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PabGouass mporpamma mo ydeOHOMYy mpenmery «Xumus» (0a30BbIil ypOBEHB)
(nmpenmeTHas o6aacTh «EcTeCTBEeHHO-HAy4YHBIC TTPEAMETHI) BKIIOYAET MOSCHUTEIBHYIO
3aMUCKYy, CoJIep)KaHue O0ydeHUs, TJIaHUPYEMbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMBbI T10
XUMUH, TEMATUYECKOE IJIAHUPOBAHUE.

[TosicHuTenpbHAss 3amucKa OTpakaeT OOIMME IeIM M 3aJayd W3Y4YeHUs] XUMHH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ W3YUYCeHHIO OOyYarollUMHMCH,
MECTO B CTPYKType Y4eOHOTO TIuTaHa, a TakKe MOAXOABl K OTOOpY coaepKaHus,
K OIpeeTICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue oOydeHUsS pacKpbIBaeT COJIEp)KaTelbHBIC JUHUHU, KOTOPHIC
npeiaratoTes i 00A3aTeIbHOI0 U3YYEHHUs B KaXJOM KJIacC€ Ha YPOBHE OCHOBHOIO
oO1ero oOpa3oBaHusl.

[InaHnupyemMbie pe3yJbTaTbl OCBOCHHUS MPOrPAMMBI IO XHUMHH BKJIIOYAIOT
JUYHOCTHBIC, METallpeAMETHbIC PE3yNbTaThl 32 BECh TMEPHOJ OOYUYCHHS Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHHUs, a TAKXKE MPEAMETHBIC HOCTHKCHHUS 00YyUaroIerocs
3a KaXblil ToJ] 00yUYeHUs.

HOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI COCTABIIEHA
Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesbHON
porpaMmMbl  OCHOBHOTO oOmiero ooOpazoBanus, mnpeacTtaBieHHsix B GI'OC OO0,
a TaKKe Ha OCHOBE paboued mporpaMmbl BOCHHUTAHHUA U C YYETOM KOHUEMIMH
NpernojilaBaHusl y4yeOHoro mnpeaMera «XuMus» B 00pa30BATENbHBIX OPraHU3alUsAX
Poccuiickon @enepanum.

[Iporpamma no xumuu pa3paboTaHa C LUEIbI0 OKa3aHUS METOJWYECKON MOMOUIH
YUYUTENIO B CO3IaHUU pabouel MporpaMMbl 0 y4eOHOMY MPEIMETY.

[IporpamMma 1o XxumMuu Ja€T NPEACTABICHUE O LIEJSAX, 00IEel CTpaTeruu 00yUyeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydarOImMXCAd CpPEACTBAMU  y4eOHOTro IpeaMeTa,
yCTaHaBJIMBAaeT  O0s3aTelIbHOE  MPEIMETHOE  COJAEpX aHue,  MpedyCMaTpUBAET
pacnpezesieHue ero 1o KiaccaMm 1 CTPYKTYpPHUPOBAHUE MO pa3zAeiiaM U TeEMaM IPOrpaMMBI
N0 XUMHUH, OIpelesieT KOJUYECTBEHHbIE W KayeCTBEHHbBIE XapaKTEPUCTHKU
COJIep)KaHMsl, PEKOMEHIYEMYIO TOCJIEeOBATEIbHOCTh M3YyUYEHUS XUMUU C YYETOM
MEXMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€i, JIOTUKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O00ydYaroumxcsi, OmpeaensieT BO3MOXXHOCTU NpeiMeTa
JUIsL peanu3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIHHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUsA, a TaKke TpeOOBaHUU
K pe3yibTaTaM OOyuYeHHs XMMUU Ha YPOBHE LieJIed M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TTO3HABATEIBHOMN JEATENHHOCTH 00YyYaroIIerocs M0 OCBOEHUIO YUYEOHOTO
COJIEp KaHMS.



3HaHWE XWUMHH CIYXUT OCHOBOM il  (DOPMUPOBAHHS MHUPOBO33PEHUS
oOy4aromerocsi, ero MpejCcTaBICHUN O MaTEPUAIBHOM €AMHCTBE MHUPA, BAKHYIO POJIb
UTrpaloT QopMUpyeMble XUMHUEH NPEICTaBICHUS O B3aUMONPEBPAIIECHUAX HEPrUU
U 00 DBOJIONHMM BEUIECTB B TPUPOJE, O MYTIX PEIMICHUS TIOOAIBHBIX MPOOIeM
YCTOMUYMBOTO pPa3BUTHSl UYEJIIOBEYECTBA — CBIPbEBOM, JHEPreTUUYECKOM, MNHIIEBON
U DKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHECHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peasi3aIlii BO3MOXXHOCTEH MJIsi caMOpa3BUTHS M (HOPMHPOBAHUS
KYJIBTYPhI JINYHOCTH, €€ 001el U (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaaA B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB  HMX  CaMOCTOSTEIIbHOW  yd4eOHOW  JIeITebHOCTH,
DKCIIEPUMEHTAJIbHBIX U HMCCJIEOBATEIbCKUX  YMEHUN,  HEOOXOIUMBIX  Kak
B [MOBCETHEBHOM KHU3HU, TaK U B IPO(HECCUOHATBHON JIESITEILHOCTH;

3HAKOMHUT CO CIIEUU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIa/IbIBAET OCHOBHI 1I€JIOCTHOTO
B3IJIsSIIa HA E€IUHCTBO NPUPOJLI U 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATallOM
B (pOpMHPOBAHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;

Croco0CcTByeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHUE
oOy4Jarommxcs.

JlanHple HampaBiieHHs B OOYyYEHMM XHUMHH OOECHEeUYMBAIOTCS CHEelUu(pUKON
coJiepKaHus y4eOHOro MpeIMETa, KOTOPBIM SABISAETCS NMEJarornuyecku aJalnTUPOBAHHBIM
OoTpaxeHueM 0a30BOIM HAYKH XUMUH Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUsI OPUEHTUPOBAH
HAa OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbI TEPBOHAYAIBHBIX TOHITHH XHUMHUHU, OCHOB
HEOPTaHUYECKONM XUMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX MOHSATUNA OPraHUYECKOM
XUMUH.

CtpykTypa conepXaHusi MpOTrpaMMbl IO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 MoJixo/a K €€ nzyueHnuto. ConepkaHue CKJIaJIbIBAETCS U3 CUCTEMbI TOHSATHIA
O XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHSITHUH O XMMHUYECKOWU pPEaKIuu.
O06e 7T cUCTeMBbl CTPYKTYpPHO OPTaHU30BaHbI TO MPHUHIMIY TOCIEIO0BATEIHHOTO
Pa3BUTHS 3HAHUUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona JI.M. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

MIPEACTABJICHUI 00 SIIEKTPOIUTUYECKON JUCCOIMAIINH BEIIECTB B paCTBOPaxX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITMPUYECKH MTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBITIOHSAA (QYHKIUU OOBSCHEHHS W TMPOTHO3UPOBAHMUS CBOWCTB, CTPOEHUS U
BO3MO>KHOCTE MPAKTUUECKOTO MPUMEHEHUS U MOJYUEHHUS U3yYaeMbIX BEIIECTB.



OcBoeHune mporpaMmbl IO XUMHUHU CTIOCOOCTBYET (hOPMHUPOBAHHIO MPEICTABICHUS
O XUMHMYECKOW COCTaBJISAIONIEH HAy4YHOW KAPTUHBI MHUpa B JIOTUKE €€ CUCTEMHOMU
MIPUPOJIbI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IMO3HAHHUS B HAYKE.
N3ydeHne XuMuu OIpOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUYCHHBIX YUEOHBIX
npeameToB: «Okpyxaromuit Mup», «buonorus. 5—7 knacce» u «duszuka. 7 kimacey.

[Ipy m3y4eHUM XUMUU MPOUCXOAUT (HPOPMHUPOBAHHE 3HAHUWA OCHOB XMMHUYECKOU
HAayKl Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOW AESATEIbHOCTU
YyelloBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJNbTYyphl. 3afada y4yeOHOro
peaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIIUX
(GakToB, TOHATHI, 3aKOHOB W TEOPETUYECKUX IMOJIOKEHUM, ITOCTYIMHBIX OO0OOIICHUIA
MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAyKH, B MPUOOIIEHWN K HAyYHBIM METOJaM
MO3HAHUS MPU HU3YUYCHHHM BEIIECTB U XHUMHYECKUX peakiuid, B (HOPMUPOBAHUU
Y Pa3BUTUM TI03HABATECJIbHBIX YMEHUW M WX MPUMEHEHUU B y4eOHO-TIO3HABATEIHLHOMN
U y4eOHO-UCCIIEIOBATEIbCKON  JI€ATEIbHOCTH, OCBOCHMM MpaBWi 0€30IacHOro
oOpaIleHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipn u3ydyeHMH XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS Ba)KHOE
3HAauYEHUE MPUOOPEH TaKHE 1eJd, KaK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIHLHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HM;

HaAIMPaBJICHHOCTh OOYYEHHS HAa CHUCTEMAaTHYECKOE MPHUOOIIEeHHE OO0yJaroImUXCs
K CaMOCTOSTEJIbHOW TMO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOJlaM IO3HAHWS,
(bOpMUPYIONTUM MOTHBAITMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU,

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBHIX HABHIKOB
(KITI0OUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATbLHOE 3HAUCHUE JJIs Pa3JIMUYHBIX BUJIOB
JeATEIIbHOCTH;

dbopmupoBaHre o0me (YHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSICHSATh U OLICHUBATD SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YS
3HAHUS U ONBIT, MOJYYEHHbIE MPU HU3YYCHUU XUMUHU, MPUMEHSITh UX MPU PELICHUU
npo6JieM B TOBCEAHEBHOM KU3HU U TPYIOBOM €SI TEIbHOCTH;

dbopmupoBaHre y OOyYaromMXCsl TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEITEIHHOCTH B LIEJSAX COXPAHEHUSI CBOETO 370POBbS U
OKPYXaroUer MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAlUM K  OOYYEHHIO, CIOCOOHOCTE K  CaMOKOHTPOIIIO
¥ CAaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIbHEHUIIIEr0 O0yUeHHUS.

OO1iee yncao 4acoB, PEKOMEHIOBAHHBIX AJIs M3y4YeHHs XUMHUH, — 136 4vacos:
B 8 KJacce — 68 4acoB (2 yaca B HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJEIO).



J7ia Kaxa0ro Kiacca IpeIyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCIOJIb30BAHO YYaCTHUKAMHU 00pa30BaTEILHOTO Mpoliecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJIAIONICH COiepkaHUs KOHKPETHOM padoydeit mporpamMel. [Ipu aTom
oOs3aTenbHas (MHBapUWAHTHAS) YacTh COJEPKAHUS TPEAMETa, YCTAaHOBJICHHAS
npuMepHO paboyeil mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3ydeHUeE, TOJKHBI ObITh
COXPAaHEHBI ITOJTHOCTBIO.



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmetr xumuu. Posib XuMHM B KU3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Temna u
BemiecTBa. Dusnueckue cBOMCTBA BEIIECTB. ATperaTHOe COCTOssHUE BenlecTB. [loHsaTHe
0 MeToAax MOo3HaHWsA B XuMuHU. Yucrteie BemecTBa u cMecu. CrocoObl pas3ieieHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XMUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢dopmyna. BaaeHTHOCT, aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSSHCTBA cocTaBa BemiecTB. OTHOCHUTEIBbHAs aToMmHass Macca. OTHOcHTENIbHAS
MOJIeKyJIsipHasg Macca. MaccoBasi 10J1s1 XUMUYECKOTO AJIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
U 4YHClla CTPYKTYPHBIX EIWHHUII BemlecTBa. Pacuérbl mo ¢opmysiaM XHUMHUYECKHX
COCINMHEHNM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHYECKUE ypaBHEeHHS. Kiaccudukamus XMMUIECKUX
peakiui (CoeIMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuil SKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOW IIOCYJ0H, TMpaBUjaMu padOTHl B JIa0OpaTOpuul M
npuémMamMu oOpalieHuss ¢ J1abOpaTOpPHBIM OOOpPYJAOBaHWUEM, H3YyUYEHHE M OIHCAHUE
(bU3UYIECKUX CBOMCTB 00pa3IOB HEOPraHMYECCKHUX BEIECTB, HAOIIOACHUE (DU3NUSCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOAbI) M XUMHYECKUX (TOpEeHHE CBeYM, TMPOKAIMBAHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIJIOTOM) SIBICHUN, HAOIIOICHHE W ONHUCAaHUE MPU3HAKOB
NPOTEKaHUS XUMUYECKHX peakluil (pas3ioxeHue caxapa, B3aHMMOJEHCTBHE CEpHOMN
KHUCIIOTBI C XJIopuaoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJIEHCTBHE Kelie3a ¢ pacTBopoM cosiu meau (II), uzydyenue crnocoboB pazneneHust
cmecedl (C TIOMONIBI0 MarHuTa, (QUIBTPOBaHWE, BHIIAPUBAHUE, JIUCTUIUISAINS,
xpoMarorpadusi), TpOBEACHUE OYNUCTKUA MOBAPEHHOUW COJM, HAOIIO/IEHUE W OMHCAHUE
pe3yIbTATOB TPOBEACHHUS OIBITa, HWLTIOCTPUPYIOIIETO 3aKOH COXPAaHCHHWS MAaccChl,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopona — 351eMEeHT 1 IpOCTOE BEIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NUECKUe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunpl. Ilpumenenune kucimopoga. CrocoObl TONyYEHHUS KHUCIOPOJa
B jaboparopuu W MNpoMbIuIeHHOCTH. KpyroBopor kuciopoma B mpupoje. O30H —
AUTOTPOITHAS MOAU(PUKAIINS KACTIOPO/Ia.



TennoBoit 3¢ hekT XUMUYECKON peaklunuu, TePMOXUMUYECKUE YpPaBHEHUS, 3K30-
U DHJIOTEPMUYECKHE peakiuu. TOIMBO: yroib W METaH. 3arps3HEHUE BO3/yXa,
yCHIIEHUE TTApHUKOBOTO 3(peKTa, pa3pyiieHne 030HOBOTO CIIOSI.

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

Monsipablil 00bEM ra3oB. Pacu€Tsl M0 XUMHUYECKUM YPABHEHUSIM.

du3nueckne CBOMCTBA BOABL. Bona kak pactBopurens. PactBopsl. Haceiennsie n
HEHACBIILICHHBIE pacTBOPHI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBA BOAbL. OcCHOBaHuUA. Poyib pacTBOPOB B MPUPOJIE U
B J)KM3HHU 4esioBeKa. KpyroBopoT Boibl B pUpoA€e. 3arpsi3HEHHE TPUPOIHBIX BOJ. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCH/JIOB: coJjieo0pasyroiue (OoCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpaszyronme. Homenknatypa okcuoB. Ou3nyeckue U XUMHUYECKUE CBONCTBA
okcu1oB. [lomydenne okcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. @Pu3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMWM.
[TosrydyeHne oCHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenkmarypa kucior. dusnueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa conei. ®U3nueckue 1 XMMAYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuyueckuii 5KCnepumenm:

KAUE€CTBEHHOE OIPEACICHUE COJEPKAHMUSI KHUCJIOpOJa B BO3AYyXE, IOJIyYEHHUE,
coOupaHue, paclio3HaBaHWE€ M  U3YYCHHE CBOMCTB KHCIOpOjAa,  HaOJroJIeHue
B3aMMO/JICHICTBUS BELIECTB C KUCJIOPOJOM M YCIIOBUSI BOBHMKHOBEHUS M IPEKpalllCHUS
ropenusi (mokapa), O3HaKOMJIEHHWE C OOpasllaMd OKCHJIOB M OMNHCAHHE HX CBOWCTB,
MoJIy4eHue, coOupaHHe, pacro3HaBaHWE W M3YYEHHE CBOMCTB BOJAOpOJa (ropeHue),
B3auMmojeiictBue Bogopoga ¢ okcumomM Menu () (BO3MOXKHO — HCIOJIB30BaHHE
BUJIEOMATEPUAJIOB), HAOJIIOICHHE 00pa3IIoB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCiefOBaHKE
O0COOCHHOCTEW PACTBOPEHUSI BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, MPUTOTOBIICHHUE
PacTBOPOB € OMPEACIEHHON MaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE
BOAbl C MeTaulaMu (HaTpueM U KajlblueM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCIEIOBaHNE OOpa3I[OB HEOPraHWYECKUX BEIISCTB Pa3THUHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH,
u3yueHue BlauMojeicTBust okcuaa meau (1) ¢ pacTBopoM cepHOW KHCIIOTBI, KUCIOT
C METaJUlaMU, PEAKIMN HEUTPAIU3aliH, II0JTy4YCHUE HEPACTBOPUMBIX OCHOBAaHUI,



BBITECHEHUE OJHOTO0 METAJUIa JPYIMM M3 PacTBOpa COJIM, PELICHUE DKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaykHenme Ki1acCcbl HEOPraHUYECKUX COCAUHEHUID.

Iepuoanyecknit 3akod u Ilepumoaumyeckasi cucreMa XUMHYECKHX 3JJIEMEHTOB
JL.A. MenpgeaeeBa. CrtpoeHune aTomMoB. XHUMHUYECKasd CBs3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMNBITKU KJIACCU(UKAUU XUMUYECKUX AIeMEHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEbHBIE METAILIIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUABI U TUIPOKCH/IBI.

Ileppnogmueckuin 3akoH. llepuognueckas cucreMa XHMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoaHass u niauHHoIepuoaHas dopmel [leproanueckoit
cucTteMbl xuMudeckux asemMeHToB JI.1. Menneneesa. [lepronsl u rpymiibsl. @Pu3ndyeckun
CMBICJI HOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CtpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuonnueckoi
cucrembl JI.MI. MengeneeBa. XapakTepuCTUKa XUMHUYECKOTO JJIEMEHTa II0 €ro
nonoxeHuro B [lepuoguueckon cucreme J[.11. Meneneesa.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XHMHYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoguueckoi CUCTEMbl XUMUYECKUAX
AJIEMEHTOB JUIS Pa3BUTHA HayKH U NpakTuku. /.M. MenneneeB — y4€HbIl U IPakKIaHUH.

Xumuueckass  cBa3b. KoBasieHTHass  (ToJisApHAsE W HEMOJISIpHAsi)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKUCIUTENBHOBOCCTAHOBUTEIbHBIE peakiuu. IIponeccer
OKHCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 5KCnepumenm:

U3ydeHue oO0pa3lloB BEHIECTB METAVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IMHKAa C pacTBOpaMU KHUCIOT U WIEJIOYEH, MPOBEICHHUE OIbITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKIu pa3ioKeHUsl, COETUHEHHUS).

Mesicnpeomemuvie cés3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEHUM XUMUU B & Kiacce
OCYIIECTBIISIETCST Yepe3 UCIIOIh30BAHNE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TIOHATHUH, SIBIAIOIIMXCS CUCTEMHBIMHU I OTACJBHBIX TMPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TIOHSATUS: HAYUHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHUUKaIMs, IEepUOJUIHOCTh, HAONIOAEHUE, OSKCIICPUMCHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®du3uKa: MaTepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIUZ, WU30TOIIbI,
PaIroOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUI 3aps/l, BEIIECTBO, TEJIO, O0BEM,



arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEIUYNHBI, €IUHULIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TTOPO/IbI, TTOJIC3HBIE
UCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKkUus

[Teppomnueckuit 3akoH. Ilepmommueckas cucremMa XUMHYECKHX DSJIEMEHTOB
JA.N. MenneneeBa. CrtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XAMHWYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvsl, KaJblLHUS W UX COCAUHCHUU
B COOTBETCTBUH C TIOJIOKEHUEM IJIEMEHTOB B [leprnoanyueckon cucTeMe U CTPOEHHUEM UX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBS3U. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIETKM U BHUAA
XUMUYECKOU CBSA3H.

Knaccudukanuss m HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COCIMHEHU,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss  XMMUYECKMX  peakluMid MO  pa3iMuHbIM  MOpHU3HAKaM
(Mo 4MCIIy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy,
M0 W3MEHEHUIO CTENEHEW OKHCICHUS XUMUYECKUX OHJIEMEHTOB, IO OOpaTUMOCTH,
M0 YYaCTHIO KaTajau3aropa). DK30- U JHIAOTEPMUUYECKUE PEAKIIMH, TEPMOXHUMHUYECCKUE
YpaBHEHHS.

[lonsiTue 0 ckopocTh XuMHYeckol peakuuu. IloHsTne 00 o0OpaTUMbIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusix. llonarue o karanuze. IloHaTHE O ~ XMMHYECKOM  PAaBHOBECHH.
DaKTOpbI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIUH U TMOJOKECHUE XUMHUYECKOTO
paBHOBECHUSL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBleHNEe YpaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUHN C UCTIOIB30BAHIUEM METO/Ia HIEKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOJIHUTHI U HEDJIEKTPOJIUTHI.
Katnonbl, anHuoHbl. MexaHW3M JUCCOLMAIMM BEHIECTB C PA3JWYHBIMU BUIAMH
XuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBUS MPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHBIE MOHHBIE YpaBHEHUS peakiuii. CBOWCTBA KUCJIOT, OCHOBAHUH U
CoJIEM B CBeTe MpPEACTaBICHUM 00 DJIEKTPOJUTUUYECKOW nuccouuarnuu. KauecTBeHHBbIE
peakuuu Ha HOHEBL. [IoHsATHE O TMAPOIN3E CONEN.
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Xumuueckuu 5KCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEMETOK  HEOPraHWYECKHX
BELIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CI0KHBIX BEUIECTB (XJIopuaa
HATpHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT BO3JIECUCTBHS
pa3auuHBIX (PAKTOPOB, HCCIEAOBAHUE BJICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAIMUA KUCIIOT, 1EN04Yed U coel (BO3MOKHO MCIOJIb30BaHUE BUJEO
MaTepHalioB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKU POTEKAHUS PEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHHE OCajJKa, BbIAEIEHUE T'a3a, 00pa30BaHUE BOJbI), ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUi (ropeHue,
peakluuu pPas3joKEHUs, COCIWHEHHUs), paclliO3HABAaHUE HEOPraHWUYECKHX BELIECTB
C MOMOILBIO KaUE€CTBEHHBIX PEAaKIM HAa HOHBI, PEIICHNE IKCIIEPUMEHTAIbHbBIX 3a/1au.

HemeTaJyibl 1 MX COeIMHEHUS

OO6m1as xapakTepucTHKa raJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEepPHbIE
cTeneHu okuciieHud. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha mpuMepe xjopa (B3auMOJACHCTBHE C MeETaUIaMH,
HEMETaJUIAMH, IIeJ0o4aMu). XJI0poBoaopo. ComsiHasg KUCIOTa, XUMUYECKUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHME. J[eliCTBHE XJIOpa U XJOPOBOJOPOJa Ha OPraHM3M 4YeJIOBEKa.

Baxxneime XJIOpHUJIbI U KX HAXO0XKAECHUE B IPUPOJIE.
O6mas xapakrepuctuka 351eMeHTOB VIA-rpyribl. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEILECTB — KUCJIOPOJA U CEPbl. AJITIOTPOIHbIE MOAU(DUKALIMKI KUCIOPOJia U CEPBHI.
XuMuyeckue cBoMcTBa cepbl. CepoBOIOPO, CTPOCHUE, PUINUECKUE U XUMHUYECKHE
cBoicTBa. OKCHJIBI CEphl KaK NMPEICTaBUTENN KHCIOTHBIX OKCUAOB. CepHas KUCIOTa,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA (00IIME KaK MPEeJACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). XMMUYECKUE PEaKIINH, JISKAIIUe B OCHOBE TPOMBIIINIEHHOTO CIIoco0a
MOJTyYEHUS CEPHOU KUCIOTHI. [[pruMenenne cepHor KuciaoThl. Cov CEpHOM KUCIIOTHI,
KauecTBeHHas peakuus Ha cyibpar-uoH. HaxoxaeHue cepbl U €€ cOelIUHEHUU
B IIpUpOJe. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeabl COCIUHEHUSIMU CEPBI
(KUCIOTHBIE JOK/IH, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEJOTBPALLECHUS.
OO6mmas xapakTepucTika snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHUE B IPUPOJE, PU3NYECKHUE U
XUMUYecKue cBoiicTBa. KpyroBopor azora B nmpupoje. AMMHAK, €ro Gu3nyeckue u
XUMHUYECKHUE CBOMCTBA, MOJlydeHne U mpuMeHeHue. Coilu aMMOHMS, X (PU3HUEcKUe
U XUMHUUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHUS.
A3OoTHas KucioTa, €€ moiydyeHue, Gu3nueckue U XMMHUYECKHe CBOMCTBa (0OIIMe Kak
IpeCTaBUTENS Kilacca KUCIOT U crienupudeckue). Mcrnonp30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KayeCTBE MHUHEpAIbHBIX yJAOOpeHuH. XHUMHUYECKOe 3arpsi3HEHUE
OKPY’KaIOILEH Cpeibl COEIMHEHUSAMU a30Ta (KUCIOTHBIE TOK/IN, 3arpsA3HEHUE BO31yXa,
no4Bbl U BoA0EMOB). Docdop, amnorponHsie Mmoaudukaiuu Gocdopa, puznueckue u
xumudeckue cBoiictBa. Okcun pochopa (V) u dbocdopnas kucnora, pusndeckue
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U XUMUYECKHE CBOWCTBa, momydeHue. Vcnomb3oBanue ¢dochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakTepuctuka 3neMeHToB [VA-rpymnmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAU(PUKALINH,
pacnpocTpaHeHHuEe B Tpupoze, (U3HYECKHE W XUMHYECKHE CBOWCTBA. AmcopOrus.
Kpyrosopot yrinepona B npupoje. Okcuiibl yriaepoja, ux QU3nyeckue U XUMUYECKUe
CBOICTBA, ACHCTBUE HA KUBHIC OPTAaHU3MBI, TIOJYICHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ OKcusioM yriaepoaa (IV), runoresa rino0aabHOTO MOTEIIICHUS
KJIMMaTta, MApHUKOBBIA 3PdeKkT. YronbHas KUCIOTa U €€ COJU, UX (U3MYECKue U
XUMHUYECKHE CBOWCTBA, MTOTy4YeHUE U TpuMeHeHne. KadecTBeHHas peakius Ha KapOooHart-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CETHCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSIX
yriepoja (MeTaH, 3TaH, ATWIEH, alleTUJICH, JTaHOJ, TJIUIEPUH, YKCYCHAsl KHUCJIOTA).
[IpupoHbIE UICTOYHUKH YTIICBOIOPOIOB (YT0JIb, PUPOIHBIN Ta3, HE(Th), MPOIYKTHI HX
nepepaboTku (OCH3HUH), UX POJIb B OBITY M IPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH
BKHBIX BEIIECTBAaX: >KUpaxX, OejKax, YIJeBOJaxX — M MX POJU B KU3HHU YEJIOBEKA.
MartepuaibHOE €AMHCTBO OPTAHNYECKUX U HEOPTaHWIECKUX COSTUHEHUM.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHUE.
CoenuHenus kpeMHUs B npupoje. O0mmme npeacrabieHus o0 okcuue kpemuaus (IV) u
KpeMHueBol kucnore. CUITUKAThI, UX HCIOJIb30BaHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxmneiiime cTpouTenbHbIE MaTepHallbl: KepaMUKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoOaembl 6€30MacHOr0 MCIHOJIb30BAaHUSL CTPOUTENIBHBIX MaTepHalioB
B MIOBCEITHEBHOW KU3HMU.

Xumuueckuil 5KCnepumenm:

M3y4YeHHE O0pa3l0oB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue 1 XUMUYECKHUEe CBOMCTBA TaJIOTEHOB U
UX COEOUHEHUM (BO3MOXKHO HCIIONb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJICHUE
c oOpa3uaMu XJOpHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpaslaMu cepbl M €€
COEIMHEHUSMH (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), HAOIIOAEHUE Tpoliecca
oOyTJIMBaHMS caxapa MoJl IeUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOW KHUCIIOTHI, MPOBEJIECHHWE KaueCTBEHHOU
peakuuu Ha cyibpaT-uOH W HaOJMIOJIeHHe NpHU3HaKa €€ MPOTEKaHHs, O3HAKOMIICHUE
c (¢u3M4eckuMu CBOWCTBaMH a3oTa, (ochopa u uX coenuHEHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YIOOpEHUN,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUid Ha MOH aMMOHUSA U (ochaT-MOH U M3yUEHUE NPU3HAKOB HMX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XXHO MCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUYEHUE MOJEIIEH KPUCTAINIMYECKUX
pemérok anMasa, rpadura, QpysuiepeHa, 03HaKOMJICHHUE ¢ POIIECCOM aJcopOLUu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM MNPOTHMBOrasa,
NOJlyuYeHUE, COOMpaHHE, paclO3HABAHME U M3yUYEHUE CBOWCTB YIJIEKUCIIOIO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAT U CUJIMKAaT-UOHbI U H3y4UEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEH  CHJIMKATHOU
IIPOMBILJICHHOCTH, PELICHUE OHKCICPUMEHTAIBHBIX 3a1ay 1o TeMme «Baxuenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHMS
OO0m1as xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH HX
nosioxkenus B [lepuoanueckon cucreme xumudeckux sneMmeHToB JI.1. MenneneeBa u
cTpoeHusi atToMoB. CTpoeHne MeTalioB. MeTtajuinueckasi CBA3b M METaJIMYecKast
KpUCTaJUIMYeCKasg pemeTka. IDJIEKTPOXUMHUYECKUM psii  HANPSHKEHUH METaJUIOB.
du3nyecKue U XMMUYECKUE CBOMCTBA MeTAIIOB. O0IIME CIOCOOBI MTOTYYEHUS] METAJLIOB.
[ToHsTHE O KOPPO3UK METAJUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT Koppo3ur. CriiaBbl
(cTanb, 4yTryH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[lenounsie MeTabl: MOJOXKEHHWE B llepHonnueckor CHCTEME XUMHUYECKHX
sanementoB J[.MI. MeHneneeBa, CTpO€HHE WX aTOMOB, HAXOXJICHUE B MPHUPOJE.
®duznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUJIPOKCUJIBI HATPUS U Kains. [[puMeHeHnE MEeIIOUYHBIX METAIJIOB U UX COCTMHEHUM.

[I{er0uyHO3€EeMENBbHBIE METAJUIBI MArHUN U KAJIBIUI: NoJIokeHue B [leproanueckoin
CUCTEME XUMHUYECKHX 351eMeHTOB JI.M. MeHeneeBa, CTpO€HHE UX aTOMOB, HAXO0XKICHHUE
B npupose. Ou3nyeckne U XUMHYECKHE CBOWCTBA MAarHus M KalblMs. BakHeuine
COCIMHEHUs KaJblUs (OKCUM, THUAPOKCHUI, coiH). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpaHCHMUS.

AlfoMUHUA: TIONI0)keHUE B Ilepuoanveckoil cUcTeMe XHMHUYECKHUX SJIEMEHTOB
JAWN. MenneneeBa, CTpO€HME aroMa, HaxOXAeHHWE B npupone. Dusnueckue u
XUMHUUYECKUE CBOMCTBA amOMUHUSI. AMQOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHUIA
AJTFOMUHUSL.

Kenezo: mnonoxkenue B Ilepuoguyeckol CUCTEME XHUMHUYECKUX  DJIEMECHTOB
JAWN. MenneneeBa, CTpoeHME arToMa, HaxoxJAeHWe B mnpupone. Dusnueckue u
XUMHYECKHE CBOMCTBA xkene3a. OKcubl, ruapokcuabl U comu xxenesa (1) u sxenesa (1),
MX COCTaB, CBOMCTBA U MOJyYECHHUE.

Xumuueckuil SKCnepumenm:

03HAKOMJICHHE C o0pa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYSCKUMHU CBOMCTBAMHU,
U3Y4YCHUE  PEe3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO  HCITOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCH/IA KaJIbIUs U HATPHUS C BOJION
(BO3MOIKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliiecca TOPEHUs Kelie3a B KUCI0poie (BO3MOXKHO UCITOJIB30BAaHUE BUICOMATEPHUATIOR),
MIPU3HAKOB MIPOTEKAHMUS KAUCCTBEHHBIX PEAKIINi Ha HOHBI (MarHus, KaJIbIHs, A TFOMUHHUS,
nuHka, xkenesa (II) u xenesa (1), mexu (1), HaGmrOMEHHE W OMHMCAaHUE MPOIIECCOB
OKpaIllMBaHMS TJIAMCHH MOHAMU HATPUS, KU M KaJIbIHs (BO3MOXKHO MCIIOJb30BaHHE
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BUJICOMATEPHUAIIOB), MCCleNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS W
TUJPOKCUA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3ajad 1o TeMe «Baxkueiline
METAJUIBI U UX COEIUHEHUS.

XuMHs M OKPYXKAKOLIAS cpeaa

BemectBa u  Marepuanbl B TIOBCEAHEBHOM JKM3HU 4eyoBeka. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. llepBas momoinb mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYyXKawIled cpenbl (TpeaesbHas JAOMyCcTHMast
KoHIeHTparusi BenlecTB (nanee — IIJIK). Poib XxumMum B pemieHUHd 3KOJIOTUYECKHUX
poOJieM.

Xumuueckuu dsxcnepumenm:
u3yuyeHue oOpas3loB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, ITOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnule césa3u

Peanuzanus MeXnpeaMeTHBIX CBS3ed TpU M3yYEeHMH XUMUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SBISIIONIMXCS CHUCTEMHBIMHU JUISI OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalM3, CHHTE3, KilacCU(pUKaIMs, TMePUOJUYHOCTh, HAOIIOJACHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, M3MEPEHHE, MOJICIb, SBJICHHE, TMApPHUKOBBIA A(P(EKT, TEXHOJIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHHUKHU, TOTYyIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTaUTMUECKas pemeTka, CIUIaBbl, (QU3UICCKUE
BEITUYMHBI, CAUHUIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connue.

buonorusa: ¢dortocunTes, npixanwe, OuWocdepa, sKocHCTEMa, MHUHEPATbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAMMBbI OCHOBHOT'O OOIIETO 00pa3oBaHUs
JIOCTHTAIOTCSI B XOA€¢ OOyYCHHS XUMHUU B CAMHCTBE YYCOHOW M BOCHHMTATEILHOMN
JEATECILHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUHCKHUMH COIIMOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MMPaBUIIaMU K HOPMaMHU
MOBEICHUS M CIIOCOOCTBYIOT ITPOIIECCaM CAMOIIO3HAHWMS, CAMOPA3BUTHS M COITMATN3AIIAN
oOy4Jarommxcs.

JInuHocTHbIE pe3yabTaThI OTpaXxaroT TOTOBHOCTbH 00yJaronmxcst
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMN M pacIIUpEHUE
OIIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHHA:

LIEHHOCTHOTO OTHOUIEHUS] K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPUUYECKOMY H
Hay4YHOMY HaCJIEIUI0, TOHUMAaHUs 3HaYEHUSI XUMAYECKON HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HMHQOpMaIMe O MeperoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OT€UYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIUTAHUS

MPEACTABICHUS O COLIMAIBHBIX HOPMaX M MPaBUIaX MEXKINYHOCTHBIX OTHOIICHHM
B KOJUJIEKTMBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENBbCKOW, TBOPUYECKOW U JAPYTMX BHJAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM  JESATENbHOCTH MpPU  BBINOJHEHUU  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN YUEOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aUMONOHMMAHHWIO M B3aUMOIIOMOIIM B IPOLECCE 3TOU
y4eOHOU NEeATETbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEACHUE W TOCTYNKH CBOUX
TOBAapMIE C IO3WLHUKA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJEACTBUMN IMOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 O3HAHUSI:

MHUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUI. TIOHUMAaHMSl CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBS3SAX YEIOBEKa C MPUPOJHOU CPEIoi,
O pOJIM XMMHUHU B O3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTUBBI, HAIIPABJIECHHbIE HA MOJyYEeHUE HOBBIX 3HAHUM 110 XUMUH,
HE0OXO0MMBbIC JUTsl O0BSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SIBJICHUIA, TTO3HABATEIILHOM,
MH(POPMAITMOHHON M YUTATENHCKON KYJBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOMN
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paboThI ¢ y4eOHBIMHU TEKCTAMH, CIIPABOYHON JTUTEPATYPOU, JOCTYTHBIMH TEXHUISCKUMU
CpecTBaMH HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YUYEHUIO U TTO3HAHUIO, JIF0O03HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH
K caM000pa30BaHHUI0, MPOSKTHON M UCCIIENOBATEILCKON IEITEIEHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH M YPOBHS OOYUYCHHS B JabHCHIIIEM;

4) dpopMupoBaHuUs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 370POBbIO,
YCTaHOBKH Ha 370pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEIHBIX
NPUBBIYEK (YIMOTPEOJEHUSI AJIKOroJisl, HApKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOroieHNs NpaBuil 0€30IaCHOCTU IpPU OOpAlLlEHUH C XMMHUYECKHMHU BEIIECTBAMU
B OBITY U pEeaIbHOM JKU3HU;

5) TpyA0BOro BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHUIO Ipodeccuii U Tpylda pas3audyHOro poja,
YBAKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHHUS MPEJIMETHBIX 3HAHUNA 10 XMMHH, OCO3HAHHBIH BbIOOp MHIUBUIYaJIbHOU
TPAaeKTOPUHM MPOAOLKEHHS] 0O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
npo(hecCHOHANBHON NIEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JI0rH4YeCKOr0 BOCTIMTAHMA:

AKOJIOTUYECKHU 1Ie1ecO000pa3Hoe OTHOLIEHUE K MPUPOJI€ KAK HMCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAaHUE LIEHHOCTHU 3710POBOT0O U 0€30MacCHOI0
oOpaza J>KW3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3NYECKOMY U
NICUXUYECKOMY 3J0pPOBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil O€3011acHOTO
NOBEAECHUS MpU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaLUSIX, YTPOKAIOIIMX 3J0OPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, IOJyyaeMble TMpPU  U3YUYEHUH  XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEN MPUPOIHON CPENOM, NIl MOBBILIECHUS
YPOBHSI SKOJIOTUYECKOM KYJbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKUX
npo0jeM W myTed HUX pelIeHUus MOCPEJACTBOM METOI0B XHMHHU, 3KOJIOTHUYECKOTO
MBIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IMMO3HABATENIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B COCTaBE  METaIpPEIMETHBIX pe3yJIbTaTOB BBIJICIIAIOT 3HAYMMBbIEC
TuTst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHS, TPUHITHII,
rumnoresa, GpakTt, cucTema, ImpoIecc, IKCIEPUMEHT U IPYToe.), KOTOPbIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (opMUpOBaTh TPENCTABICHUE O IEJIOCTHOW HAyYHOM KapTUHE MHPA,
U YHUBEpcajbHble yueOHbIe AeiCTBUS (IT03HABATENIbHbIC, KOMMYHUKATUBHBIE,
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pEryJIATUBHEIE), KOTOpBIE 00ecreunBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUEOHOU AESATENHHOCTH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUA
ba3oBble JJornueckue AelcTBUA:

YMEHUS KCMHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKphIBaTh CMBIC XHMHYECKHUX IMOHATHH (BBIACIATh HMX XapaKTepHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aMMOCBSA3b C JIPYTUMH TOHATHSMU), HCMOJIb30BAaTh TOHSITHUS
JUIsl OOBSICHEHUST OTACIBHBIX (DAKTOB M SIBIICHW, BHIOMPATh OCHOBAHWSI W KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKUX BEIISCTB M XHMHUYECKUX peakIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJICTBEHHBIEC CBSI3M MEXKIY OOBEKTAMHU HM3Y4YEHUS, CTPOUTH JIOTMYECKHE
paccyxneHus (MHIYKTHBHBIC, JEAyKTUBHBIC, [0 aHAJIOTWH), JeJIaTh BBIBOJBI U
3aKJIIOUCHUS;

YMEHUE TPUMEHATH B IMIPOLIECCe TMO3HAHUS TOHATHS  (NMPEIMETHbIE U
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCJIbHBIC MPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI AJIEMEHTa), XuMudeckas opMysia U ypaBHEHUE XUMUYECKON
peaKkIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3YYaE€MbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJIEACTBEHHBIC CBS3M W MPOTUBOPEYUS B H3Y4aEMbIX
rpoueccax v sIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHUE MCIOJIb30BaTh IIOCTABJIICHHBIE BOIPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TaKXKE B KAueCTBE OCHOBBI JJii ()OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MpUOOpPETEHUE OMbITa MO I[UIAHUPOBAHUIO, OpPraHM3allud U  TMPOBEIACHUIO
YYEHHUECKHUX IKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 X0I0OM IIPoIlecca, CAaMOCTOATEIHLHO
MIPOTHO3UPOBATH €r0 pe3yJIbTat, PopMyIUPOBATH OOOOIIEHNUS 1 BEIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOJAEIAHHON padoTe.

Pa6ora c undopmanueii:

yMEHHE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIHIO PA3TUYHBIX
BUJIOB U (OpPM TPEICTABICHHUSA, MOIYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAy4YHO-
MONYyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJIEPKaHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHHE TIPUMEHSTh pa3IMuHble METOJbl M 3alpoChl IMPU IOUCKE U OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX IS BHITIOJTHEHHS YY€OHBIX U
MO3HABATENIbHBIX 3a/1ad OMNPENCNIEHHOTO0 THUIA, NPUOOPETeHHE OmNbiTa B 00JACTH
WCITIOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA, OBJIaJICHNE
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KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HHPOPMAMA W HWILTFOCTPUPOBATH
perraeMbIe 3a1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (popmamu rpaduku
1 UX KOMOWHAIIMSIMU,

YyMEHHUE HCIOJB30BaTh M  aHAIM3UPOBATh B  IIpoliecce ydyeOHOW |
HCCIIEIOBATENIbCKON  JICITEIPHOCTH HMH(POPMAIIMIO O BJIUSHUM TPOMBIIUICHHOCTH,
CEJIBCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOTHON CPEIbI.

KoMMmyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe eiiCTBUSA:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0j€ uanora v (WiM) JTUCKYCCHUHU) MO CYLIECTBY
o0cyx/1aeMoi TeMbl, GOPMYIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHUS
MPEJIOKEHHON 3a]1a4H;

MPUOOPETECHUE OIBITA MPE3CHTAIIMH PE3YIhTATOB BBIMTOJHCHHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOPHOTO OMbITa, JIAOOPATOPHOUM PabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATEIBLHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTa OOILIUX UHTEPECOB U COTIACOBaHUS MO3UIUHN (00CYKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbD», KOOPJIWHAIIAS COBMECTHBIX JICHCTBHM, ONPEACICHIE KPUTEPHEB
IO OIIEHKE Ka4eCTBa BHIMIOJHEHHOM paboThI U APYTHE);

PeryasiTuBHbIC yHMBeEpCAJIbHbIC Y4eOHbIE ACHCTBUS:

YMEHUE CaMOCTOATENIBHO OMNpENeNsATh LEeNU ACATEIbHOCTH, IUIAHHUPOBATD,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CMOCOOBI pEIICHHUS Yy4YeOHBIX U
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTABJISATh WU  KOPPEKTHUPOBATh
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM MHPU BBINOJHEHUH 3aJaHUN C YYETOM IOJTYyUECHUS
HOBBIX 3HAHUW 00 U3y4aeMbIX OOBEKTAX — BEIIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IOTYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MMPeIJlaraéMble B YCIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpeaMETHBIX pe3yJbTaTOB 10 OCBOCHHUIO 00S3aTEILHOIO COJEPKaHUs,
YCTaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMmon, BBIIEISIOT: OCBOCHHBIE
OoOy4YaronMMHUCSl Hay4YHbI€ 3HAHHS, YMEHUS U CHOCOOBI JAEUCTBUH, creuuduueckue
JUIsL TIpeAMETHON o0sacth «XUMHS», BUIBI JIEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 UHTEPIPETALNHU, TPEOOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYaIIUsIX.

K xoniy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOUIMXCSI YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX [OHATHWA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJITHOPO/IHAs), BAJIEHTHOCTh, OTHOCUTENbHAsI AaTOMHAs W MOJEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIH O00BEM, OKCHI, KHUCIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaklnii: peaKMy COCIUHEHUS, PEAKIMH PA3JIOKEHUS, PEAKIUN 3aMEIICHUS, PEAKIINH
oOMeHa, 9K30- ¥ SHIOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3(h(PeKT peakuuu, sipo aToma,
AIIGKTPOHHBIN CJIOW aTroma, aTOMHas OpOuTaib, paguyc aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsE M HEINOJSIPHAs KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0JI BElIEeCTBa (IPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSThH 3TH
IIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJISi COCTaBJI€HUS (POpPMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPE/EIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIECHb
OKHCJICGHUSI JJIEMEHTOB B OWHApHBIX COEAMHEHUAX, IPUHAMJIEKHOCTh BELIECTB
K OINpeAenEHHOMY KJIAcCy COEOUWHEHUM 1o QopMyiaM, BHJI XHMHYECKOW CBS3H
(KoBaJICHTHas! 1 HOHHAs) B HEOPraHMUECKUX COCTUHEHMSIX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M1. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB OT HUX
nosiokeHuss B llepuogmyeckoil cHucTeMe, 3aKOHOB COXPAaHEHMSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOIO YUEHHUs, 3aKOHAa ABOTapo;

ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyro Qopmy llepuonnueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «IJIaBHAs noarpymmna (A-rpynmna)» u
«moboynast moxarpymnmna (b-rpynma)», Manbsle ¥ OOJbIIME MEPUOJNbI, COOTHOCHUTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anementoB [[.MI. MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsa sjapa, oOIlee YUCIO JJIEKTPOHOB U
pacnpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh  XMMHUYECKHE DJEMEHTbI, HEOpPraHWYEeCKUEe  BEIIECTBa,
XUMHUYECKUE peakluH (MO0 YUCIYy M COCTABY YYACTBYIOIIMX B PEAKIMU BEILECTB,
1o TerioBoMy 3G (HEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPKAasi  ONMUCAHWE MpPUMEpPaMH  MOJIEKYJIAPHBIX  ypaBHEHH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IPOTrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX NIPEBPALLECHUN B pa3JIMYHBIX YCIOBUSX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyJie COEAUHEHUSI, MACCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN pPEAKINY;
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MIPUMEHSITh OCHOBHBIE ONE€PAIlU MBICIUTEILHON JIEITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3alllI0, KIIaCCU(PUKAILIUIO, BBIABICHHE MPUYMHHO-
CJICJICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHHUS CBOMCTB BEIIECTB MU XUMUYECKHX PEaKLHUM,
€CTECTBEHHO-HAYYHbIC METO/bl TTO3HAHUS — HAOJIIOICHUE, U3MEPEHHE, MOJICITUPOBAHUE,
HKCIIEPUMEHT (peaJbHbII U MBICIICHHBIN);

clieloBaTh TpaBUJIaM IMOJb30BAaHUA XUMHYECKOM TMOCYJI0M U J1abopaTOpHBIM
o0opyZOoBaHMEM, a TakKe TMpaBuWiaM OOpamieHus C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITTOJIHEHHUIO JA00OPATOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYESHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIIBIO HHIUKATOPOB (JJaKMyC, heHOoNI(PTaIenH, METUIIOPAHK U IPYTHE).

K koHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PAcCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUI: XUMUYECKAN DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas peaklus, XUMHYeCKas
CBS3b, TEIUIOBOM 3(P(MEKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs JUCCOLUMALMs, pEaKIMu HOHHOTO OOMEHa,
KaTajau3aTop, XHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIHH,
OKHUCIINTEIIbHO-BOCCTAHOBUTEBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
Y BOCCTAHOBJICHHE, aIOTponus, am(pOTEepPHOCTb, XMMHUYECKas CBS3b (KOBAJIECHTHAas,
WMOHHAsA, METaJIMYecKasi), KpUCTaJUIMUecKas peléTka, KOppOo3Hsl METauIoB, CILUIaBHI,
CKOPOCTh XHMMHMYECKOM peakuuu, MpenesbHO ponyctuMas KoHueHtpauusa [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSITHITH
MOHSTHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY ISl COCTaBlieHUS (OpMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XHMHYECKHX DJIIEMEHTOB
B COCIMHEHMUAX DPA3JIUYHOTO COCTaBa, NPUHAUICKHOCTb BEIIECTB K OINPEACIEHHOMY
KJIacCy coequHEeHud mno ¢GopmyiaM, BUA XUMHUYECKON CBS3U (KOBaJEHTHas, MOHHAasi,
METaJUINYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMyIie, XxapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON PEIIETKYM KOHKPETHOTO BELECTBA;

packpbiBath  cMbIici  [lepuonmueckoro  3akona J[.MA. MenneneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO PopMy
[leproguyeckold CUCTEMBI XMUMHUYECKHX OJJIEMEHTOB: pPa3jinyaTh IOHATHS «TJIaBHAs
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», Manbie u 6oJbiue
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NEPUObI, COOTHOCUTh O0O3HAUYEHHUs, KOTOPHIE UMEIOTCS B MEPUOJUYECKON TaliHIle,
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 MEPUOAO0B U IIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMMHUYECKHE OJEMEHTHl, HEOPraHWYeCKHEe  BEIECTBa,
XUMHUYECKHE peakuun (10 YUCIy M COCTaBYy YYAacTBYIOIIMX B PEAKLIUU BEIIECTB,
10 TerI0BoOMY 3 (PeKTy, 0 U3MEHEHUIO CTETNICHE OKUCICHUS XUMUYECKUX DJIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATD) OOIIHME U CIeIM(PHUECKIEe XUMHUUECKUE CBOMCTBA
MPOCTBHIX U CIOXHBIX BEIIECTB, MOJATBEPKasi ONMMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIU;

COCTAaBJIATh YPAaBHEHUS SJIEKTPOJUTUYECKON AUCCOLMALNU KHUCIOT, HIEJIOYEH H
COJIeH, TIOJIHbIE M COKpAIIEHHBIE YpaBHEHUS PEAKIMHA HMOHHOTO OOMEHa, YpaBHEHMS
peakinii, NOATBEPKAAOIINX CYLIECTBOBAHNE M'€HETUYECKON CBSI3U MEXY BEIIECTBAaMHU
pa3JIMYHbBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

IPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPALLICHUI B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIDHYIO MacChl BEILIECTB,
MacCOBYIO JOJK0 XUMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIUU;

coONo/IaTh TpaBujia TOJB30BAaHUS XHMHYECKOW TMOCYyA0H W J1ab0paTOpPHBIM
o0opynoBaHMEM, a TakKe IpaBWia oOOpalieHus C BEHIECTBAMH B COOTBETCTBHUU
C MHCTPYKITUSIMU T10 BBITTOJIHEHHUIO JJA0OPATOPHBIX XUMHUUYECKUX OIBITOB IO TOJYYECHHUIO
¥ coOMpaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, TOATBEPKAAIONIME KAYECTBEHHBIM COCTAB PAa3IMYHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAWA-, KapOOHaT-,
dbocdat-, cunukar-, cynbhar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3yUE€HHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

NPUMEHSITh OCHOBHBIE ONIEPAllUU MBICIUTEIBbHON JIEATEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0O00IIeHHe, CHCTEeMaTU3allii0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I W3YyYEHHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4HbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
HaumenoBanue
Ne KonnuecTBO OCHOBHBIE BUJIBI JIEATEILHOCTH
pa3/iesioB U TeM Conepxanue 00ydeHHs
n/n 4acoB oOyJaronmxcs

y4eOHOro mpeamMera

Pasznea 1. IlepBoHayajibHble XUMHYECKH

€ IIOHATUSA

1.1 | Xumus — BakHast 5
00J1aCTh
€CTECTBO3HAHMS U
IIPAKTUYECKOU
JIeSITeIbHOCTH
YyeJoBeKa

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YyesioBeka. XUMHUS B CUCTEME HayK.

Tena u BemecTBa. PU3UUECKUE CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BemecTB. [loHsTHE 0 METOIaX TTO3HAHUSA
B XUMHHU. YUHCThIC BEIIECTBA U CMECH.
Crnioco0nI pa3jieneHus: cMeceit.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOU MOCY10M,

C IIpaBUJIaMU pabOThI B JIAOOPaTOPUU U
npruemMamu oOparieHus ¢ J1abopaTopHbHIM
000pyTI0BaHUEM.

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

1 HEMETAaJJIO0B.

CniocoOnI pa3aencHus cMecei
(bunpTpOBaHME, BRIMIAPUBAHHUE,

JTUCTUIIIALIMS, XpoMaTorpadusi).

PackpbIBaTh CMBICI HM3y4aeMbIX TTOHSTHA.
PackppIBaTh poJib XUMUU B TIPUPOJIE U
JKW3HU YeJIOBEKa, €€ CBSA3h C IPYTUMU
HayKaMH.

Paznmnuath 4ncTHIC BEIIECCTBA U CMECH;
OJTHOPOJIHBIC ¥ HEOTHOPOHBIC CMECH.
Paznnuate pusnueckue U XuMUYECKUE
SIBJICHMS.

CrenoBath aJIrOpUTMaM HUCIIOJIb30BaAHUS
AKCTICPUMEHTAILHBIX METOI0B —
HaOII0JICHUS U DKCIIEPUMEHTA.
Habmrogath 1 OMCHIBAaTHE 0OBEKTHI

IIPU TIPOBEACHUN JEMOHCTPALIUHA U
J1a00paTOPHBIX OIBITOB 0 U3YUCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeIIeHUs] CMECEUN BEIIECTB.
[IpoBOANTE XUMUYECKUIN SKCITIEPUMEHT
IIpH pa3JeleHUN cMecel (Ha mpuMepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimoi:

N3yuenue u onucanue pu3andeckux
CBOMCTB 00pa3iioB HEOPraHUYECKUX
BEILECTB.

N3yuenue crnoco0oB pasjesieHus cMeceit
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. IIpaBuna paboTsl B 1ab0OpaTOpUu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py1I0BaHUEM.

No 2. Paznenenue cmeceld (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKTHYECKOi paboThl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIaM
oOpallleHus: ¢ XMUMUYECKUMH BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IPY BBITOJIHEHUH MPAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BEpHYyThIE INCHEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(QOpMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIB30BaTh NU3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XuMuu

1.2.

Bemecta n
XUMUYECKUE
peakiuu

15

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

Xumnueckas ¢popmyia. BanentHocTs
aTOMOB XMMUYECKUX JJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBast 10J11 XUMHYECKOTO dJIEMEHTA
B COCJIMHECHUH.

OmnpenensTh NPU3HAKA XUMHYECKUX
peaxiui, yCIoBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccupunupoBaTe XuMuyeckue
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx 1 o0pa3yroImxcs
BEILIECTB).

Cocransath popmyJsibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH W ONIPEACIIATH
BaJICHTHOCTH 10 (hOpMyJiaM BEIECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIMHEHUN.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUS.
Xumuyeckasi peakius 1 e€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3aoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJLJIOB.

OO6pa3upl BElIeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBJIeHU (IUIaBICHUE BOCKA,
TastHUE JIbJla, paCTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKHE SIBIICHUS (TOPEHUE CBEUH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISTHOM KHUCTIOTOM).

HaOmronenne npu3HakoB MPOTEKaHUS

PaccraBisaTs k03 PUIIMEHTHI

B YPaBHEHUSIX XUMUYECKUX PEAKIIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUI U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIIEHUS IO (POpMyTIaM
XUMHUUYECKUX COCTMHEHUN U yPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYUYHbIE
METO/IbI IO3HAHUS (B TOM UYHUCIIC
HaO0JI0ICHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaIuu
MBICITUTEIBHOMN AESTEILHOCTH
(cpaBHeHuUe, KinaccudUKaIiys)
BricTpauBath pa3BépHyThIC MUCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BATh N3yUYECHHBIN ITOHSITUWHBIN
arrmapar Kypca XuMHUH
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCJIOTBI C XJIOPUJIOM Oapusi, MOTyYeHUue
u pasnoxkenue ruapokcuaa meau (1)
IIpY HarpeBaHUU, B3aUMOJICUCTBHUE
xKesesa ¢ pactBopoM costr meau (11).
OnpITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHUS MaCCHI.

JlabopamopHvie onvimeoi:

Co3panue Mozeneil MoJIeKy
(ILIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTAHUYECKUX BEIIECTB —
METaJIOB U HEMETAJIOB.

Habmronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TasiHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MpOKAITMBAaHUE MEIHOU
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanve Mpu3HaKoOB
MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA
Pa3HbBIX THUIIOB.

Buviuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BELIECTB, MOJIIPHOW MAaCChl, MaCChI
BEILIECTB, MACChI U KOJIMYECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
pe€arcHTOB UJIM IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Paznen 2. BaxkHeiilye npeacTaBUTeIM HEOPraHM4eCKUX BeleCTB

2.1

Bosznyx. Kucnopo.
IlousTne
00 okcumax

6

Bo3ayx — cmech razos. CoctaB Bo3ayxa.
Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIBbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYUYEHHUSI KUCIIOPO/ia B TaOOpaTOpUU U
MpOMBIIIEHHOCTH. KpyroBopor
Kucaopoaa B mpupogae. O30H —
aITOTpoIHAs MOAUUKAIIMS KACIOPO/a.
TemnnoBo# r3(PexT XUMHUUECKON peakiiui,
TEPMOXUMHUUYECKUE YPABHEHHUSI, DK30-

Y SHIOTEPMUYECKHE peaKUUU. TOIINBO:
YIOJib U METaH. 3arpsi3HEHUE BO3/IyXa,
yCUJICHHE MapHUKOBOTO d(dekra,
pa3pyluIeHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpesieieHue coiep>KaHus
KHUCJIOpOJa B BO3/IyX€E

[Tonyuyenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C y4aCTUEM KHUCIOPOA.
XapakTepusoBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, ((U3NICCKHEC U XUMUICCKUE
CBOMCTBA KHCIOPO/Ia, CIOCOOBI €T0
MOJIyYeHHUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIC ¥ )KU3HHU YETIOBEKA.
CpaBHMBATh pEeAKIIUU TOPEHUS U
MEJIEHHOTO OKHUCIICHHS.

OOBACHATH CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBA3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAaHUU XUMHYECKOU ITOCYIbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHsI C TOPIOYHMMHM BEIIECTBAMMU.
[TnanupoBaTh ¥ OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPCHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiieHHE ¢ 00pa3IiaMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:.

Ne 3. [lonyuyenue u cobupanue
KHUCJIOPO/1a, U3YYEHHUE €TI0 CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOM MacChl KHCIOPOA U
030HAa HA OCHOBAHUHY aTOMHOM MacCChI
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BEIIECTBA

M0 YpPaBHEHUSIM XUMUYECKUX PEaKIuit

IPOBOJUTH HAOJIOICHMUS, IeTIaTh BBIBOIbI
10 PE3yJIbTaTaM SKCIIEPUMEHTA

IPYU MPOBEJCHUU JTA00PATOPHBIX OIBITOB
U TIPAKTUYECKON pabOTHI.

BpIunciars KonM4ecTBO BELIECTBA,
00BEM raza mo gopmysnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYyIIIIE.

BricTpanBaTh pa3BEpHYThIC MMCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICII0JIB30BATh N3yUYEHHBIN ITOHSITUWHBIN
arrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaxX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B MIpUPOJC, PUHNUECKHUE U XUMUUYECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
noay4deHus. Kucnorsl u comnmu.
MonspHbiii 006EM razoB. Pacuérel

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyudenue, coOupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSThH 3TH NOHATUS MPU ONMCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (ONHUCHIBATH)
bu3nUecKrue 1 XUMUYECKUE CBOWCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
PUMEHEHHUE.

Cobupatb npubop A1 NOTyUYEHUs
BOAOPOJA.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIMKY
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pacrio3HaBaHKe BOJAOPO/A.
B3aumoseiicTBre BOJIOPO/Ia ¢ OKCUAOM
menu (II).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KUCIOT C MeTaJlJIaMHu.
Ilpaxmuuecxas paboma.

No 4. Tlonmyyenue u cobupanue Boaopoa,
W3Y4YCHHE €TO CBOWCTB.

Buviuucnenus:

00BbEMa, KOJIMYSCTBA BEIleCTBA Ta3a

10 €r0 U3BECTHOMY KOJIUUECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHUUYECKHIX
peaKLMil ¢ y4yacTHEM BOJOPOA.
BbIuucisTh MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMHYECKHUX PEaKINii: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIN TIPOJYKTOB PEAKIUH.

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1abopaTopuu Npu
UCIOJIb30BAHUU XUMHUYECKOU MOCYAbI U
000pyI0BaHUs, a TAaKXKe IIpaBUIamM
oOpallleHHs C TOPIOYKMMHU BEIIECTBAMU

B OBITY.

[TnaarpoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIIOICHHS, JIEJIaTh BBIBOIbI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIe

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBAaHUAX

duznueckue cBoMcTBa BOJALI. Bomaa kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHATH 3TU NOHATHUS IPU ONMCAHUU
CBOWCTB BEILIECTB U UX MMPEBPALCHUM.
XapakTepu3oBaTh (PU3NIECKUE U
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PacTtBopbl. POk pacTBOpPOB B PUPO/IE U
B JKM3HU 4eJIoBeKa. KpyroBopoT BOJIbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa ¥ OYKCTKA PUPOJIHBIX BOJ.
HacpimenHbie 1 HEHACHIIIICHHBIE
pacTBOpBI. PacTBOPMMOCTH BEILIECTB

B Bojie. MaccoBas 107151 BEEeCTBa

B pacTBOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BElECTB ¢ pa3InyHOU
PacTBOPUMOCTBHIO.

B3auMmojelicTBUE BOABI C METAJJIAMHU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJIOYEH C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OIPEAETEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOI'O BEIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C OIPEAECIEHHON MaCCOBOM JIOJIEH
PacTBOPEHHOI'O BEIECTBA.

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MpOIIeCccax.
CocTaBisTh ypaBHEHHS] XUMUYECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sIeM, CBS3aHHBIX C 3arPA3HEHUEM
IPUPOAHBIX BOJI, CITIOCOOBI OYUCTKU BOIBI
OT MPUMECEN, MEPBI IO OXPAHE BOJT

OT 3arpsA3HEHUSI.

[InaHnnpoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHNUS,
JieJaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
padoTHI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUN XUMHUYECKOUN MOCY/IbI U
000pyI0BaHUSI.

[IpoBOIUTH BHIYUCTIEHUS C PUMEHEHUEM
HOHSTHUS «MaccoBasi 10J1s BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BEPHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIIo U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
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Buiuucnenus:
C HUCIIOJIb30BAHUEM TTOHSITHUSA «MacCOBas
JIOJIs1 BELIECTBA B PACTBOPE»

WCTIOJIb30BAaTh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMUuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenuHennid. Okcunpl. Knaccugukanms
OKCHJIOB: cojieo0pa3yrolre (OCHOBHBIE,
KHUCITIOTHBIE, aM()OTEpHBIE) U
HecoJeoOpa3yromue. Homenknarypa
okcuoB. duznueckne 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanus. Knaccuduxkaius ocHOBaHU:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBaHui. @usnueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydenne ocHOBaHHUM.

Kucnotsl. Knaccudukaius Kucior.
Howmenknarypa kucnor. Ouznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTauioB H.H. bekerona.
ITomy4yeHune KucIor.

Comu. Homenknartypa conen.
DU3NYECKNE U XUMUYECKHNE CBOMCTBA
conen. [Tonyuenne comei.
['eneTnyeckas CBsI3b MEXKIY KJaccamu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunupoats nzydaemole
BELLECTBA 10 COCTABY U CBOICTBAM.
Cocrainsath HopMyJibl OKCUIOB, KUCIIOT,
OCHOBAHMUMH, COJIeH M Ha3hIBAaTh UX

10 MEXTyHapOIHOM HOMEHKIIATypeE.
[Iporno3upoBaTh CBOWCTBA BELIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOICTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisATh MOJIEKYJIIPHBIE YPABHEHHUS
pEeaKLnii, HIUTFOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NOJIy4EHMSI BELIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, & TAKXKE
MNOATBEPKIAIOIIUX TEHETUYECKYIO
B3aMMOCBSI3b MEX]ly HUMH.
ITpon3BOANTE BEIYMCIICHHUS

[0 YPaBHEHUSM XUMUYECKUX PEAKIUH.
[InanupoBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHHUS,
JIeaTh BHIBOJIBI TIO pe3yjIbTaTaM
AKCIIEPUMEHTA MPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pasipl HEOPraHUYECKHUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimel

OrnpeneneHue pacTBOPOB KHUCIIOT U
LIETI0YEH C IIOMOIIBIO UHAUKATOPOB.
N3ydenne B3auMOAECHCTBUS KUCIIOT

C METaJUIaMU, PEAKIINI HEUTPATU3ALNH.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
[TonydeHre HEPACTBOPUMBIX OCHOBAHMUIA.
BriTecHeHnEe 0AHOTO MeTalia APyrum
13 pacTBOpa COJIU.

lIpakmuueckas paboma

Ne 6. Pemenue skcnepuMeHTaIbHBIX
3a7a4 o TeMe «BakHeunme Kiacchl
HEOPTaHUYECKUX COCAUHEHUID.
Buviuucnenus:

M0 YpaBHEHUSAM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBa, 00BEMA, MACChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIn
MPOJIYKTOB PEAKIIUU

pabor.

Crnenosarh npaBuiaaM 0€30MaCHOM
paboTsl B 1abopaTopuun

IIPU UCIIOJIb30BAHUU XUMUYECKOU
ocyAbl 1 000PYIOBaHMUSL.
BricTpanBath pa3BEpHYThIE IMCEMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nHQOpMaIMIo U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIB30BaTh NU3YYEHHBIN TOHATHHBIN
anmnapar Kypca XUMHUU

Hroro no paszneny:
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Pa3znen 3. Ilepnoanuecknii 3axon u [lepuoanyeckas cucreMa xumnuecknx 3j1emMenToB /. . MenneneeBa. Ctpoenue
aToMOB. XHMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

3.1 | [lepuoanueckuii
3aKOH H
Ilepnonnueckas
cucremMa
XUMHUYECKUX
JJIEMEHTOB

Ctpoenue atoma

. . Menpeneena.

7

[TepBbie MOMBITKY KiIaccuuKaum
XUMHUUYECKUX 1eMeHTOB. [lonsTue

O rpynmnax CXOJHBIX JIEMEHTOB
(111eJI0YHBIE U IIEI0YHO3EMENIbHBIC
MeETaJllbl, TaJOT€Hbl, MHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
ITepunonnueckuit 3akoH. [lepuoanyeckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. KoporkoneproiHas u
JUTMHHOTIEpUOAHAS. (POPMBI
[Teproauyeckoi CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneesa. [leproabl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB MEepUoa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
anep. M3oromnsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB TEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITeprnoauuecko CHCTEMBI

.. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

I10 €ro NoJIoKEeHUIo B Ileproanueckoi
cucrteme .M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS pajnyca

PackpbIBaTh CMBICT IEPUOANUECKOTO
3aKOHa.

OnuchIBaTh CTPOCHUE TAOTHITHI
«Ilepuoanueckas cuicTeMa XUMHYECKUX
aneMmeHTOB .M. MenpaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MOTYPOBHEN
IIPU TOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTypaluidi U 3J1€KTPOHHO-
rpadguueckux GopMmy.

[losicHATh (pU3MYECKU CMBICI
IIOPSAKOBOIO HOMEPA, HOMEPOB IIEprOa
Y TPYIIIBI AJIEMEHTA.

XapakTepu30oBaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIAM, KAJTbLIUH
Y UX COCJIMHEHUS MO MOJIOKECHUIO

B [lepuoanueckon cucreme

J1.1. Menpaeneena.

OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHU

B IIpeJiesiaX MaJbIX NEPUOJO0B U TJIaBHBIX
MOATrPYNN C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB MO rpynnaM U NEPUOJIaM.
3nauenue [lepuonuueckoro 3aKoHa u
[leprognyeckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIsI Pa3BUTHUSI HAYKU U
npaktuku. .. MenneneeB — y4€HbIi U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre THAPOKCHIA [IMHKA

C PacTBOPAMU KHUCJIOT U LIETIOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIIL.
Tabnuna «Ileproguyeckas cucrema
XUMHYECKUX IJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomIIeHHE ¢ 00pa3IiaMu METAJIOB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM IpyIIIE.

BricTpanBath pa3BEpHYThIE IMCEMEHHbBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MH(OpMaIHIO U3 YYeOHUKA U APYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAHOBUTEIbHBIC
peaKuuu

Xumudeckas cBsa3b. KoBaneHnTHas
(ToJisipHAast U HEMOJISIpHAS) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anieMeHTOB. MoHHas cBsa3b. CTENeHb
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTEJIbHbBIEC peakiuu. [Iporecchl

PackpbIBaTh CMBICT N3y4aeMbIX TOHSATH.
OnpenensaTe BUJ XUMAYECKOU CBSA3U

B COCJUHCHUU.

MoaennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AMIEKTPOHHBIX M CTPYKTYPHBIX (POPMYII.
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OKHUCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKHUIN IKCIIEPUMEHT: U3YUCHHE
00pa31IoB BEIIECTB METAJUIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUAPOKCUIA IUHKA C PACTBOPAMU KHUCJIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPBI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBIThI, WITIOCTPUPYIOIINE PUMEPDI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
11 COCTaBJIEHUs (POPMYJI BEILIECTB,
AJIEKTPOHHOIO OallaHCca peaKlni.
Ornpenenarb CTENEeHb OKUCIEHNS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 opMyJiaM U
COCTaBIATH (OPMYJIbI OMHAPHBIX
COCIMHEHMM 110 CTENIEHU OKUCIICHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
Onpenenars OKUCIUTENb U
BOCCTAHOBUTEND. PaccTaBisITh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM 3JIEKTPOHHOTO
OasaHca.

Haburo1aTe XMMHUYECKHE OTIBITHI

10 IJIaHy, AaHAJIM3UPOBATH U J€NaTh
BBIBOJIBI.

Ucnonw3oBate UKT mis co3manus
MOZENEN, HOATOTOBKH MPE3EHTALINM,
JOKJIa/I0B IO TEME.

BricTpauBath pa3BEpHYThIE INCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU Ha
uH(pOpMaIUIO U3 YU4eOHHUKA U IPYTUX
MCTOYHUKOB, B TOM yncie MHTepHeTa

Hroro no pazaeny 15
PeszepBHOE Bpemst 3
OBILIEE YNCJIO YACOB 68
[10 ITPOIT'PAMME
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9 KITIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTro IIpemMeTa

KonnuecTBO
94acoB

Coneprxanue oOydeHus

OcHOBHBIC BUBI ACATEIHHOCTH
00yYarommxcst

Paspnen 1. BemecTBo M XMMHYECKHE PeaKIuu

1.1

[ToBTOpEHUE 1
yriy0OJieHrne 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

5

[lepnoanueckuii 3axoH. [lepruonnueckas
CHCTEMAa XMMHUYECKHX JIICMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJWsl, KLU U UX
COE€IMHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [lepnoanueckoi cucreme U CTpOCHUEM
X aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUYECKOM
CBsI3U. THUIBI KPUCTAITNYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJ1a XUMUYECKOH CBSI3H.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS

K pa3JMYHbIM KJIaCCaM HEOPTraHUYECKHUX
COCJIMHEHMI, TEHETUYECKas CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapaKTepI/ISOBaTB XUMHWYCCKHUC 3JICMCHTEI
IICPBLIX TpCX IICPUOA0B, KaJINA U KAJIbIIUA

10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEIIECTBA N3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKHUX
pEaKIMH.

Onpenensars BUI XUMUYECKOHN CBSA3H U
THI KPUCTAJUIMYECKON PEMIETKH
BEILIECTBA.

IIporao3upoBaTh CBOKWCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOECHUS.
BricTtpauBaTh pa3BEpHYThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQpOpMAIUIO U3 yueOHHKA U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIOB
¥ HeMeTaJ1oB (TpaduTa 1 aaMasa),
CJIOKHBIX BEILECTB (XJIOPH/Ia HATPHS)

HCIIOJIb30BaTh N3YUYECHHbBIA OHATUUHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
0 Pa3JIMYHBIM MpU3HAKAM (TI0 YUCTTY U
COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,

10 U3MEHEHUIO CTENEHENW OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,

10 0OPaTUMOCTH, MO YYACTHUIO
KaTajauzaTopa). IK30- 1
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHATHE O CKOPOCTH XMMHUYECKON
peakuuu. [Tonstre 06 0OpaTUMbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakuusx. [lonsatue o katanmse.
[ToHsITHE O XUMHYECKOM PaBHOBECHH.
@DaKTOpHI, BIAUSIONINE HA CKOPOCTh
XUMHUYECKOMN pEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCANTETLHO-BOCCTAHOBUTEIBHBIC

PackpbIBaTh CMBIC U3y4aeMbIX IOHATHN
Y TIPUMEHSIThH 3TU MOHATUS MPU ONMCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIUU 0 Pa3IUYHBIM IPU3HAKAM.
YcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuy OT Pa3InyHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN
B PA3JIMYHBIX YCIIOBUSIX.

Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBmsATh AIEKTPOHHBIN OallaHC
peakIuu.

[Tpou3BOANTHL BEIYUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOI paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MMChbMEHHbBIE

36




peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakiuuu. COCTaBIIEHUE YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

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

OnbIThI, HWILTIOCTPUPYIOIINE TPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOXKEHHUS], COETUHECHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MaCChl
peareHTOB WK MPOYKTOB MO
YPaBHEHUSIM XUMHUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3YYECHHBINA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAs
JUCCOIHAIIHS.
XUMHUYECKHE
peakiuu

B pacTBoOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALNU. DIICKTPOIUTHI U
HERJIEKTPONIUThL. KaTHOHBI, aHMOHBL.
MexaHn3M JUCCOLMALINY BEUIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBsi3u. Ctenenpb aucconuanuu. CuiibHbIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu nonHoro oomena. Y ciioBus

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHSITH,
a TaKXe€ CMBICJI TEOPUU
BJICKTPOJIUTUYECKON IMCCOLNALIH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisITh ypaBHEHUS NUCCOLUAALUN
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHus peakiuid. CBoiCcTBa KUCIOT,
OCHOBAHHMU U COJIEH B CBETE
IpEICTaBICHUN 00 IJEKTPOIUTUYECKON
nuccornuanui. KauecTBeHHbIE peakiiuu
Ha WOoHBI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepuMeHm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JUCCOLMAIIUHU KUCIIOT, LIeJI04en

U coJieil (BO3MOKHO MCTIOJIb30BaHUE
BUJICOMATEPUAIIOB).

OMnBITHl, WUTIOCTPUPYIONIKME MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHue ocajika, BbIEJICHHUE I'a3a,
00pa3oBaHKE BOIBI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIECTB C MTOMOIIBIO Ka4ECTBEHHBIX
pEaKUMi1 HA UOHBI.

JlabopamopHhuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BBIJIEJIEHUEM raza, 00pa30BaHUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJICH, MOJIHbIC U
COKpalIEHHbIC NOHHBIE YPABHEHUS
XUMUYECKUX PEAKIIMA HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOMCTBA BEILECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TTIOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUM XUMUUYECKUX PEAKLIUM.
Pemiats 3kcriepuMeHTaIbHBIEC 33a41

0 TEME.

[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUECKHUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOJIIOJICHNS,
JIeTIaTh BBIBOJIBI TIO pe3yJibTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1aOOpAaTOPHUH TIPH
HCIIOJIb30BaHUN XUMHUUYECKON MOCY/ bl U
00opyI0BaHUSI.

[IpoBOAUTE BHIYUCIICHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMEHTAIIbHBIX
3a/1a4 1o TeMe.

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIUi

B M1ape WJIM IpyMIe.

BricTpauBaTh pa3BEpHYThIC MMCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI

Ha H(GOPMAIUIO U3 YUYECOHHUKA U APYTHUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NnTepuera

Uroro no pazneny

17

Pasznen 2. HemeTa/Ibl 1 X COeAMHEHUSA

2.1 | Ob6mmas 4
XapaKTEPUCTHKA
XUMHUYECKHX
2JIEMECHTOB
VIIA-rpynmnst.
["anorensl

OO0m1as xapakTepUCTUKa TaJOreHOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTETIEHU OKUCIICHMUS.
Ctpoenue u puznyeckre cBOMCTBa
MPOCTHIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJjiopa (B3auMOJIeCTBHUE C METaJllaMH,
HEeMEeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBogopoa. ConsiHast KUCIOTAa,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlercTBue xjaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueitmme x10puabl 1 UX HAX0XKICHUE
B IIPUPOJIE.

Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkarompe GU3NICCKUE U
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
COEJIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAJIIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
NEPHUOOB U TJIABHBIX MOATPYTI
[lepunonyueckoi cuCTEMbI XUMHYECKUX
AJIIEMEHTOB C Y4ETOM CTPOCHHUSI UX
aTOMOB.

XapaxkTepusoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJIOPOA,
XJIOpHJIa HATPHS), CIIOCOOBI UX
MOJIyYeHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
Onpenensats XJOPUA-HOHBI B paCTBOPE.
[1nanupoBaTh U OCYLIECTBIATD

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHNUS,
JIeN1aTh BBIBOJIBI 10 pe3ysibTaTaM
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BUJICOMATEPUAJIOB).

O3HakomiieHHE ¢ 00pa3amMu XJIOPUJIOB
(raJmoreHu0B).

JlabopamopHhbwiii onvim:

N3ydenue CBOWCTB COJISTHOW KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUJI-UOHBI.

lIpakxmuueckas paboma

No 2: TTosyueHnue coyisTHON KUCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJINH M3 PEarcHTOB JaH B U30BITKE

HKCIIEPUMEHTA MIPU MPOBEJCHUU
7a00pPaTOPHBIX ONBITOB U MPAKTUYECKHUX
paborT.

CnenoBath npaBuiiaMm 0e30M1acHON
paboTHI B 1aOOpaTOpUH

MPU UCTOJIB30BAHUHN XUMHUYECKON
MOCY/Ibl U 000PYAOBAHUS.

BricTpanBaTh pa3BEpHYyThIE TMCHMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha UHPOpMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MOHATUNHBIN
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynnst. Cepa
1 €€ COCIUHECHUS

OO0m1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynmnsi. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHUCJICHHUS.

CrpoeHue u pU3HIECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOIa U CEPHI.
AmnnoTpornHbie MOIU(PUKAIIUYA KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBoj1opo/1, cTpoeHuE, GU3UICCKHUE U
XAMHUYECKUE CBOMCTBA.

OKcuppl cepbl KaK MPeACTABUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas kuciota, pu3nuecKue u
XUMUYECKHEe CBOMCTRA (00IIHEe KakK

OOBCHATH 00IIME 3aKOHOMEPHOCTH

B N3MEHCHUU CBOMCTB JIEMEHTOB
VIA-rpynnsl 1 UX COEAUHEHUH ¢ YYETOM
CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh PU3NYECKHUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUH
(cepoBOAOPOIA, OKCUIOB CEPBI, CEPHOM
KHUCIIOTBI, CyJIb(ATOB), CITOCOOBI X
MOJTYYEHHUSI, IPUMEHEHUE U 3HAYEHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenensats HaTU4He CyIb(haT-nOHOB
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh 3KOJIOTHYECKHUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckre). XMMUUYECKHE PEaKInHu,
JIeKaNe B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJy4YeHHsI CEPHOU KHCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsl peaKIlis Ha CyJb(}aT-uoH.
Haxoxnenue cepol 1 €€ COeIUHEHUIN

B IIpupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COETUHEHUSIMH
cephl (KUCTIOTHBIC JTOXKAM, 3arpsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOKI €T0
MpeOoTBPAICHUS.

Xumuueckuit IKCnepumenm:
Jlemoucmpayuu.

O3HakoMIieHHE ¢ 0Opa3liamMu cephl U €€
COeMHEHUAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habnronenue npoiiecca oOyriMBaHuUs
caxapa 1o JIeCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMrU4eCKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKuu Ha
cynbGaT-uoH U HAOII0ICHUE MPpU3HaKa
€€ MPOTEKaHUS

po0JieM, CBS3aHHBIX C epepaboTKon
COCIMHEHUH CEPHI.

[1naHupoBaTh U OCYIIECTBISATh

Ha TIPAKTUKE XUMUICCKUC
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JIabopaTopuu

MIPU UCTIOJIB30BAHUH XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUS.

[Tpon3BOANTE BBIUUCICHUS

10 XUMHUYECKUM YPaBHCHHSIM.
Hcnonb30BaTh U BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognveckyro CUCTEMY XUMUUYECKHUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUU U
coJiel B BOJIE, DJIEKTPOXUMHUECKUH Pl
HaIpsHKEHUN METaIOB).

Hcrnonb30BaTh IPH BHITOTHEHUH
y4eOHBIX 3a/JaHUM U B MMPOIECCe
HCCIIEIOBATENbCKOM eI TEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COJIEPIKaHUS, CIIPABOYHbBIC
MaTtepuabl, pecypcsl UuTepHeTa
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2.3

Oobmas
XapaKTEPHUCTHKA
XUMHUYECKUX
JJIEMEHTOB
VA-rpynisl.

Azot, pochop u ux
COETUHEHMSI

OO0u1as xapakTepUCTUKa FJIEMEHTOB
VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHHUS.

A3OT, pacrpocTpaHEHUE B IPUPOJIE,
bu3HYecKre 1 XUMUYECKUE CBOWCTBA.
Kpyrosoport azora B ipupoje.
AMMHaK, eT0 (U3UIECKUE M XUMHUIECKHEC
CBOICTBA, TIOJyYCHHE U IPUMCHEHHE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHWUS.

A30THas KHCIO0Ta, €€ MOIy4YCHUE,
bu3nUecKre 1 XMMUYECKHE CBOWCTBA
(oOurue kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKPY’KaroUIEH CPeibl COCTMHECHUSAMU
a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHUE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, aTOTpOnTHEIE MOTUDUKAITUN
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBoiictBa. Oxcun hocdopa (V) u
docdhopHas kuciora, puznueckue u

OOBsCHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpyniel 1 UX COEIUHEHUI C Y4ETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECCTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coyeit aMMOHHUSI, a30THOM
KHCIIOTBI, HUTPATOB, okcua docdopa (V)
u dhochopHoit kKucnoThl, hocdaTon),
CIOCOOBI UX MOJY4YECHHUSI, IPUMEHEHUE U
3HAYCHUE B MMPUPO/IC U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coeMHEeHu a3oTa u Gocdopa

B OKpY>Karolleu cpene.

[1nanupoBaTh U OCYIIECTBISATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IPOBOANTH HAOIIOICHNS,
JieaTh BBIBOJIBI TIO PE3yjIbTaTam
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B TabopaTtopun
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonp3oBanue ¢pocdaToB B KauecTBE
MUHEpaIbHBIX yI0OpEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3NYECKUMHU
cBolicTBaMH a30ta, hochopa

U UX COEAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomiieHHE ¢ 00pa3iamMu a30THBIX U
dbochopHbIX ya0OpeHuil.

[Tonyuenue, coOupanue, pacrio3HaBaHHUe
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anmonelicTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIUi
Ha MOH aMMOHUA U pocdar-noH, u
W3YUYCHUE MPU3HAKOB UX MPOTECKAHUSI.
lIpakmuueckas paboma

Ne 3: ITonyuenne ammuaka, n3y4eHue
€ro CBOWCTB.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUi

MPY UCTIOJIB30BAHUHN XUMHUYECKOU
MOCY/IbI B 000PYT0BAHMSI.
[Ipou3BOANTH BBIUUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YICOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(MepUOANYECKYIO CUCTEMY XUMUUYECKHUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUY U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHUN METaJIOB)
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2.4

Oobmas
XapaKTEepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepoa u
KPEMHUH, U UX
COEIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
I[VA-rpynmnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepon, autoTpOITHEIE MOTA(DHUKAITIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Ancopormusi. Kpyrosopot yriepoaa

B [IPUPOJIC.

Oxkcunpl yriaeposaa, ux Gpu3n4ecKue u
XUMHUYECKHE CBOMCTRBA, ICHCTBHUE

Ha KUBBIC OPTAaHU3MBI, TOJTYyYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yraepoja (IV), runoresa rio0aibHOTO
MOTETUICHUS KJIINMAaTa, TapHUKOBBII
addexkr.

VYronbHast KUCIOTA U €€ COJHU, UX
dbu3nuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJTyY€HUE U PUMEHEHHE.
KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB

B OBITY, MEUIIMHE, POMBIIIJICHHOCTH U
CEJIbCKOM XO035MCTBE.
[TepBoHavaIbHBIC TTOHSITHS

00 OpraHMYECKHUX BEIIECTBAX KaK

0 COEIMHEHUSX yriiepoaa (MeTaH, 3TaH,

OOBsCHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynnsl 1 uX COEAMHEHUH ¢ YUYETOM
CTPOCHHUS UX aTOMOB.

XapakTepuszoBaTh (HU3NUECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCTMHCHU I
(OKCHIOB yTIIepoaa, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUS,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CrocoObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBONCTBA
— MPUMEHEHHUE — Ha pUMepax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
OnpenensiTe kKapOOHAT- U CUITUKAT-UOHBI
B pacTBoOpeE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYIKAIOIIEN Cpee.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpTraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCAMHEHUN yIiieposa u
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ATUJICH, alleTUJICH, 3TAHOJ, TJIUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe HCTOYHUKHU YTIIEBOIOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
MPOAYKTHI X MepepadOTKU (OCH3UH),
UX POJIb B OBITY M MMPOMBIIUIEHHOCTH.
[TonsiTrie 0O OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBojiax —
Y WX POJIY B )KU3HU YEJIOBEKA.
MarepualibHOE €IUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHHU.
Kpemnwuit, ero pusnyeckue u
XUMHUYECKUE CBOMCTBA, MOJIyYEHUE U
npuMeHenue. CoeTMHeHUsT KpeMHUS

B nipupoje. OO1re npeacTaBiIeHus

00 okcune kpemuus (IV) u kpemHHEBOM
KHCJIIOTE.

Cunukatsl, UX UCTIOJIH30BaHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
Baxnelmue cTpouTenbHbIE MaTEPUATIBL:
KepaMUKa, CTEKJIO, IEMEHT, OETOH,
xese300eToH. [Tpobnembl 6e301macHoro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCETHEBHOMN KU3HHU.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Mopaenu KpyucTauInueCKuX pemeEToOK

OpPTaHUYECKUX BEIICCTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTJIEBOJIOB B )yHKIIMOHUPOBAHUH SKUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJIEBOIOPOJOB, UX POJIb

B OBITY U IPOMBIIIEHHOCTH.

[IpoBOIUTH BEIYHMCIICHHUS 110 YPABHCHHSIM
XUMHUYECKUX PEaAKIIHM.

[InarupoBaTh U OCYIIECTBIISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JieaTh BBIBOJIBI TIO PE3yIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEJCHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CrnenoBaTh npaBuiiaM 0€30M1acHOMN
paboThI B JIabopaTopuu

P MCTIOJB30BAHNH XUMHYCCKON
MOCY/IbI U 000PY/I0BAHMUSI.

Hcronp30BaTh IPH BBITTOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YIYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguveckyro CUCTEMY XUMHYECKHX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKHUI Pl
HaIpsKEHUI METaJlJIoB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MPOTUBOTra3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buneomarepuainbl: cumukaTHas
IIPOMBIIIIEHHOCTH ).

Mopaenu MOJIEKYJT OpraHUYEeCKUX
BEILECTB.

JlabopamopHuwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHHUe
Y U3YUYEHHE CBOMCTB YIJIEKUCIIOTO Tra3a.
[IpoBenieHNEe KaUE€CTBEHHBIX pPEaKIUi

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYCHUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckue pabomol:

No 4. TlonydyeHue yriaekucaoro rasa,
V3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o TeMe «BakHeulre HeMeTauibl
U UX COCTMHEHUSD)

Buiuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUi

Hroro no pazneny

25
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Pasznea 3. MeTalibl M X COeAMHEHUSA

3.1

OO1ue cBOKUCTBA
METAJLIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBaHUU UX
noJsioxxeHus B [lepuoanyeckoit cucrteme
XUMUYECKUX IJIEMEHTOB

.. MenneneeBa u CTpOCHUSA aTOMOB.
Crpoenune metamioB. Merainueckas
CBSI3b U METaJNINYECKas
KpPUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTaII0B. DU3UYECKUE U XUMUYECKUE
cBoicTBa MeTauioB. O0mIMe cnocoobl
noyuyeHust metauioB. [loHsTue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CmnaBsl (CTalb, YYTYH, JIOPATIOMUHUAMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumMeHm:
Jlemoucmpayuu.

OO0pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3yabTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvie onvimui:
O3HakomIIeHHE ¢ 00pa3IiaMu METANIOB U
CILJIaBOB, UX (DU3NUYECKUMHU CBOMCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IPUMEHSITh 3TH TIOHSTHUSA NPU ONTUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJLJIOB,
o011e PU3NIEeCKUe U XUMHUUECKHE
CBOICTBa METAJIJIOB.

XapakTepu3oBaTh 0011I1€ CIOCOObI
MOJTYy4YEHHUS METAILIIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTI0JIb30BaHUH XUMHUYECKOM MTOCYIbI U
000pyI0BaHUSI.

[Tpou3BOIUTH BHIYKCICHUS

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COJACPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WUJIY TPYIIIIE.

Hcnonbs30BaTh MpH BHITTOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHHKa,
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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, DJICKTPOXUMHYCCKUM PsJT
HaIpPsHKEHUI METAIIOB)

3.2

Baxnuenimune
METAJUIbI U UX
COE€IMHEHUSA

16

[IlemouHbIe METAIUIBI: TTOJIOKECHUE

B [leproanueckol cucTeMe XUMUYECKUX
aneMmeHToB .M. MenzaeneeBa, crpoeHue
HX aTOMOB, HaX0XJECHHUE B IPUPOJIE.
du3nyeckrue 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCHIbl
Y TUAPOKCHUIBI HATPUS U KaJIUSL.
[IprmMeHeHue METOYHBIX METAJIIOB U UX
COCIMHCHUU.

[IlenouyHO3eMeENbHBIC METAIBI MATHUN U
KaJIBLIMI: ToJiokeHne B [lepuoanueckon
CHCTEME XMMHUYECKHUX JIIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE UX aTOMOB,
HaxXOXJeHHE B pupoje. Guzndeckue u
XMMHUYECKHE CBOMCTBA MarHus u
Kanplys. BaxkHelmme coequHeHns
KaJIbIUsl (OKCHUJI, TUJIPOKCHUJI, COJIH).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTPaHECHUA.

ANIOMUHHUIN: TTOJI0KESHUE

B [lepronnueckor cucteMe XMMHUYECKUX

OOBICHATH 001IIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COSMHEHUH B TPYyIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUMN (OKCUJIOB,
TUIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTy9YCHHUS, MPUMECHECHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
YcranaBnMBaTh MPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEII[ECTBa — CBOWCTBA — MPUMEHEHHE —
Ha IpUMEpPax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHbI METAJIJIOB: MarHus,
KaJIbIIUS, aIFOMUHUS, ITMHKA, xkene3a (1)
u xene3a (III), menn (II).

JlokaspIiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB ¥l TUAPOKCHJIOB aTFOMUHHUS U
ITUHKA.

48




anemeHTOoB .M. Menneneesa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.
Kenezo: nonoxenue B [lepuognueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

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

Oco0eHHOCTH B3aMMOJICUCTBUS OKCH/IA
KJIBIIUSI M HATPUS C BOJION (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaimBaHue MJIaMeHU MOHAMU HaTpHs,
KaJiusl U KaJblns (BO3MOMXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanne CBONCTB KECTKOU BOJEI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEC
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpHUAaOB).

JlabopamopHvie onvimol:

IIpoBeneHne KaueCTBEHHBIX peaKIui

Ha MOHBI (MarHus, Kajablus, AIIOMUHUS,

[InmaHnpoBaTh U OCYIECTBIATH

Ha MPAKTUKE XUMHUUYECKHUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIOICHNUS,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEPUMEHTA MPU MPOBEICHUU
1a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€301acHON
paboThI B 1ab0OpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
ocyAbl 1 000PYIOBaHMUS.

[Tpon3BOAUTEL BEIYUCIIECHUS

0 XUMUYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIK IpyIIIe.

BricTpanBaTh pa3BEpHYThIC MMCHMEHHbBIC
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
amnrmapar Kypca XuMHUH
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1uHKa, sxenesa (II) u xenesa (I11), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpakmuuecxue pabomeoi:

Ne 6. JKEcTKOCTh BOJIBI M METOABI €€
YCTpPaHEHUS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3a1a4 1o TeMe «BaxHelime MeTautbl 1
UX COCMHEHUS.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30BITKE
WJIU COJICPXKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXOAA MPOAYKTA
peakiuu

Hroro no pazmemny 20

Paznen 4. XuMus U OKpy:Kawlas cpeaa

4.1

XumMus u 3
OKpY Karomas cpeaa

BemectBa 1 maTepualbl B IOBCEIHEBHOM
’KHU3HH uejoBeka. be3omacHoe
HCII0JIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas momoiup rnpu
XAMUYECKHUX 05KOTaX U OTPABJICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpeasl (peaenbHas J0myCcTUMast

Xapaktepu3oBaTh POJIb XUMHUHU

B Pa3NUYHbBIX cepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepHualibl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBSCHATH yCIIOBUS O€30M1aCHOTO
WCIIOJIb30BaHUs BEMIECTB U XUMHUUYECKUX
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KOHIIEHTpaIus BemecTB. Poibs xumuu

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenue oOpasiioB MarepraioB
(CTEeKJ10, CIUTaBbI METAJLIOB, MMOJUMEPHBIC
MaTepHuabl)

peakiuii B ObITY.

AHaTM3UPOBATh U KPUTUICCKU
OIICHUBATh UH(OPMAITUIO O BIMSHUN
IIPOMBITIUICHHOCTH, CEJIbCKOTO X035HCTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYIKaIOIICH CPE/Ibl.

YMeTh 0Ka3bIBaTh MEPBYIO TIOMOIIH

IPY XUMHUYECKHUX 0’KOTaX U OTPABIICHUSX.
[IpuaMaTh ygactue B 00CYKICHUU
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO TO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €&
pelieHus

Wroro no pasmeny: 3
Pe3epBHOE Bpems 3
OBIIEE YNCJIO HACOB 68
I10 ITPOTPAMME
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