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[TOACHUTEJIBHAA 3AITNCKA

PaGouas mporpamMma mo XUMHUH AJI1 0OYYArOMIMXCS C 3a1€PKKON TMCUXUYECKOTO
pazButus (naigee — 3I11P) Ha ypoBHE OCHOBHOro 00IIero 00pa3oBaHUsI COCTABJICHA HA
ocHoBe DejepaiabHOrO0 TOCYJApPCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOIO
obmero obpazoBanus ([Ipuka3z MunucrepcTBa npocBernienus Poccutickoit deneparuu
oT 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTULIMU Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC O00), DenepanbHO
aJanTHPOBAHHONW 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOTO OOIIIETO 0Opa30BaHUS s
00y4Jaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS (YTBEPIKJICHA MPUKA30M
MunucrtepcTtBa npocsernieHus: Poccuiickoit @eaepanuu ot 24 Hos6pst 2022 1. Ne 1025),
aJanTHPOBAHHONW OCHOBHOM 00111€00pa30BaTeILHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanusi OOydJarOmMXcsi C 3aAepxKod mncuxudeckoro paszsutuss ['BOY CO
«ExarepunOyprckas mkosia Ne 9», IlpumepHoil pabouelt mporpamMmbl OCHOBHOTO
obmero oOpa3zoBaHusi «XuMus» (ogoOpeHa pemieHueM GdenepaabHOro y4eOHO-
METOJAMYECKOT0 OOBEAUHEHUS MO 00meMy 00pa3oBaHUIO (ITPOTOKON OT 15 ceHTAOps

2022 1. Ne 6/22).

OO0mas xapakrepucTuka y4e0HOro npeamera « XumMHs»

VYyeOuslii  npeameT «XUuMHs» BXOJUT B  MPEIMETHYI0  00JacThb
«EcTecTBeHHOHAyuHBIE TpPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTo OOpa30BaHUs
XUMUS KaK YYEOHBIN MpeIMET 3aHUMAET BaXKHOE MECTO B MTO3HAHUM 3aKOHOB MPUPOJIbI,
dbopMUpPOBaHUM HAYyYHOW KApTUHBI MUPA, CO3JaHUU OCHOBBI XMMHUYECKHX 3HAHUM,
HEOOXOJAMMBIX ISl MOBCEIHEBHON >KU3HHM, HABBIKOB 3J0POBOTO M 0E€30MacHOr0 s
YeJloBeKa W OKpYXarolled ero cpeasl o0Opa3za >XKM3HU, a TakK€ B BOCIHUTAHUU
AKOJIOTHYECKOHN KYJIbTYPBHI.

YcenemHocTh M3yYEHUs] XMMUH CBA3aHA C OBJIQJCHUEM XHMHUYECKHM SI3BIKOM,
coOmoieHneM TpaBuwil  0e30macHOM  pabOThl TpPHU  BBIMIOJHEHUH XHMHYECKOTO
HKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHMCIEHHBIX CBSI3€ XMMHUU C JIPYTUMH HpEeIMETaMu
HIKOJIBHOTO Kypca.

[TporpamMma BkJIIOYaeT B ceOsi OCHOBBI HEOPTAaHMUECKON U OPTaHMYECKON XUMHUH.
['naBHOM Hzeel MporpaMMBbI SBJISETCS CO3aHNe 0A30BOT0 KOMILJIEKCA OTMIOPHBIX 3HAHUIMA
M0 XWMHUHU, BBIPAKEHHBIX B (OpME, COOTBETCTBYIOIIEH BO3PACTYy OOYYAIOMIMXCS U UX
0CcOOBIM 00pa30BaTEIHLHBIM TOTPEOHOCTSIM.

B conepxaHuu JaHHOTO Kypca MPEeACTaBIEHbl OCHOBOIOJAralOUINE XUMUYECKUE
TEOPETUYECKHE 3HAHMS, BKIIOYAKOIINE HM3YYEHUE COCTAaBA U CTPOEHUSA BELIECTB,
3aBUCHUMOCTH WX CBOMCTB OT CTPOEHHUs, IIPOTHO3UPOBAHUE CBOMCTB BEIIECTB,
HCCIIEIOBAHNE 3AKOHOMEPHOCTEN XMMHUUYECKUX MPEBPALICHUN U MyTEeW yIpaBJICHUS UMU
B LIEJISIX MTOTYYEHUS BEUIECTB U MAaTEPHUAIIOB.

TeopeTndyeckyro OCHOBY U3y4YEHUSI HEOPIaHUYECKOW XMMHUU COCTABIISIET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akon .M. MenaeneeBa ¢ Kpatkumu



CBEIEHUSMH O CTPOECHHU aToOMa, BHUAAX XHUMHUYECKOW CBS3U, 3aKOHOMEPHOCTSAX
NPOTEKaHUS] XUMUUYECKUX PEAKIIUMA.

B u3ydyenuu xypca 3HauuTeNbHAS POJIb OTBOJUTCS XMMUYECKOMY IKCIIEPUMEHTY:
MPOBEACHUIO TMPAKTUYECKUX U JIa0OpaTOpHBIX pPadOT, OMHCAHUIO PE3yIbTaTOB
YYEHUYECKOTO JKCIIEPUMEHTa, COOJIIOJCHUI0O HOPM U MpaBuil Oe3omacHOl paboThl B
XUMUYECKOM JTabOpaToOpHH.

Peanuzauusi JaHHON MporpaMMebl B npoiiecce 0Oy4eHHs TO3BOJIUT O0YyYaArOIIMMCS
¢ 3I[1P ycBOUTH KJIIOUEBBIE XUMUYECKUE KOMIIETECHIIUU U TTOHATH POJIb U 3HAUCHUE XUMUU
Cpenu JpYyrux HayK O MPUPO/IE.

N3ydyenne xumMuu crocoOCTByeT (HOPMHPOBAHHUIO Yy OOy4alOUMXCS HAyYHOTO
MHUPOBO33PEHHUS, OCBOCHHMIO OOIEHAYYHBIX METOAOB (HAOMIOACHHE, H3MEPEHUE,
DKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO NPHUMEHEHHS HAyYHBIX
3HaHWI, OCHOBAHHOTO Ha MEXKITPEAMETHBIX CBS34X € nmpeaMeraMu « OKpyxKarolun
Mup», «duszukay, «buonorus», «l'eorpadus», «Marematuka» u GopmMupyer
KOMIIETEHIIH, HEOOXOUMbIE JJIs IPOJAOKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX
HayK.

W3yyenue XuMHUM CHOCOOCTBYET pa3BuTHIO y oOyvatomuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpaKeHWs, (PYHKIMOHAIILHOM  TI'PAMOTHOCTH,  YMEHHUS
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HMH(POPMAIIMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAUUMOCTh MPEAMETa I Pa3BUTHUS KU3HEHHOW KOMIETEHIIUU
oOyuatomuxcs ¢ 3I[IP 3akmiodaercss B YCBOGHHMM OCHOBBI XHMHUYECKUX 3HAHUHU,
HEOOXOJAMMBIX JUIsl MOBCEIHEBHOW >KHU3HHU; HABBIKOB 3JJOPOBOTO M 0€30MaCHOTO IS
YyeJioBeKa M OKpY’Kawoliel ero cpeasl o0pasa >KU3HH; (POPMUPOBAHUU IKOJIOTHMUECKOU
KYJbTYPBI.

[IporpamMma oTpaxkaeT cojep)kaHue OOY4YeHHs MpeaMeTy «XHUMHUSD» C YIeTOM
0co0bIX 0Opa3oBaTenbHBIX MOoTpeOHOCTEN oOyuatomuxcs ¢ 3I1P. OBnanenue yueOHbIM
NpeAMETOM «XHMHUSD» TMPEACTABISIET ONPEACICHHYIO TPYIHOCTh ISl OOYyYarOMIMXCS C
3I1P. D10 cBsI3aHO C OCOOEHHOCTSIMU MBICIIUTENLHON AESTENbHOCTH, TEPUOINYECKUMU
KOJIeOAHUSIMU BHUMAaHUS, MaJibiM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWUW, TOHMKEHHBIM MO3HABATEJIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pEUYEBOIO
pa3BUTHUS.

Jlnst mpeopofieHuss TPYAHOCTEH B U3YYEHUM Y4eOHOro mpeaMera «XUMUsD)
HeoOxoaMMa ajanTanusi o0beMa M Xapakrepa yueOHOro Marepuaia K mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JaHHOW KaTEropuu OOydYaroIIMXCs, Y4€T UX OCOOEHHOCTEH pa3BUTHSL:
UCIOJIb30BaHUE AJITOPUTMOB, BHYTPHUIIPEIMETHBIX M  MEXKIIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIIOKHEHUE U3Y4aeMOro MaTeprara.

[Ipy wu3ydyeHHUH XUMUU HEOOXOJMMO OCYILIECTBIATh B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTnuecknuii Matepuall PEKOMEHAYETCS HU3y4aTh B IIPOLIECCE MPAKTUUYECKOU
JeATEIbHOCTH. BO3MOXKHO BbIIEIIEHNE OTIEIBHBIX YPOKOB Ha PEIICHHE 3a4a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmm3a Tekcta oOywarommmuca c 3I[IP. Opranmueckoe enuHCTBO
MPAKTUYECKOM M MBICIUTEIBHON JACSITENIbHOCTH OOy4YaloMIMXCSd Ha YpPOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YUYCHUH XUMUU YACISETCS U3YyYEHUIO «CKBO3HBIX)»
HNOHSTUN U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHUaa.
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Henu u 3apa4m n3y4yeHus1 yueOHOro npeaMera « XuUMHUsD»

Ilenn u 3amauM aKTyaJM3UpOBaHbl C YYETOM HOBBIX IIPHOPUTETOB B CHCTEME
OCHOBHOIO 001Iero o0pa3oBaHUs, HANpPABIEHHOCTH OOy4YEeHUs Ha pas3BUTHE MU
caMOpa3BUTHE JIUMYHOCTH, (OpMUpOBaHME €€ UHTEIUIeKTa M O0Ield KyJbTypBhl.
OOydeHre yMEHHUIO YUYUTHCS M MPOJOJIKATh CBOE OOpa30oBaHME CAMOCTOSATEIHHO B
HACTOsIIEe BpEMS SIBISETCS OJHOW M3 BaXHEHIIMX (YHKIHMM y4eOHBIX MPEIMETOB, B
TOM YHCIIE U «XUMUNY.

Jnsa oOyuaromuxcst ¢ 3[IP, Tak ’xe, kak ¥ JJI1 HOPMATHBHO Pa3BUBAIOIIMXCS
CBEpPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa30BaTeIbHYIO porpammy,
JOMUHHUPYIOLEE 3HaUEHUE IPUOOPETAIOT TAKUE Yeau, KaK:

* (QopmMHpOBaHME  MHTEJUIEKTYaJbHO  pPa3BUTOW  JMYHOCTH, TOTOBOH K
COTPYIHUYECTBY, CAMOCTOATEIBHOMY TMPUHATUIO  PEIICHUH, CIOCOOHOM
a/IalITUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM XKU3HU;

" HaNpaBJICHHOCTb OOYYEHMs] Ha CHUCTEMATUYECKOE IPHOOIIECHHUE YYallluXcs K
CaMOCTOATEJIbHON IO3HABATEIbHON JEATENbHOCTH, HAYYHBIM M MPAKTUYECKUM
METOJIaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

* obecrieueHne yclIoBUi, ClIOCOOCTBYIOINX MTPUOOPETEHUIO O0YUaIOIIMMHUCS OIbITa
Pa3HOOOpPa3HON JEATENIbHOCTH, [TO3HAHUS U CaMOIIO3HAHUS, KIHOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIINN), UMEIOLIUX YHUBEPCAIBHOE 3HAYEHUE IS Pa3/InUHbIX
BUJIOB JICSITEIBHOCTH;

" (popmupoBaHUE YMEHHUI OOBACHATDH U OLICHUBATD SIBJICHUS OKPYKAIOIIET0 MUpa Ha
OCHOBAHWM 3HAHUU U OIIbITA, IOJYYEHHBIX [IPU U3YYCHUU XUMUU;

* (popmupoBaHuEe y OOYyYarOMIMXCA T'yMAaHUCTUYECKUX OTHOIIEHUH, MOHUMaHUS
[IEHHOCTU XMMUYECKUX 3HAHUN I BBIPAOOTKH 3KOJOTHYECKH 11€71eco00pa3Horo
MOBEACHUA B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX COXPAHEHHS CBOETO
3I0POBbs U OKPY’KAOIIEH PUPOIHOM Cpebl;

" pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIISL U HAMPABICHHOCTU JATbHEUIIETO
oOy4eHwUsI.

Kypc HampaBieH Ha pelleHue CIeayRIIUX 3a0ayi, 00eCHEUYMBAIOIINX pPEaTU3aLUI0
JMYHOCTHO-OPUEHTUPOBAHHOIO U JAESITEIbHOCTHOIO MOAXOAOB K OOYYEHHMIO XHMHUHU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOT'O O0IIEro 00pa3oBaHuUs:

" (popmMHupoBaHME IEPBOHAUYAIBHBIX CHCTEMATU3UPOBAHHBIX IPEACTABICHUN O
BEIIECTBAX, MX TMPEBPALICHUSAX U MPAKTUYECKOM MPUMEHEHUU; OBJaJCHHE
NOHATUIHBIM aIMIAPAaTOM H CUMBOJIMYECKUM S3BIKOM XUMUH;

" OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHMUYECKON HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMHUYECKUX MPEBPALIEHUN HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB KAaK OCHOBBI MHOI'MX SBJICHHW J>XMUBOM W HEKHUBOU
IPUPOJIbI; YIIIyOJIeHHE IPEICTABICHUI O MaTEPUAIILHOM €JMHCTBE MUDA;



" OBJIaJICHHE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTH: CHIOCOOHOCTBIO aHAJIU3UPOBATH
¥ O0BEKTHBHO OIICHUBATh KU3HEHHBIE CUTYallnH, CBA3aHHbIE C XUMUEH, HaBbIKAMU
Oe3ormacHOro oOpamieHus ¢ BEIIECTBAMU, HCIOJIb3yEeMbIMH B TIOBCEIHEBHOM
KU3HU; YMEHHMEM aHaJM3upOBaTh U IUIAHUPOBATH SKOJOTHMYECKH Oe30macHoe
MIOBEJICHNE B LIETISIX COXPAHEHUS 3/I0POBbS U OKPYXKAIOILEH CPe/ibl;

* (hopMupOBaHHE YMEHUIl yCTAaHABIMBATH CBS3U MEXIY PEajbHO HAOII0IaeMBIMH
XAMAYECKIMH SIBIICHUSIMH ¥ TIPOLIECCAMH, MPOUCXOMSAIIMMUA B MHKDPOMHUPE,
OOBSACHATH MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCHUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHSI BEIIECTB OT UX CBOMCTB;

" [NPUOOPETEHUE OIBITA UCIOJIB30BAHUS PA3IUYHBIX METOJIOB M3yYEHUS BEIECTB,
HAOJIOCHUS 32 WX MPEBPAICHUSIMU MIPH MPOBEICHUN HECIOKHBIX XHUMHUYECKHX
AKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* (popmHupoBaHUE MPEACTABICHUN O 3HAYEHUH XUMHYECKOW HAyKd M PEIIeHUU
COBPEMEHHBIX JKOJIOTHUECKUX MpoOsieM, B TOM 4YHCJIE€ B MPEIOTBpPAIICHUU
TEXHOTEHHBIX U 3KOJIOTMYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aaANTAIMU Y4€OHOT0 MaTepHraJia o XuMum

OOyueHue yyeOHOMY mIpeaMeTy «XHMHsD HEOOXOAMMO CTPOUTh Ha CO3JaHHUU
ONTUMAJIbHBIX YCIIOBUH ISl YCBOGHMs IPOIPaMMHOIO Marepuaa OOy4arolIMMHUCS C
3I1P. Bosbmioe BHUMaHWE MODKHO OBITH yIElIeHO OTOOpY ydeOHOTro maTepuaia B
COOTBETCTBUH C MPUHLHUIIOM JOCTYIHOCTH MPU COXPAaHEHUHU 00IIero 6a30BOro ypoBHSI.
OH J0JKEH 10 COJIEP’)KaHUI0 U 00BEMY OBITh a1allTUPOBAHHBIM AJ1s1 00yyatonuxcs ¢ 311P
B COOTBETCTBUU C UX 0COOBIMH 00pa30BaTENIbHBIMU OTpeOHOCTAMU. ClieyeT 00JIErYuTh
oBJIaZicHHe MatepuasioM ooOydaromummucs ¢ 3I[IP mocpencTtBom ero aeTanbHOro
OOBSICHEHHSI C CHCTEMaTHYEeCKHMM TIIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKON B
IPUMEHEHUN 3HAHUM C HCIOJB30BAHMEM IPUEMOB AITOPUTMH3AaLMA W BHU3YyaJbHBIX
o1op, 00y4eHUs1 CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbuioe 3HadeHHe NJ1s MOJHOLIEHHOIO YCBOEHMsI y4EOHOro Marepuajla MUMEET
OIopa Ha MEXIPEIMETHBIE CBS3M BOIPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMH
yueOHpiMU TipenMetamu  kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH W TOT € Y4eOHBI MaTepuaid C pa3HbIX TOYEK 3PEHMUS,
MEXKIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyYIEMY OCMBICIEHHIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TIOJyYECHHBIX 3HAHUN U IPAKTUYECKUX YMEHUN.

[Tpu moAroToBKE K ypoKaM YYHUTENb JOJDKEH MPeayCMOTpeTh (pOpMHUpOBaHUE Y
oOyJaromuxcsi yMEHUI aHaTu3upoBaTh, CPABHUBATh, 0000IIaTh U3yUyaeMblil MaTepHall,
IUIAHUPOBATh MPEJCTOSINIYyI0 paboTy, OCYIIECTBIATH CaMOKOHTpoJsib. Heobxomumo
IIOCTOSTHHO ~ CJIEIUTh 3a MPABUIBHOCTBIO PEUEBOr0 O(OPMIICHUS BBICKA3bIBAaHUI
obyuatrommxcs ¢ 3I1P.

B cBsa3u ¢ 0COOEHHOCTSIMU TMOBEACHUSN AesTeNIbHOCTH oOydwarommxcs ¢ 3[1P
(pacTOPMOKEHHOCTb, HEOPTaHM30BAaHHOCTh) HEOOXOAUM  CTPOXKAUIIUN  KOHTPOJb
COOJIOICHUS TIPABHJI TEXHUKHU O€30MacHOCTH MpHU MPOBEIACHUM Ja00paTOpHBIX padoT B
XUMHUYECKOM KaOMHeTe.



Buabl nesarenbHoctu odyuawmmuxcs ¢ 3I1P, o0yciioB/ieHHbIE 0CO0BIMU
o0pa3zoBaTeIbHBIMU MOTPEOHOCTSMH U 00ecTeYuBaIOIIHEe OCMbBICJIEHHOE OCBOCHHE
coJiepKAaHNH 00PA30BAHUSA MO NpeaMeTy « XUMHS»

Copepxanue BUIOB aAesTenpHocTH oOywaroummxcs ¢ 3IIP Ha ypokax xumuu
OIpesENsieTCs] X OCOOBIMU 00pa3oBaTeNbHBIMU IMOTpeOHOCTAMU. [lomMMMO mHmIMpPOKO
ucnonszyembix B OOIT OOO o6mux 11 Bcex oOydarolmuxcsi BUJIOB JEATEIbHOCTH
ClelyeT YCUJIUTh BHUIBl JCSATEIBHOCTH, CHEIU(PUYHBIE [ JAaHHOW KaTeropuu
o0yyaromuxcsi, sl 00eCreueHHsl OCMBICTIEHHOTO OCBOEHMSI COJEpXkaHUs 00pa3oBaHMs
[0 TMPEAMETY: YCWIEHUE NPEIMETHO-IPAKTHUECKON MAESITENbHOCTH C aKTHBH3aLMEH
CEHCOPHBIX CHUCTEM; YEPEJOBaHHE BUIOB NEATEIbHOCTH, 3aJICHCTBYIOIIUX pa3IMYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaia C OMOpPOH Ha aJrOPUTM; «IOIIArOBOCThHY B
U3yUYEHUU MaTepHalia; HCIOJb30BaHHE JOIMOJHUTENBHON BHU3yaJlbHOW OIMOPHI (IUIaHBI,
o0pa3ipl, cxembl, 1a0JI0HbI, ONopHbIe Ta0auibl). s pazButus y oOyuatomuxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOJBL, (OPMUPOBAHUATPAMOTHOTO pPEUEBOTO  BBICKA3bIBaHMSI
HEOOXOJMMO HCIOJB30BaTh OINOpPHBIE cioBa W Kiuiie. Oco0oe BHUMaHUE CIEAYET
yIEIUTh OOYYEHUIO CTPYKTYPHPOBAaHUIO MaTepHalia: COCTaBJIEHHE PHUCYHOUYHBIX U
BepOambHBIX CXEM, COCTaBJ€HHME TaONWI, COCTaBJIEHHWE Kiaccuukamuu C
0003HAaYEHHBIMI OCHOBAHUSIMU TSI KJacCU(PUKAIMK U HATIOJTHEHHE X IPUMEPAMU H JIP.

Jia obydaromuxcst ¢ 3[IP cymecTBeHHBIMU SIBISIFOTCSL NMPUEMBI padOThI €
JEKCUYECKUM MarepuajoM 1o mpeaMery. llpoBoaurcs cneumanpHas paborta 110
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOUIMXCA COOTBETCTBYIOLIEH TEPMUHOJIOTHHU.
N3ydaemble TEpPMHUHBI BBOJSTCS Ha MOJUCEHCOPHOM OCHOBE, 00si3aTelIbHAa BU3yajbHas
MOJJIEPKKA, AJITOPUTMBI pabOTHI C OIPEIETICHUEM, OMTOPHBIE CXEMBbI JJIs aKTyalu3aluu
TEPMHUHOJIOTHH.

MecTo y4yeOHOro npeamera «XuMus» B y4eOHOM IUIaHe

B cootBerctBum ¢ ®enepanbHbIM < TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOT'O OOIIEero oOpa3oBaHus y4eOHBIH MpeaMeT «XUMHS» BXOIUT B
npenMeTHytro  obOmactb  «EcTecTBeHHO-HayudHble  MPEAMETb» M SBISETCS
00s13aTeIbHBIM JJI1 U3YYEHUS.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue OTBeAeHO 136 yd4eOHBIX 4acoB — MO 2 4. B
HEJEeNIo B 8 1 9 Kiaccax COOTBETCTBEHHO.



COILEPKAHUE YYEBHOI'O ITPEIMETA «XUMMS»

8 KUIIACC

IlepBoHaYaIbHbIE XMMUYECKHUE MOHATHUS

[Ipenmet xumuu. Poab xumuu 6 scusnu yenosexa'. Tenau BeliecTBa. Pusnyeckue
CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yucrtoie
BemecTBa U cMecu. CriocoOwl pa3aenenus cmecei. [IpaBuia 6e30macHOTo 00pammeHus ¢
BELIECTBAMH U JabOpaToOpHbIM 00OpyaoBaHueM. [loHamue o0 Mmemooax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas macca. [IpocTeie U clloxkHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmyna. BameHTHOCTh aTOMOB XMMHYECKUX JIIEMEHTOB. 3aKOH
nocmosncmea cocmasa eeujecms. OTHOCHUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIs1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHUU.

@u3nueckue M XHMHUYECKHE sBJICHUA. XHUMmUYeckas peakuus. [IpusHaxku
XUMUYECKUX PEaKUUW. YPAaBHEHHS XUMHUYECKUX peakUuid. 3aKOH COXPAHEHHsI MacCChl
BemecTB. Krnaccudukanus XuMUYECKUX peakuuid (COeNMHEHHUs, Pa3IoKEeHHUS,
3aMelleHust, 0OMeHa).

XUMHUYECKHN 3KCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYAOU, C MpaBUIaAMHU
paboThl B J1aboparopur U MpuEMaMu 0OOpaiieHus ¢ J1ab0paTopHbIM O0OPYAOBAHHUEM;
M3yYeHUE W ONucaHue (PU3NYECKUX CBOWCTB OOpPa3lOB HEOPTaHUYECKHUX BEIIECTB;
HaOmoaeHrne Gu3nueckux (IJ1aBJIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHKE caxapa B CTYIIKE,
KUIEHUE U KOHJIEHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, TPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aWMOJICHCTBHE MeJia C KHUCJIOTOW) SIBIICHWH, HAOIIOJEHWE W OMHMCAHHE
MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiuil (pa3nokeHue caxapa, B3anMOJICHCTBUE
CEpHOI KUCIOTHI C XJIOPUIOM Oapus, pasznoxkenue ruapokcuaa meau (1) npu HarpeBanuu,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM coiu meau (II));u3yduenue cnocoOoB pazeneHus
cmeced (C TMOMOIIBIO MarHuta, (GUIbTPOBAHME, BbIAPUBAHUE, JUCTUIUISLIMS,
xpoMarorpadus), MPOBEACHUE OYNCTKH MOBAPCHHOW COJIM; HAOIIOACHUE W OMHCAHHE
pEe3yJAbTAaTOB MPOBEJCHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl,
CO3JIaH1E MOJIEJIeH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

Baxueiime npeacTaBuTeJ M HEOPraHMYECKHUX BellecTB

Bosnyx — cmech razoB. CoctaB Bo3myxa. Kucimopom — s1eMEHT U TpOCTOe
BenecTBo. HaxoxkeHne kuciopoja B mpupoje, Gu3ndecKkue U XUMUYECKHUEe CBOMCTBA.
Peakiuu ropeHHsi MPOCTBHIX M CIOXKHBIX BemecTB. CIocOObI MOYYeHHUST KUCIOPOaa B
naboparopuu u npomsiuienHocmu. Ilpumenenue xucnopopaa. Ilonsrtue o6 okcupax.
KpyroBoport kucnopoaa B npupoje. O30x — aiiompontas Mooughukayus KUciopood.

Tennosou 3¢pexm xumuueckou peaxyuu, mepmoxuMudeckue ypasHenus, 3K30- u
SHIOTEPMUYECKUE PEAKITUH. TONIUBO. Y20ib U MemaH. 3azpsa3HeHue 6030yXd, YCuieHue

"'3/1ech 1 anee KypcHBOM 0603HAYCHBI TEMBI, H3Y4EHHE KOTOPBIX IPOBOIUTCS B 03HAKOMUTEIBHOM MaHe. [legaror
CaMOCTOSITENBHO OMpeessieT 00beM H3ydyaeMoro MaTepuaia.
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NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJIOS.

Bonopon — sneMeHT u npocroe BeniecTtBo. HaxoxkaeHne Boaopoja B HNPHUPOE,
bu3nUeckue U XMMUYECKHE CBOWMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETANIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, cnoCcoObl nonyuenus. [loHaTHE 0 KUCIOTaX U COTISIX.

KonunuectBo Bemectsa. Mosib. MoisipHass macca. 3akoH ABorazapo. MosisipHbIit
00bEM ra3oB. Pacuersl o xumuueckoit hopmyie. PacueTsl MacCOBOM 10JIM XUMHYECKOTO
3JIeMEHTa B COEAMHEHNH, KOJIMYECTBA BEIIECTBA, MOJIAPHON MacCChl, MOJISIPHOTO 00beMa
ra3oB. Pacuérel o XMMUYECKUM YPaBHEHUSIM.

Qusuuecxue ceoticmea 600vl. Bona. Ee coctaB, CTpoeHHE U MOJIEKYJIbl. Boda kax
pacmeopumeins. PactBopbl. [lonamue O HACLIUWEHHBIX U HEHACLIUWEHHBIX PACMBOPAXx.
Ilousmue pacmeopumocmu eewjecmse 6 600e. PacueT MaccOBOW J0JIM BEIIECTBA B
pactBope (IpolleHTHAs KOHILEHTpanusi). MaccoBast 70Ji1 BelecTBa B PacTBOPE.
Xumuueckue ceolicmea 600vl (pasnodcenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peaxyuu ¢ memanramu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tousmue 06 ocnosanusix. Pons pacmeopoé 6 npupooe u 8 xcusHu yenogexa. Kpyzosopom
8000l 6 npupooe. 3arps3HEHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BO/I.

Baxnaelmnme  Kjacchl HEOPTraHUYECKUX COCIUHEHNMH. Knaccuduxarus
HeOpraHmdyeckux coeauHeHud. OKcCUIbpl: cocTaB, Kiaccuukams (KUCIOTHBIC,
OCHOBHBIE, amgomepHbvie, Heconreobpaszyowue - Ha npumepe oxcuoa yenepooa (Il) u
oxcuoa asoma (I1)), nHomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3ammojielicTBUEe C BOJOHM, KkucioTamu, menodamu). OcHoBanus. Kiaccudukanus
OCHOBaHMH: MIENOYM M HEpPAaCTBOPHUMBIE OCHOBaHUA. HomeHKiarypa OCHOBaHMM.
du3nyecKe M XHMHYECKHE CBOMCTBA OCHOBaHMM (B3aMMOACHCTBHE C OKCHIAMHU
HEMETAJUIOB, KUCIOTaMHU, COJIsIMU). [lonyuenue ochogaHull.

Kucnotsl: cocraB, kinaccudukanusi, HOMEHKIATypa, PU3NYECKUE U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBUE C METAJUIaMH, OCHOBHBIMU OKCHUJIaMH, OCHOBAaHHUSIMH,
COJISIMH, Ha TIPUMEPE COJISTHOW M CEPHOU KHUCIIOT), CROCOObI noyyerus. P akTMBHOCTH
metauioB H. H. bekerosa. Conu (cpemnue): HOMEHKIIATypa COJIeH, cnocobbl noayveHus,
B3aMMO/JICHCTBUE COJIEW C METAJUIAMH, KUCIIOTAMH, IIEJIOYaMU U COJISIMH, IPUMEHEHUE.

[Tonarne o0 aM@oTepHBIX THAPOKCHUAAX (HA MpUMEPE IMHKA U AIOMUHUSA)!
XumuuecKkue coucmea (83aumooeucmeue ¢ KUCIOmamu U werodamu, pasiodcenue npu
Hazpesanuu) u noayyeHue.

I'enetnueckass CBsI3b  MEXAY KJlacCaMH HEOPTaHUYECKUX  COCIMHEHUHU.
['eneTnueckue psabl.

XHUMUYECKHUN IKCTIEPUMEHT: KAUECTBEHHOE ONPEACIICHUE CONCPKAHNS KHCIOPOIa
B BO3/IyX€; MOJIYUCHHE U M3yUYCHHUE CBONCTB KUCIOPO/Ia; HAOIIOICHUE B3aNMOICHCTBHS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHS U MPEKpAIllCeHHs TOpeHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHUJIOB U OMHMCAHHWE WX CBOWCTB; MOJIYUCHHE U M3yUCHUE
CBOMCTB BOJIOpoJia (ropeHue); HabmoaeHrue 00pa3lioB BEIIECTB KOJUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUS BEUIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJBI C METAJJIAMU (HATPUEM U KAJIbIIEM) (BO3MOKHO UCIIOIb30BaAHUE
BHUJICOMATEPUAIIOB); OIPEICICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MMOMOUIBIO
WHJIUKATOPOB; MCCJIeI0BaHUE 00pa3I[0B HEOPTaHUUECKUX BEILIECTB PA3IMUHbBIX KJIACCOB;



HaOJIIOJJICHUE WM3MEHEHUsI OKpPAacKd HMHAMKATOPOB B pPAacTBOpax KHUCIOT M ILEJIOYEl;
u3yueHue B3aumojiercTBus okcunaa Meau(Ill) ¢ pactBopoM cepHON KUCIOTBI, KUCIOT C
METAJUIAMH, PEAaKIUN HEWUTpaau3aluyu; IOJyYCHHE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHME OJTHOI'0 METAJUIA IPYTUM U3 PACTBOPA COJM; PELIEHUE IKCIIEPUMEHTAJIBHBIX
3a/1a4 110 TeMe «BakHelme KIacchl HEOPraHUYECKUX COCIUHEHUN.

IHepuoauueckuii 3akoH 1 [lepuoauyeckas cucrema

xumn4ieckux iemMenToB JI. . MenaeneeBa. CTtpoeHue arToMoB. XMMHUYeCKAsI

cBs13b. OKHCJINTEIBLHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBble MONBITKU KIacCU(PUKALIMK XUMUYECKUX 37eMeHTOB. [loHsTHE 0 rpymnmnax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIE U IIETOYHO3EMENbHBIE METAILIbI, TAJIOT€HbI, HHEPTHBIE
rasbl). Dnemenmol, Komopbvie 00pazyiom ampomepvie OKCUObL U 2UOPOKCUObL.

[lepunonnueckuin 3akoH. Ilepmogmueckas cucTeMa XHMUYECKHX 3JIEMEHTOB
. . MenneneeBa. KopotkonepuoHas u oauxnHonepuoonas Gopmsl Ileproanueckoit
CHUCTEeMbI XUMHUUYECKUX 31eMeHTOB [l. 1. Menneneea. [lepuoas! u rpynmel. @usndeckui
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siAep. Mzomonwvi. DnekTpoHsl. CTpoeHHE
AJNIEKTPOHHBIX 000JI0YeK aTOMOB mepBbix 20 xumuueckux 3iaemeHToB llepruoanueckoi
cucrembl JI. . MeHnneneeBa. XapakTepuUCTUKa XUMHMUYECKOIO OJJIEMEHTa II0 €ro
noJioxkeHuro B [lepuoguueckoi cucreme . 1. Menneneena.

3axonomepnocmu uzMeHeHUusl CEOUCME 2JIeMEHMO8 MAbIX NEPUOO08 U 2NIABHbIX
NOO2pYNN, 6 3AB8UCUMOCMU OM AMOMHO20 (NOpPAOK08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Illepuoouyeckou cucmemvl XUMUUECKUX IIEMEHMO8 OJis
pazeumust Hayku u npakmuxu. /[. 1. Menoenees — yuénwiil u epaxcoanu.

Xumuueckasi cBsi3b. KoBaneHTHas (moJjsipHas W HENOJSIpHAsi)  CBSI3b.
AnexmpoompuyamenbHOCMb AMOMO8 XumMudeckux snemenmos. VIOHHast CBA3b.

Crenenb okucienusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecco
OKHCJICHHS U1 BOCCTAaHOBJIEHUA. OKUCINUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIEPUMEHT: U3y4eHHE O00pa3lloB BEUIECTB METALUIOB U
HEMETAJUIOB; B3aUMOJICHCTBUE THAPOKCUAA IMHKA C PAaCTBOPAaMHU KHUCJIOT W IIEJIOYEH;
MIPOBEJICHUE OMBITOB, WILTFOCTPUPYIOIINX MTPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuy pas3ioKeHus, COSTUHEHU).

Me:xnpeaMeTHbIe CBA3H

Peanu3zanusi MEXNpPEIMETHBIX CBSI3€M NpU H3YyYCHUM XUMHM B 8 KJacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSTHIMA, TaK
W TIOHSTUW, SBJISIONIMXCA CHUCTEMHBIMHU ISl OTACJBHBIX NPEAMETOB €CTECTBEHHO-
HAY4YHOIO IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanW3, CUHTE3, KiIacCuPUKalUsi, TMEePUOANIHOCTh, HAOIIONCHUE, OSKCICPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHUE.

dusukKa: mMarepus, aToM, SJECKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, U30OTOIIHI,
pPaIOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUUECKUN 3apsid, BEIIECTBO, TeNo, OO0BEM,
arperaTHOe COCTOSIHME BEIECTBa, Ta3, (U3WYECKUE BEIMYHMHBI, CIUHUIBI N3MEPEHUS,
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KOCMOC, IJTaHeTHI, 3BE3/1b1, CoTHIIE.

buonorus: porocuntes, nprxanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE TOPOABI, MOJIE3HbIE
HCKOIIaeMbI€, TOTUTHBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBo U XUMH4YeCKasi peaKkuus

[lepuonnueckuit 3akoH. llepmogmueckas cucTeMa XHUMHUYECKHX DSJIEMEHTOB
H. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kalus, KalblUsi U UX COCIUHEHUN B
COOTBETCTBHUHM C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cuCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUIbl XHUMHUYECKOW CBA3U. THIBI KPUCTAINIMYECKHUX
PELETOK, 3A8UCUMOCMb CEOUCME 8ewecmsa om Mmuna Kpucmaiiuieckou peuémxku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHapOaHAs U
TpUBHAJIbHAS). XUMHYECKUE CBOKMCTBA BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJaccam
HEOPraHWYECKUX COCIMHEHUMN, TeHETHYECKAsl CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukarums XuMrUIeCKuX peakiuil 1Mo pa3InyHbIM MPU3HAKAM (110 YUCTY H
COCTaBYy Y4YacCTBYIOLIMX B PEaKUMU BEUIECTB, MO TEIIOBOMY 3P (DEKTYy, 0 U3MEHEHHIO
CTENEHEH OKHUCICHUS] XUMHUYECKHX OJJIEMEHTOB, IO 00pamumocmu, no yuacmuro
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUHU. 1epMOXUMUYECKUE YPABHEHUSL.

Ilonamue o cropocmu xumuueckou peakyuu. Ilomamue 06 obpamumvix u
Heobpamumvlx Xumudeckux peaxkyusx. llowamue o0 20MO2eHHLIX U 2emMepPOSeHHbIX
peakyusx. [louamue o xumuueckom pagnogecuu. Cmeujenue Xumuiecko2o pagHoBecCuUsl.
Daxmopwl, erusAOWUe HA CKOPOCMb XUMUYECKOU Peakyuu U NoJI0NCEeHUe XUMUYECKO20
pasHogecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. CoCcTaBIeHUE YPABHEHUI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUI C UCIOJIB30BAHUEM METOa SJIEKTPOHHOro OanaHca.

Teopust 3JIEKTPOJIUTUUECKON NUCCOLMALMU. DIEKTPOJIUTUYECKAS IHCCOLIMAIUL.
DNEKTPOIUTHI U HEANEKTPOauThl. KaTnoHbl, aHuoHbl. Mexanusm ouccoyuayuu eewjecms
€ PA3IUYHBIMU 6UOAMU Xumuyeckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE
U CJIa0bI€ AJIEKTPOJIUTHI.

Peakuuu noHHOro 0oOMeEHa. YCJIOBHSI MPOTEKaHUsI peakUuidl HOHHOTO oOMeHa 0
KOHLA. [loJHBIE M COKpAIIEHHBIE MOHHBIE YPABHEHUA PEAKIUM. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJIEM B CBeTe MPEACTaBICHUNA 00 BJIECKTPOIUTHUYECKON
muccormanu. Cpena pactBopa. KadecTBeHHbIE peakIMM Ha KaTHOHBI W AHHOHBI:
XJIOpUa-, OpoOMHUI-, HOAUJI-, cyinbdar-, KapOoHAT-, cUIMKaT-, (ocdaT- aHUOHBI;
TUJPOKCU/I-UOHBI; KATUOHBI AMMOHMSI, MarHUs, KaJlblIUsl, alFOMUHUA, Kene3a (2+) u (3+),
Menu (2+), ITuHKa, MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMH KPUCTALUINYECKUX
peImETOK HEOPTraHUYECKUX BEIIECTB — METAJIOB U HEMeTaIoB (rpadura u ammasa),

11



CIIOXKHBIX BEIIECTB (XJopuaa HATpuUs); MCCIEAOBAHUE 3aBHUCHUMOCTH CKOpPOCTHU
XUMHMUYECKON peakuuu OT BO3JCHCTBHS pPA3NIMUYHBIX (DAKTOPOB; HCCIIEIOBAHUE
JIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLEcca AUCCOUUALIMY KUACIOT, HIEJIOUed U
cojiei  (BO3MOXXHO  HCIOJB30BAHME  BHJIEOMATEPHANIOB); IMPOBEJECHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX IPU3HAKU IMPOTEKaHMUsI peakuuil MOHHOro oOMeHa (oOpa3oBaHME
ocajJiKka, BBIIEJICHHUE Ira3a, 00Opa30BaHMUE BObI); OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKUMid  (FOpEeHue, peakUuuu PpasloKeHHUs,
COEJIMHEHHUS); PACIO3HABAHUE HEOPTaHWYECKHUX BELIECTB C IOMOIIBK) KayeCTBEHHBIX
peaklMii Ha NOHBI;, PEIICHUE SKCIEPUMEHTAIIBHBIX 3aad.

Hemertansbl u X coeTUHEHUS

OOmiast  xapakrepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIE CTeTIeHU OKucaeHns. CTpoeHne 1 PU3ndecKue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha PUMEPE XJI0pa (B3aUMOAECHCTBUE C METAJUIAMH,
HEMETAJUIAMH — BOJOPOAOM M KHUCJIOpPOAOM, wenoyamu). Xiopoogopord. ComnsHas
KHCIIOTa, XUMHUYECKHUE CBOWCTBa, noyyeHue, TpPUMEHEHUE. [leiicmgue Xxaopa u
X710p08000pPO0a HA OpeaHusMm yenogeka. BaxxHeWme XJIOpUAbl U UX HAXOXKICHUE B
PUPOJE.

OOmas xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHUS
aTOMOB KHMCJIOPOJIa ¥ Cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

Crtpoenue u (u3MUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpBbI.
AmnoTponHble MOAU(UKALMKA KHUCIOpOJa M Cepbl. XUMHYECKHE CBOMCTBA CEpbI
(B3aMMOJEUCTBUE C Hememallamu — BOJOPOJAOM U KHUCJIOPOJIOM, MeETajUlaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U ceprou kuciomamu). CepoBOJIOPOJ: CTPOECHHE,
dusznueckne U XUMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOICTBA).
Oxcupl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KHCIOTa: (HU3HUECKUE
U XuMu4yeckue cBoicTBa (oOmme u crnenududeckue). Coau CEepHOW KHUCIOTHI,
KaueCTBEHHAas peakius Ha cynbdar-uoH. CepHUcTas KuUcioTa. Xumuueckue peaxyuu,
nexcawjue 8 OCHOB€ NPOMBIULIEHHO20 CHOCOOA NOJYYEHUs CEPHOU  KUCIOMBbI.
Haxoxnenue cepbl u €€ coequHeHnit B npupoze. IIpuMenenue cepel U €€ COeAMHEHUM B
ObITYy U B TPOMBIIUICHHOCTU. Xumuueckoe 3azpsA3HeHue OKpydcarowel cpeovl
COEOUHEHUAMU Ccepbl (KUCTOMHbBIE Q0HCOU, 3A2PA3HEHUEe 8030YXA U 8000EMO8), CNOCOOb
€20 npedomepaujeHus..

OO1as xapakTepucTuka 3eMeHToB VA-rpyribl. OcOOEHHOCTH CTPOSHHS aTOMOB
azota u Gocdopa, XxapakTepHbIC CTEIIEHNU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B TpUpoae, (U3MUECKHME M XHMHUYECKHE CBOMCTBa
(B3aUMOJEUCTBUE C METAJUIaMU M HEMeTalUlaMUu - KHUCJIOPOJOM M BOJOPOIOM).
KpyroBopor a3zora B mnpupome. AMMuak: (uU3MUECKHMEe U XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOAHOIO PacTBOpa), noayuenue u npumeHenue. Coim
aMMOHHUS: COCTaB, GU3NYECKUE U XUMUYECKUE CBOMCTBA (pa3oxKeHHe, B3aUMOJICHCTBHUE
CO IenoYyaMu), npuMeHeHue. KadecTBeHHasi peakiuss HA HWOHBI aMMOHMS. A30THas
KUCIoTa, €€ (¢U3MYECKHMe M XHMHYECKHE CBOMCTBa (00mme u crneruduueckue),
nonyyenue. Hutpatel (paznoxxeHue). A3oTucTas kucioTa. Vcrnoap30BaHue HUTPATOB U
coJieil aMMOHHSI B KaueCTBE MUHEPAJIbHBIX YA0OpeHuu. Xumuueckoe 3acpsaznenue
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OKpYyHcaowelt cpeovl COeOUHEHUIMU a30ma (KUCTOMHble 00H#COU, 3azps3HeHUe 8030yXda,
NOYBbL U BOOOEMOB).

dochop, artomponuvie moouguxayuu ocgopa, GuzMYECKUe U XUMUUYECKHUE
CBOWMCTBAa (B3aMMOJCHCTBHE C MeETAUIaMH, HEMETAIAMH, KOHYEHMPUPOBAHHBIMU
azomuou u ceprou kucromamu). Oxcun docdopa (V), oprodochopHas kuciora:
dusznueckue ¥ XUMHYECKUE CBOWCTBA, noayuenue. Illowamue o MuHepanbHvix
yoooperusx: Humpamsl u ocpamol. Ilonamue o xomniexcuvlx yoooperusx. OOmIIas
XapakTepucTuka 371eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB YTIepoja U
KpeMHUS. BaneHTHOCTh W XapakTepHbIE CTEIEHU OKHCIEHHS aTOMOB YIliepoja u
KpeMHHusl. PacnipocTpanenue yriaepoja B IpUPOJIe, XapaKTEPHbIC CTCTICHH OKHUCIICHUSI.

VYrnepon, amwioTponHsle Moaudukauuu (rpadur, anMmas), QU3MYECKHE U
XUMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB (B3aUMOJICHCTBIE C METAJIJIaMH, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancopoius. Kpyropopor
yraepoaa B mpupone. OKcuabl yriaepoga, ux (u3nueckne M XUMHUYECKHE CBOICTBA,
MoJlyueHWe ¥ TPUMEHEHHE, JCHCTBHE Ha OPraHW3M YelOBeKa. JKojocuuecKue
npobnemsl, céa3anHvle ¢ okcuoom yenepooa(lV); eunomesza enobanvHo2co nomenieHus
KAUMama, napHukogviil d¢)¢hexm. YTOollbHAsA KUCIOTAa M €€ CONU, UX (PU3NYECKUE U
XUMHUYECKHUE CBONCTBA, noyyeHue u npumererue. KauecTBeHHas peakiys Ha KapOOHAT-
noHbI. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMITMHE, MPOMBIIIIICHHOCTA U CEIbCKOM
XO351CTBE.

OOmue mpencraBieHusi 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHUS OPTaHMUYECKUX
COEMHEHH yriiepoja (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHON KUCIOTHI. MXx
cocmas u xumuyeckoe cmpoerue. Knaccugpuxayus opeanuueckux sewjecms. llonsarue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: XKHUPaAX, OCNKax, YrIeBOAaX — M UX POJH B KU3HU
qyenoBeka. MamepuanvHoe eOUHCMB0 OP2aHUYeCKUX U HeOP2AHUYEeCKUX COeOUHEHUI.

Kpemuuii, ero ¢usmueckne © XUMHUYECKHE CBOWCTBa (Ha MpuUMepe
B3aMMOJICICTBHS C METAIJIaMU M HEMETAIJIaMH ), nojayuenue u ipumenenue. CoeouHenus
KpemHusi 6 npupoode. Obwue npedcmasnenus o6 oxcude kpemuus(lV) u kpemnuesoi
kucnome. Cunuxkamsl, puzuyeckue u XumuiecKue ceoUCmaa, noiyienue u npumMeHenue 6
ObIMY, NPOMBIUIEHHOCU (8 MEOUYUHCKOU, IJIeKMPOHHOL, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvuvie mamepuanvl. Kepamuxa, CMeK10, yemeHm, OemoH,
arcenezobemon. Ilpobnemvl 6€30nacHO20 UCNONB308AHUSL CIPOUMETbHBIX MAMEPUANO8 8
NOBCEOHEBHOU HCUZHU.

XYWMHYECKHI OSKCIEPUMEHT: HW3y4YeHHEe OOpasloB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IIPOBEJEHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-WOHBI U
HaOIOZICHUE TIPU3HAKOB WX TNPOTEKAHMs; OMBITHI, OTpa)xkaromme (Qu3nyeckue wu
XMMHYECKAE CBONCTBA TaJOTEHOB M WX COCAMHEHUN (BO3MOXXHO HCIOJB30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJIEHHE ¢ oOpa3naMu  XJOpPUI0B  (TaJIOTE€HUIOB);
O3HAKOMIJIEHHE C oOpasmamMu cepbl U €€ COSAMHEHUSAMH (BO3MOXXKHO HCIOJIh30BaHUE
BUJICOMATEpHUAIOB); HAOIOJeHHE TMpolecca OOYIIIMBaHUA caxapa TMOj JAeWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI; U3YUCHHE XMMHYECKUX CBOMCTB pa30aBICHHOU
CEpHOI KHUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOW pEakIui Ha CyJiIb(haT-MOH M HaOII0IeHNe
pu3HaKa €€ MPOTeKaHUsI; O3HAKOMIICHHE ¢ (U3NYEeCKUMU CBOMCTBAMHU a3oTa, (ocdopa
U WX COCTMHECHUN (BO3MOKHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB), 00Opa3liaMH a30THBIX
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1 pochopHbIX y10OpeHUIl; MOJydeHHEe aMMHaKa U U3yUYE€HUE €ro CBOMCTB; MPOBEIECHUE
KaueCTBEHHBIX PEAKLIMHA HAa MOH aMMOHUS M (ocdaT-HOH M U3yYEHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aMMOJEHUCTBUE KOHLUEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEIBIO
(BO3MO>XHO HMCIOJIb30BAaHUE BHAECOMATEPUAIIOB); U3YYEHHE MOJENIEN KPUCTAUIMYECKHX
pelméroKk anMasa, rpadura; O3HaKOMJIEHHE C IPOLIECCOM aAcopOLUU PACTBOPEHHBIX
BCIIECTB AKTUBHPOBAaHHBIM YINIEM M YCTPOMCTBOM IIPOTHBOrasa; IOJy4YEHHUE
YIJIEKUCIIOTO Ta3a W HW3yYEHHE €ro CBOMCTB; IPOBEACHUE KAYECTBEHHBIX PEAKIMM Ha
KapOOHAT- ¥ CHUJIMKAT-UOHBI M M3yY€HHUE MPHU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHUE C
IPOAYKIMEN CWIMKATHOW MPOMBILUIEHHOCTH; PELIEHNE HKCIIEPUMEHTAIBHBIX 3a1a4 I10
TeMe «BakHelIe HEMETauIbl U UX COCAUHEHUS.

MeTaJJIbl M UX COETUHEHUS

OO6mras xapakTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH WX
noJjioxkenus B Ilepuomnueckon cucreMe xummuueckux snemeHToB [[. M. MenneneeBa u
cTpoeHus aToMoB. CTpoeHHE METaIoB. MeTajuinueckas CBsSI3b M METAJTNYecKas
KpPUCTAJIMYECKAsd pPEIETKA. OJICKTPOXUMHUYECKUN psii HANPSHKEHUA — METaJUIOB.
dusznueckue M XMMHUYECKHE CBONCTBAa METAUIOB (B3aMMOJCHCTBHUE C KHUCIOPOIOM,
BOJIOM, kucioramu). Obwue cnocobwl nonyyenuss memannos. llonamue o Koppozuu
Memannios, OCHOBHble CNOcooOvl 3auumsl ux om Kopposuu. Cniagvl (cmajib, 4yeyH,
0IOpaAIOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIUULEHHOCTU.

[Ilenounsie Metauibl: mnoJOkKeHUE B llepuoanMyeckor cHUCTEME XHUMHUUYECKUX
anemeHToB /1. 1. MenneneeBa; crpoerue atromoB. Haxoxaenue B nmpupoae. Gusznueckue
1 XMMHUYECKHE CBOMCTBA (Ha mpumepe HATpus U Kaiaus). OKCUIbI U TUAPOKCUIBI HATPUS
u kanusd. [[pyuMeHeHne menoYHbIX METALIOB U KX COCIMHEHMUI.

[[lenouyHO3eMeNBHBIE METAIUIBI MATHUM Y KaJIBLUAN: TTOJI0KEeHUE B [lepuoanueckon
cucteMe xuMuieckux 3ieMeHToB J[. . MenaeneeBa; CTpoeHHE UX aTOMOB; HaXO0X/JICHHUE
B npupose. Pusnueckue U XUMHYECKHME CBOWCTBA MarHus M Kalblus. BaxnHewnime
COCAMHEHUs Kalblusl (OKCUM, THAPOKCHUI, COJIH). JKécmkocmb 600bI U cnocobvl eé
YCMpPAaHeHusl.

AJIOMUHHN: TIOJIOKEHHE B llepmoandeckoy CUCTEME XUMHUYECKUX DJIEMEHTOB
J. W. Menneneesa; CTpoeHME aroMa; HaxoxJaeHWe B npupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMSI. AMQOTEpHBIE CBONCTBA OKCHIA U THIPOKCHIA
ATIOMHMHHUS.

Keneso: monoxenne B llepuoguuecko cucreMe XHUMHYECKUX JIIEMEHTOB
J. 1. MengeneeBa; CTpO€HHME aTOMa; HaXOXJIeHUE B mnpupoae. dusnueckue u
XUMHUYECKUE CBOMCTBA >KeJie3a (B3aMMOJICUCTBHE ¢ METallJIaMH, KUCJIOTAMUA U COJISIMU).
Oxcupsl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill): cocras, cBoiicTBa U noyuenue.

XUMUYECKUI IKCTIEPUMEHT: 03HAKOMJIEHUE C 00pa3llaMy METAJJIOB U CILJIABOB, UX
(GU3UYECKUMU CBOWCTBAMH; W3YYCHHE DPE3yJbTaTOB KOPPO3WH METAIIOB (BO3MOKHO
UCII0JIb30BaHUE BUIEOMATEPHAJIOB), 0OCOOCHHOCTEH B3aMMOICHUCTBUS OKCHAA KaIbIUs U
HATpHs ¢ BOJIOM (BO3MOXKHO MCTIOJIb30BAHUE BUCOMATEPUAIIORB); UCCIEI0BaHNE CBOMCTB
XKECTKOM BOJIBI; MpoIlecca TOPEHHUs Keje3a B KUCIOpoJie (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX PEAKIMii HA UOHBI (MarHus,
Kablus, amoMuHus, 1uaka, xenesa(ll) u xenesa(lll), mequ(1l)); Habmronenue u
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ONMCAHUE MPOIECCOB OKpallMBaHUA IUIAMEHW HWOHAMHU HATpHUs, Kadusid W KaJblus
(BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPUATIOB); HCCieAoBaHUE aM(OTEPHBIX CBONCTB
TUIPOKCHUAA ATIOMUHUS U THAPOKCHJIA LIMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33]a4 110
TeMme «Bakneinmuye MeTamibl 1 UX COCAMHEHUSY .

Xumusa u okpyycarowian cpeoa

Hosvie mamepuanvt u mexuonocuu. Bewecmsea u mamepuanvl 8 no8ceOHe8HOl
oHcuzHu  yenoseka. Xumus u 300posve. bezonacnoe ucnonvzoeanue eewecms u
Xumuyeckux peakyuti 6 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOB8bI IKONOSUUECKOU 2PAMOMHOCMU. Xumuyeckoe 3acps3HeHue
oKpyHcaroweli cpedwvl (npedenvHas oonycmumasn konyenmpayus sewecms — I1/[K). Ponb
XUMUU 8 PeUeHUU IKOTOSUYECKUX NPODIEM.

Ilpupoonvie ucmounuxu yene8o0opo0oos (yz2oib, HPUpOOHLIL 2a3, Hepmy),
NPOOYKMblL UX NepepabomKu, ux poib 8 Oblmy U NPOMBLULIEHHOCTIU.

Xumuueckuil dKCnepumMenm: uzyyeHue oopasyos mMamepuanos (Cmexio, Chidevl
Memasiios, NOIUMEPHbLE MAMEPUAITbL).

Me:xnpeaMeTHbIe CBA3H

Peanu3zamuss MEXNpEAMETHBIX CBA3€H TNpU H3YYCHHMH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSITHIA, TaK
W TIOHATHH, SBISIOMIUXCS CUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO6mre ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CHUHTE3, KilacCUPUKAIMs, TEePUOJUIHOCTh, HAOIIOJACHUE, HKCIEPUMEHT,
MOJICTTUPOBAHUE, W3MEPEHHE, MOJIeb, SBICHHE, MAPHUKOBBIA A(P(HEKT, TEXHOJIOTHS,
MaTepHuabl.

®dwusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, W30TOIIHI,
pPaIMOaKTUBHOCTh, MOJICKYJa, SJCKTPUUCCKHUA 3apsjl, POBOJAHUKH, MOITYIPOBOIHUKH,
TUDJICKTPUKH, (POTODTIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTH, KPUCTAUIMYECKAs pEMmIETKa, CIUIaBbl, (U3HUECKHE
BEIIMYUHBI, €IWHUIIBI W3MEPEHHs, KOCMHYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3IHI,
ConHie.

buonorus: ¢dortocunTe3, npixanue, Ouocdepa, HIKOCUCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIBI, TMOJE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

IIpumepHbIe TEMbI MPAKTHYECKUX PAdOT:

1. JlabopaTopHoe oOopynoBaHME M TpHUEeMbl oOpamieHus ¢ HuM. llpaBuia
6e30macHoi paboThl B XUMUYECKOM T1a00paTOpUH.

2. OuncTKa 3arps3HEHHONM TOBApEHHOM COJIH.

3. IIpu3HaKy NpOTEKAHNUSI XUMAYECKUX PEAKIUH.

4. IlomyueHne KUCIOPOJA U U3yYEHUE €ro CBOMCTB.

5. IlomyyeHue Bogopoaa U U3y4EHUE €ro CBOMCTB.
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6. IIpuroroBieHre pacTBOPOB € OMPENEIEHHON MAacCOBOM J0JEH PaCTBOPEHHOIO
BELIECTBA.

7. PemeHne sKkclepuMEHTanbHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCTUHEHUN.

8. Peakuiuu HOHHOTO OOMEHA.

9. KauecTBeHHbIE peakliy Ha HOHBI B PACTBOPE.

10. ITomyyenne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

11. [Tomy4yeHue yrieKuciaoro ra3a i U3y4eHue ero CBOMCTB.

12. Pemenue skcnepuMeHTanbHbIX 331a4 1o Teme «Hemeramnsl [V — VII rpynn u
UX COCIUHEHUI.

13. Pemenue 3kCiepuMEHTANIBHBIX 3a7a4 110 TeMe «MeTauibl 1 UX COEUHEHUY.

[Ipy mnpoBeneHUH TMPaKTUYECKOW pabOThl KakAbIM €€ H3Tal BBIIOIHACTCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBojacTBoM. Ha mocke
00s13aTE€IbHO BBIBEUIMBAIOTCS IPAaBWJIAa TEXHUKH O€30IaCHOCTH, COOTBETCTBYIOLIHUE
JAaHHOMY BUJIY paloOThl, JaeTcs NpaBUJIbHAs 3aluch (OPMYJT M YKa3bIBae€TCs LEb
npoBeeHus padoTsl. [Ipyn HeoOX0aUMOCTH 1aeTCsl BU3YalbHBIN aJTOPUTM BBIIIOJIHEHUS
3ajaHusl. JTO CIIOCOOCTBYET OCO3HAHHMIO OOYYAIOIIUMUCS BBIMOJIHIEMBIX JCUCTBUU U
IIOJIy4€HHOT'O pe3yJIbTaTa.

KOHTpOJIbHO-I/BMepl/ITeJIbeIe MaTEepHAJIbI 110 XUMHUHA

Jlnst opraHu3anMd TPOBEPKH, y4eTa W KOHTPOJISI 3HAHWA OOYydYaIOIIUXCS T10
npeaMeTy MPeayCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITETIbHBIC PA0OTHI, 3a4ETHI,
MpakTHYeCKue padoThl, TecTUpoBaHue. OTHUM M3 METOIOB KOHTPOJS PE3yIbTaTOB
oOyuenus oOyuatomuxcs ¢ 3I[IP saBmsercs Meron MOIMBAPUATHBHOTO JKCIPECC-
TECTUPOBAHHUS C KOHCTPYHPYEMBIMH OTBeTamMH. Ero OTIMYUTENHHBIMH YEPTAMH
SBJISIIOTCSL ~ OTEPATUBHOCTb,  BBICOKAs  CTENEHb  WHAWBUAyadW3allMk  3HAHUH,
CpaBHUTEJIHHO MaJbIe 3aTPaThl BDEMEHH U TPYy/a Ha TIPOBEPKY OTBETOB OOYJAIOIINXCSI.

st o6ydarormmxcs ¢ 3I1P Bo3MoxkHO m3MeHeHHe (POpMYyIUPOBKH 3aJaHUN Ha
«TOIIArOBYIOY», QJaNTalMsl MPEIaraéMoro OOyJaroIeMycss TeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTrepuaja: WCIOJb30BaHUE YCTHBIX W MHUCHhMEHHBIX HHCTPYKIIHA,
YIPOIIEHUE IIUHHBIX CIOXKHBIX (OPMYITUPOBOK MHCTPYKIUH, peIIeHHUEe ¢ OMOpOoW Ha
aNropuT™M, 00pasell, UCIOJIb30BAaHUE CIIPABOYHON MH(MOPMAIIHH.

KonTposabHbie padoThl M0 TEMaM

B paboueit nporpaMmme npeaycMOTPEeHO 9 KOHTPOJIbHBIX padoT:

Konwmponvnas paboma Ne 1. TlepBoHauajdbHbIE XUMUYECKUE TOHSTHS.
XUMHUYECKHUE JIEMEHThI. XUMHUYeCKue (POpMYITbl U YPAaBHCHHSI.

Konmponvnaa paboma Ne 2. Tlepuoauueckas cucTeMa XUMUYECKUX DJIEMEHTOB
J.1. Menneneera. CtpoeHue atoma.

Konmponvnasa paboma Ne 3. Xumudeckasi CBsI3b.

Konmponvnas paboma Ne 4. Kucnopon. Oxcunsl. ['operne. Bogopoa. Kucnotsr.
Conu.
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Konmponvnasa paboma Ne 5. O600111eHIE CBEICHUA 0 BAXKHEUIIIUX KJIaccax
HEOPraHUYECKUX COCIUHEHUM.

Koumponvnas paboma Ne 6. DnekTpoauTudeckas JUCCOIUAIS.

Kounmponvnas paboma Ne 7. HemeTaibl.

Koumponvnas paboma Ne 8. Metaibl.

Koumponvnas paboma Ne 9. Utorosast paboTa 3a Kypc HEOPraHUYECKOU XUMHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMMUsS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

B nenom pesynbratel ocBoenusi oOywarommmucs ¢ 3IIP yuebnoro mpemmera
«XuMus» TOJDKHBI COBMANaTh C pe3yjbTaTaMu pabodeil mporpaMMbl OCHOBHOTO
ob1iero oopazoBanusi. Hanbonee 3HaunMbIMU SIBJISFOTCS:

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBALMS K O0OYUSHHIO U LIeJICHANPABICHHON MO3HABATEILHOM JEATENbHOCTH;

YCTAHOBKA Ha OCMBICIIEHUE JTUYHOTO OMbITA, HAOIIOJEHUN 32 XUMUYECKUMHU
IKCIIEPUMEHTAMU;

OpUEHTallUs Ha TPaBWIA WHIUBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS IPU B3aUMOACHCTBUU C XUMUUYECKUMU BEIIECTBAMHU U COSIUHEHUSIMU;

MpaKTHYECKOe H3ydyeHUe npodeccuil U Tpyaa pa3IuyHOTO pojia, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHs] H3Yy4aeMOro NPEeIMETHOrO 3HaHus (Hampumep, JabopaHT
XHMHYECKOTO aHAJIN3a);

yBa)KEHHE K TPYAY U pe3yJibTaTaM TPYIOBOl e TEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY IIOCTPOCHUIO JaJbHEHIIEH WHAUBUYAJIbHON
TpaeKTOpUM OO0pa30BaHHUA Ha OCHOBE OpPUEHTUPOBKM B MHpe Tmpodeccuit u
PO ECCUOHATIBHBIX MPEANOYTEHUH, YBaKUTEILHOTO OTHOIICHUS K TPYAY;

OCO3HaHUE CBOETO MOBEJICHUS C TOUKU 3PEHUS OMAaCHOCTH WJIM 0€301acHOCTHU IS
ce0s WK JJ11 OKPY KAIOIIHX;

OCHOBBI 3KOJIOTHUECKOW KYJBTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, MPHOOPETEHUE OIbITAa IKOJIOTUYECKH OPUEHTHUPOBAHHON
PAKTHYECKOH IEATEIbHOCTH B )KU3HEHHBIX CUTYaIIUX;

OCO3HaHWE TOCJEJICTBUA M HENPUSATHE BPEAHBIX MPHUBBIYEK (yHOTpeOJIeHUs
aJIKOTOJIs, HAapKOTUKOB, KypeHUs) U HUHBIX GopM Bpena sl (U3HYECKOTO H
MICUXUYECKOTO 3JJ0POBBS;

NPUHATHE PEIICHUH B )KU3HEHHON CUTYyallid Ha OCHOBE MEPEHOCa MOJIYUYECHHBIX B
X0J1e OOy4eHHMsI 3HAHUHM B aKTyaJIbHYIO CUTYaIMI0, BOCIIONHATH 1eUIUT HHPOpMaALIUK;

TOTOBHOCTb OTOMPATh U MCIOJB30BATh HYKHYI0 HH(POPMAIUIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYaIIUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

Osnaoenue ynugsepcaibHbIMU YUeOHBIMU NO3HABAM E/IbHLIMU OCUC BUAMU:

BBISIBIISITh IPUYUHBI M CIIEACTBUS IPOCTHIX XUMUYECKUX SBIICHUM;

OCYILIECTBIISTh CpaBHEHHUE, KJIACCU(PUKAIINIO XUMUIECKUX BEIIECTB IO 3aJJaHHBIM
OCHOBAHUSM M KPUTEPHUSM JIJI YKa3aHHBIX JIOTHYECKHUX OTepaIuii;

CTPOUTH JIOTUYECKOE CYKICHUE MOCIIE MPEIBAPUTEIHLHOTO aHATIN3a, BKIIFOUAIOIIEE
YCTaHOBJICHUE MPUYUHHO-CIIEJICTBEHHBIX CBSI3EH;

BBISBJSITH  JIeOUIUTHI WH(POpMAIIMKU, JaHHBIX, HEOOXOIUMBIX [IJI PEIICHHS
MMOCTaBJICHHOM 3aJ1a4H;
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npeo0pa3oBeIBaTh MH(YOPMAITHMIO W3 OJHOTO BUAA B APYrod (TaONHIy B TEKCT U
mp.);

co3/aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJICIIA U CXEMBI
JUTSL pelieHus] Y4eOHbIX U MTO3HABATENIbHBIX 33/1a4 C TOMOIUIBIO NEJarora;

C MOMOIIBIO MeAarora MPOBOJAUTh XUMUYECKUH OIBIT, HECIOXKHBIN 3KCIIEPUMEHT,
JUTSl YCTAHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHHUS, IPUUUHHO-CIICICTBEHHBIX CBSI3EH
1 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0i;

C TIOMONIBIO TIeJlarora WJIM CaMOCTOSITENbHO (opMynupoBaTh 000OIICHHUS U
BBIBOJIBI IO PE3YJIbTaTaM MPOBEIECHHOTO HAOIIOACHMS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHUX TPOLECCOB M  HX
MOCJIEACTBUS,

UCKaTh WIM OTOMpaTh WH(OpPMAIMIO WM JaHHBIE W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanibHbIMu YUeOHbIMU KOMMYHUKAMUBHBIMU 0CIICI EUAMUL:

OpraHU30BbIBaTh YU4eOHOE B3aUMOJICHCTBUE B TpyIIie (ONMpeaessiTh OOIIUe eI,
pacrpenensiTh poJiv, JOrOBApUBATHCA IPYT C APYTOM U T. 11.).

C MOMOILBIO MEAAarora WiM CaMOCTOSITEIBHO COCTABIIATh YCTHBIE U NMUCHMEHHBIE
TEKCThl C HWCIOJb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUAJOB ISl BBICTYIUIEHUS TEPEN
ayJIUTOpPUEN;

OpTaHU30BHIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO JCSATEIHHOCTH C
YUUTENIEM U CBEPCTHUKaMU; paboTaTh WHAMBUIYAJILHO M B TPYIINIE: HAXOAWTH 00IIee
peuieHne W paspenarb KOHQIMKTHI HAa OCHOBE COIVIACOBAHUS TMO3UIMK U ydera
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U PA3JENsITh
OTBETCTBEHHOCTH U MPOSABJIATH TOTOBHOCTH K MPEIOCTABICHUIO OTUETA IEPE]] TPYIIION.

Osnadenue ynugepcanbHoIMu y4eOHbIMU PECYIAMUSHBIMU OCUC BUAMU:

oOHapyxuBaTh U (OPMYIHpPOBaTh Yy4yeOHYIO MpoOJIEeMy, OINPENeNATh IIeJb
y4eOHOU eI TeIbHOCTH;

BJIQJICTh OCHOBAMHU CaMOKOHTPOJSI, CaMOOIIEHKH, NPUHSATUS PEIICHUH U
OCYIIIECTBJICHHUS OCO3HAHHOTO BBIOOpA B yUe€OHOM M MMO3HABATEIILHOM JICSITEIIBHOCTH;

COOTHOCHUTh CBOU JIEWCTBUS C IUIAHUPYEMBIMHU PE3YJIbTAaTaMH, OCYILIECTBIISITh
KOHTPOJIb CBOEH [EATEIIBHOCTH B IIPOLIECCE JIOCTUIKEHHS pe3yJIbTara, ONPENEIATh
criocoObl IEUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATH
CBOH JICICTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallUE;

JlaBaTh aJICKBAaTHYIO OIEHKY CHUTyalldud W MpeajaraTh IUIAH €€ W3MEHEHUS;

PEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPU PEIICHUH YUEOHOU
3a/1a4y;

MOHUMATh TMPUYHMHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMbIN pe3yibTar
JIEATEIIbHOCTH, OMPEAEATh IMO3UTUBHBIE W3MEHEHUSI W HalpaBJeHUs, TpeOyronme
TanbHeHIe padoThI;

OCO3HAHHO OTHOCHUTKCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOEHUIO 00S3aTENBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JIaHHOM paboueil mporpaMMoil, BBIAEISIOT: HAy4YHbIC 3HAHUA,
YMEHHSI ¥ CIOCOObI ACUCTBUM, cEUPUUEcKHe I y4eOHOro mnpeamera « XUMHUsD,
BUJIbl JIEATEIBHOCTH 110 ITOJIYYEHHIO HOBOT'O 3HAHHWs, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYallUsX:

® NIPCICTABIICHHE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUN IIPUPOJBI,

NOHMMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak 00JIacTu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIeH KyJIbTypbl U MPAKTHUECKOMN

JESITEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI'0 O0IIECTBa; IOHUMAaHUE MECTa

XUMUU CPEIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMM MTOHATUITHOTO arapaTa i CMMBOJIMYECKOTO A3bIKa XUMHH JUISI

COCTaBICHMUsSI (POPMYJ HEOPraHMYECKHX BEIIECTB, YPABHEHUH XMMHUYECKUX

peakumii (C OmMOpoN Ha aNTOpPUTM YYEOHBIX JEHCTBUIA); BJIAJCHHE OCHOBAMH

xumudeckoil HomeHKnatypsl (IUPAC u TpuBHanbHO) U yMEHHUE HCIIOIB30BAThH €€

JUI pelieHus] y4eOHO-IIO3HABATENbHBIX 337ad C TMOMOIIBI0 YUYHUTENS; YMEHUE

UCIIOJIb30BaTh MOJENU MJi1 OOBSICHEHUS CTPOEHUS aTOMOB M MOJEKYJ IIO

ITOPUTMY C OIIOPOM Ha ONPEICIICHHUS;

® IIPE/ICTABIICHHE O CUCTEME XMMUYECKUX 3HAHWM M YMEHHE C IIOMOIIBIO YUUTEI

IPUMEHATh CUCTEMY XHMMMYECKUX 3HAHWM JUIsl YCTAHOBJICHHS B3aUMOCBA3EU

MEXAY M3YYEHHBIM MATEpPHAIIOM W IpPHU MOJYYEHHH HOBBIX 3HAHUW, & TAKXKE B

MPOLIECCE BBIMOMHEHMUsI Y4YEOHBIX 3aJaHuil U Mpu padoTe C HUCTOYHHKAMU

XUMHUYECKON HHPOpMALIH, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMHUYECKHE IOHATHSA: XUMHYECKUH DJJIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IIPOCTOE M CII0XKHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOIHAs CMECh,
OTHOCUTEJIbHBIE ATOMHAs M MOJEKYJSIPHAsE MAacChl, KOJMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJSIPHBIA O00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpemHss),
XUMUYECKasl pEaKUus, pEeaKUUH COCAVHEHMS, PEaKUUHd PpPA3JI0KEHUsS, PpPEaKIHH
3aMELIEHMs, peakliMi OOMeHa, TEIIOBOU 3((PEKT peakuu, 3K30- U IHAOTEPMUUECKUE
peakuyu, pacTBOp, MaccoBas AOJSA XMMHUYECKOTO 3JIEMEHTa B COCAUHEHUH, MaccoBas
JI0JI ¥ IPOLIEHTHAsI KOHIIEHTPALIMsI BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUI
ClIOll aToMa, aToMHas OpOHTalb, paguyC aTOMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPULIATEIBHOCTD, MOJSIPHAS M HEMOJSIPHAs KOBAJICHTHAA
CBSI3b, MOHHAs CBfA3b, METAJJIMYECKas CBs3b, KpUCTaUIMYECKas pelierka (aToMHas,
MOHHAsA, MeTajuIM4yecKasi, MOJIEKYJIIpHas), WOH, KaTUOH, AHWOH, JJIEKTPOJIUT U HeE
AIIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOIMALMsI, pEeakUWd HOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKUCIUTENb W  BOCCTAaHOBUTEIND,
OKHCJIEHHE M BOCCTAHOBJICHME, DJIEKTPOJIHM3, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE pPEAKIHMH, CKOPOCTh XMUMHUYECKON pPEaKIHUH, KaTaau3aTrop, HpeleiabHO
nonyctumast konuentpauus (I1IJ1K), koppo3us metanios, CriiaBsl;

OCHOBOIIOJIATalOIINE 3aKOHbI XMMUU: 3aKOH COXpaHEHUs Macchl, llepuonnyecknii
3akoH /[. 1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaApo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpUs 3JIEKTPOIUTHUECKOM
JUCCOLIMALINM, A TAKXXE MPEJCTaBICHUS O HAYYHBIX METOJAX IO3HAHUS, B TOM YHUCIE
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AKCIIEPUMEHTAIFHBIX U TEOPETUYECKUX METOJaX HCCIEAOBAHMS BEIIECTB U WM3YUYCHUS
XUMUYECKUX PEaKIIii;

® TIPE/ICTABIICHUE O MEPUOIUUECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX JIEMEHTOB
(pamuyc atoMma, AJIEKTPOOTPUIIATEILHOCTH), MPOCTHIX M CIIOXKHBIX BEIIECTB OT
M0JIOXKEeHHU s 37IeMeHTOB B [lepuoanueckoii cucteMe (B MajbIX MEPUOAAX U IIaBHBIX
NOATPYIIAX) U DJJIEKTPOHHOTO CTPOCHHS aToMa; YMEHHUE OOBSACHATH CBA3b
noyiokeHus:  siemeHta B llepuoguyeckoit  cucreMe € YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB U 3apsif
a1pa, OOIIee YHCIO AJIEKTPOHOB), PpaclpeiesieHUEM  3JIEKTPOHOB IO
SHEPreTUYECKUM YpPOBHSAM aTOMOB MEPBBIX TPEX IMEPUOJIOB, KAIHS U KaJbIUS;
KJacCu(UIMPOBATh XUMUYECKHE DIIEMEHTbl C ONOpOM Ha OmNpeleleHUs
(bU3UYECKOro CMbIC/Ia IU(PPOBBIX JAHHBIX MEPUOTUUECKON TaOTHUIIBI;

® yMEHHE KIACCU(PUIMPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEILIECTBA U
XUMUYECKHE PEAKIUUA C OMOPON Ha CXEMBI; OTPEEsATh BaJICHTHOCTh M CTENICHb
OKHCJICHUS XUMHUYECKHX DJJIEMEHTOB, BHJ XWUMHUYECKOW CBS3M U THUI
KPUCTAJUTMYECKOW CTPYKTYpPHl B COCAMHECHUSX, 3apsij MOHA, XapaKTep Cpeabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM ), OKHCIUTEIh U BOCCTAHOBUTEIh
10 AJITOPUTMY YUEOHBIX ICUCTBUI;

® YMEHHME XapakTEepH30BaTh C OMNOpPOM Ha cxeMy (U3UYECKUEe U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPO, Ipadut, anmasz, KpeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPU, KAIUN, MATHUH, KaJIbIUH, aTFOMUHUI, Kee30)
U CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOpOB (BOJa, aMMHAK,
XJIOPOBOJOPOA, CEPOBOAOPO, OKCHIBI U TUAPOKCHUIBI MeTaiuioB | - 1A rpymnm,
amomunus, meau (II), nuaka, xeneza (II u III), oxcuner yruepoma (II u IV),
kpemuus (IV), azora u pocdopa (III u V), cepsr (IV u VI), cepuucras, cepnas,
a30TuCTas, azoTHas, (GocdopHas, yrompHas, KpeMHHUEBAsT KUCIOTAa M UX COJIN);
OMKCHIBATH C OMOPOM Ha TUTAH W KIIFOUEBHIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTEpU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS
1ocJie MPEe/IBAPUTEIBHOTO aHajdu3a MOoJl PYKOBOJICTBOM I€/larora, MpUMEHEHHe
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXHOCTb MPOTEKAHUSI XUMHUUYECKHUX
MPEBPAIICHUN B PA3JIMYHBIX YCJIOBHSX, BIUSHUAE BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOILYIO PUPOTHYIO CPEAY;

® yYMEHHE COCTaBJIATh MO 00pa3lly, CXeMe, alrOpUTMy Yy4eOHBIX JEeUCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPABHEHHS PEaKiuid (B TOM YHCIIEC PEaKIMil MOHHOTO
oOMEeHa U OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil), HIUTFOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB / TPYMI HEOPTaHUYECKHUX BEIECTB, a
TaK)Ke MOATBEPKIAIOUIUX T€HETUYECKYIO B3aMMOCBSI3b MKy HUMH;

® YMEHHE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa B COEIWHEHUH, MACCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BEM ra3oB ¢
omopoil Ha oO0mMe (GOpMyIbl; YMEHHE MPOBOJIUTH PACYEThl IO YpPaBHCHUSIM
XUMUYECKUX pEeaKIMi M HaXOJUTh KOJIMYECTBO BEUIECTBA, O0BEM M Maccy
pEareHToB WJIM MPOAYKTOB PEeaklUu C ONMOpod Ha oOpaszell, alfOPUTM y4EOHBIX
JICCTBUM;
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® BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MMO3HaHUs (HaOI0IeHIe, H3MEPEHNE,

AKCIIEPUMEHT, MOJICIIMPOBAHNE) MPU U3YUCHUH BEUIECTB U XUMUYCCKUX SBICHUMA

C OMOPOY Ha aNTOPUTM Y4eOHBIX IEUCTBUI; YMEHHE CPOPMYIUPOBATH MPOOIEMY

U IIPEIIOKHUTH ITyTH €€ PEIICHUS C MOMOIIBIO MeJarora; 3HaHue OCHOB 0e30MacHon

paboThl C XUMUYECKUMH BEIIECTBAMH, XUMUYECKON TMOCYA0NM U J1abOpaTOpHBIM

000pyI0BaHUEM;
® HAJIMYME MPAKTHYCCKUX HABBIKOB TUTAHUPOBAHUS U OCYIICCTBIICHHS CIICIYIOITUX

XUMHUYECKHUX IKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUHUTENsI C 0OCYKICHUEM TUTaHa

paboThI UJIK COCTABIICHUEM TAOJIMIIBI:

U3y4YCHHUE U onucaHue GU3NIEeCKIUX CBOWCTB BEIIECTB;

O3HaKOMJICHHE C (PU3MYECKUMH U XUMUYCCKUMHU SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKH MPOTEKAHUS XUMUIECKUX PEAKITUH;

M3y4eHHE CIIOCOO0B pa3/ieNICHHs CMeCeH;

MOJTy4YeHUE KUCIOPOa U U3YUYEHUE €r0 CBOWCTB;

MOJTy4YeHHUe BOJIOPO/Ia M H3yUEHHUE €TO CBOMCTB;

MOJTy4eHHUE YTIIEKUCIIOTO ra3a U U3yUYeHUE ero0 CBOMCTB;

MOJyYeHUE aMMHaKa U U3yYeHHE €r0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MacCOBOM JT0JIel paCTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE ¥ ONHCAaHUE CBOWCTB HEOPTAHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NPUMEHEHNE WHAMKATOPOB (JTakMyca, MeTHiIopaHxka u QeHondranenHa) ais
oTpeieNIeHNs XapaKTepa Cpeibl B PACTBOPAX KUCIIOT U IIEIOYCH;

U3yYCHHUE B3aUMOJCUCTBHUS KHCIOT C METaUlaMH, OKCHIaMH METaJlIOB,
PacTBOPUMBIMU ¥ HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH,

MOJIy9CHUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJJHOTO METalia [PYTHM U3 PacTBOpa COJIH;

ucciaenoBanne aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHMS U IIMHKA,;

pEeIIeHHEe  DKCICPUMEHTAIbHBIX 3agad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTUHEHUI;

pelIeHre  OKCIEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOJIMTHYECCKAs
JTUCCOTIHATIHS,;

pEIIeHrEe SKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeilmme HeMeTalibl U uX
COCITMHCHHUS;

peIIeHre dKCIePUMEHTABHBIX 3a/1a4d 10 TeMe «BakHeimme MeTamibl u ux
COCIIMHCHUSI;

XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKHA MPOTEKAHUS PEaKIIHid
MOHHOTO OOMEHA;

Ka4eCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIONIME B BOJHBIX pPacTBOpax HOHBI:
XJIOpUA-, OpOMHUI-, HOIUI-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHHBI,
THJIPOKCHUJI-MOHBI, KAaTUOHBI aMMOHHS, MarHus, KaJbllds, allOMUHUsA, kene3a (2+) u
xkenesa (3+), meau (2-+), ITMHKa,;

YMEHHE TPEACTABIATh PE3yAbTaThl dSKCIEpUMEHTa B (OpPME BBIBOJOB,
JT0Ka3aTeNIbCTB, TPa(PUKOB M TAOHUI] ¥ BBISBIIATH SMITMPUICCKUE 3aKOHOMEPHOCTH;
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® BJaJICHHE MpPaBHJIaMU 0€30MaCHOr0 OOpalleHusl ¢ BEIECTBAMU, HUCIIOIb3YEeMbIMU
B MOBCEJHEBHOM >KM3HU, a TAKXKE MPaBUJIAMU TMOBEACHUS B LEISIX COEpEeKEeHUs
310pOBbSl M OKPY’KAIOIIEH MPUPOJHON Cpepl; MOHMMaHWE Bpeaa (OMacHOCTH)
BO3/ICICTBHS HA UBBIE OPTraHU3MbI OIPECICHHBIX BEUIECTB, & TAKXKE CIIOCOOOB
YMEHBIIEHUS W MPEJAOTBPAlIEHUS HMX BPEIHOIO BO3JCHCTBUSA; ITOHUMaHUE
3HAYEHUS )KUPOB, OETIKOB, YIJIEBOIOB ISl OPraHW3Ma YeJIOBEKa;

® BJIAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeEHHUE
IpaBUJIBLHO MCMOJB30BATh M3yYEHHBIE BELIECTBA W Marepuaybl (B TOM YHCIIE,
MUHEpalbHble YyIOOpEHUs, METalbl U CIUIaBbl, MPOAYKTHI IMepepadOTKU
MPUPOIHBIX UICTOYHUKOB YTIEBOIOPOAOB (YTJIsl, IPUPOIHOTO Tra3a, HeTH) B OBITY,
CEIbCKOM  XO35MCTBE, HA MPOU3BOJACTBE; YMEHHE NPUBOAUTH IPHUMEPHI
MPaBUJIBHOTO UCITOIb30BAHUS U3YUYEHHBIX BEUIECTB U MAaTEPHUAJIOB;

® YMEHHME YCTAaHABIMBATH CBSI3M MEXAY PEATbHO HAOIIOJaEMBIMU XHMHYECKUMHU
SABJICHUSIMU U TIPOLIECCAMHU, MPOUCXOAUIMMU B MaKpO- U MUKPOMHPE, OOBSICHATh
OPUYUHBI MHOTOOOpPAa3usl BEIIECTB; YMEHUE MHTETPUPOBATH XUMHUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4€OHBIX MPEIMETOB C MOMONIBIO NEAarora;

e mpeiacTaBiieHHe O cdepax MNpodhecCUuOHANTbHON NESITeIbHOCTH, CBA3aHHBIX C
XUMHEN W COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMU HA JOCTHXKECHHSX
XUMUYECKON HAyKH; HaJM4Ue€ OIbITa padOThl C PpPA3IUYHBIMU HCTOYHUKAMH
uHbpOpMallMM 1O XUMUM  (HAYYHO-TIOMYJSIpHAs  JIMTEpaTypa, CIOBapH,
CIIPaBOYHUKH, MHTEPHET-PECYPCHI) C OMOPON Ha aNrOPUTM: YMEHUE OOBEKTHUBHO
OLICHUBATh MH(OPMAIMIO O BEIIECTBaX, WX MPEBPALICHUSX MU MPAKTHUYECKOM
MIPUMEHEHUU.

TpeGoBanus kK NMpeIMeTHBIM pPe3yJbTaTaM OCBOCHHS Y4eOHOro mnpeamera
«XuMHD», pacnpee/ieHHbIE 110 ro1aM 00y4eHHUs

Pesynbratel mo rogam (QOpMyIHMPYIOTCS MO MPUHLMILY J10OaBIEHUS HOBBIX
pEe3yNbTaTOB OT roja K TOAy, YK€ Ha3BaHHBIC B NPEIABIAYIIMX TOJax INO3ULMUHU, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3YJIBTATHI OYEPETHOIO ToJ1a
10 YMOJIYaHHIO BKIIFOUAIOT PE3YNIbTATHI IPEABIAYIIUX JIET).

8 KJIACC

pPacKphIBaTh CMBICJ OCHOBHBIX XUMHUCCKHX IOHSATHH: aToM, MOJICKYJIa,
XMUMUYCCKHIA 3JIEMEHT, TPOCTOE BEIECTBO, CIOXHOE BEIICCTBO, CMECh (OAHOPOIHAS U
HCOJHOPOJIHAsI), BaJCHTHOCTh, OTHOCHUTEJbHAs aTOMHAas M MOJICKYJsIpHAs Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0JIsl XMMHUYECKOTO 3JICMEHTa
B COCIWHCHUHW, MOJSIPHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
2NeKMPOOMPUYAMENbHOC, — CTeTIeHb  OKHCIEHHs,  XUMHYecKas  pEeaKIus,
KJIaccuUKAIUs PEaKlui: PEaKIUUd COCTUHCHHUS, PEAKIMU Pa3IoKCHUs, pPEaKIuu
3aMEIICHHsI, PEaKui OOMEHa, K30~ M SHIAOTCPMUUYECKUAC PEAKITUHN; Menio8ol 3¢hgexm
peakyuu, SAPO aToMa, JICKTPOHHBIN CJIOH aroma, aTOMHas OpOWTallb, pajuyc aroma,
XHUMUYECKasl CBsI3b, TOJSIPHAS W HETOJSIPHAsl KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, HOH,

* 31ech M fanee KypCHBOM 0003HAYAIOTCS MITAHAPYEMBIE IIPEIMETHBIC PE3YIbTATHI, KOTOPBIE MOTYT OBITH IIOTCHIHATBHO
nocTUTHYTHI oOydarormmMcest ¢ 3[1P, Ho He ABISIOTCS 003aTeTHHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Jisl BellecTBa (MPOLEHTHAs KOHIICHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. M. 1) u
MIPUMEHSTh 3TU NOHATHUS MIPU ONMCAHUM BEUIECTB U UX MTPEBPALICHUN;

UCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JUIsl COCTaBiieHUs (OpMyJN BEUIECTB,
MOJICKYJISIPHBIX YpaBHEHUN XUMHUECKHUX PEAKIIUA, FJIEKTPOHHOTO OaaHca;

OTIPEIEIATh BAJIGHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTMHEHUSIX; CTCTICHD
OKHUCJICHUS] DJIIEMEHTOB B OMHAPHBIX COEAMHEHHUSX C OMOPOW Ha ONpeleseHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, IPHUHAMIECKHOCTh BEIIECTB K OINPEACIEHHOMY KJACCy
coequHEHU 10 ¢dopmysiaM; BHUJ XUMHYECKONW CBSI3M (KOBaJICHTHass W HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh NPEACTABICHUE O CUCTEME XHMWYECKHMX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XMMHUYECKHX 3HAHUM, I YCTAHOBJIEHUS B3aUMOCBS3U
MEXAY U3yYEHHBIM MaTE€pUaioOM U MPU MOTYYEHUN HOBBIX 3HAHUM, a TaKXKe Mpu padoTte
C HCTOYHMKAMU XUMHUYECKOW wuHPopManuu. OpHUEHTHPOBATHCA B TMOHATUAX U
oTepupoBaTh MU Ha 0A30BOM ypPOBHE, TPUMEHSTH MPHU BBHITOJHCHUH YUCOHBIX 3aTaHHMA
U PEIICHUH PacUYETHBIX 33/a4 C OMOPOil HAa AJTOPUTM yYEOHBIX ACHCTBHUI M3yuEHHBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Maccel, Ilepuoanuecknuii 3axoH [[.M1. Menneneesa,
3aKOH NOCMOSHCMBA COCmaed, 3aKOH ABOraJpo; aTOMHO-MOJEKYJISpHAs TEOpPHs.
CooTtHocuTh 0003HAuUEHHUS, KOTOpble UMEIOTCs B Tabnuue «llepumonnueckas cucrema
xuMuueckux aneMeHToB J[. M. MennpeneeBa» € UYUCIOBBIMM XapaKTEPUCTHUKAMH
CTpPOEHHUS aTOMOB XHUMHYECKHUX DJEMEHTOB (COCTaB M 3apsia sapa, oOIee ducio
AJIEKTPOHOB U PACIIPEACIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh XUMHUYECKUE DJIEMEHThl; HEOPraHWYECKHUE BEIEeCTBa;
XUMHUYECKUE peakuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO
TerIoBOMY 3P (HEeKTy, IO U3MEHEHUIO CTENEHU OKHCICHUS XUMHUYECKUX DJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEUIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkAAs ONUCAHHUE MPUMEPAMH MOJIEKYJIIPHBIX yYpaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN C OTIOPOU HA CXEMBI;

MIPOrHO3UPOBATHh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOYKHOCTH NPOTEKAHUS XMMHYECKUX MPEBPALLCHUN B Pa3JIMYHBIX YCJIOBHUAX IOCIE
MPEABAPUTETHLHOTO OOCYKICHHUS C TIEaroroM;

BBIUHCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJII0O XMMHUYECKOTO AJIeMEeHTa Mo (OopMyse COSCIUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJWUTH PACUYETHI MO YPABHEHHI0 XUMHUYECKOW PEaKIUU C
OIOpPOM Ha aITOPUTM;

MPUMEHATh OCHOBHBIE OINEPALMA MBICIUTEIIBHON JIESITEIbHOCTH — aHalu3 U

CUHTC3, CpaBHCHHC, O606H_I€HI/I€,CI/ICTeMaTI/ISaHI/IH, KJ'IaCCI/I(bI/IKaHI/ISI, BBISIBJICHHUC
IMPUYINHHO-CJICACTBCHHBIX CBS3CH — I HN3Yy4YCHUSA CBOMCTB BECILECTB U XHMHYECKHUX
peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOJAbI IIO3HAHUA — H&6J’IIOI[CHI’I€, HN3MCEPCHUC,

MOJIETTUPOBAHUE, SIKCIIEPUMEHT (PeaibHblll U MbLCIeHHbILL) IO PYKOBOJICTBOM I1€/1arora,
CJIEJIOBATh MPaBUIIAM TOJIb30BAHUS XUMHUECKON TIOCYI0HN 1 TaOOpaTOpHBIM
o0opyoBaHuEM, a TaKKe MpaBuiiaM 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
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MHCTPYKIUSMU 110 BBINOJIHEHUIO J1a00PAaTOPHBIX XMMHUYECKHUX ONBITOB IO MOJIYYEHHIO U
COOMpPAaHHIO Ta3000pa3HbIX BEUIECTB (BOJOPOAA M KHCIOpPOJAA), IHPUTOTOBICHUIO
PacTBOPOB € ONPEAEIEHHON MACCOBOU I0JIEM PACTBOPEHHOIO BEUIECTBA; IIJIAHUPOBATh U
IIPOBOJIUTh XMUMHUYECKHE SKCIIEPUMEHTHI 110 PACHO3HABAHHUIO PACTBOPOB ILEJIOYEH U
KHUCJIOT C IOMOUIBI0 HHIMKATOPOB (JJIAKMyC, (peHOn(TallenH, METWIOpaHXk M 1p.),
MNOJATBEPKJIAIOIINX KAYECTBEHHBI COCTaB HEOPTaHWYECKUX BEIIECTB (Kaue€CTBEHHBIC
pEeaklMK Ha HOHBI) NIOJI PYKOBOJICTBOM I€Jarora.

9 KJIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHH: XUMHUYECKHH DSJIEMEHT,
aToM, MOJIEKyJia, WOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHUCJICHHS, XMMHUYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogol 3¢hgexm peakyuu,MOIb, MOJSPHBIN 00BEM, pacTBOD;
AIEKTPOIUTHI, HEJIEKTPOJIUTHI, IJICKTPOJIUTHYECKAS TUCCOIMAINS, PEAKIMU WOHHOTO
oOMeHa, KaTalnu3aTop, Xumuueckoe pagHosecue, oopamumbvie u Heoopamumvle peaKyuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEH, OKUCIICHUE
U BOCCTAHOBIIEHHE, aJIOTponusi, am(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHA,
MOHHAs, METAJUIMYecKas), KpUCTAIIMYECKas PelIETKa, Koppo3us Memaiios, CNnidevl;
CKOpOCMb  Xumudeckou peaxkyuu, TpeaenbHo nponyctumas kouueHTpamus (I1K)
BELIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUNA (cM. m. 1) u
OPUMEHSTH ATH MOHSATHUSA [IPU ONMCAHUM BEIIECTB U UX NIPEBPALLICHUN;

WCIIOJI30BATh 3HAKU M CHMBOJIBI JIJIsl (DUKCAITUU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBjieHHs] (POPMYJI BEIIECTB U YPABHEHHM XMMUYECKHX PEaKUW, 3alUCU JaHHBIX
ycnoBuii 3aj1a4. Mcnonb3oBath 0003HaueHus1, umeroiuecs B [lepuoanueckoii cucreme u
TaOJMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIE JIJIsl BBIMOJIHEHUS 3aJaHUM.

OTIPEJICIIATh BAJICHTHOCTh M CTEMIEHb OKUCJICHHUS XUMHUYECKHX JJIECMEHTOB B
COCIMHECHUSIX PA3JMYHOTO COCTaBa; MPUHAMICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY CO€IMHEHUH C OMIOPOM Ha OIpeeNICHHUs, B TOM YHUCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBSI3W (KOBaJCHTHAs, WOHHAs, METAJUIMYecKasi) B HEOPTaHWYECKUX
COCIMHEHHUSIX; 3apsA]l MOHA MO XUMHUYECKOH (opMylie; XapakTep CpeAbl B BOJHBIX
pacTBopax KHCIOT U INEJIOYEH, mun Kpucmaiiuieckou peuémky KOHKPemHo2o
sewjecmea;

packpeiBaTh  cmbicn  [lepmogmueckoro 3akona .M. Mengeneesa wu
J€MOHCTPUPOBAThH €r0 MOHUMAHHE: ONUCHIBAMb U XAPAKMepUu306ams TaOIUIHYI0 Gopmy
[lepnonnueckoil CUCTEMBI XMMHUYECKHUX DSJIEMEHTOB: pa3linyaTh IOHATHUS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manble u OoJblive
NEPUOABL; COOMHOCUMb 0003HAUYECHHU S, KOTOPhIE UMEIOTCA B MEPUOJUYECKON TalHIIe, C
YUCJIOBBIMU XapAaKTEPUCTHUKAMHU CTPOCHUS aTOMOB XUMHUYECKHUX JJIEMEHTOB (COCTaB W
3apsf sapa, 00IIee YUCIO0 SJIEKTPOHOB M PACIpeIeNICHUe WX TI0 JICKTPOHHBIM CIIOSIM);
00bsCHAMb O0LIUE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
WX COCIMHEHUI B Tpejiesiax MajblX NEPUO0B U IIIaBHBIX MOATPYII C YUETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIIEMEHTBI, HEOPTaHWYECKHE BEIECTBA;
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XUMUYECKUE peakiuu (10 YUCIYy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO
TerIoBoMy 3G (DEKTy, 10 U3MEHEHHUIO CTENCHEH OKUCICHUS XMMHYECKUX DJIEMEHTOB) C
OIIOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIUE U CIEU(PUUECKUEC XUMUIECKHE CBONCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOATBEPKAASl ONKMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMI C OIIOPOX HA CXEMBI;

COCTaBJISITb YPAaBHEHUS DSJICKTPOJIMTHYECKON IHCCOLMALIMU KHCIIOT, IIEJIOYENd U
COJICH; TIOJIHBIE M COKpalIEHHBIC YpaBHEHHUS peaKIuidi MOHHOIO0 OOMEHa; ypaBHEHUS
peaKkuui, TOATBEPKAAIOIIUX CYHIECTBOBAHUE TEHETUYECKON CBSI3M MEXKY BELIECTBAMU
pPa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTD OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakui
TIOCPEJICTBOM COCTABIJICHHUSI DJISKTPOHHOTO OajaHca 3TUX PEaKITHil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOXHOCTH TPOTECKAHHUS XMMHUYECKHMX TMPEBPAIICHUN TIOCIE MPEABAPUTEIHHOTO
00CYXJIEHHUs C TIearorom;

BBIUHCIISITh OTHOCUTEIIBHYI) MOJIEKYJIIPHYIO M MOJISIPDHYXO MAcCChl BEIIECTB;
MacCCOBYIO JOJIF0 XUMHUYECKOTO 3JIeMEHTa Mo (OpMyse COSAUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACYETHI MO YPABHEHUIO XMMUYECKOW PEAKIUHU C
OIIOPOM Ha aJITOPUTM;

CJeoBaTh IMpaBWjaM MOJb30BAHMS XMMHUYECKOW MOCYIO0M U JabOpaTOPHBIM
o0opyZoBaHMEM, a TaKXKe TpaBuiIaM OOpaIieHus C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU 10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYCHHUIO
coOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

IIPOBOAUTH PEAKUUH, IOATBEPKIAIOIMINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEILIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPUA- OpPOMHI-, HOIUI-, KapOOHaT-,
docdar-, cunmukar-, cyabhar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHHUS ¥ HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BELIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALUH MBICIUTEIBHON AEATEIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, 000011IeHNEe, CHCTEMATU3AlIMIO, BBISIBIICHUE PUYMHHO-CIIEICTBEHHBIX
CBA3EHN — I U3YYEHUS CBOMCTB BEUIECTB MU XUMUUYECKUX PEAKIUI; ECTECTBEHHO-HAY4YHbIE
METO/IbI IO3HAHUS — HAOIII0ICHUE, U3MEPEHUE, MOICITMPOBAHUE, SKCTIEPUMEHT (PEeaSTbHBIHI
Y MBICTICHHBIN).



KPUTEPUU N HOPMbI OHEHKH ITPEIMETHbBIX PE3YJIBTATOB
OBYYAIOIIUXCA C 3ITP 1O XUMHUHU

OLEHKA YCTHOI'O OTBETA

OT1merka «5»:

- OTBET ITOJIHBIM U NPABWIbHBIA HA OCHOBAHUW U3YUYEHHBIX TEOPUH;

- Marepuaq M3J0KEH B OMNPEACICHHOW JIOTMUECKOW IMOCIe0BaATEeIbHOCTH,
JUTEPATYPHBIM SI3IKOM;

- OTBET CAMOCTOSITEIIbHBIN.

OtmeTka «4»;

- OTBET IOJIHBIN ¥ IPaBUIIbHBIA Ha CHOBAaHWHW U3YUYCHHBIX TEOPHUIA;

- Marepuall U3JIOKEH B OINPEIECICHHOM JIOTMYECKOW MOCJIEeI0BATENbHOCTH, MPHU
ATOM JIOMYIIEHBI JIBE-TPU HECYIIECTBEHHbIE ONTMOKH, MCIPABICHHBIC TIO TPEOOBAHHIO
YUUTEIIA.

Ot1meTtka «3»:

- OTBET MOJHBIM, HO MPHU ITOM JIOMYIIEHA CYIIECTBEHHAs OLIMOKAa WM OTBET
HEMOJHBINA, HECBS3HBIM.

OTmMeTKa «2»:

- TIpU OTBETE€ OOHAPYKEHO HEMOHWMAaHHWE Y4YalllUMCS OCHOBHOTO COJAEp>KaHUS
y4eOHOTO MaTepualia Win JOMYIICHbI CYIIECTBEHHbIE OMMUOKH, KOTOPhIE yUalluics HE
MOYET UCIPABUTh MIPU HABOIAIIMX BOIIPOCAX YUUTENSl, OTCYTCTBUE OTBETA.

OLEHKA IMTPAKTUYECKUX PABOT

OrmeTka «5»:

- paboTa BBHIMOJHEHA TOJHOCTHIO W MPaBWIbHO, CJI€JIaHbl TPaBUJIbHbBIC
HAOJIIOICHUS U BBIBO/IBI,

- DKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C Y4YETOM TEXHUKH OE€30MacHOCTH U
paBujl padOTHI C BEIIECTBAMU U 000PYI0BAHUEM;

- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHUS, MOJJIEPKUBAIOTCS YHCTOTA
pabouero Mecta 1 mopsJIoK (Ha CTOJIe, IKOHOMHO MCIOJIb3YIOTCSI PEaKTUBBHI).

OtrMeTKa «4»:

- paboTa BBIMOJHEHA MPABWIIBHO, ClICTaHbI TPaBUILHBIC HAOIIOACHUS W BBIBOIBI,
HO MPU 3TOM SKCIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WX JAOMYIIEHbI HECYIIIECTBEHHbIC
OIMOKH B pabOTe C BEIIECTBAMH B 00OPYI0BAHHEM.

OT1meTtka «3»:

- paboTa BBIMOJHEHA TPABWJIHLHO HE MEHEE YeM HAMOJOBUHY WM JOMYIIEHA
CYLIECTBEHHAs OIIMOKa B XOJI€ IKCIIEPUMEHTA B 00BACHEHUH, B 0(pOPMIICHUH PaOOTHI, B
COOJNIOJICHUM TIpaBWJI TEXHUKA Oe30mMacHOCTHM Ha paboTe ¢ BEllecTBaMU M|
000pyI0BaHHEM, KOTOpAast UCTIPABIISETCA 110 TPEOOBAHUIO YUUTEIS.

OTmeTka «2»:

- JomylieHbl a8e (1 0osiee) CyIIeCTBEHHbIC OIIMOKM B XOJI€: DKCIIEPUMEHTA, B
00bsicHeHUH, B 0OpMIICHUN pabOTHI, B COOJIOICHUH MPaBUJI TEXHUKU OE€30MaCHOCTU
npu paboTe C BelecTBAaMM U OOOpYJOBAaHUEM, KOTOPBIE YYaUIUHCA HE MOXKET
UCIIPABUTh JaXKe M0 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBITIOJIHEHA, Y YYAIIeTOCsl OTCYTCTBYET SKCIIEPUMEHTATHHBIC YMEHUS.



IToypouHoe niianupoBaHue no xumum 8 Kiaacc (68 ypokos)

No | Paznen, Tema ara | [lara [imanupyemblie pe3yabTaThl
1/ miaH | GakT
|
IHEPBOHAYAJIBHBIE XUMHNYECKHUE IHOHATUA (10 HACOB).
1 | IIpenmer xumuu. Bemectra CraBsT yueOHbIE 337a41 HA OCHOBE COOTHECEHUS TOTO,
(1) YTO YK€ U3BECTHO M YCBOEHO O0YYaIONUMUCS, U TOTO, YTO eIIE HEe
U3BECTHO
CaMOCTOSATENBHO BRIICISIOT U (POPMYIUPYIOT TO3HABATEIBHYIO 1€
DopmMynupyoT COOCTBEHHOE MHEHHUE U MO3ULINIO, 33JJal0T BOPOCHI
2 | IIpeBpaieHune BemecTs. CraBsT yueOHbIE 337]a41 HA OCHOBE COOTHECEHUS TOTO, UTO YiKe
2) W3BECTHO, U TOTO, YTO HE U3BECTHO
CaMOCTOSATENBHO BRIACISIOT U (POPMYIUPYIOT MO3HABATEIBHYIO LENb
dopmynupyroT COOCTBEHHOE MHEHHUE U CTABAT MOHSTHBIE JITIS
napTHEpa NOHITHUS
3 | [IpakTrueckas padbora Nel: Llenenonaranue v NJIaHUPOBAHKE
(3) | «IIpuémsr obpareHus ¢ DopMHUPOBAHKE NTO3HABATEIILHOU LIEIN
71a00paTOPHBIM 000PYIOBAHUEM). 1. [InanupoBaHue MpakTUYECKO paboTe Mo npeaMery
2.Pa3penienne KkoH(IUKTA
3.YnpaBieHue nNoBeIeHUEM TapTHEPa
4 | Ileppuoguyeckas cuctema CtaBuUTh yueOHbIC LIETTU
(4) | XuMHYECKHUX CpaBHuUBaTh, KJaccuPUIMpoBaTh U 00001ATh (GAKTHI U SIBICHUS
AJIEMEHTOB. 3HAKU XUMUYECKUX dopmynupyeT cOOCTBEHHOE MHEHHE U TTO3UIIHIO
DJIIEMEHTOB.
S | Xumuueckue CraBst u popmMynupyroT MpodIeMy ypoka, CaMOCTOATEIHLHO CO3IAI0T
(5)| dopmybl. AJITOPUTM JESTEIFHOCTHU NP PELIeHUH IPpoOieMbl paboTaTh MO IUIaHY,
OTHOCHUTENBHBIE [TposBISAIOT yCTONUMBBINA yueOHO — MO3HABATEIbHBIN HHTEPEC K
aTOMHBIE U HOBBIM 3HAHUSAMHM CIIOCO0aM pelleHus 3a/1a4
MOJIEKYJISIPHBIC bopMyIMPYIOT COOCTBEHHOE MHEHUE U MO3UIIUIO, 33]1al0T BOIPOCHI,
MaccChl. CTOSIT IOHSATHBIE JUIsl HApTHEPA NOHATHUS




6 | Pacu€rbl o XMMUYECKOM CocTaBisTh IIIaH peleHus MPoOIeMbl
(6) | bopmyie. CTpouTh JTOTUYECKOE PACCYKACHUE
YCTAHABIUBATh IIPU
YUHHO-CJIEJICTBEHHYIO CBA3b
YMeTp pabotath B rpynmne
7 | BasleHTHOCTb. CocTaBisTh IJ1aH peLIeHUs TPOOJIEMBI
(7) Co3maBaTh cXeMaTU4ECKUE MOIEITH
YcraHaBnuBaTh U CPaBHUBATh Pa3Hble TOUKU 3PEHUS U JEN1aTh
IPABUJIBHBIN BBIOOD
8 | CocraBieHHEe XMMUYECKUX CocTaBnATh MJIaH PelIeHUs MPOOIEMBI
(8)| bopmMy1 O BaJE€HTHOCTH. Co3naBarh cXxeMaTHYECKHE MOJIEIH
YcraHaBnuBaTh U CpaBHUBATh Pa3Hble TOUKU 3PEHUS U JI€NIaTh
PABUJIBHBIN BHIOOD
9 | IloBTOpEHUE CaMOCTOSTENBHO aIEKBATHO OLEHUBATH PABUIIBHOCTh
(9) | mo Teme BBITIOJIHEHMSI IEHCTBUS M BHOCUTH HEOOXOAMMbBIE KOPPEKTUBHI B
«IlepBoHayanbHbIE UCIIOJTHEHHE KaK MO X0y €ro peaju3alliu, TaK U B KOHIIE
XUMHUYECKUE NEUCTBUS.
TOHSATUSY. Hcnonp30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA, B TOM YHCIIE
MOJIETN U CXEMBI JJIs1 PELLICHUS 3a/a4;
dopmyarpoBaTh COOCTBEHHOE MHEHUE U MTO3ULUIO;
2.Y4uThIBaTh pa3Hble MHEHUS M HHTEPECH 1 00OCHOBBIBATH
COOCTBEHHYIO MO3ULHIO,
10 | KontposnbHas padora Ne 1 o CaMOCTOATENBHO aJIEKBATHO OIIEHUBATH MPABUIIBHOCTH
(10| reme «IlepBoHayasbHbIE BBITNIOJIHEHMSI IEHCTBUS U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI B
) | XUMHYECKHe UCIIOJTHEHHE KaK MO X0y €ro peaju3aluu, TaKk U B KOHIIE
TIOHSATHUS. NEHCTBUS.

Hcnonp30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHCIIE
MOJIEJIM M CXEMBI JUUIS PELICHUS 3aa4;

dopmynrpoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;
2.YuuThIBaTh pa3Hble MHEHUS U UHTEPECHI 1 0OOCHOBBIBATD
COOCTBEHHYIO MO3UIHIO,

TEMA Ne 2. ATOMbBI XUMMNYECKHUX2JIEMEHTOB (9 yacos).




1 | OcHOBHBIE CBEICHUS O CTPOCHUH CaMocCTOsATETbHO OOHAPYKUBAIOT U POPMYITUPYIOT IpobsieMy. CTaBsT
(11| aroma. 1 GOpMYIUPYIOT IPOOJIEMY YPOKa, CAMOCTOSITENBHO CO3/1at0T
) AJITOPUTM JI€ATEIBHOCTH IPU PELLIEHUH TPOOIIEMBI
OTcranBaTh CBOIO TOUKY 3PEHMUSI, IPUBOJUTH APIYMEHTHI,
noaTBepxkaas ux akramu. Paznuyars B yCTHON peyu MHEHHE,
JI0Ka3aTeNbCTBA, THIIOTE3bI.
2 | CrpoeHue VY4YUTBIBAIOT MPABUJIO B INTAHUPOBAHUU U KOHTPOJIE CIIOcO0a peIIeHus,
(12| atomos. OCYIIECTBIIAIOT MMOMArOBbIA KOHTPOJIb
) Br16upatoT ocCHOBaHUSA U KPUTEPHUH TSI KITACCH(PUKAIIIH
[IpeoGpa3oBeIBaTH HHPOPMAITHIO U3 OJJHOTO BUIA B IPYTOW U
BbIOMpaTh 11 cedst ynooHyto popMy (pukcanuy npeacTaBieHUs
uHpOpMaIIH
JloroBapuBaroTCs 0 COBMECTHOM JESATENIBHOCTH, IPUXOJAT K 001IEMY
PEILICHHIO, B TOM YUCJIE U CTOJIKHOBEHUIO HHTEPECOB
3 | [lepuoauueckuii 3aKOH U CraBuTh yueOHbIE 1IENTN
(13| IICXD J.1. Menneneena. CpaBHuBaTh, KJIacCUUIIMPOBATH U 00001aTh (DAKTHI U SABJICHUS
) dopmynupyeT coOCTBEHHOE MHEHHE U O3ULIUIO
4 | NoHHas CcBs3b. CaMocCTOsATEIbHO OOHAPYKUBAIOT U POPMYITUPYIOT IpodsieMy. CTaBsT
(14 U GOpMYIUPYIOT IPOOJIEMY YPOKa, CAMOCTOSITENIHHO CO3/1al0T
) AJITOPUTM JIEATEIBHOCTH MPHU PEIICHUH MPOOIEMbI
OTcrauBaTh CBOIO TOUKY 3PEHHUSI, TPUBOIUTH APTYMEHTHI,
nojaTBepxkaas ux akramu. Pa3nuyars B yCTHON peyu MHEHHE,
JI0Ka3aTeNbCTBA, TUIIOTE3bI.
KoBaneHnrtHas HenomsipHas CraBuTh yueOHbIE 1IENTN
(15| xumuueckas CpaBHuBaTh, KJIacCUGUIIMPOBATH U 00001IaTh (DAKTHI U SBJICHUS
) | CBSI3b. dopmynupyeTr coOOCTBEHHOE MHEHHE U O3ULIUIO
6 | KoBanenTHas CaMOCTOATENBHO a1eKBaTHO OLIEHUBATh PAaBUIbHOCTh
(16| monspHast BBITNIOJIHEHMSI IEHCTBUS U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI B
) | XuMU4ecKast UCIIOJTHEHHE KaK MO X0y €ro peaju3aluu, TaKk U B KOHIIE
CBSI3b. NEHCTBUS.

Hcnonp30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHCIIE
MOJIEJIM M CXEMBI JUUIS PELICHUS 3aa4;

dopmynrpoBaTh COOCTBEHHOE MHEHUE U MO3HULIUIO;
2.Y4uThIBaTh pa3Hble MHEHUS U UHTEPECHI 1 0OOCHOBBIBATD
COOCTBEHHYIO MO3UIHIO,




(17

MeTtamnyeckas CBA3b.

MPUHUMAIOT U COXPaAHAIOT Yy4ebHYIo 3a4a4y, NNaHMPYIOT CBOU
[ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMMU ee
peannsaumm CaMOCTOATENIBHO CO3/1A0T aJTOPUTM JIEITEIbHOCTH IPH
pereHny mpooJIeM pa3IuIHOTO XapakTepa

OCHOBHBIX ITOHATHHI

YUUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSA K KOOPJIUHAIIUU PA3TUYHBIX
MO3UIMI B COTPYJIHUUECTBE

8
(18

[ToBTOpEHME 110 TEME
«XUMUYECKHUE DIIEMEHTBD».

CraBuTh yueOHBIE TIETTH
CpaBHuBaTh, KJ1acCUGUIIMPOBATH U 00001IaTh (DAKTHI U SABJICHUS
dopmynupyeT cCOOCTBEHHOE MHEHHE 1 TTO3UITHIO

O [~

(19

KontponsHas pabora Ne2 no teme
«ATOMBI XUMHUYECKUX
HIIEMEHTOBBY

CraBuTh yueOHBIE TIETTH
CpaBHuBaTh, KJIacCUGUIIMPOBATH U 000011aTh (DAKTHI U SBJICHUS
dopmynupyeTr coOCTBEHHOE MHEHHE 1 TIO3UITHIO

TEMA Ne

3. HPOCTBIE BEHIECTBA (7 yacoB).

(20

HpOCTbIe BCIICCTBA - MCTAJLJIbI.

CaMOCTOSITENBHO aIEKBATHO OLIEHUBATH MPABUJILHOCTh
BBITIOJTHCHUS IEUCTBUSI 1 BHOCUTHh HEOOXOUMBIE KOPPEKTHUBHI B
VCIIOJIHEHUE KaK IO X0y €ro peaau3alun, TAK U B KOHIIE
JIEHCTBUSI.

Hcnonb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA, B TOM YHUCIIE
MOJIEIIA U CXEMBI JJIsl pEIICHUs 3314,

dopMyIupoBaTh COOCTBEHHOE MHEHHUE U MO3UITUIO;
2.Y4uThIBaTh pa3Hble MHEHUS U UHTEPEChl U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO,

HpOCTbIe BCIICCTBA - HEMCTAJIJIBI.

@opMHUpPOBaHKE MMOHATHS O HEMETAIIAX, AJTIOTPOIIMU UX CBOMCTBAX
Ymenue pabotath ¢ y4eOHUKOM, TONOTHUTEILHON TUTEPATypOil U
IIEPUOANYECKON CUCTEMOU

YMeHue coTpyaHHUaTh C yUUTENIEM B IIOUCKE U coope nHpopmanmu,
CIIyILIATh €TO0.

ApPryMeHTHPYIOT CBOIO MO3ULIHIO U KOOPAUHUPYIOT €€ C NO3ULUU
IIAPTHEPOB B COTPYAHUYECTBE

(22

KoanuecTBo BCIICCTBA.

MPUHUMAIOT M COXPaHALOT y4ebHYIO 33434y, NAAHMPYIOT CBOU
AENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMMU ee
peanunsaumm CaMOCTOATEIIBHO CO3/IA0T aJITOPUTM JIEITCIBHOCTH MPH
pereHny mpooIeM pa3TuIHOTO XapakTepa

OCHOBHBIX ITOHATHH




YUYUTBIBAIOT PA3HBIC MHCHUA U CTPEMATCA K KOOPAWMHAIIUHN PA3JIMIHBIX
MO3UIMMN B COTPYAHHUYCCTBE

MonsipHbIii 00BEM ra30B. 3aK0H
ABoranpo

[{enenosaraHue v MJIAHUPOBAHUE
dopMUpOBaHUE MMO3HABATEIBHON LETU
Pa3pemenne kondaukra

YrpaBneHue NoBeACHUEM NapTHEpa

Pemenue 3amau

CraBuTh yueOHBIC TIETTH
CpaBHuBath, KJ1acCUUIIMPOBATH U 00001IaTh (DAKTHI U SBJICHUS
dopmynupyeT cOOCTBEHHOE MHEHHE U TTO3UITHIO

[ToBTopenne mno teme «IIpocrteie
BEILIECTBAY.

OueHnBaIOT MPAaBUWIBHOCTD BBINIOJHEHUS JEHCTBHS HA YPOBHE
aJICKBATHOW PETPOCHIEKTUBHOM OLIEHKU

Bri6uparot Hanbonee a3 pexTuBHBIE CIIOCOOBI perieHus 3a1ad,
KOHTPOJIUPYIOT U OIIEHUBAIOT MPOLIECCUU PE3YyJIbTAT

Y4acTBYIOT B KOJUIGKTUBHOM OOCYXACHUH MPOOJIEM, TIPOSIBIISIOT
AKTUBHOCTbH BO B3aUMO/JICUCTBUU ISl PEIICHUSI KOMMYHUKATUBHBIX U
MO3HABATEJbHBIX 33J1a4

(26

KonTpoabHast
padora Ne 3 o teme «IIpocTtsie
BEILIECTBA»

MPUHUMAIOT U COXPaHALOT y4ebHYI0 33434y, NAAHMPYIOT CBOU
[ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCA0BUAMU ee
peannsaumm CaMOCTOATENIBHO CO3/IA0T aJTOPUTM JIEATEIbHOCTH IPH
pemeHny mpooJIeM pa3IuIHOrO XapakTepa

OCHOBHBIX ITOHATHHI

YUUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCA K KOOPIUHAIIUU PA3TUYHbIX
MO3UIMI B COTPYJIHUUECTBE

TEMA Ne 4. COEJIMH

EHUS

XUMHNYECKHUX JIEMEHTOB (14 yacos).

27

CrerneHp
OKHUCJIEHUS

dopmupoBaHMe NOHATUA O CTeNeHU OKUCNeHnAa YMeHue padboTarth ¢
y4€OHHUKOM, TOTIOJHUTEIBHOM JIUTEPATYPOU U IEPUOTUYECKON
CUCTEMOM

YMeHue coTpyaH1uaTh C YUYUTENIEM B IIOUCKE U cOOpe nH(popmanuu,
CIIyLIaTh €To.

APryMEeHTHPYIOT CBOIO ITO3HULIMIO U KOOPAUHUPYIOT €€ ¢ MO3ULIUA
IIAPTHEPOB B COTPYAHUYECTBE




(28

BI/IHapHBIe COCIUMHCHUA MCTAJJIOB
N HEMCTAJIOB.

CraBst u popmMynupyroT MpodIeMy ypoKa, CaMOCTOATEIHLHO CO3AI0T
JIITOPUTM JESTEIIbHOCTH MPHU PEIIeHUU poOaeMbl padoTaTh 10 IUIaHY,
[TposBIAIOT yCTOMUMBBIN Y4eOHO — MMO3HABATEIILHBIM HHTEPEC K
HOBBIM 3HAHUSAMHU CIIOCOOaM pelleHus 3a/1a4

bopMyIMPYIOT COOCTBEHHOE MHEHUE U MO3UIIUIO, 33]1al0T BOMPOCHI,
CTOSIT NOHSATHBIE JUIsl HApTHEPA NOHATHUS

(29

Oxcuppl. Jletyune Bo1OpOaHbIE
COCIMHEHHUS.

1.®opmMupOBaTH YMEHNE YUNUTHIBATH BBIJCIICHHBIE YUUTEIEM
OPHUEHTHUPHI ICHCTBUSI B HOBOM YU€OHOM MaTepHaje B COTPYIHHUECTBE
C yUUTENEM;

2. [InanupoBaTh CBOM IEUCTBUSI B COOTBETCTBUHU C MTOCTABICHHOM
3a/1ayeyl ¥ YCIOBUAMU €€ pealIn3aliu.

1.®opmupoBaTh yMEHUE MPOBOAUTH CPABHEHHE U KITACCU(DUKAIUIO 110
3aIaHHBIM KPUTEPUSIM;

2.DopMUpOBaTh Y yYalIMXCS MIPEACTABICHUE O HOMEHKIIATYpe
HEOPraHWYECKUX COCIMHEHHI;

1.CoBepIi1eHCTBOBAaTh YMEHUE JOTOBAPUBATHCS U MPUXOJUTH K O0IIEMY
PELIEHUIO0 B COBMECTHOM AEATENBHOCTH;

2.Pa3BuBaTh yMeHUE POAYKTUBHO pa3peliaTh KOHPIUKTHI HA OCHOBE

ydera
VMHTEPECOB M MO3UIMMI BCEX €0 YYACTHUKOB;

(30

OcHoBaHuA.

MPUHMMAIOT U COXPaHAIOT y4ebHyto 3a4a4y, NNaHUPYIOT CBOU
AENCTBMA B COOTBETCTBUMN C NOCTAB/NEHHOM 3a4a4el U yCI0BUAMMU ee
peanusaunn CaMOCTOSITEIBHO CO3AI0T AJITOPUTM JICITEIbHOCTH TIPH
pelICHUH TPOOJIEM pa3InYHOTO XapakTepa

OCHOBHBIX TTOHATUI

YYHUTBIBAIOT pa3HbIe MHCHHS M CTPEMSATCS K KOOPAMHAIIUU Pa3TMIHBIX
MO3UIIAN B COTPYJTHUYIECTBE

31

Kucnotel

1.®opMupOBaTH YMEHNE YUNUTHIBATH BBIJCICHHBIE YUUTEIEM
OPUEHTHUPHI ICUCTBUSI B HOBOM Yu€OHOM MaTepHaje B COTPYIHUUECTBE
C YUUTENEM;

2. [InanupoBaTh CBOU ACUCTBHS B COOTBETCTBUU C IIOCTABICHHON
3a/1a4eil U yCIOBUAMU €€ pealn3aliy.

1.®opmupoBaTh yMEHUE IPOBOAUTH CPABHEHHE U KITACCU(DUKALIUIO 110
3aJIaHHBIM KPUTEPUSIM;

2.DopMHpOBATh Y YUAIIKUXCS NPEACTABICHUE O HOMEHKIIATYPE




HEOPraHUYECKUX COCAUHEHHUI;

1.CoBepIi1eHCTBOBAaTh YMEHUE JOTOBAPUBATHCS U MPUXOJIUTH K O0IIEMY
PELIEHUIO B COBMECTHOM AEATENBHOCTH;

2.Pa3BuBaTh yMeHUE IPOAYKTUBHO pa3peiaTh KOHPIUKTHI HA OCHOBE

yuera
MHTEPECOB U MO3ULIUN BCEX €r0 YYACTHUKOB,;

(32

Comnnu.

dopmupoBaHUE MOHATHUS O COJIIX U UX CBOMCTBaX YMeHHUE paboTaTh C
y4e€OHUKOM, TOTIOTHUTEIBHON JTUTEPATYPON U IEPUOAUYECKOM
CUCTEMON

YMeHue coTpyaHHUaTh C YUUTENIEM B IIOUCKE U coope nHpopmanmu,
CJIyILIATh €TO.

ApPryMeHTHPYIOT CBOIO MO3ULIUIO U KOOPAUHUPYIOT €€ C NO3ULUN
IIAPTHEPOB B COTPYAHUYECTBE

(33

Kpucrannmyeckue pemerku.

1.®opMUpOBATh YMEHNE YUUTHIBATH BBIJCICHHBIE YUUTEIEM
OpPUEHTHUPHI IEUCTBUS B HOBOM Y4eOHOM MaTepuayie B COTPYTHUYECTBE
C YUUTENEM;

2. [InanupoBaTh CBOM IEUCTBUSI B COOTBETCTBUHU C ITOCTABIECHHOM
3a/1a4eli U yCIOBUSIMH €€ PEaN3aliu.

1.®dopMupOBaTh YMEHHE TPOBOJUTH CPABHEHUE U KJIACCU(DUKAIIHAIO 110
3aIaHHBIM KPUTEPUSIM;

2.DopMupoBaTh y yYallMXCs MIPEACTABICHUE O HOMEHKIIATYpe
HEOPraHUYECKUX COCIUHECHUN;

1.CoBepIIeHCTBOBAaTh YMEHUE JOTOBAPUBATHCS U MPUXOIUTH K OOIIEMY
PELIEHHUIO B COBMECTHOM AEATEIbHOCTH;

2.Pa3BuBaTh yMeHUE IPOLYKTUBHO pa3peliaTh KOHPIUKTHI HA OCHOBE

yuera
MHTEPECOB U MO3ULIUN BCEX €r0 YYACTHUKOB,;

(34

YucThie BEIECTBA U CMECH.

CraBat 1 GOopMyIMpPYyIOT POOIEMY YPOKaA, CAMOCTOSITEIBHO CO3/1at0T
AJITOPUTM JESTEIBHOCTH IPU PELIEHUH IPOo0OJieMbl pabOTaTh O IUIAHY,
[TposBIsAIOT yCTONUMBBIN yueOHO — MO3HABATEIbHBIN HHTEPEC K
HOBBIM 3HAHUSMHU CIIOCOOAM pelIeHUs 3a/1a4

bopMyIHPYIOT COOCTBEHHOE MHEHHUE M TIO3UITUIO, 33]1al0T BOMIPOCHI,
CTOSIT IOHATHBIE JIJIs TAPTHEPA MOHATHUS




35

[TpakTnueckas padota Ne2
OuncTka 3arps3HeHHON
IIOBAPEHHOMN COJIU

MPUHUMAIOT U COXPaAHAIOT Yy4ebHYIo 3a4a4y, NNaHMPYIOT CBOU
[ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMMK ee
peannsaumm CaMOCTOATENIBHO CO3/1A0T aJTOPUTM JIEITEIbHOCTH IPH
pereHny mpooIeM pa3IuIHOrO XapakTepa

OCHOBHBIX ITOHATHHI

YUUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSA K KOOPJIUHAIIUU PA3TUYHBIX
MO3UIMI B COTPYJIHUUECTBE

10 | MaccoBast 1 00bEMHAs 10U MPUHUMAIOT U COXPAHAIT y4ebHYo 33434y, NNAHUPYIOT CBOM
(36| KOMIIOHEHTOB cMecH (pPacTBOpPA). [leCTBUA B COOTBETCTBMM C NOCTaBNEHHOM 3a4a4eli U YCIOBUAMMU ee
) peanusaunn CaMOCTOSITEIBHO CO3AI0T ATOPUTM JISITSITLHOCTH TPU
pereHny mpooJIeM pa3TuIHOTO XapakTepa
OCHOBHBIX ITOHSITUI
YYUTHIBAIOT Pa3HbIC MHCHUSI I CTPEMSATCS K KOOPAMHAITUU Pa3TMIHbBIX
MO3UIIAN B COTPYJTHUYIECTBE
11 | Pemenue 3anau. OneHuBaIOT MPaBUILHOCTD BHITIOJIHEHUS JCHCTBUS HA YPOBHE
(37 aJICKBATHOW PETPOCHIEKTUBHOM OLICHKU
) Bri6uparot Hanbosee 3¢ heKkTuBHBIE CITOCOOBI PEIICHUS 3a/1a4,
KOHTPOJMPYIOT U OLIEHUBAIOT MPOLECCUU PE3YIbTaT
VY4acTBYIOT B KOJUIEKTUBHOM O0CYX ACHUH MPOOIIEM, TPOSIBISIOT
aKTUBHOCTb BO B3aUMOJICUCTBUU /JIs1 PEIICHUS] KOMMYHUKATUBHBIX U
MO03HABATEJIbHBIX 3a7a4
12 | TIpaktuueckas pabota Ne3 [{enenonaranve U MIAHUPOBAHUE
(38| ITpurotoBieHue pacTBopa ¢ dopMUpoBaHUE MTO3HABATEIBLHOMN LIETN
) | onpenenéHHo MaccoBOM 101en 1. [InanupoBaHue MPaKTUYECKON paboTe MO MPEAMETY
PacTBOPEHHOTO BELIECTBA. 2.Pa3pemenue koHpauKTa
3.YmpaBneHue noBeACHNEM MapTHEPa
13 | [ToBTOpEHUE TIO TEME OneHuBaIOT MPaBUIILHOCTD BHITIOJIHEHHUS JCHCTBUS HA YPOBHE
(39| «Coenunenust aJIeKBaTHOW PETPOCIIEKTUBHOM OLIEHKHU
) | XUMHYECKUX Bri6upator Hanbosee 3¢ heKkTuBHBIC CITIOCOOBI PEIICHUS 3a/1a4,
AIIEMEHTOBY» KOHTPOJMPYIOT U OLIEHUBAIOT MPOLECCUU PE3yIbTaT

VY4acTBYIOT B KOJUIEKTUBHOM O0CYX ACHUH MPOOIIEM, TPOSIBISIOT
AKTUBHOCTb BO B3aUMOJICUCTBUU ISl PEIICHUSI KOMMYHUKATUBHBIX U
MO3HABATEJbHBIX 33J1a4




14 | KontponbHas padora Ne 4 o CraBuTh yueOHbIE 1IENTN
(40| Teme CpaBHuBath, KJ1acCUGUIIMPOBATH U 00001aTh (DAKTHI U SABJICHUS
) | «Coenunenus dopmynupyeT COOCTBEHHOE MHEHHUE U TTO3ULIUIO
XUMUYECKUX
AJIIEMEHTOBY
TEMA Ne 5. UBSMEHEHUSA, ITPOUCXOIALIUE C BEHIECTBAMMU (11 yacos).
1 | XumMuueckue peakuuu. CraBat 1 GOpMyIHPYIOT MPOOIEMY YPOKa, CAMOCTOSITETLHO CO3/1al0T
(41 AJITOPUTM JESTEIFHOCTHU NP PEUIeHUH PoOieMbl padoTaTh MO IUIaHY,
) [TposBISAIOT yCTONYMBBINA yueOHO — MO3HABATEIbHBIN HHTEPEC K
HOBBIM 3HAHUSMHU CIIOCOOAM pelIeHUs 3a/1a4
bopMyIHPYIOT COOCTBEHHOE MHEHHUE M TIO3UITUIO, 33]1al0T BOMPOCHI,
CTOSIT MOHATHBIE JJI TApTHEPA MOHATHUS
2 | XuMHYECKHe YpaBHEHHUS. OneHuBaIOT MPaBUILHOCTD BHITIOJIHEHUS JCHCTBUSI HA YPOBHE
(42 aJIEKBaTHOW PETPOCIIEKTUBHOM OLIEHKHU
) BriOupatrot Hanbomnee 3¢ hexTuBHBIC CIIOCOOBI PEIICHUS 3a]1a4,
KOHTPOJMPYIOT U OLIEHUBAIOT MPOLECCUU PE3YIIbTaT
VY4acTBYIOT B KOJUIEKTUBHOM OOCYX ACHUH MPOOIJIEM, TPOSIBISIOT
aKTUBHOCTH BO B3aUMOJICHCTBUU JJIs1 PEILICHHUS] KOMMYHUKATUBHBIX U
NIO3HABATEJIbHBIX 3a/1a4
3 | Peakuuu DopMUpOBaHUE TTOHATHUS PEAKIIUU PA3JIOKEHUST Y MEHHE pabOTaTh C
(43| paznoxeHus. y4e€OHUKOM, TOTIOTHUTEIHHON JTUTEPATYPON U IEPUOAUYECKOI
) CUCTEMOM
YMeHue coTpyJHUYaTh C YUUTENIEM B MOKMCKE U cOope nHPopMaluu,
CIIyliaTh ero.
APryMEeHTHUPYIOT CBOIO MO3UIIMIO U KOOPAUHUPYIOT €€ C MO3ULIUU
NapTHEPOB B COTPYAHUYECTBE
4 | Peakuuu 1.®@opMUpOBaTh YMEHHE YUUTHIBAThH BBIJICICHHbBIE YUUTEIEM
(44| coenunenus OPHUEHTHUPHI ICUCTBUSI B HOBOM YU€OHOM MaTepHaje B COTPYIHHUECTBE
) C yUUTEJEM;

2. [InanupoBaTh CBOM IEUCTBUSI B COOTBETCTBUHU C MTOCTABICHHOM
3a/1ayeyl ¥ YCIOBUAMU €€ pealIn3aliu.

1.®dopMupOBaTh YMEHHE MTPOBOJUTH CPABHEHUE M KJIACCU(DUKAIIHIO 110
3aIaHHBIM KPUTEPUSIM;

2.DopMupoBaTh y yYalllMXCs MPEACTABICHUE O HOMEHKIIATYpe
HEOPraHWYECKHUX COEIMHEHHNI;




1.CoBepiieHCTBOBaTh YMEHUE I0TOBAPUBATHCS U MIPUXOIUTH K 00IIEMY
PELIEHUIO B COBMECTHOM JAEATENBHOCTH;
2.Pa3BuBaTh yMeHUE IPOAYKTUBHO pa3peliaTh KOHPIUKTHI HA OCHOBE

yuera
MHTEPECOB U MO3UILIUN BCEX €r0 YYACTHUKOB,;

5 | Peakumn MPMHMMALOT U COXPaAHAIOT Yy4ebHYIo 3a4a4y, NN1aHMPYHOT CBOM
(45| 3amemieHus. AEeNCTBMA B COOTBETCTBUMN C NOCTaBNEHHOM 3a4a4yen U yCI0BUAMU ee
) peannsaumm CaMOCTOATENIBHO CO3/1A0T aJTOPUTM JEATEIBHOCTH IPH
peuieHnu NpodsieM pa3InyHOro Xapakrepa
OCHOBHBIX MTOHATUI
YUYUTBIBAIOT PA3HbIE MHEHHUS U CTPEMSTCA K KOOPIUHAIIMU PA3INYHbIX
MO3UIMHI B COTPYTHUYECTBE
6 | Peakiiun oOMeHa. MPUHUMAIOT M COXPaHALOT y4ebHYIO 33434y, NAAHMPYIOT CBOU
(46 AEeNCTBMA B COOTBETCTBUN C NOCTaBNEHHOM 3a4a4yen U yCI0BUAMU ee
) peanunsaumm CaMOCTOATENIBHO CO31A0T aJTOPUTM JEATEIBHOCTH IPH
peuieHru NpobieM pa3InyHOro Xapakrepa
OCHOBHBIX MTOHATUI
YUYUTBIBAIOT PA3HbIE MHEHHUS U CTPEMSTCA K KOOPIUHAIIMU PA3INYHbIX
MO3UIMHI B COTPYIHUYECTBE
7 | Tunsl CraBst u popmMynupyroT MpodaemMy ypoka, CaMOCTOATEIHLHO CO3AI0T
(47| XuMHUYECKUX PEAKINI Ha IpUMEPE ITOPUTM ACSTEILHOCTH MPU PEIICHUU TPOOIeMbl pabOTaTh 10 TUIAHY,
) | BOIBI. [TposBIsAIOT yCTONUMBBIN yueOHO — MO3HABATEIbHBIN HHTEPEC K
HOBBIM 3HAHUSMH CIIOCO0AM peIeHUs 3a/1a4
bopMyIHpPYIOT COOCTBEHHOE MHEHHUE M TIO3UITUIO, 33]1al0T BOMPOCHI,
CTOSIT MOHSTHBIE JUIsl HApTHEPA MOHSTHUS
8 | Pemenue 3a1a4 No XUuMHYECKUM OueHnBaIOT MPAaBUWIBHOCTD BBINIOJHEHUS JEHCTBHS HA YPOBHE
(48| ypaBHEHUAM aJIeKBaTHOM PETPOCIIEKTUBHON OLIEHKU
) BriOupatrot Hanbomnee 3¢ hexTuBHBIC CIIOCOOBI PEIICHUS 3a]1a4,

KOHTPOJIMPYIOT U OLIEHUBAIOT MPOLECCUU PE3YIIbTaT

VY4acTBYIOT B KOJUIEKTUBHOM O0CYXACHUH MPOOIJIEM, TPOSIBISIOT
aKTUBHOCTb BO B3aUMOJICUCTBUU JIJIsl PEIICHUS] KOMMYHUKATUBHbBIX U
MO3HABATEJbHBIX 33J1a4




(49

Pemenue 3a1a4 o XUMHYECKUM
ypaBHEHUSIM

O1neHnBaIOT MPaBUIILHOCTD BHITIOJIHEHUS JCHCTBUS HA YPOBHE
aJICKBATHOW PETPOCHIEKTUBHOM OLIEHKU

BriOupatrot Hanbomnee 3¢ hexTuBHBIC CIIOCOOBI PEIICHUS 3a/1a4,
KOHTPOJMPYIOT U OLIEHUBAIOT MPOLECCUU PE3YIbTaT

VY4acTBYIOT B KOJUIEKTUBHOM O0CYX ACHUH MPOOIJIEM, TPOSIBISIOT
aKTUBHOCTb BO B3aUMOJICCTBUU JJIs1 PEIICHUS] KOMMYHUKATUBHBIX U
M03HABATEJIbHBIX 3aa4

10
(50

[ToBTOpEHME IO TEME
«3mMeHenus, mpoucxoasue ¢
BEILIECTBAMM.

MPUHMMAIOT U COXPaHAIOT y4ebHyto 3a4a4y, NNaHUPYIOT CBOU
AENCTBMA B COOTBETCTBUMN C NOCTABNEHHOM 3a4a4el U yCI0BUAMMU ee
peanusaunn CaMOCTOSITEIBHO CO3AI0T AJITOPUTM JIEITEIIbHOCTH TIPH
pelICHUH TPOOJIEM Pa3IMYHOTO XapakTepa

OCHOBHBIX TTOHSATUI

YYHUTBIBAIOT pa3HbIe MHCHHS I CTPEMSATCS K KOOPAMHAIIUN Pa3TMIHBIX
MO3UIIUN B COTPYTHUYICCTBE

KonTtponsHas padora Ne5 mo teme
«3mMeHeHus1, MPOUCXOIAIIINE C
BEIIECTBAMI.

CraBuTh yueOHBIC 1IN
CpaBHuBaTh, Kiaccu(uIrpoBaTh U 0000MaTh GAKTHI U SIBICHUS
dopmynrpyeT COOCTBEHHOE MHEHUE U TTO3UITUIO

TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIETPOJIMTOB (184acoB).

PactBOpeHue.

CraBuTh yueOHBIC TIETTH

CpaBHuBath, KJ1acCUUIIMPOBATH U 000011aTh (DAKTHI U SBJICHUS
Y4acTBYIOT B KOJUIEKTUBHOM OOCYKJIEHUH MPOOIIEM, TPOSIBIISIOT
AKTUBHOCTH BO B3aMMOJCHCTBHH ISl PEIICHUS KOMMYHHKATUBHBIX U
NI03HABATENBHBIX 3a/1a4

QHCKTpOJ'II/ITI/I‘{CCKa}I
Jucconuanus.

[TpyHUMAIOT U COXPAHSIOT YYEOHYIO 3a/1a4y, JIAHUPYIOT CBOU
JICUCTBUS B COOTBETCTBUU C MTOCTABICHHOM 3aJa4€l U YCIOBUSMU €€
peayimzari Y MeHue paboTaTh C Y4eOHUKOM, JOTIOTHUTEIILHOMN
JUTEPATYPOHN U IEPUOINYECKON CHCTEMOU

YMeHne coTpyaIHUYaTh C YIUTENIEM B MIOKMCKE B cOope nHpopManuu,
CIIyILIaTh €rO0.

ApPryMEHTHUPYIOT CBOIO MO3UIIUIO U KOOPAUHUPYIOT €€ C MO3UIUU
MIapTHEPOB B COTPYTHUYECTBE

OCHOBHBIE
MMOJIOKEHUSA
TOJ

MPUHUMAIOT M COXPaHALOT y4ebHYIO 33434y, NAAHMPYIOT CBOU
[ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMU ee
peannsaumm CaMOCTOATEIIBHO CO3/IA0T aJITOPUTM JICITSIBHOCTH MPH
perieHnn mpooIeM pa3IuIHOrO XapakTepa




OCHOBHBIX TTOHSATUU
YUYUTBHIBAIOT Pa3HbIE MHEHUS U CTPEMSITCS K KOOPIMHAIIUM PA3IMYHBIX
MO3ULIUN B COTPYAHUYECTBE

(55

Jnccomuanus
KHUCJIOT,
OCHOBaHUM,
COJICH.

1.®opMupOBaTH YMEHNE YUNUTHIBATH BBIJCICHHBIE YUUTEIEM
OPHUEHTHUPHI ICHCTBUSI B HOBOM YU€OHOM MaTepHaje B COTPYIHHUECTBE
C yUUTENEM;

2. [InannpoBaTh CBOU ACUCTBHS B COOTBETCTBUU C IIOCTABICHHON
3a/1a4eil U yCIOBUAMU €€ pean3aliiy.

1.®opmupoBaTh yMEHUE MPOBOAUTH CPABHEHHE U KITACCU(DUKALIUIO 110
3aJIJaHHBIM KPUTEPUSIM;

2.DopMHpPOBaTh y YUAIIKUXCS IPEACTABICHUE O HOMEHKIIATYPE
HEOPraHWUYECKHUX COCAUHECHMUI;

1.CoBepieHCTBOBaTh YMEHHE I0TOBAPUBATHCS U MIPUXOIUTH K 00LIEMY
PELICHUIO B COBMECTHOM JEATEIIHOCTH;

2.Pa3BuBaTh yMeHUE NMPOIYKTUBHO pa3peniaTb KOH(GIUKTH HA OCHOBE

ydera
VMHTEPECOB U MO3UIMHI BCEX €r0 YYACTHUKOB;

(56

HNonHbIE
YPaBHEHUS

MPMHUMAIOT U COXPaAHAIOT Yy4ebHYIo 3a4a4y, NN1aHMPYIOT CBOU
[ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMMU ee
peanunsaumm CaMOCTOATENIBHO CO3/IA0T aJTOPUTM JIEITEIbHOCTH IPH
pereHnn mpooIeM pa3IuIHOTO XapaKkTepa

OCHOBHBIX ITOHATHH

YUUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCA K KOOPIUHAIIUU PA3TUYHBIX
MO3UIMI B COTPYJIHUUECTBE

(57

YnpaxHeHus B
COCTaBJIEHUU MOHHBIX YPaBHEHUI
peaKiuu.

OrneHnBaIOT MPaBUIILHOCTD BBITIOJIHEHUS JCHCTBUS HA YPOBHE
aJICKBaTHOM PETPOCTIEKUBHON OTICHKU

Bri6uparor Hanbosee 3¢heKkTuBHBIE CITIOCOOBI PEIICHUS 3a/1a4,
KOHTPOJIMPYIOT U OIEHUBAIOT MPOIIECCHU PE3yIbTaT

Y4acTBYIOT B KOJUIEKTUBHOM OOCYKJIEHUH MPOOIIEM, TPOSIBIISIOT
AKTUBHOCTH BO B3aMMOJCHCTBHH ISl PEIICHNUS KOMMYHHKATUBHBIX U
N03HABATENBHBIX 3a/1a4

(58

KucioTel B cBeTe

O,

1.®opMHUpPOBATH YMEHUE YUUTHIBATDH BBIJICJIEHHBIC YUUTEIEM
OPUEHTHUPHI ICUCTBUS B HOBOM Y4eOHOM MaTepuayie B COTPYTHUICCTBE
C YUHTEIIEM;




2. [InanupoBaTh CBOU ACUCTBHS B COOTBETCTBUU C IIOCTABICHHON
3a/1a4eil U yCIOBUAMU €€ pean3aliiy.

1.®opmupoBaTh yMEHUE IPOBOAUTH CPABHEHHE U KITACCU(DUKALIUIO 110
3aJIaHHBIM KPUTEPUSIM;

2.DopMHpPOBaTh y YUAIIKUXCS IPEACTABICHNE O HOMEHKIATYPE
HEOPraHWYECKHUX COCIUHECHMI;

1.CoBepieHCTBOBaTh YMEHHE I0TOBAPUBATHCS U MIPUXOIUTH K 00LIEMY
PELIEHUIO B COBMECTHOM JESTENBHOCTH,

2.Pa3BuBaTh yMeHUE MPOIYKTUBHO pa3peniaTb KOH(QIUKTH HA OCHOBE

ydera
VMHTEPECOB M MO3UIMMI BCEX €0 YYACTHUKOB;

(59

OcHoBaHUA B
cete TO/I.

1.®opMHUpPOBATH YMEHUE YUUTHIBATDH BBIJICJIEHHBIC YUUTEIEM
OPUEHTHPHI ICUCTBUS B HOBOM y4e€OHOM MaTepHalie B COTPYIHUYECTBE
C YUUTEJIEM;

2. ImanupoBaTh CBOU JECUCTBUSA B COOTBETCTBUU C MTOCTABJICHHOU
3a7a4eil U YCIOBUSIMU €€ peaTnu3aluu.

1.®opmMupoBaTh YMEHUE MTPOBOIUTH CPABHEHUE U KJIACCU(PUKAIIUIO TI0
3aJJaHHBIM KPUTEPUSIM;

2.@opMHUPOBaTh y YUAIIUXCS MPEICTABICHUE O HOMEHKIIATYpe
HEOPraHUYECKUX COCIUHECHUN;

1.CoBepIlieHCTBOBAaTh YMEHUE JOTOBAPUBATHCS U MPUXOIUTH K OOIIEMY
PEILICHUIO B COBMECTHOM AEATEIIbHOCTH;

2.Pa3BuBaTh yMEeHUE IPOAYKTHUBHO pa3pemiaTh KOHPIUKTH HA OCHOBE

ydera
VMHTEPECOB U MO3UIMMI BCEX €0 YYACTHUKOB;

(60

Oxcuppl B cBete TOJI

MPUHUMAIOT M COXPaHALOT y4ebHYI0 33434y, NAAHMUPYIOT CBOU
AENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCA0OBUAMMU ee
peannsaumm CaMOCTOATENIBHO CO3/IA0T aJITOPUTM JIEITCIBHOCTH MPH
pereHny mpooIeM pa3IuIHOTO XapakTepa

OCHOBHBIX ITOHATHH

YUUTHIBAIOT PA3HbIE MHEHHUS U CTPEMSITCA K KOOPAUHAIIUN PA3IAYHbBIX
MO3UIMI B COTPYIHUUECTBE

10
(61

Comu B cBete TO/I.

CraBuTh yueOHBIE TIETTH
CpaBHuBaTh, KJ1acCUUIIMPOBATH U 00001aTh (DAKTHI U SBJICHUS
dopmynupyeT cOOCTBEHHOE MHEHHE U TTO3UITHIO
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(62

IIpakTuueckas padora Ne 4.,
CBolicTBa KUCJIOT, OCHOBaHHH,
OKCHJIOB U COJIEH.

[{enenonaranve u MIAHUPOBAHUE

DOopMHUPOBAHKE TTO3HABATEIILHOU LIEN

1. [InanupoBaHue MpakTUYECKO paboTe Mo npeaMery
2.Pa3penienne koH(IUKTA

3.YnpaBieHue nNoBeIeHUEM NTapTHEPa

12
(63

['eHeTrnueckas CBsA3b MEXKIY
KJIACCAMH HEOPTaHUYECKHUX
COEIMHEHUI.

1.®opMupOBaTh YMEHNE YUUTHIBATH BBICICHHBIE YUUTEIEM
OPHEHTHUPHI ICUCTBUS B HOBOM Y4eOHOM MaTepuayie B COTPYIHUICCTBE
C YUHTEIIEM;

2. [InanupoBaTh CBOM IEUCTBUSI B COOTBETCTBUHU C MTOCTABICHHOM
3a/layeyl ¥ YCIOBUAMU €€ pealIn3aliu.

1.®dopMupoOBaTh YMEHHE TPOBOUTH CPABHEHUE M KJIACCU(DUKAIIHIO 110
3aIaHHBIM KPUTEPUSIM;

2.DopMUpOBaTh Y yYalIMXCS MIPEACTABICHUE O HOMEHKIIATYPE
HEOPraHWYECKUX COEIMHEHHI;

1.CoBepIiieHCTBOBAaTh YMEHUE JOTOBAPUBATHCS U MPUXOJUTH K O0IIEMY
PELIEHUIO0 B COBMECTHOM JAEATENBHOCTH;

2.Pa3BuBaTh yMeHUE IPOAYKTUBHO pa3peiiaTh KOHPIUKTHI HA OCHOBE

yuera
MHTEPECOB U MO3ULIKUN BCEX €r0 YYaCTHUKOB,;

13
(64

OKHUCIIUTENBHO -
BOCCTAHOBUTEIIbHBIC PEAKIINH.

O11eHUBAIOT MTPABIIIBHOCTD BHITIOJHEHUS ICHCTBUS HA YPOBHE
aJIeKBaTHOM PETPOCIIEKUBHON OLICHKH

Bri6upatot naubosee 3¢ pexTruBHBIE CIOCOOBI pelIeHHs 3aad,
KOHTPOJIUPYIOT U OLICHUBAIOT MPOILIECCUU PE3YIIbTAT

YUUTHIBAIOT Pa3HbIe MHEHHS U CTPEMSITCS K KOOPJIMHAIIUHN Pa3TUIHbBIX
NO3HMLUN B COTPYIHUYECTBE

14
(65

YIpaXHeHUs B COCTaBICHUU
OBP.

CraBuTh yueOHBIE TIETTH
CpaBHuBath, KJ1acCUUIIMPOBATH U 00001IaTh (DAKTHI U SBJICHUS
dopmynupyeT cOOCTBEHHOE MHEHHE U TTO3UITUIO

15
(66

CBolicTBa BEIECTB U3YUEHHBIX
kJjaccoB B ceete OBP.

[{enenosaraHue v MJIAHUPOBAHUE
dopMUpOBaHUE MMO3HABATEIBHON LETU
Pa3pemenne kondaukra

VYrpaBieHue NoBeACHUEM NapTHEpa
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[TpakTuueckas padbora Ne 5.

MPUHMMAIOT MU COXPaHAIOT y4ebHyto 3a4a4y, NNaHUPYIOT CBOU

(67| 'eneTnyeckas cBA3b MEKIY [ENCTBMA B COOTBETCTBMM C NOCTAaBAEHHOM 3a4a4eN U YCAOBUAMMK ee
) | KIraccaMu HEOPraHMICCKUX peannsaumm CaMOCTOATENIBHO CO3/1A0T aJTOPUTM JIEITEIbHOCTH IPH
COEIMHEHHUH. pelieHny IpooeM pa3IndHOro Xapakrepa
OCHOBHBIX ITOHSITUI
YUUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSA K KOOPJIUHAIIUU PA3TUYHBIX
MO3UIMI B COTPYJIHUUECTBE
17| IloBTOpEHHKE MO TEME OueHMBaIOT MPAaBUWIBHOCTD BBIIIOJHEHUS JEHCTBHS HA YPOBHE
(68| «PacTBOpEHUE. aJICKBATHOW PETPOCTIEKUBHOM OLICHKU
) | PacTtBOpBI. BriOuparoT Haubosiee 3pdhekTuBHBIC CIIOCOOBI pellIeHUs 3a/1a4,
CaoiicTBa KOHTPOJMPYIOT U OLIEHUBAKOT MIPOLIECCUU PE3YIIBTAT
pacTBOpOB YUUTBIBAIOT PA3HbIE MHEHHUS U CTPEMSTCS K KOOPIUHAIIMU PA3INYHbIX

SJICKTPOJIMTOB.>

MO3UIMMN B COTPYAHHUYCCTBC

IToypouHoe miianupoBanue mo xuMumn 9 kiaacca (68 ypoxon)




Ne Tema v TUII ypOKa Hara | [dara Ilnanupyembie pe3yabTaThl
n/ mian | ¢akr
n
Beenenune. O0mas xapakTepucTHKA XMMHUYECKHUX 3JIEMEHTOB M XMMHU4YecKuX peakuuii. [lepuoanyeckuii 3aKoH n
nepuoanYecKas cucreMa xumnieckux 3jieMenToB JI.M.Menaeneena. (104.)
1. | Xapakrepucrtuka Hayuamcs: xapakTepu30BaTh XUMUYECKHE AIEMEHTHI -3 —T0 nepuoza no
XAMHUYECKOTO JICMEHTa Ha nx nonoxenuto [ICXD JI.1. Menneneena.
OCHOBAHHH €T0 MOJIOKECHHS Tlonyuam 603M0CHOCMb HAYYUMBCA. ONTUCHIBATH U3YYEHHBIE OOBEKTHI
B [ICXD KaK CHCTEMBI, IPUMEHSAS JIOTUKY CUCTEMHOTI'O aHAIN3a
1. 1. MenneneeBa
2. | CBoiicTBa OKCHUJIOB, Hayuamcs: Ha3pBaTh 0011IMe XUMUYECKHE CBOMCTBA KUCIOTHBIX,
KHCJIOT, OCHOBAaHUHU U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHUM U coJjiei ¢ mo3unuu TO/I;
coseit B ceere TOJl u OBP MIPUBOJUTH IIPUMEPHI PEAKIUN, OATBEPKIAIOIINX XUMUYECKHUE CBOWCTBA:
OKCHUJOB, KUCJIOT, OCHOBAHUM, COJIEH; ONPEIEIISITh BEMIECTBO —
OKHCJIUTENIb U BEIIESCTBO —BoccTaHoBUTENL B OBP;
THonyuam 6o3moocnocms Hayuumsvcs: TPOTHO3UPOBATH CIOCOOHOCTH
BEIIECTBA MPOSBIISITH OKUCIUTEIbHBIE UJIIN BOCCTAHOBUTEIBLHBIE CBOMCTBA
C YYETOM CTENEHEN OKUCIICHUS JIIEMEHTOB, BXOASIIUX B €0 COCTaB
3. | AmdoTepHbBIe OKCUIBI U Hayuamcs: xapakTepn3oBaTh XUMHUYECKHE CBOMCTBA aM(POTEPHBIX
TUAPOKCHUIBI OKCHJIOB U TUAPOKCUIOB; UCTOJIb30BATh MPU XapaKTEPUCTHUKE BEIIECTB
MOHSTHE «aM(POTEPHOCTHY, MPOBOIUTH OMBITHI, TIOJITBEPKTAFOIIIHEC
XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCUIAOB U TUAPOKCHIIOB;
Llonyyam 803mocHOCMb HAYUUMbCA: OCO3HABATH 3HAUCHUE
TEOPETUUECKUX 3HAHUU JIJIS PAKTUYECKOU JIESITEIbHOCTH YEI0BEKA
4. | Ilepuoauueckuii Hayuamcsa: onvceiBaTh M XapakTepu3oBaTh TabmuuHyo dpopmy [ICXD
3akoH 1 [ICXD JI.1. Menneneesa; nenarb yMO3aKIIOUEHHUS O XapaKTEPE U3MEHEHNUS
CBOMCTB XUMUYECKHUX DJIEMEHTOB C YBEJIIMUEHUEM 3aPSA0B AaTOMHBIX SJIED.
Llonyyam 803mocHOCMb HAYYUMbCA: IPUMEHATH 3HAHUS O
3aKOHOMEPHOCTAX MEPUOAUYECKON CUCTEMBI XUMUYECKHUX AJIEMEHTOB IS
O0OBSCHEHUSI U MIPEABUECHUSI CBOMCTB KOHKPETHBIX BEIIIECTB
5. | Xumuyeckas Hayuamca: XxapakTepn30BaTb XUMUYECKANA COCTAB )KMBOM KJIETKHU; COCTAB

OopraHu3anu:Aa IIpupoabl

s1pa, MAHTUU 36MHOU KODBI,
Tlonyuam 603moxcHOCMb HAYUUMbCA. OOBSICHATH MUP C TOYKU 3pEHUS




XUMHUN

Knaccudukanus
XUMUYECKUX PEaKITUi

Hayuamcs: yctanaBnIuBaTh NPUHAIJIC)KHOCTh XUMHUYECKOW PEAKITHH K
onpeneaEéHHOMY TUITY 110 OJTHOMY M3 KJIACCU(DUKAITMOHHBIX TPU3HAKOB:

1) Mo 4ncITy ¥ COCTAaBY MCXOHBIX BEIIECTB U MPOTYKTOB PEAKITUN
(peakuuu COeTUHEHUS, Pa3IOKEHHUs, 3aMeleHNs] 1 OOMEHa);

2) MO BBIJICTICHUIO WM MOTJIOIIEHUIO TeTUIOTHI (peaKkuu
AK30TEPMUUYECKHUE U SHIOTEPMUUECKHE);

3) 10 U3MEHEHUIO CTENEHEN OKUCICHUS] XUMUYECKHUX JIEMEHTOB (PEaKIUU
OKHUCJIUTEIPHO-BOCCTAHOBUTEIIHHBIC);

4) mo o6paTUMOCTH TIporiecca (peakiuu oOpaTUMble U HEOOpaTUMBIE);
Tlonyuam 603M0cHOCMb HAYYUBCA: COCTABIATH MOJIEKYJISIPHBIE U MTOJIHbIE
MOHHBIC YPABHEHUS TT0 COKPAIICHHBIM HOHHBIM YPABHEHUSIM.

ITonsiTue 0 ckopocTH
XAMHUYECKON peaKuu

Hayuamcs: Ha3biBaTh PaKkTOpPbI, BIUSIONIME HA CKOPOCTh XUMUYECKON
peakiuu U OObIACHATD UX BIUSHUE HA CKOPOCTh XMMHUECKOHN PEaKIInu;
Ha3bIBATh (PAKTOPHI, BIMSIONIME HA CMEIIEHHNE XUMUYECKOTO PABHOBECHS.
Tlonyuam 6o3mooxcnocms

Hayuumvcs. IPOrHO3UPOBATH PE3YNIbTATHI BO3IEUCTBUS PAa3IMUHbIX
(akTOpOB Ha U3MEHEHUE CKOPOCTH XUMUYECKON PEAKIUU;
MPOTHO3UPOBATH PE3YJIbTAThl BO3IEUCTBUS PA3IMYHBIX (PaKTOPOB HA
CMEIIEHUE XUMHYECKOTO PaBHOBECHSI

Karanuzaropsl

Hayuamcs: ucnionp30BaTh Npu XapaKTEPUCTUKE MPEBPALIEHUMN BEILIECTB
MOHATHS «KATaIU3aTop», KMHTUOUTOPY», «KAHTHOKCUIAHTHI, MPOBOIUTH
HECJIOKHbIE XUMUYECKHUE OMBITHI U HAOJIIOICHHS 32 U3BMEHEHHUSIMU CBOMCTB
CBOWCTB BEIIIECTB B MPOIIECCe MpeBpalieHnii, coomoaats npasmwia Th u
OT.

Tlonyuam 603mM0cHOCMb HAYYUMbCA. TPAMOTHO 00paIaThCs C
BEIIECTBAMHU B ITIOBCEHEBHOMN KU3HU

[ToBTOpEHUE MO TEME
«BBenenue»

Hayuamcsa: 006001math 3HaHUS U IPEACTABISATh UX CXEM, TaOJIHII,
MpE3EHTAIUI

Tema 1. Metamabi(184.)

10

ITonoxxenue
MeTtaiaoB B [ICXDO,
CTpPOCHHE.

Hayuamcs: xapakTepu30BaTh METaJUIbI 110 UX noJioxkeHuto B [ICXD
JI.I.MeHnieneeBa, ONUChIBaTh CTPOCHUE (PU3UYECKHE CBONCTBA METAJIOB,
OOBSACHSTH 3aBUCUMOCTb CBOMCTB METAJUIOB OT MX nosoxeHus [1CXD




J.M.Menneneena;

Honyuam 8o3moorcHocmsb Hay4umsbcs: TPOrHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U UX COCJMHEHUI Ha OCHOBE 3HAHUM O
MEPUOIMYECKOM 3aKOHE.

11 | ®uznueckue
CBOICTBA METAJIOB.
CriaBbl
12 | XuMnueckue cCBOMCTBA Hayuamcsa: onvceiBaTh CBONCTBA BEIIECTB HA OCHOBE HAOJIIOACHUH 3a X
METAaJJIOB MPEBPALIEHUSIMA, IEMOHCTPUPYEMBIMHU YUUTEIIEM, HCCIEA0BATH CBOMCTBA
BEILIECTB B X0/I€ BBIMOJHEHHUS JJAOOPATOPHOTO OIBITA, JIEJaTh BHIBOJIBI O
3aKOHOMEPHOCTAX CBOMCTB METAJUIOB B IIEPUOJIAX U IPYyMIIAX.
Honyuam 6o3moorcHocmsb HAy4UumsbCs: TPOTHO3UPOBATH XUMUYECKHUE
CBOMCTBA HEM3YUYEHHBIX JIEMEHTOB U UX COEAMHEHNN HA OCHOBE 3HAHUM O
MEPUOIMYECKOM 3aKOHE.
13 | Mertamuibl B mpupoe. Hayuamcs: coOCTaBISITh ypaBHEHUS pEAKIUH , JIEKAIUX B OCHOBE
[Tomy4yeHne meTamnos. MOJy4YEHHUS METAIIJIOB.
Honyuam 6o3moorcnocms Hayuumsbcs: TPUBOJUTH TPUMEPBI YPABHEHUU
peakIui, JeaIiux B OCHOBE IPOMBIIIJIEHHBIX CIIOCOO0B MOJYyUYCHUS
YyT'yHa U CTaJu.
14 | Pemienue pacueTHBIX 3a1a4 Hayuamcsa: peuiath pacueTHbIE 3aJ1a4d MO YPABHEHUSIM XUMHUUYECKUX
C Maccosoli 0oJel 8blxooda pEaAKLHM, TPOTEKAIOIINX C YYaCTUEM METAJIIIOB U UX COCIMHEHHUM.
npooykma. THonyuam 803moocHOCIb HAYYUMBCA: PELIATH OJIMMITHAAHBIE 3a1a4H.
15 | I[lonsiTue 0 Koppo3uu Hayuamcsa: ncnionp30BaTh NpU XapaKTEPUCTUKE METAIIIOB U UX
METaJJIOB COCMHEHUH TOHATHUS «KOPPO3UsI METAIIIOBY, «XUMHUUYECKAST KOPPO3HS»,
«OQIIEKTPOXUMHYIECKASI KOPPO3HS», HAXOIUTh CIIOCOOBI 3alTUTHI METAJLIOB
OT KOPPO3HH.
Honyuam 6o3moorcHocmsb HAyuumsbcs | IPUMEHSTh 3HAHUSL O KOPPO3HUH B
JKU3HHU.
16 | [llemounbie METaAJIBI. Hayuamwbca: naBath XapaKTEPUCTUKY LIETOYHBIM METAJIAM I10 UX

nojpkeHuto B [ICXD JI.M.MeneneeBa, uccieaoBaTh CBOMCTBA IIETOYHbBIX
METAJIOB — KaK ITPOCTHIX BEILIECTB.

Tlonyuam 603moicHocms HaAyuumMbCs: TPaMOTHO 00paIaThes C
BEIIIECTBAaMHU B MOBCEAHEBHOM JKU3HU.




17

CoenuHeHns MIEIOYHBIX
METaJIJIOB

Hayuamcsa: xapaktepu3oBath GU3NYECKUE 1 XUMHYECKHUE CBOMCTBA
OKCHUJOB Y TUAPOKCUAOB IEITOYHBIX METAIJIOB, COCTABIIATH XUMUUECKHE
ypaBHEHUSI, XapaKTEPU3YIOIIME CBOMCTBA IIEJIOYHBIX METAJIJIOB, PELIATH
«UEMOYKN» PEBPALLICHUMN.

Llonyuam 603M0HCHOCMb HAYUUMBCA: COCTABIATH IIETTOYKN
IIPEBPAILICHUM.

18

[[lenouyHo3eMebHBIE
METaJLIbI.

Hayuamyuca: naBaTh XapaKTEPUCTUKY LIETOYHO3EMEIBHBIM METAIIIAM I10
ux nomkenuto B [ICXD JI.11.MenzaeneeBa, XxapakTepu3oBaTh COCTAB
aTOMOB, UCCJIEIOBATh CBOMCTBA IIEJIOYHBIX METAIUIOB — KAK MPOCTHIX
BEILIECTB.
Tlonyuam 603mocHOCMb HAYUUMbBCA: TPAMOTHO 00paIaThCS €
BEIIECTBAMHU B ITOBCETHEBHOM KU3HU

19

Coennuenus
HIEJIOYHO3EMETBHBIX
METAJJIOB

Hayuamcs: xapakrepu3oBaTh PU3NYECKHE U XUMUYECKHE CBOMCTBA
OKCHUJOB Y TUAPOKCUAOB MIEITOYHO3EMETBHBIX METAJIIOB, COCTABIISTH
XUMHYECKUE YPABHEHHUS, XapPAKTEPU3YIOIINE CBOMCTBA IIEIIOYHBIX
METAJIJIOB, PEIIATh «LETOYKI IPEBPALLICHUI.

Tonyuam 603modicHocmb HAYYUMbCA: COCTABIISITH KLENTOYKM»
IIPEBPAILICHUI

20

AJIOMUHUMN.

Hayuamwbca: naBath XapakKTEPUCTUKY ATIOMUHUS 10 €0 NOJKEHUIO B
I[ICXD J.N.MeHnneneeBa, xapakTepru30BaTh COCTAB aTOMa,
XapaKTepU30BaTh (PU3UIECKUE U XUMHUECKUE CBOMCTBA ATFOMUHUSA,
OOBSCHSTH 3aBUCUMOCTh CBOMCTB alTFOMHHMS OT ero nonoxenus B [ICXD
J..MeHnneneeBa, OOBSCHITh TPUIMHBI XUMHUYECKON MHEPTHOCTU
AJTFOMUHUSL.

Tlonyuam 603m0xcHOCMb HAYYUMBCA: TPAMOTHO 00paIaTHCS C
BEILIECTBAMU B MOBCEAHEBHOW KU3HU

21

CoenuHeHns aIFOMHUHAS.

Hayuamcs: xapakrepu3oBath (pU3NUECKHE U XUMUYECKUE CBOMCTBA
OKCH/JIa U TUAPOKCUA ATOMHHUS, COCTABIATh XUMUYECKUE YPABHEHUS,
XapaKTepU3yIoLIMe CBOWCTBA ATIOMUHUS, PEIIATh «IETIOYKU»
MIPEBPALLCHUM.

Llonyyam 803M0CHOCIb HAYUUMBCA: COCTABIATH «LIETOYKN
IIPEBPAILLECHU I

22

IIpakTHyeckas padbora

Hayuamcs: obpamatbces ¢ 1ab0paTopHbIM 000pYI0BaHUEM U




Nel
Ocy1iecTBieHHE IEMOYKU

XUMUYECKUX MPEeBpPALLICHUN

HarpeBaTesIbHBIMU TPUOOpPaMu B COOTBETCTBHUHU C MPABUIIAMU TEXHUKU
0€30MacHOCTH, ONTUCHIBATH XUMHUYECKUH IKCIIEPUMEHT C TIOMOIITBIO S3bIKA
XUMUH, J1eJ1aTh BBIBOJIbI IO pe3yjIbTaTaM dKCIIEPUMEHTA.

Tonyuam 6o3moxcnocms Hayuumuvcs: 0CO3HABATh HEOOXOUMOCTh
cobmonenus npaBui Th u OT aiig coxpaHeHus 310POBbSI OKPYKAIOIIKX.

23

Kemneso.

Hayuamucsa: naBath XapakKTepUCTHKY Xkeje3a Mo ero nomxeHuto B [ICXD
J..MenneneeBa, XapakTepu30BaTh COCTAB aTOMAa, XapaKTEPU30BaTh
¢du3nUecKue 1 XUMHUYECKHE CBOMCTBA jKelle3a, 0ObSICHATh 3aBUCUMOCTD
CBOMCTB keie3a ot ero noioxkenus B [IICXO JI.M.Menaeneena,
MCCJIEI0BaTh CBOMCTBA JKeJe3a B XO/I€ BBINOIHEHUS J1a00OPATOPHOTO
OMbITa, ONMMUCHIBATH XUMUYECKHUM IKCTIEPUMEHT.

THonyuam 603moxcnocms Hayuumsvcs: TPaMOTHO OOPAILATHCS C
BEILIECTBAMHU B IOBCEIHEBHON KU3HU

24

CoenuHeHns xKeiesa.

Hayuamcs: xapaktepnu3oBath GU3NUECKHE U XUMUYECKHUE CBOMCTBA
OKCHJIOB Y TUJPOKCHJIOB KeJe3a, COCTABIISATh XUMUUECKHE YPaBHEHUS,
XapaKTepU3yIOIINe CBOMCTBA COCIMHEHU kKejle3a, MPOBOIUTh
KaueCTBEHHbIC PEAKIUU, OATBEPKAAIONINE HATMYHUE B BOAHBIX PACTBOPaX
KaTHOHOB eJe3a, pelaTh «UETNOYKu» MPeBpaIICHUN.

Ilonyuam 603mMoHCHOCMb HAYUUMBCA. COCTABIATDH CLEMOYKH
peBpaIlleHU, COCTABISATh MOJIEKYJISIPHBIC U MOJIHbIE HOHHBIE YPABHEHUS
M0 COKpAIIEHHBIM HOHHBIM YPAaBHEHUSIM

25

IIpakTHyeckas padora
Ne2

[Tomy4yeHue u cBOKCTBA
COE€IMHEHUN METaJlJIOB

Hayuamcs: obpamatscs ¢ 1abopaTOpHBIM 000pPYIOBAHHEM H
HarpeBaTeJIbHBIMU IPUOOPaMH B COOTBETCTBUHU € IIPABUIIAMU TEXHUKU
0€30MMacCHOCTH, OMMCHIBATH XUMUYECKUN IKCIIEPUMEHT C IIOMOILBIO SA3bIKa
XUMUH, J1€JIaTh BBIBOJBI 110 pe3yJIbTaTaM 3KCIIEPUMEHTA.

Tlonyuam 603moocHOCMb HAY4YUMbCS: OCO3HABATh HEOOXOAUMOCTh
coomoaenus npaBwi b u OT 175 coxpaHeHus: 370pPOBbs OKPYKAIOIIUX.

26

IIpakTHuyeckasi padbora
Ne3

Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a4 Ha pacrlo3HaBaHUE

Hayuamcsa: oGpamatscs ¢ 1a00paTOpHBIM 000pPY0BAaHUEM U
HarpeBaTeIbHBIMU MTPUOOPAMU B COOTBETCTBUU C TIPABIIIAMH TEXHUKH
0€30MacHOCTH, ONTUCHIBATh XUMUUECKUH IKCIIEPUMEHT C TTOMOUIBIO A3bIKA
XUMUH, J1€71aTh BBIBOJIbI IO pE3yJIbTaTaM dKCIIEPUMEHTA.

Tlonyuam 603mocHOCMb HAYUUMBCA. OCO3HABATH HEOOXOIUMOCTh
cobmoaeHus npaBwi b u OT 1151 coxpaHeHHsT CBOETo 370POBbsSI U




OKPYXKAIOIIKX.

27

IloBTOpEHHME MO TEMe
«MeTtame»

Hayuamcs: 0600maTs 3HaHHS ¥ PEJCTABIATh UX CXEM, TAaOJIHII,
IpE3CHTalu1

28

Konrpoabnas padora Nel
1o teme «MeTaby

Hayuamcs: npuMeHATh IOJy4YeHHbIE 3HaHUA U CHOPMUPOBAHHBIE YMEHUS
IUIS pellieHusl yYeOHbIX 3a/1a4

Tema 3. Hemeranabi(284.)

29

OO611ast xapakTepucTHKa
HEMETaJIIOB

Hayuamcs: naBath onpeaeneHns NOHIATHIM «3JIEKTPOOTPULIATEIBHOCTDY «
AJUTOTPOIUS» XapaKTepU30BaTh HEMETAILIBI 110 UX Mojo0xkeHnto B [ICXO
JI.M1.Menpeneesa, onuchiBaTh CTpOCHUE (DPHU3HUECKHE CBOICTBA
HEMETAIIIOB, OOBSACHAThH 3aBUCUMOCTb CBOMCTB HEMETAIIIOB OT UX
nonoxenus [ICXD JI.M.MeHnaeneeBa;coCTaBlIsATh Ha3BaHUS COCTUHCHUM
HEMETAJIJIOB 110 popMyJie U GopMyJI IO HA3BAHMIO, HAy4aTCs AaBaTh
OTIpEETICHUS «aJUIOTPOIUS», «AJUIOTPOIIHbIE MOAN(DUKALIVID.

THonyuam 603modcHocms Hayuumvbcs: IPOrHO3UPOBATH CBOMCTBA
HEU3YUYEHHBIX 3JIEMEHTOB U UX COEMHEHUN Ha OCHOBE 3HAHUM O
MIEPUOINYECKOM 3aKOHE

30

OO01me XUMHUYECKHUE
CBOICTBa
HEMETAJLIOB.

Hayuamcsa: xapakTepn3oBaTh CTPOCHHE HEMETAJIIIOB, OOIINE XUMUUECKUE
CBOMCTBA HEMETAJUIOB, OUCKHIBATH OOIIHE XUMUYECKUE CBOMCTBA
HEMETAJJIOB C MOMOIIBIO SI3bIKA XUMHUU, COCTABJISATh YPABHECHUS
XUMHUYECKUX PEaKIUi, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA
HEMETAaJJIOB UX COCAMHECHUN

Ilonyuam 803M0HCHOCMb HAYYUMBCA: TPOTHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U UX COCAMHEHUI Ha OCHOBE 3HAHUM O
MEPUOIUYECKOM 3aKOHE

31

Bonopon

Hayuamcsa: xapaktepu3oBaTh BOJIOPO MO €ro noJioxkenuto B [ICXD
J1..1.Menneneena,

XapaKTepHU30BaTh CTPOEHUE aTOMa BOJIOPO/Ia, OOBSICHATH €r0 BO3MOKHbIE
CTEIIEHH OKUCJIEHUS, XapaKTeprU30BaTh

(bU3UYEeCcKre U XUMHYECKHE CBOMCTBA BOJOPO/1a, OOBICHITH 3aBUCUMOCTD
CBOMCTB BojiopoJa oT nojoxkeHus ero B [ICXD JI.M1.Menaeneena,
OTHCHIBATH JTAOOPATOPHBIE U IPOMBIIIICHHBIE CIIOCOOBI TTOTYICHUS
BOJIOPOJIA .

Tlonyuam 603moxcHocmsb Hayuumuvcs: OOBSICHATD TBOMCTBEHHOE




nosioxkenue Bogopoaa B [ICXD JI.M.MenaeneeBa, rpaMOTHO 00paIaThCs
C BEIleCTBaMU B IIOBCEIHEBHOM JKU3HU

32

Bona

Hayuamcs : xapakTepu3oBaTh CTPOCHHE MOJIEKYJIBI BOAOPOA,
(bhU3UYEeCKHEe U XUMHYECKUE CBOMCTBA BOIBI, OOBSICHATh AHOMAJIUHU BOJIBI,
CIIOCOOBI OYMCTKHU BObI, TPUMEHSTH B OBITY (DUIIBTPBI ISl OUMCTKU BOIbI,
MPABUJIBHO UCMOJIb30BaTh MUHEPAIBHYIO BOJTY, BBIIIOJIHSITH PACUETHI 110
YpPaBHEHUSIM XUMHUUYECKUX PEaKIHi, MPOTEKAIOIINX C YIaCTUEM BO/IBI.
Tlonyuam 603moxcHoCcmb HAYUUMbCsl: 0ObEKTUBHO OLICHUBATh
WH(OPMAITHIO 0 BEMIECTBAX M XUMUYECKHUX MTPOIIECCaX, KPUTHIECKU
OTHOCUTBCS K MCEBAOHAYYHOU MHPOpMaLIUU, HEOOPOCOBECTHOM peKIame

33

[asorensr: oOmas
XapaKTepUCTHKA

Hayuamcs: xapaktepu30BaTh CTPOEHHUE MOJIEKYJI TAJIOTEHOB, OMUCHIBATh
(bU3NYeCcKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB Ha OCHOBE HAOIIOICHU
3a X MPEBPAIICHUSIMU BO BPEMS JIEMOHCTPAIIUOHHBIX OIMBITOB, OOBSICHATH
3aBUCUMOCTH CBOMCTB rajIor€HOB MX OT nojoxenus B [ICXD JI.1.
MenneneeBa, COCTaBIATh (POPMYIIbI COCTMHEHUHN TAJIOTEHOB U 110
dhopMyiam 1aBaTh Ha3BaHUS COSTUHEHUSIM TAJIOTEHOB

Tonyuam 603modrcHocmsb HayyumobCsl: OCO3HABATh HEOOXOIUMOCTD
COOJIFOICHUS MTPABIIT SKOJIOTMYECKOM O€30ITaCHOCTH MPU OO0paIleHUH C
rajoreHaMu

34

COC,Z[I/IHCHI/IH raJJorcHoB

Hayuamcs: ycTaHaBIMBaTh CBSA3b MEXY CBOMCTBAMU COCAVMHEHUMN U UX
IIPUMEHEHUEM, N3y4aTh CBOMCTBA COCAMHEHUMN TAJIOTE€HOB B XO/1€
BBITIOJTHEHUSI TAOOPATOPHBIX OMBITOB ,

Tonyuam 603mooicHOCMb HAYYUMbCS: UCTIONb30BaTh IPUOOPETEHHBIE
KOMIIETEHIIMH MIPH BBIIIOJIHEHUU TPOEKTHBIX padOT MO U3YUYEHUIO CBOMCTB
1 c110co0O0B MOJYYEHUS U pacCliO3HaBaHUsI COEIMHEHUH IaJOT€HOB

35

IIpakTHyeckas padora
Ne4

Pemenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4
o teme «Iloarpymma
rajoreHOB)

Hayuamcs: oGpamarbest ¢ 1abopaToOpHBIM 000pyI0BaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHH C IIPABHIIAMU TEXHUKH
0€30MaCHOCTH, ONMCHIBATH XUMUYECKUN IKCTICPUMEHT C IIOMOIIBIO SI3bIKA
XMMHFH, JCJIaTh BBIBOJIBI 11O PE3yJIbTaTaM KCIIEPUMEHTA.

Tonyuam 603mocHOCMb HAYUUMbCSL: 0OCO3HABATH HEOOXOIMMOCTD
coommoaenust paBuwi Th u OT st coxpaHeHUsT CBOETO 3I0POBbSI U
OKPYKaFOIIHX

36

Kucnopon

Hayuamcs:,




XapaKTeprU30BaTh CTPOEHUE MOJIEKYJIbl KUCIOPOAA, COCTABIATh
XUMHUYECKUE YPABHEHUS, XapAKTEPU3YIOIINE XUMUYECKHE CBOMCTBA
KHUCIIOpOa, OOBSICHATh TPUMEHEHUE AJTOTPOIHBIX MOAU(PUKALIUIMA
KHCJIOPO/Ja,

OMKCHIBATH JJAOOPATOPHBIE U IPOMBIIIIEHHBIE CIIOCOOBI MOIYYEHUS
KHCJIOPOAA .

THonyuam 603moxcHocms HAyuumsvcs: TPaMOTHO 00PAILaThCS C
BEILIECTBAMH B IIOBCEIHEBHOM )KU3HU

37

Cepa.

Hayuamcs:,

XapaKTeprU30BaTh CTPOCHUE MOJIEKYJIbI CePbl OOBSICHATH 3aBUCUMOCTD
CBOMCTB cepbl OT ee noJioxkenus B [ICX3D JI.M. MenaeneeBa, COCTaBIATh
XMMHUYECKUE YPABHEHUS, XAPAKTEPUIYIOIINE XUMUYECKUE CBOMCTBA CEPHI,
O0OBSICHSATH MPUMEHEHUE aJUIOTPOIHBIX MOIU(PUKAIIUN CEPBI

Tonyuam 603mo4cHOCMb HAYYUMBCA: TPAMOTHO 00pAIIaThCs C
BEIIIECTBAMHU B ITOBCEIHEBHOM KU3HU

38

CoenuHenus cepbl

Hayuamcs:,

ONMCBHIBATH CBOMCTBA COCAMHEHUM CEPBI, COCTABIIATh YPABHEHUS PEAKLUN,
COOTBETCTBYIOIIUX «IIETIOYKE)» IPEBPALLCHAN

Ionyuam 603modichocmsb Hayyumuvcs.: IPOrHO3UPOBATh XUMUYECKHE
CBOMCTBA BEILECTB HA OCHOBE UX CBONCTB U CTPOCHUS

39

CepHas kucinoTa.

Hayuamcs:,

ONMCHIBATh CBOMCTBA CEPHOM KHUCIOTHI, B XOJI€ MIPOBEICHUS
71a00pPATOPHBIX OMBITOB , TPOBOIUTH KAYECTBEHHYIO PEAKIINIO Ha CyIb(dar
- UOH

Tonyuam 603m0xCHOCMb HAYYUMBCA: XAPAKTEPUZOBATH OCOOBIE CBOMCTBA
KOHIUECHTPUPOBAHHOW CEPHON KUCIOTBI

40

[Tonyuenue u
IIPUMEHEHUE CEPHOMN
KHCJIOTBI

Hayuamcsa :coctaBnsath ypaBHeHuss OBP ¢ yyacTtuem cepHOM KUCIIOTHI,
OMHCHIBATH 00JIACTH TPUMEHEHHUS CEPHOU KUCIIOTHI

Ilonyyam 603mo2cHOCMb HAYYUMbCA: TIPUBOIUTH NIPUMEPHI YPAaBHEHU I
peaKkui, JexXamx B OCHOBE IPOU3BOJICTBA CEPHOU KUCIIOTHI

41

IIpakTHyeckas padbora

Hayuamcsa: oGpamatscs ¢ 1a00paTOpHBIM 000pPY0BAaHUEM U




Ne§

Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4
o teme «lloarpynna
KHCJIOpOAa»

HarpeBaTebHBIMUA MPUOOPaAMU B COOTBETCTBUU C MPABHIIAMH TEXHUKH
0€301acHOCTH, ONTUCHIBATH XUMHUYECKUH IKCIIEPUMEHT C TIOMOIITBIO S3bIKA
XHUMWH, JEJIaTh BBIBOBI IO PE3yIbTaTaM SKCIIEPUMEHTA.

Tlonyuam 603mo4cHOCMb HAYUUMBCA. OCO3HABATH HEOOXOIUMOCTh
cobmoaeHus npaBwi b u OT 115 coxpaHeHHsT CBOETo 370POBbsl U
OKPYX AKX

42

A30T ¥ €ero CBOMCTBAa

Hayuamcs:,

XapaKTepru30BaTh CTPOCHUE aTOMa U MOJIEKYJIbl a30Ta, OOBIACHIThH
3aBUCUMOCThH CBOMCTB a30Ta OT ero noJioxkeHus B [IICXD JI.11.
MeHeneeBa, COCTaBIATh XUMUUECKHE YPABHEHHUS, XapaKTEPU3YIOIIHE
XUMHUYECKUEe CBOUCTBA a30Ta [loyuam 603MOHNCHOCIb HAYHUUMBCSL:
IPaMOTHO O0OpAaIIaThCsl C BEMIECTBAMHU B TTIOBCEAHEBHOM KU3HU

43

AMMUaK u ero COCAMHCHHMUA.

Coyim aMMOHUS

Hayuamcs: onuceiBaTh CBOMCTBA aMMHUAKA B XOJI€ IPOBEACHUS
71a00pPaTOPHBIX OMBITOB, TPOBOIUTH KAYECTBEHHYIO PEAKIINIO HA MOH -
aMMOHUS

Ionyuam 603modicHOCmb HAYYUMbCS: TPUBOAUTH IPUMEPHl YPaBHEHUN
PEaKINiA, ISKAIMNUX B OCHOBE MPOMBINIJIEHHBIX CITOCOO0B TOJIYICHUS
aMMHaKa

44

Okcuabl a3ora

Hayuamcs:,

ONKMCHIBATh CBOMCTBA COEIMHEHUN a30Ta, COCTABIATh YPABHEHUS PEAKIINIA,
COOTBETCTBYIOIIUX «IEIOYKE)» MPEBPALLICHUN

THonyuam 8o3moorcHocmsb HayuUumsbcs: MPOTHO3UPOBATH XUMUYECKHE
CBOMCTBA BEILIECTB HA OCHOBE UX CBOMCTB U CTPOCHUS

45

A30THAasA KUCIIOTA.

Hayuamcs:,

OIMCHIBATh CBOMCTBA a30THON KHCIIOTHI, B XO/1€ IPOBEICHUS
71a00paTOPHBIX OMBITOB

Tonyuam 603moxcHOCMb HAYYUMBCA: COCTABIATH IIETIOYKM
HpeBpalleHH Mo a30Ty

46

A30THAsA KHUCJIOTA KaK
OKHUCJIUTENb, €€ MOJIyUYCHHUE

Hayuamcs :cocraBnsts ypaBHeHuss OBP ¢ yuactuem a30THON KHCIIOTHI,
NPUMEHSTH COJIM A30THOUW KHUCIIOTHI B IPAKTUYECKOUN €SI TEIbHOCTH,
MIPOBOJIUTh KAUECTBEHHYIO PEAKIIMIO HA HUTPAT - HOH

Tonyuam 6o3moocnocms Hayuumsvcs: XapakTepu30BaTh 0COObIE CBOMCTBA
KOHLICHTPUPOBAHHOMN a30THOM KHCJIOTHI




47

®dochop. CoequneHus
docdopa. [Toustue o
dhochopHbIX yT0OpEeHUIX

Hayuamca:

XapaKkTepu30BaTh CTpoeHre aToMa (ocdopa, 0ObSICHIATH 3aBUCUMOCTh
cBoricTB docopa ot ero nosoxkenus B [ICXD JI.U. Menaeneena,
COCTABJIATh XUMUYECKHE YPABHEHHS, XapAKTEPUIYIOIINE XUMUIECKUE
CBOWCTBA a30Ta

B pe3yJbTaTe MPOBEACHHS J1a00paTOPHBIX OINBITOB, TPOBOAUTH
KauyeCTBEHHYIO peakiuio Ha ¢pocdar - HOH

Tlonyuam 803M0CHOCMb HAYYUUMbCA: ONMUCHIBATH (PU3HUECKUE U
XHUMHUYECKHE MTPOIECCHI, SIBISIONIMECS YaCThI0 KPYTOBOPOTA BEIIECTB B

MIPUPOJIC

48

Yraepon

Hayuamcs: xapakTepu30BaTh CTPOEHUE aTOMA YIJIEpOJ1a, OOBSICHSTH
3aBUCUMOCTh CBOMCTB yriepoaa oT ero noyioxenus B [ICXD J1.1.
MenneneeBa, COCTaBISITh XUMUYECKUE YPABHEHHUS], XapaKTEPU3YIOIINE
XMMHUYECKUE CBOMCTBA yriaepoaa

Tlonyuam 603mooicHocmy Hay4umbcs: ONUCHIBATH (PU3MUECKUE U
XUMHUYECKHE MTPOLIECCHI, BISIOLINECS YAaCThIO KPYrOBOPOTa BELIECTB B

MIPUPOJIC

49

Oxkcusl yriiepojaa

Hayuamcs:,

ONKMCHIBATh CBOMCTBA OKCUAOB YTIIEPO/IA, COCTABIIATh YPABHEHUS PEAKLINH,
COOTBETCTBYIOIIMNX «LEMOYKE» MPEBPALICHUH . IPOBOJUTH KAYECTBEHHYIO
PEaKIUIO MO PACO3HABAHUIO YTIIEKUCIIOrO ra3a

THonyuam 603modichocmsb Hayyumuvcs.: TPOrHO3UPOBATh XUMUYECKHE
CBOKCTBA BEILECTB HA OCHOBE UX CBOMCTB U CTPOEHUS

50

VYrosbHas KUCIOTA U €€
COJIH.

XKectkocTh BOABI U
CHOCOObI €€ yCTpaHeHus

Hayuamcs:

JIaBaTh ONPEIEIICHHS OHATUAM (GKECTKOCTh BOABD) ,0NIMCHIBATh CBOMCTBA
YTOJIbHOW KUCJIOTBI, COCTaBIISATh YPABHEHUS PEAKIIUIM, COOTBETCTBYIOIINX
«LENOYKEe» IPEBPALEHNN , COCTABIIATh HA3BaHUS COJIEH YTOJIBbHOU
KHUCJOTBI,

MPOBOAMTH KAUECTBEHHYIO PEaKIIMIO Ha KapOOHAT - HOH

Ionyuam 603modichocmsb Hayyumuvcs.: IPOrHO3UPOBATh XUMUYECKHE
CBOMCTBA BEILECTB HA OCHOBE UX CBOMCTB U CTPOCHUS

51

Kpemnun

Hayuamcs:,
XapaKTEepHU30BaTh CTPOCHUE aTOMa KPEMHUS, OOBACHSITH 3aBUCUMOCTb




CBOMCTB KpeMHMs1 OT ero nosoxeHud B [ICX3 J1.1. Menaeneena,
COCTaBJISITh XUMUYECKUE YPABHEHHUSI, XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBA KPEMHUS

Tonyuam 603mo2cHOCMb HAYYUMBCSA: TPAMOTHO 00pAIIATHCS C
BEIIIECTBAaMH B OBCEIHEBHOM KU3HHU

52 | CoenuHeHUsI KpeMHUS Hayuamcsa:,
ONKCHIBATH CBOMCTBA OKCUAA KPEMHHUS, COCTABIISATh YPABHEHUS PEAKLINM,
COOTBETCTBYIOIIUX «LEMNOYKE» MPEBPAIICHNUN . IPOBOJIUTH KAYECTBEHHYIO
pEaKLMI0 Ha CHJIMKAT - HOH
Tlonyuam 603mooicHocmo Hay4umbcsi: IPOTHO3UPOBATh XUMUUECKHE
CBOMCTBA BEILECTB HA OCHOBE UX CBOMCTB U CTPOCHUS
53 | CunukaTtHas Hayuamcs: IpakTHYECKOMY IIPUMEHEHUIO COETMHEHUIN KPEMHHUS
MPOMBILUIEHHOCTh Ionyuam 603modcHOCMb HAYUUMBCA.! TIPOTHO3UPOBATH XUMUYECKHE
CBOMCTBA BEILLIECTB HA OCHOBE UX CBOWCTB U CTPOECHMUSI
54 | IlpakTuyeckas pabora Hayuamcs: oGpamathces ¢ 1ab0paTOpHBIM 000pPYI0BAaHUEM U
Ne6 HarpeBaTeJIbHBIMU PUOOpPaMH B COOTBETCTBUHU C IIPABUIIAMU TEXHUKU
[Tomyuenue, cobupanue u 0€30MMacCHOCTH, OMMCHIBATH XUMUYECKUN IKCIIEPUMEHT C IIOMOILBIO S3bIKa
pacrno3HaBaHHe ra3oB XUMMH, J€JIaTh BBIBOJBI [T0 PE3yJIbTaTaM KCIEPUMEHTA.
Tonyuam 603m0o1cHOCMb HAYUUMbCA: 0CO3HABATh HEOOXOJUMOCTb
coomoaenus npaBwi b u OT 15 coxpaHeHus: CBOETO 310pOBbs U
OKpY>KAIOIIHUX
55 | O6o061eHue no Teme Hayuamcs: 0060011aTh 3HaHUA U TPEICTABIATh UX CXEM, TaOJIHII,
. «Hemeramib [Ipe3EHTALUN
56 | KonTpoabHasi paGora Ne2 Hayuamcs: npuMeHATh OTy4YeHHbIE 3HAHUA U CHOPMUPOBAHHBIC YMEHUS

no teMe «HemeTaiey

IUIS pellieHusl yueOHbIX 3a/1a4

Tema 5. O0001IeHrEe 3HAHMH 110 XUMHUM 32 KYPC 0CHOBHOM mK0JbI. [Toaroroska k urorosoi arrecramuu (I'MA) (104.)

57 | Ilepponnueckuii 3aKOH U Hayuamcs: 0600mate MHQOPMAIHIO IO TEME B BHUJIE CXEM, BHIMOIHSITh
[ICXD TECTOBBIE 3aJaHUs
58 | CBoiicTBa XUMHUYECKUX Hayuamcs :06001mate MHQOPMAIMIO 10 TEME B BUJIE CXEM, BBINOIHSITH

sneMeHToB B [ICXD

TECTOBYIO paboTy,




59

XUMHYECKas CBA3b

Hayuamcs: 0600maTs WHGOPMAIHIO TIO TEME B BHUJIC TAOJIHIIHI,
BBITIOJIHATH TECTOBYIO paboOTy

60 | Knaccudukarus Hayuamcsa: 0600marh uHPOpMAIUIO MO TEME B BUJIE CXEM, BBITTOJIHATh
XUMUYECKUX PEaAKITH. TECTOBBIC 3aaHUS

61 | Cxopoctb Hayuamcsa: 0606marb uH(OpMaIuIo 10 TEME B BUIE CXEM, BBITIOJIHATD

. | XUMUYECKUX PeaKITHit TECTOBYIO paboTy

62 | Knaccudukarus Hayuamca: o0600mars wuHpOpMAIIMIO 10 TEME B BUJE CXEM, BHITIOIHATh
HEOPTaHWYECKUX BEIIECTB TECTOBYIO paboTy

63 | CBoiicTBa HEOPraHUYECKUX Hayuamcs: 0606mats uH(DOpMALNIO 110 TEME B BUJE CXEM, BBIIIOJIHATH

. | BeliecTB TECTOBYIO paboTy

64 | 'eneTuueckue psiabl Hayuamcsa: 06006marb uH(OpMaIuIo 1Mo TeEME B BUE CXEM, BBITIOJIHATD

. TECTOBYIO paboTy

65 | Pemenue tecToB

66 | KonrpoJabHasi padora Ne3 Hayuamcs: npuMeHsTh NOJyYEHHbIE 3HaHUS U CPOPMUPOBAHHBIE YMEHUS

. Pemenune [MA IUIS pellieHusl yueOHbIX 3a/1a4

67 | [loBTOpeHUE Kypca XUMHUHU

68

9 xiacca




