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[TOACHUTEJIBHAA 3AITNCKA

Pabouast mporpamma 1mo XuMuu JJisi 00y4arolmUXCsl ¢ 3aJ€P>KKOM MCUXUYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0O0IIEr0o 0Opa30BaHUsI COCTABJICHA B
cooTBeTCTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHJIAPTOM
ocHoBHOTO 00mero obpaszoBanus (ITpukas Munnpocsemienus: Poccun ot 31.05.2021 .
Ne 287, 3apeructpupoBan MuHucTepcTBOM tocTHMKM Poccuiickoit ®Denepamnun
05.07.2021 r., per. Homep 64101) (manee — DOI'OC OOO), denepanbHOU
aJanTUPOBAHHONW OCHOBHOW 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO  OOIIEro
oOpazoBaHus JIJIs1 00y4YarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTIMU 3710poBbs (IIpukas
Munpocsemenus Poccun ot 24.11.2022 Nel025, 3apeructpupoBaH MUHHUCTEPCTBOM
toctuiun Poccutickoit @eneparuu 21.03.2023 1., per. Homep 72653), aganTupoBaHHON
OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMONl OCHOBHOrO 0OIIero oOpa3oBaHus s
00y4Jaronmxcs ¢ 3aIepAKKON MCUXUIECKOT0 pa3Butus, [IpumepHoii paboueit mporpaMmsl
y4eOHOTO TpeaMera «XuMus» (0a30BbId ypOBEHB), paboueil mporpaMMoil BOCTIMTaHHUS
oOydJarommxcsi TpH TMOJYYEHUH OCHOBHOTO 00Imero oOpa3oBaHUs, C Y4YETOM
pacrpesiefIeHHbIX 0 KjaccaM MpOBEpsieMbIX TPEOOBAaHUM K pe3yjbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeILHON MPOrPpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHUs U JJIEMEHTOB
CoJiepKaHusl, PEJICTABIICHHBIX B Y HUBEpCATLHOM Koaudukarope no xumuu, Konmenuu
npenojaBanus yueOHOro npeamera «XuMus», B 00pa3oBaTe/ibHbIX OpraHu3anusx PO,
peanu3yIoNIMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

Yuebnsiii npeamer — «XuMHUS»  BXOIUT B TNPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpeaMEThI». B cucTteMe ecTecTBeHHOHAay4YHOro OOpa3oBaHUs
XUMUS KaK YU4eOHBIN TPEeIMET 3aHMMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB MPUPO/IHI,
dbopMHpPOBAaHNY HAYYHOW KApTUHBI MHUPA, CO3[aHUHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX JIJII TOBCETHEBHOM »W3HMU, HAaBBIKOB 37I0POBOTO W 0E€30MacHOr0 s
YeJlioBeKa M OKpYJKalomiel ero cpeasl oOpaza KH3HHU, a TakKe B BOCHUTAHUH
DKOJIOTHYECKOMN KYJIBTYPBI.

YcenemHocTh M3y4eHUsI XMMHUU CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOnro/leHneM MpaBuyl  0Oe30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUU C IPYTUMH IpEeaMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAeT B c€0si OCHOBBI HEOPTraHUUYECKOW U OPraHUYeCKON XUMHUH.
I'maBHOM maeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTy OOYyYAIOUIUXCS U WX
0COOBIM 00pa30BATEIHHBIM MTOTPEOHOCTSIM.

B coaepxaHumn 1aHHOrO Kypca MpeACTaBIEHbl OCHOBOIIOJIATAlOIME XUMUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHHWE COCTaBA M CTPOCHUS BEUIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHHWE CBOMCTB BEUIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUIN U YyTEN YIIPABJICHUS UMHU
B LICJISIX MOJIyYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3y4YE€HHS HEOPraHMYECKON XUMHUM COCTABIISIET aTOMHO-



MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon JI.11. MeneneeBa ¢ kpaTkuMu

CBEICHUSMH O CTPOCHHHM aTOMa, BHJAX XUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTAX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B m3ydeHnu Kypca 3Ha4MTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
IOPOBEJACHUIO TMPAKTUYECKUX M JAOOpaTOpHBIX pabOT, OMHCAHMIO PE3yJIbTATOB
YUYEHUYECKOT0 SKCIIEPUMEHTA, COOIIOACHHUI0O HOPM M IpaBui 0e30mMacHOi paboThl B
XUMHUYECKOH JIabOpaTOpHH.

Peanusanus ganHoN nporpaMMel B Iporecce 00yueHus MO3BOJIUT 00ydarouMes
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKNE KOMIIETEHIIUH U ITOHATH POJIb M 3HAYEHUE XUMUN
CpelH ApYyruX HayK O MPUPOJIE.

N3ydyeHne XuUMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYArOIIMXCS HAYYHOI'O
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOIIOJCHHE, W3MEpEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MNPAKTUYECKOIO MPUMEHEHUS Hay4HbIX
3HaHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3AX € mpeameTaMu « OKpyKaromnui MUAp»,
«Dusuka», «buonorusy, «l'eorpapus», «Maremarnka» U (GOpPMHPYET KOMIIETEHIIUH,
HE0OXOAMMBIE ISl MPOJIOKEHHSI 00pa30BaHus B 00JIACTU €CTECTBEHHBIX HAyK.

N3yyeHne XuMHH CHOCOOCTBYET pa3BUTHIO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKUMOHAIBHOM  TPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH aHAIW3UPOBaTh HH(GOpPMALMIO, IPEACTABICHHYIO B
pa3nuuHbIX ¢opMax. 3HAYUMOCTb IpeaMeTa JUIsl Pa3BUTUS KU3HEHHOM KOMIIETEHLIUU
oOyuatomuxcst ¢ 3I[IP 3akitouaeTcss B yCBOGHMHM OCHOBBI XMMHUYECKHUX 3HAHMIH,
HEOOXOIMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 37J0POBOIO M OE30MACHOTO st
YesloBeKa M OKpYXKarollel ero cpeasl oOpasza *KHU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJbTYpBI.

[Iporpamma oTpakaeT coaep:kaHue OOyYEeHHs] MPEeAMETY «XHUMHS» C YyU4EeTOM
0coObIX 0o0Opa3zoBaTeIbHbIX MoTpeOHOCcTel oOydaronuxcs ¢ 3[1P. OBnagenue yueOHbIM
MpEeAMETOM «XHUMHUS» NPEICTABISAECT ONPENEIECHHYIO0 TPYIHOCTh JJIsi 00y4aroumxcs
3I1P. DTO cBsi3aHO C OCOOEHHOCTSAMM MBICIIUTEIBHON AEATEILHOCTH, IEPUOANIYECCKUMHU
KOJICOaHUSIMM BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HEIOCTATOUHOCTHIO OOIIEro 3amnaca
3HAHUM, MOHWKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HHU3KUM YPOBHEM DPEYEBOTO
pa3BUTHSL.

Jlnst mpeoponeHuss TPYJHOCTEM B M3yYeHMHM YYEOHOTrO TMpeaMeTa «XHUMUSDY
HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JTaHHOM KaTEropuu OOYyYaroIIMUXCs, YYeT UX OCOOEHHOCTEW pa3BUTHSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
ITIOCTEIIEHHOE YCII0KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYLIECTBIATh B3aMMOJCHCTBHE Ha
MTOJINCEHCOPHON OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCs MU3ydaTb B IPOLECCE ITPAKTUYECKOU
NEATEIbHOCTH. BO3MOXKHO BBIICIIEHUE OTIEIBHBIX YPOKOB Ha PELIEHUE 3a/1a4 B CBSI3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Opranunueckoe eanHCTBO
NPAKTUYECKOH M MBICIUTEIBbHON JeATEeIbHOCTH OOyYaroluXcsi Ha YpOKax XUMUU
CIIOCOOCTBYET MPOYHOMY UM OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHE MPU U3YUYEHUH XMUMHH YIENSIETCS HU3YyUYEHUIO «CKBO3HBIX)»



MOHATHI U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.
Hesn u 32024 U3yYeHHUS Y4eOHOr0 npeamMera « XuMHs»

Obwue yenu wu3ydeHHs ydeOHOro mpeaMeTra «XUMHS» TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamMmme OCHOBHOTO obOmiero  oOpazoBanusi. OHH
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuiel KyiabTypbl. OO0yueHHe yYMEHHUIO YUUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BpEMS SIBJISICTCS] OAHOU U3
BOXHEHIINX (PYHKIHMHA YI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMUN.

Jns oOywarommxcs ¢ 3IIP, Tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAOILUXCS
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO 00pa3oBaTENbHYIO IPOrpaMMmy,
JOMHUHUPYIOILEE 3HAUEHNE TPUOOPETAIOT TAKHUE Yeau, KaK:

e (GopMUpOBaHHME  HMHTEIUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pELIEHUH, CIOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

® HaIpaBJIEHHOCTh OOYYEHHUsI HA CHCTEMAaTHYEeCKOE MPHUOOLIEHUE YyYaluxcs K
CaMOCTOATENIbHON MO3HABATEIBbHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJiaM MO3HaHUsl, (GOPMUPYIOUIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

e o0ecrnedeHre yciaoBUid, ClIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYarOIIMMHUCS OTIbITa
Pa3HOOOpa3HOM JEeATeTbHOCTH, MMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIUH ), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHUE ISl PA3TMUHbIX
BUJIOB JICATEIBHOCTH;

e (opmMupoBaHHE YMEHUN OOBSACHATH U OLIEHUBATH SABJICHUS OKPY>KAIOIIET0 MUpPaA Ha
OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YUCHUU XUMUU;

e (opmupoBaHHE Yy OOYYAIOIIUXCS TYMAHHUCTHUYECKUX OTHOIICHWM, MOHUMAHMUS
[IEHHOCTH XUMWYECKUX 3HAHUU JJI1 BHIPAOOTKU HKOJIOTHYECKH I1eJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
30POBbS U OKPYKAIOLIEW NPUPOIHOU CPEBI;

® pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIMTAHUID HA OCHOBE YCBOCHMS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UiIs U HANPABICHHOCTH AAJIbHEHUILIErO
oOyueHus.

Kypc HanpasiieH Ha pelieHue cieayonmx 3a0ay, 00eCeyBaOIIUX pean3aluio
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIHLHOCTHOTO TMOAXOJOB K OOYYCHHIO XUMHH
oOyyaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

e (opMHUpOBaHHE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TMPEACTABICHUA O
BEILIECTBAX, MX MPEBPAlICHUSAX W MPAKTUYECKOM TPUMEHEHUU;, OBJAJCHUE
MOHSATUMHBIM anapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUHU;

® OCO3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH KakK 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OPTaHUYECKUX BEIIECTB KAK OCHOBbI MHOTHMX SIBJICHUM JKUBOU W HEXKUBOU
MPUPOJIBL; YTITyOJIEHNE IPEICTABICHUI O MAaTepUaTLHOM €IMHCTBE MHPA;



® OBJIQJICHHE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh
1 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAIUH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
Oe3omacHOTO OOpalieHust C BELIECTBAMH, HCIOJb3YEMBIMH B MOBCEIHEBHOMN
KHU3HM, YMEHHEM aHaJM3UpOBaTh W IUIAHHUPOBATH HKOJOTHUYECKH Oe3omacHoe
MIOBEJICHHE B IIEJISIX COXPAHEHUS 310POBBS U OKPYKAIOIIEH CPeIbl;

e (GopMHpOBaHNE YMEHHUH YCTaHABIMBATH CBSI3U MEXIY peajbHO HAOII0AaeMbIMU
XUMHUYECKUMH SIBJICHUSAMU M TPOLIECCAMHU, NPOUCXOISAIMIMMU B MHKPOMUDE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTb HX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

® TPUOOpPETEHHE OMbITa UCIOJIB30BAHUS PA3TUYHBIX METOJOB M3YUCHHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAIICHUSAMHU MPHU MPOBEACHUN HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

e (GopMHUpOBAHME MPEACTABICHUN O 3HAUEHUU XUMHUUYECKOM HAayKh M pPELICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJeM, B TOM YHCIE B MPEIOTBPALICHUU
TEXHOT'€HHBIX U HKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA IO XUMHUM

OOyuenue yyeOHOMY MpeaMeTy «XuMUs» HE0OXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuaia O0y4YarolUMHUCS C
311P. bonbuioe BHUMaHHE JOJKHO OBITH YJEJIE€HO OTOOpY yueOHOro Marepuana B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPHU COXPAHEHUH 00Iero 6a30BOro YpOBHS.
OH J10JIKEH IO COIePKaHUI0 U 00BEMY OBITh aIalITUPOBAHHBIM 1 oOy4daromuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTIMU. CieryeT 00JIerynTh
oBiajiecHue wmatepuasom oOydatonumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
MPUMEHEHUN 3HAHUH C HWCIIOJB30BAaHUEM IPUEMOB AJITOPUTMHU3ANMK M BHU3YaJbHBIX
oTIop, 00yUYEHHUs CTPYKTYPHUPOBAHUIO MaTepHUaa.

bonbiioe 3HavueHWe A MOJHOIICHHOTO YCBOCHHSI Y4€OHOTO MaTephaia MMeeT
oropa Ha MEXIPEIMETHBIE CBSI3U BOIMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJIMH M TOT € Y4YeOHBI MaTepuall C pa3HbBIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JIyYIlIEMy OCMBICIICHHIO, 00Jiee TIPOYHOMY
3aKPETUICHUIO TIOYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Ipn moAroTOoBKE K ypOKaM yYWUTEh JOJDKEH MPEeaycMOTpeTh (OPMHpPOBAHHUE Y
oOydJaronmxcsi yMEHU aHAIN3UPOBaTh, CPAaBHUBATh, 0000IIATh H3yYaeMblii MaTEepHall,
IUTAHUPOBATh TIPEICTOSIIYI0 pPadoTy, OCYIIECTBIATH CaMOKOHTpPOdb. HeoOxommmo
MOCTOSIHHO ~CJICIUTHh 3a TPaBHJIBHOCTBIO pedeBOoro o(OPMIICHHS BBICKA3bIBAHUN
obyuatommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMHM TIOBEACHUS U JESITeNbHOCTH oOyuatomuxcsi ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUN KOHTPOJb
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



Buas! nesreabHoctu odyuawomuxcs ¢ 3IIP, 00yciioB1eHHBbIE 0COOBIME
o0pa3oBaTreJbHBIMU MOTPEOHOCTSMHU U 00eCIeYHBAIOIIMEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHUA MO NpeaMeTy « XHUMUA»

Conepxanue BHJIOB JedaTesbHOCTH oOydaromuxcsa ¢ 3P Ha ypokax xumuum
omnpenenseTcss MX OCOOBIMH 00pa30BaTeNbHBIMH MOTpeOHOCTAMH. [lomMHMO MIMPOKO
ucrnoib3yemMbix B OOIl OOO ob6mmx a1 BceX OO0ydYaronIuxcsi BUJOB JESATEILHOCTH
CIeAyeT YCUJUTh BHJABl JEATECIBHOCTH, CIHeHuUYHbIE IS JaHHOW KaTeropuu
o0yyaromuxcsi, 1Jis 00eCIeUeHUs] OCMBICICHHOTO OCBOCHUS COAEPKaHUsI 00pa30BaHUS
[0 TpEeAMETY: YCWICHUE NPEAMETHO-TIPAKTUUECKON MAESTEIbHOCTH C aKTUBU3AIUEn
CEHCOPHBIX CHUCTEM; Y€pEIOBAHHUE BUJIOB JICATECIBHOCTH, 33JICUCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHE Marepuaja ¢ OMOPOi Ha aJiTOPUTM; «IIOIIArOBOCTHY B
M3YyYECHUHM MaTrepuala; UCIOJIb30BAHHUE JOMOJHUTEIbHOW BU3YaJIbHOW OMOpPHI (TUIAHBL,
o0pas3libl, CXeMbl, IIA0JOHbI, ONIOPHBIE Ta0uIbl). 1 pa3BuTus y oOyyaromuxcs ¢ 311P
yMEHHUs JIeJlaTh BBIBOJIBI, (POPMHUPOBAHUATPAMOTHOTO  PEUEBOr0 BBICKA3bIBAHUS
HEOOXOJMMO HCIOJIB30BaTh OIOpPHBIC ciioBa W Kiuiie. Ocob0oe BHUMaHUE CIEIyeT
YACIUTh OOYYEHHUIO CTPYKTYPHPOBAHHIO MaTepHayia: COCTaBJICHHWE PHUCYHOYHBIX U
BepOaJbHBIX CXEM, COCTaBJCHHE TaOJMI, COCTaBJIeHHE KIacCH(pHUKAIUU C
0003HAaYECHHBIMU OCHOBAHUSMU JIJIS KJIacCH(UKAIIMY U HAIIOJIHCHUE X TIPUMEpPaMH U JIp.
IIpumepHas TeMaTuyeckas U TEPMUHOJIOTHYecKas Jiekcuka coorBeTcTByeT OOII
000.

Jns obyuarommxcs ¢ 3IIP cyniecTBEHHbIMHU SIBISIOTCA MPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajgoM 1o mnpenmery. IlpoBoauTcs crenuanpHas padoTa Mo
BBCJCHUIO B AKTUBHBIH CJIOBaph OOYYAIOIMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TepMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTellbHA BU3yajIbHas
MO//IepKKa, alTOPUTMBI PAOOTHI C ONPEICTACHUEM, OITOPHBIC CXEMBI IS aKTyaTH3aliH
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCyAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIETro 00pa3oBaHUs yUEOHBIM MpeAMET «XUMHSD» BXOIUT B
npeaMeTHYt0 005acTh «EcTecTBeHHOHAyuYHBIE MPEIMEThDY U SIBISIETCA 00s3aTeNIbHBIM
IS U3YYECHHUSL.

YyebHbIM IMJIaHOM Ha €€ u3ydyeHue OTBeJeHO 136 y4eOHBIX YacoB — Mo 2 4 B
HeJeo B 8 1 9 kaccax COOTBETCTBEHHO.

Copnepxanue yueOHOro rmnpeameTa «XUMHsD», TMPEICTaBIECHHOE B pabodeit
nporpamme, cootBerctByeT @DPI'OC OOO, pa3paboTaHO C Y4e€TOM OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus M0 y4eOHOMYIIPEAMETY
«XuMUs», COOTBETCTBYET aJalNTUPOBAHHONW OCHOBHOM 0Opa3oBaTENbHOW Mporpamme
OCHOBHOTO 00I1ero 00pa3oBaHusl Il OOYYArOIIUXCSA C 3aJ€P)KKOM TMCUXHUYECKOTO
pa3BUTHA.



COHEPXAHUE YUYEBHOI'O ITPEJIMETA «XUMUI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[penmer xumun. Pone xumuu 6 scusznu yerosexa. Tena u Bemecrsa. Gusnueckue
CBOMCTBa BEIECTB. ATperaTHOE€ COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BemecTBa u cmecu. CriocoObl paznenenus cMmeceid. [IpaBuiia 6e30macHOro oopaieHus ¢
BEILIECTBAMU M JIA0OpaTOPHBIM 00OpyoBaHUEeM. [lonsamue o memooax HNO3HAHUS 8
XuMuu.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JIEMEHThI. 3HAKH (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCHUTENbHAs aToMHasi Macca. [IpocTeie U clokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCHTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUMU.

Ou3nyecKne H XHMHUYECKHE SBJCHHS. XHUMHUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIHMM. 3aKOH COXPAHEHUS MAacCChI
BemecTB. Kiaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeleHus, 0OMeHa).

XUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaAMHU
paboTel B mabopaTopuud U NMpuéMaMu OOpallleHUs C JIaDOpaTOPHBIM 00OPYIOBAHUEM;
U3y4YeHUE M OINHCAaHHE (PU3HUYECKHMX CBOWCTB OOpa3lloB HEOPTraHUYECKHUX BEIECTB;
HabmoieHre pu3nyeckux (TIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALUS BOJbl) U XUMUYECKHUX (TOPEHUE CBEYH, IPOKATUBAHUE METHOMN
MPOBOJIOKHU, B3aUMOJICUCTBUE Mejla C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBHE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHUE, BHIMIAPUBAHUE, AUCTHUIUISIIUS,
xpomatorpadusi), MPOBEJICHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIKCAHUE
pe3yJIbTaTOB TPOBEJACHUSI ONbITa, WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUS MacChl;
CO37IaHUE MOJIENIeH MOJIEKY (IIIapOCTEPIKHEBBIX ).

BaskHeiinue npeicTaBUTE] M HEOPraHUYECKUX BElleCTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopom — snemMeHT W mpocToe
BemecTBO. Haxoxaenrne Kuciaopoaa B mpupoje, GU3HIecKue ¥ XUMHYECKHE CBOWMCTBA.
Peakiuu ropeHHsI MPOCTHIX U CIOXKHBIX BemlecTB. CIocoObl MOMydYeHUsT KHUCIopoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue xucnopona. Ilonstue o6 okcumax.
Kpyrosoport kucnopoaa B npupoje. 0301 — aiiompontas Mooupukayus KUciopood.

Tennosou 3¢pgpexm xumuueckou peakyuu, mepmoxumMuieckue ypasHeHus, 3K30- U
SHAOTEPMHUUYECKUE PEAKIIUU. TONIUBO: VeOolb U MemaH. 3acpsa3Herue 8030yXa, YCUleHUe

! 321605 " 1aJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IMTPOBOAUTCA B OBHAKOMUTEIILHOM IIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3y4yacMoro mMarcpualia.



NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOSl.

Bonopon — sneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nueckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOoObL noyuenus. [IoHsITHE 0 KUCIOTAaX U COJSX.

KonuuectBo BemectBa. Monbs. Monsipass macca. 3akoH ABoraapo. MoJsipHbIii
00BEM ra3oB. Pacdersl mo xumudeckoi popmye. PacueTs MaccoBOi JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIECTBA, MOJISIPHON MACChl, MOJIIPHOTO 00beMa
ra3zoB. Pacuérel o XuMUYECKUM yPABHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocras, cTpoeHne U MOJIeKYyJIbl. Boda kak
pacmeopumens. PacTtBOpbl. [lonsmue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACmEopax.
llonamue pacmeopumocmu eewecme 6 6oode. Pacuer MaccoBOM 0JIM BEIIECTBA B
pacTBope (MpOLIEHTHAs KOHIIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHM4yeckux coeauHeHnid. OKcHuIbpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpasyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUE C BOJOW, Kucimotamu, Ienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHHWi: WIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
dusznueckre U XUMUYECKHE CBOWCTBA OCHOBAaHUN (B3aMMOJIEMCTBHE C OKCHIAMH
HEMETaJUIOB, KUCIOTaMH, COJIsIMU). [loyuenue ocHo8auui.

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, PU3NUECKHE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMd, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH,
COJIIMM, HA MIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobsl nonyyenus. P akTUBHOCTH
MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa CoJieH, cnocobwl nonyveHus,
B3aMMOJICUCTBHE COJIEH C METaJIIaMH, KUCIOTaMHU, IIEJI0YaMH U COJISIMH, IPUMEHEHHUE.

[Tonsitue 00 ampoTepHBIX TUAPOKCHAAX (HA MpUMEpPE LUHKA U AIOMUHUSA):
XumudecKkue ceoucmea (83aumooeticmsue ¢ KUCIOMamu U werouamu, pasilodxceHue npu
Hazpeeanuu) u noaydexue.

['enernueckass CBA3b MEXKAY KJaccaMHd  HEOPraHWYECKUX  COEIMHEHUHU.
['eneTnueckue psabl.

XUMUYECKHI HKCTIEPUMEHT: KAYECTBEHHOE OTPEIETIEHUE COJIEPKaHUS KUCIOPO1a
B BO3/[yX€; MOJyYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BOZHUKHOBEHHMS U MPEKpalieHus: ropeHus (rmoxapa);
O3HAaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB M ONMCAHUE MX CBOMCTB; MOJyYEHHUE U U3yUYCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HabMoaeHne 00pasioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 0JIEN pACTBOPEHHOTO BEIIECTBA;
B3aMMOJIECTBHE BOJIbI C METAJUIAMH (HATPUEM U KalbI[MEM) (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPUAITIOB); OMNpPEIEICHUE pPACTBOPOB KHUCIOT U WIEJNOYEH C TOMOUIBIO
WHJUKATOPOB; HCCIIeIOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3ydeHue B3aumoierictBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIaMH, pPEaKUWil HEUTpalIM3aluH; T[OJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pACTBOPA COJIU; PEMIEHUE IKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiacchl HEOPraHMYECKUX COSUHEHUIN).

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumuyeckux 31eMeHToB . U. MenneneeBa. CTpoeHue aToMmoB. XuMu4ecKas

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[TepBbie MOMBITKK KJIaCCU(PUKAIIMU XUMHUECKUX 3JIeMEeHTOB. [loHATHE 0 rpynmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMEIbHBIC METaJUIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). Anemenmol, Komopwle 06pa3yiom amgomephsvle OKCUObL U SUOPOKCUODL.

[lepuomnueckuii 3akoH. Ilepuommyeckass cucreMa XHUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa. Koporkonepuoanas u oirunnonepuooras dhopmsl [leproanueckoit
cucteMmbl xumuueckux 3eMeHToB Jl. 1. Menaeneesa. [leprobl u rpyniibl. PU3ndecKui
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB IMIEPHO/Ia U TPYIIIbI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonsl. InekTpoHbl. CTpoeHUE
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XxuMUYeckux 3iemMeHToB Ilepuonnueckoi
cucrembl JI. . MenneneeBa. XapakTepUCTMKAa XHMHYECKOIO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnognueckon cucreme J[. 1. Menneneena.

3axoHomepHOCMU UBMEHEHUsL C8OUCME INEMEHNO08 MAlbIX NePpUo008 U 2/IA8HbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpAOK0B020) Homepa 3HaueHue
Ilepuoouueckoco 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX DJIEMEHMO8 OJis
pazeumus nayku u npaxmuxu. /{. 1. Menoenees — yuénviil u epaxrcoarun.

Xumudeckas cBs3b. KoBaneHnTHas (monsipHas W HEMOJSIpHAs)  CBS3b.
InekmpoompuyamenbHOCmMb amomo8 Xumudeckux snemenmos. VIoHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKMCJICHHUS M BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHN JKCIIEPUMEHT: H3YYeHHE OOpaslloB BEIISCTB METAIOB U
HEMETAJUIOB; B3aMMOJICMCTBUE THIPOKCH/IA [IUHKA C PaCTBOPAMHM KHUCJIOT U IIEJIOYEH;
MIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIOIIUX NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3IoKeHUs, COSTUHCHHUS ).

MexnpeamMeTHbie CBSA3H

Peanuzauuss MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 8 Kiacce
OCYLIECTBIISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHSTHUH, SIBISAIOIIMXCS CHCTEMHBIMU JUIS OTAENBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIEC TIOHITHS: HAYYHBIH (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIU3, CHUHTE3, KiIaccu(uKalnus, IEpPUOAUYHOCTh, HAOIIOAEHHE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

dusuka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO0, OO0BEM,
arperatHoe COCTOSIHUE BEIEeCTBa, ra3, (PU3NYECKUE BEINYHUHBI, CTUHUIBI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPATBI, TOPHBIC TIOPOIBI, TOJIE3HBIC
HCKOIIaeMbI€, TOTJTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUMH4YeCKasi peaKkuusi

[lepnognuecknii 3akoH. Ilepuogumueckass cUCTEMAa XHUMHYECKHX DSJIEMEHTOB
. WU. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMICTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kallvs, KaJblUsd U UX COCAUHEHUN B
COOTBETCTBHUM C TMOJIOKEHHEM 3JIEMEHTOB B llepnoandeckoi cucteMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHYECKON CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3A8UCUMOCMb CE8OUCME BeUjecmed Om Muna KpUCmailudeckolu peuémKu u
8UOA XUMUYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB (MEXIAyHApOaHAs U
TpUBHAJIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHMYECKUX COCIUHEHUM, TeHeTUUECKas CBSI3b HEOPraHUUECKUX BEIIECTB.

Knaccudukaiuys XMMUYECKUX peakluil Mo pa3IMyHbIM MpU3HaKaM (IO YUCIY U
COCTaBY YYacCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 00pamumMocmu, no YUaCmur
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE peakluu. Tepmoxumuyeckue ypasHeHusl.

Ilouamue o crxopocmu xumuueckou peaxkyuu. I[lowamue 06 obpamumvix u
HeoOpamumulx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. [lonsmue o xumuueckom pasnosecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, e1UAIOWUE HA CKOPOCIb XUMUYECKOU PeaKyuu U NOA0HCEeHUe XUMUYECKO20
PasHogecusl.

OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIIEKTPOHHBIN Oayianc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUHN C UCIIOJIL30BAHUEM METO/Ia MJICKTPOHHOTO OaaHca.

Teopus 37AEKTPOJUTHUECKON TUCCOLMALINU. DJIEKTPOJIUTHYECKAs JAUCCOLHAIUA.
DJIIEKTPOJIUTHI U HEANEKTPOIUThl. KaTnoHbI, aHMOHBI. Mexanusm ouccoyuayuu eewyecmas
C PaA3UYHBIMU BUOAMU XUuMudeckotl ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
1 cia0bble DIIEKTPOITUTHI.

Peaknimn monHOoro oOMeHa. YCJIOBHUS MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa JI0
KoHUA. [TosHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peaKInil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMM W COJ€il B CBETE MPEACTaBICHUN 00 dJIEKTPOIUTHICCKOM
mucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTHOHBI W AHHUOHBL:
XJopua-, OpomMun-, womua-, cyibdar-, kKapboHar-, cwimkar-, (ocdar- aHHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLINs, ATFOMUHUA, XKele3a (2+) u (3+),
menu (2+), muHKa, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX
pPEETOK HEOPraHUYECKUX BEIIECTB — META/VIOB U HeMeTauioB (Tpadura U anmasa),



CIOXKHBIX BEIIECTB (XJIOpUJA HATpus), UCCIEAOBAaHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHHE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOLUALMMN KUCIOT, IET04YEeH U
coiiei  (BO3MOXXHO HCIOJB30BAHME BUJIEOMATEPHUANIOB); TPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKKA TMPOTEKaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHME
ocajika, BBbIJIEJICHHE ra3a, 00pa30oBaHUE BOJIbI); OINBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  (rOpeHue, peakiuu  PaslIoKeHHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAaYeCTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE HKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U UX coeIMHEHUSI

OOmast  xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTETIeHU OKuciaeHus. CTpoeHue 1 (u3nYecKre CBONCTBA IPOCTHIX BELIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIAMH,
HEMETAJUIaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisgHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xnopa u
X710p08000pooa Ha oOpeanusm yenogeka. BaxkHeWlne XJIOpUAbl U UX HAXOXKIECHUE B
pUPOJE.

OOmast xapakrepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENEHU OKUCIICHHUS.

CrpoeHue u (pu3NYECKuEe CBOMCTBA IMPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AnnoTponHble MOAU(UKALMK KUCIOpPOAa U cepbl. XUMHUYECKHE CBOMCTBA CEphI
(B3auMonelicTBUE € HememaiiamMu — BOJOPOAOM U KHUCIOPOJIOM, METAJUIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOA: CTPOCHHE,
(¢usnyeckue U XUMHUYECKHE CBOMCTBa (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCHJoB. CepHast KuciaoTa: pUu3nYecKue
U XxuMmuyeckue cBoicTtBa (obmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBeHHasl peakuus Ha cyib(ar-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxyuu,
niedrcauue 8 0CHO8e NPOMbBLULIEHHO20 Cnocoba noaydenus cepHot kuciomsl. Haxoxnenue
cepbl M €€ coelMHEeHUW B mpupoje. [IpumeHeHne cepbl U €e COeIMHEHUN BOBITY U B
MPOMBIIUIEHHOCTU. Xumuueckoe 3azps3HeHue oKpyrcaroueli Cpeovl coeoOuHeHUs MU cepbl
(Kucnomuule 002#cou, 3azpsizHenue 6030yxa U 8000EM08), CHocoObl €20 NPedomepauyeHUs.

OO01ast xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIICHU OKUCICHUS.

A30T, pacmpocTpaHeHue B MNpupoje, (usMueckrue MW XUMHUYECKHUE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIJaMM M HEMETaUIaMU - KHCIOPOAOM U BOJOPOJOM).
KpyroBopor azora B mnpupoae. AmMMmuak: (QU3MUYECKHME U XUMHYECKHE CBOWCTBA
(oKHuCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), noyueHue u npumenenue. Coin
aMMOHHS: COCTaB, PU3NUECKHE U XMMHUUECKHE CBOMCTBA (pa3iio’KeHUE, B3aUMOJICHCTBUE
CO IenoyaMmu), npumeHeHue. KadecTBeHHas peakius Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHUYECKHE CBOMCTBa (oOmme u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxkenue). A3oTucras Kuciota. Mcnonb3oBaHue HUTPATOB U
coJiel aMMOHMSI B KayeCTBE MUHEPAJIbHBIX yI0OpeHUid. Xumuueckoe 3azpsaznenue



OKpYHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOmMHbIe 00HCOU, 3a2ps3HeHUe 8030)Xd,
nou8wvl U 6000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, HU3NUECKUEe U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMHM, HEMETaIaMH, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBa, noayuenue. Illowamue o0 MUHepanibHbix
yooopeHnusax: Humpamsl u Gocpamol. Ilonsmue o komniekcHvix yooopenusax. OOmas
XapakTepucTrKa 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB yTIIEpoa U
KpeMHHs. BaleHTHOCTh M XapakTEpHBIC CTETNCHW OKHCJICHHUS aTOMOB YIJIepojaa H
KpeMmHusi. Pacipoctpanenue yriiepoia B IpuUpOE, XapaKTEPHBIC CTENIEHN OKUCIICHHS.

Yrnepon, ammorponHbie Moaudukanmmu (Tpadur, anmasz), GuUMIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOICHCTBHE C METAJIJIaMH, HEMETaJlJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kucromamu). ApncopOuus. Kpyrosopor
yraepoja B npupone. OKCuapl yriaepoja, Uux (PU3nYecKrue M XHMHUYECKHE CBOMCTBA,
MOJIy4eHHE U IPUMEHEHHUE, IEHCTBUE Ha OpTraHU3M YelloBeKa. JKolocuyeckue npooemsl,
ces3anHble ¢ okcudom yenepooa(lV); eunomesa enobanvHozo nomennerus KIUMama,
napHuxkosvlil 3¢pghekm. YTOIbHAS KUCIOTA U €€ COJNM, UX (PU3NYECKHEe U XUMHUYECKHUE
CBOMCTBa, nonyueHue u npumeHenue. KadecTBeHHas peakius Ha KapOOHAT- UOHHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

OOmue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepoja (Ha mpuMepe MeTaHa, 3TUIeHa, TaHOJa, YKCYCHON KUCIIOTHhI. Mx
cocmas u xumuieckoe cmpoenue. Knaccuguxayusa opeanuueckux sewecms. Ilonstue o
OMOJIOTHYECKHA BaKHBIX BEIECTBAX: JKHUpaX, OCNKaX, yIriIeBOAaX — M UX POJIH B )KU3HU
yesnoBeka. Mamepuanvroe eOuHCmeo OpeaHuyeckux U Heop2aHu4ecKux coeOUuHeHuUl!.

KpemHuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOWCTBAa (Ha mpuUMepe
B3aMMOJICUCTBHS C METaJUIAMH U HEMETAJNIaMH ), noJiydenue u npuMmenenne. Coedunernus
KkpemHusi 8 npupooe. Obwue npedcmasienus oo oxcuoe kpemuusa(lV) u xpemmuesoti
kucnrome. Cunukamel, ousuyeckue u XuMuieckue ceolcmaea, NoiyyeHue U npumeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeum, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNOIBL3068AHUSL CIPOUMENLHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHU.

XHWMHYECKUI DKCIIEPUMEHT: H3yYCHHE OOpa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHU-WOHBI U
HAOJIFOICHUE TPU3HAKOB WX IIPOTEKAHUS; OIBITHI, OTpakaromue Qu3nyeckue u
XUMUYCCKHE CBOWCTBA TAJOTCHOB M WX COCAWMHCHUH (BO3MOXHO WCIIOJb30BAHHC
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HAaKOMJICHHE C oOpasllaMH cepbl M €€ COCAMHCHHUSAMHU (BO3MOXKHO HCIIOJIh30BAHUC
BUJIEOMATEPUATIOB); HAOMIOACHUE TIpollecca OOYIJIMBaHUSI caxapa TMoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3yUCHUE XUMUYECKUX CBONCTB pa3z0aBICHHOM
CEpHOU KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOW peakiuy Ha Cyib(aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HaKOMJICHHE ¢ (DU3UYECKUMU CBOMCTBaAMU a30Ta, ¢hocdopa
U UX COCJMHEHHH (BO3MOYKHO MCIIOJIH30BaHUE BUACOMATEPUATIOB), 00pa3IiaMu a30THBIX



u pochopHbIX yIoOpeHHii; ToJyuyeHHEe aMMUaKka U U3y4YEeHHE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdaT-MOH M U3yUEeHHE NMPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MEIbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUIEOMATEPHUAITIOB); U3yUYEHUE MOJEIEH KPUCTALIIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU pPacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM THPOTHBOrasa; IOJIy4E€HUE
YIJIEKUCIIOro Ta3a U M3Y4YEHHE €ro CBOICTB; NMPOBEACHHE KaueCTBEHHBIX PEaKIMi Ha
KapOOHAT- U CWJIMKAT-UOHBI U M3YUYEHHME NMPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
OPOAYKIMENW CHIIMKATHOW IMPOMBIIUIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenre HEMETaIIIbl U UX COCIUHEHUSY.

MeTajlibl M HX COEAMHEHMS

OO6m1as XxapakTepUCTHKa XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUM HX
nonoxxenus B [lepuonnueckont cucreme xumudeckux sneMeHToB Jl. M. Menneneesa n
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBS3b M METalUIMYecKas
KPUCTAJUINYECKAsl PpEMIETKA. OJEKTPOXUMUYECKHUH PN HANPSHKCHWM METAJUIOB.
du3nyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, KkucioTtamu). Obwue cnocodowl noayuenus memannod. llonamue o koppo3uu
Memanios, OCHOBHble CNOCooOvl 3awumol ux om kopposuu. Cniasvl (cmaib, 4yeyH,
O0paANIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCTU.

[llemounble MeTasuipl: MOJIOKEHHE B Ilepumoguueckorl cHCTEME XUMHUYECKUX
anemeHTOB [l. 1. MenneneeBa; crpoenue atromoB. Haxoxnenue B npupojae. Guznueckue
U XMMHUYECKHe CBOMCTBA (Ha puMepe HaTpus U Kainus ). OKCHUJIBI U THAPOKCUIBI HATPUS
u kanus. [I[pumeHeHue menoYHbIX METAIOB U MX COCIMHEHMUIA.

[IlemoyHO3EeMENBHBIE METAJIBI MATHUM M KAIBLHH: MMOJIO)KEHUE B [lepuoauueckoit
cucrteMe xuMudeckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOKICHUE
B npupone. Pu3nyeckrue U XMMHUYECKHME CBOWCTBA MarHus W Kanblus. BaxHenmme
COeMHEHUs Kaiblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
VYCMPAHEHUsL.

AJFOMUHHAIN: TOJI0KeHUE B [leproinueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB/I.
N. MeHnneneeBa; CTpoeHHE aTOMa; HAX0XKAEHUE B pupojie. PU3NUECKUE U XUMUYECKUE
CBOMCTBA aTFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHAA U THAPOKCHUIA ATTFOMUHUS.

Kenezo: nmonoxenune B Ilepmogmyeckoil cuUCTEME XHWMHUYECKUX 3JIEMEHTOB /I,
N. Menpeneesa; cTpoeHHUE aTOMa; HaX0XJICHUE B Ipupojie. PU3NUYECKUE U XUMUYECKUE
CBOMCTBa ’kene3a (B3aUMOJICMCTBHE C METaJUIaMH, KUCIOTaMH M COJIsIMH). OKCH/IBI,
ruapokcuasl u conu xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U noyueHue.

XHUMUYCSCKHH KCIIEPUMEHT: 03HaKOMJICHHE C 00pa3iiaMu METaJlJIOB M CIUIABOB, UX
(Gu3HMUeCKUMU CBONCTBAMM, HM3YyYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO
HCIIOJIb30BAaHNE BHEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJIbII U
HATpHs C BOJOM (BO3MOXKHO MCITIOJIb30BAHKUE BHUIEOMATEPHAJIOB); UCCIEIOBAHUE CBOMCTR
KECTKOM BOJBI; MpoOIlECCa TOPEHUS >Kelie3a B KHUCJIOPOJE (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KaY€CTBEHHBIX PEAKIIMM HA UOHBI (MarHusl,
Kanblud, amoMuHus, 1uHKa, kenesa(ll) u xeneza(Ill), menu(ll)); nabmrogenue u



OMHCaHWE MPOLECCOB OKpAlIMBAaHUS IUIAMEHH HOHAMH HATpus, Kalus W KaJbIus
(BO3MOKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOICTB
TUJIPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA; PEUIeHHEe SKCIIEPUMEHTAIBHBIX 3aj1a4 110
Teme «BakHelme MeTaibl U UX COSIMHEHUS.

Xumusn u okpyxcarouas cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 8 no8CEOHEEHOU
JoHcUsHU  yenoseka. Xumus u 300poeve. bBezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxyuti 6 oOwvimy. lIlepsas nomowp npu XUMUHECKUX OHCO2aAXU
ompasneHusax. (OCHO8bl 3KON02UYECKOU 2epamMomuHocmu. Xumuueckoe 3azcps3HeHUe
oKpycaroweli cpedvl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Poib
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOJieM.

Ilpupoonvie ucmoyHuxku yeneeoo0opooos (yeoib, NpUpooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux poib 8 ObIMy U NPOMbIULLEHHOCTIU.

Xumuueckuil dKCnepumenm: uzyyeHue obpazyose mMamepuanos (Cmekio, Cniasvl
Memanios, NoaAUMepHvle MAmepuaisl).

Me:xnpeaMeTHble CBA3M

Peanmnszanpss MeXIpEeOMETHBIX CBSI3€M NIpU M3YYEHHMH XMMUM B 9 Kiacce
OCYLIECTBIISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TOHATUH, SBISIFOIIMXCS CHUCTEMHBIMU JUISl OTHEJIBHBIX IPEAMETOB ECTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAy4HbIH (DaKT, rTMIoTe3a, 3aKOH, TEOpHS,
aHaJu3, CHUHTE3, Kiaccu(uKauus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMpOBaHUE, MU3MEPEHHE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUNA 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
TURIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAash PEIIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJIUYMHBI, E€AUHUIBI W3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorusi: ¢otocuHTe3, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yAOOpEHUS, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

Tembl npakTHYECKUX PadoOT:

1. JlaGoparopHoe oOopymoBaHuWE | TpUEMbl oOpamieHus ¢ HuUM. lIpaBuia
0e30omacHoOi paboThl B XUMUYECKON J1ab0opaTopuu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku npoTeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyuyeHue KUCIOpoa U U3yYeHHE €ro CBONCTB.

5. [oxyuenue BoAOpOIa U U3YUEHHUE €T0 CBOMCTB.



6. IIpuroroBieHue pacTBOPOB C OINpPEAEICHHON MacCOBOW J10JIe paCTBOPEHHOTO
BEILECTBA.

/. Pemenue »sKcriepuMeHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COEAUHEHUI.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIEC peakllMi Ha HOHBI B PACTBOPE.

10. Tlonyyenne aMMHaKa U U3y4€HHUE €r0 CBOUCTB.

11. Tlony4deHue yriaekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 no TeMe «Hemeramnsr IV — VI rpynn u
UX COCITUHEHUI.

13. Penienuie sKkCiepuMEHTANIbHBIX 33124 IO TeMe «MeTaibl U UX COSTUHEHUS».

[Ipn mpoBeneHHM NPAKTUYECKONM pabOThl KaXKIbI €€ JTam BBINOIHIETCS

oOyuatoumumucst ¢ 3[IP BmecTe ¢ yuuTeneM M Moj €ro pykoBoacTBoM. Ha mocke
00s3aTENbHO BBIBEIIMBAIOTCSA TpaBUia TEXHUKH O€30MACHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHUIYy paOOThl, JaeTcs MNpaBuibHas 3amuch (OpMYJ U YKaszbIBaeTcs LENb
npoBeieHust padboThl. [Ipyn HEOOXOAUMOCTH AAETCS BU3YAJIbHBIA AJITOPUTM BBIIOTHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCUCTBUNA U
MOJIyYEHHOTO pe3yJIbTaTa.

KOHTpOJI])HO-H3Mepl/ITeJILHBIe MaTEpHAJIbI 110 XUMHUN

Jlnst opraHu3auyy TNPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOy4YaromMXCs I10
MPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PAOOThI, CAMOCTOSITENbHBIE PA0OTHI, 3a4YETHI,
MpaKkTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3yIbTaTOB
oOyuenust oOyuaromuxcsi ¢ 3IIP sBiasercs MeTol NOJMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEPTaAMHU
ABJISIFOTCS ONIEPATUBHOCTD, BHICOKAs CTETIEHb MHANBUAY AJTU3ALIMHA 3HAHUI, CPABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPyZAa Ha IPOBEPKY OTBETOB 00YUAIOIIHUXCS.

Jst oOyuaroruxcest ¢ 3[IP Bo3MoOkHO u3MeHEeHHE (OPMYTUPOBKH 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalys MPeasaraéMoro o0ydaromemycs TECTOBOrO (KOHTPOJIbHO-
OIICHOYHOTO) MaTepuaia: WCIOJb30BAHUE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIUH,
YHOPOILEHUE JJIUHHBIX CJIOXKHBIX (POPMYJIUPOBOK MHCTPYKLHUH, pEHIeHHE C OMOpoil Ha
aJropuTM, 00pasell, UCIOIH30BAHUE CITPABOYHON MH(MOPMAIIUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A YYEBHOI O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOIIecTBe MpaBUJaMd W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rPakKAAHCKOr0 BOCIIUTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOTIOMOIIIY B TIPOLIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBAThH
CBO€ TOBEJECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4EOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOOCTYNHBIMH TEXHHUECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOyuYeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0JIsl, HAPKOTUKOB, KypEeHHUsI),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaMm TPYI0BOH JIEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEHON npo(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMHUpOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE TOHATHS (3aKOH, TEOPHUs, MIPUHIIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCaJbHbIC yYUeOHbIE NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCMOJb30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIeCcCe TMO3HAHUS TOHATUSA (TPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUi — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOIO OMBITA, UCCIIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATHh Pa3IudHble METOJbl U 3alPOChl MPU TMOUCKE U OTOOpE



uHPOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITa B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAIIBHYIO (DOPMY MpEACTABICHUS UHPOPMALUU U
WUIKOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMUA CXE€MaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSMU;

YMEHHE HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
CpEBbL.

KoMMyHHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMol TeMmbl, (OPMYIMPOBAaTH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITIOJTHEHUS IPEITIOKEHHOM 3a/1a4u;

YMEHHS  NPEACTABIATH  INOJYYEHHBIE  PE3yJbTaTbl  MO3HABATENBHOMN
JNEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
PE3yJbTAaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOIMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IO3HABATEJIbHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHME CaMOCTOSITEIIBHO ONPEACNATh LEIU IEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MMO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 33aJaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNeucTBul, crnenmuduueckue A IpeAMETHONM  o0nactu  «XUMHS», BHUJBI



JNEATENbHOCTH 1O  IOJYYEHWIO HOBOTO  3HAaHWSA, €ro  HHTEPIPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoHiy o0yuenus B 8 kiiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICH OCHOBHBIX XMMHWYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KACIJIOTA, OCHOBAHUE, COJIb, 31€KMPOOMPULAMENbHOCMb, CTETIEHD
OKHCIICHUSI, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCJIMHEHHUS, PEaKUWU Pa3jIoKEHUsA, PEAKUUU 3aMEIICHUs, pPeaKUuu
0OMEHa, 9K30- U SHJOTEPMUUYECKUE PEAKIINH, MeNn1080U 3P heKkm peakyuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, WOH, KAaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (OpMyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OTIPEJIENISITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUN 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPaHEHUsl MACChl BEIIECTB, NOCMOAHCMBA COCMABA, ATOMHO--
MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTaJIpo;

ONMMCHIBATh M XapaKTepu3oBaTh TabnmuHyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iauyaTh [OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMHUYecKuXx d3iemeHToB J[. H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 001ee 9uciio SIeKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);



KJIACCU(PUIIMPOBAThH XUMHUYECKHUE SJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIAy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHNE MPUMEPAMU MOJICKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUYE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XMUMHUYECKOTO 3jeMeHTa 1o (opmylie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYNHHO--CICACTBEHHBIX CBSI3€ — JIJISI M3YYCHHS CBOWCTB
BEIIECTB M XHWMHUYECKUX PpEaKIMil, €eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHblll U MbICIEHHBILL),

CJIeI0BATh IMPaBHUJIaM MOJIb30BAHUSI XUMUUECKOM OCY0M 1 1a00paTOpHbIM
o0opyJOBaHMEM, a TakKXe ImpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogoposia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TTIOMOIIIbIO UHJIUKATOPOB (JTaKMYyC, (eHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xoHIy 00Oydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIINXCS YMEHUM:

pPACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHN: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJ0KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTETIEHb
OKHCJICHHUSI, XUMUYECKasi peaKIus, XUMUUYECKasi CBA3b, Men1080l I¢hpexm
peakyuu,  MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karajmu3aTop, Xumuyeckoe pasHosecue, obpamumvie U
Heobpamumble peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIU,



aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaA, HMOHHAas,
METAJIMYEeCKas), KPUCTAJUIMYECKasi peleTKka, Koppo3us Memaiios,
Cnaaevl, CKOpOCMb XUMUYECKOU peaxyuu, TPEIeIbHO JOIlyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (HOPMYT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHI XUMHYECKOU
CBsI3W (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA [0 XUMUYECKON (QopMyiie, XapaKkTep Cpebl B
BOJHBIX PACTBOpax HEOPTraHUYECKUX COCAUHEHUU, mun Kpucmaiiuieckou
DpeueémKu KOHKpemHo20 8euecmsea,

packpeiBath cMmbich llepmogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €0 TNOHMMAaHUE: ONUCLIBAMb U XAPAKMeEPU3o8ams
Tabnuunyio (opmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIE€MEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynmna (A-rpymma)y U «1mobouyHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOIBI, COOMHOCUMD
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsn  sjapa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHHe WX TI0
AIIEKTPOHHBIM CJIOSIM), 00bsCHAMb O0IIHE 3aKOHOMEPHOCTH B M3MEHCHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMIME M CHenU(PUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISAITh YPAaBHEHUS DJIEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAILIEHHBIE YPABHEHHS PEAKIIUI HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHUCIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTOo 3JieMeHTa Mo (opmysie CoeauHEeHUs,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOIAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOHN peakinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U TaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JTA0OPAaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yTieKHcIiIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATETLHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — /I U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKkiuii, eCTECTBEHHO-HAyYHbIE METOJAbl IO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).
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