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I[TOACHUTEJIBHA A 3AITNCKA

[TpumepHast pabouasi mporpamMma MO XUMHU i OOYYAIOIIMUXCS C 3aJEP>KKOU
ncuxudeckoro pasButusi (manee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
cocTtaBieHa B cooTBercTBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunucrepctBoMm toctuiiuu Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0O0pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
oOpa3zoBaHusl OOY4YAIOMIMXCA C 3aJEPKKOM TCUXMUYECKOro pa3BUTUA (0A0OpEHHOM
pemienueM ®YMO no obiemy o6pazoBaHuto (mpoTokoia oT 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueld mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYarolIUXCs
OpU TOJYyYEHUH OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM paclpeiesIeHHBIX I10
KjaccaM  IpOBEpsAEMBIX TpeOOBaHMW K  pe3yjpTaTaM  OCBOEHHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEr0 00pa3oBaHUsT M 3JIEMEHTOB
COJIepKaHUs, PEICTABICHHBIX B Y HUBEpCAIbHOM Koau(pukarope rno xumuu, Konuenuuun
IpernoaaBaHus yueOHOro npeamera «Xumus», B 00pa3oBaTeNbHbIX opranuzanusix PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VY4eOHblli  mpeaMeT « XUMHs»  BXOAUT B NPEIMETHYIO  001acThb
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucTteMe ecTecTBeHHOHAay4HOro OOpa3oBaHUs
XUMUSI KaK Y4eOHBIN MpeIMET 3aHUMaeT BaKHOE MECTO B TTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMuUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBl XUMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KM3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 MJis
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUUYECKOM KYJIBTYPHI.

YcnemHocTh M3yd4eHUsT XUMHM CBSi3aHAa C OBJIAJCHUEM XHMHUYECKHAM SI3BIKOM,
coOmro/leHeM TMpaBwi 0Oe30MacHONM paboOThl TPH  BBHIMIOJHEHUHW XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C IPYTMMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOUaET B ¢€0s1 OCHOBBI HEOPTAHMYECKOW U OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIICH BO3pacTy OOyYaromMXCs U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca NPEACTaBIEHbI OCHOBOINOJIATAIINE XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAKOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCHMOCTH KX CBOMCTB OT CTPOCHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX TIOJTYYEHUSI BELIECTB U MATEPUATIOB.

TeopeTn4yecKkyro OCHOBY M3YYEHHs] HEOPTAHWUYECKOM XMUMHUHU COCTABJISAET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon J1I.11. MenaeneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydeHuu Kypca 3Ha4UTENbHAsA POJdb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus qaHHOW NporpaMMbl B IpoLEcce 00yYEHUs MO3BOJIUT 00YUYarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKNE KOMIIETEHIIUY U ITOHATH POJIb M 3HAYEHUE XUMUHU
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOY4YaIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOIIEHAyYHBIX METOAOB (HaOIIOAEHHE, HW3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO IPAKTUYECKOIO IPUMEHEHUS HAay4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Duzuka», «buonorus», «l'eorpapus», «Maremarnka»y U (GOPMHPYET KOMIIETECHIIHMH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

WN3yyenne XuMHuHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (PYHKIIMOHAJIbHOM  TIpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HWH(OPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM >KM3HU; HABBIKOB 37J0POBOIO M OE30MMACHOTO st
YesloBeKa M OKpYXarollel ero cpeasl oopasza *U3HU; (GOPMUPOBAHUHU IKOJOTHUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs NpeAMeTy «XHUMHUS» C YYEeTOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMHs» TPEICTaBIsIeT ONPECICHHYI0 TPYIHOCTb JUIsl 00ydaroluxcs ¢
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3y4YeHHHM YYE€OHOro mpeameTra «XHUMHUsD
HEeoOXoMMa ajanTtaius o0beMa U XapakTepa y4yeOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTEeropuu OOYyYaroUIuXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CIIOKHOCTBIO aHaiu3a TekcTa oOyuvarommmuca c 3IIP. Opranunueckoe eAUMHCTBO
INPAKTUYECKONM U MBICIUTEIbHOW NEATENbHOCTH OOYYaroIIMXCS Ha YpOKaxX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XMMHUYECKUX 3HAHUHN U
ymeHuid. Ocoboe BHUMAHUE MPU U3YYEHHM XUMUU YAEIAETCS U3YYEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.
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Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueii mporpaMMe OCHOBHOrOo o0mero oOpasoBanus. OHu
aKTyaJM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE M CAMOPA3BUTHE JHYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTypsl. OOydeHHE yYMEHHMIO YYUTHCA U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jna oOyuaromuxcest ¢ 3P, tak e, kKak U A7 HOPMAaTHBHO Pa3BUBAIOLINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMATUYECKOE NPHOOIICHHE YydYalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

= o0ecrneyeHue yCiaoBHii, CTIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OTIBITA
pa3HOOOpa3HOM AESITETbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLUH), UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHuEe yMEHUIN 0OBICHATH U OLICHUBATh SIBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBaHUM 3HAHUI U OTIBITA, MOJYYCHHBIX TPH U3YUCHUH XUMUH;

* (opMupoBaHUE y OOYYAIOIIMXCS T'YMAHUCTUYECKUX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJISIX COXPAaHEHHUS CBOETO
310pOBbS U OKPYXKAIOLIEW NPUPOIHOU CPEBI;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTpOJIO U
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOCHMS OOLICYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpoGuiis U HaNpaBIEHHOCTU AaJbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JI€ATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XUMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJAJCHHUE
HNOHSTUHWHBIM aInIapaToM U CUMBOJIMYECKUM 3bIKOM XUMHUU;

" 0CO3HaHME OOBEKTMBHOM 3HAYMMOCTHM OCHOB XMMHYECKOW HAyKH Kak 00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX IPEBPALIEHUI HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB KaK OCHOBbI MHOTUX SBJICHUH >KMBOH M HEXUBOMU
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAIIH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYKAIOIIECH CPeIbl;

" (popmMupoBaHUE YMEHHI yCTaHABIMBATh CBSI3U MEXKAY PEalbHO HAOJIOIaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCAaMH, IPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETEHHE OTMbITa UCIOIb30BAHUS PA3NIUYHBIX METOIOB HM3YYEHUS BEIIECTB,
HAOIO/ICHUS 32 WX MPEBPAIICHUSAMHU MPHU MPOBEACHUN HECIONKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U TPUOOPOB;

* (QopmupoBaHuE TPENCTABICHUA O 3HAYCHHUH XUMHYECKOM HAyKH W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyueHue y4eOHOMY MpeaMeTy «XUMHUS» HEOOXOJUMO CTPOUTHh Ha CO3AAHUU
ONTUMAJIBHBIX YCIOBUH Ui YCBOEHUS MPOTPAMMHOIO MaTepHaia OOYyJarolIMMHCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuana B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH MPH COXPAHEHUU OOIIET0 Ga30BOTO YPOBHSL.
OH 0KEH 10 COAEPIKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMHU 00pa30BaTEIbHBIMU OTPEOHOCTAME. ClieryeT 00JIerynTh
oBiafieHue MmarepuasioMm oOydaromumucs ¢ 3IIP mocpeactBoM ero JeTaibHOTO
OOBSICHEHUSI C CHCTEMaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B
OPUMEHEHUU 3HAHUW C HUCIOJb30BAHHWEM MPHEMOB aJTOPUTMHU3ALMHU U BHU3YaJIbHBIX
o1op, 0Oy4eHus: CTPYKTypHUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue Uisi MOJHOLEHHOTO YCBOGHHS Y4EOHOrO Marepuajia UMEeT
OTopa Ha MEXKIIPEIMETHBIC CBS3U BOIPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMH
yueOHbIMU mnpeaMeramu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAWH M TOT JK€ Y4YeOHBIH Marepual ¢ pa3HBIX TOYEK 3pEHHS,
MEXTPEAMETHBIE CBS3M CIOCOOCTBYIOT €T0 Jy4IIeMy OCMBICICHHIO, O0Jiee TPOIHOMY
3aKpPEIJICHUIO MOJTYYSHHBIX 3HAHUHI U MPAKTUUECKUX YMEHUU.

[Tpu moaroToBKE K ypoKaMm yuduTedb JOJDKEH MPEeayCMOTPETh (OPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IUIAHUPOBAaTh MPEJACTOAIIYI0 pPabOTy, OCYILIECTBIATh CaMOKOHTPOJdb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3@ TMPaBUJIBHOCTBIO PEUEBOTO O(OPMIICHUS BBICKA3bIBAHUN
oOyuaroruxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEGHHOCTSIMM TMOBEACHUSIM JEATENbHOCTH oOyuarouuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUN KOHTPOJb
COOJTIOICHUS TIPABWII TEXHUKHU OE€30MACHOCTH IMPH MPOBEIECHUHU TaO0OpaTOpHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
00pa3oBaTeJIbHBIMHU MOTPEOHOCTAMHU U 00ecTneYnBaIoIIMe OCMbICJIEHHOE OCBOEHH
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMHI»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWJIWTh BHUJBl JAEATEIBHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33JCHCTBYIOLUIMX pa3INyYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHUE MaTepHajla C OIOPOM Ha AJITOPUTM; «IIOIIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YallbHOM OMOpPHI (TIAHBI,
oOpasibl, CXeMbI, 1a0JIOHBI, ONIOPHBIE TadIUIBl). J{7s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHUSL JIeJlaTh BBIBOJABI, (POPMUPOBAHUSTPAMOTHOTO  PEUYEBOrO BBICKA3BIBAHUS
HE00XOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIEAYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJICHUE TaOJMI], COCTaBJIEHUE KJIacCU(PUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

Jnst obyuaromuxcs ¢ 3IIP cymiecTBEeHHBIMU SIBISIOTCS TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTtepuaioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DeneparbHbBIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 0O0pa3oBaHMs YUEOHBIN MpeaMeT «XHUMUS» BXOJIUT B
npeaMEeTHYI0 001acTh «ECTeCTBEHHOHAYUHbBIC MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yuyeHHUe OTBeNeHO 136 y4eOHbIX YacoB — Mo 2 4 B
HeJnento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeacraBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 y4eOHOMY
npeaMery  «Xumus», COOTBETCTBYeT IIpuMepHOM aganTUpPOBAaHHOW  OCHOBHOM
o0pa3oBaTenpHON TMpOTpaMMe OCHOBHOTO 00mero oOpa3oBaHHsl OOYyYaroOlmUXCs C
3a1EPKKOUN IICUXUYECKOTO PA3BUTHSL.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»
8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OU3nUecKue
CBOKCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cMecu. CriocoObl pa3nenenus cmecei. [IpaBuna Ge3omnacHoro oopaiieHus ¢
BEILIECTBAMU M J1Aa0OpaTOPHBIM 00O0pyJoBaHUEM. [lonsamue o memooax HNO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKH (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAast Macca. [IpocTeie U clnoKHbIe BenecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas (opMmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3AKOH
nocmosincmea cocmaea eewjecms. OTHOCUTENBHA MOJIEKYJIsSIpHAas Macca. MaccoBas
JI0JIsl XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3MyecKne M XHUMHUYECKUE SBJICHHUS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIMK. 3aKOH COXPAHEHUS MAacCChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peaknuid  (COCNMHEHHUS, Pa3lIOKECHHUS,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaMU
paboTel B mabopaTopuu U npuéMamu oOpalieHusi ¢ J1abopaTopHBIM O0OPYIOBAHUEM;
U3Y4YCHUE M OMHCAaHHe (PU3HMUYECKHMX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPaHHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJICHCAIIMS BOJIbI) 1 XMMUYECKUX (TOPEHUE CBEYH, TPOKAIMBaHUE METHON
MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCIOTOM) SIBIICHHM, HAOIIOJICHUE U OINUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBHE
CEpHOM KUCIIOTHI C XJIOpHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu Harpesanum,
B3aUMOJIEHCTBHE kKeJe3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHust
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHUE, BbIMIAPUBAHUE, JAUCTHUIUISIIUS,
xpomatorpadusi), MPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIMCAHUE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHelllnne npeacTaBUTE M HEOPraHMYEeCKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopom — snemMeHT W mpocToe
BelecTBO. HaxoxkaeHrne Kuciopoa B MpUpoe, GU3NUECKHe U XUMHUICCKAE CBOWMCTBA.
Peakiuu ropeHHs MPOCTHIX U CIOXKHBIX BemlecTB. CIocoObI MOMyYeHUsT KHUCIopoaa B
naboparopuu u npomviuiiennocmu. Ilpumenenue kuciopona. Ilonsrtue o6 oxcuaax.
Kpyrosoport kucnopoaa B npupoje. O30 — aniomponHas Mooupukayus KUciopood.

Tennosoii 2¢hgpexm xumuueckol peakyuu, mepmoxuMuiecKue ypasHeHus, 3K30- u
SHAOTEPMUYECKUE peaKIUU. Tonaueo: yeons u meman. 3azpsazneHue 6030yxd, YCuieHue

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENLHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3yIaeMOoro MaTepHaia.



NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT M mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIil
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocra, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeujecmé 6 6ode. Pacuer maccoBOW JOJM BEUIECTBA B
pactBope (IpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Js BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenosexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHudd. OKCUIBI: cocTaB, Kiaccuukaius (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBiE ¢ BOAOW, KucioTamu, meinodamu). OcHoBanus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
dusznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUU (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATYpa, (PU3MYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTMBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJIel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUS):
Xumuyeckue ceoticmea (83aumooelicmeaue ¢ KUCIOMAMU U Weaodamu, paiodcerue npu
Hazpesanuu) u noaydeHue.

['eHeTnueckass CBS3b MEXAY KjlacCaMH HEOPraHWYECKUX  COCIAMHEHUH.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KAUYECTBEHHOE OIpe/eTICHUEe COJep KaHusl KUCIOpoa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUS BOZHUKHOBEHUS U MPEKpaIEHUs TOpeHus (1moxapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacCTBOPEHHMsI BEIIECTB C Pa3IMYHOM PACTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAETEHHON MAaCCOBOM JAOJIEW PACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOBI C METAJJIAMU (HAaTpUEM U KaiblueM) (BO3MOKHO HUCIIOIb30BaHUE
BHJICOMATEPHUAJIOB); OMPEJECIICHHE PACTBOPOB KHUCIOT W IIEJIOYEH C MOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJI0JJCHUE W3MEHEHUsS OKPACKM WHIUMKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAaJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. CTpoeHue aToMmoB. XUMHU4eCKasi

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEbHBIE METaJUIbl, TAJIOTEHbI, THEPTHBIC
rasbl). DnemeHmsl, KOMmopwie 06paszym amgomepvie OKCUObl U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepuomnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMsbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3snyecKkuin
CMBICJI OPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/Ia U TPYIIBI SJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menaeneena.

3axkoHomepHOCMU U3MEHEHUs CBOUCME IIEeMEHMO8 MAbIX NePUOO08 U 2lIAGHbIX
noO2pynn, 8 3A6UCUMOCMU OM aMOMHO20 (NOpAOK08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
IexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. VIOHHas CBSI3b.

Crenenp okuciieHusi. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Ipomecchl
OKHCJICHUS U BOCCTaHOBJEHHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKMI SKCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJICUCTBHE THAPOKCHIA IIMHKA C PACTBOPAMM KHUCJOT U IIEJIOYCH;
MPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX MTPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSITUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzamuss MeXNpeAMETHBIX CBA3€dl MNpu HU3yuYeHUH XMMHH B 8 Kiacce
OCYILIECTBIISIETCS Uepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHSATHH, SBISIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4HbIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanM3, CHUHTe3, KiaccuuKamus, TNEePUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJCIIUPOBAHUE, U3BMEPEHUE, MOJIECIIb, SIBJICHUE.

dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIMJ, U30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUHM 3apsii, BELIECTBO, TEJIO, OO0BEM,
arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEJIMYMHBI, COAUHUIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMH4YeCKasi peakuus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
J. U. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX AIIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KW, KAIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHEM JJIEMEHTOB B llepnoandeckon cucremMe u CTPOCHUEM HX
aTOMOB.

Crtpoenue BemecTBa: BHUAbl XUMHYECKOW CBA3W. THUINBI KPHUCTAUIMYECKUX
PELETOK, 3a8UCUMOCMb CEBOUCME Geujecmead om muna Kpucmaiiuieckou peuémku u
8UOA XUMUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEUIECTB (MEXAYHapOIHAas U
TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNI, TCHETUUECKAas CBSA3b HEOPTAaHMYECKUX BEILECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCICHHUS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

llousamue o crxopocmu xumuueckou peaxkyuu. I[lonamue o6 obpamumvix u
Heobpamumuvlx Xumudeckux peaxyusx. llonamue o0 20MO2eHHLIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuueckom pasrogecuu. CmewjeHue Xumuuecko2o pasHo8ecusl.
Daxmopwl, erudlOWUe HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJN0HCEHUe XUMUUECKO20
pasHogecusl.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBIeHNE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI C UCIIOIB30BAaHUEM METOA FIEKTPOHHOTrO OaslaHca.

Teopus 3JIEKTPONMTHYECKOW IUCCOLUMALMU. DJIEKTPOIUTHYECKAS ITUCCOLUALMS.
DNEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu seujecmsa
C pA3UYHBIMU BUOAMU XuMudeckol ceasu. [lonamue o cmenenu ouccoyuayuu. CHIbHbIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHoro ooMmeHa. YcCioBHsI MPOTEKaHUS peakluidi HOHHOTO oOMEHa /10
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI UM AHUOHBIL:
XJopua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KAJIBLIKs, ATFOMUHUSA, Kele3a (2+) u (3+),
Mmeau (2+), TMHKA, IPUCYTCTBYIONIUE B BOJHBIX PaCTBOPAX.

XHWMHYECKUI JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB; WCCIICOBAHHE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEILIECTB, MPOIIECCa TUCCOLUALMN KUCIIOT, IIeJIoUel 1
coieil  (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB); TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa30BaHHE BOJIbI); OMBITOB, WUTFOCTPUPYIOIINX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakuu  PasIoKCHHs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTaJibl 1 MX COCAMHEHUSA

O6mast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
KHCJIOTAa, XUMHUYECKHE CBOMCTBA, nojyyeHue, TpPUMEHEHUE. [lelicmeue Xxaopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IpUPOJE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpPbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenrie M (U3HUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
AnnorponHble MoAU(UKAUKMKA KHCIOpPOAAa M Cepbl. XHWMHYECKHE CBOWCTBA CEpBI
(B3auMoOJEeHCTBUE C Hememaniamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyinbdar-uoH. CepHUCTas KuciIoTa. Xumuyeckue peaxkyuu,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHenui B ipupoze. [Ipumenenue cepol U €€ COEqUHEHUH B
ObITYy W B MPOMBIIIJICHHOCTH. Xumuyeckoe 3acpsA3HeHue oKpyjcaroueli cpeobvl
COCOUHEHUAMU Cepbl (KUCIOMHbLE 00HCOU, 3A2PA3HEHUe 8030YXA U 8000EMO8), CnoCcoObl
€20 npedomepaueHusl.

OO61mas xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B TIpupoje, (Pu3nueckue U XHUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHE C MeETaJJIJaMd M HEMETaUlaMd - KHUCIOPOAOM U BOJOPOIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(okucCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Conu
aMMOHWUSL: COCTaB, (M3MUECKUE M XUMHUECKUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIC
CO 1iesoyaMu), npuMmeHeHue. KauecTBeHHass peakiyss HA HOHbI aMMOHHS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOHCTBa (00mme u crenuduieckue),
nonyuenue. Hutpartsl (pasnoxxenue). A3oTucras kuciiora. Mcnosnp30BaHME HUTPATOB U
coJieli aMMOHHMSI B Kaue€CTBE MHHEPAIbHBIX YIOOpeHU. Xumuueckoe 3azpsasnenue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun ¢docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, nonyyenue. Ilonamue o MuHepanrbHvix
yoooperusx: nHumpamsl u Gocghamol. Ilowsmue o KomniekcHvix yooopernusx. OO0mmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amwtotponHbie Moaudukanuu (rpadur, anmasz), Qusnyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MOJlyueHWe ¢ TPUMEHEHHEe, JEHCTBME Ha OpraHW3M YeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
KIiumama, napHuxoevli 3ggexm. YTONbHAs KUCIOTa WM €€ COJU, UX (PU3NUECKUE U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH M CETLCKOM
XO351CTBE.

OO6mue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPTaHMYECKUX
COEIMHEHUH yTiiepoja (Ha mMpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yIiIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOHMCTBa (HaA TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KkpemHus 8 npupooe. Obwue npedcmasienusi 06 oxcuoe kpemuusa(lV) u kpemuuesoi
kucrome. Cunuxkamel, husuyeckue u Xumuieckue ceolcmea, noayyeHue U npumMeHenue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamuka, CMeKIo, yemeHm, OemoH,
arcenezobemon. Ilpobremovl 6€30naCHO20 UCTIONL30BAHUSL CIPOUMENbHBIX MAMEPUAIO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pas3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HUOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C O00pa3laMud  XJOpUIOB  (TaJOTCHHUJIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJIEOMATEPUAITIOB); HAOMIOZICHUE TIpolecca OOyIrJIMBaHUSI caxapa MoJ AeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3yUYEHUE XMMUUYECKUX CBOWCTB pa30aBlIEHHOMN
CEpPHOM KUCIIOTHI, MPOBEJCHUE KAaUECTBEHHOM peakiuy Ha Cyib(paT-uoH U HabJ0IeHHe
npu3HaKka e€ MpoTeKaHus; 0O3HaKOMJIEHHE ¢ (U3HMUYECKUMU CBOMCTBaMU a30T1a, pocdopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (hochOopHBIX yAOOPEHUN; MOTyYeHHE aMMHUaKa U U3y4YE€HUE €ro CBOWCTB; IPOBEIACHHE
KayeCTBEHHBIX pEaklUUid Ha MOH aMMOHHMS U (pochaT-MOH U H3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHAIIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHUBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelue HeMeTauIbl U UX COCIUHEHUS».

MeTaJiibl 1 MX COCAUHECHUSA

OO6m1as XapakTepUCTUKa XUMHUECKUX SJIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxenus B Ilepuogmueckon cucreMe xumudeckux aiemMeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramuindeckass CBSI3b U METAJUINYECKAs
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJlIOoB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodwl nonyyeHus memannos. Ilonamue o Kopposuu
Memainios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTayUIbl: MOJIOXKEHUE B llepuoguueckol CHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B mpupoe. Puznueckue
1 XUMHUUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIWI: TTOJI0KEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE UX aTOMOB; HAX0XKICHUE
B npupoje. PU3nueckue U XMUMUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUS Kajbliusd (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AmoMuHHN: TIoNokeHue B llepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroMma; HaxoxiaeHue B npupoae. Dusnueckue wu
XUMUYECKNE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B llepmognueckodt cucTEME XUMHYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMa; HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUUYECKHEe CBOMCTBA jkKeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMH).
Oxcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJIOB M CIIABOB, X
(bU3UYECKUMU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJIh30BAaHNE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIa KaIBITUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOM BOJbI; MpOLIECCA TOPEHUS Kele3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxeneza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJIJAMEHM HOHAMM HATpUs, Kalus U KaJbIUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hosvie mamepuanvt u mexmonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonachnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oOKpyHcaroweli cpedwl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUEeHUU IKOTI02UUECKUX NPOoOIIeM.

Ilpupoonvie ucmoynuxu yeneeoo0opooos (yeoivb, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabdomKu, ux pob 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SIBJSIONIUXCS CHCTEMHBIMU [JIi OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4HOTO IUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS,
aHalmM3, CHUHTE3, KiIacCu(UKaIMs, TEPUOIUIHOCTh, HAOIOJCHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3(DQEKT, TEXHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SJICKTPUUYCCKUNA 3apsii, TPOBOJHUKH, MOTYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAs PEMIETKa, CIUIAaBbl, (PU3HUECKHE
BEJTMYHMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPATHHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbLI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJTHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHo paboThl B XUMUYECKOMN TaO0OPaTOpUU.

2. OuncTKa 3arpsi3HEHHON OBApEHHOM COJIH.

3. [Ipu3Haku npoTeKaHUs] XUMUYECKUX PEaKIHil.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPO/Ia M U3YUEHHUE €r0 CBOMCTB.
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6. IlpuroroBiieHne pacTBOPOB C ONPEIEICHHON MacCOBOW J0JIEH pacTBOPEHHOTO
BELIECTBA.

/. PemeHue 53KclepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciIoro ra3a u i3y4eHHue €ro CBOMCTB.

12. Pemenue sxcniepuMeHTaNbHbIX 3a1a4 1o teme «Hemeramnsr IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenne sKCriepuMEHTAIBHBIX 337129 TI0 TeMe « MeTallIbl ¥ UX COSAUHEHUS.

[Ipy mpoBeneHHH NPAKTUYECKOHM pabOThl KaXKIblii €€ 3Tal BBIIOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nmocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOILNE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeaeHus paboThl. [Ipu HE0OX0IUMOCTH JAeTCsl BU3YaJIbHBIN aITOPUTM BbIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3aluu TPOBEPKU, ydyeTa M KOHTPOJIS 3HAHUNW OOyYarolIMXCs IO
OpeaMeTy MperyCMOTPEHbl KOHTPOJIbHBIE pabOThl, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMHU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUM,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalus IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W MHUCBMEHHBIX WHCTPYKIIUH,
YOPOUIEHUE IJIUHHBIX CIOKHBIX (POPMYJIMPOBOK MHCTPYKLMMA, pPEIIeHHEe ¢ OMOpoil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOUYHON MH(DOPMALIHH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadaylbHbIE XHMHYECKHUE TTOHSTHS.
XVWMHYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYIIBI U YPaBHCHUS.

Konmponvnaa paboma Ne 2. Tleproaudeckas CUCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuasl. 'openue. Bogopoa. KuciaoTsr.
Counn.
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Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUNH 0 BaXKHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTMHEHUH.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueOGHOro mpenmera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 00pa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITa, HAOIIOIEHUHN 32 XUMHUECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH 1€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIEed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
podecCHOHANBHBIX MPEANOYTCHHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3PEHHUS OMTACHOCTH WM OE€30MacHOCTH JIs
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI JKOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHUE OIbITa SKOJIOTHUYECKH OPUEHTUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (uU3MUECKOro W
IICUXUYECKOTO 370POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOCca MOJYyYEHHBIX B
X0J1e 00y4YeHHsI 3HAaHUI B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHITH ASUIUT UH(DOPMAIINY;

TOTOBHOCTh OTOMPATh M UCIOIB30BATh HYKHYI0 HH(POPMAIIUIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTYaIlnH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISTH IPUYHMHBI U CJACIACTBUS MPOCTHIX XUMHYECCKUX SBIICHUI;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JIOTUYECKHUX OTepaliuii;

CTPOUTH JIOTHYECKOE CYKJICHHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaIK3a, BKIIOYAIOIIEee
YCTaHOBJIEHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH;

BBIABJIATE ACUIMTHI HWHPOpMAIUU, JaHHBIX, HEOOXOIWMBIX I peIIeHUs
IIOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroul (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKHUI OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

WUCKaTh WIM OTOMpaTh HMHPOPMAIUIO WM JaHHBIE W3 HUCTOYHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATE€PUAJIOB [IJIsi BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; paOOTaTh WHIWBHUAYAIbHO W B TPYINE: HAXOAUTH 0OIIee
penieHrue U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcanibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOM M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTHh CBOHM JCHCTBUS C IUJIAHUPYEMBIMHU pPE3yJibTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLecCe MOCTHKEHUS pe3ylibTaTa, ONPEAENSITh
CIOCOOBI ICUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJICHUS, TPEOYIoIIHe
JaybHenIe paboThl;

OCO3HAaHHO OTHOCHUTBCSA K IPYrOMY YEJIOBEKY, EF0 MHEHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOObI AEUCTBUM, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJyYEHHUIO HOBOTO 3HAHMs, €r0 MHTEPIPETALUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa OOLIEN KyJIbTYpbl U MPAKTUYECKOU

JIESITEJIbBHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOI'O OOLIECTBA; IOHUMaHUE MECTa

XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM NOHITUIHOIO anmapara i CAMBOJIMYECKOTO S13bIKa XUMUU JUJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiuii (C omopod Ha aJIropuTM Y4YEOHBIX JEHCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOINBIO YUMTEIN; yMEHUE

UCIIOJI30BaTh MOJENIU JJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOM Ha ONpPEEICHHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOLIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHMS B3aMMOCBA3EH

MEXIYy W3YYEHHBIM MaTEpHUAJIOM M NPHU IOJYYEHUH HOBBIX 3HAHHM, a TAKKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU

XUMHUYECKON HHPOpMAaILH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XHMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHUJ, KHUCIIOTa, OCHOBAaHHWE, COJb (CpEemaHsis),
XUMUYECKas peaklus, peakUUd COCIUHEHUs, PpEaKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIleHMs], peakuu oOMeHa, TeroBoM 3(h(PeKT peakinu, 3K30- U SHIOTEPMUUYECKHE
peakluuM, pacTBOP, MACCOBAs JIOJISI XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHHH, MACCOBAs
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpAaLMsl BEIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATENBHOCTD, MOJSPHAS M HEMOJISIPHAs KOBAJICHTHAS
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelieTka (aToMmHas,
VMOHHAs, METaJuIMYecKasi, MOJIEKYJSIpHas), MOH, KaTUOH, aHWOH, J3JIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUUd HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpAaTHMBbIE pEaKLUU, CKOPOCTb XMMHUYECKOW pEaKUuH, KaTaau3aTrop, NpeeibHO
nonycrumast konueHnTpauus (IT1K), koppo3ust MmeTaios, CIu1aBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOpUs BIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJaX HCCIEJOBaHMs BELIECTB U HU3YUEHMS
XUMHUYECKUX PEaKLINi;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPULATEIBHOCTb), MPOCTBIX M CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIaBHBIX
HNOJArpyNNax) M O3JIEKTPOHHOI'O CTPOEHUS aToOMa; YMEHHE OOBACHATH CBSI3b
NOJIO)KEHUs1  aneMmeHTa B llepuoguueckoid  cucremMe € YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsn
aapa, oOIee YHCIO  AJIEKTPOHOB), PACIPEAEICHUEM  3JEKTPOHOB IO
HHEPreTUUECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOJOB, KalMs M KajbIlus;
KJIACCU(PUIMPOBATh XMMHUYECKHE JJIEMEHTbl C ONOpPOM Ha ONpeAesiCHUs
¢dbu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKONW CTPYKTYpPhl B COCIMHEHUSX, 3aps] MOHA, XapaKTep Cpeibl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3NYECKUEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmas, KpeMHH,
a3oT, hochop, cepa, XJI0p, HATPU, KAJTUA, MATHUM, KAJIbLIUNA, ITFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCUALI U THUAPOKCUABI MeTaiioB | - A rpymm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C ONOPOM Ha IUIaH M KIJIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOYXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAICHU B Pa3IUYHBIX YCJIOBUSAX, BIIMSAHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alropuTMy Y4eOHbIX EeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK XHMHYECKOIO 3JIEMEHTa B COECJUHEHUHU, MAaCCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, OOBEM Ta30B C
ONopoil Ha oOume QopMyJibl; YMEHHE MNPOBOJUTH PACUYETHl 10 YpPaBHEHUSIM
XMMHMUYECKHUX pEeaKkUuil M HaxOJIUThb KOJMYECTBO BEILIECTBA, O0BEM U Maccy
pEareHToB WM NPOAYKTOB PEaKIMU C ONOpOoN Ha oOpasel], aropuT™M y4eOHBIX
JICCTBUI;
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® BJIAJICHUE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAaHUA (Ha0JI0IeHUE, U3MEPEHHUE,

HKCIEPUMEHT, MOJEIIMPOBAHNE) NIPU U3YUEHUH BELIECTB U XUMUUYECKUX SBJICHUN

C OTOPOM Ha aNTOPUTM Y4E€OHBIX JIEHCTBUI; yMEHHE CPOPMYTUPOBATH MPOOIEMY

U MIPEIJIOKUTH IYTH €€ PEIICHHUs C TOMOIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHOM

paboThl C XUMUYECKHUMH BEIIECTBAMH, XUMHUUECKONH TMOCYA0H U J1a00paTOpHBIM

000pyIOBaHUEM;
® HAJIWYHE MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS CIETYIOIINX

XUMHUYECKUX IKCIEPUMEHTOB O]l PYKOBOACTBOM YUUTENS C OOCYKACHUEM ILJIaHA

pabOThI WM COCTABJICHUEM TAOJIMIIbL:

U3yYEHUE U ONUCaHue (PU3NUECKUX CBOMCTB BELLIECTB;

O3HAKOMJIEHHUE C (PU3MUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WIDTIOCTPUPYIONINE PU3HAKH MPOTEKAHMS XUMUIECKIX PEAKITHA;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

MOJTy4eHUe KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

MOJTy4YEHHUE BOJIOPO/Ia U U3yUEHUE ETO CBOMCTB;

NOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuyeHue ero CBONCTB;

NOJy4YE€HUE aMMHaKa U U3y4EHHE €ro CBOICTB;

IPUTOTOBJICHHE PACTBOPOB C ONPEEICHHON MacCOBOH /10JI€H pacTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE W OINHCAHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB;

NPUMEHEHUE UHIUKATOPOB (JaKMyca, METUJIopaHka U (eHondTanenHa) 1js
OTIpe/IeNICHUS XapaKTepa Cpelbl B paCTBOpPaX KUCIIOT U MIETOUEH;

U3y4YCeHHE B3aUMOACHCTBHUS KHCIOT C METaJUIaMH, OKCHJaMH METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJTHOTO METajlJIa IPYTUM U3 pacTBOPa COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCUAOB ATIOMUHMS U IUHKA;

pellleHne  HKCIEpPUMEHTaJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCAMHEHUNY;

pelIeHne  JKCIEPUMEHTANbHBIX  3aJad 1Mo TeMe  «DJIEeKTPOIUTHUECKas
TVCCOITAITASY,;

pelIeHrne SKCIIePUMEHTAIbHBIX 3a71ad Mo Teme «BakHeirme HeMeTamTsl U UX
COCTUHEHHUSI;

pelIeHre KCIIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTanibsl U ux
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, HJUTFOCTPUPYIOINE IPU3HAKU TPOTEKAHUS PEaKIui
MOHHOI'0 OOMEHa;

KaueCTBEHHBIE PEAaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX pPAcCTBOpPaxX HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHEI,
THJIPOKCHU/I-MOHBI, KATHOHBl AMMOHUS, MarHusi, KajbIUs, aTIOMHUHH, keneza (2+) u
xeinesa (3+), meau (2+), MUHKA;

YMEHHE TMPEACTABIATh PE3yJNbTaThl dKCIepuMeHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJINIL U BBIABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbSI U OKpPYXAloLeld MPHUPOJHON Cpelbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eslOBeKa,

® BJAJ€HUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeHUe
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl MepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SiICTBE, Ha MPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO MCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MUHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArora;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBATh MH(POPMALMIO O BEIIECTBAX, MX NPEBPALICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XHuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHLUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOIO ToJa
[0 YMOJTYAHHUIO BKIIOYAIOT PE3YJIbTATHI MPEAbIAYIIUX JIET).

8 KJIACC

pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSITHHA: aTOM, MOJICKYIa,
XHUMUYECKHI 3JIEMEHT, MPOCTOE BEUICCTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HCOJTHOPOJIHASI), BaJICHTHOCTh, OTHOCHTEIbHAs aTOMHash M MOJIEKYJIsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBasi JOJIsl XUMHUECKOTO JIEMEHTA
B COCIMHEHWUHW, MOJSPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb,
2NEKMPOOMPUYAMETbHOCH?,  CTETIEHb  OKHMCIICHMS,  XMMHMYECKas  peaKius,
KJIAaCCU(UKALIS PEaKIUA: PEaKIMu COCAUHCHHS, PEaKIUd pPa3jIoXKCeHHS, pPEaKIuu
3aMEIICHHsI, PEaKIui 00OMEHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIINH;, Menio8otl 3¢hghexm
peakyuu, SAPO aToma, dJICKTPOHHBIA CIIOW aroMma, aTOMHasi OpOUTalb, pajuyc aToma,
XMUMHYECKasi CBSI3b, MOJISIPHAS M HEMOJSAPHAs KOBAJICHTHAsS CBS3b, HOHHAS CBSI3b, HOH,

2 351ech U jasee KypCUBOM 0603HAYAOTCS IIAHUPYEMBbIE IIPEJAMETHBIE PE3YJIbTaThl, KOTOPbIE MOI'YT ObITh IOTEHIIUMAILHO
MOCTUTHYTHI oO0ydarommuMcs ¢ 3[1P, HO He ABIAIOTCS 003aTeTILHBIMH.
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KaTUOH, aHWOH, PacTBOpP, MAaccoBasl JIOJIS BellecTBa (MPOLEHTHAs KOHILEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMMCAHUU BELIECTB U UX MTPEBPAICHMIA;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHUCJICHUSI DJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX C OMOPOM Ha OMpe/esieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, IPUHAJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KJAcCy
cCoeMHEHU 1o (dopmylaM; BUJ XUMHUYECKOM CBsI3M (KOBaJeHTHass M HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSAX;

UMETh NPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUH, YMETh C IOMOILBIO
YUNTENSA NPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWUW, JUJISI YCTAHOBJICHHUS B3aMMOCBSI3H
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEeHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C MCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OrepupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUYEOHBIX 3a/laHUN
Y pEUIEHUHU PACUETHBIX 3a/lay C OMOPOM HA AITOPUTM YYEOHBIX NEWCTBHI M3y4YEHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnuecknii 3akon [[.11. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTtHOcHUTh 0003HAauYEHUA, KOTOphle uMeroTcss B Tabnuue «llepmoanueckas cucrema
xuMudeckux aneMeHToB [[. WM. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHsSI aTOMOB XHMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsal sjpa, oO0Ilee YuciIo
AJIIEKTPOHOB U PACIIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKUE DJIEMEHThl; HEOPraHUYECKHe BELIECTBa,;
XUMHUYECKHUE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPKIAsi ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBAa U CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3NUYHBIX YCIOBUSIX IOCIHE
peIBapUTEIHLHOTO O0CYXKICHHUS C MEJaroroMm;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEAKIUHU C
ONOPOW Ha aJTOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKAIs, BBISBICHUC
PUYUHHO-CJICICTBEHHBIX CBSI3eH — JUISI M3YYCHHUS CBOMCTB BEIIECTB M XHMHYECKHX
peaKIuii; €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblii U MblC/IeHHbll) TIO]] PyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C
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MHCTPYKLUSAMU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYEHHIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIMPEICIEHHON MACCOBOM JI0JIEN PACTBOPEHHOIO BEIIECTBA; IIIAHUPOBATh U
MIPOBOJIUTh XWMHUYECKHE SKCIHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:X U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PyKOBOJICTBOM I1€1arora.

9 KUIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJEKyJa, WOH, KaTUOH, aHHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIECHHUS, XUMHUYECKAs PEaKius,
XUMUYECKasi CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
OPUMEHSTH 3TH HOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHUI;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI Jis1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJT BEIIECTB U YpaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEHKHOCTh BEIIECTB K ONPEIeTIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, HMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKHUX
COCMHEHUSX; 3apsj] HOHA MO XUMUYECKOW (opmysie; xapakTep cpelbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mMun KpUcmaiiuieckou peumémku KOHKPEemHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €70 TOHUMAHUE: ONUCLIBAMb U XaApaKmepu3oéams TabIUIHy0 Gopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpynma)y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XApPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan sapa, o0l1ee YUCIO AIEKTPOHOB U PACIPEACIICHUE UX 10 AJEKTPOHHBIM CIOSM);
00vsACHAMb 001IMe 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKUX JIEMEHTOB U
UX COEIMHEHUN B IIPEAEIAX MAJIbIX IEPUOJOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIMPOBATh XUMUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMHUYECKHUE peakUuu (10 YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHUCIIEHUS XMMHUUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs OMMCAHHE NPUMEpPaAMU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMH C OMOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIIOT, LIENOYEed U
COJIEH; MOJHBIE M COKpAIllEHHBbIE YPAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOTBEPKJAIOLINX CYIIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYILLHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XMMHYECKUX MPEBPALIEHUN IMOCNE MPEIBAPUTEIBHOTO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U J1ab0opaTOpHBIM
o0opyZ0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO TIOTYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

NPOBOJUTh PEAKUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB Pa3IUYHbIX
BELIECTB: PAClO3HABAaTh ONBITHBIM MYyTEM XJOpuI- OpomMua-, MOAUI-, KapOoHaT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3yUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IEHNEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE IPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — JIsI U3yUYCHHsI CBOMCTB BEILIECTB M XUMHUECKUX PEAKIIHIL; €CTECTBEHHO-HAYUHBIE
METO/IbI IO3HAHU — HAOJII0ICHNE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMUECTBO YaCOB, OTBOJIUMBIX HA OCBOEHUE KAXK0M TeMbI Y4eOHOT0 MpeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBAHHON OCHOBHOW 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3aJIEP’)KKOM TICUMXUYECKOTO PA3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenoM [IpumepHoit paboueil mporpammbl
y4eOHOro npeameTra « XuMHUs» OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu srom Opranu3zanus
BIIpaBE camMa BHOCUTb HW3MEHEHHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o roaamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM M KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEACICHHE OpraHU3allMOHHBIX (GOopM
oOyueHuss ¥ T.nm. OOOCHOBAHHOCTh JaHHBIX W3MEHEHWI OIpeaenseTcss BhIOpaHHbIM 00pa3oBaTeslbHOW opraHuzanueil YMK,
WHJUBUYAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpEeTHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, pEKOMEHAALUAMHU 110 0OTOOPY U aJanTalMi y4eOHOro MaTepuaia o XUMUH, NpeacTaBieHHbIMU B [losicHUTENbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TIaHUPOBaHUS it oOydaromuiics ¢ 3[1P: mepBsiii mpeanonaraet
OCBOEHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIAcCE.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsi

8 KJIACC
(2 4 B Hememto0, Beero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi)
KomngectBo
No Paznen mporpamMmmsl 4acoB
1. | BBenenune 4
2. | ATOMBI XUMHYECKHX 3JIEMEHTOB 6
3. | IlpocTele BemecTBa 8
4, | CoeqnHeHNsT XUMHUYECKUX DIIEMEHTOB 14
5. | I3MeHeHus, NpouCXoAsIIne C BeIeCTBaMHU 12
6 IIpaxktukym «lIpocTeiimme onepanuy ¢ BENECTBOM» 6
7 PactBopenue. PactBopsl. CBOICTBA pacTBOPOB AJICKTPOIUTOB 18
Htoro: 68
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9 KJIACC

No KoaunuectBo yacos
Paznen nmporpamMmel
1. |[loBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca XMMHH § Kjlacca U BBEAECHHE B Kypc 9-T0 8
KJ1acca

2. |Metamnsl 15
3. |Hemeramas: 23
4. [(IIpakTHKyM 8
5. |O6o06muenue 3HaHU MO0 XUMUHU 32 KYPC OCHOBHOM IIKOJIBI. 14

Hroro: 68

[Tpu pazpaboTke pabodeld HMporpaMMbl B TEMAaTHUYECKOM IUTAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOJI30BAaHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOIIUXCA Y4eOHO-METOANUYECKUMU MaTepuaiaMy (MyJIbTUMEANIHBIE IPOrPaMMBI, 3IEKTPOHHBIE YIEOHUKH U
3a/IaUHUKH, DJIEKTPOHHBIE OMOIMOTEKH, BUPTyaJbHbIE JIaOOPAaTOPHH, UIPOBBIE MPOrPaMMBbl, KOJJIEKUIUU LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCMOJb3yeMbIMU 11 OOyYeHHUs M BOCHUTAHUS pa3IMYHBIX TPYNN IMOJb30BaTesel, MPEACTaBICHHBIMU B 3JIEKTPOHHOM (LM(GPOBOM) BHUAE HU
peanu3yromMHu  aujnaktudeckue  Bo3moxkHoctw  MKT, conepkaHMe  KOTOPBIX  COOTBETCTBYET  3aKOHOJATENBCTBY 00  0Opa3oBaHMU.
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