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MHOACHUTEJIbHASA 3AIIUCKA
Pabouas mporpamma o XumMun Jiist 00y4aroImuxcsl ¢ 3aJep>KKoi Iecuxuyeckoro pasputus (nanee — 3[1P) Ha ypoBHe
OCHOBHOro o0mero o0pa3oBaHHsi COCTaBJI€HAa B COOTBETCTBHH C denepadbHBIM  TOCYIAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM OCHOBHOro obmero oobpazoBanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 . Ne 287, 3apeructpupoBan MunucrepcrBoM foctuiiun Poccuiickoit ®enepanuu 05.07.2021 1., per.
Homep 64101) (manee — ®I'OC O0O), [IpumepHoii ananTHPOBAHHON OCHOBHOW OOpa30BAaTEIBHON MPOrpaMMoi
OCHOBHOTO 00111ero o0pa3oBaHus OOydYarONIMXCS C 3afepKKoi mcuxuueckoro passutus (manee — [TAOOIT OO0
3[1P), IIpumepHoii paboueil mporpaMMbel y4eOHOTO mpeaMeTa «Xumus» (0a30BbId ypoBeHb), [IpumMepHoi
MpOrpaMMol  BOCHHUTAHHUS OOY4YalOIIMXCS IIPH IONyYEeHWH OCHOBHOTO O0IIero oOpa3oBaHUsS, C y4ETOM
pacmpeneneHHbIX Mo KJlaccaMm MpOBepseMbIX TPeOOBAaHUI K pe3yiasTaTaM OCBOCHHUSI OCHOBHOW 0Opa3oBaTelbHON
MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHHs M BIEMEHTOB COJECpIKAHHWsS, MPEICTABICHHBIX B YHHBEPCAJIbHOM
kopupukarope mo xumud, KoHIeNuuu npenonaBaHus Y4eOHOTo mpeaMeTa «XUMHS», B 00pa3oBaTelIbHBIX
opranmzanuax PO, peannsyrommx oCHOBHbIE 0011e00pa30BaTENbHBIE TPOrPAMMBI.
O0mas xapakTepucTHKA Y4eOHOr0o mpeaMera « XuMHus»
VY4eOHbIN MpeaMeT «XUMHs» BXOAUT B MPEAMETHYIO 00yacTh «EcTecTBeHHOHay4HbIe MpeAMETh». B cucreme
€CTECCTBECHHOHAYYHOI'O O6pa3OBaHI/IH XUMHUA KakK y‘{e6HBII71 MMpeaAMET 3aHUMACT BaXXKHOC MCCTO B IMO3HAHWHN 3aKOHOB
MPHUPOABI, POPMUPOBAHUN HAYYHOW KAPTHHBI MUPA, CO3JJAHUU OCHOBBI XMMHWYECKHX 3HAHWH, HEOOXOJUMBIX JUIs
MOBCE/IHEBHON JKM3HM, HABBIKOB 3JI0POBOTO M OE30MACHOrO Ui 4eloBEeKa M OKPYKalolleH ero cpemsl obpasa
’KU3HH, a TAK)KE€ B BOCIUTAHUM 3KOJIOTUYECKON KYJIbTYPbI.
YcnemnocTb HU3YUYCHHA XUMUU CBsA3aHa C OBJIAZICHUCM XUMHWYCCKUM SA3BIKOM, COGHIOI[CHI/ICM IMpaBUI 6630HaCHOﬁ
pa6OTBI IIPpU BBIMTOJIHCHUN XUMUUYCCKOI'O SKCIICPUMEHTA, OCO3HAHUEM MHOI'OYUCIICHHBIX CBSI3ell XMMHUH C Apyrumun
MpeaMeTaMy IIKOJIBHOTO Kypca.
[Iporpamma BkitO4YaeT B ce0s OCHOBBI HEOPTaHMYECKOW M OpPraHMYecKOW XHWMHUH. | J1aBHOM maeedl mporpammsl
SIBJISIETCSL CO37aHue 0a30BOTO KOMILIEKCA OMOPHBIX 3HAHWU 0 XMIMHH, BEIPAKEHHBIX B JOPME, COOTBETCTBYIOMICH
BO3pacTy 00YYAIOIINXCS U X 0COOBIM 00pa30BaTeIbHBIM ITOTPEOHOCTSIM.
B conepxanum mgaHHOTO Kypca IIPEACTaBICHBI OCHOBOMOJATAIONIME XHUMHYECKHE TEOPETHYECKHEe 3HAHWA,
BKJTIOYAIOIINE U3yUEHHE COCTaBa M CTPOEHUS BEIECTB, 3aBUCHMOCTH MX CBOICTB OT CTPOEHUS, IPOrHO3NPOBAHNE
CBOMCTB BEIIIECTB, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPAIIEHUNA U TyTeH YIIPaBICHUS UMH B TENISIX
[OJIy4€EHHs BEIIECTB U MaTEPHAJIOB.
TeopeTnueckylo OCHOBY U3y4YCHUsI HEOPIaHWYECKOW XUMHM COCTaBISIET AaTOMHO-MOJIEKYJSIPHOE YYEHHE,
ITepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMHU CBEICHUSIMUA O CTPOCHHUM aTOMa, BUJIaX XMMHUYECKOU CBSI3H,
3aKOHOMEPHOCTSX MPOTEKaHHUsI XMMUYECKUX PEaKIHil.
B u3ydeHun xypca 3HauMTENbHAs POJIb OTBOAUTCS XUMHUECKOMY SKCIEPUMEHTY: HPOBENEHUIO NMPAKTHUECKUX U
71a00paTOpHBIX PabOT, ONMHUCAHMIO PE3YIbTATOB YUYEHHUYECKOTO AKCIIEPUMEHTA, COONIOJCHUIO HOPM M IIPaBUII
Oe3omacHoi padOTHl B XUMUYECKOH JTa00paTOPHH.
Peanmzamus maHHO# mporpaMMel B Tporecce oOydeHwus Mmo3BoiauT obOydarommumcs ¢ 3IIP ycBouTh KitoueBbie
XMMHYECKHE KOMIIETEHLIUHU U MTOHATh POJIb U 3HAUCHNE XUMHHU CPEI IPYTUX HayK O IPUPOLE.
Nzydenne xumum crmocoOCTByeT (OPMHUPOBAHUIO Y OOYYarOMMXCS HAyYHOTO MHPOBO33PEHUS, OCBOCHHUIO
O0IIeHayYHBIX METOAOB (HAONIO/IeHNe, U3MEpPEHHEe, SKCIIEPUMEHT, MOIETHUPOBAHNE), OCBOCHUIO MPAKTHIECKOTO
[IPUMEHEHHsI HaY4HBIX 3HaHWH, OCHOBAaHHOTO HAa MEXKIIPEIMETHBIX CBS3X ¢ mpeaMeramu «OKpyXarolmuil Mupy,
«Pusuka», «buonorus», «l'eorpadus», «Marematuka» U (HopMHpyeT KOMIIETEHIMH, HEOOXOOUMBIC IS
MIPOAOIDKEHMS 00pa30BaHUs B O0JIACTH €CTECTBEHHBIX HAYK.
Wzydenne xuMuy CcrocoOCTByeT pa3BuTHIO y oOydatommxcs ¢ 3IIP mpoctpaHCTBEHHOTO BOOOpaXKeHHS,
(YHKIMOHAJIBHOW TPaMOTHOCTH, YMEHHS BOCIPHUHUMATh M KPUTHYECKH aHAJIU3UPOBaTh HH(OPMALHMIO,
MPEACTABICHHYI0 B pPa3lW4HbIX (opMmax. 3HaYMMOCTh IMpeaMera Asl Pa3BUTHs JKU3HEHHOM KOMIIETEHIIMU
obydaromuxcs ¢ 3IIP 3akimrouaercs B YCBOGHHH OCHOBBI XUMHYECKUX 3HAHHUN, HEOOXOMUMBIX ISl TIOBCEIHEBHOM
KHU3HHM; HaBBIKOB 3J0pOBOrO M 0Oe30macHOro Ui dYeloBeKa M OKpyKaromiell ero cpeabl obOpasa >KU3HH,
(hOpMHUPOBAHMH HKOJIOTUIECKOH KyJIbTYPBHI.
[IporpamMma orpaxkaer conepkaHue OOy4YeHHS MpeaMeTy «XHMHUS» C YYETOM OCOOBIX 00pa3oBaTEIbHBIX
norpedHocreil o0yuaronmxcst ¢ 3[1P. OBnagenue y4eOHBIM HpenMeroM «XHUMHS» MPENCTABISET ONPEACICHHYIO
TpynHoCTh st oOydatommxcs ¢ 3IIP. Drto cBf3aHO ¢ OCOOEHHOCTSIMH MBICIUTENBHOW JIEATENbHOCTH,
MEPUOJMUECKUMHU KOJleOaHMSIMU BHUMAHUS, MajbIM 00BEMOM MaMTH, HEJOCTATOYHOCTBIO OOIIEro 3anaca 3HaHUi,
MOHMYKEHHBIM IT03HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEYEBOTO Pa3BUTHUSL.
Jns mpeononeHusl TPyJHOCTEH B M3y4eHHHM Y4eOHOro npeamera «XuUMHs» HeoOXoauma ajantanus oObema U
Xapakrepa y4eOHOro mMarepuaia K IM03HaBaTeNbHBIM BOSMOXKHOCTSIM JTaHHOM KaTeropuu OO0YyYarolMXcsl, Y4eT MX
0COOCHHOCTEH pa3BUTHs: HCIOIB30BAHME aJNTOPUTMOB, BHYTPHUIPEOMETHBIX U MEKIPEIMETHBIX CBSI3EH,
[TOCTENEHHOE YCIOKHEHNE U3y4aeMOro MaTepHaia.
[Ipu n3yyeHnn XMMHUM HEOOXOIUMO OCYLIECTBIIATH B3aUMO/ICHCTBHE HA IOIMCEHCOPHOI OCHOBE.
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Teopernyecknii martepuan peKOMEHAyeTcd H3y4daTb B IIpolecce MPAKTHUECKOM aesTenbHOCTH. Bo3MoxHO
BBIJICJICHHE OTHACIBHBIX YPOKOB Ha DPEIICHHE 33/1a4 B CBS3H CO CIOKHOCTBIO aHANIM3a TEKCTa OOYYaIOIIMMUCS C
3I1P. Oprannyeckoe €AMHCTBO MPAKTUYECKONH M MBICIUTEIBHONW NEATEIbHOCTH 00y4aromuxcsl Ha YpoKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XUMHYECKUX 3HaHUI 1 yMeHuil. Ocoboe BHUMaHue
[P U3YYCHUN XUMHUH YIESIETCs H3YUEHHIO «CKBOZHBIX» MOHATUH U (POPMUPOBAHHIO HABBIKA CTPYKTYPHPOBAHUS
Marepuaa.

Henn u 3ana4n M3yyeHus1 y4eOHOT0 nMpeaMeTa « X UMHSD»

Obwue yenu wm3ydeHus: ydeOHOro mnpeaMera «XuMHs» HpencraBieHbl B [IpumepHoii pabouelt mporpamme
OCHOBHOTO o0miero obpasoBanusi. OHU aKTyaJIH3UPOBAHBI C YYETOM HOBBIX MPUOPHTETOB B CHCTEME OCHOBHOTO
ob1ero obpa3oBaHUs, HANPABICHHOCTH OOYydYEHHsI Ha Pa3BUTHE M CaMOpPa3BUTHE JHMYHOCTH, (OpPMUpOBaHUE e
WHTEIICKTa U 001l KynbTypbl. OOydeHne YMEHUIO YYUTHCS U MMPOAOIDKATh CBOE 00pa3oBaHUE CaMOCTOSTENHLHO B
HACTOsIIIee BpeMs SIBIACTCS OJHON M3 BAXXHEHIINX (QYHKINH y4eOHBIX MPEIMETOB, B TOM YUCIIE U «XUMHM.

Hnst obywaromuxcst ¢ 3[IP, Tak >ke, kKak W i1 HOPMAaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, OCBAMBAOIIMX
OCHOBHYIO 00pa30BaTeNbHYIO IPOrpamMMy, JOMHUHUPYIOIEe 3HaUeHUE TPUOOPETAIOT TaKUe yeu, KaK:

* (opmupoBaHME WHTEIIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K COTPYIHHUYECTBY, CAMOCTOSTEIHLHOMY
MPHHSATHIO PELICHUH, CIOCOOHOM ajanTUPOBaThCS K OBICTPO MEHSIOIINMCSI YCIIOBUSIM JKU3HHU;

" HanpaBJICHHOCTb OOyYEHHUsI Ha CUCTEMAaTHYECKOE MPUOOIIEHHE YUAIIUXCs K CAaMOCTOSATENLHOM O3HABATENbHON
NeATEIbHOCTH, HAyYHBIM M IPAKTUYECKUM METOJaM TIO3HaHWs, (OPMUPYIOIIMM MOTHBAIIMI0O W DPa3BUTHE
CIIOCOOHOCTEH K XMMHH;

= o0ecIlieueHHWE YCIOBMI, CIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYarOIIMMUCS OIbITa  Pa3HO00pa3HOU
NeSITeIbHOCTH, TIO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), HMMEOLINX
YHUBEpCaIbHOE 3HAUEHHE [T Pa3IMYHBIX BUJIOB ESITENbHOCTH;

= ¢opMupoBaHrE yMEHUI OOBACHSATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIEro MIUpPa Ha OCHOBAaHUH 3HAHHH U OIIBITA,
TIOJTyYEHHBIX MPH U3YYEHUU XUMUH;

= ¢opMupoBaHrEe y OOy4aIOUINXCSI TYMAaHUCTHYECKUX OTHOIIEHHM, MOHUMAHHUS [EHHOCTH XUMHYECKUX 3HAHUU
JUIsSL BBIPAOOTKM DKOJIOTHYECKH IIeJIeCOO0Pa3HOr0 MOBEACHUS B OBITY W TPYJIOBOW JEATEIBHOCTH B IENSAX
COXPaHEHHsI CBOETO 3J0POBbs U OKPYKAIOLIEH PUPOJHON CPENbI;

" pa3BUTHE MOTUBALMU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPONIIO U CAMOBOCIMTAHHUIO HA OCHOBE YCBOCHMUS
00111€ueI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpoGMII U HANpaBJIeHHOCTH JajlbHEHIero
o0yJeHusI.

Kypc HanpaBiieH Ha pelieHue CIeayrlmXx 3a0ay, 00eCIeYBaOINX PeaIN3alyio JIMYHOCTHO-OPUEHTHPOBAHHOTO
U JICATEIbHOCTHOTO MOAXO0J0B K oOydeHuro xumuu oOydatomuxcst ¢ 3[IP Ha ypoBHe OCHOBHOTO 0OIIEro
o0Opa3oBaHHUS:

* (opmupoBaHue NepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX NPEACTABICHUN O BEIIECTBAX, UX NPEBPAILCHUAX U
MPaKTUYECKOM MPUMEHEHNH; OBIIaJCHUE OHATUIHBIM allllapaToM ¥ CHMBOIHUYECKHM A3BIKOM XHMUU;

" OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTU OCHOB XMMHMYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
XUMHUYECKUX MPEBPAIICHUN HEOPTaHWYECKHMX M OPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHHH JKHBOH U
HEKUBOU IPUPOJIBI; YIIIyOlIeHue NPeICTaBICHNN 0 MaTepHaIbHOM €IMHCTBE MUPA;

" OBJAaJICHHE OCHOBAMHM XHMHYECKOM I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBaTh U OOBEKTHMBHO OLIEHUBATH
KU3HEHHBIE CUTYalluH, CBA3aHHBIC C XUMHUEH, HABbIKAMU 0€3011aCHOTr0 00paIIEH!s ¢ BEIECTBAMU, UCIIOIb3YEMbIMU
B IIOBCEJHEBHOW >KM3HHU; YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJIOTHUECKU O€30M1aCHOE MOBEAECHHUE B LIENAX
COXpaHEHHsI 3I0POBbs U OKPYKAFOIIEH CperEl;

* (opmupoBaHNE YMEHUH YCTaHABIMBAaThb CBA3M MEXIY PEajbHO HAOMIOAAEMBIMH XUMHYECKHUMH SIBICHHSIMU H
IporeccaMy, NPOUCXOMIIMMU B MHUKPOMHUpPE, OOBSCHATh NPUYMHBI MHOrooOpasusi BEIIECTB, 3aBUCHMOCTb HX
CBOMCTB OT COCTaBa M CTPOEHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHHMSI BEMECTB OT UX CBOMCTB;

* [puoOpeTeHHE OMNbITa HCIOIB30BAHUS PA3JIMUYHBIX METONOB M3YUEHMsI BELIECTB, HAOMIOACHUS 3a UX
MPEBPALICHUSIMH NPU MPOBEICHUN HECIOKHBIX XMMHUYECKUX HKCIIEPUMEHTOB C HMCIIOIb30BaHHEM JabOpPaTOpPHOrO
000pynoBaHus U TPUOOPOB;

* (opmupoBaHHE MpEICTAaBICHUI O 3HAYEHWH XMMUYECKOM HAyKH M PEILICHUH COBPEMEHHBIX IKOJOTHYECKUX
po0iieM, B TOM YHCJI€ B IPEIOTBPALEHUN TEXHOTCHHBIX U KOJIOTMYECKUX KaTacTpod.

Oco0enHocTH 0TOOPa M ATANTANMHN y4e0OHOr0 MaTepHasIa 10 XMMHHU

OOyueHne ydeOHOMY mpenmery «XWMHUsD» HEOOXOAMMO CTPOUTh HA CO3JAaHUU ONTUMAJBHBIX YCIOBHH IS
YCBOGHHS IporpaMMHOro marepuana oOydaromumucs ¢ 3I1P. bonbinoe BHMMaHME TOTKHO OBITH yAENEHO 0oTO0pY
y4eOHOro Marepuaa B COOTBETCTBUU € MPUHIMIIOM JOCTYIHOCTHU NP COXpaHEHHUH oduiero 6azoBoro yposHs. OH
JOJDKEH TI0 COAEP)KaHUI0 M 00beMy ObITh aJalTHPOBAHHBIM il oOyuatomuxcs ¢ 3IIP B cooTBercTBHH € HX
0co0BIMH 00pa3oBaTENbHBIMU MOTpEOHOCTSIMU. Creayer oOJerdyuTh OBJIaJIeHHE MaTepuaoM OOydaromuMHcs ¢
3IIP mocpeacTBOM €ro AeTainbHOrO OOBSCHEHHsS C CUCTEMAaTHYECKHUM MOBTOPOM, MHOTOKPAaTHOH TPEHHPOBKOH B



NPUMEHEHUH 3HAaHWH C MCIONb30BaHWEM TPHEMOB alTOPUTMU3ALNMM W BHU3YaJIBHBIX ONOp, OOYYECHUS
CTPYKTYPHUPOBaHUIO MaTepHaa.
Bonbioe 3HaueHue U1 MOTHOLEHHOIO YCBOGHHUSI y4eOHOro MaTepuana UMeeT Olopa Ha MEXIpPEIMeTHbIC CBSI3U
BOMPOCOB, HM3y4aeMbIX B JaHHOM Kypce, C TaKHMH Y4YeOHbIMH mpeameramMu Kak «leorpadus», «Duznkar,
«buonorus». IlozBomsii paccmMaTpuBaTh OAWH W TOT K€ Y4UeOHBIM MaTepuan ¢ pa3HBIX TOYEK 3pEHus,
MEKIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro Jy4IIeMY OCMBICICHHUIO, Oojiee IPOYHOMY 3aKpEIICHHIO MOTY4YEeHHBIX
3HaHUH U IPAKTHYECKUX YMEHUU.
[Ipu momroroBke K ypoOKaM Y4YuTeNb MAOIDKEH MPEeayCMOTPeTh (QOPMHUPOBAaHHE y OOydYaIOMIUXCS YMEHUH
aHaNM3NpOBaTh, CpaBHUBATh, 0000IIATh W3y4YaeMBbId MaTepualn, IUIAHUPOBATh MPEACTOANIYI0 pPadoTy,
OCYILIECTBIIATh CaMOKOHTPOJIb. HeoOXoArMO TOCTOSHHO CJEAWTh 32 IMPaBUJIBHOCTHIO PEYEBOTO OQOPMIICHUS
BBICKa3bIBaHMM o0y4atormxcs ¢ 3[1P.
B cBs3um ¢ ocoOeHHOCTSIMH TOBEIEHUsM AesTenbHocTH oOydarommxcsi ¢ 3[IP  (pacTopMOKEHHOCTS,
HEOPraHW30BAaHHOCTh) HEOOXOAUM CTPOXKAHWIINKA KOHTPOJIb COONIONCHHS TMpPaBWJI TEXHUKU OE30MaCHOCTH TPH
MPOBENICHUHN J1a00paTOPHBIX pabOT B XMMHUYECKOM KaOuHeTe.
IIpumepHblie BUABI AesiTenbHOCTH oOyuaromuxcs ¢ 3IIP, o0ycioBiieHHbIe 0cO0BIMHM 00pa3oBaTeNbHBIMU
NMOTPeOHOCTAMH M 00ecre4YnBaIOIIie OCMBICJEHHOE OCBOEHHE cojAep:KaHMU 00pa3oBaHUsl MO NpeaMeTy
«XuMusm»
Conepxanvue BUIOB nesTenbHOCTH oOydarommxcs ¢ 3P Ha ypokax XUMHU ONpeAensercs WX OCOOBIMHU
oOpazoBarelbHBIMH MOTpeOHOCTAMU. [lomMmumo mmpoko wucnonbdyembix B OOIl OOO o0mmx Ui Bcex
00y4JaronIuXCcsi BUJIOB JISSTEIBHOCTH CIEAYET YCUIUTh BUJBI ACSITEIBHOCTH, CIIEHU(PUIHBIE ISl JAHHOW KaTeropuH
o0ydJarommxcsi, sl 00ecredeHus] OCMBICIEHHOI'0 OCBOEHHS COJepKaHUsl 0Opa30BaHUS MO MPEIMETY: YCUIICHUE
MIPEIMETHO-TIPAKTUYIECKON JEeATEeIbHOCTH C aKTHBH3AIMEN CEHCOPHBIX CHCTEM; YepeI0BaHIe BHIOB JAEITENFHOCTH,
3a/IeHCTBYIONINX PAa3INYHbIE CEHCOPHBIE CUCTEMBI; OCBOSHHE MaTepraa ¢ OIOPOi Ha aITOPUTM; IIOIIarOBOCTEY B
W3yYeHHH MaTepHala; MUCIOIb30BAaHUE JIOMOTHUTEILHONW BU3YaIbHON OMOPHI (TUIaHBI, 00pa3Ilbl, CXEMBbI, IA0JIOHHI,
onopHble Tabmuiel). s passutus y odyqaronwxcs ¢ 3[1P ymeHwust genath BHIBOJBI, POPMUPOBAHUSI TPAMOTHOTO
pedeBoro BbICKa3bIBaHWS HEOOXOJMMO HCIOIB30BaTH OMOpHBIE cioBa W kiaumre. Ocoboe BHUMAaHWE CIENyeT
VIEIUTh 00YYEHUIO CTPYKTYPHUPOBAHUIO MaTepraia: COCTaBIICHUE PUCYHOUHBIX W BepOAbHBIX CXEM, COCTABIICHUE
TaOIHI, COCTaBleHNE KIIACCU(PHUKANKA ¢ 0003HAYCHHBIMH OCHOBAHMSAMH IS KJIacCU(UKAIIMM U HAINlOJTHEHHE MX
IIpUMepaMu U Jap.
[Ipumepnas TeMaTudeckas U TepMUHOJIOTHIecKas Jiekcuka coorBerctyer OOIT OOO.
st obyuaromuxcs ¢ 3[1P cyiecTBeHHBIMU SBJISIOTCS IPUEMBI PAOOTHI C JISKCHYECKUM MaTEpUaoM I10 IPEIMETY.
IIpoBoautcst cnenuanbHas padoTa IO BBEIEHHUIO B AKTUBHBIN CIOBapb OOYYAIOLIMXCS COOTBETCTBYIOLIEH
TEepMHUHOJIOTUY. V3ydaemble TEPMUHBI BBOISTCS Ha IIOIHCEHCOPHOI OCHOBE, 00A3aTelIbHA BU3yaslbHAs IOAICPAKKA,
AJITOPUTMBI pabOTHI C ONPEICTICHUEM, OTIOPHBIC CXEMBI IS aKTyaIn3alii TEPMUHOIOTHH.
MecTo yuyedHOro nmpeamera «XuMHsD» B y4eOHOM IJIaHe
B coorBerctBun ¢ @enepanpHbIM TOCYJApCTBEHHBIM O0pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTIO OOIIEero
00pa3oBaHus y4eOHbIM mpeaMeT «XHUMUsS» BXOIUT B IPEAMETHYIO 001acTh «EcTecTBeHHOHAy4YHbIE IPEAMETH) U
SIBJIICTCS] 00SI3aTENbHBIM 111 U3Y4YEHHS.
Y4eOHBIM NJIaHOM HA eé n3yuyenue oTBeeHo 136 yueOHbIX yacoB — 1o 2 4 B HeAedi0 (34 yuyeOHBIX HelesIn) B
8 u 9 ky1accax cOOTBETCTBEHHO.
Conepxanne yaeOHOro npeaMera «XuMHus», peacTtaBierroe B [IpumepHoit pabodeil mporpaMme, COOTBETCTBYET
dI'OC 000, pazpadborano ¢ yderom [IpumepHO OCHOBHOW 00pa30BaTEIBHON MPOrpaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus 1O y4eOHOMY mpenMeTy «XUMHS», COOTBETCTByeT llpuMepHO#l amanTupoBaHHOW OCHOBHOM
00pa3oBaTeNbHON TpOrpaMMe OCHOBHOTO OOIIero o0pa3oBaHWsA OOYYAIOMIMXCS C 3aJIEePKKOW IICHXHUIECKOTO
pa3BUTHAL.

COAEPKAHUE YYEBHOI'O IPEJMETA «XUMMUSA»
8 KJIACC
IlepBoHayaibHbIE XMMHUYECKHE TIOHATUS
[Ipeamer xumun. Porb xumuu 6 socuznu yenogexa. Tena u BemectBa. OU3NYECKUE CBOMCTBA BELECTB. ArperaTHoe
COCTOSTHHE BEIIECTB. Xumus 6 cucmeme Hayk. Ynctole BemecTBa 1 cMecu. CriocoOsl pasnenenus cMmeceid. [lpaBuna
Oe3omacHOro oOpalieHus] ¢ BEIIECTBAMU W JIA0OPATOPHBIM OOOpyAOBaHHEM. [lousimue 0 Memooax NO3HAHUS 8
XUMUU.
ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JIEMEHTHl. 3HAKH (CHMBOJIBI) XMMHYECKMX 3JeMEHTOB. OTHOCHTENbHAs
aToMHas Macca. [IpocTeie 1 clI0XHBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE.
Xumnueckass GpopMyia. BaleHTHOCTb aTOMOB XHMHYECKHX 3JIEMEHTOB. 3AKOH NOCMOSHCMBA COCMABA GEUJECTHS.
OTtHocHuTENnbHAsA MOJNEKYIsIpHas Macca. MaccoBas 1011 XMMUYECKOI O 3JIEMEHTA B COEIMHEHUN.
dusnyeckue W XUMUYECKHE SIBICHUS. XuMuueckas peakuus. [Ipu3HaKy XUMHUYECKMX pEaKUUi. YpaBHEHHS
XMUMHAYECKUX Peakiuil. 3aKOH coXpaHeHHs Macchl BemecTB. Kinaccupukanys XuMHUUECKUX peakuuid (CoennHeHus,
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pas3iokeHus, 3aMelIeHus, 0OMeHa).

XUMUYECKHH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKON TOCY/ION, C MpaBUIaMy paboThl B 1a00paTOpHU U MpUEMaMH
oOpamienusi ¢ nabopaTOpHbIM OOOpYIOBaHHMEM; MW3yYeHHWE M ONUcaHue (U3MUECKHX CBOWCTB 00pasLioB
HEOpraHUYECKUX BEIIECTB; HaOMoaeHne PU3NYECKUX (TUIaBICHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KANICHUE M KOHJICHCAllMSl BOABI) M XHMHUYECKMX (TFOpEHHE CBEYM, INPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJCICTBIE MeNla C KUCJOTOH) sBJECHHH, HAaONOJACHHE W OMMCAHHE MPU3HAKOB MPOTEKAHUS XUMHYECKHX
peakuuii (pasnoxeHue caxapa, B3aMMOJAEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHNe THAPOKCUIA MEU
(IT) mpu HarpeBanuy, B3aNMOJIEHCTBHE JKele3a ¢ pacTBopoM coiu Menu (I1));u3ydenne croco0oB paszieneHns cMeceit
(c moMomp0 MarHuTa, (QUIBTPOBAaHHE, BBINAPHBAHHE, AWCTWIULILHUS, XpoMmarorpadwus), NPOBEACHHUE OYHUCTKU
MOBapeHHOW CONM; HAOMIONCHWE W ONKMCAaHWE pPEe3yJbTaTOB MPOBEACHHS OIMbBITA, HIUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MACCHI; CO3JIaHIe MOJIENIeH MOJIEKy (IIapOCTEPIKHEBBIX ).

Baxueiilue npeacTaBuTe I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kuciopox — sieMeHT M mpocToe BemiecTBo. HaxoxeHune Kuciopoaa B
npupoze, puznyeckue W XMMHUYECKHE CBOWCTBA. PeakinM TOpEHUs MPOCTBHIX U CIOKHBIX BemiecTB. CrocoObl
MOJy4EHHs] KUCIIOpoJa B JabopaTopuu u npomwviuiiennocmu. [lpumenenne kuciopoxaa. [lonarue o0 okcupiax.
KpyroBopot kucnopona B npupoie. O30H - aiiomponHas MOOUGUKayUs KUCIOPOOd.

Tennogou aghgpexm Xumuueckol peaxyuu, mMepMoxXuMuyecKue ypasHeHus, K30- W IHJIOTEPMUUYECKHE PEAKIIHU.
Tonaueo: y2onb u meman. 3acpssuenue 6030yxa, ycuienue NAPHUKOB020 dP@eKma, paspyuleHue 030H08020 COSL.
Bomopon — snemeHT W mpocToe BemiecTBO. HaxoxjeHue Bopopona B Mpupole, (QU3MYeCKue M XUMHUYECKUE
CBOMCTBa (HAa MpHMeEpe B3aMMOJECHCTBUS C HEMETAJIaMH M OKCHJAMH METAJIOB), NpPUMEHEHHE, CHOCOObl
noayuenus. IIOHSTHE O KHCIOTAaX W COJISIX.

KonmmaectBo BemiectBa. Monb. Momsipras macca. 3akoH ABoraapo. MorsipHblii 00b€M Ta3oB. Pacuersr mo
xumudeckor (opmyse. PacdeTsl MaccoBOM JONM XUMHYECKOTO 3JIEMEHTa B COCJMHEHWH, KOIMYECTBA BEIIECTBA,
MOJISIPHON MacChl, MOJISIPHOTO 00beMa ra3oB. PacyéThl o XMMHUYECKUM YPaBHEHUSIM.

Qusuueckue ceolicmea 600vl. Boma. Ee cocraB, cTpoeHHe W MONEKYJIBl. Booda xak pacmeopumens. PacTBOPHL
Ionamue 0 HacvluyeHHbIX U HeHacblyeHHbIX pacmeopax. llonamue pacmeopumocmu eujecms 6 6ode. Pacuer
MaccoBOHM JIONIM BellecTBa B pacTBOpe (TPOIEHTHAs KOHIEHTpalus). MaccoBasi JoJisi BelecTBa B PacTBOpE.
Xumuueckue ceoticmsa 800l (paznodicenue, peakyuu ¢ Hampuem, okcuoom xanvyus, oxcuoom cepul (1V) peaxyuu c
Memaniamy, KUCIOMHbIMU U OCHOBHbIMU oKkcuoamu). Tlonamue 06 ocnosanusx. Poab pacmeopos 6 npupooe u 8
arcusHu uenosexa. Kpyeosopom 600wl 6 npupooe. 3arpsi3HeHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA MPHPOTHBIX
BO/I.

Baxuelimme kimacchl HEOPTAaHWUYECKHX coeAnHeHmi. Kiaccmpukamuss HEOPTaHHMYECKUX COoeauHEHUH. OKCHIBI:
coctaB, Kinaccupukamus (KUCIOTHBIC, OCHOBHBIC, ampomepHbvle, Hecoreobpasyiouue - HA npumepe OKCUOd
yenepooa (1) u owxcuoa azoma (11)), wuomenxnamypa. Ilonyuenue u XUMHYECKHE CBOWCTBA OKCHJIOB
(B3amMopeiicTBEe C BOMOW, KuciioTamu, menodamu). OcHoBanms. Kiaccudukarus ocHOBaHWM: MIENOYH H
HepacTBOpuMble ocHoBaHUs. HoMmeHkimaTypa ocHoBaHuil. Du3MUeCKHME M XUMHUYECKHE CBOMCTBA OCHOBAHMIM
(B3anMoieiicTBHE C OKCHAMH HEM €TAIJIOB, KHCJIOTaMH, CONISIMU). [loyuenue 0cHOBaHU.

Kucnorsr: cocraB, xmaccupukaius, HOMEHKIATYpa, (PU3MUECKHE W XMMHYECKHE CBONCTBAa (B3aMMOJAEHCTBHUE C
MeTaJlJIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHSIMH, COJIIMU, Ha TPHMEpE CONSTHOW M CepHOM KHCIOT), CROCOObl
nonyuenus. Psp axrtuBHocTH MertaimoB H.H. bekeroBa. Comm (cpemnme): HOMEHKIATypa coliei, cnocobwbl
noJy4eHus, B3aNMOJISHCTBHE COJIEH C METAJUIAMH, KACIOTAMH, [IeJI0OYaMH U COJISIMHE, TIPHMEHEHHE.

[lonsatne 00 am¢oTepHBIX THAPOKCHAAX (Ha TIpUMepe [HHKA U QIOMUHUA): XUMUYecKue C8olcmsd
(83aumooeticmeue ¢ KUCIOMAMU U WeNOYAMU, PA3LONCEHUE NPU HASPEBAHUL) U NOTYYEHUe.

I'eHeTndeckas CBA3b MEXIY KIaCCAMU HEOPTaHUYECKUX COCUMHEHHN. | eHeTnIecKue psiabl.

XUMUYECKAH OSKCIEPUMEHT: KadeCTBEHHOE OIPEIEIeHHE COJNEP)KAHUS KHCIOpOJa B BO3JyXe; IMONyYCHHE U
M3y4eHHE CBOMCTB KHUCIOPOAA; HAOMIOEHNE B3aUMO/ICHCTBYS BEIIECTB C KUCIOPOJAOM M YCIOBUS BOSHHKHOBEHUS
Y TIpeKpaleHus ropeHus (IoXkapa); O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB M OIMCAHUE WX CBOMCTB; MONyYeHUE U
M3y4eHHEe CBOWCTB BoJopoja (ropeHue); HabIroAeHue o0pa3loB BEIIECTB KOIWYECTBOM | MOIb; MCCIENOBaHUE
0CcOOEHHOCTEl PacTBOPEHUS BEIIECTB C Pa3IMIHON paCTBOPUMOCTBIO; ITPUTOTOBIEHNUE PACTBOPOB C ONpENeNEHHON
MaccoBOM Jonell pacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BOJABI C MeTalUIaMH (HATPHEM W KallbI[HEM),
(BOBMOXXHO HCIIONIb30BAaHWE BHIEOMATEPHUAIOB); OIPENEIIeHHe PACTBOPOB KHCIOT W TIENOYEeld C ITOMOIIBIO
WHJMKaTOPOB; MCCIIEIOBaHNE 00pa3IlOB HEOPTaHWYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB; HAONIOJICHHE HU3MEHEHUS
OKpAacCK{ WHIMKATOPOB B PAaCTBOpax KUCIIOT W MIeNoUei; n3yueHue B3anmoieiicteust okcuaa meau (I11) ¢ pacreopom
CEpHOW KHCJIOTBI, KUCIOT C MeTalUlaMH, pPeaklui HeHTpadu3aluu; IMONy4eHHe HEpaCTBOPHUMBIX OCHOBAaHWH,
BBITECHEHHE OJHOrO MeTajula JPyrdM H3 pacTBOpa COJM; pEUIeHHWE HKCIEPUMEHTAJIbHBIX 3aJad [0 TeMe
«BaxHelmme K1acchl HEOPraHUIECKUX COSTUHEHUI.

Hepnoauyecknii 3axon u [lepnoauyeckas cucrema



xuMmu4eckux 3emMeHToB .. Menaeneesa. CTtpoeHune aToMoB. XuUMH4YecKas cBsA3b. OKHCIANTEIBHO-
BOCCTAHOBUTEJIbHbIE PeAKIIUH

[epBbie NOMBITKH KTacCU(DUKAUN XUMHUYECKHX 3JIEMEHTOB. [[OHATHE O TPYIax CXOMHBIX JIEMEHTOB (IEI0YHBIC
U IIEeJI0YHO3EMEIbHbIE METaJIbI, TalloTeHbl, HHEPTHBIE Ta3bl). OneMenmsl, Komopuvle o6pazyiom amgomepHvle
OKCUObL U 2UOPOKCUOBL.

[eprnonnueckuii 3axoH. Ilepuonuueckas cucrema xumuueckux snemenToB .M. Menneneesa. Koporkonepronnas
U oaunnonepuoonas popmel [lepuonudeckoit cucrembr xumudeckux demMeHToB [I. Y. MenneneeBa. [lepuonst u
rpynibl. QU3UYECKU CMBICH MOPSAKOBOI'0 HOMEpPa, HOMEPOB MEPHO/IA U TPYIIIHI DIEMEHTA.

Crtpoenune aromoB. CocTaB aTOMHBIX sizep. Mzomonvi. DnekTpoHbl. CTPOSHHE 3JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 xumuueckux 3eMeHToB [lepuonuueckoit cuctemsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero nojoxxeHuto B [lepuonnueckoit cucreme [I.11. Menneneesa.

3axonomeprocmu usmenenus CEOUCME INEMEHMO8 MATLIX NEPUOO08 U 2NAGHBIX NOOSPYNN, 8 3ABUCUMOCHU Om
amomHo2o (nopsoko6o2o) nomepa 3navenue Ilepuoouueckozo 3axona u Ilepuoouyeckou cucmemvl XUMUYECKUX
IeMeHmOo8 015 pazgumus Hayku u npaxmuxu. /]. 1. Menoenees — yuénwlil u epanicoanum.

Xumundeckas cBs3b. KoBayieHTHast (MONSpHAs M HEMOJSPHAA) CBA3b. JJIEKMPOOMPUYATNENbHOCMb aMOMO8
Xumuyeckux snemenmos. VIoHHas CBSI3b.

Crenennr okucieHust. OKHCIUTEILHO-BOCCTAHOBUTENLHEIE pCaKuuu. Hpoueccm OKHCJICHUA MU BOCCTAHOBJICHHUA.
OKHCITUTENHN U BOCCTAHOBUTEH.

XUMHUECKAN IKCIIEPUMEHT: U3ydeHne 00pa3iloB BEIIECTB METAIIOB M HEMETAJJIOB; B3aUMOJICHCTBHE THIPOKCHIA
IUHKa C pacTBOpaMH KHCIIOT U HICJ'IO'—IGI\/'I; IMPOBCACHUE OIIbITOB, WJIIIOCTPUPYIOMINX MPUMEPBI OKUCIUTCIBHO-
BOCCT@HOBHTENBHBIX Peakiuil (rOpeHne, peakiiuu pa3ioKeHHsI, COSTMHEHN).

MexnpeaMeTHbie CBSI3U

Peanmzanms MeXnpeaMETHBIX CBSI3€H MPY U3yUEeHUH XMMHH B § KJIACCE OCYIIECTBIISIETCS Y€pe3 MCIIOb30BaHNE KakK
O6IIII/IX €CTCCTBECHHO-HAYYHBIX HOHSITI/II71, TakKk U HOHHTHﬁ, ABJIAOINNUXCA CUCTEMHBIMU 1A OTACIBHBIX HPEAMETOB
€CTECTBEHHO-HAyYHOT'0 ITUKJIA.

OOmMe eCTEeCTBEHHO-HAYYHbIC IIOHATHSA: Hay4dHbIA (aKT, THUIOTe3a, TEOPHs, 3aKOH, aHalu3, CHHTE3,
KIaccu(puKaIus, MepruoInIHOCTh, HAOIIO/IEHNEe, SKCIIEPUMEHT, MOJIETNPOBAaHNE, U3MEPEHHE, MOJIEIb, SIBJICHHE.
®usnka: maTepus, aTOM, 3JEKTPOH, HNPOTOH, HEUTPOH, MOH, HYKJIWJA, WU30TOIbI, PaJdOAKTUBHOCTb, MOJIEKYJA,
JNEKTPUYECKUN 3apsifl, BEIIECTBO, TENO, 0OBEM, arperaTHOE COCTOSHHE BEIIECTBA, Ta3, (YM3MUYECKHE BETHMYIHHEI,
€IMHULIBI U3MEPEHHs, KOCMOC, IJIaHeThl, 383161, CoHIIE.

Buonorus: porocunres, apixanue, orocdepa.

Ieorpadus: atmocdepa, ruppocdepa, MHHEpaNIbI, TOPHBIE MTOPOJBI, MOJEC3HBIE MCKOMaeMble, TOIUINBO, BOJHBIC
pecypchl.

9 KJIACC

BemecTBo u xummnueckasi peakuus

[Tepuommdaeckuii 3akoH. [lepmomudeckas cucreMa XumMHdeckux anmeMeHToB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX DIIEMEHTOB IEPBBIX TPEX MEPUOMOB, KaHs, KAIBIUS M HX
COCAVHEHMI B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoll CUCTEME U CTPOEHUEM X aTOMOB.
CrtpoeHme BemecTBa: BHUIBl XUMHYECKOW CBS3H. [HWITBI KPHUCTADIMYECKUX PEIIETOK, 3dBUCUMOCHb CBOUCHE
gelwjecmea om Mmuna KpUCMaiiuieckou peuémku u 6Uu0a XUMu4ecKou ces3u.

Knaccudukanms 1 HOMEHKIATypa HEOPTaHMYECKHX BEIISCTB (MEXIyHApOmHAs W TPUBHAIbHAS). XUMUYECKHE
CBOICTBA BELIECTB, OTHOCSIIMXCA K PA3IUYHBIM KJIACCAaM HEOPraHUYECKUX COCAMHEHHM, T'€HETHYeCKas CBA3b
HEOPraHWYECKUX BEILECTB.

Krnaccupukanusa XuMHYECKUX peakmuid M0 Pa3IudHBIM MpH3HAKaM (II0 YHCIY W COCTaBY Y4YacTBYIOIINX B
pEeaKIuy BEIIeCTB, IO TEIIOBOMY 3¢ eKTy, 0 M3MEHEHHUIO CTElEeHEeH OKUCISHHS XMMHYECKHX 3JIEMEHTOB, 110
obpamumocmu, RO y4acmuio Kamaiuzamopa). DK30- W IHIOTEPMHYECKHE peaKIHuh. 1epmoxumuyecKue
VPAGHEHUSL.

Honsmue o ckopocmu xumuueckou peakyuu. [lonsmue 06 obpamumeix u HEOOPAMUMBIX XUMUHECKUX PEAKYUSIX.
Houamue o eomocenHvix u cemepoceHHbvix peaxyusx. I[lonamue o xumuyeckom pasHogecuu. Cmeujenue
Xumuueckoeo pasHosecus. Daxmopbwl, eausoOwUe Ha CKOPOCMb XUMUYECKOU peaKyul U NoJ0diceHue XUMU4eCcKo20
PaBHOBECUSL.

OKHCIHTENBHO-BOCCTAHOBUTEIEHEIE PEAKIIUH, IIEKTPOHHBINA OallaHC OKHCIUTEIHHO-BOCCTAHOBUTENHHON PEaKIUH.
CocTaBneHue ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUI C HCIOIb30BAHUEM METOJA AJIEKTPOHHOIO
OayraHca.

Teopust 31EKTPOAUTUUECKON AUCCOLUALMH. DIEKTPOIUTAYECKAS JUCCOLUAIMS. DNEKTPOIUTH U HEIIEKTPOIUTHL.
KaTI/IOHLI, aHUOHBI. Mexanusm OMCCOL;MCH/;MM eeuiecme C pas3iudHbIMU suoamu xumuyeckou cesasu. Iowamue o
cmenenu ouccoyuayuu. CUIbHBIE U C1a0bIe DIIEKTPOIHTEHIL.

Peaknuu monHoro oOMeHa. Y CIOBUS NMPOTEKAaHUS PeaKinii MOHHOro oOMeHa /10 KoHIa. [loHble U cokpaméHHbIe
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VMOHHBIC YPaBHECHUS peakiuii. XUMHUYECKHE CBOWCTBA KUCIIOT, OCHOBAHWH W COJICH B CBETE MpPEICTAaBJICHUN 00
JNEKTpoNuTHYECKOH aucconuanuu. Cpenaa pactBopa. KauecTBeHHBIE peakUuy Ha KaTHOHBI M aHHOHBI: XJIOPHI-,
Opomun-, woaua-, cyibdar-, kapOoHAT-, CHIMKaT-, ¢ocdaT- aHUOHBI; THAPOKCHI-MOHBI; KaTHOHBl aMMOHHS,
MAarHusl, KaJblus, aJlOMAHUS, kene3a (2+) u (3+), menu (2+), IMHKa, MPUCYTCTBYIOIINE B BOIHBIX PacTBOPaXx.
XUMHUUYECKAN DKCIIEPUMEHT: 03HAKOMIICHHE C MOJAEISAMH KPUCTATMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB -
METaJJIOB U HEMeTaIoB (rpaduTa M anMasa), CIIOKHBIX BELIECTB (XJIOPHA HATPHs); UCCIIEIOBAHUE 3aBHCUMOCTH
CKOPOCTHM XHUMHYECKOH pEaKIWd OT BO3ICHCTBHUS Pa3MMYHBIX (PaKTOPOB; HMCCIENIOBAHUE 3JIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, Tpolecca IMCCONMAlMKA  KUCIIOT, WIenoded W coieid  (BO3MOXKHO HCIIONb30BaHUE
BHIEOMATEPUAIIOB); MPOBEICHUE OIBITOB, WJUTIOCTPUPYIOUIMX IMPU3HAKK MPOTEKaHWS peakluid MOHHOTO oOMeHa
(obpazoBanue ocaaka, BBIICICHUE Ta3a, 00pa30BaHUE BOBI); OMBITOB, WILTIOCTPUPYIOIUX TPHUMEPHI OKHACIATEIHHO-
BOCCTaHOBHUTEIBHBIX PEAKUUH (FOpeHHe, PeaKluu Pa3IoKEHHsI, COCAMHEHHS); Paclio3HaBaHHE HEOPTaHMYECKUX
BEILIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIMii Ha MOHBI; PElICHHE IKCTIEPUMEHTAIbHBIX 3a1a4.

Hemertanbl 1 MX coeUHEHHS

OO6mass xapakrepucTuka ranoreHoB. OCOOEGHHOCTH CTpPOEHHS AaTOMOB, XapaKTEPHBIC CTEEHU OKHCIICHUSI.
CrpoeHne W (QuU3MUECKHE CBOWCTBA MPOCTHIX BEUIECTB — TaJOreHOB. XMMHUYECKHE CBOWCTBA Ha MPHMEpE XJIopa
(B3auMo/ieiicTBHE C METAJUIaM1, HEMETAJIAaMU — BOIOPOJIOM M KHCIIOPOJOM, wenoyamu). Ximopoonopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, noJAyueHue, TPUMEHEHUe. /leiicmsue Xa0pa u X10po8ooopoda HA OpeaHu3M
yenogexka. BaxxHenime XJI0puabl U UX HAXOXKJIEHUE B IIPUPOJIE.

OOmias xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB KHCIOpOAa U  CEpBI.
XapaKTepHbIE CTEIIEHN OKUCIICHHUSI.

Crpoenne u (Qu3HyecKue CBOWCTBA TPOCTBIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIHBIE MOIUGUKAINH
KHCIIOpOoJa U cepbl. XHMUYECKHE CBOMCTBA cephl (B3aMOJICHCTBUE C HeMemaiiamy — BOJOPOIOM U KUCIOPOIOM,
METaJIAMH, KOHYEHMPUPOBAHHbIMU a30mHOU U cepHol kuciomamu). CepoBOIOpPOA: CTpoeHUE, (U3MUCCKHE U
XUMHAYECKUE CBOWCTBA (KHCIOTHBIE W BOCCTAHOBUTEIBbHBIE cBOWCTBa). OKCHIBI cepbl Kak TPENCTABHTENN
KHCJIOTHBIX OKCHJIOB. CepHasi KUCIIoTa: GPU3nUecKue U XMMHUYeCKue cBoiicTBa (o0mume u crnerududeckue). Comu
CEpHOW KHMCIIOTHI, KaueCTBEHHAs peakuus Ha Cyib(aT-noH. CepHUCTAs KUCIO0Ta. Xumuueckue peakyuu, iexcauwjue 8
OCHOBe NPOMBIULIEHHO20 CHOCO0A noyueHus cepHou Kuciomsl. HaxoxieHne cepbl U €€ COeMHEHUN B TIPUPOJIE.
[Ipumenenue cepsl W ee cCOeAWHEHUI B OBITY W B MPOMBILIUIEHHOCTH. XuMuyeckoe 3azpsasHeHue OKpyxicaroujeli
cpedvl  coeOUHeHUAMU cepbl  (KUCIOMHbIE 00XCOU, 3acpsi3HeHue 6030yXa U 6000EM08), Cnocobvl e20
npedomepaieHus.

OO1as XxapakTepucTHKa 3J1eMeHTOB V A-TpyIibl. OCOOEHHOCTH CTPOEHHUS aTOMOB a30Ta U Gocdopa, XapakTepHbIS
CTETIeHN OKHCIICHHS.

A30T, pacmpocTpaHeHHE B IpHpoOJe, (pu3muecKkre W XMMHUYECKHE CBOWCTBA (B3aMMOIECWCTBHE C METAIaMH U
HEMETAJUIAMHU - KUCIIOPOJIOM U BOioposioM). KpyroBopoT a3ora B npupojge. AMMHUAK: GU3NUECKHE M XUMUYECKHE
CBOICTBa (OKWICIIEHHE, OCHOBHBIE CBOWCTBAa BOJHOTO pPacTBOpa), noiyieHue W TpuMmeHeHue. Coiaw aMMOHUSA:
coctaB, (HU3NYECKHEe M XUMHUYECKHE CBOWCTBA (pa3lo)KeHHE, B3aUMOJEHCTBHE CO INEI0YaMH), HMpUMEHEHHE.
KadecTBeHHas peakiiis Ha HOHBI aMMOHHS. A30THasI KHCIIOTa, e (M3MIeCKie U XMMHYECKHE CBOMCTBA (00ImIre u
cnenuduyeckue), noayyenue. Hurparel (pasmoxkenue). A3otuctas kuciora. VMcmonbp3oBaHne HATPATOB U colei
aMMOHHS B KadecTBe MHUHEPAIBHBIX YHOOpeHUH. Xumuueckoe 3azpsasHeHue oKpyscaoujeli cpeobl coeOUHeHUsMU
azoma (KUciomuule 0024coU, 3azpsizHenue 8030yXa, NoY6bl U 6000EMO8).

®docdop, arromponusie moouguxayuu gocgopa, ¢uznyeckne W XUMHYECKHE CBOWCTBA (B3aMMOACHCTBHE C
MeTaJUTaMH, HEMETaUIaMH, KOHYEHMPUPOSAHHbIMU a30muou u ceprou xucromamu). Oxcun dochopa (V),
oprodocdopHas kucimota: (U3MUECKHE W XUMHYECKHE CBOICTBa, nonyuenue. Ilowamue o MuHepanbHbix
y0obperusax: numpamol u ochamel. [lonamue o komniexcHvlx yooopenusx. OOIIast XapaKTEPUCTHKA DIIEMEHTOB
IVA-rpynmel. OcoOeHHOCTH CTpOEHHSI aTOMOB YriiepoAa M KpeMHHsA. BaleHTHOCTh W XapaKTepHBIE CTEIeHH
OKHCTICHHSI aTOMOB yriiepoga W KpeMHus. PacnpocTtpaHeHue yriepola B TPUPOJE, XapaKTepHBIE CTEIeHU
OKHCIICHHSI.

VYrnepon, amnorponHsie Monubukanuy (rpadut, anmas), GU3NIECKHe U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(B3auMoieiicTBHE € MeTaIJIaMH, HEMETaJUIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEePHOU KUCIOMAMU,).
Ancopbmus. KpyroBopor yriaeponma B mpupoge. OKcuabl yriepona, UX (U3NYeCKHe W XUMHUYECKHE CBOWCTBA,
MoNTyYeHre M TpUMEHEeHHe, JISCTBUE Ha OpraHW3M YelnoBeKa. JKojo2uuecKue npoodlemvl, CéA3aHHble C OKCUOOM
yenepooa (IV); eunomesa enobanvbnoco nomenneHuss Kiumama, NnapHuxkogvli d¢gexm. YTolbHas KUCIOTa U €€
CoNM, MX (PU3NYECKHE U XMMUYECKUE CBOWCTBA, noIyueHue u npumeHerue. KadecTBeHHasi peakius Ha KapOOHAT-
noHbl. Vcrons3oBanue kKapOOHATOB B OBITY, MENUITMHE, TPOMBIIUIEHHOCTH U CEJIHCKOM XO3SICTBE.

O6mue mpeacraBieHus: 00 OCOOEHHOCTSX COCTaBa U CTPOSHHS OpPraHMYECKUX COeOUHEHHUH yriiepona (Ha mpumepe
MeTaHa, JTWJICHA, JTaHOJa, YKCYCHOHM KHCIOTBL. Mx cocmas u xumuueckoe cmpoenue. Kuaccuguxayus
opeanuueckux gewjecms. IlonsiTre 0 OMOIOTNYECKN BaXKHBIX BEIIECTBAX: XHUpaxX, OCNKax, YriIeBolax - U UX POJIH B
JKU3HU 4YeloBeKa. MamepuanbHoe eOUHCME0 OP2aHUecKUX U HeOPeAHUYECKUX COCOUHEHUI.
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Kpemnuii, ero ¢pmsznueckne u XUMHUYECKUE CBOWCTBA (HAa TIPUMEpPE B3aMMOJICHCTBUS C METaIaMU U HEMETaJIaMu ),
noayuerue u npumenenue. Coedunenus kpemuusi 6 npupoode. Qbwue npedcmasnenuss 06 oxcuoe kpemnus (1V) u
Kpemnuegou kuciome. Cunuxamol, uauyeckue u XUMUYecKue CeoUCmed, NoJyYeHue U npumeHneHue 6 Ovimy,
NPOMBIUUICHHOCIU (6  MEOUYUHCKOU, 2NeKMPOHHOU, cmpoumenvHol u Op.). Baocueiiwue cmpoumenvhuvle
Mamepuanvl. Kepamuxa, CmeKnio, yemenm, OemoH, dicene3obemon. Ilpobremvl 6e30nacHO20 UCHONLIOBAHUSA
CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOU HCUSHU.

XUMHUYECKHI OJKCIIEPUMEHT: H3Yy4YeHHE O0Opa3loB HEOPraHMYECKHX BEIIECTB, CBONCTB CONSHOW KHCIIOTHI,
MPOBEJICHNE KAaYSCTBCHHBIX PEAKIMi Ha XJIOPUI-UOHBI W HAOIIOJICHHE NPU3HAKOB HX MPOTCKAHUS; OIBITHI,
oTpaxxarome (Qpu3nuecKue U XUMUYECKHE CBOWCTBA TaJOreHOB W UX COCOMHEHWH (BO3MOXKHO HCIIONB30BaHUE
BHJICOMATEPHaIoB); O3HAKOMJICHHE C 00pa3lamMu XJIOPHAOB (TaJOreHUIOB); O3HAKOMJICHHE C 00pa3laMu Cepbl
e coemMHEHUs MU (BOZMOXKHO HCIOJIb30BAHME BHICOMATEPUAIIOB); HAaOMIOeHNE TIpoliecca O0yrTUBaHUs caxapa
moJ| eCTBUEM KOHLEHTPUPOBAHHOW CEpHON KHCIOTBI; M3yYCHHE XMMHUYECKUX CBOWCTB pPa30aBICHHOW CEPHOM
KHCIIOTHI, MPOBEACHUE KayeCTBEHHOW peakluu Ha CyabpaT-uoH W HaONIOJeHHE MpHu3Haka e€ MpOTeKaHMUS,
O3HaKoMJIeHHE ¢ (U3MYECKHMHU CBOMCTBaMH a30Ta, Gocdopa M HUX COCOUHEHUH (BO3MOXKHO HCIIONB30BAHUE
BHJIEOMaTepUaioB), o0Opa3llaMu a30THBIX U (POCHOpHBIX YHAOOpPEHUH; IMONlyYeHHE aMMHAKa M HM3Y4YCHUE ero
CBOICTB; IMPOBEICHNE KAYSCTBEHHBIX pEAKIMH Ha WOH aMMOHHUsA W (ocdaT-MOH U U3yUEHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJIEHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIh30BaHUE
BHJICOMATEPUAIOB); H3y4eHHWE MOJeIed KPUCTANIMYSCKUX pemETOK anMasa, Tpadura; O3HAKOMIICHHE C
MpOIlecCOM  aACcOpOIMK  PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOHCTBOM TPOTHUBOrasa;
MOJy4YeHHE YIIIEKUCIIOro ra3a W U3y4eHHE ero CBOWCTB; NMPOBEJCHHE KAaYeCTBEHHBIX pEakiuii Ha KapOoHAT- M
CIUIMKAT-MOHBl W M3Y4YeHHE TPU3HAKOB UX MPOTEKAaHHA; O3HAaKOMJIEHHE C TPOAYKIHEH CHIUKAaTHOU
MIPOMBINIIIEHHOCTH; PEIeHNe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeimme HeMeTautbl M UX COSAMHEHU D).
MeTanjibl 4 MX COeTMHEHUS

OO0mas xapakTeprcTUKa XUMUYECKHUX 3JIEMEHTOB - METAJJIOB HA OCHOBAaHWM WX mojoxeHus B Ilepmonnueckoit
cucrteMe XxuMuueckux diaemeHnToB .M. MenzaeneeBa u ctpoenust atroMoB. CTpoeHHE METaIIOB. MeTatndeckast
CBA3b W METAJUIMYECKas KpUCTaJUIM4decKas pemeéTka. OIEKTPOXMMHYECKHH psia HaNpsDKEHWH MEeTalljioB.
du3uvecKkrue ¥ XMMHUYECKHE CBONCTBA METAJJIOB (B3aMMOJEHUCTBHE C KHCIOPOAOM, BOAOH, Kuciotamu). Obujue
cnocobvl nonyuenus memannos. Ilonamue o Koppozuu Memanios, OCHO8Hbie CNOCOObl 3auUumbvl UX Om KOPPO3UU.
Cnnaewl (cmanw, 4yeyH, 00pamiOMUHULL, OPOH3Q) U UX NPpUMeHeHUe 8 ObIMY U NPOMBIULTEHHOCHIU.

Illenounsie meramibl: nonoxenue B Ilepuommueckoit cucreme xumudeckux snemeHToB JI. M. Menneneesa;
cTpoenne aToMoB. Haxoxnenne B mpupoze. Pusndeckre 1 XUMHUYECKHE CBOWCTBA (HA IPUMEPE HATPHUS U KaJIns).
Oxcuap! M THAPOKCHUIBI HATPUA U Kanud. [I[puMeHeHne Meno9YHbIX MEeTaJJIOB U MX COSNHEHUH.
[llenoyHO3eMeNbHBIE METAUIBl MarHuii M KalblUi: nojoxeHue B [lepuonuyeckoil cucTteMe XHUMHUYECKUX
snementoB JI. M. MeHpeneeBa; CTpoeHHE UX aTOMOB; HaxoxJeHue B mpupone. dusnueckne U XUMHYECKHE
CBOMCTBA MarHus W KaJblns. BakHeimme coennHEHHs KA (OKCHI, THAPOKCHI, COMH). JKécmkrocmb 6006l U
Ccnocobwbl e€ ycmpaueHus.

AmoMuHHMIA: TIofoxkeHne B [leproaudeckoii cucreMe XUMHIecKux dieMenToB J[. M. MeHmeneeBa; cTpoeHHE aToMa;
HaxOXIeHHe B mpupone. Ou3mdeckne M XUMHUYECKHE CBOMCTBA amfOMHHHSI. AMGOTEpHBIE CBOMCTBA OKCHIA U
THUAPOKCHIA ATFOMHUHUS.

XKenezo: nonoxenue B Ilepuoanueckoi cucreme xumuueckux snemeHToB [[.M. MeHneneeBa; cTpoeHue aToma;
HaxoxaeHne B mpupoae. Dusnyeckne W XUMHYECKHE CBOICTBa jkene3a (B3aMMOIEWCTBHE C METaJlIaMH,
KHCTIOTaMU ¥ colisiMu ). OKenibl, Tuapokcuabl u conu xxenesa (II) u sxenesa (II1): coctas, cBOMCTBa U noyuerue.
XUMUYECKAN SKCIIEPUMEHT: O3HAKOMIJIEHHE C O0pasllaMH METAaJUIOB W CIUIABOB, WX (DM3WYECKHMHU CBOWCTBAMU;
M3y4EeHHE pEe3yNIbTaTOB KOPPO3WMH METALIOB (BO3MOXHO HCIONB30BAHHE BHUICOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalblMsg ¥ HATpUsd C BOAOW (BO3MOXHO WCIIONB30BaHWE BHUACOMATEPHAIIOB);
WCCIIEJIOBAHNE CBOWCTB KXECTKOW BOJBI, TpOIlEcca TOPEHHUs Keje3a B KHUCIOpoae (BO3MOXKHO HCIIONB30BaHHE
BHJICOMATEPUAIIOB); TPU3HAKOB TPOTEKAHUS KAaYeCTBEHHBIX PEaKINii HA WOHBI (MAarHUs, KalbIs, AJTFOMHHHS,
nuHka, keneza (II) u xenesa (III), memu (II)); HaOmromeHwe W ommcaHWE TMPOIECCOB OKPAIIMBAHUS IUIAMEHU
WOHAMH HATpHS, Kallusl U Kajblns (BO3MOXKHO HCITONIb30BaHUE BHIEOMATEPHANIOB); UCCIIENOBaHNE aM(OTEPHBIX
CBOWCTB THAPOKCHJA AQIIOMHHUS W TUIPOKCHIA IIMHKA; pENIeHHe OKCIEePUMEHTANBHBIX 3aja4 10 TeMe
«BaxxHeiimme MeTauibl 1 UX COSIUHEHWS.

Xumusn u oxpysycarouian cpeoa

Hosvie mamepuanvl u mexnonocuu. Bewecmea u mamepuaibi 8 NOBCEOHEGHOU IJHCU3HU UYeloBeKd. Xumus u
300posbe. bezonacnoe ucnonvsosanue geujecms u xumuieckux peakyuil 6 bvimy. Ilepgas nomowp npu Xumuyeckux
ooicozax u ompasnenusx. OcHOBbl dKOI02UHEeCKOU epamomuocmuy. Xumuueckoe 3azpsazHenue oKpysicarouiell cpeovl
(npedenvuas donycmumasn Konyenmpayus eeujecms — IJ[K). Ponb xumuu 6 peuteHuu 3x0102u4eckux npooem.
THpupoonvie ucmoynuku yenes000po0os (yeoib, RPUPOOHDBLIL 2as, Hedmy), NPOOYKmMbL UX nepepabomKu, Ux poib 8
ObIMY U RPOMBIULIEHHOCTIUL.



Xumuueckuii dKCnepumeHm: u3yueHue o00pa3yos mamepuanog (Cmekio, CHIA8bl Memailos, HNOAUMEPHbLE
Mamepuanvl).
MexnpeaMeTHbIe CBA3U
Peanuzanus MeXIIpeAMETHBIX CBSI3€H MPH N3YYSHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIONb30BaHNE KaKk
O0IIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK U TOHSITUH, SBISIOMINXCS CUCTEMHBIMH JJIsI OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIHKIIA.
OOmue ecTecTBEHHO-HAayyHble MOHSATHA: HaydHBId (akT, THUIOTE3a, 3aKOH, TEOpHUs, aHallu3, CHHTE3,
KJIacCU(pUKAIUs, TEPUOJUIHOCTh, HAOIIONCHUE, IKCICPUMEHT, MOJCITUPOBAHUE, U3MEPEHHUE, MOJCIb, SBIICHHE,
MAPHUKOBEIHM 3 PEKT, TEXHOIOT U, MaTepHUaJIbl.
®usmuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, WU30TOMbI, PaAMOAKTUBHOCTb, MOJIEKYJa,
ANEKTPUUECKUH 3apsifl, TMPOBOTHUKH, MOTYIPOBOAHUKH, TUIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUTMYECKas PeIIETKa, CIIIaBbl, pu3ndeckue
BEJIMYHMHBI, SIUHHLIBI N3MEPEHNs, KOCMHYECKOe MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COMHIIE.
Buonorusi: ¢dorocuHTe3, apixaHue, Owocdepa, 3KocHcTeMa, MHUHEpajbHbIE YAOOPEHHS, MHKPOIJIEMEHTHI,
MAakKpO2JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.
Ieorpadus: armochepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPObI, MOJIE3HBIC MCKONAEMbIE, TOILUIMBO, BOJIHBIC
pecypchl.
BbinosHenne npakTHYeCKUX pagoT
[lpu mpoBeneHnM npakTHUECKOH pabOTBl KaXIblii ee 3Tanm BbimonHsercss oOywarommumucs c¢ 3[1P Bmecte ¢
YUYUTENEM U TOJl er0 PYKOBOJACTBOM. Ha mocke 00s3aTelbHO BBIBEIIMBAIOTCS MpaBWJIa TEXHUKU 0€30MACHOCTH,
COOTBETCTBYIOIIME TaHHOMY BHUIY pa6OTI)I, JacTCi MpaBUJIbHasA 3allChb q)OpMy_H " YKa3bIBa€TCA LCJIb IIPOBCACHUA
pabotel. [lpu HEOOXOAMMOCTH JAa€TCs BHU3yaJbHBIA aJlfOPUTM BBITOJHEHHS 3aJaHus. IJTO CIOCOOCTBYET
OCO3HAHUIO O0YJAFOIIMMUCS BBHITTOIHAEMBIX ICHCTBHUM 1 MOTYYEHHOTO pe3yIbTaTa.
IIpuMepHble KOHTPOJIBLHO-U3MEPUTEIbHbIE MATEPUAIBI IO XMMHUH
Jnst opraHu3anMM TPOBEPKH, y4YeTa M KOHTPOJIS 3HAHWW OOydaromuXcs [0 TPEAMETY MPelyCMOTPEHBI
KOHTPOJIbHBIE Pa0OTHI, CaMOCTOSTENbHbIE PAa0OTHI, 3a4YeThl, MpaKTUYecKre paboThl, TectupoBaHue. OIHUM W3
METOJ/IOB KOHTPOJSI pe3ylnbTaToB 00ydeHus ooydatomuxcs ¢ 3[1P sBnsercss MeTo]| MOMTMBapHATHBHOTO SKCIpecc-
TECTHPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIHYUTENBHBIMH YepPTaMH SBISIOTCS OIEPATHBHOCTD,
BBICOKas CTENEeHb WHAWBHYyaJHM3alMy 3HAHWN, CPaBHUTEIHFHO Mallble 3aTpaThl BPEMEHU M Tpyda Ha TPOBEPKY
OTBETOB 00YYarONINXCA.
st obyuarormmxest ¢ 3IIP Bo3MO)kHO HW3MeHeHHE (OPMYJIMPOBKH 3aJaHUN Ha «IIOIIATOBYIO», aIalTarlvs
MpeUIaraeMoro 00ydJarmeMycs TECTOBOro (KOHTPOJIBHO-OIIEHOYHOT0) MaTepHhana: HCIIONb30BaHWE YCTHBIX H
MMMChMEHHBIX MHCTPYKIUH, YIPOIIEHNE JIUHHBIX CIOXKHBIX (POPMYIHPOBOK MHCTPYKIIHA, PEIIEHHE C OMOpOoi Ha
AITOPUTM, 00pa3ell, UCTIONIb30BaHKE CIIPABOYHON WH(POPMAITHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJMETA «XUMWS» HA YPOBHE

OCHOBHOI'O OBHIEI'O OGPA30BAHUA

B menmom pesymprathl ocBoeHmst oOywarormmmucs ¢ 3[IP yueOHOro mpeamera «XuMmus» IOHKHBI COBIAAATH C
pe3yapTaTaMH TMPUMEPHOH pabodeld MporpaMMbl OCHOBHOTO o0Imiero oOpasoBanusa. Hawmbonee 3HAYNMBIMH
SIBIITFOTCS:
JIMYHOCTHBIE PE3YJIBTATDI:
MOTHBANUA K 00ydeHHIO U IIeJIeHAIPABICHHON TO3HABATEIHHON JeITeIHbHOCTH,
YCTaHOBKa Ha OCMBICIICHHE JINYHOTO OIBITa, HAOMIOACHUN 32 XUMUYECKUMHU SKCIIEPUMEHTAMH,
OpHEHTaNNA Ha IMPaBWJIa WHIUBUIYAIEHOTO W KOJUIEKTUBHOTO O€30MacHOTO ITOBEICHUS MPH B3aUMOJICHCTBHH C
XUMHUYECKUMH BEIECTBAMH U COCAMHEHUSIMU;
MIPaKTHIECKOe U3ydeHrne Mpodeccuii U Tpyaa pa3InyHOro Pojia, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS N3y4aeMOro
MIPEIMETHOT 0 3HAHUS (HampuMep, 1a00paHT XUMHUYECKOTO aHAJN3a);
YBaXXeHUE K TPYAY U pe3ybTaTaM TPYAOBOU JESITEIHHOCTH;
TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHUIO NajibHEWIeld WHIUBUIYATbHON TPaeKTOPHH OOpa30BaHUS HA OCHOBE
OPUEHTHPOBKH B MHpe mpodeccuii u mpoheCCHOHANBHBIX MPEIIOYTEHUH, YBAKUTEIHHOIO OTHOIIEHHS K TPYAY;
OCO3HAHUE CBOETO MOBEICHUS C TOUYKH 3PEHHS ONMACHOCTH TN 0€30IMaCHOCTH ISl ce0sl FITH IJ1s1 OKPY KAIOIINX;
OCHOBBI JKOIIOTHYECKOH KyJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIIOTHYECKOIO MBIILICHUS,
MIPUOOPETEHNE OIBITa SKOJIOTHYECKH OPUEHTHPOBAHHON MPAKTUYECKOM JIEITENFHOCTH B KU3HEHHBIX CHTYAIHSIX;
OCO3HAHUE TOCTENCTBUH M HENPUATHE BPEIAHBIX MPHUBHIYEK (YMOTpEOJIEHHs ajJKOrois, HApKOTHKOB, KYpEHHUs) H
WHBIX (HOpM Bpeaa it (PU3HUecKoro U ICHXUIECKOTO 310POBBS;
NPUHATHE pEIleHUH B >KU3HEHHOW CHUTyalluM Ha OCHOBE IEepeHoca IOJYyYEHHBIX B XOA€ OOydeHHsl 3HaHUH B
aKTYaJIbHYIO CUTYallHIO, BOCIIONHATE 1ePpHULINT HHPOPMALIUH;
TOTOBHOCTb OTOMpaTh M HCIOJIB30BaTh HYKHYIO WH(POPMAIMIO B COOTBETCTBHM C KOHTEKCTOM >KM3HEHHOU
CUTYyaLlUH.



METANPEJIMETHBIE PE3YJbTATbI

Osnadenue yHugepcanbHuMu y4eOHbIMU HOZHABAMETbHBIMU OCICMBUAMU:

BBISIBJISITH IPUYUHBI U CIICACTBUS IPOCTHIX XUMHUCCKUX SIBJICHHIA,

OCYLIECTBIIATh CPaBHEHHE, KIACCH(PHUKALNIO XUMUYECKUX BELICCTB MO 3aJaHHBIM OCHOBAHUSM M KPUTECPHAM IS
yKa3aHHBIX JIOTHUECKUX OIepalni;

CTPOUTH JIOTHYECKOE CYKACHUE IOCIe MPEABAPUTEIBHOTO aHajM3a, BKIIOYAIOLIEEe YCTAHOBJICHHWE NPUYMHHO-
CIIC/ICTBEHHBIX CBSI3€H;

BBIBJIATH JeUIMTH HH)OPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS [TOCTABJICHHOM 3a1a4H;
peoOpa3oBbIBaTh MH(OPMALIMIO M3 ONHOTO BHUJIA B IPYroi (TabIuIly B TEKCT U M. );

co3gaBaThb, IMPUMCHATL U HpeO6pa3OBI)IBaTI) 3HAaKM U CHUMBOJIbI, MOACIMN U CXEMBI Jid PCIICHUA y‘{C6HbIX u
MO3HaBaTeIbHBIX 33724 C MOMOIIBIO MEAarora;

C TIIOMOIIBIO TII€Harora IIPOBOAMTDH XUMHUYECKUI OIIBIT, HECJIOKHBIN OKCIICPUMCHT, I YCTAHOBJICHUA
0CcO0EHHOCTEH 00bEKTa N3YUCHUS, IPUIUNHHO-CIISICTBEHHBIX CBSI3CH M 3aBUCUMOCTEH 00bEKTOB MEKy COOOM;

C TIOMOWIBIO [efarora WM CaMOCTOSTENBHO (QOPMYIUpOBaTh OOOOIIEHHS H BBIBOABI MO pe3yJdbTaTaM
MIPOBEJICHHOT 0 HAOJIFOICHUS, OIIBITA,;

IIPOrHO3UPOBATHE BO3MOKHOC PA3SBUTHEC XUMHNYCCKUX ITPOILIECCOB U UX MOCIICACTBUA,

WCKaTh WM OTOMpaTh MHPOPMAIMIO MM JAHHBIE M3 WCTOYHUKOB C YYETOM MPEAJIOKEHHOW Y4eOHOW 3ajauu U
3aJaHHBIX KPUTEPHEB.

Osnadenue yHUgEPCANbHBIMU YUEOHBIMU KOMMYHUKAMUBGHBIMU OCHUCMEUAMU:

OpraHW30BbIBaTh Yy4eOHOE B3aWMOZEHCTBUE B TIpylnne (OmpenensiTh OOIMUue UeNd, pPaclpeieNiTs pOH,
JIOTOBApUBATHCS IPYT € APYTOM U T.J.).

C IMOMOINBIO II€garora HJINW CaMOCTOATCIIBHO COCTABJIATH YCTHBIC W IMHMCBbMCHHBIC TEKCTBI C HCIIOJIB30BAHUEM
HUIUTIOCTPATUBHBIX MAaTCPUAJIOB JISA BBICTYIIJIICHUSA IIEPE aYZIHTOpHeﬁ;

OpPraHu30BbLIBATH yqe6Hoe COTPYAHHUYECTBO U COBMECTHYIO ACATCIBHOCTh C YYUTCIIEM U CBEPCTHUKAMU, pa60TaTB
WHAWBUYallbHO M B TPYIIe: HAXOMUTh OOIee pelleHre W pa3peliaTh KOH(IMKTHI HAa OCHOBE COIIACOBAHUS
MO3HIINH B ydeTa HHTEPECcOB; POPMYIHPOBATh, APTyMEHTHPOBATH U OTCTaWBATh CBOE MHEHHE;

OII€HUBATh KAa4YE€CTBO CBOCI0O BKJIaJa B O6HII/II>'I MPOAYKT, MPUHUMATL U pasaciisiTb OTBETCTBEHHOCTb U IPOABJIATH
TOTOBHOCTP K IPEIOCTABICHUIO OTYETa TIepe TPYIIIOH.

Osnadenue ynueepcanbHbIMu Y4eOHbIMU PEeYNAMUSHbIMU OCHCMEUAMU:

00HApYKHUBATh U (POPMYITHUPOBATH YICOHYIO TIPOOIEMY, ONPENEIATh IeNTb YIeOHOM AeITeTFHOCTH;

BIIQJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, TIPUHSITHS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BBHIOOpA B
y4eOHOI 1 TT03HABATEILHON ACSITEILHOCTH,

COOTHOCHTH CBOW JIEMCTBHA C IUIAHUPYEMBIMU Pe3yTbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH NEATENhbHOCTH B
MpoIecce TOCTYIKEHHSI Pe3yNibTaTa, OIpPeNeNsiTh CIOCOObl ACWCTBHA B paMKax NPEMIOKEHHBIX YCIOBHHA U
TpeOOBaHMI, KOPPEKTHPOBATH CBOM JCHCTBHS B COOTBETCTBUH C M3MEHSIOMIESIHCS CUTyannei;

JaBaTh aJIeKBATHYIO OIIEHKY CHTYAIH U TIPEJiaraTh IUTaH ee H3MEHEHUS;

MIPEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH y4eOHOM 3a/1a4H;

MMOHUMATh TPUWYHMHBI, MO KOTOPHIM He OBII JOCTUTHYT TpeOyeMbIii pe3ynpTaT NesTeNbHOCTH, OIPEIeNsTh
MTO3UTHBHBIC M3MEHEHHUS 1 HANPaBJIEHHUs, TpeOyromue anbHee padoTsl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY UEIOBEKY, €r0 MHEHHIO.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO OOS3aTENBFHOTO COAEPIKAaHUSA, YCTAaHOBJIEHHOTO IaHHOH
IpUMepHON paboueil mporpaMMoil, BRIIETSIOT: HAyYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI NEHCTBUM, CIeu(puIecKue
IUIA y9eOHOTrOo TpenMeTa «XWUMUS», BUABI JACSTENFHOCTH TI0 TMONYyYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIIHH,
peoOpa3zoBaHMI0 M MPUMEHEHHIO B PA3TUYHBIX YIEOHBIX U HOBBIX CHTYAIIHSIX:

- IPENICTaBJICHNE O 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBIICHUH MPUPOJIBI, TOHUMAaHUE 00hEKTUBHOW 3HAYUMOCTH
OCHOB XMMHYECKOW HayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHWS, KOMIIOHEHTa OOIIeH KyIbTyphl U
MPaKTUYECKON JEeATEThbHOCTH YeNOBEKa B YCIIOBHSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHH CPEIH
JPYTUX €CTECTBEHHBIX HaYK;

- BIaJIeHMEe OCHOBAMH TOHSATHHHOIO armaparta W CHMBOJIUYECKOTO s3bIKA XUMHUH IS COCTaBIEHHS (HOPMYI
HEOPTaHWYECKUX BEIECTB, yYPaBHEHWH XWMHUYECKUX peaknuii (C Omopod Ha alrOpUTM YYeOHBIX EWCTBHIA);
BlajsieHne ocHoBaMHM xumudeckod HomeHknaTypbl (IUPAC um TpuBManpHOH) M yMEHHE HCHONB30BaTh €€ UIs
penieHust yueOHO-TT03HABATENBHBIX 33/1a4 C TIOMOIIBI0 YUUTENS; YMEHHUE UCTIONh30BaTh MOACTH JIsl OOBICHEHUS
CTPOEHUSI AaTOMOB M MOJIEKYII 10 aJITOPUTMY C OMTOPOW Ha OIMPEIeIIEHUS;

- TPEACTaBIICHHME O CHUCTEME XMMUYECKMX 3HaHUH M yMEHHE C TOMOIIBIO YYUTENs NPHUMEHSTH CHCTEMY
XUMHYECKUX 3HAHUH I YCTAHOBJICHUS B3aUMOCBS3eH MEXITy N3YYCHHBIM MaTEPUAJIOM U TIPH TOJTYIEHUU HOBBIX
3HaHWH, a TaKkKe B IPOLECCE BHIIOJHEHHsS YYEOHBIX 3aJaHMA M MpH paboTe C MCTOYHMKAMH XHMHYECKOH
nH(pOpPMAIUH, KOTOpasi BKIIIOYAET:
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- BaXXHEUIINE XUMUYECKUE TMOHSITHUS: XMMHUECKUU DIIEMEHT, aTOM, MOJEKYJa, BEIIECTBO, MPOCTOE U CIIOXKHOE
BEIIECTBO, OJIHOPOJHAS M HEOJHOPOAHAS CMECh, OTHOCUTEIbHBIC aTOMHAS U MOJEKYJSIPHAs MAacCChl, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIN 00bEeM, OKCHJI, KHCIIOTa, OCHOBAHUE, CONb (CPEmHsIst), XUMUYCCKast
peaKIusl, peaKkiiii COSAMHCHUS, PEAKIIUN PA3JIOKCHUS, PEaKIIMK 3aMEIICHUs, PeaKIlui 00OMEHa, TEII0BOH A eKT
peakuuu, HK30- U SHAOTEPMHUUECKHE PEaKIUU, PACTBOP, MACCOBAs IOJI XUMHUYECKOIO 3JIEMEHTa B COCAMHEHUH,
MaccoBasi JOJIsl U IPOIEHTHAsT KOHIEHTpAIUs BEIIECTBa B PacTBOpE, SIAPO aToMa, AIEKTPUUYCCKUUN CIION aToMa,
aToMHas ~ opOWTanb, paadyc  aroMa, BaJCHTHOCTb, CTCNCHb  OKUCJICHHS,  XHMHYECKas  CBS3b,
QJICKTPOOTPUIATCIIBHOCTD, IOJIApHAsA W HCIIOJAPpHAsA KOBAJCHTHAsA CBA3b, MOHHASA CBA3b, MCTAJUIMYCCKasA CBA3b,
KpUCTAJUTMYECKas pelieTka (aATOMHas, MOHHAsI, METaJLTNYeCKasi, MOJICKYJIApHAas), HOH, KATUOH, aHUOH, 3JICKTPOJIUT
U HE OJJICKTPOJIMT, OJCKTPOJUTHYCCKAs JUCCOIUAIMS, pPEaKIUd HOHHOrO OOMEHA, OKHCIUTEIIbHO-
BOCCTaHOBHUTEIBHBIE PEAKIIUU, OKHUCIUTEIh W BOCCTAHOBHUTENH, OKUCICHHE W BOCCTAHOBJICHHE, JJICKTPOJIH3,
XUMHYECKOE PaBHOBECHE, 00paTHMbIC U HEOOPATUMBIC PEaKIIMH, CKOPOCTh XUMHUYECKOH PEaKIUH, KaTajIu3aTop,
npenensHo nonycruMas konentpanus (IT1K), koppo3ust MeTanios, CIuiaBsl;

- OCHOBOIOJIAraloIINe 3aKOHbI XMMUU: 3aKOH coXpaHeHus: macchl, [lepuoguueckuii 3akon .M. MenneneeBa, 3aKkoH
MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUM XUMHUM: aTOMHO-MOJIEKYJISIDHAs TEOpUs, TEOPUS DJIEKTPOIUTHUYECKOW JUCCOLMALAM, a TaKXKe
NpeACTaBJICHUA O HAYYHBIX METOAAX IIO3HAHHA, B TOM YHUCIIC OKCICPHUMCHTAJIbHBIX U TCOPECTHUYCCKUX MCETOJax
HCCICA0BaHUA BEUICCTB U U3YUCHUA XUMUUYCCKUX peaKHHﬁ;

- HOpeacraBjI€HHC O HCpPIOI[PI‘IGCKOﬁ 3aBUCUMOCTH CBOMCTB XWMHWYECKHX DJIEMEHTOB (pamzlyc aTomMma,
BHGKTpOOTpI/IHaTeHLHOCTB), IMPOCTBIX U CJIOXKHBIX BECHICCTB OT IIOJIOXCHUA 3JICMECHTOB B Hepnom/mecxoﬁ CHUCTEMC
(B MaJBIX TepHoOAaX W TJIABHBIX MMOATrPYNIAX) M 3JIEKTPOHHOTO CTPOSHHS aToMa; YMEHHE OOBSCHSITH CBS3b
TIOJIOKEHHST djieMeHTa B IlepHomuyeckol CuCTeMe ¢ YHCIOBBIMH XapaKTePUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsll sjapa, o0IIee YHUCio AJISKTPOHOB), paclpeneieHueM 3JIEKTPOHOB 10
OHEPreTUYCCKUM YPOBHAM aTOMOB IIE€PBBLIX TPEX MEPHUOAO0B, KalWsd W KaJlbIIUSA; KHaCCI/I(i)I/IHI/IpOBaTB XUMHNYCCKHNE
3JIEMEHTBI C OIIOPO Ha ompezesieHus: (U3NIECKOro CMbICA ITU(POBIX AAHHBIX EPUOIMUSCKON TaOJIUIIBI;

- YMCHHUC K.]'IaCCI/I(bI/II_II/IpOBaTI) XUMUYCCKUE JJIEMEHTBI, HCOPraHMYCCKUE BEIICCTBA W XUMHYECKUE pPCaKIUn C
0H0p0171 Ha CXEMBI; OIPEACIIATE BAJICHTHOCTDL U CTCIICHb OKUCICHHUA XUMHNYCCKUX J3JIEMCHTOB, BU XUMHUYECKOU
CBSI3M W TUT KPUCTAJIMYECKOW CTPYKTYPHI B COCOUHEHMSX, 3apsA]l MOHA, XapakTep CpPeasl B BOTHBIX PacTBOpax
BeIlIecTB (KUCIOT, OCHOBAHMH ), OKUCIUTENb M BOCCTAHOBUTENH 110 aTOPUTMY YUeOHBIX ACHCTBUI;

- YMEHHE XapaKTepu30BaTh C OMOPOM Ha cxeMmy (U3HYECKHMe W XHUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB
(kuciopon, 030H, BOIOpOJ, rpadut, anamas, KpeMHHUH, a3or, ¢ocdop, cepa, XJI0p, HATpUM, Kajaui, MarHui,
KaJbINi, ATIOMHHUHN, JXE€Ne30) M CIOXKHBIX BEIIeCTB, B TOM YHCJIE HX BOJHBIX PAcCTBOPOB (BOIA, aMMHAK,
XJIOPOBOAOPOI, CEPOBOJAOPOMA, OKCHIBI M THApOoKcHAbl MeTaiutoB I-IIA rpymm, amomunus, memu (II), 1uHka,
xenesa (II u III), okcumer yriepoma (II u IV), xpemuus (IV), asora u dochopa (III u V), ceper (IV u VI),
CepHHUCTasi, cepHasi, a30THUCTas, a30THas, (hocopHas, yrompHas, KpEMHHEBast KUCIOTa M WX COJIM); OIHCHIBATH C
OIOpOA HAa TUIAH W KIIOYEBBIE CJIOBA; YMEHHE IPOTHO3MPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B
3aBHCHMOCTA OT HMX COCTaBa W CTPOEHUS IIOCIE TMPEABAPUTENHHOTO aHaIM3a IOl PYKOBOACTBOM IIE€Iarora,
MIpIMEHEHNE BEIIECTB B 3aBHUCHMOCTH OT MX CBOWCTB, BOSMOXKHOCTH MPOTEKAHUS XUMHUYECKUX TPEBpPAILICHUNA B
Pa3IUYHBIX YCIIOBHSIX, BIMSHUE BEMIECTB W XHMHYECKHAX IIPOIECCOB HA OpPTaHWU3M UYEIOBEKAa W OKPY)KAIOIIYIO
MIPUPOITHYIO CPemy;

- YMEHHE COCTaBISTH MO 00pasIly, CXeMe, allfOpUTMY YUE€OHBIX AEHCTBHI MOJNEKYISIpHBIE U MOHHBIE YpaBHEHUS
peakmuii (B TOM 4UHCIIEe pEAKOUAd WOHHOTO OOMEHa W OKHCIHTEIFHO-BOCCTAHOBUTENBHBIX PEaKIIHil),
WUTIOCTPUPYIOINX XUMHYECKHE CBOWCTBA W3YyUEHHBIX KIIACCOB/TPYII HEOPTraHMYECKUX BEIIECTB, a TaKXKe
MTOITBEPKIAIOIINX TEHETHIECKYIO0 B3aUMOCBSI3b MKy HIUMH;

- yYMEHHE BBIUMCIATH OTHOCHUTEIFHYIO MOJEKY/SIPHYI0O ¥ MOJSIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOINEO
XUMHYECKOTO JJIEMEHTa B COETUHEHWU, MacCOBYIO IONO BEIIECTBA B PACTBOPE, KOJIMYECTBO BEMIECTBA U €rO
Maccy, 00bEM ra3oB ¢ omopod Ha oOmue (GopMyIbl; YMEHHE MPOBOAWTH PACUETHl MO yPaBHEHHSIM XHUMHYECKHX
peaKnuii ¥ HaXOJUTh KOJIMYECTBO BEIIECTBAa, OOBEM M MAacCy PEareHTOB WJIM MPOAYKTOB PEaKIHMH C OMOpoil Ha
o0paselr, aJropuT™ yIeOHBIX JISHCTBHIA,

- BJIaJICHHE OCHOBHBIMHU METO/IaMU HAYYHOT'O TI03HaHUA (HaOII0IeHue, N3MEpEHNE, IKCIIEPUMEHT, MOJIETNPOBAHNE)
MpU W3yYSHWH BEIIECTB M XWMHUYECKUX SBJICHHA C OIMOPOH Ha alropuT™M Y4YeOHBIX MACHCTBUM; yMeHUe
chopMyIHpoBaTh MPOOIEMY U MPENTIOKUTH IYTH €€ PEIIeHUs] C TOMOIIBIO TIearora; 3HaHue OCHOB 0e30TacHON
paboTHl C XUMUYECKMMH BEIIECTBAMH, XUMHUECKON MTOCYAOH U JIa0OPaTOPHBIM 000pYIOBaHUEM;

- HaJMYUe MPAKTHYECKHX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS CIEAYIOUINX XUMHUYECKUX SKCIIEPUMEHTOB
TIOJT PYKOBOJICTBOM YUYHTENS C 00CYKICHUEM IUTaHa pabOThl HITU COCTABIICHUEM TaOJUIIb:

M3Yy4EHUE U ONHCaHue GU3NIECKUX CBOHCTB BEIECTB;

O3HAKOMJICHHE C (PU3NIECKUMH U XUMUYECKUMU SBJICHUSIMU;

OTIBITHI, WJUTIOCTPUPYIOIINE MIPU3HAKU IPOTEKAHUS XUMUUECKUX PEAKIUN;

11



U3ydeHHe CII0CO00B pa3/eneHus CMecel;

MOJTy4YeHHE KUCIOpOia ¥ U3YUCHUE €ro CBOICTB;

HOJIy4EeHUE BOJOPOJIa U U3yUEHUE €r0 CBOMCTB;

MOTy4eHHE YIIIEKHUCIIOro ra3a U U3y4eHUe ero CBOICTB;

MoJTy4eHne aMMHUaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJIEHHE PACTBOPOB C ONpPEeICHHON MacCOBOM J0el pPacCTBOPEHHOI O BEILIECTBA;

HCCIIeIOBaHNE U OITMCAHNE CBOWCTB HEOPTaHUYECKMX BEIIECTB PAa3JIMUHBIX KIIACCOB;

MpUMEHEHNE WHAMKATOPOB (JlakMyca, METHJIOpaHXa W (eHoNn(TalenHa) JUis ONpeesieHUsT XapakTepa Cpelbl B
pacTBOpax KUCIIOT U IIET0uei;

W3yYeHHE B3aMMOJCHCTBUS KUCIOT C MeTajulaMH, OKCHJaMH METaJUIOB, PacTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBaHHUSIMU, COJISIMU;

MOJTy4eHNE HEPACTBOPUMBIX OCHOBAaHHUH;

BBITECHEHUE OJJHOTO MeTaJlIa APYTUM U3 pacTBOPA COJIY;

uccrnenoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHIOB aFOMUHUS U INHKA,

peleHne SKCIepUMEHTANBHBIX 33124 110 TeMe « OCHOBHBIE KIIaCChl HEOPTaHHUYECKUX COSIMHEHUI;

peHICHNEC SKCIIEPUMCHTAJIBHBIX 3a/ia4 IO TEME <<9J'IeKTpOJII/ITI/I‘IeCKa$I JUCCOLINAIIH,

peHICHNEC SKCIEPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxxneimme HeMeTalIbl U UX COCOAUHCHUA»,

peUICHNEC SKCIEPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxxneimme MeTaIbl 1 UX COCIVHEHUS ,

XHUMHAYECKUE SKCIIEPUMEHTBI, HIUTIOCTPUPYIOIIE TPU3HAKY MMPOTEKAHUS PeaKiii HOHHOTO 0OMeHa;

Ka4yeCTBEHHbIE PEeaKK Ha MPHUCYTCTBYIONIME B BOAHBIX PACTBOPAX MOHBI: XJOPHUI-, OPOMUJ-, HOIUI-, CYIb(at-,
¢docdar-, kapObOHAT-, CUIMKAT-aHUOHBI, THUIPOKCHJI-UOHBI, KATHOHBI AMMOHHS, MarHus, KajblHs, aJIOMUHUS,
xemnesa (2+) u xenesa (3+), menu (2+), nuHKa;

YMEHHE TPEICTABIIATh PE3YJIbTAThl JKCIIEpUMEHTa B (DOpMe BBIBOOB, J0KA3aTEIbCTB, IpPadUMKOB M TAOJHUI] U
BBIABJIATHE OMIIMPUUCCKHUE 3aKOHOMEPHOCTHU,

- BJIaJICHUE TpaBUJIaMH O€30MaCHOr0 OOpallleHMsl C BEleCTBAMH, UCIOIb3yEMBbIMH B ITOBCEJIHEBHOW JXU3HH, a
TaKke MpaBUIAMH TOBEAEHHS B IENAX COepeKeHHUs 370POBbA W OKPYKAIOUIEH MPUPOAHON Cpenbl; MOHUMAaHKE
Bpena (OmacHOCTH) BO3/ICHCTBHSI Ha XKUBBIC OPraHHU3MbI ONMPEISICHHBIX BEIIECTB, a TAKKE CIIOCOOOB YMEHBIIICHHUS
U TIPEOTBPAIIEHHS X BPEIHOTO BO3ACHCTBHSA; IIOHUMAHHIE 3HAYECHHS JKUPOB, OEIKOB, YIIEBOIOB Ul OpraHU3Ma
YeII0BeKa;

- BJaJiCHHNE OCHOBAMHM XHMMHYECKOH I'PaMOTHOCTH, BKIIOYAIOIMICH yMEHHE IPAaBHIIBHO HCIIONL30BaTh M3YYCHHBIC
BeIleCTBA M MaTepHajbl (B TOM YHCIE, MUHEPAIbHBIC YAOOPEHHs, METAJUIBl U CIUIABBI, MPOXYKTHI MepepabOTKH
HPUPOJHBIX HCTOYHHMKOB YIJIEBOMOPOAOB (YIJIL, MPUPOAHOTrO ras3a, HeTH) B OBITY, CEIBCKOM XO3siCTBE, Ha
IIPON3BOJICTBE; YMEHHE IPUBOIUTH IIPHUMEPHI IIPABUIIEHOTO MCIIONb30BAHNS H3YUCHHBIX BEIIECTB U MAaTEPHAIIOB;

- YMEHHE YCTAaHABIMBATH CBSI3M MEXIY PEAJbHO HAONIONAeMBIMH XHMHYECKHMH SIBICHUSIMH U IIPOLIECCAMHU,
MPOUCXOMALIMMHI B MaKpO- U MUKPOMHUPE, OOBSACHATH MPUINHBI MHOr0OOpasus BEIIECTB; YMEHHE HHTETPUPOBATH
XMMHUYECKUE 3HAHNS CO 3HAHUSAMH JPYTUX YIEOHBIX MPEIMETOB C MTOMOIIBIO TTE/1arora;

- mpencraBieHne O cdepax NpodeccCHOHANIBFHON NeATeTbHOCTH, CBS3aHHBIX C XUMHEH M COBPEMEHHBIMH
TEXHOJIOTHSMH, OCHOBAHHBIMH Ha IOCTIDKCHHSX XMMHYECKOW HAyKW; HAJIMYHE ONbITa pabOoThl C Pa3sIMYHBIMU
MCTOYHUKAMH HH(OpMaMM MO XUMHHU (HAyYHO-TIOMYJIApHAs JIUTEpaTypa, CIOBApH, CIIPAaBOYHUKH, WHTEPHET-
pecypchl) ¢ ONOpOH Ha alrOPUTM: YMEHHE 00BEKTHBHO OLIEHWBATh HH(POPMALUIO O BEIIECTBAX, HX MPEBPALICHIIX
Y TIPAKTUYECKOM TPHMEHEHHH.

TpebdoBaHusI K NMpPeIMeTHBIM Pe3yJbTATaM OCBOEHHSI y4eOHOro mpeamera «XuMHs», pacnpenejeHHbIe M0
rojaaM o0y4eHusi

Pesynbratel mo romam (GopMyNUpYIOTCS 1O NMPHUHIMIY J00aBIICHUS HOBBIX PE3YJIbTaTOB OT roja K IOy, yXKe
Ha3BaHHBIC B MPEABIIYIIMX TOAAX IMO3WIHMH, KaK IPAaBWIO, IOCIOBHO HE MOBTOPSIOTCSA, HO YYHUTHIBAIOTCS
(pe3ynpTaThl OYEPETHOr0 ro/ia 10 YMOTYAHHIO BKITIOYAIOT PE3yIbTaThl MPEABIIYIINX JIeT).

8 KUIACC

PacKphIBATh CMBICII OCHOBHBIX XUMHYECKHX TOHATHI: aTOM, MOJIEKYJIa, XHMHUUECKUH JIEMEHT, TPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMech (OTHOpPOJHAs W HEOJHOPOIHAs), BAJEHTHOCTb, OTHOCHTEIIbHAs AaTOMHas M
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBast JI0JII XMMHYECKOTrO DJIEMEHTa B
COCTMHEHNWHU, MOJSIPHBI O0OBEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COIb, 21EKMPOOMPUYAMEIbHOCMb, CTEIICHb
OKHUCIICHUS, XUMHYECKas peakuus, KiacCH(pUKalys peakIHi: pPeaknuu COCJUHEHHUs, PEaKIUU pa3JIOoKEHHUs,
peaKkIMK 3aMelIeHHs, peakiui OOMeHa, 9K30- M SHJIOTEPMUYECKHE PEAKIMH; Meniogol 3¢ghekm peaxyuu, Sapo
aToMa, JIEKTPOHHBIH CJI0H aTOMa, aTOMHasi OpOUTAaJIb, PAANYC aTOMa, XUMUYECKas CBSI3b, MOJISAPHAS M HEIOJSpHAsT
KOBaJICHTHAs! CBsI3b, MOHHAsl CBs3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas [0Js BellecTBa (IPOLICHTHAs
KOHIIEHTpALHs) B PacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMYECKHX MOHSATHH W MPUMEHSTh 3TH MOHSTHS IPU ONHCAHUU
BEILECTB U X NPEBPALICHHIA;
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WCIIONBb30BaTh XUMHYCCKYH0 CHMBOJIMKY IS COCTaBICHHS (HOPMYT BEIIECTB, MOJICKYJISIPHBIX YpPaBHEHUU
XUMHYECKUX PEaKIIVH, SJIEKTPOHHOT0 OalaHca;

OIIPENEeNATh BaJCHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCAMHCHUSAX; CTCICHb OKHUCIICHUS 3JIEMCHTOB B
OMHAPHBIX COCIIUHEHMSIX C ONIOPOM Ha OIPE/CNICHUS, B TOM YUCIIe CTPYKTYPUPOBAHHBIC; IPUHAISKHOCTD BEIICCTB
K OIpenenéHHOMY KIIACCY COCAMHCHUW MO QopMmyliam; BUJ XUMUYECKOH CBs3M (KOBAaJIeHTHAass W WOHHAs) B
HEOPTraHUYECKUX COCAMHECHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHWUM, YMETh C TOMOILIBI0O YYUTENS IPUMEHSITh CUCTEMY
XUMHUYCCKUX 3H3HI/II7[, AJI1 YCTAHOBJICHUA B3aMMOCBA3HU MCKAY M3YYCHHBIM MAaTCPHUAJIOM U IPU IMOJTYUCHHUH HOBBIX
3HaHWH, a TakkKe MpH paboTe C MCTOYHHKAMU XHMHUYecKod WHQopManuu. OpUEHTUPOBATHCS B TOHATUSAX H
OIepUpOBaTh UMU Ha 0a30BOM YpOBHE, MPHUMEHSThH MPU BHIMOJHEHUN y4eOHBIX 3aJIaHUN U PEHICHHUH PacueTHBIX
3aJla4 C OMOPOM Ha aJrOpUTM YUYEOHBIX ACHCTBUN M3YYCHHBIC 3aKOHBI M TCOPUHU: 3aKOH COXPAHECHHUS MacChl,
[lepuommueckuit 3axkoH J.JMI. MeHneneeBa, 3axKoH HOCMOAHCMEA CcOCMABd, 3aKOH ABOraapo; aTOMHO-
MosiekyisipHas Teopus. COOTHOCHTH 0003HAuYEHHS, KOTOpble uMeloTcss B Tabmuue «[lepuoauueckas cucrema
XUMHWYECKUX DJIEMCHTOB I[ n. MCHILCJICCBEI» C YUCIOBBIMU XapaKTCPUCTUKaAMHU CTPOCHUSA ATOMOB XMMHYCCKUX
3JIEMEHTOB (COCTaB M 3apsia Apa, 00IIee YUCIIO AJIESKTPOHOB U PACTIPEACIICHUE UX 110 AJIEKTPOHHBIM CJIOSIM);
KHaCCI/I(l)I/IHI/IpOBaTL XUMUUYCCKHUE DJJIEMCHTBI, HCOPraHWMYCCKHUE BCIICCTBA, XUMHYCCKUEC PCAKIIUU (HO uucily "
COCTaBy YYacCTBYIOIIMX B PEAKIHUU BEIIECTB, IO TEIUIOBOMY 3((eKTy, M0 HM3MEHEHHIO CTEHNCHU OKHCICHHS
XUMUYECKUX JIEMEHTOB) C OIIOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3UYHBIX KJIACCOB, IOITBEPXKAas
OMrCaHne NpuMepaMun MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKIlI/Iﬁ C OHOpOI>'I Ha CXEMBI;
MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHUCHUMOCTH OT WX COCTaBa W CTPOCHMS; BO3MOKHOCTH IPOTEKAHHS
XUMHYECKUX MPEBPAIIEHUH B Pa3IUYHBIX YCIOBUAX ITOCIIE PEABAPUTENHFHOTO O0CYKIEHHS C MTEIarorom;
BBIYUCIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO W MOJIAPHYHO MacCCbl BCHICCTB; MACCOBYIO OO XHUMHYECKOI'O
3jIeMeHTa 1Mo (opMyJie COSTUHEHUS, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IIPOBOIUTH PACUEThI 110 YPABHEHUIO
XUMUYECKOU pEakLUU C OIIOPOM Ha aJTrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPALMUA MBICIUTEILHON NESITEIBHOCTH — aHAIW3 M CUHTE3, CpPaBHEHHE, 0000IIeHHE,
cucreMaru3anus, KJ'IaCCI/I(i)I/IKaHI/IH, BBIABJICHUEC TPUYUHHO-CIICACTBCHHBIX CBS3eH — JJI U3Y4YCHU A CBOMCTB BCUICCTB
Y XUMHYECKHX PEAKINil; eCTeCTBEHHO-HAyYHbIE METOABI MTO3HAHNUA — HAOI0eHne, N3MEpEHNE, MOACTPOBaHNE,
AKCIIEPUMEHT (PeaibHblll U MbLCIeHHbIl) TIOJ PYKOBOACTBOM II€Aarora;

CIIEZIOBATh MPABHJIAM TIOJIH30BAHHUSI XUMHUYECKOW MOCYZO0N U 1ab0paTOpPHBIM 00OPYIOBaHHWEM, a TAKXKe MpaBUIaM
oOpameHnsi C BEHIeCTBAMH B COOTBETCTBHHM C WHCTPYKIHMSMH IO BBITOJHEHHIO JaOOpPATOPHBIX XHMHUYECKUX
OIBITOB IO TONYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEMISCTB (BOIOPOJAa W KHUCIOPOIA), MPHUTOTOBICHHIO
pacTBOpPOB € OMPENEIEHHON MacCOBOU J0Jel pacTBOPEHHOTO BEIIECTBA; MIIAHUPOBATH U TPOBOJUTH XUMHUYECKHE
JKCIIEPUMEHTHl TI0 PACMO3HABAHHIO PACTBOPOB IIENOYEH W KHCIOT C TMOMOIIBI0 HHAWKATOPOB (JIAKMYC,
(deHondTanenH, METWIOpAaHX M Jp.), TOATBEP)KIAIONINX KAYeCTBEHHBI COCTaB HEOPTaHMYECKMX BEIIECTB
(xaduecTBEHHBIC peaKIIMy Ha HOHBI) ITOJI PYKOBOJCTBOM T€arora.

9 KVIACC

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHN: XMMHYECKHH 3JIEMEHT, aTOM, MOJEKyja, FOH, KaTHOH,
aHNOH, TPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BaJEHTHOCTH, DJIEKTPOOTPUIIATENFHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKasi PeaKis, XUMHUYECKas CBS3b, Meni080u 3¢)ghekm peaxkyuu,Moib, MOJSIPHBIA O00BEM, pacTBOD;
ANEKTPOIUTHI, HEJIEKTPOIUTHI, SJIEKTPOIUTHYECKAsT TUCCOIMAIN, PEaKIMH HOHHOrOo oOMEeHa, KaTaiau3aTop,
Xumuyeckoe paeHosecue, oopamumvie U HeoOpamumvle peaxyui, OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCITUTENh, BOCCTAHOBUTENh, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPOINHUSA, aM(OTEPHOCTh, XUMHUYECKasl CBSI3b
(xoBaneHTHAs, MOHHAS, METAJUTMYECKAsl), KPUCTAIUTNYECKAs PEIIETKA, KOppo3us Memailos, CHIA8bl, CKOPOCHb
Xumuyeckoll peaxyuu, peaensHo qormycruMas kormentpamwms ([11K) Bemecrsa;

WJUTIOCTPUPOBATHh B3aMMOCBS3h OCHOBHBIX XHMHYECKHX MOHATHH (CM. 1. 1) ¥ TpPUMEHSTH 3TH TOHATHS TpU
OITMCAHWH BEIIECTB U UX MPEBPAICHU;

WCIIONb30BaTh 3HAKH M CHMBOJBI IS (PUKCAIMH PE3yTbTaTOB HAONIONEHHH, COCTaBJIeHUS (DOPMYI BEMIECTB U
YpaBHEHUH XUMHUYECKMX pEaKIWi, 3aliCH NaHHBIX YCIOBUH 3amad. Mcronb3oBaTh 0003HAUSHWS, UMEIOIINECS B
[lepronnueckoii cucteMe W TaOIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHHMW W COJIEd B BOJAE JUIS BBITIOJHEHUS
3aIaHUH.

OIIPENEeNATh BAJIEHTHOCTh W CTEIEHb OKUCIIEHUS XMUMHUYECKHX DJJIEMEHTOB B COCIUHEHHSX PA3NMYHOIO COCTaBa;
MIPUHAUIKHOCTh BEIIECTB K ONPENeNEHHOMY KIAcCy COSAMHEHWH C OMOpOd Ha OIpeeNeHHs, B TOM YHUCIe
CTPYKTYPHpPOBaHHbBIE, BUIbl XUMHUYECKOH CBs3M (KOBaJCGHTHAs, HOHHAS, METAJUTUYeCKas) B HEOPraHWYECKUX
COCIIMHEHUSX; 3aps/i MOHA M0 XUMHYECKOU (popMylie; XapaKTep Cpelbl B BOJHBIX PACTBOPAX KHUCIOT W IIEIOYEH,
mun KpuCI’I’laJZJZI/lIlECKOIJ pemémicu KOHKpENHO2O0 seujecmea,

packpbiBath cmbica [lepuoauueckoro 3axona .M. MenaeneeBa u JEeMOHCTPUPOBATH €r0 OHUMAHUE: ONUCHIBAND
u xapaxmepuzogams Ta0NMMUHyI0 (opmy [leproanueckoli CUCTEMBI XUMUYECKHUX 3JIEMEHTOB: pa3linyarh IMOHSATHS
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«rnmaBHas moxarpynmna (A-rpymma)» W «nobounas noarpymma (b-rpymma)», maneie ¥ OoJbIINE TMEPUOIBL;
coomuocums 0003HAYCHHS, KOTOPHIE MMEIOTCS B TEPUOJUYECKON TaONHIle, C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0lee YHCIo 3JIEKTPOHOB M paclpenelieHHe X
MO ANEKTPOHHBIM CIOSIM); 00bsACHAMYb O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMUYECKUX JJIEMEHTOB H
WX COEAMHEHUH B Mpefenax MaJbIX IEPUOJO0B U IIABHBIX MOATPYIII C YIETOM CTPOSHHS UX aTOMOB;
KJaccu(UIMPOBATh XUMHUECKUE 3JIEMEHTBHI; HEOPraHWYeCKHe BElIeCTBA; XUMUYECKHE pPEaKUuuHu (110 YUCITy H
COCTaBY YYacTBYIOIIMX B PEAKUWH BELIECTB, MO TEMmIOBOMY 3((eKTy, MO0 M3MEHEHUIO CTENeHEH OKUCICHUS
XHUMUAYECKUX DIIEMEHTOB) C OIOPOH Ha CXEMBI;
XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CIENUPUUECKHEe XUMHUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKIasi OMUCAHHWE MPUMEPaMH MOJEKYISAPHBIX M HOHHBIX YpaBHEHWH COOTBETCTBYIOIIUX XHMHUYECKHX
peakLMii C OIIOPOH HA CXEMBI;
COCTaBIISITh YPaBHEHHSI DJIEKTPOIMTUUYECCKON IWCCOIMANNU KUCIOT, IIEI0YEeH U COJNCH; MOJHBIE W COKpalEHHBIC
ypaBHEHHUSI peakiuii HOHHOro OOMEHa; YpaBHEHHWS PeaklUi, MOATBEPKAAIOUINX CYIIECTBOBAHHE T'eHETHYECKON
CBSI3U MEXK]Iy BEIIECTBAMHU PA3JIMUHBIX KIACCOB;
PacKpbIBaTh CYINIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO
OanaHca 3TUX PeaKIHii;
MPOTHO3HPOBATH CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS; BO3MOKHOCTH IPOTEKAHUS XUMHUYECKHX
MpEBpAIEHUH MOocTie TPEABAPUTENBHOTO 00CYKCHHUS C MEIaroroMm;
BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYISPHYI0 M MOJSIPHYIO MacChl BEIIECTB; MAacCOBYIO JIONIO XHMHYECKOTO
aJeMeHTa 1o (opMmyie COeMHEHHS, MACCOBYIO JIONIO BElIECTBA B PACTBOPE; MPOBOAMUTH PACUETHI 110 YPaBHEHUIO
XUMHUYECKOW pEaKLUH C OIIOPOM Ha aJTOpPUTM;
CIIeIOBATh IMPaBUJIaM TIONB30BaHMS XUMHUYESCKOW MOCYJION M JIAOOpaTOPHBIM O0OPYIOBaHHEM, a TAKKe MpaBHIaM
oOpalieHusi C BeIIeCTBAMH B COOTBETCTBHHM C WHCTPYKIHMSMH I10 BBIIOJIHEHHIO JIA0OPATOPHBIX XHMUYECKHX
OITBITOB IO TIOYYEHHIO U COOMPAHMUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa M YTIIEKUCIIOrO Ta3a);
MPOBOJIUTH PEAKIIMHU, IMOJTBEPKIAAIONINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUA- OpoOMUI-, HOIU-, KapOoHaT-, hocdar-, CUIHUKAT-, CYIb(aT-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHS
Y MOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIONIHE B BOJJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;
MIPUMEHATh OCHOBHBIEC OIEpAIli MBICIUTEIbHON AeATENbHOCTH — aHajh3 W CHHTE3, CpaBHEHHE, 000OIIeHue,
CHCTEMATH3AINIO, BBIIBICHUE MPUYNHHO-CIEICTBEHHBIX CBS3EH — ISl M3yYEHHS CBOWCTB BEIIECTB M XMMHYECKUX
peaKmuii; eCTeCTBEHHO-Hay4YHbIE METOABbI TMO3HAHWS — HAONIOZECHUE, W3MEpEHHe, MOAETHPOBAHUE, IKCIIEPHUMEHT
(peanbHBIA U MBICIICHHBI ).

KanennapHo-TeMaTudeckoe MiaHnupoBanme § kiaacc

Ne HanmMeHoBaHuUe pa3aesioB, TeM Y4eOHBIX Koua-Bo Hara IIpumeuanne
n/n 3aHATHI 4acoB
TJIAH dakr
Paznen 1. BBenenne 2

1 | Ilpenmer u 3ama4n XUMHUH 1

2 | IIpaktuueckas padora Nel, [Ipuembl oOparieHus 1
¢ mabopatopHbIM obopynoBanueM, CTpoeHne
TTAMCHH
Pa3nen 2. Xumuyeckue 3J1eMeHThI U BellleCTBA 13

B CBETE ATOMHO-MOJIEKYJISIPHOTO Y4YeHHUsl

3 | [onsTue «BemiecTBO» B (PU3UKE U XIUMHU. 1
du3nyeckre U XUMHYECKUE SIBIICHUS

4 | ATOMBI, MOJIEKYIBI, XUMUYECKHE JIEMEHTEHI. 1

5 | ®opmbl CymIecTBOBAaHUS XUMHUYECKUX SJIEMEHTOB 1
B mpupoje. [IpocThie U CIOXKHBIC BEleCTBa

6 | CocraB BemecTBa. 3aKOH ITOCTOSTHCTBA COCTaBa 1
BEIICCTB

7 | AromHO-MoOnNeKymsipHOE yueHue. OTHOCUTENbHAS 1
aTOMHas Macca

8 | OTtHocuTEenbHASI MONIEKYJIApHAsS Macca. MaccoBast 1
JIOJISl DJIEMEHTA B COCIMHCHUU

9 | Xumunyeckuil 3HaK B XUMHAYecKasi popMyra 1

10 | Ilepuomuueckas cucTeMa XUMUYECKUX JIEMEHTOB 1
J.W. MenneneeBa

11 | BajaeHTHOCTh XUMHUYECKHX DJIEMEHTOB 1

12 | CocraBnenue Gopmyd 1o BaJeHTHOCTH 1
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13 | KomnuectBo BemecTBa. Monbs. MossipHast Macca. 1
Pacuérel mo xumuueckuM Gopmynam
14 | OGobuieHne 3HaHUH TT0 TeMe «XUMHYECKUe 1
9JIEMEHTHI U BEUIECTBA B CBETE aTOMHO-
MOJIEKYJISIPHOTO YUEHHsD»
15 | KonrponsHas padora Nel mo teme « XuMHu4yecKue 1
9JIEMEHTHI U BELIECTBA B CBETE aTOMHO-
MOJIEKYJISIPHOTO YYEHHD»
Pazgen 3. Xumuyeckne peakunu. 3aKOHbI 5
COXpaHeHHUsI MacChl H JHEPrUHU
16 | CymHOCTh XUMHUYECKUX PEaKIUN 1 MPU3HAKU HX 1
nporekanusi. TermnoBol a3 deKT peakiun
17 | 3akoH coxpaHeHHsI MACCHI U DHEPTHH. Y paBHEHUS 1
XUMUYECKUX PEaKLUi
18 | CocraBneHue ypaBHEHUH XUMUYECKHUX PEaKIHi 1
19 | Tunbl XUMHYECKUX pEaKIIU 1
20 | Pacu€rel Mo XMMHUYECKHUM YpaBHEHUSIM 1
Paznen 4. Metoabl XUMHH 2
21 | MeToapl HAyKH XUMHHU 1
22 | XUMUYECKUH S3bIK — KaK CPEICTBO M METO/] 1
MTO3HAHUS] XUMHHU
Paznea 5. BemecTBa B OKpy:kaiouiei Hac 6
NpUpPoOjie U TEXHHKE
23 | YucrThle BelecTsa U CMECH 1
24 | TpakTnyeckas pagora Ne 2. OuncTKa BEIIECTB 1
25 | PactBopsl. PacTBOpHMOCTH BellecTB 1
26 | [IpakTuyeckas padora Ne 3. PactBopumocTh 1
BEIIECTB
27 | MaccoBas 101t paCTBOPEHHOT'O BEIIIECTBA 1
28 | [IpakTuuyeckas padora Ne 4. [IpurorosiieHue 1
pacTBopa 3aJIaHHOM KOHIIEHTPAIHN
Pa3paen 6. [lousitue o razax. Bosayx. Kuciopon. 7
T'openne
29 | 3akonsl ['eit-Jlroccaka u ABoraapo. Perienue 1
3a7a4: pacuéThl HA OCHOBAHHMH T'a30BBIX 32aKOHOB
30 | Boznyx - cMech ra3oB 1
31 | Kucnopos - XMMHUYCCKHH 3JIEMEHT U IPOCTOE 1
BemecTBo. [lonyyenue kucnopona
32 | XuMu4ecKue CBOMCTBA U MPUMEHEHUE KHCI0pOIa 1
33 | IpakTuueckas padora Ne 5. [Toryuenue 1
KHCJIOpOJia M U3yUCHHUE €ro CBOMCTB
34 | O0obuenre 3HaHui Mo TeMam 4, 5 1
35 | KonTponsnas padora Ne 2mo Teme «XuMUIeCKHe 1
peakuuu. [ToHsiTHE O razax»
Paznen 7. OcHOBHBIE KJIACCHI HEOPTAHMYECKHX 11
COCAMHECHHUH
36 | Oxcupl 1 X COCTaB, HOMEHKJIATYpa, 1
knaccudukanus. [loastue 06 amdorepHOCTH
37 | OcHOBaHHS — TUAPOKCH]IBI OCHOBHBIX OKCHJIOB 1
38 | KucnoTsl: coctaB 1 HOMEHKIJIaTypa 1
39 | Conu: cocTaB M HOMEHKJIATypa 1
40 | XuMuUYeckue CBOICTBA OKCHIOB 1
41 | XuMH4ecKHue CBOMCTBA KHCIIOT 1
42 | IlonmydeHune U XUMHUYECKUE CBOMCTBA OCHOBAHHI. 1
AmdoTrepHbIe THAPOKCHIBI
43 | Xumuueckue CBOWCTBa cojeid. | eHeTnueckas 1

CBA3b MCXKAY KiIaCCaMU HCOPIraHNYICCKUX
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COeIUHEHUIT

44 | O6o0ueHne 3HaHNH 1O TeMe 6 1
45 | IlpakTuyeckasi padora Ne 6. MccnenoBanue 1
CBOMCTB OKCUJOB KHCIJIOT, OCHOBAaHUM
46 | KontponbHas pabora Ne 3no Teme «OCHOBHbBIC 1
KJIaCChl HEOPTaHMYECKUX COCMHEHHI»
Paznen 8. XumMuueckue 3j1eMeHThbI, BellleCTBA U 14
XHMHYeCKHe PeaKIlMi B CBeTe 3J1eKTPOHHOIi
TEOpUH
47 | CocraB 1 BaXHEHIINE XapaKTEPUCTUKHA aTOMa 1
48 | M3oronbl. XUMHUYECKHI 2IIEMEHT 1
49 | Cocrosue >nexrpona B atome. CTpoeHne 1
AJIEKTPOHHBIX 000JIOUEK
50 | CaolicTBa XUMHUUYECKHX DJIEMEHTOB 1 HX 1
TIEPUOTMYECKUE U3MEHEHHUSI
51 | Ileprnonudeckuii 3aKOH M MIEPHONIECKAs CHCTEMA 1
xumudeckux snemenToB J[.M, MeHieneeBa B cBere
TEOPHHU CTPOSHUsI aTOMa
52 | XapakreprcTHKa XUMHUYECKHX DJIEMEHTOB T10 1
TIOJIOKEHHUIO B TIGPHOJIMIESCKON CHCTEME.
53 | KoBasieHTHAs CBS3b U €€ BUJIBI 1
54 | TloHsTue 00 MOHHOM CBS3U 1
55 | Crenenp OKHCICHUS 1
56 | Kpucrammmueckoe COCTOSIHUE BEIECTBa 1
57 | OKHCINTENFHO-BOCCTAHOBUTENIbHBIE PEAKIINN 1
58 | CocrapiieHue ypaBHEHUH OKHCIUTEIBHO- 1
BOCCTAHOBHUTENBHBIX PEAKITHNA
59 | O6o06meHne 3HaHMi 10 TeMaM «CTpOeHHE aToMa. 1
Xumundeckas cBA3b. OKHCITUTETHHO-
BOCCTAHOBHUTEIHHBIE PEAKITHI
60 | KouTponbHas pabora Ne4 mo TeMe «XUMUYICCKHE 1
JJIEMEHTHI, BEIIECTBA M XUMHUECKUE PEaKIit B
CBETe DIEKTPOHHOU TEOPUHU»
Pa3nen 9. Bogopon — poxaawomuii Bonxy u 8
JHEPruio
61 | Bomopox - 37eMEHT M IPOCTOE BEIIECTRO. 1
[Tonydyenue Bopopoaa.
62 | Xumuueckue CBOKMCTBA Bojopoaa. Bomia 1
63 | IlpakTuueckas pa6ora Ne7. [Tonyuenue 1
BOJIOPOJIa M HCCIEIOBAHUE €r0 XUMUYECKAX
CBOICTB
64 | ['amoreHs! - XUMUYECKHE DIIEMEHTHI U TPOCTHIE 1
BEIECTBA.
65 | XmopoBogopoa. ComnstHast KUCIOTA. XJIOPUJEL. 1
66 | IlpakTnueckas padora Ne§. [lomyuenue 1
COJISTHOM KUCIJIOTHI U ONBITHI C HEU. PelieHue
AKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «l anmoreHsn»
67 | [loBTopeHue n 0600IIEHNE 3HAHUI Kypca XUMHHN 8 1
KJacca.
68 | Urorossrii ypok 1
KanengapHo-TtemaTuieckoe IJIaHupoBanue 9 kiace
Ne HaumeHoBaHme pa3gesnoB, TeM y4eOHbIX Koa-Bo Hdara IIpumeyanue
n/n 3aHATHI 4acoB
IJI1aH dakr
Paznen 1. XumMuveckne peakuu u 3
3aKOHOMEPHOCTH HX MPOTeKAHMS
1 | CxopocTb XMMHUYECKON peakuu. JHEPTreTHKa 1

XHUMHUYCCKHUX pCaKHHﬁ. (DaKTOpBI, BJIMAOOIHUE HA

16




CKOPOCTb XUMHNYCCKUX peaKL{I/Iﬁ

[IpakTuueckas pabora Nel. Biusiaue paznuaabix
(haKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIHH

IlonsaTHE O XMMHUECKOM PaBHOBECHUH

Paznen 2. PactBopnl. Teopus
3JIEKTPOJIMTHYECKOM THCCOIMALMHA

12

ITonsiTue o pactBopax. BeliecTsa 311€KTPOIUTEL U
HEAIEKTPOIUTBI. MEXaHU3M IEKTPOIUTUYECKOU
JICCOLMAIINY BELLIECTB C MOHHOMU CBSI3BIO

(65]

MexaHHU3M IMCCOLMALIMU BEUIECTB C MOJISAPHOU
KOBAJICHTHOM CBSI3BIO

CusbHBIC M C1a0bIe JJIEKTPOIIHUTEHI

Peaknuu nonnoro ooMena. CBoMCTBa HOHOB

XUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB

OOV |

XHUMHUYECKHE CBOMCTBA OCHOBAHUHN KaK
3JIEKTPOJINTOB

e L i

XUMHUYECKHUE CBOMCTBA COJIEN KaK JIEKTPOJIUTOB

(B

11

I'maponns coneit

(B

O06o0meHue 3Hanui o Teme «Teopust
IIIEKTPOITUTHYECKOM TUCCOIIUAITUI)

12

[paktudeckas padora Ne 2. Pemenue
9KCTIIEPUMEHTATILHBIX 337124 110 TEME
«DJEKTPOIUTUYECKAS IUCCOIHAITUSIY.

13

KonTponbsnas padora Ne 1 o teme «Teopus
3IEKTPOIUTUYECKON JUCCOLUALINID)

14

O0001IeHNE 3HAHNUI IO TEME « XUMHUYECKHAE
SJIEMEHTHI U BELECTBA B CBETE AaTOMHO-
MOJICKYJIIPHOI'O YUCHHS»

15

Kontponsnas pabora Nel mo reme « XuMHUUECKHE
3JIEMEHTHI ¥ BEIIECTBA B CBETE aTOMHO-
MOJIEKYIISIPHOTO YUEHHSI»

Pa3zgen 3. O6uias xapakTepucTuKa
HEMETAJLJIOB

16

DJeMeHThI-HEMETAIUThl B IPUPOZIE U B
ITepuognyeckoi cucteMe XUMUYECKHUX
anemenToB JI.M. Menneneera

17

[IpocThie BemecTBa-HEMETAIIIBI, UX COCTaB,
CTPOEHHE M CIIOCOOBI TOTYYCHHUS

18

BonoponHbpie 1 KHCITOPOIHBIE COSTUHEHUS
HEMETAJIJIOB

Pazpen 4. lloarpynna kucjaopojaa u eé
THIIHYHbIE NPeICTABUTE]H

19

OO1mas xapakTepruCTHKa HEMETAJUIOB IIOATPYIIIIBI
KHCIOopoaa

20

Kucnopoa u o30H. Kpyrosopot kucnopoaa B
pupoze

21

Cepa - npeacraButens VIA-rpynmsl. AmIoTponus
cepbl. CBOMCTBA M IPUMEHEHHE

22

Ceposognopoa. Cynbduisl

23

Kucnopoaconepxammue coenuaeHus cepsl (1V)

24

Kucnopoaconepxammue coenuaeHus cepsl (VI)

25

O6o0matommii ypok no reme «lloarpynma
KUCIIOpOJia ¥ €€ TUITMYHbIE TPEICTaBHTEIH.
KpyroBopot cepsl B mpupoze. DKoJIorudeckre
poOIeMBbl, CBSI3aHHBIE C KHCIOPOICOAEPKAILNMHU
COEIMHEHUSIMH CEpBI

Pazpea 5. lHoarpynna azora u eé THIHYHbIE
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MPEeACTABUTECIN

26 | OOmas XxapaKTepUCTHUKA IIEMEHTOB NOATPYIIIIBI 1
a30Ta. A30T - IPEACTaBUTENb V A-TPYIIIIBI
27 | Ammuaxk. Comv aMMOHUS 1
28 | IlpakTtuueckas pabota Ne 3. [lonyueHne ammuaxa 1
U OTBITBI C HUM
29 | Okcuppl a3orta 1
30 | AsoTHas kuciora u e€ conu 1
31 | ®ocdop u ero coenuuenuss Kpyrosopor pocdopa 1
B MIpUpoOJie
Pa3nea 6. [loarpynna yrJepojaa 8
32 | OOmas xapaKTepUCTHKa DJIEMEHTOB OATPYIIIIBI 1
yriaepoaa. Yriaepon - mpeacraBurens [VA-
Ipynmsl. AJUIoTponwst yriepoaa. AacopOums
33 | Okcuppl yriepoaa 1
34 | YronbHas KucioTa u e€ conu 1
35 | [IpakTuueckas pabora Ne 4. [TonydyeHue okcuaa 1
yraepoza (IV) u uzydenue ero cBOiCTB.
PacnoznaBanue kapOOHATOB
36 | Kpemnuii u ero coenmunenus. CunmkatHas 1
MIPOMBIIIUIEHHOCTh
37 | O6o6menne 3Hanmit 10 TeMam «Iloarpymmna 1
KHCJIOpOJIa, a30Ta, YIIepoJay
38 | Pemenue 3amau no Teme «BpruncieHne Macchl 1
WK 00bEMa MPOIYKTa PEAKIIUH 110 H3BECTHOM
Macce Wi 00BEMY HCXOIHOTO BEIECTBa,
COJIEPIKAIIIEro MPUMECH»
39 | KontponsHas padora Ne 2 o temam «Iloarpymma
KHCJIOpOJia, a30Ta, YIIIepoJar
Pa3nen 7. Metamabl. O0ue cBoiicTBa 4
METAJLJIOB
40 | DieMeHTBI-METaJUIbI B PUPOJIE U B 1
nepuoudeckoi cucreme. OcoOeHHOCTH
CTPOCHHS WX aTOMOB
41 | Kpucramideckoe CTPOCHHE U (PH3UKO- 1
XMUMUYECKUE CBOWCTBA METAILIOB
42 | DIeKTpOXMMHYECKHUE MPOIIECCHI. 1
ONEKTPOXUMHUYECKUAN P HAMPSHKEHUH METAIITIOB
43 | CrnaBel. [ToHsITHE KOPPO3UH METAJIOB 1
Pazpaen 8. Meranibl rJaBHbIX U O0OOYHBIX 8
NoArpynn
44 | Meramisl [A-rpymimbl meproOANYECKON CUCTEMEI H 1
o0pa3yeMbie UMM TIPOCThIC BENeCTBA
45 | Meramist [IA-Tpymnmel mepruOANYECKON CUCTEMBI 1
Y UX BOXHEUIIIHE COSTUHCHUS
46 | Xéctrocts Boabl. Ponp metammnos [IA-rpymme B 1
MPHUPOJIC
47 | AXIOMUHUI U €r0 COSIUHEHUS 1
48 | Xeneso - mpencTaBUTENH METAIUIOB TTOOOYHBIX 1
noArpynmn. BaxHeiine coeiMHeHNs Kene3a
49 | O0oOwmenue 3Hanni Mo Temam «OO1IMEe cBOMCTBA 1
METasioB. MeTallibl MIaBHBIX U TOOOYHBIX
MOJITPYIII
50 | IIpaktuueckas pabora Ne 5. Pemenne 1
IKCTIEPUMEHTAILHBIX 33/71a4 10 TeMe «MeTaib)
51 | Kontponbnas padora Ne 3 mo temam «O0mume 1

CBOMCTBa METAJUIOB. MeTallIbl IJIaBHBIX U
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MOOOYHBIX TOATPYIIID)
Paznen 9. O6mme cBefeHus1 00 OpraHMYecKUX 5
COCIMHECHUSAX. YIJIeBOJI0PO/bI
52 | BO3HHUKHOBEHHE U Pa3BUTUE OPTAHUUECKON 1
XMMUH - XHMUH COSAMHEHUH yriepoaa
53 | Knaccudukanusi 1 HOMEHKJIAaTypa YriaeBOAOpOIOB 1
54 | IlpenenpHble YIIEBOAOPOIBI - AJIKAHBI 1
55 | HenpenenbHbie yriieBOIOPOIBI - AIKCHBI 1
56 | HenpenenbHble yrieBoIOPObI - aJKHHEI 1
Pa3nen 10. Kuciiopoacoaep:xamniue 2
OprannyecKue coeJuHeHHs
57 | Kucnopojacoaepxaiyue OpraHn4ecKue 1
coequHeHus. CriupThl
58 | KapOoHOBBIE KHCIIOTHI 1
Pa3znen 11. Buosornyecky BaxKHbIe 2
opranmvecKue coequHeHus1 (;(KUPBHI, YIJIeBOAbI,
0eskn)
59 | Buonornvecku BasKHbIE COSTMHEHUS - JKUPBI, 1
YTJIEBOJIBI
60 | Benku. 3aueT Mo opraHUYEcKON XUMHUH 1
Pa3znen 12. Xumus u ku3Hb. YejioBeK B MUpe 4
BellleCTB
61 | Bemecrsa, BpemHbie IIsl 3I0POBbS YEIIOBEKA U 1
OKpY’Karolen cpepl
62 | Tlomumepsl 1
63 | MuHepayibHbIe yI0OpeHUs Ha BallleM YYacTKe 1
64 | IIpakTudeckas pabora Ne 6. MuHepaibHbIC 1
ynoOpeHust
Pa3zaen 13. IIpon3BoacTBO HEOPraHUYECKHUX 4
BEIIECTB U UX NPUMEHEHHe
65 | [loHsATHE O XUMHUYECKOHN TEXHOJIOTHU. 1
[Tpou3BOACTBO HEOPTAaHMYECKUX BEIIECTB U
OKpyXaromas cpeza
66 | IMonstue o metayutyprun. [Ipou3BoNCTBO U 1
MPUMEHEHUE YYTYHA U CTaJN
67 | O6o6IeHne 3HaHM#H 110 TeMe «[Ipou3BOACTBO 1
HEOPTraHWYECKUX BEIIECTB M UX IPUMECHEHHEY
68 | Mroroselii ypok 1
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