MYHUINIAJIBHOE BIOJKETHOE OBIIEOBPA30BATEJIBHOE YYPEXXJIEHUE
«CPEJHSASA OBIIEOBPA3ZOBATEJIBHASA HIKOJIA Nel um. Co3onoBa FO.I'.»

YTBEPXKJAIO
JAupexkTop mKoJIbI

T.H. IlyproBa

JOKYMEHT NMOANnMCAH
ONEKTPOHHOW NOANMUCHIO

CepTudukat: 00F9506498C073AEDICEBB426CED4A35D2
Bnapeneu;: Myptoa TaTbsiva HukonaesHa
[OeictButeneH: ¢ 06.05.2022 go 30.07.2023

npuKkas Ne 162/5 ot 31.08.2022 r.

COI'VIACOBAHO

Ha 3acenanunu Ik

nporokos Nel ot 31.08.2022r.

Ipencenarensn Ik
Epmosaesa H.B.

COI'TACOBAHO
3aMecTHUTe b AupeKkTopa no YBP

Tpopumona U.M.

AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA

OCHOBHOTIO 00111er0 00pa30BaHusA

1o XMMHMH

8-9 kiacce

PACCMOTPEHO

Ha 3acegannu IHIMO
npotokoJ Ne 3 ot 30.08.2022 r.
Hpencenareas HIMO



HHOACHUTEJIBHAA 3AIIUCKA

AnantupoBaHHas paboyasi mporpamMma 1o XUMHUH 17151 00y4JaronIuXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI HA YPOBHE OCHOBHOTO 00111eTr0 00pa3o-
BaHU COCTABJICHA B COOTBETCTBUH ¢ DefepaibHbIM roCylapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaAPTOM OCHOBHOTO 001ero oopasosanus (IIpuka3z Munmnpocsere-
Hus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan MunucrepctBoM roctuiuu Poccutickoit @eneparun 05.07.2021 1., per. Homep 64101) (manee — ®I'OC
000), ananTHpPOBaHHO OCHOBHOM 00pa30BaTEIbHON MPOrpaMMO OCHOBHOTO 00111ero 00pazoBanus, pabodeil mporpaMMbl yaeOHOTo mpeaMeTra « XuMus» (6a30BblIii
YpOBEHB), MPOrpaMMOi BOCITUTAHUSI 00YYArOIIMXCS IPU MOJIyYeHUH OCHOBHOTO 001Iero o0pa3zoBaHus, C yU€TOM paclpeesIeHHBIX M0 KJIaccaM MPOBEPSEMBIX Tpe-
0OBaHUH K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs M JIEMEHTOB COACPKAHMUS, PEACTABICHHBIX B YHHU-
BepcalbHOM KoaudukaTope no xuMuu, Konuenuuu npenogaBanusi yueOGHOro npeamera «XuMus», B 00pa3oBaTelibHbIX opranuzanuiax PO, peainsyronmx OCHOBHbIE
001eo0pa3oBaTeIbHbBIE IPOTPAMMBI.

OO0mas xapakrepucTuka yueOHOro npeamMera « XMMHD)

VYueOHblil npeamer «XUMHUs» BXOAUT B peIMEeTHYI0 00nacTh «EcTecTBeHHOHayuHbIe IPEAMEThI». B cuctemMe ecTrecTBEHHOHAYYHOr0 00pa30BaHMs XUMUS
KaK y4eOHBII MpeIMeT 3aHUMAET BaKHOE MECTO B IMO3HAHWU 3aKOHOB PUPOABI, (OPMUPOBAHNH HAYYHON KapTUHBI MUPA, CO3JaHUN OCHOBBI XUMHYECKHUX 3HAHHIA,
HEOOXOAUMBIX Ul IOBCEAHEBHOM KHU3HH, HABBIKOB 3/I0pPOBOrO M OE30IIaCHOTO Ul YeJI0BEeKa U OKpYXKarolleil ero cpenbl o0pas3a *HU3HH, a TAKXKEe B BOCHUTAHUU
9KOJIOTUYECKON KYJIbTYpPHI.

VYcnemHocTh U3ydeHHsl XMMUU CBsI3aHa C OBJIAZICHUEM XMMHUUYECKHM SI3bIKOM, COOJIIOJIEHHEM MpaBuil 0€30MacHOM paboThl IIPH BBIIOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHUCIIEHHBIX CBA3€H XMMUU C IpYTMMHU IIPEAMETaMU MIKOJIBHOTO Kypca.

[IporpammMa BkJItOYaeT B ceOsi OCHOBBI HEOPraHWYECKOH M OopraHuyeckod XuUMMHU. I'J1aBHOH uzeeil nmporpaMmsl sBIsieTCs co3AaHue 0a30BOro KOMILJIEKCa
OTIOPHBIX 3HAHUN 110 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTY 00yUaIOUIMXCA U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coneprxanuu gaHHOTO Kypca MPEeACTaBIEHbl OCHOBOIIOIATalOUINE XUMUYECKUE TEOPETUUECKNE 3HAHMS, BKIIOYAIOIINE U3YUEHHE COCTaBa U CTPOEHMS Be-
LIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB, NCCIEAO0BAaHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUH U IIyTE€H yIIpaB-
JIEHUS UMM B LIEJISX MTOJIyYEHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3y4€HHUs HEOPraHUYECKOM XMMHUH COCTABIISIET aTOMHO-MOJIEKYIISIpHOE yueHue, [lepuonnuecknii 3akon .M. Menneneesa ¢ kpar-
KMMH CBEJICHUSIMU O CTPOCHUM aTOMa, BUJIaX XUMHUYECKON CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAHNS XUMHUECKNUX PEAKIIHH.

B u3yuenuu kypca 3HaunuTEIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIEPUMEHTY: IPOBEACHHUIO TPAKTUUECKHUX U Ja00paTOPHBIX pabOT, ONMHUCAHUIO PE3YJib-
TaTOB YYEHMUYECKOTO IKCIIEPUMEHTA, COOIIOACHUIO HOPM U IpaBuIl 6€30M1acHOil paboThl B XUMHUECKON J1abopaTopuu.

Peanuzanus naHHO#M nporpamMMBbl B Ipoliecce 00y4eHus Mo3BoJuT oOyyatomumcest ¢ OB3 yCBOUTH KIIIOUEBbIE XUMHUYECKUE KOMIIETSHITUU U TIOHATh POJIb U
3HAUEHUE XUMUU CPEIU IPYrUX HAyK O IPHUPOJIE.

N3ydeHne XuMuu crnocoOcTByeT (OPMUPOBAHHIO Y O0YUAIOLIUXCS HAYYHOT'O MUPOBO33PEHHSI, OCBOEHHIO 00IIIEHAyYHBIX METOI0B (HaOII0IeHIEe, U3MEPEHHE,
9KCIIEPUMEHT, MOJIEIMPOBAHNUE), OCBOCHHUIO ITPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX 3HAHUI, OCHOBAaHHOI'O HAa MEXIPEIMETHBIX CBA3SIX ¢ NpeaMeTamu «OKpyxkaro-
it Mupy», «®@usnka», «buonorusy, «l'eorpadusy», «MaTematnka» U GOpMUPYET KOMIETEHIINH, HEOOXOIUMBbIE /1711 MPOJOHKEHUS 00pa30BaHus B 00JIaCTH ecTe-
CTBEHHBIX HaYK.

N3ydeHre XuMuu crocoOCTBYET pa3BUTHIO y oOyuatonuxcs ¢ OB3 mpocTpaHCTBEHHOTO BOOOpakeHUsI, PYHKIIMOHAIBHON IPaMOTHOCTH, YMEHHUS BOCIIPHU-
HUMAaTh ¥ KPUTHYECKU aHAJIM3UPOBATh WH(POPMALIMIO, MPEACTABICHHYIO B pa3IU4HbIX (popmax. 3HAUUMOCTh MpeAMeTa JJsl pa3BUTHUS KU3HEHHOW KOMIIETEHIIMU

2



oOyyarormuxcsi ¢ OB3 3aximioyaeTcst B yCBOGHUHM OCHOBBI XUMUYECKUX 3HAHUM, HEOOXOIUMBIX ISl TOBCEAHEBHOW JKM3HU; HABBIKOB 3/I0POBOTO U O€30MacCHOrO s
YeJIOBEKA U OKPYXKaroIllei ero cpepl 00pasa )KU3HH; (HOPMUPOBAHUU HKOJIOTHUECKON KYIbTYPHI.

[Tporpamma oTpaxaeT cojiep:kanue 00y4eHus npeametry « XUMHs» ¢ y4eTOM 0cOoObIX 00pa3oBaTeNnbHbIX MoTpedHocTel obyuaromuxcs ¢ OB3. Osnaaenue
Y4eOHBIM IPEAMETOM «XUMHUS» MPECTABIISET ONPEIEICHHYIO TPYIHOCTH uist oOydatouuxcsi ¢ OB3. D1o cBsi3aHO ¢ 0COOEHHOCTSIMH MBICIIUTEILHON ESTETLHOCTH,
MEePUOANYECKUMH KOJIEOAaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO OOLIEro 3araca 3HaHWM, TOHMKEHHBIM MTO3HABATEIbHBIM HHTEPECOM U
HU3KUM YPOBHEM PEUEBOIO PA3BUTHS.

Jlis mpeoonenus TpyIHOCTEH B M3YYeHUH Y4eOHOTo mpeaMera «XuMus» HeoOXoAauma ajanTaius oobeMa U xapakTepa yueOHOro mMaTepuania K mo3HaBa-
TEJBHBIM BO3MOKHOCTSIM JTAHHOW KaTErOpuu 00yJaromuXxcs, y4eT UX OCOOCHHOCTEH Pa3BUTHUS: UCTIOIBb30BaHUE aJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIPEIMET-
HBIX CBSI3€H, OCTENEHHOE YCI0KHEHNE N3y4aeMOoTo MaTepuaia.

[Tpu n3yueHnn XMMHUN HEOOXOIUMO OCYIIECTBISATH B3aMMOACHCTBIE HA MOJIMCEHCOPHOM OCHOBE.

Teopetnueckuii MaTepuan peKOMEHIyeTcsl U3y4yaTh B MPOoIlecce MPAaKTUYECKOM JesTeIbHOCTH. BO3MOKHO BbIIeTICHUE OT/ICIbHBIX YPOKOB Ha pEIICHHE 3314
B CBSI3H CO CIIOKHOCTBIO aHajm3a Tekcta ooyuatommmucs ¢ OB3. Opranndeckoe eIMHCTBO MPAKTHYECKOW U MBICITUTEIIFHOM AEATEIBHOCTH 00YJaOMINXCsl HA YPOKax
XUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U yMeHuid. Oco0oe BHUMaHUE NPU U3yYECHUN XUMHUH YA eIseTCs n3yde-
HUIO «CKBO3HBIX)» TIOHATHI U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Henn u 3aga4n u3y4eHusi y4eOHOro npeamera «XuMus»

Obwue yenu n3ydeHus: yueOHoro npeamera « XMMUs» npejacranieHsl B [IpumepHoii paboueil mporpamMmme 0CHOBHOTO 001ero oopasoBanus. OHU akTyanu-
3MPOBAHBI C YYETOM HOBBIX MPHOPHUTETOB B CHCTEME OCHOBHOTO OOIIET0 00pa3oBaHMsI, HAIPABICHHOCTH O0yUEHHs Ha Pa3BUTHE U CAMOPa3BUTHE JTMYHOCTH, (Pop-
MHUpOBaHHE €€ MHTEJJIEKTa U 00uiei KynbTypsl. OOyueHHue YMEHHMIO YUYUTBCS M MPOJOJKAaTh CBOE 00pa3oBaHHE CaMOCTOATENBHO B HACTOALIEE BpeMs SBISAETCA
OJTHOM M3 BaKHEHINX (DyHKIHN y4eOHBIX MPEIMETOB, B TOM YHUCIIE U «XHUMHUN.

s o6yqaromuxes ¢ OB3, Tak ke, Kak U 1751 HOpPMaTUBHO Pa3BUBAOLINXCS CBEPCTHUKOB, OCBAHBAIOIIMX OCHOBHYIO 00pa30BaTeNbHYIO IPOrpaMMy, JOMU-
HUPYIOILEEe 3HAUCHHE IPUOOPETAIOT TAKUE yeu, KaK:

* (hopMHUpOBaHNE UHTEIUIEKTYaIbHO PA3BUTOM JTMYHOCTH, TOTOBON K COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSITHIO PEIIEHHH, CHOCOOHOM aanTHPOBATHCS

K OBICTPO MEHSIOLUMCS YCIOBHSIM JKU3HH;

" HamnpaBJIEHHOCTh OOyYEHHs Ha CUCTEMAaTHYeCcKoe MPUOOIICHNE yJaluXcs K CaMOCTOSTEIbHON MO3HABATENbHON NeSATeIbHOCTH, HAYYHBIM M MPAKTUYECKUM

METO/aM [T03HaHUs, GOPMHUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

= oOecrnieyeHHe YCIOBUI, CIOCOOCTBYIOMIMUX MPUOOPETEHUIO 00YyUYaAIOIIMMUCS ONbITa Pa3HOOOPA3HOM JAEATENbHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI ), UMEIOLINX YHUBEPCATIbHOE 3HAYEHUE JJIs Pa3IMUHBIX BUJOB JIESATEIbHOCTH;

* (opmMupoBaHUE YMEHUI OOBSICHATH M OLICHNUBATh SIBJICHUS OKPYXKAIOIIEr0 MUPa HA OCHOBAaHUH 3HAHUHN U OMNbITA, HOTYUYEHHBIX NPH U3y4YE€HUH XUMHUU;

* (popmupoBaHue y 00ydaroUXcs 'yMaHUCTUYECKUX OTHOLIEHHUM, TOHUMaHUS [IEHHOCTH XMMHYECKUX 3HAHUM JIJ1s1 BBIpPAOOTKH 3KOJIOTUYECKH LieJecooOpas-

HOTO TIOBE/ICHUS B OBITY U TPYIOBOM JEATEIILHOCTH B IENISAX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOLIEH TPUPOAHOM Cpebl;

" pa3BUTHE MOTUBAIMU K 00y4EHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEI0BEUECKUX [IEHHOCTEH, TOTOBHOCTH

K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTH AajbHEeHIero o0y4eHusl.

Kypc HanpaBsiieH Ha pelieHne CleAyoluxX 3a0ay, 00eCIeYUBAONIUX PEATU3ALMIO0 JINYHOCTHO-OPUEHTUPOBAHHOIO U IEATEIbHOCTHOIO IIOJX0/10B K 00y4e-
HUIO XuMHUH oOyuatormuxcst ¢ OB3 Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus:



* (hopMupoBaHME NNEPBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEICTABICHUH O BEIECTBAX, UX MPEBPALICHUAX U PAKTHUECKOM PUMEHEHUH; OBJIa/IEHUE T10-
HATUIHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUH;

" (0CO3HaHuE 00bEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOH HAayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALLICHNH HEOPIraHUYECKUX
Y OPTaHUYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUI KMBOW U HEKUBOH NPUPOABL; YIIyOJI€HUE NPEACTABIEHUI O MaTepUaIbHOM €IUHCTBE MUPA;

" OBJIQJICHUE OCHOBAaMM XMMHUYECKOM I'PaMOTHOCTH: CLIOCOOHOCTBIO aHAJIU3UPOBATh U OOBEKTUBHO OLIEHUBATh )KM3HEHHbIE CUTYyalluH, CBSI3aHHbIE C XUMUEH,
HaBBIKaMH 0€3011acHOT0 OOpAIlEeHUs C BEIECTBAMH, UCTIOJIb3YEMbIMHU B IIOBCEIHEBHOW KU3HU; YMEHHEM aHAJTM3UPOBATh U IUIAHUPOBATH YKOJIOTUIECKH Oe3-
OIIACHOE MOBEJCHUE B LIESAX COXPAHEHHUS 3I0POBBS U OKPYXKAIOUIEH Cpenbl;

* (opmMHUpOBaHKE YMEHHI YCTaHABIMBATH CBSI3H MEX/1Y pPEalbHO HAOMIOIaEMBbIMU XUMHUYECKUMU SIBJICHUSIMH U MIPOLECCAMHU, IPOUCXOISAIINMU B MUKPOMHUPE,
OOBSCHATH IPUUMHBI MHOI000pPa3Hs BELLECTB, 3aBUCUMOCTb X CBOMCTB OT COCTAaBa U CTPOEHUS, @ TAKXKE 3aBUCMOCTb IPUMEHEHHUS BELLIECTB OT UX CBOMCTB;

" [IpHOOPETEHUE OMBITA UCIOIH30BAHUS PA3IMYHBIX METOJIOB N3yUCHHS BEIIECTB, HAOMIONEHHS 32 UX IPEBPALICHUSIMH MIPH MTPOBEIEHUH HECIOKHBIX XUMHUYE-
CKHUX 9KCIIEPUMEHTOB C MCII0JIb30BaHNEM J1aO0PaTOpHOro 000py10BaHUs U TPHUOOPOB;

* (popmupoBaHUE NPEACTABICHUIN O 3HAYEHUN XUMUUYECKOM HayKU U PELIEHUH COBPEMEHHBIX SKOJIOTHYECKUX MPOOIEM, B TOM YHUCIIE B IPEIOTBPALICHUH TEX-
HOT€HHBIX M 9KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpa M alaNTAUM Y4eOHOI0 MaTEePHAJIA 110 XUMHUH

OOyuenue yuyeOHOMY IpeaMeTy «XHuMHUsI» HEOOXOIUMO CTPOUTH HA CO3/aHUHM ONTUMAIIBHBIX YCIOBUM /ISl YCBOSHHS IPOTPAMMHOTO MaTepuana o0yJaro-
mumMucs ¢ OB3. bosbiioe BHUMaHUE T0JKHO OBITH yeIeHO 0TO00py yueOHOro MaTepualia B COOTBETCTBUU € MIPUHIUIIOM JOCTYIHOCTH IPU COXPAaHEHUH OOLIEro
6a30Boro ypoBHs. OH JOJDKEH 10 COAEPKaHUIO M 00beMy OBITh aJal THPOBAHHBIM I 00YUYaAIOIIMXCSl B COOTBETCTBHH C MX 0COOBIMH 00pa30BaTeIbHBIMU MOTPEO-
HocTsMU. CrietyeT o0JIerynuTh OBJa/IeHHEe MaTepraaoM 00y4YaroIUMUCS TOCPEACTBOM €ro JIeTabHOIO OOBSICHEHUS C CUCTEMAaTHUECKUM ITOBTOPOM, MHOTOKPATHON
TPEHUPOBKOI B IPUMEHEHUH 3HAHUM C UCIIOJIb30BaHUEM MPUEMOB AITOPUTMHU3ALUU U BU3YaAJIbHBIX ONOpP, 00y4eHUsl CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHne 7151 MOJHOLIEHHOTO YCBOEHHs Y4eOHOIo MaTepHrala MMEeT OIopa Ha MEXIPEeIMETHBIE CBSI3U BOIIPOCOB, U3Y4aeMbIX B IaHHOM Kypce, C
TaKMMH y4eOHBIMU npeaMeTaMu Kak «I eorpadusy, «Puzukay, «buonorus». Ilo3Bossis paccMaTpuBaTh OJIMH U TOT ke yU€OHBIH MaTepuall ¢ pa3HbIX TOYEK 3PEHHUS,
MEXITPEIMETHBIE CBSA3HM COCOOCTBYIOT €r0 JyUIlIeMy OCMBICICHHIO, 00JIee TPOUYHOMY 3aKPEIUICHUIO IOTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroToBKe K ypoKaMm y4uTenb JOJKEH MPEAYCMOTPETh POPMUPOBAaHUE Y O0yUaIOIIUXCsl YMEHUI aHaIU3upOBaTh, CPABHUBATH, 0000IIaTh U3ydaeMbli
MaTepHall, IIAHUPOBATh MPEICTOALIYI0 paboTy, OCYLIECTBIATH CAMOKOHTPOJIb. HE0OX0IMMO MOCTOSIHHO CIIEAUTD 3a MPAaBUIIBHOCTBIO PEUYEBOr0 O0(OPMIICHHS BbI-
CKa3bIBaHUI 00yUaIOIUXCS.

B cBsI31 ¢ 0COOEHHOCTSAMU MOBEACHUSAN ACATEIBHOCTH 00yUaromuxcst (pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) HEOOXOIUM CTPOKAUIIMIA KOHTPOJIb CO-
OJIr0/IeHUS TIPAaBUJI TEXHUKH O€30MMaCHOCTH MPH MPOBEIEHUH J1a00paTOPHBIX pabOT B XMMUUECKOM KaOMHETE.

I[IpumepHbie BUABI AesiTeibHOCTH oOyuyarmmxcs ¢ OB3, o0ycioBieHHble 0co0bIMH 00pa30BaTeJbHBIMH NOTPEeOHOCTAMHM U oOecleynBaloIne
OCMBICJICHHOE OCBOCHHE COJIeP:KAaHMU 00pa30BaHusI N0 peAMeTy «XUMHUA»

Coneprkanrie BUAOB eaTeIbHOCTH oOydaronuxcs ¢ OB3 Ha ypokax XUMHH ONpeAesieTcsl iX 0coObIMU 00pa3oBaTeNbHBIMU TOTpeOHOCTIMU. [ToMuMoO mIun-
poko ucnonb3yembix B OOIT OO0 o0mux a1 Bcex 00y4yaromuxcst BUJIOB JI€ATETBHOCTH CIIEAYET YCHIUTh BU/IbI 1E€ATEIbHOCTH, ClIeU(HYHbIE I TaHHON KaTe-
ropuM o0y4aroumxcs, uig 00ecreyeHs] OCMBICIIEHHOTO OCBOEHUS COJIep KaHUs 00pa30BaHus MO MPEAMETY: YCUIIEHUE IPEIMETHO-TIPAKTUIECKON e TEIIbHOCTH C
aKTUBH3ALIMENW CEHCOPHBIX CUCTEM; UEPEJOBAHUE BUJIOB IEATEIBHOCTH, 3a/ICHCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepHasa ¢ OIIOpOH Ha ajro-
PHUTM; «IOLIArOBOCTHY» B U3yYEHUHM MaTepHalia; UCIOIb30BaHUE JOMOJIHUTENbHON BU3yalbHOM ONOpPHI (TIaHblL, 0OPAa3Iibl, CXEMBI, 11a0JIOHBI, ONTOPHbIE TAOJIULIbI).
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Jlnst pa3sBuTHs y 00yJalONIMXCsl YMEHHS JeNaTh BBIBOABI, (POPMHUPOBAHMS I'PAMOTHOTO PEYEBOTO BHICKA3BIBAHMS HEOOXOANMO HCIIOIB30BATH OMOPHBIE CIIOBA U
kiuie. Oco0oe BHUMaHHE CIEAYeT YACTUTh OOYUYeHHIO CTPYKTYPHUPOBAHHMIO MaTepualia: COCTaBIIEHUE PUCYHOUYHBIX U BEpOATbHBIX CXEM, COCTaBJICHHE TaOJIHIL,
COCTaBJICHUE KJIacCU(PHUKAUU ¢ 0003HAUCHHBIMU OCHOBAHUSAMH IS KJIaCCH(UKAIIMY M HAITOJHEHUE UX IPUMEpaMu | Jp.

[IpumepHas TemaTnueckas U TeEpMUHOJIOrHUYecKas jgekcuka coorBercTByer OOIT OOO0.

Jns oOyqarommxcs ¢ OB3 cymiecTBeHHBIME SBIISIOTCSI IPHEMBI pabOTHI C JISKCHYECKUM MaTepHaloM 1o npeamery. [IpoBonutces cnennansHas padoTta 1o
BBEJICHUIO B aKTHBHBIH CIIOBapb 00yYarOIMXCsS COOTBETCTBYIONIECH TepMUHONIOTHH. M3yyaemble TEpMUHBI BBOJISATCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3Y-
anbHas NOJICPKKA, AITOPUTMBI PabOTHI C OIPEeTICHUEM, OITOPHBIE CXEMBI JUIS aKTYyaTU3alluid TEPMUHOIOTHH.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IIaHe

B cootBercTBUE ¢ DenepanbHBIM FOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO 00Iero 00pa3oBaHus y4eOHBINH IpeaMeT « XUMH BXOAUT
B IIPEAMETHYIO 001acTh «ECTecTBEeHHOHAYUYHbIE IPEIMETHI» U SIBJIAETCS 00s13aTEIbHBIM JUIsl U3Y4YEHUS.

Y4eOHbIM IIIaHOM Ha e€ 3y4eHue oTBeIeHOo 136 yueOHbBIX 4acoB — 1O 2 4 B HE/IENIO B § M 9 KJlaccax COOTBETCTBEHHO.

Copneprxanue yueOHOro mpeaMera «XuMus», peicTaBleHHoe B paboueit nporpamme, cootBeTctByeT PI'OC OO0, pazpaboTaHo ¢ y4eTOM OCHOBHON 00pa-
30BaTEIHLHON MPOTPaMMbI OCHOBHOTO OOIIET0 00pa30BaHUs 110 YIeOHOMY MPEAMETY «XUMHUS», COOTBETCTBYET aJallTHPOBAHHOW OCHOBHOM 00pa30BaTeIbHOM Mpo-
rpamMMe OCHOBHOI'O OOIIIEro 00pa3oBaHMs.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHSATHUSA

[peamer xumuu. Pors xumuu 6 sxcusznu yenosexa®. Tena u Bemectsa. GU3HUECKHE CBOICTBA BEIECTB. ATPeraTHOE COCTOSTHUE BELIECTB. Xumus 6 cucmeme
nayxk. Uuctsie BemecTBa u cMecu. CriocoObl pazaenenus cmeceit. [IpaBuia 6e3omacHoro odparieHus ¢ BEeeCTBaMHU U JIabopaTopHbIM 00opyaoBanueM. [lonamue o
Memooax NOHAHUS 8 XUMUU.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKHUX 3JIeMeHTOB. OTHOCHTENbHAs aTOMHas Macca. [IpocThie U cl0XKHbIE BEIIEeCTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKoH nocmosncmea cocmasa eeujecms. OTHOCUTENbHAS MOJICKYJISIpHAs Macca.
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHHH.

dusnyecKue U XMMUYECKHE IBIICHU. XUMUYecKas peakius. [[pu3Haku XUMUYECKUX peakIuil. Y paBHEHN I XUMUUECKUX PeaKInii. 3aKOH COXPaHEHUS MacChl
BeniecTB. Knaccugukanys XuMHYeCKUX peakiuii (COequHEHus, pa3ioKeHus, 3aMelIeHns, 00MeHa).

XUMHUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCY/I0M, C MpaBUIaMHi paObOThI B JTA0OpAaTOPUHU U MTPHUEMAMU OOpaIieHus ¢ JJabopaTOPHBIM 000pYI0-
BaHUEM; U3yUeHHE U OMHcaHue GU3NIECKUX CBOMCTB 00pa3IlOB HEOPTaHMYECKUX BEIIECTB; HaOMoIeHNe (Gu3ndecKux (TUIaBJICHHUE BOCKA, TasiHUE JIbJa, pACTUPAHUE
caxapa B CTYIKe, KATIEHHWEe W KOHJICHCAIIHs BOJIbI) M XUMHUYECKUX (TOPEHHE CBEUYH, IPOKATMBAHNE METHOW MPOBOJIOKH, B3aUMOCHCTBHUE MeJla C KUCIIOTOW) SIBJICHUH,
HAOIOZICHNE W OMKMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEakIuil (pa3iokKeHne caxapa, B3auMOACHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pazioxKeHHe

! BHGCL " fajaee KypCuBoOM 0003HaYEHBI TEMbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTECIIbHOM ITJIaHEC. He)laror CaMOCTOATEIIbHO ONIPEACTIACT 00BeEM n3y4aeMoro mMmarepuala.



ruapokcuaa meau (1) mpu HarpeBanuu, B3anMoielicTBUE Jkelie3a ¢ pactBopoM cou Meau (11));u3ydenue crmocoO6oB pa3enenus cMmecei (C TOMOIbI0 MarHuTa, (GUiTh-
TPOBAHUC, BbIIIAPUBAHUC, JTUCTUIIIAUA, XPOMATOT pa(l)I/IH), MMPOBCACHUC OUNCTKHA HOBapeHHOfI COJIH, Ha6J'IIO[[eHI/I€ " OIIMUCAaHUC PE3YJIbTATOB IIPOBCACHHA OIbITa, UJIJIIO-
CTPHPYIOIIETO 3aKOH COXPAHEHUSI MACChl; CO3IaHUE MOJICIICH MOJIEKYIT (IIAPOCTEPIKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT u mpoctoe BeniecTBo. HaxoxaeHne Kuciopo/ia B Ipupoje, Gu3ndecKue i XMMUIECKUe CBOM-
cTBa. Peakiuy ropeHns MpoCTHIX U CIOKHBIX BemecTB. CrocoObl MoydeHus KUCIopoaa B 1abopaTopuu u npomwviunennocmu. Ilpumenenue kucnopoza. [Tonsrue
00 okcugax. KpyroBopot kucnopoja B npupoje. O30H — aniompontas MoOu@dukayus KUciopood.

Tennosoti 3¢pghexm xumuyeckoil peakyuu, mepmoxumudeckue ypasHeHus, 3K30- U SHAOTEPMUUECKUE peaKUuu. Toniuso: y2ons u meman. 3azpsasHerue 803-
0yxa, ycuieHue napHuKoso2o 3¢ gexma, paspyuierue 030H08020 ClOAL.

Bomopon — aieMeHT U mpocToe BemecTBo. HaxoxaeHune Bogopoia B mpupoe, Gu3ndeckue 1 XMMUIeCKIe CBONCTBA (Ha IpUMepe B3aUMOICHCTBUS C HEME-
TaJJIAMH U OKCHUJIAMH METAJUIOB), IPUMEHEHUE, CnocoObl nonyyerus. [IoHATHE 0 KUCIIOTaX U COJISIX.

KommyectBo BemectBa. Moins. Moisipaas Macca. 3akoH ABorajapo. MosipHblii 006EM Ta30B. PacueTsl o xumudeckoit gpopmyre. Pacdersr MaccoBoit o
XMMHYECKOT0 AJIEMEHTA B COCMHEHNH, KOJIMUECTBA BEIIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00beMa ra3oB. PacyéThl 10 XMMUYECKHM YPaBHEHUSIM.

Qusuueckue ceolicmsa 600vl. Bona. Ee cocras, cTpoeHne u MONeKyibl. Booa kax pacmeopumens. PacTBopbl. [lonamue 0 HACbIWeHHbIX U HeHACHIWEHHbIX
pacmeopax. [lonamue pacmseopumocmu éeujecma 6 sooe. Pacder MaccoBOM J0JIM BEIECTBA B pacTBOpe (IPOIICHTHAs KOHIIEHTpalus). MaccoBas J10Jis BEIIeCcTBa B
pacTBope. Xumuueckue ceoticmea 800bl (PA3N0NHCEHUE, PeAKYUU C HAMPUeM, OKCUOOM Kanbyus, okcuoom cepwvi (IV) peaxkyuu ¢ memaniamu, KUCIOMHLIMU U OCHOG-
HolMu okcudamu). [lonamue 06 ochosanusx. Pons pacmeopos 6 npupooe u 6 scusnu yenoseka. Kpyzoeopom 600vl 6 npupode. 3arpsizHeHue NpupoaHbIX Boa. OxpaHa
Y OYUCTKA IPUPOTHBIX BO/I.

Baxkneiimue kinaccsl Heopranndeckux coenunenuil. Knaccudukanus Heopranndeckux coenuHeHuil. OKCUIbI: cocTaB, Kiaaccupukanus (KUCIOTHBIE, OCHOB-
HBIE, amgomephble, Heconeoopasyowue - Ha npumepe oxkcuda yenepooa (1) u oxcuoa azoma (11)), nomenxknamypa. Ilonyyenue u XUMHUYECKUE CBOWCTBA OKCUIOB
(B3auMojielicTBUE C BOJIOM, KUCIoTaMu, menodamu). OcHoBanus. Knaccudukarust ocHOBaHMIL: METOYN U HEPACTBOPUMBIE OCHOBaHM. HoMEHKIaTypa OCHOBaHUH.
dusnuecKkue U XMMUIECKHE CBOWCTBA OCHOBAHHH (B3aUMOJICHCTBHE C OKCHIaMU HEMETAJUIOB, KUCIIOTaMH, CONISIMU). [lo1yuenue ocHOBaHuUi.

Kucnotsr: cocras, kinaccudukaius, HOMEHKIATypa, pU3ndeckre 1 XUMUIECKHe CBOMCTBA (B3aMMOJICICTBIE ¢ METa/lIaMU, OCHOBHBIMU OKCHIaMH, OCHOBA-
HUSIMH, COJISIMU, Ha TIPUMEPE COJISTHON M CEPHOM KUCIIOT), cnocoowt nonyyenus. Psan aktuBnoctu metaiioB H. H. bekerosa. Comnu (cpegHue): HOMEHKIATypa CoJieH,
Cnocobbl noyyerusl, B3AUMOJICHCTBUE COJIEH ¢ MeTalllaMu, KUCIOTaMHU, IIEI0YaMU U COJISIMU, IPUMEHEHHE.

[Tonstne 06 aMm(poTEepHBIX THAPOKCHAAX (HA MPUMEPE UHKA U ATFOMUHUL). XUMUYECKUe CBOUCMBA (83auUMO0elicmeue ¢ KUCTOMAMU U Wel0uamil, pasiodice-
HUe Npu Hazpesanul) u NoyYeHue.

I'eHeTnueckas CBA3b MEKIY KJIaCCaMH HEOPTaHMYECKHUX COeTUHEHUH. [ eHeTHUeCKue PSIbI.

XYUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OTpeJIeNieHre COJIep>KaHusl KHCIOpO/a B BO3/yXe; MOJYYCHHE U W3YYCHHE CBOMCTB KHUCIOPOJIa; HAOIIOCHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM W YCIOBHSI BOSHHKHOBECHHS W TIPEKpAICHHs TOpeHUs (IToXkapa); O3HAKOMIICHHE ¢ 00pa3liaMy OKCHJIOB M OIMCAaHUE HX
CBOWCTB; MMOJIy4€HHE U U3yYeHUE CBOMCTB BOIOpoAa (TopeHue); HabIroJeHre 00pa3iioB BEMIECTB KOJTHMUECTBOM | MOJIb; UCCIIeIOBaHHE OCOOCHHOCTEN pacTBOPEHUS
BEIIECTB C PA3JINYHON PACTBOPUMOCTHIO; IPUTOTOBJIICHHE PACTBOPOB C ONPEAETIEHHON MAaCCOBOM J0JIei paCTBOPEHHOTO BENIECTBA; B3aUMOJICHCTBHE BOJIBI C METAJI-
JamMu (HaTpUeM M KaJbliieM) (BO3MOXKHO HCIIOIH30BAHKE BHICOMATEPUAIIOB); OMPEACIICHUE PACTBOPOB KUCIIOT U MIENI0Yel ¢ TOMOIIBI0 HHAUKATOPOB; UCCIIEI0BA-
HHUE 00pa3I0B HEOPTAHWMYCSCKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOJFOICHNE H3MEHEHHS OKPACKH HHIMKATOPOB B PACTBOPAX KHUCIIOT U MIEI0YCH; N3YICHHE B3aMO-
nevictBus okcuaa meau(ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCTIOT C METaJUIAMU, PEaKIUi HEeUTpalln3alluy; MOTyYeHHe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE
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OJIHOTO MEeTaJula APYTUM U3 PacTBOpa COJIM; PEIIeHHEe HKCIIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxkHeilne Kiiacchl HEOPraHUYECKUX COSAMHEHUI.

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucrema

xumuyecknx djiemeHToB /. U. Menpaeneea. CtpoeHue aToM0oB. XUMHYeCKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

[TepBble MONBITKY KIacCUPUKAIIMN XUMUYECKUX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX 3JIEMEHTOB (ILEIOYHbBIE U LIEJIOUHO3EMEIbHbIE METAILIbI, Tallo-
T'CHBI, HHEPTHBIC Ta3bl). DieMenmobl, KOomopbwle 00pasyrom amgomepHvle OKCUObl U 2UOPOKCUODL.

[Tepunonnueckwuii 3akoH. [lepuognueckas cucrema xumuieckux anemenToB J[. . Menaeneea. Koporkonepuoanas u orunnonepuooras dopmsl Ileprnoan-
YECKOM cUCTeMbI XMMHUeCKuX 35ieMeHTOB . . MenneneeBa. [lepuoast u rpynmsl. @U3HYECKUI CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIIBI dJIe-
MEHTA.

Crtpoenue atomoB. COCTaB aTOMHBIX sifiep. M30monsi. DnekTpoHbl. CTpOCHHE JICKTPOHHBIX 000JI0UEK aTOMOB MEepBbIX 20 XUMHUUYECKUX 31eMeHTOB [lepro-
nuyeckoit cucrtemsl 1. 1. MenneneeBa. XapakTepuCTHKa XMMHUYECKOT0 AJIEMEHTA 110 ero noyioxkenuto B [lepuoanueckoit cucreme 1. Y. Menneneena.

3axonomepHOCmU U3MEHEHUST CEOUICNE INEMEHMO8 MATLIX NEPUOOO8 U 2TIABHLIX NOOSPYNH, 8 3A8UCUMOCTIU O AMOMHO20 (NOPAOK08020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX INeMEHMO8 0 pazeumus Hayku u npakmuxu. /]. M. Menoenees — yuénuwiii u 2pancoanu.

Xumnueckas cBsa3b. KoBanenTHas (MoJIIpHas U HETIOJSIPHAS) CBSI3b. DIeKMpoompuyamenibHOCmb amoMo8 XUMUYecKux snemenmos. IoHHas CBS3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporieccsl okucieHus U BoccTaHOBIeHU. OKUCTUTENN 1 BOCCTAHOBHUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: U3YUCHHE 00Pa31I0B BEIIECTB METANIOB M HEMETAINIOB; B3aUMOACHCTBHE THIPOKCH/IA IIMHKA C pACTBOPAMHU KHUCIIOT U IIEJIOYEH;
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKINil (TOpeHHe, PeaKkIui pa3ioKEeHUs, COSAMHEHUS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexnpeaMETHBIX CBSA3€H MTPU U3yYEeHUH XUMUH B 8 KJIacCe OCYILECTBIIETCS Yepe3 UCII0JIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX TOHITHH,
TaK ¥ TIOHITHH, SIBIISTFOLMXCSI CHCTEMHBIMH JUISL OTIEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO111e ecTeCTBEHHO-HAYUHbIE TOHATHUS: HAy4HbIH (DakT, runoresa, Teopus, 3aKOH, aHaJIU3, CHHTE3, Kilaccu(UKalus, NepuoAUYHOCTb, HAOII0ACHUE, IKCIIe-
PUMEHT, MOJICTTMPOBAHUE, U3MEPEHNE, MOJICNb, SIBJICHHUE.

®dusmka: MaTepusi, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, pAAMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUUECKHUI 3apsi]l, BELIECTBO, TEI0, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (pu3nuecKkue BeIMIUHbI, €IUHHUIIBI U3MEPEHHUs, KOCMOC, TUTAaHETHI, 3BE3/161, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE IOPO/IbI, [TOJIE3HBIE HCKOMAEMBbIE, TOININBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeCKas peaKkuus

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH. Hepﬂoxmqecxaﬂ CUCTEMA XUMHWYCCKUX JJICMCHTOB I[ H. Menpeneera. CTpOeHI/IC dTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHUH CBOMCTB XHU-
MHYCCKUX DJIEMCHTOB IICPBBIX TpéX MEPUOAO0B, KAJIHs, KaJIbIIUA U UX COCIMHECHUI B COOTBETCTBHH C MOJIOKECHUEM SJICMEHTOB B HepI/IOJII/IIIeCKOI\/’I CHUCTEMEC U CTPOCHUEM
HUX aTOMOB.

CTpoeHI/Ie BE€IICCTBA: BUJBI XUMHYECKOM CBSI3HU. THIIBI KPpUCTATININICCKUX peIHéTOK, 3A6UCUMOCIb CEOUICME eewecmea om muna KpuCl’l’lClJZ]lu'i@CKOﬁ pemémku
U 8UOA XUMUUECKOU CES3U.



Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB (MEXyHApOAHAs U TPUBUANIbHAS ). XMMHUECKUE CBOMCTBA BELIECTB, OTHOCALIMXCS K pa3iIny-
HBIM KJIacCaM HEOPraHUYECKUX COEMHEHUMN, TEHETUYECKAsl CBSI3b HEOPIaHUUECKUX BEILIECTB.

Knaccudukanus XuMUUecKuX peakiuil o pa3IMyHbIM IIpU3HaKaM (10 YMCIy U COCTAaBY yYacCTBYIOIIMX B PEAKLHUU BEUIECTB, [10 TEIJIOBOMY 3 dex Ty, 1o
U3MEHEHUIO CTENEHEN OKUCIEHMS] XMMUUECKHUX 3JIEMEHTOB, 10 0Opamumocmu, no y4acmuio Kamaiusamopa). IK30- U S3HIAOTEPMUUYECKUE peakumu. Tepmoxumu-
yecKue ypasHeHusl.

Ionsmue o ckopocmu xumuueckoti peakyuu. Ilonamue 06 o6pamumelx u HeOOPAMUMBIX XUMUYECKUX peakyusx. Tlonamue o 20MO2eHHbIX U 2emepo2eHHbIX
peakyusax. Ilonamue o xumuueckom pasrnogecuu. Cmewjenue Xumuuecko2o pasnogecus. Pakmopul, e1ua0wue Ha CKOPOCMb XUMUYECKOU Peakyuu U noJI0JiCeHUe
XUMUYECKO20 PABHOBECUSI.

OKHUCIINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKLIMHU, 3JEKTPOHHBIA OajaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHOW peakuuu. CocCTaBleHHE YpaBHEHMH OKHCIIH-
TEJIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUH C NCIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopus MEKTPOIUTUYECKON AUCCOLUALMH. DIEKTPOIUTHYECKAs TUCCOUALNS. DIEKTPOIUTHI U HEANEKTPOoIuThl. Katnonsl, annonsl. Mexanusm ouccoyu-
ayuu geujecma ¢ pasiudHbIMy uoamu xumuyeckou cesasu. Ilonamue o cmenenu ouccoyuayuu. CUNbHBIE U clTa0ble AIEKTPOJIHTHI.

Peakuuu nonHoro oomMeHa. Y ciioBus IpoTeKaHUs peakuii HOHHOro oOMeHa /10 KoHLa. [ToHble U coKpaléHHbIe HOHHBIE YPAaBHEHHs peakluil. XMMUYecKue
CBOMCTBA KHUCJIOT, OCHOBaHUMN U COJIEH B CBETE MpEACTaBIeHUN 00 3yieKTposnTudeckor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KaTUOHBI U
aHMOHBI: XJIOPUJ-, OPOMUJ-, HOAU-, CyIb(aT-, KapOOHAT-, CUIIMKAT-, pocaT- AaHUOHBL; THAPOKCHU-UOHbBI; KATUOHBI AaMMOHUS, MarHus, KaJblHsl, aTFOMUHUS, JKe-
ne3a (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOpax.

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISIMU KPUCTANIMUECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJJIOB U HEMeTalsIoB (rpadura u
ayMa3a), CII0KHBIX BEHIECTB (XJI0pHIa HATPH); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOIH PEaKIUu OT BO3ACHCTBHS PAa3IHYHBIX (PaKTOPOB; HCCIICTOBAHNE
3JIEKTPOIIPOBOHOCTH PACTBOPOB BELIECTB, IIPOLIEcca TUCCOLMAIIMN KUCIIOT, IeIouel U coseil (BO3MOXKHO UCIOJIb30BaHNE BUICOMATEPUAIOB); IIPOBE/ICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS peakinii HOHHOTo oOMeHa (00pa3oBaHUE OCaKa, BBIJICICHHE ra3a, 00pa30BaHKUE BOJIbI); OMBITOB, MIUTFOCTPUPYIONIUX MPHU-
Mepbl OKUCIIUTENIEHO-BOCCTAHOBUTENBHBIX PeakIMid (TOpeHne, peakliuu pas3siosKeHHs!, COeAMHEHM ); pacllO3HaBaHNUE HEOPraHMYECKUX BEIECTB C MOMOIIBIO Kaye-
CTBEHHBIX pEaKlIMii Ha MOHBI;, pEIIEHNE IKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtaJuibl U UX COeIUHEHUS

OO61mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeHU okuciaeHus. CTpoeHne U pu3ndeckue CBOCTBa MPOCTHIX Be-
IIECTB — raJlOreHoB. XMMHUYECKUE CBOMCTBA Ha MpUMeEpe XJIopa (B3auMOJIeHCTBUE ¢ MeTallIaMH, HEMETalJIaMUi — BOJOPOIOM U KUCIIOPOJIOM, werouami). XiI0poBo-
nopoJi. CosnsiHasi KUCIOTa, XUMUYECKHE CBOICTBA, no/iyuenue, IpUMEHEHue. /leticmaue X10pa u Xa10po8ooopooa Ha op2anusm yerosexa. BaxxHenme XJI0puIbl U UX
HaXO0XXJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB KUCIIOPOa M Cephbl. XapaKTEPHBIC CTENEHU OKUCIICHHUS.

CrpoeHue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOJU(PHUKAIIMK KUCIOPOia U cepbl. XUMUYECKHE CBOMNCTBA CEPbI
(B3auMoielicTBUE C HeMemariamyu — BOJOPOJIOM U KHUCIOPOJIOM, METAJNIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoll kuciomamu). CepoBOAOPOJ: CTPOCHUE,
¢du3nyeckre U XMMUYECKHE CBOMCTBA (KMCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHJIBI Cephbl KaK MPeICTaBUTENN KUCIOTHBIX OKcHI0B. CepHasl KHCIIOoTa!
¢bu3znyueckre U XUMHYECKUe cBoicTBa (00uue u cnenuduueckue). Conu cepHOI KUCIOThI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. CepHucras Kucinora. Xumuue-
cKUe peakyuu, 1excaujue 8 OCHO8e NPOMbIULIEHHO20 cnocoba nonyuenus ceprol kucromul. HaxoxaeHue cepsl U e€ coeuHenuil B npupoze. [IpuMenenue cepsl u
€€ COeTMHEHMI B OBITY M B IPOMBIIIJIEHHOCTU. XuMuueckoe 3azpsazueHue okpyxicaioujeli cpedbl coeOUHeHUAMU cepbl (KUCTOMHbLE 00X4COU, 3a2pA3HeHUe 8030YXa U
8000EM08), CNOCOObL €20 NPedOoMEPaAUeHUsL.



OO6mias xapakTepucTuka 3J1eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOSHHUS aTOMOB a30Ta U ¢ocdopa, XapaKTepHbIC CTETICHH OKUCIICHHUS.

A3o0T, pacpocTpaHeHue B Ipupojie, Gu3ndeckne 1 XMMHUIEeCKHe CBOMCTBA (B3aUMOICHCTBHE ¢ METAJUTAMH ¥ HEMETAJIaMH - KHCIIOPOJIOM U BOJIOPOJIOM).
Kpyrosopot a3ora B npupoje. AMMHAK: (HPU3HYECKHE U XUMHYECKHE CBOWCTBA (OKHCICHHUE, OCHOBHBIC CBOWCTBA BOJHOTO PAcTBOPA), NOLyUeHUe U IPUMEHEHHE.
Conu aMMOHUS: COCTaB, (PU3UUECKHIEC M XUMUYIECKUE CBOMCTBA (pa3ioKeHUe, B3aUMOJICHCTBUE CO IIeI0YaMHu ), MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI aM-
MOHUs. A30THas KHCJIOTa, € Gpu3nuecKkue u XuMUYECKUe cBoiicTBa (00mmue u cnenuduyeckue), noryuenue. Hurpatel (paszinoxxenue). A30TUCTas KACIOTa. Mcros-
30BaHHE HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHUi. Xumuueckoe 3azpaznenue okpyscaioujeli cpedbl COeOUHEHUAMU a30ma (KUCTOmMHbIe
0021c0U, 3a2ps3HeHUe 8030VXA, NOUBbL U B0OOEMOS).

Docdop, arromponusie moouguxayuu ¢ocgopa, punUEcKue 1 XUMHUUECKUE CBOUCTBA (B3aMMO/ICHCTBHE C METAJUIAMHU, HEMETAIIIAMU, KOHYEHMPUPOBAH-
Hoimu azomuoul u ceprotl kuciomamu). Oxeun pochopa (V), oprodhochopHas kuciaora: GU3NIECKHUE K XUMUISCKHAE CBOMCTBA, noyuenue. [lonamue o MunepaibHulx
yoobpenusax: numpamsol u gocamoi. Ilonamue o komniekcHvlx yooopenusax. O0mas xapakrepucTuka 3aemMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOCHUSI aTOMOB
yriaepoja u KpeMHUs. BaJleHTHOCTh U XapaKTepHbIC CTEIICHH OKUCIICHHS aTOMOB YIIIepo/ia U KpeMHusl. PactipocTpanenue yrieposia B IpUPOJE, XapaKTepHbIE CTe-
MIEHU OKHCIICHUSI.

Yraepon, aiuorpornHbie Moaudukanuu (rpadur, aamas), pu3nuecKue 1 XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJTIAMH, HEMETaJI-
JIaAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U cepHOU Kucromamu). AncopOrus. KpyroBopot yriepoaa B npupoje. OKCHIbI yriaepoaa, ux GU3NnIecKue 1 XUMUIECKHe
CBOWCTBA, MOTYYCHHE U MPUMEHEHUE, ACMCTBUE Ha OPraHU3M YelloBeKa. JKoio2uueckue npooiemsl, cesa3anHvle ¢ okcuoom yenepooa(lV), eunomesa 2nobanvHo2o
NnOMenieHus. KIuMama, napHuxkoswlil 3¢pghexm. YTompHasi KUCIOTA U €€ CONH, UX (GU3NIECKUE U XUMHUECKUE CBOWCTBA, noayyeHue u npumenenue. Kauectsennas
peakius Ha KapOoHaT-HOHBI. Vcnoap30BaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH U CEIILCKOM XO3SIHCTBE.

O6mme nmpeacraBneHnss 00 0COOEHHOCTSIX COCTaBa W CTPOCHUSI OPraHMYECKUX COSAMHEHHH yriepoja (Ha mpuMepe METaHa, dTHIIEHA, STAHOJA, YKCYCHOU
KHUCIOTBL. MXx cocmas u xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux eewgecms. [1oHsITHE 0 OMOJIOTUYECKU BaXKHBIX BEIIECTBAX : )KHUPaX, OCIIKaX, YriIeBoAax
— W MX POJIM B J)KM3HU YeloBeKa. MamepuanbHoe eOUHCmME0 OpeaHuyecKux U HeOpeaHuyecKux coeOuHeHull.

Kpemuuii, ero gpusudeckre u XuMHU4eCKe CBOMCTBA (Ha IPUMeEpPe B3aMMOJICHCTBHS C MEeTallaMU U HEMETAIIaMH ), no1yuerue u npuMmenenue. Coeounenus
Kpemnuusi 8 npupooe. Obwue npeocmasienus 06 oxcude kpemuusa(lV) u kpemuuesoti kucniome. Cunukamol, uzuneckue u Xumuyeckue c8oUcmaa, noyueHue u npu-
MeHeHue 8 Obimy, NPOMbIUIEHHOCMU (8 MEOUYUHCKOU, SJIeKMPOHHOU, CMPOUmMenbHOU u Op.). Bajicnetiwue cmpoumenvhvle mamepuanvl: Kepamuxa, cmekio, ye-
MeHnm, 6emoH, dHcene300emoH. Ilpobremvl 6e30nACHO20 UCNONL30BAHUL CIPOUMETLHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUN HKCIIEPUMEHT: U3ydYeHHE 00pa3lloB HEOPTraHNYECKUX BEIECTB, CBOMCTB COMSHOM KUCIOTHI; MPOBEACHUE KaU€CTBEHHBIX PEaKIUi Ha XJIOpUI-
MOHBI U HAOTIOICHHUE TIPU3HAKOB WX MPOTEKAHHUS; OIBITHI, OTpaKaronue GU3NIeCKIe U XUMHICCKHE CBOMCTBA TAJIOTEHOB U UX COCITMHEHUH (BO3MOKHO HCITOJb-
30BaHHE BHJIEOMATEPUATIOB); O3HAKOMIICHHE ¢ 00pa3IiaMu XJIOpUI0B (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu cephl U €€ COeTUHEHUSIMH (BO3MOXKHO HCIOIb-
30BaHUE BUICOMATEPHAIIOB); HAOIOACHHE TIpoIlecca OOYTIIMBAHMS caXxapa 1Mo JSHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3YICHHE XUMHUECKUX CBOHCTB
pa30aBIeHHON CEpHOI KUCIOTHI, IPOBEICHNE KaUeCTBEHHON peakiui Ha Cynb(aT-uoH U HaOMIoAeHHe MPU3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE C PU3NYECKUMU
cBOMCTBaMH a30Ta, pocdopa u ux coeAMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPHAIIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX yIOOpEHHIT; TTOTyUYeHUE aM-
MHUaKa 1 U3y4EeHHE €0 CBOMCTB; MPOBEEHNE KaUeCTBEHHBIX peaklnii Ha HOH aMMOHUS U (pochar-uoH U u3yuyeHue MPU3HAKOB UX MPOTEKaHUS, B3aUMOIEHCTBIE
KOHIICHTPHPOBAHHOM a30THOM KHCIIOTHI C MEJIbIO (BO3MOXHO HCITOJIb30BAHKE BHICOMATEPHUAIIOB); U3yUEeHUE MOJIEICH KPUCTALUTHISCKUX PEIIETOK anMmasa, rpa-
¢uTa; 0O3HAKOMIIEHHE C TIPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a; MOTyYeHHE YTIEKUCIOro ra3a u
W3YYCHHE €T0 CBOWCTB; IPOBEICHUE KAaUeCTBEHHBIX PEAKITNil Ha KapOOHAT- U CHITUKAT-HOHBI M U3y4YeHHUE MMPU3HAKOB UX MPOTEKAHUS;, 03HAKOMJICHHE C TTPOTyKITUEH
CIJIMKATHOW MTPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHele HeMeTauibl ¥ UX COSTUHEHUS.



Metannbl M X cOeIMHEHUS

OO0miast XxapakTepucTUKa XUMHUYECKHX JJEMEHTOB — METAJUIOB HAa OCHOBAaHWHM WX TOJOXKeHHs B [lepuonnyeckoil cucreMe XUMHUYECKHUX JJIEMEHTOB
J1. 1. MenneneeBa u crpoeHust aromoB. CTpoeHne MeTaylioB. MeTajuinueckasi CBsA3b U METaJIMUecKasi KpUCTAINYECKas periéTka. JJIeKTPOXUMUYECK Uil psJl
HaIpsDKEHUH MeTauioB. Ou3nUeckue U XMMUYECKUE CBOMCTBA METAIUIOB (B3aMMOJEHCTBUE ¢ KUCIOPOJOM, BOJOU, KUCIOTaMu). Obwue cnocodwl noayueHus
memannos. [lonamue o Kopposuu mMemannos, 0CHO8Hble CnocoObl 3awumyl ux om kopposzuu. Cniasel (cmans, 4yeyH, OOPANIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8
ObLIMY U NPOMBIULTIEHHOCTU.

[enounsle MeTawIbl: ojoxkeHue B [lepuonnyeckoi cucteme xumudeckux annemeHntoB [[. . MenneneeBa; crpoenue atoMoB. Haxoxxzaenue B mpupoze.
dusnyuecKkre 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiiust ). OKCUIbI M TUAPOKCHUIBI HATPUSA U Kanus. [[puMeHeHue MIeI0YHBIX METAJIJIOB U UX COSAMHEHUH.

[[{erouHO3€eMENbHBIE METAJIIIBI MATHUM M KaJbLU: 0J0KeHHe B [lepuonnueckoii cucreme XxumMuueckux 3ieMeHToB . . MeneneeBa; ctpoeHue ux aTo-
MOB; HaXOX/JIeHuE B rpupojie. Dusndeckrue 1 XUMUYECKHUE CBOMCTBA MarHus U Kaiblis. Baxkuelinue coequuenus Kanbluus (OKCUI, THAPOKCU]T, COH). Kécmrocmb
800bl U CNOCOOBL €€ YCMPaHeHUs.

Amomunuit: nonoxxenue B [lepuognueckoil cucreme xumuueckux nemeHToB [. . MenpeneeBa; ctpoeHne aToma; HaX0xkJACHHUE B pupoie. Puznueckue u
XUMHYECKHE CBOMCTBA alIFOMUHUS. AMPOTEPHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATFOMUHUS.

Keneszo: monoxenue B [lepuonnyeckoii cucreme xumuueckux snemeHToB JI. M. MenzaeneeBa; cTpoeHHe aTroma; HaxoxJaeHue B mpupone. Ousudeckue u
XUMHUYECKHUE CBOMCTBA Keje3a (B3auMOICUCTBUE C METAJTIaMH, KUCIIOTaMu U coisiMu ). Okcuabl, Tupokcu sl u conn xkenesa(ll) u xenesa(lll): cocras, cBoiicTBa 1
noJyuenue.

XVUMUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMy METAJUIOB U CIUIABOB, X (PU3NICCKUMH CBOWCTBAMU; U3YYCHHUE PE3YJIbTATOB KOPPO3HH METAIIJIOB
(BO3MOYKHO HCITIOJIb30BaHKE BUAEOMATEPUATIOB), 0COOCHHOCTEH B3aMMOCHCTBHS OKCUIA KalbLUs U HATPHs C BOJOW (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEepHUa-
JIOB); MCCJIEOBAHUE CBOMCTB >KECTKOM BOJBI; MpoOIEcca TOPEHUS Keje3a B KUCIOpoe (BO3ZMOMXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS
Ka4yeCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KaJIbIus, amroMuHusl, uHKa, sxene3a(ll) u xenesa(lll), meau(Il)); HaGmomeHHE ¥ OMMCAaHUE TIPOLIECCOB OKPAIIMBAHUS
MJITaMEHU MOHAMHU HATPUS, KIS U KaIbIUs (BO3MOXKHO MCIIOJIb30BaHHUE BUACOMATEPUATIOB); UCCIIEI0BaHHE aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U THU]I-
POKCH/Ia IMHKA; PELIEHUE IKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHellIre MeTaibl U UX COEITUHEHUSI.

Xumusn u okpyxycaowas cpeoa

Hoevie mamepuanvt u mexnonozuu. Bewyecmea u mamepuanvl 8 NOBCeOHeBHOU JHCUSHU Yel06eKd. Xumust u 300posbe. bezonachoe ucnonv3osanue sewecms u
Xumuueckux peaxkyuti ¢ ovimy. Ilepsas nomows npu Xumuyeckux oxcozax u ompagnerusx. OCHO8bl IKOI02ULECKOU cPaAMOMHOCMU. XUuMUyueckoe 3azpsa3HeHue oKpy-
arcaroweli cpedul (npedervras donycmumast Konyenmpayusi éeujecmes — IJ[K). Ponb xumuu 6 peuieHuu 3K0102U4eCcKux npooiem.

Ilpupoousie ucmounuxu yeneeo0opooos (y2oib, NPUPOOHbLLL 2a3, Hedhmy), NPOOYKMbL UX NePepadboOmKU, UX POJib 8 ObIMY U NPOMBIULLIEHHOCTU.

Xumuyeckuil SKCnepumenm: uzyierue oopasyo8 Mamepuaios (Cmekio, CRIaébl Memaios, NOJUMepHble Mamepuaibl).

MexnpeamMeTrHblie CBSI3H

Peanuzanus MexnpeaMeTHBIX CBSA3€H MPH U3yYSeHUH XUMUH B 9 Kitacce OCYIIECTBISETCS Yepe3 UCTIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MTOHATHHA,
TaK Y MOHATHM, ABJISIFOIIUXCSI CUCTEMHBIMU JIJIS1 OTIETBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAY4YHBIH (DakT, TUnoTe3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, Kllaccu(UKaLus, IepUOAUIHOCTb, HAOII0ACHUE, IKCIIE-
PUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUaIbI.

10



duznka: MaTepus, aToM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOIbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SIEKTPUUYECKUH 3apsi]l, IPOBOJHUKH, TIOTYIIPO-
BOJIHUKH, TUDJICKTPUKH, (POTOIIEMEHT, BEILECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, a3, PacTBOP, PACTBOPUMOCTh, KpHUCTAIIMUECKash peIIETKa,
CIUIaBbl, PU3NYECKUE BEIMYMHBI, €IUHUIBI H3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, TUIaHEeTh, 3BE3/1b1, COHIIE.

Buomnorus: ¢porocuntes, npixanue, ouochepa, IKOCUCTEMA, MUHEPATbHBIE YI00PEHHSI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbL, IOJIE3HbIE HCKOMIAEMbIE, TOILJIMBO, BOJAHBIE PECYPCHI.

BroinoJiHeHHe NPaAKTHYECKUX PadoT

[Ipu npoBeneHNH MPAKTUIECKON pabOTHI KX/l ee 3Tal BhINonHAeTcs ooyqarommumucs ¢ 3[IP Bmecte ¢ yunurenem u moj ero pykoBojactBoMm. Ha mocke
00513aTeNIbHO BBIBEIIMBAIOTCS MTPABUIIA TEXHUKHU O€30I1aCHOCTH, COOTBETCTBYIOIME JAHHOMY BUy pabOThl, 1aeTCsl IpaBUIIbHAS 3alIUCh (POPMYJI U YKa3bIBaeTCA LIETb
npoBeaeHus: padotel. [Ipu HE0OX0AUMOCTH JJaeTCsl BU3YAIbHBIM allTOPUTM BBIMOJIHEHUS 33JJaHUs. DTO CIIOCOOCTBYET OCO3HAHHIO 00YYArOIIUMHUCS BBITOTHAEMBIX
JIEWCTBUM U MOJYYEHHOTO PE3yiIbTara.

IIpuMepHbIe KOHTPOJILHO-U3MePHTEIbHbIEC MATEPHAJIBI IO XUMHH

Jlnist opranu3anuy MpoBEPKH, ydeTa U KOHTPOJISI 3HAHHUHA 00YJarOIUXCs 10 MPEAMETY IPEIyCMOTPEHBI KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITEIIBHBIE PAOOTHI,
3a4eThl, MpaKTUUecKue padoThl, TecTUpoBaHue. OAHUM U3 METO/I0B KOHTPOJIS pe3yibTaToB o0yueHHs oOydaromuxcsa ¢ OB3 sBisercs MeTo MoJMBapUaTUBHOIO
OKCIPECC-TCCTUPOBAHUSA C KOHCTPYUPYCMBIMH OTBCTAMMU. Ero otnmnauTeabHBIMHA YCpTaMU ABJIAIOTCA OIICPATUBHOCTD, BLICOKAA CTCIICHD MHAWBUAYAJIU3allun 3HaHI/II>'I,
CPAaBHUTEIBHO MaJlble 3aTpaThl BPEMEHH U TPYJla Ha IPOBEPKY OTBETOB 00YYAIOIIUXCSL.

s o6yqaromuxcs ¢ OB3 Bo3MOkHO W3MeHeHHe (GOPMYITUPOBKY 33aHUN Ha «IIOIIArOBYIO», alalTallks IPeiaraeMoro o0y4JaroneMycst TeCTOBOro (KOH-
TPOJIbHO-OLICHOYHOI'0) MaTepuaia: UCIOIb30BAHUE YCTHBIX M MUChbMEHHBIX HHCTPYKIHM, YIPOILEHUE JUIMHHBIX CI0XKHBIX (POPMYIUPOBOK MHCTPYKLIUH, peLLICHHUE ¢
OTIOPOI Ha alTOPUTM, 00pa3ell, UCTIOIF30BaHUE CIIPABOYHON MH(OPMAIIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA «XUMMUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

B nenom pesynbTatsl ocBoeHus odyqarormumucs ¢ OB3 yuebHoro mpeamera « XuMus» TOJKHBI COBIAIATh C pe3yabTaTaMu IpUMEpHOU pabodeil mporpaMmbl
OCHOBHOT0 00111eT0 0Opa3zoBanus. Hanbonee 3HaYMMBIMU SIBIISIOTCS:

JINMYHOCTHBIE PE3YJIbTATDI:
MOTHUBAIMS K 00YUEHHIO U LIeJIeHANPaBICHHON TO3HABATEIbHOM eI TeIbHOCTH;
YCTaHOBKA HAa OCMBICIICHUC JIMYHOT'O OIIbITA, Ha6HIOHCHHﬁ 3a XUMHUYCCKHMHU SKCIICPUMCHTAMU
OpHEHTAIUs Ha MpaBUJIa MHAWBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS MPU B3aMMOIECHCTBHM C XUMHUECKUMH BEIIECTBAMU U COEJMHEHU-
SIMH,
IpaKkTUYeCcKoe U3ydeHue npodeccuii U Tpyaa pa3aIudyHOro poja, B TOM YKCIIe Ha OCHOBE MPUMEHEHMS U3Y4aeMoro MpeaIMeTHOT0 3HaHus (Harnpumep, J1ado-
PaHT XUMHUYECKOI0 aHAIIN3a);

YBa)KEHUE K TPYAY U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY TIOCTPOCHHIO TajIbHEUIICH HHIUBUIYaIbHON TPACKTOPUHU 00pa30BaHUs HA OCHOBE OPHEHTUPOBKH B MHpe MpodeccHii 1 mpodec-
CHUOHAJIbHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIIICHHUS K TPYY;

OCO3HAHHE CBOETO MOBEJCHUS C TOUYKH 3PSHHSI OTIACHOCTH HJIM O€30IIaCHOCTH TS Ce0sl MITH TSl OKPYIKAFOIIINX;

OCHOBBI KOJIOTUYECKOUN KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIICHUS, TPHOOPETEHUE OIBITa IKOJIOTUICCKU OPUCH-
TUPOBAHHOH NMPAKTHYECKOW JACSITEITHHOCTH B )KU3HEHHBIX CUTYAIUIX;

OCO3HAHUE TIOCTICICTBUI U HETPUSATUE BPETHBIX MPUBBIUEK (YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYPEHUs) ¥ UHBIX (hOpM Bpena s (GU3HIECKOro U ICH-
XHUYECKOTO 3/I0POBBSI;

NPHUHSITHE PEIICHUN B )KU3HCHHON CUTYaIlMU HAa OCHOBE IEPEHOCA MOJIYYCHHBIX B XOJI¢ O0yUeHUS 3HAHUN B aKTyalbHYIO CUTYAIUIO, BOCIIOTHATh AeHUIIAT
nHpopManuu;

TOTOBHOCTH OTOMPATh U UCIOJIL30BATh HY)KHYIO HHPOPMAITUIO B COOTBETCTBUH ¢ KOHTEKCTOM JKU3HCHHOU CHTYAIIHH.

METANPEIMETHBIE PE3YJIBTATHI

Osnadenue ynugepcaibHoIMu y4eOHbIMU NOZHABAM ENIbHBIMU 0ClICIBUAMU:

BBISIBJISITH IPUYHHBI M CJICICTBUS MTPOCTHIX XUMUYCCKUX SIBJICHUH;

OCYIIECTBIISITH CPaBHEHUE, KIacCU(PUKAIINIO XUMUYECKUX BEIIECTB MO 33JaHHBIM OCHOBAHUSAM U KPUTEPUAM JUIS YKA3aHHBIX JOTHUYECKHUX OIepallyii;

CTPOUTH JIOTUYECKOE CYKJICHHE MOCIE MPEIBAPUTEIHLHOTO aHAIHN3a, BKIIIOYAIOIIEEe YCTAHOBICHUE TPUUUHHO-CIICACTBEHHBIX CBSI3EH;

BBISBJIATH JIe(OUIUTHI HH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX ISl pEIICHUs TOCTaBICHHOW 3a/1auH;

npeoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJTHOTO BUAA B APYTOM (TaOIUILY B TEKCT U TIp.);

CO3/1aBaTh, MIPUMEHSTh U IPEOOPA30BLIBATH 3HAKU U CUMBOJIBI, MOJICIH U CXEMBbI JJIsl pelIeHUs Y4eOHbIX U TO3HABATeNbHBIX 33/1a4 C TTOMOIIIbIO MeAarora;

C IMOMOIIBIO TTeJ]arora MPOBOANTh XUMHYCCKHIA OIIBIT, HECIOXKHBIA YKCIIEPUMEHT, JJII YCTAHOBJICHHSI OCOOCHHOCTEH 00BhECKTa M3yUCHHS, TPUIUHHO-CIIC-
CTBEHHBIX CBSI3el U 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

C TIOMOIIBIO TIEIaroTa Uil CaMOCTOATENBHO (HOPMYITUPOBATh 0O00OIIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIBITA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB M UX TMOCIE/ICTBUS;

UCKAaTh WK OTOMpaTh MH()OPMAIIUIO WITH IAHHBIC U3 HCTOYHUKOB C YISTOM IPEIOKCHHON y4eOHOH 3a7a9i U 3aJJaHHBIX KPUTEPHEB.

Osnaodenue ynuseepcanbHoiMu YUeOHbIMU KOMMYHUKAMUECHBIMU OCUCHEUAMU:

OpraHU30BBIBaTh Y4EOHOE B3aUMOJICHCTBHUE B TpYIIIie (OMpeaesaTh 00IIre eH, paclpeaeaTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T. 1.).

C TTOMOIIIBIO MEArora Uik CaMOCTOSATENHHO COCTABIISITh YCTHBIE M TUChbMEHHBIE TEKCTHI C UCIIOIB30BaHNUEM UILTIOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUICHUS
nepes ayAuTOpHEi;

OpPraHU30BBIBATH Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUYUTENIEM M CBEPCTHUKAMH; paboTaTh WHANBUAYAILHO U B TPYMIE: HAXOAHUTh
oOl1ee pelieHrue U pa3peniaTh KOHMOIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIMHN U ydeTa HHTEPECOB; POpMyIHpOBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE€ MHEHUE;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIHMI MPOAYKT, MPUHUMATH U Pa3lesiTh OTBETCTBEHHOCTh U MPOSBISATh TOTOBHOCTh K MPEIOCTABICHHUIO OTYETA
repes rpymnmon.

Osnadenue ynugepcatbHuIMu yY4eOHbIMU PESYTAMUBHBIMU OCUCIBUAMU:

oOHapyXuBaTh U (OPMYITHUPOBATH YUCOHYIO IPOOIEMY, OTIPENETATH 1IeTh Y4eOHOU NeITeTbHOCTH;

BJIa/IETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUN 1 OCYIIIECTBIEHUS OCO3HAHHOTO BEIOOPA B yUeOHOU U MMO3HABATEIHHOMN €A TEIbHOCTH;
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COOTHOCHTB CBOM JICUCTBHUSA C INTAHUPYEMBIMH PE3yJIbTaTaMM, OCYHIECTBIIATh KOHTPOJIb CBOCH JEATEIBHOCTH B MPOLIECCE JOCTUKEHUS PE3yNbTaTa, ONpese-
JSATH CIIOCOOBI IEHCTBUN B paMKaX MPEUI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHH C M3MEHSIONICICS CUTYyallneH;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IIpeJyUIaraTh IUIaH €€ U3MCHECHHUS,

IPEIBUIETh TPYIHOCTH, KOTOPBHIE MOTYT BOSHUKHYTh IIPU PEILICHUU Y4eOHOH 3a7auu;

IOHUMAaTh [IPUYHUHBI, 10 KOTOPBIM HE OBLI IOCTUTHYT TpeOyeMbIi pe3ysbTaT e TeIbHOCTH, ONPEAEIIATh IO3UTUBHbBIE H3MEHEHUS U HaIlpaBJIeHUs, TpeOyto-
Me AajabHene padoTsr;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHUIO.

INPEJIMETHBIE PE3YJIBTATbBI

B coctaBe npenMeTHBIX pe3yabTaToOB MO0 OCBOCHUIO 0053aTENBHOTO COJEPKAHNUS, YCTAHOBICHHOTO IaHHOW MPUMEPHOH pabodei mporpaMMon, BBLACTSIOT:
Hay4HbI€ 3HAHUSA, YMEHUS U CIIOCOObI AEHCTBUM, cnenuduueckue g yueOHOro npeaMera «XUMHs», BUJbl JESITEIbHOCTH 10 MOJTYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMUHBIX YI€OHBIX U HOBBIX CUTYAIUX:

. [IPE/ICTAaBICHUE O 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUM MPHUPOAbI, TIOHMMaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHYECKOW HAayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIeN KyJIbTYphl M IPAKTUUECKON AEATEIbHOCTH YEIOBEKa B YCIOBUSAX COBPEMEHHOTO 00I1eCTBa; TOHUMAa-
HHE MECTa XMMUU CPEH IPYTUX €CTECTBEHHBIX HAYK;

o BJIaJICHHE OCHOBAaMH MOHSATHWHOTO armnapaTa U CUMBOJIMYECKOTO S3bIKa XMMHUHU JJISi COCTABICHUS (POPMYIJI HEOPTaHUYECKUX BEIIECTB, YPaBHEHUN
XMMHUYECKHUX peakiuii (c omopoil Ha aaropuT™ yueOHbIX AeHCTBHI); BlajeHne ocHoBaMu Xxumuueckoil HoMeHkIaTypsl (IUPAC u TpuBHaabHON) U yMEHUE UCHIOIb-
30BaTh €€ /Ui pelIeHus] yueOHO-TI03HABATENBHBIX 337ad C TIOMOIIBIO YUUTENs; YMEHHE HCIIOJIb30BaTh MOJICNHU JUIsl OOBSICHEHUS! CTPOSHHUST aTOMOB M MOJIEKYJI T10
QJITOPUTMY C OIIOPOM Ha OIIPENIEIICHHUS;

o IIPEJICTABICHUE O CUCTEME XUMUYECKUX 3HAHUN U YMEHUE C TIOMOIIBIO YYUTEI IPUMEHITh CHCTEMY XUMUUYECKUX 3HAHUH /711 yCTaHOBJICHUS B3au-
MOCBS3€M MeX/1y U3yUYeHHBIM MaTepHalioM U MPH MOJYYEHUH HOBBIX 3HAHMH, a TAK)Ke B MPOLIECCE BBIMOJHEHHs YUeOHBIX 33/1aHUi U IpU paboTe ¢ UCTOYHUKAMU
XUMHUYECKON MH(POpPMAINH, KOTOpasi BKIIIOYAET:

BOKHEUINE XUMUYECKUE ITOHATHS: XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO, IPOCTOE U CII0KHOE BELIECTBO, OAHOPOAHAS U HEOAHOPOIHAs CMECH,
OTHOCHTEJIbHbIE aTOMHAsl U MOJIEKYJIsIpHasi MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSs),
XMUMHYECKas peaklus, peakiiMi COeAMHEHHs, PEaKLIUHU Pa3I0KeHUs], PEaKlInU 3aMEeIeHUs], peaKkIiii 0OMeHa, TeIUI0BOH 3(PPEKT peaklnu, K30~ U SHJO0TEPMUUECKHE
peakuuu, pacTBOp, MacCoBast 10JI1 XUMUYECKOTO JJIEMEHTA B COCIMHEHNH, MacCOBas 0JI U IIPOLEHTHAs! KOHLIEHTPALKs BEIIECTBA B paCTBOPE, AP0 aTOMA, JIIEK-
TPUUYECKUI CIIOI aToMa, aTOMHas OopOUTallb, painyc aToOMa, BAJICHTHOCTb, CTENIEHb OKHMCIIEHUS, XMMHUYECKasl CBSA3b, 3JIEKTPOOTPULIATEIBHOCTb, MOJISIPHAS U HETIO-
JsipHasi KOBAJICHTHAsI CBA3b, HOHHASI CBSA3b, META/NINYECKas CBsI3b, KPUCTANIMYECKas pelieTka (aToOMHasi, HOHHasl, MeTaJJIN4ecKasi, MOJIEKyJIipHasi), NOH, KaTHOH,
aHMOH, JEKTPOJIUT U HE AIIEKTPOJIUT, HIIEKTPOJIUTHUECKAs AUCCOLUAIIMS, PEaKIIMM HOHHOTO OOMEHa, OKMCIMTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN, OKHCIUTENb U
BOCCTAHOBUTEJb, OKHCIICHUE U BOCCTAHOBIICHHE, DJIEKTPOJIN3, XUMUUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIE PEaKIMH, CKOPOCTh XUMHUECKON peakiuy,
KaTajan3aTtop, npezenbHo nomnyctumas konuentpanus (I11K), kopposust Metanios, CrijiaBsl;

OCHOBOIIOJIAraolMe 3aKOHbI XMMHU: 3aKOH cOXpaHeHUs Macchl, [lepnonnueckuii 3akon J[. 1. MenaeneeBa, 3aK0H IOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOPUH XMUMHH: aTOMHO-MOJIEKYJISIPHAs TEOPUS, TEOPHSI IIEKTPOIUTHIECKOMN AUCCOLMALNHY, a TAKKE IPEICTABICHNS O HAYYHBIX METOJaxX MO3HAHUs, B TOM
YHUCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOIaX MUCCIIEIOBAHUS BEILECTB U U3YYCHUS XUMUUECKUX PEaKIIUil;

. MIPEJCTaBICHHUE O MEPUOANYECKON 3aBUCMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB (paguyc aToMa, 3JeKTPOOTPULIATEIbHOCTD), MPOCTHIX M CIOMXKHBIX
BEIIIECTB OT MOJIOKEHUs 21eMeHTOB B [leproandeckoit cucteme (B MalbIX MepUoax M INIaBHBIX MOATPYIax) U 3JIEKTPOHHOI'O CTPOEHUS aTOMa; YMEHHE OOBSICHATh
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CBSI3b TOJIOKEHUs 311eMeHTa B [lepnonnyeckoil cucreMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsik spa, odlee
YHCIIO JIEKTPOHOB), PACHIPEICICHHEM IEKTPOHOB 110 YHEPTETHUYECKUM YPOBHSAM aTOMOB HEPBBIX TPEX MEPHUOAOB, KATH U KaJbIHS;, KIACCH(PUIUPOBATH XUMHUYE-
CKHE 3JIEMEHTBI C OMIOPOI Ha OINpeieNeHusl PU3NUECKOro CMBbICIA HUPPOBBIX JaHHBIX IEPUOJIUUECKOM TaOIULIbI;

o yYMEHHUE KJIaccu(puIUpoBaTh XUMHUUECKUE 3JIEMEHThI, HEOPraHUUECKUE BEIIECTBA M XUMUYECKUE PEAKLIUU C OMIOPOM Ha CXEMBbI; ONPENeNATh BaJCHT-
HOCTb U CTEIIEHb OKUCICHUSI XUMUYECKUX IEMEHTOB, BUJI XMMUUECKOH CBSI3U U THUIl KPUCTAININYECKON CTPYKTYphl B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CPe/bl B
BOJIHBIX PacTBOPAX BEILECTB (KUCIIOT, OCHOBAaHUM ), OKUCIUTENb U BOCCTAHOBUTEIb 110 aJITOPUTMY YUeOHBIX JI€HCTBUH;

o YMEHHUE XapaKTepu30BaTh C ONOPOH Ha CXeMy (M3MYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, I'padur, ajimas,
KpEeMHHUH, a30T, Gocdop, cepa, XJIop, HaTpui, Kaaui, MarHui, KaJblUil, aJFOMUHUI, KeJle30) U CIOKHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJ0pOBOJOPOJI, CEPOBOAOPOI, OKCUBI U TUAPOKCUIbI MeTaILIoB I - ITA rpynm, amtomunust, menu (1), nunka, sxenesa (11 u IIT), oxkcuast yraepona (11 u 1V),
kpemuus (IV), azora u docdopa (Il u V), ceput (IV u VI), cepuucras, cepHasi, a3otucras, a3otHas, ¢ochopHasi, yrojbHas, KpEeMHUEBAs KUCIOTA U X COJIH);
OIMCBIBATh C ONIOPOH Ha IJIaH U KIIOYEBbIE CJIOBA; YMEHHUE IPOrHO3UPOBATh U XapaKTepU30BaTh CBONCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTAaBa M CTPOEHUS 110CIIe
IIPEIBAPUTENILHOTO aHAIN3a 0] PYKOBOJICTBOM I€[arora, IpUMEHEHNE BELIECTB B 3aBUCUMOCTH OT X CBOMCTB, BO3MOKHOCTb MPOTEKAaHUSI XUMUUYECKUX IpeBpa-
IIEHUH B pa3IMYHbIX YCIOBUAX, BIUSHHUE BEIIECTB U XMMUYECKHX MPOLIECCOB HA OPraHU3M Yell0OBeKa U OKPY’KaIOILYI0 IPUPOIHYIO CpeNy;

o YMEHHUE COCTaBJIATH 110 00pasily, CXeMe, allrOPUTMY y4EOHBIX AEHCTBUI MOJIEKY ISIpHbIE U MOHHbBIC YPABHEHMSI pEakMi (B TOM YMCIe PeaKIUi HOH-
HOro 0OMEHA M OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUii), HIUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA 3yYEHHBIX KIIACCOB / TPYIIN HEOPraHMYECKHX BELICCTB,
a TaKKe MOATBEPXKIAIOLIUX TeHETUUECKYIO B3aUMOCBSI3b MEXKAY HUMU;

. YMEHHE BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH, MACCO-
BYIO JIOJIIO BEILECTBA B pacTBOpPE, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM Ira3oB ¢ Onopoil Ha obuue GopMysibl; yMEHHUE IPOBOJUTh PACUYETHI IO YPaBHEHUSIM
XMMHUYECKUX peaklUuil U HaXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM U MACCY PEareHTOB UJIH MIPOYKTOB PEAKIIMH C OIIOPOIl Ha 00pasell, alrOPUTM YUEOHbIX AEHCTBUM;

. BJIa/ICHHE OCHOBHBIMU METOJIaMU HAay4HOT'0 MO3HaHUS (HaOJII0[eHNE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE) NIPU U3YUYEHUHU BELECTB U XUMHU-
YEeCKUX SIBIICHUH € OMOPOii Ha alrOpUTM Y4eOHBIX JeHCTBUI; YMEHHE CHOPMYIMPOBATH MPOOIEMY U MPEUIOKUTH MYTH €€ PEIIeHHUs C MOMOILBIO MTearora; 3HaHue
OCHOB 0€3011acHOM pabOoThl ¢ XMMUYECKUMHU BEUIECTBAMH, XUMHUECKOH MOCY10i U 1a00paTOpHBIM 000y I0BaHUEM;

. HaJIM4Yue MPaKTUYECKUX HaBBIKOB IUIAHUPOBAHMSI M OCYIIECTBIICHUS CIEAYIOIUX XUMUUECKHUX SKCIIEPUMEHTOB M0 PYKOBOACTBOM YUHUTEs C 00CYX-
JICHUEM I11aHa paboThl WM COCTaBIEHUEM TaOIHIIbL:

U3YyYEHHUE U onrcaHue GU3NYECKUX CBONCTB BEIIECTB;

O3HaKOMJIEHHE C (PU3NYECKMMHU U XUMHUECKUMHU SIBJICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLnii;

U3y4eHHe crocoOOB pa3eleHHUs CMeCcei;

MOJIy4YeHHUE KUCIOPOJa U U3yUEHHE €ro CBOICTB;

MOJIyYEHUE BOJIOPO/IA U U3YUEHUE €TI0 CBONCTB;

MOJTyYEHUE YTIIEKUCIIOrO ra3a u U3yuyeHue ero CBONUCTB;

NOJIyYEHUE aMMHAaKa U U3y4EHHE €ro CBOICTB;

MIPUTOTOBJIEHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

MCCJIEJOBAHNE U ONMCAHUE CBOMCTB HEOPraHMYECKHUX BEILIECTB Pa3IMYHbIX KIIACCOB;

IpUMEHEHNE UHAUKATOPOB (JIakMyca, MeTUiopaHka U (eHosdranenHa) 1Jis onpeaeseHus: XapakTepa Cpelibl B pacTBOpax KUCIOT U LIEJIOUeH;

U3y4eHHE B3aUMOJICHCTBHS KUCIIOT C METaJUIaMH, OKCHIaMU METAJIJIOB, PACTBOPUMBIMHU U HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMH;
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MOJTyYeHHE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHUE OJIHOTO METaJlla IPYTUM U3 pacTBOpa COJIU;

Hccie0BaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIOB AIFOMUHUS U ITUHKA;

pelIeHue IKCIEePUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUN;

pEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «DJEKTPOJIMTHYECKAs TUCCOLUALIHS,;

pelIeHue KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeile HeMeTalluIbl U UX COCIMHEHUS;

pEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTaubl U UX COSTUHEHUS;

XUMHUYECKHE IKCIIEPUMEHTHI, HIUTFOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS peaKlnii HOHHOTO OOMEHa;

KaueCTBEHHBIC PEAKIIMU Ha MPHUCYTCTBYIONINE B BOAHBIX PacTBOpPaxX MOHBI: XJOPHUI-, OpOMUI-, HOAHI-, CylbdaT-, pocdaT-, kKapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCH/I-UOHBI, KATUOHBI aMMOHUSI, MarHus, KalbIUs, aTlOMUHUSA, Kene3a (2+) u xkenesza (3+), menu (2+), IMHKA;

yYMEHHUE IIPEICTABIISITh PE3yIbTaThl SKCIIEPUMEHTA B (HOPME BBIBOJIOB, JOKA3aTEIbCTB, IPAUKOB U TAOJIHI] M BBISIBIISITH IMIUPHUESCKHE 3aKOHOMEPHOCTH;

° BIIaJICHUE TpaBUiIaMH 0€30MacHOro o0palleHus ¢ BeIECTBAMH, UCIOJIb3YEMbIMU B TIOBCETHEBHOM KU3HU, a TAK)KE MPABUIIAMU TTOBEJCHHS B LIETISAX
cOepekeHHs 37J0POBhS M OKPYKAOIIEH MTPUPOJTHON CPe/Ibl, TOHUMaHue Bpena (OMTaCHOCTH) BO3/ICHCTBHUS HA KUBBIC OPTaHU3MBI ONPECIICHHBIX BEIIECTB, a TAKKE
Croco00B yMEHbIIIEHUS U MPEAOTBPAILCHUS X BPEAHOTO BO3ICHCTBIS; MTOHUMAaHUE 3HAYCHUSI )KUPOB, OETTKOB, YIIIEBOOB ISl OpPraHu3Ma 4eJIOBEeKa;

° BJIa/ICHHE OCHOBAMHU XUMHUYECKOW I'PaMOTHOCTH, BKIIIOUAIOIIECH YMEHHE MPaBUIIbHO UCIIOIb30BAaTh M3YUYEHHBIE BEIECTBA U MaTepuabl (B TOM YHCIIE,
MUHEPAITBHBIC YI0OPESHHUS, METAJUIBI ¥ CIUIABBI, TPOIYKTHI MEPepadOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOJAOPOIOB (YIJIsL, MPUPOIHOTO ra3a, He(h)TH) B OBITY, CEllb-
CKOM XO034HCTBE, Ha IPOU3BOJICTBE; yMEHNE IPUBOJUTH MPUMEPHI MPABUIBLHOTO UCIIOJIb30BAHUS N3YYEHHBIX BEIIECTB U MaTEPHAIIOB;

L4 YMCHHC YCTaHABJINBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKHUMH SBJICHUAMU H IIPpOHECCaMU, IIPOUCXOAAIIUMHU B MAKPO- U MUKPOMUPCE,
O0OBACHATH IIPUYXUHBI MHOFOO6pa3I/I${ BCIICCTB; YMCHUC UHTCTPUPOBATH XUMHWYCCKUC 3HAHUA CO BHAHUSAMU APYTUX y‘le6HbIX MpeaAMCTOB C IIOMOIIBIO II€Jarora,
L4 npeaACTaBJICHUC O C(I)Can HpO(i)GCCPIOHaHLHOI}'I ACATCIbHOCTH, CBA3aHHBIX C XUMUEH U COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUIKC-

HUSAX XUMUYECKOM HAyKH; HAJTMYKE OIBbITa paOOTHI C pa3IMYHBIMU HCTOYHUKAMU HH(OpMALIUK 110 XUMHUH (Hay4YHO-TIOMYJISIpHAs TUTepaTypa, CIOBapH, CIIPaBOUYHUKH,
MHTEPHET-PECYPCHI) C ONOPOIl Ha ATOPUTM: YMEHHE O0BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BELIECTBAX, UX NPEBPALICHUIX U IPAKTUYECKOM PUMEHEHUH.

TpeGoBanus K NpeIMEeTHBIM pe3yJIbTATAM OCBOCHHS Y4eOHOI0 nMpeaMeTa «XuMHs», pacnpeaeJeHHbIe 10 roAaM 00y4eHust
PesynbTatsl no rogam GopMyaupyrOTCS 1O NPUHIUITY 100aBJI€HUS HOBBIX PE3YJIbTAaTOB OT I'ofia K TOAY, YK€ Ha3BaHHbIE B MPEBbITYIIUX IOJjaX MO3UIINHU, KaK
MIPABUJIO, TOCJIOBHO HE IOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3Yy/IbTaThl OUEPEIHOI0 ro/1a M0 YMOJYAHHUIO BKIIKOYAIOT PE3YJIbTaThl MPEABITYIIUX JIET).

8 KUIIACC

PacCKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHIATHI: aTOM, MOJIEKYJIa, XUMUUYECKHI 2JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOHAS
Y HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas J0JIs1 XMMUYECKOTO
37IeMEHTA B COEIMHEHUHN, MOJIAPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COb, 21EKMPOOMPUYAMETbHOCMb2, CTETIeHb OKUCIIEHHS, XUMUUECKas PEaKIus, KIacCh-
buKanus peakiuii: peakuu COSTUHEHHsI, pEaKIIUU PAa3I0KESHHsI, pEaKIIUU 3aMeIIeHHs, peaKllui 0OMEHa, 9K30- U SHJIO0TEPMHUUECKHUE PEAKIIUU; meniosoll dghgexm
peaxkyuu, SAPO aToma, dJIEKTPOHHBIN CJIIOW aToMma, aTOMHAasi OpOUTaNIb, PaIUyC aTOMa, XUMHUYECKasi CBSI3b, MOJSIPHAS W HEMOJSIpHAs] KOBAJCHTHAs! CBSA3b, HOHHAS
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBAas JIOJIsI BEIIECTBA (MIPOIICHTHAS KOHIIEHTPAIIKs) B pacTBOPE;

2 BHGCL " fajaee KypCuBoOM 0003HaYArOTCS MJIAaHUPYEMBIC TPEAMETHBIC PE3YJIbTAThI, KOTOPBIEC MOT'YT OBITH MOTCHIUAJIBbHO JOCTUT'HYThI 06y‘{aIOIIII/IMC$I C OB3, HO HE SBJISIOTCS 0053aTEIbHBIMH.
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WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) ¥ IPUMEHSTh 9TH MOHATHUS NPU OIMCAHUY BELECTB U MX MPEBPALCHUI;

UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS (POPMYJI BEIIECTB, MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX PEaKIfii, 2JIEKTpOHHOTO OaaHca;

OIpeNieNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIIEHb OKUCIICHHS 2JIEMEHTOB B OMHAPHBIX COEAMHEHUSX C OIOPOil Ha ompeaee-
HUS, B TOM YHCJIE CTPYKTYPHPOBAHHBIC; TPUHAIICKHOCTD BEIIECTB K ONpPEIeNEHHOMY KIaccy COeAMHEHUH 1Mo GpopMyniaM; BHI XUMUYECKOH CBS3H (KOBAJICHTHAS U
MOHHAas1) B HEOPTraHUUECKUX COCTUHEHUSX;

MMETBH IIPEJCTaBICHUE O CUCTEME XUMUYECKUX 3HAHUMN, YMETh C IIOMOLIBIO YUYUTENS IPUMEHATh CUCTEMY XMMUYECKUX 3HAHUM, JUIsl YCTAHOBIICHU I B3aUMO-
CBSI3U MEXAY M3Y4YEHHBIM MAaTE€pPHaJIOM M IIPU NOITYYEHUHU HOBBIX 3HAHUI, a Takke MpHU paboTe ¢ UCTOUHUKAMHU XMMHUUYecKoH MHpopManyu. OpueHTHPOBaThHCS B
MOHATHUSX U OTIEPUPOBATh UMH Ha 0a30BOM YpOBHE, IPUMEHSTH MPU BBHIIIOJHEHUHU YUE€OHBIX 33JaHUH U PEIICHUH PACUETHBIX 33/1a4 C OMOPON Ha aJITOPUTM y4EOHBIX
JCMCTBUI M3Y4YECHHBIC 3aKOHBI U TEOPUU: 3aKOH coXpaHeHHs Mmaccsl, [lepuonnyeckuit 3akon /I.M1. MenneneeBa, 3akor nocmosHcmea cocmasea, 3aKOH ABOTrajpo;
aTOMHO-MOJIEKysipHast Teopusi. COOTHOCUTH 0003HaUEHUs!, KOTOpBIe UMeroTcs B Tabnuie «llepuoauueckas cucrema xumMmuieckux snemenToB Jl. M. MenneneeBa»
C YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTAB U 3apsi siipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIpeesIeHIE UX 110 JIEKTPOHHBIM
CJIOSIM);

KJIaccu(puIUpOBaTh XUMUYECKUE 3JIEMEHTBl; HEOPraHWYECKHE BEILECTBA; XMMUYECKHE peaKuH (110 YUCILYy U COCTAaBY YYacCTBYIOIIUX B pEaKIH BEIIECTB, IO
TEIIOBOMY (P (PEKTY, IO U3MEHEHHIO CTETIEHN OKUCIICHUS! XUMUYECKUX HJIEMEHTOB) C OMTOPOH HA CXEMBI;

XapaKTepu3oBaTh (OMMCHIBATh) OOIINE XMMUYECKHE CBOMCTBA BELIECTB PA3IMUHBIX KIACCOB, IOATBEPKAAs ONUCAHNE IPUMEPAMU MOJIEKYIIPHBIX YpaBHe-
HUW COOTBETCTBYIOLIMX XMUMHUUYECKUX PEAKIIUN C OLIOPON HA CXEMBI;

IIPOrHO3MPOBATh CBOKMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS; BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX IIPEBPALLCHUN B PA3JIMUYHBIX yCIIO-
BUSIX MTOCIIE MTPEIBAPUTEIBHOTO 00CYKACHUS C I1eJaroroM;

BBIYHUCIISATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEILIECTB; MACCOBYIO JOJII0 XUMHUYECKOr0 3J€MEHTa 10 (HopMysie COeIMHEHMS; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; IPOBOJUTH PACUYETHI 110 YPABHEHHIO XUMHUYECKOM PEAKIUU C ONTOPOM Ha AJITOPHUTM;

IPUMEHSITh OCHOBHBIE OIIEPAIIM MBICIMTENbHON NeSITeIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 000011IeHre, CUCTeMaTH3alMsl, KJIacCu(UKaIus, BbIsIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBS3€H — /1JIs1 U3yUEHHSI CBOICTB BELIECTB U XUMUYECKUX PEAKIIHI; €CTECTBEHHO-HAayYHbIE METO/Ibl IIO3HAHMSI — HA0JII0/IeHUE, U3MEPEHUE,
MO/JICJINPOBAHUE, IKCIIEPUMEHT (PeanbHblll U MblCIeHHbIl) TIOJ] PyKOBOJICTBOM I€/1arora;

CJIeI0BaTh MTpaBUJIaM MOJIb30BAaHUS XUMUYECKON MOCY 101 1 TaOOpaTOpHBIM 000pyI0BaHUEM, a TAKKE MpaBuiIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMHU T10 BBITIOJIHEHUIO TJAOOPATOPHBIX XMMUYECKHUX OMBITOB IO MOJYYEHUIO U COOMPaHMIO T'a3000pa3HbIX BEIECTB (BOJOPO/Ia U KUCIOpPO/ia), IPUTOTOB-
JIEHUIO PACTBOPOB C OINPEAECIEHHON MacCOBOM J0JIEN PaCTBOPEHHOIO BEUIECTBA; INIAHUPOBATh U IPOBOJUTE XUMHUUYECKHE IKCIIEPUMEHTHI 110 PaCIlO3HABAHUIO pac-
TBOPOB HIEJI0OYEeH M KUCIOT C MOMOIIbIO HHANKATOPOB (JakMyc, heHonpTanenH, METUIOPAHXK U Jp.), MTOATBEP)KJAIOIINX KaueCTBEHHBIH COCTaB HEOPTaHUYECKUX
BEIIECTB (KaueCTBEHHBIE PEaKIIMU Ha NOHBI) O] PyKOBOJICTBOM I€arora.

9 KJIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CII0KHOE BEILIECTBO,
BaJICHTHOCTbh, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCIEHUS, XUMUYECKasl peaKkus, XUMUUECKasl CBs3b, mMeniogou 2¢hghekm peaxyuu,Moilb, MOJISPHBIN 00BEM,
PacTBOP; NEKTPOIHUTHI, HEIIEKTPOJIUTHI, DIECKTPOIUTHUECKAS AUCCOLUAIIMS, PEAKIIMY HOHHOTO 00MEeHa, KaTalnu3aTop, XumMuyeckoe pagnosecue, obpamumvie U He-
obpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBIIEHHUE, AJUIOTPONHUS, aM(pOTEPHOCTD,
XUMHYECKas CBs3b (KOBAJIEHTHAsI, HOHHAS, METAITMUECKAs ), KPUCTAJUTMYECKast PELIETKA, KOPPO3Us MEemaios, Cniasbl; CKOpOCMb XUMUYECKOU peaKyuu, TPeJebHO
nonycrumas konuentpauus (ITJIK) Bemectsa;
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WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) ¥ IPUMEHSATH 3TH MOHSTUS IIPU ONUCAHNUU BEILECTB U UX IPEBPALLCHUH;

UCIIOJIb30BaTh 3HAKU U CUMBOJIBI JUIsS (DUKCALIUM PEe3yIbTaTOB HAONIOJCHHUNA, COCTaBICHHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIUHU, 3alUCH
JAHHBIX YCJIOBUH 3a1a4. Vcnonb3oBaTh 0003HaueHus, umerommuecs B [lepuoanyeckoit cucreme U Tabiuiie paCTBOPUMOCTH KUCIIOT, OCHOBaHUMN M COJIEH B BOJIE AJIs
BBIITOJIHCHUS 3aJaHU.

OIpeNIeNIATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS XUMUUYECKUX 3JIEMEHTOB B COEMHEHUAX Pa3IMYHOI0 COCTABA; IPUHAJICKHOCTD BEILIECTB K OIIPE/ICIIEHHOMY
KJIACCy COEJIMHEHUI C OIIOPON Ha OIpeesIeH s, B TOM YUCJIE CTPYKTYPUPOBAaHHbBIE; BUJbl XMMHUUECKOH CBSI3U (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKAsl) B HEOPTraHu-
YECKHUX COCMHEHUSX; 3apsi]l HOHA TI0 XUMHUYECKOH opMyJie; XapaKTep Cpebl B BOJHBIX PACTBOPAX KUCIOT U IIEI0YEH, mun Kpucmaniuyeckol peuémku KOHKpem-
HO20 gewjecmea,

packpeiBath cMbIci [lepuonnueckoro 3akona J.1. MenzeneeBa 1 1eMOHCTPUPOBATh €r0 HOHUMAHUE: ONUCLIBAMb U XAPAKMepU3068amy TaAOINYHYI0 GopMy
[lepuonuveckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB: pa3iinMyaTh MOHATUS «TJIaBHAs moArpymnmna (A-rpymma)y» u «modounas noarpynna (b-rpymmna)», mansie u 601b-
1M NIEPUOJIbI; cOOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS B IIEPUOANYECKOM TabiuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHSI aTOMOB XMMHUYECKHX 3JIe-
MEHTOB (COCTaB U 3apsj AApa, 0011ee YUCIIO FJIEKTPOHOB U PACIPEIEICHUE UX 110 3JIEKTPOHHBIM CII0SIM); 00bACHAMb 00IIME 3aKOHOMEPHOCTH B N3MEHEHNUN CBOWCTB
XMUMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUH B IpejiesiaX MaJlbIX epUOJI0B U IIABHBIX MOJArPYIII C yUETOM CTPOEHUS X aTOMOB;

KJIacCcu(UIUPOBATh XUMUYECKUE FIIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA; XMMUYECKHE PEaKIuy (TI0 YUCITy ¥ COCTABY YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, 11O
TEII0BOMY 3 (eKTy, 0 U3MEHEHUIO CTENEeHEeH OKUCIEHUS XUMUUECKUX JIEMEHTOB) C OIIOPOH Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIINE U CIICI(PUUISCKIE XUMHUECKIE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPKAAsl OMMCAHUE IPIMEPAMHU MOJIe-
KYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIMIA C ONIOPO Ha CXEMBI;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHUECKON TMCCOLMALIMU KUCIIOT, I11€JI04YEH U COJIEH; MOIHbIE U COKpAILEHHbIE YPaBHEHUS peakuii HOHHOI0 OOMEHa; ypas-
HEHMsI peaklMii, MOATBEPKIAIOIIUX CYLIECTBOBAaHHE I'eHETUUECKOM CBSA3M MEX/y BEIIeCTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN TOCPEACTBOM COCTABJICHUS 3JEKTPOHHOT0 OajaHca ITUX PEaKIUii;

IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3SMOXKHOCTH NMPOTEKAHHsI XUMUUYECKUX MPEBPAILEHHH Mocie MpeiBapUTEIbHOIO 00-
CYXJICHUS C TIearorom;

BBIYHUCIISATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JTOJK XMMUYECKOTO 3JIEMEHTa 1o (hopMysie COeAMHEHUS; MacCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIMH C OTIOPOM Ha aJrOpPUTM;

CcJIeZIoBaTh MTpaBUJIaM MOJIb30BAHUS XUMHUECKON MOCY0H U TaOOpaTOpHBIM 000PYA0BAaHUEM, a TAKXKE MpaBHiIaM 00pallleHHs C BELIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMHU 10 BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUUECKHUX OIBITOB I10 MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

IPOBOJUTH PEAKIINH, TOATBEPHKAAOIINE KaUeCTBEHHBIN COCTAaB Pa3JIMYHbIX BEIIECTB: PAcliO3HABATh ONBITHBIM MTyTEM XJIOpUI- OPOMHUI-, HOAMI-, KapOOHAT-
, ocdar-, cunukar-, cynbdar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHUSI M MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
BELIECTB;

IPUMEHSTh OCHOBHBIE OTI€paIli MBICIUTEIbHON IESATENIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMAaTU3aIIIO, BbISIBJICHUE IPUUMHHO-CIIEI-
CTBEHHBIX CBSI3€H — JJIs1 U3y4EHHsI CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIUIL; €CTECTBEHHO-HAyYHbIE METOIbI TO3HAHUS — HAOJI0IeHHEe, U3MEPEHHE, MOIETTUPOBAHHE,
AKCHEPUMEHT (PEanbHbIM U MBICICHHBIN).
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TemaTu4yeckoe miIaHnpoBanue no Kypcy Xumus 8 kiaacc, 68 yacon

HaumenoBanme pa3jaesioB KoaunuvectBo | IlpakTtuyeckue padoTsbl, HIxoabHBIA YPOK
4acoB KoHnTpoJibHbIe padoThl
1. [lepBoHaYaIbHbIE XMMUYECKHE MOHATHUS IIpakTuyeckas padora Nel mo Teme | Marematuka B XuMuu (B pam-
19 «3HAaKOMCTBO C JIaOOpaTOPHBIM O0OPY- | KaX HEAETH MaTEMAaTHUKN)
nosanueM. IlpaBuna texHuku Oe3omnac- | Beepoccuiickuil ypok «39koso-
HOCTHU IPH pabOTe B XUMUYECKOM KaOU- | TUSl U SHEProcOepeKeHUe»
HETE» I'eorpadus u xumus (B paMkax
KonTposbnasi padora Nel no Teme | Henenu reorpadum)
«HauanbHble NOHITHS M 3aKOHBI XUMUN»
2. BaxHeiiue npeacTaBuTe/ M HEOPraHMYeCKNX BelecTB IIpakTnueckas padora Ne2 no Teme | Xumus B ronsl Bennkoit Oteue-
«[Tonyyenue, cobupaHue u pacrio3HaBa- | CTBEHHOHN BOIHBI. Bkiag xumu-
18 HUE KUCIIOPOJa» koB B [lo6ene BOB.( B pamkax

IIpakTnyeckas padora Ne3 1o Teme
«IIpuroroBiieHNE PaCTBOPOB COJEH € UX
3aJJaHHOM MacCOBOM J10JIEN
Kontpoabnas pabora Ne2 no teme
«Baxueime mnpeACTaBUTENN Heopra-
HUYECKHUX BEIIECTB.

He/IeIM MCTOPUM M OOIECTBO-
3HAHUSA)

«Yac xoma» - wH(MOpPMAIMOH-
HBIE TEXHOJIOTUU B XUMUU.
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3. Kinaccupukanus HeOpraHm4ecKux coeMHeHn

IIpakTnyeckass padora Ne 3 o teme

Ko nuto Poccwmiickoii Hayku: CB-

12 «Pemienne 3KCIEpUMEHTAIBHBIX 3a/1a4» | Ba U IPUMEHEHUE HEOpraHUYe-
KonTpoabHas padora Ne 3 mo TeMe | CKMX BEIIECTB.
«OcHoBHBIE Kiacchl Heopranmdeckux | K BcemupoHomy nHIO UMMYHH-
COETMHEHUIN» TeTa (Bpea HEeOPraHMYECKUX Be-
LIECTB 3/10POBbIO UEIOBEKA)
B pamkax Henmenu MCKyccTBa U
TEXHOJIOTHII: METaJlIbl B CTUXaX
U MPO3€ PA3NIMYHBIX MOITOB U
nucarenel. Heoprannueckue
BEILECTBA B COBPEMEHHOW ap-
XUTEKTYpE.
4. llepuoauveckuii 3axkoH u [lepuoanyeckasi cucrema XuMu- 7 XuMUYecKui Kanenaockon (B
yeckux dj1eMeHToB JI.U. MenaeneeBa u cTpoeHHe aToma. pamKax HeJenu XMMHU U Ouo-
norun. Urpet y [leproandeckoi
CUCTEMBI)
5. Xumunyeckasi cBs3b. OKHUCIUTEJBHO-BOCCTAHOBUTE/Ib- KonTpouabnas paGoraNe 4 no temam: | ['arapuHckuil ypok: BemiecTBa
HbIC peaKLHH. 12 «I3 u I[ICXD .M. Menneneesa u CTpo- | KOCMOCA.
enue atoma» u «Ctpoenue BemiecTBa. | K 1HIO moskapHOU OXpaHbI: CO-
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIEC Pe- | CTAB OTHETYLIUTENEH.
aKLUN».
Bcero 68

TemaTnueckoe njaHnpoBanue no kKypcy Xumus 9 kiaacc, 68 yacon

HaumenoBanue pa3jieiioB KoimuecrBo | IIpakTuyeckue padorsl, IIxoabHBINA YPOK
4acoB KonTpoJsbHbIe padoThI
1. BemiecTBo. XMHYeCKHE peaKIMU IpakTuyeckasi pabora Nel. Pemenue | XumMudeckue peakuuu B TPHU-
15 DKCIIEPUMEHTAJBHBIX 3a7ad M0 TeMme | poae (B pamkax Bceepoccuii-

«ONEKTPOIUTHYECKAS TUCCOLIUALINSD)
KonTposabnasi padora Nel no teme
«XUMHYECKHE PEaKIMi B pPacTBOpax
IIEKTPOJINTOBY

CKOr0 ypoka «JKOJOTHS U
IHEProcOEPEIKCHHUE))

2. HemeTaJsjibl M UX COCAUHEHUSA

IIpakTuyeckass padora Ne 2 o teme
"HM3y4eHne CBOMCTB COISIHONW KUCIOTHI"

HcTopust B3pbIBUaTHIX BEILIECTB
¥ BOGHHOT'0 OpYXus. (B paMKax
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IIpakTnyeckass padora Ne 3mo Teme
"N3y4eHne CBOMCTB CEPHOM KUCIOTHI"
IIpakTnyeckass padora Ne 4 o teme
"IlonryueHne amMMuaka U U3y4€HUE €ro
CBOMCTB"

IIpakTnyeckas padora Ne 5 no teme
"[Tony4yeHue yriieKucioro ra3a u u3yde-
HUE ero cBOMcTB"

KonTpoabHas padora Ne 2 mo Teme
«Hemeraibl 1 UX COSIUHEHUSI»

HEJIeTM UCTOPUU M OOIIECTBO-
3HAHUS)

«Yac xoma» - HHPOpPMAIHOH-
HBIE TEXHOJIOTHH B XMMUH.

3. MeTajjibl M1 UX cCOeIMHEHUS

17

IpakTnyeckass padora Ne 6 10 Teme
«KECTKOCTH BOABI U CITIOCOOBI €€ ycTpa-
HEHUS

IIpakTnyeckas padora Ne 7. Pemenue
HKCIIEPUMEHTAJbHBIX 3a7ad [0 TeMe
"Mertasibl

KonTpoabnas padora Ne 3 mo Teme
«Metamibb»

Mertasbl Ha ciryx06e Poccun (B
paMKax MEpONpPUATUH NATPHUO-
TUYECKOTO BOCITUTAHUS).

K BcemupHOMy AHIO UMMYHHU-
TeTa (MEeTaJuIbl, UX COCTUHECHHS,
HAaHOCSIIUE Bpel 310pPOBbIO Ye-
JIOBEKA).

B pamMkax Henmenu HMCKycCTBa H
TEXHOJIOTHI: METAJIJIbI B CTUXAX
U NPO3€ PA3NIMYHBIX IIO3TOB U
MHcaTesne.

4. XuMus M OKpYsKaoImas cpena

I'arapuHckuil ypok: BellecTBa
KOCMOCa.

B pamkax Hezenu XUMuu u 61o-
JoruK: XHMHs — IIOJIb3a HWIIU
BpEJl OKPYXKAIOILIEH cpeie.

5. O0o01menne 3HaAHMI 10 XMMMH 32 KYPC OCHOBHO# IIKOJIbI. 6

Hrorosasi konTpoJibHasi padora Ne 4

3HAaKOMCTBO C WHJUBHUAYaJb-
HBIM NTPOEKTOM.

Bcero 68

Kanenpapno-temaTnyeckoe niiaHupoBaHue 1o Kypcy Xumus 8 kiace

HanmenoBanue
JIOB

pasne-

HaunmeHnoBanue tem

Koa-so
yac

Bo3mo:xknbie I/IIOP no Temam
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1. IlepBoHavabHble XH- | BBOIHBIN HHCTPYKTAX MO TEXHUKE OC30MACHOCTH. 1 https://resh.edu.ru/subject/lesson/1521/main/
MHYEeCKHE MOHATHSA [Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA.

MeToabl H3y4eHUs] XUMUH 1 https://www.yaklass.ru/p/himija/8-klass/metody-
issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-
khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-
a859-905bb400fe41

ArperaTHble COCTOSHHUS BEIICCTB 1

IIpakTnyeckas padora Nel o reme «3HaKOMCTBO 1

¢ 1abopatopHbIM 00opyaoBanueM. [IpaBuna Tex-

HUKHU 0€30IacCHOCTH IIpU paboTe B XMMUYECKOM Ka-

ouHere»

Uucteie BemecTBa U cMecH. CriocoObl pa3aeiieHus 1 https://resh.edu.ru/subject/lesson/1522/main/

cMecen.

ATOMHO-MOJICKYJIIPHOE yYeHUE. XUMUYECKHUE dJIe- 1 https://resh.edu.ru/subject/lesson/1486/main/

MEHTBI

3HAaKK XUMUYECKHX 3y1eMeHTOoB. [leproagudeckas 1 https://resh.edu.ru/subject/lesson/1486/main/

tabymna .M. Menneneesa

3HaKM XUMUYECKHX 3JIeMeHTOB. [leprnomuueckas 1 https://resh.edu.ru/subject/lesson/1486/train/#156741

tabnuna J[.1. Menneneena

Xumuueckue GopMyIIbl 1 https://resh.edu.ru/subject/lesson/1487/train/#156727

Xumnueckue GopMyIibl 1

BanenTtHocTb 1 https://resh.edu.ru/subject/lesson/1520/main/

BanentHocTtn 1

DU3nUECKUE U XUMUUYECKHE SIBIICHUS. XAMUUYECKHE 1 https://resh.edu.ru/subject/lesson/1485/main/

peaKIuu

3aKOH COXpaHEHHs MAaCcChl BeIIEeCTBA. XUMHUECKUE 1 https://resh.edu.ru/subject/lesson/1519/main/

YpaBHEHHSI

XUMHYECKHE YPaBHEHUS 1



https://resh.edu.ru/subject/lesson/1521/main/
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
https://resh.edu.ru/subject/lesson/1522/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/train/#156741
https://resh.edu.ru/subject/lesson/1487/train/#156727
https://resh.edu.ru/subject/lesson/1520/main/
https://resh.edu.ru/subject/lesson/1485/main/
https://resh.edu.ru/subject/lesson/1519/main/

THUIbl XUMUYECKUX PEaKIHil

https://resh.edu.ru/subject/lesson/1519/main/

THUIbl XUMHAYECKUX PEaKLIHi

[ToBTOpenue u o6odmenrne TeMbl «HavaabHbIE MO-
HATHUA U 3aKOHBI XUMUI))

Kounrtpoasnas padora Nel no reme «Havanbubie
MIOHSTHSI U 3aKOHBI XUMUI

2. BaxuHeiimme npejacra-
BHUTEJIH HeopraHuye-
CKHX BelIeCTB

Bo3nyx u ero cocras

Kucnopon. O3on

https://resh.edu.ru/subject/lesson/2447/main/

IIpakTnueckas padora Ne2 no teme «Ilonyuenue,
coOupaHue U pacro3HaBaHUE KHCIOPOIa»

OKCHIbI

Bomopon https://resh.edu.ru/subject/lesson/3119/main/
Kucnors https://resh.edu.ru/subject/lesson/2055/main/
Comu

Konnuects Bemectsa. MosnsipHas Macca BeiecTBa

https://www.yaklass.ru/p/himija/8-klass/raschetnye-
zadachi-po-khimii-14608/kolichestvo-veshchestva-226776/re-
9laebac2-1e8d-4f6d-936f-0645b96f2afa

Konnuects Bemectsa. MosnsipHas Macca BeniecTBa

MosnsipHblil 00bEM ra3oB. 3ak0oH ABOTapoO

https://yandex.ru/video/preview/?text=pa11%20mosp-
HbI1%2000beM%20ra30B&path=yandex_search&parent-

reqid=1653816769875720-4945180698388456504-vlal1-0961-

vla-17-balancer-8080-BAL-
1240&from type=vast&filmld=11148031339432084808
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PacdeTs! Mo XuMHYECKUM YpaBHCHUAM

https://www.yaklass.ru/p/himija/8-klass/raschetnye-
zadachi-po-khimii-14608/prosteishie-vychisleniia-po-
uravneniiam-khimicheskikh-reaktcii-14761/re-e100cd05-9dd5-

4db7-92fb-e07e439bd0b2/pe?resultld=3762462691&c=1

PacdeTs! Mo XUMHYECKUM YpaBHCHUAM

Bona. 3arpsznenue npupoaHbix Boja. OCHOBaHUS.

https://resh.edu.ru/subject/lesson/2442/main/

PaCTBopBI. MaccoBas A0JIs1 paCTBOPEHHOI'O BEUIC-
CTBa.

https://resh.edu.ru/subject/lesson/2062/main/

PacTtBOpsl. MaccoBas 107151 paCTBOPEHHOIO BELIE-
CTBa.

https://www.yaklass.ru/p/himija/8-klass/rastvory-
58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-
zadannoi-massovoi-d_-229575/re-9ea04912-a08b-43ea-b86e-
4a6952c66¢2f/pe?resultld=3762462962&c=1

IIpakTnueckas padora Ne3 no teme «lIpuroros-
JICHHE PAaCTBOPOB COJIEH € MX 3aaHHONW MaccoBOH
JOJIEH»

O0001IeHrEe U cUCTEMaTU3aLUs 3HAHUI IO TEME
«BaxkHeie mpecTaBUTEIN HEOPraHMUECKUX Be-
mectB. KonnuecTBEHHBIE OTHOLIEHUSA B XUMUN»

Kounrpoabsnas padora Ne2 no reme «Baxkuetimme
MpeACTaBUTENN HEOPraHMYECKUX BemecTB. Konnue-
CTBEHHBIE OTHOIIEHUSI B XUMUN»

3. Kuaaccuduxkanusi He-
OpPraHMYecKHX coeIMHe-
HUI

Oxkcupl: kiaccuuKkanys U CBOWCTBA.

https://resh.edu.ru/subject/lesson/2445/main/

OKCI/II[LII KHaCCI/I(I)I/IKaI_II/ISI U CBOMCTBA.

OcHoBaHusl: KinaccuuKalus 1 CBONCTBA.

https://resh.edu.ru/subject/lesson/2443/start/

Kucnorsr: I(J'IaCCI/I(bI/IKaI_II/ISI 1 CBOMCTBa

https://resh.edu.ru/subject/lesson/3120/main/

Kucnorsr: KJIaCCI/I(bI/IKaL[I/I}I U CBOICTBa
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Comu: xnaccudukanys U CBOMCTBA.

https://resh.edu.ru/subject/lesson/2441/main/

Conu: kiaccuuKanus U CBOMCTBA.

I'enernueckas cBA3b MEXKIY KilaCCaMU HEOpraHuve-
CKHX BCIICCTB.

https://resh.edu.ru/subject/lesson/2440/main/

I'enetnueckas CBA3b MCKAY KilaCCaMH HCOpraHnuve-
CKHX BCIICCTB.

IIpakTnueckas padora Ne 3 no teme «Pemienne
HKCHEPUMEHTAIbHBIX 334a4»

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10 TEME
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COCTMHCHHIN

KonTpoabHnas padora Ne 3 1o teme «OCHOBHBIE
KJIACCHI HEOPTAaHUYECKUX COCTMHEHUI)

4. Ilepuoauveckuii 3a-
koH u Ilepuoamueckas
cCHCTeMa  XHMHYeCKHX
jemeHTOB JI.M. Menne-
JieeBa M CTPOEHHe aToMa.

EcrecTBeHHbIE ceMeiicTBa XUMUYECKHUX 3JIEMEHTOB.
AMpoTepHOCTSD.

https://resh.edu.ru/subject/lesson/2053/start/

OTtkpbiTHE MeEH1e1eeBbIM IEPUOANUECKOTO 3aKOHA

https://resh.edu.ru/subject/lesson/6375/main/134038/

OcHoBHbBIC CBCIACHUSA O CTPOCHUHN aTOMOB

https://resh.edu.ru/subject/lesson/2051/main/

CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB XUMHUYe-
ckux 3rmeMeHToB 1-20 B Tabmumne /.M. Menneneena.

https://resh.edu.ru/subject/lesson/2050/main/

ITepnonnueckuit 3akon [I.11. Menneneesa u crpoe-
HUE aToMa

https://resh.edu.ru/subject/lesson/2049/main/

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'o 3JICMCHTA Ha OCHO-
BaHHMH €10 ITOJIOKCHUS B nepnonnqecmﬁ CHCTEME.

https://www.yaklass.ru/p/himija/8-klass/periodicheskii-

zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-
zakonomernosti-izmeneniia-svoistv-kKhimicheski -174105/re-
d3002f47-d939-4f66-8abe-
47d0ballde9d/pe?resultld=3762463162&c=1
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3nauenue [lepnoanueckoro 3akona u [lepuoanye-
CKOU cHCTEeMbl XUMUUYECKUX 35ieMeHToB [[.1. MeH-
JieyieeBa.

5. XumMu4yeckasi CBA3b.
OKHCIUTETBHO-BOCCTA-
HOBHTEJIbHbIE peaKIuM.

HNonnasg xuMudeckas CBSI3b.

https://resh.edu.ru/subject/lesson/2439/main/

KoBanentnas xumnueckas cBia3b. KoBajieHTHasa He-
MOJIsipHas CBS3b.

https://resh.edu.ru/subject/lesson/2048/start/

KopanenTHas nojrsipHasd CBA3b.

https://resh.edu.ru/subject/lesson/2048/start/

MerTannuueckass XMMHUYECKas CBSI3b

https://resh.edu.ru/subject/lesson/2438/main/

CreneHp OKUCIECHUS

https://resh.edu.ru/subject/lesson/3121/main/

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkunu.

https://resh.edu.ru/subject/lesson/3122/main/

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKnuu.

O06o001eHue B cucTeMaTH3ays 3HAHUH 110 TEMaM:
«I13 u [ICXD [I.1. MenaeneeBa u CTpoeHUE
atoma» u «Ctpoenue BemiecTBa. OKUCIUTENHHO-
BOCCTAHOBUTEJIHHBIC PEAKITHI.

KonTtpoabsnas padoraNe 4 no remam: «I13 n
[ICXD JI.1. MenneneeBa 1 CTpOEHUE aTOMay U
«Ctpoenue BemecTBa. OKUCIUTEIBHO-BOCCTAHOBU-
TEJIbHBIE PEAKIIUI.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIC pCaKknunu.

O00011IeHNE U CUCTEMAaTH3aI1s 3HaHUI 10 TEMaM:
«I13 u [ICXD [1.1. MenaeneeBa u CTpoeHUE
atoma» u «CtpoeHue BeniectBa. OKUCIUTENBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUNY.

[ToBropenne no temam: «I13 u IICXO JI.U. Menne-
JeeBa U cTpoeHue atoMa» U «CTpoeHue BEIIECTBA.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHI.

BCEI'O 3A 8 KJIIACC

68
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Kanennapho - TemaTtuyeckoe niianupoBaHue no kypcy Xumus 9 kiacc, 68 yacos

HaumeHoBaHue pa3jie/ioB

HaumeHoBaHHne TeM

KoauuecTBO 4acoB

Bo3moxknbie 3/IIOP no temam

1. BemecTBo. XuUMHUYeCKHE peak-

187071

BBOHBIN HHCTPYKTaX MO TEXHUKE
6e3omacHoctu. [leproaudeckuii 3a-
koH. [lepuonnueckas cucrema XumMu-
yeckux 3yiementoB J[. . Mennene-
eBa. CTpoeHHe aTOMOB.

https://resh.edu.ru/subject/lesson/2051/main/

CTpOGHI/Ie BECIICCTBA: BUAbI XUMHNYC-
CKOM cBs3U. TUIIBI KPUCTAJUIMYECKUX
peLIETOK

Knaccudukanus HeopraHm4ecKux
BEIECTB U MX HOMCHKJIATypa U
CBOMCTBA

Krnaccudukanus XuMH4eCcKUX peak-
LU 10 Pa3JIMYHBIM OCHOBAHUSM

https://resh.edu.ru/subject/lesson/4938/main/151110/

[ToHsTHE O CKOPOCTH XUMUUYECKOMN
peakuuu. Katanus

https://resh.edu.ru/subject/lesson/2102/main/

DNEeKTPONUTHYECKAs TUCCOLIUAIIHS

https://resh.edu.ru/subject/lesson/1518/main/

OCHOBHBIE NOJIOKEHUS TEOPUH DJIEK-
TponuTHueckoi auccoruanuu (TO/I)

https://resh.edu.ru/subject/lesson/1518/train/#189678
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XHUMHUYECKHE CBOMCTBA KUCIOT KaK
DJIEKTPOIUTOB

https://resh.edu.ru/subject/lesson/1606/start/

XUMHUYECKHE CBOMCTBA KUCIOT KaK
3JIEKTPOJIUTOB

XUMHUYECKHUE CBOMCTBA OCHOBAHUH
KaK 3JICKTPOJIUTOB

https://resh.edu.ru/subject/lesson/1606/start/

XUMHUYECKUE CBOUCTBA COJIEU KaK
AJIEKTPOJIUTOB

https://resh.edu.ru/subject/lesson/1606/start/

[TonsiTve o TUAPOIHN3E CONIEH

https://resh.edu.ru/subject/lesson/3123/main/

IIpakTnyeckas padora Nel. Peme-
HHE YKCIIEPUMEHTAIBHBIX 33134 10
TeMe «DIEKTPOITUTHYECKAst UCCO-
IZENINZE

O0001IeHre 1 cucTeMaTh3anus 3Ha-
HUM 110 TeMe «XUMHUECKHUE PEAKLIUHU
B pacTBOPAX BJEKTPOJIUTOBY

https://resh.edu.ru/subject/lesson/2101/train/#208360

KonTtpoabsnas pa6ora Nel o reme
«XHMMHUYECKHE PEaKIIMK B pacTBOpax
IEKTPOIUTOBY

2. HemeTaJ/li1bl M X CoOCANMHCHUSA

OO6m1ast XxapakTeprucTUKa HEMETAILIIOB

OOmiast xapakTepUCTHKA HJIEMEHTOB
VIIA-rpynnsl — rajoreHon

https://resh.edu.ru/subject/lesson/2075/main/

CoenHeHns TAJIONEHOB

https://resh.edu.ru/subject/lesson/2075/train/#195017
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IIpakTuyeckas padora Ne 2 no
teMe "M3yueHue cBOMCTB CONIHON
KUCJIOTHI"

OO0mas XapaKTepUCTUKA SJIEMEHTOB
VIA-rpynnel — xanbkoreHos. Cepa

https://resh.edu.ru/subject/lesson/2434/main/

CepoBoniopon 1 cynbhuabI

https://resh.edu.ru/subject/lesson/2434/train/

KI/ICJ'IOPOI[HBIG COCAUHCHUS CCPhL

https://resh.edu.ru/subject/lesson/2076/main/

IIpakTnueckas padora Ne 3no Teme
"N3yueHue CBOMCTB CEpHOM KHC-
JOTHI"

OO01as xapakTepucTUKa XuMu4ie-
CKHX 3JIEMEHTOB VA-rpynibl. A30T

https://resh.edu.ru/subject/lesson/2078/start/

Ammvuak. Coiit aMMOHMS

https://resh.edu.ru/subject/lesson/2078/train/#208404

IIpakTnyeckas padora Ne 4 o
teme "[lonydyeHne aMMuaka u uzyde-
HUE ero cBOMcTB"

KI/ICJIOPOI[HBIG COCIMHCHHUA a30Ta

https://resh.edu.ru/subject/lesson/2074/start/

KI/ICHOpOILHBIC COCIMHCHHUA a30Ta

https://resh.edu.ru/subject/lesson/2074/train/#194807

dochop u ero coequHEHUS
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OO1w1ast xapaKTepUCTHKA SJIEMEHTOB
IVA-rpynnsl. Yrinepon

https://resh.edu.ru/subject/lesson/2072/main/

Kucnoponnsie coenuHeHust yriiepoaa

https://resh.edu.ru/subject/lesson/2071/main/

IIpakTnyeckas padora Ne 5 o
teme "[lonyyenue yriekucioro rasa
Y U3y4YEHHUE ero CBOUCTB"

YrieBoaopoibl

https://resh.edu.ru/subject/lesson/1608/main/

Kucnopoaconep:xaime opranuye-
CKHE€ COCTUHEHUS

https://resh.edu.ru/subject/lesson/2066/main/

erMHI/Iﬁ Hn €ro COCANHCHUA

https://resh.edu.ru/subject/lesson/2069/main/

CuimkaTtHas IMPOMBIIIJICHHOCTD

https://resh.edu.ru/subject/lesson/2069/train/#208479

HonyquI/Ie HEMCTAJIJIOB

[TonydyeHue BaXKHEHIIUX XUMUYE-
CKMX COCJIMHEHU HEMETAIIOB

00o061menue o reme «Hemeramiel u
HUX COCIUHEHUI»

https://resh.edu.ru/subject/lesson/2068/main/

KonTtpoabsnas padora Ne 2 o reme
«Hemeramibl ¥ UX COEAMHEHUS

3. MeTra/Liibl 1 X COCIMHCHU A

OO11ast xapakTepUCTHKa METAJIIOB

https://resh.edu.ru/subject/lesson/1607/main/
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XHUMHYECKHE CBOMCTBA METALJIOB

https://resh.edu.ru/subject/lesson/1607/train/#195239

OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
|A-rpymmbl

https://resh.edu.ru/subject/lesson/1602/main/

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
|A-rpymmnbl

https://resh.edu.ru/subject/lesson/1602/train/#208523

O6mas xapakrepuctuka [IA-rpymisl

https://resh.edu.ru/subject/lesson/3124/main/

O6mas xapakrepuctuka [IA-rpymisl

https://resh.edu.ru/subject/lesson/3124/train/#194852

JKEcTKOCTBL BOIBI U CIIOCOOEI €8
yCTpaHEHHs

IIpakTunyeckas padora Ne 6 1o
Teme «OKECTKOCTh BOBI M CIIOCOOBI
€€ yCTpaHCHUS»

AJTIOMUHHHN ¥ €T0 COeTUHEHUS

https://resh.edu.ru/subject/lesson/1604/main/

Keie3o u ero coenuHEHUA

https://resh.edu.ru/subject/lesson/1605/main/

Kene3o u ero coenuHeHns

https://resh.edu.ru/subject/lesson/1605/train/#208553
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IIpakTuyeckas padora Ne 7. Peme-
HUE JKCIIEPUMEHTAJIBHBIX 3aJa4 IO
teme "Metauibl"

Kopposus meTtaios u criocoos! 3a-
LIUTHI OT HEE

https://resh.edu.ru/subject/lesson/3479/main/151190/

Mertaiuel B ipupoe. [lonsitue o me-
TaJUTypruu

https://resh.edu.ru/subject/lesson/3493/main/151216/

Mertannsl B npupoje. [lonstue o me-
TAJUTYPTrUHA

O000ueHue 3aunii no teMme «Me-
TaJUIbD»

https://resh.edu.ru/subject/lesson/2067/main/

KonTtpoabnas padora Ne 3 o reme
«MetamisDy

4. XuMus ¥ OKpyKamouas cpeaa

Hosrie MaTepuraibl U TCXHOJIOIUH

XuMUA U 310POBbE.

OCHOBBI KOJIOTHYECKON IPAMOTHO-
ctu. lIpenenpHo-n0MycTMMAas KOH-
LIEHTpaLUs

[IpupoiHBIE HICTOYHUKH YIJIEBOJIO-
pozloB

https://resh.edu.ru/subject/lesson/6148/main/170465/

XHWMHWYECKUH IKCIIEPUMEHT: U3yYe-
HUe 00pa3I10B MaTepHaJIOB

5. O0001menne 3HAHUI IO XUMHUH
32 KYPC OCHOBHOM IIKOJIbI.

BemecTBa

XHUMHUYECKHE pcaknuuu

OCHOBBI HEOPTAHMYECKOW XUMHUH
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HTorosasi KOHTpoJbHAsA padoTa Ne

4
[ToBTOpeHME U 06001IIEHNE 2
BCEI'O 3A 9 KJIACC 68
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