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[HOACHUTEJIbHAA 3AIIMCKA

Pabouas mporpamma 1no XMMuM sl 00y4arouuxcsl ¢ 3aJ€p>KKON MCUXUYECKOTO
pazButusa (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OO0IIEro oOpa3oBaHUsl COCTaBJICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa3oBaTENbHBIM CTaHAAPTOM
ocHOBHOTO oOmiero oopazoBanus (I[Ipukaz Munnpocsemenus: Poccuun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHuctepcTBOM tOCcTUIMU Pocculickoit ®enepanuu
05.07.2021 r., per. Homep 64101) (mamee — OIOC 0OO0O0), denepanbHOit
aJanTUPOBAaHHONM OCHOBHOM 00pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOTIO  OOUIETO
o0Opa3oBaHus ISl 00y4aroIMUXCsl C OrPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (IIpukas
Munpocsemennss Poccun ot 24.11.2022 Nel025, 3apeructpupoBan MHHUCTEPCTBOM
tocturiuu Poccutickoit @enepanuu 21.03.2023 r., per. Homep 72653), ananTupoOBaHHOM
OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMON OCHOBHOTO 0OIIero oOpa3oBaHus s
00y4aroIuXCs € 3aIePKKOIN MCUXUYecKoro pa3Butus, [IpumepHoii pabouei mporpaMMbl
yueOHOoro npeamera «Xumus» (0a30Bblil YpOBEHB), pabouell mporpaMmMoil BOCIIUTaHUs
oOydJaromuxcs TMpU TMOJYyYEHHH OCHOBHOTO 00mIero oOpa3oBaHHs, C Y4E€TOM
pacnpelieIeHHBIX MO Kjaccam MpOBEpsieMbIX TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 0Opa30BaHUs U DJIIEMEHTOB
COJIepKaHusl, PEJCTABICHHBIX B Y HUBEPCATbHOM KoauduKkaTope no xumun, Konuenuuu
npenojaBaHus y4eOHoro npeamera «XuMus», B 00pa3oBaTeIbHbIX Opranu3amnusax PO,
peanu3yronX OCHOBHBIE 00111€00pa30BaTENIbHBIE TPOrPAMMBI.

O61mas xapaKTepuCcTHKA y4eOHOro npeaMera « XuMHus»

VYyeOupiii  npeamer  «XUMHS» ~ BXOAUT B MNPEAMETHYIO  00JacTh
«EcrecTBeHHOHAy4HbIE TpPEAMETh». B cucreMe ecTecTBEeHHOHay4yHOro oOpa3oBaHUS
XUMHS KaK y4eOHBIM PeIMeT 3aHUMAaeT BaXXKHOE MECTO B TTO3HAHUU 3aKOHOB MPHUPO/IBI,
dbopMHUpOBaHUM HAYYHOW KAPTHUHBI MHUpPA, CO3JaHUM OCHOBBI XMMHUYECKHX 3HAHHMH,
HEOOXOJUMBIX JJIsSi TOBCEIHEBHOW >U3HHM, HABBIKOB 3/I0POBOTO MU OE€30MACHOTO IS
YyelloBeKa W OKpYXalolled ero cpeapl oOpas3a >KHM3HM, a TaKkKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

YcenemHocTh M3y4eHUs] XMMHUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKHUM SI3BIKOM,
coOmoileHneM TMpaBuil  0O€30MacHOM pabOThl TPH  BHINOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOUYHCIIEHHBIX CBS3€M XMMHUU C APYTMMH MPEIMETAMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKITIOYaEeT B c€0si OCHOBBI HEOPTAaHUYECKOW U OPTaHMYECKOW XMMHH.
I'maBHOI uaeei mporpamMMBbl SIBISETCS CO3JjaHUE 0A30BOTO KOMILJIEKCA OMOPHBIX 3HAHUM
[0 XUMHH, BBIPAXKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYYaAIOIIMXCS U HX
0COOBIM 00pa30BaATEIBHBIM TOTPEOHOCTSIM.

B copepxaHnn AaHHOrO Kypca IMpeACTaBIEHbl OCHOBOIOJIATAIOIIME XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIONIME H3YYEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKNX NPEBPALICHUI U ITyTEN YIIPABICHUS UMU
B LIEJISIX MOJIYYEHHS BEIIECTB U MAaTEPHUAIIOB.

TeopeTnueckyro OCHOBY U3YYEHHSI HEOPraHUYECKOM XUMHHU COCTABIISIET ATOMHO-



MOJIEKYJIsIpHOE yueHue, [lepuonnueckuni 3akon /.M. MenneneeBa ¢ KpaTKUMHU

CBEJICHUSIMU O CTPOCHHMHM aTOMa, BHJAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMHYECKUX PEaKIIUi.

B u3yueHun kypca 3HauUMTENIbHAS! POJIb OTBOJUTCS XUMUUECKOMY IKCIICPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JIA0OpaTOpPHBIX pabdOT, OMUCAHUIO PE3YJIbTATOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOIOICHUI0 HOPM M TpaBui Oe30MacHoi padoThl B
XUMUYECKON J1ab0opaTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mpoliecce 00ydeHus MO3BOJIUT 00 y4arOIUMCs
¢ 31IP ycBOUTH KJTFOUEBBIE XUMUUYECKUE KOMIIETCHIIUU U TIOHAThH POJIb U 3HAUYEHUE XUMUU
Cpeau APYyTrux HAyK O IPUPOJIE.

N3ydenne xumuum crnocoOCTByeT (HOPMUPOBAHUIO Yy OOYYAIOIIUXCA HAYyYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIICHAYyYHBIX METOJ0B (HAOIIOJCHUE, W3MEpPEHHUE,
AKCTIEPUMEHT, MOJIEIUPOBAHUE), OCBOCHUIO MPAKTUUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUH, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBS3SIX C MpeaMeTamMu « OKpYyKaroui Mup,
«Dusukay, «buonorus», «l'eorpadus», «Maremaruka» U (HOPMHUPYET KOMIIETECHIIUH,
HE0OXOAUMBIE JIJISI POJOJDKEHUsI 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydenne xumuu cnocoOCTByeT pa3ButHio y oOywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIMOHAIBHOW  TPaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh WH(OOpPMAILMIO, TPEACTABICHHYIO B
pasnuUYHBIX (opMax. 3HAYUMOCThH MpeaMeTa sl pPa3BUTHUS KU3HEHHON KOMIETEHIIUU
oOyuaromuxcs ¢ 3[IP 3akimiodaercs B YCBOGHHHM OCHOBBI XHUMHYECKUX 3HAHUH,
HEOOXOJMMBIX ISl MOBCEIHEBHON >W3HM;, HABBIKOB 3/I0POBOTO U OE€30MACHOTO st
YeJioBeKa U OKpY’KaloIlel ero cpenbl oopasza >kxu3Hu; GOPMHUPOBAHUU IKOJIOTHUECKOU
KYJIbTYpBI.

[Iporpamma oTpakaeT cojepkaHue OOydeHUs NpeaMeTy «XUMHUS» C y4eTOM
0co0BIX 00pa3zoBaTenbHbIX MOTpeOHOCTEN oOyuaronuxcs ¢ 3[IP. OBnanenue ydeOHBIM
npeaMeToM «XHUMHS» TMPECTABISET OMPENEICHHYI0 TPYAHOCTh NIl OOYYaromuXcs C
3I1P. D10 cBsi3aHO C OCOOCHHOCTSIMU MBICTUTEILHON JNEATCIbHOCTH, MEPUOTUICCKIMU
KoJIeOaHUSMH BHUMAaHHUS, MaJIbIM 00bEMOM MaMSTH, HEJIOCTATOYHOCTHIO OOIIETo 3amaca
3HAHUM, MOHWKEHHBIM I[103HABAaTEJIbHBIM HMHTEPECOM KM HU3KUM YPOBHEM pPEYEBOIO
pa3BUTHSL.

st mpeomoneHuss TPYAHOCTEH B HM3YyYCHHH YYEOHOro mpeamera «XHUMHs»
HeoOxonuMa ajanTaius o0beMa M XapakTepa yueOHOro mMarepuaia K Mo3HaBaTeIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeTOpUU OOYYAIOIIUXCS, YUET MX OCOOCHHOCTEH pPa3BUTHS:
WCIIOJIb30BaHUE AJIITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXKIPEIMETHBIX CBS3€il,
MIOCTEMEHHOE YCIOKHEHUE U3Yy4aeMoro MaTepuaia.

[Ipy w3ydyeHMH XUMUU HEOOXOIWMO OCYIIECTBISATh B3aMMOJICHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnuecknii Matepuang peKOMEHAYETCS H3y4daThb B IPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXXHO BbIJICJIEHHE OT/IENbHBIX YPOKOB Ha PEILICHHE 3a]1a4 B CBSI3U CO
CIOKHOCTBbIO aHanu3a Tekcra oOywaromumucs ¢ 3IIP. Opranudeckoe eIuHCTBO
MPAKTUYECKON M MBICIUTEIbHOU JEATENbHOCTH OOYy4YaloMIMXCsl Ha YpOKaxX XUMHUH
CrocoOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHHUMaHUE MPU U3YUYEHUH XUMHUU YICISETCS U3YUYEHUIO «CKBO3HBIX)



MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.

Hean u 3a7a4u M3y4eHus y4eOHOro npeaMera « XuMHs»

Obwue wyenu wu3ydyeHUs YydeOHOro mnpeaMera «XHUMHUS» MPEICTABICHbI B
[IpumepHoii  paboueil mporpamMme OCHOBHOro oOumiero oOpa3zoBanusd. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
o0Opa3oBaHus, HANPABIEHHOCTH OOYYEHUS HAa pPA3BUTUE U CAMOPA3BUTHE JUYHOCTH,
dopMupoBanue e€ HHTEIUIEKTa W oOmed KylabTypbl. OO0yueHUEe YMEHHUIO YUYUTHCS H
MIPOJI0JIKATh CBOE 00pa30BaAHME CAMOCTOSATENILHO B HACTOSLIEE BPEMS SIBJISIETCA OJTHOM U3
BaOKHEHIINX (PYHKIUH y4eOHBIX IPEAMETOB, B TOM YHUCIIE U «XUMHUN.

Hnst obywarouuxest ¢ 3I1P, Tak ke, Kak W JJIs1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHYIO porpammy,
JOMHUHHPYIOLIEE 3HaYCHUE TPUOOPETAIOT TaKue yeiu, Kak:

e (GopMHpOBAaHME  MHTEJUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TMPUHATUIO  PEIICHUH, CIOCOOHOMN
aJanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU;

® HANpPaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYeCKOe MPHUOOIIEHUE YydYaluxcs K
CaMOCTOSATEIIbHOM TMO3HABATENBHON JEATEIBHOCTH, HAYYHBIM M TPAKTUYECKUM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHUBALMIO U PA3BUTHE CIMOCOOHOCTEH K
XUMHHY;

e obecrieueHue ycioBUi, CHOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUYaIOLTUMUCS OIbITa
pa3zHOO0pa3HOM AESITENbHOCTH, O3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3IMYHBIX
BUJIOB JIEATEIBHOCTH;

e (opMuUpOBaHUE YMEHUI OOBSICHITH U OLIEHUBATH SIBIECHUS OKPYXKAIOIIEero Mupa Ha
OCHOBAaHWH 3HAHUH U OIIBITA, TOJYYEHHBIX IIPU U3YUYECHUN XUMUH;

e (opMupoBaHUE Yy OOYyYaIOUIMXCS T'yMAHUCTUYECKHX OTHOILIEHUH, MOHUMaHUS
[IEHHOCTH XUMHUYECKHUX 3HAHUI NI BBIPAOOTKU 3KOJOTHYECKH LIE€JIecOo00pa3HOro
HOBEJIEHUSI B OBITY WM TPYJOBOW JEATEIBHOCTH B LENISIX COXPAaHEHHUS CBOETO
310POBbS U OKPYKAIOIIEH MPUPOJHOU CPELBI;

® pa3BUTHE MOTUBAalUUMUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOUiIs ¥ HANpaBICHHOCTH JNajbHEHIIEro
00yJeHHUSI.

Kypc nanpasinieH Ha perieHue cienyonmx 3aday, 00eceynBalonX peaau3aluio
JUYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEIBHOCTHOIO MOJAXOJ0B K OOYYEHUIO XUMUU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIETO 00pa30BaHMUS:

e (GopMUpOBAaHUE TEPBOHAUYAIBHBIX CHUCTEMATH3UPOBAHHBIX MPEACTABICHUI O
BELIECTBAX, MX IMPEBPAIICHHUIX W MPAKTHYECKOM [PUMEHEHUH; OBJIAJCHUE
HNOHSTHIHBIM aIllapaToM U CUMBOJUYECKUM SI3bIKOM XUMUU;

® 0CO3HaHHE OOBEKTHMBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX NMPEBPALIECHUN HEOPraHWYECKUX U
OPraHWYECKUX BEUIECTB KAaK OCHOBbI MHOTMX SIBJICHUW JKMBOW M HEXUBOU
MPUPOABL; YriayOJIeHue NpeICTaBIECHUI O MAaTEpUAIbHOM €IMHCTBE MUPA;



® OBJIJICHHE OCHOBAMHU XMMHMYECKOW IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBAThH
1 00BbEKTHBHO OIICHUBAThH )KU3HECHHBIE CUTYAIllH, CBI3aHHBIC C XUMHEH, HaBBIKAMH
O0e3omacHOro oOOpalleHus € BEUIECTBAMHU, HCIIOJIb3YEMbIMU B IOBCEJHEBHOMN
KU3HU; YMEHHEM aHAJIM3UpPOBaTh M IUIAHUPOBATH JKOJIOTUYECKH O€30MacHoe
MIOBEJICHUE B LIEJISIX COXPAHEHHUS 3I0POBbS U OKPYKAIOIIEH CPEeIbl;

e (GopMuUpOBaHUE YMEHHI YCTaHABIUBAThH CBSI3M MEXKIY peajbHO HaOIIOZacMBbIMU
XUMHAYECKUMHU SBICHUSMHA W TPOIECCaMHU, MPOUCXOISIMIMMH B MHUKPOMHPE,
OOBSICHATh MPHUUYMHBI MHOTO000pa3us BEIIECTB, 3aBHCUMOCTh WX CBOMCTB OT
coCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHUS BEIIECTB OT UX CBOICTB;

e TpUOOpETeHHE OIbITA MCIOIB30BAHUS PA3IUYHBIX METOJOB M3YUYCHHS BEIECTB,
HaOIOJICHNS 32 WX TMPEBPAIICHUSIMHU MPH MPOBEJACHUN HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIIOIH30BAHUEM JTA00OPATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

e (GopMuUpOBaHUE TMPEACTABICHUI O 3HAUYCHUU XUMHYECKOW HAYKH M PEIICHUHU
COBPEMEHHBIX DJKOJOTUYECKUX MpoOIeM, B TOM 4YHCIE€ B TNPEAOTBpAIICHUU
TEXHOTEHHBIX M KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aanTAIIMN Y4eOHOI0 MaTEePHAJIA 10 XMMHUH

OO6yueHune y4dyeOHOMY TMpeaMeTy «XUMHUS» HE0OXOIUMO CTPOUTh Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUW JJISI YCBOSHMSI MPOrPAMMHOTO Marepuajga OOYy4YaroIIMMHUCS C
31IP. bonpiioe BHUMaHHME IOJKHO OBITH YAENEHO OTOOpPY ydeOHOro maTepuaia B
COOTBETCTBHUH C IMPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH 00IIero 0a30BOr0 YpOBHS.
OH J10JKEH MO COAEPKaHuI0 U 00beMy ObITh aJaTUPOBAHHBIM Tl oO0y4atonuxcs ¢ 311P
B COOTBETCTBHUH C UX OCOOBIMH 00pa30BaTeIbHBIMU MOTpeOHOCTIMU. ClielyeT 00JIerYuTh
oBllajieHne MmarepuaioMm oOyvatomumucs c 3[IP mocpenctBoM ero JeTaibHOTO
OOBSCHEHUS C CHUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPATHOW TPEHHUPOBKOW B
OPUMEHEHHH 3HAHUN C UCIIOJIB30BAaHUEM IPUEMOB AITOPUTMHU3ALMU M BU3yaJIbHBIX
O10p, 00Y4YEeHUS CTPYKTYPHUPOBAHUIO MaTepHaIa.

bonpiioe 3HaueHue s MOJHOIIEHHOTO YCBOEGHHS y4eOHOTO Marepuaia WMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOINPOCOB, U3YYaEMbIX B JaHHOM Kypce, ¢ TaKMMU
yueOHbIMU TipenMeramu  Kak «leorpadwusy, «DPuszukay, «buonmorus». Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT JK€ Yy4YeOHBIM MaTepuan ¢ pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYIIEeMY OCMBICICHHUIO, O0Jiee MPOYHOMY
3aKPEIJICHUIO MOJYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipu moAroTOBKE K ypOKaM YYHTENb JOHKEH MPEAYCMOTPETh (hopMUpOBAHUE Y
oOydJaromuxcs yMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh U3ydaeMblid MaTepHal,
IUIAHUPOBATh TPEACTOSIIYI0 padoTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTHh 3a TIPABHJIBHOCTHIO pEYeBOr0 O(OpPMIICHUS BBICKAa3bIBAaHUHN
obyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMM TOBEIECHUS M JeATeNbHOCTH oOyuvaromuxcsa ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTb) HEOOXOIUM CTPOXKAMIIMI  KOHTPOJIb
cOOJIIOICHUST TIPABUJI TEXHUKU O€30MaCHOCTU MPU MPOBEACHUHU Ja0OpPATOPHBIX padoOT B
XUMUYECKOM KaOWHETE.



Buasbl nesarenbnoctu odyyaromuxcs ¢ 311P, o0yciioBiieHHbIE 0CO0bIMU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMH M 00ecIeYrBaKOIIHe OCMBICJIEHHOE OCBOCHHE
COep:KaAaHNU 00pPA30BAHUA 10 NpeaMeTy « XHUMUD)

Copeprxanue BUJIOB JesTeIbHOCTH oOy4datomuxcsa ¢ 3I1P Ha ypokax xumuu
onpezensieTcss uX 0ocoobIMU 00pa3oBaTeIbHBIMU NOTPEOHOCTAMU. [ToMuUMO IKMPOKO
ucnosbdyemblx B OOIT OOO o0mux s Bcex OO0ydaromMXCcs BUAOB JEATEIbHOCTU
ClIelyeT YCWIHTh BHUJAbl JAESITEIbHOCTH, CHEHU(PUYHbIE ISl JAaHHOW KaTerOpHUH
oOyuaromuxcs, 111 00eCeYeHNns: OCMBICICHHOTO OCBOEHUS COIEPKaHUs 0Opa30BaHMS
M0 MpEeAMETY: YCUICHUE NPEIMETHO-TIPAKTUUECKON EATETbHOCTH C aKTUBU3ALIMEH
CEHCOPHBIX CHUCTEM; YEepellOBaHHE BHUJOB JEATEIBHOCTHU, 33JCHCTBYIOMIMX pa3IU4HbIC
CEHCOPHBIE CHUCTEMBbI; OCBOEHHE MaTepHalla ¢ OIOPOH Ha aJrOpPUTM; «IIOIIArOBOCTH» B
U3y4YeHUHM MaTepuasa; MCIOJIb30BaHUE JOTMOIHUTEIbHON BHU3yaJlbHOM OMOpPHI (ILJIaHBI,
o0pas3libl, CXeMbI, 11a0JI0HbI, ONOpHbIE TabyuLbl). [ pa3BuTus y odyuatomuxcs ¢ 311P
YMEHHS JIeNlaTh BBIBOJBI, (POPMUPOBAHUSTPAMOTHOTO  PEUEBOIO BBICKA3bIBAHUS
HEO0X0/IMMO HCII0JIb30BaTh ONOpPHbIE cioBa U Kiume. Ocodoe BHUMAaHUE CIEAYyeT
yIeTUTh OOYYEHHUIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBJICHUE PUCYHOUHBIX U
BepOalbHBIX CXEM, COCTaBJI€HHME TaOJML, COCTaBICHHE KJIacCUPUKALMK C
0003HaYE€HHBIMH OCHOBAHUSMH IS KJIACCU(DHUKAIIMU U HATIOJIHEHUE UX IPUMEPAMH U JIP.
[IpumepHas TemaTHueckas U TepMHUHOJNOTHYecKas Jiekcuka cooTBercTByeT OOII
000.

i obydatonuxcs ¢ 3I1P cyniecTBEeHHBIMU SIBIISIOTCS IPUEMBI paOOTHI C
JEKCUYEeCKUM MaTrepuajaoM 1o mnpeamery. IlpoBoautcs cnenumanpHas pabota 1O
BBEJICHUIO B aKTUBHBIN CJIOBaph OOyYaOUIUXCS COOTBETCTBYIOIIEH TEPMHUHOIOTHUH.
N3y4aemble TEpMUHBI BBOASTCA Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeiabHa BU3YaJlbHAS
HOJAEPAKKA, aITOPUTMbI PabOTHI C ONPEAEIEHUEM, OTIOPHBIE CXEMBI ISl aKTyalIu3aluu
TEPMUHOJIOTUU.

MecTo yyeOHOro npeamMmera «XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepanbHBIM TOCYAAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIET0 0O0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
MpeaMeTHYI0 00acTh «EcTecTBeHHOHAyUHBIE TIPEIMETHD U SBISETCS 00S3aTEIBHBIM
IUTS1 U3YYECHUSL.

Y4eOHbIM TIaHOM Ha €€ M3ydeHue OTBeJeHO 136 yd4eOHBIX 4acoB — Mo 2 49 B
Hezenmo B 8 1 9 kiraccax COOTBETCTBEHHO.

Conepxanue y4deOHOTO TmpeaMeTa «XUMHs», TPEICTaBICHHOE B paboueit
nporpamme, cootrBeTrctByer @OI'OC OO0, pa3paboTaHO ¢ YyYETOM OCHOBHOU
o0pa3oBaTeILHON MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus M0 Y4eOHOMYTIPEeIMETY
«XuUMUs», COOTBETCTBYET aJalTUPOBAHHON OCHOBHOM 00pa30oBaTeNbHOW Mporpamme
OCHOBHOTO 00ImIero o0pa3oBaHUs I OOYYalOIMUXCS C 3aJePKKOW TICUXHYECKOTO
pa3BUTHSL.



COLAEPXAHUE YUEBHOI'O IIPEJIMETA «XUMUS»

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE OHSATHUS

[peamer xumuu. Porb xumuu 6 scusnu venosexa*. Tena u BemectBa. GU3HUECKHE
CBOMCTBA BEUIECTB. ArperaTHO€ COCTOSHUE BEIECTB. Xumus 6 cucmeme Hayk. Uucteie
BemiecTBa U cmecu. CrocoOwl pa3aenenus cmecei. [IpaBuna 6e3omacHoro oopaiieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pylnOBaHUEM. [loHAamue o Memooax NO3HAHUs &
XUMUU.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE AJIEMEHThl. 3HAKM (CUMBOJIBI) XUMUYECKHUX
aneMeHTOB. OTHOCHUTENbHAA aTOMHAsi Macca. [IpocThie U clokHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHHE.

Xumuueckast ¢opmyna. BajreHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
nocmosanucmea cocmasa eewjecms. OTHOCUTENIbHAsT MOJIEKyJsipHas Macca. MaccoBas
J10J151 XUMHUUYECKOT0 3JIEMEHTA B COCIMHEHUH.

dusnyeckne W XUMUYECKHE sBICHMs. XuMmMuueckas peakuus. [IpusHaku
XUMHYECKUX peaKIuil. YpaBHEHUSI XUMUUYECKUX pEaklUid. 3aKOH COXPAaHEHHSI MAacCChI
BemlecTB. Krnaccudukamuss XUMUYECKUX peakuuid (COeNMHEHMs, Pa3JIoKEeHUS,
3aMelleHusl, 0OMeHa).

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCY0#, ¢ MpaBUiIaMu
paboThl B jabopaTtopuu U mpuéMaMu oOOpalieHus ¢ Ja0OpaTOpHBIM O00OpYJAOBaHUEM;
U3y4YeHHEe M omHcaHue (U3HUECKHX CBOMCTB 00pa3lloB HEOPTaHHMYECKHX BEIIECTB;
HabmoieHne pu3nyeckux (IIaBlIeHUe BOCKa, TasTHUE JIba, paCTUpaHUE caxapa B CTYIKE,
KUATIEHUE ¥ KOHACHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeEJIa C KHUCIOTOM) SIBJIICHHM, HaOJIOJICHHE WU OMHMCAHUC
NPU3HAKOB MPOTEKAHUSI XMMHYECKUX peakimii (pa3ioKeHue caxapa, B3auMOJICHCTBUE
CEPHO¥ KUCIIOTHI C XJIOPUIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu Harpesanum,
B3auUMOJICHCTBHE Keje3a ¢ pactBopoM conu meau (II));u3ydenue cnoco0oB pasaeneHus
cmeceid (Cc TOMOIIBIO MarHuTa, (GUIBTPOBAHHWE, BbIIAPUBAHUE, JAUCTHIISAINUA,
xpomatorpadusi), TPOBEICHUE OYNCTKU MMOBAPEHHOW COJM; HAOIIOJCHUE U OMHCAHUE
pE3yJIbTATOB NPOBEICHUS ONbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl;
CO3JIaHHUE MOJIEJIEN MOJIEKYJ (ILIApOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecp razoB. CoctaB Boznyxa. Kucnopox — aneMeHT M mpocToe
BellecTBo. HaxoxkneHue kuciaopoga B npupoje, Gpu3niyeckue U XMMHUYECKHUE CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXHBIX BellecTB. CrocoObl MONMyYeHUs KUCIOopoaa B
nabopatopuu u npomviunerHocmu. llpumenenne kucinopozga. [lonsitne o0 okcumax.
KpyroBopot kucnopoaa B npupoje. 0301 — aiiomponuas Moou@dukayus KUciopood.

Tennosou 3¢ppexm xumuueckou peakyuu, mepmoxumuiecKue ypagHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKLMH. TONIUBO: Y20lb U MemaH. 3azpsa3HeHue 6030yxa, YCUleHue

! 3,[[6CB " JaJie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro mMmatepuasia.



NAapHUK08020 2¢hhexma, paspyuieHue 030H08020 CJOS.

Bonopon — snemeHnT u mpoctoe BemectBo. HaxoxaeHnue Bogopona B MpUPOJE,
dbu3nYecKue U XUMHUYECKHUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS ¢ HEMETAIJIAaMU U
OKCHJIaMH METAJJIOB), MPUMEHEHUE, CnocoObl nonyueHus. [IoHATHE 0 KUCTOTaX U COJISIX.

KomnuectBo BemectBa. Monbs. MonspHas macca. 3akoH ABorazapo. MossipHbId
00BEM raszoB. PacueTsl o xumuyeckoi popmyie. PacueTsl MaccoBOM A0JIM XUMUYECKOTO
AJIEMEHTa B COCIMHEHUH, KOJIMUECTBA BEIIECTBA, MOJIIPHOM MAaCChl, MOJISIPHOTO 00BbeMa
ra3zoB. Pac4€Tel 110 XUMHYECKUM YPaBHEHHUSM.

Quzuueckue ceoticmsea 600vl. Bona. Ee cocta, cTpoenue u Monekynsl. Boda kak
pacmeopumens. PacTBOpbL. [lonsamue O HACLIWEHHBIX U HEHACLIWEHHBIX PACMEOPAX.
Ilouamue pacmeopumocmu eewecme 6 600e. PacueT MaccoBOil JOJM BellecTBa B
pactBope (TpolleHTHasi KOHIIEHTpalnusi). MaccoBas J0Jis BeIIecTBA B PacTBOPE.
Xumuueckue ceoticmea 800bl (pasziodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwt (IV) peakyuu ¢ memannamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
Tlonsamue 06 ocnoganusx. Ponb pacmeopos 6 npupode u 6 scusznu yenosexa. Kpyzosopom
600bl 8 npupoOe. 3arpsi3HEHUE NPUPOIHBIX BoJI. OXpaHa M OYUCTKA MPUPOTHBIX BOJI.

Baxneitmue  kimaccel  HeopraHudeckux — coeauHeHuit.  Krnaccudukamms
HEOpraHuueckux coeauHeHui. OKcumpl: cocTaB, Kiaccuduranus (KUCIOTHBIE,
OCHOBHBIC, am@omepHbvle, Hecoleobpasyiowue - Ha npumepe okcuoa yeaepooa (1) u
oxcuoa azoma (W), momenxnamypa. Ilonyuenue u XMMHYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBue C BOJOM, KucioTamu, mienodamu). OcHoBanusa. Knaccuduxarms
OCHOBaHUM: IWMIEIOYM M HEPACTBOPUMBIE OCHOBaHMSA. HOMEHKIaTypa OCHOBaHHUIA.
®u3nueckue M XHMHUYECKHE CBOMCTBA OCHOBAaHUW (B3aMMOJEHCTBHE C OKCHUIAMHU
HEMETAJIOB, KUCIOTAMHU, COJISIMU). [lonyuenue ocHo8aHull.

Kucnotsi: cocTaB, kinaccudukanus, HOMEHKIATypa, GU3MUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBUE C MeETaUIaMH, OCHOBHBIMM OKCHJAMHU, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJISTHOWM M CEPHOM KHUCIIOT), CHOCOObI noyueHus. Psia akTHBHOCTH
metamioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATYpa COJIeH, cnocobwl nonyyerus,
B3aUMOJEHCTBHE COJIEH C METAJJIAMU, KUCIOTaMH, IIE€JI0YaMU U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX TUApPOKCHUAAX (HA TpPUMEpPE LWUHKA U QUIOMUHUSI):
Xumuyeckue ceoucmea (83aumooelicmsue ¢ KUCIOmamu U weiodamu, pasioddcenue npu
Hazpesanuu) u noayyeHue.

['eHernueckass CBA3b MEXAy KIAacCaMH HEOPraHWYECKHUX  COCIUHEHMM.
['eneTnueckue psiiblL.

XUMUYECKUN IKCTIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COAEPHKAHMS KUCIOPOaa
B BO3/IyX€; MOJIYYCHHE U U3YUYCHHE CBOWCTB KHCIIOpOa; HAOIIOIeHNE B3aUMOICHCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUS BOZHUKHOBEHUS! U MIPEKpalIeHUs TOpeHus (Moxapa);
03HAKOMJIEHHE C 00pa3llaMu OKCUJOB U ONMHCAHUE WX CBOMCTB; MOJYUYECHHUE U U3YUYCHHE
CBOMCTB BOJI0poJia (ropeHue); HaOJ0AeHHEe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJb;
HCCIIeIOBAaHUE OCOOEHHOCTE pacTBOPEHHS] BEUIECTB C PA3JIUYHOM PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM 10JIEW paCTBOPEHHOIO BEILIECTBA;
B3aMMOJICHCTBHUE BOJBI C METANIAaMH (HATPUEM U KaJIblIeM) (BO3MOKHO UCTIOJIb30BAHUE
BHUJIECOMATEPUAIIOB); OIpPEJEICHUE pPACTBOPOB KUCIOT U IIEJIOYed ¢ TMOMOIIbIO
WHJIMKaTOPOB; UCCIIeI0BaHe 00Pa3ll0B HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJIoICHNE HM3MEHEHUs OKpPAacKM WHJIMKAaTOPOB B PACTBOpPAX KHUCJIOT U UIEJIOYEH;
n3yueHue B3aumojencTBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEaKLUHUW HEUTpadu3aluu; II0Jy4YeHUEe HEPAaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOIO METAJIa IPYTUM U3 PaCTBOPA COJIM; PELICHUE DKCIIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BaxkHenime Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanuecknii 3akoH 1 Ilepuonuyeckas cucrema

xumunueckux 3jeMeHToB JI. . MenneneeBa. CTtpoenue aroM0oB. XMMHUYECKAsI

cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMU

[TepBble MOMBITKK KIacCU(PUKAIIMN XUMHUECKUX dJeMeHTOB. [loHaTHe o rpynmax
CXOJTHBIX 3JIEMEHTOB (IIIEJIOYHBIC U IIEI0YHO3EMETbHBIC METAJLIbI, TAJIOTE€HBI, HHEPTHBIC
rasbl). Dnemenmol, Komopwvie 00pazyom amgomepHvie OKCUObl U 2UOPOKCUODL.

[Tepuonnueckuii 3akoH. Ilepuoguueckass cucTreMa XUMHYECKUX DJIEMEHTOB
H. U. Menneneea. Koporkonepuoanas u onunnonepuoonas dpopmsl Ilepuoguyeckoit
cucTeMbl Xxumuueckux ameMeHToB . 1. Menneneesa. [lepronas! u rpyrnnel. Pu3zndeckui
CMBICJI TIOPSI/IKOBOT'O HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Ctpoenne aromoB. CocTtaB atoMHBIX siaep. M3omonsi. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XMMHUYECKUX deMeHTOB [lepuoandeckoi
cucrembl JI. WM. MeHnneneeBa. XapakTepuCTUKa XUMHUUYECKOTO DJIEMEHTA MO €T0
nonoxenuto B [lepuoanueckoit cucreme . 1. Menneneena.

3akonomepHOCMU USMEHEHUs C8OUCME INEMEHMO8 MAblX Nepuod0s8 U 2la6HbIX
noozcpynn, 8 3ABUCUMOCMU OM amMOMHO20 (NOpAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX D]IEMEHMO8 OJid
paseumus Hayku u npakmuxu. /. M. Menoenees — yuéHuliil u epaxcoanum.

Xumuueckass cBa3b. KoBaneHTHass (NOJIApHAasT W HENOJIAPHAs)  CBS3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMU4eckux 21emenmos. IoHHas CBSI3b.

Crenenp okuciieHUs. OKUCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMHUYECKU OSKCIEPUMEHT: H3yuyeHHE OOpas3IoB BEIIECTB METAJIOB H
HEMETAJIJIOB; B3aMMOJECHCTBUE THAPOKCHAA IIMHKA C PAcCTBOPAMU KHUCJIOT U IIEJIOYEH;
MIPOBEJICHUE OIBITOB, WIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHUs, COeTUHEHUSA).

MexknpeaMeTHblie CBA3H

Peanuzanmst MeXmnpeaIMETHBIX CBSI3€M TpH HM3y4eHMM XUMHH B 8 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOIB30BAHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHSITUH, TaK
Y TIOHATUM, SBJSIIOIIMXCS CHUCTEMHBIMH JUISI OTIEJBHBIX MPEIMETOB E€CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHATHS . HAYYHBIH (DaKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanW3, CHUHTE3, KiIacCupuKanus, TMEePUOJUIHOCTh, HAOIIOJEHUE, JKCIIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usukKa: MaTepusi, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIBI,
PaaMOaKTUBHOCTh, MOJEKYa, OJJIEKTPUUYECKUM 3apsjll, BEIIECTBO, TeJO, O0O0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, ras, (pU3MyYecKue BEIUYHMHBI, €IUHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeThI, 3B€3/1b1, CoTHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/bI, MTOJIE3HBIE
MCKOTIaeMbl€, TOTUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUuMHUYecKasi peakuus

Ileppuonnueckuit 3axkoH. Ilepuonuueckas cucreMa XUMHYECKUX JJIEMEHTOB
J. U. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, Kallvs, KaJblHUs U UX COCTUHECHUMN B
COOTBETCTBUHM C MOJOKEHUEM 3JIEMEHTOB B Ileproandeckoid CUCTEME U CTPOCHUEM HUX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBs3U. THUMBI KPUCTALUIMUECKUX
PEIETOK, 3A8UCUMOCMb CEOUCME BeUjecmed Om muna KPpUCmAalluieckol peueémru u
8UOA XUMUYECKOU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHApOaHAS U
TpUBUAJIbHAS ). XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kjaccam
HEOPTraHUYECKUX COCMHEHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxaiys XUMUYECKUX pPEaklMii M0 pa3IuvHbIM MpU3HAKaM (10 YUCTY U
COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3D PEKTy, M0 M3MEHEHUIO
CTeNIeHEHl OKHCIIEHUS XUMHUYECKUX DIEMEHTOB, IO 00pamumocmu, no YyYydacmuio
Kamanuzamopa). IK30- U SHAOTEPMUYECKHUE PEaKUMH. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumudeckou peaxkyuu. Illonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. llowamue o 20MO2eHHbIX U 2emepOceHHbIX
peakyusx. [lonamue o xumuueckom pasnogecuu. CmeujeHue Xumuiecko2o pagHoBeCuUsl.
Daxmopul, rusowUe HA CKOPOCHb XUMUYECKOU peakyuu U NOJIONCEHUe XUMUYECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakinu. COCTaBICHUE YPAaBHEHUNW OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIINH C UCIIOIH30BAHUEM METO/1a AJIEKTPOHHOTO OasiaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIMALMU. DIECKTPOIUTUYECKAS ITHCCOLMAIIUS.
DNEKTPOJIUTHI U HENEKTPOIUThL. KaTHOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeuecma
C PA3IUYHBIMU 8UOAMU XumudecKkou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakniun monHoro oOMeHa. YcloBHS NMPOTEKAHUs PEaKIIMii HOHHOTO OOMEHa JI0
KOHI[A. [lonHbIE U COKpalmIEHHbIE HOHHBIE YPABHEHUS PEAKIHMN. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMW U COJIed B CBETE€ MPEJCTABICHUN OO0 3IIEKTPOIUTUYECKON
mucconuanun. Cpena pactBopa. KauecTBeHHbIE peaklMd HAa KAaTHUOHBl M AHUOHBIL:
XJIOpUA-, OpoMHI-, HOIUI-, Cylbdar-, KapOoHAT-, cuiauKar-, ¢docdar- aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUSI, MarHUs, KaJIbIUs, AIIOMUHUS, Kene3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIIEHHE C MOJICNAMH KPUCTALTUYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (Tpaduta u anmasa),



CIIOXHBIX BEIIECTB (XJIOpPUAA HATPUSA), WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOM peakuu OT BO3JCUCTBUS PA3NMHUHBIX (HDAaKTOPOB; HCCICIOBAHUC
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIMN KUCIIOT, MIEI0YeH U
coneil  (BO3MOXXHO HCIOJB30BAaHUE BHJIEOMATEPUAIIOB); MPOBEICHUE  OIMBITOB,
WUTIOCTPUPYIONIUX TPU3HAKU TPOTEKAaHMsSl peakiuidi MOHHOro oOmeHa (oOpa3oBaHHUE
ocajJika, BBIJEIICHHUE ra3a, 00pa30BaHHE BOJIBI); OIMBITOB, WLUTFOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakmuii  (TOpeHUEe, pPEaKIuu  Pas3IoKCHUs,
COCIMHCHHUSA); PACIIO3HABAHWE HEOPTAaHMYECKUX BEIIESCTB C IOMOIIBI0 Ka4eCTBECHHBIX
peakInii Ha HOHBI;, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTaaibl 4 UX cOeTUHEHUSI

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB
— TJIOTEHOB. XMMHUYECKHE CBOMCTBA HAa MpUMeEpe XJiopa (B3auMOJICHCTBUE C METaJIaMH,
HEMETa/NIaMd — BOJOPOJOM M KHUCIOPOAOM, ujenouamu). Xiaopoopopon. ConsiHas
KHACTIOTa, XHUMHUYECKHUE CBOWCTBa, noayueHue, TpUMEHeHUe. [leiicmeue xaopa u
X710p08000poOa Ha Opeanusm 4enogexa. BaxkHeiiue XJIOpUIbI U UX HAXOXKJACHHE B
IPUPOJIE.

O6mass xapaktepuctuka symemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTEepHbIC CTETICHU OKUCIICHUS.

Crtpoenue u (pu3MUeCcKrUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U CEPBHI.
AnnoTporHele  MOAUM(UKAIMU KHUCIOpOAa M Cephl. XHUMUYECKHE CBOWCTBA CEPHI
(B3auMopeiicTBUE C HeMmemaniamu — BOJOPOJOM U KHUCJIOPOJIOM, MeETalJIaMH,

KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kuciomamu). CepoBOIOPOA: CTPOCHHE,
dusznueckre U XMMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBIE CBOMCTBA).
Oxcunbl cepsl Kak MPEACTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: pusndeckue
U XUMHUYecKHe cBoicTBa (oOmue wu crnenuduieckue). Coiaum CEepHONW KHUCIOTHI,
KayecTBEHHas peakuus Ha cyibpar-uoH. CepHHCTas KucIoTa. Xumuyeckue peaxkyuu,
niedrcamue 8 0CHOBe NPOMBIULIEHHO20 CNOCo0a nolyyenus ceprou kuciomol. HaxoxaeHue
cepsl U €€ coenuHeHU B mpupoje. [IpuMeHeHne cepbl U €e COeMHECHU BOBITY U B
MIPOMBIIIIIEHHOCTU. XuMuueckoe 3azps3HeHue oKpyicarouell cpeovl coOeOUHEeHUsMU Cepbl
(Kuciomuwie 0024coU, 3a2psazHeHuUe 86030YXad U B000EMO8), CNOCOObL 20 NPeOOMBPAUEeHUSL.

OO6mast xapakTepucTrka 371eMeHTOB V A-Tpynibl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u ocdopa, XxapakTepHbIC CTETICHU OKUCIICHHS.

A30T, pacmpocTpaHeHHE B TpUpOjae, (PHU3NYECKHEe W XUMHUYECKHE CBONCTBA
(B3auMoOZEICTBUE C METaUIaMH M HEMETaUIaMU - KHUCJIOPOAOM U BOAOPOAOM).
KpyroBopotr azora B mpupone. AMMmuak: (U3MYECKHE W XUMHUYECKHE CBOMCTBA
(oKHuCIeHue, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), noiayuernue U npumeHenue. Conu
aMMOHMUS: COCTaB, (U3MUECKHIE M XUMHUECKHE CBOMCTBA (pa3sioKEHUE, B3AMMOICHCTBHE
CO mieroyaMu), npuMmeHeHue. KauecTBeHHas peaklvsi Ha HMOHbI aMMOHHUA. A30THas
KucioTa, € ¢GU3MYECKHe W XUMHUYSCKHE CBOMCTBa (00mme u crenupuyecKue),
nonyyenue. Hutpatel (paznoxenue). A3otucras kuciora. Mcnonb3oBaHue HUTPATOB U
CoJIe aMMOHHSI B KaueCTBE MHHEPAJIbHBIX yJIO0OpeHuil. Xumuueckoe 3azpsizHenue



OKpYdHcarouelt cpedvl COeOUHEHUAMU a30ma (KUCOmHble 00XHCOU, 3a2psi3HeHUe 8030YXd,
NnouBbl U B0O0EMOB).

®docdop, arromponuvie moouguxayuu gocgopa, puzuueckue U XUMHUUECKUE
CBOICTBa (B3aUMOJCICTBUME C METAUIaMHU, HEMETAIaMHU, KOHYEHMPUPOBAHHLIMU
asomnou u cepnou kucromamu). Oxcun dochopa (V), oprodocdopHas kuciora:
¢usznueckre © XUMHYECKHE CBOWCTBa, nonyyeHue. Ilonamue o MuHepanbHbIX
yooopenusix: Humpamol u gocgamot. Ilonamue o xomniexcHvix yooopenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpymnnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB yTJiepoja U
KpeMHHUsl. BajJeHTHOCTh W XapaKTepHBIC CTENEHH OKHUCICHUS aTOMOB YyIyiepoja u
KpeMHHus. PacripocTpaHeHue yriiepojia B MpUpo/ie, XapaKTepHbIe CTEIIEHU OKUCIICHHUS.

VYrnepon, amnorpomnsHbie Moaudukamuu (rpadur, anmasz), ¢dunYeCcKue U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METaJNIAMH, HEMETaJJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHolU kuciomamu). AncopOuwms. Kpyrosopor
yraepojaa B mnpupojae. OKcuabl yriepoja, ux (uanueckue U XUMHUYECKHE CBOMCTBA,
NOJTyYEHUE U IPUMEHEHHUE, IEHCTBUE Ha OpPraHU3M YelIOBeKa. JKo102uiecKue npoo.iembvl,
ceés3aHHble ¢ okcuodom yenepooa(lV); eunomesa enobanvHo2o nomennieHuss KIuMama,
napHukoswli 3¢ggexm. YTONbHAS KUCIOTA U €€ CONH, UX (PU3NYECKHe U XUMUUYECKHE
CBOICTBa, nonyyeHue u npumeneHue. KauecTBeHHass peakuus Ha KapOOHAT- HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH M CEIhCKOM
XO3SIMCTBE.

OO6mue mnpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa M CTPOCHHS OPraHMYECKHX
COEIMHEHUH yriiepoja (Ha mpuMepe MEeTaHa, dTUJICHA, dTaHOJIA, YKCYCHOM KUCIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayusa opeanuueckux eewgecms. llonarue o
OMOJIOTUYECKN BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yrieBojax — U UX POJH B KU3HU
yenioBeka. Mamepuanvrhoe eOUHCMBO OP2AHUYECKUX U HeOPSAHUYECKUX COeOUHEeHU.

Kpemuuii, ero ¢Qusnueckue U XUMHYECKHE CBOWCTBA (Ha mMpuUMEpe
B3aMMO/JICHCTBUS C METAJUIAMHU M HEMETAJUIaMHM ), noiyueHue u npumenenue. Coeourenus
KpemHus 8 npupoode. Obwue npedcmasnenus o6 oxcuode kpemuus(lV) u xpemrnuegot
kuciome. Cunukamol, pusuyeckue u XumuiecKue ceolcmaa, noayieHue u npumeHeHue 8
ObIMYy, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 2JIeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamuxa, CMeKio, uyemeHm, OemoH,
arcenezooemoH. [Ipobaemuvl 6e30nACHO20 UCNONL30BAHUS CIMPOUMETILHBIX MAMEPUANO8 8
NOBCEOHEBHOU HCUHUL.

XVUMHUYECKUNA DJKCIEPUMEHT: H3ydeHHE OO0pa3l0oB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, IIPOBEICHUE KAYECTBEHHBIX PEAaKUWK HA XJIOPUII-UOHBI U
HAOJNIOZICHHE TIPU3HAKOB MX TMPOTEKAHUS, OIBITH, OTpaKamomme Q(U3NUECKUEe U
XAMHYECKHE CBOWCTBA TaJOT€HOB M WX COCIWHEHUN (BO3MOXKHO WCITOh30BAHUE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE C o0pa3lamMu  XJOPUAOB  (TaJOreHUIOB);
O3HaKOMJICHHE C oOpaslamMu cepbl U €€ COCIWHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB); HaOMIOACHUE Tpolecca OOYTIWMBaHMS caxapa IOj JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YUEHUE XUMHUUYECKUX CBOMCTB pa30aBiIEHHOM
CEpHOMN KHCJIOTHI, MPOBEACHNE KAaUeCTBEHHOW Peakiuy Ha CylIb(paT-uOH W HAOTIOACHHUE
MpU3HaKa e€ MpOTEeKaHus; 03HaAKOMJIEHHE ¢ (U3UUYECKUMH CBOMCTBaMH a3ota, hocdopa
U UX COEUHEHUN (BO3MOXHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), 00pa3llaMu a30THBIX



u dochopHbIX ynoOpeHuit; MoayuyeHue aMMuaka U U3yuYeHHe ero CBOICTB; MPOBEIACHUE
KAueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHMS U (ochaT-uOH U U3YUYEHHE MPU3HAKOB MX
IIPOTEKaHUsl, B3aUMOJCUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO HCHOJB30BAHUE BHUEOMATEPHUANIOB); U3yUYEHUE MOJIETEH KPUCTAJUITMYECKUX
peméTok anMasa, rpadura; O3HAKOMIIEHHE C IPOLECCOM aJCcopOIUMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIVIEM H YCTPOMCTBOM IPOTHUBOrasa; IOJIYyYEHHE
YIJIEKUCIIOr0 Ta3a U U3y4YEHHUE €ro CBOMCTB; NMPOBEJCHUE KAUYECTBEHHBIX PEAKIUMN Ha
KapOOHAT- Y CHJIMKAT-UOHbl U U3y4YEHHE MPU3HAKOB MX MPOTEKAHHS; O3HAKOMIIEHUE C
MPONYKIMEN CHIIMKATHOM MPOMBIIUICHHOCTH; PEMIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BaxkHelme HeMeTauTbl U UX COEUHEHUSI.

MeTaajbl 4 KX COeTUHEHHU S

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METaUIOB Ha OCHOBAHUM UX
nosnoxxkeHus B llepuoanueckoit cucteMe xumuueckux snemeHtoB . . Menneneesa u
cTpoeHus atomoB. CTpoeHue MeTajuioB. Mertamnuueckas CBA3b W MeETajuIM4ecKas
KpUCTAJUIMYECKasT pEemETKa. DJIEKTPOXUMHUYECKUI psiJi HaNpsHKEHUM  METaljioB.
Ou3nyYeckue U XUMHUYECKHUE CBOWCTBA METAIOB (B3aMMOJCHCTBUE C KHCJIOPOIOM,
BOJOM, kuciotaMu). Obwue cnocodwvl noayuenus memannod. llonamue o xoppo3suu
Memaiios, OCHO8Hble CnocobObl 3awumul ux om kopposzuu. Cniagvl (cmaiv, 4yeyH,
O0PANIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilesounble MeTambl: nojokeHwe B Ilepuoguueckoidl cuCTEME XUMHUUYECKUX
anemeHToB [[. 1. MenaeneeBa; ctpoenue atomoB. Haxoxaenue B npupojae. Pusndeckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe Hatpust U Kayusi). OKCHIBI U TUIPOKCUIBI HATPUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U KX COCIMHEHMUI.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM M KaJbLUK: MOJ0KeHHE B [lepuonnueckon
cucTeMe XuMHu4deckux sneMeHToB . M. MenaeneeBa; cTpoeHHE UX aTOMOB; HAX0XKICHHUE
B npupoae. Ouznyeckne M XMMHUYECKHE CBOMCTBA MarHusi W Kajablus. BaxnHeniiue
COCMHEHUS Kajbliusg (OKCHM, THAPOKCHI, COJIN). JKécmkocmb 600bl U cnocobvl eé
yCmpaHeHusl.

AnroMuHui: TionoxkeHue B Ileproanyeckoil cucteMe XMMHUUYECKUX 3JIeMEHTOB/I.
N. MenpaeneeBa; CTpoeHUE aTOMa; HaXOkKAeHUE B mpupoae. Puznyeckue 1 XuMHYECKHE
CBOICTBa atoMUHUSA. AMDOTEpPHBIE CBOMCTBA OKCH/IA U TUAPOKCH]IA ATTFOMUHUA.

Keneszo: monoxxenne B Ilepruoanyeckord CHCTEME XUMHYECKHUX HJIEMEHTOB /.
N. Menpaeneesa; CTpoeHHE aToMa; HaX0XJICHUE B TpUpoje. PU3NUECKUE U XUMUUYECKHUE
CBOMCTBa jkene3a (B3aMMOJEHCTBHE C METAJNIaMH, KUCIOTaMu U cojsiMu). OKCHIIBI,
ruapokcuasl u conu xene3a(ll) u xenesa(Ill): cocras, cBolicTBa u noayuenue.

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METAJIJIOB U CIUIABOB, UX
(GU3UYECKUMH CBOWCTBAMHU;, H3YUYEHHE PE3yJIbTATOB KOPPO3WH METAUIOB (BO3MOXKHO
HCTIOJIb30BaHUE BHUJICOMATEPHATIOB), OCOOEHHOCTEW B3aMMOACHCTBUS OKCUA KaJIbIUs U
HaTpus C BOJIOM (BO3MOYKHO HMCMOJIb30BaHHUE BUJIEOMATEPHAJIOB); UCCIEIOBAaHUE CBOMCTB
KECTKON BOJBI; Mpoliecca TOpPeHUs Kele3a B KUCIOpojae (BO3MOXKHO HMCIIOJb30BaHUE
BHJICOMATEpPUAIIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIIMi Ha MOHBI (MarHus,
KaJbLIMs, amoMuHus, nuHka, xeneza(ll) u xeneza(lll), menu(Il)); nabnroaenue u



OINMCAHUE MPOLECCOB OKpAIIMBAaHUA IUIAMEHM WOHAMU HATPUsA, KU W KaJabLUUA
(BO3MOKHO HCIOJB30BaHUE BUIECOMATEPHUAIIOB); HCCle0oBaHHe aM(pOTEPHBIX CBOMCTB
TUJIPOKCUIA ATIOMUHUSA U THAPOKCHUAA LIMHKA; PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BaxkHelnue MeTalIbl M UX COSTUHEHUS.

Xumus u oKpyscaowas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvi 6 nogceoHesHOl
ocuzHu  uenosexa. Xumus u 300pogve. beszonacnoe ucnonvzoganue eeujecms u
Xumuyeckux peakyuti 6 Owvimy. Ilepsas nomowp npu  XUMUYECKUX — 0HCO2AXU
ompasienusx. OCHOBbL 9KOA02UUECKOU epamomHocmu. Xumuueckoe 3azpsi3HeHUe
oKpydcarouell cpeodvl (npedenvras donycmumas konyeumpayus eeuwecms — I[1/[K). Ponv
XUMUU 8 peuleHUU IKOI02UYECKUX NPODTIeM.

Ilpupoonvle ucmouHuku yeneeo0opooos (Veoib, NPUpPOOHbBIl 2d3, Hepmy),
NPOOYKMblL UX nepepabomxu, Ux poisb 8 Obimy U NPOMbIULLIEHHOCHIL.

Xumuyeckuil IKCnepuMeHm: uzyyeHue oopazyos mMamepuanlos (Cmexio, CHiavl
Memanios, NoJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmst MeXNpeIMETHBIX CBSA3CH NpW HW3ydeHMH XuMuH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIh30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK
U TIOHSATUHM, SBISIONIUXCS CHCTEMHBIMU JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiaccuuKalusi, NEePUOJUYHOCTh, HAOIIOACHUE, DSKCIEPUMEHT,
MOJIETMPOBAHKUE, W3MEpPEHHUE, MOJElb, SBICHHE, MAapHUKOBBIM 3(QeKT, TexXHoIorus,
MaTepHaIbI.

®duznka: mMaTepus, aToOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUJ, WU30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYCCKUN 3apsll, MPOBOJHUKH, MOITYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00HEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTAJNIMYEeCKas peméTka, CIUIaBbl, (Qu3ndeckue
BEIIUYMHBI, €JUHUIBI HM3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Comnnre.

buonorusi: ¢dotocunrtes, napixanume, Ouochepa, sKocHCTEeMa, MUHEPAIbHBIE
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

['eorpadus: atmocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, TMOJIE3HBIC
MCKOIIaeMbIE, TOTUTMBO, BOJIHBIE PECYPCHI.

TeMbl npakTHYecKuX pador:

1. JlaGopatopHoe oOopyaoBaHue W mTpueMbl oOpameHuss ¢ HuM. [IpaBuma
6e3omacHoi paboThl B XUMUYECKOH JTa00paTOPHH.

2. OuucTKa 3arpsI3HEHHON MOBAPEHHOM COJH.

3. [Ipu3Haky MpoTEeKaHUSI XUMUYECKUX PEAKITUH.

4. TlonyyeHue KUCIOPOIa U U3yUYECHHUE €r0 CBOMCTB.

5. [Tomydenue Bo0po1a M M3YUYEHHUE €TI0 CBOMCTB.



6. [IpuroroBiieHre pacTBOPOB C OMPEIETICHHON MAacCOBOM J10J1€H PaCTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN».

8. Peakiuu noHHOTrO 0OMEHa.

9. KauecTBeHHbIE peaKkI[MU HAa HOHBI B paCTBOPE.

10. IlonyyeHne aMMHaKa U U3y4€HUE €ro CBOMCTB.

11. Ilony4deHue yraekucIoro ra3a i u3y4yeHue ero CBOMCTB.

12. Pemenue skcriepuMeHTANIBHBIX 3a71a4 1o Teme «Hemetamwnsr IV — VI rpynn u
UX COCIUHCHUI).

13. Penienue skcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTasuibl U UX COSTUHEHUS».

[Ipu mnpoBeaeHUU MPAKTUUECKOM pPadOThl KaXKIBIA €€ JTam BBITOJTHSIETCS

oOyuaromumucs ¢ 3IIP Bmecte ¢ yuuTenem u moj ero pykoBojacTtBoM. Ha mocke
00s3aTENIbHO BBIBELIMBAIOTCS TpaBUja TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, AaeTcsl MpaBuUiibHAA 3amuch (OpMYyNn M yKa3bIBaeTCs LEJb
npoBesieHus padoThl. [Ipn HEOOXOAMMOCTH AaeTCsl BU3YaJIbHBIN alrOPUTM BBITIOJHEHUS
3a/laHusg. ITO CIOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMHUCS BBITIOJIHAEMBIX JCHUCTBUN U
MOJIYYEHHOT'0 pe3yJbTaTa.

KOHTpOJ'lBHO-I/I3MepHTeJ'lI>HI>Ie MaTe€pHaJibl 110 XUMHH

Jliss opraHu3aliiy TPOBEPKH, ydeTa M KOHTPOJS 3HAHWNW OOYYAIOIIMXCS IO
IpeaMETy MPEeIyCMOTPEHBI KOHTPOJIBHBIE PabOTHI, CAMOCTOSITENIbHBIE PaOOTHI, 3aUETHl,
npakTHdeckue padoTel, TecTupoBanwe. OXHUM U3 METOAOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOydwarommxcsi ¢ 3[IP sBnseTcs MeToa TOJMBAPHATUBHOTO 3JKCIIPECC-
TECTHPOBAHHUS C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIWYHTEIBHBIMH YepTaMH
SIBIISTFOTCSI ONIEPATUBHOCTD, BBICOKAS CTENICHh MHIANBUIYAIH3AIMH 3HAHUN, CPAaBHUTEIBHO
MaJible 3aTpaThl BpEMECHH U TPY/ia Ha MPOBEPKY OTBETOB 00 yUJAIOIITHXCS.

Hnst obyuatomuxcsi ¢ 3[1P Bo3mMokHO u3MeHeHUE (HOPMYIMPOBKHU 3aJaHUN Ha
«TOIIIarOBYIOY», alamnTalysl MpeaIaraeMoro oOydaromeMycss TECTOBOTO (KOHTPOJBHO-
OIICHOYHOT'0) MaTepuayia: WCIOIb30BAaHUE YCTHBIX W THUCBMEHHBIX WHCTPYKIUH,
VIOPOIIEHUE MIUHHBIX CIOXKHBIX (DOPMYIUPOBOK MHCTPYKIIMM, PEIICHHE C OMOpOW Ha
aJTOpPUTM, 00pasell, HCII0JIb30BaHUE CTIPABOYHON HH(POPMAITUH.



IINTAHUPYEMBIE PE3VJIBTATBEI OCBOEHMA YYEBHOI'O ITIPEJIMETA
«XUMUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHUS TMPOrpaMMbl OCHOBHOT'O  OOIIEro
oOpa3oBaHus JOCTUTAlOTCS B X0J€ OOy4YeHUss XMMHHM B €IUHCTBE Y4EOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHITHIMUA B
oOlllecTBE TMpaBWIaMU M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN O0yUYaIOIIUXCS.

JIn4HOCTHBIE  Pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJAAETh JOCTOBEpPHOW HWH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHON XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

IOPEACTaBICHUS O COLUMAJbHBIX HOPMax M TMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM M APYTUX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATEIBHOCTH TPH
BBIMIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMOTIOMOIIIH B IIPOLIECCE ITOM yueOHOU IeATeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ IMOBEJCHUE U IIOCTYIIKM CBOMX TOBAPHUILEH C MO3WLMU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUYETOM OCO3HAHMS MMOCIIEICTBUN IOCTYNKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBISIOLIME
OCHOBY Il TIOHMMAHUSI CYIIHOCTH HAYYHOW KapTHUHBI MHUpA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOTUMBIE IS OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SBIICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATypPOr, JOCTYIMHBIMA TEXHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOCKTHOW W  HCCIEIOBATEIHCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHUE IOCIICIACTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpU  OOpAIllCHHH C
XUMHYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KM3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 po(deccrHii U Tpyaa pa3IuvyHOro poja,
yBaOXCHHE K TPYAY U pe3ysibTaTaM TPYI0BOM JCATCIBHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NPEIMETHBIX 3HAHWK 1O  XHMHH, OCO3HAaHHBIM  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPoeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCHOHAIBHOMN CpelIE;

6) 3KOJIOrM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMs, IMOHUMAHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAOIIUX 3I0OPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBA3AaHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell MX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpenMeTHBIX pE3yIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIE TIOHITHS (3aKOH, TEOPHS, PUHITHII,
rumnore3a, (Qakt, CUCTEMa, WPOILECC, OKCICPUMEHT U JAPYroe.), KOTOPHIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMeTaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIE yueOHbIE JeHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), KOTOpPbIE OOECeunuBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKkue JeMcTBUA:

YMEHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HCIOJIL30BATh
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BRIOMPATh OCHOBaHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEeaKIui,
yCTaHABIIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHIThL B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEH, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaxX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAUE€CTBE OCHOBBI JIs1 (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE ONBITa IO IUIAHWPOBAHUIO, OPTaHU3AIMHU U MPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTatT, (OPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pab6ora ¢ unpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOrO COJIEpkKaHUsA, CIpPABOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;

yMEHUE MPUMEHSTh pa3iIMyHble METOAbl M 3alpOChl MPU MOUCKE U OTOOpE



nHpOpMAIIMM U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOJMMBIX JJIsI BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JaCTM  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BaAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

YMEHHE MCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAKOUIEH NPUPOIHOU
Cpeapbl.

KoMMyHUKATHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHMS 33J]aBaTh BOMPOCHI (B X0/1€ AUANIOra U (WJIK) AUCKYCCUM) TIO CYILIECTBY
oOcyxJaeMoi TeMbl, (OPMYIUpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh Mpe3eHTAIUI0
PE3YJIbTATOB BBIMOJHEHUSI XMMUUYECKOTO JKCIEpUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM W HCCIIEIOBATEIILCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIMUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (o0cyxeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBHI, OINpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpaTh Hanbosee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CAMOCTOATENIbHO COCTAaBJISATh WIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJIYYCHHSI HOBBIX 3HAHWUW 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, MPE/IJIaracMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 005A3aTEIBHOIO
collep KaHMsl, YCTAaHOBJICHHOTO MaHHOW (denepanbHON paboyeil mporpaMMon,
BBIICJIAIOT: OCBOEHHBIE OOYYaIOIIMMHUCS HAy4yHbIE€ 3HAHMS, YMEHHUS U CIOCOOBI
TEeUCTBUN, crienupuyecKkue s MpeIMETHON 001acTu «XHUMUs, BUIBI



NEATEIbHOCTA IO  IOJYYEHWID HOBOIO  3HAaHMs, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIHSIX.

K xoH1y oOyuenus B 8 kiacce npeamMeTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCT Y 00YUAIOIIUXCS YMEHUIA:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOHAS ¥ HEOJIHOPO/AHAS), BaJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHAas Macca,
MaccoBasi 1011 XUMUUYECKOTO JIEMEHTA B COCJIMHEHUH, MOJISIPHBIN 00BEM,
OKCH/[I, KHCJIOTa, OCHOBAHUE, COJIb, 2IeKMPOOMPUYAMETbHOCHb, CTENICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCupUKaIus PEeaKiuil: peakinu
COCIMHEHUS, PEAKIMU PaA3JIOKEHUS, PEAKIUUA 3aMCIICHUS, PEaKINU
oOMeHa, 9K30- ¥ SHAOTEPMHUUECKUE PEaKIuH, men1060u 3¢hgexm peaxyuu,
SIIPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, paInyC aToMa,
XUMUYECKasi CBSI3b, MOJSIPHAS U HEMOJISIPHAS KOBAJCHTHAs CBS3b, HOHHAS
CBSI3b, HWOH, KaTHOH, aHWOH, pPacTBOP, MaccoBas JIOJs BeIIeCTBa
(poIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATHH U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHWU BEUIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlIeHUS (HOpMYyI
BEILECTB U YPABHEHUIN XUMUYECKUX PEAKIUI;

OTIpEeIeNISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKHUCJEHUSI  JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAIJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dopMynaMm, BHA XUMHYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. K. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPaHEHHUsI MACChl BEILIECTB, NOCMOSHCMBA COCMABA, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

OMKCHIBATh M XapakTepu3oBaTh TabnmuHyto ¢opmy Ilepuognyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3/inyaTh TOHITUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHICE HMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XuMUYeckux diemeHTtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsij siipa, 001iee YUCIIO0 SJIEKTPOHOB U
pacrpeieseHue UxX Mo 3JIEKTPOHHBIM CJIOSM);



KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTaHMYECKUE BEILECTBA,
XUMHYECKUE peakuuu (0 YMUCIy M COCTaBy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, 10 TEIJIOBOMY 3D PeEKTyY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKHUX IMpEBpallleHU B
Pa3TUYHbBIX YCIOBHSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro 3JeMeHTa Mo (opmyne coequHeHus,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN peakiivy;

PUMEHSTH OCHOBHBIE ONEPAIlMU MBICIIUTEILHON NESITEIbHOCTH — aHAIINU3 U
CUHTE3, CpaBHEHHE, O0000IIeHNe, CUCTEeMaTH3allUI0, KilacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEUIECTB W XHMHMYECKHX PpEaKIUi, eCTECTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUS — HAONIOJICHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peanvHblll U MbLCIEHHbIL),

CJIeI0OBAaTh MPaBUJIAM IOJIH30BAHUS XUMHUUYECKOU TOCYAO0N U TaO0PaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM OOpalleHusi C BelIeCTBAaMH B
COOTBETCTBHM C HWHCTPYKIMSIMHU IO BBINIOJHEHUIO J1ab0paTOpHBIX
XUMHYECKHUX OTBITOB I10 MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIECTB
(BolOpoZla M KHUCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHOMN
MacCOBOW J0JIEM PAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaClO3HABAaHHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT C MOMOIIBIO MHIUKATOPOB (JTaKMYC, (heHON(PTANICUH, METUIIOPAHK

U JIpyTue).

K xonIy oOydenus B 9 Kkjacce npeamMeTHbIEe pe3ynbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

pPacKphIBaTh CMBICI OCHOBHBIX XHUMMYECKUX TMOHATHH: XUMHUUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, AaHWUOH, IIPOCTOE BEIIECTRBO,
CJI0’)KHOE BEIIECTBO, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEICHb
OKHCJICHUS, XUMHWYECKas PEaKIUs, XUMUUICCKas CBSA3b, Meniosoll d¢hgexm
peaxkyuu,  MOJb,  MOJISAPHBIN  00BEM,  pacTBOP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJCKTPOJMTUYECKAs UCCOIMAIMSA, PEaKIUU HOHHOTO
oOMeHa, KaTanm3aTop, Xumuueckoe pasHogecue, oopamumvie U
Heobpamumble peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU,
OKUCJIMTENh, BOCCTAHOBUTEIb, OKUCJICHHUE M BOCCTAHOBIICHUE, aJUIOTPOIIHS,



aM(OTepHOCTH, XUMHUYECKast CBSI3b (xoBaJeHTHas, VOHHaA,
METAJTMYECKasi), KPUCTAJUIMYECKasi PpEIIETKA, Koppo3usi Memasilos,
CNagvl, CKOPOCMb XUMUYECKOU peakyuu, TPENEIbHO JOIyCTUMAas
koHueHntpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHSATHS IIPU ONUCAHUU BEILECTB U WX MPEBPAILCHUN;
UCIIOJIB30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIAcCy COCIMHEHUM 1o QopmysaM, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAS, METAJIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XHUMHUYECKOU (hopMmylie, xapakTep Cpeabl B
BOJIHBIX PACTBOpPaxX HEOPraHUUYECKUX COCAUHEHUM, mun Kpucmaiiuyeckou
DpeuémKu KOHKpemuo20 8euecmaa,

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308amo
Tabnuunyro ¢opmy Ilepuoandeckoil CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmoboyHas
noarpynmna (b-rpymnma)», manbie W OOJIBIINE TEPHOIbI, COOMHOCUMb
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U
3apsan  sapa, oOliee 4YHCIo SJIEKTPOHOB U paclpeielieHHe WX TI0
ANEKTPOHHBIM CJOSIM), 00bACHAMb OOUTUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAWHEHUM B IpelesiaX MajbIX IEPUOJ0B U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX ATOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakuuu (MO YMUCIy M COCTaBYy YYACTBYIOLIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMIME W CHEIUPUISCKUE XUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasl OIKUCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHS DJIECKTPOJIMTHYECKOM JTHCCOIMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETHYECKOU CBA3U MEXKIY BEIIECTBAMM PAa3JIMUYHbBIX KJIACCOB;



pPacKphIBaTh CYHIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi
MOCPEJICTBOM COCTaBJICHUS 3JIEKTPOHHOT0 OanaHca 3TUX PEeaKLui;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAaHUS XHUMHUYECKHUX TMPEBPALICHUI B pa3IUYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIO XHMMHUYECKOTO 3JIeMEHTa Mo (opMyse COCAUHEHHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHUIO
XUMHAYECKOHN peaKiny;

COOJTIO/IaTh TIPaBHJIA TTOJIH30BAHUS XUMUYECKOU MOCYA0H 1 1a00paTOPHBIM
o0opyZIOBaHMEM, a TaKKe INpaBuwiIa oOOpalleHHss C BEIIeCTBAMH B
COOTBETCTBHM C WHCTPYKIUSMU II0 BBIIOJHEHUIO JabOPaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa 1 yriIeKucsoro rasa);

MPOBOJIUTH PEAKIIUH, TIOITBEPKIAIOIINE KAUSCTBEHHBIN COCTAB PA3IMIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHUA-, OpPOMHI-, HOIHUI-,
kapOoHat-, ¢ocdar-, cuiaMkKar-, cyiabdar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI HM3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE ONIEpPAI MBICIIUTEIBHOMN AESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 000011IeHIE, CHCTEMATH3ALUIO, BBISIBICHUE IPUIHMHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3yUEHUs] CBOMCTB BELIECTB U XUMUYECKUX
peakiuii, ecCTeCTBEHHO-Hay4YHbIE€ METOJAbl I03HAHUS — HaOIO/ICHNUE,
U3MEpEeHHe, MOJICIMPOBAHHE, IKCIEPUMEHT (peabHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUITIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aeyioB U TeM Konrpouasnbie IIpakruyeckue
n/n HDOIrDAMMEI Bceero p p o0pa3oBaTte/ibHbIE
porp padoTsI paboThbI pecypesI
Pa3nes 1. IlepBoHayaibHble XUMUYECKUE NIOHSATHS
XuMUsI — BaKHas
o0nactp
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKOU https://m.edsoo.ru/7f41837c
NeSITENIbHOCTH
4eJloBeKa
BemectBa u Bu6 10K
1.2 XMUMHYECKHE 15 1 nOJINOTEKA
https://m.edsoo.ru/7f41837c
peakuuun
Hroro mo pasnery 20

Pa3nen 2. Baxkneiimue npen

CTABUTEIN HECOPTraHUYECCKUX BEIIECCTB

Bosnyx. Kucnopon.

bu6mmoreka [IOK
2.1 Tonsie 06 6 https://m.edso00.ru/7f41837¢
OKCHuIax
29 Bonopon.Ilonsitue o 8 1 bubnuorexa [JOK
) KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PacTBopblI. Eu6 [TOK
I 6 nOInoTEKA
2.3 OHATHE O 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHHUAX
OCHOBHEIE KJIaCCEI Eu6 LIOK
nOInoTEKA
24 HeoPraHquuCKHX 11 1 1 https://m.edsoo.ru/7f41837c
COEIMHEHUN
Hroro o pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoguyeckasi cucreMa xumMmudeckux iementosn /1. U.
MenaesneeBa. CTpoeHue aToMoB. XUMHYecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

3.1

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
cucTeMa
XUMHYECKUX
anemeHToB /. M.
MeHnnene-eBa.
Crpoenue atoma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

3.2

XuMuueckasi CBS3b.
OKMCIIUTEIIHFHO-
BOCCTaHOBHTEJIbHEIC
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pasneny

15

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK

Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KVIACC

Ne
n/n

HaumenoBanue
pa3jiesioB U TeM
NMPOrpamMmbl

KoaudecTBO 9acoB

KoHTpoJbHBIE

Bcero
padoTsbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuH

11

[ToBTOpEeHuE n
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

1.3

DNEKTPOJIUTHYECKAS
JTCCOITHAITHS.
XUMUYECKUE
peaxIuu B
pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

17

Pasznea 2. Hemera/uibl U UX

COCINHCHUSA

2.1

O6mas
XapaKTepUCTUKa
XUMHYECKUX
aneMeHToB VIIA-
rpynibl. ['anorenst

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

O6mas
XapaKTEPUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynmnbl. Cepa u eé
COCITUHCHMS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.3

Oo6mas
XapaKTepUCTUKA
XUMHYECKUX
31eMeHTOB VA-
rpynnsl. A3oT,
dhochop u ux
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

Oomas
XapaKTepUCTHKA
XUMUYECKUX
a5eMeHToB [VA-
IPYIIBL. YTIEPOI U
KPEMHHI U UX
COCIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasneny

25

Paszgen 3. Mera/LIbl 4 MX COeTUHEHUS

3.1

OO01me cBo¥icTBA

4

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a636
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METaIJIOB https://m.edsoo.ru/7f41a636
Baxneiimnme
bu6mmoreka [{OK
8.2 | MeTamm B ux 16 1 2 https://m.eds00.ru/7f41a636
COCANHCHUA
Uroro mo pazneny 20
Paznen 4. Xumus v oKpy:Kamomas cpeaa
BemectBa n
bu6mmoreka [IOK
4.1 MATCPHAIIBL B HH3HH 3 https://m.edsoo.ru/7f41a636
JeJI0BeKa
Wroro mo pasnery 3
P 3 bubmmoreka [IOK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
ITPOI'PAMME
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