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Pabouyass mporpamMmMa mno XuMUU [Js OOyYarOIIMXCS C 3aJEPKKON IMCHUXHYECKOTrO
pazButusa (nanee — 3I[IP) Ha ypoBHE OCHOBHOro 00IIero OoOpa3oBaHUsSI MOJATOTOBJICHA Ha
ocHoBe PeepalbHOr0 rocyJapCcTBEHHOr0 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO OOIIETo
obpazoBanus (IIpuxaz Munnpocsemenns Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC
000), denepanbHOM ananTUPOBAHHON 00pPa30BATEIBLHON MpPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHusl JJIs OOyYaloOlIUXCS C OrPAHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs ([Ipukas
Munnpocsemenust Poccun ot 24 HosOps 2022 . Ne 1025), denepanbHOi paboueit
MpOrpaMMbl  OCHOBHOTO 00Iero oOpa3oBaHUS MO Yy4eOHOMY TPEeaAMETy «XHUMHUS»,
@denepanbHOM MpOrpaMMbl BOCIHUTAHUS, C YYETOM paclpeleNieHHbIX [0 Kiaccam
MPOBEPSIEMBIX TpeOOBaHUN K pe3yiabTataM ocBoeHus @DenepalbHONW aJanTHUPOBAHHOM
o0Opa3oBaTebHOM MPOrpaMMbl OCHOBHOTO oOmIero oOpa3oBaHMs i OOydYarolUXCs C
3QJICP)KKON  TICUXMYECKOTO Pa3BUTHUS U DIIEMEHTOB COJCP)KaHMs, TMPEJCTABICHHBIX B
VYHupepcaiabHOM KoaudukaTope mo xumuu, KoHuenmuu npenogaBaHus ydeOHOro mpeaMera
«Xumusi» B oOpa3oBarenbHbIX  opraHuzanusx P®d, peanusymommx  OCHOBHbBIC
o01reo0pazoBaTesibHbIE TPOTrPAMMBI.

[Iporpamma mo xumuu pa3paboTaHa C LENbIO OKa3aHUS METOAMYECKOH MOMOIIU
YUUTENIO B CO3/JaHUU pabouell MporpaMmsl 1o y4eOHOMY IPEIMETY.

VYueOHbIil npeaMer «XuMUs» BXOAUT B IIPeMETHYI0 00s1acTh «EcTecTBeHHOHAy4YHBIE
npeaMeThi». B cucreMe eCTeCTBEHHOHaYyYHOTO O00pa30BaHMS XMMUS KaK YUeOHBIN MpeaMer
3aHUMAaeT Ba)XKHOE MECTO B MTO3HAHWM 3aKOHOB MPHUPOIbI, (GOPMUPOBAHUM HAYYHON KapTHHBI
MHpa, CO3/IaHUM OCHOBBI XMMHMUYECKHUX 3HAHUW, HEOOXOIWMBIX ISl TTOBCETHEBHOM >KHM3HU,
HABBIKOB 370POBOT0 M O€30MAaCHOrO i 4YellOBEKa M OKpYKarollel ero cpeasl olOpasa
KU3HH, a TAKKE B BOCIUTAHUU SKOJIOTMYECKON KYJIbTYPBHI.

VYcenemHocTh M3y4eHUsT XHMHUHU CBsi3aHAa C OBJIAJICHUEM XUMHUYECKUM  S3bIKOM,
coOJII0/IeHnEM TIpaBMJI O€30MacHOM pabOThI MPHU BHIMOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
OCO3HAHWEM MHOTOYHUCIIEHHBIX CBS3EH XUMUHU C IPYTUMH NpEeIMETAMU IIKOJIBHOIO Kypca.

[IporpamMma BkJIOYaeT B ceOsl OCHOBBI HEOPTAHMYECKONW M OPraHUYECKOW XUMUH.
['maBHOM waeelt mporpaMMBbl SBISIETCS CO3JaHUE 0a30BOT0 KOMILIEKCA OTIOPHBIX 3HAHUH 110
XUMHUHU, BBIPAKECHHBIX B ()OpPME, COOTBETCTBYIOIICH BO3pacCTy OOYUYAIOIIMXCS U UX OCOOBIM
00pa3oBaTeIbHBIM OTPEOHOCTSIM.

B copepxaHum maHHOrO Kypca MPEICTABICHb OCHOBOIOJIATAIOIINE XUMHYECKHUE
TEOPETHYECKUE 3HAHHUS, BKIIOUAIONIME W3YyYEHHE COCTaBa U CTPOCHUSl BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, NPOTHO3UPOBAHUE CBOMCTB BEILIECTB, UCCIEIOBAHUE
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBpPALlCHUA W IyTE€d YIOPABICHUS HMH B LEISX
MOJIyYEHHUS BEUIECTB U MaTEPHUAJIOB.

TeopeTnueckyl0o OCHOBY HU3YUYEHHS HEOPraHWYECKOW XUMHUU COCTAaBISIET aTOMHO-
MOJIEKYJIIpHOE yuyeHue, [lepuoanueckuit 3akoH .M. MeHeneeBa ¢ KpaTKUMH CBEIACHUSIMU
O CTPOCHHUM aTOMa, BUJAX XMMHUYECKOU CBS3U, 3aKOHOMEPHOCTSIX MPOTEKaHUS XUMHYECKUX
PEaKIHii.

B wu3ydeHun Kypca 3HAUMTENIbHAasi POJb OTBOJUTCS XHMHUYECKOMY SKCIEPUMEHTY:
MIPOBEICHUIO MTPAKTUIECKUX U JTAOOPATOPHBIX padOT, ONMMCAHUIO PE3yTbTATOB YICHHYECKOTO
AKCHEPUMEHTA, COOJIOJCHUI0 HOPM U TpaBui 0Oe30macHOM pabOThl B XUMHUYECKOU
naboparopuu.

Peanuzanusa nanHo mporpamMmbl B mpolecce 00ydeHHs] MO3BOJUT O0YYaOIHUMCS C
3IIP ycBOWTH KJIIOUEBBIE XMMUYECKUE KOMIIETCHIIMM U TMOHSATH POJb U 3HAYEHUE XUMUU

Cpeau Ipyrux HayK O MPUPOJE.



WN3yuyenue xumMuu crnocoOCTBYyeT (OPMHPOBAHUIO Yy OOYYAIOMIMXCS HAyYHOI'O
MHUPOBO33pDEHUS, OCBOCHHIO  OOIEHAy4YHBIX METONOB  (HAOMIOAEHWE, HU3MEpEHHUeE,
HKCIIEPUMEHT, MOJICIMPOBAHKE), OCBOCHUIO MPAKTUYECKOr0 NPUMEHEHHUS] HAyYHbIX 3HAHUH,
OCHOBAHHOI'0 Ha MEKIIPEAMETHBIX CBS3SIX ¢ nmpeameramMu « OKpyKaroumi Mup», «Puznukay,
«buonorusa», «I'eorpadus», «MaremaTrka» U1 GOpMHUPYET KOMIETEHIUH, HEOOXOIUMBIE IS
MPOJOJKEHUsT 00pa30BaHMsl B 00JaCTH €CTECTBEHHBIX HAYK.

N3yuenne xumuum  crnocoOCTByeT  pas3BuTui0 y  oOywaromuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO BOOOpaKeHUS!, (PYyHKIIMOHAIBHON IPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh
U KPUTUYECKH AaHaJIM3UPOBATh HH(OpPMALUIO, MPEACTABICHHYIO B PA3JIMYHBIX (opMax.
3HAYMMOCTh MpeaMeTa JUIsl pa3BUTUS KU3HEHHOW KoMmmeTeHuuu oOyuarommxcs c¢ 3[1P
3aKJIIOYAETCS B YCBOGHUU OCHOBBI XMMMUYECKUX 3HAHUN, HEOOXOAMMBIX ISl TOBCEAHEBHOM
’KU3HU; HABBIKOB 3/I0pPOBOr0 M 0€30MacHOro JUisl 4esOBEKa M OKpPYXKAIOLEH ero cpebl
oOpa3a *u3HH; POPMUPOBAHUU IKOJIIOTHUECKON KYJIbTYPHI.

[Iporpamma otpaxkaeT cofep:kaHue 00ydeHUs MpeaAMeTy «XHUMHSI» C yYeTOM OCOOBIX
oOpazoBaTebHbIX MOTpeOHOCTE oOyuaromuxcsi ¢ 3[1P. Opnanenue y4yeOHBIM MpeIMETOM
«XUMHUS» TPEICTABISAET ONPEACICHHYIO0 TPYAHOCTD A oOydaromuxcs ¢ 3[1P. Oto cBs3ano
C OCOOCHHOCTSMHM MBICIUTEIBHON  JI€ITENbHOCTH, TEPUOJAMYECKUMHU  KOJICOaHUSIMU
BHUMaHHUS, MalbiM OO0BEMOM MaMSTH, HEJAOCTAaTOYHOCTHIO OOIIEero 3amaca 3HAHWM,
NOHMKEHHBIM [T03HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUEBOr0 PA3BUTHSL.

Jns  mpeomoneHuss TPYAHOCTEH B H3YYEHUH YydyeOHOro mpenMera «XuUMUs»
HeoOXoauMMa ajanrtanus o0beMa M Xapakrepa y4eOHOro marepuajna K MO3HaBaTeJIbHBIM
BO3MOXXHOCTSIM JIaHHOW KaTeropuud OOydYarolmuxcsi, y4eT HX OCOOEHHOCTEH pa3BUTHS:
UCITOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBA3€H, TOCTEIIEHHOE
YCIIO)KHEHHE U3y4aeMOro MaTepurara.

[Ipy u3yyeHMM XUMUU  HEOOXOJAMMO  OCYHIECTBJISTH  B3aUMOJCUCTBHE  Ha
NOJINCEHCOPHON OCHOBE.

Teopernyecknii Marepuanl PEKOMEHAYETCS U3y4daTb B MPOILECCE MPAKTUUYECCKOU
NEeATEeNIbHOCTU. BO3MOXXHO BBIIENIEHHE OTHEJIBbHBIX YPOKOB Ha PEIIECHHE 3a]ay B CBSI3H CO
CIIOXHOCTBhIO aHanu3a Tekcta oOydaommmucs c¢ 3I[IP. Opranudeckoe eIUHCTBO
NPAKTUYECKONM U MBICIUTEIBHON JEATETPHOCTH OO0YyYalomuXcsi Ha ypOKaX XUMHUH
CIIOCOOCTBYET MPOYHOMY W OCO3HAHHOMY YCBOGHHIO Oa3MCHBIX XUMHUYECKUX 3HAHUN H
ymeHui. Ocoboe BHMMaHUE NpPH HM3YYEHHH XUMHH YIEISIETCS W3YYEHHIO «CKBO3HBIX»
MOHATHI ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Lenu u 3agaun n3ydeHus: yueOHOTO TpeaMeTa « XUMUs»

OO6mume nenu u3ydeHus ydeOHoro npeamera «XumMus» npeacrabieHsl B OenepanbHon
paboueii mporpamMMe OCHOBHOTO oOmiero oOpazoBanus. OHHM aKTyalH3HpPOBAHBI C YUETOM
HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro o00pa3oBaHus, HANpaBICHHOCTU
oOyuyeHUs Ha Pa3BUTHE U CAMOPa3BUTHE JINYHOCTH, (POPMUPOBaHHE €€ MHTEJUIEKTa 1 0o0mIeit
KyJabTypbl. OOy4eHHEe YMEHUIO YYUTHCS U IPOJOJDKATh CBOE 00Opa30BaHUE CAMOCTOSATEIBHO
B HACTOsIIee BpeMs SBISICTCS OAHON M3 BaXKHEHIIMX (YHKIMHA y4eOHBIX MPEAMETOB, B TOM
YUCIIE U «XUMUN.

s oOywatomuxcsa ¢ 3I[IP, tak ke, kak W AJi1 HOPMATUBHO pPa3BUBAIOIIUXCA
CBEPCTHHKOB, OCBaMBAIOUIMX OCHOBHYIO 0O0pa30BaTENIbHYIO NpPOrpaMMy, JOMUHHUPYIOIIEE
3HAYEHUE MPUOOPETAIOT TAKUE LIEH, KaK:



dbopMHUpOBaHUE HHTEIJIEKTYalIbHO Pa3BUTON JUYHOCTH, TOTOBOM K COTPYIHUYECTRBY,
CaMOCTOSITEJILHOMY  TMPUHSTHIO PEIICHUH, CHOCOOHOW aganTUpPOBaThCsi K  OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM KU3HH,

HalpaBJICHHOCTh OOYy4YeHHS Ha CHCTEeMaTHYecKoe MPHUOOIIEHHWE Yy4alluxcs K
CaMOCTOSITEJILHOM TO3HABATEIILHOM JIESITEILHOCTH, HAYYHBIM U TPAKTUUYECKUM METOoaaM
MO3HaHUS, (POPMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEN K XUMUMU;

o0ecrieyeHue ycIOBUHM, CIMOCOOCTBYIOUIMX MNPUOOPETEHHUIO OOYUYaIOIIMMUCS OMbITA
pa3HOOOpa3HOM NESITEIHLHOCTH, MO3HAHUS U CAMOTIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIMH ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JIJISI PA3IMUHBIX BUJIOB JEATEIbHOCTH,

dbopMupoBaHUE YMEHHI OOBSCHATH U OIEHWBATH SIBICHHS OKPYXAIOIIETO MHUpa Ha
OCHOBAHWU 3HAHUM U OTBITA, MOJYYECHHBIX TPU U3YYCHUN XUMUU;

dbopmupoBaHre Yy OOyYaromUXCS TyMAaHUCTUYECKUX OTHOIICHUW, TMOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUH JJIs1 BBIPAOOTKHU SKOJIOTHYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS
B OBITY U TPYIOBOH NEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3J0POBbS U OKPYKaroIieh
PUPOTHOUN CPEJIbI;

pa3BUTHE MOTHBaIlMM K OOY4YeHHIO, CIOCOOHOCTEH K CaMOKOHTPOII H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY TTPO(UIIS U HANTPABIECHHOCTH JTaJIbHEHIIIETO 00yUeHHUS.

Kypc HampapiieH Ha pelieHue CIEIyImMuX 3a7ady, o0eCTeUMBAOIMINX pPean3aIuio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOTO TIOAXOJ0B K OOYYEHHUIO XUMUH
oOyuaromuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOTr'0 00111€eTO 00pa30BaHUS:

dbopMupoBaHUE  TEPBOHAYATIBHBIX  CHCTEMATU3UPOBAHHBIX  MPEICTaBIECHUH O
BEILECTBAX, MX NPEBPALICHUSIX M MPAKTHUYECKOM NIPUMEHEHHH; OBJAJEHUE MOHSATUHWHBIM
anmnapaToM U CUMBOJIMYECKUM S3bIKOM XUMUHU;

OCO3HaHWE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XUMHUYECKON HAyKH Kak o00JacTu
COBPEMEHHOIO  €CTECTBO3HAHUS, XUMUUYECKUX TNPEBpAllCHUN  HEOPraHUYECKUX U
OPTaHUYECKUX BENIECTB KAaK OCHOBBI MHOTHMX SIBIICHUM >XUBOM W HEXWUBOW IPUPOIbI;
yriyOJjeHue MpeCTaBICHUN O MaTepHAIbHOM €IUHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XHMHUUYECKOW TPaMOTHOCTH: CIOCOOHOCTBHIO aHAJIM3WPOBATH U
OOBEKTUBHO OIICHUBATh >KU3HEHHBIC CHUTYyallMM, CBA3aHHBIE C XUMHUEH, HaBBIKAMU
0e3omacHOro OOpalieHus C BEIIECTBAMH, HCIOIb3YEMbIMH B TOBCEIHEBHON KU3HU;
YMEHUEM aHAIM3UPOBATh M TUIAHUPOBATH JKOJOTHMUECKH O€30MacHOE TOBENCHHE B IEISX
COXpaHEHUs 370POBbSI U OKPYKAIOIIEH Cpenbl;

dbopMUpOBaHNE YMEHHI YyCTAaHABIMBATH CBSI3M MEXKAY peajbHO HAOIIOAACMBIMH
XUMHYECKUMH SIBICHUSIMA M TIPOIECCAMU, MPOUCXOASIIUMH B MHKPOMHUPE, OOBIACHSITH
MPUYUHBI MHOTOO0Opa3us BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHUS, a
TaK)Xe 3aBUCUMOCTb PUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHNE OIbITA HWCIONB30BAHUS PA3IMYHBIX METONOB HM3yYEHHUsS BEIIECTB,
HAONIOZICHUST 3a WX TMPEBPAIICHUSIMH TPU TMPOBEACHUH HECIOXKHBIX XUMHYECKUX
AKCIIEPUMEHTOB C UCIIOIH30BAHUEM JIA0OPATOPHOTO O0OPYAOBAHUS M TIPUOOPOB;

dbopMupoBaHHE TPEACTABICHUH O 3HAYECHUW XHMHUYECKOW HAYKH W PEIICHUH
COBPEMEHHBIX JKOJIOTMYECKUX MPOOJIEM, B TOM YHUCIIE B MPEIOTBPALICHUH TEXHOT€HHBIX U
AKOJIOTUYECKHUX KaTtacTpod.

Oco0enHocTu 0TOOPA U alaNTAIIMU YUeOHOIr0 MaTepHuaJia no XuMumn

OOyyeHnue yuyeOHOMY MpeamMeTy «XuUMHS» HE0O0XOJMMO CTPOUTh Ha CO3JaHHHU
ONTUMAJIbHBIX YCIOBUM JJIsI YCBOCHHSI MpOrpaMMHOro marepuana oodyuarommmucs c 3I1P.
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Bonbiioe BHUMaHKE JOKHO OBITH yJI€TIEHO OTOOPY yueOHOTO MaTepuaia B COOTBETCTBHUU C
MPUHIIMIIOM JOCTYIMHOCTH TpPHU COXpaHeHUH oO1iero 0a3oBoro ypoBHsA. OH HOMKEH MO
COJIEp>KaHUIO U 00BEMY OBITH aAanTUPOBAHHBIM JiJ1s1 oOy4aromuxcs ¢ 3[1P B cooTBeTcTBUM C
UX 0coObIMU 00pa3oBaTelbHBIMU MOTpeOHOCTAMU. Creayer o0O0JerdyuTh OBJAJICHHUE
MarepuasioM oOyvaromumucs ¢ 3[IP mocpeacTBoM €ro AE€TalbHOTO OOBSCHEHUS C
CUCTEMAaTUYECKUM IIOBTOPOM, MHOI'OKPAaTHOM TPEHUPOBKOM B NPUMEHEHUHM 3HAHUU C
UCIIOJIb30BAaHUEM  TIPUEMOB  QJITOPUTMU3AIMU U BU3YAJbHBIX  OMOp, OOYy4YCHHS
CTPYKTYpUPOBAHHIO MaTepuUara.

Bonbiioe 3HaueHue AJid MOJTHOLUEHHOTO YCBOCHUS Y4eOHOro Marepuana UMEET omopa
Ha MEXIPEIMETHBIC CBSI3M BOMPOCOB, U3y4YaeMbIX B JIAHHOM Kypce, C TAKUMH y4e€OHBIMU
npeametaMu kak «leorpadus», «duzukay, «buonorusy». [lo3Bomsis paccMarpuBath OJUH U
TOT € y4eOHBIH MaTepHuaa ¢ pa3HbIX TOYEK 3PEHMUs, MEXKIPEIMETHBIC CBSI3U CITOCOOCTBYIOT
€ro JIydllleMy OCMBICJICHUIO, OoJjiee MPOYHOMY 3aKpPEIUICHUIO TOJYYCHHBIX 3HAHUU U
MPaKTUYECKUX YMECHUH.

[Ipu moaroroBke K ypoKaMm YYHTENb JOJDKEH MPeAyCMOTpeTh (OpPMHUPOBAHUE Y
oOydJaromuxcs yMEHUW aHaJIu3UpOBaTh, CPaBHHUBATh, 0000IIATh H3yYaeMBI Marepuall,
IUIAHUPOBATh  MPEACTOSIIYI0 padoTy, OCYIIECTBIATH CaMOKOHTpoJib. Heobxomumo
MOCTOSIHHO ~ CII€IUTh 3a TPABUJIBHOCTBIO pPEUeBOrO  O(QopMIIeHHs]  BBICKA3bIBAHUMU
obyyaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSMHU TIOBEJEHUS U JACATEIbHOCTH, oOydaromuxcs c 3[IP
(pacTOpMOKEHHOCTh,  HEOPTaHWU30BAHHOCTh)  HEOOXOJMM  CTPOXKAWIIUK  KOHTPOJb
COOJIO/IEHUsT MPABUJI TEXHUKH OE€30MacCHOCTH TpPH MPOBEACHUH J1abOpaTOpHBIX paboT B
XUMHYECKOM KaOMHETe.

IlpumepHble BuAbI JAesTejJbHOCTH oOyuyawmuxca ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMU MOTPEOHOCTAMM MW 00ecreYuBAKONIUE OCMBICJIECHHOE
OCBOCHHeE COJePKAHNH 00pa30BaHUA IO NpeaMeTy «XUMHA»

Conepxanue BUAOB JesiTenbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax Xumuu
ompenensaeTcss HUX OCOOBIMM 00pa3oBaTEIbHBIMU MOTPEOHOCTAMH. [loMHMO MIMPOKO
ucrnonb3yeMbix B @OIT OO0 obmux i1 Bcex 00ydJaronInuxcsl BUJAOB ASATSIbHOCTH CIIEIyeT
YCWJIUTh BHJIBI JACSATEIBHOCTH, CleUU(HUUHBIE IS TaHHOW KAaTETOPHH OOYYaroIMXCS, IS
oOecrieueHus: OCMBICIIEHHOTO OCBOCHHMSI COJEPKaHUsI 00pa30BaHUs MO MPEIMETY: YCUIICHUE
MPEAMETHO-TIPAKTUYECKOUN AEATEIbHOCTU C aKTUBU3ALIMEN CEHCOPHBIX CUCTEM; YE€pEIOBAHUE
BUJIOB JESTEIbHOCTH, 3aJCHUCTBYIOIIMX pPAa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
Marepuala ¢ Oopoi Ha aJrOpUTM; «IIOUIArOBOCThY B U3yUYEHHH MaTepuasa; UCIOIb30BaHUE
JIOTIOJTHUTENIBHON BHU3YyallbHOM OMOphl (IJIaHBL, OOpa3Ilbl, CXEMbI, MIA0JIOHBI, OMOPHBIC
tabsmnbl). s pasButus y oOydaromuxcst ¢ 3[IP ymenus nenats BbIBOMBI, (OPMHUPOBAHUS
IPAaMOTHOT'O PEYEBOI0 BbICKA3bIBAHMS HEOOXOMMO HCIO0JIb30BAaTh OMOPHBIE CJIOBA U KIIMIIIE.
Ocoboe BHHMMaHUE CIEIYyeT YIEIUTh OOYYEHHUIO CTPYKTYpPHUPOBAHUIO Marepuana:
COCTaBJICHUE PHUCYHOUHBIX U BEPOAIBHBIX CXEM, COCTaBIICHHE TaOJIUIl, COCTaBJICHUE
Kiaccuukanuu ¢ 0003HAYCHHBIMH OCHOBAaHUSAMHM JIJISl KiacCU(PUKAIMKA U HATIOJIHEHHUE WX
MpUMEpaMH U JIp.

[IpumepHasi TemaTuueckas W TEPMHUHOIOTHYEcKas Jekcuka cooTBeTcTByeT DOII
000.

s oOydaromuxcsi ¢ 3IIP  cyliecTBEHHBIMU — SIBISIOTCS MpPUEMBI  pabOThI €
JEKCUYECKUM MaTepuaioMm mno npeamety. [IpoBoauTcs cnenuanbHas padoTa 1o BBEJACHUIO B
aKTUBHBIN CI0Baph 00YUYAIOIIMXCSI COOTBETCTBYIONIEH TepMUHOIOTUU. M3ydaeMble TEpMUHBI
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BBOJIATCSI Ha MOJMCEHCOPHOM OCHOBE, OOs3aTelbHa BHU3yalbHas MOJJEPHKKA, AITOPUTMBbI
paboTHI C ONPEACICHUEM, OTIOPHBIEC CXEMBI IS AKTyaJIU3allui TEPMUHOJIOTHH.

MecTto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBercTtBUN ¢ DenepaibHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO o0011er0 00pa3oBaHUsl Y4YEOHBIM MpeaMeT «XHUMHS» BXOJIUT B MPEIMETHYIO
obnactb «EcTecTBEeHHOHAYUHBIC MPEIMETHI» U SIBISETCS 00S13aTEIbHBIM JIJISl U3YUYEHUS.

VY4eOHBIM J1aHOM Ha €€ U3yYeHue OTBeIeHO 136 ydeOHBIX YacoB — 1O 2 4 B HEJIEIIO B
8 1 9 Kj1accax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpeamera «Xumus», MnpenacraBieHHoe B DenepanbHOM
paboueit mporpamme, cootBeTcTByeT GI'OC OO0, paspabortano ¢ yuerom DenepanbHoOi
OCHOBHOUM 00pa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHUs MO Y4eOHOMY
npeamery  «XuMHs», COOTBETCTByeT  DenepanpbHOW  aJallTUPOBAHHOW  OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMe OCHOBHOTO OOIIEro 00pa3oBaHusl 00YUYarOIINXCS C 3aJEPKKON
MICUXUYECKOTO Pa3BUTHA.

COLAEPXAHUE YYEBHOTI'O ITPEAMETA « XMW »
COIEPXAHUE OBYUYEHHMS B 8 KIIACCE

[lepBoHauaabHbIE XUMUUYECKUE TTOHSATHS

[Ipeamer xumuu. *Pons xumuu B xu3Hu yenoBeka.™ Tenma u BemecTBa. dusndeckue
CBOMCTBa BELIECTB. ArperaTHOE€ COCTOSIHUE BEIIECTB. *XUMHS B cUCTEME HayK.* UucTeie
BemiecTBa 1 cMecu. CrocoObl pasnenenusi cmeceil. [IpaBuna GezomacHoro obpaiieHus ¢
BEIIECTBAMU U J1a0OpaTOpHBIM 00opynoBanueM. *[loHsTHE O METOAAX MO3HAHUS B XUMHH. ™

ATOMBI M MOJEKyJbl. XHMHUYECKHE JJIEMEHTHhl. 3HaKM (CUMBOJIBI) XUMHUYECKUX
sanemeHToB. OTHOcHUTENbHAs aToMHas macca. IIpocTeie M clioKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. *3aKOH
IOCTOSIHCTBA cOcTaBa BellecTB.* OTHOCUTENbHAs MOJIEKYJsipHas macca. MaccoBasi JoJis
XUMHUYECKOTO 3JIEMEHTA B COEJUHEHUH.

dusnyeckue U XUMUYECKUE SIBJICHUS. XUMUUYecKas peakius. [Ipru3Hakun XUMUYECKUX
peakiuii. YpaBHEHUS XUMHUUYECKUX peakuuid. 3aKOH COXpPaHEHUs MacChl BEILECTB.
Knaccudukanus XuMru4ecKux peakiuil (CoOeTuHEHNUs, Pa3I0KEHNUs, 3aMEIIIeHHsI, 0OMEHa).

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MTOCY/IOM, C paBUIaMH paOOTHI
B naboparopur W mpuéMaMu oOpaiieHusi ¢ JabopaTopHBIM O0OpPYAOBAaHHEM; U3YYCHHUE U
omucanne (U3NIECKHMX CBOMCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB, HAOIOJCHHE
¢usnueckux (IJIaBJICHWE BOCKA, TasHUE JIbJ]a, PACTUpAaHUE caxapa B CTYIKe, KUTMCHUE |
KOHJICHCAIIUS BOJIbI) U XUMHUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICIICTBUE MeNla C KHUCIOTOW) SIBICHUWI, HAOJIOJEHHWE U ONUCAaHUE MPU3HAKOB
MPOTEKAHUsI XUMHUECKUX peakui (pa3ioKeHne caxapa, B3auMOICICTBUE CEPHON KUCIOTHI C
xjiopuaoM Oapusi, pazioxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJAEHCTBUE
xene3a ¢ pactBopoM coin menu (II));u3yuenue cnocoOOB paszzesieHus cMeceil (C MOMOIIbIO
MarHuta, (QUIbTpOBaHUE, BbIMApUBAHUE, AUCTWUIALMSA, XpoMarorpadus), MNpoBeACHUE
OUHUCTKU TOBAPEHHOM cONU; HAOJIOJICHUE U OMHCAHUE PE3YyJbTAaTOB MPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPAaHEHHUs  MAacCChl;  CO3/laHMe  MOJENIed  MOJEKYyJ
(IIapOCTEPIKHEBBIX ).



Baxuenue npenctaBuTeIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT U IPOCTOE BELIECTBO.
Haxoxnaenue xucimopojna B mnpupoje, ¢Gu3MYecKue W XUMHUYECKHe cBoiicTBa. Peakiuu
TOPEHUS MIPOCTHIX M CIIOKHBIX BenecTB. CIIocoObI TOyYeHHsI KUCIOpOaa B TabopaTopuu *u
npombinuieHHOCTH.*  [lpumenenue xkucnopoga. Ilonste o006 okcugax. Kpyrosopor
KHciopoza B mpupoje. *O30H — ayuioTporHas Moau(UKaus KUCI0poaa.

TemoBoit 3PexkT XUMUYECKON peakluuH, TEPMOXHUMHYECKUE YpaBHEHUS, SK30- U
SHJIOTEPMHUYECKHE pPEAKIUU. TOIJIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHUE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOs. ™

Bomopon — sneMeHT M mpocTtoe BemecTtBo. HaxoxaeHue Bomopona B INPUPOJE,
dbu3nUeckue M XUMUYECKHE CBOMCTBA (HAa MpUMEPE B3aUMOJCHCTBHS C HEMETaUIaMH U
OKCHJIaMH METAJJIOB), TPUMEHEHHE, *criocoObl ostydeHus.™ [ToHaTre 0 KUCI0Tax u COMsX.

KomnuectBo BemectBa. Monb. Monsipaas macca. 3akoH ABoraapo. MonsipHblii 00bEM
ra3oB. Pacuersl o xumuueckoit popmyiie. PacueTsl MaccoBO O XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHWH, KOJIMYECTBA BEIIECTBA, MOJIIPHON MacChl, MOJIIPHOTO 00beMa ra3oB. PacuéTs o
XUMHUYECKUM YPaBHEHUSIM.

*®uznueckue cBorcTBa BoAbL.* Bona. Ee cocra, ctpoeHue u mosekyibsl. *Boga kak
pactBoputenb.* PactBopbl. *TloHSITHE O HACBHIINICHHBIX M HEHACHIINICHHBIX pacTBOpaXx.
[TonsiTHe PacTBOPUMOCTH BEIIECTB B Boje.* PacyeT MaccoBOW J0JiM BeleCTBa B PacTBOPE
(mporieHTHas KOHIIEHTpamwus). MaccoBas 10 BelecTBa B pacTBope. *XuUMHUUYECKHE
CBOMCTBA BObI (pa3jioXKeHUE, PEaKIIUU C HATPUEM, OKCHIOM Kayblus, okcuaom cepol (1V)
peakluu ¢ MeTajulaMH, KUCIOTHBIMU M OCHOBHBIMH OKcujaMmu). [lousitTue 00 oCHOBaHMSIX.
Ponp pactBOpoB B mpHpoae M B KU3HM 4esnoBeka. KpyroBopor Boawsl B mpupoae.™
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHUCTKA IPUPOIHBIX BOJ.

Baxuernmue KJIACCBI HEOPraHUYECKUX COCMHEHUM. Knaccuduxamus
HEOpraHM4eCcKuX coeauHeHud. OKCHIBI: cOoCcTaB, Kiaccudukaius (KUCIOTHBIE, OCHOBHBIEC,
*amdoTepHble, HecoJeobpasyolme - Ha nmpuMmepe okcuaa yrieponaa (1) m oxcuma azora
(1)), Homenkmnarypa.* *[lonyyeHne™ ¥ XUMUYECKHE CBONCTBA OKCHIOB (B3aUMOIEHCTBHUE C
BOJOM, KucioTamu, Imenodamu). OcHoBanus. Kiaccudukaius ocHOBaHMM: MIEIOYH U
HEpACTBOpUMBIE OCHOBaHWA. HomeHkimatypa ocHoBaHMi. @DU3WYECKHE U XUMHYECKHE
CBOMCTBa OCHOBaHUMU (B3aMMOJICMCTBHE C OKCHJAMH HEMETAJJIOB, KHUCJIOTaMH, COJISIMHU).
*TlonydyeHue ocHOBaHUM. ™

KucnoTsl: cocrtaB, kimaccupukanus, HOMEHKIATYpa, (U3MUECKHE M XUMHUYECCKUE
CBOMCTBa (B3aUMOJICHCTBUE C METAJJIAMHU, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSIMH, COJISIMH,
Ha MPUMEPE COJSTHON M CEPHON KHUCIIOT), *COCOOBI MOoMydeHus. ™ P akTUBHOCTH METAILJIOB
H. H. bekxeroBa. Comm (cpenHue): HOMEHKJIATypa coOjlei, *crmocoObl MoTydeHus™,
B3aUMOJICHCTBUE COJIEH C METaNIaMH, KUCIOTaMU, IEJI0YaMH U COJISIMU, IPUMEHEHUE.

[Torsatne 00 amMQOTEepHBIX THAPOKCHAAX (HA TpPUMEpPEe IWHKA W *aTlOMUHUA™):
*XMMHUYECKHE CBONCTBA (B3aMMOJCIHCTBHE C KHUCIOTAMHU U IIEJI0YaMH, Pa3JIOKEHUE IMpHU
HarpeBaHWM) U MOJy4yeHue.™

I'eHeTnueckas CBsI3p MEXIY KJIacCaMu HEOPraHMYECKUX COCIUHEHUN. |'eHeTnueckne
PAIBI.

XUMUYECKUNA IKCIEPUMEHT: KAaU€CTBEHHOE OIPENICIICHUE COJIEPKAHUSA KHUCIOpOJa B
BO3/lyXe; IMOJYyYEHHE M M3YYEHUE CBOWCTB KHCIIOPOJia; HAOJIIOACHUE B3aUMOJCUCTBUS
BEILIECTB C KHUCJIOPOJOM U YCIIOBHSI BO3HUKHOBEHHMSI M MPEKpAIICHUS TopeHus (moxapa);
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O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB M OMHCAHUE HMX CBOMCTB; MOJYYEHHE U H3YUYCHHE
CBOMCTB BoJiOpojia (TropeHue); HaOmoaeHue oOpas3IoB BEHIECTB KOJIUYECTBOM | MOJIb;
UCCJIEI0BAaHUE OCOOCHHOCTEH pAacTBOPEHHs BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHONM MAacCOBOM J0JIE pacTBOPEHHOIO BEIIECTBA;
B3aMMOJICUCTBHE BOJABI C METalIaMH (HATPUEM M KaJbLIMEM) (BO3MOKHO HCHOJb30BAHHE
BUJIEOMATEPUAIIOB); ONPENIETICHUE PACTBOPOB KUCIOT U IIEJI0Yel ¢ TOMOUIbI0 UHAUKATOPOB;
UCCJeI0BaHNE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB; HAOJIOACHHUE
U3MEHEHHSI OKpAaCKM MHAMKATOPOB B pAaCTBOPaxX KUCIOT W WIENOYEH; U3y4YEHUE
B3aumozencteus okcuna meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KUCIOT C METAJUIAMH,
peakuui HEUTPAIU3ALMH; TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OIHOIO
MeTajula APYrMM M3 pacTBOpa COJIM; PELICHHE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe
«BakHEeNIINe Ki1acChl HEOPraHUYECKUX COCIUHEHUIN.

[Tepunonnueckuit 3akoH u llepuoanyeckas cucteMa XMMUYECKHUX 3jieMeHTOB JI. U.
MengeneeBa. CtpoeHre aToMOB. XUMHUUYECKas CBs3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHbIC
pEeaKInH.

[lepBbie TOMBITKK KJIAcCHU(PUKAIIMKA XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX D3JIEMEHTOB (IIIEJIOUYHBIE M MIECTOYHO3EMEIbHbIE METAIJIbI, TaJOT€Hbl, UHEPTHHIC
rasbl). *2JIeMEeHThI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCUIBI. *

Ilepuonnueckuit  3akoH. Ilepuomnueckass cuUcTeMa XUMHUYECKUX  DJIEMEHTOB
. Y. MenneneeBa. Koporkonepuoanas u *niauHHonepuoaHas™ dopmbl Ilepuognyeckoit
cucteMbl xumuuyecknx anemeHtoB Jl. M. MenneneeBa. Ilepuoabr u rpynmnel. Ouznueckuit
CMBICJI TTOPSAIKOBOI'O HOMEPA, HOMEPOB MEPHOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. *M3otombl.™ OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuUMHUYeCKUX djeMeHTOB [lepuoanueckoit
cuctemsbl JI. . MenaeneeBa. XapakTepUCTUKA XMMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO
B [lepuonnueckon cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH M3MEHEHMSI CBONCTB 3JEMEHTOB MajblX IEPUOJO0B M TJIABHBIX
NOATPYMI, B 3aBUCUMOCTH OT aTOMHOTO (ITOPSAAKOBOro) Homepa 3HaueHue Ilepuoandeckoro
3akoHa M llepuoamyeckoil CUCTEMBbl XUMHUYECKHX OJJIEMEHTOB ISl Pa3BUTHA HAyKd U
npaktuku. 1. 1. MenaeneeB — yu€HbI U rpakIaHuH. ™

Xumuueckass  cBsi3zb.  KoBajeHTHas  (mosisipHass W HENOJIIpHAsl)  CBSI3b.
*DNEeKTPOOTPUIIATEIBHOCTh aTOMOB XUMHUUECKHUX 2JIEMEHTOB.* MOHHAsI CBSI3b.

Crenenp okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoiecco
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

XVWMHUYECKUNA SKCTIEPUMEHT: M3y4YeHUE O0pa3lloB BEIIECTB METAUIOB U HEMETAIIOB;
B3aMMOJICHCTBUE THAPOKCHAA I[MHKA C pacTBOPAMHM KHUCIOT M IIEJIOYEH; MPOBEICHUE
OMBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIHil
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

MexnpeaMeTHbIE CBA3U
Peanuzamus MeXnpenMETHbIX CBS3€M MpU U3YYEHHWH XUMHAM B 8  Kjacce
OCYIIECTBIISIETCS. Y€pe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U
MOHATUH, SBJISIOIMIMXCA CUCTEMHBIMU JJISI OTACIBHBIX IMPEIAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.
OO0uue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIA (DaKkT, TUIIOTE3a, TEOPHs, 3aKOH,
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aHanmW3, CHUHTE3, KiIaccu(pukamus, TEepUOANYHOCTh, HAOMIOEHWE, OSKCICPHUMEHT,
MOJICIIUPOBAHUE, H3MEPEHUE, MOJICTh, SIBJICHHE.

dusnka: Martepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIH], HW30TOIIHI,
PaaMOaKTHBHOCTh, MOJIEKYJA, JCKTPUYCCKUN 3apsl, BEIIECTBO, TEIO, 00BhEM, arperaTHoe
COCTOSIHHE BEIICCTBA, ra3, GU3NUECKUE BEITUIMHBI, CIMHUIIBI H3MEPEHHS, KOCMOC, TIAHETHI,
3BE3b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHepadbl, TOpHBIE TMOPOJbI, IOJE3HBIC
HCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

COAEPKAHHUE OBYYEHMUA B 9 KIIACCE

BemiecTBo 1 XumMuieckasi peaxius

[lepuonnueckuit  3akoH. Ilepuoamveckass cucTeMa XUMHUYECKHX  DJIEMEHTOB
. 1. MenneneeBa. CtpoeHrE aTOMOB. 3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XMMHUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX TMEPHOJOB, KaJWs, KAJbIUSI U MX COSAUHEHUN B COOTBETCTBUU C
MOJIO’KEHUEM AJIEMEHTOB B llepuoanueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJABl XUMHYECKOW CBSI3U. THIIBI KPUCTAUIMUECKUX PEHIETOK,
*3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKOW PEMIETKH M BUIA XUMHUYECKON
CBSI3U.*

Knaccudukanys m HOMEHKJIaTypa HEOPTraHUYECKUX BEIIeCTB (MEXIyHapodHas H
TPUBUAJIbHAS). XHMMHUYECKHE CBOWCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM Kjaccam
HEOPraHMYECKUX COCTMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEILIECTB.

Knaccudukanuss XuMHUUECKUX pEaklMil MO pa3NUYHbBIM MpU3HAKaM (M0 YHUCIY U
COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(DQEeKTy, M0 H3MEHEHHIO
CTeTICHEH OKHUCJIEHUS XUMHUYECKHUX DJIEMEHTOB, *M0 OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3zaTopa).™ DK30- U SHJOTEpPMHUYECKUE peakiiuu. *TepMOXuMHUUECKUE YpaBHEHUS. ™

*TlonsiTHeE O CKOpPOCTH XUMHUYeckol peakiuu. [loHstue 00 o0oO0paTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiuusx. [IoHsITHEe 0 TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX.
[lonsiTHe 0 XMMUYECKOM paBHOBecHH. CMENIEHHE XUMHYECKOro paBHOBecHs. DaKTOpHI,
BJIUSIIOIINE HA CKOPOCTh XMMUYECKOW PEaKIUU U MOJO0KEHHE XUMUYECKOTO PABHOBECHS. ™

OKHUCTUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH, YJIEKTPOHHBIA OajaHC OKUCIUTEIHHO-
BOCCTAHOBUTENIBHOU peakunn. COCTaBIE€HUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkIuil C UCMOIb30BAHMEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTUYECKOW JTUCCOUMAIMU. DJIEKTPOIUTHYECKAS] AHCCOLIMAIMSA.
DNEKTPOJIUTHI U HEANEKTPOJIUTHl. KaTHOHBI, aHHOHBI. *MeXaHu3M HUCCOLUUAINN BEIECTB C
pa3IMYHBIMU BUAAMU XUMHUUYeCKO# cBsi3u. [loHaTHe o crenenu nuccounanuu.™ CuiabHbIE U
ciadble STIEKTPOIUTHI.

Peakiimu noHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMNA HOHHOTO OOMEHa 10
KOHIA. [lonHBIE M COKpamEHHBIE HOHHBIE YPABHEHHUSI pEAKIMU. XMMHUYECKHUE CBOWCTBA
KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEJICTABICHUI 00 3JEKTPOIUTUUYECKON JUCCOIUALINH.
Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KaTHOHBI M AHHUOHBL: XJIOPHUA-, OpOMU/I-,
uoaua-, cyibdar-, kapOoHaT-, cuiaukar-, ¢ocdar- aHUOHBI; TUIAPOKCHUII-UOHBI; KAaTHOHBI
aMMOHUS, MarHus, KaJbIus, aIlOMHHUA, >keneza (2+) u (3+), meaum (2+), uMHKAa,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpAX.

XUMHUYECKUNA HKCTIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTATUIMUECKUX PEIIETOK
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HEOPraHUYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura W anmasa), CIOKHBIX
BEIECTB (XJIOpPUAA HATPHS); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT
BO3JICHCTBUSL  Pa3MYHBIX (PAKTOPOB; WCCICAOBAHUE JIICKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, TMPOIIECcCa JUCCOIUAIMK KHUCIIOT, IEIOYed W Cojeil (BO3MOXXHO HCIIOJIh30BAaHUEC
BUJICOMATEPHANIOB); TIPOBECHNE OMBITOB, WILTIOCTPUPYIOIINX MPU3HAKK MTPOTEKAHUS PEAKITUI
MOHHOTO oOMeHa (oOpa3oBaHME OcCajKa, BBIJIETICHHE Ta3a, OOpa30BaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIONTUX TPUMEPhI  OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX peakIuii  (TopeHue,
peaKIuy pas3JIoKCHUS, COCTMHCHHS ); PacIIO3HABAaHNE HEOPTaHUUECKHUX BEIIECTB C MTOMOIIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI; PEIIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtannbl u ux coeTuHeHUs

OO6mras xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
creneHu okucieHus. CTpoeHue U (puanueckue CBOMCTBA MPOCTHIX BEIIECTB — TajlOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJiopa (B3aUMOJICHCTBUE C METa/NIaMH, HEMETalIaMu —
BOJOPOJOM M KUCIOpoaoM, *menouamu®). Xnopoogopoa. ColsiHas KUCIIOTa, XUMUYECKHE
CBOMCTBa, *monydeHue™®, npumeHenue. *JlelicTBue Xjopa U XJIOPOBOJOPOJa HA OPTaHU3M
yenoBeka.* BakHelme XJIopuabsl U X HaX0XKJACHUE B IPUPOJIE.

O6mas xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB
KHUCJIOPOJIa U CePhl. XapaKTePHbIE CTEIICHH OKUCIICHUS.

Crpoenne u ¢uU3MYECKUE CBOWCTBA TMPOCTHIX BEIIECTB — KHUCIOpOAa € CEPHI.
AmnotrpornHble  MOAMGUKAIIMA KUCIOpOJa U cepbl. XHMHUYECKHE CBOMCTBA CEpbl
(B3auMopeiicTBue *c HemeTallaMu* — BOJOPOJOM U  KHUCIOPOAOM, METaJllaMH,
*KOHIIEHTPUPOBAHHBIMU A30THOM U cepHOM kucioTamu).* CepoBOAOPOI: CTPOCHHUE,
¢usznueckre M XMMHYECKHE CBOMCTBAa (KHCJIOTHbIE M BOCCTAHOBUTENIbHBIE CBOWCTBA).
Oxcunbl cepbl Kak MPEACTaBUTENM KUCIOTHBIX OKCHAoB. CepHas KucioTa: (puamdeckue u
XUMHYecKue cBoiicTBa (00mue u crnenuduueckue). Comu CepHON KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaTr-uoH. CepHucTas Kuciaora. *XuMHUYECKHE PEaKInu, JIeKAIINe B OCHOBE
IPOMBIIJIEHHOTO CMoco0a TMOJIyYeHHs CepHOM KHUCIOTHL* Haxoxknenue cepbl u €€
coeuHeHU B Tpupojne. I[lpumeHeHue cepel M €€ COSIWHECHHMHM B OBITY M B
POMBIIIIEHHOCTH. *XUMUYECKOE 3arps3HEHUE OKPYKAIoMIeH cpeibl COCTMHEHUSIMU CEPBI
(KUCIIOTHBIE TOXIH, 3aTpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpalieHus. *

OO6miast xapakrtepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB
azora u pocdopa, xapakTepHbIE CTCIICHH OKUCIICHUS.

A30T, pacmpocTpaHeHMe B Tpupone, (puU3MYeCKHe U XUMHUYECKHE CBOMCTBa
(B3anMo€eiicTBUE ¢ METaNIaMH M HEMETAJUIAMU - KHCIIOPOJIOM U BoJopoaoM). KpyroBopot
azoTa B mpupoje. AMMuak: GU3MUECKHEe U XUMHUYECKHE CBOWCTBA (OKMCICHUE, OCHOBHBIC
CBOMCTBa BOJIHOTO pacTBopa), *momydeHue® u npumeHenme. Colli aMMOHHS: COCTaB,
dusnueckne W XUMHUYECKHE CBOWCTBa (pa3joKE€HHE, B3aMMOJICHCTBHE CO TMICIIOYAMM),
npuMeHeHue. KaduecTBeHHas peakiys Ha MOHBI aMMOHHUS. A30THasi KMCJIOTa, €€ (u3nvIecKue
M XAMHYeCKHe CcBouWcTBa (oOmme w crnenuduueckue), *momydenme.*  Hutpatsl
(paznoxenue). A3oTucrtas kuciaoTa. Micnonb3oBaHrue HUTPATOB U COJIE aMMOHHUSI B KAUECTBE
MUHEPAIbHBIX yA0OpeHUn. *XUMHUYECKOoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COeTMHEHUSIMU
azoTa (KUCIIOTHBIE JOXK/IH, 3arPsI3HEHHE BO3/1yXa, IOYBHI U BOJOEMOB). *

®ocdop, *amnorpornubie Moaudukanuu pocdopa,* Quznueckue U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE C META/NIaMH, HEMETAJJIAaMH, *KOHLIEHTPUPOBAHHBIMU a30THOU
u cepHoil kucinoramu).* Oxkcua ¢ocdopa (V), oprodocdhopHas kuciora: puznyueckue u
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XUMHYECKUE CBOMCTBA, *nonydenue.™ *[loHsTHE O MUHEpAIbHBIX yIOOPEHUSX: HUTPATHI U
dochatel. IloHsATHE O KOMIUIEKCHBIX ynoOpeHusx.* OOmias xapakTepHUCTHKa 3JIEMEHTOB
IVA-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB yriepoJa M KpeMHHUA. BajneHTHOCTh H
XapaKTepHbIE CTENEHUW OKHCIEHUS aTOMOB YIJiepola M KpeMHus. PacmpoctpaHeHue
yIiIeposa B IPUPOJIE, XapaAKTEPHBIE CTEIIEHU OKUCIICHUS.

VYrnepon, amorponHsie Mmoaudukanuu (rpadur, anMas), GU3NIECKUE U XUMUYECKUE
CBOICTBA NIPOCTHIX  BEWIECTB  (B3aMMOJEWCTBHE C  MeTalUlaMH, HeMeTallJlaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOH M CEpPHON KuciaoTamu)*. AmcopOrms. Kpyrosopor
yraepoaa B npupoae. OKCuAbl yriepojaa, WX (QU3NYECKHME U XUMUYECKHE CBOWCTBA,
MOJIyYeHHE U MPUMEHEHHE, NEeUCTBUE Ha OpPraHu3M 4eJoBeKa. *JKOJOTHMYECKHe MpPOOJIeMBbl,
cBs3aHHble ¢ okcugoMm yruepoaa(lV); rumoresa riao0asbHOrO MOTEMJIEHUS KIMMATa;
napHUKOBBIM 3 dekT.* VYronapHas kuciaora m e€ coid, MX (U3HUECKHEe U XHMHYECKHE
CBOIiCTBa, *monmydeHue u npumeHeHue.* KayecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CETLCKOM XO35HCTBE.

OO6mue mnpeacTaBieHuss 00 OCOOCHHOCTAX COCTaBa W CTPOEHUSI OpPraHUYECKUX
COCIMHEHUN yriepoja (Ha mpuMepe MeTaHa, 3TUJIEHA, 3TaHOJa, YKCYCHOM KUCIOThL. *Ux
coctaB U xumuyeckoe crpoenue. Knaccudukamnus opranuueckux semiectB.* Ilonsitue o
OMOJOTUYECKH Ba)KHBIX BEIIECTBAaX: HUpax, OelikaX, YIrJeBoJax — M HUX POJIM B >KU3HU
yesioBeka. *MaTepualibHOE €JUHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX COeTMHEHUN. *

Kpemnuii, ero ¢pusnueckue 1 XMMUYECKUe CBOMCTBA (Ha MpUMepe B3aUMOJECHCTBUS C
MeTalJlaMd M HeMeTalaMu), *monyudenue™ u mnpumeHeHue. *CoenMHEHHs KpPEMHHUS B
npupoae. OOmme npencrapieHus o0 okcunae KpemHUsA(IV) U KpeMHHEBOW KHUCIIOTE.
Cunukatbl, QU3WYECKUEe W XUMHYECKHE CBOWCTBA, IMOJYYCHHE M IMPUMEHEHUE B OBITY,
MPOMBIIIUIEHHOCTH (B MEIMIIMHCKOM, 3JEKTPOHHOM, CTPOUTENbHOW W 1p.). Baxkueiimme
CTpOUTENIbHBIE MaTepuajbl: KepaMuKa, CTEKJIO, IIEMEHT, O0eToH, xene300eToH. [Ipobmemsr
6€30macHOro UCIOJIb30BaHUS CTPOUTEILHBIX MAaTEPUAIOB B TOBCEAHEBHOM KU3HU. *

XHUMHUYECKUI dKCIIEPUMEHT: N3y4YeHUE 00pa3Ii0B HEOPTaHUUYECKUX BEIECTB, CBOMCTB
COJITHOW KHCJIOTBI; IPOBEICHUE KAaYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE
NPU3HAKOB WX MPOTEKAHUS; OIbBITHI, OTpa)karolye (U3NYecKrue U XUMUYECKHE CBOMCTBA
raJjoreHoB W HUX COEAMHEHHMH (BO3MOXKHO  HCIOJBb30BAaHUE  BHUACOMATEPUAIIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOPUAOB (TaJOTEHUIOB); O3HAKOMJICHUE C 00pa3aMu Cephl U
eé coequHEHUsIMU (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpPHANIOB); HAOIIOIEHHUE TpoIiecca
oOyrnMBaHUs caxapa TMOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTHI; WM3yueHHE
XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEACHUE KaUeCTBEHHOW peaKiiuu
Ha cynb(aT-uoH U HAOIIO/IEHNE MPU3HAKa €€ MPOTeKaHUS, O3HAKOMIICHHE C (PU3UIECKUMHU
cBoiicTBaMH a3oTa, Qocpopa U HUX COEAMHEHHM (BO3MOXKHO  HCIOJIb30BAHME
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U POCPOPHBIX YIOOPEHHMIT; TOIydeHUE aMMHAKa U
W3YUYEHHUE €ro CBOMCTB; IMPOBEICHHE KauE€CTBEHHBIX PEaKUUi Ha MOH aMMOHHUS M (ocdaT-
MOH W U3y4YEHUE MPU3HAKOB HUX IMPOTEKAaHMs, B3aUMOJACHCTBHE KOHLUEHTPUPOBAHHOU
a30THOM KHUCJOTBI C MeIbI0 (BO3MOXKHO HCIIOJIB30BaHHE BHUAEOMATEPUAIIOB); W3YUYEHUE
MoOJeNiell KPHUCTAJUIMYECKHX pEIETOK anMasza, rpagura; O3HAKOMIIEHHE C MPOLECCOM
azcopOLun pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOWCTBOM MPOTHBOTa3a;
MOJIyYEHUE YIJIEKUCIOr0 Tra3a W HU3YYEHUE €ro CBOMCTB; MPOBEJECHHE KadeCTBEHHBIX
peakiuii Ha KapOOHAaT- W CHUJIMKAT-UOHBI U M3y4YEHUE TMPU3HAKOB HX MPOTEKaHUS,
O3HAKOMJICHUE C IPOIYKIIHEH CUJIMKAaTHO U IPOMBILIUIEHHOCTH; peleHue
AKCIIEPUMEHTAIIBHBIX 337a4 0 TeMe «BakHelne HeMeTallIbl U UX COETMHEHUS».
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MerTauibl U UX COETUHEHUS

OO6mas xapaKTEepUCTUKA XUMUUYECKUX HJIEMEHTOB — META/UIOB HAa OCHOBAaHMM HX
nonoxeHus B llepuonmueckon cucreme xumuuyeckux dsiemeHToB [[. M. MenneneeBa u
ctpoeHusi atomMoB. CTpoeHue wmertaioB. MeTamnuueckass CBA3b M METaJlIMuecKas
KpUCTaJUIMYeCKass pEemeETKa.  ODJIEKTPOXUMHUYECKHM  psii  HANOPSHKEHUHM  METaJUIOB.
dusznyeckue U XUMUYECKUE CBOMCTBA METAIJIOB (B3aUMOJAEHCTBUE C KUCIOPOAOM, BOJIOMH,
kuciaoTamu). *O0mme crnocoObl MoaydeHuss MeTaioB. [loHATHE O KOPpPO3UU METAIIOB,
OCHOBHBIE CIIOCOOBI 3alUThl UX OT KOoppo3uu. CruiaBbl (CTajdb, YYTryH, JIOPATIOMUHHH,
OpoH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. *

[[lenounble MeTambl: moJoXkeHue B Ilepuognuecko CHCTEME XHUMHUYECKUX
aneMeHToB JI. 1. Menneneesa; crpoenue atoMoB. Haxoxxaenue B npupoae. Ousznueckue u
XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUABbI U THIPOKCUJIBI HATPUS U
kayus. [I[puMeHeHne MeI0UHbIX METAIIOB U UX COEJIMHEHUM.

[IlenoyHo3eMeNbHBIE METAJJIBI MAarHUM W KalbLUW: moJioxkeHue B [lepuognueckon
cuctemMe XxuMudeckux anemMeHtoB . M. MenaeneeBa; CTpO€HHE UX aTOMOB; HaXOXJCHHUE B
npupojae. DuU3MUECKME UM XUMHUYECKHE CBOWCTBA MarHug M Kaubliua. Baxkheiue
COeMHEHUs Kaublusl (OKCHUI, THUAPOKCHI, coin). *JXKECTKOCT, BOABI M CIOCOOBI €&
yCTpaHeHus. ™

AnroMuHui: nojioxkeHue B llepuoguueckoi cucteMe XuUMuuyeckux snemeHToB . U.
MenpeneeBa; CTpOCHUE aTOMa; HaxoXkJAeHUEe B mnpupoje. Dusznueckue W XUMHUUYECKHUE
CBOICTBa anmtoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.

XKenezo: mnonoxenue B Ilepuogmyeckoil cHUCTEME XHUMHUYECKHX 3JIEMEHTOB
J1. 1. MeHaeneeBa; CTpOEHHE aToMa; HaxoxAeHue B npupone. Ouznueckue u XMMHYECKHE
CBOMCTBa eje3a (B3aMMOJEHCTBUE C METaIaMH, KUCIOTaMU M cojsiMH). OKcCunpl,
rugpokcuabl u conu xene3a(Il) u xeneza(Ill): cocras, cBolicTBa U *nosyyeHue. ™

XVUMHUYECKHUI IKCTIEPUMEHT: O3HAKOMIJICHHE C O0pa3liaMyd METaJUIOB U CIUIaBOB, MX
(¢u3MUeCKMMH CBOWCTBAMH; W3yYEHHUE pPE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHUIA KalblUi U
HaTpUsl C BOJAOW (BO3MOXKHO HCIMOJB30BAHHUE BUJIEOMATEPUAIIOB); HCCIEIOBAHUE CBOICTB
AKECTKOW BOJIBI; MpOIECCA TOPEHMS XKejle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHUJIECOMATEPUAIIOB); MPU3HAKOB NPOTEKAHUSI KAYECTBEHHBIX PEAKIMi Ha HOHBI (MarHus,
Kanblus, amoMunus, uaka, xenesa(ll) u sxenesa(lll), menu(Il)); nabmronenne u onucanue
MPOLIECCOB OKpAaIllMBaHUsl IUIAMEHM HMOHAMHU HATpus, Kajaus M Kalblus (BO3MOXXHO
WCIIOJIb30BAaHUE BHUICOMATEPHUAJIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHAA
QTIOMUHHS M THAPOKCHMJA LHMHKA; pEIICHUWE OHKCIEPUMEHTAJBbHBIX 3aJad MO0 TEeMe
«BaxHeiimue MeTalIbl U UX COCIUHECHUI).

XuMUA ¥ OKpYKarolas cpeaa

*HoBsle MaTepualibl U TEXHOJOTHH. BemiecTBa U Marepuaibl B TOBCEIHEBHOM KU3HU
yesnoBeka. XUMHUA M 310poBbe. be3omacHoe HCHOJMb30BaHHUE BEUIECTB M XHUMHUYECKHUX
peakiuii B ObITy. llepBas momomib mpH XUMHUYECKHUX OXKOTax W OTpaBieHUAX. OCHOBBI
AKOJIOTUYECKOM TpaMOTHOCTHU. *

*XumMuueckoe 3arpsi3HEHUE OKpysKarolled cpenbl (OpenesibHas — AOMyCcTUMast
koHueHTpanus BemectB — [1JIK). Poib XxumMuu B penieHnn 3KoJI0ru4ecKux npoosem. *

*TIpupoaHble UCTOYHUKH YTJIEBOAOPOAOB (Yrodib, IPUPOIHBIN ra3, HePTh), MPOAYKTHI
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UX nepepaboTKH, UX POJib B OBITY U MPOMBILIJIEHHOCTH. *
XHUMHUYECKHI 3KCHEPUMEHT: M3yY€HHE OOpa3lloB MaTepuajioB (CTEKIO, CIUIaBbI
METaJIOB, OJMMEPHBIE MaTEpUabl).™

MexnpeaMeTHbIe CBA3U

Peanmszamust MeXNpenIMeTHBIX CBsI3ed TpU  M3YYeHMH XHUMHH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHATUHN, SIBISIOMIUXCS CHUCTEMHBIMH JUISI OTACTBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOmue ecTeCTBeHHO-Hay4YHbIC TOHSTHUS: HAY4HBIN (hakT, TUMOTE3a, 3aKOH, TEOpus,
aHanmu3, CHUHTe3, Kiaccuukamus, MEepUOJUIHOCTh, HAONIOEHUE, OKCIICPUMEHT,
MOJICTHPOBAHNE, W3MEPEHHE, MOJEIb, SIBICHUE, NApHUKOBBIA d(M(EKT, TeXHOIOoTHs,
MaTepHUaIbI.

®dwusuka: martepusi, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOIIHI,
pPaIMOaKTUBHOCTh, MOJICKYJa, DSJEKTPUUECKHN 3apsl, MPOBOJHUKH, MOIYIPOBOJIHUKH,
TIVDIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHCTAUIMYECKash PEMIETKA, CIUIaBbl, (HU3MUECKUE BEITMYUHBI,
eIMHULIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢porocunTes, Apixanue, Onocdepa, IKOCUCTEMA, MUHEPAIBHBIE yI00peHMSI,
MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHepaidbl, TOPHBIE TMOPOJbI, IOJE3HBIC
HCKOTIaeMbl€, TOIUITMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA « XMW S»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

B nenom pe3ynbrathl ocBoeHus o0ydaromumucs ¢ 3[1P yue6Horo npenmera « Xumus»
JIOJDKHBI COBITAJIaTh ¢ pe3ynbTaTamMu denepaibHON pabodeit mporpaMMbl OCHOBHOT'O OOIIIETO
obOpazoBanus. Hanbosee 3HAUMMBIMU SBIISFOTCS :

JIMYHOCTHLIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrPaMMbI OCHOBHOI'O OOIIEro 0Opa30oBaHHS
JOCTUTAIOTCS B XO0J¢ OOy4YeHHMS XHMHHM B €IMHCTBE YYeOHOH M BOCIHMTATCILHOM
JCATCIPHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUHCKHUMHU COIIMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, NMPHUHATHIMU B OOIIECTBE MpPaBHJIAMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIPOIIECCAaM CaMOIIO3HAHHUS, CaMOPAa3BUTHSA M COIUATM3AIUN
00yJaromuxcs.

JIMYHOCTHBIE PE3YJBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIINN U PACIIUPEHUE OMbITA IEITCILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTUYCCKOTO BOCITUTAHUS

IIEHHOCTHOI'O OTHOIIEHHS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U
HAy4YHOMY HACJIeIUI0, MOHUMAaHMs 3HAYCHHUS XMMHUYECKOM HAyKH B JKU3HH COBPEMEHHOIO
00II1ecTBa, CIOCOOHOCTH BIIAJCTh JOCTOBEPHON HHGOPMAIIMEH O MEPEIOBBIX TOCTHKCHHUAX H

13



OTKPBITUSIX MUPOBOH M OTCUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKJaHCKOTO BOCITUTAHUS

MIPEICTABICHUS O COIMATBHBIX HOPMaX W TPaBHJIAX MEKIUYHOCTHBIX OTHOIIECHUH B
KOJUICKTUBE, = KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIEIOBATEIBCKOM, TBOPUYCCKONH M JIPYrHUX BHUAAX JEATEIHBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOW NEATEeILHOCTH IPHU BBITIOJIHCHHH Y4YEOHBIX, ITO3HABATCIBHBIX
3a/1ay, BBIIOJIHCHHM XUMHYECKHUX OKCIEPUMEHTOB, CO3JaHUU YYCOHBIX IPOCKTOB,
CTpeMJICHUSI K B3aMMOIOHMMAHUIO M B3aMMOIIOMOIIM B TMpollecce HITOM yueOHOH
JESATETHPHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEACHHE M TIOCTYNKH CBOMX TOBApHIICH C
MIO3UITUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUN MOCTYIIKOB;

3) IIEHHOCTH HAY4YHOTO ITO3HAHUS:

MHUPOBO33PCHUYCCKUX TIPEJACTABICHUNA O BEMIECTBE W XHUMHYECKOW pEaKIuw,
COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONIUX OCHOBY IS
NOHMMAHWS CYINIHOCTH HAy4YHOW KapTUHBI MHUpa, NPEICTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUS IMPHUPOJILI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJTHON Cpemou, o
POJIM XMMHH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

NO3HABATEILHBIX MOTHBOB, HANPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHUH IO XMMHH,
HEOOXOIUMBIX ISl O0BSCHEHUS HaOII0JaeMBbIX IIPOIIECCOB U SBJICHUI;

NO03HABATEILHOW, WH(DOPMAIMOHHOW W YHMTATEIbCKOW KYJIbTYPhI, B TOM YHUCIC
HABBIKOB CaMOCTOSITEILHOW pPabOThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPaTypOH,
JTOCTYITHBIMH TEXHUYECKUMHU CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEepeca K 00yUEHUIO W TIO3HAHMIO, JTF0003HATETPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K camMoo0pa30oBaHHIO, MPOEKTHOW W HCCIENOBATENBCKON IEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABJICHHOCTH M YPOBHS OOyUEHUS B JalIbHEHIIIEM;

4) hopMHUPOBaHUS KYIBTYPHI 3OPOBBSI:

OCO3HAHUSl IEHHOCTH >HW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3JIOPOBBIA 00pa3 KU3HW, OCO3HAHUS TOCICACTBUN M HEMPHUATHS BPEIHBIX
pUBBIYCK (YHIOTPeOIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHHS ), HCOOXOIMMOCTH COOJIIOICHUS
nmpaBui 06€30MaCHOCTH NP OOpalleHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY M peabHOMU
KU3HU;

5) TpyZ10BOr0 BOCIIUTAHUS:

WHTEpPECa K MPAKTHYECKOMY H3Yy4YeHHIO Tpodeccwii W TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAYy M pe3yjbTaTaM TPYAOBOW JAESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHUW IO XWUMHUHU, OCO3HAHHOTO BHIOOpAa WHIWBHUAYAJIHHOU
TPACKTOPUHU MPOJOJDKEHUS 00pa3oBaHUs C yUYETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH
K XHMHUH, OOIICCTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHEITHOW mpodeccroHaIbHON
JESTENPHOCTA W PAa3BUTUS HEOOXOAUMBIX YMEHHW, TOTOBHOCTH aJalTUPOBATHCS B
npodeccruonansHOM cpene;

6) PKOJIOTHYECKOTO BOCTIUTAHHUS:

HKOJIOTHYECKHU IEJIECO00PAa3HOT0 OTHOIIEHUS K MPHUPOAEC KaK MCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHMSI IIEHHOCTH 3/J0POBOTO U O6e30macHoro odpasa
KU3HUA, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY U TICHXHYCCKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTU COOJIIOICHUS TTpaBUil 0€30MaCHOIO MOBEICHUS MpU padboTe
C BEIIECTBAMHU, a TAKXKE B CUTYaIIUAX, YTPOKAIOMINX 370OPOBBIO U KU3HHU JIFOJICH;
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CIIOCOOHOCTU MPUMEHATH 3HAHUS, MMOJydyaeMble TPU W3YUYEHUU XUMUH, JJISl PElICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHOU CPEION, MOBBIIEHUS YPOBHS SKOJIOTHYECKON
KYJbTYpbl, OCO3HaHMs TJI00AIILHOIO XapakTepa SKOJOTMYECKUX MpoOJieM U TyTed ux
pELIEHUs TTOCPEACTBOM METOAOB XUMHUU;

JKOJIOTUYECKOI0 MBILUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B II03HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAITPEAMETHBIE PE3VJIbTATHI

MeranpenMeTHbIE pe3yJbTaThl OCBOSHHUS 00pa30BaTEIbHON MPOrpaMMBlI 1O XUMHUU
OTpakaroT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATCIBHBIMU JACHCTBUSMH, B TOM YHCIIC:
1) Ga30BbI€ TIOTHYECKHE ICHCTBHS:
BBISIBJISTH IPHYUHBI M CIICJICTBUS MMPOCTHIX XUMHUUCCKHUX SBJICHUIA;
OCYIICCTBIISITh CpPaBHEHWE, KIIACCH(PUKAIIMIO XMUMHYECCKUX BEIICCTB IO 3aJaHHBIM
OCHOBAHHSM M KPUTECPHUSM JIJIS1 YKA3aHHBIX JIOTHUECKUX OTICPAIIHiA;
CTPOUTH JIOTHUECKOE CYXKICHHUE IOCC MPEABAPUTEIBHOIO aHaJIn3a, BKIIFOYAIOIICE
YCTaHOBJICHUE MPUYMHHO-CJICICTBEHHBIX CBSA3CH
co3/aBaTh, IPUMCHSITh M NMPEOOPa30BBIBATH 3HAKK M CHUMBOJIbI, MOJCIIH U CXEMBI IS
pelIcHMs YICOHBIX M MTO3HABATEIBHBIX 3a71a4 C ITOMOIIIBIO TIe/1arora;
IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYCCKUX MPOIECCOB U MX MOCIICICTBHUS,
2) 0a30BbIE UCCIIEN0BATEIBCKHE JCHCTBHUS
C MOMOIIIBIO TIeIarora MPOBOIUTh XUMHUCCKHUI OIBIT, HECIIOKHBINA KCIIEPUMEHT, IS
YCTaHOBJIEHUS OCOOEHHOCTEeM OOBEeKTa W3Yy4YeHHUs, MPUUYMHHO-CIEICTBEHHBIX CBSI3ed U
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;
C MOMOIIBIO TEJarora Ui CaMOCTOSITENIbHO (POPMYyIHPOBaTh 0OOOIIECHUSI U BBIBOJIBI
10 pe3yJibTaTaM MPOBEIEHHOTO HAOIIOICHMS], OTIbITA;
3) pabota ¢ nHpopMaruei:
BBISIBJIATh JACPUIUTHI HMHQOpPMAIMK, JAHHBIX, HEOOXOAUMBIX JMJIA pEIICHUS
IMOCTaBJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh MH(POPMAITUIO M3 OJHOTO BHAA B JPyroi (TabiMily B TEKCT H
mp. );
UCKaTh WM OTOMpaTh MHPOPMALMIO WIM JaHHBIE W3 HCTOYHUKOB C YYETOM
MIPEIIOKEHHON yU4eOHOM 3a/]auM U 3aTaHHBIX KPUTEPHUEB.

OBnaneHne yHUBEpPCATbHBIMHU YICOHBIMU KOMMYHUKATHBHBIMU JICHCTBHUSIMU:

OpraHM30BBIBATh Y4YEOHOE B3aUMOJECHCTBUE B rpynne (ompeneniarb OOIIHue e,
pacrpenensTh poiid, JOTOBAPUBATHCA IPYT C IPYTOM U T. II.).

C MOMOINIbIO MENarora Wi CaMOCTOSITEJIbHO COCTABJISATh YCTHBIE U INMHCbMEHHBIE
TEKCTbl C MKCIOJb30BAHUEM WJUIFOCTPATUBHBIX MAaTE€pPUANIOB JJIsl BBICTYIUICHUS TEpe
ayIUTOPUEN;

OpPraHU30BBIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YUUTEIEM
U CBEpCTHUKAMH, PabOTaTh WHAMBUAYAIbHO W B TPYMIE: HAXOAUTh 00INee pemieHue M
pazpemiatb KOH(JIUKTHL Ha OCHOBE COTJACOBAaHUS TO3UIMM UM YyyeTa HHTEPECOB;
dbopMynHUpOBaTh, APryMEHTUPOBATh U OTCTaUBATh CBOE MHEHHUE;

OIICHMBAaTh KAaueCTBO CBOEro BKJIaJla B OOIIMI MPOAYKT, MPUHUMATh U Pa3JeisiTh
OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEePEe/l TPYIIOM.

OBnajieHre YHUBEPCAIBHBIMU YU€OHBIMU PETYJIATUBHBIMU JICUCTBUSIMHU:

15



oOHapyxuBaTh U (HOPMYIHPOBATH yU4eOHYIO MPOOIEMY, ONPENENATh IeJb yueOHOU
NEATEIbHOCTH;

BJIAJICTh ~ OCHOBAMHM  CAMOKOHTPOJII, CAMOOLIEHKH, IIPUHATHS  pEUICHHWH U
OCYIIECTBJICHHS] OCO3HAHHOI'O BbIOOpA B yUeOHOM U NIO3HABATEIbHOM E€ATEIbHOCTH;

COOTHOCHUTH CBOM JEHUCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH AESATENBHOCTU B MPOIECCE AOCTUKEHUS Pe3yJibTara, OMPEEsaTh CIOCOOBI
JNEUCTBUH B paMKax HpPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUM C U3MEHAIOLIECHCS CUTYalluEH;

JaBaTh A/ICKBATHYIO OLICHKY CUTYallH M MpeJiaraTh IJIaH €€ U3MEHEHNS;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOT'YT BOBHUKHYTH IPU PEIICHUH YUEOHOMU 3a/1auu;

NOHMMATh MPUYUHBL, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yabTaT
JESTENbHOCTH, OMNpPENeNsATh TMO3UTHUBHBIE W3MEHEHUS M HamlpaBlieHUsd, TpeOyromue
nanbHeuel padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €0 MHEHHUIO.

ITPEAMETHBIE PE3VJIbTATHI

B cocraBe mpenMeTHBIX pPE3yNbTATOB MO OCBOCHHIO 0053aTEIBHOTO COJEpKaHMUs,
yCTaHOBJIEHHOTO gaHHOM DenepanpHOoll paboyelt MpPoOrpamMmoil, BBIACISIOT: Hay4YHBIC
3HAHUS, YMEHUS U CIOCOOBI AEHCTBUM, crieliMpruYecKue IJisg y4eOHOTro npeaMera « X MU,
BU/IbI JICSITEILHOCTH IO TIOJIYYEHHUIO HOBOT'O 3HAHMS, €r0 MHTEPIPETAINH, MPEOOPa30BAHHIO
Y IPUMEHCHHIO B PA3JINYHBIX YUYEOHBIX U HOBBIX CUTYAIUSX:

IPEACTaBICHUE O 3aKOHOMEPHOCTSIX U MI03HABAEMOCTH SIBJIEHUM MPUPOABI, IOHUMAHUE
OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHYECKOM HAyKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KYJIbTYpbl U IPAKTUYECKOMN ESITETIbHOCTH YEIOBEKa B
YCIOBUSAX COBPEMEHHOTO 00I1eCTBa; MTOHUMaHUE MECTa XMMUU CPEAH JAPYTUX €CTECTBEHHBIX
HayK;

BJIAJICHUE OCHOBAMM MOHSTUWHOrO ammapara U CUMBOJIMYECKOrO SI3bIKAa XUMHUU IS
coctaBiieHUus (GOpMyJT HEOPTraHWYECKUX BEHIECTB, YPAaBHEHHH XHUMHYECKUX peakiui (c
OTMIOpON HAa aNrOpuTM Y4YeOHBIX JCHCTBUI), BIAJEHHE OCHOBAMU XHMHYCCKOU
HoMmeHKIaTypsl (IUPAC u TpuBHaibHON) U YMEHHUE UCTIONB30BaTh €€ JJIsl PEIICHHs yueOHO-
NO3HABATENbHBIX 33/lad C [OMOIIBIO YYMUTENs; YMEHUE MCIOJIb30BaTh MOJEIU s
OOBSICHEHUS CTPOCHHS aTOMOB U MOJIEKYJI TT0 aJITOPUTMY C OTIOPOX Ha OTPEICICHUS;

MPEACTAaBICHUE O CHUCTEME XUMUYECKUX 3HAHUW M YMEHHE C TOMOILBIO YUYUTENIS
MPUMEHSITh CHUCTEMY XHUMHYECKHX 3HAHUW JI1 YCTAHOBJICHHMSI B3aUMOCBSI3€M MEXIy
M3YYECHHBIM MAaTEpHAIOM W TMpU TNOJYYEHHH HOBBIX 3HAHWI, a TakXKe B Mpolecce
BBITIOJTHEHUS yYEOHBIX 3aIaHUM U MPU paboTe ¢ UCTOYHUKAMH XUMHYECKOW MH(POpMAIINH,
KOTOpasi BKJIIOYAET:

BAKHEUINIME XUMUYECKHE TMOHATHUS: XUMHUYECKUM DJIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE€ M CIOXHOE BEIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MOJSIPHBIA O0BEM, OKCHJI, KHCJI0Ta, OCHOBAaHHE, COJb (CpeaHss), XUMHUUYECKas
peakiusi, peakuuyd COCAVHEHUS, PEAKUUU PA3JIO0KEHHS, PEaKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, TemoBoM 3G@(eKT peakuuu, 3K30- M DSHIOTEPMUUYECKHE PEAKIUU, PacTBOD,
MaccoBasi /10l XMMHUYECKOrO0 3JEMEHTa B COCJWHEHHH, MaccoBas JOJi1 U MpPOILEHTHAas
KOHIIGHTpAIIUSl BEILIECTBA B PAacTBOpE, SAPO aTOMa, 3JIEKTPUUYECKHUI CIOM aToma, aTOMHas
opOutanb, paauyc aToma, BaJEHTHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
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AIEKTPOOTPULIATEIBHOCTh, TMOJSPHAs W HEMOJSpHAs KOBAJCHTHasi CBA3b, MOHHAs CBS3b,
METAJTMYECKasi CBSA3b, KpHUCTANIMYECKas pelnieTka (aroMHasi, MOHHAs, MeTajuIM4ecKas,
MOJIEKYJsIpHasi), UOH, KATUOH, aHUOH, DJEKTPOIUT U HE ABIEKTPOJIUT, IIEKTPOJIUTHYECKAS
JTUCCOIMAlINSI, PEaKIM HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIIUH,
OKHCITUTEIb U BOCCTAHOBUTEIIb, OKHUCIEHHE U BOCCTAHOBJICHUE, BJIEKTPOIU3, XUMHYECKOE
paBHOBecue, OOpaTUMbIe M HEOOpAaTHUMBbIE pPEaKIMU, CKOPOCTh XHUMHUYECKOW pEaKIHH,
KaTaJM3aTop, npenenbHo gonycrumas konrentpamus (I11K), kopposus metanios, CIUIaBsl;

OCHOBOIIOJIAralolne 3aKOHbl XUMHH: 3aKOH COXpaHeHus macchl, [lepuoamdeckuii
3akoH [[. 1. MeHzeneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUM XUMHUU: aATOMHO-MOJICKYJISIDHAsT TEOpHUs, TEOpUS DIICKTPOIUTUUECKOU
JTUCCOIMAIINM, a TaK)Ke TMPEJICTABICHUS O HAyYHBIX METOJaxX TMO3HAHUs, B TOM YHCIIE
AKCTIEPUMEHTAIBHBIX M TEOPETHUUYECKUX METOJaX WCCIIe0BaHUs BEIIECTB U H3yUYCHUS
XUMUYECKUX PEaKIUi;

peACTaBICHUE O TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB
(panuyc aToma, JIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT MOJIOKEHUS
anemeHToB B llepuoanyeckoil cucteme (B MajblX TMEpUOAaX U TJIABHBIX MOJACPYINax) U
AJICKTPOHHOTO CTPOCHHUS aToMa; yMEHHE OOBACHATh CBSI3b IIOJIOKEHUS JJIEMEHTa B
[lepuoauyeckoit cucTeMe C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB XUMUUYECKUX
AJIEMEHTOB (COCTaB M 3apsij s7pa, 00IIee YUCIIO MIEKTPOHOB), PaCIpeCICHUEM JICKTPOHOB
0 DHEPreTUYEeCKUM YPOBHSM aTOMOB TIEPBBIX TpeX IMEPUOJOB, KaIWs U KaJbIUs;
KJIacCU(PUIIUPOBATh XMUMHUYECKHE OJJIEMEHTHI C OMOPOW Ha OmpeaesieHus (DU3NIEecKoro
CMBICIIa HU(POBBIX JAHHBIX EPUOTUIECKOMN TaOIHUIIBI;

yMEHHE KIacCU(UIUPOBATh XUMHUYECKHE DBJIEMEHThI, HEOPTaHUYECKHE BEIIeCTBA U
XUMUYECKHE PEAKIUHU C OMOPO Ha CXEMBI; ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB, BHJI XUMUYECKON CBSI3M M THUIl KPUCTAIUIMYECKOW CTPYKTYpHI B
COCIMHEHUAX, 3aps HOHA, XapaKTep Cpeabl B BOJHBIX PACTBOpPAx BELIECTB (KHUCIOT,
OCHOBAHUI ), OKUCIUTEIb U BOCCTAHOBUTEH I10 AITOPUTMY YUEOHBIX ICHCTBU;

YMEHHE XapaKTepHU30BaTh C OMOPOW Ha cxemy (U3HUYECKHEe W XUMHUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ], rpaduT, anMmas, KpeMHHUH, a30T, docdop,
cepa, XJIop, HaTpUH, KaJluii, MarHui, KaJIbIUi, aJlOMUHUM, JKEJI€30) U CIIOKHBIX BEILIECTB, B
TOM YHCJIE UX BOJIHBIX PACTBOPOB (BOJA, AMMHUAK, XJIOPOBOJAOPO, CEPOBOIOPO, OKCUIBI U
ruapokcuasl MetamwioB I - I[IA rpynn, amtomunusa, menu (II), nmuuka, xeneza (II u III),
okcuzasl yraepona (II u 1V), kpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI),
CEpHHCTasl, CepHas, a30TUCTasA, a30THasA, pochopHasi, yroipHas, KPEMHHEBas KUCIOTa U UX
COJIM); OIKCHIBATh C OMOPOM HA IUIaH U KIIOYEBBIE CJIOBA; YMEHHUE IMPOTHO3UPOBATH M
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa U CTPOEHHUS MOCIHE
MPEABAPUTEIBLHOIO aHajdu3a I[0J] PYKOBOJICTBOM II€arora, INPUMEHEHUE BELIECTB B
3aBUCUMOCTH OT WX CBOMCTB, BO3MOXXHOCTb MNPOTEKAHUS XUMHUUYECKUX MpPEBpallCHUN B
Pa3IMYHBIX YCIOBUAX, BIUSHUE BEIIECTB U XMMUUYECKUX MPOLECCOB HA OPraHU3M YeI0BEKa
1 OKPYKAIOLIYI0 IPUPOJHYIO CPENY;

YMEHHUE COCTaBIATH MO o0Opaslly, CXeMme, alropuTMy Y4YeOHBIX JCHCTBUI
MOJIEKYJISIPHBIE U MOHHbIE YPAaBHEHUS peaklMil (B TOM 4YHCIE peaklil HIOHHOrO0 OOMEHa U
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINM), WUIIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA
W3YYCHHBIX KJIacCOB / TPYNIT HEOPTaHMYECKHUX BEHISCTB, a TaKXkKe IOJITBEPIKIAIOIINX
F€HETUYECKYI0 B3aUMOCBSI3b MEX1y HUMU;
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YMEHUE BBIYUCISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJSIPHYIO MaccChl BEIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JEMEHTa B COEAMHEHHHM, MAcCOBYIO JOJII0O BEIIECTBA B
pacTBOpe, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB ¢ OMOPOM Ha oOue GopMyIbl;
yYMEHUE MPOBOJUTH PACUETHI [0 YPABHEHUSIM XUMHUUYECKUX PEAKIIMI U HAXOAUTh KOJUYECTBO
BEILIECTBA, O0OBEM M MAcCCy pEareHTOB HJIM NMPOAYKTOB pEaKIHMH C ONOpod Ha oOpasel,
IrOPUTM Y4€OHBIX JE€HCTBUN;

BJIaJICHUE OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HaHUs (HAOJII0JIeHUE, H3MEpPEHHUE,
AKCTIEPUMEHT, MOJICIUPOBAHUE) TIPU U3YUYECHUH BEIIECTB U XUMHYECKUX SBJICHUN C OMOpPOMH
Ha aJIrOpPUTM YYEOHBIX JACHCTBUI; yMeHHE CPOPMYITHPOBATH MPOOIEMY U MIPEAJIOKUTH MyTH
€€ pelIeHus] ¢ MOMOUIbIO Mearora; 3HaHhe OCHOB 0e30macHOW pabOThl C XMMUYECKUMHU
BEIIECTBAMU, XUMUYECKOU MOCY0M U JIaOOpaTOPHBIM 000PYA0BaHUEM;

HaJIUYMe TMPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHHS CJIEAYIOIIUX
XUMHUYECKUX JKCIEPUMEHTOB I0J] PYKOBOJCTBOM YUYUTENsl ¢ OOCYXKJIEHHUEM IUIaHa paboThl
WIH COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHUE U OnrcaHue PU3NIECKUX CBOUCTB BEIIECTB;

03HAKOMJICHHE C (PU3UYECKUMHU U XUMUYECKUMU SBIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU NMPOTEKAHUS XUMHYECKUX PEaKIIHi;

U3y4YEeHHE CIIOCOOOB pa3JieJICHUs] CMecei;

MOJIy4€HHE KUCIIOPO/ia U U3YUYEHHE €T0 CBOMCTB;

MOJIy4€HHE BOJOPOa U U3yYEHHUE €ro CBOMCTB;

MOJIyY€HUE YTIJIEKHCIIOTO ra3a U U3y4YeHHE €T0 CBOMCTB;

MOJIy4eHHE aMMHaKa U U3yYeHHE €r0 CBOMCTB;

NPUTOTOBIIEHHE PACTBOPOB C OIPEACIICHHOW MacCOBOM JoJied pPacTBOPEHHOTO
BEIIECTBA;

UCCJIeIOBAaHUE U OMKCAHNE CBOMCTB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

NpUMEHEHHEe WHIUKATOpPOB (akMyca, MeETHJIOpaHwka U (QeHondranenHa) s
OTIpEeJICIICHHsI XapaKTepa Cpe/ibl B pacTBOpPaX KHUCIOT U IIETI0Uei;

U3y4YCHHE  B3aUMOJCUCTBUS  KHUCJIOT C  METaUlaMH, OKCHJaMU  METAJIJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMU, COJISIMU;

MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHMUI;

BBITECHEHHE OJTHOTO METaljia APYTM U3 pacTBOpa COJIH;

UCcle0BaHne aM(POTEPHBIX CBOMCTB THAPOKCUIOB AIFOMUHHUS M IIMHKA;

pelieHrne 3KCIEepUMEHTANIBHBIX 3a/1ad M0 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COCIMHCHUIY;

pelIeHre SKCIEPUMEHTAIbHBIX 3aJ1a4 M0 TeMe «IIEKTPOITUTUYECKAS JUCCOLUALIUS;

pelieHrne SKCIEPUMEHTANbHBIX 3a/lad Mo TeMme «BaxHelllne HeMeTaulbl U HX
COEIMHEHUS;

pelieHrne HKCIEepUMEHTANbHBIX 3a/7ady 1o TeMme «BaxHeiline MeTamabl U UX
COCIMHEHUS;

XUMHUYECKUE DKCIEPUMEHTHI, WIITIOCTPUPYIOIIUE TPU3HAKK MPOTEKAHUS peaKUuil
MOHHOTO OOMEHa;

KaueCTBEHHbBIE PEaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHUJ-,
opomua-, woaua-, cyiabdat-, docdar-, KkapOOHAT-, CHUIMKAT-aHHOHBI, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHUS, MarHus, KaJbIlHs, alFOMUHUSA, XxKene3a (2+) u xene3a (3+), mean (2+),
IIUHKA;

YMEHUE MPEJCTABIATh PE3YyJbTaThl SKCIIEPUMEHTA B (h)OpME BBIBOJOB, 10KA3aTEIbCTB,
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rpauKoB ¥ TAOIUI] ¥ BRISIBIATH SMITUPUUESCKUE 3aKOHOMEPHOCTH;

BIIaJICHUE TpaBUJaMH 0€30MacHOTO OOpalleHUsl C BEIIeCTBAMHU, UCIOJIb3YEMbIMU B
MMOBCEAHEBHOM JKM3HU, a TAKKE MPABHJIAMH IOBEJCHUS B IENAX COCPEKEHUS 3I0POBHS H
OKpYXalolel MPUPOTHON Cpejbl; TOHMMaHuEe Bpena (OMacHOCTH) BO3JEHCTBUS HA JKHUBHIC
OpraHU3MBbI OMPEIEIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHSI
WX BPEAHOTO BO3JCHCTBUSA, TOHMMAHHEC 3HAYCHUS JKHPOB, OCEIKOB, YIJICBOAOB IS
OpraHM3Ma YeJIOBeKa;

BJIAJICHUE OCHOBAMH XHMHYECKOW TPAaMOTHOCTH, BKIIIOUYAIOIICH YMEHHUE MPABHUIBHO
WCITOJIB30BaTh M3yYEHHBIC BEIIECTBA M MaTEPHAIIBI (B TOM YHCIIC, MUHEPAIBHBIC YI00pEHUS,
METaJUTbl W CIUIaBbl, TPOAYKTHI IepepabOTKA TMPUPOIHBIX HCTOYHUKOB YIIIEBOJOPOIOB
(yruist, mpUpOIHOTO raza, HeTH) B OBITY, CEILCKOM XO3SMCTBE, HA MPOU3BOACTBE; YMCHHE
NIPUBOIUTH IPUMEPHI TPABUITLHOTO MCIIOIb30BAHMS U3YUYCHHBIX BEIICCTB M MAaTCPUAJIOB,;

YMCHHE YCTAHABIIMBATh CBS3M MEXAY pPEaTbHO HAOIIOAACMbIMH XUMHYCCKHUMHU
SIBJICHUSIMHM | TIPOIIECCAMHU, MPOUCXOASAIIMMHU B MAaKpO- ¥ MHUKPOMHUPE, OOBSACHATH MTPUIUHBI
MHOT000pa3us BEUIECTB; YMEHHE WHTEIPUPOBATh XUMUUECKHUE 3HAHMS CO 3HAHUSMU JIPYTUX
y4eOHBIX TTPEJAMETOB C ITOMOIIBIO TIE/1arora;

npecraBiieHue o chepax MpoPpecCHOHATLHON JIeITeIbHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMU TCXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHDKCHHSIX XHMHYCCKOW HAyKH;
HAJIMYME ONbITa PadOTHl C Pa3IMYHBIMM HUCTOYHUKAMH WHGOPMAIMK N0 XUMHUHU (HAydHO-
NOMyJISIpHAsl JINTEepaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYpPChl) C OMNOpPOM Ha
QITOPUTM: YMEHHE 0ObEKTHUBHO OICHUBATh MH(POPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U
NPaKTUYECKOM MPUMEHEHHH.

TpebGoBaHusi K MpeAMETHBIM PE3YJIbTaTaM OCBOEHHUS Y4EOHOTO TpeaMeTa «XUMHS»,
pacnpeiesIieHHbIE 110 ToJaM 00y4YeHHSI

PesynpraTtel 1O TOmAM (QOPMYTUPYIOTCS MO TNPUHLHUIY J00ABICHUS HOBBIX
pE3yIBTATOB OT T'0Ja K TO/Y, YK€ Ha3BAHHBIE B MPEABIAYIINX TOJaX MO3UIUHU, KaK ITPABUJIO,
JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3yJIbTaThl OUEPEIHOrO roAa M0 yMOJIYaHHUIO
BKJIFOYAIOT PE3YyJbTaThl IPEABITYIIUX JIET).

8 KIIACC

PACKpBIBaTh CMBICII OCHOBHBIX XWUMHUYECKUX IMOHATHN: aTOM, MOJIEKYJA, XUMUYECKUI
AJIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIECTBO, CMECHh (OAHOPOJIHASI M HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIBHAS aTOMHAasi W MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIDHAsI Macca, MaccoBasl J0Js XUMHUYECKOrO 3JIEMEHTA B COCAMHEHUHN, MOJISPHBIN
00BEM, OKCHJl, KHCIOTa, OCHOBaHHE, COJIb, *IIEKTPOOTPULIATETHLHOCTH®, CTETCHb
OKHCJICHUS, XUMHUYECKas peakius, KiIacCupUKauus peakiuil: peakluud COeINHEHUs,
peaKIuu Pa3joKeHUsl, PEaKIMu 3aMElIeHUsl, peakiuu oOMeHa, 3K30- U SHI0TEPMUUYECKUE
peakuuu; *TerioBoi dGdexT peakuuu™; SApPO aroma, dIESKTPOHHBINA CIIOW aToMma, aTOMHAas
opOuTaNh, paNyC aToMa, XUMUYECKast CBsI3b, MOJIAPHAS W HEMOJIApHAs KOBAJICHTHAS CBSI3b,
WOHHas CBsI3b, MOH, KAaTHOH, aHWOH, pPAacTBOp, MaccoBas J0Js BellecTBa (MPOLEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUH (cM. 1. 1)
MPUMEHSATH 3TU MTOHATHS IPU ONKMCAHUH BEIIECTB U UX MPEBPALICHHUI;

UCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIS COCTaBJieHUs (OpMyJ BEIIECTB,
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MOJEKYISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUM, FJIEKTPOHHOTO OanaHca;

OMpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJAMHEHUSX; CTEIECHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCJAMHEHUSAX C OMOPOW Ha OMpeNeNCHUs, B TOM YHCIIC
CTPYKTYPUPOBAaHHbBIC; MPUHAIJICKHOCTh BEIIECTB K ONMPENCIEHHOMY KJIacCy COCIMHEHUN MO
dbopmynaM; BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHAasT W HWOHHAsg) B HEOPTaHUYECKUX
COCTMHEHUSX;

UMETh TMPECTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUU, YMETh C MOMOIIBIO YUUTEIS
MPUMEHSITh CHUCTEMY XUMUYECKUX 3HAHUW, JJISI YCTAHOBJICHUS B3aUMOCBSI3U MEXITY
M3YUYECHHBIM MaTepuajoM M TpPU TMOJYYCHUUW HOBBIX 3HAHWH, a Takxke MNpu paboTe ¢
HMCTOYHUKAMHU XUMHUYeCKOU uHpopmanuu. OpUEHTUPOBATHCS B TMOHSATUAX U ONEPUPOBATH
uMU Ha 0a30BOM YpOBHE, MPUMEHSTH IMPU BBINOJHEHUHM YYEOHBIX 3aJlaHUi U PEIICHUU
pacyeTHBIX 3aJ1ad C ONMOPOM Ha aNTOPUTM Y4E€OHBIX NEUCTBUN M3YYEHHBIE 3aKOHBI U TEOPHHU:
3aKOH coxpaHeHusi Macchl, [lepuonnueckuii 3akon [[.M. MenaeneeBa, *3aKkoH MOCTOSIHCTBA
cocTaBa™, 3ak0H ABOrajapo; aTOMHO-MoOJIeKyJspHass Teopus. COOTHOCUTh 00O03HAuYCHUS,
KoTOpble uMmeroTrcst B Tabnuie «llepuoanyeckas cucremMa xumuueckux snemeHtoB JI. WM.
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKUX AJIEMEHTOB
(coctaB u 3apsa sapa, oOlee YUCIO DJIEKTPOHOB U PACMPEICNIEHUE MX IO AJIEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMUUYECKHUE JIEMEHTBI, HCOPTAaHMYECKUE BEIIECTBA; XUMHUCCKUE
peakiuu (1o YKMCIIy U COCTAaBYy yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3] (deKTy,
10 U3MEHEHUIO CTETICHU OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB) C OMOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PAa3IMUYHBIX
KJIACCOB, MOATBEPKAAs ONMCaHue IpuMepaMu MOJIEKYJISIPHBIX ~ YpaBHEHUH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIHUNA C ONOPOM HA CXEMBI;

IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH TMPOTEKAHHUSI XUMHYECKUX IPEBpPALIEHUN B PAa3IUYHBIX YCIOBHUSAX IIOCIIE
IPEIBAPUTEIHLHOTO OOCYKICHHUS C TE€1arorom;

BBIYHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JJIEMEHTa 1o (opMylie COEIMHEHHS; MACCOBYIO JOJII0 BEIIECTBA B
pacTBOpe; MPOBOJIUTH PACUYEThl MO YPABHEHHIO XMMHUYECKOW pEakUMH C OIOpOd Ha
aNrOpUTM;

MIPUMEHSTh OCHOBHBIE OIEpPALIMU MBICIUTENbHON NIESITEIBHOCTH — aHAJIW3 U CUHTE3,
CpaBHeHHE, O00OOIIeHWE, CUCTEMaTU3alus, KiIacCU(UKAIMSA, BBISBICHUE MPUUYUHHO-
CIENCTBEHHBIX CBS3€d — JUISI M3YYEHHUsS CBOMCTB BEIIECTB M XHMHUYECKHUX pPEaKIUU;
€CTECTBEHHO-HAYYHbIE METOJbI TO3HAHWsS — HAOIOJEHUE, W3MEpPEHHEe, MOJCINPOBAHHE,
AKCHEPUMEHT *(peasibHbI U MBICIICHHBIN )™ 11O/ pyKOBOJICTBOM I1€/1arora;

CIeIOBaTh TMpaBUJiaM TMIOJIB30BAHUSA XWMHUYECKOHW TMOCYIOH W J1abopaTOPHBIM
o0opyZoBaHMEM, a TaKKe TpaBWIaM OOpAaIIeHUsS C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSIMU TIO BBITIOJIHEHUIO J1a0OPATOPHBIX XMUMHYECKHUX OMBITOB IO TOJYYCHHUIO H
coOMpaHMIO ra3000pa3HbIX BELIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBIECHUIO PACTBOPOB C
ONpeAeIEHHON MacCOBOM JIOJIEW pPAaCTBOPEHHOIO BEILIECTBA; IJIAHUPOBATh U IMPOBOAUTH
XUMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO
WHJUKATOpOB  (Jakmyc, (QeHon(TarenH, METWIOpaHX ¢ JAp.), MOATBEPKIAIOIINX
KaueCTBEHHBI COCTAaB HEOPTraHMYECKUX BEIIECTB (KAaU€CTBEHHBIE PEaKIMU HA WOHBI) MOJ
PYKOBOJICTBOM II€/1arora.
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9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUN: XUMHUYECKHUN 3JIEMEHT, aToM,
MOJIEKYJla, MOH, KaTHOH, aHHMOH, MPOCTOE€ BEIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMUUYECKasi peakiusi, XUMUYecKasi CBS3b,
*rermoBol  3PQEeKT peakuuu, MOJb*, MOJAPHBIA O00BEM, pPACTBOP; BIEKTPOJUTHI,
HEAJIEKTPOIUTHI,  AJNEKTPOJIUTHYECKAs  JUCCOIMAIMs, peaKud HOHHOro  OoOMeHa,
KaTajau3aTop, *XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE peaKuuu™,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIE PEaKLMH, OKHCIUTEIb, BOCCTAHOBHUTEINb, OKUCIECHUE U
BOCCTaHOBJICHHE, AJJIOTPONUs, aM(POTEpHOCTh, XUMHUYECKasl CBA3b (KOBaJEHTHAsl, MOHHA,
METaJNInYecKasi), KpUCTAIIMYEeCKas pEIIETKA, *KOppo3us METaIOB, CIUIABbI; CKOPOCTb
XUMUYECKON peakiuu™, mpeaenbHo nonyctumas konuentpanus (I1J1K) Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TMOHATHH (cM. m. 1) u
MPUMEHSATH T MOHSITHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI ISl (UKCAIlMM Pe3yJbTaTOB HAOIIOACHUIA,
cocTaBjieHUs (OpMya BEHIECTB U YPaBHEHUN XMMHYECKMX pEaKIMi, 3alucH JTaHHBIX
ycnoBuit 3agad. Mcnonb3oBaTh 0003HaueHus, umeromuecs B Ilepuoguyeckoil cucreme M
TaOIUIEe PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIC JIJIsl BBITIOJTHEHUS 3aJaHU.

OTPENENATh BAJCHTHOCTh W CTEMECHb OKHUCICHUS XHMHUYECKHUX DJJIEMEHTOB B
COCIMHEHUSX PAa3IMYHOr0 COCTaBa; MPUHAIJIC)KHOCTh BEIECTB K OMPENEIEHHOMY KJaccy
COCIMHEHUN C OMOpPOM Ha OINpeAesieHHs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC; BHUIbI
XUMUYECKOW CBA3U (KOBaJEHTHAasl, HWOHHAs, MeETAJUIMYECKas) B  HEOPraHWUYECKUX
COEIMHEHUSX; 3apsij HOHA [0 XUMHUYECKON (popmyrie; XapakTep cpeabl B BOJHBIX pacTBOpaxX
KHUCJIOT ¥ IIEJIOYEN, *TUIl KPUCTAITIMYECKON pEelIETKH KOHKPETHOTO BELIEeCTBa™;

packpbiBaTh cMbica [lepuoanmueckoro 3akona /.M. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMaHWe: *ONMUCHIBATh U XapakTepu3oBaTh* Tabmuunyro ¢opmy llepuogmyeckoil
CUCTEMBbI XUMHUYECKHX 3JIEMEHTOB: Pa3IMuaTh MOHATHS «TJaBHas MOArpyIna (A-Tpynmna)» u
«mmoboynass moxarpynmna (b-rpymma)», wMamele W OOJbIIME TIEPUOMABI, *COOTHOCHUTH™
000O3HAauYeHUsI, KOTOPbIE WMEIOTCS B  MEPUOJAMYECKOW  Talnuie, C  YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB | 3apsij siapa, oo1iee
YUCJIO DJICKTPOHOB M PACHpeACICHUE MX IO AJICKTPOHHBIM CIIOSIM); *OOBSCHATH™ 0O0IIHe
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHUYECKUX JJIEMEHTOB M HMX COEAUHEHUU B
npezenax MajiblX NEPUOI0B U INIaBHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(DUIIMPOBATH XUMUUYECKHUE DIIEMEHTHI; HEOPTaHMUECKHUE BEIECTBA; XUMHUECKUE
peaknuu (1O YUCTy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO0 TETUIOBOMY 3 eEKTy,
110 U3MEHEHUIO CTENIEHEN OKUCICHUSI XUMUUYECKUX 3JIEMEHTOB) C ONMOPOM Ha CXEMBI;

XapaKTepu30oBaTh (OMUCHIBATH) OOmMKE W CHEUPUYECKHe XUMHYECKHE CBOWMCTBA
BEILIECTB PA3IUYHBIX KJIACCOB, IMOJTBEPKJas OINUCAHHE MPUMEPAMU MOJICKYJSIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OIMOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOUMUAMN KUCIIOT, IIEJI0YEH U COJIEH;
MOJIHBIE W COKpalI€HHBIC YpPaBHEHHUS pEakuuid HOHHOTO OOMEHa; ypaBHEHHS PEaKIIui,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOW CBA3M MEXKAY BEIIECTBAMU PA3IUYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX PeaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3ZMOKHOCTHU
MPOTEKAHMUSI XUMHUYECKUX TMPEBpAILCEHU TMOCIEe TMPEIBAPUTEIIBHOTO OOCYXKIECHHS C
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MeJaroroMm;

BBIYHCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO
J0JIF0 XMMHUYECKOr0 3JIEMEHTa MO (OpMyJie COEIMHEHHS; MAcCOBYIO JOJII0 BELIECTBA B
pacTBOpE; MNPOBOAUTHL PACYETHl IO YPABHEHUIO XUMHUYECKOW peEakUuu € OIOpOM Ha
AITOPUTM;

ClieloBaTh MpaBUJiaM TMOJb30BAaHUSA XHMHUYECKOM TMOCYyIOM U Ja0OpaTOPHBIM
o0opyAOBaHMEM, a TaKXKe MpaBWaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSIMU TIO BBINOJHEHUIO J1A0OPATOPHBIX XMUMHMYECKUX OMNBITOB IO MOJYYEHHUIO U
cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAaKa M YIJIEKUCIIOTO ras3a);

MPOBOJUTH PEAKLMHU, MOATBEPKIAIONINE KAUECTBEHHbIM COCTaB PA3JIMYHbIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpUJI- OpPOMHJI-, MOAU]I-, KapOoHaT-, (hocdat-, cCuImKar-,
cynbdar-, TUAPOKCHI-UOHBI, KATHOHbI AaMMOHHUS W MOHBl M3YyYEHHBIX METAaJUIOB,
NPHUCYTCTBYIOILME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEILECTB;

OPUMEHSITh OCHOBHBIE OINEpAllMi MBICIUTENBbHON NEITebHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IlIeHHEe, CUCTEMAaTH3aI1IO, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUI M3YYEeHHsI CBOMCTB BEILECTB M XMMUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHBIE METObI
NO3HaHUsI — HAOJIOJACHHe, W3MEpPEeHHe, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId WU
MBICJICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHUE KaKIOM TeMbl Y4EOHOro ImpeaMera
«Xumusi» DenepanbHON aJanTUPOBAHHONW OCHOBHOM 00Opa3oBarelbHOM MPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUs
00y4JaroImuxcs ¢ 3aJepKKON MCUXUYECKOTO Pa3BUTHUs, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIUM pazzesnoMm DenepasibHOM
pabouell mporpaMMbl y4eOHOro mnpeamera «XHMHsS» OCHOBHOW OOpa30BaTENIbHOM INPOrpaMMbl OCHOBHOI'O OOILEro
obpaszoBanus. [Ipum stom Opranusanus BIpaBe caMa BHOCUTb HM3MEHEHUS B COAEpXKAaHUE U paclpeiesieHHEe y4yeOHOro
Mmarepuaja mo rogam oOy4yeHus, B MOCJEI0BAaTEIbHOCTh U3YyUEHHUsI TEM U KOJMYECTBO YaCOB HAa OCBOEHHUE KaXKIOU TEeMBI,
oTpeziesIeHne OpraHu3alMOHHBIX GopM 00yueHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHI ONpeessieTcsi BHIOpaHHBIM
oOpa3oBarenbHOM  opranuzanuein YMK, wuHAMBUAYadbHBIMH TMCUXO(DHU3UYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, cTreneHbi0o OCBOEHHOCTH UMHU Y4Y€OHBIX T€M, PEKOMEHAAIMSAMU M0 OTOOpY U aJanTalud y4eOHOro
Marepualia 1o XUMuH, MPeaCTaBICHHBIMU B [10sICHUTEIBHOM 3anUCKeE.

8 KVIACC
KoanuecrBo yacos DJIeKT
POHHBI
e
HaumeHoBaHue (unpp
OBbI€) .
Ne n/m pasieroBuTem | Kourpoasusie | IlIpakrtnueckue 0Bpaso BocnurareibHblii
NporpamMmsbl padoThI padoThI MOTEHHUAJ
BaTeJl
bHbIC
pecypc
bl
Pa3nea 1. IleppoHayanibHbIe XMMHYECKHE IIOHATHSA
11 Xumus — 5 5 bubmu LIEHHOCTHOTO
' BaXkHast 00J1aCTh OTEKa OTHOLIEHMSI K

23




€CTECTBO3HAHHUS
U NIPAKTUYECKOU
JEeSITEIbHOCTH
4eJ0BeKa

LIOK

https://
m.edso
o.ru/7f
41837c

OTEYECTBEHHOMY
KYJIbTYpPHOMY,
HUCTOPUYECKOMY U
HAay4HOMY
HaCJIe/INIO,
MMOHUMAHUS
3HAYCHUS
XUMHUYECKON HAyKH B
KUZHU
COBPEMEHHOTO
oO1miecTBa,
CITOCOOHOCTH
BIIAJICTh
JIOCTOBEPHOM
nHpopManuei o
MepeIoBBIX
JOCTHXKEHUSIX U
OTKPBITUSIX MUPOBOI1
Y OT€YECTBEHHOM
XUMHH,
3aUHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUAX
00 ycTpoiicTBe Mupa
U o01IecTsa

1.2

BemectBa n
XUMHUYECKUE
peakuuu

15

bubnu
oTeKa
HOK

https://
m.edso

MHUPOBO33PCHYCC
KHC TIPEACTABJICHUA O
BCIICCTBC u
XHMHUYECKOH pcaKkuuu,
COOTBCTCTBYIOIIINC
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0.ru/7f | coBpemeHHOMY

41837C | ypOBHIO pa3BuTHs
HayKu u
COCTABJISIOIINE
OCHOBY JUIST
MMOHUMAHUSI CYITHOCTH
Hay4HOU KapTHUHBI
MHUpa, TPEACTABICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSX
pPa3BUTUSA  TIPUPOJIBI,
B3aHMOCBSI3IX
YeJI0BeKa c
MIPUPOJTHON Cpeloi, o
posn XUMHH B
MMO3HAHUH 3THUX
3aKOHOMEPHOCTEM;

Hroro mo pazaeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

MIPEACTABJICHHS O

I COITMAJILHBIX HOPMaX 1

oTexa npaBUiIax

OK MEKJIMYHO CTHBIX
91 Boznyx. Kucnopon. [Tonsitue 06 Ihjit s/ OTHOIIICHHH B
OKCHAaX OUpS.L KOJLJICKTUBE,

m.edso .

o.ru/7f KOMMYHUKaTUBHOM

41837¢ KOMIICTEHTHOCTH B
00I1IeCTBEHHO
MMOJIC3HOH,
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y4eOHO-HCCIIeI0BATEN
BCKOM, TBOPYECKOU U
JIPYTHUX BUOAX
JIeSITeIbHOCTH,
TOTOBHOCTH K
pazHo00pa3HoOi
COBMECTHOM
JIeSTeTLHOCTH TIPH
BBITIOJTHEHU T
yueOHBIX,
MMO3HABATEIHHBIX
3a/1a4, BBITIOJIHEHUH
XUMUYECKUX
AKCIIEPUMEHTOB,
CO3JIaHWU y4eOHBIX
MPOEKTOB, CTPEMIICHHUS
K B3aUMOIIOHUMaHHIO
Y B3aMMOIIOMOIIH B
MpoIecce 3Tou
yaeOHOMH
JIeSITeNIbHOCTH,
TOTOBHOCTHU
OlICHHWBAaTh CBOE
MOBE/ICHUE U
MOCTYIKU CBOMX
TOBApHUILEH C MO3ULIUN
HPaBCTBEHHBIX U
MPaBOBBIX HOPM C
Y4ETOM OCO3HAHUSA
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HOCJIENCTBUN
MOCTYIIKOB

2.2

Bopopoa.llonsatue o kucioTax u coisix

bubmm
OTCKa
1IOK
https://
m.edso
o.ru/7f
41837c

MIPEACTABJICHHUS O
COIMAITBHBIX HOPMaX U
npaBUiiax
MEXITHIHOCTHBIX
OTHOUIIECHHI B
KOJIJICKTUBE,
KOMMYHHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIIeECTBEHHO
MOJIC3HOM,
y4eOHO-HCcCe10BaTeN
bCKOM, TBOPYECKOU U
JIpYTUX BUAAX
JIeSITeNIbHOCTH,
TOTOBHOCTH K
pasHOOOpa3HO#
COBMECTHOM
JESITeIbHOCTH MPU
BBITIOJTHEHUH
yueOHBIX,
MO3HABATEJbHBIX
3aJ1a4, BBITIOJIHEHUU
XUMHYECKUX
AKCIIEPUMEHTOB,
CO3/1aHUM Y4eOHBIX
MIPOEKTOB, CTPEMJICHUS
K B3aUMOIIOHUMaHHIO
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U B3aMMONOMOIIH B
MpOLECCE 3TOM
yaueOHOMH
JIESTEILHOCTH,
TOTOBHOCTH
OLICHHUBATh CBOE
IMOBEACHHUE U
MOCTYNKH CBOUX
TOBapUIIEH C TO3UIIUU
HPaBCTBEHHBIX U
MPaBOBBIX HOPM C
YYETOM OCO3HAHHUS
OCJIEACTBUU
MOCTYIIKOB

2.3

Bopna. PactBopsr. [Tonsitue 06
OCHOBaHHUIX

bubau
OTCKa
HOK
https://
m.edso
o.ru/7f
41837c

MpEACTaBICHUS O
COIIMAJIBHBIX
HOpMax U
npaBUJIax
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KOJIJIEKTHBE,
KOMMYHUKAaTUBHO
51
KOMIIETEHTHOCTH
B OOIIIECTBEHHO

MOJIC3HOM,
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y4eOHO-HCCIIEI0B
aTCIIbCKOM,
TBOPYECKOH U
JIPYTUX BUIAX
JeATEeIIbHOCTH,
TOTOBHOCTHU K
pazHooOpa3HoOU
COBMECTHOM
JeATEeIIbHOCTHU TIPU
BBITIOJTHEHUU
y4eOHBIX,
MO3HABATEIBLHBIX
3asay,
BBITIOJTHEHUU
XUMHYECKUX
HKCIIEPUMEHTOB,
CO3IaHUH
y4eOHBIX
MIPOEKTOB,
CTpPEMJIEHUS K
B3aUMOINIOHUMAaHHU
10 U
B3aMMOIIOMOIIIH B
MPOLIECCE 3TOM
y4eOHOMU
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JICSITEIbHOCTH,
TOTOBHOCTH
OLICHHUBATh CBOE
MOBEJICHUE U
MOCTYIIKH CBOMX
TOBApUILEH C
MO3UIIAHN
HPABCTBEHHBIX U
MPABOBBIX HOPM C
YYETOM
OCO3HAHUS
MOCJICACTBUU
MOCTYNKOB

2.4

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEUHEHNN

11

bubau
OTCKa
LIOK
https://
m.edso
o.ru/7f
41837c

MHPOBO33pEHYEC
K€ TPEJCTaBICHHUS O
BEILECTBE u
XHUMHUYECKON peaKInu,
COOTBETCTBYIOIIHEC
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAYKH u
COCTAaBJIAIOLHE
OCHOBY JUTS
MOHUMAHUS CYIIHOCTH
HAy4YHOU KapTHUHBI
MUpa, TPEACTaBICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
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pa3BUTUSA  IIPUPOIBI,

B3aNMOCBA3IX
YyeJI0BEKa C
IIPUPOJHON Cpelou, O
poJ XUMUHU B
IIO3HAHUU OTUX
3aKOHOMEPHOCTEN;

Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuueckux 3j1emeHToB /. . MenaeneeBa. Ctpoenue

aTOMOB. XHMquCKaS{ CBA3b. OKI/ICJII/ITCJII)HO-BOCCTaHOBI/ITeJIbHLIC pealcum[
LIEHHOCTHOTO

3.1

[Tepuoanueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menpene-eBa.
Crpoenue atroma

bubau
OTCKa
LIOK
https://
m.edso
o.ru/7f
41837c

OTHOIIEHUS K
OTCUCCTBEHHOMY
KYITbTYpHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HaCJIeJIUIO,
MOHUMAaHHUS 3HAUCHHUS
XUMHUYECKON HAyKH B
KU3HU COBPEMEHHOTO
o011ecTBa,
CIIOCOOHOCTH BJIAJETh
JIOCTOBEPHOMU
uHpopManuei o
MepeI0BBIX
JIOCTHIKEHUAX U
OTKPBITUSX MUPOBOU U
OTEYECTBEHHOM
XHUMHUH,
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3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUIX 00
YCTPOMCTBE MUpa U

oOiecTBa
MHPOBO33pEHYEC
KHE TPEACTABICHUS O
BEIIECTBE "
XUMHYECKOW PEaKIUu,
COOTBETCTBYIOIIIHE
COBPEMECHHOMY
YPOBHIO pa3BHUTHS
Buomn | HAYKH =
COCTABJISIOIIIHE
OTeKa
ITOK OCHOBY TUIs
Xumuyeckas cBsi3b. OKHCIUTENBHO- . MOHUMAaHUSI CYIIIHOCTH
3.2 8 https:// .
BOCCTaHOBUTEJIbHBIE PEAKIINH m.edso | FEYHOH KapTHHbI
— _~ | MHpa, TpeICTaBIICHUS
o.ru/7f ’
00 OCHOBHBIX
41837c
3aKOHOMEPHOCTAX
pa3BUTUS  TPUPOJBL,
B3aMMOCBSI3SX
YenoBeKa c
MPUPOAHON Cpeno, o
poiu XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEN;
bubnu
Wroro no pazgeny 15 OTeKa
[HOK
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https://

m.edso

o.ru/7f

41837c
MIPEJICTaBJICHHSI O
COIMAITBHBIX HOPMaX U
MIpaBHIIaxX
MEKJIMYHOCTHBIX
OTHOIIICHUM B
KOJIJIEKTHUBE,
KOMMYHHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIIeECTBEHHO

bubmm | mone3HoM,

OoTeKa | yueOHO-HMCCIenoBaTes

[HOK bCKOM, TBOPUYECKOU U

PesepBHOE Bpems https:// | npyrux Bumax

M.edso | reATeaprHOCTH,

0.ru/7f | roroBHOCTH K

41837c | pazHooOpazHO
COBMECTHOM

JEeATeIILHOCTH IPU
BBITIOJTHEHUH
yueOHBIX,
NIO3HABATEIbHBIX
3aj1ay, BHIIIOJHEHUN
XUMHUYECKUX
HKCIIEPUMEHTOB,
CO3/1aHUM Y4eOHBIX

33



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

MPOEKTOB, CTPEMJICHUS
K B3aHMOIIOHMMAaHMIO
M B3aUMOIIOMOIIY B
MpOLECCE ITOU
yaeOHOMH
JIeSITEIIbHOCTH,
FOTOBHOCTU
OLICHHUBATh CBOE
IOBEJICHUE U
MOCTYTIKU CBOUX
TOBapUIIEH C TO3UIUU
HPaBCTBEHHBIX U
MPaBOBBIX HOPM C
YYETOM OCO3HAHHUS
IOCJIEACTBUHI
MOCTYIIKOB

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68
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9 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie) .
pas3icyioB U TEM Kourpoububie | IIpakTHyeckue BocnurarejabHbIH
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmalI padoThI padoThI NOTEeHIHAJI
pecypcsl
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUA
MHPOBO33PEHYECKUE
IIPEJICTaBJICHUS O BELIECTBE U
XUMUYECKON peakuuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayK{ u
COCTAaBIIAIONINE OCHOB st
[ToBTOpEHME M HI y A
. ITOHVMAHHUS CYLIHOCTH
yrayoneHne 3HaHUH bu6mmoreka [IOK . v
11 5 1 HAay4YHOW  KApTUHBI  MHpA,
OCHOBHBIX Pa3/ICIIOB https://m.edsoo.ru/7f41a636
IpeACcTaBiIeHuss 00 OCHOBHBIX
Kypca 8 kiacca
3aKOHOMEPHOCTSX  Pa3BUTHSA
IIPUPOJIBI, B3aMMOCBSA35X
4ejloBeKa ¢ IPUPOJHOMN
Cpeloil, O pOJIM XUMHUU B
[IO3HAHUU ITUX
3aKOHOMEPHOCTEN;
MHUPOBO33PEHUYECKUE
OcHoBHbIE MIPEACTABIICHUS O BEIIECTBE U
19 3aKOHOMEPHOCTH 4 bubmunoreka LIOK XUMUYECKOH peakuuu,
' XUMHAYECKAX https://m.edsoo0.ru/7f41a636 | cooTBEeTCTBYIOIIHE
peakuuit COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK1 u
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COCTaBJAIOIIAE OCHOBY JUIS
IHOHUMAaHHUS CYIIHOCTHU
HAay4HOW  KApTUHBI  MMHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHS
IIPUPOJIbI, B3alMOCBS3X
4yeloBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

1.3

DIEeKTPOTUTHIECCKAS
JIACCOIIHAIIHS.
XuMudeckue
peakiuu B
pacTBopax

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MIPEICTABJICHHUS O
COIMAJILHBIX HOPMaxX U
MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHBE,
KOMMYHUKaTUBHOM
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIE3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOM U IPYTUX BUAAX
JeSITeNIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HO COBMECTHOM
JESITeIbHOCTH MPU
BBITIOJTHEHUH YUYEOHBIX,
MO3HABATENbHBIX 33]1a4,
BBITIOJTHEHUH XUMUYECKIX
HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MMPOEKTOB,
CTpeMIICHUS K
B3aMMOTIOHUMAHHIO U
B3aMMOIIOMOIIHY B MTpOLIecce
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3TOM yueOHOMU
JIEATEIIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEIICHUE
Y MOCTYNIKH CBOUX
TOBapUIIEH C MTO3UIUU
HPABCTBEHHBIX U MMPABOBBIX
HOPM C YUETOM OCO3HAHUSA
MOCJIEICTBUI MTOCTYIKOB

Hroro no pazneny 17

Paznena 2. Hemerasiibl M UX cOeAUHEH

nus

Oo61mas
XapaKTepPUCTHKA
2.1 XUMHYECKUX 4
aneMeHTOoB VIIA-
rpymbl. I'ajgoreHsl

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MHUPOBO33PEHYECKUE
IIPEJICTABJICHHS O BEIIECTBE U
XUMUYECKON peakuuu,
COOTBETCTBYIOIHE

COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK1 u
COCTaBJIAIOIIAE OCHOBY JUIA
ITOHVMAaHHUS CYLIHOCTHU
HAay4yHOM  KapTUHBI  MMpA,
npecTaBieHns 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHSA
IIPUPOJIBI, B3alMOCBS35IX
4yejloBeKa ¢ IPUPOJHOM
Cpeloil, O poJIM XUMHUU B
[IO3HAHUU ITUX
3aKOHOMEPHOCTEH;

pp | Obmaz 6

XapaKTCPUCTHKA

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

MMpEACTaBJICHHUA O
CONMAJIBHBIX HOPpMax 1
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XUMHNYCCKHUX
aneMeHToB VIA-
rpynmnsl. Cepa u eé
COCIUHCHUA

MPABIIIAX MEKITUIHOCTHBIX
OTHOIIICHUM B KOJIJICKTHUBE,
KOMMYHUKaTUBHON
KOMITETEHTHOCTH B
0O0IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPUYECKOH M IPYTHX BUAAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YUICOHBIX,
MMO3HABATENIBHBIX 3a7a4,
BBITIOJTHEHUH XUMUYIECKHIX
AKCIIEPUMEHTOB, CO3/IaHUN
y4eOHBIX POEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JesATETHHOCTH,
TOTOBHOCTH OILICHUBATh CBOE
MOBE/ICHUE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

2.3

OOmas
XapaKTepUCTUKA
XUMHYECKUX
a1eMeHTOB VA-

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

MMpEACTABJICHHUA O
CONMAJIBHBIX HOPpMax 1
npaBHJIaxX MEKINIYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,
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rpynmnsl. A3oT,

bochop u ux
COCIUHCHUA

KOMMYHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPUYECKOH M IPYTHX BUAAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHIH XUMUYIECKHIX
9KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JEeATETHLHOCTH,
TOTOBHOCTHU OIICHUBATh CBOE
MOBE/ICHNE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

2.4

Oowas
XapaKTepUCTHKA
XUMHYECKHUX
anemeHToB [VA-
IPYIIbL. YTIEpOa U
KPEMHHH U UX

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

MMpeaACTaBJICHUA O
COHAJIbHBIX HOpMax U
paBHJIaX MEKINMIHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,
KOMMYHI/IKaTPIBHOﬁ
KOMIICTCHTHOCTH B
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COCAMHCHUA

OOIIECTBEHHO MOJIE3HOMH,
yueOHO-HCCIIEeIOBATEIIbCKOM,
TBOPYECKOH M IPYTHX BUIAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOO0OpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHUH XUMUYIECKIX
9KCIIEPUMEHTOB, CO3/IaHUU
yueOHBIX MPOEKTOB,
CTPEeMJICHUS K
B3aMOIIOHUMAHWIO U
B3aMMOITOMOIITH B IPOIIeCCe
3TOM yueOHOM
NEeSITeITbHOCTH, TOTOBHOCTH
OILICHWBATh CBOE MOBEJCHIE
Y TIOCTYTIKH CBOUX
TOBApUINEH C MO3UIIUU
HPaBCTBEHHBIX U TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MIOCIIC/ICTBUH MMOCTYIKOB

Hroro 1o pasaciy

25

Pa3pen 3. Merajiibl 1 UX COeIUHEHUS

3.1

OO01me cBoUCcTBa
METAILIOB

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

MMPpEACTABJICHHUA O
CONMAJIBHBIX HOPpMax U
mpaBHJIaxX MEKINIYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,
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KOMMYHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPYECKOH M IPYTHX BUIAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHIH XUMUYIECKHIX
9KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JeATEeTLHOCTH,
TOTOBHOCTHU OIICHUBATh CBOE
MOBE/ICHNE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

3.2

Baxxneiimnme
METaJUIBI U UX
COEIMHEHUS

16

bu6moreka [IOK
https://m.edso0.ru/7f41a636

MHPOBO33PEHYECKHUE
IPE/ICTABICHUS O BEIIECTBE U
XUMHUYECKON peaKIu,
COOTBETCTBYIOLINE

COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH "
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COCTaBJAIOIIAE OCHOBY JUIS
IHOHUMAaHHUS CYIIHOCTHU
HAay4HOW  KApTUHBI  MMHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHS
IIPUPOJIbI, B3alMOCBS3X
4yeloBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

Hroro mo pazueny 20

Paznea 4. Xumusi ¥ oOKpy:Kamomasi cpeia

BemiectBa n
4.1 MaTepuaibl B )KU3HU 3
YernoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

[IEHHOCTHOTO OTHOIIEHUS K
OTEYECTBEHHOMY
KYITbTYpHOMY,
HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, ITOHUMAaHHUS
3HAYCHMSI XUMHYECKOW HAyKH
B JKU3HU COBPEMEHHOTO
00I11eCTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOM
nH(popMaIrel o mepeI0BbIX
JOCTHIKCHHUSAX U OTKPBITHSIX
MHPOBOM M OT€UECTBEHHOU
XHUMUH, 3aHHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUAX 00
yCTpOICTBE MHpa U OOIIIECTBO
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Hroro no pazneny

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MUPOBO33PEHUYECKHE
MIPECTABJICHUS O BEIIECTBE U
XUMHAYECKOU peakuuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH u
COCTABJISIFOIIUE OCHOBY  JUISt
MMOHUMAHUS CYLTHOCTH
HAay4HOW  KAPTUHBI  MHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHUSA
TIPUPO/IBI, B3aUMOCBSI3AX
YeJIoBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MTO3HAHUU 3TUX
3aKOHOMEPHOCTEMH;

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANUYECKOE OBECIHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 kiacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A., AkinoHepHoe o0miectBo «3natenbeTBo

«IIpocsewenue»

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AkiimornepHoe odmiectBo «M3aaTenscTBO

«HpOCBCI_HeHI/IC»
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