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INOACHUTEJIBHASA 3ATINCKA

PaGouass mporpamMma mo XuMuu Uisi 0O0y4arommxcs 8 KJIACCOB COCTaBJICHA HAa OCHOBE
TpeOoBanmii K pe3yiabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOTO
oOmero  oOpa3oBaHus,  mpeAcTaBieHHbIX B DegepanbHOM  TOCYAapCTBEHHOM
00pa30BaTEIbHOM CTaHAapTe OCHOBHOTO OOIEro 0O0pa3oBaHUA, ¢ yUYETOM pachpeneaEHHbIX
0 KJaccaM MpoBepsieMbIX TpeOOBaHWMU K  pe3ylbTaTaM OCBOCHHS  OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO O0IEr0 00pa30BaHUs U AJIEMEHTOB COJCPKAHMS,
NPEJCTaBICHHBIX B YHHBEPCAIbHOM KOAHU(PHUKATOpPE MO XHUMHM, a TaKKe Ha OCHOBE
[TpumepHoil mporpaMMbl BOCIIUTAHUS OOYYaIOLIMXCS MPU MOTYyYEHHH OCHOBHOTO OOILEro
oOpazoBanusi u c yuétoM KoHuenmum mnpenojgaBaHus y4deOHOro mnpeamera «XUMHS B
oOpa3oBaTenbHbIX opraHm3anusix Poccuiickoii ®egepanuu, peaqu3yrONMX OCHOBHBIC
obmeo6pazoBaTenbHbIe TIporpamMMmel (yTB. Pemenrem Komnernn Munnpocsenienus Poccun,
npotokoi ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «XUMMUS»

Bknan yueOHoro mpeamera «XuMus» B JIOCTHKEHHE L€JI€l OCHOBHOIO 0OILEro
o0Opa3oBaHusi 00YCJIOBJIEH BO MHOI'OM 3HAYE€HHUEM XHMUYECKON HAYKH B IO3HAHWU 3aKOHOB
OPUPOJBI, B Pa3BUTUU IPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3/JaHUUM HOBOM 0a3bl
MaTEpHUATHLHOU KYJIbTYpPHI.

XWMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK PAacIpOCTpaHWiIa CBOE BIMSHUE HAa BCE
o0JacTl  YeIIOBEYECKOTO CYIIECTBOBAaHHWA, 3ajajlia HOBOE BHUACHHE MHpa, CTaia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOAUMBIM YCIOBHEM >KHU3HH
oOmiecTBa: 3HAHUE XUMHUHU CITYKUT OCHOBOW T (POPMHUPOBAHUS MUPOBO33PEHHUS YEIIOBEKA,
€ro Mpe/CTaBIeHU 0 MaTepUuaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POpMHUpYEMbIE
XUMHEH Npe/CTaBIeHUs] O B3aUMOIIPEBPAIIECHUAX SHEPTUU M 00 3BOJIIOLMU BEIIECTB B
IPUPOJIE; COBPEMEHHASI XMMUS HAIIPABJICHA Ha pellleHue TI100aIbHbIX IPOoOJIeM yCTOHYUBOIO
pPa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, NHUIIEBOW M HKOJIOTMYECKON
0€301acHOCTH, IMPOOJIEM 3PaBOOXPAHCHHUSI.

B ycrmoBusix BoO3pacTaromiero 3HAYCHWUS XWMHH B JKH3HH OOIIECTBA CYIICCTBEHHO
MOBBICHJIACH POJIb XUMHUYECKOTO 00pa3oBaHusl. B miiaHe conmanu3anuu OHO SBIISETCS OTHUM
U3 yCIOBUH ()OPMUPOBAHHS HHTEIUICKTA TUIHOCTH ¥ TAPMOHUYIHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XWUMHUYECKHE 3HAHUS HEOOXOIWMBI Ui TPHOOpETEHUs
OOLIEKYJIbTYPHOTO  YPOBHS, IO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B  COLUYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOT00OOpa3HOM >KM3HU OOIIECTBA, JUIsl OCO3HAHUS BaKHOCTU
pa3yMHOr0 OTHOUIEHHMS K CBOEMY 3J0POBBIO M 3/I0POBBIO JPYIHX, K OKpY’Karouen
OPUPOJHOM cpele, Ml TPaMOTHOIO TMOBEACHHUS TMPU HCIOJB30BAHUM  Pa3IUYHbIX
MaTEpHUaJOB U XUMHUYECKUX BEIIECTB B TIOBCETHEBHOM KM3HHU.

XuMudeckoe oOpa3oBaHME B OCHOBHOW IIIKOJIC SIBISIETCS Oa30BBIM IO OTHOIICHHIO K
CUCTeMe OOIIer0 XMMHUYECKOro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO pEaTU3yeT MPHUCYyIIHe OOIMEMy XHUMHYECKOMY OOpa30BaHHIO KIIIOYEBBIC IIEHHOCTH,
KOTOPBIE OTPAXKAIOT TOCYNapCTBEHHBIC, OOIICCTBEHHBIC W MHAWBHUIYAIbHBIE TTOTPEOHOCTH.
OTUM omnpenensieTcs CYHIHOCTh OOIIeH CcTpaTeruu OO0y4YeHUs, BOCHHUTAHUS M Pa3BUTUA
00y4JaroIUXCs CPECTBAMHU YUEOHOTO MpeiMeTa « XUMHUS».

Nzyuenue npeamera: 1) cmocoOCTBYET peaiu3allid BO3MOXKHOCTEH MJIsI CaMOPa3BUTHS U
dbopMUpOBaHUS KYJIbTYpbl JIMYHOCTH, €€ o0med U (PyHKIMOHAIBHONM TPaMOTHOCTH; 2)
BHOCHUT BKJIaJ] B (POPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH MOJIPOCTKOB,
HAaBBIKOB WX CaMOCTOSTETLHOW Y4eOHOW ACSITENbHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIICIOBATEIbCKMUX YMEHWH, HEOOXOJWMBIX KaK B IIOBCEIHEBHOW JKM3HM, TaK U B
npodecCHOHANBHON AESITEIbHOCTH; 3) 3HAKOMHUT CO CHenu(UKOl HayuyHOTO MBIIUICHUS,



3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IVISAAa Ha €IMHCTBO NIPHUPOABI M YEIIOBEKA, SBIISIETCS
OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH MOAPOCTKOB;
4) cnocobcTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K NpPHUPOJAE, K 4YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOIMYECKOE 00pa3oBaHUE
IIKOJIbHUKOB.

HasBannsle HampaBieHusi B 00y4eHHH XUMHUH O00ECTICUNBAIOTCS CIICIIU(PUKON COAepKaHMUs
npenMera, KOTOPBIM SBISETCS TMENaroru4ecKd aJanTHPOBAHHBIM OTpPaXeHHEM 0a30BOi
HayKU XMMUHU Ha ONPEIECIEHHOM dTane €€ pa3BUTHS.

Kypc xumum OCHOBHOI IIKOJBI OPUEHTHUPOBAH HA OCBOEHHE OOYYAIOIIMMHUCS OCHOB
HEOPraHMYECKOM XHMMHUU M HEKOTOPHIX IMOHSATHM U CBEAEHHM 00 OTHENbHBIX O0BEKTax
OpraHNYeCKOW XUMUHU.

CtpykTypa conepkaHus mpeaMera copMHpOBaHa HA OCHOBE CHCTEMHOTO MOAX0/a K ero
nzydyeHuto. CoaepkaHue CKJIaAbIBA€TCsl U3 CHUCTEMbI MOHATUH O XMMHYECKOM 3JIEMEHTE U
BEIIECTBE U CHCTEMbI MOHATUH O XUMHUYECKOH peakiuu. O0e 3T CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl MO MPUHLMIY [OCIEAOBATEIBHOIO PAa3BUTHUS 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUA Pa3HOI0 YpPOBHS: ATOMHO-MOJIEKYJISIPHOTO YYEHHUs Kak
OCHOBBI BCEro ecrectBo3HaHus, ypoBHs I[lepmomnueckoro 3akona . . MenneneeBa kak
OCHOBHOT'O 3aKOHA XMMHUHU, YUYEHHUSI O CTPOCHUM aTOMa U XMMHUUYECKOU CBA3M, IPEACTABICHUI
00 DJIEKTPONIUTUYECKON AMCCOLMAlMM BEIIECTB B pacTBOpax. TeopeTnyeckue 3HAHUS
paccMaTpUBaIOTCslT Ha OCHOBE SMIIMPUYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCS IOCJENOBATEIBHO OT OJHOIO YPOBHA K JPYroMy, BBINONHSS (QYyHKIUU
OOBSICHEHUSI U TPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHUYECKOIO
MIPUMEHEHHUS U MOJTYYEHHUS U3y4yaeMbIX BEIIECTB.

Takass opraHm3anusi COAEpKaHHUS Kypca CIOCOOCTBYET MPEICTABICHHI0 XUMHUYECKOU
COCTaBJISIIOIIEN HAyYHOW KAPTHHBI MHpA B JIOTHKE €€ CHUCTEMHOW NPUPOABL. TeM cambIM
obecreynBaeTCsi BO3MOXHOCTh (DOPMHUPOBAHUS y 00YUaIOIMINXCS IEHHOCTHOTO OTHOIICHHS K
Hay4YHOMY 3HAHUIO U METOJaM MO3HaHUsA B HayKe. BaXHO Takxke 3aMETUTh, YTO OCBOCHHUE
COZIepKaHUs Kypca INPOUCXOIUT C IPUBIICYCHUEM 3HAHUM W3 paHEe U3YUYEHHBIX KYpCOB:
«Oxpyx)armuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7 kmacey.

HEJX N3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUSA»

K HampaBieHuio NepBOCTENEHHON 3HAYMMOCTH NpU pealn3alud 00pa30BaTeIbHbIX
byHKIMH TmpeaMeTra «XWMHUS» TPAAUIHUOHHO OTHOCAT (OPMHUpPOBAHWE 3HAHWHA OCHOB
XUMHMYECKOW HAyKM Kak o00JacTM COBPEMEHHOIO €CTECTBO3HAHMSA, MPAKTUYECKON
NeSITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIBTYpHl. 3ajgada
nperMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaXKHEUIIUX (aKTOB,
NOHATHM, 3aKOHOB W  TEOPETHYECKUX  MOJIOKEHHHM,  JOCTYMHBIX  OOOOIIeHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKW, 3HAHUW O HAYYHBIX METOJaX H3yYEHHUS
BEUIECTB M XUMHUYECKUX peaklui, a Takke B (OPMUPOBAHHUM WU Pa3BUTUU YMEHUH U
CIOCOOOB JIEATEIBLHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHWEM, HAONIOJICHUEM M TPOBEIECHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHWEM TMpaBWi  Oe30macHoro oOpaiieHus C
BEIICCTBAMH B IIOBCETHEBHOM JKU3HH.

Hapsiay ¢ aTuM nienu u3ydeHus npeaMera B porpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
yu4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOTO obmiero obOpaszoBanus. CeromHs B
o0pa3oBaHUU 0COOO 3HAUYMMOW NPU3HAETCS HANPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (HopMHpOBaHUE €€ MHTEIUIEKTa U 0o0Imeld KynpTypbel. OOydeHue
YMEHHIO YYUTBCS M MPOJI0JDKATh CBOE 00pa30BaHUE CAMOCTOSITENIbHO CTAHOBUTCS OJHOU U3
BXHEHIINX QYHKIUN YUYECOHBIX NPEAMETOB.

B cBs3u ¢ 3TUM npu M3y4eHHH MPEAMETa B OCHOBHOM IIKOJE JTOMUHHUPYIOIIEe 3HAaUCHUE
nproOpenu Takue e, Kak:



(hopMUpOBaHHE HHTEIUICKTYaJbHO Pa3BUTON JUYHOCTH, TOTOBOM K CcaM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIPHOMY TPUHATHIO PEHICHHA, CIIOCOOHOM amanTupoBaThCS K
OBICTPO MEHSIOUTUMCS YCIIOBHSM JKU3HHU;

HANPaBJIEHHOCTh OOydYeHUsT Ha CHCTEMaTH4YEeCKOEe TPUOOIIEHUE  ydaluxcs K
CaMOCTOSITEIPHOM  TIO3HABATEIIBHOW  JICATEIBHOCTH, HAYYHBIM METOAAaM  IIO3HAHWMS,
(GhOpPMUPYIOIUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

o0OecrieyeHne yCIOBHUH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYalOUIMMUCS —OIbITa
Pa3HOOOPa3HOW ACATEIHHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETCHITNH ), IMECIOIUX YHUBEPCATBbHOE 3HAUCHUE [IJIS1 PA3JTMIHBIX BUIOB JCSATEIHHOCTH,

(dhopMUpOBaHHE YMEHHH OOBSCHATh M OIICHWBATh SIBJICHHUS OKPYXAIOIIETO MHpa Ha
OCHOBaHWU 3HAHUU W OTIBITA, MOJIYYCHHBIX MTPH U3yUYCHUU XUMHH;

(dbopMupoBaHHe y OO0y4arONIMXCs T'YMAaHHUCTUYECKUX OTHOIICHHH, MOHUMAHUS IEHHOCTU
XUMHYECKHX 3HAHUH TSI BBIPAOOTKU SKOJOTHYECKH 11EJIeCO00pa3HOTO MOBECHUS B OBITY U
TPYIOBOM JIEATEILHOCTH B IIEJISAX COXPAHEHUSI CBOETO 370POBbSI M OKPY KAIOIIEH MPUPOTHON
Cpensl,

pa3BUTHE MOTHBAIMHM K O0YUYEHHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCITUTAHHIO
HA OCHOBE YCBOEHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODY
npod ISl ¥ HATIPABJICHHOCTH JAaTbHEUIIIEr0 00yUeHHUS.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IlepBoHaYabHBbIE XUMHYECKUE IIOHATHUS

[Ipenmer xumuu. Posnb XuMUM B JKHM3HM 4enoBeka. Tema u BemiectBa. Puznueckue
CBOIICTBa BeleCTB. ArperarHoe coctosHue BemiecTB. [loHsiTue 0 MeTonax NO3HAHUS B
XUMHH. XUMHS B cUCTeMe HayK. YucTeie BemecTBa U cMecu. CIocoObl pa3eneHus: CMECeH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEeHThl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocTblie U COKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas artoMHas wmacca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast J0J11 XUMHUYECKOT0 3JIEMEHTA B COCJUHEHUH.

Ouznyeckue M XUMUYECKUE SIBICHUS. XUMUYECKas peakiuss U e€ Npu3HaKku. 3aKOoH
COXpaHEHMsI MacChl BeIECTB. XUMHUYecKHue ypaBHeHMs. Kiaccudpukauus XUMHUYECKUX
peakuuii (CoequHEHMs, pa3IoKEHus, 3aMeIIeHHs], 0OOMEHa).

XVUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0M, C TIPaBUIIaMH pabOTHI B
naboparopun M TpuUEMamMu OOpamieHus ¢ Ja0OpaTOpHBIM O0OpPYIOBAaHWEM; HM3yUCHUE H
omrcaHne (PU3NYECKUX CBOWCTB OOpa3lOB HEOPTaHMYECKHX BEIIESCTB; HAOIIOICHHE
dbusnuecknx (TUTaBIeHHWE BOCKA, TAasHHUE JIbJla, PACTHpPaHUE caxapa B CTYNKe, KUICHHE U
KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIUBAHUE MEIHON TPOBOJIOKH,
B3aMMOJICIICTBME MeJa C KHUCJIOTOM) sBJICHWM, HAOIIOJEHHWE W ONUCAaHUE TPU3HAKOB
NPOTEKaHU XUMHUYECKHX peakIHil (pa3okeHne caxapa, B3auMOICHCTBUE CEPHOM KUCIIOTHI
¢ xjopuaoM Oapusi, pasznoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMojelcTBHE
xenesa ¢ pactBopoM conu Menu(ll)); nusydenue cnocoOoB paszzesieHus cMeceil (C MoMOIIbIo
MarfuTa, (QUIbTPOBAHWE, BBIIAPUBAHUE, IUCTWUIANMSA, Xpomarorpadus), TPOBEIACHHE
OUYMCTKHA TIOBApPEHHOHM COJM; HAOJIOJCHHE W ONMHCAHWE PE3YJIbTaTOB TPOBEICHHS OIBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXpPaHEHUsT  MacChl;  CO3JaHME  MOJEJeHd  MOJIEKYJ
(IapocTepKHEBBIX).

Baskueiilue npeacTaBUTe M HEOPraHNYECKHUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciiopoa — 3J€MEHT U NPOCTOE BEILLECTBO.
Haxoxzaenue kuciaopona B MpUpojAe, (PU3MYECKHE M XMMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenne xuciaopona. CnocoObl MOJTYyYEHUS KHUCIOpPOJa B



nabopatopuu W NPOMBINUIEHHOCTH. KpyroBopor kucioposa B npupoxpe. O30H —
aIIOTpOonHast MO (UKALIUS KUCIOPO/a.

TemnoBoit >ddekr xuMudyeckol peakUuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMHUUYECKHUE peaKkuu. TOIIMBO: yrojib M MeTaH. 3arpsi3HEHHUE BO3/yXa, YCHICHUE
napHUKOBOTO 3 PexTa, pazpyieHue 030HOBOTO CIIOSI.

Bomopon — »neMeHT M mpoctoe BemecTBo. HaxoxkneHue Boaopona B IPHUPOJE,
busznyecKkre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI Mmory4yeHust. KucmoTsl u comnm.

KonnuectBo BemectBa. Monb. Momsipaass macca. 3akoH ABoraapo. ModsipHbiii 00BEM
ra3oB. Pacu€rsl 10 XMMHUYECKUM YPABHEHHUSIM.

Odusnyeckue cBoucTBa BoAbl. Boma kak pactBopurtens. PactBopbl. HaceieHHble u
HEHACBILIEHHbIE pacTBOPbl. PacTBOpMMOCTH BewlecTB B Boje.MaccoBasi 10is BellecTBa B
pacTtBope. Xumuueckue cBoiictBa Bojbl. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJIE U B XKU3HU
yenoBeka. KpyroBopot Bojbl B pupoe. 3arpsizHeHne NpupoIHbIX Boa. OXpaHa U OYMCTKA
MPUPOIHBIX BOJ.

Kiaccudukanus nHeopranmdeckux coeauHeHnid. Oxcumuapl. Kiaccudukamus OKCHIOB:
conmeoOpa3yronyie  (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) ©  HecoJeoOpa3yromue.
Homenknarypa okcumoB (MeXAyHapoaHas W TpuBHaibHas). Du3nueckne W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonydyeHne okcugos.

OcHoBanust. Knaccupukauuss OCHOBaHMN: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHu# (MEXIyHapoAHas M TpuBHaibHas). OU3NUYECKUE U XUMUYECKUE
cBoOlicTBa OcHOBaHUU. [lomyueHne oCHOBaHUM.

Kucnorel. Knaccupukauus xuciaor. Homenknatypa kuciaor (MexayHapogHas U
TpuBHaIbHAs). PU3NYECKHE U XUMHUYECKHE CBOMCTBA KUCIOT. Ps7 aKTHBHOCTH METAJJIOB
H. H. bekerora. [lonydyenue Kucnor.

Comu. Homenkmatypa comedd (MexayHapogHas W TpUBHaibHas). Dusznyueckue u
XAMUYECKHE CBOMCTBa coneu. [lonmyuenue cosei.

I'eneTnyeckas CBA3b MEXIy KIIaCCAMHU HEOPTaHMYECKUX COCTUHEHUH.

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OIpEEJICHUE COJIepKaHusd KUCIOpoJa B
BO3JyXe; IMOJIydeHHE, CcOOMpaHUE, paclio3HaBAHME U H3YyYEHUE CBOICTB KHUCIOPOJa;
HaOJII0/ICHUE B3aMMOJCHCTBHS BEIIECTB C KHUCJIOPOAOM U YCJIOBHMS BO3HMKHOBEHHS H
NpeKpalleHusi TopeHus (1moxapa); O3HaKOMJIEHHe ¢ oOpa3liaMyd OKCHJIOB M OMHCAHHME X
CBOIICTB; MoJIyuyeHue, coOupaHue, paclio3HaBaHUE U M3YYEHHE CBOWCTB BOJOpOAa (rOpeHue);
B3auMojeiicTBue  Bogopoma ¢ okcmaoM  Mmemau(Il)  (BO3MOXXHO — HCTOJB30BaHHUE
BHJICOMATEPHAIIOB); HAOIIOeHNE OOpa3IoB BEUIECTB KOJIWYECTBOM | MOJIb; MCCIICIOBAHHE
O0COOCHHOCTEH pPACTBOPEHHS BEIIECTB C PA3MYHON PACTBOPHUMOCTHIO; MPUTOTOBJICHHE
pPacTBOPOB C ONPEICIEHHOW MAacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA; B3aMMO/ICHCTBUE
BOJIbI C METaJUIaMU (HaTpueM M KajiblieM) (BO3MOKHO HMCIIOIb30BaHUE BHIEOMATEPUATIOB);
OIpe/IeJIEHNE PacTBOPOB KHUCIOT W IIEIOYEH C MOMOUIbI0 HMHJMKATOPOB; HMCCIEAOBAHUE
00pa310B HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKH
MHMKATOPOB B PACTBOpaxX KUCIOT U Iejoueit; u3yuenue pzaumosenctsusa okcuaa meau(ll)
C pacTBOPOM CEPHOW KHUCIJIOTHI, KUCIOT C METaJUIAMH, PEAaKIMi HEUTpan3aluu; NoJIy4YeHUe
HEPACTBOPUMBIX OCHOBAaHHI, BBITECHCHHWE OJIHOTO MeETajula APYTMM W3 PAacTBOpa COJIU;
peIlleHrne SKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «BakHeirmume Kiacchl HEOPraHWYECKUX
COEIMHEHUIY.

Ilepuoanuecknit 3akon u Ilepuoguyeckasi cucreMa xumudeckux 3djemenros JI. M.
MenpesieeBa. Crtpoenue aTOMOB. Xumnuyeckast CBA3b. OxucauTebHO-
BOCCTAHOBHUTEJbHbIE PeaKIIUH

[lepBbie mONBITKH KJIaCCU(UKAIIMN XUMUYECKUX JIEMEHTOB. [IoHATHE 0 rpynmax CXOIHBIX
AJIIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJOTe€Hbl, WHEPTHBHIC Ta3bl).
DneMeHTbl, KOTOopble 00pa3yloT aMm(pOTepHbIE OKCUBI U THIPOKCHUIBI.



Ilepnoguueckuit  3akoH.  Ilepuoamueckass  cuctemMa  XMMHYECKMX  3JIEMEHTOB
. . MenneneeBa. KopoTkomepuonHas u anuHHonepuonHas ¢opmel [lepuomndeckoit
cucrembl xumnueckux anemeHtoB JI. M. Menneneesa. Ilepuonabl u rpynnbl. @U3n4ecKuil
CMBICII IOPSAKOBOrO HOMEpa, HOMEPOB NIEPUOA U FPYIIIBI AIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX sAnep. M3zoromsl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000704YeK aToMoB MepBbiX 20 xumudeckux sieMeHToB [lepmommyeckoit
cucremsl J[. 1. Menneneesa. XapakTepucTuKa XMMHAYECKOTO 3JIEMEHTA IO €TI0 IOJ0KEHUIO
B [lepuonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJryca aTOMOB XMMHYECKUX AJIEMEHTOB, METAUIMUYECKUX U
HEMETAJJINYECKUX CBOMCTB IO rpymmnaM U nepuojaM. 3HadeHue [lepuoanyeckoro 3akoHa u
[Teproanueckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUs HayKu W mpaktuku. []. W.
MenpeneeB — y4€HbIN U TPAXKIAHUH.

Xumuyeckas CBSI3b. KoBanenrnas (nonsipHast U HEMOJISIPHAsL) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 31€MEHTOB. loHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIHMTENbHO-BOCCTAHOBUTENbHbIE — peakuuu. [Iponecchl
OKHCJIEHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUH SKCIEPUMEHT: H3Y4YCHHE OOpa3IOB BEIIECTB METANIOB W HEMETAJUIOB;
B3aUMOJICIICTBUE THAPOKCHAA LIMHKA C PACTBOPAMM KHUCJIOT U WLIEIOYEH; MpOBEIACHUE
ONbITOB, WUIIOCTPUPYIOLIUX MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIIHi
(ropeHue, peakliK pa3aoKeHus, COETUHEHUS).

MexnpeamMeTHbie CBA3M

Peanuzanus MeXmnpeaMETHBIX CBsI3eH MpH M3YyYCHHH XUMHH B 8 Kjlacce OCYIIECTBISETCS
4epe3 WCIOJB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA, TaK W TOHSATHH,
SABJISIFOLIUXCS] CACTEMHBIMU ISl OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHA: HAYYHBIH (DaKT, TUIOTE3a, TEOpHUsA, 3aKOH,
aHaNMM3, CHHTE3, KiIaccu(puKamusi, TEPUOANYHOCTh, HAONIOJCHHE, OKCICPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duzuka: marepusi, aTroM, D3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUN 3apsi, BEIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHUE BEILIECTBA, ra3, PU3NYECKUE BEIUUNHBI, €AUHUIBI U3MEPEHHSI, KOCMOC, TJIAHETHI,
3BE3161, CoHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

l'eorpadmsa: armocdepa, ruapocdhepa, MHUHEPATBl, TOPHBIE TOPOIBI, TIOJE3HBIC
MCKOIIaeMblI€, TOTUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

I/IsyquHe XHMHH B 8 Kjtacce HarpaBJICHO Ha JOCTHXXCHHC 06yanOHII/IMI/ICH JIMYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IMPCAMCTHBIX PE3YyJIbTATOB OCBOCHUSA yqe6H0r0 npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCST B XO0Ja€¢ OOyYeHHS XHMHH B E€IUHCTBE Y4YeOHON M BOCIHMTATEIHHOU
nesarenbHOCTH  OpraHu3alii B COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUUCKUMU
COIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMH B OOIIECTBE
npaBWJIaMd W HOPMaMH TIOBEJCHHWS ¥ CIIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHUSA,
CaMOpPa3BUTHSI U COIMAIU3AINH 00YYarOIINXCS.

JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH!

IIaTprnoTNYecKoro BOCIIUTAHUA



1) LEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, MCTOPUYECKOMY U
HAyYHOMY HACJIE/IMI0, IOHUMAHUS 3HAYEHUS XMMHUYECKONM HAyKd B KU3HU COBPEMEHHOIO
o011ecTBa, ClIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(POPMaLKeil 0 IepeaOBbIX JOCTIKEHHUIX U
OTKPBITUSAX MUPOBOI U OT€YECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTpOICTBE MHpa U OOIIECTBA;

I'pasknaHckoro BocnuTaHus

2) mpeAcTaBieHUS O COLMAJIBHBIX HOPMAaxX WM TMpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHO-
MCCIIEIOBATEIIbCKOW, TBOPUECKOMW W JPYIMX BHIAX JAESITEIbHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOil COBMECTHOM NIE€ATENbHOCTU NP BBIIOJHEHUU Y4E€OHBIX, IO3HABATENIbHbBIX 3a/a4,
BBIIIOJTHEHUM XMUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM Y4EOHBIX MPOEKTOB, CTPEMJIEHMS K
B3aMMOIIOHUMAHUI M B3aUMONOMOIIM B IpoLecce JTOH Yy4yeOHOW JesITebHOCTH;
TOTOBHOCTU OILICHMBATh CBOE IIOBEJEHUE M MOCTYNKUM CBOMX TOBApUIUEH C MO3ULMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUIN MOCTYIKOB;

IleHHOCTH HAYYHOI0 MO3HAHUS

3) MHPOBO33PECHUECKUX TMPEACTABICHUA O BEIIECTBE M XHMHUYECKOH peakIuw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W COCTABJISIONIMX OCHOBY JJIS
MOHWMAHMS CYIIHOCTH HAyYHOW KapTUHBI MHpa; TMPEACTAaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOIAHOU Cperou, o
pOJIM XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) no3HaBaTENbHBIX MOTHBOB, HAIIPaBJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU IO XUMHH,
HEOOXOUMBIX AJI1 00BCHEHHUSI HA0JIF01aeMbIX ITPOLIECCOB U SBJICHUN;

5) mo3HaBaTenbHON, MH(HOPMAIIMOHHON M YUTATEIBCKON KyJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIBHON Pa0OTHI C Y4EOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYPOH, TOCTYITHBIMH
TEXHHYECKUMH CPEICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHA;,

6) nHTEpeca K 00yYEHHUIO U IMO3HAHUIO, JTF0O03HATEIILHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caM000Opa30BaHMUIO, TPOEKTHONM W HCCIEAOBATEIBCKON ACATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HANPaBIEHHOCTH U YPOBHS O0yU€HUs B JaJIbHEHUIIEM;

@®opMHUpPOBaHUS KYJbTYPHI 310POBbSA

7) OCO3HaHUS LIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO,
YCTAaHOBKHM Ha 370pOBBIA 00pa3 *U3HU, OCO3HAHUS IOCIEICTBUN M HENPUSTHUS BPEIAHBIX
npuBbIYeK (YIOTPEOICHHs aJIKOroisi, HAPKOTHUKOB, KypeHHs1), HEOOXOAUMOCTH COOIIOICHUS
npaBmJI OE30MMACHOCTH MPH OOpAIICHHH C XUMHUYECKMMH BEIIECTBAMHU B OBITY W peabHOU
KU3HU;

TpynoBoro BocnuraHus

8) mHTepeca K TNPAaKTHUYECKOMY HW3Yy4YeHHIO Tpodeccuii W Tpyaa pa3IndHOTO poja,
yBaXEHHE K TPYAY M pe3ylbTaraM TPYAOBOH JEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE
OPUMEHEHUSI TPEIMETHBIX 3HAHMM 10 XHMMHUHM, OCO3HAHHOI'O BbIOOpA WHIAMBUAYATbHOU
TPACKTOPUU MPOJOKEHNUS 00pa30BaHus C yUETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH; yCHEenrHoW MpoQecCHOHATBHOM
NESTEIIbBHOCTH M Pa3BUTUS HEOOXOJIMMBIX YMEHHI; TOTOBHOCTb aJaNTHPOBAaThCA B
npodeccCHoHaAIBHOH cpee;

IKOJOrH4eCKOro BOCIIUTAHUS

9) 9KOJOrMYecKH IeNeco00pa3HOro OTHOIIECHUS K MPUPOJe KaK HUCTOYHUKY JKU3HU Ha
3emite, OCHOBE €€ CYyIECTBOBAHUS, MOHMMAHUS [IEHHOCTH 37J0POBOTO M OE€30MMacHOTO 00pasa
JKU3HU, OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (U3MYECKOMY M TCHUXHYECKOMY
3JI0pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS MTpaBuJl OE30MacHOr0 MOBEICHUs IpU padoTe
C BEIIECTBAMH, a TAKXKE B CUTYaILUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOJIEH;

10) ciocoOHOCTH MPUMEHATH 3HAHMS, MMOTy4YaeMble MPU U3YUYEHUU XUMHH, JUIS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEIOM, MOBBILIEHUS YPOBHS YKOJIOTHYECKON



KyJIbTYpbl, OCO3HAaHHUS TJIOOATBHOTO XapakTepa HKOJOTHYECKHUX MpobieM U MmyTed uX
pEeLIeHUs TOCPEACTBOM METO/I0B XUMMUH;

11) 5KOJOrMYECKOro MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS UM B I103HABATEIBHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHOM MPAKTUKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe merampeaMETHBIX pE3yNbTATOB BBLACISAIOT 3HAYMMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, NPUHIMUN, TUNoTe3a, (akrT,
cucTeMa, Mpolecc, SKCIEPUMEHT U JIp.), KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpPEeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHUU M3 3TUX MpenMeToB (popMHpoBaTh
NpEeJCTaBICHHE O 1IeIOCTHOM HAay4YHOU KapTHHE MHpa, U YHUBEpCAJIbHbIE YUeOHbIE AeWCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHHKATHBHBIE, PETyJIATUBHBIC), KOTOpble  OO0ECIeYHBAIOT
¢dopMHpoBaHHE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHIO
y4eOHOU NeATETLHOCTH.

MertanpeameTHble pe3yJdbTaThl OCBOCHHA 00pa30BaTEIbHOW MPOTPAMMBI 1O XHMHH
OTpaXaroT OBJIAJICHHE YHUBEPCAIbHBIMH ITO3HABATEILHBIMH JICHCTBUSIMHU, B TOM YHCIIE:

ba3oBbIMH 10rH4ecKMMH AeHCTBUAMU

1) ymMeHueMm HCMONIB30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHHUS NMPH OCBOCHUU 3HAHUIL:
pacKpbIBaTh CMBICT XHWMHUYECKHX TOHSATHH (BBIIENATH HX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C IPYTHMMH [OHSTUSMH), HWCIOJB30BaTh MOHATUSA IS
OOBSICHEHUSI OTAETbHBIX (DAaKTOB U SBJICHUH; BBHIOMpPATh OCHOBAHUS U KPHUTEPHUU IS
KJIaccu(PUKALMU XUMHUECKUX BEIIECTB U XUMUYECKUX PEaKIIHii; yCTaHABINBATH IPUUYNHHO-
CIIEICTBEHHBIC CBS3U MEXIy OOBEKTaMH HW3YYEHHS, CTPOUTH JIOTHUECKHE DPACCYKICHUS
(MHIyKTUBHBIC, NEAYKTUBHbBIC, TI0 AHAJIOTHH ); IEJIaTh BEIBOJIBI M 3aKITIOYCHHS;

2) yMeHHEeM TPUMEHATh B TpoOIecce TMO3HAHUS TOHATUSA (NMPEAMETHBIE U
METanpeIMETHbIEC), CHMBOJUYECKHE (3HAKOBBIC) MOJENIH, HCIOJb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIUPOKO IPUMEHSEMblE B XUMHUU MOJEIbHbIE NPEJICTaBICHUS —
XUMHUYECKUM 3HaK (CHMMBOJ 3JIEMEHTA), XUMHUYEecKas (opMylia U ypaBHEHUE XUMHYECKOU

peakonn — IIpH PCUIICHUH y‘I€6HO-H03HaBaTeHBHBIX 3aagay, C y‘-IéTOM OTUX MOJCIBbHBIX
Hpe,Z[CTaBIICHI/Iﬁ BbIABJIATE W XAPAKTCPHU30BATH CYHICCTBCHHLIC IMIPU3HAKKW HN3YYaCMBIX
00BEKTOB — XMMHYCCKUX BCIICCTB MW XHUMHUYCCKHX peaKL[HfI; BBISBJIATDH O6I_I_II/IG

3aKOHOMEPHOCTH, TPHYMHHO-CICACTBCHHBIC CBSI3M W TMPOTHBOPEYHS B  H3Y4aeMBIX
mpoleccax M SBICHUSX; MpeJiaraTh KPUTEPUU IS BBISBICHHS 3TUX 3aKOHOMEPHOCTEH H
MPOTUBOPEUHII; CAMOCTOSTEIEHO BBIOMPATH CITOCOO pemnieHus y4eOHOH 3a1aun (CpaBHUBATH
HECKOJIBKO  BApWAHTOB pEIICHHS, BBHIOMpAaTh HamOoJee TMOAXOASAIHA C  y4ETOM
CaMOCTOSITEJIbHO BbIIEJICHHBIX KPUTEPUEB);

Ba3oBbIMHE nccle10BaTEIbCKUMU AeHCTBUSIMU

3) yMeHHEeM UCHOJIb30BaTh MMOCTABJIEHHbBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a
TaK’K€ B KaueCTBE OCHOBBI i1 (POPMUPOBAHMSI THIOTE3bI IO IMPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

4) mpuoOpeTeHne OmbITa MO TUTAHUPOBAHHIO, OPTAHU3AIMN U MPOBEICHUIO YUYCHUYECKHUX
HKCIIEPUMEHTOB: YMEHHE HAaOII0AaTh 33 X0JIOM IPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH
€ro pe3ysbTaT, (HOpMyIHpPOBaTH OOOOIIEHUS W BBHIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIBITa, UCCIICIOBAHNUS, COCTABIISATh OTUET O IPOJICIIAHHON paboTe;

Paboroii c undpopmanmeit

5) yMeHueM BbIOMpaTh, aHAJIM3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAIMIO PAITUYHBIX
BUJIOB U (DOPM TNpEACTABIICHHUS, TIOJYyUYaEMyI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIpPaBOYHbIE MOcoOusi, pecypchl MHTepHeTa);
KPUTHUYECKH OLIEHUBATh IPOTUBOPEUMBYIO H HEJOCTOBEPHYIO MH(POPMAIIHIO;



6) yMeHHEeM TPHMEHSITHh pa3IMYHbIE METOABl M 3alpoChl TPH TIOMCKE H OTOOpe
WH(GOPMAIIUA U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIAMMBIX JJIS BBITOJHCHUS YYEOHBIX H
MO3HABATENIBHBIX  33/lad  OMNpPEACIEHHOr0 THUIA; TPHOOPETEHUE OmbiTa B  00JacTH
WCIOJIb30BaHNs WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOU
AKTUBHOT'O WCIIOJIb30BAHUSI PA3JIMUYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOSTEIHHO BBIOMPATH
ONTUMABHYIO OpMYy TpecTaBiIeHUs WHPOPMAIMH U WITIOCTPUPOBATh pPeIllaeMble 3a1auu
HECIIO)KHBIMU CXEMaMH, JHarpaMMaMu, IpyruMu popMaMu rpaduKi ¥ UX KOMOWHAIHSIMH;

7) yMEHHEM HCIIOJIb30BaTh U aHAJIM3UPOBATH B IMpoOIECcCEe yueOHOW M MCCIEN0BATEIbCKON
JESITETPHOCTH WH(POPMALMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA U
TPAHCIIOPTA Ha COCTOSTHUE OKPY>KAFOIICH MPUPOIHON CPEIbI,

YHuBepcaJbHbLIMH KOMMYHHKATHBHBIMH J€HCTBUSIMHU

8) ymeHHWeM 3ajaBaTh BONPOCH (B XOJIC AWAIOTa W/MIU JTUCKYCCHH) IO CYIIECTBY
o0cyxaeMoil TeMbl, (HOPMYIHPOBATH CBOW TPEUIOKCHHUS OTHOCHUTEIBHO BBITOJTHCHHUS
MPEJIOKCHHOU 3a/1a4H;

9) mnpuoOOpeTeHHE OMbITa MPE3CHTAUU PE3YJIbTATOB BBITOJHEHUS XUMHUYECKOTO
AKcTIepuMeHTa (JTabopaTOPHOTO OIBITa, JTAOOPATOPHON PabOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YICOHOTO MPOCKTA);

10) 3amHTEpEecCOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH I[IO3HABATEIBHOH U
UCCIICIOBATEIILCKON JICITEILHOCTH TP PEIICHUU BO3SHUKAIOIIUX MPOOJIEM Ha OCHOBE Y4€Ta
0oOIMX MHTEPECOB W COTJIACOBAHUS MO3UIUK (00CYXKIEeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIC
MITYPMBD», KOOPAMHAIMS COBMECTHBIX JCHCTBUH, ONpEICIICHUE KPHUTEPUEB IO OICHKE
Ka4yeCTBa BBIMIOJITHCHHON paOOTHI | [Ip.);

YHuBepcaJbHBIMH PeryJasiTHBHBIMU 1€l CTBUSIMH

11) yMeHHEM CaMOCTOSTENIEHO ONpEACNATh LENH JACATEIBbHOCTH, IUIAHUPOBATH,
OCYILIECTBJIATh, KOHTPOJHMPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NESITENIbHOCTh, BbIOWpaTh Hambonee >PQPEKTUBHBIE CHOCOOBI pEHICHHS YYEOHBIX W
MIO03HABATENIBHBIX 3371a4, CAMOCTOSTCIFHO COCTABIISITh WIM KOPPEKTHPOBATH TPEIOKECHHBIN
QITOPUTM JICHCTBUH TPHU BBITIOJHECHUHU 33JlaHUN C y4E€TOM TOJNyYCHHUS HOBBIX 3HAHWUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX; OIECHHWBATh COOTBETCTBHE MOIYyYCHHOTO
pe3ynbpTara 3asBICHHOH IIeITH;

12) yMeHHEeM HCIOIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, NpejlaracMbiec B YCIOBUHU
3aJaHui.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMETHBIX pPE3yJabTaTOB [0 OCBOCHHIO O0O0S3aTEILHOIO COJEP/KaHUs,
YCTaHOBJICHHOTO JIaHHOH IIpMMEpPHOM paboyell NpOrpaMMoi, BBIAEHAIOT: OCBOCHHBIE
00y4arolMMHUCS Hay4Hble 3HAaHUS, YMEHHS M CHOCOOBI JEHCTBUil, crenuduyeckue s
IpeAMETHON 00s1acTH «XUMHA», BUIBI JEATEIBHOCTU 10 HNOTYYEHHIO HOBOTO 3HAHHMSA, €ro
UHTEPIIPETAllMY, IIPEOOpPa3OBaHMIO M TPUMEHEHHMIO B Pa3IM4YHBIX Y4YEOHBIX M HOBBIX
CUTyalHUsX.

[TpeameTHble pe3yibTaThl OTPaXaroT CHOPMHUPOBAHHOCTH y OOyHAIOMIMXCA CIEAYIOIINX
YMCHHI:

1) packpwisams cmbicn OCHOBHBIX XMMUYECKHX TOHSTHH: aTOM, MOJIEKYJA, XUMUIECKHH
DJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, CMECh (OAHOPOAHAA M HEOJHOPOJHAs),
BaJIECHTHOCTb, OTHOCHMTEIbHAs aTOMHAas M MOJEKYJISApHAss Macca, KOJIMYECTBO BEILIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO 3JIEMEHTA B COCIMHCHHUH, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJIb, IEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCICHHS,
XMMUYECKasi peakuus, KiIacCUuQUKaLMs peaklMid: peaklMu COEJUHEHUs, peaKUuu
pasIoKEHMs, PEaKLUU 3aMELICHUs, PeaKu OOMEHa, 3K30- U SHAOTEPMUYECKUE PEaKLUY;
TEIJI0BOH 3G EKT peakiuu; SApO aToMa, JIEKTPOHHBINA CJIOM aroMa, aToMHas OpOHUTab,



paanyc aToMa, XMMHUYECKasi CBsI3b, MOJIApHAs U HENOJSIpHAs KOBAJIEHTHAs CBSI3b, MOHHAS
CBA3b, MOH, KATUOH, aHUOH, PaCTBOP, MAcCcOBas J10Js BEIIECTBA (MPOLIEHTHAs] KOHLIEHTpALMsl)
B PacTBOPE;

2) wLIrOCmMpupoB8ams B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHATHH (cM. m. 1) u
MPUMEHSTH 3TU TIOHATHUS MIPH ONMMCAHUH BEIIECTB U UX MPEBPALLICHUM;

3) ucnonvzosams XUMUYECKYI0 CHMBOJMKY JUIS COCTAaBICHUS (OPMYJT BEUIECTB H
YPaBHEHUN XMMHYECKUX PEAKLNN;

4) onpedensimp BAICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHHUSAX, CTEICHb
OKHCJICHHSI JJIEMEHTOB B OWHApHBIX COCAMHEHMSX; MPUHAUIEKHOCTh BEHIECTB K
onpeesIEHHOMY KJIacCy COeAMHEHUN 10 popMyJiaM; BUJ XUMHUYECKOH CBSI3U (KOBaJEHTHAs U
MOHHAsI) B HEOPIraHUYECKUX COCTMHEHUSX;

5) packpwieamv cmoicn epuonndeckoro 3akoHa [I. Y. MenneneeBa: 1eMOHCTPHPOBATH
NOHMMAaHHME MEPUOJUYECKOW 3aBHCHUMOCTHM CBOWCTB XMMHYECKHX JJIEMEHTOB OT UX
nosiockeHus B [lepuoanueckoil cucreme; 3aKOHOB COXPAaHEHHUSI MAaCcChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, AaTOMHO-MOJICKYJSIDHOTO  y4Y€HHUS, 3aKkoHa  ABOrajpo; ONHUCHIBATb W
XapaKkTepu3oBaTh Ta0nuuHyio (popmy lleproamueckoit cuCTEMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuyuaTh TOHSTHS «riaBHas mnoarpymnmna (A-rpymma)» u «mnobounas mnoxarpynmna (b-
rpymnmna)», Majble M OOJNbIINE MEPHOABl; COOTHOCUTH O0O3HAYCHHUS, KOTOPHIE MMEIOTCS B
tabiuue «llepuoguueckas cucrema xumuueckux osnemeHtoB JI. MI. MenneneeBa» c
YHUCJIOBBIMU XapAKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsil
a1pa, 001Iee YUCIIO0 ANEKTPOHOB U PACHPEEICHHUE UX 110 AIEKTPOHHBIM CIIOSIM);

6) rraccughuyuposamv XUMUYECKUE JIEMEHThI;, HEOPraHMYECKHUE BEIECTBA; XUMHUYCCKUE
peaxiuu (10 YMCITy U COCTaBY YUACTBYIOMIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3P QeKTy);

7) xapaxmepuzoeams (onucviéams) oOIE XUMHUYECKUE CBOWCTBA BEINECTB PA3IMYHBIX
KJIACCOB, NOATBEP)KIass  ONMHCAaHWE  MPUMEPAMH  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOMINX XUMHUYECKUX PEAKIUH;

8) mpoecHozuposamv CBOWCTBA BEUIECTB B 3aBHCHMOCTH OT MX KayeCTBEHHOTO COCTaBa;
BO3MO>XHOCTH MPOTEKAaHUSI XMMHUYECKUX MPEBPAIICHUI B Pa3JIMUHbIX YCIOBUSX;

9) ebiuUCIMG OTHOCUTEIILHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (OpMyJie COECIUHEHHS; MAacCOBYIO JOJIIO BEIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKOUN peaklnu;

10) npumensims OCHOBHBIC OTIEPAIIUH MBICIUTEIILHON JEATCIBHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHHE, 0000IIEHWEe, CHCTEeMaTH3alMi0, KIACCH(PUKAIMIO, BBISIBICHHEC TMPUYNHHO-
CIIEICTBEHHBIX CBS3€M — I W3YYCHHS] CBOWCTB BEIIECTB W XHMHUYECKHX PEaKIIHiA;
€CTECTBCHHO-HAYyYHBIE METOJBl IMO3HAHUS — HAOIIOACHHUE, W3MEPEHHE, MOJEIHPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );

11) credoéamsb npaBUIIaM  TIOJIB30BaHHUS ~XMMHUYECKOW TOCYJIOH ¥ J1ab0opaTopHbIM
o00OpyZIOBaHMEM, a TakKKe IpaBuWiIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKUHUSMU IO BBIIIOJHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHUIO U
coOMpaHHIo ra3000pa3HbIX BEHIECTB (BOJOPOA U KUCIOPO/A), IPUTOTOBIEHUIO PACTBOPOB C
ONpEIEIEHHON MacCOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IMPOBOIAUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C MTOMOIILIO
WHINKATOPOB (JTakMyc, PeHOoI(TaIenH, METHIIOPAHXK H JIp.).



XUMHUA 8 KIIACC TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHuUe KoaudecTBO 9acoB Jara Buabl aesiTeIbHOCTH Buapbl, J1eKTPOHHBI
n/m | pa3iejioB M TeM U3yUYeHHUs dopmbi e (mudposbie)
NPOrpamMMbl BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTpOJI1 | oOpa3oBarteib
padoThbI padoThbI HbIE pecypchbl
Paznen 1. IleppoHavasibHble XUMHYECKHE MOHSTHS
1.1. | Xumuss — BakHas 5 0 1 01.09.2022 | PackpbiBaTh  poOJIb ~ XMMHU B | YCTHBIH https://resh.edu
odsacTh 18.09.2022 | mpupome ¥ JKM3HU dYelOBeKa, e€ | ompoc; .ru/subject/29/
€CTeCTBO3HAHUA M CBI3pb ¢ Jgpyrumu  Haykamw, | [Ipaktuyec | 8/
NPaKTHYEeCKOMI PackpslBaTh CMBICT H3y4aeMbIX | Kas
JesATeJbHOCTH MOHATUH. PackpbIBaTh pob XuMuH | padora.;
yeJioBeKa B TIPUPOJE M IKU3HU YEJIOBEKA;

e€ CBSI3b C JPYrMMHM HayKaMH.
PaznuuaTh 4YmCTBIE BemecTBa W
cMecH; OJTHOPOJTHBIE U
HEOJHOPOJHbIE cMecHu. Paznmuuath
busnueckue U XUMHYECKHE
sprneHns. Ornpenenars NpPU3HAKH
XMMHUYECKUX peaKkIUil U YCIOBHS
ux IIPOTEKAHUSI. CnenoBatb
paBUIaM MOJIb30BAHMS
XUMHYECKON OCYJ10M u
71a00paTOpHBIM  00OPYJOBAHUEM;
a TaKXke MpaBuiaM oOpalleHus c
XMMUYECKMMHU Bellle- CTBaMH B
COOTBETCTBUH C WHCTPYKIHS- MH
M0 BBHIMOJIHEHUIO TPAKTHYECKUX
pabor.;

HJ'IaHI/IpOBaTB n IMPOBOAUTH




XUMHUYECKHH  DKCIIEPUMEHT IO
U3Y4YEHUIO u;
ONUCAaHUIO (PU3MYECKUX CBOMCTB
BELIECTB;

croco0OB  pasfeneHus  cMecel
Bemects.  HMcnonp3oBare  mpu
BBINOJIHEHUH Y4e0 HbIX 3a/JaHuil U
B IIPOLECCE HCCIEN0BATEIBCKOU

JEATEIbHOCTH Hay4HO-
MONYJISIPHYIO IuTepaTypy
XUMHUYECKOIO COZICpKaHUS;
CIIpaBOYHbIE MaTepuasbl;

pecypcel MHTepHeTa. BoicTpauBarh
pa3BEpHYThIE  NHUCBMEHHBIE U
YCTHBIE OTBETHl C OINOpPOHl Ha
uHpopMaLM0 U3 yuyeOHUKAa U

CIPaBOYHBIX MaTepHasoB;
IpaMOTHO WCTIOJTB30BATh
U3YYEHHBIM TOHATUIHBIA ammapar
Kypca XUMHH;

1.2. | BemecrBa 17 19.09.2022 |; VCeTHBIN https://resh.edu
n XHMHUYeCKue 16.11.2022 | [IpumeHsTH €CTECTBEHHO- | OIpOC; .ru/subject/29/
peakuuu HayYHEIC, Kontposen | 8/

METOABI TMO3HaHUS (B TOM ducie; | as pabora;
HaOII0ICHUE; [TpakTruec
MO/JICJINPOBAHHUE; Kasg paboTa;
HKCIIEPUMEHT) " OCHOBHBIE

orepaluy;

MBICITUTETBHOM JeSTEeTbHOCTH

(cpaBHEHUE;




Kkinaccupukanus) I M3ydEHUs
BEIIECTB U XUMHYECKUX pPEaKLuil.
PackpeiBaThb CMBICIT  H3Yy4aeMbIX
MOHITHA W 3aKOHOB M TPHUMEHSATH
3TH;

MOHSTHSI TIPU ONHCAHWH CBOWCTB
BEUIECTB U UX [PEBpaLICHHUIL.;
Pasnuuars ¢duznueckue u
XUMHUYECKHE SIBIICHUS;
OOBSICHATh MX CYIIHOCTh C TOYKH
3peHusi  aTOMHO-MOJEKYJISPHOTrO
yaenus. Onpenensartb NpU3HAKH

XUMHUYECKUX peakuuii;
yCIIOBUS 170'¢
npoTekanusa.O0bSICHATh CYIIHOCTh
(bU3IIECKUX u XUMHUYECKUX
SBJICHUN C TOYKU 3pEHHUS aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS.

KnaccupunupoBatb  XUMHUYECKHE
peakuuu (MO 4YHCIy M COCTaBy
pearupyomux M o0pa3yroIIuXcs
BenlectB). CocTaBisaTh (POpMyIIbl

OMHAPHBIX BEIIECTB o
BAJICHTHOCTHU nu OHpGI[GJIfITB;
BaJICHTHOCTh o dbopmynam
BEIIECTB. PaccraBisars

KO3(p(UIIMEHTHI B  YpaBHEHHSX
XUMHUYECKUX peakiuil. Crenosarthb

ImpaBujiaM I1I0JIB30BaHUA
XUMHUYECKOH nocy1ou u
71a00paTOPHBIM;

obopynoBaHueM;




a TaKXKC IIpaBUJIaM O6paH_IeHI/IH C
BC€IICCTBaAMU B COOTBETCTBHUU C
HHCTPYKIUAMH II0 BBIIIOJIHCHUIO

n1abopaTOpHBIX XUMHYECKHX
OIIBITOB. Hcnonb3oBath npu
BBITIOJIHCHUH;

yueOHBIX 3aJaHWii W B TpoIEecce
HCCIIEIOBATEIIbCKOM
JIeATEIbHOCTH. ;
HAy4YHO-TIOMYJISIPHYIO  JTUTEPATYPY
XUMHUYECKOTO COJIepXKaHUs;
crpa BOYHBIC MaTepHuabl;
pecypcbl Wurep HeTa.
BricTpanBath pa3BEpHYyTHIE

MUCHMEH- HbIE€ M YCTHBIC OTBETHI C
omopold Ha HWHPOpPMAIUIO U3

yueOHHKa u CIIPaBOYHBIX
MaTEpPUAIOB;

IPaMOTHO HCIIOJIb30BaTh
W3Y4YEHHBI TOHATUMHBIA anmapar

Kypca XMMUH;

Hroro no pazneny

22

Paznen 2. Baxueiiime npej

CTABUTC/IN HEOPraHU4Y€CKHUX BEIICCTB

2.1.

Bo3nyx. Kwucaopon.

IlonsTHe
OKCHIAX

00

5

0

1

17.11.2022
04.12.2022

PackppiBaThb CMBICI  M3Yy4aeMBbIX
NOHATMM WU TNPUMEHATH  3THU
MOHATHUSI TPU ONHCAHUM CBOWCTB
BEUIECTB M HX IpEeBpalleHui. 6
XapakTepru3oBaTh (omuckIBaTh)

YcrHbII
OIIpoC;
[IpakTruec
Kasg paboTa;

https://resh.edu
.ru/subject/29/
8/




COCTaB BO3/1yXa;
¢usnueckue € XHU- MHYECKHE
CBOICTBa KHCIIOPOA;
CHOCOOBI ero MOJTyYCHHUS,
OpUMEHEHHEe ©  3HAuYCHHE B
IPUPOJE M HKU3HU ueloBeKa. 6
CpaBHUBaTh pEaKUUH TOPEHUS U

MEJJICHHOTO OKHUCIICHUS. 6
Cobupath puoOOPHI TUTSI
MOJTyYCHUS KHCIIOpO/Ia

(BBITECHEHHEM BOJbI U BO3YyXa).
Pacrio3HaBaTh ONBITHBIM  IYTEM
kucinopoa.Mcnomnb3oBars
XAMHAYECKYI0  CHUMBOJHKY  JUIS
cocTaBiieHUsI (OpPMyJ  BELIECTB;
;

MOJIEKYIISIPHBIX ypaBHEHUH
XUMHYECKUX PEaKIMil C ydacTHEM
KUCI0poAa.O0BACHATh  CYIIHOCTD
AKOJIOTMUECKUX npobiem;
CBSI3aHHBIX c 3arps3HEHUEM
Bo3ayxa. CrefoBarh —IpaBHIIaM

Oe3omacHoi paloTHI B
nabopaToOpUM MPHU KCTIOIH30BAHNH,
XHUMHAYECKOUN MOCY/IBI u
00opyIoBaHus;

a TaKXke MpaBuiaM oOpalleHus c
TOPIOYMMH BEIIECTBAaMH B OBITY.
HJ'IaHI/IpOBaTB H OCYHICCTBJIATH Ha
NPaKTUKE XUMHYECKHE
IKCIIEPUMEHTHI,




POBOIUTh HaOJTI0ICHNS;
ACJIaTb BBIBOAbLI IO PC3yJibTaTaM
IKCIIEPUMEHTa.  YYacTBOBaThb B
COBMECTHOM pabore;
B rpymnme. Mcrmonb3oBate mpH
BBITIOJIHCHUHN y‘-IeGHBIX 3aI[aHI/II71 U B

rpoiiecce HCCIIE0BATENbCKOM
JACATCIIPHOCTHU HAay4YHO-
MONYJISIPHYIO auTEpaTypy
XUMHYECKOTO colep>KaHu4;
CIIpaBOYHbIE MaTepuabl;
pecypcel UaTepHeTa. BeicTpauBarh
pa3BEPHYTHIE MMCbMEHHBIE;

U YCTHBIE OTBETHl C OIIOPOM Ha
uHpopmManMio U3 yueOHUKAa U

CIIPaBOYHBIX MaTepHUaJoB;
IPaMOTHO HCIIOJIb30BaTh
W3Y4YEHHBI TOHATUHHBIA anmapar

Kypca XMMUH;

2.2.

Boaopoa.
TlonsaTHne
KHCJIOTaX U COJIAX

05.12.2022
21.12.2022

PackpeiBaTh CMBICT H3ydaeMBbIX
MOHATUM W NPUMEHATH  OTH
MOHATUS TPU ONUCAHUU CBOMCTB
BEIIECTB W WX MPEBpaAlICHUM.

XapakTepHu3oBaTh (onHchIBaTh)
buznveckne " XUMHYECKHE
CBOMCTBA;
BOJIOPOA;
CHOCOOBI ero MOJTyYESHHUS;

npumenenue. CoOupath mnpuOOp
TUTST MOJTy4eHUs BOJIOpPOJIA.

YcTHBII
OIIpOC;
IIpaxTuuec
Kasi paborTa;

https://resh.edu
.ru/subject/29/
8/




Hcnons3oBath XHMHUYECKYIO
CUMBOJIMKY  JJSI  COCTaBIICHHS
dbopmy. BEIIIECTB;
MOJICKYJISIPHBIX ypaBHEHHI
XMMHYECKHX PEaKIHi C ydacTHEeM
Bojopona. CrenoBaTh IpaBUJIaM

0e3omacHoi paboThI B
nabopaTopuu TIPU UCTIOIH30BAHUH
XHUMHAYECKON MOCY/IBI u
000opyI0BaHus;

a TaKXKC IIpaBUJIaM O6paH_IeHI/IH C
roproyMMu BCUICCTBAMH B 6BITy.
HJ'IaHI/IPOBaTL H OCYHICCTBJISITH Ha

IMPAKTUKE XUMHUYCCKUC
OKCIICPUMCHTBI;

;

MMPpOBOAUTH Ha6J'IIOI[eHI/I$[;

ACJIaTb BBIBOABLI II0 PE3yJIbTaTaM
DKCIIEPUMEHTA. Y4acTBOBaTb B
COBMECTHOM paboTe B TpYIIIIE;

2.3.

KoauuyecTBeHHBIE
OTHOIIICHUA
XUMHUH

22.12.2022
18.01.2023

PackppiBaThb CMBICT  M3Yy4aeMbIX
NOHATMM WM TNPUMEHATh  3THU
MOHSTHS,

a TaKKe H3Y4YCHHbIC 3aKOHBl U
TEOpUU JJIsl PELIEHHs PacdETHBIX
3amad.  Beumcnate  MOJSIpHYRO
Maccy  BEIIECTB;,  KOJIMYECTBO
BEILIECTBA;

00BEM rasa;

KonTposnben
as pabora;
[TpaxTnuec
Kasg paboTa;
YCTHBIN
OIIpoC;

https://resh.edu
.ru/subject/29/
8/




Maccy BCIIECTBA, HpOBO,I[I/ITb

pacyeTsl o YPaBHEHUAM
XUMHYECKHUX peakuui:
KOJINYECTBA,;

00BéMa;

MacChl BELIECTBA II0 H3BECTHOMY
KOJIMYECTBY;

00BEMY;

Macce peareHTOB WM IPOJLYKTOB
peaKuuu. BeicTpauBats

pa3BEPHYThIE  NUCBMEHHBIC |
YCTHBIE OTBETBI C OIIOpOM Ha
uHpopmanMio U3 yuyeOHUKAa U

CIIPaBOYHBIX MaTepHaos;
I'pPaMOTHO HCII0JIb30BATh
W3YYEHHBIM TOHATUMHBIA ammapar

Kypca XMMUH;

2.4.

Boaa. PacrBopsbI.
IlonsiTue 00
OCHOBAaHHUAX

19.01.2023
05.02.2023

PackpeiBaTh CMBICII  M3Yy4aeMBbIX
NOHATMM U TNPUMEHSTh  3THU
MIOHSITHS,

IIPU ONMCAHUM CBOMCTB BELIECTB U
150, MIPEBPAILCHU.
Xapaktepu3oBaTh (DHU3NYECKUE W
XUMHUYECKHE  CBOHCTBA  BOJBI;
e€é posb Kak pacTBOpUTENsd B

MPUPOIHBIX IPOLIECCaX.
CocTtaBnsTth ypaBHEHUS
XMMHUYECKUX DPEaKLUUH C ydacTHeM
Bombl.  OOBSCHATH  CYIIHOCTH

9KOJOTHYCCKHUX HpO6HCM;

YcTHBII
OIIpOC;
IIpaxTuuec
Kasi paborTa;

https://resh.edu
.ru/subject/29/
8/




CBA3aHHBIX C 3arpsa3HECHUEM

[IPUPOIHBIX BOJI;
Croco0bl  OYMCTKH  BOABI  OT
IIpuMecen;

Meppl 110  OXpaHe BOX  OT
3arpsi3HeHus.  I[lmanupoBare u
OCYILIECTBIIATh Ha IIPAKTHKE

XHUMHWYCCKUC OKCIICPUMCHTBI;
IMpOBOAUTH Ha6J'IIOI[eHI/I$I;
ACJIaTb BBIBOABLI IO PE3yJibTaTaM
OKCIICpUMCHTA. CHGI[OB&TB

npaBuigaM Oe30macHO paboTHl B
na0opaTopuy NpHU HUCHOJIb30BAHUU
XUMHUYECKOU MOCY/IbI "
000py10BaHUS. IIpoBoaguTs
BBIUMCIEHUSI C  IPUMEHEHHUEM
TIOHSITHS «MaccoBas J0JIst
BEILECTBA B pacTBope».
Hcnonp30BaTe INpU  BBINOJIHEHUU
yueOHBIX 3aJaHMil U B Tpolecce
UCCJIE0OBATEIbCKON AESITEIbHOCTH
Hay4YHO-TIONYJISIPHYIO  JIUTEPATYPY
XUMHUYECKOTO COJZIEp)KaHNUS;
CIIpaBOYHBIE MaTepuabl;
pecypcbl MHTEpHETa. BoicTpausarth
pa3BEpHYTbIE IHCBMEH- HbIE U
YCTHBIE OTBETBI C OIOPOM Ha
uHpopMalMI0 U3 y4eOHMKA W
CIIPABOYHBIX MaTepHaJoB;
IrpaMOTHO HCII0JIb30BATh
W3Y4YEHHBI TOHATUHHBIA anmapar
Kypca XVMHH;




2.5.

OcCHOBHBIE KJACCHI
HEOPraHM4YecKuX
coeIMHEeHH

11

06.02.2023
15.03.2023

KnaccudpumupoBate  u3ydaembie

BEIIECTBA o COCTaBy u
CBOMCTBaM. 6 CocraBisaTh
hopMyIIbI OKCH/IOB;
KHCIIOT;

OCHOBAaHMI;

colei ®W  Ha3pBaTh WX IIO
MEXIYHApOAHOU HOMEHKJaType. 6
IIporao3zupoBars CBOMCTBA
BEIIECTB Ha OCHOBE  OOIIMX
XUMUYECKUX CBOWMCTB H3YYEHHBIX

KJIaCCOB/TPYIIIT BEILIECTB;
K KOTOPBIM OHM OTHOCATCA. 6
CocraBiiTh MOJIEKYJISIPHbIE
YpaBHEHUSA peaKuuii;

WUTIOCTPUPYIOIIMX ~ XMUMHUYECKHE
CBOICTBAa M CHOCOOBI MOJIy4YEHUs

BEIIIECTB M3YYEHHBIX
KJIaCCOB/TPYIIIL;

a TaKKe MOJITBEP K IAFOIITUX
FCHCTUYCCKYIO B3aNMOCBA3b
Mexnay — HuMu.  [IpowsBoauth
BBIYUCIICHUS 110 YpPaBHCHUAM
XUMHYECKHUX peaxIuii.
HJ'IaHI/IpOBaTB H OCYHICCTBJIATH Ha
MIPAKTUKE XUMHUYECKHE
9KCIIEPUMECHTHI;

MIPOBOJNTH HaOIIOICHUS;

ACJIaTb BBIBOABLI IO PE3yJIbTaTaM
9KCIICPUMCHTA. CHCI{OB&TB

KoHnTtposbH
as  pabora;
IIpaxTruec
Kas pabora;
YCTHBIN
OTIpoC;

https://resh.edu
.ru/subject/29/
8/




nmpaBujaM 0Oe3ornacHoi paboThl B
naboparopuu TpU HCIOIH30BAHUH
XHUMHAYECKOH MOCY/IBI u
obopynoBanus. Mcnons3oBaTh npu
BBITTOJIHEHUH YYEOHBIX 3aJ]aHU U B

IIPOLIECCE HCCIIEI0BATEILCKON
JEATEIbHOCTH Hay4HO-
MONYJIIPHYIO JIUTEpaTypy;
XUMHUYECKOIO COZICpKaHUS;
CIIpaBOYHbIE MaTepuasbl;

pecypcel HTepHeTa. BoicTpauBarh
pa3BEpHYTbIE  NHCBMEHHBIE U
YCTHBIE OTBETHl C OINOpPOHl Ha
uHpopMaLM0 U3 yuyeOHUKAa U

CIIPaBOYHBIX MaTepHuaos;
IrpaMOTHO HCII0JIb30BATh
U3YYECHHBIM TOHATUIHBIA ammapar
Kypca XUMUU;
Hroro no paznery 30
Paznen 3. llepnoanveckmii 3aK0H " IMepuoauveckas cucTreMa XHMHYECKHX 3JIEMEHTOB JA. . Mengeieena.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIMHU
3.1. | lepuoauueckuii 7 1 0 16.03.2023 | PackpsbiBath cMbICIT | YCTHBIN https://resh.edu
3aK0H 16.04.2023 | mepHOIHYECKOTO OIpoc; .ru/subject/29/
Ilepunonnueckas 3akoHa.llonnmath cymectBoBanue | Kontponsa | 8/
cucremMa NEPUOANYECKON 3aBUCUMOCTH | asi  pabota;
XMMHYECKHX CBOMCTB XMMHYECKHX 3JEMEHTOB
3JIEMEHTOB (U3MEHEeHHe pajnycoB aTOMOB U

. . MennaeneeBa.

ANEKTPOOTPHUIIATEIIBHOCTA) W HX




Crtpoenue atoma

CO@I[I/IHCHPII’I OT [IIOJIOXKCHHUA B,

MEPUOINYECKOMN CHCTEME 51
CTPOEHMsI aToma. Y CTaHaBJIMBAaTh
CBSI3b MEXKY MOJI0KEHUEM

DJICMCHTAa B HepHOHHQCCKOﬁ
CUCTCMC M CTPOCHHEM €TI0 aToOMa

(cocras u 3apsn Aqpa;
olliee 4MCIO  DJIEKTPOHOB U
pacnpezeneHue ux o
AJIEKTPOHHBIM CIIOSIM).;
[Tporno3upoBatb XapakrTep

W3MCHCHHS CBOMCTB JJIEMCHTOB H
Hux COC,I[I/IHCHI/Iﬁ o rpyimnamMm #u

rnepuoaam [Tepuonnueckoii;
CHUCTEMBI. XapakTepus3oBaTh
XUMUYECKHAE DIIEMEHTBI IEPBBIX
TpEX [IEPUOLOB;
KaJIns;

KaIplUs 10 HX IMOJIOKEHHUIO B
Ilepnonnueckonn cucreme JI. W.
Meneneesa. CnenoBatb
npaBwiaM 0Oe3omacHOM paboThl B
na0opaTopuy MPHU HUCHOJIb30BAHUU
XUMHYECKON MOCYABI u
000py10BaHUSI. BeicTpanBare
pa3BEpHYTbIE  NHCBMEHHBIE WU
YCTHBIE OTBETBI C OIOPOM Ha
uHpopManuio u3 yuyeOHUKAa U
CIIPABOYHBIX MaTepuasos;
IrpaMOTHO HCII0JIb30BATh
W3Y4YEHHBI TOHATUHHBIM anmapar
Kypca xumuu. Mcnonp3oBaTe npu




BBITIOJIHCHUH

y4eOHBIX 3aaHui TEKCThI
y4eOHHKA;

CIIpaBOYHbIC MaTepuaibl
(ITepuonuyeckyro CUCTEMY
XUMHUYECKUX AJIEMEHTOB;
J1. . Menpaeneena;

TaOIUIly PAaCTBOPUMOCTH KHUCJIOT;
OCHOBaHMH H COJE€d B BOJE;
AIEKTPOXUMHUYECKUI pan
HaIpsKEHUN METAaJIJIOB).;
Ucnonb3oBath mpu  BBINOJHEHUU
yueOHBIX 3aJaHUil U B MPOIECCE;
HCCIIEIOBATEIILCKON €S TEIbHOCTH

HAYYHO-TIOMYJISIPHYIO JIUTEPATYpY;

XUMHYECKOTO coaepKaHus;
CIIPaBOYHbIE MaTepuabl;
pecypcesl HNurepnera;

3.2.

XuMnueckasi CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHBIE
peakuumn

17.04.2023
28.05.2023

PackppiBaTh CMBICT H3y4aeMbIX
MOHSATHUH. Onpenenarsb BUJ
XAMHYECKON CBSI3U B
coennHeHUU.OnpeensiTb CTENEeHb
OKHCIICHUS,

XUMHUYECKOTO 3J€MEHTA o
dbopmyme ero COCTMHEHUSI.
Omnpenenstb 3IeMEHT (BEILIECTBO)
—OKHUCITUTENb u AIEMEHT
(BermecTBo) —;
BOCCTAaHOBUTEIH.OOBICHATH
CYILIHOCTh Mpo1eccou

YcTHbI
OIIpoC;
KonTposnben
as pabora;

https://resh.edu
.ru/subject/29/
8/




BOCCTaHOBJICHUSL. CocTaBisTh
AIIEKTPOHHBIA OanaHc ¢ y4éTom
Ypclia OTAAHHBIX M IPHHATHIX

3JEKTPOHOB. CocraBnsiTh
YpaBHEHUE OKHCIIUTENBHO-
BOCCTAHOBUTEJILHOMN peaKkuuu.
Hcnonb30BaTh Mpu  BBINOJHEHUY;
y4eOHBIX 3aaHui TEKCThI
yueOHUKa;

CIIPaBOYHbIE MaTepuabl
(epuoInYecKyIo CUCTEMY
XUMHUYECKUX 3JIEMEHTOB;
J1. . Menpaeneena;

TaOIUIly PAaCTBOPUMOCTH KHUCJIOT;
OCHOBaHMH H COJE€d B BOJE;
AIEKTPOXUMHUUYECKUI pan
HaIpsKEHUN METaJIOB;

Hroro no pasneny: 15
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO | 68

YACOB 1O
ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka

KoanuyecTBo 4acoB

Hara Bunel, ¢popmsl




n/n BCEro | KOHTPOJIbHbIE | MPaKTH4YeCKHe | M3yYeHHsl | KOHTPOJIS
padoThI padoThI
1. [Ipeamet xumun. Poas XUMHUH B )KU3HU YEJIOBEKA 1 0 0 VYkaxure VYeTHbIl ompoc;
nary
2. | Xumus B cucreme HayK. MeTobl MO3HAHUS B XUMUHU 1 0 0 Vkaxute | YcTHBINA ompoc;
nary

3. | 3HakoMcTBO ¢ IpaBUIIaMU OE€30MACHOCTH U 1 0 1 Vxkaxure | [Ipaktuueckas
npuémamu paboThl B XMMUYECKOH J1JaOOpaTOPHH. nary pabora;
[Tpaktudeckas padora Ne 1. [IpaBuna paGoTsl B
nabopaTopuu U NpUEMBI 0OpalLeHHs ¢
1a00paTOPHBIM 000PYIOBAaHUEM

4, Tena u BemecTBa. PU3NYECKUE CBOKCTBA BEILIECTB. 1 0 0 Vkaxure | YCTHBIM Ompoc;
ArperaTHoe COCTOSHUE BEILIECTB nary

5. Yucteie BemecTBa u cMecH. CriocoObl pa3ieneHus 1 0 0 VYkaxute YcTHBI ompoc;
cMecen Jary

6. | I[Ipaktuueckas padora: Ne 2. Paznenenue cmeceit (Ha 1 0 1 Vkaxure | [IpakTudeckas
npHUMepe OYMCTKH MTOBAPEHHOM COJIN) nary pabora;

7. | Atompl u wmonekynbl. IlpocTbie U CIOXKHBIE 1 0 0 Vkaxute | YcTHBIN onpoc;
BEIIIECTBA nary

8. | Xumuyeckne  dnmeMEHTHL.  3HaKM  (CHMBOJIBI) 1 0 0 VYkaxute | YcTHBINH onpoc;
XUMHYECKHX 3JIEMEHTOB nary

9. | AtoMHO-MONEKYISIpHOE ydeHHEe. 3aKOH TOCTOSHCTBA 1 0 0 Vkaxute | YcTHBINH ompoc;

cocCTaBa BEUICCTB

naTy




10. | Xumuueckas popmyna. BaeHTHOCTh aTOMOB Vkaxure | YCTHBIA ompoc;
XUMUYECKHUX HJIEMEHTOB naTy
11. | CocraBnenue XUMUYECKUX bopmyn o VYkaxure | YCTHBIA OIpOC;
BAJICHTHOCTH. Haxoxnenue BAJICHTHOCTH naTy
XUMHYECKHX 3JIEMEHTOB 110 (popmyiie
12. | OtHocutrenbHast aromHas Macca. OTHOCHTENbHas Vkaxure | YCTHBIA OmpoOC;
MOJIEKYJIIpHas Macca naTy
13. | Pemennie 3amau Ha BBIYKCICHHE OTHOCHTEIHHOU Vkaxure | YCTHBIM Ompoc;
MOJIEKYJIIPHOM MacChl BEIIECTB naTy
14. | MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B Vkaxure | YCTHBIA Ompoc;
COEIMHEHUU naTy
15. | Pemienne 3agad Ha BBIYKMCIEHHE MAacCOBOM O Vkaxure YcTHBIN 0ompoc;
XMMHUYECKOT'0 3JIEMEHTA 110 (OpMyIie COeAMHEHUS Jary
16. | ®usnyeckue M XUMUYCCKUE SBICHHS. XHUMHUYCCKas Vkaxure | YCTHBIM ompoc;
peakuus naTy
17. | [Ipu3Haku W yCIOBUS TPOTEKAHUS XUMHYECKHX Ykaxure | YCTHBIA OIPOC;
peaKkuuit ary
18. | Bakon coxpaHeHuss Macchl  BemecTB. M.B. Ykaxure | YCTHBIA OIPOC;
JIoMOHOCOB — y4EHBIN-PHIUKIIONEIUCT naTy
19. | Xumunueckue ypaBHEHUs Ykaxure | YCTHBIA OIpOC;
naTy
20. | Tumel  XWUMHYECKHX  peaknuil  (CoeaMHEeHWUs, Vkaxure | YCTHBIA OmpOC;
pasioKeHus, 3aMeIIeHus, 0OMeHa) naTy




21. | Ypok 06001ieHns ¥ cucTeMaTH3aIui 3HaHUH Vkaxutre | YCTHBIA OMpOC;
naTy
22. | YpOK KOHTpOJIS 3HAHUH Vkaxure | KoHTponbHas
naTy pabora;
23. | Bo3nyx — cmech razos. CocTaB Bo3ayxa Ykaxure YCTHBINA Ompoc;
naTy
24. | TennoBoii a3 deKT XMMUUECKON peaKIiu, MOHATUE O Vkaxure | YCTHBIM Ompoc;
TEPMOXHUMHUYECKOM YpaBHEHUHU, 3K30- 51 naTy
SHIOTEPMHUUYECKUX PEAKLMIX
25. | CocoObl mody4deHHs] KUCIOpoAa B JaOOpaToOpuu U Vkaxure | YCTHBIA OmpoOC;
IIPOMBINUIEHHOCTH. [IpuMeHeHne kucnopoaa naTy
26. | Ilpaktuueckass pabora Ne 3. IlomyueHue VYkaxure | [Ipaktuyeckas
coOupaHue KUCIOPO/ia, U3YUCHHE €T0 CBOMCTB naTy pabora;
27. | KpyroBoport kucinoposa B mpupoje. Tormmmso (yroib Vkaxure | YCTHBIA OmpOC;
W MeTaH). 3arps3HEHHe BO3/yXa, CIOCOOBI €ro Jary
IIPEeIOTBPALICHUS. VYcunenne ITApHUKOBOT'O
s dexTa, pa3pylIeHHe 030HOBOTO CIIOS
28. | Bomopon — XWMHUYECKHW DOJIEMEHT M MPOCTOe VYkaxure YceTHBINM 0Ompoc;
BeniecTBo. Haxoxxnenue B mpupone, puandeckue u Jaty KonTponbnas
XUMUYECKHE CBOICTBA (Ha IpuUMepe pabora;
B3aUMOJICUCTBUSL C HEMETAUIaMU U OKCHJIAMH
METAJIJIOB), IPUMEHEHHUE, CTIOCOOBI MOTYYCHHUS
29. | Ilpaktuueckass pabora Ne 4. [Ilomyuenwe u VYxkaxute | [Ipaktuueckas




cobupaHue BOAOPOa, U3yUEHUE ero CBOMCTB JaTy pabora;
30. | [ToHsATHE O KUCIOTAX U COJSAX Vkaxure | YCTHBIA Ompoc;
JaTy
31. | KonuuecTBo BemecTBa. Monbs. MonsipHast Mmacca VYkaxure | YCTHBIA OIpOC;
naTy
32. | 3akon ABoraapo. MossipHbIid 00BEM Ta30B Vkaxute | YcTHBIN onpoc;
naTy
33. | Pemenne 3amau  Ha B3aUMOCBA3b  KOJMYECTBA VYkaxure | YcTHBIA ompoc;
BelIeCcTBa, 00béMa M Macchl Ta3oB. Pacuérer mo naTy
XUMHYECKUM YPaBHEHUSAM
34. | Pacuérh o XUMHYECKUM YPaBHEHUSM. Vkaxure | YCTHBIA OmpOC;
ITpumeHnenne 3akoHa ABOragpo naTy
35. | ®usnueckue CBOWCTBA BOJBI. AHAJIIM3 M CUHTE3 — Vkaxure | YCTHBIM ompoc;
METOJbl HU3YYEHHs COCTaBa BOJbl. XHMHUYECKHE naTy
CBOICTBa BOJbI (peakUuu C MeTaljlaMU, OKCHJIaMHU
METAaJUIOB U HEMETAIJIOB)
36. | IlonsiTHe 00 OCHOBaHMAX U MHIUKATOpaX Ykaxure | YCTHBIA OIPOC;
naTy
37. | Bona kak pactBoputens. PactBopsl. PacTBOpUMOCTB Ykaxure | YCTHBIA OIpOC;
BEIIECTB B BOJE. HachlllleHHbIE M HEHACHIIICHHBIE naTy
pacTBOpPLI
38. | KonmenTpamust ~ pactBopoB.  MaccoBass  J0JIs VYxaxure | YCTHBII ompoc;
BEIlECTBA B pacTtBope. Beruncnenus C naTy




HCIIOJIB30BaHHUEM ITOHATHA «MaccoBasia J0JIA
BCIICCTBA B paCTBOPEC»

39.

[Ipaktuyeckas pabora Ne 5. [IIpuroroBnenue
PacTBOPOB € OIPeIeNEHHON KOHIIEHTpaluen

Ykaxure
naTy

IIpakTrueckas
pabora;

40.

Ponp pacTBOpoB B mpupojie M B KH3HHM UEIOBEKA.
Kpyrosopor Boael B mpupojae. 3arpsi3HEHUE
OpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJL

Ykaxure
Jary

YcTHBINM 0Ipoc;

41.

HepBLIC IIOIIBITKHU KHaCCI/Iq)HKaHHH XUMHUYCCKUX
95ieMeHTOB.  [loHATHE O  Tpymmax  CXOIHBIX
JJIEMEHTOB  (IEJIOYHBIE U MICIOYHO3EMENIbHBIC
METaJUIbl, TaJOI'CHbI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOphIE  00pa3yoT amM(pOTepHbIE OKCHIBI U
THJIPOKCHUIBI

Ykaxure
naTy

YceTHBIN o1poc;

42.

HonHas xuMuyeckas CBI3b

Ykaxunure
Jary

YCTHBIN ompoc;

43.

Knaccudukanus HeopraHmuecKux COeAMHEHUN

Ykaxunure
Jary

YCTHBIN ompoc;

44,

Oxcunsl:  coctaB, kinaccudukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHBIE, HECOJIEOOPaA3yIOIINE),
HOMEHKJIaTypa (MEXIyHapoJHAas | TpPUBUAIbHAS).
[Tonydyenne M XMMHYECKHE CBOMCTBA KHCIOTHBIX U
OCHOBHEBIX OKCHJIOB

Ykaxunure
Jaty

YCTHBIN Ompoc;

45.

OcHoBaHUS: COCTaB, KIaccupuKaIus,
HOMEHKJIaTypa (MEeXIyHapoAHas M TpUBHAJIbHA),
duznyeckne M XUMHUYECKHE CBOWCTBA, CIOCOOBI

Ykaxure
Jary

YCTHBIN O1poc;




MMOJIYy4YCHU S

46. | AMdoTrepHbIe OKCHUIIBI U THAPOKCHUIIBI, UX CBOMCTBA Vkaxure | YCTHBIM ompoc;
U IIOJIy4CHHUE Aary
47. | Kucnotsl: coctaB, Kiaccuukaiusi, HOMEHKIATYpa, Vkaxure | YCTHBIA OmpocC;
¢du3nveckne CBONCTBA naTy
48. | Kucimotel:  XMMHYECKHE  CBOMCTBA,  CIIOCOOBI Ykaxure YCTHBINA Ompoc;
MoJTy4eHus1. P51 akTHBHOCTH METAJIOB naTy
49. [ Comm  (cpemnHue):  HOMEHKJIATypa,  CIIOCOOBI Vkaxute | YcTHBIN onpoc;
MOJIyYeHHs, B3aUMOJIEUCTBUE COJIEH C MeETauIaMH, naTy
KHUCJIOTaMU, IIEJIOYaMH U COJISIMU
50. | Boruncnenus mo ypaBHEHUSIM XUMHUYECKOM peakiuu VYkaxure | YCTHBIM Ompoc;
naTy
51. | I'enernueckas CBA3b MEXIY KJ1accaMu VYkaxure YceTHBINM 0Ompoc;
HEOPTraHUYECKUX COCTUHEHUI naTy
52. | IlpakTudeckas pabora  Ne 6. Pemenne Vkaxure | [Ipaktudeckas
HKCIIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE naTy pabora;
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
53. | Ypok 06001eHus u cucteMaTu3aluy 3HaHu | Vkaxure VYceTHbI ompoc;
naTy
54. | Ypok KOHTpOJIs 3HAaHUH VYkaxure | KoHTponbHas
naTy pabora;
55. | Ypok 06001meHus u cucteMaTu3aluy 3HaHu i Vkaxure VYceTHbI ompoc;

Jary




56.

Crpoenne aromoB. CocTaB aTOMHBIX  SIEp.
W3otonbl.  DOnekTpoHbl.  DPU3NYECKUH  CMBICI
MOPSIKOBOTO HOMEPA JIEMEHTa

Vkaxure
naTy

YcerHbIi onpoc;

57,

[lepuonuueckuii 3akoH u llepuoamdeckas cucrema
xuMudeckux  anaemeHToB  JI.M.  Mennencena.
[lepuonpl, rpynmbl, nOArpymnbl. DOU3NYECKUN
CMBICJI HOMEPOB MEPUOJIA U TPYIIIIHI

Vkaxure
naTy

YcerHbIi onpoc;

58.

CtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBBIX
20 XMMHYECKHUX  DBJEMEHTOB  MEPUOIUUYECKOM
cucremsl J. 1. MeHnaeneeBa

Ykaxure
Jary

YcTHBINM 0Ipoc;

59.

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa IO €ro
MOJIOKEHUIO B MEPUOANYECKOI CUCTEME
. . MenneneeBa

Ykaxure
naTy

YceTHBIN o1poc;

60.

3HaueHue MEPUOUYECKOTO 3aKOHa u
MEPUOANYECKON CUCTEMBl XUMHUUYECKUX JIIEMEHTOB
JUIs pa3BUTHs Hayku W npaktuku. J[. . Mennenees
— Y4€HBII, NEAAror U IPaKIaHUuH

VYkaxure
naty

YceTHBIN ompoc;

61.

YPOK KOHTPOJIS 3HAHUI

VYkaxure
naty

KoHntponbHas
pabora;

62.

3JICKTpOOTpI/II_IaTCJ'IBHOCTL aTOMOB XHUMHUYCCKUX
DJICMCHTOB. Xumudaeckast CBA3b. KOBaJICHTHAaA
noJrsipHad U KOBAJICHTHAs HCTIOJIIpHAA

Ykaxure
Jaty

YCTHBIN Ompoc;

63.

CreneHp OKHUCIECHUSI

Ykaxure
Jary

YCTHBIN O1poc;




64. | OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC peakuuu 1 Vkaxure | YCTHBIA ompoc;
(OBP). Ilpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS. Jary
OKuCnIHUTENN U BOCCTAHOBUTEIN

65. | CocraBnenue ypaBHEHUH OKHCJIMTEIBHO- 1 Vkaxure | YCTHBIM ompoc;
BOCCTAHOBUTENIBHBIX PEAKIUI U CXEM AIEKTPOHHOIO naTy
Oananca

66. | Ypok 0600meHus 1 cHCTeMaTH3aluy 3HAaHU] 1 VYxaxure | YCTHBIH ompoc;

naTy

67. | Ypok pa3BHBarOIIEro KOHTPOJIS 3HAHWUW. XHWMHS B 1 Vkaxure | KoHTponbHas
JEeHCTBUU naTy pabora;

68. | Kucimopon — XHUMHYECKHI 53JEMEHT W MPOCTOE 1 Vkaxure | YCTHBIA OmpOC;
BeniectBo. O30H. HaxoxneHue kuciopoza B naTy
npupone, (u3MUecKHe U XUMHYECKHE CBOMCTBA
(peakuu  okucneHus, ropenue). Ilonsarue 006
OKCHAAX

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




YYEBHO-METO/IUYECKOE OBECHEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o6mmecTBo «M31aTeabcTBo
«IIpocsereHuey;
Beenure cBO# BapHaHT:

METOANYECKUE MATEPHUAJIbI JUIS1 YUYUTEJISA

[Tpuka3 Munucrepcrsa oopazoBanust PO on31.05.2021r. Ne 287 "OO6 yTBep)aeHUU
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHAPTa OCHOBHOT'O O0ILIEro
obpazosanus (GI'OC O00)"

[TpumepHas ocHOBHas 0011e00pa3oBaTeIbHas MPOrpaMMa OCHOBHOT'O OOIIEro
oOpa3oBanusi(ogodpena peuienneM degepanbHOr0 yueOHO-METOIUIECKOTO 0ObEAMHEHUS
(®YMO) no obuiemy odpazoBanuto, mpotokon 1/22 ot 18.03.2022r.)

[TpumepHas pabouas mporpaMmma OCHOBHOTI'O 0011ero oopazoBanus. Xumus . 8-9 ki. (ogoOpeHa
pemenneM ®YMO 1o obmeMy ob6pazoBanuto, mpotokon 3/21 ot 27.09.2021 r.)

[Tucemo muHKCTEpCTBa 0OpasoBanus Tynsckoit obmactu ot 07.12.2021 Ne 16-10/14032 "O6
obecrie4eHn: yueOHbIMU TOCOOHSIMU'".

["apa, H. 5. Xumust: 3aaqauK ¢ «ITOMOIIHUKOMY. 8-9 KIIacChI : TocoOme ISl yucst 00pa3oBar.
yupexnenuit/ H. H. I'apa, H. 1. I'abpycesa. - M.:IIpocsemienue, 2014.-96¢.

2. l'apmun, A. I1. Heoprannyeckas XuMusi B CXeMax, pUCyHKax, TaOJIMIIax,

dbopMynax, XHMUYECKHUX PeaKIUsIX. - 2- u3a.,ucop. u gom. - CII6.: Jlans, 2014. - 288c, 2014.
3. I'yzeit, JI. C. Xumus. Borpockl, 3aia4n, ynpaxaeHus, 8-9 K yaeOHOe TocoOme st
obmieobpazoBarenbHbIx yupexaenuii /J1. C. I'yzeit, P. I1., Cyposuesa.- Ipoda,2001.-
288c.:ui.

4. ITaBnos, H. H. O6mas u Heopr. Xumus.- 2-e u3f., nepepad. U non.- M.:[lpoda,

2002- 448 c.: um.

5. Xumus. 8-9 ki1.: KoHTpobHBIE paboThl kK yueOHHKam JI.C.I'yzes, B.B.Copokuna,
P.I1.CypoBueBoii «Xumusi-8» n «Xumusi-9».-M.:[Ipoda, 2001.-192 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://him.1september.ru Equnas komiexus LOP: [IpenmerHast KOIMEKIHs « XUMHS

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HBIE 3KCTIEPUMEHTHI:
xumust. Komnekius Poceniickoro 06mieo0pa3zoBaTensHOro mopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oaummnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIA yU4eOHUK JJIst CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA YIEOHUK

http://www.chemistry.ru JlucraninoHHas! OTUMIIHA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniimoHHbIe Y BPUCTHIECKHE
OJIUMITUABI TIO XUMHH



http://www 104.webstolica.ru Knaccudukanmsi XaMUuecKux peakiuia
http://classchem.narod.ru KouTpen — Xumus 111 BceX: yueOHO-MH(OOPMAIHOHHBIN CaliT
http://www.physchem.chimfak.rsu.ru Meroauka o0y4denust xumun: cailt kadenpsr xumuu HI'TTY
http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTMYECKOE COOOIIECTBO

http://www. nanometer.ru OHJIaliH-CIIPaBOYHUK XUMUYECKUX dieMeHTOoB WebElements
http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbIE U CIIpaBOYHBIC MATECPUAIBI 10 XUMHUH
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyaibHas XuMHYECKast IIKOJIa)
http://maratakm.narod.ru Caiit «Mup XuMHUI»

http://www himhelp.ru Xumus: Matepuansl «Bukureaun» — cBOOOTHON SHITUKIIOTICIHH
http://ru.wikipedia.org/wiki/Xumus Xumus ais BcexX: WIUTIOCTPUPOBAHHBIE MAaTEPUATIBI O
o0r1ieli, opraHMYeCKOl U Heopranndeckoi xumuw http://school-sector.relarn.ru/nsm Xumus u
)Kn3Hb — X XI BEK: HAyYHO-IIOIYJISIPHBIN KypHAI

http://www chem.asu.ru/abitur DnexTpoHHas 6MOIMOTEKA M0 XUMUU U TEXHUKE

http://rushim.ru/books/books.htm DnexTponnas 6ubnMoTeka yueOHbIX MaTEPHATIOB 10 XUMHUU Ha
noprane Chemnet

http://www.chem.msu.su/rus/elibrary DneMeHTbI )KU3HU: CalT yuurtens xumun M.B.
ConosbeBoit

http://www.school2.kubannet.ru Dunuknonenus «IIpupona Hayku»: Xumus
http://elementy.ru/chemistry

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPY/JIOBAHHUE

CrpaBo4Hble TaOMUIBl. MOAETN KPUCTAIUTMYECKUX PEIIETOK.

OBOPYAOBAHME IS IPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKHNUX PABOT,
JEMOHCTPALIUA

WuTepaktuBHas nocka. Mynbtumenniinbiil npoextop. lltatus. JlabopaTopHas nocyna.
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