MyHununajabHoe 0I0/ZKeTHOE 00111e00pa3oBaTe/ibHOE YUPeKIeHHe —
IOnunoBcKasi cpeHsisi 001e00pa3oBaTeIbHAs KO

Brimucka
13 OCHOBHOW 00pa30BaTEIbHOMN MPOrpaMMBbl OCHOBHOTO O0IIEro 00pa3oBaHus

PACCMOTPEHO COI''TACOBAHO

METOINYECKOe 00bEIMHEHUE 3am. aupekTopa no YBP

yuuTenel ecTeCTBEHHO-HAayqHOT 0 C.K. IBoexoHko

UKITa

[Tporokon "29" aerycra 2023r.

or "28 " aBrycra 2023 r. Nel
Kossanenro  BFEirsiniz:

Angper  TEREEE T

MnXalmoBUY S8t cosoo

PABOYASA ITPOTPAMMA

yueOHOro npeamMera « XuMHus»

(6a30BbIil YPOBEHbD)

JUIS OCHOBHOTO 00I11ero 00pa3oBaHus

Cpoxk ocBoenusi: 21ona (¢ 8 mo 9 kmacc)

Cocrasurens : Yepnenok JI. I
YYUTENlb OHOJIOTUU U XUMUU

Brinucka BepHa: 31.08.2023 r.
Jupekrop | AM. Kos3anenko/

2023



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XUMHM Ha YypPOBHE OCHOBHOTO o00Imero oOpa3oBaHUS COCTaBliEHA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npencrasieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (QenepanbHON pabouell mporpaMMel
BOCIIMTAHUS M C YY4ETOM KOHLENIMM IPErojaBaHus y4eOHOro mpenmera «XuUMHsS» B 00pa30BaTeNbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Ma€T TpPEACTaBICHUE O IEJAX, OOIIel cTpareruu oOydeHHs, BOCIUTAHUS U
pa3BUTHUs OOYy4aIOLIUXCS CPEACTBAMU YUEOHOro IpeAMETa, YCTaHaBIMBAeT 00s3aTEIbHOE IPEIMETHOE
coJiep)KaHue, MPeSyCMaTpUBAET paclpeieiieHue €ero Mo KilaccaM M CTPYKTypUpOBaHHME IO pasjiesiaM U
TeMaM TMpOTrpaMMbl [0 XUMHUHU, OMNpPEACNsAeT KOJIMYECTBEHHbIE M KA4YeCTBEHHBIC XapaKTEPUCTUKHU
COJIEp’KaHUsl, PEKOMEHJYEMYIO I0CJIEI0BAaTEIbHOCTh H3YUYEHUS XUMUU C Y4YETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOIro IHpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaroluxcs,
OTpe/ieNiieT BO3MOYKHOCTU MpeAMEeTa s peanu3aluu TpeOOBaHWHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHOM MpPOTrpaMMBl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takxke TpeOoBaHUN K
pe3ynpraTaM OOydeHHsT XMMHM Ha YPOBHE Lieled H3ydeHHs IpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

N3yuenne xumuu:

CHOCOOCTBYET peanu3aliil BO3MOKHOCTEN JUIsl caMOpa3BUTUSL U (POPMHUPOBAHUS KYIbTYPhl JUYHOCTH,
e€ obmel u GYHKIIMOHATBLHON TPaMOTHOCTH,

BHOCHT BKJIa/Jl B YOPMHUpPOBAHNE MBIIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaroluxcsi, HABBIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOW  JesITeNbHOCTH, JKCIEPUMEHTAIBbHBIX U HCCIEA0BATEIbCKUX YMEHMH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM e TebHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOTO MBIILJIEHUs, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO B3IJIsSAa Ha
€IMHCTBO MPHUPO/IbI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH OOYJarOIINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00Y4arOIIUXCsl.

JlanHbIe HampaBlICHUsT B OOYyYECHUH XMMHHU OOECHEYHBAIOTCS CHEHUPUKONW COAECpKaHUS Y4eOHOTO
npeaMeTa, KOTOPBIN SIBISIETCS] MEeNaroruyecku aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XHMHH Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro 00mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4aIOUIUMUCS CUCTEMbI NIEPBOHAYANIBHBIX MOHATHI XMMHH, OCHOB HEOPraHUYECKOW XUMUU U HEKOTOPBIX
OT/EJbHBIX 3HAYMMBIX NOHATHI OPraHN4YECKON XUMHUH.

CrpykTypa coJiep>KaHus IPOrpaMMbl 0 XUMUU c(HOpPMHpPOBaHA HA OCHOBE CHUCTEMHOIO MOJIX0/a K €€
n3yueHuro. ColepkaHue CKIAIbIBA€TCAd M3 CUCTEMbl NOHATHUH O XMMHYECKOM 3JIEMEHTE W BEIIECTBE U
CUCTEMBbI MOHATUH 0 XUMH4YeCKOW peakuuu. OO0e 3TU CUCTEMbI CTPYKTYPHO OpPraHH30BaHbI 10 MPUHIUITY
MOCJIEI0BATENILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH IOJIYYEHHBIX M OCMBICIEHHBIX
(hakToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJNHAS GYHKIUUA OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHMS W BO3MOYKHOCTEH MPAKTUYECKOTO NPUMEHEHUS M TMOJy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHHMe mporpamMmbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHHIO MPEICTABICHUS O XUMUYECKOM
COCTaBJISIOLIEH HAayYHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MNpPUPOJIbl, IEHHOCTHOIO OTHOILIEHHS K
Hay4dHOMY 3HaHHUIO U METOJIaM IO3HaHUs B Hayke. M3ydyeHne XMMUU MPOUCXOUT C MPUBJICYEHUEM 3HAHUI
U3 paHee U3y4eHHBIX YyueOHBIX mpeamMeToB: «Okpyxkawomuid Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7
KJIace».

[Ipu u3ydeHNH XUMUU MPOUCXOTUT POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAyKd Kak oOnactu
COBPEMEHHOT'O0 E€CTECTBO3HAHUS, NMPAKTUYECKON IEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHPOBOH KyJbTYpHl. 3a7ada y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUN CHCTEMbI XUMHUECKUX 3HAHHMA



— BaXHEHIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHH, NOCTYMHBIX 000O0IIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, sS3blKa HAyKW, B TMPUOOIICHMH K HAYYHBIM METOJaM TIO3HAHUS TpH
W3YYCHHUU BEUIECTB M XMMHUYCCKUX PEaKIuil, B (OPMUPOBAHUHN M PA3BUTUU MMO3HABATEIHHBIX YMCHHHA U MX
NPUMEHEHHH B Y4eOHO-TIO3HABATENIBHON M y4eOHO-MCCIEI0BATENBCKONW AEATEIbHOCTH, OCBOCHUH IPABHI
0€30MMacHOTO O0OpAIeHUs C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

[Ipu m3yyeHHH XMMHU Ha YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHUS Ba)KHOE 3HAYEHUE MPHOOpENn
TaKue IeJH, KaK:

— (¢opMUpOBaHHE WHTCIUICKTYAIBHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIPHOMY NPHUHSATHIO PEHICHUH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHUSM JKU3HU;

— HaIpaBJICHHOCTh OOYyYEHHS HA CHCTEMAaTHYECKOE MPHOOIIEHHEe 00yJaromuXcs K CaMOCTOSTEIbHOM
MMO3HABATEIPHON JEATCIILHOCTH, HAyYHBIM METOJAaM TO3HAHHS, (OPMHUPYIOIIUM MOTHUBAIIUIO U PA3BHTHE
CIIOCOOHOCTEH K XHMUMU;

— o0OecrieueHne yCIOBUM, CIOCOOCTBYIONIUX MPUOOPETCHUIO 00YUYaIOIIMMUCS OTIBITa Pa3HOOOpa3HOM
NEeSITEILHOCTH, TIO3HAHUS W CAaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOYCBBIX KOMITCTCHITUH), UMEIOIINX
YHHBEPCAIbHOE 3HAYCHUE JUTS PA3IMYHBIX BUAOB JIEATEILHOCTH;

— (opmupoBanue oOmell (GYHKIIMOHATBLHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIE
YMEHHH OOBSCHATH U OICHUBATH SIBJICHHS OKPYXKAIOIIErO0 MHPA, UCTIONIL3YsI 3HAHUS M OIIBIT, IMOJTYyICHHBIC
MPU W3YYCHUW XUMUHU, MPUMEHATH WX TPH PEIICHUH MPOOJIeM B IMOBCEAHCBHOW JKM3HH W TPYIOBOM
NS TebHOCTH,

— (¢opMHpPOBaHHE Yy OOYYAIOIIUXCS TYMAaHUCTHYECKAX OTHOINCHWH, TIOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM ISl BBIPAOOTKH DKOJIOTHYECKH IIEJIECO00pa3HOTO TMOBENEHUS B OBITY M TPYIOBOM
JESATEITBPHOCTH B TEJISTX COXPAaHEHHSI CBOETO 3/I0POBBSI M OKPYXKAIOIIEH TIPUPOJTHON CPEIIBI;

— pa3BUTHE MOTUBAIMH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO 1 CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEGHMSI  OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HaIMpaBJIEHHOCTH JAJIbHEHUIIET0 00ydeHHUSI.

OO11ee yncno 4acoB, OTBEAEHHBIX /71l U3YUEHUS! XMMHUH Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIO).



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUsS JAOCTUTAIOTCS B
X0Je OOy4YCHHs] XUMHH B EIUHCTBE YYEOHOW W BOCIHTATEIBHON JIEATEIBHOCTH B COOTBETCTBUU C
TPAIUITMOHHBIMH POCCUUCKUMU COITMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMHU, IPUHATHIMU
B 001IeCTBE MTPaBHJIaMH U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaAMOTIO3HAHHUS, CAMOPa3BUTHS
U COLIMATIM3alUU 00yJaronIuXcs.

JIMYHOCTHBIE pE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMM U PACIIMPEHUE OIBITA JACSITEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIE B
4acTHu:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJIEIHUIO,
MOHUMAaHMs 3HAYCHHUS XMUMHYECKOWM HAyKM B J>KM3HU COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BIAJIETh
JOCTOBEpHON MHGPOPMAIIME O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUSIX MHUPOBON M OTEYECTBEHHOW XWMMHH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTpONCTBE MHpa U 00IIECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHUS:

MPEACTABJICHUS O COIMAJIBHBIX HOPMax W TMPaBWIaX MEKIWYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-HCCIICIOBATENHCKON, TBOPUECKOM
U IpyruX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESITEIILHOCTH MPH BHITIOJTHEHUN
y4eOHBIX, TIO3HABATEIBbHBIX 3a]1a4, BBHINOJHCHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCEe 3TOM y4eOHOU JesITeNbHOCTH,
TOTOBHOCTH OIIGHMBAaTh CBOE TOBEJICHHWE W TIOCTYIKHA CBOUX TOBApHINEH C TIO3WIMHM HPABCTBEHHBIX W
MIPaBOBBIX HOPM C YYETOM OCO3HAHHMSI TTOCIIECTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKHd U COCTABJISIOUIME OCHOBY JJISi MOHMMAaHMS CYIIHOCTH Hay4yHOU
KapTUHBl MUpA, TMPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX
YeJ0BeKa ¢ MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTEeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHHUI 10 XUMHUU, HEOOXOJIUMBIE
uis  0oO0bscHeHUsT HaOJIIOAaeMbIX MIPOLIECCOB U SIBJICHWM, MO3HABaTeNIbHOM, WH(GOPMALMOHHON H
YUTATEIbCKON KyJIbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITEJIbHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U  HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) popMuUpPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU J>KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pPOBBII 00pa3 >KWM3HU, OCO3HAHWE IMOCIEJACTBHM M HENPHUSATHE BPEAHBIX MPUBBIUEK (YINOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHUsi), HEOOXOAUMOCTH COOIOJICHHS MpPaBUI 0E30MIaCHOCTU MPHU OOpaIIeHUHU C
XMMHYECKUMHU BEIIECTBAMU B OBITY U peanbHOMN KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS:

HMHTEpEC K MPaKTHYECKOMY U3ydeHHUIo mpodeccuil u Tpyda pa3IuyHOro poja, YBaXXKCHHE K TPYAy U
pe3ynbTaTaM TPYAOBOH AESATENbHOCTH, B TOM 4YHCIIE HAa OCHOBE NPUMEHEHHsI MPEIMETHBIX 3HAaHUU IO
XMUMHH, OCO3HAaHHBIA BHIOOP WHIUBUAYAIBHONW TpPAaeKTOPUHM TPOJOIDKEHUS 0oO0Opa3oBaHUS C  y4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCTICITHOM
npodeccHOHANBHON AESITeNbHOCTH U Pa3BUTHUS HEOOXOIMMBIX yYMEHUH, TOTOBHOCTH aJalNTHUPOBATHCS B
npoeccuoHaIbHOI Cpesie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTHYECKHU I1eJIeco00pa3HOe OTHOMICHHE K MPUPOJAe KaK MCTOYHHMKY KM3HHM Ha 3emile, OCHOBE e
CYIIIECTBOBaHMS, IMOHMMAaHHE IIEHHOCTH 3JI0pOBOTO M 0Oe3omacHoro obpa3a >KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U MICUXHUUECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTH COOJIOICHUS



npaBui1 0€30MaCHOTO MOBEICHHS TP padoTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO
M YKU3HMU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TOJy4aeMble MPH W3YYCHUH XUMHH, JUIsI PEIISHUs 3ajad,
CBA3AHHBIX C OKpYXKalolled IPUPOJHOW CpENOW, I IOBBIIICHUS YPOBHS AKOJIOIMYECKOM KYJIBTYPHI,
0CO3HAHMA TJI00ATLHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U MyTel MX PelIeHHUs MOCPEICTBOM METOJIOB
XUMHH,  OKOJIOTMYECKOTO  MBILUICHUS, YMEHHS  PYKOBOJCTBOBAaTbCS KM B  I[O3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeIMeTHBIX pe3yIbTaTOB BBICISIOT 3HAYMMBbIE sl (POPMUPOBAHHSI MUPOBO33PEHUS
oOmieHay4YHble TOHATHUS (3aKOH, TEOpHSs, MPUHIMII, THIIOTE3a, (PAKT, CUCTEMa, MPOIECcC, IKCIEPUMEHT H
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX IpEeIMEeTax U MO3BOJISIOT Ha OCHOBE
3HaHUH W3 ATHX MPEeIMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOH HAy4YHOW KapTUHE MHUpa, |
YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUA (IIO3HABATEJIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIE
obOecneunBaroT (popMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHUIO
y4eOHOM 1€ TEIbHOCTH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBrble Jornyeckue 1eCTBHSA:

YMEHHS UCIOJb30BaTh MPUEMBI JJOTHUYECKOTO MBIIIEHUS MMPU OCBOCHUH 3HAHMUI: PACKPBIBATH CMBICI
XUMUYECKUX TIOHATHH (BBIACTATh WX XapaKTEpPHBIC MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3h C JIPYTUMU
TIOHSATUSIMH ), UCTIOJTH30BATh MOHATHSA JIJIs1 OOBSICHEHUSI OTJENBHBIX (DAaKTOB M SIBJICHUH, BEIOMPATh OCHOBAHUS
W KpUTEPUU I KIacCUPUKAIUKM XUMHUYECKUX BEIIECTB W XUMHYECKHUX pEaKlUi, yCTaHaBIWBAThH
MPUYNHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTMUECKHE PaCCyKICHUS
(MHIYKTUBHBIE, TETYKTUBHBIE, TIO AaHAJIOTHUH ), JICJIaTh BHIBOJIBI U 3AKITIOUCHUS;

yMEHHE TIPUMEHSATh B TMPOIECCe TIO3HAHMWS TOHATUS (MPEIMETHhIE W  METamlpeIMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEMbIE B XUMHH, TPE0OPa30BbIBATh IIUPOKO MPUMEHSEMBIE B
XUMHH MOJICNIbHBIE MPEICTABICHUS — XUMHUYECKHI 3HaK (CMMBOJI 3JIEMEHTA), XUMHuYeckas (opmyrna u
ypaBHEHHE XUMHUYECKOM peakiuu — MpH pElIeHUH YyueOHO-TI03HABATEIbHBIX 3aJad, C Y4ETOM ATHUX
MOJENBHBIX MPEACTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX 0OBEKTOB
— XMMHYECKHX BEIIECTB M XHMHUYECKUX peaKiuil, BBIABISATH OOLIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3M U MPOTHBOPEYMS B U3y4aEMBbIX MTPOLECCAX U SABJICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE HCHOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAayeCTBE HMHCTPYMEHTA IIO3HAHUS, a TaKXKE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpeTeHue OmbiTa MO IUIAHUPOBAHUIO, OPraHu3allid M MPOBEIACHHUIO  YUYEHHYECKUX
AKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJI0M IpoIiecca, CAMOCTOSTENIBHO MTPOrHO3UPOBATh €r0 Pe3yJibTarT,
dbopmynupoBath 00001IEHUS U BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAaHUS, COCTABISATh
OTUéT O IMpoJeNaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (Popm
MIPEJICTABJICHHS], TOJy4aeMyl0 U3 Pa3HBbIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHBIE MOcoOusi, pecypchl VMHTepHETa), KPUTUUYECKH OIICHMBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPUMEHATh pPAa3IW4YHble METOJbl M 3alpochl MpH IMOUCKE U oTOOpe HuHPOpMAIMU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsl BBITIOJHEHHS Y4YEOHBIX M TO3HABATENbHBIX 33134
ompenenéHHOT0  TUMa, MNpPHOOpeTeHue OmbiTa B  00JACTM  UCHOJB30BAaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIa/ICHUE KYJbTYPOW aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTUMAIbHYO (QopMy TMpeAcTaBieHUs UHPOpPMALMU U
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMH CXeMaMU, AuarpaMMaMu, IpyruMu Gpopmamu rpaguku u
WX KOMOWHAIUSAMU;

yYMEHHE HUCTOJIh30BaTh U aHAIM3UPOBATH B Mpollecce y4eOHON M HCCIeI0BATEIbCKON JEeSITeNbHOCTH
MHGOPMALIUIO O BJIUSHUHM TPOMBIIIEHHOCTH, CEIhCKOTO XO3siCTBA U TPAHCIOPTAa HA COCTOSIHHE
OKpY’KaroLel NPUPOIHON CPEBI.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



YMEHUS 33/1aBaTh BOIPOCH (B X0J€ Auanora u (Wiu) JUCKYCCHU) 10 CYIIECTBY 00CYX/IaeMOM TeMbl,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIIBHO BBITIOTHEHUS MPEITI0KESHHOM 3a1a4u;

YMEHHSI TPEICTABIATH IOJIYYEHHbIE PE3YJIbTaThl I103HABATEIBHOW JIEATEIBHOCTH B YCTHBIX H
IIUCBMEHHBIX TEKCTax; JejaTbh IPE3EHTALUI0 pPE3yIbTAaTOB BBIINOJHEHUS XUMHUYECKOTO JSKCIIEPUMEHTA
(JtabopaTopHOTO OTBITA, TAOOPATOPHOM PAOOTHI 1O MUCCIEAOBAHUIO CBOMCTB BEIIECTB, y4COHOTO MTPOCKTA);

yMEHHUS Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HABaTEIbHOH U
HCCIIEIOBATENIbCKONW JIEATEIIbHOCTH IPU PEUICHUHM BO3HUKAIOLIMX MpoOJeM Ha OCHOBE y4yé€ra oOLmx
MHTEPECOB U COTIACOBAHUS MO3UIMIN (00CYKICHUS, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPANHAIIHS
COBMECTHBIX JIEMCTBUIL, ONIpEIesIEHnEe KPUTEPUEB M0 OLICHKE KaUe€CTBA BBIIIOJHEHHON padOThI U JpYTHUe).

PeryasiTuBHbIe YHMBepcaJIbHbIe yUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSATEIbHO OIpEAEHsATh ILEeNu JIeATENbHOCTH, IUJIAHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJMPOBaTh U IpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTb, BbIOMpaTh Hauboiee
b dexTuBHBIE CMOCOOBI pElIeHUs] Y4eOHBIX M TO3HABaTEIbHBIX 3a7a4, CAMOCTOSITEILHO COCTaBIISATH HIIH
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUN IPHU BBINOJIHEHUM 3aJaHUM C Y4ETOM MOJy4YEHUS
HOBBIX 3HaHHUI 00 M3y4aeMbIX 0ObEKTaX — BELIECTBaX M PEAKIMIX, OLIEHUBATH COOTBETCTBHE MOJYyYEHHOTO
pe3ynbpTaTa 3asBJICHHOW II€JIM, YMEHHE HCII0JIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, NpeAsiaraéMble B
YCIOBHHM 3aJITaHUI.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJIEp>KaHUs, YCTAaHOBJIEHHOTO
naHHOUM (enmepasibHOM pabodveil mporpamMMoil, BBIIETSAIOT: OCBOECHHBIE OOYYArOIIMMUCS HAyIHBIC 3HAHMS,
YMEHHS U CIOCcOObI NeHCTBUM, cienuduueckue Uisi IpeaMeTHON obmactu «XUMHUs», BUIbI 1E€ATEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHHUS, €r0 MHTEpHpeTaluy, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUX.

K xonity oOyuenuss B 8 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJIEKYJa, XUMHUYECKUH DJIEMEHT,
MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS WM HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHasi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEUIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Ji1 XMMHMYECKOTO 3JE€MEHTa B COCAMHEHHM, MOJISIPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEILHOCTb, CTENEHb OKHUCICHUS, XHMHUYECKas peaklus,
KJIacCU(pUKaUsl peakiil: peakiuu COEAUHEHHUS, PEAKIMH pa3IOoKEHHUs, peaklUd 3aMelieHus,
peakiuu 0OMeHa, 9K30- U SHIAOTEPMHUYECKHE PEaKIUu, TEIUIOBOU 3PQeKT peakiuu, siApo aroma,
AIIEKTPOHHBINA CJION aToMma, aTOMHas opOuUTajb, paJuyc aroMa, XUMUYecKasl CBs3b, HOJSpHAs U
HEMoJIIpHasi KOBAJCHTHAsl CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PAacTBOP, MAccoBas JOJI
BeIeCTBA (MPOLIEHTHAS! KOHIICHTPAIHsl) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHATUN W MPUMEHSTh 3TH HMOHATUS MPHU
OTIMCAaHWU BEUIECTB U UX MPEBPAILlCHUI;

® CIOJIBb30BaTh XUMHYECKYI0 CHUMBOJHKY Ui COCTaBJi€HUS (OpMYN BELIECTB M YpaBHEHHIA
XUMHYECKUX PEaKLIU;

® OIpeleNsTh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEHEHb OKHUCICHHS
AJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BELIECTB K OIpeAeIEHHOMY Kiaccy
coeluHeHUH no ¢opMynam, BUA XUMHUECKON CBs3U (KOBAJICHTHAs W MOHHAs) B HEOPraHUYECKHUX
COCIMHEHUX;

e packpsiBaThk cMblich llepuonnueckoro 3akona [I. MI. MenneneeBa: 1eMOHCTpUPOBaTh IOHUMAaHUE
NEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHX DJJIEMEHTOB OT HX IIOJIOKEHUS B
Ileproauueckoii cucreMe, 3aKOHOB COXPAaHEHUsI MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO- -
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOrazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TaOnuuHytro Qopmy Ileproauueckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: pa3jMuaTh MOHSITHS «TJaBHas moArpynna (A-rpymnmna)» u «nobounas moarpynna (b-
rpymmna)», Majble U OOJbILINE MEPUO/Ibl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOIHIe
«Ilepnomuueckass cucreMa xumuueckux »diemeHToB J[. M. MenaeneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS AaTOMOB XMMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsja sapa, olluee
YHCII0 IEKTPOHOB U pacHpeieeHNe X M0 IEKTPOHHBIM CII0sIM);



KJIaccu(UIMPOBATh XUMHUYECKUE IIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKUE PEAKINU
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY YD EKTY);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIAcCOB,
MOJITBEPXK/1asi ONMMCAaHUE PUMEPaMHU MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKHX
peakuumii;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KAUECTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B PAa3IMYHBIX YCIOBHSAX;

BBIUUCIIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIFO
XHMUYECKOTO JJIEMEeHTa MO0 (OpMylie COCIUHEHHUsS, MAacCOBYIO JIOJNIO BEIIECTBA B PACTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PEaKIINu;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEILHONW NEATEIFHOCTH — aHAIN3 U CHHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEeMATH3AIIHIO, KIIACCH(PUKAIUIO, BBISBICHUE PUIHMHHO --CJICICTBEHHBIX CBS3CH —
JUIT W3YYEHHs] CBOWCTB BEIIECTB M XWMHYECKUX PEaKIHid, €CTECTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAOJIOICHUE, N3MEPEHHE, MOACTHPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN);
CIIeZIOBATh TPABWIIAaM TIOJIH30BAHUS XUMHUYECKOHW MOCYNo W JabopaTOpHBIM 00OpYyJOBaHWEM, a
TaKXkKe TMpaBuiIaM OOpalIeHHus C BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIHMSIMH TI0 BBITTOJTHEHHIO
1a00paTOPHBIX XUMUYECKHX OIBITOB TIO MOJYYCHHIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(BoopoAa M KHCIOpOJAA), TNPUTOTOBIIEHUIO PAaCTBOPOB C OMNpeAeNEHHOW MaccoBOM JoJiei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHE HOKCIEPUMEHTHI 10
pacro3HaBaHUIO pAcTBOPOB HIelo4ed M KUCJIOT C [OMOIIBI0 HHAMKATOPOB  (JIaKMYC,
(beHondranen, METUIOPAHXK U JIpyTUe).

K xonuy oOyuyeHus B 9 kJiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHITHM: XMMHUYECKUH 3JIEMEHT, aToM, MOJEKyJa,
MOH, KAaTHOH, aHWOH, I@POCTOE  BEIIECTBO,  CJIOXKHOE  BEILECTBO,  BAJEHTHOCTH,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas pEaklus, XUMHUYECKas CBs3b,
TEIUIOBOH A(PPEKT peakiuu, MOJIb, MOJISPHBIA O00BEM, PacTBOP, IEKTPOIMUTHI, HEIIEKTPOJIUTHI,
IEKTPOIUTUYECKAs JAUCCOLMALUS, PEAKIMd MOHHOIO OOMEHa, KaTajlu3aTop, XHMHUYECKoe
paBHOBecue, 00OpaTUMbIE U HEOOpATUMBbIE PEAKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIUH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJEHHME, aNIOTPONHs, aM(pOTEpHOCTH,
XUMUYECKas CBA3b (KOBAJIEHTHAsA, HOHHAs, METAJIIMYECKast), KpUCTAIIIMUECKas peIIETKa, KOppO3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKOHN peakluu, peeNbHo aomyctumas koHuenTpauus [TJIK
BELIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH U NPUMEHATh 3TH MOHATUS MIPU
ONMCAaHUM BEIIECTB U UX MPEBPAICHUH;

UCIOJb30BATh XUMHUYECKYIO CHUMBOJIUKY Ul COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHUMH
XUMUYECKUX PEaKIIHiA;

ONpeNeNiTh BAJCHTHOCTh M CTENEHb OKUCIECHUS XMMHYECKMX 3JIEMEHTOB B COEJUHEHUSX
pa3IMYHOIO COCTaBa, MPHUHAMICKHOCTh BEIIECTB K ONpPENeNEHHOMY KJIacCy COEIUHEHUH Io
dopmynaM, BUI XUMHUYECKOW CBsI3U (KOBaJICHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COEJMHEHUSX, 3aps/l MOHA 10 XUMHUYECKOH Qopmyine, XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYeCKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKOM PeIETKH KOHKPETHOTO BEILECTBA;
packpsiBath cmblca Ilepuoguueckoro 3akona J[. M. MenneneeBa M NIE€MOHCTPUPOBATH €rO
MOHMMaHHUe: ONMChIBaTh M XapakTepuzoBaTh TabmuuHyio (opmy Ilepuoanueckoir cucTeMsl
XMUMUYECKHUX JJIEMEHTOB: pa3iuyarh MOHATHs «rJaBHas nojarpynna (A-rpynma)» v «moOouHas
noarpynna (b-rpynma)», Manble U OonblIMe MEPUOAbI, COOTHOCUTh OOO3HAYEHHUs, KOTOpbIE
UMEIOTCST B TEpUOJUYECKO TalnMile, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sJpa, o0I1ee YMCII0 IEKTPOHOB M paclpeieieHue uX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX
COEIMHEHUH B Mpezenax MajblX IEPUOI0B U IVIABHBIX MOATPYII C YIETOM CTPOEHMSI UX AaTOMOB;
KJIaccu(UIMPOBATh XUMHUYECKUE IIEMEHTHI, HEOPraHMUYECKHE BEIIEeCTBA, XUMHUYECKUE PEaAKIUU
(0 YMCITy M COCTaBY yYacCTBYIOIIMX B PEAKIIMU BELIECTB, 10 TEIUIOBOMY 3()(eKTy, 10 N3MEHEHHIO
CTETIEHEW OKUCIIEHUS XMMHUYECKUX JIEMEHTOB);



® XapakTepu3oBaTh (OMUCHIBATH) OOIIKME M CHEUU(PUYECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEILECTB, MOATBEPXKAAs ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

® COCTaBJISITh YPAaBHEHHUS 3JIEKTPOIUTUYECKON AUCCOLMALMY KHUCIIOT, IIeJI04el U COJIeH, MOIHbIE U
COKpAII€HHBIE YpaBHEHHs PeaKkUuii MOHHOTO OoOMeHa, YpaBHEHHS PEaKIMH, MOATBEPKIAIOIINX
CYLIECTBOBaHUE FEHETUUECKOM CBSA3U MEX/y BEILIECTBAMU PA3JIMUHBIX KJIaCCOB;

® pacKpbIBaTh CYLIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUN MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca TUX PEaKLUi;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XMMHMYECKUX MPEBPAILIECHUN B PA3IMYHBIX YCIIOBUSIX;

® BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMUMHMUYECKOTO 3JIEMEHTa O (OopMyle COEAMHEHHs, MacCOBYIO [OJII0 BEILECTBA B pacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e coOmojaTh MpaBWia MOJIb30BAaHUS XMMHUYECKON MOCYAOW M J1abopaTOpHBIM OOOpYyIOBaHUEM, a
TaKKe IpaBwiia oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMH IO BBIIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYEHHIO M COOMpPaHHIO Tra3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

® T[IPOBOJUTH pEAKIMH, MOATBEP)KJAIONINE KAadeCTBEHHbIM COCTAaB  pa3jIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOpPUI-, OpOMHUI-, MOIWI-, KapOoHat-, ¢ocdar-, CHUIHKaT-,
cynbdaT-, THIAPOKCUI-HOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIONINE
B BOJHBIX PaCTBOpPAX HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTlepaIlui MBICIIUTEIBHOMN AEATENbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 00001IeHHE,
CUCTEMAaTH3allHIO, BHIABIEHUE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — U1 U3Y4eHUsl CBOICTB BEIIECTB U
XMUMHUYECKUX PeaKlUii, eCTECTBEHHO-HAYYHbIE METO/IbI TI0O3HAHUS — HA0II0/IEHUE, U3MEPEHUE,
MO/IEIUPOBAHUE, IKCIIEPUMEHT



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KU3HHM 4YelIOBEKa. XUMHS B CHCTEME HayK. Tena W BellecTBa.
dusnueckre CBOMCTBA BEHIECTB. ArperaTHoe coCTosiHue BeulecTB. [loHsTHEe 0 MeTO1aX MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTHhl. CHMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiectB. OTHOcuTenpHass aTomHasi macca. OTHOcWUTENnbHAs MOJICKYJsipHAs Macca. MaccoBas 10Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KonnuectBo BemecTtBa. Mousb. MoussipHass macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €MHUII BellecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue M XMMHUYECKHE SIBJICHUS. XUMHUYECKas peakuus u e€ MpU3HaKd. 3aKOH COXPaHECHHS
Macchl BemIeCTB. XHMHYECKHEe YypaBHeHUsA. Kriaccudukamus XUMUYECKUX peaknuil (CoeauHEeHus,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TOCYA0H, TpaBUiIaMu pabOTHI B TAOOpaToOpuu U MpuéMamMu 0OpaIieHust ¢
abopaTOpHBIM 000PYAOBaHUEM, U3YUYEHHUE W ONMUCAHWE (PU3NYECKUX CBOMCTB OOpPA3IOB HEOPTaHUYECKUX
BelecTB, HaOmoeHne (U3MdYecKkux (IUIaBIICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUTICHUE W KOHJIEHCAIlUS BOJBI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IPOBOJIOKH,
B3aUMO/JICHICTBUE Mella C KHCIOTOM) SBJICHMH, HaONIOJeHWe M ONHCAaHWE MPU3HAKOB IPOTEKAHUS
XUMUYECKUX peakuil (pas3lioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C XJIOPHAOM Oapwsl,
pasznokenune ruapokcuaa meau (1) mpu HarpeBaHnu, B3aUMO/ICHCTBIE Kese3a ¢ pactBopoM comn meau (11),
U3ydYeHHE CMocoOOB paslieieHus CMeceil: C TMOMOIIbI0 MarHuTa, (UIbTpOBaHUE, BbIMapUBaHUE,
TUCTUIUTSILMS, XpoMarorpadusi, NpOBEACHHE OYMCTKM TOBAPEHHOW COJIM, HAONIOJIEHUE U OINHCaHUE
pe3ylbTaTOB MPOBEACHUS OIbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJENIeH
MOJIEKYI (ITapOCTEPKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUIeCKUX BellecTB

Bosayx — cmecs razos. CocraB Bo3ayxa. Kucimopon — snmeMeHT u npocroe BemectBo. Haxoxnenue
KHUCTIOpO/ia B MpHpoje, PU3NUECKHe U XUMHUYecKHue cBoiicTBa (peakuuu ropenus). Okcuasl. [lpumenenue
kuciopoaa. CrocoObl MOMydeHHs] KUCIOPOoia B JIa0OpaTOPUU U MPOMBIILIEHHOCTH. KpyroBopoT kucnopoaa
B npupoze. O30H — aNIOTPONHAS MOAU(PHUKAIUS KUCIOPOIa.

TemoBoit a3hdekT XxuMUUeckor peakuu, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U SHIOTEPMUYECKHUE
peakuuu. TomimBo: yroib U MeTaH. 3arpsA3HeHHEe BO3yXa, YCUJICHHE MapHUKOBOro 3ddekra, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBO. HaxoskaeHue Boaopoja B mpupoje, (u3nueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucnotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoricTBa BoAbl. Bona xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIIICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBast 10Ji BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BOoJibl. OcHoBaHus. Poib pacTBOpOB B MpUpOJE U B JKU3HU 4YeloBeKa. KpyroBopoT BOIbl B HPHUPO/IE.
3arps3HeHre TpUpOaHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamuss ~ Heopranumyeckux  coenuHeHuil.  Okcuapl.  Knmaccudukammss ~— OKCHIOB:
coneoOpa3ymomirue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yrone. HoMeHkmaTypa OKCHAOB.
du3nueckrue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [losyueHne okcuios.

OcHoBanus. Knaccudukanusi ocHOBaHUM: IMIENOYM M HEpacTBOpUMBIE OcHOBaHHSA. HomeHkmnatypa
ocHOBaHUM. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccuduxanust xkucnor. Homenknatypa kucinot. @usndeckue ¥ XUMMUYECKHE CBOWCTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckre cBoiictsa coiell. [lonmydenune coseit.

I'eneTnueckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUMH.

Xumuueckuii IKcnepumennt .



KaueCTBEHHOE OIIPEIEICHUE COJEpXKAHUS KUCIOpoJa B BO3AyXE, IOJIy4eHUE, CcoOHupaHue,
pacro3HaBaHHe U M3y4YEHUE CBOMCTB KHCIOpOJa, HAOMIOICHHE B3aMMOACHCTBHS BEUIECTB C KUCIOPOJIOM U
yCIOBUSL BO3HUKHOBEHHMS W IPEKpalleHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ oOpasuamMu OKCHIOB U
ONMCaHHE UX CBOWCTB, MOJIyd4eHHE, COOMpaHHe, PACIIO3HABAHUE U U3YyYCHHE CBOMCTB BOJOpOJa (TOpEHHE),
B3auMojieiicTBue Bojgopoga ¢ okcuaoM wmeau (ll1) (BO3MOXXHO HCIONB30BaHHUE BHUICOMATEPUATIOB),
Habro1eHNe 00pa3lioB BEIIECTB KOJMYECTBOM | MOJIb, HCCIeI0BaHHE 0COOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IMYHOM PaCTBOPUMOCTBHIO, IPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  J0JIei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCUCTBUE BOJbI C MeETAUIaMH (HAaTpUeM M KaJbIieM) (BO3MOYHO
WCTIOJb30BAHME BHJICOMATEPUANIOB), HCCIEIOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IHYHBIX
KJIacCOB, HAONIOJICHHE WM3MEHEHUS OKPAacKM HHIMKATOPOB B PAcTBOPax KHUCIOT W UIENOYEH, H3ydeHHE
B3auMozeiictBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METayIaMHU, peaKlui
HENTpaau3aluy, IOJy4eHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajjla JPYruM U3
pacTBopa COJIM, PEIIEHHE SKCIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BakHellne Kiacchl HEOPraHUYECKUX
COCTMHEHU .

IHepuonnuecknii 3akon u Ilepuoanueckas cucrema xumuueckux 3j1ementos /I. U. MenneseeBa.
Crpoenne aroMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBple MONBITKM KiIacCUPUKAIIMM XUMHUYECKUX dJeMeHTOB. I[loHsATMEe O Tpynmax CXOAHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAIJIbI, TAJIOTE€HbI, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOpbIE
00pa3yroT aMm(pOTEepHBIEC OKCUIBI U THAPOKCHU/IBI.

[lepmoanueckuit 3akoH. Ilepmonnueckass cucrema xumuueckux diemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u anmuaHonepuoaHas Gopmsl [leproauyeckoil cucTeMbl XUMHUYECKUX 1eMeHToB Jl. U.
MenneneeBa. [lepuoas! u rpymnmsl. @U3H4YECKUN CMBIC HOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U I'PYIIIIBI
AJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sjiep. M3o0Tonbl. DnekTpoHsl. CTpoeHHe ANEKTPOHHBIX 000J04YeK
aTOMOB MepBbIX 20 xumMuyeckux 3memMeHToB [lepuoanyeckoii cucrtemsl . . MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METaNIMYECKUX H
HEMETATTNYECKUX CBOMCTB 1O TpynaM U Mepuoiam.

3nauenue llepmommyeckoro 3axkoHa u Ilepronnueckodl CHUCTEMBI XUMHUYECKHX BJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [{. 1. MeHnneneeB — yd€HbIN U rpakJaHUH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. DJIEKTPOOTPULATEIBHOCTD
XUMHYECKUX 3JIeMeHTOB. VloHHAs CBSI3b.

Crenenp oxucienus. OKHCIUTENbHO--BOCCTAHOBUTENbHbBIE peakiuu. [Ipomeccsl OKuCIeHHS W
BoccTaHoOBJNeHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3ydYeHHe O0O0paslloB BEUIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBopaMu KHCJIOT M IIeJouei, MPOBEICHHE OMbITOB, WILIIOCTPUPYIOUIUX MPUMEPbl OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkiuil (rOpeHre, peakluy pa3ioKeHHs, COeTNHEHUS).

Mescnpeomemmuunle céazu

Peanuzanusi MexXnpeaIMETHBIX CBsi3ed MPH M3y4EHUH XUMHHM B 8 KIIacCe OCYILECTBISIETCS dYepes
HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX TMOHATUN, TaK M MOHATUH, SBISIONIUXCA CHCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYUYHOTO ITUKJIA.

OO011ue ecTeCTBeHHO--HAyUHbIe MOHATUSA: HAyYHBIA (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3,
KJaccu(uKanus, MepHOAUYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJETUpOBaHHE, H3MEpEeHHe, MOJEb,
SIBJICHUE.

@dusnka: marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, MU30TOIbI, pPaAHMOaKTHBHOCTD,
MOJIEKyJa, D3JEKTPUYECKUN 3apsij, BELIeCTBO, Telo, 00BEM, arperarHoe COCTOSHHE BeIecTBa, a3,
¢u3nyeckre BeJIMYMHBI, AUHULBI U3MEPEHHsI, KOCMOC, MIaHeThl, 3BE31b1, COoJHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, MOJIE3HBIE UCKOTIAEMbIE, TOTIUBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYECKas peaKkIus

Ilepnognueckuit 3akoH. Ilepumonmueckass cucrema xumuuyeckux siemeHToB [l M. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB XMMHYECKUX 3JEMEHTOB TMEPBBIX TPEX
MEePUOOB, KAJIHs, KaJbllUsi U UX COCIUHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanyeckoit
CUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BUABl XUMUYECKON CBA3U. THMBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3H.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX BEIISCTB. XHMHUYCCKHE CBOIMCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3IMYHBIM KJaccaM HEOPTraHWYECKUX COCTMHEHUM, TEHETUYECKasl CBSI3b HEOPraH MueCKUX
BCIICCTB.

Knaccudukamuss XUMHUYECKUX pEaKIUA [0 pa3IUYHBIM TpU3HaKaMm ([0 YHCIy U COCTaBy
YYAaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3(h(dEKTy, MO HW3MEHEHUIO CTENeHeW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHIO Karajau3aTropa). DK30- U DHIOTEPMHYECKHE
peaKkify, TePMOXUMUYECKHE YPABHECHHUS.

[Tonsatue o ckopocTn XuMHuuecko peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMUUYECKUX
peakuusax. [loHsTHE O TOMOTEHHBIX W TeTEpOreHHbIX peakuusx. llonstue o karamuze. [lonsitue o
XUMUYECKOM paBHOBecHU. DakTOpbl, BIMSIONME HAa CKOPOCTh XHMHUUYECKOW PEAKIUU W TIOJOKEHHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIE peaKIu, AIEKTPOHHBIN OanaHc OKHUCJIUTENIHLHO-
BOCCTAaHOBUTEJIbHOW peakuuu. COCTaBJIEHHE YpaBHEHUW OKHCIIHMTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOTUTHUUECKON TUCCOUMALIMU. ODJIEKTPOJHUTHI U HEAIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCOIMAIIMN BEIIECTB C PAa3JUYHBIMU BUJAMU XHMHUYECKOW CBs3U. CTEneHb AMCCOIMAIIHH.
CusnbHBIC U c1a0ble JIEKTPOJIUTHI.

Peaknmun woHHOrO OOMEHa. VYCIOBHS TPOTEKAHHWS pEaKkIMi HWOHHOTO OOMEHa, TIOJIHBIE |
COKpaIlléHHbIE HOHHBIE YpaBHEHUsI peakiinii. CBOMCTBA KUCIOT, OCHOBAHUM M COJIEN B CBETE MPEACTABICHUI
00 3JIEKTPOJIMTUYECKON Jucconuanuu. KadecTBeHHbIE peakiuu Ha HOHBL. [[oHsATHE O THAPOIH3E COJIeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTauloB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpPHUs), HCCIECIOBAHHWE 3aBHCHUMOCTH
CKOPOCTH  XHMHYECKOW  peakuud OT  BO3JACHCTBUA  pasiM4HBIX  (AKTOpOB,  HCCIICIOBAHUE
ANEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOMMAIMKM KUCIIOT, IIEI0YEH U cojiel (BO3MOXKHO
WCIIOJIb30BAHUE BHUJCO MATEPHAIIOB), IMPOBEACHHUE OTBITOB, WUTFOCTPUPYIOIIUX IPU3HAKK IPOTCKaAHUS
peaknuii WOHHOrO oOMeHa (oOpa3oBaHHME OCalKa, BBIJIEICHUE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUTFOCTPUPYIOITUX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peakmuii  (TOpEeHHe, peaKIuH
pasNioKEeHUsI, COSAMHEHUS ), PacCliO3HABAaHUE HEOPTaHMYECKUX BEIIECTB C MMOMOIIBIO KAaUeCTBEHHBIX PEaKIIUi
Ha MOHBI, pEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanasl M X coeTHHEHHS

OO0mrass xapakTepucThka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC CTEIEHHU
okucnenus. CtpoeHue u (pU3MYECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJlor¢HOB. XMMHYECKUE CBOMCTBA Ha
npuMepe xyiopa (B3aMMOJICHCTBHE C METalllaMH, HeMeTajulaMu, Iesiodamu). XsopoBojaoposa. ComsHas
KHCIIOTa, XMMHUYECKHME CBOMCTBa, IOJydy€HHE, INpUMEHEeHHe. JlelicTBHE XJopa M XJIOPOBOJOPOJA Ha
OpraHu3M 4ejoBeka. BaxkHeillne xJIOpUIbl U UX HAXOXKICHHUE B IPUPOJIE.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHHe W (QHU3UYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHbie MOAU(UKAIINN KUCIOPOJa U cepbl. XUMHUECKHUe CBONCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢busznueckue U XUMHYecKHe cBoiicTBa. OKCHUIBI cepbl KaK MPEACTaBUTENH KUCIOTHBIX OKCUAOB. CepHas
KHCTOTa, (U3MUecCKHe U XUMUYECKHEe CBoicTBa (OOmIMEe Kak TPEACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). XMMUUYECKHE PEaKIlnu, JIeKaIie B OCHOBE MPOMBIIIEHHOTO CrIoco0a MoJydeHus] CEpHOH
kucnothl. [Ipumenenne cepHoit kucnoTel. Colli CEpHOM KUCIOTHI, KAYeCTBEHHAS peaKlusl Ha CyIb(ar-uoH.
Haxoxnenue ceppl M €€ COEIMHEHUH B MOpUpoJie. XHUMUUYECKOE 3arps3HEHUE OKpYXKarouehd cpeabl
COCIMHEHUSIMU  Cepbl (KUCIOTHBIC JOKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeAOTBPALLIECHHUS.



OOmas xapakrtepucTtrka 3yieMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCJICHUSA. A3OT, paclpoCTpaHEHHE B MpHUpPOJAE, (PHU3HMUECKHE U XUMHUYECKHUE CBOMCTBA.
KpyroBopor asora B mpupojge. AMMHAK, ero (HU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIY4YCHHUE H
npumeHerne. Com aMMOHHS, WX (U3MUYECKME M XMMUYECKUE CBOWCTBA, mpuMeHeHue. KauecTBeHHas
peakiusi Ha WOHBI aMMOHHS. A30THAs KHCIOTa, €€ TONy4YeHHe, (U3NYCCKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Vcrmoib30BaHHE HUTPATOB U COJeH
aMMOHHSI B KaueCTBE MHUHEPAIBHBIX yHOOpeHUH. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOMICH Cpelibl
COCIMHEHUSIMH a30Ta (KHUCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AyXa, MOYBBl U BoJoéMoB). dDocdop,
aymoTponHble Mojupukanuu (ocdopa, duszndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucinora, PpU3MUECKHEe W XUMHUYECKHE CBOWCTBA, mosydeHue. Mcmonp3oBanue ¢ochaTtoB B
KaueCTBE MUHEPATBHBIX YI0OpEHUH.

Oo6mas xapakrtepuctuka 3eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIIEpO/I, aJUIOTPOITHBIE MOJU(HKAIINN, PACTIPOCTPAHEHUE B TIPUPOJE, HU3NIECKUE H
XAMUYecKne cBorcTBa. Ancopouus. KpyroBopot yriepona B npupoae. OKCUabl yriiepoaa, ux Gpu3ndeckue
U XUMHUYECKHE CBOWCTBA, NCHCTBUEC HA KMBBIC OPraHU3MbI, MOJTYYCHUE W TPUMEHEHHUE. DKOJIOTHYSCKUE
nmpoOsieMbl, CBs3aHHBIE C OKcuaoMm yriepoaa (IV), rumore3a TII00AIBHOTO TOTEIUICHUS KJIMMATa,
MApHUKOBBINA dPQPEKT. YToNbHAs KACIOTA U €€ COJH, NX (PU3NIECKHE U XUMHUECKHE CBOMCTBA, OJTyYCHUE U
npuMeHeHne. KauecTBeHHast peakuus Ha KapOOHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTaHMYECKHX BEUIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHIICH, 3TaHOJ, TJIMIEPUH, YKCYyCHas! KucaoTa). [IprupotHbIe MCTOYHUKH YTIIEBOJIOPOIOB (yrob,
MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTku (OEH3MH), UX POJiIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJOTHYECKH BaYKHBIX BEIIECTBAX: KHUPaX, OCIKaX, YIIIEBOJaX — M MX POJIA B )KU3HU YEIOBEKA.
MartepuanbHOE SJMHCTBO OPTAaHWMYECKUX U HEOPTAaHWMIECKUX COCTMHECHU.

Kpemuwnii, ero ¢u3uueckue M XMUMHYECKHE CBOWCTBA, MOJydeHHE W TpuMmeHeHue. CoeauHeHus
KpeMHHs B mipupoje. O6mue npeacrasiaeHus 00 okcuae kpemuans (1V) u kpemHueBoit kuciaore. CUITMKATHI,
UX UCIOJIb30BaHHWE B OBITY, B NPOMBILIUICHHOCTH. BakHeWIlne CTpPOUTENbHbIE MaTepuajbl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. [Ipo6iemMbl 6€301MacHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B [IOBCETHEBHOM KU3HMU.

Xumuueckuil IKcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, MpPOBEJICHUE
KaueCTBEHHBIX PeaKlUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MMPU3HAKOB MX MPOTEKAHHUs, OMbIThI, OTPAKAIOIINE
¢busznyeckue M XUMHYECKHE CBOWCTBA TajOreHOB U HUX COEAMHEHUN (BO3MOXHO HCIOJIb30BaHHE
BHJICOMATEPUAJIOB), O3HAKOMJIEHUE C OOpa3lamMu XJOPUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C 0OpasliaMu
ceppl U €€ COeAMHEHUAMHU (BO3MOXKHO UCIOJIb30BAaHUE BHAEOMATEpUANIOB), HaOIOJIEHUE Ipoliecca
oOyrinuBaHUs caxapa NOJ JEHCTBHEM KOHIICHTPUPOBAHHON CEPHON KHUCIOTHI, M3YYCHHE XUMHUYECKHX
CBOMCTB pa30aBIIEHHOM CEpHOIN KHUCIOTHL, IMPOBEIECHUE KAUeCTBEHHOM peakluu Ha Cynb(par-uoH H
HaOo/IeHNe MpU3HaKa e€ MPOTEeKaHUs, 0O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMHU a3oTa, Gocdopa u ux
COoeIMHEHU (BO3MOXHO HCIIOJIB30BaHME BHAEOMATepuaioB), oOpa3naMu a30THBIX H  (PochHOpHBIX
ynoOpeHuii, mnonydeHwe, cOOUpaHUEe, paclo3HAaBaHWE U M3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakiuii Ha HOH aMMOHUs U ¢ocdar-uOH U UIyYyeHUE MPU3HAKOB HX MPOTEKAHUS,
B3aUMO/JICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPUANIOB), H3yYCHHE MOJeIe KPUCTAJUIMYECKUX pemeéTok anmasza, rpadurta, QymiepeHa,
03HAKOMJIEHHE C MPOIIECCOM aJCOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTA3a, MOMyYeHHe, COOMpaHre, paclio3HaBaHUE M M3YUYeHUE CBOWCTB YTIIEKUCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHIMKAT-HOHBI W H3y4eHHE TMPU3HAKOB HX MPOTEKAHUS,
03HAKOMJICHHE C TPOAYKIUEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTANbHBIX 3a7ay I10
TeMe «BakHelIne HeMeTalTbl M UX COSTMHEHUSD.

MeTtanjibl 1 UX COeTMHEHHS

OOmiasi XapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAHWU WX TOJOXKEHUS B
[Tepuoguueckoii cucteme xumudeckux snemMeHToB JI. M. MenneneeBa u crpoeHuss aromoB. CTpoeHwme
MeTaJIoB. MeTamndeckasi CBsI3b M METa/NIMYecKasi KpUCTAJUIMUECKasi peméTka. DIEeKTPOXUMHUSCKUN Pl
HampspKeHU metauioB. dusnueckue M XMMHYECKHE CBOMCTBa MeTaysioB. OOmue crmocoObl MOTydYeHHs



MeTtauioB. [ToHSATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YYI'yH, AIOPATOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ IPOMBIILIIIEHHOCTH.

[Ilenounsle MeTajuibl: MoJjokeHHe B llepuommyeckod cucreme xumuuyeckux saemeHros I, M.
MenneneeBa, CTpOEHHME MX aTOMOB, Haxo)KJeHUE B Ipupoje. PU3NYecKUe U XUMHUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIpl U THAPOKCUIBI HATpUs U Kanus. [IpruMeHeHne 1mea0yHbIX METAIIOB U
HX COCMHECHUM.

[[lesouyHO3EMENBHBIE METAUIBl MarHuid M KalblUMil: MoJjiokeHue B Ilepuoamueckoil cucreme
xuMuueckux 3emeHToB J1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHUE B npupoae. Ousznyeckue u
XMMHMUYECKHUE CBOMCTBA MarHus M Kanblusl. BaxHeine coearHEHUs KalblUs (OKCHUM, THMIPOKCUII, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomMuHuii: nonoxenue B Ilepuonmueckoit cucreMe xumuueckux snemeHToB . M. Menneneesa,
CTPOCHHE aTOMa, HaXOKJCHUE B Tpupoae. PU3nUecKne U XUMHUECKAE CBOMCTBA alOMUHHS. AMDOTEpPHBIE
CBOMCTBa OKCHJAa U THAPOKCH/IA ATIOMUHHUSL.

Kenezo: momoxenune B Ilepunomnueckor cucreme xumuyeckux snemeHTtoB JI. WM. Menpgeneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupoae. dusnueckue M XuMUUeckue cBoiicTBa xene3a. OKcuupl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTy4eHHE.

Xumuueckuii sIkcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMM METauIoB M CIUIaBOB, MX (PM3MUYECKUMHU CBOICTBaMH, H3Yy4€HHE
pe3ynbTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSl OKCHJA KaJlbLMig M HATpus C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOM BOJIBI, ITpOLIecca TOPEHHUS Keje3a B KUCIOPoie (BO3MOMXKHO UCIIOJIb30BaHNE
BHJIEOMATEpUAJIOB), TMPU3HAKOB MPOTEKAHHUS KAaYECTBEHHBIX pEaKIUid Ha HWOHBI: MarHus, KaJblus,
amoMuHus, 1uHKa, cxkeneza (I1) u xemesa (lIl), memu (Il), HaOmogeHwe u omnucaHue MPOLECCOB
OKpalllMBaHUs IJIAMEHU MOHAMM HATpUs, KaJIKs U KaJblus (BOZMOKHO HMCIIOJIb30BaHHE BUEOMATEPHAIIOB),
uccienoBaHue amM@pOTEpHBIX CBOMCTB THIPOKCHIA QIIOMUHUS U THAPOKCHIA IIMHKA, pELICHHE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COTUHEHUS.

XuMHUSA U OKPYKaKIIAas cpena

BemectBa u Marepuansl B NOBCEAHEBHOM KM3HU YeJIOBEKa. be3omacHOe MCNOJb30BaHUE BEUIECTB U
XMUMHYECKUX peakuuil B ObITy. [lepBas moMoIlb MpU XMMUYECKHUX 05KOTaX M OTPABIICHUSX.

XuUMHYecKoe 3arpsA3HeHHe OKpyKarollel cpenbl (ImpeaeiibHas J0MyCTUMAas KOHILIEHTpAIHs BEIIECTB,
nanee — [1/1K). Pons XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, TOJIMMEPHbIE MaTEPHAIIBI).

Meostcnpeomemmnnie ceasu

Peanu3anus MexnpeaMeTHbIX CBS3€d NpU M3Y4YEHHM XHUMHHU B 9 Kilacce OCYILECTBIISIETCS 4epe3
HCIO0JIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, SBISIFOIIUXCS CHUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (pakT, rumoresa, 3aKOH, TEOPHUS, aHAIU3, CHHTE3,
KiaccuuKanusi, NEepPUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOAECTUPOBAaHUE, H3MEPEHHE, MOJIeNb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®usnka: marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, MU30TOIbI, paJuO0aKTUBHOCTb,
MOJIEKYJa, IEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MTOTYIPOBOAHUKH, JUIIEKTPUKH, (DOTOIIEMEHT, BEUIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHHE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs PEIIETKa,
CIUIaBbl, (PM3UYECKHE BEITUYMHBI, €IUHHIIBI M3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3MIBI,
Connue.

buonorus:  ¢dortocuHTe3, IpIxaHue, Ouocdepa, OSKOCHCTEMa, MHHEpalbHble  YHOOpeHHs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocepa, MUHEpalibl, TOPHbIE MTOPObI, M0JIE3HBIE HCKOTIAeMbI€, TOILUIHBO,
BOJHBIE PECYPCHI.



TemaTnyeckoe IVIAHUPOBAHUE IO XMMUHM Vi1 8-9 KJIACCOB COCTABJICHO C Y4€TOM
padoueii nporpaMMbl BOCITUTAHHUSA.

BocnurarenpHblil OTeHIANI JaHHOTO y4eOHOTo MpeaMeTa 00ecednBaeT pealu3aluio CIeayoImuX

I[EJIEBBIX MPUOPUTETOB BOCITUTAHMS O0YJAIONIUXCS OCHOBHOTO OOIIET0 00Opa30BaHHUS:

CO3JaHuc 6JIaFOHpI/I$ITHI)IX YCJ'IOBI/II;'I JJI pa3sBUTHA COMAJIBHO 3HAYUMBIX OTHOIICHUI IIKOJIBHHUKOB, U,

MMpEeKAC BCCIro, HECHHOCTHBIX OTHOIIICHUM:

1.

K Tpydy KaKk OCHOBHOMY CIOCOOY AOCTHIKEHHs >KM3HEHHOIO OJaromnoJiydusi 4ejaoBeKa, 3aJIoTy €ro
YCIIEHIHOTO NPO(ECCHOHATBHOTO CaMOOIIPEAEICHUS U OIIYIEHNs YBEPEHHOCTH B 3aBTPAILHEM JIHE;

K CBOEMY OTEUECTBY, CBOeM Mayioil u Ooibiioii PopuHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
MIO3HaJI MEePBBIE PAJIOCTH U HEYyJauu, KOTOpas 3aBellaHa eMy IpeKaMHu U KOTOPYIO HYXKHO 00eperarsb;
K MHpPY KaK TJaBHOMY MPUHLUITY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KpPENKOM JApYyXKOBbl,
HaJaXKMBAHMUS OTHOIIEHWH C KoJuleraMd Mo pabore B OyaylleM U CO3/JaHus OJIaronpHUsTHOIO
MUKpOKJIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

K 3HaHUSM KaK MHTEIJIEKTYaJIbHOMY pecypcy, oOecreunBaomemMy Oyayliee 4eI0BeKa, Kak pe3yiabTaTy
KpOIIOTJIMBOTO, HO YBJIEKATEIBHOIO Y4€OHOTO TPY/Ia;

K KYJIbType KaK TyXOBHOMY OOTaTrcTBYy 0OIlecCTBa M BaKHOMY YCJIOBHIO OUIYIIEHHS YEJIOBEKOM
ITOJTHOTHI ITPOKUBAEMOM )KM3HU, KOTOPOE JAKT €My YTEHHE, My3bIKa, HCKYCCTBO, T€AaTp, TBOPUYECKOE
CaMOBBIPAKEHMUE;

K 3/I0POBBI0 KakK 3aJIOTy JOJITOM W AaKTUBHOM JKM3HM 4YEJIOBEKa, €ro XOPOLIEro HAaCTPOCHHS U
ONTUMHUCTUYHOTO B3IJIS1A HA MUP;

K K caMHM ce0e Kak XO03se€BaM CBOCH CyabObI, CaMOOIPEACISIONIMMCS H CaMOpPEaTH3yIOIUMCS
JUYHOCTSM, OTBEYAOIIMM 3a CBOE COOCTBEHHOE OyyIiee.



8 KJIACC

KoaudecTBO 9acoB

Konrpoas | IlpakTuyec
Ne i/ HanMeHoBaHMe pa3jejioB H TeM IPOrpaMMBbI

Bcero HBIE KHe
padoThI padoThI

11 XuMust — BakHast 00J1aCTh €CTECTBO3HAHMS U 5 2

HpaKTH‘{eCKOﬁ JACATCIBHOCTH YCIIOBCKA

1.2 BemectBa 1 XUMHYECKHE pEAKIUN 15 1
Hroro mo paznery 20
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6
2.2 Bonopona.Ilonsitue o kucinoTax u comsix
2.3 Bopa. PactBopsr. [TonsTHE 006 OCHOBaHUSAX 5 1
24 OcHoBHbIE imaccm HEOPTraHUYECKUX 11 1 1
COCIIMHEHUI
Hroro mo pazueny 30
[Tepnoanueckuit 3akoH u [leproanueckas
3.1 CUCTEMAa XMMHUYECKUX 31eMeHTOB J[. M. 7

MenneneeBa. CTpoeHue aroma

3.9 Xumnueckast cBA3b. OKUCIUTEILHO- 8 1
' BOCCTAaHOBHTEJIbHBIE PEAKITUN

Hroro mo pazgeny 15

PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68 5 5




9 KUIIACC

KoaudecTBO 9acoB

Ne i/ HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI Konrpo TpakTn
Bcero | JabHBIE yecKkHue
padoThI padoThI
11 [ToBTOpEHue u yriybiieHne 3HaHU OCHOBHBIX Pa3/IeoB 5 1
Kypca 8 kiacca
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuii 4
13 DneKTpoauTHYecKas Juccoruanus. XUMUYECKue g 1 1
peakiuu B pacTBOpax
Hroro no pazneny 17
91 OO6mas xapakTepucTuka XuMuueckux nemMeHToB VIIA- 4 1
rpynnsl. I'agorenst
29 OO6mrast XxapakTepuCTUKAa XUMHUUECKHX eMeHTOB VIA- 6
rpynnsl. Cepa u €€ coeuHeHns
53 OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 1
rpynmnsl. A30T, pochop U UX coeTuHEHUS
24 OO6mrast XxapakTepuCTUKAa XUMHUUECKHX 1eMeHTOB IV A- 8 1 5
TpYIIbl. YTIEpOad U KPEMHHUH U UX COCTMHEHUS
Hroro mo pazgeny 25
3.1 OO01me CBOMCTBA METAILIOB 4
3.2 Baxxneime MeTaJUIbl 1 UX COETUHEHUS 16 1 2
Hroro mo pazgeny 20
4.1 BemectBa 1 MmaTepuaiibl B )KM3HU YEIOBEKa 3
Hroro mo pazgeny 3
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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