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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHMUs MOATOTOBICHA Ha
ocHoBe DenepalbHOrO TOCYAApPCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemennsst Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepalbHOI afaNTUPOBAHHON 00pa30BaTEIHLHON MPOTPaAMMbI
OCHOBHOro  oOmiero oOpas3oBaHusl g OOy4aroIIUXCS C  OrPaHUYEHHBIMHU
BO3MOXKHOCTIMH 310poBbs (IIpruka3z Munnpocsemienus Poccun ot 24 HosiOps 2022 1. No
1025), denepanpHOM paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TmpenMery «Xumus», deaepanbHON MPOrpaMMbl BOCHUTAHUS, C YYETOM
pacnpeiefieHHbIX 0 KjaccaM IpOBepsieMbIX TpeOOBaHUM K pe3yabTaTaM OCBOEHUS
®denepalibHOM aJaTUPOBAHHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus sl 0OydYarolUXCA € 3aJ€P>KKOM MCUXUYECKOTO Pa3BUTHSA U SJIEMEHTOB
COIepXaHMs,, NPEICTABICHHbIX B YHUBEPCAJIbHOM KOAU(UKATOpPE IO XHUMHH,
Konuenuuu mnpenonaBanus ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YyeOnbli  mpeamer  «XHMHS» ~ BXOJUT B NPEIMETHYIO  00JacThb
«EcTrecTBeHHOHAay4YHbIE NpPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOIo OOpa3OBaHMS
XUMUS KaK Y4eOHbI MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB IPHUPOJIBbI,
(GbopMHpOBaHUN HAYyYHOW KapTHUHBI MHpA, CO3/IaHUU OCHOBBI XMMHMYECKUX 3HAHMMH,
HEOOXOJUMBIX JJIsl TIOBCEHEBHOM >XKM3HM, HABBIKOB 3J0pPOBOrO M O€30MaCHOTO sl
YelloBeKa M OKpYyKawlled ero cpeabl oOpa3a >KM3HHM, a Takke B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs] XMMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOnoicHueM TMpaBwil  0e30macHOM  paboThbl MpPU  BBINOJHEHUHM XHUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MpEAMETaAMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJtOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMHUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pAcCTy OOyYarOUIUXCs U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHHMS BEILECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHSA, IPOTHO3MPOBAHHWE CBOWCTB BEILIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJECHUSMH O CTPOECHHMM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUS] XUMUYECKHUX PEAKIIUI.
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B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OINUCAHUIO PE3YJIbTATOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJEHUI0 HOPM U MpaBuil 0e30macHOM paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHOM nporpaMMsl B Ipoliecce 00y4eHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3IIP ycBOWTH KIIIOUYEBBIE XMMHUYECKHME KOMIIETCHLIMHM W IOHATH POJb M 3HAYCHUE
XUMUH CPEIU APYTUX HAyK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO MPAKTUYECKOTO NPHUMEHEHHS HAYYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukay, «buonorus», «l'eorpadus», «Maremarnka» u (GOpMHUPYET
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYET pa3BUTHIO y oOywaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B yCBOGHMHM OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »W3HU; HABBIKOB 3/J10POBOTO M 0O€30IacHOrO AJis
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs MNpeaMery «XUMHUS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvatonuxcs ¢ 31IP. OBnanenue yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMSITH, HEIOCTATOYHOCTHIO 00IIIEeTo 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEJIBHBIM HHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOXxoaMMa ajganTaius oo0bemMa U XapakTepa yueOHOro Marepuaia K 0o3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
MOCTENIEHHOE YCJIOKHEHUE N3YyYaeMOro MaTepHara.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOW M MBICIUTENbHON JEATeIbHOCTH OOYYarolIMXCs Ha YpPOKaX XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUI U
ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS M3YYCHHIO «CKBO3HBIX)
NOHATHI U (POPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHHS MaTepHaa.

[enu u 3agaun U3yyeHus yueOHOro npeamera « XuMHs»
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OOmume wnenu wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@denepanbHOl  pabodeil mporpaMme OCHOBHOTO obOmiero oOpasoBanus. OHu
aKTyaJIM3UPOBAHBl C YYETOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABICHHOCTH OOYYCHHs] HAa Pa3BUTHE W CAMOPA3BUTHE JHMYHOCTH,
dbopMmupoBanue e€ WHTEIUIEKTa W 00mel KyiabTyphl. OOydeHHe YMEHHUIO YYUTBhCS U
NPOJ0JIKAaTh CBOE 00pa30BaHME CaMOCTOSTEIILHO B HACTOSIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHINX QYHKIHHA YIeOHBIX MPEIMETOB, B TOM YHCIIE U « XUMHUMY.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY IPUHATHIO PEIICHUI, CTOCOOHON aalnTHPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEeHHS Ha CHCTEeMAaTUYecKoe NPHOOIICHHE YdYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
MO3HaHUsI, POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIINM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE JIJISI PA3TUYHBIX BUIOB
JeSITeIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YYCHUN XUMHH,

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[EHHOCTH XWUMHUYECKUX 3HAHWUU Ui BBIPAOOTKH HSKOJIOTHYECKH IEJIeCO00pa3HOTO
MOBENICHUS B OBITY U TPYIOBOU JCSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HanpagiieH Ha pelieHne CleayronmX 3a1a4, 00€CIeurnBaroNINX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOTO TMOAXOJO0B K OOYYEHHIO XUMUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE 0CHOBHOTO 00ITIETO 00pa30BaHUS:

dbopMHUpoOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYSCKOM PUMECHEHUH; OBJIAJICHUC TOHATHHHBIM
anmapaTroM M CHMBOJHUYCCKHUM SI3bIKOM XUMUH;

OCO3HAaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHNE OCHOBAMU XMMHUUYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
0e30macHOr0 OOpaIleHusi ¢ BEIIECTBAMH, HCIOJIL3yEeMBbIMH B TOBCEIHEBHOW >KU3HM,
YMEHHEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKM O€30MacHOE TOBEACHHUE B
LEJISIX COXPAaHEHUS 37I0POBbs U OKPYKAIOIIECH Cpeibl;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHSITh
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Xe 3aBUCUMOCTb MPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX HKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyuenue y4eOHOMYy MpeaMmeTy «XUMHUs» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuaia OOy4arolUMUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH JOMKEeH MO COAEpPKaHUI0 U 00beMy OBITh aallTUPOBAHHBIM AJI1 O0YYaOUIUXCS C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM
B IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U TPAKTUUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a IMPaBWJIBHOCTBIO pPEYEeBOro OQPOPMIICHUS BbICKa3bIBAaHUI
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJACHUS U JIEATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
COOJIO/IEHUS TTPaBUJI TEXHUKHU O€30MaCHOCTH MpHU MPOBEACHUH JTaOOPATOPHBIX padboT B
XUMUYECKOM KaOuHETE.

IIpumepHble BuABI aesdATeqabHOcTH oOy4daromuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB aestenbHOCTH oOyuaromuxcs ¢ 3P Ha ypokax xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonbzyemMbix B @OIT OO0 oOumx st Bcex OOydyarolmuxcs BUAOB JIEATEIBHOCTH
ClIeAyeT YCWIHTb BHUJIbl JAEIATEIbHOCTH, CHeuu(puYHbIe I JAaHHOW KaTeropuu
oOyJaromuxcs, Juisi 00ecTeueHus] OCMBICIIEHHOTO OCBOCHHSI COZepKaHUs 00pa30BaHUS

[okymeHT co3aaH B anekTpoHHon chopme. Ne 363 ot 10.09.2025. UcnonHutens: Manbkuxa J1.M. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 5 n3 48. CtpaHnua cosgana: 10.09.2025 19:35 =¥ TATAPCTAH



[0 NPEAMETY: YCUJICHHE TPEIMETHO-MPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpPOW Ha aJITOPUTM; «IIOLIATOBOCTH)» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXOIMMO HCHOJb30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIYET
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaUYEHHBIMU OCHOBAaHUSMH TSl KJIacCU(PUKAIIUA M HAMOJTHEHUE UX MPUMEPAMH U
zp.

[IpumepHass TemaThyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTCTBYET POII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA TPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yaslbHAs
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIEro 00pa3oBaHMs YYEOHBIN MpeaMeT «XUMHS» BXOJUT B
npeaMeTHy0 00JacTh «EcTecTBeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue OTBeAeHO 136 y4yeOHbIX 4acoB— IO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOM  00pa3oBaTeIbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O y4yeOHOMY TMpeAMEeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHONW OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO  OOIIIETO
o0Opa3oBaHUs 00YUAIOIIUXCS C 3aJIEPIKKOUN IICUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEPXAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xmmuu. *Ponp XxuMmuum B KHM3HM dYeloBeka.® Tema M BeliecTra.
du3nueckre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. * XHUMHS B CUCTEME
Hayk.* UYwucteie BemectBa u cMecu. CmocoObl pasgenenms cmeceit. [IpaBuma
0e3o0macHOro oOpalieHus ¢ BEUIeCTBAaMH U JIabopaTOpHbIM 00opynoBaHueM. *[lonsTHe
0 METOJ[aX IMO3HAHUSI B XUMHH. *

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
6
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aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U CloXHbBIE BelecTBAa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyina. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKkoH
MOCTOSIHCTBA COCTaBa BellecTB.® (OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIuh. YpaBHEHUS XUMUYECKUX pEeakluid. 3aKOH COXpPAaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs ¢ J1a0OpPaTOPHBIM O0OPYAOBAHUEM;
W3yuyeHHE W OMHUCaHue (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEIECTB;
HaOmoieHne (pu3nyecKux (IUIaBICHUE BOCKA, TASTHHUE JIb/IA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAINBAHUE METHON
IIPOBOJIOKH, B3aMMOJEHUCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJACHHE U ONUCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHUE caxapa, B3aUMOJEHCTBUE
CEepHOM KHCJIOTBl C XJOpuaoM Oapusi, paznoxenue ruapokcuaa wmeau (II) mpwu
HarpeBaHMH, B3aUMOJAENWCTBUE XKele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHus cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBaHKE, BbIMIAPUBAHUE, TUCTUILISALNS,
xpomarorpadus), MpOBEJEHUE OYUCTKU IOBAPEHHOHM COJIM; HAOJIIOJIEHUE U ONHCAHUE
pe3yabTaTOB TMPOBENCHUS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS] MAacChl;
CO3/IaHHE€ MOJIETIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kuciaopoaa B Mpupoae, PU3nYecKrue U XMMUYECKUe CBOMCTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopatopun *u mpomebInuieHHOCTH. * [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosopot kucinopona B npupoe. *O30H — ajioTponHast MOAUPUKALUS KUCIOPOJa.

TemnoBo# 3P PexT XuMHUYECKON peakinK, TEPMOXUMHUIECKUE YPaBHEHUS, DK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHNE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 (exTa, pa3pyIieHHe 030HOBOTO €O *

Bonopoa — aneMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopoaa B MPHUPOJE,
¢du3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMepe B3aUMOJEHCTBUS C HEMETANIAMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl monyueHus.* [loHsTHE O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuetsl o xumudeckoi opmyiie. PacueTsl MaccoBOM 101 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*®usnueckue cBorictBa BoAbL.* Bona. Ee cocraB, ctpoenue u Mmonexyinbl. *Boma
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACHINIEHHBIX ¥ HEHACHIIIEHHBIX
pactBopax. [lonsTe pacTBOpHMOCTH BemecTB B Boje.* Pacuer maccoBoil monu
BEILIECTBA B pacTBOope (IIPOLIEHTHAsl KOHUEHTpamus). MaccoBass A0Js BeElIECTBa B
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pacTBope. *XuUMHUECKHE CBOMCTBA BOJBI (Pa3IOKEHHUE, PEAKIINHU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ mertamyiaMu, KUCIOTHBIMH W OCHOBHBIMHU
okcugamu). [lonstre 06 ocHoBaHusX. POk pacTBOpOB B MpUPO/JIE U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHHE MNPUPOIHBIX BOJ. OXpaHa U OYHMCTKA
IPUPOAHBIX BOJI.

Baxmneiime  kiaccel  HeopraHmueckux — coeauHeHud.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *ampoTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (II)), Homenknarypa.* *[lonyueHne™® M XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3ammogelicTBUEe C BOAOW, KucioTamu, meiaodamu). OcHoBanus. Knaccudukarus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3uUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMH, cojiaMu). *[lomyyeHue ocHoBaHUM. *

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM U CEpHOM KHCIOT), *crnocoObl moiydeHus.® Psn
aktuBHoctu MetaiwioB H. H. bexeroBa. Conu (cpeaHue): HOMEHKIATypa COJEH,
*crocoObl TOJy4eHHs*, B3aUMOJICICTBUE COJIEH ¢ MeTallJlaMH, KUCIOTaMHu, IeJI09aMHU
U COJISIMU, IPUMEHEHUE.

[Tonsitue 006 am@oTepHBIX TUAPOKCHAAX (HA TMPUMEpPE IMHKA U *aTIOMUHUS ™).
*XUMHUUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTaMH U II€JI0YaMHU, Pa3I0KEeHUE MPU
HarpeBaHuM) U MojiydeHue.*

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3JIyX€; MOJIydYEHUE U U3yUYCHHUE CBOMCTB KUCIOPO/1a; HAOII0ICHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe); HaOII0ICHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHNE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA; B3aWUMOJICHCTBUE BOJIbI C MeTaJUIaMu (HATpUEM M KaJibIlueM) (BO3MOKHO
HCIIOJb30BaHUE BUJIEOMATEPUAIIOB); OIPEJEICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCJIOT U IIeJIoYell; u3yuenue B3aumojaeictus okcuaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT ¢ METaJUIaMH, PEaKIuii HeHTpaau3aluu; moJiydeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajula JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
AKCIIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelnmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

[Teprnonnueckuit 3akoH u llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHUU€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBbHBIE PEAKLINH.
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[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTEHBI,
UHEPTHBIE Ta3bl). *DIeMEeHThl, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCUABI U
TUIAPOKCHUIBI. *

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIMHHOTIEPUOIHAS ™ bopmbl
[Tepuomnueckon cucrembl xuMudeckux syiemMeHTOB . WM. MenneneeBa. Ilepuoabr u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.* Dnexktponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XMMHYECKUX 3JIeMEeHTOB lleproauueckoit
cucrembl J[. 1. MenneneeBa. XapakTepuCTMKa XMMHUYECKOrO OJJIEMEHTAa IO €ro
nonoxenuto B [leprnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB AJIEMEHTOB MAaJIbIX MEPUOJIOB U TJIaBHBIX
NOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOro (IOpSAIKOBOrO) HOMeEpa 3HadYeHHE
Ilepuomuyeckoro 3axkoHa M llepuoaudeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. 1. MeHneneeB — yu€Hbli U TpaXkaaHuH. *

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNeKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKHUX IEMEHTOB.* VloHHAasI CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMMOJIECUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIIUX ITPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUIA,
TaK W TOHATHUM, SBJISIONIUXCS CUCTEMHBIMU JJIsi OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHd,
3aKOH, aHAJIU3, CUHTE3, KIacCu(dUKaIus, NepUoINIHOCTh, HAOIIOIEHNE, DKCIIEPUMEHT,
MOJISTUPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE.

dusuka: mMaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBAa, ra3, (PU3MUecKrue BEIMYUHBI, €UHUIIBI WU3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOTaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo n XumMu4uecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonmueckas cHucTeMa XUMHUYECKHX JIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepronmyeckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKOM PEIIETKN U BUIA
XUMHUYECKOH CBSI3U. *

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHAapO Has U
TpUBHAJIbHAS). XMMHUYECKUE CBOMCTBA BEIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (P PEKTy, M0 N3MEHEHUIO
CTENEHEW OKHUCJIEHUS XMMMUYECKHX DJJEMEHTOB, *HO OOpaTUMOCTH, IO Y4YacCTHUIO
Katanuzatopa).® DK30- ©  JSHAOTEpPMUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHU4. *

*[loHsiTHE O CKOPOCTHM XUMHUYEeCKON peakuuu. IloHstne 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKHUX peakuusx. [[oHATHE O TOMOr€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIeHNEe XUMUYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIIME HA CKOPOCTh XMMHUUYECKON pEaKIMy U MOJI0KEHUE XUMHUYECKOTO
paBHOBecus. *

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, 3IEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTHCCOLMALNS.
DNEKTPONAUTBI U HEdNEKTpoJauThl. KaTHOHBI, aHWMOHBIL. *MexaHu3M AUCCOLUALIU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
auccouuanuu.™ CuibHbIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. YclioBUS MPOTEKAHUS PeaklUid MOHHOTO OOMeHa 0
KoHIa. ITonHbIEe U COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakuuii. XUMUYECKUE CBOKCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAaKIMM HA KATHOHBI W AHUOHBI:
XJIopua-, OpoMua-, HOAUA-, CyibdaT-, kKapOoHaAT-, cUIMKaT-, (ocdar- aHUOHBI
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kejne3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpaduTa U anmasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JICHCTBUS pa3IM4YHBIX (AaKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MTPOLIECCA JUCCOLUMALIMM KUCIIOT, IEN0YEH U
cojgel  (BO3MOYKHO  MHCIIOJIb30BAHME  BMJICOMATEPUAIOB); IPOBEICHUE  OIIBITOB,
WUITIOCTPUPYIOIIUX TMPU3HAKKA IPOTEKAHUs pPEaKUMid HMOHHOro oOMeHa (oOpa3oBaHue
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui (TOpeHHe, peakuuu pPas3jiokKeHHUs,
COEIMHEHMS); PACIIO3HABAHUE HEOPTraHMYECKHX BELIECTB C IOMOILBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (¢uU3MUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momydeHue™, IpuMeHEeHHE.
* JleficTBUE XJI0pa U XJIOPOBOJAOPO/Aa Ha OpraHu3M 4elioBeka. ™ BaxkHeilime XJI0puasl U
UX HAXO0XKJICHHUE B MPUPO/IE.

OOmas xapakrepuctuka »3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAU(PHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nyeckue U XMMHUYECKUE CBOMICTBa (KUCIIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcuapl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (Gu3niecKue
U XUMHUYeckue cBoicTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KaueCTBEHHas peakius Ha cyabdaTr-uoH. CepHucras KucioTa. *XuMHUYECKHe PeaKlnH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHnid B npupoze. [I[puMeHenune cepol U ee COETMHEHUH B
ObITY W B TNPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHNUE BO3/lyXa U BOAOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUIAMH - KHCJIOPOJAOM M BOJIOPOAOM).
Kpyrosopor azora B mnpupome. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moflydeHue™ u MpUMEHEHUE.
Conum aMMoOHUS: cOcCTaB, (U3MYECKHME U XUMHUYECKHE CBOMCTBa (pa3ioKeHue,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3nUecKue M XUMHUYECKHE CBOMCTBa (oOuiue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHUS B Kaue€CTBE MHUHEPAIBbHBIX YJOOpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). ™

docdop, *ammorponnsie Monudukanuu docdopa,* PuanUecKrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETa/NIaMH, HEMETaUIaMH, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakrepuctrka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BaleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amiorponHeie Moaudukanuu (rpadur, ammaz), QuznUecKkue u
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOM M CEepHOU KucioTamu)*. AncopOrus.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoyormdeckue TpoOJeMbl, CBs3aHHBIE C okcugoMm yriaepona(lV); rumotesa
100aJbHOr0 TMOTEIUICHUSI KIMMarta; NapHUKOBBIA 3G dekT.* YronbHas kucioTa U e€
colid, UX (U3MYecCKne W XHMHUYECKHE CBOWCTBA, *MOJy4EeHHWE M NpPUMEHEHHeE.™
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbI. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUM yriepoja (Ha MpuMepe METaHa, TUJIEHA, 3TaHOJIa, YKCYCHOW KHCIOTHI.
*Ux cocraB u xumuueckoe ctpoeHue. Kmaccuduxainuss opraHMueckux BelECTB.™
[TonsiTe 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU 4eloBeKa. *MarepuaibHOE €MHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemnuii, ero ¢usuyeckue W XUMHUYECKHE CBOWCTBA (Ha TMpUMEpe
B3aUMOJICHCTBUSl C MeETa/llaMM M HEMEeTaulaMH), *rmoiydyeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU kucioTe. CUIMKaThl, pU3nYecKne 1 XUMHYECKUE CBOMCTBA, MOJyUYECHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTENbHBIE MaTepHalbl: KEpaMuKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIOB B IOBCEAHEBHOM KU3HU. ™

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, MPOBEACHUE KAUYECTBEHHBIX PEAKIMA HA XJIOPUL-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB WX TMPOTEKAHMS; OMNBITHI, OTpaxaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TajJOr€HOB M HMX COEAUHEHUN (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEpPHAJOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HAKOMJIEHHE C OoOpa3uaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HCIOIb30BAHHE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOyIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yUY€HUE XUMUYECKUX CBOMCTB pa30aBiIeHHON
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peakluu Ha CyJb(aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COCAMHEHU (BO3MOKHO MCIOJIb30BAHHUE BHIEOMATEPHANIOB), 00Opa3aMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHA U (QocdaT-uoH U HM3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEAbIO
(BO3MOHO HCIIOJB30BaHUE BUAEOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUTMYECKUX
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pemérok anMasa, rpaduTa; 0O3HAKOMJICHHE C IMPOLECCOM aJICcopOIUHN pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U M3YYEHHE €r0 CBOWCTB; MPOBEICHHE KAaueCTBEHHBIX PEaKIMii Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIUEH CHIIMKaTHOW MPOMBIIIICHHOCTH; PEelIeHHe YKCIIEPUMEHTAIBHBIX 33a7a4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

Meramibl 1 UX COETUHECHUS

OOmras XxapakTepUCTUKA XUMUYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX  noyiokeHuss B llepuwoauyeckod — cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
1. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaJuioB. MeTtannuueckas CBs3b U
METAJUIMYECKAS] KPUCTALINYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUN DS HAIPSKEHHU
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KUCTOTaMHu). *OO01ue crocoOsl moyrydeHuss MmetaioB. [lonsaTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, AIOPATIOMUHII, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIUIEHHOCTH. *

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHtoB JI. U. MengeneeBa; crtpoeHune aromoB.  HaxoxneHwe B npupoe.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre EeT0YHbIX METAIIJIOB U UX COCIUHEHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepuonnueckoi cucreme xumuueckux snemeHToB JI. M. MeHneneeBa; cTtpoeHne ux
aTOMOB; HaxOXJeHue B mpupoaec. PHU3NUECKHE U XUMHUYECKUE CBOMCTBA MarHusg M
Kayblusl. BaxkHelme coequHeHus! Kanblus (OKCUI, THUAPOKCH, coiu). *JKEcTKoCTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs. *

AnmoMuHui: TonoxkeHue B llepuoamyeckoll cuCTEME XUMHUYECKHX JJIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHUE CBOWCTBA alfOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHIA W THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKUE CBOMCTBA jKelie3a (B3aMMOJICICTBHE C METAINIAMH, KUCIIOTAMHU U COJISIMU).
Oxkcupnpl, runpokcunsl u comu sxkene3a(ll) wm xeneza(Ill): cocraB, cBolicTBa u
*nonydenue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJIb30BaHKE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aUMOJICHCTBUS OKCUIA KAJIBIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEaKIINil Ha
WOHBbI (MarHus, Kajublus, amtoMuHus, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKPAIIUBAHUS IIAMEHA MOHAMH HATPHS, KIS U
KaJblsi (BO3MOXKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia ATFIOMUHUS U TUAPOKCHUAA LIUHKA; PEUIEHUE IKCIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepualibl U TEXHOJOTMHU. BemiecTBa M Marepualibl B IOBCEIHEBHOM
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3onacHoe WCIOIb30BAHME BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momomp Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI FKOJIOTMUYECKON rpaMOTHOCTH. *

*XUMHUYECKOE 3arps3HEHUE OKpyKarouled cpeabl (mpeaenbHas JOMyCTUMAs
koHIeHTpanus Bemiects — [1JIK). Ponb xumun B pemieHnn 3K0I0ruyeckux npoosuem.*

*[IpuponHble HMCTOYHUKH YIJIEBOJAOPOJOB (yroyib, MPHUPOAHBIN Ta3, HedTb),
MPOJYKTHI UX EPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIILIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepUaoB (CTEKIO, CIUIABBI
METAJIJIOB, IOJIMMEPHBIE MaTepHUabl). ™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XHUMHUH B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TMOHATUM, SBJSIOMUXCS CUCTEMHBIMU JJIsi OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMOHSATHA: HAy4HbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KJIacCU(DHUKAIUs, TePUOTUIHOCTh, HAOII0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH, U30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYA, JJICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUIMUECKas pemieTka, CIUIaBbl, (U3UYECKUE
BEIIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOJIBI, TMOJEC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMAnaTh ¢ pe3yiabraramu denepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SIBJISIFOTCSL:

JIMHHOCTHBIE PE3YJIbTATDI:

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHMsI JIOCTMIalOTCsi B XoJA€ OOy4YeHHs XUMUM B €AMHCTBE Y4eOHOU H
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH W  JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEePEOBbIX JIOCTIKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHE U TMOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSATEIHLHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JTOCTYIMHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACATEILHOCTH, K
OCO3HaHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B JabHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPETHBIX
MPUBBIUCK (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KYypeHHUs), HE0OXOAMMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY U peaTbHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUS:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YMCIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
npo(eCCUOHATBHONW NIE€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUS IIEHHOCTH 3/I0POBOTO M 0€30MacHOrO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3J0POBBIO, OCO3HAHUSI LEHHOCTU COOJIOJIEHUS MpaBMJI 0€30MacHOro
MOBE/ICHUS TpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPHUMEHATH 3HAHUS, IOJIydaeMble NpPU H3YYEHUU XUMUH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBILIUICHHS, YMEHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOTPAMMBI TI0
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIHLHBIMU JCHUCTBUSMH, B TOM
qHCIIe:

1) 6a30BbIC TOTUYECKHUE ACHCTBUSA:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB O 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIs YKa3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHE TIOCNIe  TPEABAPUTEIILHOTO  aHau3a,
BKJTFOYAOIIEE YCTAHOBJICHNE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIH U CXEMBI
JUTSI pelieHus1 yueOHBIX U TTO3HABATELHBIX 33/1a4 C TIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKUX TIPOIIECCOB U  HX
MOCJIC/ICTBUSI;

2) 0a30BbBIC UCCIIENOBATEIBCKHUE ICUCTBUS:

C TTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMHUYECKUHN OIBIT, HECIIOKHBIN IKCTIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3eH
1 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOIA;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OITBITA;

3) pabota ¢ undopManuei:

BBISIBJISATH Ie€PUIMTHI MHPOpPMALIUK, JAHHBIX, HEOOXOIUMBIX [JISl PEIICHHUS
MOCTABJICHHOM 3a/1a4Wu;
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npeoOpazoBbIBaTh MH(POPMALIMIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBATh YUYEOHOE B3aMMOJEHUCTBUE B TpymIe (ONpeaesiTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C KCIOJIb30BAHMEM HIJUIFOCTPATUBHBIX MAaTEPHAIOB ISl BBICTYIUICHUS NEPEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HaXOIUTh oOuIee
pelieHre M paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UMLMN M ydeTa
MHTEPECOB; GOPMYIINPOBATh, ApPTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXxuBaTh U (GOPMYyJIHUPOBATh YyUE€OHYIO MpoOJIeMy, ONpPEENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATEIBLHOM IESITEIbHOCTH;

COOTHOCHUTHh CBOM JECUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTaTAMH, OCYLIECTBIISTH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPEICIAThH
CHocOOBI ICUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEJIararh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpENesaTh IMO3UTUBHBIE W3MEHEHUS M HamnpaBiieHUs, TpeOyromue
JanbpHeHIen paboTsl;

OCO3HAaHHO OTHOCUTBCSA K APYIOMY YE€JIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VYJIBTATHI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBHUH, crleruuyueckue s y4eOHOro mpeaMera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBICHHH TPHUPOIBI,
NOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMUYECKOW HAyKd Kak oOJacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPAKTUYECKOM
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJIN IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMU IMOHATUMHOIO ammapara U CUMBOJUYECKOTO SI3bIKA XUMUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHknatypsl (IUPAC u TpuBHanbHON) M yMEHUE HCHOJB30BATh €€ ISl pPEIICHUS
yueOHO-TI03HaBaTEIbHBIX 3a7]a4 C TMOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUA U YMEHHUE C MTOMOIIBI YUUTEIA
MIPUMEHATh CHUCTEMY XUMHYECKHX 3HAHUW IS YCTAHOBJICHUS B3aMMOCBSI3ENM MEXKIY
W3Y4YCHHBIM MAaTEpUAIOM W TPU TOJYYEHWH HOBBIX 3HAHHWH, a TAKXKE B MPOIECCE
BBITIOJTHEHUST Y4Ye€OHBIX 3aJaHUi U npu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE IIOHATHUS: XMMHYECKUM JJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpPHBIH 00bEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJNb (CPEIHss),
XMMHUYECKasl peaklus, pPEakUuh COCIUHEHUs, PEaKUUU Pa3I0KEHUs, PEaKUuu
3aMEIIeHUs], peakIuu 00MeHa, TeTrIoBOol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJISl M TIPOLIEHTHAsI KOHLIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMa, SJICKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paAuyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
HMOHHAsl, MeTaJUIM4YecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJIEHUE, JJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIArarolIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHSs, TEOPHUS DICKTPOJIUTHUYECKON
JIMCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHMS BEUIECTB U WM3YyUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHUS
aneMeHTa B llepmoanueckor CHCTEME C YHMCIOBBIMHU XapPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij smpa, 0oOIIee YHCIO AJIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPIETUYECKHM YPOBHSAM aTOMOB IMEPBBIX TPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XUMHYECKHE PEaKIMU C OMOpPOM Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb M BOCCTAHOBUTEIL [0 aJTOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, xJ0p, HATpU, Kaluh, MarHUi, KadblMi, aTIOMUHUN, XKEJIE30) H
CJIO’KHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PaCTBOPOB (BO/Ia, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJOPOA, OKCUABI U TuApoKcuabl MeTaioB | - [TA rpymnm, amomunus, menu (II),
nuHka, xkenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAs! KUCJIOTa U X COJIM); OMUCHIBATh C ONIOPON Ha IUIAH U KIIIOYEBBIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOCHHUS IOCIE MPEABAPUTEIBHOIO aHaIu3a I0J PYKOBOJCTBOM
nejarora, MPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MO>KHOCTb
NPOTEKAaHUsI XUMUYECKHUX MPEBPALLECHUI B Pa3IMUHbIX YCIOBUSX, BIMSHHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHUE COCTABJIATH MO 00pa3lly, CXeMe, alroOpuTMy Y4YeOHBIX JIEWCTBHA
MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHHSI peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMIUX XUMUYECKUE
CBOMCTBAa M3Y4YEHHBIX KJIACCOB /TPYNNI HEOPTaHWYECKUX BEIIECTB, a TaKXKe
MOJITBEPIKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHHME BBIYUCIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PacTBOpE, KOJUYECTBO BELIECTBA M €ro maccy, o0ObEM ra3zoB C ONOpPOH Ha
oOurre Gpopmybl; yMEHHE TPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEAKIUM U
HAXOJUTh KOJIMYECTBO BEIECTBA, 00BEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTIOpOi Ha 00pa3el], aNroOpUTM yUeOHBIX JCHCTBU;

BJIa/ICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO Mo3HaHUs (HaOII0eHNe, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIHPOBAHUE) MPH H3YyUYECHUU BEHIECTB M XUMHYECKHX SIBICHUH C
OMOpOl Ha alIropuTM Y4eOHBIX JEWUCTBHUM; yMeHUe chOpMYIUpOBaTh MPOOJIEMy H
NPEJIOKUTh TyTH €€ PEIICHHsS C TOMOINBI0 TIearora; 3HaHHWE OCHOB Oe30IacHO
paboThl C XWMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW TOCyAOH M JabopaToOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMHUYECKUX HKCIEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IjaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3yYEHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PU3NUECKUMH U XUMHUUECKUMU SBICHUSIMU;

OTIBITHI, WIUTIOCTPUPYIOLIME TPU3HAKN MPOTEKAHHSI XUMUUYECKUX PEAKIIHIA;
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U3ydeHe CrocoO0B pasesieHus] CMeceid;

HOJYYCHHUE KUCIIOPOIa M U3YUYCHHUE €T0 CBOMCTB;

HOJTyYCHHE BOJIOPOJIa M U3YUYCHHUE €TO CBOKCTB;

HOJIYYCHHE YTIICKUCIIOTO Ta3a U U3Y4YCHUE €r0 CBOMCTB;

HOJYYCHUE aMMHaKa U U3yYCHHUE €ro CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEACICHHOW MAacCOBOHM J10Jieii pacTBOPEHHOTO
BEIIICCTBA,;

UCCIICIOBAaHWE W OIMCAHUE CBOMCTB HEOPTaHWYECKUX BEIICCTB PA3TMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpPEJIEIICHUS XapaKTepa Cpellbl B PACTBOPaX KHCIIOT ¥ MIEIIOUeH;

U3yYCHHE B3aWMOJACHCTBHMS KHCIOT C METaUIaMH, OKCHJIAMH METAJLIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMH,

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJTHOTO METajlla APYyTUM U3 PacTBOpa COJIH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

pEelIeHHe OKCIePUMEHTANBHBIX 3amad 1o TeMe «OCHOBHBIE — KJIacChl
HEOPTaHUYECKUX COSTMHCHUI,

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3aJad 10 TeMe  «DJIEeKTPOJUTHICCKAs

JUCCOLAINSY;

PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4y Mo TeMe «BaxHeWlmne HeMeTaJUlbl U UX
COCIUHCHUS;

pEILICHUE SKCIEPUMEHTANIBHBIX 3a7ad Mo TeMe «BaxHeilmme MeTtauibl U UX
COCIVHCHUS;

XUMUYECKHE DKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE TTPU3HAKHN MTPOTCKAHUS PEaKIIHi
HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacCTBOPaxX HOHBIL:
xJjopua-, Opomuna-, uoauaA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

yMEHUE TPEACTABIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIHUII U BBISBISTH YMITUPUIECCKUE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCCTHEBHOM >KM3HU, a TaK)Xe NPABWIIAMHM TIOBEICHUS B IEIAX COEpeKeHUS
3I0POBBbS M OKPYKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWE Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha JKWUBBIC OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KUPOB, OCITKOB, YIJICBOIOB /ISl OPTaHW3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPaBUJILHO WCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHBbIC YIO0OpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisA, MPUPOTHOTO Traza, HePTH) B OBITY, CEIHCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE TMPUBOAUTH TMPUMEPHI  MPABUIHLHOTO
WCIIOJIH30BAHUS N3YUEHHBIX BEIIECTB U MaTEPUAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOILIECCAMU, NPOUCXOASIIMMU B MaKpo- U MHKPOMHUPE, OOBSCHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK TO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl HA aIrOPUTM: YMEHUE OOBEKTUBHO OLICHUBATH
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeGoBaHusT K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TIpeaMeTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pesynbrarel mo romam (GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pEe3ynbTaToOB OT IrOJa K rojy, YK€ Ha3BaHHbIE B NPEABIAYIIMX roAax MO3UIUH, KAK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTHb, OTHOCHUTEIbHAs aTOMHAas W MOJICKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MACCa, MACCOBAS IOJISI XUMUYECKOTO DIIEMEHTA
B COCIUHEHUHU, MOJSIpHBIH O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3JEKTPOOTPHUIIATEILHOCTR®,  CTENEHb  OKUCJICHUS,  XHUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIIeHUs], PeaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE peakiuu; *TernoBoi sdext
peakuu’™®; aIpo aroma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTAalb, PaIuyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasl JIOJs BelecTBa (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX IMOHATHHA (CM. m. 1) u
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUH XUMHUECKUX PEaKIIMK, 3JICKTPOHHOTO OaaHca;

OTIPEIENSTh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUAX; CTEIIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM HA OMpENeSICHHUs, B TOM
YHUCJIe CTPYKTYPUPOBAHHBIC; TMPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
CoemUHEeHW 1o (opMmysaM; BHUJ XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TPEACTABICHHE O CHUCTEME XHUMHUYECKUX 3HAHUN, YMETh C TOMOIIBIO
VUHTEIS MPUMEHSITh CUCTEMY XMUMHYECKUX 3HAHWMW, JUIsl YCTAHOBIICHUS B3aWMOCBSI3U
MEX]Ty M3y4YE€HHBIM MaTEPHAJIOM | MPHU TOTYyYSHUN HOBBIX 3HAHMIA, & TaKXkKe MpU padoTe
C WCTOYHMKAMH XuMU4eckol wuH(popmammu. OpHEHTUPOBATHCA B TMOHATHSIX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOpUTM Y4EeOHBIX JACHCTBUN HM3y4YEHHBIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, I[lepmoanueckuii 3akon J[.U.
MenpeneeBa, *3aKoH MOCTOSIHCTBA cOCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnemeHtoB  JI. MI.  MenneneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl siapa,
00111€€ YMCIIO JIEKTPOHOB U PACHPEICIICHUE UX 10 AIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peaknuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerIoBoMy 3P HEeKTy, MO0 U3MEHECHUIO CTEMEHNW OKHCIICHHS] XUMUYECKUX AJIEMEHTOB) C
ONIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE NMPUMEpPAMU MOJEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO 00CYKICHHUS C Ie1arorom;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIbHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, 0000IIeHUe, CcucTemMaTu3alus, Kiaccuukaius, BbISIBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX

peaKInii; C€CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHblii W MBICICHHBIN)® 107 PYKOBOJICTBOM
nejarora,

ClIeIOBaTh MpaBUJIaM IOJIb30BAHMUSI XMMHMYECKON MNOoCcyAod M J1abopaTOpHBIM
o0OpyOBaHUEM, a TakXKe IpaBWJIaM OOpaIlEHHUs C BELUIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU IO BBINOJHEHUIO JA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U
coOMpaHHI0 Ta3000pa3HbIX BeEIIEeCTB (BOAOpPOAa M KHUCIOPOJA), NPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U NPOBOAUTH XUMUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MOMOUIBI0O HMHIUKATOPOB (JIAKMYC, (eHOI(TaNenH, METWIOpaHX H JIp.),
MOATBEP>KIAIOIINX KAaYeCTBEHHBI COCTAaB HEOPraHUYECKUX BEHIECTB (KaueCTBEHHbIE
pEeaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKpbhIBaTh CMBIC OCHOBHBIX XMUMHYECKUX IOHSATHN: XHUMHYCCKUH DSJICMEHT,
aToOM, MOJIEKyJia, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTETICHh OKHCICHHS, XUMHUYECKass pPeaKiius,
XUMHYECKasi CBSA3b, *TEIIOBOM A((PEeKT peakuuu, MOJab*, MOJSApHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SICKTPOIUTHYCCKAS AUCCOIUAINS, PEaKIIMd HOHHOTO
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oOMeHa, KaTaiu3aTrop, *XUMHYEecKoe paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakiuu’™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOIus, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEeCKas pemérka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHWMHMUYECKOW peakuu™®, MpeaeiabHO JO0mycTHMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMU PE3yNbTaTOB HaOIIOJCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuil 3a7a4. Mcnons3oBaTh 0003HaueHus, umeromniecs B [lepuonndeckoii cucteme
1 TabJuIle PAcTBOPUMOCTH KHUCJIOT, OCHOBaHUM M COJI€H B BOAE ISl BBIMOJHEHUS
3a1aHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMHUYECKOHN CBsI3U (KOBaJEHTHAsl, MIOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BelecTBa™;

packpeiBath  cmbicn  [lepmoamueckoro 3axkona .M. Menneneera wu
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHIBATh U XapaKTEpHU30BaTh™ TaOIMYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHas noarpynmna (A-rpymnma)y u «mnobounas noarpymnmna (b-rpymma)», manbie u
OOJIbIIME MEPUOBI; *COOTHOCUTH * 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAM); *OOBICHATH® 0O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XWMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUHN B IpeAesiax MajblX NEPHUOAOB M TJIABHBIX MOAIPYIIl C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKIU (10 YHCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BELIECTB, I10
Ter1oBoMy 3G (eKTy, M0 U3MEHEHHUIO CTETIeHEeH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHHWE MPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUI C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHHS
peaKLMii, TOATBEPHKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBS3M MEXIY BEIECTBAMMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIECHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
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BO3MOXKHOCTH TIPOTEKAHHMSI XWMHUYECKHX TMPEBPAIICHUN TOCIe MPEeaBAPUTEILHOTO
OOCYXKIECHHS C MearoroMm;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTa Mo (popMmyre COeIMHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOpE; MPOBOJUTH PAcUETHI MO0 YPaBHEHUIO XUMHYECKOW pEaKInuu ¢
OTIOPO¥ Ha alTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJI30BAHHUS XHMHUYECKON MOCYAOH M JIabopaTOPHBIM
o0OpynOBaHUEM, a TakXKe IMpaBWIaM OOpaIeHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU T10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMICCTB (aMMHUAKa U YTIIEKHUCIIOTO Ta3a);

MPOBOJUTH PEAKIIMW, TOATBEPKIAIONINE KadyeCTBEHHBIH COCTaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHI-, HOIWI-, KapOoHAT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCHUA-HOHBI, KATHOHBI aMMOHHS W HOHBI
M3YYEHHBIX METAVIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
BELIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICTUTEIBHOU JIEATEIbHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMaTU3allUi0, BBISBICHHE  MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYECHMs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIUH;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 Kacc
KosnyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u KonTpoabHbie IIpakTH4eckue JyiekTpoHHbIE (UG pPOBbIE)
n/n TeM MPOrpaMmbl Bcero padoThI padoThbI o0pa3oBaTe/ibHbIE peCypChl
Pasznea 1. [lepBoHayanbHble XUMHYECKHE OHATHSA
Xumus — BakHasi 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) ) bubmnoreka IIOK
HPAKTUYECKOH JAEATEIbHOCTH https://m.edsoo.ru/7f41837¢
yesoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 Bu6amnoreka LIOK
peaknuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiimme npeicTaBuTe/ M HEOPraHMYeCKUX BelleCTB
. Boznyx. Kucnopon. [Tousatue 06 5 1 bubnunorexa [JOK
' OKCHJax https://m.edsoo.ru/7f41837¢c
Bonopon.Ilonsitue o kucnorax u bu6nmoreka [JOK
22 COJISIX 8 ! https://m.edsoo.ru/7f41837¢c
b 3 Boga. PactBopsl. [lonsitue 06 5 1 1 Bu6nmorexa [{OK
OCHOBAaHHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bu6mmoreka [JOK
2.4 HEOPraHWYECKUX COCTMHEHUN 1 I ! https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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[Tepuoanueckuii 3aKOH U

31 Ilepronnueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYEeCKUX deMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
X .
. OHMquCKa;I CBSI3b 0 1 Bu6morexa LIOK
’ KHCIHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubmuorexa [JOK
n 1
TOTO TO pasAety 7 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 2 bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB IT1O 68 6
I[TPOT'PAMME
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9 KNTIACC

Ko1M4ecTBO 4acoB DJIeKTpOHHbIE
(uudpossbie)
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/m Kontpoabnsie | IlpakTuyeckne | 00pa3oBaTe/bHbIe
NnporpaMmmbl Bcero
padoThI padoTbI pecypcebl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 ) Bubnuorexa [IOK
' OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHULIe 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bu6miorexa [OK
peaxkunn https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 9 1 1 bubnuoreka I[TOK
' XUMHYECKUE PEAKIINU B pACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUSI
b1 OO01mas xapakTepUCTHKA XUMUYECKUX 4 | Bubnuorexa [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 . pVIAp C & 6 1 bubnuorexa 1IOK
’ ICMCHTOR “TPYTHIBL. Lepa 1 ee https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
b3 - pVA P A 7 1 bubnmmoreka HOK]
) PNICMEHTOB VA-TpynIbL. A3OT, dochop 1 ux https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b 4 o pIV Ap v g | ) bubnuoreka [HOK
’ aﬂeMeHTVOB “TPYIIBL. FTACpOL | https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCIUHEHUS
Uroro no pazgeny 25
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Pa3zgen 3. MeTa/JIbI M BX COeIUHEHUS

3.1 OOu1re cBOCTBAa METAIIIOB 4 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
30 B . 16 but6mmoreka [IOK
. QKHEHIINEe METAJJIbl U UX COCTMHEHUS https://m.edsoo.ru/7f4 12636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
bubmnoreka IIOK
4.1 BemecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 2 Bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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KaJIeHllapHO- TEMATHYECCKOC IJIAHUPOBAHUE

8 KJIACC
KosimuecTBO 4acoB DJeKTpoHHbIe
uudposeie
Ne
u/n Tema ypoka B Konrpoasnbie | IlpakTuyeckue o0pa3oBaTeJbHbIE
cero
padoThI padoTbl pecypcbl

1 [Ipeamer xumun. Posb XUMuU B KU3HA 1
yesioBeka. Tena u BeniecTna

) 1 bubmnoreka IIOK
IToHsATHE 0 METO/AX MO3HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI

3 p 5 p -~ 5 p P i 1 bubmnoreka IIOK
B JJaOOpaTOpUM U IPUEMBI OOpaIIEHUS C

opartop p partt https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTOBAHUEM)

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nuorexa [IOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 p . p a . ! 1 but6mmoreka [IOK

Meceil (Ha mpuMepe OYMCTKH TOBapEHHOM
emecei ( PHMED p https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI U MOJIEKYJIBI. XUMUYECKUE DIIEMEHTBHI. 1 bu6muoreka [JOK
3HaKu (CHMBOJIBI) XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/ff0d2a6c

. ATtoMHO-MoeKysipHOE yueHue. [IpocTeie u 1 bubnuotexa [JOK
CJIOJKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

. < . H | Bu6nnorexa [IOK

nMmudeckas ¢popmyiia. BaaeHTHOCTh aTOMOB
ec (bopmy https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
9 BanenutHocTh aToMoB. Perrenue 3amaud. 1 bu6mmorekxa [IOK
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https://m.edsoo.ru/ff0d2be8
10 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTENBHAS MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
12 Komnuecto BemecrBa. Monb. Mossipaast Bbu6nuoreka [LIOK
Macca https://m.edsoo.ru/ff0d5230
13 bubmuorexa [JOK
Pacuets! o Teme: "Xumugeckas gpopmymna” https://m.edsoo.ru/ff0d2d50
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHs IPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnnorexa [IOK
XUMHUYCCKHE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brramcnenns KoamyecTBa, MacChl BEIIECTBA I10 Bubnuoreka HOK
17 N
YPaBHEHUSIM XUMUYECKUX pEeaKLUi https://m.edsoo.ru/ff0d5708
Knacc a ec €aKIui
5 npuKanus XAMAYECKUX PEaKIIuii BuGmorexa [IOK
(coemuHeHus, pa3oXKeHHs, 3aMEIIECHU, https://m.edsoo.ru/f0d3134
obmMmeHa)
19 M. B. T L bu6mmoreka [JOK
. B. JJomoHOCOB — y4EHBIIA- 3Hu1/n<nvone)mcr https://m.edsoo.ru/f0d40c4
O0001IeHne 1 cucTEMaTU3aINS 3HAHUI
b0 KonTponbnas padorta Nel no teme «BemiectBa
1 XUMUYECKUE PEAKITHI)
Bo3s — cMech ra3zoB. CocTaB BO3ayXa.
b1 K X MEeh Tason TaB BOSAYX bubmuotexa [JOK
Oncnopon — DJIEMEHT U MPOCTOE BEUIECTBO. https://m.edsoo.n/ff0d448e
30H
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du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHucaopoa (peakiuy OKUCICHHS, TOPEHUE) bubmmorexa [JOK
poza (peaiit » TP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCHUIAX
CriocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 nabopaTopun iqn OMBIH_IJIerH(leTI/I bubmmorexa [JOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
[TpakTueckas paborta Ne 3 o reme
24 «Ilonmydyenne u coOupaHue KUCiIopoaa bubmorexa LHOK
i o P posa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
TennoBoii 3 PekT XUMUIECKOHN peaKInu,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
25 9K30- M SHJIOTEPMHUYCCKHUX PeaKIusX. TOmmBo bubmorexa LHOK
sotep PEAKIHAX. https://m.edsoo.ru/ff0d4790
(He(Th, yroms, MeTaH). 3arpsi3HEHUE BO3IyXa,
CIOCOOBI €ro Npe0TBPAIIECHHUS.
b6 Bonopox — aneMeHT U IpoCcToe BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
b7 ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
28 [ToHsITHE O KUCIIOTaX U COJISX Bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
D9 bubmunorexa LIOK
Crioco0sI ToTy4eHust BOAOPO/1a B TAOOpaTOPUH https://m.edsoo.ru/ff0d4dd0
I[pa eckas pabora Ne 4 mo Teme
30 3 Krreckai p 5 ' 1O TeM bubnuorexa [IOK
« onyqveHne 1 coOupaHue BOJIOPOa, U3yUCHHE https:/m.edsoo.ru/f0d4f42
€ro CBOMCTBY»
N bubmuorexa [JOK
31 Moutsipabiii 00bEM Ta30B. 3aK0H ABOTAIPO
p AP https://m.edsoo.ru/ff0d542¢

29

[okymeHT co3aaH B anekTpoHHow copme. Ne 363 ot 10.09.2025. UcnonHutens: ManbkuHa J1.11.
Ctpanuua 31 u3 48. CtpaHuua cosgaHa: 10.09.2025 19:35

B I/IEKTPOHHbBINA
=® TATAPCTAH



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA
32 a3a 10 €ro N3BECTHOMY KOJIMYECTBY BEIIECTBA bubmotexa [IOK
rasa 1o ero u3BeCTHOM JI
. Y y Bttt https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruucnenus 00EMOB ra30B 10 YpaBHEHUIO
33 eaK a OCHOBE 3aKOHa 00BEMHBIX bubmotexa [IOK
WU Ha OCHOB H
peardt . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
34 dusnueckre 1 XUMHUYECKHE CBOIICTBA BOJIBI brbmorexa LIOK
https://m.edsoo.ru/ff0d587a
bu6mmorexka [IOK
35 Cocras ocuoBanuii. [Torstue 00 HHAMKATOpAX
P hitps://m.edsoo.ru/ff0d59¢2
Bona kak pacrBopurtenb. Hacwimenasie u
16 s p P M H bubmuorexa [JOK
HEHACHII[EHHBI CTBOpBL. MaccoBas 10J1st
CHACILICHHRIC PaCTBOP A https://m.edsoo.ru/f0d5b40
BEIIIECTBA B PACTBOPE
IIpakTuueckas padora Ne 5 mo Teme
37 1_1; p . . bu6nmoreka [JOK
«IIpuroroBiaeHne pacTBOPOB C ONPEACTEHHON
< IpHro f) e Ue p p peat https://m.edsoo.ru/ff0d5eba
MacCOBOMH JI0JIel paCTBOPEHHOTO BEIIECTBA
13 KonTponbnas padota Ne2 no teme «Kucnopos.
Bonopoa. Bona»
19 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
m - . bu6mmorekxa [IOK
OJyYEHHE U XUMHUYECKHE CBOICTBA
ya https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB
i1 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bu6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
47 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubimmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
43 Kucnotsr: cocras, kimaccudukanms, bu6mmoreka [IOK
30
[okymeHT co3aaH B anekTpoHHow copme. Ne 363 ot 10.09.2025. UcnonHutens: ManbkuHa J1.11. B I/IEKTPOHHbBINA

Ctpanuua 32 n3 48. Ctpanuua cosaaHa: 10.09.2025 19:35 ¥ TATAPCTAH


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
44 [Tonydyenune u XuMHUYECKHUE CBOMCTBA KUCIOT 1 Bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
45 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI 1 BuGnnorexa LIOK
TIOJTyYCHNsI, XUMHUYECKHIE CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
16 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 1 bubnnorexa [HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7¢c
COCMHECHU I
47 I'eneTuyeckas cBsI3b MEXY KilaccaMu 1 Butmoreka [IOK
HEOPraHWYECKHX COCIMHCHNH https://m.edsoo.ru/00ad9a50
. bubnnoreka [JOK
48 O0o01IeHNe U CHCTeMAaTU3alns 3HAHUH 1 1
https://m.edsoo.ru/00ad9cb2
19 KonTponbHnas padora Ne3 no teme "OcHOBHBIE | |
KJIACChl HEOPTAaHUYECKUX COCTMHEHUM"
[TepBbie MOMBITKN KIACCU(UKAITUU XUMHUIECKUX
50 anemeHToB. [loHsTHE O Max CXOJHBIX 1 bubmorexa HOK
) pyn s https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
ITepronnuecknii 3akoH u [lepuoanueckas
51 PHOA pHOA . | bubmuorexa [JOK
cucTeMa XuMu4eckux snementos [1. U.
A https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [JOK
52 IIepuonasl, TpymIibl, IOATPYIIIEI 1
PHOLEL TPY APy https://m.edsoo.ru/00ada52c
53 Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
H3oTormsl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB
54 P 0 P . 1 1 bubmuorexa [JOK
anemeHToB lleproanueckoit cucremsr /1. 1.
PHOA A https://m.edsoo.ru/00ada6bc
Meunpgeneena
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XapakTepucThKa XUMHUYECKOI0 3JIEMEHTA 10
55 ero noJioxkeHuto B [lepuonnueckon cucreme /| 1 bubmmorexa LIOK
pHOA ' https://m.edsoo.ru/00ada824
H. MenneneeBa
3uauenue [leproandeckoro 3akoHa I
56 a3BUTHS Ha pn I/II[ npaktuku. 1. 1 ! 1 bubmmorexa [JOK
P e . P o A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAaror U rpaxaaHuH
DJIEKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX
57 a1eMeHnToB/ Beepoccuiickas mpoBepouHas 1 bubmorexa HOK
P POBCP https://m.edsoo.ru/00adaab8
pabora
58 HonHas xummuyeckas CBI3b 1 brbmiorexa LIOK
https://m.edsoo.ru/00adac34
59 KoBanenTHas noJyisipHasi XuMrU4YecKas CBs3b 1 brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
60 KoBasieHTHast HenoasipHask XUMUYECKasi CBSI3b 1 brbmiorexa [IOK
https://m.edsoo.ru/00adaab9
61 CreneHb OKHCICHUS 1 brbmorexa [IOK
https://m.edsoo.ru/00adae28
62 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 brbmorexa LIOK
https://m.edsoo.ru/00adb076
63 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 brbmiorexa [IOK
https://m.edso0.ru/00adb076
64 CocraBnenue ypaBaenuii OBP. 1 Bubmzorexa LIOK
https://m.edsoo.ru/00adb33c
65 O0o001menne 1 cucTeMaTu3alys 3HaHuH 110 1 Bu6moreka [JOK
KypCy XMMHH § KJacca. https://m.edsoo.ru/00ad9cb2
66 Htorosas koHTposbHas paboTa Ned 1 1
. P . : bubmuoreka [IOK
C3CPBHBI YPOK https://m.edsoo.ru/ff0d61c
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9 KNACC

Ko/1M4ecTBO 4acoB JJIeKTPOHHbIe
uudgposbie
Ne
w/n Tema ypoka B Kontpoabubie | IpakTuueckue | 00pasoBaTeibHbIe
cero
padoThI padoThI pecypceel
Ilepuoanueckuii 3akoH. [lepuognueckas

1 P P u 1 bu6mmoreka [IOK

cUCTeMa XMMHUYecKux aemeHTos 1. U.

https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

) " 1 bubmuorexa [JOK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX

P p https://m.edsoo.ru/00adb6b6
IIEPUOJIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 Bu6mmorexa [IOK
HCOPraHNYCCKUX BCIICCTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4YeCKO# CBSA3U U THITBI 1 Bu6morexa LIOK
KPHCTAILTMIECKNX PeIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

S «IToBTOpenue u yriay0ieHue 3HaHU 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»

6 Knaccudukanus XuMHUUECKUX peaklui 1o | Bubmmoreka LIOK
PasJINYHBIM TIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUUYECKOMN pPEAKIINH.

; 0 1 bu6mmorexa [IOK

OHSITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

g @akTOpsI, BIUAIOIIKNE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
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9 bubmuorexa [JOK
OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade

10 Teopust FIEKTPOTUTAYECKON AUCCOIUALINH. bubnmoreka [JOK
CunbHbIC U cl1abble AJIEKTPOJIHTEHI https://m.edsoo.ru/00adcd68

1 bubnuoreka HOK]
VoHHBIE yPaBHEHUS PEAKIHil https://m.edsoo.ru/00add448

12 CocraBieHre HOHHBIX YPaBHEHUH peakui bubmorexa LIOK

P P ' https://m.edsoo.ru/00adb33c

XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM B

13 - o6 . bubnnoreka HOK]
CBETE MPEICTABICHHUI 00 3JIEKTPOTUTHIECCKOM https://m.edsoo.ru/00addsds
JUCCOITHAITUU
XHUMHUYECKHUE CBOICTBA COJIEH B CBETE

14 - ob . bubnnoreka HOK]
MPEACTABICHUH 00 AIEKTPOTUTUUECKON https://m.edsoo.ru/00addsb2
JTUCCOITHAITIU

15 bu6mmoreka [IOK
TTousTue o TUJPOJIA3E coJyien https//medsooru/OOadd9d4

16 bubnuoreka [HOK]
O6001eHre 1 cUCTeMaTH3alHs 3HAHKH https://m.edsoo.ru/00addd12

17 [IpakTuueckas padora Ne 1. «Pemienue bubnuoreka I[HOK]
DKCIIEPUMEHTAIBHBIX 3a1a9)) https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo Teme

18 3 p p bubnmoreka HOK
(ITMEKTPOTUTIICCKA TUCCOIHATIHAL https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))

19 OO6m1ast XxapaKTeprCTHKA TaJOTEHOB. bubnuoteka [HOK
XVMUYECKUE CBOKCTBA HA IPUMEPE XJIOPA https://m.edsoo.ru/00addfe2

20 XinopoBogopoa. ColisiHast KUCTIOTA, bubnmoreka [JOK
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XUMHUYECKHE CBOICTBA, MOJIyICHNUE, https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
21 «ITonydenne conTHON KUCIOTHI, N3yUEHHUE €€ 1 1 bubmmorexa LIOK
. i > H3YH https://m.edsoo.ru/00ade348
CBOMCTBY
Bpruucienus no ypaBHEHUSIM XUMHYECKHUX
22 €aKI[1i, eClIM OJUH U3 PEareHTOB JaH B 1 bubmorexa LOK
oA, A p A https://m.edsoo.ru/00ade488
H30BITKE
b3 OOmas xapakTepucTHKa 21eMeHTOB VIA- 1 Butmoreka [IOK
IPYIIIBI https://m.edsoo.ru/00ade64a
Annorponubsle MOIU(MUKAILIMU CEPEI.
P ¢ N P . bu6mmoreka [IOK
24 Haxoxnenue cepbl 1 €€ coeTMHEHUH B 1

N https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHUE CBOMCTBA CEPbI

s CepoBoaopoj, cTpoeHue, Pu3nyeckue u { Bub6imoreka LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
b6 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE 1 bubnuoteka [HOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CepHON 1 bubnuoreka [HOK
KHMCIIOTBl. XMMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
27 OKpY>KaroIlen cpelibl COETUHEHUSIMU CEPbI
Beruucnenue MaccoBOil JOIM BBIXOJ1a 1 bubnmoreka [HOK]
08 MIPOAYKTa PEaKI U https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIeMEHTOB V A- E6imorexa 110K

29 rpynnsl. A30T, pacipoCTpaHEHHE B IPUPOJE, 1

B https://m.edsoo.ru/00adeead
(bu3nUecKkre U XUMHUYECKIe CBOHCTBA

30 AMMHaK, ero GQu3MUYecKue ¥ XUMHIECKHE 1 Bu6morexa [IOK
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CBOMCTBA, NOJIYYCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o teme

a1 1_}; P bu6mmoreka [IOK

«Ilonydyenne aMmmmuaka, u3y4yeHue ero
. v » 15X https://m.edsoo.ru/00adf180
CBOMCTB»

1 A3oTHas KucioTa, e€¢ Gu3ndecKue u bubnnoreka [HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHUS

13 B KaueCTBE MUHEPAJIbHBIX YA0OPEHUH. bubnuorexa [IOK
XUMUYECKOE 3arpsI3HEHUE OKPYKaAIOIEN https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u pochopnast

34 $op A docdopa (V) 1 pochop bubmuorexa [JOK
KHUCJIOTa, PU3HYECKUE U XUMUUECKHE

L ¢ https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonws3oBanne GpocdaToB B Ka4eCTBE

35 ¢ 5 ¢ . 3 bubmuorexa [JOK

MUHEpaIbHBIX yI0OpeHH. 3arps3HeHue
P N yA00P p https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTaMu

36 VYrnepon, pacnpocTpaHEeHUE B IPUPOJIE, bubnunoreka [JOK
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

37 XAMUYECKHE CBOMCTBA. DKOJIOTHUYSCKIE bu6nmoreka [JOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
Iv)

. bubmuotexa [JOK
38 VYrosbpHas KUCIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 mo Teme
39 "l'i) P bubmuorexa [JOK
OJIy4€HHE YIJIEKUCIIOTO Tasa.
i yr https://m.edsoo.ru/00ae027¢
KavecTBeHHas peakiiys Ha KapOOHAT-HOH"
40 [TepBoHavyasbHBIC TOHATHS 00 OPTAHMYECKUX bubnuorexa [JOK
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BELLECTBAX KaK O COCAUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e

41 Kpemuunii u ero coequHeHust Bubmaorexa ITOK

P https://m.edsoo.ru/00ac080a
[TpakTudeckas padora Ne 5. Pemenue

47 P P bu6mmoreka [IOK

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
p . A https://m.edsoo.ru/00ae0bf2
«BaxHeinme HeMeTaJUTbl U UX COSIUHCHHS

43 KonTponbnas padora Ne4 no teme
«BaxkHeume HeMeTaUIbl U UX COSUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYCCKHX

m 3JIEMEHTOB — METaJJIOB. MeTajuimdeckas bubmuorexa [JOK
CBS3b U METAIINYECKAs KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

45 5 . . bu6mmoreka [IOK

JIEKTPOXUMHUYCCKHUH PsI/T HATIPSKESHUH
p P p https://m.edsoo.ru/00ael156
METAJIOB
O6111e crnocoObl MOTYyYEHHsI METaIOB.

46 CrnnaBel. Beranciaenus o ypaBHEHUAM bubnnoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKUT MPUMECH

bu6mmoreka [IOK

47 IToHsATHE O KOPPO3UM METAILIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

48 [llenouHbIe METATIbLI 1

https://m.edsoo.ru/00ae14b2

49 OKcHuabl ¥ THAPOKCUIBI HATPUS U KaJIHUs bubnnorexa LIOK

P p https://m.edsoo.ru/00ae14b2

50 [[lenouno3eMeNnbHBIC METAJIIIbI - KAJIBIIUN 1 bubaunoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

51 Baxnerimme coeTMHEHUs KaJabLHs bubmmoreka [JOK
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https://m.edsoo.ru/00ael5e8
52 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
. N bu6mmoreka [IOK
53 JKEcTkoCcTh BOJIBI M CLIOCOOBI €€ YCTpaHECHHS
g yerp https://m.edsoo.ru/00ac1886
54 [IpakTuueckas padora Ne 6 o Teme bubnuoreka [IOK
"YK&cTtkoCTh BOJIBI M METO/IBI €€ YCTpaHEHUs " https://m.edsoo.ru/00aclae8
55 N — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
56 bubmuorexa [JOK
AmdoTepHbIe CBOICTBA OKCH/IA U THIPOKCHU/IA https://m.edsoo.ru/00aelc64
57 Weneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
53 Oxkcuapl, TuapOKCU b U conu xkenesa (1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
59 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
[Ipa eckas pabora Ne 7. Pemenne
60 paiTHHeckas pabot tHent bubmuorexa [JOK
3Kcnepmv\4eHTanLme 3a71a4 10 TeMe https://m.edsoo.ru/00ae3de8
«BaxHennme MeTaTbl ¥ MX COSIMHEHUS
Berurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
€aKI1i, ecliv O 3 peareHToB J1a
" p 6KHI/II/I, JIM OJTMH M3 PEarcHTOB JIaH B Butmorexa LOK
MBOBITKE HITH CONCPAUT HPUMECH. https://m.eds0o.ru/00ae1 750
BerarcieHus MacCOBOMH JIOJTH BBIXOJ1a
MPOJYKTa PEaKiuu
62 O06o0meHre U cucTeMaTr3aIus 3HaHUH
63 KonTponbhas padota Ne5
64 BemectBa 1 maTepuansl B IOBCEIHEBHOM bu6mmorexa [IOK
JKU3HU 4EJI0BEKa https://m.edsoo.ru/00ae3f50
65 XUMHYECKOE 3arps3HEHUE OKPYKaIoIen bubmmoreka [JOK
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Ccpenbl https://m.edsoo.ru/00ae4270
66 Posib XxuMum B pelieHUH 3KO0JIOTUYECKUX 1 Bubmorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiace: yae0. 11 obmeoopazoBatenbHbiX yupexaenuit / O.C. 'abpuensH. - 3-¢ u3.,
crpeotutl. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yueo. s obmeodpazoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-e 3.,
crpeotutl. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BBeaute

1. T'abpuensn O. C., Bockoboiinukosa H. I1., Smykosa A. B. HacTonbHas kHura yunresns.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., SAmykoBa A. B. Tetpanp a5 1a00paTOPHBIX OINBITOB U MPAKTUYECKUX
pabot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. T'abpuensn, O. C. Metonuueckoe nocodue k yueOHuky O. C. ['aOpuensana «Xumus». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 1009.

4. Tabpuensn, O. C. Meronuueckoe mocoodue k yueonuky O. C. ['abpuensiaa «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xwumus : rexHosorndyeckue kaptol k yueOHuky O. C. 'abpuensna «Xumus. 8 xkiace» :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xwumus : TexHonorundeckue Kaptol K yaeouuky O. C. ['abpuensna «Xumust. 9 kiacey :
meroanyeckoe nocobue / JI. . AcanoBa. — M. : [lpoda, 2018

7. Xumwus. 8 ki1.: KontponbHbie 1 mpoBepounbie paboTel k yueoHuky O. C. I'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2022.
JTaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

BeeguTegaHHbiehttp://www.chemnetru ['azeta « Xumusi» u callt 1s yuutens «51 uny Ha ypok
XUMUT»

http://him.1september.ru Equnas komnexmus LOP: [IpenmerHast KommeKiust « X uMHsi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE KCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro oGreo0pa3zoBarensHOTO TopTana http://experiment.edu.ru
AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onmummnuana MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: JIE€KTPOHHbIM yUeOHUK Uil CpeAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpbITBII KOJUTIEIK: XUMUs

http://www.chemistry.ru /[uctaHimoHHasE OTMMITHA/IA 10 XUMUU: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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http://www.chemnetru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/

Xumwst, 8 kmace/ ['abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemienne»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkrmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenner

tabnuipsl: [lepuoanueckas cuctema xumudeckux 3nemeHToB J[. . Menzeneesa,

TabnuIa paCTBOPUMOCTH, FIEKTPOXUMUYECKUN P HAPSKEHUS. METAJIJIOB

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
METOJNYECKUE MATEPUAJIbI AJIA YUUTEJIA

1. I'abpuensu O. C., Bockoo6oiinukona H. I1., flmykosa A. B. HactonpHas kaura
yuntens. Xumusl. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. 'abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumusy». 8 xkimace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. 'abpuensina
«Xumus». 9 xknace / O. C. T'abpuensia. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJaccey : metoamdeckoe nocoodue / JI. M. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonoruueckue kaptol Kk yueOuuky O. C. ['abpuensna «Xumus. 9
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KJaccey : metoaudeckoe nocooue / JI. M. Acanoa. — M. : Jlpoda, 2018
7. Xumus. 8 ki1.: KoHTpoapHBIE U TpoBEepOUYHbIe padoThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. YakoBa u

ap. - M.: JIpoda, 2022. nanHbIe

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT a1 yuutens «5 uay Ha ypok
XUMUN

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

http://him.1september.ru Enunas xomnexuus [IOP: [IpeameTHas xomtekmus
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHbIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnuxbepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaga mKOIbHUKOB MO0 XUMUU
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http://chem.rusolymp.ru Oprannyeckasi XuMus: 3JIEKTPOHHBIA YUCOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: dJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJEMK: XUMUS
http://www.chemistry.ru JlucTanunonHasi OJMMIIHaIa IO XUMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIN IPOEKT
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Jluct cornacoBaHus k gokymeHTy Ne 363 ot 10.09.2025
WHnunaTop cornacoBanus: Manekuna J1.I1. Qupektop
CornacoBanune nHngyumnposaro: 10.09.2025 19:36

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Manbkuna J1.11. A

10.09.2025 - 19:37
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