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MHNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEMIMHU MPEnojaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @enepariuu.

[Iporpamma mo XumuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparernn oO0ydeHus,
BOCIIUTaHUS M Pa3BUTHA OOYyYarOIIUMXCS CpPEACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJEpKaHKe, MPelyCMaTPUBAET paclipelleieHue ero Mo KiaccaMm u
CTPYKTYpHUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XMMHH, ONpeeseT KOIUYECTBEHHbIE
Y KQUECTBEHHBIC XapAKTEPUCTUKHU COACPKaHU, PEKOMEHyEMYIO IT0CJIEI0BATEIbHOCTD N3yUYEHUS
XMMHUU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH yueOHOTo Ipolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENSIET BO3SMOKHOCTHU NPEAMETA [ peain3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero o0pa3oBaHusi, a Takke TPeOOBaHUHI K pe3yjbTaraM OOy4YeHMs] XUMHM Ha
YPOBHE LiesIell U3yYeHHs MPEeIMETa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIBbHON JEsTEIbHOCTH
00y4aromerocs Mo OCBOCHUIO YI€OHOTO COACPKAHMSL.

3HaHUE XUMUH CIIy>KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
NpECTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTUSI YEIOBEUECTBA — CBHIPHEBOM,
JHEPreTUUECKOM, MUILEBOM U FKOJIOrHUEcKOl 0€3011acHOCTH, IPOOJIEM 3]paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pean3aliii BO3MOKHOCTEH I caMOpa3BUTHA U OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001Iei U GyHKIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHKHE MBILUIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  y4eOHOH  JEATEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
po(hecCHOHANLHOM e TEIILHOCTH,

3HaKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIA]a Ha €JMHCTBO MPHUPOJIbl U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW IPaMOTHOCTH 00Y4atOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPUPOJAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHuE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHMU 00ecrednBaroTCsi crneuudukoil conepkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN SBISIETCS MeJarorn4ecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HayKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OLIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMUCS CUCTEMBI NTEPBOHAYATIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHHs MMPOrpaMMbl 10 XUMHUH C(HOPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ msydenuro. CopepkaHHE CKIAJbIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHueckod peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 IPUHLUILY I1OCJIE€JOBATEIbHOIO Pa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOrO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[[. 1. MeneneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOSHHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 NEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAaX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJTHOTO YPOBHS K JPYTrOMY, BBITIOJIHSS
(GyHKIMY 00BSICHEHHS ¥ IPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS U BOSMOXKHOCTEH IMPAaKTHYECKOTO
NPUMEHEHHUS U TOJTYUYEHHS H3y4yaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAaHHIO U METOAaM MO3HaHUA B Hayke. M3yueHne xumMuun
MPOUCXONT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUEHHBIX yUeOHBIX peaMeToB: « OKpy KaroImuii
Mup», «bronorus. 5-7 knacce» u «Dusuka. 7 Kiacey.

[Tpu n3ydeHnn XUMHUN TPOUCXOTUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOI HAyKH KaK
00JacTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. 3aaya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
NOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
IpUOOILEHNH K HAyYHBIM METO/IaM [MO3HAHUS IIPU W3YYEHHUH BELECTB U XUMUYECKUX peakluil, B
(¢bopMUpOBaHMM ¥ Pa3BUTUU I[IO3HABATEIbHBIX YMEHMH M UX NPUMEHEHWH B y4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTrO
o0palIeHus C BEIECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy m3yyeHMH XMMHUU Ha YPOBHE OCHOBHOro oOIIero oOpa3oBaHUsl Ba)KHOE 3HAUYEHHE
npuoOpesy Takue LeH, KakK:

— (hopMUpOBaHHME MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHATHIO DEUICHUH, CIIOCOOHOM amanTUpoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOY4YeHHsS Ha CHUCTEMATHYECKOE TPHUOOIICHHE OOYyJaroImuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTENbHOM  NIEATENBHOCTH, HAydyHbIM  METOJAaM  IIO3HAHUf,
(hopMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— o0ecrieyeHne YCIOBHI, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYAarOIIUMIUCS OIIbITa
pa3HOOOpa3HON AESITETHbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue o0mel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qrcIie YMEHUH OOBSCHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO MUPA, UCTIONIb3YS 3HAHUS U OTIBIT,
MOJTyYEHHBIE MPU M3YyYEHUM XHUMUH, MPUMEHATh UX MPH pPEHIeHUH MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYJIOBOU NESATENBHOCTH;

— (hopMupoBanue y 00y4aromuxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHMs [IEHHOCTH
XUMHAYECKHX 3HAHWUHU I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3J0POBbS M OKPYXKAIOIICH MPUPOIHOMN
CpeIbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npodwIsi ¥ HaMPaBICHHOCTH JAJIbHEHUIIIETO 00yUeHHUS.

OO1iee yucino 4acoB, OTBEAEHHBIX U1 M3yUYEHUS XUMHUH HA YPOBHE OCHOBHOT'O OOILETrO
oOpa3oBanusi, coctanisier 136 yacoB: B 8 kinacce — 68 yacoB (2 "aca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/ICIIIO).



HopmartuBHBIE aKkThI U y4eOHO-
METOANYECKUE JOKYMEHTBI, Ha
OCHOBAHUU KOTOPBIX

pazpaboTaHa rmporpamma

Oenepanbhbiii 3akoH oT 29.12.2012 No 273-®@3 «0O6
obpazoBanuu B Poccuiickoit @enepanumn» (B I€UCTBYIOIICH
peaaKuun);

®enepanbublii 3ak0H oT  19.12.2023 Ne 618-®3 «O
BHeceHUM u3MeHeHnd B DenepanbHblii  3akoH  «O0
obpazoBanuu B Poccuiickoit Deaepanum»;

Ob6nactHoit 3akoH ot 14.11.2013 Ne 26-3C «O06
obpaszoBanuu B PocToBckoit 00acTn» (C U3MEHEHUSIMHA OT
07.11.2024);

IIpukaz  MunucrepctBa npocBenieHus  Poccuiickoit
@eneparun ot 31.05.2021 Ne 287 «O06 yTBep)aeHUU
dbenepalbHOTO  TOCYAapCTBEHHOrO0  00pa3oBaTeIbHOTO
cTaHjapTa OCHOBHOT'O o0miero o0Opa3oBaHU»
(3apeructpuponan 05.07.2021 Ne 64101);

IIpukaz  MunucrepcrBa  mnpocseuieHuss  Poccuiickoit
®enepaunn ot 18.07.2022 No 568«O BHECEHHH U3MEHEHHIT
B (enepalbHBIl TOCYIapCTBEHHBIH 00pa30BaTEIbHBII
CTaHaapT OCHOBHOTO oOuiero o0Opa3oBaHUs»
(3apeructpuponan 17.08.2022 Ne 69675);

IIpukas  MunucrepctBa  mpocBemeHus — Poccuiickoit
®denepanyu oT 09.10.2024 Ne 704
"O BHECEHMM HW3MEHEHHH B HEKOTOpbIE MPHUKa3bl
MunucrepcrBa mnpocsemeHuss Poccuiickonn ®depepanuu,
Kacaroruecs: ¢eaepaibHbIX 00pa30BaTEIbHBIX MPOTrpamMm
HAyaJIbHOTO 00IIero o0pa3oBaHUs, OCHOBHOTO OOIIETO
obpazoBaHusi ®  CcpeaHero ooOmero oOpasoBaHus"
(3apeructpuposan 11.02.2025 Ne 81220);

OcHoBHast  oOpa3oBareibHasi MporpamMma OCHOBHOTO
obmiero obpazoBanus MBOY «Jluneit No 13» na 2025 —
2026 yuebnsrii rox (mpukas ot 29.08.2025 Ne 302);
Y4eOHbIii M1aH MyHUIIUTIATBHOTO OFOI)KETHOTO
00111e00pa3oBaTENIBLHOTO YUpEKAeHUs ropoaa PoctoBa-Ha-
Hony «JIuneit Ne 13» na 2025-2026 y4yeOnblii rox (mpukas
o MBOY «JIumeit Ne 13» ot 29.08.2025 Ne 300);
Kanennapusiii yueonsliii rpadpuxk MBOY «Jluneii Ne 13» Ha
2025 — 2026 yuebnsiii ron (mpukas mo MbOY «Jluneit Ne
13» ot 22.08.2025 Ne 295);

PaGouast mporpamma Bocrimtanust MbOY «Jlumeit No 13»;
OPII mo XxuMuUK OCHOBHOTO 00IIIer0o 00pa3oBaHUs
((6a30BBIl YPOBEHB)

OO0111€e€e KOJIMYECTBO YaCOB B IO,
KOJIMYECTBO YacOB B HEJEIIO,
IUTAHUPYEMBIX Ha M3YYCHUE
JTAHHOTO Kypca B COOTBETCTBUU
C Y4eOHBIM TJTAHOM JIMIIES

B coorBercTBHM ¢ YueOHBEIM m1anoM MBOY «JIureit Neo
13» 1Ha 2025 — 2026 y4eOHBbII TO HA H3YYCHHE TaHHOTO
Kypca B 2025 — 2026 yyeOHOM roay oTBoauTCs 68 yacos (2
yaca B HeJIeNi0), Ha ocHoBaHuM KanennapHoro yue6HOTro
rpadpuka MBOY «Jluneii 13» (Ilpukas ot 22.08.2025 Ne
295) na 2025-2026 yuebHnsblii ron B 9 «A», 9 «b»
perycMOoTpeHo 68 Jyacos, B 9 «B» npenycmorpeHo 69
4yacoB, | yac OTBeJIeH Ha TOBTOPEHHE.




COILEPKAHUE OBYYEHUSA

9 KJIACC

BenrecTBo M XuMHUYeCKas peakuusi

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrtema xumuueckux osnementoB J[. U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kajaus, KAIbLHUSI W HUX COCJUHEHUUW B COOTBETCTBUU C
TOJIOKEHHEM dJIeMeHTOB B [leprnonnueckoi cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKOH CBA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BELIECTBA OT TUIA KPUCTAIINYECKOHN PEMIETKU U BUAA XUMUUECKOM CBA3H.

Knaccudpukanus v HOMEHKIATYpa HEOPraHMYECKHX BEMIECTB. XHMHYECKHE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKHX COCIUHCHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XuMUYeCKHX peaklyi Mo pa3NIudHbIM MPU3HAKaM (IO YHUCITY U COCTaBy
YYaCTBYIONINX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3(h(DEKTy, 110 M3MEHEHUIO CTENICHEH OKUCIICHUS
XUMUYECKUX OJIEMEHTOB, IO OOpaTUMOCTH, TIO Y4YacTHUIO KaTtaium3aTopa). OK30- H
SHIOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsTe o ckopoctu xumuyeckoil peakuuu. [loHsTHE 00 O0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [IoHsATHE O TOMOreHHBIX M TETepOTreHHbIX peakuusx. [lonsarue o
karanuse. [lonarue o xumMuueckoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON
PEeaKIMH U MOJ0KEHHE XUMUYECKOT0 pAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMM, DJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIii C CTIOIB30BAaHMEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust PAEKTPOIUTUYECKON AUCCOIUALMM. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaThoHBI,
aHUOHBL. MexaHU3M JUCCOIMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBA3U. CTEneHb
mucconuaiuu. CUIbHBIE U c1a0ble SJICKTPOIHTEHIL.

Peakuuu moHHoro oomeHa. YcnoBHsl MPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUW M COJIEH B CBETE
NpEJCTaBICHU 00 JIEKTPONUTHYECKOW auccornuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEIISAMH KPUCTALIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAIJIOB M HeMeTaioB (rpaduTa ¥ anmasza), CIOXKHBIX BELIECTB (XJOpHAa HATPHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHUUYECKOW pPEaKUMU OT BO3JIEHUCTBHUS Pa3IUYHBIX
(hakTOpOB, WCCIIEIOBAaHUE JJICKTPOIPOBOJHOCTA PACTBOPOB BEIICCTB, MPOIECCA TUCCOIMAIIAN
KHCJIOT, 1IeJ104ei U cosieil (BO3MOKHO UCIIOJIb30BaHUE BUIEO MAaTEpUAIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU TPOTEKAHUS peakluuii MOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHNil (TOPEHUE, PEAKIMU Pa3JIOKEHHsS, COCAMHEHHS), PacliO3HABAHUE
HEOPraHWYECKUX BELIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pEAKUMHA HaA MOHBI, pELICHUE
SKCHEPUMEHTAJIbHBIX 3a7a4.

HeMeTa/ibl M UX COeIUHEHUS

OOmast xapaktepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHsS AaTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOI€HOB.
XUMHYeCKUEe CBOMCTBA Ha MpHUMepe Xjopa (B3auMMOJCICTBHE C MeTaUlaMH, HEMeTaJUIaMH,
menoyamu).  Xsoposojopoa. ConsiHas  KHUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJy4YEHHUE,



npuMeHeHue. JleicTBre Xj1opa U XJIOpOBOJOPOJa Ha OpraHu3M 4elloBeKa. BakHenue XJ1opuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3yeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMK KUCIOpPOJa U cepbl. XUMHUUECKUE CBOICTBA
cepel. CepoBOJOpOJ, CTpoeHHue, (U3NYECKHEe M XUMUYEeCKHe CBOMCTBA. OKCHIBI Cephl Kak
MIPEeICTaBUTENIM KHUCIOTHBIX OKCHIOB. CepHasi KHUCIOTa, PU3NYECKHE M XUMUYECKHE CBOWCTBA
(obmue Kak MpecTaBUTENs Kilacca KUCIOT U crienududeckue). XMMUYECKHe Peaklnu, JIexKaliue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOTy4YeHUsI CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCIOTHI.
Conmu cepHOW KHCIIOTBI, KayeCTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxaenume cepel u eé
COEIMHEHUI B MpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAKOLIEH Cpelbl COCUHEHUSMH CEpPBI
(KUCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPAIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPoOAE, (U3NYECKHE H
XUMHUYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3aniyeckue 1 XuMHUYecKue
CBOWCTBA, NMoylyyeHue 1 npumeHenue. Coinu aMMOHHUS, UX (pU3NUECKre U XUMUUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHMSA. A30THas KHUCIOTa, €€ IOJIy4EeHHUE,
¢usnyeckue W XHUMHUYECKHE CBOMCTBa (00mIMEe Kak NpPEACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY’Kalolleld cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO3[yXa, MOUBbI M BOAOEMOB). docdop, amioTporHble MOIUPUKALMH
docdopa, dpusznyeckne n xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u gochopHas kuciora,
¢u3nueckue M XMMHUYECKHE CBOIcTBa, mnosydeHue. Mcnonp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX YA00pEHUH.

OOmast xapakrepuctuka s1eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENICHH OKHCICHHS. YTIEPOJ, aJFIOTPOMHbIE MOIU(PHUKAIINH, PAaCIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XUMUIeCKrue cBoicTBa. AncopOuusa. KpyroBopot yriiepoaa B mpupo/ie.
Oxcuapl yriaeposa, UX QpU3HMUEcKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4YeHHEe U NpUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
THIIOTE3a TII00aJbHOTO MOTEIUICHUsS KJIMMaTa, NapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
conu, WX (pU3MUECKMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peaxiyst Ha KapOoHaT-MOHBI. Mcnonb3oBaHUe KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COENMHEHMAX YIiepona
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, INIMLEPHH, YKCYCHas KucioTa). [IpupoiHbie HCTOUYHUKN
YIJIEBOOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadboTKH (OCH3MH), UX POJIb
B OBITY ¥ HPOMBIIIICHHOCTU. [IoHATHE O GMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oeikax,
yII€BOJAaX — M HUX POJM B KU3HM 4YeloBeka. MaTepuanbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANMHEHUN.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, IOJY4YCHHE W IIPUMEHEHUE.
Coenunenuss kpeMmHuss B mnpupoje. OOmme mnpencrasieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucnore. CHIMKAThI, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiimme
CTPOWTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 UCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0paslioB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTBI, IPOBEJICHHUE
Ka4eCTBEHHBIX PEAaKIMH Ha XJIOPUA-MOHBI M HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,



oTpaxkaromue (QU3MYECKHe U XUMHUYECKHE CBOMCTBA TaJOre€HOB M MX COCIUHEHHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHEOMATEPHANIOB), O3HAKOMIIEHHE € OO0pasliaMH XJIOPUAOB (TaJOTEHHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTepHanoB), HaOmOJeHHe Tmpolecca OOyriuMBaHUs  caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yUYeHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEepHOMU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuy Ha Cynb(paT-WOH M HAOIIOJeHHE MpHU3HaKa e
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAMHEHUNU
(BO3MOXHO MCTIOJIb30BaHUE BHUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIH,
noNlyueHue, coOupaHue, pacro3HaBaHUE M HW3Y4YCHHE CBONCTB aMMHaKa, IPOBEACHUE
KauyeCTBEHHBIX pEaKIUii Ha HOH aMMOHUSA U (ocdaT-noH U U3YICHHE MTPU3HAKOB X MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEb0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KPUCTAIMUYECKUX pelmEToK anMasa, rpadura,
(dynnepeHa, 03HaKOMIJICHHE C TIPOIECCOM aICOPOIIUU PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM
YTIEM U yCTPOMCTBOM ITPOTHUBOTA3a, TIOTYUYCHHE, COOMpaHue, paclio3HABAHUE U U3YUCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHWE KAa4YeCTBEHHBIX pEaKIuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3yYEHUE TMPU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C MNPOAYKUMEH CHUIMKATHOU
MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIBHBIX 33Jlay Mo TeMe «BakHeillne HemeTamibl u
WX COCJTUHEHUSD.

MeTa/uibl M UX COeIMHEHUS

OO01mas xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB — METAJLJIOB HA OCHOBAHUU UX MOJIOKEHUS
B [lepuonnueckoi cucreme xumuueckux 3neMeHToB JI. M. MenneneeBa u CTpOeHUsT aTOMOB.
Crpoenue mertamioB. Meraminueckass CBA3b M METAUIMYECKAs] KPUCTAUIMYECKAsl PEHIETKaA.
DNEeKTPOXUMUYECKUN Pl HampspkeHUW MerauioB. Du3myeckne M XMMHUUYECKHE CBOMCTBA
MeTaisioB. O0mMe crnocoObl noynydeHus MetamioB. [loHaTHe o KOppo3uu MeTaioB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruaBbl (cTajb, YyTyH, MIOPATIOMHHHMA, OpoH3a) M HX
PUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounbie MeTauibl: ookKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJ1EMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXKJeHHE B npupoje. OPU3NYecKue U XUMHUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHs U Kamus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3EeMENBbHBIE METAJUIBI MATHUN M KaJIBLIWI: TTOJI0KEHHE B [leproanyeckon cucreme
xuMuueckux snemeHToB . M. MenpaeneeBa, cTpoeHHME MX aTOMOB, HaXOXKICHUE B MPUPOJE.
®dusznueckue U XUMHUYECKUE CBOMCTBA MarHusi M KalblMsl. BaxHelmne cOeIMHEHUs KalabIus
(oxcua, TuapOKCcU, con). KECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B Ilepumonuyeckoil cucteme XumMuueckux anemeHtoB [ U.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXAEHUE B Mpupoae. PU3MUecKrue 1 XMMHYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCHIA AIFOMUHHUS.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme xumuueckux isnementoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXKJAeHUE B Tpupoae. Ousznyeckre U XMMHUYECKUE CBOMCTBA
xkene3a. Okcunpl, rugpokcuasl u comu xenesa (II) m xemesa (III), mx cocraB, cBolcTBa M
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3liaMy METAJUIOB U CILIABOB, UX (PU3UIECKUMHU CBOWCTBAMH, U3YICHUE
Pe3yIbTaTOB KOPPO3UU METAIOB (BO3ZMOYXKHO HUCIIOIB30BAHKUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajbllUsl M HATPUs C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpoOIlecca TOPEHMs >Kele3a B
KHUCIopoJie  (BO3MOXKHO — MCIIOJIb30BaHME  BUIEOMATEpHUaiOB), IMPU3HAKOB  IPOTEKAHUS



KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, MHKA, xkene3a (II) u xeneza
(III), meau (1), HaGnroneHre U OMMCAHME MPOLIECCOB OKPALIMBAHUS IIAMEHM MOHAMH HaTpus,
KaJusl U KanblMs (BO3MOXHO HCIIOJb30BaHHE BUIAEOMATEPHUAJIOB), UCCIe0BaHUE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia AIFOMUHUS U THAPOKCH/IA LINHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110
TeMe «BakHelne MeTaibl U UX COEAUHEHUS».

XHMMHS M OKpYysKaowmas cpeia

BemectBa n MaTepuainsl B IOBCEIHEBHOM KM3HUM YesioBeKa. be3omacHoe HMcmonb3oBaHKe
BEIIECTB M XMUMMYECKMX peakuuii B ObiTy. IlepBasg momMomp Hpu XHMHYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMUYECKOE 3arpsA3HEHHE OKpY Karolle cpepl (MpeaeabHas JOMyCcTUMasi KOHLEHTPALUs
Benlects, nanee — [1/1K). Ponbs XxuMuu B pemieHu# 3KOJI0THYECKUX IPOoOIIeM.

Xumuueckuii IKcnepumenm:

u3yuyeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAJIbI).

Mesicnpeomemmule céa3u

Peanu3zanus MeXnpeaMETHBIX CBSI3€H MpPU U3YYEHUU XUMHH B 9 KJlacce OCYILIECTBIISIETCS
yepe3 UCIO0JIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX OHATHUI, TaK ¥ OHATUH, SBISIOIINXCS
CUCTEMHBIMU JJIs1 OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01u11e ecTecTBEHHO-HAYYHbIEC IOHATHS: HAYYHBIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHS, AHAIIU3,
CUHTE3, KJacCUpUKauusi, NEePUOAUYHOCTb, HAOIIOAECHNUE, HKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpPEHUE, MOJIEIIb, SIBJIEHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHSI, MATEPHAIIBL.

®usuka: Marepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, QJIEKTPUYECKUI 3apsl, IPOBOJHUKH, IOJYIPOBOAHUKH,
JTUDJIEKTPUKHY, (DOTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSTHHE BelIecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAININYECKas peIETKA, CIUIaBbl, (PU3MUECKHE BEIMYUHBI, €JUHULIbI
U3MEPEHMS], KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€3/1b1, COJHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 00yYeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON 1€ATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUWCKHUMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMUA B OOIIECTBE MpaBWJIAMUA U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMAIN3ALNN 00yYatOLUXCsl.

JIM4HOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U PACUIMpPEHUE OMbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YAaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HACJIEUIO, TIOHMMaHUs 3HAYeHUS XMUMHUYECKONM HayKH B >KM3HHM COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BIJIAJIETh TOCTOBEPHON MHGpOpMAIUEH O MEePeOBBIX TOCTHKEHUSIX U OTKPBITHSIX



MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOlIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

NPEACTAaBICHNUS O COLMAIBHBIX HOpMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO MIOJIE3HOM,
y4eOHOMCCIIeIOBATEeIbCKON, TBOPUYECKOW U JIPYTMX BHAAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOW JNESATEILHOCTH MPHU BHINOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUM XHMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Tpoliecce 3TOoW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHHUBATh CBOE MMOBEJECHHE U MIOCTYNKH CBOMX TOBAPUILEH C TO3UIMN HPABCTBEHHBIX U MIPABOBBIX
HOPM € YYETOM OCO3HAHMS MOCIEACTBHUI MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUSA O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAayKd U COCTABIISIIOIIME OCHOBY JJIs
NOHUMAaHUS CYITHOCTH HAyYHOU KapTHHBI MUpPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOJBI, B3aUMOCBS3AX YeJIOBEKa ¢ IMPUPOAHOM Cpeod, O PO XUMHUU B MO3HAHUU
9TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHbIE MOTHUBBI, HAIIpaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAaHUH IO XUMHH,
HEoOXoauMble JUIsi OOBSCHEHUS HaOJI0laeMbIX IPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(QOPMALMOHHON M YUTATENbCKON KYJIBTYphl, B TOM UMCIIE HABBIKOB CAMOCTOSITEIbHOM pabOThI
C yueOHBIMHM TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTUIA;

UHTEpec K OOyYeHHI0 M INO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MIPOCKTHON M UCCIIEN0BATEIbCKON IEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJibHEHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHUE IICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTAaHOBKHU
Ha 3JI0pOBbII 00pa3 »KU3HU, OCO3HAHME TIOCJIEACTBUNA M HENPUSATHE BPEIHBIX IPUBBIUEK
(ynotpeOieHusi ajnkoroiisi, HApKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOJIOAECHUS IpaBUIl
0€30MacCHOCTH IIPU OOPAIIEHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHOW KU3HHU;

5) TpyaoBoro BocnutaHus:

UHTEpEC K MPAaKTUYECKOMY M3YUYEeHHUIO MPo(eccHil 1 Tpya pa3iInyHOro poja, yBaKeHHe K
TPYAY U pe3yibTaTaM Tpy10BOH JIesITeIbHOCTH, B TOM YHUCJIE Ha OCHOBE TPUMEHEHMS TPEAMETHBIX
3HaHUH TIO0 XUMHH, OCO3HAHHBIH BBHIOOp WHIMBUIYATbHOW TPACKTOPUU MPOJOIDKEHHS
0o0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW TPOo(ecCHOHANBbHON NeATeTbHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aJJalITUPOBATHCS B IPOGECCUOHATILHOM Cpejie;

6) 3K0J10rMYeCKOT0 BOCTIUTAHMS:

9KOJIOTMUYECKU 11e1eCO00pa3HOE OTHOIICHNE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMs, NOHUMaHHE LIEHHOCTH 3/0pOBOr0 M 0€30I1aCHOr0 00pasa *KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3J0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHS MpaBMIl 0€30MacCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalUsIX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIIOCH;

CHOCOOHOCTH IPUMEHSATh 3HAHUSL, TIOTy4aeMble IPU U3YUYEHUHN XUMUU, 1JIs peIlIeHUs 3a/1ad,
CBSI3aHHBIX C OKpY’Kalolled NPUPOJHOM Cpenoil, Uis MHOBBILIEHUS YPOBHS 3KOJIOIMYECKOU
KYJIbTYpBl, OCO3HAHHS ITI00AJBHOIO XapaKTepa 3KOJIOIMYECKHX MpobjeM M MyTed UX pelieHHs



IOCPEACTBOM METOJI0OB XMMHHU, IKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHOM U COLIUAJILHOMN IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBIAEISAIOT 3HAYMMbIE Ui (OPMHPOBAHUSA
MHUPOBO33pEHUs] OOILIEHayYHble MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNOTe3a, (HaKT, CUCTEMa,
IpoIIecC, KCIIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMUPOBATH NMPEACTABIEHUE O
LIEJIOCTHOW Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHble AEHCTBUs (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHbIE, PETyJSATHUBHBIE), KOTOpbIE OOECIeYMBAaIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcalbHble YueOHbIe el CTBUSA

Ba3oBble Jjornueckue neiicTByA:

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
PacKpbIBaTh CMBIC XMMHUECKUX MTOHATHH (BBIIEISTH UX XapaKTEPHbIE IPU3HAKH, YCTaHABIUBATD
B3aMMOCBSA3b C JAPYTMMHU IOHSATHSIMH), HCIIOJIb30BATh IMOHATUS Ui OOBSICHEHHS OTAEIbHBIX
(akTOB U sABJIECHUH, BEIOMPATh OCHOBAHMS M KPUTEPHUHU ISl KJIacCU(PUKALUN XUMUYECKHUX BEIIECTB
U XMMHYECKHX pEaKIHi, yCTaHaBIMBAaTh NPUYMHHO-CJIEJCTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHbBIC, JE€IyKTHBHBIEC, IO AHAJIOIHH),
JIeJ1aTh BbIBOJIbI U 3aKIIFOUEHUS;

yYMEHHE NPUMEHATh B MpOLECcce MO3HAHUSA MOHATHS (IpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPEoOpa3OBBIBATH HIMPOKO
IPUMEHSAEMbIE B XUMHUU MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUM 3HAaK (CUMBOJI 3JIEMEHTA),
XxuMuueckass (opMysia M ypaBHEHHE XUMHYECKOW peaklud — TpU pelIeHud YydeOHo-
NIO3HABATEJIBHBIX 3alad, C YYETOM OTHUX MOJEIBHBIX IPEICTaBICHUM BBIABIATE U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XUMHUYECKHX pPEaKUui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBS3U H
IPOTUBOPEUMS B U3yUaEMBbIX MPOIECCAX U SIBICHUSAX.

Ba3zoBble nccienoBarebCKie 1eHCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCH B Kaue€CTBE MHCTPYMEHTA MO3HAHHMSA, a
TaKkKe B KadecTBE OCHOBBI JUII (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALUMU M TNPOBEICHHUIO YYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE Ha0II01aTh 32 X0/10M MPOLecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOLICHHS M BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMSI, COCTABIIATH OTYET O POJICITAHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BbIOUpATh, aHAIU3UPOBATh U HHTEPIPETUPOBATh MH()OPMALIHIO PA3IUUHBIX BUI0B
1 GOpM IMpeCTaBICHHs, TOTyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAYyYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHUs, CIPaBOYHbIE TOco0Ous, pecypchl IHTepHeTa), KpUTUUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATh pPa3INuHble METO/bl U 3alpOChl IPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISl BHIIOJHEHUS yUYEOHBIX U MO3HABATEIbHBIX 3a1a4
OTIpeNIeIEHHOTO THUIMA, MPHOOpPETeHHE OIbiTa B 00JacTH HMCIOJNB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHMS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMpATh ONTUMAIbHYIO (OpMYy IpeAcTaBICHUS
uHbOpMalMd U WUIIOCTPUPOBATH pEIIaeMble 33/1a4l HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku U 1X KOMOMHAIIMSAMU;



yYMEHHE HCTOJIb30BaTh W aHAJIM3UPOBATh B MpOIECCe yUYEeOHOW M HCCIEIO0BATEIbCKOM
NESTSIIbHOCTH HH(OPMAIIHIO O BIUSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X031CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>KaloIIei MPUPOTHON CPEJIbI.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XOJe Juanora W (WiId) AMCKYCCHUH) TO CYIIECTBY
oOcyxgaemMoii TeMmbl, (HOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHUsI IPEACTABIIATH MOMyUYEeHHBIE PE3yJIbTAThl TO3HABATEIHHON AESITETFHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PEe3yJlbTaTOB BBIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOUW PAOOTHI TO HCCIICOBAHHWIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIbHON U
UCCJIEIOBATENLCKON NIEATENHbHOCTH MPH PEUICHHH BO3HUKAIOMIMX MPoOJIeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBAHMS MO3UIMH (00CYXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIC
IITYPMBD», KOOPAHHAIAS COBMECTHBIX JICUCTBHM, ONIPEICIICHIE KPUTSPUEB TI0 OIICHKE KadecTBa
BBHITIOJITHEHHOW PabOThI U IpyTHe).

PeryisiTuBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEILHO ONPEIENSITh EeNU ACSITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTH, BBIOMPATH
Haubosee 3P PeKTUBHBIE CIOCOOBI pellIeHNs Y4eOHbIX 1 TO3HABATENIbHBIX 33a4, CAMOCTOSTEIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIHN alNrOpUTM JEHCTBUI IPU BBIMOJHEHUH 3a1aHUN
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaxX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yJibTaTa 3asBICHHOHN IIeJTH, YMEHUE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPeE3yJbTATOB IO OCBOCHUIO O00S3aTEIBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpaMMoOH, BBIIENSIOT: OCBOCHHBIC
oOydJalluMUCs Hay4dHble 3HAHUS, YMEHHS M CHOCOObl JeWcTBUM, crneuuduueckue s
npeaIMeTHOW o0macTu «XUMHUSA», BUIBl ACSITENBHOCTH MO TOJIYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYyAIIHSIX.

K koHiry oOydeHust B 9 Kjacce mpeaMeTHBIC pe3yabTaThl HA 0a30BOM YpPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMEHHI:

®  pacKpHIBATh CMBICI OCHOBHBIX XUMHYECKHX TMOHSATHUN: XUMHYECKHH DIIEMEHT, aTOM,

MOJIEKYJ1a, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAIIGHTHOCTb,
AJIEKTPOOTPHUIIATESIILHOCTh, CTENICHh OKHUCJICHUS, XUMHUYECKas PEaKITUs, XUMHUYECKas
CBSI3b, TEIUIOBOHM A(D(PEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOIIUTHI,
HEDJIEKTPOIUTHI, DIEKTPOJUTHUECKAs IUCCOLMAIUS, PEaKIUu HMOHHOTO OOMEHa,
Karajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIC pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  OKHUCIIUTEIb,  BOCCTAaHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONus, amMpOTepHOCTb, XUMHUYECKass CBS3b
(koBalleHTHasl, HOHHAs, MeTaJIM4ecKas), KpUCTAIUIMUECKas peméTka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peakluu, MpeneiabHO JIOoMmyCcTuMast
koHueHrtpauus [1/IK Bemecrsa;

®*  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHX MOHATUN M NPUMEHSTH 3TU

MOHSITUS [IPU ONMUCAHUH BEIIECTB M UX MPEBPAIICHU;
® UCHONB30BaTh XHMHYECKYI0 CHUMBOJUKY JJisi COCTaBIeHHS (QOpMYyN BEIIECTB U
YPaBHECHUN XUMHUUYECKUX PEAKIIUM;



ONpEACIATh BaJEHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PaA3JIM4YHOIO COCTaBa, NPUHAIJICKHOCTh BELIECTB K ONPEICIEHHOMY
KJIACCYy COCIMHEHHWH 1o ¢opMysaM, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJlJIM4ecKasi) B HEOPraHWYEeCKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dopMmyIe, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich Ilepuognyeckoro 3akoHa J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMHUCHIBATh M XapaKkTepu3oBaTh TabnuuHyo Gopmy [leproanueckoit
CUCTEMBl XMMHUYECKHX ODIIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoiarpynma (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», manbie W OoNbLIME TMEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB M 3apsij dlpa,
o0111ee YnCiI0 3JEKTPOHOB U pacHpeiefieHHe UX IO 3JIEKTPOHHBIM CII0SIM), OOBIICHATH
o01Ie 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB SJEMEHTOB M HUX COCAMHEHUN B
npejienax MajbIX EPUOO0B U TJIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKHE AIEMEHThI, HEOPTaHMYECKHE BEIleCTBA, XUMUUYECKUE
peakuuyu (110 YHMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUU BEILIECTB, [0 TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHUS XUMUYECKHIX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUECKHME XUMHUYECKHE CBOWCTBa
MIPOCTBHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTHUYECKON JUCCOUMALIMU KUCIIOT, HIEJI0UYEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaKluid,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIYy BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOTHO3WPOBATh CBOKCTBA BEHIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPAILIECHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (hopMyIie COeTUHEHNsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

coOnrofaTh TMpaBWia MOJB30BAHUS XUMHUYECKOM TMOCYIoM ©  1abopaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUja OOpaIIeHUs C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSAMHU 1O BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB 10 MOJIYUYEHHUIO
¥ cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KaUECTBEHHBIM COCTaB pa3IMYHbIX BELIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOpUA-, OpoMua-, MoaAWA-, KapOoHaT-, ¢ocdart-,
CHIIMKAT-, CyJnb(daT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENIBHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTHU3aLUIO, BBIABICHHE NPUYHMHHO-CIIEICTBEHHbIX
CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIMi, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOII0ICHNE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoumnuecTBo yacos D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaeckue (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3jnen 1. BemecTBo 1 XMMU4ecKHe peaKkuu
11 | et omem menenen | 1 BuGnorexa LIOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
’ XUMUYECKUX PEAKITUN https://m.edsoo.ru/7f41a636
. BHeKTponHTHq;:(CKa;I . 1 1 BuGmmorexa LOK
. HCCOIHaIsg. XMMHYECKHUE
s At https://m.edsoo.ru/7f41a636
peaKkIi B pacTBOpax
Hroro no pazneny 17
Pasznea 2. HeMeTaJJIBI M HX COeTMHEHHUS
06
2.1 Xnﬂfeiiiifffﬁfﬁ 4 | Bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anoressl
OO61as xapakTepucTHKa
27 XUMHYECKHUX DJICMEHTOB 6 bu6mmoreka [IOK
' VIA-rpymnmel. Cepa u e€ https://m.edsoo.ru/7t41a636
COEIUHEHNS
06
1asi XapaKTepucTuKa BuGmorexa LIOK
2.3 XUMHUYECKHUX DJIEMEHTOB 7 1

VA-rpynmnsl. Azot, pocdop

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

1 UX COCIUHECHUS

OO1m1as xapakTepUCTHKA

24 XHUMHYECKHUX AJIIEMEHTOB g Bbu6mmorexa [JOK
' IVA-rpynmet. Yraepoa u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHS
Hroro no pazneny 25
Pa3znea 3. Mera/liibl M X COeIUHEHHS
. bu6mmoreka [IOK
31 Obmue cBOHCTS METAIIOR 4 https://m.edsoo.ru/7f41a636
39 Bakueiinme MeTallIbl U UX 16 bu6mnoreka [HOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMus u okpy:kamomas cpeaa
41 BemectBa u maTepuasl B 3 bu6mmoreka [JOK
' ’)KM3HH Y€EI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

9 «A» KJIACC
N KosnecTeo 1acos Nara DIeKTPOHHBIE HH(PPOBHIE
- Tema ypoka Kontpoasubie | IlpakTuuyeckue oOpa3oBaTeIbHbIE
n/n Bcero U3y4eHUs
padoThI padoThI pecypchl

Ilepnonnueckuil 3aK0OH.

| Ilepuoauueckas cucrema | 03.09.2025 bubanorexa [JOK
XUMUYECKUX 3yemenToB [l. U. https://m.edsoo.ru/00adb59e
Menneneena

, 3aK(V)H0MepH00TI/I B U3MEHECHUU 1 01092025 Bumiorexa LIOK
CBOICTB XUMHUYECKHUX JIIEMEHTOB .09.

B https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

3 Kinaccudukanmst 1 HOMEHKIaTypa | 10.09.2025 bubmoteka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xumnueckou CBSI?I/I W TUIIEI | 11.09.2025 bu6mmorexa [{JOK
KPUCTATTMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o

5 TEME «HOBTOpeHI/IeVI/I 1 1 17.09.2025
yriry0JieHre 3HAaHUN OCHOBHBIX
paszenoB Kypca 8 Kiaccay

) Kj;fcnibm;au;ﬂ XUMHYECKHX 1 5002005 Bumiorexa [IOK

WU 11 JTUYHBIM .09.

pearl P https://m.edsoo.ru/00adbceb0
pU3HaAKaM
[TonsiTre o ckopocTu

7 XUMHUYECKOM peakiuu. [lonarue 1 24.09.2025 bu6nuoreka [JOK

0 TOMOTEHHBIX U T€TEPOTrCHHBIX
peaxkuusax

https://m.edsoo.ru/00adbe9a
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IToHsaTue 0 XUMHYECKOM
paBHOBecuu. DakTopsl,
BIIUSIIOIIIME HA CKOPOCTh

bu6nmoreka [JOK

«Permienue SKCIICPUMCHTAJIbHBIX

8 25.09.2025
XUMHUYECKON PEaKIuu 1 https://m.edsoo.ru/00adc28c
[MOJIOKEHUE XUMHUYECKOT'O
paBHOBECHS
9 OKHCIUTEIBHO- 01.10.2025 but6mmoreka [{OK
BOCCTAHOBUTEJIBHBIC PEAKITUU https://m.edsoo.ru/00adcade
o Tezfcl)/m I—);IGKTngII/ITH‘Ie;)KOfI 12102005 Butmorexa LIOK
51 naryu. CWIBLHBIE U .10.
a At : https://m.edsoo.ru/00adcd68
ca0bIe AIEKTPOITUTHI
bubnuoreka [JOK
11 41 I .10.202
OHHPIC YPABHCHHA peaiiiui 08.10.2025 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
. OCHOBaHWI B c?eTg 19.10.2025 BuGmorexa LOK
MPEACTABICHHI O . o https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECCKON
IHUCCOLHAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE npeILCTaBneHI:H/I 00 15.10.2025 bu6nuoreka [IOK
ANIEKTPOJINTUYECKON https://m.edsoo.ru/00add8b2
UCCOLMAIAN
AOMUHUCTPATMBHAA
14 A P 16.10.2025 ~ Domoreka [IOK
KOHTpoJibHas paboTa https://m.edsoo.ru/00add9d4
O000111eHIE U CUCTEMATHU3AIIS bu6mmorexa [IOK
1 22.10.202
> 3HAHUN 0.2025 https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. 3.10.2025 bu6mmoreka [IOK

https://m.edsoo.ru/00addbfa
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3agawP»

Konrponsnas padora Ne2 o
TeMe «DJIEKTPOJIUTHIECKAs

Bbubnuoreka [JOK

17 05.11.2025
JIUCCOIUAIUsA. XUMUYCCKHE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
i« OO6mras xape;crepncmxa 06112005 BuGmorexa LIOK
rajJoreHoB. XMMHYECKU A1,
(3 oo eeKHe https://m.edsoo.ru/00addfe2
CBOIICTBa Ha MIpUMeEpE XJIopa
o XnopoBoaopoa. ConsiHas ) > 112005 Bumorexa LIOK
KHCJI0Ta, XUMHUYCCKUE CBOMCTBA, A1, https-//m.edsoo.ru/00ade] 04
MoJTy4yeHue, MpUMEHEHHe
20 ripa: TP;IS CKa: pae6 Zza Ngoz" " 13.11.20p5 ~ Duomoreka [OK
TeMe «loyHeHn J}ﬂH HV T https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4YCHHE €€ CBOMCTBY
21 Bmmgf anx H;ypa]iH:mZ 19.11.2025 | Duommoreta LOK
XMMHYECKHX PEaKIIHi 1 OJIUH A1,
PeatiH, eCIH on https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE
” OO1as xapakTepucTUKa 20.11.2025 bubnmoreka [JOK
a5eMeHTOB VIA-rpymnmnsl https://m.edsoo.ru/00ade64a
AnmoTponHble MOTUGUKAIAN
” Cephl. Haxovx(z[eHI/Ie cephl U e€ 26.11.2005 bubmmorexa [JOK
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
C
24 q):xl;zizlclzﬁg i’ )j;f;leql{eiine 27112025  Domorexa IOK
. o https://m.edsoo.ru/00ade802
CBOICTBa
75 Oxcunpl cepbl. CepHasi KHCIIOTA, 03.12.2025 bubnuorexa [JOK

(1)I/ISI/I‘I€CKI/IC U XUMHNYECKHE

https://m.edsoo.ru/00adea28
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CBONCTBA, IPUMEHEHHE

XHUMHUYECKHUE pcaknuy, JCxKaluue

B OCHOBC MMPOMBIIIJIICHHOT'O
crioco0a MoTy4eHus: CEpHO

bu6mmorexa [IOK

2 4.12.202
6 KHCJIOTBI. XUMHYECKOE 0 025 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroIen
Cpenbl COeTMHCHUSMU CEPBI

7 Brruncnenue maccoBod J0IuU 10.12.2025 Bbu6nuoreka [JOK
BBIXO/Ia MPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTHKA
351eMeHTOB VA-rpynnsl. A30T,

28 acIpocTpaHEeHUE B IPUPOIE 11.12.2025 bubmorexa HOK
Pactipoctp PHpOE, o https://m.edsoo.ru/00adeea6
¢dusnueckre 1 XUMHYECKUE
CBOIiCcTBa
Ammuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA 17.12.2025 bubmorexa HOK

CCKHC CBONCTRA, o https://m.edsoo.ru/00adf004
MOJTy4YeHUe U PUMEHEHHE

“ Fipa:wll_;{ecxa: pabota Ne 3 o < 122005 BuGnmorexa [OK
TeMe «loIyH HHevaMMHaKa’ o https://m.edso0.ru/00adf180
M3YyYEHUE €ro CBOMCTBY

31 gngHZi KHeCHOTa’ . ecKue 24122025 | Promorexa [IOK

W3UYECKUE U XUMHUYECKH 2.
. https://m.edsoo0.ru/00adf306
CBOMCTBA
Hcnons3oBanue HUTPATOB U
coJIel aMMOHMS B KQUeCTBE
1 MUHEPAIBHBIX Y100pEHUIA. 25.12.2025 bubnunorexka [JOK

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Oxcun hochopa (V) u
dbocdopHas KucoTa,

but6mmoreka [{JOK

33 14.01.2026
(bU3UYECKHE U XUMHYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE
Hcnonp3oBanue GocdaTos B
14 Ka4ecTBe I\:IPIHGpEU'IBHI;IX 15.01.2026 bubnnorexa [JOK
yaoOpeHuil. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamMu
35 yrnego;;, g)acsnp(;szaeHeHHe ’ 21.01.2026 Dromorexa IOK
npu W3WYECKUC U 01.
PHpoe, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxcumsl yriaepoaa, ux
36 g);;;::;; H&iﬁfﬁiﬁe 22012026 | Promorexa LOK
' o https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)
bu6nuoreka [JOK
& 28.01.202
37 VYrobHast KUCHOTA U €€ COJIU 8.01.2026 hitps://m.edsoo r/00ac006e
ITpaxTrueckas padota Ne 4 o
13 teme "[losryyenue yriaexkucioro 29.01.2026 bubnmnorexa [JOK
ra3za. KauectBenHnas peakuus Ha https://m.edsoo.ru/00ac027¢
KapOoHaT-1oH"
39 ?efaioij;ﬁ; I;ce Heociiiﬂx(;i 0 04.02.2026 | Dromorexa HOK
p B o https://m.edso0.ru/00ae054¢
COCJIMHCHUSX yriiepoaa
bu6mmorexa [IOK
40 K 7 05.02.2026
PEMHHUI H €0 COCAMHCHIA https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas padora Ne 5. 11.02.2026 | bubmmorexa LJOK
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PeHIeHI/IG BKCl'IepI/IMGHTaJ'II)HI)IX
3a7a4 o reMe «BakHelimme
HEMETAJIBL U UX COEIUHEHUI

https://m.edsoo.ru/00ae0bf2

Konrponsnas padora Ne3 o

bu6mmorexa [IOK

i 12.02.202
42 Teme «BakHeime HeMeTauIbl 1 02.2026 https:/m.edsoo ru/00ac0e]8
UX COCIUHCHHUS
OO1as xapakTepucTUKa
XUMHUYCCKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b bubmmoreka [JOK
18.02.202
43 1 METaJUTHYeCKast 8.02.2026 https://m.edsoo.ru/00ael103e
KPUCTAJUIMYECKasl PELIETKA.
du3NYeCKre CBOMCTBA METAJIIIOB
X .
" I/IMI/IIIGCKI;I; CBOMCTBa o .02 2056 Butmorexa LOK
METaILIoB. Herp OXHMHHCCKHH o https://m.edsoo.ru/00ael 156
P HATIPSHKCHHUIA METAJLIOB
OOuue crocoObl NOTyYeHUs
i MeTauioB. CIUTaBbI. BBI‘-II;I(CJ'IGHI/ISI 25 022006 BuGmorexa LOK
o ypaBuHeHmM XUMHHCCIHX o https://m.edsoo.ru/00ael 156
peaxIui, eciu OJuH U3
PEareHTOB COACPIKUT MPUMECH
bu6nuoreka [JOK
26.02.202
46 Hortsrite 0 KopposHH MeTan10B 6 6 https://m.edsoo.ru/00ael1278
but6mmoreka [{OK
47 [llemouHbIe METaIIIbI 04.03.2026 httos://m.edsoo ru/00ac14b2
OKcuabl ¥ TUIPOKCUIBI HATPUS U bubmmoreka [JOK
.03.202
48 KaJust 05.03.2026 https://m.edsoo.ru/00ae14b2
49 [IlemoyHO3EMENBHBIE METAIIITBI — 11.03.2026 bubmuoreka [JOK

KaJILIIUA 1 MarHui

https://m.edsoo.ru/00ael5e8
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Baxxnelinme coeiuHeHUs

bu6mmoreka [IOK

50 12.03.2026
KaJIbIHS https://m.edsoo.ru/00aelS5e8
51 O6O6IJUIGHI/IG M CUCTEMATHU3ALHS 18.03.2026
3HaHUH
5 JKEcTKOoCTE BOIBI U CIIOCOOEI €8 19.03.2026 bu6nmmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
I1 0
53 epa: T?I?ees Ka:>[cpa600T e 25032026 Dromorexa lOK
TEM TKOCTb BOJBI U .03.
. A " https://m.edsoo.ru/00aelael
MeTO/Ibl €€ yCTpaHCHUS
bu6mmoreka [IOK
4 A i 26.03.202
> JTEOMUHITH 6.03.2026 https://m.edsoo.ru/00aelc64
55 AMdoTepHBIE CBOICTBA OKCHIA U 08.04.2026 bubnmnorexa [JOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
but6mmoreka [{OK
>6 Kereso 09.04.2026 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUABI U COJIU 15.04.2026 bu6mmoreka [IOK
skenesa (I1) u xenesa (111) https://m.edsoo.ru/00ae35¢6
53 O606ILVIeHHe WA CUCTEMATU3ALM 16.04.2026
3HAHUI
[TpakTuueckas padorta Ne 7.
Pemenue skcnepuMeHTaAIbHBIX bubnuorexa [JOK
59 22.04.2026
3amayd o teMe «BaxHenme https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COCIUHEHUS
Berarcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIMi, €CITH OJTUH
buo OK
60 W3 PEareHTOB JIaH B M30BITKE WIIH 23.04.2026 nomotexa I

COZEPKUT TPUMECH.
Brruucienus MaccoBor 10U

https://m.edsoo.ru/00ael1750
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BBIXO/1a MMPOYKTa pEaKIuu
61 OGOGHfGHHC M CUCTEMATHU3ALHS 1 29.04.2026
3HaHU’
Kontponbnas pabora Ne4 o
62 TeMme «BaxkHeline MeTamisl 1 1 1 30.04.2026
UX COETMHEHUS
BeniectBa u maTepuansl B bubmuorexa [JOK
63 1 06.05.2026
[MOBCEAHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/ILICCKOGUSanﬂSHCHI/Ie | 07.05.2026 bub6mumorexa [IOK
OKPY’KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270
Ponb xumum B penieHun bubmuoreka [JOK
65 1 13.05.2026
AKOJIOTHYECKUX TIPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHBIiT ypok. O606iHeHHe " | 14.05.2026 bubmuorexa [JOK
cUCTEMATH3AaIUs 3HAHUN https://m.edsoo.ru/00ae0d0a
PesepBHbIit ypok. O6001IeHNE 1 bubnmoreka [JOK
67 1 20.05.2026
CUCTeMAaTH3aIVsI 3HAHHHA https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001IcHIE 1 bubmuoreka [JOK
68 1 21.05.2026
cucTeMaTr3anus 3HaHuil https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 5 7
[MPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
9 «b» KJIACC
Ne Koanectso 1acos Jara DIeKTPOHHBIE NH(PPOBHIE
Tema ypoka
n/n Bcero Konrpoabnpie | IlpakTuyeckue | u3ydeHust o0pa3oBaTe/bHbIE
padoThI padoThI pecypcesl
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IIepuoarueckuit 3aK0H.
Ilepuonnueckas cucrema

bu6mmoreka [IOK

03.09.2025
XuMUYecKkux snemeHToB Jl. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aK?HOMepHOCTH B U3MEHEHUU 0100202 BuGmorexa LOK
K .09.
CROMCTE XI{MH%C 1% SNCMEHTOB https://m.edsoo.ru/00adb6bb
MIEPBBIX TPEX MEPHOIOB
Kn
HO;::{I;I:JE:: aH:I flfi) TaHUYECKUX 10.09.2025 Bubmiorexa OK
P P o https://m.edsoo.ru/00adb7e2
BEIIICCTB
Bupl XuMu4uecKoi CBS3U U TUIIBI but6mmoreka [{OK
R 11.09.2025
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo
I1
TeMEe « OBTOpeHI/IeUI/I 17.09.2025
yriryOJieHne 3HaHUH OCHOBHBIX
pa3zesioB Kypca 8 Kiaccay
K;Iaa;cccnibmcc)auiﬁ XUMHYECKUX 5002005 BuGmiorexa LIOK
Ui JTUYIHBIM .09.
peaxt p https://m.edsoo.ru/00adbcb0
pU3HaKaM
[TonsiTue o ckopocTu
XUMHYeckou peakuuu. Ilonstue bub6nuoreka [IOK
24.09.2025
0 FTOMOTEHHBIX U TeTepOreHHbBIX https://m.edsoo.ru/00adbe9a
peaxIusax
[TonsiTve 0 XUMUYECKOM
paBHOBecuu. DakTophl, 75.09.2025 bubnmnorexa [JOK

BIIMSIIOLLIAE HA CKOPOCTh
XUMHYECKOW PEaKLUU U

https://m.edsoo.ru/00adc28c
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ITOJIOKCHHUE XUMHUYCCKOI'O

paBHOBECHS
9 OKHUCIUTENBHO- 01.10.2025 bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIEC PEAKIIUU https://m.edsoo.ru/00adcade
10 T;Zf Hﬂ;; e;;pgiﬁj: II</IOH 02.10.2025 | Dnomorexa LHOK
AMCCOTHATIH. o https://m.edsoo.ru/00adcd68
CI1a0bIe IEKTPOIUTHI
. bubmunoreka LIOK
11 NoHHble ypaBHEHUS peaKkuid 08.10.2025 https://m.edsoo ru/00add44s
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 choia: PIPIeB i eng 09.10.2025 | Dromorexa IOK
I TaBJICHUU .10.
el : . https://m.edsoo.ru/00add5d8
IIEKTPOIUTHICCKOM
IICCOIAAINN
A
13 JAMUHUCTPATMBHAA 15.10.2025 bu6mmoreka [IOK
KOHTpOJibHas paboTa https://m.edsoo.ru/00add8b2
bubnuoreka [JOK
14 IT I 16.10.202
OHATHE O THAPOJHZE COICH 6.10.2025 https://m.edsoo.ru/00add9d4
O00011eHrEe U CUCTEMAaTU3ALIIS but6mmoreka [JOK
15 3HAHUN 22.10.2025 https://m.edsoo.ru/00addd12
16 Hli): KTqueeC: a: pea6OT: Na; 23102025 Dromorexa IOK
«Pemenne 3KCepUMEHTAIBHBIX .10.
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponsnas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS] 05.11.2025 bubanorexa [JOK
nucconmanys. XuUMHYECKHE https://m.edsoo.ru/00addec0
peakIuy B PacTBOPAX»
18 OO01mas xapakTepuCcTHKa 06.11.2025 | bubaumoreka [JOK
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rajoreHoB. XMMHYECKUE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2

Xnoposogopoa. ConsiHast

bub6mmoreka [IOK
1 i 12.11.202
9 KHCJIOTa, XUMHUYECKHE CBOMCTBA, 025 htps://m.edsoo ru/00ade] 04
MOJTyYeHUE, IPUMCHCHHE
2 HpaKTIl/I_}{eCKa}I pabota No 2v o 3 112005 BuGmoreka LIOK
teme «Ilomydyenue conssHOM A1.
BME (LIOIyHHHE 0O . © . https://m.edsoo.ru/00ade348
KHUCTIOTHI, U3y4YCHHE €€ CBOMCTBY
B
21 x;;f:g:f;; H;;‘fpifiﬁ“i HH 19.11.20p5 ~ Puomoreka [OK
PeaKIui, A o https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
” OO0m1as xapakTepucTuKa 20.11.2025 bubmuorexa [JOK
anemMeHTOB VIA-Tpynms https://m.edsoo.ru/00ade64a
AmnoTponHbie MoIU(DUKAIH
” CepBHI. HaxoaneHI/Ie cepsl U €€ 26.11.2025 bubnuorexa [JOK
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 ECI;OBZSEPS p CTpoeHeIf;? e 27112005 | Dromioreka [OK
M3UYECKUE U XUMHYCCKHU A1,
. https://m.edsoo.ru/00ade802
CBOICTBa
s $KCI/II[BI cepnl. CepHasi KACIIOTA, 3122005 Butmorexa LIOK
M3UYECKUE U XUMHYECKUE A2,
3v © © https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XHUMHUYECKUE PEAKIINH, JIeKAINE
B OCHOBE TIPOMBITIUICHHOTO
bu6 OK
26 croco0a MmoJTydeHus! CEPHOU 04.12.2025 nonmorexa I

KHCJIOTBI. XUMHUYECKOE
3arpsA3HCHUC OKPY)KaIOIJ_[eﬁ

https://m.edsoo.ru/00adec&8a
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Cpeanl COCAMHCHUAMU CCPBL

Brluncienue MmaccoBor 10U

bubnuoreka [JOK

27 10.12.2025
BBIXO/Ia MPOJYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuKa
37eMeHTOB VA-rpynnsl. A30T,

28 aCIPOCTPAHEHUE B MPUPO 11.12.2025 Bubmiorexa LIOK
papHpovTpane PUpoAe, T https://m.edsoo.ru/00adeeca6d
buznyecKre 1 XUMUIECKHE
CBOICTBa
Ammuak, ero pusnyeckue u

29 XHUMHUYECKHE CBOMCTBA 17.12.2025 bubnmorexa LHOK

’ T https://m.edso0.ru/00adf004
MONTyYeHUe ¥ IPUMEHEHHE

30 Hepa;( TP;I: CKa: pae6 ZTa Ni 3ano 18.12.2025 | Dubumoreta LOK
TEME (L IOTyHeHu . VIMHARS, S https://m.edsoo.ru/00adf180
U3yUYEHHE €r0 CBOHCTBY»

31 gﬁiﬁﬁiﬁfpﬁcﬁfﬁ&eome 24.12.00p5 | Dromioreia [OK

. o https://m.eds00.ru/00adf306
CBOICTBA
Hcnons30BaHre HUTPATOB U
COJIE aMMOHHMS B KQUECTBE

1 MUHEPAJIbHBIX YA0OPCHHA. 75.12.2025 bubnmnorexa [JOK
XHMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYXaIoIIe Cpeabl
COCIIMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u

13 docdopHas kuciora, 14.01.2026 bubmmoreka [JOK
duznyecKue 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE

34 Hcnons3oBanue pochaTos B 15.01.2026 | bubmmotexa LJOK
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KaueCTBE MHUHEPATBHBIX
yaoOpeHuit. 3arpsi3HeHne
MIPUPOTHOM cpenbl pochaTamu

https://m.edsoo.ru/00adfc20

Yraepon, pacipocTpaHEHHE B

bu6mmorexa [IOK

21.01.202

33 1prpose, q)HSquuCKHe 1 01.2026 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepoma, ux

36 g) Tid : ecj Hraexi X: MHZ?T 22.01.2026 | PrOmerexa HOK

BOICTBA. THYeCKH .01.
5 https://m.edsoo.ru/00adfebe
MpOoOJIEMBI, CBSI3aHHBIE C
okcuaom yriaepoxa (IV)
bubnuoreka [JOK
& 28.01.202

37 VYronbHast KUCHOTA U €€ CONu 8.01.2026 hitps:/m.edsoo r/00ac006e
[Tpaktrueckas padota Ne 4 mo

13 teme "[losryyenue yriexkucioro 29.01.2026 bubnmnorexa [JOK
ra3za. KauectBeHHast peakuus Ha https://m.edsoo.ru/00ac027¢e
kapOoHaT-1oH"

“ HepBOHaanLHLIee I'IeOHSITI/ISI 00 0102 206 BuGnmorexa [OK
OPTAHMABCII BEIICOTBAR KAK © o https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yTiepoaa

bu6mmorexa [IOK
4 K 7 .02.202
0 PEMITHH 1 10 COCARHENIA 05.02.2026 https://m.edsoo.ru/00ae080a
[TpakTuyeckas paGora Ne 5.

41 Pewenne Z-)KCHepI/IMeHTfJIBHLIX 11.02.2026 bu6mmoreka [IOK
3amad mo Teme «Baxueiime https://m.edsoo.ru/00ae0bf2
HEMETAIUTBI U X COCTUHCHHS

47 Konrponsnas padora Ne3 o 12.02.2026 bubnuoreka [IOK

TeMe «BaxkHeine HeMeTauibl 1

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HUX COCIUHCHUSI

OO1m1as xapakTepuCTHKA
XUMHYECKHX 3JIEMEHTOB —
MeTauIoB. MeTaiuindeckas CBs3b

bu6mmorexa [IOK

4 18.02.202
3 1 MeTaJllINIecKast 8.02.2026 https://m.edsoo.ru/00ael103e
KPUCTAJUINYECKasl PELIETKA.
duzndecKkue CBONCTBA METAJIIOB
X N
" I/IMI/I‘IGCKI/IBG CBOMCTBA ) .02 2056 BuGmorexa LIOK
MCTAILIOB. Herp OXHMHHCCKHHI o https://m.edsoo.ru/00ael 156
PAI HATIPSKSHUH METaIOB
O6111e crnocoObl MOTyYeHHS
i MeTtaiioB. CruiaBbel. BerauciaeHus 25 022006 BuGmorexa LOK
o ypaBuHeHMM XUMHACCIX o https://m.edsoo.ru/00ael 156
peaKkuui, eciii OJIUH U3
PEareHTOB CONACPIKUT MPUMECH
bubnuoreka [JOK
26.02.2026
46 HomsTite 0 KOppO3HIt METAILIOB https://m.edsoo.ru/00ael1278
but6mmoreka [JOK
47 [llenounbie METAIIIBI 04.03.2026 httos://m.edsoo ru/00ac14b2
OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
.03.202
48 KaJIust 05.03.2026 https://m.edsoo.ru/00ae14b2
49 Hlenoqlv{OSeMeanVLIe METAJLIBI — 11.03.2026 bubmuoreka [JOK
KaJIbLAI U MarHUU https://m.edsoo.ru/00ael5e8
Baxneiime coeiuHeHUS but6mmoreka [JOK
12.03.2026
50 KaJbIUs https://m.edsoo.ru/00ael5¢e8
51 0606LEIeHHe U CHCTeMaTH3alUs 18.03.2026
3HAHUH
52 JKEcTKOCTh BOMBI U CIIOCOOKI €€ 19.03.2026 | bubmmoreka [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

YCTpaHCHHS https://m.edsoo.ru/00ae1886
IT 0
53 epa: Tlfﬁff KI?(;)ICpa6O(;F e 25032006 | Domorera LIOK
TEM TKOCTH BOJEI U .03.
i A " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUS
. bu6nmmoreka [IOK
>4 AmOMHHHH 26.03.2026 https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOWCTBA OKCUA U 08.04.2026 bubnnorexka [HOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
Bbu6nuoreka [JOK
K .04.202
36 e30 09.04.2026 https://m.edsoo.ru/00ael1d86
57 OKcHUbI, THAPOKCUIBI U COTU 15.04.2026 bu6nmmoreka [IOK
xkenesa (I1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o6uvleHHe Y CUCTEMaTH3aLIHs 16.04.2026
3HAHUH
[TpakTuyeckas pabora Ne 7.
Pewienne skciepuMeEHTAIBHBIX bubnmnorexa [JOK
22.04.202
39 3a1a4 1mo reMe «BakHeH1me 04.2026 https://m.edsoo.ru/00ae3de8
METAJIbI ¥ UX COEIMHEHM
Boruncnenus mo ypaBHeHUSAM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH 3.04.2006 bu6mmoreka [IOK
COJICPXKUT TIPUMECH. https://m.edsoo.ru/00ael1750
Brraucnenns MacCoBOM JOIH
BBIXO0J1a MTPOYKTa PEaKiuu
61 O6o6uuleHHe M CHUCTEMaTU3aLUs 29.04.2026
3HAHUH
2 KonTtponbhas pabora Ne4 mo 30.04.2026

TeMe «BakHelmue MeTamiinsl U



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

UX COCTMHCHUSD)
BemecrBa u marepuaisl B bubmmoreka [JOK
63 1 06.05.2026
MOBCETHEBHOM JKU3HH YEIOBEKa https://m.edsoo.ru/00ae3£50
64 XI/IMI/I‘IGCKOGvSanHSHeHI/Ie | 07.05.2026 bubnuotexa [JOK
OKPY’KAIOIIECH CpeIbI https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHnn bubnnorexa [JOK
65 1 13.05.2026
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypOK. O606iueH1/1e u ] 14.05.2026 bubnuorexa [IOK
CUCTeMAaTHU3AIHsI 3HAHHA https://m.edsoo.ru/00ae0d0a
PesepBHbIif ypok. O6001IeHNE 1 bubnuorexa [JOK
67 1 20.05.2026
cucTeMaTu3aus 3HaHuil https://m.edsoo.ru/00adb33c
PesepBHeiit ypok. O600IeHNE U bubnuorexa [JOK
68 1 21.05.2026
cUcTeMaTu3aIus 3HaHU I https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 5 7
[MPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
9 «b» KJIACC
Ne Koamnectso 1acos Nara DJIeKTPOHHBIE HHPPOBLIE
n/n Tema ypoka Konrtposbubie | IIpakTnuyeckue o0pa3oBaTe/bHbIE
Bcero U3yYeHUs
padoThI padoThI pecypchl
Ilepnonnueckuil 3aK0OH.
| [lepuonnueckas cucrema | 02.09.2025 bubnuorexa [JOK
XuMu4eckux snemeHToB Jl. . https://m.edsoo.ru/00adb59e
Menneneena
2 fagglc{OMepHOCT;E ml:e: e:mo 1 03.09.20p5 | DHomorexa HOK
BOMCTB XMMHUYECKHX 3JICMEHTOB .09.
. g https:/m_edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccudukanus u HoMeHKIaTypa

bu6mmorexa [IOK

3 09.09.2025
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xumudeckon CBSI?I/I U TUIBI 10.09.2025 Bbu6nuoreka [JOK
KPUCTALTUYECKHUX PEIIETOK https://m.edsoo.ru/00adbacé
KonTtponbnas padora Nel mo

5 TEME «UHOBTOpeHI/Ie U yriyOlieHue 16.09.2025
3HAHWI OCHOBHBIX Pa3eiioB
Kypca 8 kiacca»

6 K;a;c;f iﬁauaﬁ;:ﬁ;ecmx 17.09.2025 | Dromorexa LHOK
peartt P o https://m.edsoo.ru/00adbecb0
pU3HaKaM
ITonsiTHE O CKOpPOCTH

7 XUMHYeCcKoU peakiuu. [lonarue 73.09.2025 butmmoreka [{OK
0 TOMOTEHHBIX M TeTePOTreHHBIX https://m.edsoo.ru/00adbe9a
peaKImsIX
ITongaTue 0 XUMHYECKOM
paBHOBecuH. DakTOpHI,

2 BIIUSIIOIIIAE z{a CKOpPOCTh 24.09.2025 bubnuorexa [JOK
XUMUYECKON PEaKIuu 1 https://m.edsoo.ru/00adc28¢c
[IOJIOKEHNE XUMHUYECKOTO
paBHOBECHS

9 OKHCIUTENHHO- 30.09.2025 bubmuoreka [JOK
BOCCTAHOBUTEJIBHBIC PEaKITUU https://m.edsoo.ru/00adcade
T N

10 E?ff H:; e;(;pgiiﬁfg I;IOH 01.10.2025 | DHomorexa HOK
a HHAT. o https://m.edsoo.ru/00adcd68
cI1a0bIe SIEKTPOITUTHI

bu6 OK
11 HNoHnHbIe ypaBHEHUS peaKLUnid 07.10.2025 nommorexa [

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XMMHYECKUE CBOMCTBA KUCIOT U
OCHOBAHHUI B CBETE

. but6mmoreka [JOK
12 MpeACTaBICHUN 00 ) 08.10.2025 httos://m.edsoo.ru/00add5dS
ANEKTPOIUTHUIECKON I
IHUCCOLMAIIUN
XHUMHYEeCKHE CBOMCTBA COJIEH B
13 CBETE npeILCTaBneHI:m 00 14.10.2025 but6mmoreka [{OK
ANEKTPOIUTUUECKON https://m.edsoo.ru/00add8b2
IUCCOLIMAIN
A
14 AMUHUCTPATMBHAA 15.10.2005 bu6mmoreka [IOK
KOHTpOJibHas paboTa https://m.edsoo.ru/00add9d4
O06o0011eHNe U CHCTeMAaTH3aIINS bubmmoreka [JOK
1 21.10.202
> 3HaHUH 0.2025 https://m.edsoo.ru/00addd12
y HlfaKTHqGCKa;I pabora Ne 1. 102005 Bumorexa LIOK
«Pemrenune skcriepuMeHTaIbHBIX .10.
CHICHHE SKCTieprMe https://m.edsoo.ru/00addbfa
3a1audy
Kontponbnas pabora Ne2 mo
17 TeMe «IJIEKTPOIUTUYECKAS 05.11.2025 bubmuoreka [JOK
IUCCOLIMALNAA. XUMHUUECKUAE https://m.edsoo.ru/00addec0
pEaKIuu B pacTBOPAX»
18 26?; zap?epnc;mae 11.11.2025 | Dromorexa IOK
rat ur HOB. AHMHIICCKH T https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
19 XHc0 pOOZOHOPOH. eCCOH;éHcaﬁo”c a 12.11.2025 bubmorexa HOK
KHCJIOTa, XUMUYECKHUE CBOMCTB 1.
1oTd, ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMEHEHHE
20 [Tpaktuyeckas padora Ne 2 o 18.11.2025 bu6mumoreka [IOK

teMe «llomydyenue conssHOU

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

KHUCJIOTBI, U3yUYECHHUE €€ CBOMCTBY»

Brrunciaenus no YpaBHCHHUAM

Bbu6nuoreka [JOK

21 i 19.11.2025
XUMHHCCIHX PEAKIITH, CCIH O/UH https://m.edsoo.ru/00ade4 88
U3 PEareHTOB JIaH B U30BITKE
” OO0m1as XxapakKTepucTUKa 25.11.2025 bubmmorexa [JOK
251eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtponHslie MoU(pUKALIK
” CepBhl. HaXOszIeHI/Ie cephl U e€ 26.11.2025 bubnuorexa [JOK
COCIMHEHUH B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPbI
C
24 (bel:OBZilopg ] CTpoeHeIze’ e 02.12.2025 | Duomorexa IOK
W3HYECKUC U XUMUICCKU A2,
. https://m.edsoo.ru/00ade802
CBOIiCcTBa
y $KCI/I,Z[LI cepbl. CepHas KHCII0Ta, 03 12 2005 Bu6morexa LIOK
K K 12,
1/1331 HICCIHE T XIMITCCIRHC https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE peaKIInHu, JeKaIue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a Moy4eHus CepHOH bubmmoreka [JOK
26 09.12.2025
KHUCTIOTHI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpYXKaroLen
CpeIlbl COSTMHECHUSIMHU CEPhI
27 Brruncienue MmaccoBod 10U 10.12.2025 bubnuoreka [JOK
BBIXO/Ia MPOJYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
)3 a1eMeHTOB VA-rpynmbl. A30T, 16.12.2025 bubmmoreka [JOK

pacnpoCTpaHCHUC B IIPUPOJL,
(I)I/I3I/I‘-ICCKI/IC N XUMHWYCCKHEC

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



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMWCTBA

AMMHaK, ero pu3ndecKue u

Bbu6nuoreka [JOK
2 i 17.12.202
? RUMITICCIHE CBONCTEA, 7 025 https://m.edso0.ru/00adf004
MOJTyYeHUE ¥ IPUMEHCHHE
" HpaKTIl/I_FeCKa}I paborta Ne 3 o 122005 Bumorexa LIOK
TeMe « OﬂyquHevaMMHaKa’ o https://m.edso0.ru/00adf180
W3YYEHUE €r0 CBOMCTBY»
31 A30THas KUCIIOTA, ?é dbuznveckue 24.12.2005 bubnuorexa [JOK
1 XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHnue HUTPATOB U
CoJIEl aMMOHHS B KQUECTBE
1 MUHEPAIBHBIX Y100pEHH. 30.12.2025 bubnnorexa [JOK
XHUMHYECKOE 3arps3HeHNe https://m.edsoo.ru/00adf518
OKpYXaIoIIe cpepl
COEIMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u
13 dbocdopnast Kuciora, 13.01.2026 bubmuoteka [JOK
(bu3HYeCcKre U XUMHUIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnonb3oBanue pocdaTos B
34 KaueCTBe I\:IHHGpZU'ILHI:IX 14.01.2026 bubnnorexka [JOK
yaoOpeHuit. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 ymegoj’ iaznp(;iipafem i 20012026~ Dnommorera OK
npu W3UYECKUEC U .01.
pHpoZe, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
16 Okcuabl yraepojaa, ux 21.01.2026 bubnuoreka [JOK

¢du3nueckre 1 XUMHUYECKUE

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoza (IV)

bu6mmorexa [IOK
& 27.01.202

37 VYroabHas KucioTa v €€ coiu 7.01.2026 htps://m.edsoo.r/00ac006e
[Tpaktuyeckas padora Ne 4 o

13 teme "[lonmydyeHue yriaekucnoro 28.01.2026 bubmmoreka [IOK
raza. KauectBenHas peakiys Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-noH"

“ [TepBoHauanbHbBIE TOHATHUS 00 0302 2006 Bumorexa LIOK
OPTAHIRCCKI BOMCOTRAX KaK o o https://m.edsoo.ru/00ae054¢
COEJIMHEHUSIX yriepoja

. butmmoreka [{OK

40 Kpemuuii u ero coeguHeHust 04.02.2026 httos://m.edsoo.ru/00ac080a
ITpakTnueckas padora Ne 5.

41 Pemenue BKCHepHMeHT?JII)HI)IX 10.02.2026 bubnnorexa [JOK
3a1a4 no treme «Baxueiime https://m.edsoo.ru/00ae0bf2
HEMETaJlJIbl U UX COCIUHEHMSD)

K 0

42 e i%i?a:"paGZTaeNj ” 11.02.2026 | Dromrorexa LOK
TeM HEHIIne HeMEeTauIbl U .02.

i https://m.edsoo.ru/00ae0el 8
UX COCIMHEHUS
OO01as xapakTepucTHKa
XUMUYECKHUX 3JIEMEHTOB —

43 MeTaiuIoB. MeTrannnueckas CBI3b 17.02.2026 Bbubnuoreka [JOK
U METaJTTMYecKas https://m.edsoo.ru/00ael103e
KPUCTAJUINYECKAsl PELIETKA.
du3nueckne CBONCTBa METAJIOB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. 18.02.2026 | bubmmoteka [IOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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DIEKTPOXUMUICCKUAN PSITT
HanpsHKEHUH METAIIOB

https://m.edsoo.ru/00ael156

O61me crocoObl MOTyYeHHS
MertaioB. Crnasel. Beruncienns

bu6mmorexa [IOK
4 24.02.202
> o ypanHeHMM XUMHHCCKHIX 022026 https://m.edsoo.ru/00ael156
peaKIui, eciu O1H U3
pEareHTOB COJECPIKHUT MPUMECH
Bbu6nuoreka [JOK
4 IT 25.02.202
6 OFUITHE O KOppOsiH METAIDIOn 5022026 https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK
47 [llenounble METaAIIIbI 03.03.2026 hitps:/m.cdsoo ru/00ac] 4b2
OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
4 4.03.202
8 KaJus 04.03.2026 https://m.edsoo.ru/00ae14b2
49 Hlenoq}vloseMenLHULIe METaJJIbI — 10.03.2026 bubmuoreka [JOK
KaJIBIIMA ¥ MarHum https://m.edsoo.ru/00ael5e8
Baxueiinme coenuHEeHNA bu6nmmoreka [IOK
50 11.03.2026
KaJIbLIUS https://m.edsoo.ru/00ael5e8
51 O6o6uvleHHe 1 CHCTeMaTH3aIlHs 17.03.2026
3HAHHUH
5) JKécTkocTh BOABI U CLIOCOOEI €6 18.03.2026 bu6nuoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
. HpaK:l:I;II;I?CKa}I pabota Ne 6 mo 03206 Bumorexa LIOK
TEME ARECTROCTD BOHH"H T https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUS
. bubmmoreka [IOK
>4 AJTOMHHHH 25.03.2026 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U 07.04.2026 bubnnorexa [JOK

TUIPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
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bu6mmorexa [IOK

K .04.202
>6 e1eso 08.04.2026 https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUBI U COJTH 14.04.2026 Bbu6nuoreka [JOK
xenesa (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O60ﬁIEIeHHC A CUCTEMATU3ALINS 15.04.2026
3HAHUHI
[TpaxTuueckas padorta Ne 7.
59 Pemenue 3KcnepHMeHTilﬂbHLIx 21.04.2026 bu6muoteka [{IOK
3amay no reMe «Baxnennme https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COSTUHEHUS
Berancnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIIMi, €CIIH OJTUH
60 W3 PEareHTOB JIaH B M30BITKE WIH 2 04.2026 butmmoreka [{OK
COJICP)KUT IIPUMECH. https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoii 1071
BBIXO/Ia MIPOYKTa peakluu
61 O606Hj€HI/IC U CUCTEMATH3aLHS £2.04.2026
3HAHUHI
Konrponsnas padora Ne4 o
62 TeMe «BakHelIe MeTaabl 1 UX 29.04.2026
COEIMHEHUD
63 BemiecTBa u NiaTepI/IanLI B 05.05.2026 bu6nuoreka [JOK
IMOBCEIHEBHOM JKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘—IGCKOCvSanﬂSHeHI/Ie 06.05.2026 bu6muoteka [{IOK
OKPY’KAOIIECH CpeIbI https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun 12.05.2026 bubnnorexa [JOK
HKOJIOTUYECKUX MPOOIeEM https://m.edsoo.ru/00ae4270
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemiecTBO 1 XUMUYECKas peaKkLMsD)

1.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATUN: DPAacTBOP,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAS AUCCOLMAIIMS,
peakuuu MOHHOro OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE,
oOpaTtumMble u HeoOpaTUMbIe peakuuu,
OKHUCJIUTEIIBHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTED,
BOCCTAHOBUTEJb, OKHCIEHUE W BOCCTAHOBIICHHE, AJIOTPOINMS,
aM(QOTEepHOCTh, XUMHYECKas CBA3b (KOBAJICHTHAs, HOHHAs,
MeTaJinueckas), KpHUCTajUIMyecKash peniérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUHA H

IMPUMCHATH OTU IIOHATHUA IIPHU OIIMCAHNU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHHUS AIEKTPOJUTUYECKON IHUCCOLMALNNA KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS pEaKLUil

MOHHOTO 0O0OMEHA

1.4

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pea1<u1z1171

oCpeACTBOM COCTABJICHUS 3JICKTPOHHOTO OamaHca 3TUX peaKHI/Iﬁ

1.5

IIpOBOAUTH paC‘{éTLI 110 YPaBHCHUIO XAMHYECKON p€aKnuu

Ilo Temam: «HemeTannbl B ux COCOIUHCHUA» H «MeTtamel 1 UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh  (OmMHMCHIBaTH) oOmMEe W crenuduyecKkue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, MTOATBEPKIas
OMHMCAaHWE TPUMEPAMH MOJEKYJSIPHBIX ¥ HWOHHBIX YypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJIATH YPABHCHUA peaxunﬁ, MOATBCPKAAOIMIUX CYHIECCTBOBAHNEC

TeHEeTHYECKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB
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IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH ITPOTCKAHUA XUMUUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCJI0BUAX
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CIEAOBaTh MpaBWUJIaM IMOJb30BAHUS XHUMHUYECKOM TIOCYyIOW H
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHMSAMU MO BBITOJIHEHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YTIEKUCIIOro ra3a)

2.5

MNpOBOAWUTL pPC€aKUWM, IMOATBCPKAAIONINC Ka4eCTBEHHLI COCTaB
pa3IUYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
Opomuna, woamna, KapOonar, Qocdar, cuamkar, Cynbdar,
TUPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI M3Y4YE€HHBIX METAJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>Karolasi cpeaay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux monatuit: [IJK

BCIICCTBA, KOPPO3Hd METAJIJIOB

3.2

IMPUMCEHATE OCHOBHBIC OII€palllu MBICITUTEIIBHON JACATCIIBHOCTH —
aHAJIM3 U CHHTC3, CpPABHCHUC, O606I_I_ICHI/IC, CHUCTEMATU3alMIO,
BBIABJIICHUEC MPUYUHHO-CIICACTBCHHBIX CBsA3CH — IJI1 U3Yy4YCHHA
CBOMCTB BCIICCTB U XUMHYCCKHUX pCaKHHﬁ; C€CTCCTBCHHOHAYYHBIC

METOABl TO3HAHUS — HAOIOJIEHHWe, W3MEpPEHHe, MOJEIUPOBAHUE,

IKCIIEPUMEHT (peaabHbIN U MBICTCHHBIN )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

9 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

BeniectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.W. MenneneeBa. CTtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKHX DJIEMEHTOB TMEPBBIX TPEX TMEPHOMOB, KaJMsl, KaJbllUsi M WX
COCIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BeIIECTBA: BBl XUMHYECKON CBS3U. THIMBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTki W BUJA XUMUYECKOW cBsi3u. Kiaccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAapOJHAas M TpUBHUAJbHas). XUMHUECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COC,ZLPIHGHPIIZ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMu4ecKuX peaklui 1Mo pa3iuyHbIM IpU3HaKaM (10 YUCITY
U COCTaBy yYacTBYIOLIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o
M3MEHEHHUIO CTETNIEHEW OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH,
[0 Y4YacTHIO KaTaiu3aTopa). OK30- U JHJIOTEPMUYECKHE pEaKIHH,

TECPMOXUMHYCCKUC YPABHCHHA. IlonsTue o CKOPOCTH XHUMHYISCKOM peaKkunu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHX peakuusax. [lonstue o
TOMOI€HHbIX M TE€TePOreHHBIX peakuusax. I[loHsATHE O XMMHYECKOM
paBHOBecuH. (DaKTOpPbI, BIMAIONIME Ha CKOPOCTb XUMHUYECKOM peakuuu H

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. (CocTaBieHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C PAa3JIMYHBIMU BUAAMU
XuMHUecKol cBs3u. CreneHb quccoruanui. CUabHbIC U CA0bIe AIEKTPOIIUTHI.
Peakiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS PEAKIIMd MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIIOT,
OCHOBaHWUW U COJEH B CBETE MPEIACTABICHUNH 00 AICKTPOIUTHUECKON

nucconuanuu. KauectBeHHble peakiiuu Ha HOHBI. [ToHsITHE O THApONIH3E coneit

1.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMHM KPHUCTAIIIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB U HeMeTayioB (rpadura u
arMa3a), CI0XKHBIX BEHIECTB (XJI0pHUa HATpHs); UCCIEAOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW PEAaKIMH OT BO3JCHCTBUS PAa3UYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JUCCOLMAUY  KUCIIOT, INenodeil M cojeld (BOSMOXKHO HCHOJIBb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJCHUE OIBITOB, HUIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPHI
OKHCITUTEITLHO-BOCCTAHOBUTEIBHBIX peaxmmii (ropenwue, peakuun
pa3IoKEHUs,, COCIMHEHMs); pAcllO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEaKIMil Ha MOHBI; PEHICHUE KCIICPUMEHTATBHBIX

3aga4

HemeTtannsl 1 uX coeTMHEHUS

2.1

0611[35[ XapaKTCPpUCTHKa TIaJIOTCHOB. Ocobennoctu CTpOCHHA ATOMOB,




XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3HuecKue CBOMCTBA
MPOCTHIX BEIIECTB — raJIor€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpPE XJopa
(B3auMoielicTBUE C METa/lllaMu, HEMETaJUIaMH, LIeI04aMu). XJIOPOBOJOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKHE CBOICTBA, IMOJy4Y€HUE, NPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeka. BaxHeimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeNeHu oKucieHusa. CTpoeHue 1 (pru3nueckre CBONCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(DUKALNUN
KHCJIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
dbusznyeckue W XuUMHUeckue cBOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC M XUMHUYECKHE CBOMCTBA
(obmue kak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUECKHUe
peaxiuy, JeKale B OCHOBE NMPOMBIIIIEHHOTO Cloco0a MOIy4eHHsI CEpPHOM
kucnothl. [Ipumenenue. Conu cepHOW KHCIOTHI, KaUeCTBEHHAsl Peakius Ha
cynbdaT-uoH. HaxoxxaeHnue cepbl 1 €€ COeIMHEHHI B MpUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSAMU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 NMPEJ0TBPAIECHHS
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OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKUCICHUA. A30T, paclpOCTpPaHEHHE B
npupoze, pusnueckue U XuMuiIeckue cBoiictea. KpyroBopot a3ora B mpupoe.
AmMMHak, ero (Qu3MueckMe W XUMHUYECKHE CBOICTBa, MOJIyY€HHE U
npuMeHeHne. Coiau aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA,
npuMeHeHune. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THasi KUCIJIOTA,
e€ momyueHue, (QUIMYECKUE U XHMHYECKHE CBOHCTBa (0o0mme Kak
IpEeJCTaBUTENIS Klacca KUCIOT U crienuduyeckue). Vicnonap3oBaHne HUTPAToB
U CcoJie aMMOHHUS B KadecTBE MMHEPAJbHBIX YIOOpeHui. Xumudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpelbl COeANHEHUSIMU a30Ta (KMCIOTHBIE JTOKIHM,

3arpsi3HEHUE BO3/yXa, OUBBI U BOJOEMOB)
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docdop, amnorponHsie Mogudukanmuu Gochopa, GpU3NIECKUe U XUMUIECKHE
cBorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdyeckue u
XMMUYECKHEe CBOMCTBa, mosryueHue. Mcmonp3oBanue (ocdaToB B KauecTBe

MUHEPATBHBIX YI00pEHU

2.5

OObmias xapakrepucTtuka 3meMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUS. anepozl, AJJIOTPOITHBIC




MoauUKAIMKN, PACTIPOCTPAHCHUE B TMPHUPOJE, (DU3NYECKUEe W XUMHUYECKHE
cBoiictBa. AncopOius. Kpyrosopot yrieposna B mpupoae. Okcubl yriaeposa,
nux q)HSI/IquKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, )ICI\/’ICTBI/IC Ha KMBBIC OpPraHU3MBbI,
MOJTy4YeHHe U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCUIOM
yriepona(lV); rumoresa rio0anbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
sddekr. YrompHas KUCIOTa U €€ coiM, WX (PU3UYECKHe U XUMHUYECKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SIUCTBE

2.6

IlepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COEIUHEHUSIX
yriaepojaa (MeTaH, 3TaH, STWICH, alleTWIEH, 3TaHOJ, IIULEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. [lonstue o Ouonoruuecku
BaXXHBIX BEILECTBAX: XHpaX, OeJIKax, yIJIeBoJaX — M HUX pOJU B JKU3HHU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHMYEeCKMX W HEOPraHW4YecKUX

COECIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIy4eHUE U
npumenenne. CoequHeHusl KpeMHusi B mpupojae. OOmue npencraBicHuss 00
okcune kpemuusA(1V) u kpemuueBoit kuciaore. CHIMKATHI, KX MUCIOJb30BaHUE
B OBITY, MEIUIMHE, NPOMBIIUICHHOCTH. BakHEWIINe CTPOUTEIbHBIC
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobieMbl
0€30IMacHOTO WCIOIh30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B IMOBCEIHEBHOU

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-
MOHbl M HaONIOZICHHE MPHU3HAKOB HMX MPOTEKAaHHUS; OMbBITHL, OTpakarollue
¢du3nUecKkre 1 XMMHUYECKHE CBOMCTBA rallor€HOB U UX COCMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHAIOB); O3HAKOMIIEHHE C 00pas3lamu XJOPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHWE € oOpasuamu cepbl M €€ COCTUHEHUSIMHU
(BO3MOXHO HCTIONB30BAaHUE BHIECOMATEPHANIOB); HAOIIOJEHUE TIpoIecca
o0yriMBaHus caxapa IMoJl IeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3y4YeHHE XUMHYECKHX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHONH peakIuu Ha Ccyib(ar-uoH M HaONoJeHHe TMpHu3HaKa eé
MPOTEKAHUs; O3HAKOMJICHUE ¢ (PU3NYECKHUMHU CBOMCTBaMH a30Ta, (ochopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHHWE BHJIEOMATEPUANIOB), 00pa3laMu
a30THBIX U (OCHOPHBIX yAOOpPEHUH; TOIyYeHHE, COOMpPaHKEe, PaCIIO3HABAHKE

U U3YUCHUC CBOICTB aMMUaKa,; IMpoOBCACHNEC KAYCCTBCHHBIX peaKuHﬁ Ha HMOH




aMMOHHUA M (dochaT-uOH U H3yUYEHUE MPU3HAKOB HX MPOTEKAHUS,
B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJEOMATEPUANIOB); U3YyUEHHE MOJENIEH KpPUCTAUIMYECKHX
pemwéTok anmasa, rpadura, QymIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLMU pacCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM
POTHBOra3a; MoJy4YyeHHe, coOMpaHue, paclo3HaBaHUE U M3YyYCHHE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHE KAayeCTBEHHBIX peakuuil Ha KapOoHAT- U
CUJIMKAT-UOHBl U M3y4YCHHE IIPU3HAKOB HMX IIPOTEKaHUS; O3HAKOMIIEHHE C
MPOIYKIIMEN CHJIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE dKCIEPUMEHTAIBHBIX

3aJ1a4 1o TeMe «BakHeHlIne HEMETaIbl U KX COSIMHEHUS

MeTanibl 1 UX COSIUHEHUS

3.1

OOw1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosiokeHuss B llepuoamyeckod cucreMe XMMHMUYECKUX 3JeMeHTOB J[.M.
Menpneneesa u crpoenust aToMoB. CTpoeHHe MeTajuioB. MeTtaindeckas CBs3b
U METAIMYECKasl KpUCTaUIMYecKas pEIETKA. DIEKTPOXMMHUYECKUN Pl

HaHpH)KeHI/Iﬁ METAJJIOB

3.2

duznueckre U XUMUYECKHE CBOMCTBa MeTaIIOB. OOIIHe CrTOCOOBI MOTyYeHHUS
MCTAJJIOB. HOHSITI/IG (6] KOppO3I/II/I MCTaJI1JI10B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
kopposun. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHANA, OpOH3a) U UX TIPUMEHEHHUE

B OBITY ¥ IPOMBILICHHOCTH
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[Ilenounsle MeTasl: nosoxeHue B [lepuoauueckoll cucTeMe XMMUYECKUX
anemenToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIEHHUE B IIPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHUIBbI HATPpUA W KaJlus. HpI/IMCHeHI/IC HOICJIOYHBIX MCETAJIJIOB U HUX

COEIMHEHUN

34

[llemouyno3eMenbHBIE METAIBI MardHuii W KalbIUd: IIOJIOXKCHHE B
Ilepnonnueckoir cucreme xmMuueckux a3neMmeHtoB JI.MI. Menneneesa;
CTPOCHHME MX aTOMOB; HaxoxJeHue B npupoje. Ousznyeckne U XUMHUECKUE
CBOMCTBA MarHusi W Kaiublivs. BaxHeilmive coenvHEeHHs] KaJblus (OKCHUI,

THJIPOKCH, COJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHMi: nonoxeHue B Ilepuoandeckoll cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHe aTOMa; HaxoxKJIeHue B npupone. dusnueckue u
XMMHUYECKHE CBOMCTBA amOMUHMA. AMQOTEpHbIE CBOMCTBA OKCHIA U

TUAPOKCHA ATTFOMUHUS

3.6

Kenezo: monoxenune B Ilepuogmdeckoil cucteMe XMMHUYECKHX 3JIEMEHTOB




.. Menneneesa; cTpoeHHE aToMa; HaXOXKAEHUE B Npupone. Pusnyeckue n
XUMUYECKHe CBOWCTBa »kene3a. Oxkcuupl, TuApokcuasl u conu xenesa(ll) u

xene3a(lll), ux coctas, CBOCTBA U TIOJIyYCHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJIICHHE ¢ 00pa3iaMH METAJIOB U CIIJIABOB,
X (PU3MYECKHMMH CBOWMCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO WCIIOJI30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEHN
B3aUMOJICHCTBHS OKCHIA KajbllUsd ¥ HATpUsl C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpPoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIORB); MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKITI HA HOHBI
(Maramsi, KaJublus, adroMHUHES, IWHKa, *xkene3a(ll) u xenesa(lll), memau(Il);
HaOJTI0/ICHUE W OTICAHKE MTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMY HATPHSI,
Kajguss W Kaublusd  (BO3MOXHO  KCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
uccieoBaHie aM(pOTEPHBIX CBONCTB THAPOKCUIA ATIOMHHHS U THAPOKCHUIA
[IUHKA; PEIICHUE KCTIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHele MeTaibl

1 UX COCIUHCHUA»

XHUMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJOTMHU. BellecTBa 1 Marepuaisl B OBCEIHEBHON
YKU3HU YeJIoBeKa. XUMUS U 310poBbe. be3onacHoe ucnonb30BaHre BENIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas momols mIpu XUMUYECKUX 0XKOTraxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxartoriei cpenst [TJIK. Ponb xumun B pelieHuN SKOJIOTHYECKUX MPOOIeM.
[IpuposHble UCTOYHUKHU YTIEBOAOPOAOB (yroyib, MPUPOAHBINA ra3, HEQThH),

MMPOAYKTBI UX nepepa60TI<I/I, HX POJIb B 6LITy " NTPOMBIINIJIICHHOCTHU

4.3

XUMHUUYeCKU# 9KCIICPUMCHT: U3Yy4YCHUC O6p8.3].IOB MaTcepHraJioB (CTGKJ’IO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHBIE MaTEPUAIIbI)

INPOBEPSEMBIE HA OI'D 10 XUMUU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA3OBATEJBLHOM MPOT'PAMMBI OCHOBHOI'O
OBUIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/bTaTaM
NpoBepsieMoro 0a30BOr0 ypOBHSI OCBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOI
TpedoBaHMSI NMPOrpamMMbl OCHOBHOT0 00111ero oopa3zoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:




1.3

0 cepax npodeccroHaTbHON NEATEIPHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAaHHBIMU Ha JOCTH)KEHUSIX
XAMHAYECKON HAayKH, YTO MO3BOJIUT OOYYAIONIMMCS PacCMaTpPHBAThH
XMUMHIO Kak cdepy cBoel Oynymedl mnpodeccuoHanbHOM
NEeSTeTbHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npopHUIBHOIO MpeaMeTa NpU Mepexoae Ha YPOBEHb CPEIHEro

oOmero oopa3oBaHus

Bianenne cucreMol XMMHYECKMX 3HAaHUM M yMEHUE INPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpasA BKIOYacT:

2.1

BOKHEUIINE XUMHUYECKUE TMOHATHS: XUMHUECKUH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEJIbHBIC AaTOMHAs U MOJEKYJspHas
MacChl, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBINA
00BEM, OKCHI, KUCJIOTAa, OCHOBAaHHUE, COJb (CPEHHsIs), XUMHUYECKas
peakuusi, peakUu COCIUHEHUS, PEaKIMU pa3JIOKCHUS, PEAKIUH
3aMeIleHus], peakiiud oOMeHa, TeIioBoi Y(DQeKT peakuuu, 3K30- U
SHJIOTEPMHUYECKHE PEaKIMU, PACTBOP, MACCOBas JAOJII XUMHUYECKOTO
JJIeMEHTa B  COCIMHEHHMM, MaccoBas JOJII W IPOLCHTHAs
KOHIIEHTpAIIXs BEIIECTBA B PACTBOPE, SIIPO aTOMa, HJIEKTPOHHBIN CIIOM
aToMa, aTOMHas OpOUTaldb, PaJUyC aToMa, BaJCHTHOCTb, CTENEHb
OKHCIJICHUSI, XUMUYECKasi CBA3b, DIIEKTPOOTPHLIATEILHOCTD, TOJIAPHAs
Y HETOJIsIpHas KOBAJIEHTHAas CBS3b, MOHHAS CBS3b, METAJUIMYECKAs
CBSI3b, KpUCTAJTHUECKAs peIIETKa (ATOMHAs, MOHHAS, METaJITHUeCKas,
MOJIEKYJIIpHAsA), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIHT,
ANIEKTPONUTHYECKAsT JMCCOLMALNS, pPEaKIUH HOHHOTO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAHOBJCHHUE, DJIEKTPOIIU3,
XMMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMbIE peaKIHH,
CKOpOCTb XUMHMUECKOW peakuuu, kartanusatop, IIJIK, kopposus

METAJI0B, CIIJIaBbI

2.2

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoanueckui 3akoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA

coCTaBa, 3aKOH ABOraapo
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TEOPHUM  XUMHHU:  aTOMHO-MOJIEKYJSIDHAs — TEOpHs,  TEOpHs

BHCKTpOHHTquCKOﬁ Jucconuanumn




Brnaagenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE TIPABWJIBHO HWCIIOJIB30BaTh HW3YYCHHBIC BEIIECTBA U
MaTtepuaibl (B TOM YHUCIIE MUHEpPalbHbIC yTOOpEHUS, METAJUIbI U
CIUTaBBl, TIPOAYKTHI  IMEPEpabOTKH  TMPUPOIHBIX  HCTOYHHKOB
YTIEBOOPOAOB (YIJis, MIPUPOAHOTO rasza, HepTH) B OBITY, CETLCKOM
XO3SIICTBE, HAa MPOM3BOJCTBE W IOHMMAHHWE 3HAYCHUS KHUPOB,
OCnKOB,  YIJIEBOJNOB  JUIsi  OpraHM3Ma  YEJOBEKa;  yMCHHUE
IIPOTHO3UPOBATh BIIMSHHE BEIICCTB M XUMHUYECKUX TPOIECCOB HA

OpTraHn3M YCJIOBCKA U OKPYIKAIOIIYI0 IPUPOAHYIO CpEaY

3.2

YMCHHC HHTCTPUPOBATL XUMHUYCCKHUC 3HAHUA CO 3HAHUAMH JAPYTUX

y4€OHBIX MPEIMETOB

33

HaJIMYHE OMbITa pabOTHI C PA3TMYHBIMU UCTOYHUKAMU WH(GOpMAIU
0 XMMUU (Hay4yHas M Hay4yHO-TIOMYJISIpHAs JIUTeparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
IpeBpalICHUAX u MMPAKTUYCCKOM  IIPHUMEHCHUMW W  YMCHUC

HCIIOJIB30BaTh €€ JJIs pelICHuA qu6HO-H03HaBaTCHBHLIX 3aaaq

BJ'IaI[eHI/Ie OCHOBAaMHM IOHATHMHOI'O arrapara 1 CHUMBOJIMYCCKOI'O
A3bIKA XUMHH JJI1 COCTaBJICHUA q)OpMy.]'I HCOPraHN4YCCKUX BCUICCTB,
ypaBHeHI/II\/’I XUMHNYCCKHUX peaKI_II/If/’I; OCHOBaMH XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHasibHOIN)

YMeHue o0bSICHATH CBA3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHKaMH CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjapa, oOliee 4YHcio
JIEKTPOHOB), PACHPEICIIEHUEM 3JEKTPOHOB IO 3HEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NnepruoaoB, Kajivusd U KaJIbIIUA

[IpencraBinenue O  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (palnyc aToma, AJIeKTPOOTPUIATETbHOCTD),
OPOCTBIX MW CJIOXHBIX BCIICCTB OT IIOJIOKCHUA JJICMCHTOB B
[lepuoguueckoit cucteme (B MajblXx MepUOJax M  TJIaBHBIX

MOArpyIIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsa

HOHa

8.2

BHJI XUMHYECKOW CBSI3M M THUIl KPHUCTAUIMYECKOM CTPYKTYphI B

COCOAUMHCHUAX




8.3 XapakTep cpelibl B BOJAHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCIIUTENIh 1 BOCCTAHOBUTETh
9 YMeHue xapakTepru3oBaTh (PU3HUECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHi, MarHHM,
KaJIbIIUN, aTFOMUHHM, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHWCJIE€ MX BOJHBIX PAcTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesza (II u
' I1T), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u ocopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,
(dhocdhopnas, yroibHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
MPOTHO3MPOBATh M  XapaKTepU30BaTh CBOWCTBA BEIIECTB B
93 3aBUCUMOCTH OT UX COCTaBa M CTPOEHUS, IPUMEHEHHE BEILECTB B
' 3aBUCMMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh MPOTEKAHHS
XMMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
0 YMeHue cocTaBiIsITh MOJICKYISPHbIC U HIOHHBIE YPAaBHEHUS PEaKlni,
B TOM YHCIIC:
10.1 peaxiuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XHMHUYECKHE CBOMCTBA M3YyUYEHHBIX KIJIACCOB
’ (Tpymnim) HEOPTaHMYECKUX BEIIECTB
10.4 MOJTBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBS3b MEK1y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COSAMHCHUHT
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00BEM Ta30B
114 10 YPaBHEHMSIM XHMHUYECKUX PEaKIMA W HAXOJIUTh KOJUYECTBO
' BeIlecTBa, 00BEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIIUU
12 Brnanenwue (3HaHHE OCHOB):
OCHOBHBIMH  METOJIaMH  HAay4YHOro To3HaHus (HabmoaeHue,
12.1 M3MEpPEHHE, IKCTIEPUMEHT, MOJICJIMPOBAHNUE) MPU N3YUYEHUH BEIIECTB

U XMMHYECKUX SIBJICHHH;, yMeHue chopMyIHpoBaTh MHpodieMy H




MPEUIOKUTH IyTH €€ pelIeHUs

12.2

0e3omacHOil pabOThl C XUMUYECKMMH BEIIECTBAMHU, XUMUYECKOU

HOCY10M 1 1aGOpaTOPHBIM 000PYAOBaHUEM

12.3

npaBuIaMu 0e301MacHOTo oOparieHus c BEILECTBAMH,
HCIIOJIb3YEMBIMH B TTOBCETHEBHOM >KM3HU, MPABUIAMH MTOBEJICHUS B
HeNsX cOepeXeHHs 370POBbsl U OKPYIKAIOUIEH MPUPOIHOU CpEelibl;
MOHUMAaHUE BpeJia (OMAaCHOCTH) BO3/ICUCTBUS HA KUBBIE OPraHU3MBbI
onpeeaEHHbIX BEILIECTB, croco6oB YMEHBIIEHUS u

MpeaoTBpallCHUA UX BPECAHOTO BO3I[CI>’ICTBH$I

13

Hanuuwne NPaKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBICHUA

CICAYIOIHUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

W3y4eHHEe U  ONucaHue  (PU3MYECKHX  CBOMCTB  BEULIECTB;
03HaKOMJICHHUE C (PU3NIECKIMH U XUMHUUYECKUMU SBIICHUSIMU; OTIBITHI,

WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

13.2

U3y4eHHe CII0CO00B pa3JeNeHUs cMecel

13.3

NOJlyYE€HUE KHUCIOpPOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YEHHE
BOJIOPOJIa ¥ U3yYEHHE €r0 CBOWCTB; MOJIYYSHHUE YIIIEKUCIIOTO Tra3a u
M3Y4YEHUE €ro CBOMCTB; TMOJyYCHHE aMMHUaKa U H3Y4YEHUE €ro

CBOUCTB

13.4

NPUTOTOBJICHHE PACTBOPOB C OMpene’I€HHON MaccoBOW AoJjeit

pacTBOPEHHOTO BEMIECTBA

13.5

IIPUMEHEHUE  UHIUKATOPOB (Jrakmyca, METHUIIOpaHXKa |
(dhenondTanenHa) A ONPEACIICHUs] XapaKTepa Cpelbl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEIOBAaHUE U ONMCAaHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; U3yYECHHE B3AMMOJECHCTBUS KUCIIOT C METaJUIAMH,
OKCUZAMH  METAJUIOB,  PACTBOPUMBIMH U HEPACTBOPUMBIMH
OCHOBAaHUSAMH, COJISIMH; TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUME OJHOTO MeETaUla JpPYyTMM M3 pacTBopa COJM;
ncciaeoBaHue aM(POTEPHBIX CBOWCTB THAPOKCHIIOB AIIOMUHUS H

IIUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIC KJIACChI
HCOPTraHNYCCKUX COGHHHGHHﬁ)); <<3J'IGKTpOJ'H/ITI/I‘ICCKa$I
JUCCOLIM AU «Baxneimuye HeMeTaIbl U HX COCAUHCHUSA,

«BaxHenime MeTajuibl 1 UX COEIUHEHU




XHUMHUYCCKUC OKCIICPUMCHTHI, HITIOCTPpUPYIOIUC IMPU3HAKH
IPOTCKAHUA peaKI_[I/Iﬁ HOHHOTO O6MeHa; KauCCTBCHHLBIC PCAKIIMU Ha

MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax MOHBIL: XJIOpUI-, OpOMUI-,

138 nomua-, cyinegar-, ¢ocpar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,
xenesa (2+) u xenesa (3+), meau (2+), HMHKa

14 YmMenue:
NpPEACTaBIATh PpEe3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0Ka3aTeNbCTB, TPAUKOB M TAOIUI] M BBIABIATH SMIUPUYECCKHE
3aKOHOMEPHOCTH
YCTQHaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOIIOAaeMbIMU

14.2 XMMHYECKUMH SIBIICHUSIMH M IPOLECCAMH, IPOUCXOIAIINMHU B

MakKpo- U MUKPOMHUPE, OOBACHATH MPUYUHBI MHOTOOOPA3Msl BEIIECTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
roCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
1.1 UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
- ATOMBI U MOJIEKYJIbI. XUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKUX
' 31emMeHTOB. [IpocThie U cl10KHBIE BEIIECTBA.
13 Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
' CreneHb OKUCIICHUS
3aKOH TMOCTOSHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAs AaTOMHAas Macca.
1.4 OtHocHTeNnbHAsA MOJIEKYJISIpHAA Macca. MaccoBast 107151 XUMUYECKOT0 AJIEMEHTA
B COEIMHEHUU
15 KonuyectBo BemectBa. Monb. MosnsipHast macca. MossipHblii 00bEM Ta30B.
' B3aumocBs3b KonMyecTBa, MACChl M YUCJIa CTPYKTYPHBIX €HHUIL BELECTBA
L6 dusznueckue U XUMHUYECKHUE SBJICHHS. XMMHUUYECKash peakius U e€ MpU3HaKH.
' 3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XUMUYECKHE YPaBHEHUS
5 [lepnoanueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHe aTOMOB
2.1 [Tepuonnueckuii 3akoH. Ilepromnueckas cUCTEMAa XMMHYECKHX 3JIEMEHTOB




JA.1. Menneneesa. [lepuoasl u rpymnmbl. @U3NYECKUN CMBICH MOPSAKOBOTO

HOMEpa, HOMECPOB MICPUOJa U I'PYIIIILI SJICMCHTA

2.2

Crpoenue atomoB. CocTaB aTroMHBIX sanep. M3oronsl. DnekTponbl. CTpoeHue
9JEKTPOHHBIX O00O0JIOYEK aToMOB TepBbIX 20 XMMHYECKUX 3JIEMEHTOB

Ilepuonnueckoii cucremsol J[.11. Meneneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEepPUOJOB, Kaylus, Kaluplus (paguyca aToOMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJNIMYECKNX M HEMETa/NIMYeCKUX CBOICTB) W HMX COEAUHEHHH B
COOTBETCTBUU C TOJOXEHHEM »3JieMeHTOB B Ilepuoauueckoil cucreme Hu

CTPOCHUECM HUX aTOMOB

CrtpoeHue BemecTa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  3JeMeHTOB. oHHas  CBs3b.

Merannnueckas cBsI3b

3.2

Tunsl KpUCTaJUIMYECKUX PEMIETOK (aToMHasi, WOHHAs, MeTaJlJIn4ecKast),
3aBUCUMOCTDb CBOMCTB BELICCTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKOU CBI3U

Baxuelime npencTaBuTeNM HEOPraHMYECKHX BemlecTB. HemeTtamibl u ux

coeIMHEHMs. MeTaibl M UX COeJUHECHUS

4.1

Krnaccudukanuss u HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHWH: OKCHIOB
(comeoOpazytoriue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIC) u
HecosieoOpa3yronie; OCHOBaHMHM (IIENOYM M HEpacTBOPUMBIC OCHOBAHHMSA);
KHACJIOT (KUCIIOPOACOJEpXKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCThIX BCHICCTB-HEMECTAJIIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusznueckue U XMMHYECKHE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJlud, Marivus U KaJblWs, aJIIOMUHHA, KECIIC3a. :‘)HGKTpOXI/IMquCKHfI

pan HaHpﬂ)KCHI/Iﬁ MCTAJIJIOB

4.4

du3znueckue U XUMUYECKHUE CBOMCTBA BOAOPOIAHBIX COE€IUHEHHUI HEMETaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBAa OKCHJIOB HemeTauioB: cepol (IV, VI),
azota (I, IV, V), dochopa (I, V), yrmepoma (II, 1V), kpemuus (IV).

HOJIyLIGHI/Ie OKCHUJ0B HEMCTAIJIOB




4.6

Xumnueckue cBoicTBa okcuaoB: MeTaioB IA-IIIA rpymm, nunka, meau (II) u

xenesa (1L, I1I). [Tony4yeHne OKCUI0B METAIITIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAHUN U aM(OTEPHBIX IMIPOKCUIOB (Ha MpuMepe
THIPOKCUIOB alIlOMMHHUA, JKejle3a, UuHKa). [lomydeHne ocHOBaHUN U

aM(OTEepPHBIX TUIPOKCUIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEPHHUCTOM, CepHOM, a30THOH, (HochopHOM, KpeMHHEBOU, yroiapHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM U a30THOW KHCIIOT.

[Tonyuenue kucior

4.9

OO0ue xuMHUYecKre cBoicTBa cpeiHux coneil. [lomyyenue comneit

4.10

[Tonydenue, coOupaHue, paclo3HaBaHHWE BOAOPOJIA, KHUCIOPOAA, aMMHUAKa,

YIIJIEKHUCIIOTO Ta3a B J1adopaTopuun

4.11

[TonyyeHrne aMmMuaka, CepHOM U a30THOM KHMCIIOT B MPOMbIIUIEHHOCTH. O011ne

CIIOCOOBI MOJIyYCHU MCTAJIJIOB

4.12

I'eneTnyeckas cBA3b MCKAY KJIaCCaMU HEOPTaHUYCCKUX COCJIMHEHU

Xumudeckue pC€aKiuu

5.1

Knaccudukanus XuMHUUeCKUX peakuuid MO pa3IMyHbIM IPU3HAKaM: 110 YUCIY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, 1Mo

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKHX DJIEMECHTOB

5.2

TennoBolr 3(p(PEeKT XUMHYECKOW peakiuu, TEPMOXHMMHYECKHUE YpPaBHECHHS.

DK30- U 3HIOTEPMUYECKUE peakluu. TepMOXUMUYECKUE YPaBHEHUS
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OKHUCIUTENbHOBOCCTAHOBUTENbHBIE peakii. OKUCIUTENN U BOCCTAHOBUTEH.
[Ipomecchl  OKMCIEHWUST ¥  BOCCTAHOBJICHHWS.  ODJIGKTPOHHBIM  OajaHC

OKHCIIMTEIbHOBOCCTAHOBUTEIILHOM pCaknuun
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TeOpI/IH BHCKTpOJ'II/ITI/I‘ICCKOI‘/JI AJucconuanuu. KaTI/IOHBI, AHHUOHBI. SHCKTpOHI/ITLI

" HEOJICKTPOJIUTHI. CunbHbIe U cl1a0bIe OJICKTPOJIUTEI. CreneHb JUCConalu

5.5

Peakiiun nonHoro oomeHa. YciioBUsl POTEKaHUS peaklUuii MOHHOTO OOMEHa,

IIOJIHBIC N COKpaH_IéHHLIe HOHHBIC YpPAaBHCHUA peaKHI/Iﬁ

XUMHUS U OKpY’Karolas cpenia

6.1

BemectBa u marepuanbl B TOBCEAHEBHOW >KU3HM 4YenoBeka. besomacHoe
WCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX pEaKIuid B jabopaTopuud U OBITY.

HepBaﬂ IMOMOIIB IMPHU XUMHUYCCKUX OXKOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpefbl (KUCIOTHBbIE —JOXKIH,

3arpsA3HCHHUC IIOYBbI, BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €r0 OpeaOTBPALLICHUA




[IpenenpHas momyctumasi koHneHtpamus BemectB (I1/IK). Pomp xumuu B
pEIIEHUH DJKOJIIOTUYECKUX TMpolieM. YCuieHue MapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B

6BITy, MCOAUIHHE, IIPOMBIIIJICHHOCTH U CCJIBCKOM XO3SMCTBE. HpI/IMCHeHI/Ie

6.3 METAJUIOB ¥ CIUIaBOB (CTallb, YYTYH, IIOPATIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coennHeHu. [ToHsTHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UU
64 [IpupoaHble HMCTOYHHMKH YTIIEBOAOPOAOB (Yrojb, NPUPOAHBIN Ta3, HE(TH),
' MPOYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX
65 yriiepoja (MeTaH, 3TaH, 3THJICH, alleTUIIEeH, STaHOJI, TIIUIEPHUH, YKCYCHAs! KHCIIOTA).
. [ToHsTHE O OMOJOrMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKax, yIiaeBoaax — U ux
POJIH B )KU3HU YETIOBEKa
7 Pacuérnr:
7.1 o GpopmyiaM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MaccOBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XUMHUYECKHUM YPAaBHEHUAM




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumust: 9-if kiacc: 6a30BbIi ypOBeHb: yUeOHHUK; 5-€ u3ganue, nepepadoranHoe ['abpuensx
0.C., Octpoymos WN.T"., Cnagkos C.A. AkrmonepHoe o0miecTBo «31aTenscTBO

«ITpocsemienuey

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHMUS U3MEHEHWI W JONNOJIHEHU

B PABOYEU ITPOI'PAMME
Coznacoeanue c
Hama Ioonucwo
3amecmumenem
enecenus auuya,
. Cooeporcanue oupexmopa (noonuchw,
u3MeHenuil, enecuie2o
N pacwiugpoexa noonucu,
oonoineHull 3anuco

dama)




COI''TACOBAHO COI''TACOBAHO
[Iporokon 3aceganus METOIMYECKOTO
coBera MBOY «JTurteii Ne 13 3amecTtutensb aupekropa no YBP

ot 29 aBrycra 2025 romga Ne 1 Kapuue I'epmanoBna Epemsn

Anuna Bnagumuposna Jlemunosa 29 aprycra 2025 rosia

JOKYMEHT ITOAITMCAH
SJIEKTPOHHOM MO ATTUCHIO
" 3amecTurelns nupekrtopa o YBP
JemunoBa Anuna BragumupoBHa

JOKYMEHT INIOATIMCAH
BJIEKTPOHHOM TTOITUCHIO

3amecTuTenb AupekTopa no YBP
Epemsn Kapune I'epmanoBHa

TTonnucano: 29.08.2025r. [Toxmucano: 29.08.2025r.
KBanuduunpoBaHHast OAIKCH: KBanupuuupoBanHas oIMCh:
40B360942F31E16FDBEABOE18D96FA88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. - 10.02.2026r. 15.10.2024r. - 08.01.2026r.




