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MOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yueOHOMY MpeaMETy « XMMUs» Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJI€Ha Ha OCHOBE IOJIO)KEHUN M TpeOOBaHMU K pe3yJibTaTaM OCBOEHMsI 00pa3oBaTEIbHOI
IPOrpaMMBI € yaeToM (enepanbHoi pabodeit mporpaMmbl BocnuTaHus 1 KOHIIENINY pernoaaBaHus
yueOHOro mpenMera « XuMus», a TakxKe:

— ®epnepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «OO6 obpa3oBanuu B Poccuiickoit
Oenepanum» (C U3BMEHEHUSIMHU U IOMOJHEHUSIMH).

—Ilpukaza Munnpocsemenuss Poccunm ot 31.05.2021 Ne 287 «OO06 yTBepkIeHHH
(benepaabHOro ToCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHMsD)
(B pen. mpuka3zoB Munnpocsemenus Poccum ot 18.07.2022 Ne 568, or 08.11.2022 Ne 955,
0T 27.12.2023 Ne 1028, o1 22.01.2024 Ne 31).

—IIpuka3za Munnpocsemennss Poccum ot 18.05.2023 Ne 370 «O06 yTBepKIeHUU
(benepanpHOll 00pa30BaTENBHON MPOrPaMMBbl OCHOBHOTO OOIIETO 00pa3oBaHUs» (B peid. MPHUKA30B
Munnpocsemienust Poccun ot 01.02.2024 Ne 62, 19.03.2024 Ne 171, o1 09.10.2024 Ne 704).

— Ilpukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alliM ¥  OCYUIECTBJIEHHS  OOpa3OBaTElIbHOM  JEATENbHOCTM IO OCHOBHBIM U
00mreo0pa3oBaTeNIbHBIM MpOrpaMMaM — OOpa30BaTEIbHBIM MpOrpaMMaM Ha4daJdbHOTO OOIIEro,
OCHOBHOT'O OOIIIEr0 U CPEAHEro 001Iero o0pa3oBaHus».

— IIpukaza Munnpocsemenusi Poccun ot 07.10.2022 No 888 «O BHeceHUM W3MEHEHHI B
[Topsimok opraHu3alMd W OCYIIECTBJICHHUS O0Opa30BaTENbHOW JEATEIbHOCTH [0 OCHOBHBIM
o011eo0pazoBaTeIbHBIM IpOrpaMMaM — 00pa30BaTeNbHBIM IMPOrpaMMaM HayalbHOTO OOIIETo,
OCHOBHOTI'O OOIIETr0 U CPEeIHEro 00Iero o0pa3oBaHysl, yTBEP)KIEHHBIH TPUKAa30M MUHIIPOCBELEHUS
Poccun ot 22.03.2021 Ne 115».

— Ilpukaza Munnpocsemenuss Poccun ot 05.11.2024 Ne 769 «O06 yTBepkaeHUU
denepanpHOro mepeyHs yueOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO MPU peaTn3alii UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIuTalio 00pa30BaTEIbHBIX MPOrpaMM HadaJbHOI'O OOIIEr0, OCHOBHOI'O
o01mrero, cpeaHero o0mero oopa3oBaHus OPraHU3ANMSIME, OCYIIECTBISIIOMMME 00pa30BaTEIbHYIO
JEeSITENIbHOCTh, U YCTAHOBICHUH MPEAEIbHOTO CPOKA HCIOJIh30BAHUS UCKIIOYCHHBIX YUEOHUKOB U
pa3pabOoTaHHBIX B KOMIJICKTE C HUMH y4EOHBIX ITOCOOUI».

— Ilpukaza Munnpocsemenuss Poccum ot 18.07.2024 Ne 499 «OO6 yTBepxIeHUH
(enepabHOrO MepeyHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIIEHHBIX K HCIIOJIb30BAHUIO
Opyd peanu3aliid HMEIONMUX TOCYJapCTBEHHYIO aKKPEAHTAIMI0 OO0pa30BaTeNbHBIX MPOrpaMM
HAYaJILHOTO 00IIEro, OCHOBHOTO O0IIEro, CpeHEro 001Iero oopa3oBaHMs.

— VYceraBa [BOY «OII Ne80 I'.O. MAKEEBKA» (HoBasg penakumsi), yTBEp>KIEHHOTO



npukazoM MuHuctepcTBa oopasoBanus u Hayku Jlonenkoit Haponnoii PecriyOmuku ot 21
nroHs 2024 1. Ne 357,

— YuebHoro niana ocHoBHoro obmero oopazoBanus [bOY «OILI Ne 80 I.O. MAKEEBKA»
Ha 2025-2026 yueOHBIl TOI.

[Iporpamma mo xuMuM Ja€T TPEACTABICHHE O IIEsAX, OOmeld cTpaTeruu OO0ydeHUs,
BOCIIUTAHUS M Pa3BUTUS OOy4alOIIMXCS CpEACTBAMH y4eOHOro NpeaMeTra, YCTaHABJIMBAET
00s13aTeNbHOE IMPEIMETHOE COJEpkKaHUe, NMPEAyCMaTpPUBAET pacHpeleleHue €ro Mo KjaccaMm U
CTPYKTYPUPOBAHHE IO pa3jeiaM U TeMaM MPOrpaMMbl 10 XUMHH, OMpPEAENIeT KOJIUYECTBEHHbIE U
KAUECTBEHHbBIE XapaKTEPUCTUKU COJEP)KAaHMs, PEKOMEHIYEMYIO IOCIEN0BATEIbHOCTh H3Yy4YEHUS
XUMHH C y4E€TOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€il, JIOTUKH y4eOHOTO Ipoliecca,
BO3PAaCTHBIX O0COOEHHOCTEN 00ydaroIuxcs, onpeneseT BO3MOKHOCTH MpeaMeTa sl peaau3alun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTEIbHON NpOrpaMMbl Ha YpOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, a TaKke TPeOOBaHUI K pe3yinbTaTaM OOyUYEHHs] XUMHUHU Ha YPOBHE
Henell M3ydyeHus MpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO- TIO3HABATENIBbHOH NeATEIbHOCTH
00y4JaromIerocs Mo OCBOCHUIO0 Y4eOHOT0 COAEPIKaHMsI.

3HaHUe XUMHH CIIY’)KUT OCHOBOH JUIsi (OPMUPOBAHUS MUPOBO33PEHUS 00YyUaroOUIerocs, ero
NPEACTABICHUNA O MaTepUalbHOM €IMHCTBE MHPA, BAXXHYIO POJb UTPalOT (opMHpyeMble XUMUEH
MPECTAaBICHUS] O B3aUMOIPEBPALICHUSAX PHEPTUM U 00 3BOJIIOIMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss TI00aNbHBIX MpoOJeM  yCTOHYMBOIO  pa3BUTHUS  4YEJOBEUYECTBA —  CBHIPHEBOH,
SHEPreTUYECcKOi, MUIIEBON U IKOJIOTHUYECKON O€30MMacHOCTH, TPOOIIeM 3paBOOXPAaHEHHUS.

H3yuyenne xumun:

CMOCOOCTBYET peaiu3aliil BO3MOXKHOCTEH I CaMOpa3BUTHS U (HOPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 0011eit 1 QyHKIIMOHATBHONW IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBILIUIEHUS W TBOPUECKUX CIIOCOOHOCTEH O0y4aroluxcs,
HAaBbIKOB UX CAMOCTOSATEIbHON y4yeOHOMN AeSITeNIbHOCTH, IKCIEPUMEHTAIBHBIX U UCCIIEA0BATEIbCKUX
YMEHMH, HEOOXOAUMBIX KaK B ITOBCEHEBHOM KU3HU, TaK U B IPO(ECCHOHAIBHON €A TENbHOCTH;

3HaKOMUT CO CIeNU (KO HAyYHOT'O MBIILIEHUS, 3aKJIaAbIBA€T OCHOBBI LIETIOCTHOTO B3IJIA1a
HAa ©QUHCTBO NPHPOAbI M YEIOBEKa, SIBJIETCS OTBETCTBEHHBIM JTamoM B (opMuUpOBaHHH
€CTECTBEHHO- HAYYHOU IPAMOTHOCTH 00 YyJarOUIHXCS;

croco0cTBYeT (POPMHUPOBAHUIO IICHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHNE 00yUYaIOIIHUXCS.

JlanHple HampaBlieHUsT B OOY4YEHHMHM XUMHUU OOECIEUMBAIOTCA CIEHH(PHKON COIep:KaHuUs
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MeAarornyecky aJanTHPOBAHHBIM OTpa)keHHeM 0a30Boi

HAaYKU XUMHH HA Ol'Ipe)]eJ'IéHHOM aTamne eé pa3sBUTHUA.



Kypc xumum Ha ypoBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUS OPHUEHTHPOBAH Ha OCBOEHHE
00y4aIOUIMMHCST CUCTEMbl MEPBOHAYAIBHBIX MOHSATUA XHMHH, OCHOB HEOPraHMYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX ITOHATUH OpPraHMYECKON XUMUH.

CrpykTypa colxep:KaHMsl NPOrpaMMbl MO XUMHHM c(OpMHpOBaHA Ha OCHOBE CHUCTEMHOI'O
noaxoza K e€ uzyuenuto. ConepkaHue CKJIabIBA€TCS U3 CUCTEMBI IOHATHI 0 XUMUYECKOM DJIEMEHTE
U BEUIECTBE M CHUCTEMBbl MOHATHI 0 XuMudeckod peaknuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO NPUHLUITY I[OCJIEAOBATEIBHOIO PAa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKUX
IIPECTABIICHUN Pa3HOrO YPOBHSL:

— ATOMHO-MOJICKYJIAPHOI'O YUCHHA KaK OCHOBLI BCEI'O €CCTCCTBO3HAHMAA,

[Tepnoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEeHMS O CTPOCHMM aTOMa U XUMHYECKOU CBSI3U;

— MpeacTaBICHHI 00 2JIEKTPOTUTHYECKON JUCCOLMAINHU BEIIECTB B PAaCTBOPAX.

TeopeTtuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKH IMOIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K APYTrOMY, BBIMOIHSIS
byHKIMKU O0BSCHEHHS U MPOrHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHUS U TTOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XHMHUH CIIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTABJSIOLIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOIO OTHOILIEHUs K HAYYHOMY 3HAHMIO U METOJAaM II03HAaHMS B Hayke. M3ydeHue XumMuu
MIPOMCXOJIUT C MPUBJICUYCHUEM 3HAHUU W3 paHee M3YYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaronmii
Mup», «buonorus. 5—7 knacce» u «dusnka. 7 kaacey.

[Ipu u3ydeHUHn XUMHH MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOMN J1eITeIbHOCTH YEJIOBEKAa U KaK OJTHOTO U3
KOMIIOHEHTOB MUPOBOMW KYJIBTYpPHI. 3a/1a4a y4eOHOr0 MpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHIIUX ()aKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX IOJOKEHHIA,
JIOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOT 0 XapaKTepa, si3bIKa HAyKH, B TPUOOIIEHUN K HAYIYHBIM
METOJIaM MMO3HAHUs MPU U3YYEHUHU BEIIECTB M XUMUYECKUX peakluii, B (OPMUPOBAHUH U PA3BUTHH
MO3HABATENPHBIX YMEHHH W HMX TMNPUMEHEHHMHM B Yy4eOHO-NO3HABATEIbHOH H  y4eOHO-
UCCIIEZIOBATEIILCKOM JEATENbHOCTH, OCBOSHUH IMPAaBUJI OE30MACHOr0 OOpAIIEHHs C BEIIECTBAMU B
MOBCETHEBHOM KU3HM.

[Ipn u3yyeHMH XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs Ba)KHOE 3HAUCHUE
npuodpenu Takue IeNu, Kak:

—  (dopMupoBaHHE HHTEIUIEKTYaJdbHO pA3BUTOH JIMYHOCTH, TOTOBOH K

camMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEHICHHH, CIOCOOHOI



analTUPOBATHCA K 6BICTpO MCHAIOIHUMCA YCIIOBUAM KU3HU,

—  HampaBJICHHOCTh OOYUYEHHS Ha CHCTEMAaTHUECKOE MPHOOIIEHUE 00 yJIarourXxcst
K CaMOCTOSITEJIbHOM TI03HABaTEJIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUS,
(bOpMUPYIOTIIUM MOTHBAIIAIO M PA3BUTHE CITIOCOOHOCTEHN K XUMHH;

—  olecrieueHue YycCIOBUH, CMOCOOCTBYIOUIMX IMPUOOPETEHHI0 O00Yy4arolMMUCs
OIbITa Pa3HOOOPA3HOM NEATECILHOCTH, MO3HAHWSA W CaMOIIO3HAHUS, KIFOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIETEHIIUH), UMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MJis Pa3IMYHBIX BHUJIOB
EeITEILHOCTH;

—  ¢opmupoBanue  oOmed  (QyHKIIMOHAILHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YUCII€ YMEHUI OOBSCHATH U OLIEHUBATH SIBJIEHUS OKPYKAIOILIEro MUpa,
WCIOJIb3Ysl 3HAHUSA M ONBIT, MOJYYEHHbIE NPU U3YYEHUU XHUMHH, NMPUMEHATh UX TMpU
pEUICHUH MPOOJIeM B ITOBCEIHEBHOW KU3HH U TPYIOBOH JICSITEILHOCTH;

—  (¢opmupoBaHue y 00yJaIOMUXCS TYMAHUCTHUECKUX OTHOIICHUM, TOHUMAHUS

[EHHOCTH XMMUYECKUX 3HAHUW I BBIPAOOTKM HKOJOTHYECKH IE€TIeCO00pa3HOro

MOBeAeHUSI B OBITY W TPYJAOBOM JIEATEIILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYKarolllel NpUpoOaHON Cpebl;

—  pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIUTAaHUIO HAa OCHOBE YCBOEHHMs OOIEUYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO U HAMPABICHHOCTH TATbHEUIIIEr0 00y4IeHUsI.

OO6muiee yMciIo 4acoB, OTBEACHHBIX JUIS U3YYEHHS XMMHUHM HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanmsi, cocraBiseT 136 gacoB: B 8§ kimacce — 68 gacoB (2 waca B Henemo), B 9 kinacce — 68
yacoB (2 4aca B HEJIEIIIO).

COAEP)KAHUE OBYUEHUS

8 KJIACC

IlepBoHayanbHbIE XUMUYECKHE TOHITHUSA

[Ipenmer xumun. Posib XuMuM B )KU3HU YEJIOBEKA. XUMUS B CHCTEME HAayK. T ela U BEelleCcTBa.
®du3nYecKre CBOWCTBA BEIIECTB. ArperaTHoe COCTOsiHUE BellecTB. [IoHsTHE 0 MeTo/1ax MO3HAHUS B
xumud. Yucteie BemecTBa U cMecu. CriocoObl pa3iesieHus CMeCceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKHX 3J1eMEHTOB. [IpocTbie
Y CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xummndaeckas Gpopmyna. BaneHTHOCTh aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBast
JIOJSA XUMHYECKOI'0 3JIEMEHTA B COSAUHEHHUU.

KommmuectBo Bemecrsa. Monb. MonspHas Macca. B3anMocCBs3p KOJIMUECTBA, MACChI U YHCIIA



CTPYKTYPHBIX €IMHULl BeulecTBa. Pacu€rsl no ¢popMysiaM XUMUUYECKUX COEIUHEHUH.

Ou3nyeckue M XUMUYECKUE SABJCHUS. XUMHUYECKas peakuuss U €€ MNpu3HaKU. 3aKoH
COXpaHEHMsS] MacChl BEIIEeCTB. XUMHUECKUE ypaBHeHUs. Kiaccumdukanus XUMHUECKHX pPEaKIUil
(coequHeHus1, Pa3IoXKEHHUS, 3aMEIICHHS, OOMEHA).

Xumuueckuit yIxcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOW, mpaBwiaMu paboTel B Jabopatopuu U TpuéMamMu
oOparmeHusi ¢ 7a00OpaTOPHBIM O0OpPYAOBAaHHMEM, W3yYe€HHUE M ONUCaHHE (U3UYECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIEeCTB, HaOMIOAeHNE PU3nYecKuX (TJIaBJICHHE BOCKA, TasHHUE JIbJa,
pacTupaHHe caxapa B CTYyINKe, KUIEHHE M KOHJEHCAIUs BOJbI) U XUMUYECKHX (TOpEHHE CBEYH,
IpOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aMMOEHCTBHE MeNla ¢ KMCIOTOI) SIBICHU, HaOMo1eHue U
ONKMCAaHNE MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakIuil (pa3ioKeHue caxapa, B3aUMOJICHCTBHE
CEepHOM KHUCIOTBI C XJopuzaoMm Oapus, pasnoxeHue ruapokcuna meau (II) npum HarpeBanum,
B3anMoJelcTBUE kene3a ¢ pactBopoM conu menu (II), uzydenune cnocoboB pasaeneHus cMeceil: ¢
MOMOIIIBI0O MarHuTa, (UIBTPOBAHME, BBHIAPUBAHHE, MUCTUILIAIMSA, XpoMmaTorpadus, mpoBeAcHUE
OYUCTKM TIOBapEHHOW COJM, HAOJIIOJIEHUE M OINMCAaHHE pE3yJbTAaTOB IPOBEICHUS OIBITA,
WITIOCTPUPYIOIIEr0 3aKOH COXPAHEHUSI MACChl, CO31aHUE MOJIEIed MOJIEKYJI (1IapOCTEPKHEBBIX ).

Ba:kneiilue npeacTaBuTe/]id HEOPraHMYeCKUX BellecTB

Bo3ayx — cMmech raszoB. CocraB Bo3ayxa. Kucimopog — aieMeHT M NpOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoae, Gu3ndeckue W XUMHYECKHE CBOMCTBA (peaklud TOpeHUs).
Oxcuapl. [lpumenenune xkuciopoga. CrocoObl TOMydeHHs Kuciaopoda B JabopaTopuu H
npoMbInUIeHHOCTH. KpyroBopoT kucinopoaa B mpupoae. O30H — amloTpomHas MoAuUKanus
KHCIIOpPOJa.

TennoBoit >(pdexT XUMHUECKOW peaknud, TEPMOXHMMHUYECKHE YpaBHEHHs, OJK30- H
SHIOTEpPMUYECKUE peakuuu. TOoIIMBO: yroib W METaH. 3arps3HEHHE BO3/yXa, YCHIIEHHE
MapHUKOBOT O 3 eKTa, pa3pyluieHue 030HOBOT'O CIOS.

Bopopona — anemeHT u pocToe BemecTBo. Haxoxaenue Bonopoaa B npupoje, pusnueckue u
XMMHMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIOCO0bI onydeHus. Kucinorsl u conu.

MoutsipHbIit 00bEM ra3oB. Pacuérel Mo XUMHYECKHM ypaBHEHHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pacrBopurtens. PactBopbel. Hacelennsie u
HEHaCBIILEHHbIE PACTBOPBI. PacTBOPUMOCTH BeNIECTB B Boje. MaccoBas 10JIs BEIIECTBA B PACTBOPE.
Xumudeckue cBoictBa Bonbl. OcHOBaHMs. Ponb pacTBOpOB B MpHUPOJIE M B JKU3HHU YEJIOBEKA.
Kpyrosopot Bojbl B mpupojie. 3arps3HeHue NpupoaHbIX Boa. OXpaHa U OUMCTKA TPUPOAHBIX BOJ.

Knaccudukanus Heopranudeckux coeauHeHuid. Okcuapl. Kiaccudukaius OKCHJIOB:
coseoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMpOTepHbIe) U Hecoleobpasyomue. HoMmeHnknarypa
okcuoB. dusnyeckue 1 XUMUYECKHE CBOMCTBA OKCUI0B. [lomydueHne okcuaoB.

OcHoBanusi. Knaccudukamuss ocHoBaHUM: WIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
6



Homenknatypa ocHoBaHuii. dusznueckue M XUMHUYECKHE CBOWcCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. dusznueckue M XUMHUYECKUE
cBoicTBa KUcaoT. Pan aktuBHocTu MeraiioB H. H. bekeroBa. [lonyuenue Kucior.

Comu. HomeHnknaTtypa coiseil. @usznueckue U XuMudeckue cpoiictBa coiieil. [lomydenue
coJiell. ['eHeTHUeCKast CBA3b MEXK1Y KJIaCCaMU HEOPraHUYECKUX COEIMHEHUN.

Xumuueckuit sIxcnepumenm:

KaueCTBEHHOE OIpe/ICNIEHUE COJEPKaHHUs KHUCIOPOJa B BO3JyXe, MOJyYeHHE, COOMpaHHeE,
pacrmo3HaBaHHEe W M3yUYEHHE CBOMCTB KHCIOPOJAa, HAOMIOJCHHE B3aUMOJCHCTBHUS BEHIECTB C
KHUCIOPOAOM U YCJIOBHSI BO3HHMKHOBEHHUS M IpEKpalleHus ropeHus (moskapa), O3HaKOMIIEHHE C
o0pa3iamMu OKCHIOB U ONHMCAHHE UX CBOMCTB, MOJIY4YeHUE, cCOOMpaHe, paclio3HaBaHHE U U3yUEHHE
CBOMCTB Bomopona (ropeHue), B3aummojneicTBue Bogopona ¢ okcuaom wmeau (II) (Bo3zmoxHO
WCIOJIb30BAaHUE BHJIEOMATEPHAJIOB), HAOMIOMeHHEe OOpa3loB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIeZIOBAaHUE OCOOEHHOCTEl  pacTBOPEHHS  BEIIECTB C  PAa3IU4YHOW  pPacTBOPHUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM J0JIEll pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBHE BOABI C MeETalaMH (HAaTpHeM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUATIOB), HCCIIEJOBAHUE OOpa3IlOB HEOPraHWYECKUX BEIIESCTB PA3JMUYHBIX KJACCOB,
HAOIIIO/ICHNEe W3MEHEHHsI OKpacKd HWHIMKATOPOB B PACTBOpaX KUCIOT W IIENOYel, M3yUeHHUe
B3auMozencTBus okcuaa menu (I) ¢ pactBopoM cepHOW KHCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIHii
HEWTpaau3aluu, NoJiydeHue HepacTBOPUMBIX OCHOBAHU, BHITECHEHUE OJJHOTO METajllla APYTUM U3
pacTBOopa COJM, pEHIEHHE JKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHelmme KJacchbl
HEOPraHUYECKUX COCTAUHECHHIT.

Iepuonnyeckuii 3axkoH u Ilepumoguueckasi cucremMa xumMudeckux iemenros . H.
MenaeieeBa.

Crpoenue aromoB. XuMHYECKasi CBA3b.

OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIUH

[TepBbie MOMBITKH KiIacCU(PUKAIIMH XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O rpynmax CXOTHBIX
AJIEMEHTOB (ILIEJIOYHBbIE U I1EJIOYHO3EMENbHbIE METAIIbI, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM()OTEPHBIC OKCUJIBI ¥ THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuomuueckass cucrema xumuueckux siemeHtoB J[. W.
MenneneeBa. Koporkomepuognas u jaiuHHOnepuonHas ¢opmbl I[lepuonuyeckoil  cucTeMbl
xumuueckux 3nemeHToB [1. 1. Menaeneesa. [lepuoast u rpynibsl. @U3HUECKU CMBICIT TTOPSAIKOBOIO
HOMEpa, HOMEPOB NEPUOA U I'PYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX Aaep. M3otonel. DnekTpoHbl. CTpOEHUE MEKTPOHHBIX



o0onouek aTroMoB nepBbix 20 xummueckux 3nemenToB [lepuoamueckoii cucremsl /1. V1. Menaeneesa.
XapaKTepucTUKa XUMHUYECKOI0 JIEMEHTa 1o ero nonoxeHuto B Ilepuopmueckoit cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs pajnyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETaJUINYE€CKUX CBOMCTB I10 TPYMIIaM U IIEPUOAAM.

3nauenue [lepuoanyeckoro 3akoHa u Ileprpognueckoil CHCTEMbI XUMHUYECKUX 2JIEMEHTOB JUIS
pa3BuTHs HayKu U nipaktuku. J[. 1. MenneneeB — y4éHblil U TpakIaHUH.

Xumunueckas CBSI3b. KoBanentHas (monsipHas u HEMoJIsIpHast) CBS3b.
ONEeKTPOOTPULIATENILHOCTh XMMHUYECKUX JIEMEHTOB. MIOHHas CBSI3b.

Crenenp okuciaeHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okuciaenus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMeHm:

U3yueHue o0pas3IoB BEUIECTB METAJUIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THIPOKCUIA IITHKA
C pacTBOpaMH KHCIOT U UIeJ0Yell, NPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPDI
OKHUCJIMTEJIbHO- BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHE, pEaKIIMHU Pa3JIoKeHUs, COSTUHEHUS).

Mescnpeomemnmnule ceazu

Peanusanus MeXNpeIMETHBIX CBA3€H NpPH M3YyUEHHM XUMHUHU B 8 KIACCE OCYIECTBISAETCS
yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TMOHATUH, SBISIOIINXCS
CHUCTEMHBIMHM UL OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOume ecTecTBEHHO-HAyYHBIC TIOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIN3,
CHHTE3, Kiaccu(uKkanus, TMEepUOJUYHOCTb, HaOMIO/IEHUE, OSKCIEPUMEHT, MOEIHPOBaHUE,
U3MEpPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: wMarTepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIBI,
PalnOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPHY ECKHIA 3apsijl, BEIIECTBO, T€J0, 00bEM, arperaTHOE COCTOSIHH €
BEIIECTBA, T'a3, pu3nueckre BeTUYUHbI, SAMHHUIIBI H3MEPEHUs, KOCMOC, TUIaHEeThI, 383161, CONHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TTOPOJIbI, MTOJE3HBIE HCKOMAEMBbIE,
TOILIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasA peakuust

[lepnonnuecknii 3akoH. Ilepuogmueckas cucrema XuMHYecKHx 3yeMeHToB J[. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JJIEMEHTOB
NEPBBIX TPEX IMEPUOAOB, KaJUs, KalbLUd U UX COCAVWHEHUH B COOTBETCTBHM C IOJIOKEHUEM

JJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM UX ATOMOB.



CrtpoeHue BeniecTBa: BHUIbl XUMUYECKOM CBSI3U. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILLECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKY U BUJA XMMUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlacCaM HEOPraHMYECKUX COCTUHEHUM, TeHETUYECKasl CBA3h
HEOPraHUYECKUX BEIECTB.

Knaccudukanus XUMHYECKUX PEAKIHMi MO Pa3jIMYHbIM MPU3HAKaM (110 YHCITy U COCTaBY
YYacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3PP EKTy, M0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX AJIEMEHTOB, IO 00PaTUMOCTH, TIO YYACTHIO KaTan3aTopa). DK30- U SHIOTCPMUYCCKHE
pEaKIuU, TEPMOXUMUYECKUE YPAaBHEHUS.

[Tonstue o ckopoctH XxuUMHuUecKod peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[IoHsITHEe 0 TOMOreHHbIX U reTeporeHHbix peakuusax. [lonstue o karanmuse.
[TonsTe 0 XUMHUYECKOM paBHOBecHUU. DaKTOPHI, BIUAIOLIME HA CKOPOCTh XUMHYECK OM pEakLUU U
MOJIOKEHUE XUMHUUIECKOTO PAaBHOBECHSI.

OKHCIIMTETbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU, JJIIEKTPOHHBIM OajaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENIbHONU peakuuu. COCTaBleHHE YpPaBHEHUW OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METOIa SJIEKTPOHHOT0 OaaHca.

Teopust AIEKTPONIMTUYECKON TUCCOIUANIAU. DIJIEKTPOJUTHI U HEIJIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBL. MeXaHW3M JMCCOLHUAINK BEIIECTB C PA3IMYHBIMU BHUJIAMH XUMUUYECKOW cBsi3u. CTeneHb
muccoranui. CUIIbHBIE U CI1a0bIe DIEKTPOIUTHL.

Peaknu noHHOTO OOMEHa. YCIIOBUS MPOTEKAHHS pPEaKIMii MOHHOTO OOMEHA, IMOJHBIC H
COKpalI¢HHbIE MOHHBIC YpaBHEHMs peakiuidi. CBOWCTBA KHCIIOT, OCHOBAaHHMH W COJIEH B CBETE
MPECTABICHUM 00 MEKTPOIUTHUECKOM auccounanuu. KauecTBenHble peakuuu Ha HOHBL [ToHsTHE
0 TUJIPOJIA3E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHUE C MOJAEISIMHM KPUCTAUIMYECKHX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METaJIOB U HEMETAIIOB (TpaduTta u aiiMas3a), CIOKHBIX BEIIECTB (XJIOPUAA HATPHS), HCCIEOBAHNE
3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT BO3ICUCTBUS Pa3IMUHbIX (haKTOPOB, UCCIIETOBAHIE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca JUCCOLMALMU KHUCIOT, LIeJIoued U cotieit
(BO3MO’KHO HMCIIOJIb30BAaHUE BUIE0 MATEPUATIOB), IPOBEIEHUE OIBITOB, IO CTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS peaKIiii HOHHOTO oOMeHa (00pa3oBaHUE OcaKa, BBIACICHHUE Ta3a, 00pa30BaHUE BOJIbI),
OTBITOB, WIUTIOCTPUPYIOIMIUX TMPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIui (rOpeHue,
peaKIMy pa3iOKEeHMs, COCIUHEHUs), pPACIO3HaBaHME HEOPraHWYECKHUX BEHIECTB C IMTOMOIIBIO

Ka4CCTBCHHBIX peaKI_II/If/'I Ha UOHBI, pCHICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.



HeMeTanibl 1 MX COeIMHEHUS

OO6mras xapakTeprcTrKa ranoreHoB. OCoO0EHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTETIEHU
okucieHus. CtpoeHne U (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHYECKHE
CBOMCTBA Ha mpuMmepe XxJjopa (B3aUMOJACHCTBHME C MeETajulaMHM, HEMeTaJUlaMHu, IIeJI0YaMHu).
XnopoBonopoa. ConsgHast KUCIOTa, XUMHYECKHE CBOWCTBA, MOJIyueHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOpPOAA HAa OpraHM3M 4YenoBeKa. BakHeillue XJIopuabl M UX HAXOXKICHHUE B
pUpoJE.

OOmas  xapaktepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA IPOCTBIX BELIECTB —
KHCIIOPOAA U cepbl. AJUIOTPOMHBIE MOIU (PUKAIIMH KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBomopon, crpoeHue, ¢Gusnueckue H XUMHUYeckue cBoWcTBa. OKCHABI cepbl  Kak
IPEACTABUTENN KHUCIOTHBIX OKCHI0B. CepHas KHMCIOTa, (U3MYECKHME M XUMHYECKHE CBOWCTBA
(o0mme Kak MpeACTaBUTENs Kilacca KUCIOT U crienupuieckue). XMMUIECKUE PEaKInu, JIeKAIIUe B
OCHOBE MPOMBIIUIEHHOrO Croco0a MOJydyeHus CepHOM KucioTel. [IpruMeHeHne cepHOil KUCIOTHI.
Comu cepHO KHCIOTHI, KadyeCcTBEHHas peakuus Ha cynbdaT-uoH. Haxoxmenue cepbl u eé
COCIMHEHUM B IpUpoae. XUMHYECKOE 3arps3HEHHUE OKPYXKaloLed Cpenbl COCNMHEHUSIMHU CEpbl
(KUCJIOTHBIE TOXKIU, 3arpsI3HEHNE BO3AyXa U BOZOEMOB), CIIOCOOBI €ro Mpe0oTBPaICHHUS.

Obmas xapaktepucruka 3yeMeHToB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIE CTETIEHN OKUCICHUs. A30T, paclipocTpaHeHHUEe B IPpUPoe, PU3ndecKkue u XUMHUIECKIe
cBoiictBa. KpyroBopor a3zota B mpupoae. AMMHak, ero (usnueckue W XUMHYECKHE CBOWCTBA,
nonyyeHue u npumeHenre. Coau aMMOHHUSA, UX QU3NUECKHE U XUMHUYECKHE CBOWCTBA, TPHUMEHEHUE.
KauecTBeHHast peakius Ha WMOHBI aMMOHHS. A30THas KHUCIOTa, €€ TMOIy4deHHue, (U3HUecKue u
XUMHUYECKHE CBOMCTBa (00IIME Kak TMpEACTaBUTENsd KJjlacca KHUCIOT U Clelu(pUYecKue).
Hcnonp3oBaHUE HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAIbHBIX yA00peHuil. XuMuueckoe
3arpsi3HEHUE OKPYKaloLIEH cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IH, 3arpsA3HEHNE BO31yXa,
nouBsl ¥ BOA0oEMOB). Docdop, amnorpornHsie Moaudukanuu Gocdopa, hprusndeckne 1 XUMUIECKHE
cpoiictBa. Oxcun dochopa (V) u dochopuas kucnora, pusnueckne U XUMHUUYECKHE CBOWCTBA,
nonyuyenue. Mcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATBbHBIX YI0OpEHUH.

Obmast xapaktepuctuka s1aeMeHTOB [VA-rpynnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHs. YTIEepOA, alsIOTPONHbIE MOAM(UKAIINU, PACIPOCTPAHEHHE B
npupozae, Gu3nuecknue U XUuMU4YecKkue cBoricTBa. AncopOums. KpyroBopor yriepoma B mpupoje.
Oxcupapl yriepoaa, ux (QU3MYECKHe U XMUMHYECKHE CBOWCTBA, NEWCTBHE HA JKUBBIC OPraHU3MBI,
NOJyYeHHE U IPUMEHEHHE. DKOJIOTMYECKHEe NMpoOJeMbl, CBsI3aHHBIE ¢ OKcujaoMm yriaepoaa (IV),

TUTIOTE3a TJ100aTbHOT0 MOTEMJICHHSI KJTMMaTa, MapHUKOBBINA (PP eKT. YTombHast KUCIOTa U €€ COJIH,
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X (U3NUYECKUE U XUMHYECKHE CBOMICTBa, MOJyYyeHHE U NMpuMeHeHHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbl. Mcnosp30Banne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM
XO35I1CTBE.

[lepBoHavasibHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHUSAX YIiiepoaa
(MeTaH, 3TaH, dTHJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCyCHas KucioTa). [IpuponHbie HCTOUHUKN
YII€BOJOPOIOB (YTroib, MPUPOAHBIH ra3, He(Th), IPOAYKTH UX NepepaboTku (OEH3MH), UX pOJib B
OBITY U TNpOMBIIIICHHOCTH. [loHATHE O OMONIOrMYecKHM BaXKHBIX BEIIECTBaX: >KHMpax, Oeikax,
yriaeBoJax — W HUX pPOJIM B JKU3HM YeloBeka. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHHIA.

Kpemnuii, ero ¢usmueckne U XUMHYECKHE CBOICTBa, IOJy4Y€HUE M IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obume npencrasieHus 06 okcuae kpemuus (IV) u kpeMHueBoi
kucinore. CHIMKaThl, UX UCHOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHelne cTpouTelbHbIe
MaTepualibl: KepamMHKa, CTEKJIO, I[eMEHT, OeToH, xene300eToH. IIpobiembl Oe3omacHOTO
UCIIOJIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B TIOBCEAHEBHON XKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHUuE O0pa3l0B HEOPraHUYECKUX BELIECTB, CBOMCTB COJIIHOM KMCIIOTBI, IIPOBEIECHHE
KayeCTBEHHBIX peakUui Ha XJIOPUI-UOHBI U HaOIO/IEHHWE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue W XMMHUYECKHE CBOICTBAa TaJIor€HOB M UX COEIMHEHHH (BO3MOXKHO
UCTIONb30BAaHUE BHUJAEOMATEPUAIOB), O3HAKOMIIEHHE C oOpa3namMu XJIOpHAOB (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpasumamMu ceppl M €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEpUaIoB), HaOmOJeHHe  mpoiecca  OOyriaMBaHUS — caxapa IOA  JeHCTBUEM
KOHLIEHTPUPOBAHHOM CEpHOW KHUCJIOTHI, U3y4€HHE XMUMHUYECKHX CBOMCTB pa30aBlieHHOW CepHOM
KHCJIOTBl, IPOBEACHHE KAuECTBEHHONW pEaKkIUM Ha Cyiab(aT-uOH U HAOJIOJEHME IpU3HaKa eé
IPOTEKAaHUs, O3HAKOMJIEHHE C (HU3MUECKHMH CBOWCTBaMHU a30Ta, (ochopa U HUX COECIUHEHUMN
(BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPHANIOB), oOpa3liaMH a30THBIX U (HOCHOPHBIX YI00peHUH,
HoJyyeHHue, coOOMpaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHaKa, IPOBEAECHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (pochaT-MOH U U3yUEHHE MPU3HAKOB X NMPOTEKAHUs, B3aUMOIEHCTBHE
KOHLICHTPMPOBAHHOM a30THON KMCIIOTHI C MEJbIO0 (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
U3y4YeHHE MOjeeld KpHUCTAINIMUECKUX pEemETOK anmasa, rpaduta, ¢ysuepeHa, 03HAKOMIIEHHE C
IPOIIECCOM  aJICOPOIIMU pPAcCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U yCTPOHCTBOM
IpOTHBOrasa, MoJjiydeHue, cobupaHue, pacro3HaBaHHE W U3Y4YEHHE CBOICTB YIJIEKHCIIOTO rasa,
IIPOBEJCHNE KAaYECTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAaT-HOHBl U M3y4eHHE IPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKLUMEH CHUIMKATHOW IPOMBILUIEHHOCTH, PpELICHHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «Baxknelme HeMeTaJlIbl U UX COCOAUHCHMU).
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MeTaJi1bl M KX COCUHEHUS

OO0mras xapakTepuCTHKa XMMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIOXKCHHUS
B [lepnonnueckoir cucreme xummyeckux 3yeMeHToB [[. M. MenneneeBa u CTpOeHUs aTOMOB.
Crpoenne MeTasioB. MeTalnimyeckass CBsI3b M MeETaJUIMUEcKash KpPUCTAJUIMYECKas peléTka.
DNEeKTPOXUMHUUYECKHUH Psii HAPSDKEHUH MeTaloB. GU3nyeckue U XUMUYECKHe CBOMCTBA METAaJIOB.
OO6mue crnocoObl monydyeHus MertauioB. lloHSATHE O KOpPpO3MM METalljIoB, OCHOBHBIE CIOCOOBI
3aIUTHI KX OT Koppo3uu. CIuiaBel (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a)  UX IPUMEHEHHUE B OBITY
Y TIPOMBILIIEHHOCTH.

[IlenouHbIe MEeTAJLIBL: ITOJIOKEHUE B [lepronnueckol cucteMe XMMUYEeCKuX aieMenToB [I. 1.
MenneneeBa, CTpo€HUE UX aTOMOB, HaxOXJeHUE B Ipupoae. Ousnyeckue U XUMHUECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kaiusi). OKCUIBI M TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne meI0uHbIX
METAJJIOB U UX COCIMHEHUN.

[[{esrouHO3€MENBHBIE METAJIBI MArHUM U KAJIbLIMI: TTo0keHue B [lepuoanueckoi cucreme
xumuueckux siemeHToB [[. M. MenpeneeBa, cTpoeHHME HX aTOMOB, HaxOXJAEHUE B IPUPOJE.
Du3nYecKre 1 XMMUYECKHE CBOMCTBA MarHus U Kajblis. BaxkHelmme coennHeHns Kablus (OKCU/I,
TUAPOKCU]I, co). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHECHHUS.

AmomMuHuii: nonoxenue B llepuogmueckoil cucreme xumumdeckux ssemeHtos JI. .
MeHnneneeBa, CTpOEHHE aToMa, HaXxoXJeHue B npupozae. Ousznueckne U XMMUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHBIE CBOICTBA OKCH/IA M TUAPOKCH/IA ATFOMUHUSI.

Keneso: nonoxenue B [lepruonnueckoit cucteme xumuueckux 3neMeHToB . . Menneneesa,
CTPOCHME aTOMa, HaXOXAeHUE B mIpupoe. Pu3ndyeckre U XUuMHUECKUE CBOMCTBA kene3a. OKCUabl,
ruapokcuiel u comu xxenesa (II) u sxxenesa (I1I), ux cocra, cBoiicTBa U MOTyYEHHUE.

Xumuueckuit IKCnepumeHm:

O3HaKOMJIEHHE ¢ 00pa3l[aMy METAJIJIOB U CIIJIABOB, UX (PU3NUECKUMU CBOMCTBAMU, U3yUEHUE
pe3yJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HCIIOJB30BAaHUE BHAEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICH CTBHSI OKCH/Ia KAJIBI[Us M HATPUS C BOAOU (BO3MOKHO MCIOJIb30BAHHUE BUICOMATEPUAIIOB),
WCCJICIOBAHUE CBOWCTB JKECTKOM BOMBI, MpOILIECCa TOPEHHs JKelle3a B KHUCIOpoAe (BO3MOXKHO
MCIO0JIb30BaHUE BUJIEOMATEPHANIOB), MPU3HAKOB NPOTEKAaHUs KAaYECTBEHHBIX PEAKIMH Ha HOHBIL:
MAarHwusi, KaJbliHs, aIOMUHAS, [IMHKa, sxene3a (1) u sxenesa (1), meau (1), HabaroaeHre 1 onKMcaHue
MIPOIIECCOB OKpAIIMBAHUS TJIAMEHN MOHAMH HATPUS, KAl U KalbIUs (BO3MOXXHO HCIIOJIb30B aHHE
BHJICOMATEPUAJIOB), MCCIeNOBaHNEe aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHS U THAPOKCHIA
IIMHKa, pellIeHNE SKCIEePUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHelme MeTalibl U UX COSTUHEHUS.

XuMus " OKpYy:KamoLas cpeaa

BeniectBa 1 Marepuasibl B TOBCEIHEBHOM KM3HHM YEIOBEKA. be3omacHoe HCIONb30BaHUE
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BEIIECTB U XUMHUUYECKHUX peakiuii B ObITy. [lepBas moMoIIh Mpr XUMUYECKUX 0XKOraX U OTPaBIICHUSX.

XUMHUYECKOe 3arps3HeHHE OKpY)KaroIed cpensl (mpeaenbHas JAOMyCTUMasi KOHIICHTpAIUs
BeniecTs, gaee — [1JIK). Posib xumMuu B perieHr# 3K0JIOTHIECKUX MPOOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pa3iioB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJIIOB, TOJUMEPHBIE MaTepHAIIbI).

Mesrcnpeomemmuuwie céazu

Peanuzanus MeXnpeaMeTHBIX CBSI3e MpPU M3YyYEHUH XUMHUHU B 9 Kiacce OCYIECTBIsSETCS
4yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHITHH, TaK U MOHSTUH, SBISIOIINXCS
CHUCTEMHBIMH ISl OT/IENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO01me ecTeCTBEHHO-HAYYHbIE TTOHSTHS: HAY4YHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJIN3,
CHHTE3, Kiaccu(ukanus, TMEepUOJUYHOCTb, HaOIIO/EHUEe, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHue, MOJIeIIb, SIBJICHNE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHS, MaTepUATIbI.

®dusuka: wMaTepusi, aToM, OJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHI, HU30TOIMHI,
pPallMOaKTUBHOCTh,  MOJEKYyJa, OJJIEKTPUYECKHA  3apsija, MPOBOJHUKH,  MOJTYHPOBOIAHHKH,
TUDIIEKTPUKHU, (POTOIIIEMEHT, BEIIECTBO, TeJO, OO0BEM, arperarHoe COCTOSHUE BelIecTBa, Tas,
pacTBOp, paCTBOPUMOCTh, KpUCTAJUIMUECKasT PEHIETKA, CIUIAaBbl, (PU3NYECKUE BEIMYHMHBI, SAUHUIIBI
M3MEpEeHHsl, KOCMUUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE31b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, IKOCHUCTEeMa, MUHEpAIbHBIC YyIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPOJIBI, MTOJIE3HBIC HCKOMAEMBbIE,
TOTLIUBO, BOJAHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS TPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUA
JIOCTUTAIOTCSI B X0JI¢ OOYYCHHS] XUMHUU B €IMHCTBE Y4EOHOW M BOCIHUTATEIBHOW JESTEILHOCTH B
COOTBETCTBHH C TPAAUIIMOHHBIMA POCCUHUCKHUMHU COIMOKYJIBTYPHBIMUA M JYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBUIAMH M HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT
poIeccaM CaMOIO3HAHMSI, CAMOPA3BUTHUS M COLUATM3AINH 00YJIarOIIXCSl.

JIM4HOCTHBIE pE3yJbTaThl OTPAXXKAIOT TOTOBHOCTb OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMH U PACIIMPEHUE OIBITA ISATSILHOCTH Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTH:

1) NmATPHOTHYECKOT0 BOCIIMTAHMA:

LIEHHOCTHOI'0 OTHOILIEHUSA K OTEYECTBCHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAy4HOMY
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HaCJIe[INI0, IMOHUMAaHUS 3HA4YE€HUS XMMHUYECKOM Hayku B JKM3HH COBPEMEHHOIo OOIIEeCTBa,
CIOCOOHOCTH BJAJETh JIOCTOBEPHOM HH(OpMalueld O MEepeaoBbIX AOCTUKEHUSIX U OTKPBITHUAX
MHUPOBOM M OT€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE MUpa
1 00IIIeCTBA;

2) TpakKIAHCKOT0 BOCIIUTAHUS:

MPEJICTABICHUS] O COLMAJbHBIX HOpPMax M TMpaBHIaX MEKJIUYHOCTHBIX OTHOILIEHUN B
KOJIJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHM B  OOIECTBEHHO IOJIE3HOH, y4eOHO-
UCCIIEZI0BATEIbCKOM, TBOPUECKOM M APYIMX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JEATENBHOCTH IPHU BBINOJHEHUU Y4E€OHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBINOJHEHUU
XUMHYECKUX IKCIEPUMEHTOB, CO3JaHUM YUEOHBIX MPOEKTOB, CTPEMJICHHUS] K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIY B Ipoliecce ITON y4eOHOH AesTelbHOCTH, TOTOBHOCTH OI[€HUBATh CBOE MOBE/ICHUE
Y TOCTYIIKM CBOMX TOBAapULIEH ¢ MO3ULMU HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
IIOCJIEICTBUN ITOCTYIIKOB;

3) NEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pEHUYECKHE  MpEACTaBICHHs] O  BELIeCTBE W  XUMHUYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTUSI HAyKH U COCTaBIIIOIIME OCHOBY s
MOHMMAaHHUS CYIIHOCTH Hay4YHOW KapTHHBI MHUpA, MPEACTAaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOJIBI, B3AMMOCBS3AX Y€JI0BEKa C MPUPOAHON CPEOM, O PO XUMHUH B TO3HAHUU ITHX
3aKOHOMEPHOCTEN;

MO3HABaTeNIbHBIE MOTHBBI, HANpaBJCHHbIE HA TOJyYE€HHWE HOBBIX 3HAHUN 10 XHUMHH,
HEoOXoAuMble Uil OOBSCHEHHMs] HaOMIOJaeMbIX MPOIECCOB U SBJICHUI, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOW KYJbTYPhl, B TOM YMCJIE HABBIKOB CaMOCTOSITENIbHOM paboThI C
y4E€OHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypoOl, AOCTYNHBIMH TEXHHUYECKUMHU CpEICTBAMHU
UH(GOPMAIIMOHHBIX TEXHOJIOTHl;

UHTEpeC K OOY4YEHHWIO W TO3HAHUIO, JHOOO3HATEIBHOCTb, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHON M HCCIEAOBATEIBCKON MEATEbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS 00Yy4€HUS B JJaJIbHENIIEM;

4) ¢opmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHME LIEHHOCTHU >KM3HU, OTBETCTBEHHOIO OTHOUICHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 »U3HU, OCO3HAHME TIOCJIEACTBUH U HENPUATHE BPEAHBIX IPUBBIUEK
(ynoTpeOneHus ajaKorojisi, HAapKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOJIIOJCHHUS TPaBUII
Oe3ormacHOCTH TIpH 00paIIeHNH ¢ XMMHUYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KU3HU;

5) TpPy10BOro BOCHIHTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YeHHUI0 NMpodeccuii U TpyAa pa3iudHOrO poja, yBaKeHHE K
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TPYAy U pe3yJIbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHUS IPEIMETHBIX
3HAHMM 110 XMMHH, OCO3HAHHBIN BHIOOP MHAMBUAYAIbHON TPAeKTOPUU MPOJIOKEHUS 00pa30BaHUs C
y4€TOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIenHON MpodecCHOHabHON AeTeIPHOCTH U PAa3BUTUS HEOOXOIUMBIX YMCHHUIH,
FOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHAILHON Cpelie;

6) 9KO0JIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTMYECKH 11eJeco00pa3Hoe OTHOILIEHHE K MPUpOAE KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBaHMS, MOHMMAaHHWE IIEHHOCTH 3J10pOBOro M Oe3omacHOro oOpasa >KW3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXMUYECKOMY 370POBbIO, OCO3HAHUE
[EHHOCTH COOJIIOJIEHUS] TIPaBMJI OE€30MacHOro MOBeAeHHs Mpu paboTe C BeulecTBaMH, a Takke B
CUTYaLMSIX, YTPOXKAIOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH MPUMEHSTH 3HAHHUS, MTOJydyaeMble MPU U3yYEHUH XUMUU, IJIs pelleHus 3aaad,
CBSA3aHHBIX C OKPY’KAOLIEH IPUPOAHOM CPENAOH, IS ITOBBIIIECHUS YPOBHS 9KOJIOTHYECKON KYJIbTYPHI,
0CO3HAHUS TJI00aTFHOr0 XapakTepa SKOJOTMYECKUX MPOoOIeM U MyTed UX pelIeHHs] MOCPEACTBOM
METOJIOB XMMHH, IKOJIOTUYECKOI'0 MBIILJIEHUS, YMEHHS] PYKOBOJACTBOBATHCSA UM B [103HABATEJILHOM,
KOMMYHUKATUBHON U COLMAIBHON MPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampenMeTHBIX pe3yJNbTAaTOB BBIACISAIOT 3HAUMMbIEe I (OPMHUPOBAHUS
MUPOBO33peHHsI OOIIeHayYHBIC TMOHATHS (3aKOH, TEOpHUs, MPUHIUN, TUIOTe3a, (akT, cHcTema,
IpOIIECC, IKCIEPUMEHT U JPYyroe.), KOTOpble HCIOJIb3YIOTCS B €CTeCTBEHHO-HAYYHBIX y4eOHBIX
npeaMeTax U MO3BOJSIIOT Ha OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HAayyHOH KapTHHE MHUpa, M YyHHBEpcajbHble yueOHble AEUCTBHUS (IO3HABaTENIbHBIE,
KOMMYHUKATUBHbIE, PETYJIATUBHBIE), KOTOpble oO0ecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHWPOBAHUIO M OCYIIECTBIICHUIO y4eOHOMN 1eITeTbHOCTH.

Ilo3HaBaTeIbHBIC YHHBeEpPCaJbHbIe ydeOHbIe NelicTBUSA ba3oBble Jornyeckue neicrpus:

YMEHUS UCII0Ib30BaTh IPUEMBI JIOTUYECKOI'0 MBIIIJIEHUS TP OCBOSHUU 3HAHUI: paCKpbIBATh
CMBICJI XMMHYECKUX MOHATUH (BBIIEIATh UX XapaKTepHble IPU3HAKHU, YCTaHABINBATH B3aUMOCBSI3b C
JIPYTUMU TOHSTHSIMU), MCIOJIb30BATh MOHATUS Ui OOBSICHEHUS OTIEIbHBIX (AaKTOB M SIBJICHUIA,
BBIOMpATh OCHOBAHMSI M KPUTEPUH I KIACCU(UKALUKA XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSA3M MEXAY OO0ObEKTaMU H3y4YeHHs, CTPOUTH
JOTMYECKUE pacCyXaeHus (MHAYKTUBHbIE, NEAYKTHBHbBIC, 0 aHAJIOTHM), JENaTh BBIBOABI U
3aKJIFOYCHHUS,

YMEHHE IPUMEHATH B IPOLIECCE NO3HAHMS NMOHATHS (NPEAMETHBIE U METalpPEIMETHBIE),

CHUMBOJIMYCCKHUC (3HaKOBI)Ie) MOJICJIM, HCIIOJIB3YyEMbIC B XWUMUU, Hp606paBOBI)IBaTI) MrUPOKO
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IPUMEHSEMbIE B XHMUU MOJIEJIbHBIE IPEICTABICHUS — XUMHUYECKUI 3HAaK (CHMBOJ 3JIEMEHTA),
XUMHuecKas (opMyIia U ypaBHEHUE XUMUYECKON peaKIIUU — [IPU PELIEHUH y4eOHO-I103HABATEIbHbBIX
3a1a4, ¢ y4€TOM ITHX MOJENIBHBIX MPEICTaBICHUN BBIABISTh M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3Y9aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIHiA, BBISBIIATH 00IIHe
3aKOHOMEPHOCTH, MPUYNHHO-CIECTBEHHbIE CBSI3W M MPOTUBOPEUHUS B H3y4aeMbIX Ipoleccax Hu
SBJICHUSIX.

Ba3zoBble nccienoBareabcKkue 1eiicTBUS !

yYMEHHE UCIOJIb30BaTh MMOCTaBJICHHbBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKe
B KaueCcTBE OCHOBBI JisI (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTHA BBICKA3bIBAEMBIX
CYXJEHUM;

npuoOpeTeHne OIbITa MO IUJIAHWPOBAHUIO, OPraHM3allMd M MPOBEACHUIO YUYEHUYECKHX
IKCIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM IPOLECcCa, CaMOCTOSITENLHO MPOrHO3UPOBATH €ro
pe3ysbTaT, (QOpMyIMpoOBaTh OOOOIIEHHS M BBIBOABI IO peE3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEZIOBAHHUS, COCTaBIISATh OTYET O MPOeTaHHON paborTe.

Padora c undopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIINIO PA3IHMYHBIX BUIOB U
dopM mpencTaBieHUs, MOIy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAy4YHO-TIOMyJSpHas JHUTepaTypa
XUMHYECKOr0 COZIEpKaHUs, CIpaBOYHbIE 1MocoOusi, pecypcbl UHTepHETa), KPUTUUECKH OIICHUBATH
IPOTUBOPEUHBYIO M HEOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE NMPUMEHATh Pa3JIMYHbIe METOBI M 3alPOCHl IIPU MOUCKE U 0TOOpe MH(pOpMALUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAUMBIX JJIsl BHITIOJHEHHUS] y4eOHBIX U IMO3HABATEJbHBIX 3a]a4
ONpeNeIEHHOr0 THUIIA, NIPUOOPETEHHE OIbiTa B 00JACTH MCIOJIb30BAaHUS HHQPOPMAIIMOHHO -
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJaJEHUE KYJIbTYPOM AKTUBHOI'O HCIIOIB30BAHUS PA3THMUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIbHO BEIOMPATh ONTUMANIbHYIO (hopMy mpencraBieHust HHGOpMaluu
U WUTIOCTPUPOBATH pelIaeMble 3a7jauid HECIOKHBIMU CXEMaMH, JuarpaMmaMu, IpyrumMu (popmMaMu
rpauKy 1 UX KOMOMHAIUSIMU;

yYMEHHE MCIOJb30BaTh M aHAJIM3UPOBaTh B IIpolecce y4yeOHOM U HCClel0BaTeIbCKON
JEeSITeIbHOCT UH(OPMALIMIO O BIUSHUYU MPOMBIIUIEHHOCTH, CETILCKOT0 X0341CTBA U TPAHCIOpTa Ha
COCTOSIHUE OKPY>KaIoIIel MPUPOTHON CPEJIbI.

KoMmyHuKaTUBHBIE YHHBepcalbHble y4eOHblIe AeHCTBUS:

YMEHUS 3a]1aBaTh BOMPOCHI (B XO/1€ quajora u (WJM) AUCKYCCHH) TIO CYIIECTBY 00CYXaaemMoi
TeMBbI, POPMYJIMPOBATH CBOH MPEAJIOKEHUSI OTHOCHTEIHFHO BBITIOIHEHUS MPEIOKEHHON 3a1a4u;

YMEHUS IPEJICTABISATH OJyUCHHBIE PE3yIbTaThl MO3HABATEIBHON IEATEIbHOCTH B YCTHBIX U

MUCbMCHHBIX TCKCTAX; NCJIATh IMPC3CHTAIIUIO PC3YJIbTATOB BBINIOJIHCHUA XUMHUYCCKOI' O SKCIICPUMECHTA
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(;TabopaTopHOro ombITa, JJAOOPAaTOPHOU pabOTHI MO HCCIETOBAHUIO CBOICTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHsI y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMM B COBMECTHOM IMO3HABATENbHOH U
HCCIIEI0BATEIbCKOM 1eATEIbHOCTH IIPU PELICHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa o0LIMX
MHTEPECOB M COTJIAaCOBaHUA MO3MIUN (00CyXkaeHUs, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI»,
KOOpPJMHALIMS COBMECTHBIX JIEUCTBUM, ONpeAelieHne KPUTEPUEB MO OLICHKE KaYeCTBa BHIIOJIHEHHOU
paboTHI U IpyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEIbHO OMpPENeNsATh LEIH IeATeIbHOCTH, MIAHWPOBATH, OCYIIECTBIATD,
KOHTPOJIMPOBATH U MTPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO J1€ATEIbHOCTD, BEIOUpATh Hanbolee
3¢ eKTUBHBIE CIOCOOBI PelIeHUs Y4eOHBIX U IMO3HABATEIbHBIX 33124, CAMOCTOSITEIHHO COCTABIIATh
WU KOPPEKTUPOBATh MPEAJI0KEHHBIA aJrOPUTM JEHCTBHI NpPU BHITOJHEHUU 33aJaHUU C YUETOM
MOJYyYEHHs] HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKUUAX, OICHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O pe3yJibTaTa 3asBJECHHOU 11€JIM, YMEHUE UCI0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, IPeJIaraeMble B YCIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenaMeTHBIX pe3yJbTaTOB [0 OCBOCHUIO 00S3aTENbHOrO  COAEpKaHMUS,
YCTaHOBJICHHOTO JIaHHOW  QenepanbHO  paboyell mporpaMMoi, BBIICNSIOT: OCBOCHHBIC
00y4JarOIIMMUCSl HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JeHCTBUM, crienupUYecKre Uil TPEIMETHON
obmactu «XUMHs», BUIBl NIEATEIBHOCTH MO MOJY4YEHHIO HOBOTO 3HAHHUA, €ro HHTEpIpeTalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaIUsX.

K xoHmy oOydenus B 8 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE IOJDKHBI
OTpakaTh C()OPMUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:

pacKppIBaTh CMBICI OCHOBHBIX XHMHMUYECKMX IIOHATHUW: aTOM, MOJEKYJId, XUMUYECKUU
9JIEMEHT, MPOCTOE BEIIEeCTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAsT W HEOAHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAsI aTOMHAs M MOJIEKYJISIpHas Macca, KOJUYECTBO BEILIECTBA, MOJIb,
MOJISIpHAas Macca, MaccoBast 10JIsl XUMUYECKOT'0 3JIEMEHTA B COEAMHEHNUHU, MOJIIPHBIN 00BEM, OKCUJI,
KHCJI0OTa, OCHOBAaHUE, COJb, JIEKTPOOTPULIATENBHOCTb, CTEIIEHb OKHCICHHS, XUMHUECKash peakius,
KJIacCU(UKAIUs peaKUUi: peaKkIMH COCAUMHEHHS, PEaKIMH pa3IoKEHHUs, PEeaKkIu 3aMelleHus,
peakiuu oOMeHa, IK30- M SHAOTEPMHUUYECKUE PEaKIUU, TerJIoBod 3(h¢eKT peakiuu, apo atoma,
AIIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTalb, paglyC aToMa, XUMHUYECKas CBsA3b, MOJSIpHAs U
HENoJIsApHAasi KOBaJIEHTHasi CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MaccoBas J0Jis
BelecTBa (MPOILEHTHAsI KOHIICHTPALKsI) B pacTBOPE;

WIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATHH U MPUMCHSTHL OTH ITIOHATHA
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IIPU ONMMCAHUU BEUIECTB U UX IPEBPALICHUN;

MCIOJb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsl COCTaBIeHHs] (DOpPMYJ BEIIECTB U YpaBHEHUU
XUMHUUYECKUX PEAKLIMIL;

OIpENENATh BAIEGHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COSAMHEHHSIX, CTETIEHb OKHUCIICHHS
DIIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BEHIECTB K OMNpeNeNEHHOMY Kiaccy
COoeMHEHHUI 0 (opMyJiaM, BHJ XUMHYECKOW CBsI3U (KOBAJICHTHAsi U MOHHAsS) B HEOPTaHMYECKHUX
COCJIMHEHUSIX;

packpbiBaTh cMbichn Ilepuomnueckoro 3akona J[. M. MenneneeBa: aeMOHCTPUPOBATH
MMOHUMAaHUE NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJOXKEHHS B
[leprnoguyeckoil cucteme, 3aKOHOB COXPAHEHHUsI MAacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrazipo;

OIKCHIBaTh U XapaKTepu3oBaTh Tabauunyo ¢opmy [leprognueckoil cUCTEMBbl XUMUYECKUX
AJIEMEHTOB: pa3jMyaTh MOHATUS «TJaBHas noarpynna (A-rpynna)» u «nobounas noxarpynmna (b-
rpymmna)», Maible W OONbIIME MEepHOoJbl, COOTHOCUTH O0O0O3HAYEHHs, KOTOpble HUMEIOTCS B
tabmmune «lleprmonuueckas cuctemMa XuMHuYeckux 3jeMmeHToB JI.M. MeHnaeneeBay ¢ 4YUCIOBBIMH
XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij sapa, o0IIee Yrcio
AJIEKTPOHOB M PACTIPEEICHIE X IO YJIEKTPOHHBIM CIIOSIM);

KIaCCU(UITMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYeCKHE BEIECTBA, XHMHUYECKUE
peakiuu (110 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIOBOMY 3P eKTy);

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XUMUYECKUE CBOWCTBA BEIIECTB PA3IMUYHBIX KJIACCOB,
MOATBEPXK/Aasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX NIPEBPAILCHHUI B PA3JIMUHBIX YCIOBUIX;

BBIYMCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO J0JIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEOUHEHUs, MacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MPOBOJAUTH PACUETHI 0 YPABHEHUIO XUMHUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OINEpallUd MBICIUTEIBHON JIESITEIbHOCTH — aHajlu3 M CHUHTE3,
CpaBHEHHE, 00001IIeHN e, CHCTEMATU3AIINIO, KJIacCU(UKALINIO, BBISBIIEHUE TTPUUYNHHO-CIIEICTBEHHBIX
CBSI3€W — JUJIA M3YyYEHUSI CBOMCTB BEUIECTB U XMMUUYECKUX PEAKIU, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOIIOICHNE, U3MEPEHHE, MOJICITUPOBAHUE, YKCIIEPUMEHT (peaIbHBIA U MBICJIICHHBIN );

CIIeIOBATH MTPABHIIAM IOJIb30BAHMS XUMUYECKOUN MOCYA0N U 1a00paTOpHBIM 000pYIOBaHUEM,
a TaKXe MpaBWIaM OOpAIlleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSMU IO BBITIOJHEHHIO

Ha60paTOpHBIX XUMHUYCCKUX OIBbITOB IIO ITOJNYYCHHUIO H CO6I/IpaHI/II-O F33006pa3HBIX BCIICCTB
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(Bomopoma W KHCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPEAETEHHOW MAacCOBOM JOJeH
pacTBOpPEHHOrO BEIIECTBA, IUIAHUPOBATb U MPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHl IO
paclo3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TOMOIIBIO MHAUKATOPOB (JIakMycC, peHondTanienH,
METHJIOPAHX U IPYTrue).

K xoHmy oOydeHus B 9 KJjacce MpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
OoTpaxaTh C(OOPMHUPOBAHHOCTh y OO yUAIOIIUXCS YMEHUH:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHNA: XUMHUUYECKHH DJIEMEHT, aTOoM,
MOJIEKYyJla, HWOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BaJEHTHOCTbD,
AIIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUECKash PeaKIIusl, XUMUUECKasl CBS3b, TEIIOBOU
3¢dexT peaknuu, MOJIb, MOJSIPHBIE 00BEM, pacTBOpP, SJIEKTPOIUTHI, HEIIEKTPOIUTHL,
JNEKTPOUTUYECKAsT JUCCOLMAIUs, pEaKIUd HOHHOrO OOMEHa, KaTaiu3aTtop, XHUMHUYECKOoe
paBHOBecHE, OOpaTUMbIE U HEOOPAaTHMbIE PEAKINU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIMTENb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AaJIOTPONHsi, aM(pOTEPHOCTD,
XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAs, METAJJIMUecKasi), KpUcTajuInyecKas peméTka, Koppo3us
METAaJJIOB, CILIABbI, CKOPOCTh XMMHUYECKON peakiuu, IpeaeabrHo aonycrumast konrenrpanus 11K
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U IPUMEHSTh 3TH MOHSITHS
IIpY ONMCAHUHU BEIIECTB U UX MPEBPAILCHU;

MCIONB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBIeHHs] (DOPMYJ BEIIECTB U YpaBHEHUU
XUMHUYCCKUX PEaAKIIN;

OTIpEAENATh BAJCHTHOCTh M CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COCIUHEHUSIX
pPa3IMYHOrO0 COCTaBa, NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COEIUHEHUH IO
dbopMynaMm, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHMX, 3apa] HMOHA IO XUMHYECKOW ¢opmylie, XapaKTep Cpelbl B BOJIHBIX pPacTBOpax
HEOPraHWYECKUX COCIUHEHUN, TUI KPUCTAJUIMUYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMmbici [lepuoanueckoro 3akona . Y. MenneneeBa u 1eMOHCTpUPOBAaTh €ro
NMOHMMAaHUE: ONHCHIBATh M XapaKTepu3oBaTh TaOMuuHyro ¢opmy I[leprogmueckoit cucTemsl
XUMHAYECKUX DJIEMEHTOB: pa3NiMyaTh MOHATHUS «TJaBHas moArpymma (A-rpynma)» ¥ «mo0odHas
noarpymnmna (b- rpynmna)y, maneie u 60JbIIKe TEPHO/IbI, COOTHOCHTH 0003HAUYEHHU ST, KOTOPbIE HMEIOTCS
B TIEPUOJUYECCKON TaOIHIE, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIIO IJESKTPOHOB M PACTIPECICHUE X 110 AJICKTPOHHBIM
CIIOSIM), OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB DJIEMEHTOB M UX COCTUHEHHI B
npeaenax MaJiblX MePUOIOB U IIaBHBIX MOATPYII ¢ YIETOM CTPOCHUS UX ATOMOB;

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUE JJICMCHTBI, HCOPIraHUYCCKHC BCUICCTBA, XHUMHUYCCKHC
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peakuuu (10 YUCIYy U COCTaBY yYacCTBYIOIIMX B PEaKLMU BEUIECTB, MO TEMIOBOMY 3(dexTy, mo
W3MEHEHUIO CTEMEeHEH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBAThH) O0IIME U CcHelU (PUuecKkrne XMMUYECKHE CBOMCTBA TPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE MPUMEpPaMU MOJEKYJSIPHBIX M HOHHBIX YpPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITb YPaBHEHMS DJIEKTPOJIUTUYECKON JHMCCOLMALMM KHUCIIOT, ILIEJIOYE W COJIEH,
MOJIHBIE W COKpaIEHHBIC YpaBHEHUS peaKIUii HWOHHOro OOMEHa, YypaBHEHHUS peEaKIHid,
MOJTBEPKAAOMINX CYIIECTBOBAHUE T€HETHUYECKOM CBSI3H MEK/Y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBJICHHSI AJIEKTPOHHOT 0 OaslaHca dTUX PeaKLUi;

MPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALEHHUH B Pa3IHMUHBIX YCIOBUSIX;

BBIUHCIATH OTHOCUTEIbHYIO MOJIEKYSIPHYIO 1 MOJISIPHYIO MacCChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMmylie COEAMHEHHs, MacCOBYIO JOJIF0 BEIIECTBA B PAaCTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

CO0JIF01aTh TIpaBUJIa TI0JIb30BAHUS XUMUYECKOM TTOCYI0H | JIaOOpaTOPHBIM 000PYI0BAHUEM,
a TakKe MpaBWiIa OOpaIleHUs] C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIHMSIMH TIO BBIIIOJHEHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB TO TOJYYECHHUIO M COOMPAaHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yTJIEKHCIIOro rasa);

MPOBOJUTh pPEAKIUHU, TOATBEPXKIAIOIINE KAauyeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOPHI-, OpOMUA-, HOAUA-, KapOoHar-, ¢ocdar-, cuimmkar-,
cynb(aT-, THAPOKCHI-NOHBI, KATHOHBI aMMOHUS M HOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPraHUYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE ONEPALlMM MBICIUTEIFHON JESITENBbHOCTH — aHallu3 M CHUHTE3,
cpaBHeHUE, 0000IIEHHE, CHCTEMATU3AIUIO, BBIABICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — IS
U3yYEHUSl CBOIMCTB BEIIECTB U XMMHYECKUX PEAKIUi, ECTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —

HaOIII0IeHNEe, U3MEPEHHE, MOJIETUPOBAHNE, SKCIIEPUMEHT (peaabHbId U MBICJICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunvecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB B K I iieKTpOoHHbIE (LM poBbIEL)
n/n U TeM NMPOrpamMMbl cero OHTPOTLHBIE paKTiiecKkue o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Paspnes 1.1lepBoHavyajibHble XUMHYECKHE TOHATHUSA
XuMust — BaXkHasi 00J1acTh
€CTECTBO3HAHUS U bu6mmoreka [JOK
11 5 0 2
MPAKTUIECKON https://m.edsoo.ru/7f41837c
JESITEIbHOCTH Y€JIOBEKa
BemecTBa 1 Xumuueckue bu6mmoreka [JOK
12 15 1 0
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20 1 2
Pazgen 2.BaskHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB
21 Bosayx. Kucnopon. 6 bubnuotexa [IOK
' ITonsatue 00 okcumgax 0 0 https://m.edsoo.ru/7f41837¢c
Bonopon. [Toustue o bubmuorexa [IOK
2.2 8 0 1
KUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [TonsaTue . 1 1 bubmmoreka LIOK
' 00 OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHEI€ KJIACCHI 11 1 1 Bbubmuoreka [IOK



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

HCOPraHN4CCKHUX

COEIUHEHUN

https://m.edsoo0.ru/7f41837¢c

Hroro no pazneny

30

2

3

Paznen 3. lepnoauyeckuii 3axon u Ilepuoauyeckas cucrema xumuueckux 3jiemeHToB /I. U. MenpaeneeBa. CTpoeHne aToMoB.

XumMuueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuumn

[Tepuognyeckuii 3aK0H U

HepI/IOI[I/I‘IeCKaSI CUCTEMA

bubmoreka [IOK
3.1 XUMHUYECKUX DJIEMEHTOB 7 0 0
https://m.edso0.ru/7f41837¢c
. N. Menneneera.
Crpoenue atroma
XUMHUYECKas CBSI3b.
OKUCIUTENBHO- bubmumoreka IIOK
3.2 8 2 0
BOCCTAHOBH-TEJILHBIE https://m.edsoo0.ru/7f41837¢c
peakuuu
bu6moreka [JOK
Hroro no pazneny 15 0 0
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
PesepBHOE Bpems 3 0 0
https://m.edso0.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB 68 . .

I10 ITPOI'PAMME



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

9 KJIACC

KoaunuyecTBo yacosB

Ne HaunmeHoBaHue pa3ieiioB u JIeKTpOHHbIE (LM (pPOBHIE)
KonTrpoJsbHbie IIpakTHYyeckue
n/n TeM NPOrPaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3jnes 1.BemecTBO M XMMHYECKHE PEAKIHH
[ToBTOpeHue u yrinyonenue
bubimoreka IIOK
1.1 3HaHUH OCHOBHBIX Pa3/eiiOB 5 1 0
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
17 OcCHOBHBIE 3aKOHOMEPHOCTH A bubmoteka [IOK
' XAMHUYECKUX PEaKIHii 0 0 https://m.edsoo.ru/7f41a636
DneKTpoauTHYecKast
bub6moreka [TOK
1.3 IUCCOIHALNSI. XUMHYECKUE 8 1 1
https://m.edsoo.ru/7f41a636
peaxkuuy B pacTBOpax
Hroro no pazneny 17 2 1
Paznea 2.HeMeTaliibl 1 MX COeANHEHU S
OO01as xapakTepucTuKa
bu6mmorexa [IOK
21 XUMHUYECKUX 371eMeHToB VIIA- 4 0 1
https://m.edsoo.ru/7f41a636
rpynnsl. ['anorensr



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

OO0mras xapakTeprucTuka

XUMHYECKUX 3jIeMeHTOB VIA- bubmmoreka [IOK

22 rpynmbl. Cepa u e€ coeaune- ° https://m.edsoo.ru/7f41a636
HUS
OO0mas xapakTeprucTuKa
XUMHYSCKHUX DIIEMESHTOB VA- bubmoreka IIOK

23 rpymmbl. A3ot, pochop u ux ! https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas xapakTeprucTuka
XUMHYECKHUX 3JIeMeHTOB [VA- bu6mmoreka [IOK

24 Tpynnsl. YTIepoa U KpeMHUH ° https://m.edsoo.ru/7f41a636
U UX COCAMHEHUS

Wroro no pazneny 25

Pazgea 3.MeTa/uibl M UX COCAMHEHUSA

3.1 OO6mme cBolicTBa METAJIOB 4 bromotexa HOK

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

Baxneiiiue MeTauibl U UX bubmmoreka [IOK

32 COCIIMHCHUS 1 https://m.eds00.ru/741a636

Uroro mo pazneny 20

Pa3zjnena 4. XumMus u okpyxawoias cpen

41 BemiectBa u Mmarepuassl B 3 bubmuoreka IIOK

KHU3HHU YCJIOBCKa

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

Uroro mo pazneny 3 0 0
bub6mmoreka [IOK
PesepBHOE Bpemst 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 .
I10 ITIPOI'PAMME
MNOYPOYHOE IIJTAHUPOBAHHUE
8 KJIACC
Jdara naydenust
KoanuecrBo yacoB

Ne DJIeKTPOHHBIE UG pPOBLIE

Tema ypoka
n/n B Konrpoabnbie | [IpakTnuyeckue ILnan ®akr | 00pasoBaTeJIbHbIE pecypchl

cero
padoThI padoTsI
[Ipenmer xumuu. Posb xumun
bub6mmoreka [TOK
1 B JKU3HU 4enoBeka. Temna u 1 0 0
https://m.edsoo.ru/ff0d210c

BEIIIECTBA
) ITorsaTre 0 MeTOmAX MO3HAHUS 1 bubmorexa LIOK

B XUMHH 0 0 https://m.edsoo.ru/ff0d227e

[TpakTueckas pabora Ne 1
3 «[IpaBuia paboThI B 1Tabopa- L bu6motexa [IOK

TOPHUH U IPUEMBI OO0 PALIICHHS C 0 0 https://m.edsoo.ru/ff0d23dc

1a00paTOPHBIM



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

000py10BaHHEM»

YucTele BellecTBa U CMECH.

bubmmoreka [IOK

4
CriocoObl pas3neneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2

. «Pa3nenenne cmeceit (Ha bubmmotexa [IOK
pUMepe OUYUCTKU OBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIH )»

bub6imoreka IIOK
6 ATOMBI 1 MOJICKYJIBI
https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHE IJIEMEHThI. 3HAKU
bubmmoreka [IOK
7 (cMMBOJIBI) XUMUYECKHUX dJIe-
https://m.edsoo.ru/ff0d2be8
MEHTOB
but6mmoreka [TOK
8 [IpocThie 1 ClIOKHBIE BEIECTBA
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE bu6muotexa LIOK
yueHue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BellecTB. XuMuueckas popmy- bubmmoreka LIOK
s1a. BajneHTHOCTh AaTOMOB https://m.edsoo.ru/ff0d2eae
XHUMUYECKUX JIEMEHTOB

1 OTHOcCHUTENIbHAs aTOMHAs bubmorexa [IOK

macca. OTHOCUTEIbHAA

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MOJICKYJIIpHasA Macca

MaccoBast 10JIsI XUMHUYECKOI'O

bubmmoreka [IOK

12
3JIEMEHTa B COCAMHEHUHT https://m.edsoo.ru/ffod350c
13 KoaunuecTBo BemiecTBa. MoOJb. bub6moreka IIOK
MousipHast Macca https://m.edsoo.ru/ff0d5230
1 DOU3nIeCcKre 1 XUMHUISCKHUE bubmoreka [TOK
sIBJICHHsI. XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycioBus MpoTe- bubmmoreka LIOK
KaHUS XUMUYECKUX PEaAKIIHi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MaCCHI
bub6mmoreka [IOK
16 BeLIEeCTB. XUMHUUYECKUE
https://m.edsoo.ru/ff0d3b88
YpaBHEHUS
Brruucnenus konmuecTsa,
bubmoreka IIOK
17 Macchl BEIECTBA 10 ypaBHe-
https://m.edsoo.ru/ffod5708
HUSM XUMUYECKUX peaKInit
Krnaccuduxanusa xummdaeckux
bubmorexa LIOK
18 peakiuii (CoemuHeHus, pa3io-
https://m.edsoo.ru/ff0d3f34
JKEHHUsI, 3aMEIICHHS, 0OMEHA)
M. B. JIoMOHOCOB — yUY€HBII1-
bubmmoreka IIOK
19 sHImKIoneauct. O600eHne 1
https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anusa 3HaHuH
20 Kontponenas padota Nel mo bu6motexa LIOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Teme «BerecTtBa u

XUMHUYCCKHEC pCAKIITU>)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech rasos.

CocraB Bo3ayxa. Kucnopon —

but6mmoreka [TOK

21
AIIEMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
Ou3nvecKre U XUMUYECKue
2 CBOICTBa KHUCJIOPOJA (pPEeaKIu bub6imoreka IIOK
OKHCIIeHus, Topenue). [lonsTue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoOsI OMy4YeHUs
’3 KHCJIOpO/Ia B JJab0OpaTopuu 1 bubmorexa [IOK
POMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopoaa
TennoBoii 3pdext xummueckon
peaKIuu, TOHSITHE O
bubimoreka IIOK
24 TEPMOXUMUYECKOM yPaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX
peaKImsIx
Tomnuso (HepTh, yronib u
bub6mmoreka [IOK
25 MeTaH). 3arpsi3HeHue BO3yXa,

CMOCOOBI ero Mpe0TBpaIlleHHs

https://m.edsoo.ru/ff0d4c4a
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[TpakTuueckas padora Ne 3 o

teme «llosyuenue u

but6mmoreka [IOK

26
coOHMpaHue KUCIIOpo/a, https://m.edsoo.ru/ff0d4ae2
W3YUYEHHUE €TO CBOMCTB)
Bonopon — snemenT u
bub6mmoreka [TOK
27 MPOCTOE BEIIECTBO.
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupoae
®duznueckre 1 XUMHUYECKUE
bubmorexa LIOK
28 CBOICTBa BOAOPO/IA.
https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogopoaa
bubmmoreka [IOK
29 [TonsATHE O KMCIOTAX U COMAX
https://m.edsoo.ru/ff0d50d2
20 CriocoOwI OTy4eHust BOJOpOIa bubmmoreka [JOK
B J1a00OpaTOpUu https://m.edsoo.ru/ff0d4dd0
ITpakTueckas padora Ne 4 o
31 teMe «Ilosyuenue u bu6muotexa [IOK
coOupaHue BOJIOPO/Ia, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHE €T0 CBOWCTBY
2 MoutsipHbIif 00bEM Ta30B. bubmmoreka [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
33 Brruaucnenus o0béma, bubmunoreka [JOK

KOJIM4Y€CTBa B€IICCTBA Ira3a I1o

https://m.edsoo.ru/ff0d55a0
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€ro U3BECTHOMY KOJIMYECTBY

BEIIECTBA WU 00BEMY

Breruucienus o0bEMOB ra3zos

110 YPABHEHUIO PEAKIMU Ha

but6mmoreka [TOK

34
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHH T'a30B
- dusznyeckue 1 XUMHISCKHE bubmoreka LIOK
CBOICTBA BOIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue bubmotexa [IOK
00 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuTENb.
37 Hacgplmienasle 1 HEHACHIIIEH- bubmmoreka IIOK
HBIC pacTBOPBI. MaccoBas J10J1s https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo
teme «IIpuroroBaeHue pacTpo-
bubmorexa LIOK
38 POB C orpenenEHHON MacCOBOM
https://m.edsoo.ru/ff0d5eba
JI0JIEN PACTBOPEHHOI O
BEILIECTBAY
Koutponsnas pa6ota Ne2 o
bubmunoreka [JOK
39 teme «Kucnopoa. Bomopoz.

Bonay»

https://m.edsoo.ru/ff0d6342
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OKCHuIEL: COCTaB,

bubmmoreka [IOK
40 KJ1accu(puKanus,
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonmyyenue u XuMu4yeckue
but6mmoreka [IOK
41 CBOICTBA KM CIIOTHBIX, OCHOB-
https://m.edsoo.ru/ff0d664e
HBIX U aM()OTEPHBIX OKCH]IOB
OcHoOBaHUA: COCTaB,
bubimoreka IIOK
42 KJ1accu(puKanus,
https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
3 [Tomyuenue u XuMu4uecKkue bubmmoreka LIOK
CBOICTBA OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kwucnoter: cocras,
but6mmoreka [TOK
44 KIaccu(puKaIus,
https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tonyyenue u xumMuueckue bu6muotexa LIOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu(cpennue):HOMEHKIIATypa,
bubmorexa LIOK
46 CIOCOOBI MOy EeHHUS,
5 https://m.edso0.ru/00ad9474
XUMUYECKHE CBOMCTBA
[TpakTuueckas padora Ne 6.
bub6mmoreka [IOK
47 Perienne sxciepuMeHTaIbHBIX

3axa4 1o teMe «OCHOBHEBIE

https://m.edsoo.ru/00ad9b7c
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KJIACCbl HCOPTaHNYCCKUX

COEIUHEHUI))

I'eneTnueckas CBSI3b MCXKOY

bub6moreka IIOK
48 KJIacCaMU HEOPraHU4eCKUX
https://m.edso0.ru/00ad9a50
COECIMHEHU I
49 O06o0mIeHne U cucTeMaTr3aIus bubmmoteka [IOK
3HAHUN https://m.edsoo.ru/00ad9ch2
KonTponsHas padora Ne3 mo
bubmorexa LIOK
50 teme "OCHOBHBIC KIaCChI
https://m.edsoo.ru/00ad9ela
HEOPraHM4YeCKUX CoeTMHEHUN"
[TepBbIe MONBITKU KJIACCH(H -
- KAl XUMUYECKUX DIIEMEHTOB. bubmmoreka IIOK
[ToHsATHE O TPYIIIaX CXOTHBIX https://m.edsoo.ru/00ad9ffa
HJIEMEHTOB
[Tepuonnueckuii 3aK0H 1
- Ilepnoanueckas cuctema bu6muotexa [IOK
XMMHYECKUX 37eMeHTOB []. U. https://m.edsoo.ru/00ada52c
Menpgeneesa
bubmmoreka IIOK
53 [Teprosbl, rpyIIIbl, MOATPYIITHI
https://m.edsoo.ru/00ada52c
- Crpoenune atomoB. CocTtaB bu6motexa [IOK

aTOMHBIX siziep. M3oTormbl

https://m.edsoo.ru/00ada342
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CrpoeHue 21eKTPOHHBIX

000JI04EK aTOMOB DJIEMEHTOB

but6mmoreka [IOK

> [Teproanyeckoii cucremsr /. https://m.edsoo.ru/00ada6bc
N. Menneneena
XapakTeprucTuKa XUMHUYECKOTr0
3JIEMEHTA MO €ro MOJIOKEHUIO B bu6mmoreka [IOK
>0 [Tepuonnueckoii cucreme J1. 1. https://m.edsoo.ru/00ada824
Menpgeneesa
3nauenue [lepuonuueckoro
3aKOHA JIJISl Pa3BUTHUSI HAYKU U bubmotexa [IOK
> npaktuky. J{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIN, EAAror U rpak1aHuH
Pe3epBHbIii ypok. O000mIeHHE
Y CHCTEMAaTH3aIus 3HAHUH / bubmmoreka [JOK
> Bcepoccuiickast mpoBepodyHas https://m.edsoo.ru/00adb33c
pabota
KonTponbsHas padorta Ned mo
teme «CTpoeHue aToMma.
bubmmoreka [IOK
59 Xumuueckast CBs3b» /
https://m.edsoo.ru/00adb486
Bceepoccuiickas npoBepouHas
pabora
60 DNIEeKTPOOTPULIATENBHOCTD bu6moTtexa [IOK
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aTOMOB XUMHYECCKHUX

https://m.edsoo.ru/00adaab8

HJIEMEHTOB
61 HNonnast xumuueckas CBA3b 1 bomorexa HOK
https://m.edsoo.ru/00adac34
KoBanenTtHas nonsipuas bubmmotexa [IOK
. XUMHYECKasi CBSI3b ! https://m.edsoo.ru/00adaab8
KoBanenTtHas HenomnsipHas bubmoteka [JOK
o3 XUMHYECKast CBA3b ' https://m.edsoo.ru/00adaab8
64 CreneHb OKHCICHUS 1 buomorexa HOK
https://m.edsoo.ru/00adae28
OKUCIUTENEHO-BOCCTAHOBHU- bubmumorexa [IOK
% TEJIbHBIC PEaKIUU . https://m.edsoo.ru/00adb076
66 OxucnuTen u 1 bubmmoreka [JOK
BOCCTAHOBUTEIH https://m.edso0.ru/00adb076
PezepBubiii ypok. O0061IeHNE
U CUCTeMaTu3alusg 3HaHUU 10 but6imoreka [IOK
o7 teme «CTpoeHue aToma. ! https://m.edsoo.ru/00ad9ch2
XHUMHUYECKAS] CBA3bY»
68 PesepBHblii ypok. O6001ICHHE 1 bubmmoreka [IOK
U CHCTEMaTH3aIMsI 3HAHHU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10O -

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB

Jara nzyuenus

Ne DJIeKTPOHHBIEe LM (POBLIE
Tema ypoka
n/n B Konrpoabnsbie | [IpakTuyeckue Ilnan @akr | 00pazoBaTesibHbIE peCypehbl
cero
padoThI padoThbI
Ilepuonuyecknii 3aK0H.
N [Tepuonnueckas cucrema 1 bubmuorexa [IOK
XAUMHAYECKUX 3IIEMEHTOB 0 0 https://m.edso0.ru/00adh59e
JI. 1. MenneneeBa
3aKOHOMEpPHOCTH B U3MEHEHUH
) CBOMCTB XMMHUYECKUX 1 bubmmoteka [JOK
AIIEMEHTOB MEPBBIX TPEX 0 0 https://m.edsoo.ru/00adb6b6
MIePUOIOB
Knaccudukamus u HoMeHKIa-
bubmuoreka [IOK
3 Typa HEOPraHUYECKUX 1 0 0
https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunpr xumMmu4ueckoil ¢BsI3U U
bubmioreka [IOK
4 THUIIBI KPUCTAJUTUYECKUX Pe- 1 0 0

MIETOK

https://m.edsoo.ru/00adbac6
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Kontponenas pabora Nel no

teme «IloBTOpenue u yriryoie-

5 https://resh.edu.ru/subject/29/9/
HUE 3HAHW OCHOBHBIX pasjie-
JI0B Kypca 8 kimacca»
Knaccudukarus XuMU9ecKux
bubmuoreka [IOK
6 peaKiuii 1o pa3In4YHbIM MIPU3-
https://m.edsoo.ru/00adbcb0
HaKaM
[lonatre o0 CKOpPOCTH XUMH-
yeckoil peakuuu. [loHsTue o bu6moreka [JOK
7
TOMOT€HHBIX U T€TePOreHHBIX https://m.edsoo.ru/00adbe9a
peaKIUAX
ITonATHE O XUMHYECKOM
paBHOBecuu. PakToOpBI,
BJIMSIOIIME HA CKOPOCTh bubmmoreka [IOK
8
XUMUYECKOH peakiuu 1 https://m.edsoo.ru/00adc28c
MOJIOK EHUE XUMHUYECKOTO
paBHOBECHS
9 OKuCIUTENIbHO-BOCCTAHOBH - bubmmoreka [IOK
TEJIbHBIE PEaKIUU https://m.edsoo.ru/00adcade
Teopus 37EKTPOIUTUYECKOI
bubmioreka [IOK
10 nucconanuu. CHUIbHBIE U

Cla0bIe DJIEKTPOIUTHI

https://m.edsoo.ru/00adcd68
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bubmoreka [IOK

11 WNonHnbie ypaBHEHHS peakiuil
https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KUCIOT
W OCHOBAHMI B CBETE
bubmuoreka [IOK
12 IpeACTaBIEHUN 00
https://m.edsoo.ru/00add5d8
IEKTPOIUTHIECKON
JIMCCOLIMALIAN
XUMHUYECKHE CBOMCTBA CONeH
13 B CBETE NPEICTABICHUIN 00 bu6moreka [JOK
SIIEKTPOTUTHYECKON U CCO- https://m.edsoo0.ru/00add8h2
002 V005051
bubmmoreka [JOK
14 [Tonsatue o rugposmse conen
https://m.edsoo.ru/00add9d4
15 O06o0mieHne u cucremaTu- bu6moreka [IOK
3a1ysl 3HAHUM https://m.edsoo.ru/00addd12
[TpakTiueckas padora Ne 1.
bubmoreka I[IOK
16 «Pemenne 3xcnepruMeHTab-
https://m.edsoo.ru/00addbfa
HBIX 33129
KonTponsHas padora Ne2 mo
17 TeMe «DIEKTPOIUTUYECKAs bubmmoreka [IOK

MUCCOLIAAIINS. XUMHUYECKUE

pEaKIMH B PaCTBOPAX»

https://m.edsoo.ru/00addecO
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OO01mas xapakTepucTuKa

18 rajoreHoB. XMMHUYCCKHE paomzorera HOK
. https://m.edsoo.ru/00addfe2

CBOICTBa Ha MpUMEPE XJIOpa
Xnoposonopoa. CossiHast
KHCIIOTa, XUMUYECKHE bubmoreka I[IOK

19 CBOICTBA, TIOJTy4EHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuueckas pabora Ne 2 o
teme «llosyueHnne constHoM bubmuoteka [IOK

20 KUCIIOTBI, U3y4eHHE e€ https://m.edsoo.ru/00ade348
CBOICTB»
Brraucnenus no ypaBHeHUSIM
XUMHUUYECKUX PEAKLIHM, €CI1 bubmuoreka [IOK

21 OJIMH W3 pearcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
OO0m1ast xapaKTeprUCTHKa bubmoteka [IOK

2 aneMeHTOoB VIA-TpyIs https://m.edsoo.ru/00ade64a
ANOTpONHBIE MOIU(PUKAIITT
cepnl. Haxoxenue cepsl u eé bubmuoteka [IOK

23 COEIMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOWCTBA CEPBI

24 CepoB0omOpO/I, CTPOCHHE, bubmorexa [IOK
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(1)I/I3I/I‘I€CKI/IG U XUMHWYCCKUEC

CBOMCTBaA

https://m.edsoo.ru/00ade802

Oxkcunel cepol. CepHas

KHCII0TA, (PU3NYecKue u

bubmuoreka [IOK

25
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKHE PEaKIINH,
JIe)Kallre B OCHOBE
MPOMBILIEHHOTO Criocoda
bubmoreka [IOK
26 MOJTyYEHHS CEPHOM KHCIOTHI.
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHU E
OKpY’KalOIIEn CpeJibl
COEIMHEHUSIMH CEpbl
57 Brranciaenne MaccoBOM 0N bubmuoreka [IOK
BBIXO/1a TPOAYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO6mas xapakTeprCcTUKa
a1eMeHTOB VA-rpynmbl. A30T,
bubmuoreka [IOK
28 pacmpocTpaHeHue B IPUPOJIE,
https://m.edsoo.ru/00adeea6
du3nyeckre U XUMHYECKUe
CBOICTBA
29 AMMHaK, ero GU3NYECKUe U bubmmoreka [IOK

XHMHUYECKHE CBOMCTBA,

https://m.edso0.ru/00adf004
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MOJTYy4YCHUEC U IPUMCHCHHUEC

[TpakTuueckas padora Ne 3 mo

bubmmoteka IIOK
30 teme «llomyuenne ammuaxa,
https://m.edsoo.ru/00adf180
M3Yy4EHHE €T0 CBOWCTBY
A30THas KHUCI0Ta, eé
bubmoreka [IOK
31 buznUecKre U XUMUIECKUE
https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp3oBaHUE HUTPATOB U
COJIE aMMOHUS B Ka4€CTBE

2 MUHEPaIbHBIX yIOOPEHUMH. bubmuoteka [IOK
XUMHYECKOE 3arpsi3HEHIE https://m.edsoo.ru/00adf518
OKpY’KalOIEn Cpelibl
COE/IMHEHHSIMH a30Ta
dochop. Oxcua pochopa (V)

23 u pocdopHas kucnora, bubmmoreka [IOK
bU3nYeCcKre U XUMHYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, IIOJy4EHUE
Hcnonb3oBanue GpocdaToB B

Y Ka4eCTBE MUHEPAIbHBIX bubmmoreka [IOK
yaoOpeHuii. 3arps3Henue https://m.edsoo.ru/00adfc20
NpUPOAHOHN cpenbl hocaTamu

35 Yrnepon, pacipocTpaHeHHE B bubmorexa [IOK
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npupone, pusnueckrue u

XUMHYECKHAE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Okcuppl yriaepojaa, ux

q)HSI/I‘-IeCKI/Ie U XUMHUYCCKHUE

bubmuoreka [IOK
36 CBOICTBA. DKOJIOTUUECKHE
https://m.edsoo.ru/00adfebe
po0JIEMBI, CBSA3aHHBIE C
okcuiom yriepoza (1V)
bubmuoreka [IOK
37 VYrospHas KHCIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢
[TpaxkTnueckas padora Ne 4 o
28 teme "[losydeHue yriexkuc- bubmmoreka [IOK
noro ra3a. KauectBennas https://m.edsoo.ru/00ae027e
peakuus Ha KapOoHaT-HOH"
[TepBoHaYaBEHBIE TTOHSTHS 00
bubmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK
https://m.edsoo.ru/00ae054e
0 COeIMHEHUSIX yriepoaa
bubmuoreka [IOK
40 Kpemuuii u ero coenunenus
https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5.
a1 Pemenue sxcriepuMeHTaIbHBIX bubmmoreka [IOK

3ajza4 1o reMe «BaxkHelimnme

HEMCTAJIbI U UX COCAUHCHUA»

https://m.edsoo.ru/00ae0bf2
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Kontponbenas pabora Ne3 no

bubmmoreka IIOK
42 Teme «BakHelmme HeMeTa bl
https://m.edsoo.ru/00ae0el8
1 UX COCIMHCHUSDY
OO61mas XxapakTepucTuKa
XUMHYECKUX DJIEMCHTOB —
MeTaJuIoB. MeTtamnndyeckas
bubmoreka [IOK
43 CBSI3b M METaJUITMYCCKast
) https://m.edsoo.ru/00ae103e
KpUCTaJJIMYecKas pemeTka.
dusnyueckue CBOMCTBA
METaJUIOB
XuMHYECKHE CBOMCTBA
METaJUIOB. bubmmoreka IIOK
44
DNEKTPOXUMUUYECKUH PsT https://m.edso0.ru/00ael1156
HanpsKEHU METalioB
O61mue crnocoOb! MOTydeHus
MeTaJuioB. CIIIaBEL.
Brruucnenus no ypaBHEHUSIM bubmoteka [IOK
45
XAMHYECKHX PEAKIUi, €CITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEAareHTOB CONECPKHUT
puMecu
6 ITonsTre 0 koppo3uu bubmmoreka [IOK
4

MCTaJlJIOB

https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmoreka [IOK

a7 [llenounbIc METAILIBI
https://m.edsoo.ru/00ael4b2
48 OKCHUABI U THAPOKCUIBI bubmotexa [IOK
HATPUS U KaJTHsI https://m.edsoo.ru/00ae14b2
49 [IIenouHO3EMENBHBIE METAJLIBI bu6moreka [JOK
— KaJIbIUI U MarHui https://m.edsoo.ru/00ae15e8
- Baxueiinme coenuHeHns bubmuoreka [IOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
O6o0061eHue u )
51 . https://resh.edu.ru/subject/29/9/
CHUCTEMAaTH3aIusl 3SHAHUH
e JKEcTKOoCTh BOABI H CIIOCOOBI bubmioreka [IOK
e€ ycTpaHeHus https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 mo
bu6moreka [JOK
53 teme "XKECTKOCTH BOJIBI U
https://m.edsoo.ru/00aelaed
METOJIbI €€ yCTpaHEeHHUs"
bubmuoreka [IOK
54 AmoMuHUH
https://m.edsoo.ru/00aelc64
- AMdoTepHbIC CBOICTBA bubmuoteka [IOK
OKCH/JIa U THIPOKCH 1A https://m.edso0.ru/00aelc64
bubmmoreka [IOK
56 Keneso

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/subject/29/9/
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

OKCI/II[BI, THAPOKCHUBI U COJIN

bubmoreka [IOK

57
xenesa (1) uxenesa (111) https://m.edsoo.ru/00ae35e6
O0001IeHnE U CUCTEMATH- _
58 https://resh.edu.ru/subject/29/9/
3a1ud 3HaHUH
[TpakTiueckas padora Ne 7.
59 Peienue sxcriepuMeHTaIbHBIX bubmmoreka [IOK
3a1a4 1o teme «Baxueinmue https://m.edsoo.ru/00ae3de8
METAJJIBI U UX COSIMHEHUS
Brruncnienus no ypaBHEeHUsIM
XUMUYECKUX PEAKIUH, €CIIH
OJIH U3 PEareHToB JIaH B
bubmioreka I[IOK
60 U30BITKE UM CONECPIKHUT
https://m.edsoo.ru/00ae1750
npumecH. Berancnenus
MacCOBOH JOJIM BEIXOJa
MPOAYKTa PEAKIUU
61 O06o001enne u https://resh.edu.ru/subject/29/9/
cucTeMaTHh3alusg 3HaHUN
KonrtponbsHas pabora Ned o https://resh.edu.ru/subject/29/9/
62 Teme «Baxknelme MeTauisl 1
AX COEIUHEHUSDY
63 BemwectBa u maTepuaisl B bubmmoreka [IOK

OBCEIHEBHOM KU3HA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae3f50

YCJIOBCKa

6 XUMHUYECKOE 3arps3HEHNE 1 bubmmoreka [IOK
OKpY’KaroIiei cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
PesepBHbIii ypok. O6001ICHIE bubmoteka [IOK
o6 M CUCTEMATU3alus 3HAHUI ! https://m.edso0.ru/00ae0d0a
67 PesepBHblii ypok. O60011eH1E 1 bubmmoreka [IOK
M CUCTEMATU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O600111eHNE 1 bubmmoreka [IOK
M CUCTEMATU3ALU 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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

MMPOBEPSEMBIE TPEFOBAHMS K PE3YJILTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsieMble npeaAMeTHBIE Pe3yIbTAThI 0CBOCHUSI 0CHOBHOM
NpoBePsIeMOro .
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yiabTara
1 ITo reme: «IlepBoHayanbHbIE XUMUYECKUE TOHATHSD)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHH: aToOM, MOJIEKYyJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh
(omHOpOAHAST M HEOMHOPOIHAS), BAaJEHTHOCTh, OTHOCHUTEIbHAs aTOMHAs W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BeIllecTBa, MOJb, MOJSpHas Macca,
11 MaccoBasi JIOJII XMMHMUYECKOTO 3JIEMEHTAa B COEIWHEHUHU, MOJSIPHBIH O0BEM,
XUMHUYECKasi peakius, Kiaccu(uKanus peakuid: peakuu COEIUHEHHUS,
peaKiuy pa3joKEHUS, PEaKIMU 3aMelleHus, peakuuu OOMEHa, 3K30- U
SHIOTCPMUYECKUE pEaKIHMH, TEIIOBOH J(PQeKT peakuuu, pacTBop,
MaccoBasi 1011 BEIEeCTBA (MIPOI[EHTHAsI KOHIICHTPALIKS) B pAaCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX TOHATHH U
' MIPUMEHSITh 3TU MOHATHS MPU OMTMCAHUU BEIIECTB U UX IIPEBpaICHU N
13 HCII0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJISl COCTABJICHUs POPMYIT BELIIECTB
' 1 YPAaBHEHUN XUMHUYECKUX PEAKIINI
14 PacKphIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHS, 3aKOHa ABOTrajpo
15 OTpEAEINTh BAaJICHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSIX
16 KIacCcH(UIIUPOBaTh XMMUYECKHE peaknuu (M0 YUCIy W  COCTaBY
' YYaCTBYIOIIMX B PEAKIIMH BEILECTB, 10 TEIIIOBOMY 3P heKTy)
17 BBIYHUCIISATh OTHOCHTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIYUCIISATh MACCOBYIO JIOMIO XHMHYECKOro JJIeMEHTa 10 (opmyJie
' COCIUHCHHS,
19 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh E€CTeCTBEHHOHAY4YHBIE METOABl TO3HAaHHWS — HaOIIoaeHuE,
' HM3MEepeHu e, MOJIeJIMPOBAHKE, SKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN )
2 [To Teme: «BaxkHei e npeacTaBUTeNM HEOPraHMYECKUX BELECTBY»
21 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHSTHA: OKCHJ, KHCIOTa,
' OCHOBAaHHE, COJIb
2.2 OMpENENATh MNPUHAJICKHOCTh  BEIIECTB K ONPENeIEHHOMY  KJaccy

46




coeAMHEeHU 1o hopmynam

2.3

KJIACCH(UIIMPOBATH HEOPraHUIECKHE BEIICCTBA

24

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKJIasi ONMHMCAHHE IPUMEPAMHU MOJIEKYISPHBIX

YPaBHEHHI COOTBETCTBYIOUIMX XUMUYECKUX PEAKLIMI

25

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KauYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHHUS XUMHYECKUX NPEBPAILLCHUN B

PA3IMYHBIX YCIIOBHAX

2.6

CJIEZ0BATh MPAaBUJIAM I0JIb30BAHUS XUMUYECKON MOCYI0M M 1aOOPaTOPHbBIM
o0opylnoBaHMEM, a TaKXe IpaBUiIaM OOpalleHHs] C BeElleCTBaMH B
COOTBETCTBMM C HMHCTPYKLUUSAMH IO BBINOJHEHHIO JIAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopola M KHUCIOPOJA), HPUTOTOBJIEHHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM [JIOJIEM pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATb M IPOBOJIUTH
XUMHUYECKUE 3KCIIEPUMEHTHl 110 PACIHO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IIOMOILBIO HHIUKATOPOB (JJaKMYC, peHon(TaIenH, METUIIOPAHK U

apyrue)

2.7

MPOBOJIUTH PACYETHI 0 YPABHEHUIO XUMUYECKON peakiuu

ITo Teme: «Ilepuoanueckuit 3akoH u [lepuoauueckas cucteMa XUMHUYECKHUX
anemenToB J[. 1. MenneneeBa. Crpoenre aToMoB. XUMHUYECKasl CBS3b.

OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC peaKkumn»

3.1

pacKppIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHH: SAIpO aToMa,
AIIEKTPOHHBIN CI0M aToma, aTOMHAasi OpOUTalb, paAlyC aToMa, XMMHYECKast
CBSI3b, HOJIIpHAas u HETOJIsIpHAs KOBAJICHTHAs CBSI3b,
IEKTPOOTPHULIATENILHOCTb, NOHHAsI CBSI3b, NOH, KATUOH, aHUOH, CTEIIEHb

OKHCJICHUA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHYCCKUEC 3JICMCHTHI

3.3

OMHUCHIBATh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ilepuonnyeckoii
CHCTEMBbI XUMHUYECKUX 3JIEMEHTOB: PA3IMYaTh MOHITHUS «TJIaBHASI TOJATPYIIa
(Arpynmna)» u «mobounas noarpynna (brpynmna)y, «manbie» U «OonbIIne»

MIEPUOJIbI

3.4

packpbiBaTh  cMmbicn [lepumonmueckoro 3akona J[.M. MeHnneneeBa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB

XUMHYECCKHX DJIEMCHTOB OT UX ITOJIOKCHUS B HepHOI[quCKOﬁ CUCTEMCE

35

COOTHOCHUTBH 0603HaLIeHI/I${, KOTOPbIC UMCIOTCA B Ta6J'II/IIIC «HepHoaneCKa;{

cucreMa xuMmuueckux 3jemenToB J|.U. MenneneeBay c 9MCIOBBIMA
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XapaKTCPUCTUKaAaMH CTPOCHUA aTOMOB XUMHUUYECCKHUX 3JICMCHTOB (COCTaB u
3apdaa daapa, O6I_HCC YHUCJIO DJICKTPOHOB W  PACHpCIACIICHUC HX IO

SJIEKTPOHHBIM CJIOSIM)

3.6

OonpeAcCIATh CTCICHb OKUCIICHUA 3JICMCHTOB B 61/1Hapme COCOAUHCHUAX

3.7

ONpEeNnessiTh BUJ XUMUYECKOW CBs3M  (KOBAaJIGHTHasT W HWOHHAs) B

HCOPraHN4YCCKHUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yiabTara

IIpoBepsiemMble npeAMeTHBIE Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBare/IbHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

IIo Teme: «BemiecTBo U XuMuueckas peaKmus»

11

pacKpeIBaTh  CMBICT  OCHOBHBIX  XMMHYECKHX TMOHSITHH:  pacTBOp,
ANEKTPOIUTHI, HEIIEKTPOIUTHI, IICKTPOIUTUUECKAs TUCCOLMAIIUS, PEAKIIUT
MOHHOrO OOMEHa, KaTalM3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMbIE U
HEOOpaTUMBble pPEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH,
OKHCITUTENb, BOCCTAHOBUTENb, OKUCICHHE M BOCCTAHOBJICHUE, aJUIOTPOIHS,
aM(}OTEPHOCTh, XUMUYECKasi CBI3b (KOBAJICHTHAS, MOHHAS, METAJUTNYECKast),

KpUCTAJUTMYECKas pelI€TKa, CIIaBbl, CKOPOCTh XUMHUECKOH PeaKIiu

12

HITIOCTPHUPOBATH B3aMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH |

NPHUMCHATDH OTH ITOHATHA IIPHU OIIMCAHWH BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJIAITb ~ YPAaBHEHMS  AJIEKTPOJIUTHYECKOM  JUCCOLMALMM  KHUCIOT,
LIEJIOYEH U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIUN HOHHOTO

oOMeHa

14

PaCKpbIBATh CYIIHOCTDb OKHUCIIMTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MoCPCaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

MPOBOUTH PACUEThI IO YPaBHEHUIO XUMUUECKON peakluu

ITo TemaM: «HeMeTamnabl M UX COEIUHEHUSI» U « MeTalllIbl U UX COSIUHECHUS))

2.1

XapaKTepru30BaTh (OMUCHIBATH) OOMME H CIEUU(PUICCKHE XUMHYECKHE
CBOMCTBAa TMPOCTHIX W CJIOXHBIX BEIIECTB, MOATBEP)KIasi OMKCAaHUE
MpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMUYECKUX PEAKIINN

2.2

COCTAaBJIAATb  YpaBHCHUA peaKHHﬁ, IMOATBECPXKAAIOIINX  CYHICCTBOBAHUEC

TEeHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,

BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpeBpameHHﬁ B Ppa3lIMYHBIX
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YCIIOBUAX

24

CIIeOBaTh MPaBUJIaM IOJIb30BAHUSI XMMUYECKON MOCYI0N U JJAOOPaTOPHBIM
o0oOpyJ0BaHMEM, a TakKe TIpaBujIaM oOOpalleHHs ¢ BelleCTBaMU B
COOTBETCTBMHM C HHCTPYKIMSMH 1O  BBIIOJHEHHIO JIAOOPATOPHBIX
XMUMHYECKUX OIMBITOB IO MOJy4EHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB

(amMmaka u yriaeKuciioro rasa)

25

IIPOBOJUTDL PEAKLUH, MTOATBEPKIAIOIINE KaYECTBEHHBI COCTaB PA3JIMYHBIX
BEIIECTB: pACIO3HABAaTh OIBITHBIM MYyTEM XJIOpPHUI-, OpOMHUJ, HOIUI,
KapOoHaT, Gocdat, cuimkar, cyabdar, THIAPOKCHUANOHBI, KATHOHBI aMMOHUS,
HMOHBl HM3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLIIME B BOAHBIX pPacTBOpax

HCOPraHN4CCKUX BCUICCTB

[To Teme: « XUMHS U OKpY>KaIOLIas Cpeaar»

3.1

pPacKpbIBaTh CMBICH OCHOBHBIX XuMHueckux moHsaTui: IIJIK BemecTsa;

KOpPpO3Usl METAJLIOB

3.2

MNPpUMCHATL OCHOBHBLIC OIICpaliu MBICIIMTEIbHOM ACATCIBHOCTH — aHAJIM3 U
CHUHTC3, CPAaBHCHHC, O606H.leHI/Ie, CUCTEMATU3AllUIO, BBIABJICHHUC IPUYUHHO -
CICACTBCHHBIX CBsI3el — I U3YyUCHUS CBOMCTB BCIICCTB U XHUMHYCCKHUX
pCaKIII/Iﬁ; C€CTCCTBCHHOHAYYHBIC MCTOJABI IMO3HAHUA — Ha6JIIOI[€HI/IC,

U3MEpPEHUE, MOAECIUPOBAHUE, SKCIEPUMEHT (PeabHbIN U MBICIIEHHBIN)

IHNPOBEPAEMBIE HA OI'3 10 XUMHUHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJbHON MPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA30OBAHUA

Kon
NPOBEPSEMOro
TpeOOBaHUA

IIpoBepsieMbie TPeOGOBAHMSA K MPeIMETHBIM pe3yJibTaTaM 06a30BOro
YPOBHSI OCBO€HHSI 0CHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOI'O
o0urero oopazoBanusi Ha ocHoBe ®I'OC

1

HpeﬂCTaBHeHI/IGZ

11

0 MI03HAaBAEMOCTH SIBJIEHUH NPUPO/IbI, TOHUMAaHUE 0ObEKTUBHON 3HAUMMOCTH
OCHOB XHMHYECKOM HAyKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa 00IIel KyJabTyphbl U IPAKTUUECKOH AESITEIbHOCTH YeJIOBEKa B
YCIIOBHUSIX COBPEMEHHOI'0 O0IIECTBA; IOHUMAaHUE

MECTa XUMUU Cpear APYIrux €CTCCTBCHHBIX HAYK

1.2

O HAY4YHbBIX MCTOHAaX IIO3HAHHA, B TOM HYHUCIIC OKCIICPUMCHTAJIbHBIX H
TCOPECTUUCCKUX MCETOAAX MCCICAOBAHUA BCIICCTB U M3YUCHUA XHUMHUYCCKUX
peaKHHﬁ; YMCHHE UCITOJIb30BaTh MOACIN AJIA 00BsICHEHUS CTPOCHHUA aTOMOB

U MOJIEKYJI
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13

o chepax mnpodeccHOHANBHON JEATENbHOCTH, CBS3aHHBIX C XUMHEH H
COBPECMCHHBIMU TCXHOJIOTUAMU, OCHOBAaHHBIMH Ha JOCTHKCHHUAX
XUMHYECKOUN HAayKH, 4TO IIO3BOJIMT O6y‘IaIOH_II/IMC$[ paccMaTpuBaTh XMUMUIO
Kak cdepy cBoelr Oyamymieil mpodeccrHoHanbHON ACATENBHOCTH U CHEATh
OCO3HAHHBIN BEIOOP XUMHUH KaK MPO(UIBHOTO peaIMeTa Mpy Mepexoe Ha

YPOBEHb CPEIHETO 00IIEro 00pa3oBaHus

Brnagenue cucteMoill XMMUYECKUX 3HAHUN U YMEHUE NPUMEHATh CUCTEMY

XUMHUYCCKHUX 3HaHI/II>'I, KOTOpast BKIIIOYacCT:

21

Ba)KHEUINIME XUMHUYECKHE ITOHATUS: XUMHAYECKUHU 9JICMCHT, aTOM, MOJICKYJIA,
BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJIHAs U HEOAHOPOJHAsS
CMCCb, OTHOCUTCIIbHBIC AaTOMHAasA W MOJICKYJIApHAasA MAcCChl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MOJSIpHBIA O0BEM, OKCHJ, KHCIOTa,
OCHOBAaHHE, COJb (CpemHsis), XMMHUYECKas peakius, Peakluu COeIuHEHHS,
peakiy pa3iokKeHHs, PeaKIHu 3aMEelIeHHs, peaKIuu OOMEeHa, TErJIOBOU
3¢ deKT peakuuu, 5K30- U IHIOTEPMUYECKHE PEaKIMH, PacTBOp, MaccoBas
JIOJIsI XMMUYE€CKOT 0 JIEMEHTAa B COSTMHEHHUH, MAaCCOBAs 1OJISl U TIP OLICHTHAs
KOHLICHTpPAILMsl BEIIECTBA B PAaCTBOpPE, SAPO aTOMa, AJIEKTPOHHBIA CIIOU
aToMma, aTOMHas OpOUTajb, paJlyc aToMa, BaJJEHTHOCTb, CTEIIEHb OKU CIICHNUS,
XUMHUUYCCKaAsA CBA3b, JJICKTPOOTPULATCIIBHOCTDL, ITOJIpHAsA KW HCEIIOJApPHAA
KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MCTAJJNIMYCCKAA CBA3b, KPUCTAJUINYCCKaA
pemérka (aToMHasi, MOHHAs, METAJNINYECKasi, MOJIEKYJIipHasi), MOH, KaTHOH,
AQHUOH, JJIEKTPOJIUT U HEIIEKTPOJIUT, SJEKTPOIUTUYECKAs TUCCOLHUAIuS,
PC€aKI HOHHOI'O O6MeHa, OKHCJIMTCIIbHO-BOCCTAHOBHUTCJIIbHBIC PCAKINH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKHCIIEHUE U BOCCTAHOBJICHUE, JIEKTPOIIU3,
XHMMHYECKOEe pPaBHOBECHE, OOpaTHMbIe U HEOOpAaTUMBIC PEaKIUU, CKOPOCThH

XMMHUYECKOM peakuuu, katamusarop, [I/IK, koppo3us meTamios, CIIaBel

2.2

OCHOBOIIOJIATAIONIME  3aKOHbI ~XMMHMHM: 3aKOH  COXpaHEHUsS  Macchl,
nepuoandeckuii 3akon J[.M. MenzaeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa,

3aKOH ABOrajipo

2.3

TCOPHUH XHUMUU: aTOMHO-MOJICKYJISIpHAA TCOPUA, TCOPUS BHGKTpOJII/ITH‘IeCKOﬁ

IUCCOLMALINT

Biianenre ocHOBaMM XMMUY €CKOM IPaMOTHOCTH, BKITFOUYAOLIEH:

3.1

yMEHUE MPABUIBHO UCIOIb30BaTh M3YYEHHBIE BEIIECTBA M MaTepHuaibl (B
TOM 4YHCJI€ MUHEpajbHble YIOOPEHHUs, METallbl W CIUIaBbl, IPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOUHUKOB YIJI€BOJIOPOAOB (YIJIsl, MPUPOIHOTO

rasa, He)TH) B OBITY, CEIbCKOM XO3S5IiICTBE, HA TPOU3BOJICTBE U TIOHUMAaHHE
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3HA4YCHUA KUPOB, 66J’IKOB, YIJI€BOAOB IJIA OpraHu3Ma 4C€JI0OBCKa, YMCHUC
IMPOrHO3UPOBATh BJIMAHUEC BCHICCTB U XUMHUYCCKUX ITPOLIECCOB HA OPraHru3M

YeJIOBEKa U OKPYKAIOMIYIO PUPOIHYIO Cpeay

YMEHUEC UHTCTPUPOBATE XUMHNYCCKHUEC 3HAHWA CO 3BHAHUAMMU JAPYTrux yqe6HI>1x

3.2
PEIMETOB
HaJIMYUE OMbITa PA0OTHI ¢ PANIMIHBIMH MCTOYHUKAMHU WH(POPMAIHH T10
3.3 XuMUH ~ (HaydyHas W HAy4YHO-TIOMYJISIpHAsl  JIUTepaTtypa,  CIOBAapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTUBHO OICHMBATh WHQPOPMAIMIO O BEIIECTBAaX, UX
34 MPEBPAIICHUSAX U MPAKTUIECKOM ITPUMEHEHUU M YMEHUE HCIIOIh30BaTh €&
JUTS pelIeHus] y1eOHO-TT03HABATEIbHBIX 33129
Bnanenue ocHoBaMHM TOHSATHITHOTO ammapaTa U CHMBOJIMYECKOTO f3bIKa
4 XMMHH JUJI COCTaBJICHUS (HOPMYJT HEOPraHWYECKUX BEIIEeCTB, YPaBHEHHIA
XMUMHUYECKUX PeaKiluii; ocHoBaMu xumudeckor HomeHkinatypsl (IUPAC u
TPUBHAIBHOMN)
YMenue oObSICHITH CBSI3b MOJOKEHUS dlieMenTa B [lepuonnueckoii cucreme
C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHHS AaTOMOB XUMHUYECKUX JIEMEHTOB
5 (coctaB u 3apsan sapa, 00IIee YUCIO JIEKTPOHOB),
pacrpesieieHueM JICKTPOHOB M0 YHEPIeTHYECKUM YPOBHSIM aTOMOB ITEPBBIX
TPEX MEPUOJIOB, KAJIUSI U KaJbIUS
[IpencraBienre O NEPUOAUYECKONW 3aBHCHMOCTH CBOMCTB XUMHYECKHX
3JIEMEHTOB (panyCc aTOMa, JIEKTPOOTPULIATEIIEHOCTB ), TPOCTHIX U CIIOKHBIX
6 BEIIECTB OT IMOJIOKEHHSI 2JIEMEHTOB B [lepuomuueckoii cucreMe (B MajbIx
nepuoiax M TIABHBIX IMOATPYIIAX) M SICKTPOHHOTO CTPOCHHS
aToma
7 YMeHnue kiaccuuiupoBaTh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpPraHWYeCKHUE BEIIECTBA
7.3 XUMHYECKHE PEaKIIUN
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTb M CTE€MEHb OKUCIICHUS XUMUYECKIX 2JIEMEHTOB, 3apsil HOHA
8.2 BUJI XUMUYECKOW CBSI3H M THI KPUCTAIITMYECKON CTPYKTYPhI B COSTUHEHHSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPAX BEHIECTB (KUCIIOT, OCHOBAHUH )
8.4 OKHCJIMTEIIb U BOCCTAHOBUTEINb
9 YMeHne xapakTepru3oBaTh GU3NIECKIE U XUMHUECKHE CBOMCTBA:
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IPOCTBIX BELIECTB (KUCIOPOA, O30H, BOAOPOM, rpaduT, ajimMas, KpeMHHUH,

9.1 asot, pocdop, cepa, XJI0p, HATPUH, KA, MAarHUH, KaJabI[UH, AFOMHUHUH,
JKeJe30)
CIIOJKHBIX BEIIECTB, B TOM YHCJE MUX BOJIHBIX pacTBOpoB (BOJa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJOPOA, OKCHUIBI WU THAPOKCHUABl MeramioB [-IIA
9.2 rpynmn, amromunus, menu (I1), nuaka, xxenesza (I1 u III), okcuner yrnepona (11
' u IV), kpemuust (1V), azora u dpocdopa (111 u V), cepsr (IV u VI), cepuucras,
cepHasi, a3oTucTasi, a3oTHasA, GpocopHas, yrompHas,
KPEMHHEBAsI KHCIIOTA U MX COJIH)
MIPOrHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
03 UX COCTaBa W CTPOCHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HUX
' CBOWCTB, BO3MOXKHOCTh MPOTEKAHUS XUMHYECKUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX
10 YMeHue cocTaBisITh MOJIEKYJISIpHbIE M MOHHBIE YPAaBHEHUS peaKluid, B TOM
qrce:
10.1 peaxkuuii HOHHOro 0OMeHa
10.2 OKHUCJINTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
103 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWMCTBA M3YYEHHBIX KIAcCOB (TPyI)
' HEOPraHUYECKUX BEIICCTB
104 MOATBEPXKAAIOIIMX F'€HETHYECKYIO B3aUMOCBSI3b MEX 1Y HUMU
11 YMeHue BEIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCUTEIBHYIO MOJICKYJIIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTF0 XUMUYECKOTO JIEMEHTA B COCTUHCHUH
112 MacCOBYIO JOJIIO BEUIECTBA B paCTBOPE,
113 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YPaBHEHHUSIM XUMHUYECKHX PEaKIHUH W HaXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WM MPOTyKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOrO IO3HaHWs (HAOIIOJCHNE, W3MEpEHHE,
191 AKCIEPUMEHT, MOJCIMUPOBAHUE) TPH HM3YYCHUH BEIIECTB U XUMHUYCCKUX
' SBJICHHI, yMeHHE C(HOpPMYIMpPOBATH MPOOJIEMY W TPEUIOKHTH IMyTH €6
pelIeHus
192 Oe3omacHOl paboThl C XUMHYECKUMH BEIECTBAMH, XUMUYECKOW MOCYI0H 1
' 1a00paTOpHBIM 000PYAOBaHUEM
12.3 npaBHJIaMU OE30MacHOTrO OOpallleHUs] C BEIIeCTBAMH, HCIOJIb3YEMBIMU B
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MOBCETHEBHOM JKM3HM, MpaBHJIAMU TIOBENECHUSA B MLENAX cOepeKeHHs
37I0pOBbS M  OKpPY’KAIOIIEH TMPUPOJIHOM Cpelbl; MOHUMAaHUE Bpela
(omacHOCTH) BO3ICHCTBUS HA KUBBIE OPraHU3MBI OMPEIeIEHHBIX BEIIECTB,

Coco00B YMEHBIICHUS U IPEIOTBPAILECHHS X BPEIHOTO BO3ICHCTBHS

13

Hamuue MNPAaKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYIHCCTBIICHHUA

CICAYOINX XUMHUYICCKHUX SKCIICPUMCHTOB!

13.1

HN3YYCHHUC U ONHNCAHUC (I)I/IBI/ILIGCKI/IX CBOMCTB BECIICCTB, O3HAKOMJICHHC C
(1)I/ISI/IHCCKI/IMI/I U XUMHYCCKHUMU ABJICHUAMU, OIIBITHI, WJIJIFOCTPUPYIOIINC

IIPU3HAKY IIPOTEKAHUS XUMUYECKUX PEaKLUU

13.2

M3y4eHHUE CII0CO0OB pa3aeeHus cMeceil

133

IMMOJIY4YCHUEC KHUCIOpPOda U U3YUCHHUC €TO CBOﬁCTB; MOJIYUCHHUC BOAOPOaAA U
HU3Y4YCHHC C€TO CBOI\/JICTB; MOJYUCHHUC YTJICKUCIIOIO rada U MU3y4YCHHUE C€ro

CBOﬁCTB; IMMOJIYy4YCHHUEC aMMHAKa U U3YUCHUC CTO CBOMCTB

134

IIPUTOTOBJICHUE  pPacTBOPOB  C  ONPEAENEHHOM  MAacCOBOM  JTOJIEH

PacTBOPEHHOI O BEIIECTBA

135

NpUMEHEHUE WHIUKATOPOB (JIaKMyca, METHJIOpaHxka U (eHondranenHa)

JUIsl OTIpE/IeJIEHUS XapaKTepa cpeibl B pacTBOpPaxX KUCIOT U IIesoueit

13.6

MCCJICIOBAHNUE W OMHMCAHUE CBOWCTB HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX
KJIACCOB; HM3YYEHHME B3aUMOJEHCTBUS KHCJIOT C MeETaJulaMH, OKCHJIaMHU
METAJIJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMHU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOTO MeTajulia
JIPYTUM U3 PacTBOpa COIM; HMCCIeAOoBaHHEe aM()OTEPHBIX CBOWMCTB

TUJIPOKCUIOB aJTFOMUHUS U IUHKA

13.7

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMaM: «OCHOBHBIE KJIaCCHI
HCOPraHUYCCKHX COCHHHCHHﬁ)); ((9J'IeKTp0J'II/ITI/I‘ICCKa${ JUCCOoLaLysy,
«Baxxneiimuye HeMeTalIbl U UX COCANHCHU), «Baxxneiinme MeTalnbl U UX

COCAUHCHUA

13.8

XAMHYECKUE JKCIECPUMEHTHI, WIUTFOCTPUPYIONINE TPU3HAKH TPOTCKAHUS
peakuuii HOHHOTO OOMEHA; KaYeCTBEHHBIC PEAaKIIMK Ha MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX MOHBI: XJOPHUI-, OpOMUI-, HOIUI-, CyIbdar-, pochar-,
KapOOHAT-, CHJIMKAT-aHUOHbI, THIPOKCH/I-HOHBI, KATHOHBI aMMOHHSI, MarHHsI,
KaJbllus, aTfOMUAHUS, Kene3a (2+) u kenesa (3+), memu (2+),

[IUHKA

14

VYwmenue:

14.1

OPEACTaBISATh  pe3yJbTaThl  JKCIIEpUMEHTa B (GOpMe  BBIBOJOB,

JOKa3aTCIIbCTB, I‘pa(bI/IKOB n Ta6JII/IL[ U BbIEBJLATH  OMIIMPHYCCKHUC
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3aKOHOMEPHOCTU

YCTaHaBJIMBATb CBA3U MECXKAY PCaJIbHO Ha6J'IIO)IaGMI)IMI/I XUMHNYECCKUMHU

142 SBJICHUSIMM M TIPOLIECCAMU, TPOUCXOISAINIMMU B MaKpO- U MUKPOMHUDE,

00BSACHATH MPUYUHBI MHOT'000Pa3us BEIICCTB

8 KJIACC

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

Kon

HpOBepHeMblﬁ IJEMEHT COAECPKAHUA

HepBOHa‘IaHI)HBIe XUMHUUYCCKHE ITOHATHA

11

[Ipenmer xumuu. Ponp XvMHM B KU3HU 4YelloBeKa. XMMHS B CHCTeME HaykK. Tena u

BelecTBa. duU3nyeckue CBOMCTBA BEIIESCTB. ArperaTHoe COCTOsAHHUEC BCIICCTB

1.2

IlonsiTue 0 MeTomax MO3HAHMS B XUMHUHM. YUMCThIE BEIIeCTBA U CMECH. Cnoco0sI

paszaeseHus cMecen

13

AToMBI U MOJICKYJIBI. Xumnueckue 3yeMeHTh. CHUMBOIBI XHMHYECKHX 3JIECMEHTOB.

HpOCTBIe 1 CJIOXHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IH[)HOC YUCHUC

14

Xumnueckass ¢opmyrna. BaneHTHOCT aTOMOB XMMMUYECKHMX 3JIEMEHTOB.  3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs

MOJICKYJIIpHAA Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B COCANHCHUN

15

KommuectBo BemiectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
9yuclia CTPYKTYPHBIX ©OWHHI[ BemiecTBa. Pacuérel mo ¢opMmynaM XUMHYECKHX

COEIMHEHUN

16

dusudyeckue U XUMHUYECKUE SIBJICHUS. XMMHUYEcCKas pe€aKkuug u eé IMIPU3HAKH. 3aKoH

COXpaHCHUS MaCChbl BCUICCTB. XUMHUYECKHUE YPpaBHCHUA. KJ'IaCCI/I(i)I/IKaL[I/ISI XUMHUYCCKUX

peakiuii (COeIMHEeHUs, pa3NIoKEHUs1, 3aMEIEHHs, 0OMEHa)

1.7

XUMHUYECKUI dKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYI0H, ¢ IpaBUJIaMu paboThI B
naboparopun U npuémMamu oOpalleHus ¢ Ja0opaTOpHbIM 00OpYJOBAaHHMEM, U3yUYEHHUE U
onucaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKMX BEIECTB, HaOIIOAeHUe
¢u3nueckux (IUIaBJIeHUE BOCKA, TasHHUE JIbJla, PACTUPAHUE caXapa B CTYIIKe, KUIIEHHE U
KOH/JIEHCAIUs BO/IbI) U XMMHYECKUX (FTOpPEHUE CBEUYH, IPOKAJIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJEHCTBUE MeNa C KHUCIOTOM) sBJIEHUH, HAOIIOAEHUWE M ONMCaHuEe IMPU3HAKOB
IPOTEKaHUs XUMHUYECKMX peakUMi (pasjiokeHue caxapa, B3aUMOJEHCTBHUE CEpHOMU
KHCIIOTBI C XJOopuaoM Oapus, pasinoxkeHue ruapokcuaa meau(ll) mpu HarpeBaHuw,
B3auMoJIelcTBUE Keje3a ¢ pactBopoM coiu menu(ll), nzydenue crnocoboB paznaeneHus
cMmecel (C TOMOIIBIO MarHurta, (UIBTPOBAHUE, BHIMApUBAHUE, JUCTUIUIALUSA,

xpomarorpadusi), TPOBEJCHHE OYUCTKU IMOBAPEHHOW CONM, HAOJIOJIGHUE M ONHCAHUE
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PC3YyJILTATOB MTPOBEACHUA ONbITA, UWIIIOCTPUPYIOIICTO 3aKOH COXpaHCHHUSA MAacCChI,

CO3JIaHHE MOJIeTIeH MOJIEKY (IIapOCTEPKHEBBIX)

Baxneiiue npecTaBUTENIM HEOPraHUYECKUX BEUIECTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopon — 37IeMEHT W MPOCTOE BEHIECTBO.
Haxoxnenue kuciopoga B Mpupoje, PU3NUSCKUE U XHUMHUYECKHE CBOWCTBA (peakiuu
ropeaust). Oxcuapl. Ilpumenenue xkucnopoga. CrocoObl HOMyYeHHS KHUCIOPOAa B
nabopaTopuu W TpoMbIIUIeHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —

aJJIOTPOIHAs MOAU(PUKALUS KHCIOpOoAa

2.2

TennoBoit 3phekT XUMUYECKON peakiuu, TePMOXUMHYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMUYECKHE peaKIUU. TOIINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCHIICHHE

HNapHUKOBOTr 0 3¢ (ekTa, pa3pylieHrne 030HOBOTO CIIOsI

2.3

BO)IOpOI[ — 9JICMCHT U IIPOCTOC BEUICCTBO. Haxoxnenue BOAOpOAa B IpUpOACL, (1)I/ISI/I‘ICCKI/IC

Y XUMUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCO0BI momy4eHus. Kuciaotsl u conu

24

Mounsipablil 00bEM ra3oB. Pacuérbl 10 XMMHYECKUM ypaBHEHUSIM

2.5

®duznueckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HackllieHHblE U
HEHACHILLEHHbIE PACTBOPBI. PacTBOpUMOCTH BelIecTB B BoAe. MaccoBas 10Jis1 BELIECTBA B
pactBope. XuUMHUUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Poiib pacTBOpPOB B MpHUPOJIE U B
JKU3HM 4enoBeka. KpyroBopot BoJbI B Ipupojie. 3arps3HeHue NpupoaHbIx Bod. OxpaHa u

O4YHMCTKa IIPUPOJAHBIX BOJ

2.6

Knaccuduxanus Heopranmueckux coenuHeHuit. Oxcuapl. Krnaccudukarnus OKCHIOB:
coneoOpa3yrome (OCHOBHBIE, KHUCIIOTHBIC, aM{QOTEpHBIE) U HECOIe00pas3yIoIIHe.
Homenkmatypa okcnnoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA OKCHIOB. IlomydueHue

OKCHJIOB

2.7

OcHoBanus. Krnaccudukanus ocHOBaHWN: MIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHuil. ®Duznyeckue W XUMHYECKHME CBOWCTBA OCHOBaHUU.

[Tonyuenue ocHOBaHM

2.8

Kucnotsl. Knaccupukauus xucnor. Homenknarypa kucnot. dusnueckue 1 XuMU4eCKue

cBoiicTBa KUCIOT. Psan akruBHocT MetauioB H.H. bekerosa. [lonyyenue kucnor

2.9

Comu. Homenknatypa coineid. usnueckue u XuMuueckue cBoiictra cotieil. [lonyuenue

coyen

2.10

I'eneTndeckas cBSI3b MCXKAY KJIaCCaMU HCOPraHUn4C€CKHUX COGIH/IHCHI/Iﬁ

211

XUMHUYECKHI HKCIEPUMEHT: KAa4eCTBEHHOE OIpEACIICHUE COACp)KAHUS KHUCIOpoaa B
BO3/AyXe, IOJy4YCHHE, cOOMpaHHe, PACIO3HABAHWEC W HM3YyYCHUE CBOWCTB KHCJIOPOJA,
HAOIIOICHHE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHS BO3HHKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3IaMi OKCUIOB U OTHCAaHUE HX

CBOMCTB, TNOJy4eHUE, COOMpaHME, paclHO3HABAaHME M HM3y4EHHE CBOMCTB BOIOpOAA

55




(ropenue), Bzaumonerictsue Bogopona ¢ okcuaom Meau(ll) (Bo3MoxkHO MCHONB30BaHUE
BUJICOMATEPUAJIOB), HAOIIOACHUE 00Pa3I0B BEIIECTB KOIMYECTBOM 1 MOJIb, HCCIIeIOBaHHE
0COOEHHOCTEW PACTBOPEHUSI BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTBHIO, MPUTOTOBJIICHUE
pacTBOPOB C ONpPEAETEHHON MacCOBOM J10JIEl paCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE
BOABl C MeTaJylaMu  (HaATpueM W KaublueM) (BO3MOXKHO  HCIIOJh30BAaHHE
BUJIEOMATEPUATIOB), OIPEACICHHE pPACTBOPOB KHUCIOT M HIEJO4Yed C MOMOIUIbIO
WHANKATOPOB, MCCIeNOBaHUE 0Opa3I[0B HEOPraHUYECKHUX BEIIECTB PA3MYHBIX KJIacCOB,
HaOMI0ZICHHE W3MEHEHUs OKpacKd HHJUKATOPOB B PACTBOpAX KHUCIOT U MIEJIOYEH,
u3ydyeHne B3aumojenctBus okcugaa meau(Il) ¢ pacTBopoM CepHON KHCIOTHI, KUCIOT C
METaJ/UlaMH, pEaKIWi HeHTpanu3anuu, TOJIYyYeHHE HEepacTBOPUMBIX OCHOBAaHUH,
BBITECHEHHUE OJHOI0 MeTalljla IPYTUM U3 pacTBOPA COJIM, PEIICHHE IKCIePHUMEHTAIbHBIX

3aja4 1o teMe «BaxkHele Kinacchl HCOPraHUn4CCKUX COCIUHEHUI

IIepunonnuecknii 3akoH u Ilepuoauyeckas cucreMa XMuMU4eCKUX 21aemMeHToB J[.H.
MenneneeBa. CTpoeHHE aTOMOB. XUMHUY€ECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKIIUU

31

HepBBIC ITOIIBITKH KJ'IaCCI/I(i)I/IKaL[I/H/I XUMHYECKUX dJIeMeHTOB. IloHsATHE O rpymomax
CXOIHBIX 5JICMCHTOB (HI@J'IO‘-IHI)IC 1 IICITOYHO3CMEJILbHBIC METAJJIbI, I'aJIOICHBI, UHCPTHBIC

ra3bl). DIEMEHTHI, KOTOPbIE 00Pa3yloT aM(pOTEpHbIE OKCHIBI U TUAPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. llepuonuveckas cucremMa XuUMHYECKUX 31eMeHToB JI.M.
MenneneeBa. Koporkonepuoanas u jymmHHonepruoHas ¢popmsl [leproanueckoit cucteMsl
xumudeckux 3yeMeHToB J[.M. Menneneesa. [lepronp u rpynnsl. Ousndeckuii

CMEBLICJI ITOPSIAKOBOI'O HOMEpAa, HOMCPOB IICPUOJa U I'PYHIIBI 3JICMCHTA

3.3

Crpoenne atomoB. CocrtaB artomHbIX suaep. W3otonbl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3yeMeHToB [lepuonnyeckoii
cucremsl [I.1. Menneneea. XapakTepucTuka XMMHUYECKOIO JJIEMEHTA IO €ro

nonoxenuto B [lepuonnueckoit cucreme J.11. Menaeneena

34

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJUIMYCCKUX U
HEMeTaUIMYeCKUX CBOMCTB I10 rpyliiaM 1 nepuoaam. 3HaueHue HepnozmquKoro 3aKOHa
u Hepno,unquKoﬁ CUCTCMblI XUMUYCCKUX D3JICMCHTOB IJIA PAa3BUTUA HAYKH U

npakTuky. J[.JM1. MenneneeB — yd€HbIN U TpaXaaHUH

3.5

Xumnueckas cBs3b. KoBaneHTHast (MonsgpHast U HEMOJSIPHAs) CBS3b.

DIEKTPOOTPUIIATEIILHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHAsI CBS3b

3.6

Crenenb okuciaeHus. OKHCINTEILHO-BOCCTAHOBUTEIBHEIC pe€aKuuu. HpOL[CCCBI

OKHCJIEHUS K BOCCTaHOBIEHUA. OKHMCIUTEIN U BOCCTAHOBHUTEIN

3.7

XUMUUECKUH SKCHEPUMEHT: H3y4eHHE O00pPa3loB BELIECTB METAUIOB M HEMETaJUIOB,

B3aUMOJIECTBHE THAPOKCHAA LIMHKA C PACTBOPAMHM KHUCIOT U IeJIoYel, MPOBEICHHE
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OIIBITOB, UJUIIOCTPUPYIOIINX TPUMCPBI OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ

(ropeHue, peakiiy pa3ioKeHUs, COSTUHEHU)

9 KJIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHMS

BemectBo u xumnueckas peakuus. [losTopenue

11

[Tepuoanyeckuii 3akoH. [lepuonnyueckast cucteMa XMMAYECKUX 3JIIEMEHTOB

HA.N. MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajiausl, KaldblMd U UX COCAUHEHUU B
COOTBETCTBUHM C TOJIO)KEHUEM 3JIEMEHTOB B llepuoanueckoil cucremMe M CTPOEHUEM HUX

aTOMOB

1.2

Crpoenne BeliecTBa: BUABl XUMHUYECKOM CBS3U. THIIBI KPUCTAJNIMYECKMX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH U BUa XUMUYECKON
cBsa3u. Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHaJbHAs). XUMHUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM Kjaccam

HCOPraHU4CCKUX COCﬂHHeHHﬁ, ICHCTUYCCKAasA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakiuil o pa3IMyHbIM IpU3HAKaM (110 YHUCIY U COCTaBy
YYaCTBYIOLIMX B PEAKLHU BELIECTB, MO TEMI0BOMY 3G (DEKTy, MO0 U3MEHEHHUIO CTEreHel
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTalM3aTopa). DK30-
U DHJOTEPMHUYECKHE PEaKINH, TepMOXUMHUYecKue ypaBHeHHs. [loHsATHE O ckopocTu

XUMHUYECKON peakIuu

14

[TousiTe 06 0OPaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusiX. [loHsATHe 0 TOMOTr eHHBIX
U FeTepOreHHsbIX peakuuax. [loHATHe 0 XMMHU4YeCKOM paBHOBecHH. DaKTOPBHI, BIAUSIOIINE

Ha CKOPOCThb XUMHUYECKOU PCaKIUU U MMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUS

15

OKUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLMU, 3JIEKTPOHHBIN OajlaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIbHOU peakuuu. CocraBienue ypaBHEHUHI OKHCIIHUTENBHO -

BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C UCII0JIb30OBAHUEM METOAA 3JICKTPOHHOI'O bataHca

1.6

Teopus 37€KTPOTUTUYECKON AMCCOUUALMU. DJIEKTPOIUTHl U HEINEKTPOIUThL. KaTHoHBI,
aHUMOHBL. MeXaHN3M JMCCOLMALUU BEUIECTB C Pa3jIMYHbIMU BUJAMU XMMUYECKOW CBS3H.
Crenenp aucconuanuu. CuibHbIe U cialOble AJEKTPOIUTHL. Peakuuu MOHHOTO OoOMeEHa.
VYcaoBusi mpOTEKaHUsT PEaKlUUii HWOHHOTO OOMEHa, TOJIHBIE M COKpalléHHBIC HOHHBIC
ypaBHeHHs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHHMI M COJIEH B CBETE MPEICTABJICHUA 00
ANEKTPONIUTHYECKOW auccounanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsTHE O

TUJPOJIU3E COJEN
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1.7

XUMHYECKHI IKCIEPUMEHT: O3HAKOMJICHHE C MOACISIMH KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIESCTB — METAJUIOB W HEMETaJUIOB (rpaduTa W anMasa), CIOKHBIX
BEIIECTB (XJIOpUIa HATPHSI); HCCICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKInu
OT BO3JICHCTBHS Pa3JIMYHBIX (PaKTOPOB; MCCIEIOBAHUE DIICKTPOIIPOBOIHOCTH PACTBOPOB
BEILIECTB, MPOIlecca JIMCCOIUAIIMHA KUCIIOT, IST04YeH U coyell (BO3MOXHO HCIOJIb30BAHHUE
BUJICOMATEPUATIOB); MPOBEICHHUE OIBITOB, HIUTIOCTPUPYIOMUX TMPU3HAKU TPOTEKaHUS
peaknuii HOHHOTO oOMeHa (00pa3oBaHHE OcajKa, BBIACICHUE raza, 00pa3oBaHUE BOIBI);
OIBITOB, WJUTIOCTPUPYIONIMX MPHUMEPhl OKHUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX —PEAKITUIl
(ropeHue, peaKIMK Pa3IoKEHHUs, COCTUHEHUS); PaClO3HABAHNE HEOPraHUYECKUX BEIIECTB

C MIOMOIIBIO KAaY€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI;, pCIICHUEC DKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranmne! 1 ux COCAUHCHUA

21

OOmias xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
crernieHu okucieHusa. CTpoeHue U GpU3NUECKHE CBONCTBA MPOCTHIX BEIIECTB — raJIOTEHOB.
XuMHu4ecKkre CBOMCTBA Ha MPUMEpPE XJIopa (B3auMOJIEIiCTBIE ¢ MeTaJlJlaMH, HEMETaJUlaMH,
menoyamu). Xiaoposogopod. CoisiHas KUCIOTa, XUMHYECKHE CBOICTBA, IOJIy4YEHHUE,
npuMeHeHue. [leiicTBue Xj0pa U XJIOPOBOJOpPOJA Ha OpraHu3M yenoBeka. Baxueimme

XJOPUABI U UX HAXOXKJIEHUE B IPUPOJIE

2.2

OO6mas xapaktepucThka 3y1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe CTeNneHN okuciaeHus. CTpoeHne u Pu3nyecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/a M Cepbl. AJUIOTPOIHBIE MOAMGPUKAIMK KUCIOpOoAa W Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHUE, PU3NUECKHe U XUMUYEeCKue cBoKcTBa. OKCHUIIBI
Cepbl KaK MpPENCTAaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (QHU3NYECKHE U
XHUMHUYECKUE CBOWCTBa (0OIIME KakK MPEACTaBUTENs Kiacca KHUCIOT M crenuduyeckue).
XUMHUYECKHE PEaKIINH, JISKAIIME B OCHOBE MPOMBIIIIEHHOTO CII0c00a MOTyYeHUs] CEpHOM
kucnoThl. [Ipumenenune. Com CEpHON KUCIIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJb(}aT-HuoH.
Haxoxenue cepol U €€ COEIMHEHUH B MPUPOIe. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpebl COeTUHEHHUSIMH Cepbl (KUCIOTHBIE AOXAM, 3arpA3HEHHE BO3AyXa M BOJOEMOB),

CIOCOOBI €ro MPeI0TBpaIleHUS
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2.3

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIC CTENEHU OKUCIEHHUS. A30T, pacnpocTpaHEHHE B MpHUpoAe, (pU3NYecKue u
XUMHUYecKkue cBoiictBa. Kpyrosopor azora B mpupoae. AMMHAK, ero (¢u3Mdyeckue Hu
XMUMHUYECKHUE CBOWCTBA, MoyiyueHue U npumeHeHue. Coin aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha HOHbI aMMOHUs. A30THAast
KHCIIO0Ta, €€ MoJTy4YeHue, pu3nyeckne 1 XUMHUYECKHe CBOMCTBa (001IIHe KaK MpeCTaBUTeNs
KJIacca KUCJIOT U cnenr puyeckue). Mcnonap3oBanne HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
MUHEpaJbHBIX  yn0OpeHuil. XUMHYECKOE  3arpsA3HEHHE  OKpYy)Kalolled  cpeisl
COCIMHEHHUSIMH a30Ta (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3[yXa, MOUYBBI U

BOJIOEMOB)

24

dochop, amorpornHbie MoAubUKaU Gocdopa, husnueckre 1 XMMUIECKUE CBOWCTBA.
Okcun dochopa(V) u dochopHas kuciioTa, (HU3MYECKHE W XHMHUYECKUE CBOWMCTBA,

nonyuyenue. Mcnonp3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHU

25

OO6mas xapaktepucThka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapakTepHbIE  CTENEHU  OKHCIEHHUS.  YTJepol,  aJIOTPONHble  MoauuUKaiuH,
pacrpocTpaHeHHe B TMpupoae, (uU3NYEeCKue M XUMHUYECKHE CBOICcTBA. AcopOIus.
Kpyrosopor yriepona B mpupone. Okcuabl yriepoia, ux (pusMueckue U XUMHUYECKU e
CBOMCTBa, JICHCTBHE HA JKUBBIC OPraHU3MBI, IOJYyYCHHUE U MPHUMEHEHHE. DKOJOTHUECKH e
npo0semMbl, CBsi3aHHBIE C okcuaoM yriepoaa(lV); rumore3a rio0anbHOTO TMOTEIICHHS
KIIMMaTa; TapHUKOBBIM A dekT. YronpHas kucinora u €€ comu, ux (QU3NIECKHE U
XMUMHUYECKUE CBOWCTBA, MOMyYeHUE U puMeHeHne. KadecTBeHHast peakiusi Ha KapOoHaT -
HOHBI. M cronp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM

XO3SHCTBE

2.6

HepBOHaqaanHe IMOHATUS 00 OpPraHN4YCCKUX BCHICCTBAX KdK O COCAMHCHUAX YTJICPOAA
(MeTaH, OTaH, 9TUJICH, allCTUJICH, 2TAHOJI, T'IMICPUH, YKCYCHasd KI/ICJ'IOTa). Hx cocraB n
XUMHUUYCCKOC CTPOCHHUC. [Tonsatre 0 GHOJOrUYECKH BaKHBIX BCILICCTBAX: XUPAX, 6€J'IKaX,
yrjeBodax — U UX POJIA B KU3HU YCIOBCKA. MaTepI/IaHBHOC CAUHCTBO OPTaHUYCCKUX H

HCOPraHNM4YCCKUX COGHI/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckne M XHUMHUYECKHE CBOMCTBA, IOJIyYE€HHE U IPUMCHEHHE.
CoenuHenust kpemHusi B npupozpe. Obdmme npencrasienuss o0 okcuae kpemausa(IV) u
erMHHeBOﬁ KHCJIOTC. CI/IJ'II/IKaTBI, ux HCIIOJIBb30BaHUC B 6BITy, MEOAUIIUHE,
IIPOMBIIUIEHHOCTH. BakHelne CTpOUTENbHbIE MAaTepUalbl: KEPAMUKA, CTEKJIO, IEMEHT,
0eroH, xene300eToH. [Ipobiembl 0e30MacHOr0 KCIOIb30BAHUS CTPOUTEIbHBIX

MaTepraioB B IOBCEIHEBHOM KU3HU
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2.8

XUMUYECKHI JKCIEPUMEHT: H3Yy4YeHHE OOpas3I[0OB HEOPraHWYECKUX BEIIECTB, CBOICTB
COJIIHOM KHCIIOTHI; TPOBEJICHUE KauEeCTBEHHbBIX PEAKLMI Ha XJIOPUI-MOHBI U HAOJIIO/IeHUE
[IPU3HAKOB MX MPOTEKAHMS, OMbITHI, OTpa)karolye GU3NYECKHe U XMMHUYECKHE CBONCTBA
raJloreH0OB U UX COEIMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUIEOMATEPHUATIOB);
O3HAaKOMJIEHHE ¢ 00pa3iamMu XJIOpHA0B (TAJIOTCHHUIOB); O3HAKOMJIEHHE ¢ 00pa3iamMu cephl
U e COeOUHEHUSAMH (BO3MOXKHO HCIIOJb30BAaHME BHJEOMATEPHAIIOB); HAOIIOACHUE
mporecca OOyIIMBaHMs caxapa IMOJ JIeHCTBHEM KOHIICHTPHPOBAHHOW CEPHOM KHUCIOTHI;
U3yYeHHE XUMHUYECKHX CBOMCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, TPOBEICHUE
KaueCTBEHHOM peakIuu Ha cyiabpaT-MoOH W HaOIIoJeHHe Npu3Haka e€ MpPOTEeKaHMHS,
O3HaKOMJIEHUE C (PM3MYECKUMU CBOMCTBaMHU a30Ta, (hocdopa U UX coequHEeHUN (BO3ZMOKHO
UCMOJb30BAaHUE BUIEOMATEpPHANIOB), 00pa3laMH a30THBIX M (OCPOPHBIX yIO0OpEHHIA;
[oJIyueHue, coOMpaHue, paclo3HaBaHUE W HM3yUYEHUE CBOMCTB aMMuaka; INpOBEJEHUE
KaueCTBEHHbIX pPEaKIUil Ha MOH aMMOHHUS M (ochaT-uOH U H3yUEHHUE

IIPU3HAKOB MX NPOTEKAHMS, B3aMMOJECHCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHCIIOTHI C
MeIbl0  (BO3MOXKHO  MCIOJIB30BAaHME  BHJCOMATEPHANIOB);  U3Y4YEHUE  MOJEIei

KPUCTAJUIMYECKUX PEHETOK ajmasa, rpaduta, QyJuiepeHa; 03HAKOMJIEHHUE C MPOIECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTHUBOTa3a;
MOJIy4eHHe, coOMpaHue, pACIO3HABAHUE M W3YYEHHUE CBOWCTB YIJIEKHCIOTO Tasa;
MPOBE/ICHNE KA4YeCTBCHHBIX pEaKIHi Ha KapOOHAT- M CHJIMKAT-UOHBI WU U3Y4YEHHUE
MPU3HAKOB WX MPOTEKAHUsI; 03HAKOMJICHU € C MPOAYKIIMEH CUIMKATHON MPOMBIIICHHOCTH;
pellieHuEe H3KCHEePUMEHTAIBHBIX 3ajad 1o TeMme «BaxkHelmme

HEMCETAJJIbl U UX COCOIUHCHU A

MeTaniasl U uxX COCOAMHCHUA

3.1

OO61mas xapakTepuCcTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX MOJTOKEHHS
B llepmonnueckoir cucreme xumudeckux snemeHToB J[.MI. MenneneeBa u crpoeHus
atomoB. CTpoeHHE MeETaIoB. MeTaummyeckass CBsA3b M MeETaJuIMdecKas

KpUCTAJUIMYECKas peHIETKA. DIEKTPOXUMUYECKUH psiji HAIPsS K EHUI METaioB

3.2

@OHU3NYECKUE U XUMHUUECKHE CBOMCTBA METaJIJIOB. O6H_II/IC CII0COOBI MOJIydC€HUS MCTAJJIOB.
IlonsTue o KOPPO3HUH MCTAJZIOB, OCHOBHBLIC CITOCOOBI 3alIUTHI UX OT KOPPO3UHU. CruiaBbl

(cTanb, 4yryH, AI0pATIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IIPOMBIILIIEHHOCTH

3.3

[Ilenounbie MeTamwibl: mojiokeHue B Ilepuonnueckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
.M. MenaeneeBa; CTpOEHHE HX aTOMOB;, HaxoxjaeHue B Tmpupojge. Dusznueckue u
XUMUYECKHE CBOMCTBA (HA mpuMepe HaTpusl U Kanus). OKCUBI U THAPOKCHIBI HATPUS U

Kajns. HpI/IMeHCHI/Ie ICJIOYHBIX MCTAJIJIOB U UX COCIIHHCHPIFI
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[lesrouHO3EeMeNnbHBIEC METaJUThl MATHUM U KaJIbIMiA: TToJ0KeHue B [lepuoauyeckoit cucteme
xumudeckux sneMeHToB /.M. MeHeneeBa; CTpoeHME UX aTOMOB; HAX0XJAECHUE B IPUPO/IE.
duznueckne W XMMHUYECKHE CBOMCTBA MarHms W Kanelus. BakHeWInme coemuHeHHS
Kanblus (OKCUi, TUApokcuu, cosm). JKECTKOCTh BOABI M CIOCOOBI €&

yCTpaHEHUs

35

Amomunnil: nonoxxkenure B Ilepuognueckoil cucreme xumuueckux siaemeHtoB J[.U.
MenpeneeBa; CTpoeHUME aTOMa; HaxoXJeHue B npupone. OU3nyeckue u XUMHUYECKHE

CBOMCTBa aMIOMUHUSA. AM(OTEpHbIE CBONCTBA OKCH/Ia U THIPOKCHA ATIOMUHHUS

3.6

XKeneso: mnonoxenue B Ilepmoanueckoil cucreme XuUMHUYECKHX dieMeHToB J[.M.
MenpeneeBa; CTpO€HHE aTOMa; HaXOXKJIeHUE B mpupoae. Pu3nveckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuanl, ruapokcunbl U comu skene3a(ll) u xenmesa(Ill), ux cocras,

CBOICTBA U IOIyYEHUE

3.7

XUMHYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C o00pas3llaMM MeETaJUIOB M CIJIaBOB, HX
(GU3NYECKUMH CBOMCTBAMH; HM3YyUYEHUE pE3yJbTaTOB KOPPO3MM METAIOB (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJAEHCTBUS OKCHAA KaJbLUS U

HaTpusl C BOJOW (BO3SMOXHO MCIIOJIb30BaHUE BHIEOMATEPUAJIOB); HCCIEIOBAHUE CBOICTB
KECTKOW BOJBI; MpOIECCa TOPEHUS JKele3a B KHUCIOopoae (BO3MOXKHO HCIIOJIb30BAHUE

BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKUUi Ha HOHBI (MarHusi,
KaJIbLIKs, aJIFOMUHUS, ITMHKa, sxene3a(ll) u xenesa(Ill), menu(Il); HabmoaeHME U ONMCAHKE
MPOLIECCOB OKpAlIMBAaHUS IJIAMEHW HOHAMU HATpHs, Kajdus M Kalblus (BO3MOXKHO
UCIONh30BAaHUE BHJICOMATEPHANIOB); HCCIeNOBaHHE aM(pOTEPHBIX CBONCTB THIPOKCHIA
QTIOMUHUSA W TUIPOKCHAA IIMHKA, PEHICHHE SKCIEPHUMEHTAIBHBIX 3a7a4 IO TeMe

«Bakaenmue MeTallIbl U UX COSIUHECHUSY

XuMHs 1 OKpy’KaroIas cpeaa

41

Hosble Marepuansl U TexHosorud. BemiectBa U martepuasibl B MOBCEAHEBHOM KU3HU
yelnoBeka. XUMus M 310poBbe. be3omacHoe MCIoab30BaHUE BELIECTB U XMMUYECKHX

peaKHI/Iﬁ B 6I>ITy. HepBasl ImoMompb IIpu XUMHUICCKUX 0KOI'aX U OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM T'PaMOTHOCTH. XHMMHMYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpesl
I[TAK. Ponp XuMuUM B pelIeHMHM 3KOJOrMyeckux mnpobsiem. IlpupoaHble HCTOYHHUKU
YII€BOJOPO0B (YroJib, IPUPOAHBIH ra3, He(Th), IPOAYKTHl UX MepepabOTKH, UX POJib B

OBITY M TPOMBIILIIEHHOCTH

43

XUMHUYECKHI SKCIIEPUMEHT: U3YUeHHEe 00pa30B MaTEpPHUAJIOB (CTEKJIO, CIIIaBbl METAJUIOB,

MOJIMMEPHbIE MaTEpUaIbl)
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HEPEYEHD 3JIEMEHTOB COAEPX KXAHUS, ITIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 [TepBoHauyanbHbIE XUMUYECKUE TTOHATHS
11 Yucteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHust CMecei
12 ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3ieMeHThl. CUMBOJbI XUMHYECKUX 3JIEMEHTOB.
' [IpocTble u ClIOKHBIE BELIECTBA.
13 Xumuueckass (opmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX d3JIeMeHTOB. (CTeneHb
' OKHUCJICHUS
14 3aKOH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHAS
' MOJIEKYJIsipHas Macca. MaccoBas J10J11 XMMUYECKOI 0 3JIEMEHTa B COEIMHEHUHU
15 KommuectBo BemectBa. Moisb. MossipHas macca. Mossipablii 00bEM ra3zoB. B3aumocsszb
' KOJIMYECTBA, MACChI M YU CIIA CTPYKTYPHBIX €AUHULL BEIIECTBA
16 @uU3NYECKHEe U XUMUYECKUE ABJICHUSA. XUMHUYECKAs peakuus U €€ MpPU3HAKU. 3aKOH
' COXpaHEHHsI MacChl BEUIECTB. XUMHUECKUE YPABHEHUS
Ilepuonnueckuii 3axkoH u I[lepuonnueckas cucreMa XUMHUYECKUX BJIEMEHTOB
2 J.N. Menneneea. CTpoeHre aTOMOB
Ilepuonuueckuii 3akoH. Ilepronuueckass cucreMa XHMHUYECKUX 3JIEMEHTOB
21 J .. Menneneesa. [lepuons! u rpynnel. @Pu3n4ecKuil CMBICI TOPSAKOBOTO HOMEPA,
HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA
Crpoenne aromoB. CocraB aToMHBIX dnep. WM3oromel. Onektponel. CtpoeHue
2.2 AJIEKTPOHHBIX 000J109eK aToMOB mepBbIX 20 XUMHUUECKUX 31eMeHTOB llepmoamueckoit
cuctemsl J[.11. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB,
23 Kanus, Kajblus (paguyca aTOMOB, 3JEKTPO-OTPUIATEIBHOCTH, METAJUIMYECKUX H
' HEMETaJUIMYECKUX CBOMCTB) M HMX COEIUHEHUH B COOTBETCTBHM C IMOJIOXEHUEM
aeMeHTOB B [leprnoinueckoi cucreMe U CTpOEHUEM UX aTOMOB
3 Crpoenue BelecTBa
XuMHu4eckas CBSI3b. KoBanentnas (momnsipHas u HEMOJISIpHAs ) CBSI3b.
31 DIIEKTPO-OTPULIATEIIBHOCTh XUMUYECKUX 3JIEeMEHTOB. MOHHas cBsA3b. Merammueckas
CBSI3b
39 Tumnel KpucTaIMUEeCKUX PEmETOK (aToOMHas, MOHHAs, METAJUIMYecKas), 3aBHUCUMOCTb
' CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3U
4 Baxneiimue npenctaBuTeNd HEOpPraHMYECKUX BellecTB. HeMeTanasl U UX cCOoeUHEHUS.

Mertannsl U ux COCAMHCHUA
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Knaccnquaun;{ nu HOMCHKJIaTypa HCOPraHUYICCKUX COCIUHCHUM: OKCHI0B

(conmeoOpa3zyromme: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U HECOJICO0pa3yIoIIneE;

41 OCHOBaHMM (1IE€JI0YM U HEPACTBOPHUMBIEC OCHOBAHMS); KUCIOT (KUCIOPOJCOIepKalue U
OECKHUCIIOPOIHBIE, OJTHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJICH (CPETHUX U KU CIIBIX )
42 duznueckre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB-HEMETAJUIOB: BOAOPO/A, XJI0pa,
' KHCIIOpO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
duznuecke 1 XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTUS, HATPHUS,
4.3 KaJIusl, MarHUsl ¥ KaJbIIUsl, QIFOMUHUS, JKelle3a. DIIEKTPOXUMUUYCSCKUN Psiji HANPSDKEHUH
METaJIJIOB
14 @u3nyeckue W XUMHYECKHME CBOMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAJUIOB:
' XJIOPOBOJOPOAA, CEPOBOOPOAA, AMMHAKa
AE dusnveckre 1 XMAMUYECKUE CBOMCTBA OKcH10B HemeTaiioB: cepsl (1V, V1), azora (11, 1V,
' V), bocdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). [TonyueHue okcu10B HEMETALUIOB
A6 Xumuyeckue cBorictBa okcumoB: MetawioB | A-Il1A rpynm, nunka, meau(Il) u sxemnesa (ll,
' [11). [Tony4yeHne OKCHI0B METAJLIIOB
47 XUMHUYECKME CBOWCTBA OCHOBaHMA M aM(OTEPHBIX THUIPOKCUIOB (Ha TpUMEpe
' TUAPOKCUIOB AJIOMUHMS, JKene3a, IuHKa). [lomydenwe ocHOBaHMI M aMQOTEPHBIX
TUIPOKCHUIIOB
OO0mue XuMHUYecKre CBOMNCTBA KUCIIOT: XJIOPOBOIOPOAHON, CEPOBOIOPOTHON, CEPHUCTOMH,
4.8 CepHOH, a30THOM, (hochopHOl, KpeMHUEBOH, yronbHOU. OcoObIe XUMHUUECKUE CBOWCTBA
KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KU CIOT. [lomydeHue kucmor
49 OO6mme XuMHUYECKHe CBOMCTBA cpenHuX coneid. [Tomyduenue comneit
410 [Tonyuenue, cobupanue, pacrozHaBaHue BOAOPOJa, KUCIOPOAa, aMMHaKa, YTIEKUCIOro
' rasa B JJabopaTtopuu
411 [Tonyuenne ammmuaka, CepHOM M @30THOM KUCJIOT B IPOMBIIIIEHHOCTH. O011ue crnocoOsl
' MOJIyYEHUs] METAJIIOB
412 ['eHeTnueckas CBsI3b MEXKy KJIaCCAMH HEOPraHUYECKUX COEUHEHU I
5 XUMHUECKHUE PEaKLIUU
Knaccudukanust XMMU4eCcKUX peakiiuid Mo pa3JIMdHbIM MPU3HAKAM: 10 YUCIY U COCTaBY
5.1 YYaCTBYIOUIMX B PEAKLUHU BEUIECTB, IO TEIUIOBOMY 3((DEKTy, M0 M3MEHEHUIO CTeNeH el
OKHUCJICHHS] XUMHYECKHX 2JIEMEHTOB
59 TennoBolt 3¢ (deKkT XUMHUECKON peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- U
' SHJO0TEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS
OKHCIIMTETbHO-BOCCTAHOBUTENIbHBIE  peaknuu. OKHUCIUTENMM W BOCCTaHOBHTEIH.
5.3 [Ipouieccbl OKHCIEHHMSI W BOCCTAHOBJICHHS. OJEKTPOHHBIM OalaHC OKHUCIUTENbHO-

BOCCTaHOBUTEIbHOM peaKnuu
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TeOpI/IH BHGKTPOHHTHHCCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. :‘)J'IGKTPOJ'II/ITBI n

>4 HE3IEKTPOJUTHI. CUIIbHBIE U clla0ble 3JeKTPOIUTHL. CTelneHb AUCCOLUALUU
55 Peakuiuu noHHoro oomena. Y cioBus NpoTEeKaHUs PeaKkiii HOHHOI0 0OMEeHa, MOJIHbIE U
' COKpaIIEHHbIE MOHHBIE YPABHEHUS PEAKIIUI
6 XUMHS B OKpYXKaKoIasi cpeaa
BemecTBa 1 MmaTepuasibl B IOBCEAHEBHOM KM3HM YesloBeka. besonacHoe ucnonb3oBanue
6.1 BEIIECTB M XUMHUYECKHX peaknuii B snabopatopuu u OwITy. IlepBas momomrs mnpu
XMUMHYECKUX 0’KOTaX U OTPABJICHUAX
XUMHUECKOe 3arps3HEHNE OKpY’KatoIlel cpeabl (KHUCIOTHBIE JOK/IH, 3arpsiI3HEHUE TTOYBHI,
6.2 BO3JyXa M BOAOEMOB), cHOCOOBI €ro mnpenorspauieHust IlpenensHas gomycTuMas
' koHueHtpauus BemectB (IIJIK). Ponp Xxumum B pelieHuu 3KOJOTHYECKUX MPoOeM.
Ycunenune napHukoBoro 3¢ ¢gexra, pazpylieHHe 030HOBOTO CJIOSI
[Ipumenenue cepsel, azora, ¢ocdopa, yriepona, KpeMHHMsI U UX COECAUHEHHH B OBITY,
63 MEJMLUHE, TPOMBIIUIEHHOCTH U CENIbCKOM Xo3siiicTBe. [IprMeHeHre MeTaioB U CIIaBOB
' (cranp, 4yryH, AIOpaJlOMUHUIN, OpoH3a) B OBITY U MPOMBIIUIEHHOCTH WX COCAMHEHHI.
[TonsiTue 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI KX OT KOPPO3UH
6.4 [IpuponHbie HCTOUHUKH YTIIIEBOJOPOJOB (YroJib, IPUPOIHBIN ra3, HePTh), MPOILYKTHl UX
' nepepaboTku (OCH3MH), X POJIb B OBITY M IIPOMBIILICHHOCTH
[lepBoHavanbHbIe TOHATUSL 00 OPraHMYECKHUX BELIECTBAX KaK O COENMHEHUSX Yriepoja
65 (MeTaH, 2TaH, STWIEH, allETWIEH, 3TaHOJ, TJIMIEPUH, YKCycHas kucioTa). Ilonsatue o
' OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: JKUpaX, Oesikax, yriieBoJax — U UX POJIU B KU3HU
YyenoBeKa
7 Pacuérsr:
7.1 1o opMysIaM XUMHUYECKUX COETUHEHUN
72 Macchl (MacCOBOI) 10JIM paCTBOPEHHOTO BEIIECTBA B pACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOT'O NTIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» Xumus, 8 knacce/ O.C. 'abpuensn, U.I'. Octpoymos, C.A. Cnankos, yaeOHUK «31aTeNBCTBO
«IIpocsemenue», Mocksa, 2023
» Xumus, 9 kmacc/ O.C. I'abpuensa, U.I. Octpoymos, C.A. Crnagkos, yueOHUK «31aTensCcTBO
«IIpocBemenue», Mocksa, 2023
* Xumus, 10 knace/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnangkos, yueOHUK «M31arenscTBo

«[IpocBemenue», Mocksa, 2024

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

XNMMU (6azoBbiii ypoBeHb) Peanmuzanus tpedoBanuii ®I'OC ocHoBHOrO 00111eT0 00pa3oBaHms
MeTtoaunueckoe nocodue s yuurens Mocksa 2022
Astopsl: KaBepuna A. A., kanauaat negaroruaeckux Hayk (dacts 1), [Tuayruna I'. B., noktop

negaroruyeckux Hayk (gacts II).

XuMus-0a30BbI-ypoBeHb.-Peammsatmsa-tpedosannii-OI'OC-0cHOBHOr0-00111er0-00pa3oBaHusl. -

Meroanueckoe-nocoone-mis-yaurest.pdf

https://content.edsoo.ru/case/subject/10/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.chem.msu.ru/rus/elibrary/
https://resh.edu.ru/subject/29/

https://chemistrypro.onrender.com/experiments
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