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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OO0, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMXCS CpEACTBAMU Y4YEOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEePUCTUKH COJIEPKaHUSA, PEKOMEHAYEMYIO MOCIEA0BaTEIHLHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TPeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE ILeJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHUJOB yueOHO-IO3HABATEIbHON
JeSITETbHOCTH 00YUYaIOMIerocst II0 OCBOCHUIO y4eOHOTO CO/IepIKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM AJis (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEM s camMopa3BUTHS U (OpPMHUPOBAaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodecCHOHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHON IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNeJarornyeckd aJalTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromKUMUCs CUCTEMBbI NTePBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBbHBIX 3HAUYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHYecKOH peakuuu. OO 3TU CUCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUs 3HAHWKW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAaKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IIPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiacey.

[Tpu n3ydeHn”n XMMHUN TPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUH
CUCTEMbl XUMHUYECKHX 3HAHHH — Ba)KHEHIINX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MNPUMEHEHMH B Y4yeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpUOoOIIeHne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4HBIM  METOAAaM  IO3HAHUS,
(opMHPYIOLTMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOMIMMHUCS OIIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHHUBEPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHWBATh SIBICHUS OKPYKAIOIIEr0 MHpPa, MCIONbB3Ys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MnpoldieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTUYECKH IIeIECOO0Pa3HOro MOBEACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUINIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezien), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cUCTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
Yyucia CTPYKTYPHBIX €IMHHI] BeliecTBa. Pacy€rsl o ¢popmynamMm XUMHUYECKUX COSTUHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUuE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJIEICTBHE Mea ¢ KUCIOTOM) SBICHU, HabIt01eHue
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapusi, paznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a c¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pas3zeneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIMAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH I[OBApPEHHON COJM, HAONIOJIEHHE U ONMCAaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XMMHUECKHUE CBOWCTBA (peaklud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAU(pUKAIUS
KHCIIOpO/Ia.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakuu. TOMIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue BoxopoAa B INpUPOJE,
busznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHueie u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpHMOCTh BellecTB B BOoJe. MaccoBasi 10 BELIECTBA B
pactBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdecknx coeamHeHuid. Oxcunpl. Kimaccupukamus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukaius OCHOBaHM: MIENOYM M HEPACTBOPHMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHNE COJEpKaHUs KUCIOpOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHue,
pacrmo3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAHWE HX CBOKWCTB, TOJy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3y4eHUEe CBOMCTB BoOjOpona (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUHBIX KJIACCOB,
HAOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT U IIEIOYel, M3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuHuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsATHE O Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIC METAIIIBI, TAJTOTEHbBI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucrema xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomepuonHas ¢dopMmbl [lepuonndeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX dieMeHToB [leproauieckoll CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKy U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENOJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THMAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEI0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLIUU Pa3JI0KEHNS, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuszanus MEXIpEAMETHBIX CBA3EH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBIAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAyYHBIX IOHATUH, TaK U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZIMOaKTHBHOCTb, MOJIEKYJA, JJEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX »dieMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUs U UX COECAUHEHMM B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX Peakuil Mo pa3IudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 ckopocTu XUMHUYeckoil peakiuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. Ilonstue o
karanuse. llonarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIUME HA CKOPOCTh
XUMHUUYECKON PEaKIMH U NOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconumainuu. KadecTBeHHbIE peakIMy Ha HOHBI
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCIIOT, IIeJo4Ye U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHe, peakUuu pa3jIokKEeHHs, COCAUHEHMS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBIL,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOACHCTBHE C MeTajulaMU, HEeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJI0pOBOJOPO/Ia Ha OPraHK3M YesoBeka. BaxkHelme Xaopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIHbIE MOIU(UKAIIMYA KUCIOPOJa U cepbl. XHUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue kak MpeAcTaBUTENS Kilacca KHUCIOT M crenuduyeckue). XHUMHUYECKHE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHot KucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COeIMHEHUH B MpUpoae. XHMHUECKOE 3arps3HEHUE OKPYKAIOIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETNICHH OKHUCICHUS. A30T, paclpoCTpaHeHHEe B Tpupoae, (usmueckne wu
XUMUYEeCKHne cBoicTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue 1 XMMHUIECKUE
CBOICTBa, Moy4yeHue u npumeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YEHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuusa. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4YeHUE U IPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOoOIeMbl, CBSI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3PQeKT. YTolbHas KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, NOJydeHHE M nIpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX YIiiepoja
(MeTaH, 3TaH, JTWUJICH, AaUETUJIEH, ATAaHOJ, IJMLIEPHH, YyKCycHas kuciora). I[IpupoaHbie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W MX pOJIM B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKATHI, UX MCIIOJIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeiime
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
MCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMIIEHHWE C 00pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuaoB), HaOdIOJeHUEe Tpolecca OOYIJMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBIEeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue IpHu3HakKa eé
IIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeTUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y1oOpeHHUH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), U3yUEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJdy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KadeCTBEHHBIX PEAKIMHA Ha KapOOHAaT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIIEHHE C MPOIyKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxkHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX BJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpshkeHUHM MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOTy4YeHHsT MeTa/UIOB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaiIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXCHUE B mpupoje. Ouznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emMenbHbIE METAUIbI MarHuid M KajabUui: mnoJoxkenue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjaemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupojae. Ousznyeckrue U XMMHUYECKUE CBONCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(1IT), meau (I1), HaOIrOIEHUE W ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalmusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHeumme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpespl (TIpeenbHas JOMyCTUMAast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Meosricnpeomemmnnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHHH XUMHH B 9 Kilacce OCYILECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IIPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHau3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE TIPOCTPAHCTBO, TIAaHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATEIBHOM JIEATEILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMHU M HOpPMaMM IOBEICHHS U
CIOCOOCTBYIOT MpOLIEccCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALINN 00YUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW MH(OpPMAaLUEl O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKA CBOWX TOBApPHUIIEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YeJIOBEKAa C MPUPOIHOHN Cpemoi, 0 poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHUBBI, HalpaBJIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB W SBJICHWH, ITO3HABATEILHOM,
UHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUHA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbIM 00pa3 JKWU3HU, OCO3HAHME IOCJEACTBUI U HENpUATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHAIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

IKOJIOTMUYECKH T[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHSI TIPAaBHII O€30TIaCHOTO MOBEACHHSI TP pa0dOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOIINUX 3JO0POBbIO U JKU3HU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PeIleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOid, /IS MOBBIIICHUS YPOBHS 3KOJIOTUYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PelIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO03HABATENIbLHON, KOMMYHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNOoTe3a, (akKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKAX TOHSATHHA (BBIACNATh MX XapakTEpHbIE MPH3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJis1 O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padore.

Patora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

YMEHHE MPUMEHSATH Pa3IU4HbIE METO/IbI U 3aMPOCHI IIPU MOUCKE U 0TOOpe MH(POpMaIIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B O00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYypOil aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Mpollecce Y4eOHOH U HccienoBaTeNbCKON
NeSITebHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXarollel MpUpoaHON Cpebl.

KoMMmyHukaTnBHbBIE yHHBepcaibHblIe yueOHble JeHCTBHUS:

yYMEHUsl 3aJaBaTh BOINpPOCHl (B XoJe auanora M (WIKM) AUCKYCCHH) TIO CYILIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl TO3HABATEIBHOMN 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 PE3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMH BO3HHUKAIOIIMX MpOoOJeM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACMCTBUIA, OINpe/ieJieHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIIOJIHEHUH 33JaHUN C y4&TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduyueckue s
npeIMeTHOW o0nacTu «XUMUS», BUIBI JCATCIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJIHAS W HEOJIHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKAMs PEaKIuil: peakiuu COCTUHEHUS, PEaKIUU Pa3TIOKEHUs, pPeaKiuu
3aMeIIeHUs], Peakui 0OMeHa, 3K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM (P QeKT peakuuu,
ApO aTOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
NoJIsIpHasl U HEMOJspHas KOBAJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpaI|sl) B pacTBOPE;

® JLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATUNH U TMPUMEHSTH 3TH
TIOHSITHS TIPH OMTUCAHUH BEIIECTB M X TPEBPAIICHUIL;

® UCIOJb30BaTh XUMHYECKYIO CHMBOJHUKY JUIS COCTaBlIeHHS (OpMyn BEHIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

® OMpeAeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COEAUHEHUSX, TPUHATICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHuW 1o ¢opmysaM, BHJ XUMHUYECKOW CBs3M (KOBAJIGHTHAas W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpsiBaTh cMbica Ilepuognueckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh
MOHUMaHUE NMEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAHEHHMs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

® ONUCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmdeckoit cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3IMYaTh MOHATHUS «TJIaBHas moArpynna (A-rpymnma)» U «1modouHas
noarpynna (b-rpymmna)», manbsie U OONBIINE TEPUOMABI, COOTHOCUTH O00O3HAYEHHS, KOTOPHIE
umerorcs B Tabnuie «[lepuonudeckas cucreMa xumudeckux sneMmeHToB J[. 1. MenneneeBay c
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsll
a1pa, oOl1ee YUCIIo 3JIEKTPOHOB U PaCIpe/ie]IeHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

e KiIacCUPUIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HECOPTAHMYECKHUE BEIIECTBA, XUMUUICCKUE
peaxuu (1o YKCIy U COCTaBY YYaCcTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P hEKTY);

® XapakTepu30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB PA3THUUIHBIX
KJIACCOB, MOATBEPXKAasi OMHCAHWE MPUMEPAMU MOJIEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

® [IPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBHUSX;

® BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1Mo (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOAMTH PACUEThI MO0 YPABHEHUIO XUMUYECKON PEaKIny;

® TPUMEHATH OCHOBHBIC OTEPAIlUU MBICIUTEIHLHOU JCSITENTLHOCTH — aHAIU3 M CHUHTE3,
cpaBHEHHEe, OO0O0OIIEHHe, CHUCTEMATH3aINI0, KIAaCCU(UKAIMIO, BBIIBICHHE IPUYUHHO-



-CIIE/ICTBEHHBIX CBSI3€il — U1 U3YYEHHsS CBOICTB BEIIECTB M XHUMHUYECKUX peakiui,
€CTeCTBEHHO-HAYYHBIE METOJAbl MO3HaHMSA — HaONIoJeHUe, HU3MEpEeHHe, MOJCIMPOBaHHE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

e CieoBaTh IpaBWiIaM I[OJb30BAaHUS XHUMHUYECKOM TMOCyqol U 1abOpaTOpHBIM
o0opynoBaHueM, a Takke IMpaBuiaM oOOpalleHusi C BEIIeCTBAaMH B COOTBETCTBUH C
MHCTPYKUMSMU IO BBIMOJHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYCHHIO U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PACHO3HABAaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMYyC, (heHOIdTaTICHH, METHIIOPAHK U IPYTHE).

K xonmy oOyudenus B 9 kiacce mpeaMeTHbIC Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DPACKpBIBaThb CMBICI OCHOBHBIX XMUMHYECKUX MOHATUI: XMUMHUYECKUN DIJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHUOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BaJECHTHOCTD,
AIEKTPOOTPHUIIATENIFHOCTD, CTEINEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJSAPHBIA 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIUTHI,
DIIEKTPOIUTUYECKAsT JMCCOIMALNS, PEAaKIUd HOHHOTO OOMEHa, KaTaau3aTop, XHUMHUYECKOE
paBHOBecue, OOpaTUMble H HEOOpAaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pEaKiuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AallJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi), KpUCTAJUIMYECKast
pemérka, KOppO3us METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHUH, MpeneabHO
nonyctumas konueHtpanus [1JIK Bemectna;

® JUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUNH U MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

® UCIOJb30BaTh XUMHUYECKYIO CHMBOJUKY Ul COCTaBJI€HHS (OpMYNn BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OMNpeAensATh BAJIEHTHOCTb M CTENEHb OKUCICHUS XMMHUYECKHUX JJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, NPHUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
COeMHEHUH 1no ¢opMynaM, BUA XUMHUYECKON CBS3U (KOBAJICHTHAs, MOHHAs, MEeTaNIN4yecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XHUMHUYECKOoW ¢opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpaXx HEOPraHMYECKUX COEAMHEHUH, THUN  KPUCTAJUIMYECKON  pPEemETKU
KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona JI. 1. MeHnneneeBa u 1eMOHCTPUPOBATh
€ro MOHMUMAaHHUE: OMUCHIBATh M XapaKTepHu30BaTh TabnuuHyto Gopmy llepuonuueckoil cucrembl
XUMHUYECKHX SJIEMEHTOB: pa3juyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», manbsle u Oosbliue NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEpPUOJUYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOlee YUCiIo 3JIEKTPOHOB U pacipeesieHe ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIMHEHHH B Ipeaenax MajiblX MepUOJ0OB U INIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

e KJIacCHU(PHUIMPOBATh XUMHUUECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE
peakiuu (110 YUCIY U COCTAaBY YYAaCTBYIOLIUX B PEAKIIMH BELIECTB, IO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENEHEN OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);



® XapaKTepH30BaTh (OMUCHIBATh) OOIIME U CHEHU(PHUECKUE XMMHUYECKHE CBOICTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

® COCTaBJIATh YPABHEHUS DJICKTPOIUTHYECKON AUCCOLMALMM KUCIIOT, IIEJI0YEH U COJIeH,
NOJHBIE ¥ COKpalIEHHbIE YPaBHEHHUS peakUuuil HOHHOrO OOMEHa, ypaBHEHHMS pEaKIIHid,
MOATBEPKJAIOIINUX CYLICCTBOBAHUE TI'E€HETHYECKOW CBS3M MEXKIY BEIIECTBAMM pPa3jIMYHBIX
KJIACCOB;

® DPacKpbIBaThb CYIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

® BBHIUUCIIITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU pEaKIvH;

e coOmoAaTh MpaBWia IOJb30BaHHUA XUMHUYECKOW MOCyAoH U  1a0opaTOpHBIM
000py/s0BaHUEM, a TAKXKe IIpaBuUia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro ra3a);

® I[IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEILIECTB;

® [IPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIBHOCTH — AHAJIW3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
U3Y4YEHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLUN, ECTECTBEHHO-HAYUYHbIE METOBI TIO3HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAaHHE, SIKCIIEPUMEHT (peabHbIi 1 MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIe (HH(POBHIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusa — BakHas 00J1aCcThb
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcuaax https://m.eds00.ru/7f41837¢c
Bonopona.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMSAX https://m.eds00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpeHME U yriyOeHne 3HAHUH 5 1 bubanoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB IVA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
3.1 Obmpae cBOHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
No KosnuecTBo yacos Hara DJIEeKTPOHHBIE
11/-11 Tema ypoka B KonTpoabubie IIpakTuuyeckue H3Yy4YeH undposbie
cero padoThbI padoThI ust oOpa3oBaTe/IbHbIE
pecypcsbl
1 [Ipeamer xumun. Poap XumMuu B KU3HA 1 bubnmoreka [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOAAX O3HAHUS B XUMUH 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
: . PHNEP https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [JOK
YHIPHOS I3 https://m.eds00.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [JOK




Xumuueckas popmyia. BareHTHOCT
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Moiib. bubmuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmorexa HOK
. P https://m.edso0.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKux peakiuii
18 (coenmHEHMUSI, PA3ITOKCHHS bubmorexa [JOK
P . https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHukIoneauct. O0o0mEeHne u Bubmorexa ITOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH
20 KonTponbnas paborta Nel mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas
bu6mmorekxa [IOK
21 Bo3ayxa. Kucinopong — anemenr u

IIpOCTOC BCIICCTBO. O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOPoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoit 3¢ ekt xumMuaeckoit
24 peaKIuu, MOHATHE O bubmuorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormnuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydenue u cobrpanue KUCIopoia bubmmorexa LOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tomydyenue u coOnpanue BoAOPOIa bubmmorexa LIOK
e oHp FOPOAA, https://m.edsoo.ru/ffod4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 005EM ra30B. 3aKOH bubnuorexa [IOK




ABorazipo

Brruuciennsa o0béMa, KOJIMYECTBA

https://m.edsoo.ru/ff0d542e

bubmuoreka [JOK

33 BIECTBa [a3 1O ero HSBeCTHO,l,VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10
34 ABHEHMIO PEaKIMM Ha OCHOBE 3aKOHA bubmmorexa LIOK
P N peart . https://m.edso00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnnorexa [HJOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HZGL:HaCBIpeHHBIE aCTBOPBI MH:lCCOBaH bubmorexa LHOK
t PACTBOPEL https://m.eds00.ru/ff0d5b40
JI0JISl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroroBiieHre pacTBOPOB C bubnunorexa [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KaccupuKanus, bubnuoteka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHUYECKUE CBOWCTBA bubnuorexa [IOK




https://m.edsoo.ru/ff0d67ca

OCHOBaHUM
Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCOf(SBII) 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:KI/IC bubmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3aa4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['enernueckas cBsI3b MEKY KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06001IeHre U CUCTEMAaTH3allisl 3HAHHIMA
m . https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 3JIeMEeHTOB. [loHsITHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aK0H U
52 [Tepuoanueckas cUCTEMa XMMHUYECKUX bubmoreia HOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenaeneeBa
53 Ilepuoapl, TpyImbl, TOATPYIIILI bubmorexa [JOK
PHOZRL, TPYIHEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuorexa [IOK




saep. M3oTonsl

CTpoeHue IIEKTPOHHBIX 000JI04EK

https://m.edsoo.ru/00ada342

. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKka XUMHUIECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnuoreka [IOK
MenaeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)xTaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnoreka [JOK
58
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o9 Hormast xuMmeckas casb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creners oxHCreHus https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 o teme bubnuorexa [IOK

«CtpoeHne aroMa. XUMUYECKas CBS3b»

https://m.edso0.ru/00adb486




PesepBHbIil ypok. O6006111cHIE 1

66 1 bu6mmoreka [IOK
CHUCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O60011eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o0011eHuE 1 1 bubnuoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckast cucrema 1 bubmumoreka [IOK
XHUMUYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmorexa LHOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamms XuMruaecKkux 1 bubnmnorexa [JOK
pEAKLHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

bu6mmorekxa [IOK
8 @DakTOpHI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECU

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubmmorexa [IOK
a THHArm. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNoHurble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peaxi https://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa [IOK
va{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 [TousTHE O TUAPOIU3E COJIEH Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUS bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbHnas padora Ne2 no teme
17 «DIIEKTPOIUTUYECKAS TUCCOIMALHS bubnmnorexa [IOK
p g HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPHUCTHUKA TAIOTEHOB.
18 anl\l:nquKI:/Ie CBI;ﬁCTBa Ha IpuMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bubnuorexa [IOK




XUMHYECKHE CBOMCTBA, ITOJIy4YCHNUE,
IIPUMEHEHHUE

[TpakTrueckas padora Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuoreka [JOK

20 «ITonmyyeHue COATHON KUCIOTEI,
yi B 5 https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Boluncnenus no ypaBHEHUAM
21 XUMHUYECKHUX PEAKIIUN, €CIIH OQUH U3 buGnnorexa LIOK
p ’ https://m.edso0o.ru/00ade488
peareHTOoB JIaH B U30bITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
du3nyeckre 1 XMMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 IIOJIy4E€HUS] CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEAMHEHUAMHU
cepbl
97 Breraucienmne MaccoBol JOJIH BBIXOIa bubmuorexa [JOK
MIPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
28 OO1m1ast XapaKTepUCTHKA 3JIEMEHTOB bubnuorexa [IOK




V A-rpynrsl. A30T, paclipOCTpaHECHHE
B IIpupoe, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

29 XHMHYECKHE CBOMCTBA, MOJYICHUE U bubmorexa LHOK
> HOTYH https://m.edso00.ru/00adf004
PUMEHEHHUE
[IpakTuueckast padora Ne 3 o reme
30 «lTonyuyeHne aMMuaKa, U3y4eHHE ero bubmorexa [IOK
. i > 13YH https://m.edso0.ru/00adf180
CBOICTBY»

31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue U bubnnoreka [JOK
XMMHYCCKHE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHrEe HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 o0peHnil. XMMHUUECKOE bubmorexa LOK
yAo0p ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHCHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u

33 @ocgo pHa$1 KncnfTa (b@pljm(qe)mcne " bubmorexa HOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdatos B

34 KaueCcTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnorexa [JOK
3arpsi3HEeHUuE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHEeHHE B

35 pH E)) e gmﬂzecéle 1 XUMHUYCCKHE bubmorexa HOK

p P e https://m.eds00.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yraeposaa, ux puzndeckne u bubnuorexa [JOK

XAUMHUYECKUE CBOUCTBA.

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




DKOJIOrHYECKHE MPOOIEMBI,
CBsI3aHHBIC C OKcHI0M yriepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[Tony4yeHue yriieKuciaoro rasa. bubnunoreka [HOK
KadectBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
40 KpemHuuii u ero coequHeHus bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHeie HEMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtponbHas padora Ne3 no teme
42 «BaxHeime HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.

43 Mertannmudeckas CBsI3b U bu6mmoreka [IOK
MeTa/UIMYecKasi KpUCTaINIMIeCcKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

44 DNEKTPOXUMHUYECKHUH psifl bubmmorexa [OK

HaHpH)KeHI/Iﬁ MCETAJIJIOB

https://m.edsoo0.ru/00ael1156




OO6mue crnocoObI MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubnmnorexa [IOK
yp peaiiii, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
pUMeCH
46 TToHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pp https:/m.eds00.ru/00ae1278
bubmuoreka [JOK
47
Lenotreie merans! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coefUHEHNUS Kb bubnnorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CHCTEMATH3AIUS
3HAHUN
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOILI €8 bubmmorexa [IOK
\ A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUsI
bu6mmoreka [JOK
4 A i
> JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3ALIIS
3HaHUH’
[IpakTuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmumoreka [IOK
59 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT IpuMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O06o001IeHNEe U CHCTeMAaTU3aIUS
3HAHHUH
Konrtponsnas padora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE bubnuoteka [JOK
OKPYKaIOIIEH Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubmuotexa [JOK




68

cHcTeMaTH3aIus 3HaHuH

PesepBHeiit ypok. O600ICHHE U
CHCTeMaTH3aIlUs 3HAHUH

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
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[Tepeuens (komudukaTop) pacmpeneseHHBIX IO KilaccaM TPOBEPSEMBIX TPEOOBaHH K
pe3yjibTataM OCBOCHHS OCHOBHOW OOpa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa30BaHUs U AIEMEHTOB COACPIKAHUS 110 XUMUH.

[TpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesbHON MporpamMmsl (8 Kiacc)

Kon [IpoBepsiemble IPeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTara
1 [To Teme: "IlepBoHauagbHbIle XUMHYECKUE TOHSITHS"
11 [PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSTHUW: aTOM, MOJIEKYJa,

XMMHYECKA D3JIEMEHT, IMPOCTOE BELIECTBO, CJOKHOE BELIECTBO, CMECh
(0IHOpOJIHAST U HEOJAHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi JIOJIsl XHMHYECKOTO JJIEMEHTa B COCIIMHECHUH, MOJISIPHBIA 00BEM,
XUMUYECKass peakius, Kiaccu(ukanus peakiuil: peakuuu COCTUHEHUS,
[PEaKIMU PaA3JIOKEHUs, PEaKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
PHAOTEPMHUYECKUAE PEAKIMH, TEIUIOBOW d(h(deKT peakiuu, pacTBop,
MaccoBast J10Jisl BElIeCTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE

1.2 MJLTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKHX TOHATHH H
[IPUMEHSITH STH MOHSTHUS TPU OMTUCAHNUY BEIIECTB U UX MPEBPaICHHUH

1.3 MICTI0JIb30BAaTh XUMUYECKY0 CUMBOJIMKY JJISl COCTaBJIEHUS ()OPMYJT BEILIECTB
11 ypaBHEHUN XUMUYECKUX PEaKLMi

14 [PacCKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHs] MAacChl BELIECTB, MOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHs], 3aKOHa ABOTapo

1.5 OIIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KiIaccu(UIUpoOBaTh XUMHMYECKHE peakiuu (10 4YHCIy U COCTaBy)
YJaCTBYIOIIMX B PEAKIMH BEHIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7 BBIUUCIISATE OTHOCUTEIIFHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB

1.8 BEIYHCIISATHE MACCOBYIO JIOJMIO XHMHYECKOTO JJieMeHTa 1o (opmyre
COCIMHEHUS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 [IPUMEHSTh €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHWUA - HaOJII0JeHHE,
3MepeHne, MOIETMPOBaHUE, SKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN)

2 [To Teme: "BaxkHelue npeacTaBUTETN HEOPraHWYECKUX BelecTB"

2.1 [PACKpBhIBaTh CMBICI OCHOBHBIX XMMHMYECKHX MOHATHH: OKCHJ, KHUCIOTA,
OCHOBAHHUE, COJIb

2.2 OIpeNeNIATh NPUHAAJIECKHOCTh BEIIECTB K  OINpPENeJIEHHOMY  KJIacCy
coeMHeHuil o popmynam

2.3 Kj1accu(UIIMPOBATh HEOPraHMUECKUE BEIECTBA

2.4 XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB

[PA3JIMYHBIX KJIACCOB, MOJTBEPKIasi OMHCAHUE MPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI
2.5 [IPOrHO3MPOBATh CBOIMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTI'O
COCTaBa, BO3MOXXHOCTH TIPOTEKaHUS XHUMHUYECKUX MpEeBpalleHU B
[Pa3JIMYHBIX YCIOBUSIX

: JIEZIOBATh NMpaBUJIaM MOJIb30BaHUS XMMHUUECKON MOCYAON U JI TOPHBIM
2.6 cle1oBa aBUJIaM TT0JTb30Ba €CKOM 1oCy10 aboparo




o0OpyJOBaHMEM, a TakXKe IMpaBujaaM oOOpalleHus C BEUIECTBaMH B
COOTBETCTBMM C HWHCTPYKIMSMU IO  BBINOJHEHUIO JIAOOPAaTOPHBIX
XMMHAYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(BomopoJa M KHUCIOPOZA), NMPHUTOTOBICHUIO PACTBOPOB C OINPENEIICHHOM
MacCOBOM JI0JI€M pacTBOPEHHOI'O BEIECTBA, IJIAHUPOBAThb M IIPOBOJUTH
XMMAYECKHE SKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIaKMyC, (peHosranent, METUIOPAaHXK U

Jipyrue)
2.7 [TPOBOJMTH PacuUeThl 10 YPABHEHHIO XUMUYECKOM peakuu
3 [lo Teme: "Ilepuoanueckuii 3akoH u Ilepuoguueckas cucteMa XMMHUECKUX

pbinementoB J[.M. MenneneeBa. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

3.1 [pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IIOHATHUH: SOpO aToMa,
PIIEKTPOHHBIN CJIOH aToMa, aTOMHAsi OpOUTAIIb, PAJNYC aTOMa, XUMHYECKast
CBSI3b, MOJIIpHAst U HENoJIsipHast KOBaJICHTHAs CBSI3b,
PIIEKTPOOTPHULIATEIbHOCTh, MOHHAsI CBS3b, MOH, KATHOH, aHUOH, CTEIEHb
OKHUCJICHUS

3.2 Ki1acCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

3.3 ONMMCHIBATH M XapakTepu3oBaTh TaOnmuuHyo ¢opmy Ilepuoanueckoit

CHCTEMbl ~XMMHYECKMX DJIEMEHTOB: pas3iuyaTh IOHSATHS "TJaBHAs
noarpynna (A-rpynna)" u "mo6ounas noarpynna (b-rpymmna)", "mansie" u
"Goblne" nepruoabl

3.4 packpbiBaTh  cMmblici  Ilepuommueckoro 3akona .M. Menneneesa:
IEMOHCTPUPOBATh IMOHUMaHUE IEPUOAUYECKON 3aBUCHMOCTU CBOMCTB
XUMUYECKUX DJIEMEHTOB OT UX 110J10KeHUs B [leprognyeckont cucreme

3.5 COOTHOCUTH 0003Ha4YeHHsI, KOTOpble UMeroTcsl B Tabmuie "llepuoanueckas
cucTeMa xuMmmueckux osiaeMmeHToB J[.M. MengeneeBa" ¢ UYHCIOBBIMH
XapaKTePUCTHKAMHU CTPOEHUS aTOMOB XMMHMYECKUX AJIEMEHTOB (COCTaB H
Bapsi  sapa, oOIIee YHCIO DJIEKTPOHOB M paclpelesieHHe HUX 110
PIEKTPOHHBIM CJIOSIM)

3.6 OMPCACIIATE CTCIICHL OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7 OTIPENIEATh BHUJ XHUMHYECKOW CBS3M (KOBWJICHTHAass W WOHHAs) B
HEOPraHWYECKUX COCTMHEHUSIX

[TpoBepsiembie 37eMEHTHI coaepskanust (8 Kiacc)

Koz,

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

HepBOHaanBHBIe XUMHUYCCKUEC ITOHATUA

1.1 [Ipeamer xumun. Poilb XMMHM B JKH3HH 4YeJOBeKa. XUMHs B cHcTeMe Hayk. Tema u
BerrecTBa. Pu3ndeckre CBOWCTBA BEMIECTB. ArperaTHOE COCTOSIHHE BEIIECTB
1.2 [[TorssTMe 0 MeTomax MO3HAHUS B XuMHHM. UucThle BemectBa M cmecH. CrocoObl

pa3feneHus cMecen

1.3|AtoMbl U MoOeKynbl. XuMUYECKHe dJIeMEHThI. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.
[IpocThie U CIOXKHBIE BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE
1.4 Xumuueckass ¢Gopmyna. BaJeHTHOCTHP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH

I[TIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHasg aroMHasg Macca. OTHocHUTENIbHAs
MOJICKYJISIpHAs Macca. MaccoBas J0JIA XUMHYCCKOI'0 3JICMCHTA B COCAMHCHHU U

1.5

KonnuectBo BemectBa. Mosb. MossipHast macca. B3auMocBsI3b KOJIMYECTBA, Macchl U




4iclia CTPYKTYPHBIX €IWHUI[ BemecTBa. PacueTel 1o QopmyraM XUMUYECKHX]
COeTMHEHUN

1.6

Du3nueckue W XUMUYECKUE SIBICHHUS. XHUMHUUYECKas PEaKlus M €€ MPU3HAKU. 3aKOH
COXPAaHEHUS MacChl BEIIECTB. XMMHUYECKUE ypaBHEeHHs. Kimaccudukanus XUMHYECKHX
peakuii (COeAMHECHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, 0OMEHA)

1.7

X UMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYIO0H, C MpaBUIaMu pabOThI
B 1a00paTOpPHH M IpUeMaMy 0OpaleHus ¢ J1adopaTOpHbIM 000PYAOBAaHHEM, U3YUYECHUE U
ornucaHue (PU3MUYECKUX CBOMCTB OOpPA3lOB HEOPraHWYECKHUX BEIIECTB, HaOJIIOAEHUE
(u3nueckux (IUIaBJIeHUE BOCKA, TassHUE JIbAA, PACTHUPAHUE caxapa B CTYIKE, KUIICHHUE U
KOHJICHCALIUsI BOJbI) U XMMHUECKUX (TOpPEHUE CBEYM, IPOKAIMBAHNE MEIHON ITPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCIIOTOH) SIBICHUH, HaONIOJCHHE M ONHCAHUE MPU3HAKOB
[IPOTEKAHNUA XUMHUYECKHX peakuuil (pasjokeHue caxapa, B3aWMOJEWUCTBHUE CEpPHOMU
KHCJIOTBl C XJIOpUAOM Oapwusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanmw,
B3auMOJICCTBUE Kene3a ¢ pacTBopoM coiu Menu (1), nzydenue cnocoOoB paszzeseHus
cMeceil (C TMOMOIIBIO MarHuTa, (UIBTPOBAHHWE, BBIIAPUBAHUE, TUCTHILIALUS,
Xxpomarorpadus), TpOBEIEHUE OUYUCTKH IMOBAPEHHOH COJIM, HAOIIOJACHWE W OIMCAHHE
[pE3yJIbTaTOB TMPOBEACHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl,
co371aHue MOJIeNIeH MOJICKYJ (IIIapOCTEP>KHEBBIX )

Baxnerlime npencTaBuTeN HEOPraHMYECKUX BEIIECTB

2.1

Bosnyx - cmech razoB. CocraB Bo3ayxa. Kucinopoa - 3meMeHT M IPOCTOE BEILECTBO.
Haxoxaenue kucinopofa B mpupoje, GU3NYECKUe U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcunsl. Ilpumenenue xucnopona. CrocoObl MOJydyeHHs KHUCIOpoJa B
mabopaTopud M TNpoMblluIeHHOCTH. KpyroBopor kucimopoga B mpupoje. O30H -
QJTOTPONHAS MOIUBUKAIMS KHCIOpOa

2.2

TernoBoil 3¢ ¢dexkT XUMUYECKOM peakuuu, TePMOXMMUYECKHE YpaBHEHHUS, 3K30- U
PHIOTEPMHUYECKUE PEaKIUU. TOMIMBO: YroJib M METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
napHUKOBOro Y dexTa, pa3pylieHne 030HOBOTO CII0s

2.3

BOI[OpOI[ - OJIEMCHT U IIPOCTOC BCHICCTBO. HaxoxnaeHnue BOAOpPOda B MPUPOAL,
(I)I/I3I/ILICCKI/IC N XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CITOCOOBI MOJIYYCHUA. Kucnotsl u
COJIN

24

MOJ'ISIpHBIfI 00BeM Ta30B. PacueTsl M0 XUMHUYECKHM YPaBHCHUAM

2.5

dusnueckue cBoiicTBa BOAbl. Bonma kak pactBopurens. PactBopbl. HaceleHHblE M
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJE. MaccoBas 1015 BEIECTBA B
pacTBope. XUMHYECKHE CBOMCTBA BOAbl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpPOAE U B
PKU3HM 4yeroBeka. KpyroBopoTt BoAbl B MpUpOJE. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa)
11 OYMCTKA IPUPOJHBIX BOJL

2.6

Knaccudukanmss Heopranwdeckux coeaumHeHuil. Oxcunpl. Knaccudukanus OKCHAOB:
cosieo0Opasyromure (OCHOBHBIE, KHCJIOTHbIE, aM(OTepHble) U HecojeoOpa3yollue.
HomeHnkiatypa okcugoB. Pu3NUECKHE W XMMHYECKHE CBOMCTBA OKCUIOB. IlomydeHue
OKCHJIOB

2.7

OcnoBanus. Knaccudukanus OCHOBaHWM: IIETOYM W HEPACTBOPUMEBIE OCHOBAHUSA.
Homenknarypa ocHoBaHui. ®PuU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUU.
[Tonydenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue U XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu MetayuioB H.H. bekerosa. [Tonyyenue kuciaot

2.9

Comu. Homenknarypa coneil. @usndeckue U XuMudeckue cBoiictsa coisieil. Ilomyuenue
couen

2.10

['eHeTHyecKas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XMMHUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COAECPXKAHUS KHCIOpOJaa B
BO31yXe, IMOJNydeHHE, COOMpaHUe, PAClo3HaBaHWE M H3YyYEHHE CBOMCTB KHCIOPOJA,
HAOI0ICHNE B3aMMOICHCTBHS BEIIECTB C KUCIOPOJOM M YCIOBHS BO3HHUKHOBEHUS U
[IpEKpaIeHus] TopeHus (moxapa), 03HaKOMJICHHE C 00pa3llaMu OKCHIOB U OMHCAHUE HX
CBOWCTB, IOJIyue€HHE, COOMpaHUe, paclo3HaBaHWE M W3Y4YEHHUE CBOWCTB BOJOPOIA]
(ropenue), B3aumoaeicTBue Bojopoaa ¢ okcuaom meau (II) (Bo3MokHO MCIONB30BaHUE]
BUcOMAaTEepHaIoB), HaOmoneHHe O00pa3loB BEHIECTB KOJIMYECTBOM |  MOIb,
picCclieIoBaHNE OCOOCHHOCTEH PACTBOPEHMS BEIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
[IPUTOTOBJIIEHUE PACTBOPOB C OIPENEICHHON MacCOBOM J10JIEW PACTBOPEHHOI'O BELIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbLIeM) (BO3MOKHO MCIOJIb30BAHUE
BHUICOMATEPUAIIOB), OIPEACIECHUE PAcTBOPOB KHMCIOT U IIEJIOYEH C IOMOLIBIO
MH/IMKATOPOB, UCCIIEAOBAaHNE 00pa30B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOMIOCHNE W3MEHEHMsT OKPAcKH HMHIMKATOPOB B PAcTBOPAax KHCIOT M IIEIOYEH,
3yueHue B3auMojencTBusa okcuna meau (II) ¢ pactBopom cepHOMl KMCIOTBI, KUCIOT €
METaUIaMM, pEaKkUUil HEeWTpaau3aluM, IIOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHUM,
BBHITECHEHHE OJHOIO METaJlla APYTUM U3 pacTBOpa COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3ajay 1o reme "BaxHeine Kjaacchl HEOPraHWYECKUX COETMHEHUN"

[lepuonnueckuit 3akoH W Ilepumonmueckas cucremMa XuMudeckux daemeHToB JI.U.
Menpeneea. Crtpoenue aTOMOB. Xumuueckas CBSI3b. OKHUCIUTENBHO-
BOCCTaHOBUTEJILHBIE PEAKIIUU

3.1

[lepBble MOMNBITKM KiIaccU(UKAMM XHUMUYECKHX 3jeMeHTOB. IloHstne o rpymnmnax
CXOIHBIX JIEMEHTOB (LIEJIOYHbIE U IIEI0YHO3EMENbHbIE METAJIJIbI, FaJOre€Hbl, UHEPTHBIE
ra3pl). JJIEMEHThI, KOTOpble 00pa3yoT aM(pOTEepHbIE OKCUABI U TUIAPOKCUIbI

3.2

[lepnonnueckuit 3akoH. Ilepmoguueckas cucremMa XHMHYECKUX dieMeHToB [JI.U.
MenneneeBa. Koporkonepuognas u JuiMHHomepuonaHas ¢opmbl  [lepuogudeckoit
cucTeMbl XUMHUUYeCKHX 351eMeHToB JI.M1. MenneneeBa. [lepnoast u rpynmnsl. Ousnyeckuii
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JJIEMEHTA

3.3

Crpoenne aromoB. CocraB aTtoMHbIX saep. M3ortombel. OnextpoHsl. CrpoeHue
PIIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XuMHUUecKuX 3j1eMeHToB I[lepuoanyeckoit
cucrembl JI.MI. MeHneneeBa. XapakTepuUCTHKa XUMHUYECKOIO DJJIEMEHTa II0 €ro
nosnoxxeHuto B llepuognyeckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS Painyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAIUTMYECKHUX
I HEMETAJUIMYECKUX CBOMCTB IO TpymnmnaM M nepuojam. 3HadueHue Ilepuoamdeckoro
3akoHa U I[leproandeckoil CHCTEMBI XMMHYECKUX DJIEMEHTOB I Pa3BUTHSA HAyKU U
rpaxktuku. J[.M. MeHnenees - ydeHbli U IpaskJaHUH

3.5

XHUMHUYEeCKast CBA3b. KoBanenTrnas (HOJ'ISIpHaSI 151 HCHOJIHpHaH) CBA3b.
3J'ICKTpOOTpI/II_IaTCJIBHOCTB XUMHUYECKUX 3JIeMEHTOB. IoHHAas CBS3b

3.6 Crenienp  oxwmcnenus. OKUCIMTETbHO-BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecchl
OKHUCJIEHUS ¥ BOCCTAHOBJIEHUs. OKHUCIUTEIN U BOCCTAHOBUTEIN
3.7 [XuMuueckuii 3KCIIEPUMEHT: HM3ydeHHE OOpa3IOB BEIIECTB METAUIOB W HEMETALIOB,

B3aMMO/ICHCTBUE THAPOKCHIA IMHKA C PACTBOpAMHU KHCJIOT WM IIEIIOYeH, MPOBEICHHE
OIBITOB, WUTFOCTPHPYIOIUX TPHMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTEIFHBIX PEaKIUH]
(TopeHue, peakiiu pa3IoKeHUs, COCTUHCHIS )




[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0OpazoBaTesbHON MporpamMMsl (9 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

1

[To Teme: "BemecTBo u XxumMuyeckas peakius"

11

[PACKPbIBATb CMBICJI OCHOBHBIX XUMHNYCCKHUX MMOHSATHH: pacTBOp,
DJICKTPOJIUTHI, HEBJICKTPOJIUTEI, SJICKTPOJIUTHYCCKAA Jucconuanus,
[PCAKIIMK HOHHOI'O 06MeHa, KaTrajJm3aTop, XHMHUUYCCKOC PpPaBHOBECHUC,
O6paTI/IMBIe n HeO6paTI/IMI>Ie p€aKkuuu, OKUCIUTECIbHO-BOCCTAHOBUTCIIBHEIC
PCaKlIMU, OKHCIUTCIIb, BOCCTAHOBHUTCIIb, OKHUCJIICHUC KU BOCCTAHOBJICHHUC,
AJIJIOTPOIINA, aM(bOTepHOCTB, XUMHNYCCKas CBA3b (KOBaHeHTHaH, HMOHHas,
MeTaHHI/I‘leCKaH), KpUCTAJUINYCCKaA PCLICTKA, CILJIaBHBI, CKOPOCTDH
XUMHYECKOM pC€aKnuun

1.2

MJIIFOCTPUPOBATE  B3aMMOCBA3b OCHOBHBIX XHMHWUYCCKUX MNOHATHH U
IIPUMCHATDL OTH ITOHATHUS IIPU OIIMCAHHWU BCIICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJIATh YpPaBHEHHUS DJIEKTPOJUTHYECKOM JAMCCOLMAMM  KHUCIIOT,
[EJI0YEN U COJIEH, IIOJIHBIE M COKPAILLCHHBIC YPABHEHUS PEAKLUNA HOHHOTO
oOMeHa

14

[PACKpBIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
[TOCPEJCTBOM COCTaBJIEHUS AJIEKTPOHHOI0 OajlaHCca 3TUX peaklui

1.5

IMIPOBOAWTE PACUYCTHI 10 YPABHCHUIO XUMHYECKOH pCaKnu

I1o Temam: "HeMmeTaiuiel 1 ux coenuuenus” u "MeTaiuiel U UX coearuHeHus"

2.1

XaPaAKTCPU30BATH (OHI/ICLIBaTL) O6H_[I/Ie 151 CHCI_II/I(I)I/I‘ICCKI/IG XUMHUYCCKUC
CBOMCTBaA MNPOCTBIX U CJIOXHBIX BCIICCTB, IMOATBCPIKIAAA OIIMCAHUC
[IpUMEpaMU  MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYROIIHUX
XHUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJISITb  YpPaBHCHUA peaKuHﬁ, MNOATBCPKKAAOIINX  CYIICCTBOBAHUC
TeHETUYECKOM CBS3U MCKYy BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

[IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBHCHUMOCTH OT WX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX TMPEBpAIlEeHUHd B PasIUYHBIX
YCIIOBUSIX

2.4

CJIeIOBATh MPaBUJIaM MOJIb30BaHUS XUMHUECKOM TOCYI0H U 1a00opaTOPHBIM
o0OpylOBaHHEM, a TaKXke IMpaBWIaM OOpalleHUuss C BeUIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH 110 BBINOJHEHUIO JabOPaTOPHBIX
XMMHUYECKHUX OTBITOB IO MOJIYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaKa 1 yriIeKUCJIOoro rasa)

2.5

[TPOBOJIUTH PEAKIINH, MOITBEPKAAIONINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOpHUI-, OpOMHUA-, HOIWA-,
KapOoHaT-, Qocdar-, cunukar-, cyinb(aT-, THAPOKCHA-WOHBI, KaTHOHBI
AMMOHUS, HOHBI HM3yYCHHBIX METAJUIOB, IPHCYTCTBYIOIIME B BOJTHBIX
[pacTBOpax HEOPraHWYECKUX BEIIECTB

[To Teme: "Xumus u okpyskaronias cpeaa

3.1

[PaCKpbIBaTh CMBICI OCHOBHBIX Xumuyeckux mnoHstui: [IJIK Bemectsa;
KOppO3H1s METAJIJIOB

3.2

[MPUMEHSATh OCHOBHBIC OIEpaIlii MBICIUTEIBLHON NEATEIbHOCTH - aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMAaTH3aIT|IO, BBISIBJICHUE TPHUUYUHHO-




CIIEACTBEHHBIX CBA3E€M - I M3Y4YEHMsI CBOMCTB BEIIECTB U XHMHUYECKUX
[peaKIMii; EeCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS - HaOII0IeHHE,
3MepeHne, MOIEIMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIEHHBIN)

ITpoBepsiemble i1eMEHTHI coepkanus (9 kiacc)

Ko

[IpoBepsieMbIil AJIEMEHT COJIEPHKAHUS

BCH_IGCTBO N XUMHWYCCKas pCaKusl. HOBTOpeHI/IC
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[lepnonnueckuii 3akoH. llepuomuyeckas cucrema XuMU4ecKux odneMmeHToB JI.H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHUX|
RIIEMEHTOB NEPBBIX TPEX MEPUOIOB, KU, KaJbLUs U UX COCAUHEHUN B COOTBETCTBUU C
[10JI0’KEHHEM 3JIeMeHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM X aTOMOB

1.2

CTpoeHue BeIIeCTBA: BUIbI XUMHYECKOW CBsI3H. THIBI KPUCTANIMYECKUX PEIIECTOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONM pEIIETKH U BHUJIQ
XUMUYEeCKOW CBs3M. Kiraccupukanmuwsi ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB
(MeXIyHapoaHass U TPUBHAJIbHAS). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM  KJIacCaM  HEOPraHUYEeCKHX  COEAUMHEHMM,  TIEHETUYeCKas  CBS3b
HEOPraHUYECKUX BEUIECTB

13

Knaccugukanus XUMHYECKUX PEAKIMA 0 pa3IMYHbIM MpU3HaKaM (110 YMCIy B COCTaBY|
YJaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3P EKTY, 0 M3MEHEHHUIO CTETCHEH
OKHCJICHUS XMMHMUYECKHUX 3JIEMEHTOB, IO OOpaTMMOCTH, 0 YYacTHUIO KaTajlu3aropa).
OK30- U SHAOTEPMHUUYECKHUE pEAKIMH, TEePMOXUMHYECKHe ypaBHeHUs. [loHsTHE O
CKOPOCTH XMMHUYECKON PEaKIIUH

1.4

[lonste 00 oOpaTMMBIX M HeoOpaTHMMbBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX M TETEPOreHHBbIX peakiusx. I[loHATHE O XMMHMYECKOM pPaBHOBECHHU.
DaKkTOphl, BIUSIOUIME Ha CKOPOCTh XUMUYECKOW PEAKIUU U IMOJIO)KEHUE XMMHUYECKOTO
[paBHOBECHSI

1.5

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pc€aKkiuu, BHCKTpOHHLIﬁ 0alaHC OKHUCIUTEIBHO
BOCCTAaHOBUTEIbHOM peaKkmuu. CocrapieHue ypaBHeHI/Iﬁ OKHCIIHUTCIBbHO-
BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HUCITOJIb30BAHUCM MCTOA 3JICKTPOHHOI'O Oananca

1.6

Teopust 3NEKTPOIUTUUECKON TUCCOLMAIUU. DIEKTPOIUTHI U HENEKTPOIUTHI. KaTnoHsI,
QHUOHBI. MeXaHW3M JIUCCOLMAlMU BEIIECTB C PA3JIMYHBIMA BUAAMU XUMHUUYECKON CBSI3H.
Crenensb aucconuanuu. CUIbHBIE U ClIa0ble dIEKTPONIUTHL. Peakium noHHOrO oOMeHa.
YcrnoBusS TpOTEKaHUS peakIii MOHHOTO OOMEHa, TMOJIHbIE M COKpAaIICHHBbIE HOHHBIC
ypaBHEeHHUs peakiuii. CBOHCTBa KUCIOT, OCHOBAHUN U COJIEH B CBETE MPEACTaBICHUI 00
PIEKTPOJIUTUYECKON Auccounannu. KadecTBeHHble peakuuu Ha HOHBL. [loHsTHE O
CUAPOIIN3E COJIEH

1.7

XMMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMHM KPUCTAUIMYECKUX PELIETOK|
HEOPraHMUYECKUX BEILECTB - METAJUIOB W HEMETAUIOB (rpadura M amMmasa), CIOKHBIX|
BEIIECTB (XJOpHJIA HATpHsl); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIMU OT BO3ICHCTBUS PAa3lUYHBIX (AKTOPOB; MCCIEJOBAHUE 3IIEKTPOIPOBOIHOCTH
[PaCTBOPOB BEILECTB, MPOLECCA TUCCOLMALUU KUCIOT, IIEIo4Yell M coied (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPHUAIIOB); NIPOBEIECHUE OIBITOB, MILIIOCTPUPYIOIINX PU3HAKY,
MPOTEKaHUs peakluii HMOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIIACICHHE rasa,
00pa3oBaHHE  BOBI); ONBITOB, WUIIOCTPUPYIOIIUX  NPUMEPHl  OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX ~ pEAaKUMH (FOpEeHHE, peakUMM pa3lIoKEHUs, COEIUHEHUs);
[PaCIIO3HAaBAHME HEOPTAHMYECKUX BEIIECTB C IIOMOLIBIO KaUECTBEHHBIX PEAKLIUN HA UOHBI,
CLICHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4




HemeTaimiel 1 uxX COCAUHCHUA

2.1

OO1mass XapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE
cTerieHu okucieHus. CTpoeHne u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB - FAJIOTCHOB.
XYMHUYeCKHME CBOMCTBA Ha IpuUMepe xJjopa (B3aUMOJCHCTBHE C  METaJUIaMU,
HeMeTaUlaMM, LiesioyaMu). XisiopoBoaopos. CoisiHas KUCIO0Ta, XUMUYECKHE CBOWCTBA,
[oJlyueHue, npuMeHeHue. [leiictBue xjopa M XJIOPOBOAOPOJAa HA OpPraHU3M 4YellOBEKa.
Baxxnenme XJ0puabsl U UX HAXO0XKIECHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUST aTOMOB,
XapakTepHbIe cTerneHn okuciaeHus. CTpoeHne u GU3NIecKrue CBOWCTBA MPOCTHIX BEIIECTB
- KHCIIOpOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKAIMK KHCIOPOJIa U Cepbl. XMMHUYECKHE
cBoiicTBa cepbl. CepoBOJOPO/I, CTPOCHHE, PU3UIECKUE U XUMHUYECKHE CBOCTBA. OKCHIIBI
Cephl KaK TPEACTABUTENN KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa, (PU3MUECKUE H
XMMHYECKHE CBOMCTBa (0OIIME KaK MpPEACTAaBUTENs Kilacca KUCIOT M cnenuduyeckue).
XMMHUYECKHE PpEeaKlM{, JIekKallhe B OCHOBE IPOMBIIIIEHHOIO CHOco0a MOJyuyeHUs
cepHoil kucinoThl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, Ka4ECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxneHue cepbl W €€ COCOTUHEHHH B TpHpone. XUMHUYECKOE
Barpsi3HEHUE OKPYXAlolle Cpeapl COEAUHEHUSIMHU  cepbl (KHUCIOTHBIE  JOXKIH,
Barps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeTOTBPAIICHHUS

2.3

OO0mass xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBbIE CTENEHH OKHCICHHSA. A30T, paCHpOCTpaHEHUE B Mpupoje, pusmyeckue u
XUMHYECKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAaK, ero (u3N4ecKue u
XMMHYECKHE CBOWCTBA, MOJydeHHe W nmpuMeHeHne. Coiau aMMOHUS, WX (U3NYECKHe U
XMMHYECKHE CBOMCTBA, TpuUMeHeHHne. KadecTBeHHass peakunus Ha HMOHBI aMMOHHUSI.
A30THasi KUCJIOTa, €€ IOJIyueHHe, (PU3NYEeCKHe U XHMMHUYECKHE CBOMCTBa (00IIue Kak
[pe/ICTaBUTENs Kiacca KUCIOT U cnenududeckue). Vcnonb3oBaHue HUTPATOB U COJIEH
AMMOHHUSI B KadeCcTBE MHHEpPAIbHBIX yaoOpeHuid. XWMHUYecKoe 3arpsi3HEHUe
OKpY’Karollel Cpellbl COeNMHEHUSIMHU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3IyXa,
MOYBBI U BOJJOEMOB)

24

Docdop, amnorpornHsle Moaudukanuu dochopa, pusnuecKkue U XMMUYECKHE CBOMCTBA.
Oxcun ¢docdopa (V) u dochopras kucnora, pusmueckne U XUMHUYECKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdhaToB B KadyecTBE MUHEPAIbHBIX Y100peHUN

2.5

OO0mass xapakTepucTuka d1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHUST aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCIEHUs.  YTJIEepPOoJ, auIOTPONHbIe  MOIUDUKAILINU,
pacmpocTpaHeHHEe B TMPUPOJE, (PUINYECKUE M XUMUYECKHE CBOWCTBA. AJcopOIus.
KpyroBopot yriaepoaa B mpupojge. OKcuabl yriepoaa, ux (U3NYECKue M XUMUYECKUE
CBOMCTBA, ACICTBUE HA >KMBbIE OPraHU3MBI, MMOTYYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE
Mpo0OJieMbl, CBs3aHHBIE ¢ OKcuAoM yriepona (IV); rumoresa riiobansHOTO MOTETUICHUS
KITUMaTa; TMApHUKOBBIM 3¢ @dekT. YroiapHas KUCIOTa W €€ CONMu, HX (UINYECKUE U
XUMHUYECKHE CBOMCTBA, MOTyYeHHe U mpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrions3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH U CEIHCKOM
XO3SMCTBE

2.6

[lepBoHaYanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIWHEHUSX YIIepoja
(MeTaH, 3TaH, STUJIEH, alleTWIEH, 3TaHOJ, IVIMIIEPUH, YKCyCcHas kuciora). X cocraB u
XUMHUYecKoe cTpoeHue. [ToHsITHEe 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: )KHpaX, OeNKax,
YIJIEBOAAX - U UX POJIM B KU3HU 4YEIIOBEKAa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN

2.7

KpemHuii, ero ¢usnueckue M XHMHUYECKHE CBOMCTBA, IMOJy4YE€HHE W TPUMEHEHHE.

CoenuHeHus kpemHus B npupone. O0mme npencrabienus o0 okcuae kpemuus (IV) u




KpeMHHEBOi  kuciore. CHIMKaThl, WX WUCIOIb30BaHHE B OBITY, MEIUIHHE,
POMBILIICHHOCTH. BaskHEWIIne CTPOUTEIbHBIC MaTePHAJIbl: KEpaMHKa, CTEKIIO, LIEMEHT,
O0eroH, kene300eroH. [IpoOmeMbl 0€30MaCHOTO  HCHOJB30BAHUS  CTPOUTEIBHBIX
MaTepHUAJIOB B TOBCEITHEBHOM KHU3HU

2.8

XMMHUYECKUI HSKCIEPUMEHT: H3yyeHue 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWCTB
COJISTHOM KHCIIOTBI; IPOBEJCHNE KaUeCTBEHHBIX PEAKIIUK Ha XJIOPUA-UOHBI U HAOIIOACHNE
[PU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPAXKAIOIIUE (HU3NYECKHEe U XUMUYECKHE CBOHCTBA
TaJIOTEHOB M MX COEOUHEHUM (BO3MOXXHO MCIIOJIb30BAaHUE BMJIEOMATEPUAJIOB);
O3HAKOMJICHHE C 00paslaMu XJIOPUIOB (TJIOT€HUIOB); O3HAKOMJIEHHE C OOpa3uamu
Cephl U €€ COCAMHEHUSMH (BO3MOXHO HMCIIOJIb30BAaHHE BUACOMATEPHAJIOB); HAOIIOICHUE
nporecca 0OyrJIMBaHUS caxapa IMOJ JSHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3y4€HHE XHUMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM KHUCIIOTBI, IPOBEJIECHUE
KayeCTBEHHON peakIuu Ha Cyiab(paT-nOH W HaOJIOJCHHE TNpHU3HAKA €€ IMPOTEKaHUS,
O03HAKOMJICHHE ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa W UX COEAUHEHHI
(BO3MOKHO HCIOJB30BAHUE BHIEOMATEPUANOB), 00pa3maMu a30THBIX M (HOCHOPHBIX]
y10OpeHul; IojlyueHue, coOMpaHue, pacllo3HABaHME U HM3yYEHUE CBOMCTB aMMMAKa;
[POBEICHUE KAYECTBEHHBIX pEaKIHMii Ha WMOH aMMOHHMA U (ocdar-HOH W H3ydeHHue
[IPU3HAKOB HUX MPOTEKAHUSI, B3aMMOJECUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C
Meabl0  (BO3MOXKHO — HCIIOJIb30BAHME  BUJEOMATEpUAlIOB);  HM3yuy€HUE  MoOjeleH
KPUCTAUTMYECKUX PEIIeTOK anMasa, rpadura, GyiepeHa; 03HaKOMIICHHE C MPOIECCOM
QJICOpPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U  YCTPOWCTBOM
[IPOTUBOTa3a; MoJy4eHne, cCoOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIIIEKUCIIOTO
ra3a; MpOBEJCHHE KAUECTBEHHBIX PEAKIMil Ha KapOOHAT- M CUJIMKAT-UOHBI U HU3y4YEHHE
MPU3HAKOB ~ MX  NPOTEKaHWsS;  O3HAKOMJIEHHME €  MPOAYKUHMEH  CHJIMKATHOMH
[IPOMBIIIJIEHHOCTH; PpEHIEHHE OHKCIEpPUMEHTaJIbHBIX 3a4ady Mmo Teme "Baxkueimue
HEMETAJIJIBI U UX COeAUHEHUS"

MeTamisl 1 uX COCIMHCHUA

3.1

OOmas XapakTepuCTUKa XHWMHMUYECKHX OJJIEMEHTOB - METAJUVIOB HAa OCHOBAaHUU WX
rnonoxkeHus B Ilepumonnueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa u
ctpoeHust atomoB. CTpoeHHE MeTauioB. MeTtaludeckas CBsI3b W METaJUTMYecKas
KpUCTAJUTHYECKasi pemieTka. DIEKTPOXUMUYECKHUI PsJT HAMIPSHKEHUH METaJJIOB

3.2

Du3nyeckrue 1 XUMUYECKHE CBOMCTBA METAIIJIOB. O6IJ_II/IC CITIOCOOBI MOJIYUYCHUSA METAJIIIOB.
[lonsTue o KOppO3un MCTAJUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT KOPPO3HHU. CnnaBbl
(CTaJ'IL, YYT'YH, I[IOpEUIIOMPIHPIfI, 6p0H3a) 1 UX NIPUMCHCHNC B 6BITy W IPOMBIIJIICHHOCTHU

3.3

]_[ICJ'IO‘{HLIC MCTAJJIBL. IIOJIOKCHHUEC B HepHOHquCKOﬁ CUCTEMEC XMMHUYCCKUX OJICMCHTOB
I[I/I MCH,[[CHCCBa; CTPOCHUC HUX AaATOMOB;, HAXOXJICHHUC B TPHUPOAC. dusznueckue u
XMMHYECKHE CBOMCTBA (Ha MMpUMEpPEC HATPHUA U KEU'II/ISI). OKCI/II[BI U TUAPOKCUABI HATPUSA U
KaJIUs. HpI/IMCHCHI/Ie ILIEJIOYHBIX METAIIOB U UX COCIUHEHUI

3.4

[[lenoyHO3EMENBHBIE METAJUIBI MarHud W KajlblLUi: noyokeHue B llepumoamueckon
cucremMe XxumMuuyeckux 3yeMeHToB .M. Menzaeneesa; cTpoeHHe UX aTOMOB; HAXOXKIECHUE
B npupoac. PuU3MYECKME U XUMHUYECKME CBOMCTBA MarHus M Kaibuus. Baxhenmmue
COCTMHEHUST KaibIUs (OKCUI, TUAPOKCUI, coiu). JKEeCcTKOCTh BOABI UM CHOCOOBI e
yCTpaHEHHUS

3.5

AnmtoMuHUIN: TnonoxxkeHue B Ilepuogmueckoil cucteme xumumdeckux 3iemeHtoB JI.U.
MeHneneeBa; CTpOCHHE aToOMa; HAaxoxkAeHWe B npupoje. DHU3HYeCKue U XUMUUYECKHE
cBOMCTBA aMIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUIA U THAPOKCH A ATFOMUHHUS

3.6

DKene3o: monoxkenue B Ilepuogumueckoil cucteMe XuUMHYeCKHX diemeHtoB [[.U.

MCHILGJ'ICGBa; CTPOCHUC aToOMa, HAXOXXIACHUEC B IIPHUPOAC. dOu3nyecKkue U XUMHYSCKHE




cBoMcTBa kene3za. Oxkcuabl, ruapokcuabl u conu xenesa (1) u xenesa (III), ux cocras,
CBOMCTBA U NIOJIyYEHUE

3.7

XMMHUYECKUH 3KCHEPUMEHT: O3HAaKOMJIEHHE C 00pa3laMM METalIoB U CIUIABOB, MX
(pU3MUEeCKUMHU CBOMCTBAMHU; HU3yYCHHE pPE3YJIbTaTOB KOPPO3HHM METAUIOB (BO3MOXKHO
MCTIOJIb30BAaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHIA KAJIbLUS U
HATpUs C BOAOW (BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOIMCTB
PKECTKOM BOJIbI; IIpOLlecca TOPEHUs jKele3a B KUCIOpoJe (BO3MOXHO HCIOJb30BAHUE
BH/ICOMAaTEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX peakLUil HAa MOHBI (MarHus,
KaJblMs, altoMuHUS, 1uHKa, xkeneza (II) m sxemeza (III), menu (II); mabmromenue u
ONMCAHHWE IPOLECCOB OKpAIIMBAHMS IIJJAMEHM HOHAMM HATpHsl, Kajlusg W KajbLus
(BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHAJIOB); HCCIEI0BaHHE aM(pOTEPHBIX CBOICTB
CUAPOKCUAA AIIOMUHUSA U TUAPOKCUIA IIMHKA; PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]a4 10
reme "BakHelye MeTauibl U UX coeIMHEHNs"

XHMMMS M OKpYXKarolas cpeia

4.1

HoBbie maTepuanbsl U TEXHOJOrMU. BeliecTtBa M Marepualibl B MOBCEAHEBHOW KU3HU
uenoBeKa. XUMHUS M 30poBbe. be3omacHoe WCMOJb30BaHHE BEIIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBast moMOIIs TPH XUMHUYECKUX 05KOTaX U OTPABJICHUSIX

4.2

(OCHOBBI SKOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIeH Cpeibl
[1JIK. Ponb XuMuUM B pEIIEHUH HKOJOTMYECKUX mpodiieM. [IpuponHble HCTOYHHMKY
YTJIEBOIOPOAOB (Yroib, IPUPOHBIN a3, He(Th), MPOAYKTHI UX MEPEpabOTKH, UX POJb B
OBITY U TPOMBIIIJICHHOCTH

4.3

XHUMHAYECKUI 9KCIICPUMCHT: H3YYCHUC O6p8.3]_[OB MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)

ITpoBepsemsie Ha OI'D no xumun TpeGoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMmbl
OCHOBHOT'0 00111ero 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOro ypOBHS
MIPOBEPSEMOTrO | OCBOEHMS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILEro
TpebOBaHMS obpazoBanust Ha ocHoBe PI'OC
1 IIpencrasienue:
11 O TIO3HABa€MOCTH SBJICHMHA TNPUPOAbI, TOHUMAaHUE OOBEKTUBHOU

BHAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obiactu COBPCMCHHOTO|
CCTCCTBO3HAaHHA, KOMIIOHCHTA O6IJ.ICI>1 KYJIbTYpPBl U HpaKTquCKOﬁ
JICATCIIbHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O 06H_ICCTBa; ITOHHMMAaHHC|
MCCTa XUMUU CPCIU NPYTUX €CTCCTBCHHLIX HAYK

1.2 O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCICPUMCHTAJIBHLIX U
TCOPCTUUCCKHUX MCTOHAaX UCCICAOBAHNA BCUICCTB U U3YUCHUA XUMUUYCCKUX
peaKLleI; YMCHHEC UCIIOJIB30BATh MOJCIIN IJIA 00BSICHEHHUS CTPOCHHA aTOMOB
1 MOJICKYIJI

1.3 0 chepax mpodeccHOHATBHON CATENbHOCTH, CBS3aHHBIX C XUMHEH U
COBPCMCHHBIMUA TCXHOJIOTUAMU, OCHOBAaHHBIMH Ha JOCTUXKECHUAX
XMMUYECKON HAyKH, YTO MO3BOJHUT OOYYAIOUIMMCS pacCMaTPUBATh XMMHUIO
Kak cdepy cBoelt Oymymiell mpodecCHOHANBHON NEATeIPHOCTH U CIIENaTh
OCO3HAHHBII BHIOOP XMMHUU KaK MPOQHUIBLHOIO MpeaAMeTa MpH Mepexoie Ha
YPOBEHb CpPEIHEro o01ero oopa3oBaHusl

2 Biianenue cucremMoil XMMUYECKHX 3HAHUM M YMEHHE MPUMEHSTh CHCTEMY]




XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKJIKOYACT:

2.1

BAKHENIIME XUMUYECKHE TTOHATHS: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CJIOKHOE BEIECTBO, OAHOPOJHAS U HEOJHOPOIHAs
CMECh, OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJISpHAas MAacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBI O0BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb (CpeaHsisi), XUMHUUECKasi pPEeaKius, Peakiuu COeAMHEHUS,
peaKLuy pa3ioXKEHMs], PEaKlUK 3aMEIlEeHUs, peakuuu oOMEeHa, TEIIOBOU
PPPEKT peaklnu, 3K30- U FHAOTCPMHUECKUE PEAKLUH, paCTBOP, MACCOBas
IT0JIS1 XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MAacCOBasl IOJISl U IIPOLIEHTHAs]
KOHIIEHTpAaLlUsl BEUIECTBA B pacTBOpPE, AP0 aToOMa, SJIEKTPOHHBINA CIOMH
aToMa, aToMHas oOpOWTaNb, pagUyCc aroMa, BaJICHTHOCTb, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBSI3b, DAJEKTPOOTPULATEIBbHOCTb, MOJSpPHAS W
HETIOJSIPHAsT KOBAJIEHTHAsA CBA3b, MOHHAs CBSA3b, METAJUINYECKAs CBA3b,
KpUCTaJUTMYecKasi ~ pemieTka  (aroMHas, HMOHHAs,  METaJUIM4ecKasi,
MOJICKYJIIpHAsi), HMOH, KaTHOH, AHUOH, OJJEKTPOJUT M HEIJICKTPOJIUT,
DICKTPOJIUTUYECKAss  JAUCCOLMAIIMS,  pEeakuuu  HOHHOro  OoOMeHa,
OKHCJIIMTEITBHO-BOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIMTENb u
BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIM3, XUMMUYECKOE
paBHOBEcHE, OOpaTHUMbIE U HEOOPATHMEBIE PEaKIMU, CKOPOCTh XUMHUYECKOM
peakuuu, katanusarop, [1/IK, koppo3us MmeTaiuios, CriiaBbl

2.2

OCHOBOITIOJIATAIOIINE  3aKOHBl ~XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoauueckui 3akoH .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
BakoH ABOrajipo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpHs]
PIIEKTPOJIUTUYECKON JUCCOLMALINUI

BianeHne oCHOBaMH XUMHYECKOM I'PaMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE MPaBWJIBHO HCIONb30BaTh M3YUYCHHBIE BEIIECTBA U MaTepHalibl (B
TOM YHCIIE MUHEpalbHBIE YIOOPEHHS, METaUlbl U CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX UCTOUYHUKOB YIIIEBOJIOPOAOB (YIJIsl, MPUPOIHOTO
ra3a, He()TH) B OBITY, CEILCKOM XO341CTBE, HA MMPOU3BOJICTBE U MIOHUMAHUE
BHAUEHUS KUPOB, OEIKOB, YIJIEBOJOB JJIsi OpraHM3Ma 4YeJOBEKa; YMEHHE
[IPOTHO3UPOBATH BIUSHUE BEUIECTB U XMMUYECKUX MPOILIECCOB HA OPTaHU3M
YeJIOBEKA M OKPYKAIOLIYIO IPUPOJIHYIO CPEey

3.2

YMCHHUEC UHTCI'PUPOBATD XUMHNYCCKUC 3HAHUA CO SHAHUAMU NPYTHUX y‘{e6HBIX
MMPCaAMCTOB

3.3

HaJIMYMe OMNbITa padOThl C PA3NUYHBIMM HCTOYHMKAMHM WHGOpMAlMU MO
XUMUM ~ (HayyHas W Hay4yHO-TIOMYJISIpHAs  JIUTEpaTypa,  CIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BCHICCTBAX, HX
[MPEBPAIICHUAX W MMPAKTHYCCKOM IMPUMCHCHUHU W YMCHHEC HCIIOJB30BATH €€
J1J1 PCTICHU A y‘—Ie6HO-H03HaBaTeJ'H)HI)IX 3aga4

BnasgeHue ocHOBaMM MOHATUHHOTO amnmapaTta U CHMBOJIMYECKOTO S3bIKA
XUMHUH U1 COCTaBieHUs] (GOPMYJ HEOPraHMYECKUX BEIIECTB, YpPaBHEHHI
XUMHUYECKUX PEakinii; ocHoBaMu xumudeckoil HomeHknatypel (IUPAC u
TPUBUAIILHOI)

'YMeHne OOBSICHATh CBsA3h TIOJNOKEHHS djeMeHTa B [lepwomnueckoi
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX

PJIeMEHTOB (COCTaB M 3apsa  sjapa, oOOImee YHuCIO0  AJICKTPOHOB),




pacrnpeaciCHuCM JBJICKTPOHOB 110 OJOHEPICTUYCCKHUM YPOBHAM aTOMOB
MCPBLIX TPEX NCPUOJOB, KAJIWA U KaJIbIIUA

6 [IpencraBieHue O NEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB XHMHYECKHX
DIIEMEHTOB  (paguyc aTtoMa, OJJIEKTPOOTPHUIATEIBHOCTh), TMPOCTHIX H
CIIOKHBIX BEIIECTB OT MOJIOKEHUs 3JieMeHTOB B [lepuomudeckoii cucreme
(B MaJbIX MEpPHOJaX U TJIABHBIX MOATPYIIAX) U ANEKTPOHHOTO CTPOCHUS
aToMa
7 'YMenue kinaccuuImpoBars:
7.1 XUMHUYECKUE PJIEMEHTBI
7.2 HEOpraHMYEeCKre BEllecTBa
7.3 XUMHYECKHE PeaKIuu
8 'YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTENIEHb OKHCICHUS! XUMUYECKUX JIEMEHTOB, 3apsiJi HOHA
8.2 BUJ] XMMHYCCKOW CBS3M W TUI KPUCTAIUIMUECKOH CTPYKTYpHl B
COCTMHEHUSIX
8.3 XxapaKTep Cpeibl B BOJHBIX PacTBOpPaxX BeMIeCTB (KHCIOT, OCHOBAHUH )
8.4 OKUCITUTENh ¥ BOCCTAHOBHUTEIIb
9 'YMenne xapakTepu3oBath (U3NYECKHE M XUMHUYECKHE CBOMCTBA!
9.1 [POCTBIX BELIECTB (KUCIOPOJ, O30H, BOJOPOI, rpaduT, anmas, KpeMHHIA,
a30T, docdop, cepa, XJIOp, HATPUIA, KAIWH, MATHUNA, KaJbLUN, aTFIOMUHUM,
PKEJIE30)
9.2 CIIOKHBIX BEIIECTB, B TOM YHWCJI€ MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THUAPOKCHABI MeTamuioB [ - [IA
rpynmn, amtomunus, menu (1), nunka, xenesa (II u III), okcuasr yraepoaa (11
u 1V), kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a3o0THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBAs! KUCIIOTa U MX COJIH)
9.3 MPOTHO3UPOBATh U XapaKTePU30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT
X COCTaBa U CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOICTB, BO3MOXHOCTh TMPOTEKAHHUS XUMHYECKHX MPEBpPAlICHUA B
A3TTUYHBIX YCIOBUSIX
10 'YMeHue cOCTaBISITh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHHsSI PEAKIUil, B TOM
qrcIe:
10.1 [peaKIiii HOHHOTO OOMEHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
10.3 VJUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA H3Y4YEHHBIX KJIACCOB (TPYI)
HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPIKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3b MKy HUIMHU
11 'YMeHue BeIYUCIITh (IPOBOAUTH PACUEThI):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO
TOJTI0 XMMHYECKOTO 2JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIIO BEHIECTBA B pacCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
11.4 [0 YpaBHEHUSIM XMMHUYECKUX PEAKIHMI U HAXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MTPOJIYKTOB PEaKIIUU
12 Branenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJAMH HAY4YHOTO IIO3HaHHWsS (HAOJI0JeHNe, HW3MEpPEHHUE,




PKCIIEPUMEHT, MOJIECTUPOBAHUE) MPU H3YYEHUU BEIIECTB U XHUMHUYECKHUX
SIBIICHUH; yMeHHE C(HOpMYIHpPOBATh MPOOJIEMY M TPEUIOKHUTH MyTH €
[perieHust

12.2

0e30macHOl paboThl ¢ XUMUYECKIMHE BEIIECTBAMU, XUMUYECKON MOCYIOU U
11a00paTOPHBIM 000PYIOBAaHUEM

12.3

MpaBrJiaMyd OE30MAaCHOTO OOpAaIIeHUS C BEIIECTBAMH, HCIIOJIb3yeMBIMH B
[OBCEHEBHOM JKM3HU, MpaBUJIaMHM I[OBEJICHHS B LEIAX COEpexKeHus
3I0pOBbS M OKPY)KAIOLIEH INPUPOJHOM Cpelbl; IIOHMMAaHHWE Bpena)
(omacHOCTH) BO3AEMCTBUS HA KUBbIE OPraHU3MBbI OINPEAEICHHBIX BEIIECTB,
CII0COOOB YMEHBILIEHUS U IPEJOTBPAIIEHHS] UX BPEJHOTO BO3/IEHCTBUS

13

Hanmmuaue MMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUA MW OCYIICCTBJICHUA
CIICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB!

131

M3YUCHUC W OIIMCAHUC (1)I/ISI/IIIGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
q)HSquCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMH, OIbITHI, WJIJIFOCTPHUPYOLINE
MIPHU3HAKHW ITPOTCKAHUSA XUMHYCCKUX peaKum?I

13.2

M3YUCHUC crmoco0oB PpasaciICHUs cMmeceilt

13.3

[MOJIYYCHHUEC KHUCJIOPOAda U HU3YUCHUC €ro CBOﬁCTB; [MOJIy4€HHuEe BOAOPOAa U
M3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJTICKHUCIIOTO TIa3a W H3YUYCHHUEC Cro
CBOI>'ICTB; IMOJIYYCHHUEC aMMHAKa U N3YUCHUC CTO CBOMCTB

134

[IPUT'OTOBJICHUC pacTBOpPOB C OHpGI[GJ'ICHHOfI MacCOBOM ,Z[OJICI71
[PaCTBOPCHHOI'O BCIICCTBA

135

MPUMEHEHHE WMHJUKATOPOB (JaKMyca, METUJopaHxka U (eHondranenHa)
IS OIpEe/IeNIEHNsI XapaKTepa CpeJibl B pacTBOpaxX KUCIOT M IIEN0UeH

13.6

MCCJIC/IOBAHKME M OMHMCAHUE CBONCTB HEOPTaHMUECKHX BEIIECTB PA3THUUHBIX
KJIACCOB; HW3Yy4Y€HWE B3aUMOJCUCTBUS KHUCIOT C METaUlaMH, OKCHIaMHU
METaJJIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHHUSIMHU, COJISIMU;
MOJIyYCHHUE HEPACTBOPUMBIX OCHOBAaHWMW; BBITECHEHHE OJHOTO METaJIa)
IPYyr'MM U3 PacTBOpa COJHM; HcCCeloBaHUE aM(OTEpHBIX CBOMCTB
TUAPOKCHIOB aTIOMUHHUS M IIMHKA

13.7

PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam: "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeauHEHuU"; "DnekTponuThyueckas auccoruanus';
"Baxaeiimme HeMeTaIUIEI U X coeqnHeHnsa"; "Baxueiime MeTalnbl U UX
coenuueHus"”

13.8

XMMHYECKHE JKCIIEPUMEHTBI, HJUTIOCTPUPYIOIIME TPU3HAKK TPOTEKAHHS
[peaKImii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIIMU Ha MPHCYTCTBYIOIINE B
BOJHBIX PacCTBOPAX MOHBI: XJOpPHUI-, Opomua-, noaua-, cyabdar-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCHI-HOHBI, KaTHOHBI aMMOHHS,
MarHusi, KajibliUs, aTlOMUHUS, skene3a (2+) u xeneza (3+), menu (2+),
[TIHKA

14

'YMeHue:

141

[pEJCTaBIATh  pe3yiabTaTbl  SKCIIEpUMEHTa B (opMe  BBIBOJIOB,
TOKa3aTenbCcTB, TpaQuKOB W TAaONML ¥ BBUIBIATH SMIIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBSI3U MEXKIY pealbHO HAOII0JaeMBbIMU XUMUYECKHUMHU
SIBIICHUSIMA W TIPOIECCAMH, TMPOUCXOIAIIMMH B MaKpO- U MHUKPOMHPE,
0O0BSACHSATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB

[lepeueHp 371EMEHTOB COAEPKAHMSL, TPOBEPSAEMBIX HA OCHOBHOM



TOCYAapCTBCHHOM 3K3aMCHC 110 XUMHUU

Kox

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

HepBOHaanBHBIe XUMHUYCCKUEC ITOHATUA

11

Uucteie BemectBa u cMecu. CiocoObl pa3siesieHus: cMecei

1.2

IATOMBI U MOJICKYJIBI. Xumudeckue 3JaeMEHTH. CHMBOIBI XMMHUYECKHX DJIEMEHTOB.
HpOCTBIG 1 CJIOKHBIC BEIICCTBA.

1.3 Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XHMHYECKHMX 3jeMeHTOB. CTeneHb
OKHCIICHUS

1.4 Bakon mocrosiHcTBa coctaBa BeriecTB. OTHOCUTEbHAS aToOMHast Macca. OTHOCHUTEIbHAS
MoJieKyJisspHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHUH

1.5 [KomuuecTBo BerectBa. Moub. MossipHas macca. MosspHbIii 00beM ra30B. B3auMocBs3b
KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €MHUI] BEIIECTBA

1.6 (®dusnueckre ¥ XUMHUYECKHE SBJICHHUS. XHMHYECKAss PEaKIHs M €€ NPU3HAKH. 3aKOH
COXpaHEHUs MACChl BENIECTB. XMMUYECKHE YPaBHEHUS

2 [[lepromuueckuii 3akoH u llepuoguyeckas cuCTeMa XUMHYECKUX diemeHToB JI.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [[Tepuomuueckuii 3akoH. Ilepuoamueckas cucTeMa XMMHYECKUX djementoB J[.N.
Menpneneesa. [lepuonsl n rpynmnsl. @PU3MYECKUN CMBICH ITOPSAIKOBOIO HOMEPA, HOMEPOB
[I€pUO/a U IPYIIILI JIEMEHTA

2.2 |Ctpoenne aromoB. CocraB aromubIx simep. M3otombl. Jnektponsl. CrpoeHue
PIIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 XuMuyeckux s3jemMeHToB [leprogumueckoit
cuctemsl J[.1. Menaeneesa

2.3 [3aKOHOMEPHOCTH B HW3MEHCHHH CBOWCTB XHMHUYCCKHX JJIEMEHTOB TIEPBBIX TPEX

[epuoaoB,  Kalusg, Kaublus  (paguyca  aTOMOB,  DJIEKTPOOTPUIIATEITHLHOCTH,
METaUTMYECKUX M HEMETAUNIMYECKHX CBOWMCTB) M MX COEJUHEHUUW B COOTBETCTBHH C
[oJI0)KEHHEM dJIeMeHTOB B [lepronyueckoit cucteMe u CTPOCHUEM UX aTOMOB

CTpoeHue BeniecTna

3.1

XHUMHUYECKast CBA3b. KoBanenthnas (HOJ’IﬂpHaﬂ )51 HCHOJ'ISIpHaSI) CBA3b.
9J'IeKTpOOTpI/II_IaTCJIBHOCTB XUMHYECKHX 3JIEMEHTOB. MoHHas cBa3b. MeTammndeckas
CBA3b

3.2

Tumb KPpUCTAINIMYCCKUX PCUICTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/IquKaSI), 3aBUCHUMOCTH
CBOMCTB BEIIIECTBA OT TUIIA KpHCT&HJIH‘ICCKOfI PCHICTKU U BUA XHUMHYECKOU CBA3U

Baxxneiie NpEACTAaBUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemerannsl 1 UX COeIMHEHUS.
MeTaibl U UX COSINMHEHUS

4.1

Kinaccudukanmss W HOMEHKJIATypa  HEOPraHWYECKHX  COCIWHEHUN:  OKCHJIOB
(coneoOpa3yrolue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HECOIe00pa3yIolIue;
OCHOBAaHMH (IEJIOYM ¥ HEPACTBOPHUMBIC OCHOBAHMS); KHUCIOT (KHUCIOPOACOAepKaIINe U
0ECKHICIIOPOAHBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KHCIIBIX)

4.2

du3nuecKkrue 1 XMMUYECKHE CBOMCTBA MIPOCTHIX BEUIECTB-HEMETAIIOB: BOJIOPO/IA, XJIOPA,
K1CIIopo/ia, cephl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

Dusnyeckue W XUMHYSCKHE CBONCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JIMTUSA, HaATpPHA,
KaJIWusi, MarHusd W KaJlbLIUA, aJJFOMHHHA, XKCJIC3Aa. BHGKTPOXI/IMI/ILICCKI/Iﬁ pan HaHpﬂ)I(CHI/Iﬁ
MCTaJIJIOB

4.4

Du3nyeckue W XHUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCAUHEHHH HEMETaJJIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPO/IA, aMMUAKa

4.5

Du3nyeckue U XMMUYECKUE CBOMCTBA okcuaoB HemetaywioB: cepol (IV, VI), azora (11,




[V, V), dochopa (IlI, V), yraepoma (II, IV), xpemuus (IV). [lomydenue OKcHmOB
HEMETaJJIOB

4.6

Xumuueckue cBoiictBa okcu0oB: MetaioB IA - IITA rpynn, nuunka, meau (II) u xenesal
(11, I1I). ITomyyeHue OKCHI0B METAJIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHHMA H aM(OTEPHBIX THAPOKCHAOB (HAa TpUMEpE]
THIPOKCUIOB AaMIOMUHUS, Kene3a, nuHKa). [lomydeHne ocCHOBaHHWA M aM(pOTEPHBIX
CUPOKCHJIOB

4.8|00mme XMMHYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOAHOH, CEPOBOIOPOIHOMN,
CEpHUCTOM, CEpHOW, a30THOH, ¢ochopHOH, KpeMHUEBOH, yroiapHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM Kucior. llomydenwue
KHCIIOT

4.9 |061mue XMMUYECKUE CBOMCTBA CPEIHUX COJIEH. [Tonyuenue conen

4.10[[Tosryyenue, cobupanue, paclio3HaBaHUe BOJOPO/a, KHCIOPOAa, aMMHAKa, YIIEKHCIIOrO
rasa B JJabopaTOpuu

4.11Tony4yenne aMMuaKa, CEpHOM M a30THOM KUCIOT B MPOMbIIIIEHHOCTH. O01IHe Cr1ocoObI
[1OJTy4EHUs] METaJNIOB

4,12 eneTryeckast CBSI3b MEK/TY KIIaCCaMK HEOPTaHWIECKMX COEANHEHHIM

5 [XuMuUeCKHe peaKIiu

5.1

Kiaccupukanys XUMUYECKUX PEAKLUI 110 pa3IMyHbIM IPU3HAKAM: 110 YHUCIY U COCTaBY
[YIACTBYIOLIMX B PEAKIMH BEUIECTB, MO TEINIOBOMY 3((eKTy, Mo M3MEHEHUIO CTETeHEeH
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB

5.2 [TeroBoit 3((HEKT XUMHYECKOW pPEaKIMH, TEPMOXHMHUYECKHE YpaBHEHUS. DK30- U]
PHAOTEPMHUYECKHE peaKIiK. TepMOXUMHUECKHE YPaBHEHUS

5.3 |OKUCIUTETPHO-BOCCTAHOBHUTEIbHBIE  peakuui. OKHCIUTENH W BOCCTaHOBHUTEIH.
[Iporieccel OKHCIEHHSI M BOCCTAHOBIIEHHS. OJEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTEIILHON pEAKIUU

5.4 Teopust dNEKTPOIUTHYCCKOW Aucconuanuyi. KaTHOHBI, aHUOHBL. JIEKTPOJIHUTHl U

HCOJICKTPOJIUTHI. CunbHbIC U clTa0bIe QJICKTPOJIUTHI. CreneHb JUCCOoMann

5.5

Peakiiun ©MOHHOTO oOmeHa. YcimoBus IMPOTCKAHUA peaKuHﬁ HOHHOTI'O O6MCH8., IIOJIHBIC U
COKpAICHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMMHS 1 OKpY’KaroIlas cpenia

6.1

BemecTBa 1 Marepualibl B IOBCEJHEBHOM KM3HU 4elloBeKa. be3onacHoe ncnoab30BaHue
BEIIECTB M XMMHUYECKHX peakuuii B jabopatopun u ObiTy. IlepBas momorp mnpu
XMMHUYECKHX 0XKOTrax M OTPaBJICHUSIX

6.2

XUMUYeckoe 3arpsi3HEHHE OKpYXKarouled cpeapl (KUCIOTHBIE MHOXKAM, 3arpsA3HEHue
[MOYBHI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro npeaoTBpaiieHus llpenensHas gomycrumas
koHueHTpauus BemecTB (IIJK). Ponp XuMum B permieHMHM 3KOJOTHYECKHX IMPOOJIEeM.
Y cunenue napaukoBoro s dexra, pa3pyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, (ocdopa, yraepoga, KpeMHUS U UX COEIUHEHUH B OBITY,
MEIUIIMHE, MPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. IlpuMeHeHue MeTamioB u
CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUMN, OpoH3a) B OBITY M MIPOMBIIUIEHHOCTH HX
coenuHeHuil. IloHATHE O KOpPpO3MM METAUIOB, OCHOBHBIE CIIOCOOBI 3allUTBI HMX OT|
KOppO3H1H

6.4

[TpupoHBIE HCTOYHHUKH YTIIEBOJAOPOIOB (yroib, MPUPOIHBIN Ta3, He(Th), TPOIYKTHI UX
repepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHayabHbIE MOHATHSA 00 OPraHMYECKMX BELIECTBAX KaK O COCAMHEHMSIX YIJIepojia

(MeTaH, 9TaH, ATHJIEH, AllETHJIEH, TaHOJ, TJUIEpUH, YKCycHas kucnota). [lonstue o




OHOJIOTMYECKH Ba)KHBIX BCIICCTBAX: KUpaAX, 6em<ax, yriieBoaax - U UX poOJikn B KHU3HU
UCJIOBCKA

7 |PacyeTsr;

7.1|mo hopmynaM XUMHUYECKHUX COCAMHCHUI

7.2 macchl (MaccoBOi#i) JI0JIH paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 |10 XUMHYIECKUM YPaBHEHHSAM

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Xumus, 8 kiacc/ I'abpuensa O.C., OcrpoymoB U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«UznarensctBo «IIpocBerienuey

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKunoHepHOe

obmectBo «M3narenbcTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

["abpuensn O.C., OctpoymoB N.I'., CnankoB C.A.: Xumus. Ypoku XuMuu B 8 Kiiacce.
Mertoanyeckoe nocobue. M3aarenscrBo: [Ipocsemenue, 2022 r.

I'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A.: Xumus. Ypoku XuMuu B 9 kiacce.

Metoaunueckoe nocobue. U3znarensctBo: [Ipocsenienune, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

[Tudposoii oOpa3oBaTenbHbIN MOpTaN 1 mKoid https://www.yaklass.ru/?3
Omnnaitn-mkona «®oxcopa» https://foxford.ru/

Bu6nuoreka [JOK
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