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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU IpPEnoJaBaHus yd4eOHOro mpenMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
U3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TPeOOBaHHM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTMYECKOM 0e3011acHOCTH, POOJIEM 3paBOOXPAHEHNUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHHsl MPOrpaMMbl MO XUMHHM C(HOpMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 110 NPUHLUIY IOCIENOBATEIBLHOTO Pa3BUTHsA 3HAHWNW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MEKTPOIUTUYECKOHN TMCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBSACHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U BO3MOYKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHHIO M METOAAM I03HAaHUA B Hayke. M3ydeHue xumMun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKd, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHME MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydarolMMHUCsS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBIEHUS OKPYXKAIOIIEr0 MHUpA, MUCHOJNb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pElIeHUH MpoljeM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln0), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IMepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUCTeMe Hayk. Tema u
BenecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe cocTtosHue BemiecTB. [lonstue o
METO/Iax MO3HaHMs B XUMHH. UnCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJIGKYJbI. XHUMHYECKHE JJIeMEHThI. CHUMBOJIBI XHMHYECKHUX JIJIEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KosmmuectBo BemecrBa. Monbs. MonsipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAHCHHS MACChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kiraccudukammsi XUMUYIECKUX PeaKuit
(coenuHeHus, pa3noKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0M, mpaBmiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHe (Pu3nueckux (TJIaBJIeHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHE CBEUH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBIEHU, HaOI01eHNe
W ONKCAaHWE TPU3HAKOB TPOTEKAHUS XMMHUUYECKHX peakiui (pasliokKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3auMoOjeicTBue kene3a ¢ pactBopoMm conu meau (II), m3ydenuwe cmocoOoB
pa3fielieHuss CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBHIMApUBAaHUE, IUCTUILIALIUS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HAONIOJIEHHE U ONMCAHHE
pe3y/bTaTOB MPOBENEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3JI€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONydeHHUs KUCIOpojga B Jaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupone. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.



TennoBoit >(pdekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B IPHUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BOoAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUMCTKA
MPUPOAHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OINpeesieHue COJep>KaHusl KUCIOpoJa B BO3MyXe, MOJIydeHue, cooupaHue,
pacro3HaBaHWe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHUE, pPACIIO3HABAHUE U
U3y4eHHe CBOWCTB BOjAOpojAa (ropeHue), B3aumojeictBue Boaopoaa ¢ okcuaoMm wmenu (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMI0IeHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUsI OKPAaCKH MHAMKATOPOB B PAacTBOpPAx KHUCIOT U LIEJIOYEH, M3yyeHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peakuMii HEUTpaJIM3alMM, IIOJy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajljla JPYTUM U3 pacTBOpa COJM, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxunenine
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TOMBITKM KJIACCUPUKALUKA XUMHUYECKUX dyieMeHToB. [loHsATHe o rpynmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux osnemeHroB J[. M.
MenneneeBa. Koporkonepuognas u junHHONepuoaHas (opmbsl Ilepuoanueckoit cucteMbl



xumuueckux ssemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3HUECKUd CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI AIIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, pEaKuu pPa3yioKeHUs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIE TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCHpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsiji, BELIECTBO, TeIO, O0BbEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TIOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KaIbLUs U UX COECAUHEHMM B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOW PEMIETKHM M BHJAa XUMHUYECKOU
CBSI3H.

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

Knaccugukaius XUMUYECKUX peakiuil Mo pa3IudHbIM MpHU3HAKaM (110 YHCITY M COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TeIIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
HAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 ckopocT XUMHUYecKoi peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. PakTOphl, BIHAOIUME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U IOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS peaKklMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuui. CBOICTBa KUCIOT, OCHOBAaHUN M COJIEM B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye M cojeil (BO3MOKHO HCIIOJIb30BaHME BUJEO MAaTEpUANOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEAaKIMi (FOpeHue, peaklu pa3jiokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue MU (pU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPTaHM3M 4YejloBeKa. BaxkHelmme Xaopuasl
U X HaXO0X/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(HUKAIIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHIBI CEphbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUM B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpYyXKawollehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OOmas xapakTepucTuka 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpOCTpaHEHHWE B NpUPOAE, (QHU3UUECKHE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHU4ecKoe 3arpsi3HEHHE OKpY’Karollel Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHUE BO31yXa, MOYBbI U BOAOEMOB). docdop, amioTporHble MOIUPUKALIH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrtepucthka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3MYECKUe M XMMUYECKHE CBOMCTBA, JIeHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4YeHHUEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TII00aJBHOTO TOTEIUICHHsS KiIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kucimora U eé
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4eHHE W TIpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
HIPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHavanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeraH, »TaH, OSTWIEH, AalETWIEH, STaHOJ, IJHULEPUH, YyKCycHas kuciota). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
CoenuHenus kpeMmHusi B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX HCIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeiimne
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEICHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHAliOB), O3HAKOMIIEHHE C O0paszliaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO



HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yYEHUE MOJENel KpHUCTaUNIMYECKUX PEHIETOK aamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTAa3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KAaYeCTBEHHBIX peakiuii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJUIBl U UX COCIUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHUMHUYECKHX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
peméTka. DJIEeKTPOXUMHUYECKUN psJ HanpspkeHUH MerauioB. (DU3MYecKne W XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl nony4eHus: MeTayuioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB J1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHECHUM.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxkeHue B Ilepuomgmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KaJbLHs (OKCHUJI, THAPOKCHU/I, cOJn). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH 1A ATFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeCcKux a3nemeHTtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B npuponae. Ouznueckue 1 XMuMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOW (BO3MOXHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS Keje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NWHKA, *kene3a (II) u xenesza
(I1I), meau (II), HaOmroieHNE W ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
KaJIisg ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTaulbl U UX COSTUHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Marepuanbl B MOBCEIHEBHOM *KU3HU 4YeloBeka. be3omacHoe MCMOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.



XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpenenbHas JOIMyCTUMast KOHIICHTPaIUs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

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

Mesricnpeomemmnie ceazu

Peanuzanust MexXnpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKALUS, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®duszuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, HN30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJa, DJJICKTPUYECKUW 3apsii, MPOBOAHUKH, TMOJIYIPOBOIHHUKH,
JTUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBI, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO O0IIero 00pa30BaHUS
JIOCTHUTAIOTCS B X0J1e O0YYEHHsI XUMHHU B €IMHCTBE y4eOHOH M BOCIIMTATEIBHOM JESITENEHOCTH B
COOTBETCTBUM C  TPAJWIMOHHBIMH  POCCHHCKAMH  COLMOKYIBTYPHBIMH H  JyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBHJIAMUA M HOPMAaMH TOBEICHHS H
CIIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIIMATM3AIIIH 00YJAOIINXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIMPEHHE ONbITa JCATENLHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

IIECHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HAcJeIUI0, TOHMMaHHs 3HAYEHHs XMMHYECKOW HayKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMAaNueid O MepeqoBhIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOI M OTEUECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOMCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEJICTABICHUST O COLMAIBHBIX HOPMAax M MPaBWIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HMCCIIeI0BATEIbCKOM, TBOPYECKOW MW JAPYIMX BHIAX JEATEIFHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOM JIESTENBHOCTH MIPH BBIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,



BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUHM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMPOIECCE ITOH Y4eOHOU NesATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHUE M TMOCTYNKU CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM € YUETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKON  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH HAyYHOW  KapTUHBl MHpa, MpPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOIHON CpeAod, O poiu
XHMMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTE;

MO3HaBaTeJIbHbIE MOTHUBBI, HANpPABJICHHBbIE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOoMUMBIC Il OOBSCHEHUS HAOJIOJaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, NOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHI0 M TMO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0pOBBII 00pa3 JKU3HU, OCO3HAHWE TIOCIEJACTBUM W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHOTpPEOIEHUS alKorojis, HapKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBuJl 0€30MacHOCTH MpH OOpallleHMH ¢ XMMHYECKHMHU BEIIECTBAaMU B OBITY W peallbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MPOoQeccHii M Tpyaa pa3iIuyHOrO pojia, YBaXKEHHE K
TPyy U pe3yiabTaTaM TPYAOBOU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0 XHMHH, OCO3HAHHBI BBHIOOp WHAUBUIYAILHOW TpPaeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C YUE€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHON NMpodecCHOHATbHONW NIEeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 9K0JIOrM4eCKOro BOCITUTAHUS S

HKOJIOTMUYECKHU I[eIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil 0€30MacHOIO MOBEACHMS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HU JTIOJIEH;

CITOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJTy4YaeMble MPU HM3YyUYEHUU XUMHUH, ST PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXaIollel MPUPOIHON CPEeOM, JUIsl OBBIILICHUS] YPOBHS SKOJIOTHUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MPAKTHKE.



METAIIPEJIMETHBIE PE3VJIBTATHI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHSATHUS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax | MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC Y4cOHBIC NCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTHBHBIC), KOTOpbIE 00€CIeunBarOT (POpMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIICCTBICHUIO YU€OHOM JESITEIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Joruuyeckue AeMcTBHUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TMPU OCBOCHMHM 3HAHMI:
pacKpbIBaTh CMBICI XUMHUYECKHX MOHSTHM (BBLACNIATH HX XapaKTepHbIE IPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHSATUSMU), UCIIOIH30BATh MOHATHUS IJIsI OOBSICHEHUS
OT/IENbHBIX (AKTOB W SBJICHUMN, BHIOMpAaTh OCHOBAaHUS W KPUTEPHH IS KiacCU(UKAIIUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YyUeHUsl, CTPOUTH JIOTUYECKUE PACCYXKIeHUs (MHAYKTUBHEIC, IEAYKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE MPUMEHSATH B MPOIECCE MO3HAHUSA MOHATHA (NIPEAMETHBIE U METAINPEAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, IMPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHM MOJICJIbHBIC MPECTABICHUS — XUMHUUYECKHIN 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKass (GopMylia W ypaBHEHHUE XUMHYECKOH pEakIuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM 3TUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMUYECKUX PEAKIMH, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBCHHBIC CBSI3H H
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS.

YMEHHUE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA TO3HAHMS, a
Tak)k€ B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMUS THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMHK W TPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJIOM MpoIlecca, CAMOCTOSTENHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABISATh OTUET O MPOAEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH MHPOPMALIUIO PA3TUIHBIX BHJIOB
1 (opM mpeICTaBICHNUS, TOTYyYaeMYIO U3 Pa3HBbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpATypa
XUMHYECKOTO COJIEp’KaHMs, CIOpaBOYHBIE TOcoOWsA, pecypchl HHTepHeTa), KPUTHYECKHU
OIICHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3TUYHbIE METOJIBI M 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(GOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YU€OHBIX M MO3HABATEIBHBIX 33/1a4
OmpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH WCIHOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIaICHUE KYJIbTYpOH aKTUBHOTO HCIIOIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (OopMy MpeAcTaBICHUS



uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peIIaeMble 3a/adydl HECIOXHBIMU CXEMaMH, TuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIONb30BaTh M AHATU3UPOBATH B Mpolecce y4yeOHOM M HCCIeI0BATENbCKOM
JESTEIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIpPOCH (B Xole jauanora M (WIM) IUCKYCCHH) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MpeJI0KEHHON 3a1a4H;

YMEHHSI PEACTABIISATE MOMy4YEHHBIC PE3yIbTaThl TO3HABATEIBHON JIEATEIHHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTaxX; JeNaTh TPE3CHTAIUI0 PEe3YJbTaTOB BBIMOJHCHUS XUMHYECKOTO
JKCIIepUMEHTa (Ja00paTOpPHOTO OMbBITa, J1A0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJILHON U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH NpPU PELICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéra
o0LIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMI (0OCYyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe YHHUBepPCAJIbHBIE YUeOHbIE IeiiCTBHUS:

YMEHHE CaMOCTOSATEIBHO ONPEICISTh NN ACSITeILHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUI NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMOJIy4eHHUS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BEIECTBAX W PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeMu,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraeéMbIe B YCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHHMS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAeWCTBUMM, crneuuduueckue ais
npeIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K konmy oOyuenus B 8 kKjacce mpeaMeTHbIe pe3ybTaThl HA 0a30BOM ypPOBHE TOJIKHBI

oTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:
o pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKH
3JIEMEHT, NPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca, KOJIWYECTBO BEIIECTBA, MOIb,
MOJIIpHAs Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUH, MOJISPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPUIIATETILHOCTh, CTETIEHh OKUCIICHHS, XUMHUECKas
peakius, Kiaccu(UKaMs PEakIui: peakIMh COCTUHEHUS, PEaKIUU Pa3IOKEHUsS, peaKIuu
3aMeNICHUS, PEAKITMK 00MEHa, FK30- M SHIOTCPMUICCKUE PEAKITUH, TETUIOBOW d(P(EKT peaKinH,
SJIPO aToOMa, DJIEKTPOHHBIN CJIOH aToMma, aTOMHasi OpOUTalb, palyC aTOMa, XUMHUYECKast CBS3b,
MOJISIpHAasl U HETOJspHAas KOBAJICHTHAas CBs3b, MOHHASI CBSA3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;



o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IIOHATHUI M NPUMEHATH 3TU
MOHSTHS IIPU OMTUCAHUH BEILECTB U UX MPEBPAIICHU;
o UCIOJb30BaTh XMMUYECKYI0 CHUMBOJHMKY JUIS COCTaBICHHS (OpMyN BeUIeCTB U
YpaBHEHUN XUMUUYECKUX PEaKIINii;
o OTIpENIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEHCHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCT BELIECTB K ONPEACIEHHOMY
KJIACCy COEAWHCHHWA 1O QopmyiaMm, BUJ XUMUYECKOW CBS3M (KOBaJCHTHAss W HWOHHAS) B
HEOPraHMYECKUX COCAMHEHUSX;
. packpsiBaTh cMbica I[lepuoanueckoro 3axkona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
[OHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXpPAaHEHHsS] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOraipo;
. ONHMCBHIBaTh W XapakTepuzoBaTh TabiamuHyo ¢opmy [lepuonnyeckoit cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymmna)», manbsie U OOJbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B Tabnune «llepuonudeckas cucreMa xumuueckux snemeHnToB J[. 1. MenneneeBay c
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
a1pa, o0lIee YUCIIo EKTPOHOB U PACIPEIeTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);
o KJIacCU(UIUPOBATh XMUMHUYECKHUE DSJIEMEHTBHI, HEOPraHUYECKHE BEIeCTBA, XMMHUECKUE
peaxiuu (1Mo YUCIy U COCTaBY YYacTBYIOUINX B PEAKI[UH BEIIECTB, M0 TEINIOBOMY 3P dEKTY);
o XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEHIECTB PAa3JIMYHBIX
KJIACCOB, MOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIIHii;
o IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT KX Kaue€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
o BBIUHCIISITh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
o MIPUMEHITh OCHOBHBIE OIEPAllMM MBICIUTEIBLHOW JAEATENbHOCTH — aHajdUu3 U CHHTE3,
CpaBHEHME, 0000IIeHHEe, CHUCTEMaTH3aluio, KiIacCU(UKAIHMIO, BBISBICHHE MPUYUHHO-
-CII€/ICTBEHHBIX CBSI3€Ml — JJI1 UW3YYEHHs CBOICTB BEIIECTB M XHMHUYECKUX peakiui,
€CTeCTBEHHO-HAyUHbl€ METO/bl MO3HaHHUA — HaOJI0eHUEe, HU3MEpEeHUe, MOJEeIUPOBaHHE,
HKCHEPUMEHT (peasbHbI U MBICTICHHBIH);
o clleloBaTh IMpaBUjaM  IOJb30BaHUS XUMHYECKOM TMOCyAoH U  JabOpaTOpHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHIo Ta3000pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBJICHUIO PAaCTBOPOB C
ONpeACNEHHON MaccoBOM J0J€l pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH U IPOBOJIUTH
XUMHUYECKHE SKCIEPHUMEHTHI 10 pPAclO3HABaHUIO PAcTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBIO
MHAUKATOPOB (1akmyc, ¢peHondTaaert, METUIOPaHK U APYTHE).

K xonny oOyuenus B 9 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



. pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX TMOHSTHI: XMMHYECKUH SIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XMMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEIUIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIIUTHL,
AIIEKTPOIUTUYECKAsT MCCOIMALUS, PEAaKUUHd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTEIb, BOCCTAHOBMTENb, OKUCICHUE M BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUECKasi CBA3b (KOBaJCHTHAs, MOHHAS, METAUINYECKast), KpUCTAINYeCKast
peméTKa, KOpPpO3HWsl METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pPEaKUHH, MPEeAesIbHO
nonyctumas konuentpanus [1JIK Bemectna;

. WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IIOHATUM M NPUMEHATH 3TU
MOHSITHUS MIPU OMKMCAHUY BEIIECTB M UX MPEBPAIICHUI;

. UCIOJb30BAaTh XMMHUYECKYI0 CHMBOJHKY JUIS COCTaBJeHHS (OpMyNl BeEIIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

. ONpPEJEATh BAJICHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOTO COCTaBa, IPUHAIJIECKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCIMHEHMM IO
dopMynaM, BUJI XUMHUYECKON CBSI3U (KOBaJICHTHAs, MOHHAsl, METAJUIMYECKAsl) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPAx
HEOPraHWYECKUX COEAMHEHM, TUIl KPUCTAIUIMYECKOMN pEelIETKH KOHKPETHOIO BEILIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona /. . MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TaOimuHyro (opmy Ilepuoamyeckoli cuCTEMbI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnmna)», Manbsle W OoNblIMEe HEPUOMABI, COOTHOCHUTH OOO3HAYEHUS, KOTOPHIE
UMEIOTCS B TEPUOJUYECKON TabNuIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl siapa, oOIlee YnCiIo 3JIEKTPOHOB U paclpe/iesieHne ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U UX COCIMHEHHMH B IpeJenax MajblX MNepUO/IOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

. KJ1accu(UIUpPoOBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEAKLIMU BELIECTB, MO TEIUIOBOMY 3(PdeKTy, mo
M3MEHEHUIO CTENIeHEW OKHCIEHHSI XUMUYECKHUX AJIEMEHTOB);

. XapakTepu3oBaTh (ONMHUCHIBaTh) OOIME W creuupuUecKkue XUMHUYECKHEe CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKasl ONMKUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIHM;

o COCTaBJIATh YPAaBHEHUS JJIEKTPOJIMTUYECKOW IUCCOLMALMU KHUCIIOT, LIENOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKkIUii HOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKIAOIINX CYIIECTBOBAHWE TE€HETHYECKOW CBS3M MEXKIY BEIIECTBAMM pPa3IUYHBIX
KJIaCCOB;

. pacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

. IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHMSI, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX PEBPAILIEHUNA B PA3JIMYHBIX YCIOBUSIX;



o BBIYHCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHYECKOT0 AJIEMEHTa 0 (popMyIie COeIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MPOBOAMTH PACUEThI MO0 YPABHEHUIO XUMUYECKON PEeaKIny;

o coOmogaTh TpaBWiIa  TOJB30BAaHUS XMMHUYECKOH TMocynoil W j1abopaTOpHBIM
o0opy/soBaHuEM, a TaKXKe IpaBuiia 0OpallleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XHMMHYECKHUX OINBITOB IO TMOJYYEHHUIO U COOHMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKHUCIIOTO ra3a);

o MPOBOANUTH PEAKIIUU, MOJTBEP)KIAIOUINE KAaYeCTBEHHbI COCTAaB PA3IUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiaukar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

o MPUMEHSTh OCHOBHBIE OIEPAallMM MBICIUTEIBHOW AEATEIbHOCTH — aHaju3 U CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBA3CH — IJis
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIIMI, €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS
— Ha0JII0/IeHNEe, U3MEPEHHEe, MOJICTUPOBAHHE, IKCIIEPUMEHT (PeaIbHBIN H MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyesloBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsarue 6 bubnuorexa [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
93 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 but6mmorekxa [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsi3b. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI

3.1

Ilepuonuueckuii 3aKOH U

7

bu6mmoreka [IOK



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue
aroma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8
BOCCTAHOBUTEJIbHBIC PEAKIIUU

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c

Hroro no pazgeny 15

PesepBHOE Bpems 3

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 08



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbnusie IIpaxkrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUN bubnnorexka HOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nuorexa [IOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITEL. "
Py P https://m.edsoo0.ru/7f41a636
COCTMHEHUS
23| snemenros Vaspynnms ason gectopui | 7 ,  DuGwore IOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
e | o o . | , o ox
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Wroro no pazneny 25

Pa3zgen 3. MeTaJJILI M BX COeIUHEHU S



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

bu6nuoreka [IOK

31 Obupie croficTsa METAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEIIOBEKa 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOE Bpems 3 bubnuoreia LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIe
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Ponps xumuu B 1 bubmuoreka [JOK
KM3HM 4YesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnmoreka [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5) <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bubmuorexa [JOK
0 ATOMBI It MOICKY T L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIoKHBIC BEMIECTBA 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOcCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnunoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaxumgl) (Co:)II/IHeHI/ISI pasyoKeHus Bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. O6og;16HHe u bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razos. Coctas bu6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bub6nuorexa [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Butmorexa LIOK
31 «[lony4yenne u coOupanue BOJAOPOa,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnmoreka [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bub6nuorexa [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCUpUKAIs, but6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubmuoreka [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
. ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
r
8 sancenn neoprammiccran. Bumorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUH https://m.edso0.ru/00ad9cb?2
K 60ota Ne3
5 "Ocoie iscent neopraicerix biorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
1| umamacsa snewenon, Homme o Brmorer LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmiorexa LIOK
52 Ilepuoauueckast cucrema

XUMHYECKUX 31eMeHTOoB /1. U.

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuoreka [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butorexa LOK
95 aToMoB 3J5ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnmoreka [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnuorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnunorexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubnuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Brbmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

peakmuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | b |
CBS3Ey https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9cb2
68 PezepBHbiit ypok. O6001eHne u 1 bubmmorexa [IOK
CHUCTEMATH3AIUs 3HAHWM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acos

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XuMu4eckux 3nementos . 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOP'ICTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 Bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1

Ha CKOPOCTb XUMUYECKON PEeaKINU

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnmoreka [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3KC1'IpepI/IMeHTaJ'II)HLIX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubmuorexa [JOK
nucconnanysa. XUMUYECKUE https://m.edso0.ru/00addecO
peaxkiuu B pacTBOPax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

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

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuoreka [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT e 6ota Ne 2 eme
20 «TII)?)?HZH(;IK:::IOIEIHOOT; KI/ICJI(T)I:LIT . bubmmorexa LIOK
YEHIT S 07 ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 xmscexax peastai, con o biGiorera LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnuorexa [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOHCTBa
O .C )
25 duacere n xmecne Bumorer LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEaKIUH, JICKAIIUC B
OCHOBE II S
pOMBII.HJ'I?HHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [JOK

27
BBIX0JIa MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmesl. A3or,

28 acIpocTpaHeHue B IPUPOJE bubmmorexa [IOK
pAcHpocTp PHPOZS, https://m.edsoo.ru/00adeeab
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE Bubmmorexa LIOK

’ v https://m.edso0.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
o | Dot e
yqv 13V https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

o | sy e
YAOOP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHNSIMH a30Ta
()] .0 A%

33 (p(())cc(%)(()) pHaﬂKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u BuGmiorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuorexa [JOK

ynoopenuii. 3arpsisHeHHe
MIPUPOIHOM cperbl hocdhaTamu

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CB3aHHBIC C OKCUAOM YTJICPOda

(Iv)

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

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas pabora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027¢e

bu6mmoreka [JOK
https://m.edso0.ru/00ae054e

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padora Ne 5.

Pemenne SKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BaxHenIme

HEMCTAJJIbI U UX COCOUHCHUS)

but6mmorexa [{OK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB —

bu6mmorexa [JOK
https://m.edso0.ru/00ae0e18

bubmuoreka [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckre CBOMCTBa
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt Bubmorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MertasuioB. CiutaBel. BeraucieHus
45 110 YPAaBHEHHSIM XUMHYECKUX bubnmorexa LIOK
N https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB Bubnmorexa IOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U CHCTEMAaTH3aIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [JOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHUs"

54 J— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [JOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmorexa [IOK
3a1a4 1o TeMe «Bakneliimne https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
COJCPKUT IPUMECH. BoraucieHust https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCTUHCHHU S
63 BemecTBa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON KU3HU YEIOBEKA

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



https://m.edsoo.ru/00ae1c64
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XUMHYECKOE 3arps3HEHNE bubmmorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmmorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubmmorexa [IOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; mon
penakuueit Jlynuna B.B., Akiimoneproe oOmiectBo «M3aarenbctBo «IIpocBemienuey
* Xumus, 9 knace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; noa
penakuueit Jlyauna B.B., AkimonepHoe obmiectBo «M3aatenberBo «IIpocBemeHuey

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA
1.3apaunuk o xumuu. § kinace - Kysnenosa H.E., JleBkun A.H.
2.3apaynuk no xumuu. 9 kinace - Kysnernosa H.B., JIéskun A.H.

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuoreka [JOK
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