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MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUK Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHuUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero obOpazoBanus, npexacraBieHHBx B @I'OC OO0, a Taxke Ha OCHOBE (hemepalbHOM
pabouell mporpaMmbl BOCIMTAHUS U C YYETOM KOHIIENIMU MPENnojaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTelbHbIX opranu3amnusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Ha€T MPEACTAaBICHHE O WENAX, OOLmel CTpaTeruu OOy4YeHHS,
BOCIIUTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpPEACTBaMHU YUEOHOTO IpeaMeTa, YCTaHABIUBAET
00s13aTenbHOE MPEAMETHOE COZAEpkKaHHUE, IPEIyCMaTpPUBAET PACIpeieeHUE €ro 1o Kjiaccam U
CTPYKTYpPUpPOBAHUE [0 pa3zeiaM U TEMaM MpOorpamMMbl 110 XUMUH, ONPEEIISAET KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYI0 IOCJIE0BATEIbHOCTh
U3YyUYEHUSl XUMHUHU C y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOTrO
nporiecca, BO3PacTHBIX OCOOCHHOCTEH 00yUYaloIIMXCs, ONMPEAeieT BOSMOKHOCTH TpeMeTa IS
peanmzanuu TpeOOBaHUN K pe3ybTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBbI Ha
YPOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHus, a TaKKe TPeOOBaHUN K pe3ysbTaTaM OOyUeHHS] XUMHUH
Ha YypOBHE IeJed W3y4eHMs] MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABaTEIbHOMU
JEeSITeILHOCTH 00yYaroIIerocs Mo OCBOSHHUIO YU€OHOTO COJIEPKAHMUS.

3HaHUe XUMHUH CIY)KUT OCHOBOH /151 ()OPMHUPOBAHUS MUPOBO33PEHUST 00YUAIOIIETOCS, €ro
NPEACTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (pOpMUpyEMbIe XUMHEH
NPEACTaBJICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MIPUPOAE, O MYTIX
pemieHusT TIOOATBHBIX TMPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM,
HEPTEeTHUECKON, MUIIEBON U HKOJIOTUIECKON O€30MMacHOCTH, MPOOIeM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealin3alui BO3MOXKHOCTEH ISl CAMOPA3BUTHA U (HOPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ o01Iel 1 PyHKIIMOHATEHOW TPAaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHPOBAHHE MBILUIEHUSI U TBOPUECKHUX CIIOCOOHOCTEN O0Yy4aroIuXcs,
HaBBIKOB ~MX  CAMOCTOATENbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM JKM3HM, Tak U B
npoQeCcCuOHANTBHOM IeATETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAaydHOI'O MBIIIEHUS, 3aKJIaJblBA€T OCHOBBI LEIOCTHOTO
B3[VIS/1a HA €AMHCTBO MPHUPOIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHHUH
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH O0Yy4aroIIuXCs;

crocoOcTByeT (HOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TIPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAQJ B SKOJOTHUECKOE O0Opa3oBaHHE
00y4YarOIINXCA.

JlaHHbIe HampaBieHHs B OOyYCHHMHM XUMHUH OOECIICUMBAIOTCS CIEUU(UKON COMepKAHUS
y4eOHOTO MpeaMeTa, KOTOPBIH SIBIISETCS MeAarorniecky alaiTHPOBAHHBIM OTPAKEHHEM 0a30BOM
HayK{ XMMHH Ha OTNIpeIEeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro 0Opa30BaHUS OPUEHTHUPOBAH HAa OCBOECHME
00y4aroUIMMKCS CUCTEMBI NIEPBOHAYAJIbHBIX MOHITUH XMMHH, OCHOB HEOPraHUYECKOW XMMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBbIX OHITUI OpraHUYECKON XUMUU.

CrpykTypa coaep:KaHUsi TMPOTPaMMBI IO XUMHH C(OPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msyuyeHuto. CoaeprkaHUE CKIIAJbIBAETCS U3 CHUCTEMbI MOHATUH O XMMHUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMbI IOHATHHA O XUMHYECKOM peakuumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIUIY IOCJIEI0BATEIbHOIO PA3BUTUSl 3HAHUNW HA OCHOBE
TEOPETUUECKHUX MIPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akoHa /l. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKON CBA3H;

— MpeCTaBICHUH 00 SIEKTPOTUTHYECKON TUCCOIIUAIINY BEIIECTB B PACTBOPAX.
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Teopernueckue 3HaHMUS PacCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKU IOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS TIOCIIEIOBATENILHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOJIHSS
(GyHKIUN 0OBSCHEHHS U TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHHS M BOBMOXKHOCTEH MPAKTHIECKOTO
IPUMEHEHUS U MOIY4YEHUs U3y4aeMbIX BELLECTB.

OcBoeHMe MporpaMMbl MO XUMHUHU CHOCOOCTBYET (POPMHPOBAHMIO IPEACTABICHUS O
XUMHYECKON COCTAaBIIOIIEH HAy4HOM KapTHHBI MHUpPAa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOI'O OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METO/aM MO3HAaHUA B Hayke. M3yueHune xumuun
OPOMCXOIUT C TPUBICYCHHEM 3HAHWH W3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorust. 5-7 knacceb» u «®Puznka. 7 Kiacey.

[Ipyu u3yueHun XUMHUH NPOUCXOAUT (POPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUSA, IPAKTUUECKOM NEATENIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHI. 3ajgada y4eOHOTrO MpenMeTa COCTOMT B (pOpPMUPOBAHHH
CUCTEMbl XUMHUYECKUX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHATUIH, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIMIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, s3bIKa HayKd, B
nprOOIICHNHN K HAyYHBIM METOJIaM TTO3HAHUS ITPH U3YYEHUH BEIIECTB U XUMHYECKUX PEaKIIHii, B
GopMHpPOBaHUM ¥ PA3BUTHM T[I03HABATENBHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-
MIO3HABATENIFHON M y4eOHO-HUCCIIE0BATEIbCKOM IeATEIbHOCTH, OCBOCHUH TpaBMiI 0€301acHOTO
oOpallleHus C BEIIeCTBaMHU B [TOBCEITHEBHOM JKU3HMU.

[Ipu w3ydyeHMM XMMHHM HAa YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMS BaKHOE 3HAUCHHE
nproOpeny Takue e, KaK:

— (QopmHpoBaHUE MHTEIIEKTYalbHO Pa3BUTON JIMYHOCTU, TOTOBOM K caM000pa30oBaHMUIO,
COTPY/ZIHUYECTBY, CaMOCTOSITEIbHOMY IPUHSATHIO PEIIEHUM, CIHOCOOHOW aJanTHpoBaThCsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHCTEMAaTH4eCcKoe MPHOOLICHHE OO0ydJalommxcs K
CaMOCTOSITEJIbHOM ~ IIO3HABaTEJIbHOM  JI€ATENbHOCTH,  HAyyHbIM  METOJaM  I103HaHu,
(bOpMHPYIOIITUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrniedyeHne YCJIOBHMA, CIHOCOOCTBYIONIUX IPHOOPETEHUIO OOyYaIONUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITETEHI[MI1), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJIs Pa3IMUHbIX BUJOB JESATEIbHOCTH;

— ¢opmupoBanue olmel GyHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHCIIe YMEHUN OOBSCHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIETO MUPA, UCIIOJB3Ysl 3HAHUSI U OTIBIT,
NOJyYEHHBIC TIPU M3YyYCHWH XHMUH, NMPUMEHATh MX TPU PEHICHUU TPOOJIEM B TOBCEIHEBHOU
YKU3HU U TPYIOBOH 1€ATENbHOCTH;

— (opmMHUpoBaHUE y 00Y4aIOIIKUXCSI TYMAaHUCTUUYECKUX OTHOIIEHUMN, TOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUM JUIsl BBIPAaOOTKHM HKOJOTMUYECKH L€JIecO00pa3HOro IMOBEAEHUs B OBITY U
TPYIOBOM NESITENBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBAIIUH K OOYUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouiIs ¥ HallPaBJIEHHOCTH JalbHENIEro 00y4eHHUs.

OO1mee Ynciio 4acoB, OTBEAEHHBIX ISl U3yYSHHSI XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusl, coctaBisieT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEZICIIIO).

COAEP)XAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIE XUMHYECKUE TIOHATHUS

IIpenmer xumun. Poiib XMMUK B KU3HUA 4YEJIOBEKAa. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. dusnueckre CBOWCTBA BEHIECTB. ArperarHoe coctrosinue BemiecTB. [lonstue o
METO/aX TO3HaHMS B XUMUH. UncThie BemecTBa U cMecH. CriocoObl pa3/ieicHust CMECeH.
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ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3jeMeHThl. CHUMBOJIB XHMHUYECKHUX 3JIEMEHTOB.
[IpocThie u cioxHbBIE BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumunueckass Qgopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHASI MOJIEKYIISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'0 JIEMEHTA B COEIUHEHUM.

KonuuectBo BemectBa. Monb. Moisipaas macca. B3anmoOCBsI3b KOJIMYECTBA, MacChl U
yKclla CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel o popmynaM XUMHUUECKUX COETUHEHU.

dusnyeckue M XUMHUYECKHE SIBICHUSA. XHMMHMUYECKas peakuus M €€ IpHU3HaKu. 3aKoH
COXpaHEHHUsI MacChl BEUIECTB. XUMHUECKUE ypaBHeHUs. Kiraccupukanus XUMUYECKUX PEeaKIui
(coenmHEHUS, PA3JIOKEHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYHOH, MmpaBmiaMu paboThl B JabopaTopuu M MpuEMamu
oOpamieHus ¢ 1abopaTOpHBIM 00OpYyIOBaHHEM, M3YYE€HHE M ONMHCAaHUE (PU3MUECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOmMoneHne pru3nueckux (TUIaBIeHUE BOCKA, TassHUE JIbAA,
pacThpaHue caxapa B CTYIIKE, KMIIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH,
IIPOKAJIMBAaHUE METHON ITPOBOJIOKH, B3aUMOAECUCTBHUE MeJa C KUCIIOTO) IBJIEHUH, HaO/II0IeHUE U
ONMCAHUE MPU3HAKOB MMPOTEKAHUS XUMUYECKUX PEaKIUil (pa3yiokeHne caxapa, B3aUMOJAECHCTBHE
CEepPHOH KHCJIOTBI C XJIOpUIOM Oapus, pasznokeHue ruapokcuaa menu (II) mpu HarpeBaHwuw,
B3aUMOJICHCTBHE Xkele3a ¢ pactBopom con meau (1), u3ydyenue crnocoboB pa3aeneHus: CMecei:
C TOMOILIBI0 MAarHura, QUWIBTPOBAHUE, BbIIAPUBAHME, JUCTWLIALUSA, XpomaTorpadus,
IIPOBEJCHUE OYHMCTKH IMOBAapEHHOH COJIM, HAOJIIOACHUE M ONMCAHME PE3YJIbTAaTOB MPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIET0 3aKOH COXPAaHEHUs MaccChl, CO3JaHHUE MOJENEH MOJIEKYI
(1IapocTep>KHEBBIX).

BaxHeililue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — ayeMeHT M MpoOCTOE BEILIECTBO.
Haxoxnenue kuciopona B npupoje, Gpu3nueckrue U XUMUYECKHUE CBOMCTBA (PEaKIMU FOPEHMUS).
Oxcuppl. Ilpumenenue xucnopopa. CrocoObl MONMy4eHHs] KHCIOpoJa B JiabopaTopuu U
npoMbIIUIeHHOCTH. KpyroBopor kuciopoaa B mpupoxae. O30H — auioTporiHasi MOIU(HUKAIHS
KHCIIOPOJA.

TernnoBoit 3(ppexkT XUMHYECKOM peakuuu, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- U
HHIOTEPMUYECKUE peakluu. TOIUIMBO: yroib W METaH. 3arpsA3HEHHE BO3[yXa, YCHICHHE
NapHUKOBOTO AP eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bogopon — oanemeHT u mpoctoe BemiecTBo. Haxoxzaenue Bomopoaa B IpHUPOE,
¢u3nUecKre U XUMHYECKUE CBOMCTBA, IPUMEHEHHUE, CITIOCOOBI orydeHus1. KuciaoTsl u comu.

MonsipHblil 00bEM ra3oB. Pacy€Tbl 10 XUMUYECKUM YPABHEHUSM.

®usnueckue cBoiicTBa BOAbl. Boma kak pacrBoputens. PactBopel. Haceliennsle u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas J0js BelllecTBa B
pactBope. XuMHUecKHe cBOMCTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsisHEHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranwdeckux coemuHeHuit. Oxcuabl. Kiaccudukanuss OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KUCIOTHEBIE, aM(pOTEpHEIE) B HecoeoOpasyromue. Homenknarypa
okcu1oB. dusnueckre U XMMUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcuoBanms. Kmaccudukanus oOcCHOBaHWN: MIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuii. dusnyeckue M XMMHUYECKHE CBOMCTBAa OCHOBaHuM. llomydeHwue
OCHOBAHUM.

Kucnotsl. Knaccugukanus xucnor. Homenknarypa kucior. @u3zndyeckue U XUMHUECKHE
cBoiicTBa KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [loyuenue kucnor.

Comu. Homenknarypa coneil. dusndeckue U XMMUYECKUE CBOMcTBa coiied. [lomyduenue
COJIEH.

['eneTnueckas cBA3b MEXIY KJlaCCaMU HEOPTAaHUYECKUX COEAMHEHUN.
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Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/ENICHUE COJCpKaHUs KUCIOpoJa B BO3JAyXe, MOIy4YeHUE, coOUpaHue,
pacro3HaBaHWe W H3YYEHHE CBOWCTB KHCIOPOJA, HAONIOCHHWE B3aMMOJICHCTBUS BELIECTB C
KHUCJIOPOJIOM M YCJIOBUSL BO3HUKHOBEHMS U NPEKpalleHHs] ropeHust (moxapa), 03HaKOMJICHUE C
oOpa3laMu OKCHJIOB U OIMCAaHUE HMX CBOMCTB, IOJYy4Y€HHE, COOMpaHUE, pACllO3HAaBaHUE U
M3y4YeHHE CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MO’KHO UCIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOIEHHE 00Pa31loB BEIIECTB KOJIMYECTBOM |
MOJIb, HMCCJIEIOBaHUE OCOOCHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3IMYHONH PAcTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JOJIEd pacTBOPEHHOIO BEIIECTBA,
B3aMMOJEHUCTBUE BOJBl C MeTaJlaMM (HaTpUeM U KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHUE
BUICOMATEPUAIIOB), MCCIEIOBaHUE OOPa3IOB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOJIIO/IeHNEe M3MEHEHMsI OKpAacKHd HHAMKATOpOB B PAacTBOpPaX KHUCIOT U IIEJIOYEH, M3ydyeHue
B3aumozercTBus okcupa menu (II) ¢ pactBopom cepHOM KHCIIOTBI, KHCIOT C METaJJIaMU,
peakuui HEUTpaJnu3auuy, II0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3314 110 TeMe «BakHenmue
KJIACChl HEOPTAHUYECKUX COCTUHEHUIN.

Hepuonnuyeckuii 3axkoH u Ilepuoanueckasi cucrema xummu4yeckux iemenros JI. HU.
MenpaeseeBa. CTpoenne aToM0B. XuUMH4YecKasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[IepBbie monbITKM KiIacCU(UKALNN XUMHUUECKHUX JIeMEHTOB. [IoHATHE O rpymnnax cXoaHbIX
3JIEMEHTOB (IIEJIOUHBIE U LIEJIOYHO3EMEIbHBIE METAIIbI, TAJOI€Hbl, HHEPTHBIE I'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBL.

[lepnonnueckuit 3axkoH. Ilepmonmueckas cucrema xumuyeckux oaviemeHros [l N
MenneneeBa. Koporkomepuoanass u yuHHONepuogHas ¢opmbl Ilepuogmyeckoit crCTEMBI
xumuyeckux dsnemMeHToB [I. M. Menneneesa. Ilepuonel u rpynnel. DuU3HYECKUil CMBICI
IIOPSIIKOBOTO HOMEpa, HOMEPOB NIEPHOA U TPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB artomHbix suep. M3ortombl. OnextpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XMMUYECKUX 31eMEHTOB llepuonnyeckoil cucTeMbl
. N. MennaeneeBa. XapakTEpUCTHKAa XUMHUYECKOIO 3JIEMEHTAa [0 €ro MOJIOKEHUI0 B
IIepnonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paJinyca aTOMOB XUMUUYECKUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJJINYECKUX CBOICTB IO TPYIIaM U NepUoJiaM.

3unauyenue [lepuonuueckoro 3akoHa u llepuonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuky. Jl. V1. MenaeneeB — y4€HbIN U IpayKJaHUH.

XuMmuyeckas CBSI3b. KoBanenTtnas (monsipHas U HENoJsIpHas) CBSA3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 1€MEHTOB. VloHHAas CBSI3b.

Crenenp  okucienus. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIpomeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3IOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJCWCTBUE THUIPOKCHIA
LMHKa C pacTBOpaMU KHUCJOT U ILIEJIOYEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOMIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUil (TOpeHne, peakliuy pa3ioKeHus, COSTUHEHMS).

Meosrcnpeomemmuoie ceasu

Peanu3zanus MexXnpeaMeTHbIX CBA3EH MpU U3yYEHUU XMMUU B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 UCTIONIb30BaHie Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MIOHSATHH, SIBIISTIOLTIXCS
CUCTEMHBIMU JJIs1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIH3,
CUHTE3, Kilaccuukanus, NEepUOAUYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpPEHHUE, MOJIEIb, SIBJICHUE.

®uzuka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUN 3apsl, BELIECTBO, TeJl0, O0BEM, arperatHoe
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COCTOAHHUE BEIICCTBaA, Ias, (1)I/I3I/I‘I€CKI/IG BCJIIMYMHBI, CAUHHUIIBI WU3MCPCHHA, KOCMOC, IIJIAHCTHI,
3BE3151, CoHIIE.

buonorus: gporocunTes, apixanue, ouochepa.

leorpadums:  atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE TOPOJBI, TOJEC3HBIC
HWCKONIA€MBbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepnonnueckuit 3axkoH. Ilepmonmueckas cucrema xumuyeckux osviemeHros [l N
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB MEPBbIX TPEX MEPUONOB, KalMs, KalblMsl M UX COCIUHEHMH B COOTBETCTBUHU C
MIOJIO’KEHHEM AJIeMEHTOB B [lepuoauueckoii cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJAbBl XUMUYECKOW CBSI3U. THUINBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMUYECKON CBSI3H.

Knaccudukamus m HOMEHKIAaTypa HEOPraHWYECKMX BEIIECTB. XHMMHUYECKHE CBOICTBa
BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COEJIMHEHUM, IeHEeTHYecKas
CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMu4eckux peakinuid o pa3iinyHbIM IpU3HAKaM (110 YMCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKLIUU BEIIECTB, 1O TEIJIOBOMY OJ(PQEKTy, M0 H3MEHEHHUIO CTEleHEH
OKHUCJIEHHS XHMHUYECKUX 3JIEMEHTOB, IO OOpaTHMMOCTH, IO Y4YacTHIO Karajau3aropa). JDK30- U
OHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[lonarne o ckopoctn xuMuueckoil peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusax. [loHsTHe O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
katanuse. [lonsTue o xumMuueckoMm paBHOBecHH. PAKTOPBI, BIUSIOLUINE HA CKOPOCTh XUMUYECKON
peaklyy U NOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUHU, JJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTEIbHOW peakuuu. CocTaBleHHE YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIuii ¢ UCIOIIb30BAaHUEM METO/Ia AEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON AUCCOLMALUHU. DJIEKTPOJIUTHl U HEAIEKTPOJIUTHL. KaTHoHBI,
AQHUOHBI. MeXaHH3M JUCCOLMAlMU BEIIECTB C pa3IMYHbIMU BHAAMHU XUMHYECKOH CBS3U.
Crenenb nucconuanuu. CHIIbHBIE U CJIA0bIE JIEKTPOJIUTHI.

Peaxuuu nonHoro oOMeHa. YCIOBUSI NMPOTEKaHHWS PEAaKIWH MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoicTBa KHUCIIOT, OCHOBAaHUI U COJIeil B CBETe
NPEACTaBICHUH 00 3JIEKTPOJIUTUYECKON aucconuanuu. KadecTBeHHBIE peakIMi Ha HWOHBL
[TonsiTue 0 ruApPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PELIETOK HEOPraHMYeCKUX BELIECTB —
METAJUIOB M HeMeTauioB (Tpadura W ajyiMasza), CJIOKHBIX BEHIECTB (XJOpUAA HATpPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JAEHCTBUSI Pa3IMYHBIX
(akTOpOB, HCCIEA0BaHUE NIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IPOLECCa AUCCOLUALUU
KHCJIOT, 111eJI04Yel U cosiell (BO3MOYXHO MCIIOJIb30BaHUE BUIE0 MaTepHaliOB), IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPHU3HAKH MPOTEKaHUs PeaKkuuii MOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHME BOJbl), OMBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI (rOpeHUe, peakluH pasoKEHHs, COSAUHEHMsI), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C I[IOMOUIbI0 KAueCTBEHHBIX pEaklUMi Ha HOHBI, pEIICHUE
HKCIEPUMEHTANIbHBIX 3a/1a4.

HemeTaJuibl M MX coeIMHEHUSA

OOmast xapaktepucThka TrajsoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbBIE
crerieHu okucieHusi. CrtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJIOTE€HOB.
XuMHYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aMMOAECHUCTBHE C MeETajulaMH, HEMETaJUIaMH,
mienoyamu).  XusopoBomopon. ConsiHas — KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
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npuMeHenue. JlelicTBue Xjaopa U XJIOpOBOJOPOJa Ha OPraHMU3M uesoBeka. BaxkHelme Xmopusl
U X HaXOXJIEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHble cTeleHu okucieHus. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOJia U Cepbl. AJUIOTPOITHBIE MOAM(DHUKANNU KHCIOPOAa M Cepbl. XMMHUYECKUE CBOICTBA
cepel. CepoBomopoa, crpoeHue, (U3NYECKHEe M XHUMHYECKHe CBoicTBAa. OKCHIBI Cephl Kak
NPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (pU3MUYECKue M XMMHYECKHE CBOICTBa
(oOme Kak TpEACTAaBUTENS Kiacca KHUCIOT W cnenuduyeckue). XUMHUECKHE PEaKIIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJdy4deHHs cepHoW Kuciotel. [IpumeHnenue
cepHoii KkucnoThl. Cou CEepHON KHUCIOTHI, KaYeCTBEHHAs peakuus Ha cynb(ar-uoH. Haxoxnenne
ceppl M €€ COEAUMHEHMH B NpUpoJe. XUMHUYECKOE 3arpsA3HEHHE OKpPYKAIOIIEH Cpelbl
COCIIMHEHUSIMH Cepbl (KUCIIOTHBIC JOXKAH, 3arps3HEHHE BO3IyXa M BOIOEMOB), CIIOCOOBI €TO
IPEIOTBPAILECHHUS.

OOmass xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTEepHbIE CTENEHU OKHUCIEHUsA. A30T, paclpocTpaHeHue B Mpupozae, (u3nyeckue u
xummuueckue cBoiicrsa. Kpyrosopor a3ora B npupoae. AMMHUAK, €ro GU3NYECKUe U XUMUYECKUE
CBOWCTBa, MMOJTy4yeHHe U nmpuMeHeHne. Colm aMMOHHUS, UX (PU3NIECKHE U XUMUYECKHE CBOMCTBA,
npumeHeHne. KadecTBeHHass peaknyss Ha MOHBI aMMOHUA. A30THas KHCIOTa, €€ IOJydYEHHE,
¢u3nueckne W XHMMHYECKHE CBOWCTBA (0OmIMEe Kak TPEACTaBUTENS Kiacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMSI B Kau€CTBE MHUHEPAJIbHBIX
yIoOpeHnid. XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpellbl COSAMHCHUSIMH a30Ta (KUCIOTHBIC
TOXKIIM, 3arpsi3HEHHE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, amuIoTpomHbIE MOAU(DUKAIIH
docdopa, dpuznyeckne m xumuueckue cpoiicrsa. Oxcun docdopa (V) u dhocdopHas Kuciora,
¢u3nueckne M XMMHUYECKHE CBOWCTBa, mMoiydyeHue. McmompzoBanue ¢ocdaroB B KadecTBe
MUHEPAIBHBIX YI00pEeHUH.

OO6mas xapakrepuctuka 3yeMeHToB I[VA-rpynnsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENICHH OKUCIICHUS. YIIEPOH, aJUIOTPOIHbIE MOAN(DUKAINH, PACIPOCTPAHEHHE B
npupoae, Gru3ndecKkue u XMMHYeCKue cBoicTBa. Ancopoums. KpyroBopot yriaepoaa B mpupoe.
Oxcuapl yriepoaa, ux GU3NYeCKue U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA >KUBBIE OPraHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTHIECKUE MPOOJIeMbI, CBsI3aHHbBIE ¢ OKcuaoM yriepona (IV),
THIOTE3a TIOOATBHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIA A QeEKT. YroiapbHas KUCIOTa U e
coiy, UX (pu3MUeckue M XMMHMUYECKHE CBOMCTBA, IOJIydeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Vcrionb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO35IMCTBE.

[lepBoHayampHbBIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSAX YIIIepoja
(MeraH, 9TaH, JTWIEH, AaleTWJIEH, JTaHOJ], NIULUEPUH, YKCycHas Kuciota). I[lpupoansie
HCTOYHHUKHU YTIIEBOJOPOAOB (yroib, TMPUPONHBIA ra3, He(TH), MPOIYKTHI HUX MepepadOTKU
(OeH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKN Ba)KHBIX BEUIECTBAX:
KUpax, Oelkax, yIieBojax — M HUX POJIM B JKU3HU YeJIOBEeKAa. MarepuajlbHOE €JUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMUYECKHE CBOWCTBA, IOJyYEHUE U INPUMEHEHHUE.
CoenuaeHns kpemMHuss B npupone. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHueBou kuciore. CHIIMKAThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTU. BaxHeilmune
CTPOWTENbHbIE MaTepHalibl: KEpaMHKa, CTEKJO, I[eMEHT, OeToH, xene300eToH. I[IpoGiembl
0€3011acHOT0 UCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKHU3HMU.

Xumuueckuit IKcnepumenm:

U3ydeHne o0pa3IoB HEOPTraHWYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEACHUE
KaUueCTBEHHBIX PEaKUWil Ha XJIOPHUI-MOHBl M HAOJIIOJICHWE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakarommue (GU3NIECKHe M XMMHYECKHE CBOICTBA TaJOr€HOB W MX COEAWHEHHH (BO3MOXKHO
UCTIOJIb30BaHNE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C 0Opa3laMu XJIOPUAOB (TaJOTEHHUIOB),
O3HaKOMJIEHME C oOpa3suamMu cepbl M €€ COEIUMHEHUSIMHU (BO3MOXKHO MCIIOJIb30BAHUE
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BUJIEOMATEpUAJIOB), HaOMIOACHWE Tpolecca OOyIIMBaHWS — caxapa TIOj  JICUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KHCIIOTHI, H3yYeHNE XMMUYECKHX CBOMCTB pa30aBICHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KAayeCTBEHHOW peakiuu Ha Cynb(}aT-uoH W HaOmofeHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKHMHU CBOWMCTBAMH a30Ta, Gochopa W UX COeNWHEHHU
(BO3MOYKHO MCHOJIB30BaHUE BHICOMATEPHATIOB), 0Opa3aMu a30THBIX B (POCHOPHBIX yI0OpEHHIA,
nojydyeHue, coOupaHue, paclo3HaBaHWE ¢ W3yYeHHE CBOWCTB aMMHaKa, IIPOBEICHHE
KaueCTBEHHBIX PEeaKIUi Ha HNOH aMMOHUS U GochaT-uoH U N3ydyeHHe MPU3HAKOB UX MPOTEKAHMS,
B3aMMOJIECHCTBHE KOHLUEHTPUPOBAHHOM a30THOM KUCIIOTBHI C MEJbIO (BO3MOXHO MCIIOJIIb30BAHUE
BUJICOMATEPUAIIOB), U3yY€HUE MOJeNIell KpUCTANIMYECKUX PpemETOK anMmasa, rpadura,
¢ymiepena, 03HaKOMIJIEHHE C MPOLIECCOM aJCOPOIUN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIéM U YCTPOMCTBOM IpPOTHUBOras3a, MOJIYy4YeHHE, COOMpaHue, paclio3HAaBaHUE U H3YyYEHHUE
CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJICHNE KaUeCTBEHHBIX peaklnii Ha KapOOHAT U CHIIMKAT-UOHBI U
U3yuyeHUE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHME C MPOAYKUMEH CUIMKAaTHOU
IPOMBILIUIEHHOCTH, PELICHUE 3KCIEPUMEHTANIbHBIX 3a7a4 N0 TeMe «BakHeline HeMeTauuibl U
UX COEIMHEHUS.

MeTaJyuibl M X COeIMHEHHS

OOmass xapakTepuCTHKa XHUMHUYECKHUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX
nosnoxeHus B [lepuognueckon cucreMe xuMudeckux 3yieMeHToB . 1. MenaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. Mertamnueckas CBA3b W MeETaJUIMYECKas KpUCTaIndecKas
pemérka. OJIEKTPOXUMHUYECKUH Psii HalpspKeHUM MetaisioB. Pu3nueckue U XMUMHUYECKHE
cBoiicTBa MeTayuioB. OOme crocoObl MmoydyeHust MeTauioB. [IoHATHE O KOPPO3UH METaIJIOB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI X OT Koppo3uu. CIiaBsl (CTanb, YyTyH, JIOPATIOMUHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY W IPOMBIIIIICHHOCTH.

[I{esrouHbIE METAILIBL: MTOJIOKEHKE B [lepruoanyeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB /I,
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoxJeHHe B npupoje. dusmueckue M XUMHUYECKHE
CBOIcTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[{erouHO3E€MENBHBIE METAJUIBI MAarHuid M KaJbLMi: MonoxeHue B Ilepuonnyeckoit
cucreMe xummyeckux anemeHToB [[. M. MenzeneeBa, cTpoeHue HMX aTOMOB, HAXOXKJICHUE B
npupozae. Pu3nyecKkue U XMMUYECKHE CBOMCTBA MAarHWs M Kanblus. BakHeumme coeauHeHus
KaJabIus (OKCUA, TUIAPOKCU, conn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuil: nonoxenue B Ilepuoguueckoil cucreme xumuueckux syemeHToB [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKICHHUE B Ipupoae. PU3HUEeCKUe U XMMHYECKUE CBOWCTBA
aMOMUHUS. AMGPOTEpHBIE CBOWCTBA OKCUIA M THAPOKCH/IA AITFOMUHHUSL.

Keneszo: mnonoxenue B Ilepuogmyeckoi cucreme xumMuueckux a3emeHtoB /[, M.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKICHHUE B Ipupoae. PU3HUeCKUue U XMMHYECKUE CBOWCTBA
xeneza. Okcunsl, rugpokeuasl U conu xeneza (II) u xenesa (III), ux cocras, cBoiicTBa u
IIOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3lamMu METaJUIOB M CIUIAaBOB, HMX (U3UYECKHMH CBOWCTBAMH,
U3yUEHUE pEe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIOJIb30BaHHE BHUJEOMATEPUAJIOB),
0COOEHHOCTEN B3aMMOJIEHUCTBUSL OKCHJA KaJIbLIMs M HATPHsl ¢ BOJOW (BO3MOXHO MCIIOJIb30BAHNE
BUJICOMATEPUAJIOB), MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJbI, IIpOlLECCAa TOPEHHUs »Kejle3a B
KUCIOpOoJe  (BO3MOXKHO  MCIOJBb30BAHME  BHUJIEOMAaTEpUajoOB), MPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX pEaKlMi Ha MOHBL: MarHus, KalbliMs, aJlOMUHUSA, HUHKa, *kene3a (1) u xenesa
(IIT), mequ (II), HaGMrONCHUE W OMMCAHUE TPOIECCOB OKPAITUBAHUS TJIAMCHH MOHAMU HATPHS,
KaIug ¥ KalblHs (BO3MOXXHO HCIIOJIB30BaHUE BUCOMATEPUAIIOB), UCCIENOBaHNE aM()OTEPHBIX
CBOMCTB I'MJIPOKCHJIA AJIFOMUHUS U THIPOKCHU/IA LIMHKA, PELIEHUE IKCIIEPUMEHTAIbHBIX 33J]1a4 10
TeMe «BakHelIre MeTaulbl U UX COCIUHEHUSD.

XuMHS U OKPY’KAIOIIAs cpeaa



BemectBa 1 mMarepuainsl B NOBCEIHEBHON KU3HU YelloBeKa. be3onacHoe MCHoiab30BaHUE
BEIIECTB M XWUMHUYECKHX peakuuii B Obity. [lepBasg momMoms mHpu XHMHYECKHX OXOTax M
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpY)Karollel cpelpl (MpeaesbHas J0IMyCTUMas KOHLEHTPALUs
BeuiecTs, nanee — [1JIK). Ponb XxuMuu B penieHu# 3K0JIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4deHne 00pasloB MaTEPUAIIOB (CTEKIIO, CIUIABBI METAJIOB, IOJMMEPHBIE MAaTEPHAIIBI).

Meosrcnpeomemmuoie ceasu

Peanuzanus MexXnpeaMeTHbIX CBA3EH MpU U3y4YEHUU XMMHUU B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCTIONIb30BaHMe Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MIOHSATHH, SIBIISTIOLTHXCS
CUCTEMHBIMU JJIs1 OTAENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO6111e ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CUHTE3, Kilaccu(ukanus, NEepUOAUYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE,
U3MEpEHHE, MO/JIEINb, IBJICHUE, TAPHUKOBBINA 3()(EKT, TEXHOJIOT U, MaTepHAaIbI.

®uzuka: Marepus, aToM, O3JEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKHI 3aps], NPOBOJHUKH, IOJIYINPOBOAHUKH,
JMRJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, Ias,
pacTBOp, pPacTBOPUMOCTb, KpUCTAIJIMYECKass pelIE€TKa, CIUIaBbl, (U3MYECKHE BEJIUYMHBI,
€IMHULIbI U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETH, 3BE3/1b1, COJHIIE.

Buonorus: ¢dorocunres, neixanue, Omocdepa, dKOCHCTEMA, MUHEPAIbHBIE YIOOpPEHHS,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

leorpagus: armocdepa, rumpochepa, MUHEpaNbl, TOPHBIE TIOPOIBI, IOJIE3HBIC
MCKOIIa€Mbl€, TOIIJINBO, BOJIHBIE PECYPCHI.

IVNIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHUSA INTPOT'PAMMBLI IO XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pE3yabTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUs
JOCTHUI'alOTCA B XO€ O6y‘-I€HI/IH XUMHHU B €IUHCTBEC y‘IG6HOfI ¥ BOCIIMTATEIILHON JACATCIIBHOCTU B
COOTBECTCTBUU C TpaauIIUOHHBIMHU pOCCI/If/'ICKI/IMI/I COIIMOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHBIMH LCHHOCTAMMU, IMPUHATHIMU B O6HI€CTB€ mpaBujiaMM U HOpMaMH IMOBCACHUA U
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATIM3ANN 00yJIatOMINXCS.

JImaaoCTHBIC PE3YJIbTATbl OTPAXXar0T TOTOBHOCTH 06yqa10mnxcs[ PYKOBOACTBOBATLCA
CUCTEMOM ITO3UTHBHBIX IOEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCclHIMpPCHUC ONbITa ACATCIBHOCTHU Ha eé
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHY€CKOro BOCIIMTAHUS:

LEHHOCTHOI'0 OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HacJICAUO, ITOHHMMAaHUA 3HAYCHUA XUMHYECKON HAayKl B KWU3HHU COBPCMCHHOI'O O6III€CTB8,,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHON MH(pOpMaLuell O NepedoBbIX JOCTHKEHUSAX U OTKPBITHUAX
MHUPOBOW M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
Mupa 1 o0LIEeCTBa;

2) rpaKIaHCKOI0 BOCIIUTAHHUS:

MMpEaACTaBJIICHHA O COUMAJIBHBIX HOpMAax M IpaBuJiax MCKIMIYHOCTHBIX OTHOIICHUH
B KOJIJICKTHUBCEC, KOMMyHHKaTHBHOfI KOMIICTCHTHOCTH B O6IH€CTB€HHO HOJIG?;HOﬁ,
yueOHOUCCIIEe10BaTENbCKOM, TBOPUECKOM U JAPYrUX BUJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOM  COBMECTHOM  JEATEIbHOCTH  NPU  BHIIOJHEHUM  YYEOHBIX,
IMO3HAaBAaTCIIbHLIX 3a1a4, BBIITOJIHCHUH XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN yT-I€6HI)IX
IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOLIM B IIPOLECCE 3TOM
yqe6H0171 JACATCIIbHOCTH, I'OTOBHOCTH OILICHUBATh CBOE IMOBCACHUC M IIOCTYIIKHM CBOHX
TOBapMILEd C IO3MIMM HPABCTBEHHBIX W IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBHUM ITOCTYIIKOB;



3) HEeHHOCTH HAYYHOI'0 O3HAHMS:

MHpPOBO33PEHUYECKUE  IPEACTABICHUS O  BEIIECTBE M XMUMHMYECKOW  pPEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIISIOIIME OCHOBY JUIS
NOHMMAaHUs  CYIIHOCTH HAy4YHOHM KapTUHBl MHUpPA, NpPEACTaBlI€HUs OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3AaUMOCBS3AX 4YEJIOBEKA C IPHUPOJHOM CPENoi, O PO
XUMUH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE Ha IIOJIy4CHUE HOBBIX 3HAHUW II0 XUMUH,
HeoOXoquMble JJIsi OOBSCHEHHS HAOJMIONAaeMbIX IIPOLECCOB U SBJICHMM, I03HaBaTEIbHOM,
UH(POPMAITMOHHOW M YATATEIBCKON KyJIBTYpHI, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIBHOW PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMTEPATYpOH, JOCTYHMHBIMH TEXHHYECKHMH CPEICTBAMU
UH(POPMAITMOHHBIX TEXHOJIOTH,

UHTEpeC K OOYyYCHHMIO W TO3HAHUIO, JIFOOO3HATENLHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHUI0, MPOSKTHONW M HCCIIEAOBATEIBCKON JESTEIBHOCTH, K OCOZHAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHS 00y4YEHHUS B TabHEUIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHWE LEHHOCTH JKHU3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIM 00pa3 >KM3HM, OCO3HAHUE IIOCIECJACTBUI W HENPUSATUE BPEIHBIX
npuBbIUeK (YMOTPEOJICHUsT aJKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBuiI 0E30MACHOCTH MPHU 0OpaIEHIH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M peasIbHON )KU3HH;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTHUYECKOMY M3Y4YCHHUIO TPo(eccruii U Tpy/aa pa3inyHOro poja, YBAKEHHE K
Tpydy M pe3ynbraraM TpPYAOBOM IEATEIbHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUs
OPEAMETHBIX 3HAaHWKA 10 XWUMHH, OCO3HAHHBIA BHIOOp WHAMBHIYATbHOH TPACKTOPHU
IPONOJDKEHHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCIEeUHONH MpOoQecCHOHATBHONW ACATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aalTUPOBATHCS B MPO(ecCHOHANTBHO cpee;

6) 3K0/10rM4YecKOro BOCIIUTAHUS:

IKOJIOTUYECKH 1[EIeCO00pa3HOe OTHOIIEHHE K MPHUPOJIE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyIECTBOBaHU, MOHMMAaHUE IIEHHOCTU 3JJ0POBOTO M 0E30IacHOro odpasza >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DU3MYECKOMY U TICUXHYECKOMY 37I0POBBIO,
OCO3HaHME IIEHHOCTH COOJIOICHHS MPaBUJI 0€30MaCHOTO MOBEICHHS IPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYalMsIX, YTPOKAOIIMX 310POBbIO U )KU3HU JIFOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHMSL, [T0JIy4aeMble IIPU U3YUEHUH XUMUU, JUIsl pELICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOAHOW CPENOM, Uil MOBBIIMICHUS YPOBHS 3KOJOTHYECKOMN
KYJBTYPBI, OCO3HAHUs TIOOATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTed WX peHIeHHUs
IIOCPENCTBOM METOJOB XMMHUH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

METAIIPEJAMETHBIE PE3YJ/IBTATbI

B cocraBe MerampeIMeTHBIX pE3YJIbTaTOB BBIACISIOT 3HAYMMBbIE A1 (POPMHUPOBAHMUS
MHUPOBO33PEHUST OOIEHAyYHbIE TOHATHS (3aKOH, TEOPHs, MPUHIMIL, THIIOTE3a, (aKT, CUCTEMa,
npoIiecc, HKCIEPUMEHT U JPYyroe.), KOTOPhIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUUN U3 3TUX NPEAMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOM HAy4YHOW KapTWHE MHpa, U YHUBEpCAIbHbIC yueOHbIE NEHCTBHA (TIO3HABATEIbHEIC,
KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpble 00OecneduBaroT (HOPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOM J1eATENbHOCTH.

ITo3naBaTe/ibHbIE YHHBepPCAJIbHbIE YUeOHbIe AeliCTBUS

ba3oBble jloruyeckue AeicTBUA:

YMEHUS MCHOJIb30BATh NPUEMBI JIOTUYECKOTO MBIIUICHHUS IIPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh  CMBICI XMMMYECKMX T[OHATUH (BBLAENATh HX XapaKTepHble IMpPU3HAKH,
YCTAHABJIMBATh B3aUMOCBS3b C APYTMMU MOHITUSIMM), UCIOJIb30BaTh MOHATUS JUIsl OObSICHEHUS
OTACTHHBIX (DAKTOB M SBJICHHWW, BBHIOMpATh OCHOBAHUS W KPUTEPHH I KIACCHU(PHUKAINNA
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XUMHYECKUX BEIIECTB U XUMHUECKUX PEAKINH, yCTaHABIMBATh IPUIHMHHO-CIICJICTBEHHBIC CBS3H
MEXIY 00BEKTaMU W3yUEHHSI, CTPOUTH JIOTHYECKHE PACCYKIACHUS (MHIyKTHBHBIC, ISTyKTHBHEIE,
10 QaHAJIOTUH), I€TaTh BHIBOBI M 3aKIIOYCHUS;

yMEHHUE NMPHUMEHATh B MPOLECCE MO3HAHMS MOHATHUS (IIPEIMETHBIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOEIH, HCIIOIb3yeMble B XHMHUH, MPEOOPa3OBBIBATH IIHUPOKO
pUMEHsIeMbIe B XUMHH MOJICTIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMHu4YecKkass (GopMylla W ypaBHCHHE XUMHUECKOW pEakIuu — TMpH PEHIeHuH y4eOHO-
NO3HABAaTENBHBIX  3a/a4, C Y4Y€TOM OSTHUX MOJCIBHBIX TPEACTABICHUH BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH M3YyYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB H
XUMHYECKUX PEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEYHS B H3y4aEMBIX IPOLIECCAX U SBICHUSX.

Ba3oBble ucciie1oBaTe/bcKHe IeiiCTBUS:

YMEHHUE HMCIOJIb30BaTh IOCTABICHHBIE BOMPOCH B KaueCTBE WHCTPYMEHTA IO3HAHUS, a
TAaKK€ B KadyeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHII;

npruoOpeTeHre omnbiTa 1O TUIAHUPOBAHHMIO, OPTaHM3AlUU M TPOBEICHUI0 YUYEHUYECKHX
IKCTIEPUMEHTOB, YMEHHE HAOIIONATh 32 XOA0M IPOIECcca, CaMOCTOSTEIBHO MMPOTHO3UPOBATH €TO
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHMUS, COCTABIIATH OTYET O MPOJEIaHHON padoTe.

Padora ¢ nungopmanueii:

yMeHHUE BBIOMPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHIO PA3THUHBIX BUIOB
1 (OpM TpeICTaBICHUS, TIOTYYaeMYI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATYypa
XUMHYECKOTO COJIEpXKAaHMSA, CIPAaBOYHbIE IOCOOMs, pecypchl UHTepHEeTa), KPUTHYECKH
OLICHUBATh IIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMAITHUIO;

yYMEHHUE MPUMEHSATH Pa3IMYHbIe METOJIBI U 3aIPOCHI TIPU MOKMCKE U 0TOOpe HHpOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMMBIX U BBHITIOJTHEHUS yUYEOHBIX U MO3HABATEILHBIX 33124
OTIpeNIeNIEHHOTO THIA, MPHOOpPETeHHE OIbITa B OOJACTH HCIOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHM, OBJIAJICHUE KYIBTYPOl aKTHBHOTO HCIIOJIB30BAHUS PAa3IMYHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (GOpPMY MpPEACTABICHUS
UHPOPMAIIMU U WIIIOCTPUPOBATH pEHIaeMble 3a7add HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu (popmamu rpaduKy ¥ UX KOMOMHALIUSIMU,

YMEHHE HCIONb30BaTh M AHAJIU3WPOBATh B Mpolecce y4eOHOW M HMCCIeI0BaTEIbCKON
NEeSITeIbHOCTH HH()OPMAIHIO O BIMSIHAN POMBIIUIEHHOCTH, CEIBCKOTO X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPE/IbI.

KoMMyHHKaTHBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA:

yYMEHMsI 3aJaBaTb BONPOCHl (B XOoAe Jauaigora M (WJIM) JUCKYCCHUH) IO CYLIECTBY
o0CyXIaeMOi TeMbl, (OPMYJIHPOBATH CBOM NPEIJIOKECHUS OTHOCUTEIHHO BBITOJHEHUS
MPEIOKEHHON 3a/1a4u;

YMEHUS IPEACTABIISAT MMOMyYCHHBIE PE3yIbTaThl II03HABATEIBHON IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeNlaTh IMPE3CHTALUI0 pPE3YyJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OIBITa, JTAOOPATOPHOW pPadOTHI IO HUCCIICOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO ITPOEKTA);

yYMEHHUSl y9eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IO3HABATEIbHON U
HCCIIEIOBATEIbCKOW JICATENBHOCTH TPHU PEUICHWH BO3HHMKAIONIMX MpoOiIeM Ha OCHOBE y4déra
OOIMIMX WHTEPECOB M COTJIACOBAaHMS MNO3MIUK (0OCYXKIEHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD), KOOPAWHAIMS COBMECTHBIX JICHCTBHIA, ONpEIeNCHHEe KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJTHCHHOHN paOOThI U APYTHUE).

PerynsiTuBHbIE YHUBEpPCAIbHbIE y4eOHbIe AeiicTBUS:

YMEHHUE CaMOCTOSTENILHO OMPEACISTh eI IesTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh ¥ TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JESATEIBHOCTH, BBHIOMPAThH
HanOonee dS¢ddekTuBHBIE CMOCOOBI  pemieHWss Y4eOHBIX W MO3HABAaTENBHBIX  3ajad,
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CaMOCTOSITEJIBHO COCTAaBIIATh WJIM KOPPEKTHPOBATh IPEIJIOKEHHBIM QJITOPUTM JEHCTBUU NpPH
BBIMTOJIHCHUH 33/1aHUHl ¢ y4€TOM TMOJNy4eHHWs HOBBIX 3HAaHMKW 00 HW3y4aeMbIX OOBEKTax —
BEILECTBAX M PEAKLHUAX, OLEHUBATH COOTBETCTBUE MOJYYEHHOI'O pE3yJIbTaTa 3asBICHHOW LIENH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCJIIOBUU 3aJJaHUI.
INPEAMETHBIE PE3VJIBTATbI
B cocraBe mnpeaMeTHBIX pe3yAbTaTOB IO OCBOCHHIO OOS3aTEIBHOTO COJCPKAHMS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabouelt mporpaMmoi, BBIICISIOT: OCBOCHHBIC
oOyJaromMucCS Hay4yHble 3HAaHWSA, YMEHHS M CHOCOObI JeicTBUH, cnenuduyeckue s
npeaMeTHOW o0nmacTu «XWMHsS», BUIBI JEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIHIX.
K konmy obOyuenust B 8 Kjacce mpeaMeTHBIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJKHBI
OTpakaTb C(OPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHI: aTOM, MOJIEKyJa, XUMUUYECKUN DJIEMEHT,
IIPOCTOE BEUIECTBO, CIOKHOE BEILIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJHAsS), BaJCHTHOCTD,
OTHOCHTEJIbHAsI AaTOMHAs ¥ MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi OISl XMMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM, OKCHA, KUCIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMHUYECKas PpEaKLusd,
KJaccu(UKaIUs PeaKiHii: peakluu COSAMHEHHs], PEaKIUU Pa3I0KEHHUs, PEaKIUU 3aMEICHHS,
peakuu 0OMeHa, 9K30- M YHIOTEPMUYECKHIE PEaKIUH, TEIUIOBOH APPEeKT peakuuu, apo aToma,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHAas OpOUTalb, PAINyC aToOMa, XUMUYECKas CBSA3b, MOJISIPHAS U
HENOJIsIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHMOH, PacTBOpP, MaccoBas J0Jis
BellecTBa (MPOIICHTHAs! KOHIIEHTPAIUsI) B paCTBOPE;
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHITUHM U IPUMEHSTH 3TU MOHATHS NpU
ONMCAHUHU BEUIECTB U UX MPEBpAILECHU;
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JUIsI COCTaBICHHUS (OpMYN BELIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIHM;
OIpeEIATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHHUSX, IPHUHAJICKHOCTh BELIECTB K OINpeNeIEHHOMY Kiaccy
coelMHEHU o popmysiaM, BUJ XUMUUYECKON CBSI3U (KOBaJEHTHAsI U MOHHAs) B HEOPraHMYECKHUX
COEJIMHEHUSX;
packpsiBath cmbica [lepuoaunueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAaHUE
NEPUONYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX JJEMEHTOB OT HX IIOJOXKEHUS B
[Iepnonnueckoi cucreMe, 3aKOHOB COXPAHEHMSI MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTrapo;
ONKCHIBaTh W XapakTepu3oBarh TaOmuuHyro ¢opmy I[leproandeckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB: Pa3JInyaTh MOHATUSA «TJIaBHas noarpynna (A-rpynna)» u «nobdoudnas noarpynna (b-
TpyIIa)», Majble U OOJBIINE MEPHOIbI, COOTHOCUTH 0003HAUCHHS, KOTOPBIE UMEIOTCS B TaOJIUIIE
«llepuonnueckas cucrema xumuueckux sieMmeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsn sjapa, odiiee
YHCJIO 3JIEKTPOHOB U paclpeeieHUe UX M0 AIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHUE PEAKIINU
(110 YKMCIy ¥ COCTaBYy YYacCTBYIOIIUX B PEAKIIUHU BEIIECTB, 110 TEIULIOBOMY YD QPEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
HNOATBEPXKAasl  ONMCAHME IPUMEpPaMH  MOJIEKYJSIPHBIX ~ YPaBHEHUN  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIHM;
IIPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX IIPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIYHCIIATH OTHOCUTENBHYIO MOJEKYJSIPHYI0 M MOJSPHYIO MacChl BEIIECTB, MAaCCOBYHO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa N0 (OopMyle COEAMHEHHS, MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE,
IPOBOJIUTH PACUYETHI 10 YPaBHEHUIO XMMHUYECKOM peakiuu;
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IPUMEHATH OCHOBHBIE ONEpAllMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMATH3AIINIO, KIaCCU(UKAIIHIIO, BBISIBICHUE TPHYNHHO-CIIEICTBEHHBIX CBSI3EH —
JUIsL U3y4YEHHUsS] CBOMCTB BEIIECTB M XMMMUYECKHMX pEakluid, €CTECTBEHHO-HAy4YHbIE METO/Ibl
NIO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJICIIMPOBAHHE, SKCTIEPUMEHT (PEaIbHBIN 1 MBICTICHHBIH);
CJIEZIOBATh MPaBHJIAM TIOJIH30BAHUS XUMHUYECKOH MOCYIOW M JTaOOpaTOPHBIM 00OPYIOBaHUEM, A
TaK)Ke MpaBUiIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU IO BBIITIOJHEHUIO
71a00paTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHUIO U COOMpAHHUIO Ia3000pa3HbIX BEIECTB
(Bomopoda W KHCJIOpOJa), IPUTOTOBIECHUIO PAaCTBOPOB C OIpPENENEHHONM MacCcoBOM Joiei
pacTBOPEHHOTO BEIIECTBA, IIJIAHUPOBaTb W TPOBOJUTH XUMHUYECKUE DKCIEPUMEHTHI 11O
pacro3HaBaHUIO pAacTBOPOB WIEJNOUYEH M KUCIOT C IIOMOINbIO HHIUKAaTOpOB (JIAKMYC,
(deHondTanenH, METUIOPAaHK U JPyTUeE).

K konmy oOyuyenust B 9 Kjacce mpeaMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTb COPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XMMHUYECKHH AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTWOH, AaHMOH, I[POCTOE  BEUIECTBO,  CJOXKHOE  BEIIECTBO,  BaJEHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIIEHUS, XUMUYECKas pEeakius, XUMHUYecKas CBs3b,
TETUIOBOM A(PQEKT peakiiu, MOJb, MOJISIPHBIH 00BEM, pacTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIIHTEI,
ANIEKTPOJIUTHYECKAsT JUCCOLMAIMS, pEaKlUd HOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecue, oOpaTuMmble M HEOOpaTHMMbIE pEaKIWH, OKUCIUTEIbHO-BOCCTAHOBHTEIbHEIC
peakuuy, OKUCIUTENb, BOCCTAHOBHUTENb, OKUCICHHME M BOCCTAHOBJIEHUE, aJUIOTPOIMS,
aM(OTEpHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAsl, HOHHAS, METAJIMUECKas), KPUCTAIIINUECKast
pemérka, KOppO3Hsl METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIUH, IpeneabHO
nonycrumast konueHntpauus [1/IK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHITUH U IPUMEHSTH 3TU MOHATHS NpU
ONMCAHUHU BEUIECTB U UX MPEBPAILECHU;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JUISI COCTaBICHHUS (OpMYN BELIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIHM;
ONpEAEATh BAJEHTHOCTb M CTENEHb OKUCIEHHUS XHMUYECKHUX 3JIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTh BEIECTB K OIpPENeIEHHOMY KIIacCy COEAMHEHUN IO
dopMynamM, BUJ XMMHUECKOHN CBSA3M (KOBaJIEHTHAs, MOHHAs, METAJJINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsijl MOHA 10 XUMHYECKOH (hopMmyrne, XapaKTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCUHEHUM, TUIl KPUCTAJUIMUECKON PeIIETKY KOHKPETHOIO BEILIECTBA;
packpeiBath cMmbich [lepuonnueckoro 3akona J[. M. MeHneneeBa u JE€MOHCTPUPOBATH €rO
NIOHMMAaHHE: OIHKCBHIBATh M XapaKTepU30BaTh TaOIMuHyr0 ¢opmy llepmoamueckoit cucTembl
XUMHUYECKHUX 3JIEMEHTOB: Pa3inyaTh MOHSTUS «IJIaBHas noArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynma)», maneie ¥ OONBIIME TEPHOABI, COOTHOCHUTH 0003HAYCHHS, KOTOpBIC
UMEIOTCS B NEPUOANYECKONW TaOIuIe, C YUCIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHMSI aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB M 3apsll spa, 00IIee YMCIO AIEKTPOHOB M pacIpeesieHHe UX
IO SJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB JIEMEHTOB
U UX COEIUMHEHHUH B Ipejenax MajblX MEPUOJOB U IVIABHBIX HOATPYIII C YYETOM CTPOEHHUS HUX
aTOMOB;
KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHUE PEAKIINU
(Mo 4YMCIly W COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIoBOMY 3(QeKTy, o
MU3MEHEHUIO CTETIEHENW OKUCIIEHNUS XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME M Crenu(UIECKHe XMMHYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BELIECTB, MOATBEPXK/Ias ONUCAHUE NIPUMEPAMU MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOLIUX XMMHUUECKUX PEaKU;
COCTABJIATh YPABHEHMSI DJIEKTPOIUTUYECKON TUCCOIMALIMM KUCIIOT, IIEJI0Ye U coJiell, OIHbIE U
COKpaIEHHBIE YPABHEHMSI PEAKLUI MOHHOIO OOMEHA, YpaBHEHMs peakluil, NOATBEPKIAOIINX
CYLIECTBOBaHHE F€HETUYECKON CBA3H MEXAY BELIECTBAMH PA3JIMYHbIX KJIACCOB;
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PacKpbIBaTh CyITHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN TOCPEICTBOM COCTaBICHMUS
AIIEKTPOHHOTIO OajlaHCca ITHX pPeakLui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHUSI, BO3SMOXKHOCTHU IIPOTEKAHUS
XUMHUYECKUX PEBPALCHUM B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO
XMMHYECKOIO 2JI€MEHTa 10 (hOpMylle COECOUHEHHUS, MACCOBYIO JOJIO BELIECTBA B PacTBOPE,
IPOBOJIUTH PAaCUYETHI 10 YPaBHEHUIO XMMHUYECKOM peakiuu;

co0OMIoaTh MpaBWIIa MOJIb30BAHMUSA XUMHUYECKOH MOCYIOH M JIAOOpaTOpHBIM 00OpYJOBaHHEM, a
TaKXKe MpaBHia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMH 110 BBITOJTHEHHIO
71a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IOJYYEHUI0 U COOMpAHHUIO Ia3000pa3HbIX BEIECTB
(aMMHaKa U yTrJIEKHCIIOTO Ia3a);

IPOBOJAUTh PpEaKLUMM, MOATBEPXKAAIOIIME KAUEeCTBEHHBIM COCTaB pa3IMYHbIX BELIECTB:
pacro3HaBaTh OINBITHBIM IMYyTEM XJIOPUA-, OpOMHI-, HOIUA-, KapOoHat-, Qocdar-, cumukar-,
cynbdar-, TUIPOKCUI-UOHBI, KATUOHBI AMMOHMSI M  HOHBl H3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOLINE B BOAHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECTB;

IPUMEHATH OCHOBHBIE ONEpPAllMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNE, CUCTEeMAaTH3AINIO, BBISBICHUE NMPUYUHHO-CIICACTBEHHBIX CBA3CH — JJISI M3YYCHUS
CBOMCTB BEUIECTB M XHWMHUYECKHUX pEAKUUN, €CTECTBEHHO-HAyYHbIE METOAbl I103HAHUSA —
HaOJII0/IeHUE, U3MEPEHUE, MOIETTUPOBAHUE, SKCIIEPUMEHT (peajibHbI U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne Komraecrso 1acon JJieKTpOHHbIE (U poBbIe)

o/ HanmeHoBaHuUe pa3iejioB 4 TeM MPOrpaMMbl Beero KoHnTpoabHbIe IpakTHYeck 0BpazoBaTEbHbIE peCypehi

padoTbI ue padoThl
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE TOHATHS
L1 XuMusi — BaxkHast 00J1aCTh €CTECTBO3ZHAHUS U 5 5 bubmuoreka [IOK
MIPaKTUYECKOM IeITeIbHOCTH YEJIOBEeKa https://m.edsoo.ru/7f41837¢c

1.2 BemectBa 1 XuMH4YECKHUE PEAKIIMU 15 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaxHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellleCTB

2.1 Boznyx. Kucnopon. [lonsitue 06 oxcumgax 6 iggg@ﬁf&ggi 1764183 7¢

2.2 | Bonopoa.IlonsiTue 0 KUCIOTAX U COJAX 8 1 iggg@ﬁf&ggi 1784183 7c

2.3 Boga. PactBopsl. [TorsTie 00 0CHOBaHUSAX 5 1 1 ﬁggﬁ?ﬁ;:{iggrﬁ 1764183 7c

24 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHECHUI 11 1 1 bubmorexa TOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. llepuoauyeckuii 3axon u [lepuonnyeckas cucrema xumnueckux 3j1eMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB. XMMHU4YeCKAasl CBS
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINHU

3.1 ITepuonnueckuii 3akoH u [lepuoauyeckas cucrema 7 bu6mmoreka [IOK
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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

xumMuaeckux rementos [[. M. Meneneena. https://m.edsoo.ru/7f41837¢
Crpoenue atoma
319 Xumuueckas cBsi3b. OKHUCIUTEILHO- g ! bu6mmoreka [JOK
BOCCTAHOBHTEJIbHBIC PEAKIHH https://m.edsoo.ru/7f41837¢
Hroro 1o paszeny 15 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢
PesepBHoe BpeMs 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 5
9 KJIACC
Ne Komraecrso 1acon JJieKTpOHHbIE (U poBbIe)
o/ HaunmeHoBaHUe pa3/iesioB U TeM NMPOrpaMMbl Beero Kontpoasnnie | IpakTnueck 0BpazOBATEbHbIE PECYpPCbI
padoTbI ue padoThl
Paznea 1. BemecTBO M XMMHUYeCKHe peaKIMU
L1 [ToBTOpenue u yriny6ieHue 3HaHuH OCHOBHBIX 5 1 bubmmoteka [IOK
pa3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHbIE 3aKOHOMEPHOCTH XUMHUECKHUX PEAKIUI 4 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
13 DNEeKTpoIUTUYECKas AUCCONMAIHS. XUMUYECKHUE g i ! bubnuoreka [IOK
peaKkIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
2.1 OO01mas xapakTepucTUKa XMMHUYECKHUX AJIEMEHTOB 4 1 bubmotexa [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

VIIA-rpynnsl. ['anorenst

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

27 OO01as XxapakKTepuCTHKa XUMHUYECKHUX JICMEHTOB 6 bu6mmoreka [IOK
’ VIA-rpymmst. Cepa u e€ coenHeHUsI https://m.edsoo.ru/7f41a636
23 OO01as XxapakKTepuCTUKa XUMHUYECKHUX JICMEHTOB - bu6mmoreka [IOK
' VA-rpynisbl. A30T, pocop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKa XMMUUYECKHUX AJIEMEHTOB Butmorexa [IOK
2.4 | IVA-rpynnsl. Yoiepoa u KpeMHHUHI U UX 8 htps://m.edsoo.ru/7f412636
COCIMHEHUS — :
Hroro no pazneny 25
Pazgen 3. MeTaJuIbl M UX COeIHHEHUSA
. bubaunorexa IJOK
31 O6mme CBOHCTE METANLIOR 4 https://m.edsoo.ru/7f41a636
3.2 Bakueriime MeTauibl 1 UX COEIUHEHUS 16 Bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oKpy:kamomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa u Marepuansl B KU3HU YEIOBEKA 3 hitps-//m.cdsoo.rw/7f412636
Hroro no pazneny 3
PesenBHOE BOEMS 3 bubmuoreka [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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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
https://m.edsoo.ru/7f41a636

INIOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

Tema ypoka

Bcero
4acoB

JlaTa

JIEKTP
ungp:
oOpa3oBa
pecy’

IIpenqmer xumuu. Ponbk XMMHU B )KU3HU YEJIOBEKa. Tena u
BEIECTBA

Bubnnoreke

https://m.ed
d210c

[TonsaTue o MeTomax MO3HAHUSA B XUMHUU

Bubnuoreks

https://m.ed
d227e

[Ipaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B
naboparopuul ¥ IpuéMbl 00paIIeHus ¢ 1a00paTOPHBIM
000pyIoBaHuEM»

Bubnuoreks

https://m.ed
d23dc

Uucrsie BemecTBa 1 cMecH. CriocoObI pa3fienieHus: cMeceit

Bubnuoreks

https://m.ed
d26ca

[IpakTuyeckast padora Ne 2 «Pa3nenenue cmeceli (Ha
IpUMepe OYMCTKU TTOBAPEHHOM COJIH)»

Bubnuoreks

https://m.ed
d28c8

ATOMBI ¥ MOJIEKYJIBI

Bbubnuoreks

https://m.ed
d2ab6¢

XUMHUYECKHE 3JIEMEHTRI. 3HaKH (CI/IMBOJ'IBI) XUMHNYCCKUX
JJICEMCHTOB

Bubmauoreke

https://m.ed
d2be8

HpOCTHe H CJIOKHBIC BCIIICCTBA

Bubnuoreke

https://m.ed
d2ab6¢c

ATOMHO—MOJ'IGKy.TIHpHOG YUCHHUC

Bubnuoreke

https://m.ed
d2d50

10

3aKOH MOCTOSTHCTBA COCTaBa BEUIECTB. XUMHYECKas
dopmyna. BaeHTHOCTh aTOMOB XUMHUYECKUX JICMEHTOB

Bbubnuoreks

https://m.ed
d2eae

11

OtHocuTenbHas aToMHas Macca. OTHOCUTEIIbHAS
MOJICKYJIIpHasd Macca

Bubnuoreks

https://m.ed
d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

Bbubnuoreks

12 MaccoBast 10JIsI XHMHYECKOTO JIEMEHTA B COCTUHCHHUH https://m.ed
d350c¢
bubnmorex:

13 KonmuecTBo BemectBa. Mosb. Monsipaas macca https://m.ed
d5230
bubnmorex:

DuU3NYECKUEe U XUMUYECKUE SIBJICHHUS. XUMHYECKAs
14 ca https://m.ed
KITHSI
peaitt d37fa
bubmuotexk:

15 [Ipu3Haku U yciaoBHs MPOTEKAHUS XMMHUECKUX PeaKIuit https://m.ed
d3alé6
bubnuotexk:

3aKOH COXpaHEHHs MAacChl BEIIECTB. XUMUYECKUE

16 https://m.ed

ypaBHEHUS
d3b8&8
bubnuotexk:
Boruncnenust Koam4ecTBa, Macchl BEIIECTBa 110
17 . https://m.ed
YPaBHEHUSAM XMMHYECKHX PeaKIuit 15708
. Bubmmorex:
Knaccudukanms Xumudeckux peakiuii (CoeJuHeHus,
18 https://m.ed
pa3IOKESHHMSI, 3aMEIIICHUS, 0OMEHA)
d3f34
bubnmorex:

19 O0o01IeHre U CHCTeMaTH3aIusl 3HAHU N https://m.ed
d40c4
bubnmorex:

Kontponbnas padota Nel o Teme «BemecTBa u C

20 ecKite bea N https://m.ed

XUMHUYCCKU KIAH
peakn d4290
bubnmorex:
Bo3nyx — cmech razos. CoctaB Bozayxa. Kucmopog —
21 https://m.ed
AJIEMEHT | MPOoCToe BemecTBo. O30H
d448e
. Bubnuoreke
duznyecKkrue U XUMUYECKHEe CBOMCTBA KHCIOpO/Ia
22 https://m.ed
(peakuu oxkucieHus, ropenue). [lonsarre 06 okcumax 44614
C 5 5 bubmuoTexk:
MOCOOBI MOJIyYEHHUs KHUCIIOpOo/ia B IabopaTopuu 1
23 i PO parop https://m.ed
IpOMBILIUIEHHOCTH. [IpuMeHenne kucnopoaa
d497a
TennoBo# 3P peKT XUMUYECKON PEaKIUH, TOHSATHE O bubnnorex:

24 TEPMOXHUMUYECKOM YpaBHEHUU, K30~ U SHIOTEPMHUUECKUX https://m.ed

peaKIUAX d4790

25 TormmBo (He(Th, yroib U MeTaH). 3arpsi3HEHUE BO3/IyXa, Bubmmorex:
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

CIOCOOBI €ro NpeoTBpaIleHUs

https://m.ed
d4cda

26

[IpakTuueckas pad6ora Ne 3 o teme «llomyyenue u
coOupaHHe KHCIOpO/ia, U3yUCHHE €ro CBOWCTB»

Bubnuoreks

https://m.ed
d4ae2

27

Bonopoa — snemeHT u nmpocToe BemecTBo. HaxoxaeHnue B
npupoJie

Bubnnoreke

https://m.ed
d4ddo

28

®dusnyeckrue 1 XMMUYECKHE CBOMCTBA BOJOPO/IA.
[IpumeHnenne Bogopoia

Bubmanoreke

https://m.ed
d4ddo

29

ITonsaTHE O KUCIOTAX U COJISIX

Bubmauoreke

https://m.ed
d50d2

30

Cnioco0bI momy4eHust BOAOpoAa B 1aboparopuu

Bubnnoreke

https://m.ed
d4ddo

31

[Ipaktuyeckas padora Ne 4 o teme «Ilomyuenue u
coOMpaHue BOIOPOJA, U3yYEHHUE ET0 CBOMCTBY

Bubnuoreks

https://m.ed
d4f42

32

Monsipablii 00bE€M ra3oB. 3akoH ABOrajpo

Bubnuoreks

https://m.ed
d542e

33

Brruncnenus o6bEma, KOJIMUYECTBA BEIIECTBA Ta3a MO €ro
M3BECTHOMY KOJIMUECTBY BEILIECTBA UM 00BEMY

Bubnuoreks

https://m.ed
d55a0

34

Brrunciienus 006EMOB ra3os I10 YPaBHCHUIO pCAKIIUU HA
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHHUH ra30B

Bubnuoreke

https://m.ed
d5708

35

dusznyeckre 1 XUMHYECKUE CBOMCTBA BOJbI

Bubnnoreke

https://m.ed
d587a

36

CocraB ocHoBaHui. [loHsTHE 00 MHAMKATOpPAX

Bubnnoreke

https://m.ed
d59e2

37

Bona kak PaCTBOPHUTCIIb. HacrileHHble 1 HeHACKHIILICHHBIE
PpaCTBOPBLI. MaccoBas nons BemiecTBa B pacTBOpC

Bubnuoreke

https://m.ed
d5b40

38

[Ipaktuyeckast padora Ne 5 mo teme «lIpuroroBnenue
pacTBOPOB C ONPENETEHHON MaCCOBOM A0OJIEH

Bubnuoreks
https://m.ed
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

PacTBOPEHHOTO BELIECTBA»

d5eba

39

Kontponbshas padora Ne2 o teme «Kucnopoa. Bonopon.

Boma»

Bubmauoreke

https://m.ed
d6342

40

OKCI/IIH:IZ COCTasB, KJ'IaCCI/I(bI/IKaI_II/IH, HOMCHKIJIaTypa

Bubmanoreke

https://m.ed
d664e

41

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHBIX OKCHAO0B

Bubnnoreke

https://m.ed
d664e

42

OcHoBaHU4: COCTas, KJ'IaCCI/I(bI/IKaI_[I/ISI, HOMCHKJIATypa

Bubnuoreks

https://m.ed
d67ca

43

[Tonydyenue n XuMHYECKHE CBOMCTBA OCHOBAHMI

Bubnuoreks

https://m.ed
d67ca

44

Kucnotsr: cocraB, kiaccudukaiys, HOMEHKIATypa

Bubnuoreks

https://m.ed
dfee2

45

[TonydyeHue u XuMHUUYECKHUE CBOMCTBA KUCIOT

Bubnuoreks

https://m.ed
dfee2

46

Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYUEHUS,
XMMHYECKHE CBONCTBA

Bbubnuoreks

https://m.ed
do474

47

[IpakTuueckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHHID

Bubmauoreke

https://m.ed
d9b7c

48

I'eneTnueckas cBA3b MEXKIY KJIaCCAaMU HEOPTaHUYECKUX
COEeqUHEHUN

Bubnuoreke

https://m.ed
d9as50

49

O00011IeHNE U CUCTEMATU3aLUs 3HAHU I

Bubnuoreke

https://m.ed
d9ch2

50

Kontponbnas padota Ne3 o Teme "OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COeAMHEHUI"

Bbubnuoreks

https://m.ed
d9ela

51

HepBI)IG ITIOIIBITKH KHaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX
aneMeHToB. IloHsaTHe 0 I'pynnax CXOAHbIX 3JICMCHTOB

Bubnuoreks

https://m.ed
doffa
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

52

[Iepnonnueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux 3nemenToB 1. . Meneneena

Bbubnuoreks

https://m.ed
das52c

53

[Iepuonsl, rpymIsl, DOArPYIIIbI

Bubnuoreks

https://m.ed
da52c

54

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombl

Bubnuoreks

https://m.ed
da342

55

CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB JICMEHTOB
ITepuonnueckoii cuctemsl . 1. Menneneesa

Bubnuoreke

https://m.ed
dabbc

56

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10 €ro
nonoxenuto B [lepronnueckoii cucreme /. U.
Menneneesa

Bubnuoreke

https://m.ed
da824

57

3nauenue [lepuonnyeckoro 3akoHa sl pa3BUTHS HAYKU U
npaktuku. /. 1. MenneneeB — y4€Hblii, negaror u
rpakaHuH

Bubnnoreke

https://m.ed
da96e

58

DNEeKTPOOTPHUIIATEIHHOCTh aTOMOB XUMHYECKUX
3JIEMEHTOB

Bubnuoreks

https://m.ed
daab8

59

Nonnas xumudeckas CBA3b

Bubnuoreks

https://m.ed
dac34

60

Kosanenrnas IoJrsipHasd XUMHUYCCKas CBA3b

Bubnuoreks

https://m.ed
daab8

61

Kosanenrnas HCIIOJIsIpHAad XUMHUYCCKas CBA3b

Bubnuoreks

https://m.ed
daab9

62

CreneHp OKUCICHUS

Bubnuoreke

https://m.ed
dae28

63

OKHUCINTEIIFHO-BOCCTAHOBUTEIILHBIE pe€aKnuu

Bubmauoreke

https://m.ed
db076

64

OKuCINTEIN 1 BOCCTAHOBUTEIIH

Bubmauoreke

https://m.ed
db076

65

Kontponbnas padota Ned 3a ron.

Bubnuoreks
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.ed

db486
Bubnmorexk:
66 O0001IeHNEe U CHCTEMATH3AIMS 3HAHUH 1 https://m.ed
db33c
bubnuoreke
67 O00011IeHNE U CUCTEMATU3aLHUS 3HAHUI 1 https://m.ed
d9cb2
bubnuoreke
68 O00011IeHNE U CUCTEMATU3alHS 3HAHU I 1 https://m.ed
d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
9 KJIACC
DJIEKTPOHH
Ne uugposbie
T
n/n eMa yporka Bcero flata o0pa3oBare.
pecypcsl
. bubnnoreka
| [Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema | httos:/m.eds
xuMuuecKux >1neMenTos J1. . Menpeneesa W
. bubnuoreka
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds
AJIEMEHTOB IEPBBIX TPEX MEPHOIOB db6b6
Kiaccudukanus 1 HoMeHKIIaTypa HEOpraHUIECKUX bubmorexa
3 BeleCTE 1 P p 1 https://m.eds
db7e2
. bubnuoreka
Buibl XMMUYECKOM CBSI3U U TUITBI KPUCTALTHYECKUX
4 peméroK 1 https://m.eds
dbac6
5 Kontponwhas pabora Nel o teme «IloBTopenue u |
yriIyOJeHre 3HaHU OCHOBHBIX Pa3/IesioB Kypca 8 Kiiaccay
. bubnuorexa
Krnaccudukanus XMMHUECKHX PEAKITHH 110 pa3InIHBIM
6 - 1 https://m.eds
dbcb0
. bubimmoreka
[TonsiTue o ckopoctn xumuyeckou peakuuu. [lonstue o
7 1 https://m.eds
TOMOTCHHBIX U T€TEPOTCHHBIX PEAKIIHIX dbea
8 [TonsTHe 0 XUMHYECKOM paBHOBeCHU. DAKTOPHI, 1 bubnunoreka
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

BJIMAIOIIMC Ha CKOPOCTH XHUMHYICCKON p€akumu 1
IMOJIOKCHUEC XMMUYCCKOI'0 paBHOBECU A

https://m.eds
dc28¢

OKHCIUTEIHHO-BOCCTAHOBUTEIILHEIC pC€akunuun

bubmmoreka

https://m.eds
dcade

10

TeopI/m SHGKTpOHHTquCKOﬁ Aucconnuanuu. CuipHBIC U
caa0ble QJICKTPOJINTBI

Bbubnuoreka

https://m.eds
dcd68

11

Honnble ypaBHEHUS peakiuii

bubnuoreka

https://m.eds
dd448

12

XHUMHAYECKHE CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE
MIPEACTABICHUH 00 AJIEKTPOJIMTHUSCKON JUCCOIMAITTT

Bbubnuoreka

https://m.eds
dds5d8

13

XUMHYECKHUE CBOMCTBA COJIEH B CBETE MPEICTABICHUM 00
AIIEKTPOIUTHYUECKOM TUCCOLUAlUN

bubnuoreka

https://m.eds
dd8b2

14

[TonsiTe o ruaponuse conen

bubimmoreka

https://m.eds
dd9od4

15

O0600111IeHMEe ¥ cucTeMAaTHU3alUs 3HAHUN

bubmmoreka

https://m.eds
dddi2

16

[TpakTuueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAIbHBIX 33124

bubmmoreka

https://m.eds
ddbfa

17

KontponpsHas pabora Ne2 o teme «NeKTpOIUTHYECKAS
aucconuanus. XUMHUECKHe peakliy B PaCTBOPAX»

bubnuoreka

https://m.eds
ddecO

18

OO1as XxapaKTepUCTUKA TalOTeHOB. XUMUYECKUE
CBOICTBa Ha MPUMEpPE XJI0pa

Bbubnuoreka

https://m.eds
ddfe2

19

Xnoposoaopoa. CoisiHast KUCJIOTa, XUMUYECKHE CBOMCTBA,
MoJTy4YeHue, IPUMEHEHHE

bubnuoreka

https://m.eds
del04

20

[IpakTuueckas pabora Ne 2 no reme «llomydeHue consHoi
KHCIIOTBI, U3y4€HUE €€ CBOMCTB»

Bbubnuoreka

https://m.eds
de348

21

Breraucnenus 1o YPaBHCHHUAM XUMHUYCCKUX peaKHI/If/'I, €ClIin
OJHWH U3 PCarcHTOB J1aH B H30BITKE

bubmmoreka
https://m.eds
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

de488

Bbubnuoreka

22 OOm1ast xapaKTepUCTHKA AIIEMEHTOB VIA-rpyisl https://m.eds
de64a
bubnmotexa

AnnorpornHbie MoauduKaiuu cepbl. Haxoxaenue cepsl 1
23 . 5 g https://m.eds
e€ COeMHEHUH B PUPOJIE. XUMHUCCKUE CBONCTBA CEPBI
de64a
C o bubnmotexa
€pOBOJIOPOJI, CTPOCHUE, (PU3HUCCKUE U XUMUYICCKHEC
24 pu PO, ¢TP ’ https://m.eds
CBOWCTBA
de802
bubnuoreka
Oxcunpl cepbl. CepHast KUCIOTa, GU3HYSCKHUE U
25 N https://m.eds
XUMHYECKHE CBOHCTBA, IPUMCHCHHE
dea28
XUMHYECKHE PEAKIIMH, JIEKAIINE B OCHOBE
5 . bubnuoreka
MIPOMBIIIICHHOTO CII0C00a MOTyYeHUsI CEPHON KUCIIOTHI.
26 P yi . p https://m.eds
XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH CpeIbl doc8
ec8a
COCIMHEHUSIMH CEPBI
bubnuoreka
27 Brrurcnenue MaccoBO TOJU BBIXO/IA TPOAYKTA PEAKITUU https://m.eds
dec8a
OO01mmas XxapaKTepUCTHKA IIEMEHTOB V A-Tpymiibl. A30T, bubnuoreka
28 pacrpocTpaHeHue B IpUPoe, GU3NIECKHE U XUMHUECKUE https://m.eds
CBOHCTBa deea6
. bu6mmoreka
AMMUaK, ero GuU3n4ecKue U XUMHUECKUE CBOMCTBA,
29 https://m.eds
MOJTyYeHUE ¥ IPUMCHCHHE
7 P df004
bubnmorexa
[Tpaktuyeckas pabora Ne 3 o teme «Ilonmyuenue aMmmuaxa,
30 . https://m.eds
W3YUYCHHE €r0 CBOMCTBY
Vi df180
bubnmotexa

31 A30THas KucI0Ta, €€ GU3NIECKUEe U XUMHUYECKHUE CBOMCTBA https://m.eds
df306

Hcnonp30BaHNe HUTPATOB M COJICH aMMOHUS B KQUYECTBE bubmmoreka

32 MUHEPAIBHBIX YI00peHuil. XUMUYECKOEe 3arpsi3HeHne https://m.eds

OKpYXKarollel cpe/ibl COeIMHEHUSIMU a30Ta df518
bubmmorexa
docdop. Oxcun dhocdopa (V) u dbocdhopHas kucnora,

33 . https://m.eds

(bu3nYecKre 1 XUMUYECKHUE CBOWCTBA, TIOJIy4YCHUE
df68a
34 Hcnonp3oBanue hocdaroB B Ka4eCTBE MHHEPATBLHBIX bubnuorexa

yaoOpeHwuid. 3arpsi3HEHUE MPUPOIHON cpeabl pocharamu

https://m.eds
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

dfc20

Yepon, pacupocTpaHeHHe B pUpoe, Gu3ndeckue u

Bbubnuoreka

35 . https://m.eds
XUMHYECKHE CBONCTBA
dfd9c
Oxcuppl yriaepoaa, ux (pu3nueckre U XUMHYECKHe bubnmotexa
36 CBOMCTBA. DKOIOTUYECKUE POOIEMBI, CBSI3aHHBIE C https://m.eds
okcusiom yriepoja (IV) dfebe
bubnmotexa
37 VYronpHas KUCIIOTa U €€ COIN https://m.eds
€006¢
[IpaxTnueckas padora Ne 4 no reme "Ilonyuenue bubnuorexa
38 yriekucnoro ra3za. KauectBenHast peakiius Ha KapOoHaT- https://m.eds
noH" e027e
bubnuorexa
[TepBoHa4YaTBHBIC TTOHITHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.eds
KaK O COCTUHEHUSX yriiepoja
yIIep e054e
bubnuorexa
40 Kpemuuii u ero coenuHeHHS https://m.eds
€080a
[IpaxTnueckas padora Ne 5. Penienue skcriepuMeHTaIbHBIX bubnuorexa
41 3a51a4 1o Teme «BakHel e HeMeTaIbl 1 X https://m.eds
COCTMHECHHUSI e0bf2
. bubnuoreka
Kontponwshas padora Ne3 o teme «Baknetinme
42 https://m.eds
HEMETaJTbl U UX COCAMHEHUS»
e0el8
OO611as xapakTepUCTUKAa XUMHUECKHUX JIEMEHTOB —
bubnmotexa
MeTalIoB. MeTtajuinyeckas CBs3b U MeTalInyecKas
43 . B https://m.eds
KpucTamuyeckas pemérka. duznueckue cBOCTBa 103
el03e
METaJJIOB
. . Bbubnuoreka
XUMHUYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMHUIECKUI
44 N https://m.eds
ST HAPSHKSHUH METaIoB
P Harp el156
O61ue cnoco6s! nomy4yeHus: MeTauioB. CIiiaBbl. bubmmorexa
45 Brruncnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUil, eCIu https://m.eds
OJIUH U3 PEareHTOB COACPKUT MPUMECH ell56
bubmmorexa
46 [ToHsiTHE O KOPPO3UH METAILIIOB https://m.eds
el278
bubnuorexa
47 [llenounbie MeTaIITBI

https://m.eds
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

el4b2

Bbubnuoreka

48 Oxcupl ¥ TUAPOKCUIBI HATPUS M KAITUS https://m.eds
e14b2
bub6mmoreka

49 [llenouno3emMenbHBIC METAILIBI — KaJIbLHK U MarHUH https://m.eds
el5ed
bubmmoreka

50 Baxueime coenuHeHNS KaJlblUs https://m.eds
elSe8

51 O060011IeHrEe U CUCTEMAaTH3alKs 3HAaHUH
bu6mmoreka

52 JKE&cTKoCTh BOMIBI M CTIOCOOBI €€ yCTpaHEeHHUs https://m.eds
¢1886

53 E:f;{;;qee;;z ;);f:}:;ﬂ]v\‘fg 6 1o Teme "JKECTKOCTH BOABI U }]?E6;I;I/cr)r;§s
elae8
bubmmoreka

54 AroMUHUHT https://m.eds
elc6d
bub6mmoreka

55 AMdoTepHbIE CBOMCTBA OKCH/IA U THAPOKCHIA https://m.eds
elc6d
bub6mmoreka

56 Keneso https://m.eds
¢1d86
bu6mmoreka

57 Oxcuapl, ruapokcuabl U comm xenesa (I1) u sxenesa (11) https://m.eds
€35e6

58 O060011IeHNEe U CUCTEMAaTH3alKs 3HAHUI
bub6mmoreka

[TpakTuueckas padota Ne 7. PerieHue skcriepuMEeHTaIbHBIX
59 . https://m.eds
3a/1a4 1o teme «BakHeime MeTajulbl U X COSTUHEHUS 3de8
Bbrunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIU, €CIIN
bubmmoreka
60 OJIMH M3 PEarcHTOB JIaH B 1/1361,1T1<ue WJIH COJICPIKUT httos://m.eds
npuMecH. BbncieHns MacCOBOH JIOJTU BBIXO/A MTPOIAYKTA ) 71 50
peakuu
61 O00011IeH1E U CUCTEMATU3alUs 3HAHU I
62 O06o06mienue 1Mo TeMe «BaxkHenre MeTaabl ¥ UX
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COCOAUHCHU A

63

BeniectBa u MaTtepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKA

Bbubnuoreka

https://m.eds
e3150

64

XHUMHUYECKOE 3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

Bbubnuoreka

https://m.eds
e4270

65

Pones xumum B PEIICHUH SKOJOTHYCCKUX HpO6J'IeM

bubnuoreka

https://m.eds
e4270

66

KontponrsHhas pabora 3a ro.

bubmmoreka

https://m.eds
e0d0a

67

O06001IeHMEe ¥ cUCTEMAaTHU3alU 3HAHUN

bubmmoreka

https://m.eds
db33c

68

O0600111IeHYE ¥ cUCTEMATHU3AU 3HAHUN

bubmmoreka

https://m.eds
d9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 151 YYEHUKA

Xumus. 8 kinace: yuae0. ais odmeobpazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-e u3j.,

crpeotu. - M.: [lpoda, 2022. - 286 c.

Xumus. kimace: yue0. s oomeodpaszoBarenbHbIX yapexacauii / O.C. ['abpuensH. - 3-¢ u3j.,

crpeotut. - M.: [lpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI IJ5 YUUTEJIA

Bsenute

1. T'abpuensu O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HacronpHast KHUTa yauTens.

Xumus. 8 ki1.: Meromuaeckoe nocooue. - M.: Ilpoda, 2021.

2. I'abpuensa O. C., SmykoBa A. B. Terpanp amnst 1a00paTOPHBIX OMBITOB U MPAKTUIECKIX

pa6ort. 8 xi1. K yuebnuky O. C. I'abpuensina «Xumus. 8 kiaccy. M.: Jlpoda, 2022.
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3. I'adbpuensn, O. C. Meronnueckoe nocobue k yueouuky O. C. ['abpuensna «XuMus». 8 Kiacc
/ 0. C. T'abpuensa. — M. : llpoda, 2021. — 109.

4. TI'abpuensu, O. C. Metoanueckoe nmocobue k yueouuky O. C. ['abpuensaa «Xumus». 9 kiracc
/ O. C. T'abpuensa. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue Kaptel K yueouuky O. C. 'abpuensna «Xumus. 8 Kiaccy :
meToamueckoe mocodbue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonornyeckue kaptel K yueouuky O. C. 'abpuensna «Xumus. 9 xmacey :
meToamueckoe mocodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KouTponbHbie u mpoBepodnbie padoThl k yueouuky O. C. I'abpuensHa « Xumus.

8» / O. C. I'abpuensm, [1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [lpoda, 2022. nannsie

IHAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HHTEPHET
Benurenannsiehttp://www.chemnet.ru ['azera «Xumusi» u caiT ais yaurens «51 iy Ha ypok
XUMHN

http://him.1september.ru Equnast komnexius [IOP: [IpenMerHas KomuteKust « XuMES
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumusd. Komnexkuus Poccuiickoro 061eo6pa3oBarebHOTO opraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas omummnuaia mKoJIbHUKOB 10 XHMHH
http://chem.rusolymp.ru Opraanueckast XUMUsL: SJEKTPOHHBIA YUSOHUK JJIsI CPEITHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIN yUeOHHK

http://www hemi.nsu.ru OTKpBITBII KOJUTSIK: XUMUS

http://www.chemistry.ru JlucraHnnOHHAS OJIMMITHA]A 10 XUMUW: TEIICKOMMYHHUKAIIMOHHBIN

o0Opa3oBareIbHbIN IPOEKT

29



30



