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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHbIX opranu3anusx Poccuiickoit dexepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOXHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE I1elieil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYyYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0011ero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CojepaHue CKIAAbIBAETCS W3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

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

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE DMIIMPHUYECKU IIONYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C TPUBJICUCHHWEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHSATUIO pELIEHUH, CIOCOOHOM amanTHpOBaThC 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 OOydarolMMuCs OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MUCHOJNb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs 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
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

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



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocrosHue BemiecTB. llonsrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas mMacca. B3anMOCBs3b KOJMYECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3oKeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0ieHne (GU3NYECKUX (IUIaBIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U ONHKCaHHWE TPU3HAKOB MPOTEKAHUS XUMHUECKHMX peakuuil (pasnokeHwe caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasziaoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
pasfeneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, JMCTHILISALMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PHUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

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

®usnueckue cBoiicTBa BOAbpl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJEpKaHUsl KUCIOpOoJa B BO3yXe, MOIydeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHHEe, PACIIO3HABAHHE W
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIO/IEHUE U3MEHEHHSI OKPAaCKH WHIMKATOPOB B PACTBOpPAx KHUCIOT U IIENOYEH, M3ydyeHUE
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKH KIACCUPUKALUKA XUMHUYECKUX »dleMeHToB. [loHsTHE o0 Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux odmemeHroB J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbiX suaep. M3orombl. OnektpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

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

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpouecch
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIE TOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3aps]l, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIB, TOPHBIC IOPOJBI, TIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAVUHEHMH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEMIETKM W BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX Peakuil Mo pa3IudHbIM MpPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsitTue o cxopoctu xumuueckoil peakiuu. [lonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DICKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM MU COJIEM B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yel U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUEO MAaTEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (FOPEHHE, peakUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue xyiopa 1 XJI0pOBOAOPO/Ia Ha OPraHK3M uesoBeka. BaxkHele Xaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmupe kak MpeACcTaBUTENS Kjlacca KHCIOT M chenuduueckue). XHUMUYECKUE peakluH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpelbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B HpUpoAe, (QHU3NYEeCKue Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydEHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe M XMMHUYECKHE CBOMCTBA, JIeHICTBUE HA KUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaUETUJICH, JTAaHOJ, IJMLIEPHH, YyKCycHas kuciora). [IpupoaHbie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEeBOM kuciiote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxxHeilmue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHWE C 00pa3llaMH XJIOPUIOB (TaIOT€HUIIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJCHHE KAaYeCTBEHHBIX peakiui Ha kapOoHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHUKAa XHWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpspkeHUHM MeTauioB. (DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoii cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHelme MeTallIibl U1 UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanust MexXnpeAMETHBIX CBSI3€M MPU M3YYEHHH XUMHH B 9 Kilacce OCyIEeCTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHBIC TOHATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTb, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHHUSI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEIbHOM JAEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOMO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW M JAPYIHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON yuyeOHOH NesTeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBS3SIX UYEIOBEKA C MPHUPOIHONU CPENOi, O POIH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHHWE TIOCIEACTBHHA W HENPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO Mpodeccril U TpyAa pa3iIudHOro poja, yBaXeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUJI OS30MMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHAMHU), UCTIOIH30BaTh MOHATHUS i1 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOopMaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B TMpollecce Y4eOHOH U HCCIen0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh NN AEATENBHOCTH, NIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISAITh WM KOPPEKTUPOBAaTh IMPENJIOKEHHBIM alrOpUTM AEUCTBUN NIpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakluy COEIMHEHUS, PEAKLIUN Pa3JI0KEHMs], pEaKLIUK 3aMELICHMs], PEaKIIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas A0 BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUI;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[pPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJW3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AIINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJIbI  TO3HaHWs  —  HaOmoJeHue, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWUMHUYECKOW TIOCYIOM U  JTabOpaTopHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAAa M KHCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS, XMMHYECKasi pEeakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKLUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleiabHO JOMyCcTUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpblE HUMEIOTCd B MEpPUOAMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IIEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENCHEW OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM AUCCOLUMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX DPEAKLMM ITOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edsoo.ru/7f41a636
o | e e :
' DTIENICHTO PYHIbL L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | e | . oo
: JIEMEHTOB V A-TPYIIITHL. T, 1 UX
byl P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'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 KJIACC
Ne Koanyecrno yacos D1eKTPOHHBIE HUPPOBLIE
w/n Tema ypoka Beero Konrpoabueie IIpakruueckume  00pazoBaTebHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bubmuorexa [JOK
yemoBeka. Tea u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX O3HAHKS B XUMHH 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpakTuueckas padora Ne 1 «IIpaBuia paboThl
3 B EaGopaTopHHpH pUEMBI 06p§meHnaIZ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nencHue
5 c;[)eceﬁ (Ha HpI/II?VIepe OUYUCTKH noIfsapeHHoﬁ 1 bubmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubamorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 Komunuectso BemecrBa. Moiubs. MoisipHas bubmumoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruucienus konmdecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
17 .
YpaBHEHUSIM XMMHUYCCKUX PEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYIECKHX peaKIui
18 (COCI[I/IHq;HI/I}IHpaBJ'IO)KeHI/I}I 3a£emeL:{H;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 DHIUKJIONEINUCT. O6O6yIIIIICHI/I€ " bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
crucTeMaTu3alus 3HaHUi
20 KonTponbnas padora Nel no teme «BemiectBa bubnnoreka [JOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXxa.
21 KI/IC?IZI));)OI[ — 3JIEMEHT U IPOCTOE Befuy:cmo. Bu6miorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
99 du3znuecknue ¥ XUuMHUUECKHE CBOMCTBA bu6mmoreka [JOK

KHcJopoaa (peaKI_II/II/I OKHCJICHHUA, T OpeHI/Ie).

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCI0poia B

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PEeKT XUMUYECKON peaKkuu
24 MOHSATHE O T(i)];()bMOXI/IMI/I‘leCKOM Y];];)aBH:HI/II:I bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TomuBo (HedTh, yroib U METaH).
25 3arpﬂ3H61§He¢1;03z[yyl;(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe KHCJIOpO/ia bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEWIECTBO. bubnnorexa [HOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX U COMSAX bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe U Ic)061/1paHI/Ie BOZOpOJA Bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE ero CBOMCTBY
N N bubnuotexa [JOK
32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaIpPO https://m.edsoo.ru/ffod542e
33 Boraucnenns 00pEMa, KOJIMUECTBA BEIIECTBA bu6mmoreka [IOK

ras3a 1o ero M3BeCTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIECTBA UIIH 00BEMY

Boruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO

34 peaKkIi Ha OCHOBE 3aKOHA 00BEMHBIX bubmiorexa LIOK
oTHOMeHH Fa308 https://m.edsoo.ru/ff0d5708
35 dOu3nvecKue 1 XUMUYECKHE CBOMCTBA BOJbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnuorexa LIOK
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacelenasie u
37 He}?acmmepHHme II))aCTBopI)I. Mat:IiOBaﬂ JIOJISt bubmmoreia LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 1o Teme
38 «I—I;pI/IFOTOBJ'IeHEe pPacTBOPOB C OINpeICTEHHOM Bubmmorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne n XUMHUYECKHE CBOMCTRA
41 KncnyhoHHx OCHOBHBIX U aM(OTEPHBIX bubmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMuMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHHU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubnuorexa [IOK
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https://m.edsoo.ru/ffOdfee2

Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 MOJTY4CHHSI, XHMHYECCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3324 M0 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
. bubnnorexa [HOK
49 O06o0011IeHre U CUCTEMAaTU3allUsl 3HAHHMA https://m.eds00.ru/00ad9ch?
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIaCChl HEOPTaHUYECKHUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KiIacCU(DHUKAITHI
51 XI/II\I/)II/I‘IGCKI/IX 3JICMEHTOB. I(?IOH;IITIHe O rpymmax Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JICMEHTOB
Ilepuoanueckuii 3akoH u [leproamyeckas
52 CI/IfTCMI; XAMWUYECKHAX SHCMGII;TOIJ; . N. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue IIEKTPOHHBIX 000JI0UEK aTOMOB
55 3J'IepMeHTOB Hepninnqecxoﬁ cucremsl J[. U. bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTuKa XMMHUYECKOT0 3JIEMEHTa 110 bubnnoreka [JOK

ero nosiokeHuto B [lepuonndeckoit cucrteme

https://m.edso0.ru/00ada824
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. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

bubmuorexa [JOK
7 LN 1
> DaA3BHTIA HAYKH H,,Hp aVK TuH. J1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubmuorexa [JOK
XAMUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
" 1
59 OHHAT XMMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBajieHTHAS TTOIApHAS XUMUUYECKAS CBI3b 1 bubmmorexa HOK
P https://m.edsoo.ru/00adaab8
61 KoBasnieHTHAs HEONApHAsT XUMUUYECKAs CBI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 Crenens okucneis https://m.edsoo.ru/00adae28
63 OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE DEAKLIUU 1 bubmmorexa HOK
peaxtt https://m.eds00.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 bubmmorexa [IOK
e OCCTAnOBITE https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
atomMa. XUMHAYECKAs CBA3b» https://m.edso0.ru/00adbh486
bu6mmoreka [JOK
5 1
66 O000111eHIE U CUCTEMATH3AaIlUs 3HAHUI https://m.edso0.ru/00adb33c
bu6mmoreka [JOK
67 I 1
O00011IeHIE U CUCTEMATH3AIUS 3HAHUI https://m.eds00.ru/00ad9ch?
bu6mmorexa [IOK
" 1
68 TOTOBA KOKTPOIIbHAS PAdOTA https://m.eds00.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

-:;—’H Tema ypoxa Beero Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
padoTbI padoThbI pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 CI/IfTeMI; XUMHAYECKUX BHGMIQ)HTOﬂB J. . Bubmiorexa LIOK
https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/IquKZX AIIEMEHTOB MEPBBIX TPEX Bubmiorexa LIOK
https://m.edso0.ru/00adb6b6
MEePHUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa bubnnorexa [HOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme

5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccugukaius XuMHuecKux peakiuui no bubnuoreka [IOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKON pPEaKIINU.

7 [Tonsarue o FOMI())FGHHBIX u FGTGpOF:HHI)IIj( bubmmoreia LIOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUSIOIINE HA CKOPOCTh bubnnorexka [JOK
XMUMHYECKON PEaKIii U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHUSI

9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [JOK
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peakiuu

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

10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bu6mmoreka [IOK
CuiibHbIE U clla0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIAI bubmorexa HOK
P peaKh https://m.edsoo.ru/00add448
12| oomomanatt o oo mpesemamo 6 BuGunotexa LIOK
. peA https://m.edsoo.ru/00add5d8
AJIEKTPOJIMTUYECKON JUCCOIHAIIIHI
P I uGunotexa LIOK
pest P https://m.edsoo.ru/00add8b2
IHACCOIHAIAN
14 ITousgTHe o0 TUAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN bubmorexa HOK
H H https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Permenue bubnnorexa [JOK
16
IKCIIEPUMEHTAILHBIX 33141 https://m.edsoo.ru/00addbfa
K oora Ne2
17 <<§§ZE:H§§;:£qaec?<Tai I/ICZI(()) TI/IeellVI eI/DI bubmorexa HOK
P g HHAIL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mas xapakTepuCcTHKa TaJIOr€HOB. bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA Ha MMPUMEpE XJIopa https://m.edsoo.ru/00addfe2
X .C ,
19 xmmcono cnoicren, monyerme BuGnotexa LIOK
’ ya ’ https://m.edsoo0.ru/00ade104
MIPUMCHEHUE
I1 3] Neo 2
pakTudeckas pa OT?. 10 TEME BuGmiorexa LIOK
20 «[Tomyuenme consTHON KUCIIOTHI, H3yICHUE

€€ CBOICTB»

https://m.edso0.ru/00ade348
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Breraucnenus mo YPaBHCHHUAM XHUMHUYCCKUX

21 €aKLHUH, eclii OJIMH U3 PEareHTOB JaH B Bubmorexa LIOK
pealthi, A P A https://m.edsoo.ru/00ade488
n30BITKE
OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A e e
U A buGuorera LIOK
8 P fl https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, pu3nieckue u bubnnoreka [JOK
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Okc cepnl. CepHa cJIoTa,
25 ®E3EE§ZKH211XH;Z;ZSEiJLQ;ﬁCTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTyYESHHUS bubnnorexa [HOK
CEpHOM KUCIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brrunciaenne MaccoBoi 10JIM BhIX04a bu6nmoreka [JOK
NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuKa 3JeMeHTOB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [IOK
npupoze, GU3NIECKre U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero pu3nuecKue 1 XUMUYECKUe bu6nmoreka [JOK
29 .
CBOWCTBA, MTOJIy4YEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpa eckast pabora Ne 3 o teme
pafririecKas pabot 1O TeM bubnmuorexa [JOK
30 «[Tomyuenne ammuaka, U3ydeHUe €ro

CBOUCTB»

https://m.edso0.ru/00adf180
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A3OTHas KUCIOTa, e€ pusnueckue u

bubmuoreka [JOK

31 XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
32 aMMOHHUS B KAU€CTBE MUHEPAIbHBIX bubnmoreka [JOK
yno0peHuii. XUMHUYeCKOe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILEH Cpebl COEUHEHUSIMH a30Ta
®Dochop. Okcun dpocdopa (V) u pochopnas
33 KI/ICJI(lc))TE @HSH‘TG%)KI/IS prngxapzqecd:cne(b ' bubmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIYICHUE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MUHEpaIbHBIX yﬂq())6p(£HI/n7I. 3arpsisHEeHUE Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl pochaTamu
35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, bubnnoreka [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoreka [IOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepojia https://m.edsoo.ru/00adfebe
(V)
37 VYroabpHas KuUcioTa v €€ coiu Brbmiorexa LIOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme
38 'TI[)onyquI/Ie erP;eKchoro rasa. bubmorexa IOK
https://m.edsoo.ru/00ae027e
KavecTBenHas peakuus Ha kKapOOHAT-HOH"
[TepBoHavanbHbIe MOHATHS 00
39 OpIF‘)aHI/ILIeCKI/IX BEILIECTBAX KaK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus Bubmiorexa LIOK

https://m.edso0.ru/00ae080a
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[IpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME

bu6mmoreka [IOK

4 «BakHelne HEMETaIbI B UX https://m.edso00.ru/00ae0bf2
COCAUHCHHMS
KonTpoabnas Ta Neo
42 «];)anci:;m;e EZ?/I(;TZJJITIEI IEIOHieMe bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCAUHCHHMS
OO01mas XxapakTepUCTHKA XUMUIECKUX
43 AJIEMEHTOB — METAJUIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b M METAITMYCCKAsT KPUCTAIITUYCCKAST https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAILIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN Bubmiorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO61mue criocoObl MOTy4YEeHUST METAJLIOB.
CniaBel. Beruncinenus no ypaBHeHUsAM bubnuoreka [IOK
45 .
XUMHYECKHX PEaKIUil, eCIId OJUH M3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
46 [loHsiTHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
4 [lenotrie MeTanbt https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa HOK
https://m.edso00.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KAJbLIUU U bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneinme coemmHEHNS KaJIbITHI bubmorexa HOK

https://m.edso0.ru/00ae15e8
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51 O0o001IeHre U CHCTeMaTU3alus 3HAHUH

52 JKécTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS Eggi?ﬁ;é;asgﬁﬁ/o 0301886

o | e o
yerpasers” https://m.edsoo.ru/00aelae8

54 J— bubmuorexa [JOK

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

55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnnorexa [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK

>0 Keneso https://m.edsg).ru/OanldSG

57 Oxkcuapl, Tuapokcu sl u conu xenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 O0o01IeHre U CHCTeMaTU3alus 3HAHUH

S it b morera LIOK
«Bakuelmme MeTaTbl ¥ X COSAMHEHUS hitps://m.eds00.ru/00ae3del
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX

R e
Brruucnenus MaccoBoil 101 BbIXOJa hitps:/m.eds00.ru/00ae1 750
MPOIYKTa PeaKIuu

61 O06o0meHre U cucTeMaTr3aIusa 3HaHUH

62 KonTponbnas pabota Ne4 o reme
«BaxHeue MeTajljibl U X COCIUHCHUS

63 BemectBa 1 maTepuaisl B IOBCEIHEBHOU bu6mmoreka [JOK

JKHM3HHU 4YCJIOBCKA

https://m.edsoo0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH 1 bubmuorexa [IOK
cpezbl https://m.edsoo.ru/00ae4270
65 Ponb xumun B penieHnH SKOI0IrMUECKUX 1 bubmuorexa [IOK
npoOiieM https://m.edsoo.ru/00ae4270
. bu6mmoreka [IOK
66 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 httos://m.edsoo.ru/00ae0d0a
bubmuorexa [JOK
7 i 1
6 O0o01IeHre U CHCTeMaTU3alus 3HAHUH https://m.edso0.ru/00adb33c
bu6mmoreka [IOK
4 1
08 TOroBas KOHTpOIIbIas pabota https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocsemenue»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIMOHEpHOE
obmrectBo «M3narenscTBo «IIpocBerieHney

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. T'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonpHas kHHUra yaurters.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTHUECKUX
pa6ort. 8 k1. K yueonuky O. C. I'abpuensna «Xumus. 8 knace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nmocodue x yueoHuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol k yaueOHuky O. C. I'abpuensna «Xumus. 8 xkiaacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorudeckue kapTel K yaueOHuky O. C. ['abpuensaa «Xumus. 9 kmaccy :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KontponbHbie U mpoBepouHbie padboThl k yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. - M.: Ipocda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

[iwww.chemnet.ru I'azera «Xumus» ¥ caiiT 1uist yauTens «S51 uay Ha ypOK XUMHN
http://him.1september.ru Eaunast komexuus [TOP: TIpeamerHast KoyuteKius « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:

xumus. Komneknus Poccuiickoro o6ieo0pa3zoBareabHOTO TopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru Becepoccuiickast omumnuaza mKoIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YIEOHHUK ISl CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIH y4eOHHK
http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUMUSI
http://www.chemistry.ru JlucranimonHast oJMMITHAIA TIO XUMHUU: TEIICKOMMYHUKAITUOHHBIN

00pa30BaTeNbHBINA IPOCKT
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/






