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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBJI€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro IpeAMETa, YCTaHaBJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MPelyCMaTpUBAET paclipelielieHue ero Mo kjaaccaM u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YyUYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JJOTUKU y4eOHOTro
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anyy TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKke TpeOOBaHUN K pe3yibTaTaM 00yYeHUs] XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IIPEJICTAaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEN
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIIeM 3JpaBOOXPAHECHHUSI.

N3ydenune xumun:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEM M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaroInxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOJABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIJ] B DKOJOTHYECKOE OOpa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO O0IIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO0 XMMHUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepiaHue CKJIQAbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUIM Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIH BEIIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/laM [103HaHusl B Hayke. M3yueHue xumuun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxarommiit Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kiaace.

[Tpu u3yueHnHn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPAaBHII 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
MpUOOPEN TaKKe LeH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATHUIO PELLICHUM;

— HaNpaBJIEHHOCTh OOY4YEHMs Ha CHCTEMaTHYecKoe MpuoOILIeHHne O00ydaroluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOY4YaroIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEr0o MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pELIeHUH MpoldjeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOM JEATEILHOCTH,

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMsI [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbI M OKPYXKAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).






COILEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. llonstue o
METO/ax MOo3HaHMs B XUMUH. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
YHClla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacu€rsl mo hopMmynaM XMMHUUECKUX COSTUHEHHH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUecKHe ypaBHeHUs. Kinaccudukanus XUMHUYECKUX peaKklui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) ABJICHU, Ha0t01eHue
U ONHMCAaHWE T[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme crmoco6oB
pasfeneHuss CMecel: C IMOMOIIbI0 MarHura, (GUIBTPOBAHWE, BBHIMMAPHBAHME, TUCTHIUIALUS,
XxpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYecKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl MOMYyYeHHsS KHUCIOpoJa B J1a0OpaTopuu H
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxaeHwe Bojopona B IMPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBHIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBA B
pacTBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MIpupojie. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKcUI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBa OKCUAOB. [lomyuenue okcuioB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. duznyeckue u XUMHUYECKUE
cBoicTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWcCTBa cosie. [lomyuenue
COJICH.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHIOB M ONHUCAaHHE HMX CBOMNCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momb, uMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHONW pPACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMYSCKHUX BEIISCTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOPAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METallaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIE U IIETIOUYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHTtoB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHOIaM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U NpakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monApHast U HEMOJsIpHas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusi. OKHCIUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKMCIUTENN U BOCCTAHOBUTEIH.

XumuuecKkuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKa C pacTBOpPaMHU KHCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN (TOpEeHHE, peaKLIUN Pa3I0OKEHUs, COSAUHEHMS).

Meosicnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 8 Kjlacce OCYIIECTBIISETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusmuka: marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOSIHWE BEUIECTBA, a3, ()M3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, TUIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapochepa, MuHepasibl, TOpPHbIE HOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

[lepuonuueckuii 3akoH. Ilepuoguueckass cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XHUMHUYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOIOB, KalHs, Kb W WX COCIWHEHHHA B COOTBETCTBHUU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOM PEmETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCSALIMXCS K Pa3IMYHBIM KJIAaCCaM HEOPTaHMYECKHX COECIUHEHUH, T'eHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMYy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXHUMHUUYECKHE YPAaBHEHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [loHarue o
katanuze. lloHsTHe o0 XuMUUecKOM paBHOBecHMH. DakTOpbl, BIHSIOUIME HA CKOPOCTh
XUMHYECKON pPeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBieHHE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpOB, UCCIEIOBaHUE EKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKK NPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WILIIOCTPUPYIOIIUX TMPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakIUil (FOpeHue, peakluH pa3jiokKeHUs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOIE€HOB.
XvMHYECKHE CBOMCTBA Ha IpUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
miesnoyamu).  XuopoBopopod. ConsiHask KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme XiIopuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3M4YecKHe CBOMCTBAa IPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHMe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOWCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHOi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XHUMHUECKOE 3arps3HEHHE OKpY’Karolleld cpeibl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTETMEeHH OKHUCIEHMs. A30T, paclpocTpaHeHHEe B TNpupoje, (usuveckue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andyeckue 1 XuMHYecKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBoicTBa (oOmMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHnit. XuMHU4ecKoe 3arpsi3HeHHEe OKpYXKarollel Cpeibl COeIMHEHUSIMH a30Ta (KUCIIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,



bu3MYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanuwe ¢ochaToB B KadyecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |V A-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACIIPOCTPAaHEHHE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuus. KpyroBopot yrieposna B mpupoe.
Oxcuapl yraepona, ux U3NYEecCKue U XMMUYECKHE CBOWMCTBA, JICHCTBUE HA JKUBBIE OPTaHU3MBIL,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KuciaoTa U eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IoiydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MeEAWLMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIUMHEHUAX YIiepona
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TNEepepaboOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupoje. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOMTENIbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepuasoB), HaOMIOleHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHUE XMMHUYECKHUX CBOMCTB pa30aBiICHHON CEpHOMN
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUMid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHONW A30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJENel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX pEaKklUMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME [PU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTayibl M X COeIMHEHUS

OOmiast xapakTepUCTHKA XHWMHYECKHUX JJEMEHTOB — METAlJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3mnemMeHToB . 1. MenzaeneeBa u cTpoeHus



atomoB. CTpoeHue MeTauioB. Meramnueckass CBs3b M METAUIMYECKas KPHUCTAIIIMYECKast
pemérka. OIEKTPOXUMHUYECKUN psij HanpshkeHMM MeraioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl mosydyeHuss MeTauioB. [loHsATHE 0 KOPPO3HM METAIJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, IIOPATIOMUHUI, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTaUIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
H. MeHnneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHUE B Ipupoae. PU3NYECKHUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xuMmMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXO0XICHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHUs M Kaiblus. BaxkHelmme coeanHeHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucrteme xumudeckux ayemeHTo [ U.
MemnzeneeBa, CTpoeHHE aToMa, HaXOKJeHUE B npupoje. Ousnueckre U XMMUYECKHE CBOMCTBa
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme Xumuueckux »saemeHtoB JI. .
MenpeneeBa, CTpoeHHE aToma, HaxoKJeHue B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuspl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaUIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXHO MCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpo/ie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIIOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIIeHUEe KCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeWme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB U XHWMHMUYECKHX peaknuil B ObiTy. IlepBas momomp Npu XWMHUYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BAaHME KakK OOIMMX €CTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK ¥ TOHSATHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



®dusmka: MaTepHs, aroM, OJIJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIHI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYECKHHA 3apsl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, ras,
pacTBOp, PacTBOPHMOCTh, KPHCTAJUIMYECKas pEIMIETKa, CIUIaBbl, (HU3MYECKHE BEIUYHHBI,
€IMHHIIBI U3MEPEHNU S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIC YHOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE IOPOJBI, IIOJE3HBIC
HCKOIIaeMblI€, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUIAMHU M HOPMamH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIUN O0YUaOLUXCSL.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HMH(OpMAIUEH O MEPEAOBBIX JTOCTHKECHUAX U OTKPBITUAX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
Mupa 1 oOIIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUS O CONMHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHUKATHBHOU KOMIIETEHTHOCTH B 001I1eCTBEHHO TIOJIE3HOH,
yueOHO-UCCIIeIOBATeNIbCKOM, TBOPUECKONM W JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPHU BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBINTOJIHEHNH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILNEHd C TO3UIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHMA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE MPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C IMPUPOTHON Cpeloi, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBICHHbIE Ha TMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
MH(POPMAIIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4eOHBIMHU TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HMCCIIEIOBATEIBCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHME IIOCIEJACTBHHA W HEMPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeLIeCTBaMH B OBITY U peaJbHOM
JKU3HU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MPoQecchii U TpyAa pa3IndHOro poja, YBAKCHHE K
TPpyAy MW pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, yCHEmHON MpodheCCUOHATBHONU NIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKU 1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, IMOJy4YaeMble MPU HU3YUYEHUU XUMHUH, JUISI PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM M MyTel MX pelleHus
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAUMMbIE A (HOPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peIMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTENbHbIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIEHOCTH.

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICII XHMHUYECKMX TIOHSATHH  (BBIACNATh MX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHATUSIMH), UCTIOIB30BaTh MOHITHS JIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh NIPUYMHHO-CIEACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUCHHS], CTPOUTH JIOTUYECKUE PACCYKICHHS (MHAYKTUBHbBIC, J€TYKTHBHEIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHUS] — XUMHUUECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TPU PEIICHHH Yy4eOHO-
MIO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKINi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U H
MPOTUBOPEYUS B U3YyHAEMbIX MTPOIIECCAX U SBJICHUSX.

ba3zoBble ucciienoBare/bCKue 1eHCTBUA:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(POpMAIIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJb30BaTh W aHAIU3UPOBATh B MpoIllecce y4EOHOW M HCCIIEeI0BATEIbCKOU
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B XOje auanora W (WIM) AMCKYCCHH) MO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 Pe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHHM BO3HHMKAIOIIMX IMPOoOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBHSA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIH alropuT™ JACHCTBHM Hpu
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUM 3a1aHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBMMA, crenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 Kjacce npeaMeTHBIC pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluu COEIMHEHUs, peaKLUU pa3IoKEeHUs, PEAKIUN 3aMELICHUs], PEaKLIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJISi COCTaBICHHS (OpPMyN BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(koBaJleHTHAsI U HOHHAs1) B HEOPTAHUYECKHUX COCTUHCHHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OojiblIMEe TEPUOIbI, COOTHOCHTH
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
pacnpeiesIeHue X M0 JIEKTPOHHBIM CII0AM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHCIOPOAA), 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 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEGHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpAaTHMBIE W HEOOpaTUMBIC PEAKIIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UIsi COCTaBJieHUS (OpPMYS BEIIECTB W
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyraMm, BHUJ XUMHUYECKON CBsI3U (KOBaJICHTHAsl, MOHHAS,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileprognueckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUs, KOTOpPhIE HMEIOTCI B TMEPUOAMYECKON Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUW CBOWCTB DJIEMEHTOB U UX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, 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
o0opy/noBaHueM, a Takke MpaBuja oOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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 [JOK
31 XHMHHECKIX diiemenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PECAKIITNN
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE 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 pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 saewemonViAcpyinm, Copan 8 : 1 o BudmorelOK
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewenros VAspynms Ason gocgopui | 7 0 ,  DuGworea IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | e o . | , o ox
' y PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
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
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https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
Kosun4vecTBo 4acoB 3 N
JIEKTPOHHBIE IIH(POBBIE
Ne Ipakruyec [ara P HHdp
Tema ypoxka KoHTpoabH odpa3oBaTejibHbIE
n/n Bcero KHe U3YYeHUs
ble padoThI pecypchl
padoTshI
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 0 0 bubmuorexa [JOK
yemoBeka. Tea u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX TO3HAHMS B XUMHH 1 0 0 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 1
obparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmorexa [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2 «P
;| S e |
. PMep https://m.edsoo0.ru/ff0d28c8
MTOBapEeHHOM COJIH)»
bu6nmoreka [JOK
6 A 1 0 0
TOMBLT MOTCRYIRL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
I1 1
8 POCTRIE T CHOHBIC BelecTEa 0 0 https://m.edso0.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 0 0 Bubmorexa LIOK
YIRPHOS J1 https://m.edsoo.ru/ff0d2d50



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
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.e dsgj.ru Iff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOcHUTEIbHAS MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast qoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmorexa [IOK
COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX Brbmiorexa LIOK
5 https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiiui
18 (coenHHq;HHﬂupasnomeHm 3a1§emellms[ Bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHUMKJIONETUCT. 0606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Coctas Bo3ayxa. bubnnorexka [JOK

Kucnopox — snemeHT u npocroe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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Bemiectso. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 nabopaTopun ZIquOMLImneHI:{(iTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 MOHATUE O TEPMOXHUMUIECCKOM bubnnoreka [JOK
yYpPaBHEHHH, 3K30- U SHIOTEPMUICCKUX https://m.edsoo.ru/ff0d4790
peaKImsx
TormnmBo (HedTh, Yroib U METaH).

25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK

’ https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHSI
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie KHCIIOpO/Ia bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0

28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmoreia LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI MosTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK

31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YPaBHEHUIO pEaKIMM Ha OCHOBE 3aKOHA bubnuorexa [JOK
00BEMHBIX OTHOIICHUH Ta30B. https://m.edsoo.ru/ff0d5708
KonTponbnas padota
35 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbsie u
37 He}?acmmepHHme II))aCTBOpI)I. Mat:IiOBaﬂ Bubmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 Kncny(;ITHLIX OCHOBHBIX U aM(OTEPHBIX Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUUECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeauue): HOMEHKIIATypa
46 CHOCO((SLII) sz)nyq)eHI/m XI/IMI/I‘-IZEKI,/IG bubmorexa IOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6mmoreka [JOK
HEOPTraHUYECKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
. bubnnoreka [JOK
49 O06o001IeHre U CUCTEMaTH3alisl 3HAHHMA https://m.eds00.ru/00ad9ch?
KonTponbHas padora Ne3 o Teme
50 "OCH(I))BHI)IG KJ'II;CCI)I HEOPraHUYECKUX bubmorexa IOK
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[IepBbIe MOMBITKY KJIAaCCHU(DHKALIMHI
51 XI:I\I/)IH‘IGGCK;X aneMeHT(f;. l(?IOH;IITlI/Ie 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3akoH u [leproamyeckas
52 cncP;eMZ XUMHYECKUX aﬂeMeIl:TO]il . . bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuopl, rpyniel, DOATPYIIIBI bubnmuotexa [JOK
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Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. U3ororsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX o6onoqe1<v BuGmorexa LOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuKa XUMHYIECKOTO 2JIEMEHTA
56 o I;ro HEJ‘IO)KGHI/IIO B [lepunoanueckoii bubmorexa HOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnnorexa [JOK
MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmudeckas CBs3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMosIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIICHUS Bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKuCIUTENN 1 BOCCTAHOBUTEIH bubmorexa LIOK
https://m.edso00.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bubnuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

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

66 Pesepubiit ypok. [Ipodeccrn 1 bubnuorexa [JOK
XHUMHUYECKOTO MPOpUIIs https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O60011eHIE 1 1 bubnuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6001eHuE 1 1 bubmuorexa [IOK
crcTeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Kontpoas  IIpakruue [lara
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Bcero HbIE CKHe U3y4eHust
pecypcsl
padoThI padoThI
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CI/I(EFCMI; XUMHYECKHUX 3J1eMI::HT(I)[B A u 1 0 0 Bu6mnorexa LIOK
o https://m.edsoo.ru/00adb59e
Menneneena
3 .
R ——— 1 0 0 Brmorer LLOK
P P https://m.edso0.ru/00adb6b6
MIEePHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunnl XMUMHYECKOU CBSA3U U TUIIBI bu6mmoreka [IOK
4 . 1 0 0
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme
5 «IToBTOpEeHuUe u yriydaeHue 3HaHUH 1 1 0
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»
Knaccuukanus XuMU4ecKkux peakiui no bubnuoreka [IOK
6 1 0 0
Pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [TonsTre o FOMIZ)FGHHI)IX U TeTe OFSHHI)IIj( 1 0 0 Brbmiorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh bubnnorexka [JOK
8 . 1 0 0
XMMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

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

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubmuorexa [IOK
CwuiibHbIC U cl1a0bIe 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHUsI peaKIuit Bubmiorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEICTABICHUI 00 Bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEeACTaBICHUIN 00 AIEKTPOIUTUUECKON Bubmiorexa LIOK
https://m.edsoo.ru/00add8h2
JUCCOLIAAITIT

14 [TonsTHe 0 THIPOIU3E COCH Bubmiorexa LIOK

https://m.edsoo.ru/00add9d4

15 O000111eHIE U CUCTEMATU3aIUs 3HAHUI bubmorexa HOK

https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubnnoreka [JOK

16
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme

17 <<3JI€II<)Tp0J1HTI/IIiIeCKa$I JTUCCOLIAAINA. bubmmorexa [TOK

https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»

18 OO01mas XxapakTeprCTHKA raJIOreHOB. bubnmnoreka [JOK
XMMHYecKue CBOWCTBA Ha IpUMeEpe XJiopa https://m.edsoo.ru/00addfe2
XnopoBoaopoxa. ComnsiHas KUCIOTa

19 XHMquCIiIHS cll;[oﬁCTBa nonyquHe; bubamorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTuueckas pabora Ne 2 o Teme bubnnorexka [JOK

«[lonmy4yeHue consiHOM KUCIIOTHI, U3yUYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B Bu6mnorexa LIOK
DAL, A P 8 https://m.edsoo.ru/00ade488
n30bITKE
OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubmuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Annorpo € MO Ka CEpBI.
23 Haio;rxp er:;’el cr LIILP;Iq)eP'; C(I)lel/I P;IHCI;-)II;P'I B Bu6mnorexa LIOK
A P f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBojopoi, ctpocHHE, (PU3HUECKUC U bubnuorexa [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
O .C
25 duaiccxne n xuvmicer caoficrsa bimorera LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKlny, JIeXKallue B OCHOBE
0
| e ot s
p ' N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTUHEHUSIMH CEPBI
97 Brrunciaenne MaccoBoil 10K BBIXOAa bu6nmoreka [JOK
nponykra peakunu. KoHtponsHas paborta https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1eMeHTOB V A-
28 rpynnsl. A30T, pacripocTpaHEeHHE B bubnnoreka [JOK
npupoje, Gpu3ndeckue 1 XuUMHUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaK, ero GU3nYecKrue 1 XUMUIECKHE bu6mmorexa [IOK
29 .
CBOWCTBA, MMOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
30 IIpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK
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«Ilonydyenne aMmmmuaka, u3yueHue ero
CBOICTBY

https://m.edso0.ru/00adf180

A3oTHas KUCOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
32 aMMOHHMS B KAYECTBE MUHEPAIbHbBIX bubmuorexa [JOK
ynoopennii. XUMHYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adf518
OKpYKaroIel Cpeibl COeTMHEHUSIMHU a30Ta
®ocop. Oxeun dochopa (V) u
33 (bocg)o;jHaﬂ KI/I(?JI((i))Ta (bcblzrl)an(qellcne u bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIy4eHUE
Hcnons3oBanue pocdaToB B KauecTBe
34 MHUHEpaJIbHbIX yﬂq())Gp(le)HHﬁ. 3arpsi3HeHue Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTaMu
35 VYruepoa, pacupocTpaHeHUE B IPUPOJIE, bubnnorexa [HOK
bu3MuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusudeckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [JOK
npo0JIeMBbl, CBS3aHHBIC C OKCUJIOM yTIIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIOTa U €€ COU bubmorexa LIOK
https://m.edso0.ru/00ae006¢
IIpakTuueckas padora Ne 4 o Teme
38 "I'Il)onyquHe yrIJ)IeKI/ICJ'IOFO rasa. bubamorexa IOK
https://m.edsoo.ru/00ae027e
KayecTBeHHas peakiys Ha KapOOHAT-HOH"
[TepBoHaYaIbHBIE MTOHATHS 00 BuGmiorexa LIOK
39 OpPraHHYECKUX BEIIECTBAX KakK O

COEIMHEHUSIX yIiepo/ia

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

40 Kperit 1 ero coe eI https://m.edso0.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue
a1 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmoreka [JOK
«BakHelI1ne HeMeTaJUIbl K UX https://m.edso00.ru/00ae0bf2
COCUHCHHS»
KontponbHas padota Ne3 mo teme
42 «Baxcll){eﬁmne ieMeTaJmm U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS»
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
43 3JIEMEHTOB — METAJJIOB. MeTaiinyeckas bubmuorexa [JOK
CBSI3b U METAIIMYECKAs KPUCTAITHYECCKAsT https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.
44 DNEKTPOXUMHUYECKUI P/l HAPSIKEHUI bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METAJLJIOB
OO6mme crmocoOb! MOTYYEHUsI METAJLIOB.
CrnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
45 .
XUMHUYECKUX PEaKIU, €CIIU OJIH U3 https://m.edso0.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubnuorexa LIOK
https://m.edso00.ru/00ael1278
47 [Ilen0uHbBIE METATLITBI Bubmiorexa LIOK
https://m.edso00.ru/00ae14b2
48 Oxcuabl ¥ THIPOKCHIBI HATPHS U KaTUsl bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIE METAJIIBI — KAJIBIIUN U bu6mmoreka [IOK

MarHum

https://m.edsoo0.ru/00ae15e8
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bubmuoreka [JOK

50 B i
DIHCHILIHE COCMHEHIA KaTbIutA https://m.edsoo.ru/00ael15e8
51 O06o001IeHre U CUCTEMAaTU3all|sl 3HAHHUIA
bu6mmoreka [IOK
52 Keé ObI €&
€CTKOCTB BOJIbI U CITOCOOBI €€ yCTpaHeHUS https://m.eds0o.ru/00ae 1886
I1 6ota Ne 6
5 “eeroers ot n werom oé EuSmorexa LIOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bu6mmoreka [IOK
54 An i
FOMIHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA 1 bubnnoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K
1eso https://m.edso00.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001eHre u cucTeMaTr3aIus 3HaHHHA
I1 6ota Ne 7. P
5 oenepmemmammo saza o reve Batmoresa LIOK
P . A https://m.edsoo.ru/00ae3de8
«BaxxHe#mme MeTaIbl M UX COCTMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
e
aep 5 p : https://m.edsoo.ru/00ae1750
Breranciierns MaccoBoit J0JIH BBIXO/1a
MPOIYKTA PEAKITHI
61 O06o001IeHre 1 cucTeMaTr3aIis 3HaHHIA
62 KonrtponsHas padora Ne4 o reme

«BaxHelIe MeTajabl U UX COCIUHEHUS
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63 BemectBa 1 Marepuansl B [IOBCEIHEBHOU 1 bubmuorexa [IOK

KU3HHU YeI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHUE OKPYIKaAOLIEeH 1 bubmuorexa [IOK

cpebl https://m.edsoo.ru/00ae4270
65 Posib xvMHM B pelIeHUH SKOJIOTHYECKUX 1 bubmuorexa [JOK

pobem https://m.edsoo.ru/00ae4270
66 PezepaHsblii ypok. [Ipodeccun xummuaeckoro 1 bubmmoreka [IOK

npoduis https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK

cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600111eH1E 1 1 bu6mmoreka [IOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«3marensctBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKroHepHOE

obmectBo «M3naTenscTBO «IIpocBemnieHue»

METOIUYECKUE MATEPHUAJIBI IJISA YYUTEJIA

* Xumus, 8 knacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3parensctBO «lIpocBerienne»

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

obmectBo «M3narenpcTBO «IIpocBemnieHue»

Hacronphas kaura yuurenst xumuu. 8 kinace.O.C.I'abpuesnsn, U.I" Octpoymos.
Hacronbhas kaura yuurenst xumuu .9 knace. O.C.I'abpuensn, U.I'. Octpoymos
Xumus. Pabouas Terpans k yueOHuky O.C.I'abpuensna "Xumus 8 kimacc”
Xumust. Terpanp A5 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX PAOOT K yUEOHUKY

O.C.I'abpuensna "Xumus 8xacc"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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