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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa 1Mo XMMHMM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHHsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MNpPOTrpaMMbl OCHOBHOT'O OOIIEro
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takke Ha OCHOBE (enepaibHON pabodel mporpaMMBI
BOCIUTAHUS M C y4ETOM KOHIIEMLMHU IMPENoJaBaHUsl yuyeOHOro mpeamera «XuUMHUs» B 00pa30BaTENIbHBIX
opranu3anusx Poccuiickoi denepanuu.

[Iporpamma 1o XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHs O0y4aromMXCsl CPEeACTBaMU y4eOHOTO MpeaMeTa, YCTaHABIMBAET O0s3aTEIbHOE IMPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBAaeT paclpeielieHue ero Mo KjiaccaM M CTPYKTYpUpPOBAaHHE IO paslieiaMm U
TeMaM [pOrpaMMbl 10 XHMHH, OTMpeAeNseT KOJIMYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEPUCTUKH
COJIEp’KaHUsl, PEKOMEHIIYyEeMYIO0 TOCJIEI0BATEIbHOCTh W3YYEHHUS XUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTHMKM Y4eOHOrO IpOIEcca, BO3PACTHBIX OCOOEHHOCTEH OO0ydJarommxcs,
OIpesieisieT BO3MOXHOCTU IpeAMETa I peanus3aluu TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOM
0o0pa30BaTeNpHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbrataM OOyuYeHHs XUMHUM Ha YPOBHE LieJiell W3ydeHHs MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHON JESTETLHOCTH 00YUYaIOMIEroCs TI0 OCBOCHUIO YUEOHOTO COJIEPIKAHMS.

3HaHWE XHMHUHU CIY)KAT OCHOBOW JIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOLIETOCS, €ro
MPEJICTABJICHU O MaTepuaJbHOM EJAMHCTBE MHUPA, BAXHYIO pOJIb HUIrpaloT (GopMmupyemble XUMUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHUSIX SHEPTUU M 00 3BOJIOIUHU BEIIECTB B MPHUPOJAE, O MYTSIX PELICHUS
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MHUIIEBOU U
9KOJIOTMUYECKOI 0e3011acHOCTH, POOIIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peann3alii BO3MOKHOCTEH JIJIsl CaMOPa3BUTHUS U (DOPMUPOBAHUS KYIbTYPhI TUUHOCTH,
e€ o0mielt 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs, HaBbIKOB UX
CaMOCTOSITENIFHOM ~ y4eOHOM  JeSTeNbHOCTH, OJKCIEPUMEHTANbHBIX U HCCIEAOBATENbCKUX YMEHUH,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B PO(GECCHOHATBHON JesITENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3IJIfJga Ha
€IMHCTBO IIPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH 00YYaIOLINXCS;

CocoOCTBYeT (HOPMHUPOBAHMIO IIEHHOCTHOTO OTHOLICHHMS K €CTECTBEHHO-HAayYHBIM 3HAHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30oBaHue 00yJaromnXCsl.

JlanHble HampaBlieHUs] B OOyYE€HWHM XUMHUHU OOECIEUMBAIOTCS CHEIU(UKON coaepKaHUus y4eOHOTO
MpeIMeTa, KOTOPBIN SBJSETCS MEeJarornuyecku aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAyKHW XMMHH Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro 0OIIero oOpa3oBaHMs OPHEHTUPOBAH Ha OCBOEHHE
00y4aloIMMUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTaHUYECKON XMMHUHM U HEKOTOPBIX
OTJIENbHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUH.

CtpykTypa cofepkaHusi IporpaMMbl IO XUMHU c(hopMUpOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €€
n3ydyenuto. CopepxaHue CKIAAbIBA€TCS M3 CUCTEMbl MOHITHM O XMMHUYECKOM 3JEMEHTE M BEIEeCTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKON peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI 10 MPUHIUITY
MIOCJIE0BATEIBHOTO PA3BUTHSI 3HAHNUI HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOMN TUCCOIMALIMH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IMOJYYEHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OAHOTO YPOBHSA K JAPYTrOMY, BBINOJHSASA (QYHKIIMHA OOBACHEHUS U
MIPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAKTUYECKOTO IPHUMEHEHHUS M IOJyYeHHS
M3y4aeMbIX BEIIECTB.

OcBoeHme nporpamMmbl IO XMMHHU CIOCOOCTBYET (OPMHUPOBAHUIO NPEACTABICHUS O XUMHYECKOU
COCTABJIAIOLIEH HAay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOAbI, LIEGHHOCTHOI'O OTHOLIEHUS K
HAYYHOMY 3HAaHMIO M METOAAM IO3HAaHUs B Hayke. M3yueHne XuMUM NPOMCXOIUT C MPUBJICYCHUEM 3HAHUI
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xknaccei» u «®dusuka. 7
KJI1ace».

[Ipy n3ydyeHUr XUMHM IIPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHYECKON IESATEIHHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUHN CUCTEMBI XUMUYECKUX 3HAHUH
— BaXHEHIUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHMH, IOCTYINHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOIO XapakTepa, sA3blka HAyKH, B NPUOOLIEHHHM K HAy4YHBIM MeETOJaM IO3HAHUS IpHU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEILHOW M Y4eOHO-MCCIIEeN0BATEIbCKON JEATEIIbHOCTH, OCBOCHUH IPABHII
0e30macHOro 0OpalleHus ¢ BeleCTBaMH B IOBCEJHEBHOM JKU3HU.

[Ipy m3yueHHM XMMHMU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpeNnH
TaKue IeJH, KaK:

— (opMupoBaHHE MHTEUICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOH K CamMo0Opa3oBaHMIO,
COTPY/IHUYECTBY, CaMOCTOATEIbHOMY NPUHATHIO PEUICHUH, CIIOCOOHOM alanTHpOBaThCi K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

— HaNpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMATHYECKOEe MPUOOIIEHNE 00yJarolMUXCcsl K CaMOCTOSITENbHOM
MO3HABATEIBHON NIEATEILHOCTH, HayYHBIM METOAAM IMO3HAHMS, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CIOCOOHOCTEH K XMMMUU;

— obecrieyeHue ycioBUi, CIIOCOOCTBYIOIUX MPHOOPETEHNIO 00YUYaIOIIMMUCS OIBITa Pa3HOOOpPa3HOM
JESTeTbHOCTH, TO3HAHHWS W CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), WMEIOIINX
YHHUBEpCAJIbHOE 3HAUYEHUE IS PA3INIHBIX BUIOB JIESTEILHOCTH;

— (opmupoBanue oOme (GyHKIMOHAIBHOW M €CTEeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM YHCIIe
yMEHUI OOBSICHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, MOJyYEHHbIE
NpU W3YyYCHWH XUMHH, TMPUMEHSATh WX TPH PEUICHWH MPOOJIeM B TOBCEIHEBHOW JKMU3HU W TPYHAOBOM
TeSTEeTbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMAaHUCTUYECKMX OTHOUICHUH, TOHMMAaHUS LEHHOCTH
XUMUYECKUX 3HAHUH IS BBIPAOOTKHM HKOJIOTMUECKH I1€JeCO00pa3HOro MOBEACHHsI B OBITY U TPYIOBOIi
JESTeTHHOCTH B TEJISIX COXPAHEHHsSI CBOETO 3JI0POBBSI M OKPYIKAIOIIEeH MPUPOITHON CPEIIbI;

— pa3BHUTHE MOTHBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HAa OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY TMpodmis H
HaNpaBJICHHOCTH JaJlbHEHIIEr0 00yYeHHUS.

OOm1ee yrcno 4acoB, OTBEACHHBIX JIUIS H3yYCHUSI XMMHW Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B JKM3HHM 4elIOBEKa. XHMHUsA B CHUCTEME HayK. Tena W BellecTBa.
du3nYeCKre CBOMCTBA BEUIECTB. ArperaTHOe COCTOsIHUE BemlecTB. [loHsATHE 0 MeToax MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHUs: CMECeH.



ATOMBI M MOJEKyJbl. XUMHYECKUE 3IeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocTeie n
CJIOXKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckast popmyina. BaneHTHOCTh aTOMOB XMUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulectB. OTHocutenbHas aroMmHas Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOT'0 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemectBa. Monb. Monsippas Macca. B3anMoOCBsI3p KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHHH.

dusnyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BeIIeCTB. XHUMHUYeCKHWe ypaBHeHMs. Kiaccuduxamuss XUMHUECKUX peakuuil (CoequHEeHHUs,
pasoKeHUs, 3aMeleHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIO0H, MpaBuiaamMu paboTsl B 1abopatopun U npuémMamu oOpalieHus ¢
71ab0paTOpHBIM 000PYJIOBAaHUEM, U3yUYEHHE U ONMUCAaHUE (PU3MUECKUX CBOMCTB 00pa3lOB HEOPTraHHMYECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KMIIEHHE M KOHJAEHCalus BOJbl) U XMMMUYECKHUX (TOpPEHHME CBEYH, NMPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aUMOJICIICTBME MeJla € KHCJIOTOM) SBJICHMH, HAONIOJAEHWE W ONMCAHHME IIPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pa3lokeHHe caxapa, B3aUMOACHCTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapus,
paznoxenue ruapokcuna meau (II) mpu nHarpeBanuu, B3auMoeiicTBre xene3a ¢ pactBopom conu meau (11),
U3ydeHHE CIOCOOOB pa3felieHus CMeceil: C TIOMOIIBI0 MAarHura, QUIBTPOBaHHE, BBITAPHBAHUE,
IUCTWIUISIMS, Xpomarorpadus, NpOBEIEHHE OYMCTKMA IOBAPEHHOW COJIM, HAONIONEHHE W OIHCaHHUEe
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHWS MAacCChl, CO3JaHUE MOoJenei
MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHUCJIOpO/Aa B Ipupoze, pusnueckue U XUMuU4eckue cBoiictBa (peakuuu ropenusi). Oxcunel. [Ipumenenue
kuciopoaa. CriocoOb! NOIY4YEeHUsT KUCIOpoa B 1abopaTopuu U MPpOMBIIIIEHHOCTH. KpyroBopot kuciopoaa
B nipupoje. O30H — alIOTPONHAs MOAU(PUKAIMS KUCIOPOA.

TennoBoit 3¢hpekT XuMUUYEeCKOH peakuu, TEPMOXUMHYECKHE YPAaBHEHHUS, SK30- U DHIOTEPMUYECKUE
peakiyu. TOmIMBO: yroiab U MeTaH. 3arpsi3HEHHEe BO3/1yXa, YCHJIEHUE MAapHUKOBOTO 3P deKTa, pa3pylieHne
030HOBOI0 CJIOSI.

Bogopon — snemeHt u mpocroe BeulectBo. HaxokaeHue Bopopoja B mpupojne, (usmueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nonydeHus. Kucinotsl u conu.

MossipHblii 00bEM ra30B. Pacyérbl Mo XUMHUECKUM YpaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. HacelllieHHBIE U HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B Bojie. MaccoBasi 10715 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOMCTBA
BoAbl. OcHOBaHMsA. Poib pacTBOPOB B NPHUPOJE M B JKHU3HU 4YelloBeKa. KpyroBopor BOIbI B IpUPOJIE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss ~ Heopranuueckux — coenuHeHuid.  Oxcuapl.  Kiaccuduxanus — OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHbIe) U HeconeoOpa3ytomue. HomeHnkiarypa OKCHAOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [ToyueHne okcuioB.

OcHoBanust. Kinaccudukaiuss ocCHOBaHMIA: IIENOYM M HEpacTBOpUMbIE OcHOBaHMs. HomeHknarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue oCHOBaHUM.

Kucnotsl. Knaccuduxamnus xucnor. Homenknatypa kuciaor. Ousndeckre U XMMHYECKHE CBOMCTBA
kucinot. Psang aktuBHoctu metaiuioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenkunarypa coneil. @uznueckue 1 XuMudeckue cBoictsa cosieil. [lonydenue coneil.

I'enernueckas CBA3b MEXAY KJacCaMHM HEOPraHMUECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpENeIeHHe COAepXKaHUs KHUCIOopoJa B BO3AyXe, TMOJy4deHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOMIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBHSI BO3HUKHOBEHHSI M TPEKpPAIICHUs TOpeHHUs (Iokapa), 03HAKOMJICHHE C OOpa3llaMH OKCHUIOB U



OIMCaHUE UX CBOMCTB, MONy4YeHHE, COOMPaHUE, PACIIO3HABaHUE U M3yYEHUE CBOMCTB BOAOpOa (FrOpeHHeE),
B3auMojeiicTBue Bogopona ¢ okcuaoM wmenu (II) (BO3MOXHO UCMONB30BaHHWE BHUACOMATEPUATIOB),
HabroieHne 00pa3ioB BEIECTB KOJIMYECTBOM | MOIIb, HCCIIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOM  JTOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HATpUEM U KalblueM) (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), HUCCIEIOBaHHE OOpPa30B HEOPraHMYECKHX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAONIOJICHHE WM3MEHCHHsI OKPACKH WHIUKATOPOB B PAcCTBOpaxX KHUCIOT W MIENIOYeH, W3Y4CHUE
B3auMmozeiictBuss okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTBHI, KUCIOT C METajUlaMH, peaKIMid
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula APYTHMM U3
pacTBOpa COJIM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad N0 Teme «BaxHelmume Kiacchl HEOPraHUYECKHUX
COEAUHEHUIN».

[epuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumuueckux 3j1eMeHToB JI. U. MenaeiieeBa.
Crtpoenue atomoB. XumMu4eckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEIOYHBIE U MIEI0YHO3EMENbHBIE METAILIBI, TAJIOTCHBI, MHEPTHBIC Ta3bl). DIEMEHTbHI, KOTOpPhIE
00pa3yroT aM(pOTEPHBIE OKCHJIBI U THAPOKCHUIBI.

Ilepuonuueckuit 3akoH. llepuommueckass cucremMa xumuueckux snemeHToB J[. M. MeHneneesa.
Kopotkonepuoanas u niuaHonepuoanast ¢opmsl [leproaudeckoi cucTeMbl XUMUYECKHX 31eMeHToB J[. 1.
MenneneeBa. [lepuonbl u rpymnmbl. QU3HUECKUN CMBICI TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOa U TPYIIILI
JJIEMEHTAa.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTomnbl. DnekTpoHbl. CTpOoeHHE AIEKTPOHHBIX 000JI0UYEeK
aTOMOB MepBbIX 20 xuMuueckux anemMeHToB llepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTA IO €ro nojoxeHuro B [lepuognueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH MW3MEHEHHUS pajguyca aTrOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U EPUOIAM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMbl XUMUYECKHX HJIEMEHTOB IS
pa3BuTHS HayKu U nipakTuku. [[. . MeHnneneeB — yu€HbIN U rpakJaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHAss W HEMOJSAPHAsi) CBS3b. DJEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucineHus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. Ilpoueccsl oxucneHus u
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydYeHHe O00paslloB BEIIECTB METAUIOB M HEMETAIVIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA IIMHKA C
pacTBOpaMM KHUCJIOT M UIEJNOYEH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPBI OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOPEHHE, PEaKIUU PA3IOKECHHS, COSTUHEHNS).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kiacce OCYIIECTBISIETCS uepe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTJICTTBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAYYHBIA (pakKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCICPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE.

dusmka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOMBI, PaIuOaKTUBHOCTD,
MOJICKYJIa, DJIEKTPUYECKH 3apsii, BEIIECTBO, TENO0, OO0OBEM, arperarHoe COCTOSHWE BEIIeCTBA, Tras,
(bu3nUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaATIBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOITAeMbIe, TOTUIURO,
BOJIHBIE PECYPCBHI.

9 KUIIACC

BemecTBo 1 XMMH4YecKasi peaKkIus



[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneena.
CrpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHYECKUX 3JJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kalusl, KaJlblUs U UX COCAMHEHUN B COOTBETCTBUU C MOJOKEHHUEM IEMEHTOB B [lepuoanueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BemecTBa: BUABl XMMHUYECKON CBA3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCHMOCTh
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XWUMHUYECKHE CBOICTBA BEIICCTB,
OTHOCSILUMXCS K PAa3JMYHBbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUN, FTEHETUYECKasl CBS3b HEOPTraHUYECKUX
BEILECTB.

Knaccudpukanus XuUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 4YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3 (EeKTy, MO0 U3MEHEHUIO CTCIEHEH OKHCICHHUS
XUMHYECKHUX DJEMEHTOB, IO OOpAaTUMOCTH, IO YYaCTHUIO KaTalIM3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peakuyu, TepPMOXUMHYECKUE YPABHEHHS.

[TonsiTre 0 ckopocTH xumudeckoi peakiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsSTHE O TOMOTreHHBIX M TreTeporeHHbiX peakuusx. [lonstue o karamuse. Ilonstue o
XMMHYECKOM paBHOBeCHH. DakTOphl, BIMSAIOMIME HA CKOPOCTh XHMHYECKOM PEAKUUMU U IOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, AJIEKTPOHHBIN OamaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBiICHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH C
WCTIOJIB30BAaHUEM METO/Ia SJIEKTPOHHOTO OaslaHca.

Teopus 37EKTPOIUTUYECKON TUCCOLMALMU. DJEKTPOJUTHI M HEAIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JuccolManuy BEHIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOW CBsi3U. CTENEHb AUCCOLMALIMHU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMmeHa. VYcnoBUS NPOTEKAaHHUS peakUWd HOHHOIO OOMEHa, IOJIHbIE |
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 2NeKTPONUTHYECKON Auccorranyy. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE 0 THUAPOIHU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HeMeTalsioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOH  peaklMd OT  BO3JCHCTBUS  pa3NUYHbIX  (DAKTOPOB,  HCCIEIOBaHUE
AJEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCa JUCCOLUALMU KUCIIOT, 1IeI04Ye U coyiell (BO3MOXKHO
WCIIOIB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHUE OIMBITOB, WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHME OcajKa, BBIAEICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX  TPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakIuil  (TOpeHHe, peakiuu
pasNioKEeHUs, COSTMHEHUS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO KAaY€CTBEHHBIX PEAKITHIl
Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucThka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTEIECHU
okucnenusi. CtpoeHne u GU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEICTBHE C MeTajllaMH, HeMeTajulaMu, mienodamu). XsopoBoaopon. CosnsiHas
KUCJIOTa, XUMHUYECKUE CBOMCTBA, MOJIydE€HHE, NpUMEHEHHE. JlelcTBUE Xiopa M XJIOPOBOAOpPOJa Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAX0XKICHHUE B IPUPOJIE.

OO6mras xapaktepuctuka 371eMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CtpoeHne W (U3MYECKHE CBOWCTBA MPOCTBHIX BEIMIECTB — KHCIOPOJAa W CEpHI.
AmnoTponHbeie MOAU(PUKAIIMU KUCIOPOJa U Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpPO, CTPOCHHUE,
¢dusznueckne U XUMHYeckne cBorcTBa. OKCHIBI Cephl Kak MPEACTABUTENTN KHUCIOTHBIX OKcuaoB. CepHas
KHCIOTa, (U3NYECKHe M XHMHUYecKue cBoicTBa (0OImMe Kak TPEJCTaBUTENs Kjacca KHUCIOT H
crenuduueckre). XuMHUUECKHE peaklnu, JIeKaIlle B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoydeHus CepHOon
KUCIOTHI. [Ipumenenne cepHot kucaotel. Colu CEpHON KUCTOTHI, KAYECTBEHHAS PEAKIUS Ha CYIb(haT-noH.
HaxoxneHune ceppl U €€ COEQUHEHUN B IpPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl



COCIMHCHHUSAMHU cepbl (KUCIOTHBIC JIOXKIH, 3arpsA3HEHHE BO3JlyXa W BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmiasi xapakTepucThUKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCIEHUS. A30T, pacnpoCTpaHeHHE B MpHUpPOJAe, (PHU3HMUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (u3MUecKhe M XUMHYECKHE CBOMCTBa, NOJIy4YeHHE U
npumenenue. Conu aMMOHHS, UX (U3MUECKHEe M XMMHUYECKHE CBOWCTBA, npuMeHeHue. KadecTBeHHas
peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJy4YeHHue, (PU3UYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W cnenuduyeckue). Vcrmonp3oBaHHE HUTPATOB U COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0OpeHuil. XuMHYECKOe 3arps3HEHUE OKpYXKarollel cpeabl
COCUHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHe BO3JAyXa, HOuYBbl U BoJ0EMOB). dDocdop,
aiotpornHbie Mogudukanuu (ocdopa, duznueckue U xumuuyeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiydeHue. McmnomszoBanue (ocdatoB B
KauecTBE MUHEPAIbHbBIX YI00pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTETIEHH OKUCIICHUS. YTJEpO/l, aJUIOTPOITHBIC MOAM(HUKAIINH, PACIIPOCTPAHEHUE B IPUPOJE, (HU3NIECKUE U
XUMUYeCcKHe cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKCuabl yriepoaa, ux pusmueckue
U XUMHYECKHE CBOWCTBA, JCICTBHE Ha >KMBBIC OPraHU3MbI, MOJTYYEHHE M MpPUMEHEHHE. DKOJIOTHYeCKUe
npoOyieMbl, cBsi3aHHBIE ¢ oOkcuaoM yriaepoaa (IV), rumoreza ri06anpHOrO MOTEIUICHUS KIMMAaTa,
MApHUKOBBIN YPPEKT. YToIbHAS KUCIOTA U €€ CONU, NX (PU3NIECKUE M XUMHYECKHE CBOMCTBA, TTOITYYCHUE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHaT-HOHBI. Vconp3oBanue kKapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIIJIEHHOCTH M CETTbCKOM XO0351CTBE.

[lepBoHayanbHbIE TOHATHUS 00 OPraHMYECKHUX BEUIECTBAX KaK O COENIMHEHUSX yriiepoja (MeTaH, 9TaH,
STHJICH, alleTHJICH, 3TaHOJ, TJIMIEPUH, YKCYCHast KucioTa). [IpupogHble HCTOYHUKH YTIIeBOAOPOAOB (Yrodib,
MPUPOJAHBIN ra3, HedTh), MPOAYKTHl UX TNepepaboTKu (O€H3UH), UX POJIb B OBITY M IPOMBIIIIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOe eITMHCTBO OPraHMYECKUX U HEOPTAaHUYECKUX COCTUHEHHH.

Kpemunii, ero ¢usnveckne M XHUMHYECKHE CBOWCTBa, IMOJlyueHHEe W TpuMeHeHue. CoennHeHHs
KpeMHus B npupojie. O6mue npeacrasineHus 06 okcuje kpeMuus (IV) u kpemuuenoit kuciore. CUIUKaTHI,
UX MCIIOJIb30BaHME B OBbITY, B NPOMBIIIJICHHOCTH. BaxxHellne cTpouTenbHble MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30macHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MaTepHAaIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKCcnepumenm:

u3yuyeHue oO0pa3lloB HEOPraHWYeCKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
KayeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJIeHNE IPU3HAKOB UX MPOTEKaHMsI, OIBIThI, OTPAXKAIOIINe
busnveckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXKHO WCIIOJIb30BaHHE
BHJICOMATEPHAIOB), 0O3HAKOMJICHHE C 00OpasmamMu XJOPHAOB (TajJOTreHUIOB), O3HAKOMJIEHHWE C oOpa3laMu
ceppl M €€ COEAMHEHUSMH (BO3MOXXHO HCIOJb30BAHUWE BHJEOMATEpHAlioB), HAONIOJIEHHE Tpoliecca
OoOyrIMBaHUs caxapa MOJ JACHCTBHEM KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, HM3YyuYe€HHE XUMHUYECKUX
CBOMCTB pa30aBlIE€HHONW CEPHOW KHUCIIOTHL, IMPOBEIECHHWE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOJI0ICHNE TpU3HAaKa €€ TPOTEeKaHUs, O3HAKOMIIEHHE ¢ (PM3NYECKUMH CBOWCTBAMH a30Ta, ¢ochopa u ux
COeIMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATepUANIOB), 0Opa3laMu a30THBIX MU (POCHOPHBIX
yaoOpeHuii, moiydeHue, coOupaHue, pacro3HaBaHHE W H3YYE€HHE CBOMCTB aMMUaka, IpOBeJCHHE
Ka4eCTBEHHBIX pPEaKIuii Ha WOH aMMOHHMA M ¢ochaT-WOH W H3YYCHHE NPU3HAKOB WX TNPOTEKAHUS,
B3aMMOJICIICTBE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAJIOB), HM3yYCHHE MOJENeld KpPUCTAUIMYECKUX PpEmETOK anmasa, rpadura, ¢ysuiepeHa,
O3HAKOMJIGHHE C MPOIIECCOM AJCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
MPOTUBOTra3a, MoJy4eHHe, COOMpaHre, paclo3HaBaHUe U U3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAaT M CHJIMKAT-MOHBI W U3YyYEHHE NPU3HAKOB HX NPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKLIHEW CUIUKATHOM MPOMBINIJIEHHOCTH, PEIIEHUE AKCIEPUMEHTAJIbHBIX 3a/ad Io
Teme «BakHeulme HeMeTaulbl U UX COEAUHEHHUS.



MeTaJjuuibl M UX COeIMHEHUS

OOmiasi XapakTepuCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TIOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux 3nemeHtoB J[. WM. MenneneeBa u crpoenuss aromoB. CtpoeHue
MeTaJlIoB. MeTtamudeckas CBs3b U METaJlIn4yecKasi KpUCTAJUIMUECKash PEIETKA. DIEKTPOXUMUUECKUN psij
HanpspkeHud MmetayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MONy4eHUs
MeTaisioB. [loHsTHEe 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (cTaib,
YyT'YH, JIOPATIOMHHNAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lesounble MeTamuibl: noJjiokeHue B llepuonnueckoil cucremMe XUMHYECKHX dieMeHtoB [l M.
MenzeneeBa, CTpOGHHE MX aTOMOB, HaxOXjeHuE B mpupojae. OPuznyeckue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpusi U Kanus). OKCHIIbI U TUIPOKCUBI HATpUs U Kanus. [IpruMeHeHue menoYHbIX METaIoB U
HX COCOUHEHMI.

[IleroyHO3EMENBHBIE METAJUIBI MAarHUM M KalbUWi: MojokeHue B llepuogmyeckon cucreme
xuMudeckux 3neMeHToB . 1. MenaeneeBa, cTpoeHuEe UX aTOMOB, HaXOXAeHUE B npupoae. Pusndeckue u
XMMHUYECKHE CBOWCTBAa MAarHUsl U Kanblius. BakHeline coelquHEHUs! Kalblus (OKCUM, TUIPOKCUI, COJIH).
JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonnueckoi cucreme xumuueckux sneMeHToB J[. M. Menpeneesa,
CTpOCHHE aTOMa, HaxOXKIeHHe B mpupoje. Ousndeckre 1 XMMHUYECKHE CBOWCTBA allfOMUHUS. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckont cucreme xumuyeckux anemeHtoB /. M. Menaeneesa,
CTpOEHHE aTroMma, HaxoxJeHue B mnpupoge. dusmueckne M XUMHUYECKHE CBoOicTBa »xene3a. OKcunbl,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METalIoB M CIUIaBOB, MX (PU3MUECKUMHU CBOICTBaMM, H3Yy4YEHHE
pe3yJabTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO HCIIOJIB30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJA Kalbliiig M HATPHUs C BOJOW (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUANIOB),
HCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, Ipoliecca TOPEHHsI JKelle3a B KUCI0poae (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), TPU3HAKOB MPOTEKaHUs KAaYECTBEHHBIX pEaKlIMid Ha HWOHBI: MarHus, Kaublus,
amromMunus, 1uHKa, ckeneza (II) w xenesa (II), memm (II), HaGmrogeHWMe W OMUCAHHUE TIPOIECCOB
OKpaIlTUBaHUs MJIAMEHH MOHAMM HATPUs, KAl M KaJubIus (BO3MOXKHO HMCIIOJIb30BAaHUE BUACOMATEPHAIIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BajkHel1re MeTaibl U UX COSAMHEHU.

XuMHus M OKpyKamoLas cpeaa

BemecTtBa 1 Marepuansl B IIOBCEIHEBHOM KM3HU 4Y€JIOBEKa. be3onacHoe MCIoIb30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMUYeCcKoe 3arps3HeHHE OKpY»Karolled cpeabl (IpelenbHasi AOMyCcTUMasi KOHIIEHTpAIUsl BELECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHAIbI).

Meostcnpeomemnuwie ceasu

Peanmusanuss MeXIpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHH B 9 Kilacce OCYIIECTBIISIETCS 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK M MOHSATHH, SBISIOMUXCS CHUCTEMHBIMH
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (hakT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalus, NEpPUOAUYHOCTb, HAONO/IEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, H3MEPEHHE, MOJIENb,
SBJICHHUE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusuka: mMarepus, aToM, NIEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJIWJ, U30TOIBI, PaJHOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOIHUKH, MOTYIIPOBOIHUKH, TUIIEKTPUKHU, (POTOIIEMEHT, BEILIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNINYecKas penérka,
CIUIaBbI, (pU3MYECKHe BEIMYMHBI, €AMHMIIBI U3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
ComnHue.



buonorusi:  ¢dorocuHTe3, apixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpaJIbHBIE  yI0OpeHUs,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOMIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOTI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIEro oO0pa3oBaHMs JOCTUTAIOTCS B
xoJe OoO0y4eHHMs] XUMHH B E€IUHCTBE Y4e€OHOW M BOCHUTATENbHOH JESATENIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMU POCCUMCKMMU COLMOKYJIBTYPHBIMHM U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHU, IPUHATHIMU
B 00mIeCcTBE MpaBUIaMUA U HOPMaMH MOBEIEHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPAa3BUTHS
U COLMAIN3alUU 00yJaronInXcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACIIMPEHUE ONBITA EATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOILEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIEOUIO,
MOHUMAHUS 3HAYEHUS XMMHUYECKOW HAyKH B >KM3HHM COBPEMEHHOrO OOIeCTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOM MH(POpPMAIIHEH O TEPEIOBbIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XWMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

2) rpasKIaHCKOro BOCIIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPABHIAX MEXIUYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, y4eOHOUCCIIEJ0BATENbCKON, TBOPUECKON U
JPYTUX BUJAaX JESATENIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM NIE€ATENbHOCTH HPU BHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a]a4, BBIOJHEHUH XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUHM Y4eOHBIX
IIPOEKTOB, CTPEMJICHHs K B3aMMOIOHUMAHHIO U B3aUMOIIOMOIIM B MpOLEcCce ITOH y4eOHOH /eATeNbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE IOBEACHHE M TMOCTYNKH CBOMX TOBapHILEH C MO3UIUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS] O BEIIECTBE M XHMMHUYECKOM PpEaKIHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH U COCTaBISIOLIME OCHOBY JUISl TIOHMMaHUSl CYHUIHOCTH Hay4yHOU
KapTUHBl MHpa, TMpEeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOABI, B3aHMMOCBSA3SIX
4eJI0BEKa C MPUPOJHON CPENloil, O poJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HANPaBIEHHbIC HA MOJYYCHHE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOJMMBIE
s oObsCHEHUS HaONIOAaeMbIX IMPOLECCOB U  SBJIEHHM, MO3HaBaTeNbHON, HWH(GOPMALMOHHONW H
YUTATEIbCKON KYJIbTYpbl, B TOM YKCJ€ HABBIKOB CAMOCTOSITEIbHOM pabOThl ¢ Y4eOHBIMH TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYyYeHHI0 M T[03HaHMIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W HWCCIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KWM3HU, OCO3HAHWE TMOCIEACTBUM W HENPUSTHE BPEAHBIX MNPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIMMOCTH COOJIIO/ICHUS MPaBUJI 0€30MMaCHOCTH TIPU OOpAICHHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KH3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPaKTHYECKOMY H3YyUeHHUIO0 Mpodeccuil U TpyAa pa3udyHOro poja, YBaKEHHE K TPYAY U
pe3yiabpTaTaM TPYIOBOM JAESITENIBHOCTH, B TOM YHUCJIE Ha OCHOBE INPHUMEHEHMs NPEIMETHBIX 3HAHWMM IO



XVMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAJIbHONW TPACKTOPUM MPOAOIKEHHUs 00pa3oBaHUsA C Y4ETOM
JIMYHOCTHBIX UHTEPECOB M CIOCOOHOCTH K XMMMH, OOLIECTBEHHBIX MHTEPECOB U NMOTPEOHOCTEH, YCIIEUTHON
npoeCCUOHATPHON AEATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHaIBHOM cpere;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTUYECKHU IIes1ecO00pa3HOe OTHOUIEHUE K MPUPO/E KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMSA, IOHHUMAaHUE IIEHHOCTH 3J0pOBOrO0 M 0e30macHOro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS
paBui 0€30MaCHOr0 NOBEACHUS ITPU paboTe C BELIECTBAMU, a TAK)XKE B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, IOJydyaeMble NpU HU3YYCHHH XUMHUH, JUIS peIIeHHs 3ajad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
0CO3HaHMA ITI00AILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTeH MX pelIeHUs MOCPEACTBOM METOOB
XUMHMM, OKOJOIMYECKOIO  MBIIUICHHUs, YMEHUS  PYKOBOJICTBOBAaTbCi UM B  IIO3HABaTEJIbHOM,
KOMMYHHKATUBHOM U COLIMAIIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeTanpeqMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl (POPMUPOBAHUS MUPOBO33PEHHS
oO0lIeHay4YHbIe TOHATHUS (3aKOH, TEOpHs, MPUHILMII, TMIIOTe3a, (aKT, cucTema, Ipolecc, SKCIEPUMEHT U
JpyTroe.), KOTOPBIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U TMO3BOJISIIOT Ha OCHOBE
3HaHUH W3 ATHX MPEIMETOB (OPMHPOBATH TPEACTABICHUE O LEIOCTHOH HAaydyHOW KapTUHE MHUpA, H
YHUBEpcaJbHblE YyueOHble IEeWCTBUS (IIO3HABATENbHblE, KOMMYHHMKATHUBHBIC, PErYJIATUBHBIE), KOTOPbIE
obecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO
y4eOHO eI TETbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

YMEHHSI UCIIOJIb30BaTh IMPUEMBI JJOTMYECKOTO MBILIUICHHS TP OCBOCHUU 3HAHUI: PACKPBIBATH CMBICI
XUMHUECKUX TOHATUHN (BBLAEIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMU ), UCIIOJIb30BaTh OHATHUS JUIsl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJIEHUH, BBIOUPATh OCHOBAHUS
U KpUTepUH Ui KJIAacCU(PUKAIMM XHMHUYECKHUX BEIIECTB W XUMHUECKUX pEeakUui, yCTaHaBIUBATbh
NPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOUTH JIOTMUYECKHE PaCCYKICHHS
(MHIyKTUBHBIE, A€TYKTUBHBIE, 11O aHAJIOTHH), A€NaTh BBIBOJbI U 3aKIIIOUCHHUS;

YyMEHHE TPUMEHATh B TPOLECCE TO3HAHMUS TMOHATUS (IpEeIMETHblE M  METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3YEMbIE B XUMHHU, TPE0OPa30BbIBATh IMPOKO NMPUMEHSEMbIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIHH — MpH pPElIeHUH Yy4yeOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU HU3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIBIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3y4AEMBIX ITPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

yYMEHHE HCMOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTAa MO3HAHUS, a TAaKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI MO POBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJCHU;

npuoOpeTeHue OmbITa [0 IUIAHUPOBAHWUIO, OpPraHM3allMd W NPOBEICHUIO0  YUYEHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM IPOIIecca, CaMOCTOSITENIbHO IIPOrHO3UPOBATh €0 pe3yibTar,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 110 Pe3ysIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh
oT4€T O MpoAETIaHHOo paboTe.

Paborta ¢ undopmanmeii:

yYMEHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IMUYHBIX BUJOB U (popMm
NPEJCTABICHUS, IMOJYyYaeMyl W3 pa3HbIX HCTOYHUKOB (HAy4HO-TIONYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
COJIEpKaHUs, CIpPaBOYHbIE MOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLICHHWBATh MPOTHBOPEUMBYIO U
HEI0OCTOBEPHYIO HH(OPMAIIHIO;



yMEHHE MPUMEHSTh pa3IUYHble METOJAbl U 3alpochl NpU MOUCKE U OoTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U [O3HABATEJIBHBIX 3a7ay
ompeAenEéHHOr0  TUMa, NpUOOpeTeHHWe ombiTa B O0JACTH  WCIOJB30BaHUS  MHQPOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO  BbIOMpATh ONTUMaJbHYI0 (QopMy MpeAcTaBieHuss uHOpMalUud U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4ll HECIOKHBIMU CXEMaMu, JuarpaMMaMu, IpyruMu gopmamu rpaduku u
AX KOMOMHAILIUAMIE;

YMEHHE HCIIONIb30BaTh U aHAIU3UPOBATh B MpoIecce YUEOHOM M MCCIE0BATENbCKON NEATEIbHOCTH
MH(OPMALIMI0O O BIMSHUM IPOMBIIICHHOCTH, CEIBCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karolle NpUpOTHON CPEIbI.

KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/€ Auanora u (Min) JUCKYCCHH) IO CYIIECTBY 00CYXKIaeMON TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUSI TPEJCTABIATH TOJIYYCHHbIE pPE3yJIbTaThl MO3HABATEIHLHOM NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX; JejaTh IPE3EHTALUI0 pPE3YyJIbTaTOB BBIINOJHEHUS XUMHUYECKOIO HKCIEPUMEHTa
(JtabopaToOpHOTO OTbBITA, TAOOPATOPHON PAOOTHI IO UCCIICOBAHUIO CBOWCTB BEMICCTB, YIEOHOTO MPOCKTA);

yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW IO3HABATEIbHON W
UCCIIEIOBATENLCKON JIEATENIBHOCTH TpPHU PEUICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBEe yuéTa O0OLIuX
MHTEPECOB U COIJIACOBaHMS MO3ULMN (00CYKIeHMs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHALIMS
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KPUTEPUEB IO OLIEHKE KaYECTBA BBIIIOJHEHHOW padOTHI U IpyTHe).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LeIu JeATENbHOCTH, IUIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBaTh WU IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBHOCTb, BbIOMpaTh Hanbosee
s dexTuBHBIE CIOCOOBI pPElIeHHUsT y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIHHO COCTaBIATh WM
KOPPEKTUPOBATh MPEIIO0KEHHBIH AJTOPUTM ACHCTBUN NPH BHITOJIHEHUHM 3aJlaHUM C YYETOM MOIy4YEHUs
HOBBIX 3HAaHMH 00 M3ydaeMbIX 00BEKTAaX — BELIECTBAX M PEaKIMsIX, OLIEHUBATh COOTBETCTBUE MOTyYECHHOTO
pe3ynbTaTa 3asBICHHOM IeJM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpeJiaraéMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaToOB MO OCBOCHHIO O0S3aTEIBHOIO COZAEP)KaHUS, YCTAHOBIEHHOI'O
naHHOUM (denepanbHOM padodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIC 3HAHMUS,
YMEHHS U CHOCOObI JeHCTBHI, ciennduueckue Ui NpeaMEeTHON 00JacTu «XUMUsA», BUABI ACSTEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUIO M HPUMEHEHHUIO B pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyueHnust B 8 kJjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

*  PAacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IOHSATHUNA: aTOM, MOJIEKYJa, XUMUYECKUUA DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl JI0Jii XMMHUYECKOTO 3JEMEHTa B COEJUHEHHM, MOJSPHBIH O0BEM, OKCH], KHUCIOTa,
OCHOBaHHUE, COJIb, DJJIEKTPOOTPULATENBHOCTh, CTENEHb OKHMCIEHHUS, XHMHMUYECKas PpEeaKlus,
KJaccu(uKalus peakuuil: peakiuy COEIUHEHHUs, PEaKkIUH pa3ioKeHUs, PeaKklUH 3aMellleHus,
peakuuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKuu, TeIIOBOM 3(PPeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroMma, aToOMHasi opOuTa b, paAUyC aToMa, XMMHUYEcKasl CBS3b, MOJIApHAs U
HENoJIsIpHasi KOBAJIEHTHAs CBs3b, NOHHAs CBS3b, NOH, KaTHOH, aHWOH, pPacTBOpP, MAaccoBas I0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

*  WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUN U MPUMEHSTH 3TU MOHSITUS NPHU
OIMCAaHUU BEIIECTB U UX MPEBPAILECHUM;

* HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY [UIS COCTaBJIeHHsS (OpMyN BeIIeCTB U ypaBHEHUI
XUMHYECKUX PEAKIIUM;



OIpENeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHUSAX, CTENEHb OKHUCIECHHUS
JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJIECKHOCTh BELIECTB K OIPENEIEHHOMY KIaccy
coeMHeHUH 1Mo (popMynam, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSX;

packpsiBaTh cMbICi [lepuonnueckoro 3akoHa [I. 1. MenneneeBa: 1eMOHCTpUPOBAaTh IIOHUMAaHUE
MEPUOJUYECKON 3aBUCHUMOCTM CBOWCTB XHUMHYECKMX JJIEMEHTOB OT HX IIOJIOKEHUSA B
[leproguueckoil cucTeme, 3aKOHOB COXPAHEHMsI MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONKCBIBaTh M XapakTepu3oBaTb TabnuuHyro ¢opmy Ilepuoanyeckoil cUCTEMBI XUMHYECKHUX
3JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJaBHas noArpynna (A-rpynna)» u «nobounas noarpymmna (b-
IpyIa)», Majible U OOJIbIINE ePUO/IbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TaliHIe
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sfpa, oduiee
YHCIIO0 3JIEKTPOHOB U paclpeielIeHNe X IO 3JIEKTPOHHBIM CJI05M);

KJIACCU(UIUPOBATh XUMUYECKUE AJIEMEHThl, HEOPIaHUYECKUE BEILECTBA, XUMHYECKHE DPEAKIINU
(110 YuCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);
XapakTepu3oBaTh (ONUCHIBaTh) OOILIME XUMHUYECKHE CBOICTBAa BELIECTB DPA3JIMYHBIX KJIACCOB,
IIOATBEPK/1asi ONMCAHNE IIPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIHUX XUMUYECKUX
pEeaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MacCOBYIO JOJIIO
XUMHUYECKOTIO 3JIEMEHTa IO (opMysie COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
MIPOBOAUTH PACU€ThI [0 YPaBHEHUIO XUMUYECKOMN peaKkiuu;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIIUTEIbHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHUE,
0000111eHNEe, CUCTEMATU3aIUI0, KIACCU(BHUKAIINIO, BBIIBICHNE PUYMHHO-CIIEICTBEHHBIX CBSA3EH —
JUIS U3y4eHUs CBOMCTB BEUIECTB M XHUMHUYECKUX pEakUui, eCTEeCTBEHHO-HAy4YHbIE METOJIbI
MO3HAHUS — HA0JI0/IeHUE, U3MEPEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);
ClIeZIoBaTh MpaBHJIaM I10JIb30BaHUSI XUMHUECKOW MOCYOW W J1abOpaTOpHBIM O0OpYJOBaHUEM, a
TaKXe MpaBuiiaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSMHU MO BBIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKMX ONBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3sHbIX BEIIECTB
(Bomoposa M KHCIOpOJa), IMPUTOTOBIEHUIO PAaCTBOPOB C ONpEeAEeNEHHOM MaccoBOM Josel
pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DKCIEPUMEHTHI 11O
pacro3HaBaHMIO PpPAcTBOPOB WIENOYEH M KUCIOT C T[OMOUIbIO HMHJIMKATOPOB  (JIaKMYC,
¢benondranen, METUIOPAHK U IPYTHE).

K xoHny oOyuenus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMUMHYECKHUX MOHSATHUN: XMMHUYECKHH 3JI€MEHT, aTOM, MOJIEKYyJa,
WOH, KaTWOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIIOHOE  BEIIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIPHOCTh, CTETIEHh OKHCICHUS, XWMHYECKas peakius, XUMHUYECKas CBS3b,
TEIUIOBOM 3(PPEKT peakiiu, MOJb, MOJSIPHBIH 00BEM, PacTBOpP, IEKTPOIHUTHI, HEIIEKTPOIUTHI,
ANEKTPONIUTHYECKAS UCCOLMAILIUS, PEAKIMH HWOHHOrO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMbIE W HEOOpATUMbBIE PEAKIINN, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCITUTENh, BOCCTAHOBUTEh, OKHUCIEHHWE ¥ BOCCTAHOBJICHHE, aJUIOTPOMHsS, aM(pOTEPHOCTH,
XUMHUYECKas CBsI3b (KOBAJICHTHAs!, MOHHAS, METAJUTMYECKas ), KPUCTAITMYECKAsI pEHIETKA, KOPPO3US
METaJUIOB, CIIaBbl, CKOPOCTh XMMUYECKOHN peakluu, MpeaebHo nonyctumas konuentpanus 1K
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN W MPUMEHATH 3TU MOHATUS MPHU
OIMCAaHUU BEIIECTB U UX MPEBPAILECHUM;



UCIOJIb30BAaTh XUMHYECKYI0 CHUMBOJIMKY [UIl COCTaBJIE€HUS (OPMYJ BELIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIUI;

ONpEAEATh BAJIEHTHOCTh M CTEHEHb OKHUCIIEHHS XHMUYECKUX DJIIEMEHTOB B COCIUHEHMSIX
pPa3IMYHOIO COCTaBa, NPHUHAUIEKHOCTHh BEILIECTB K OIpPENEIEHHOMY KJIAcCy COEAUHEHMH I10
(dopmynaM, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHMYECKUX
COEAMHEHUSX, 3aps)l MOHA 10 XHMMHUYECKOM (opmyie, xapakrep cpelbl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUI KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona /[[. M. MeHnneneeBa WM JAEMOHCTPUPOBATH €r0
IIOHMMaHMEe: OINMCHIBATh M XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuoauueckoil cucteMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noxarpymnmna (A-rpynma)» v «mmoOouyHas
noarpynna (b-rpynmna)», manele u OonblIME MEPUOJbl, COOTHOCUTH OOO3HAUEHHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TalnMile, C YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0l1ee YUCIIO0 NIEKTPOHOB U pacipeieeHue ux 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEMHEHMH B Npesesax MajiblX EPUOJI0B U IIaBHBIX MOATPYII C YYETOM CTPOEHMS UX aTOMOB;
KJIaCCU(UIUPOBATh XUMUYECKUE IJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKUE PEaKLUU
(1o YKCITy ¥ COCTaBY yYacTBYIOUIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(pdeKTy, 1o n3MEeHEHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenu(PUIECKHEe XHMHUYECKHE CBOMCTBAa MPOCTHIX H
CIIOKHBIX BEILLECTB, MOATBEPXkAAsi ONUCAHUE MPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUA;

COCTABJIATh YPABHEHUS 3JIEKTPOJIMTUYECKOM TUCCOLMALMN KUCIOT, LIeJ0Yel U Cojel, MOoJIHbIE U
COKpalIEHHbIE YpaBHEHMsI peakUuil MOHHOrO OOMEHa, YpaBHEHMs PEaKIUil, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBICHMS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHMS, BO3SMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYKO MAacChl BEIECTB, MacCOBYIO JOJIIO
XMMHUYECKOr0 3JIeMEHTa MO (OopMylle COECIUHEHHs, MAaCcCOBYIO JOJIO BELIeCTBa B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YpaBHEHUIO XUMUUYECKOM peaklnu;

coOroaTh MpaBUjia MOJB30BaHUS XUMHUYECKOW MOCYIOoM U 1ab0paTopHbIM 00OpyAOBaHUEM, a
TaKXke IMpaBHjia OOpaIleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSIMM IO BBIMOJHEHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TOJIYYEHHI0O U COOMpPaHMIO Tra3000pa3HBbIX BEILIECTB
(aMMHaKa 1 yTIeKucioro rasa);

MPOBOAUTh  pEeaklWH, TOJATBEP)KIAIONINE KAueCTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacrio3HaBaTh ONBITHBIM IMYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHaT-, ¢ocaT-, CHIUKAT-,
cynb(ar-, TMAPOKCHI-MOHBI, KATHOHBI AMMOHHS U MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOJHBIX PAaCTBOpPaX HEOPraHUUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHON NEATENbHOCTH — aHallu3 M CHUHTE3, CpPaBHEHUE,
0000111eHHe, CUCTEeMAaTU3alUI0, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3y4eHHs
CBOMCTB BEUIECTB U XHMHUYECKUX PEAKLUH, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHMS —
HabIt0/IeHne, U3MEPEHNE, MOJIEIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne  HammeHoBaHHe KosauuyectBo 4yacos DJIEKTPOHHBIE
n/m  pasaejioB U TeM Bcero Kontpoabnbie IIpaktuyeckue  (uudposbie)
MPOrpamMMbI padoThI padoThI oOpa3oBaTe/ibHbIE




pecypchl

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

XuMHUS — BaKHas
o0J1acTh

11 €CTEeCTBO3HAHUS U
' PaKTUICCKON
JIEATEIBHOCTH

YCJI0BCKa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

BemecTBa u
1.2 XUMHUYECKUE

peakiuu

Hroro no pazneny

15 1 0

20

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

Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB

51 Boznyx. Kucnopoz. 6 0 1 bubnnorexka HOK
' ITousATHE 00 OKCHAAX https://m.edsoo.ru/7f41837c
59 Bogopoa. Ilonsitue o 8 0 1 bubnmnorexka HOK
' KHUCJIOTaX U COJISAX https://m.edsoo0.ru/7f41837¢c
Boma. P )
23 n(;iimifg " 5 1 1 bubmmorexa LOK
' https://m.edsoo.ru/7f41837c
OCHOBAHUAX
54 O;:O]ZHHG eK:aCCH 11 1 1 bu6nuoreka [IOK
. H TAaHNYCCKHUX
p 8 https://m.edso00.ru/7f41837c
COCOINHCHNUN
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.

Menaeneena. CTpoeHne aTOMOB. XHMMHYeCcKasa CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

peakuuu
[Tepuonnueckuii
3aKOH U
[Iepuonnueckas

31 cucTeMa 7 0 0 bubmmorexa [JOK
XUMHYECKHX https://m.edsoo.ru/7f41837c
anemeHToB J[. U.

Menneneena.
Ctpoenue aToma
XuMHYeCcKas CBS3b.

39 OkucauTenbHO- 8 1 0 bubmmorexa [JOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/7f41837c
peakuumn

Hroro no pazgeny 15 bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c

PeszepBHOE Bpems 3 bubnuorexa LIOK
https://m.edso0.ru/7f41837c

OBUIEE KOJIMYECTBO

YACOB I1O0 68 4 6

[NPOT'PAMME



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

9 KVIACC

HauMenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

IToBTOpEeHUE U
11 yriayOieHne 3HaHu|
' OCHOBHBIX Pa3JIelIOB

Kypca 8 Kiiacca

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe

padoThI padoThI

IpakTuyeckue

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

OCHOBHBIE
12 3aKOHOMEPHOCTH
' XUMUYECKHAX

peakuuii
DNEeKTpONIUTHYECKAs
JIACCOLIMAIHS.

1.3 XuMHu4ecKue
peakiuu B

pacTBopax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasaeny

17

Pa3znen 2. HemeTaiinl 1 HX coeMHEHUS

OO6mas
XapaKTEepPUCTHKA
2.1 XUMHYECKHUX
anemeHToB VIIA-
rpynisl. ['anoressr
O61mmas
XapaKTEepPUCTHKA
XAUMHUYECKHUX
aneMeHTOB VIA-
rpynnsl. Cepa u e€

2.2

COCIMHEHUS
O61mas
XapaKTepUCTHKA
XUMHAYECKHX

2.3 2J1eMEHTOB VA-
rpynmnsl. A3oT,
dochop n ux
COEIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Oo6mas
XapaKTepUCTHKA
54 XUMHYECKHX
' sneMeHToB [VA-
rpynmnsl. YTaepoa u

KPEMHHI U UX

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

COEIUHEHHUS

Wroro no pazmeny 25
Pazgen 3. MeTa/sIbI M BX COeIUHEHU S
31 OO01mue cBo¥icTBa 4 0 0 bu6nmoreka [IOK
' METAJIJIOB https://m.edso0.ru/7f41a636
B v
3.2 MZK;ZT; ix 16 1 2 bromorexa LIOK
' https://m.edso00.ru/7f41a636
COCONHCHUA
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 MZEGZT;I&;I B KA3HU 3 0 0 bubmorexa IOK
' P https://m.edsoo.ru/7f41a636
YyeJroBeKa
Hroro mo pazueny 3
PesepBHOE Bpemst 3 0 1 bubmorexa OK
p P https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 8
[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
No Konu4yecTBo yacoB TNara DJIEKTPOHHBIE
KounTtpoJsb uudgpoBbie
n/  Tema ypoka IMpakTuyeck wu3y4yeH
Bcero Hble o0pa3oBaTejibHbIE
n ue padoTbl us
paﬁoTbI pecypcbl
IT .P
XIE;EBI:ZT;ENZ/IH ot bubnnoreka [JOK
1 > 1 0 0 https://m.edsoo.ru/ff0d2
yenoBeka. Tena u
10c
BEIllECTBA
[TonsTHe o MeTomax BuGmiorexa LIOK
2 8 1 0 0 https://m.edso0.ru/ff0d2
MMO3HAHUS B XUMHHU
27e
[IpakTnueckas pabora
No 1 «IIpaBuna
paboThI B bubnuoreka [IOK
3 nabopaTopuu U 1 0 1 https://m.edsoo.ru/ff0d2
npuéMbI 00paIeHus ¢ 3dc
1a00paTOPHBIM
000pyIOBaHUEM
YucTteie BemecTa U bu6mmoreka [IOK
4 cmecr. CriocoObl 1 0 0 https://m.edsoo.ru/ff0d2
pasneneHus cMecein 6ca



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[TpakTrueckas pabota
Ne 2 «Pa3penenue

bu6mmoreka [IOK

5 cMmeceit (Ha mpumepe https://m.edsoo.ru/ff0d2
OYHMCTKH MTOBAPEHHOM 8c8
COJIN)»
bubmuorexa [JOK
6 ATOMBI 1 MOJICKYJIBI https://m.edsoo.ru/ff0d2
a6c
XUMUYECKUE
3JIEMEHTBI. 3HAKH bu6mmoreka [IOK
7 (cMMBOJIBI) https://m.edsoo.ru/ff0d2
XUMHYECKUX be8
3JIEMEHTOB
[IpocTeie u cnoXHbBIE Bubnuorexa LIOK
8 https://m.edsoo.ru/ff0d2
BEIlIECTBA a6c
AToMHo- bubmuorexa [JOK
9 https://m.edsoo.ru/ff0d2
MOJIEKYJISIPHOE YUCHHE
d50
3aKOH OCTOSIHCTBA
COCTaBa BEIIECTB.
Xumuyeckas bu6mmoreka [IOK
10 = dopmya. https://m.edsoo.ru/ff0d2
BanentHOCTH aTOMOB eae
XUMHUYECKUX
2JIEMEHTOB
OtHocutenbHas BuGmorexa LOK
1q  aroMmetMaces. https://m.edsoo.ru/ff0d3
OtHOcHTENbHAS 93¢
MOJIEKYJISIpHAs Macca T
Maccoast gomt bu6mmoreka [IOK
1p  XIMITICCKOTO https://m.edsoo.ru/ff0d3
JJIEMEHTA B 50¢
COCTMHCHUH
KonuuecTtBo bubmuorexa [JOK
13 BemecTBa. Mob. https://m.edsoo.ru/ff0d5
Monsipaas macca 230
dusndeckue u bu6mmorexa [IOK
14  XuMHYECKUE SBIECHHS. https://m.edsoo.ru/ff0d3
XuUMHYecKas peakius 7fa
[Ipusnaku u ycnosus bubnuoreka [IOK
15  mpotekaHus https://m.edsoo.ru/ff0d3
XUMHAYECKHX PeaKIfi alé
3aKOH COXpaHEHUS Butmorexa LOK
16 acchl BEHIECTE. https://m.edsoo.ru/ff0d3
XUMUYECKUE
b88
ypaBHEHUS
17 Borancnenus bu6mmoreka [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

KOJIMYECTBA, MaCChI
BEIIECTBA I10

https://m.edsoo.ru/ff0d5
708

YpaBHEHUSM
XMMHYECKUX PEAKIUI
Knaccudpukanus
XUMHUYECKHUX PEaKIUH bubmumorexa [IOK
18  (coemuHeHwus, https://m.edsoo.ru/ff0d3
pasioKeHus, 34
3aMelIeHHs, OOMeHa)
M. B. JlomoHOCOB —
YHEHBI bubnmoreka [JOK
19~ UmnCIoncauet. https://m.edsoo.ru/ff0d4
O06o0meHue u
Oc4
CHUCTEeMaTH3aIUs
3HaHUH
KontponbHas padora
Nel o Teme bubmuorexa [JOK
20 «BemecTa u https://m.edsoo.ru/ff0d4
XAMUYECKHE 290
peaKIm
Bo3nyx — cMech
ra3zoB. CocraB bubnuorexa [JOK
21 | Bosmyxa. Kucnopomx — https://m.edsoo.ru/ff0d4
3JEMEHT U MPOCTOE 48e
BeniecTBO. O30H
dusznueckue u
XHUMHUYECKHE CBOMCTBA bu6mmoreka [JOK
22 KHCII0poa (peaKIuu https://m.edsoo.ru/ff0d4
OKHCJICHUSI, TOPEHUE). 614
[TonsiTne 06 okcumax
Crioco0bl nostyueHus
Kucioposa B bu6mmoreka [JOK
g | J1aboparopun 1 https://m.edsoo.ru/ff0d4
MIPOMBIIIIJICHHOCTH. 97a
IIpumeHeHue
KHCJIOpO/ia
TennoBoii 3¢ ekt
XUMHYECKON PEaKInu,
MMOHSITHE O bu6mmorexa [IOK
24 | TEPMOXHUMHYECKOM https://m.edsoo.ru/ff0d4
ypaBHEHUH, IK30- U 790
SHAOTEPMHUUYECKUX
peakuusx
Tormgo (HedTs,
YTOJIb U METaH). bubnuorexa [JOK
25 | 3arpsisHeHHE BO3/yXa, https://m.edsoo.ru/ff0d4

CIIOCOOBI €10
MIPEIOTBPALICHUS

c4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26

[TpakTrueckas pabota
Ne 3 mo Teme
«Tonyuenue n

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4

cobupanue
ae2
KHCIIOpO/Ia, U3yueHUE
€ro CBOMCTB)»
Bopopon — oneueHT bubnuorexa [JOK
g7 M TPOCTOC BEHIECTBO. https://m.edsoo.ru/ff0d4
Haxoxnenue B
ddo
pupoJie
dusznyeckue u
XUMHYECKHE CBOKMCTBA bubmuorexa [JOK
28 | BOJOpoja. https://m.edsoo.ru/ff0d4
[Mpumenenue ddo
BOJIOpOa
[TonsTHE O KHCTOTAX Bubmiorexa LIOK
29 https://m.edsoo.ru/ff0d5
1 COJISIX 0d2
CriocoObl nosryyeHus bubnuorexa [IOK
30  Bomopoxma B https://m.edsoo.ru/ff0d4
naboparopuu ddo
[IpakTnueckas padbora
Ne 4 mo Tewe bubnuorexa [JOK
31 «lonyrerine i https://m.edsoo.ru/ff0d4
coOupaHue BOAOPO/a, fa2
HM3Y4YC€HHUE €ro T
CBOWCTB»
MossipHblif 00bEM bubnuoreka [IOK
32 ra3oB. 3aKkoH https://m.edsoo.ru/ff0d5
ABoraapo 42e
Brruncienus o0néma,
KOJIMYECTBa BEIIECTBA BuGmorexa LOK
gz wAmoco https://m.edsoo.ru/ff0d5
WU3BECTHOMY 520
KOJIMYECTBY BEIIECTBA =
Wi 00bEMY
Boraucienns 00pEM0B
ra3oB 10 YPaBHEHHIO bubnnoreka [HOK
34 peakiyu Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0HA 00BEMHBIX 708
OTHOIIICHUH T'a30B
dusnveckue u bubmuorexa [JOK
35 = XUMHYECKHE CBOMCTBa https://m.edsoo.ru/ff0d5
BOJIBI 87a
CocTaB OCHOBaHMIA. bu6mmoreka [IOK
36  IlousTHe 00 https://m.edsoo.ru/ff0d5
WHIUKATOpax 9e2
37 Bona kax bu6mmoreka [IOK



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

PacTBOPUTED.
Hacpimenasie u
HEHACBILICHHbIE
pactBopbl. MaccoBast
JI0JIs BEILIECTBA B
pacTtBope
[IpakTyeckas pabora
Ne 5 mo Teme

https://m.edsoo.ru/ff0d5
b40

«IIpuroroBienue BuGnoreka LIOK
38 paCTBOPC_),B © . https://m.edsoo.ru/ff0d5
onpenenEHHON
. y eba
MacCcoBOH JoJiei
pPacTBOPEHHOTO
BEILIECTBA
Kompomias pagora Buamorera LIOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bomopos.
342
Bonxa»
OKcupl: COCTaB, bu6mmoreka [IOK
40  knaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIATypa 64e
[Tonyuenue u
XHMHYECKHUE CBOMCTBA bu6mmoreka [IOK
41 | KHCIIOTHBIX, https://m.edsoo.ru/ff0d6
OCHOBHEIX U 64e
aM(OTEpPHBIX OKCHJIOB
OcHOBaHUS: COCTaB, bubmuorexa [JOK
42 Kiaccuukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa fca
[Tonyuyenune n bubnnorexa [JOK
43 = XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHWI 7ca
KucnoTsi: cocras, bubmuorexa [JOK
44 KIaccupuKanus, https://m.edsoo.ru/ffOdf
HOMEHKJIAaTypa ee2
[Tonyuyenue u bubnuoreka [IOK
45  XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdf
KHUCJIOT ee2
Comnu (cpennue):
bu6mmorexa [IOK
4 | OMCHIIATYPA, https://m.edsoo.ru/00ad
COCOOBI OTYYEHUS,
y 9474
XUMHUYECKHE CBOKWCTBA
[IpakTuyeckas pabora
Ne 6. Pewerne bubGnuoreka IIOK
47 | ONCHCPHMCHTAIRHBIX https://m.edsoo.ru/00ad

3a7a4 [0 TEME
«OCHOBHBIE KJIaCCEI
HEOPTraHUYECKHUX

9b7c



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

COCTUHEHUN

T'enetnyeckas cBsI3b
MEXy Ki1accamu

bu6mmoreka [IOK

48 R —— https://m.edsoo.ru/00ad
. 9a30
COCIMHEHMI
O60061eHue u bubnmoreka [JOK
49  cucremaruzanus https://m.edsoo.ru/00ad
3HAHUI 9ch2
KonrtponbHas padota
Ne3 1o Teme bu6mmoreka [IOK
50 = "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPTraHNYECKUX 9ela
coeqrHeHnn"
IIepBble mONBITKN
Kacenuicanum bu6mmoreka [IOK
g mecK https://m.edsoo.ru/00ad
anemeHToB. [loHsATHE offa
0 Irpynmnax CXOTHBIX -
3JIEMEHTOB
[Tepuoanueckuii
i’?:;;oinqecxaa bu6mmoreka [IOK
52 https://m.edsoo.ru/00ada
CUCTEMa XUMUYCCKUX 59¢
anemenToB 1. U. -
MenneneeBa
TlepHoEL, rpymsI bubmuorexa [JOK
53 ’ ’ https://m.edsoo.ru/00ada
MOATPYTIIBI 52¢
CtpoeHue aTOMOB. bubnuotexa [JOK
54  CocraB aTOMHBIX https://m.edsoo.ru/00ada
sinep. MzoTonsr 342
Crtpoenue
ANEKTPOHHBIX
000JI04€K aTOMOB bubnmoreka [JOK
55 | aneMeHTOB https://m.edsoo.ru/00ada
[Tepuoanaeckoit 6bc
cucremsl []. U.
Menneneena
XapakTepucTrka
XUMHYECKOTO
3JIEMEHTA MO €ro bubnmnoreka [JOK
56 | TMOJIOKEHHUIO B https://m.edsoo.ru/00ada
[lepuoanueckoii 824
cucteme /1. W.
Menneneena
3HaueHne bu6mmoreka [IOK
57  Tlepuoamueckoro https://m.edsoo.ru/00ada

3aKOHa JIA pa3BUTHA

96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

HAayKH U TIPaKTUKH. [].
. MenneneeB —
Y4EHBIN, IeJaror U
rpa)xJIaHuH
DNEeKTPOOTPULIATENIbH
octh az(:\IfOB bubmuoreka [JOK
XUMHUUYECKUX
58 1 https://m.edsoo.ru/00ada
3JIEMEHTOB/
y ab8
Bcepoccutickas
npoBepoyHas pabora
MomHa ccxa bu6mmoreka [IOK
HHAs XUMUAY 1
59 1 https://m.edsoo.ru/00ada
CBA3b
c34
KoBanenTtHas bu6mmorexa [IOK
60  mosspHas XUMHYECKas 1 https://m.edsoo.ru/00ada
CBA3b ab8
KoBanenTHas bubmuorexa [JOK
61  HemoaspHas 1 https://m.edsoo.ru/00ada
XUMHUYECKAS CBI3b ab9
bu6mmoreka [IOK
62 CrerneHp OKUCIEHUS 1 https://m.edso0.ru/00ada
e28
OKHCIUTENHHO- bubnuotexa [JOK
63 BOCCTAHOBUTENLHBIE 1 https://m.edsoo.ru/00ad
peakiuu b076
S bubmuorexa [JOK
64 e 1 https://m.edsoo.ru/00ad
BOCCTAaHOBUTEIIN
b076
KonTponbnas padota
Nod 110 Tene bu6mmoreka [IOK
65 - 1 https://m.edsoo0.ru/00ad
«CTpoeHue aroma.
b486
XHUMHYECKasl CBA3L)
P 7 .
OegegBHE;E YEOK bubmuorexa [JOK
66 " (; I;:Zm ea s 1 https://m.edsoo.ru/00ad
crcTeMaTHsan b33c
3HAHUHI
P 7 .
O?;?T:Eeyﬁ“ Bu6miorexa [OK
67 CHCTeI:;aTma . 1 https://m.edsoo0.ru/00ad
. H 9cbh2
3HAHUI =L
P 7 .
OegegBHE;E YEOK bubmuorexa [JOK
68 obterHe 1 https://m.edsoo.ru/ff0d6
CHCTEMATH3ALIS
o 1c6
3HAHUI
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KouunyecTBO 4acoB JJIeKTPOHHbIE
n/ Tema ypoka Kontpoabn  IIpakruyeck fara unppossre
. Bcero b1e paGoTHI e paGoTI u3ydeHusi oOpasoBaTebHbIE
pecypchl
Ilepuonnueckuii
3aKOH.
[Tepuoanueckas bu6nmoreka [IOK
cucTema 1 0 0 https://m.edsoo.ru/00ad
XUMHYECKHX b59e
anemenTtoB /. U.
Menpeneena
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOICTB bubnuoreka [{OK
XUMHYECKUX 1 0 0 https://m.edsoo.ru/00ad
3JIEMEHTOB b6b6
MEPBBIX TPEX
MEepPHOJI0B
ﬁiﬁ:ﬁﬁiﬁi bubnunoreka LIOK
1 0 0 https://m.edsoo.ru/00ad
HEOPTraHUYECKHUX b7e2
BEIIECTB
Bunbr
XUMHYECKOM bu6nmorexa LIOK
CBSI3HM M THIIBI 1 0 0 https://m.edsoo.ru/00ad
KPUCTAJUTMYECKUX bac6
peLEToK
Kontponbnas
pabota Nel mo
TeMe
«IoBTOpEeHue u 1 1 0
yriyoneHue
3HAHUN OCHOBHBIX
pazzienoB Kypca 8
KJ1accay
Knaccudukammst
XUMHYECKHUX but6mmorekxa [IOK
peaKIuii mo 1 0 0 https://m.edsoo.ru/00ad
Pa3INnYHBIM bcb0
MpU3HAKaM
TTonsatue o
;iif;:;ioﬁ bubnmoreka [JOK
— 1 0 0 https://m.edsoo.ru/00ad
be9a
[TonsiTHe 0
TOMOTEHHBIX U



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

TCTEPOTCHHBIX

peaKIusax
[TonsTHEe O
XUMHUYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIOIIME HA bubnunoreka LIOK
8 CKOPOCTh https://m.edsoo.ru/00ad
XHUMHUYECKOU c28¢c
pEeaKIu 1
MTOJI0KCHHUE
XHMHYECKOTO
paBHOBeECHS
OKHCIIHTEIIbHO- bubnuorexa [{OK
9 BOCCTAHOBUTEILH https://m.edsoo.ru/00ad
b€ PeaKIuu cade
Teopus
3J:I’eKTpOJ'II/ITI/I‘IeCK BuGmorexa LOK
10 ~OnAmcconratmt https://m.edsoo.ru/00ad
CuipHbIC U
cd68
ciadbie
AJIIEKTPOIIUTHI
Honnbie bubmmoteka IIOK
11 | ypaBHeHus https://m.edso0.ru/00ad
peakiui d448
XHUMHYECKHUE
CBOMCTBA KHCIJIOT
11 OCHOBATHH B bubmmoreka IIOK
12 Pere . https://m.edsoo.ru/00ad
MpeACTaBICHU I d5d8
00
AIEKTPOIUTUUECK
oM JuCCOLMALNU
XUMHUYECKHUE
CBOMCTBA COJIeii B
CBETe bubmuoreka [{OK
13 | mpezacraBieHuiA https://m.edsoo.ru/00ad
00 dsb2
AJIEKTPOJIUTUYECK
OM IHCCOITHAITIN
Honsie o bubmuorexa [{OK
14 FpoH3e coneli https://m.edsoo.ru/00ad
dod4
O6o0meHue u bubmuorexa [IOK
15 | cucremaTH3anus https://m.edsoo.ru/00ad
3HAHWHI dd12
16 [TpakTrueckas bubnuorexa [JOK

paborta No 1.

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

«Pemenne dbfa
AKCIIEPUMEHTAIbH
BIX 3a7a9»
Kontponbnas
pabota Ne2 o
TeMe bubnuorexa [JOK
17 «OneKTponTItice https://m.edsoo.ru/00ad
Kasl TUCCOLMAIIHS.
decO
XuMudeckue
peaKkuuu B
pacTBopax»
OO6mas
Xapaiteprctita Bbu6mmotreka [JOK
1g | | IOTCHOB. https://m.edso0.ru/00ad
XUMHUYECKHUe
y dfe2
CBOICTBA Ha
MpUMepe XJopa
XJI0pOBOAOPO/I.
ConsiHast KUCIIOTA, BuGmorexa LOK
19 XHMUH Heckie https://m.edsoo.ru/00ad
CBOMCTBA, £104
MOJIy4eHHE,
MIPUMEHEHUE
IIpaxTrueckas
pabota Ne 2 o
teMe «llomyuenue bubmuoteka [IOK
20  consHOM https://m.edsoo.ru/00ad
KHUCIIOTEI, e348
U3ydeHue ec
CBOMCTB»
Brrancaenus mo
ypaBHEHUSAM
XUMHYECKHUX bubnunoreka LIOK
21  peakuuii, ecnu https://m.edsoo.ru/00ad
OJIMH U3 e488
pEareHToB JIaH B
N30BITKE
Obmas but6mmoreka [IOK
gp | rabaKicpuCIHiA https://m.edsoo.ru/00ad
ayeMeHTOB VIA-
ebda
TPYIIIIbI
AmoTponHsie
Mo aupHUKAITII
CepBl. bubnmoreka [JOK
23  Haxoxnenue https://m.edsoo.ru/00ad
cephl U eé e6da

COECIMHEHUN B
MIPUPOJIE.



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XuMu4yecKue
CBOICTBA CEPbI

24

CepoBoaopon,
CTpOEHHE,
dusnueckue u
XUMUYECKHE
CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/00ad
€802

25

26

OKCHUJIBI CEPBI.
Cepnas KucjoTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE
XUMHUYECKHE
peakiuu,
JeKalIue B
OCHOBE
MPOMBIIIIICHHOTO
croco0a
MOJTYYCHUS
CEpPHOU KHUCIIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COETMHEHUSIMU
cepbl

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
ea28

bubnuoreka [{OK
https://m.edsoo.ru/00ad
ec8a

27

28

Brruucnenue
MacCOBOH JOJIN
BBIXO/Ia TTPOJIYKTa
peakiuu

Oomas
XapaKkTepUCTUKA
3JEeMEHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeHue
B MIPUpPOJIE,
buznueckue u
XHUMUYECKHE
CBOMCTBaA

bubmmoreka IIOK
https://m.edsoo.ru/00ad
ec8a

bubnunorexa LIOK
https://m.edsoo.ru/00ad
eeab

29

AMMuak, ero
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
HOJIy4eHUE U
IpUMEHEHHE

bubnunorexa LIOK
https://m.edsoo.ru/00ad
f004

30

[IpakTnueckas
pabota Ne 3 mo

but6mmoreka [IOK
https://m.edsoo.ru/00ad



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31

teme «llomyuenue
aMMMaKa,
W3yYEHHE €0
CBOMCTB»
A3oTHas KHCIO0TA,
e€ pusnyeckue u
XHUMUYCCKHEC
CBOMCTBaA

180

bubnunorexa LIOK
https://m.edsoo.ru/00ad
306

32

33

34

35

Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MUHEPATBHBIX
yIA00peHHil.
XuUMHYECKOE
3arpsi3HeHue
OKpY’Karolen
Cpelibl
COECTUHEHUSIMU
azoTa

®dochop. Okcnn
docdopa (V) u
dbochopnas
KHCIIOTA,
dusnueckue u
XUMHUYECKHE
CBOICTBA,
MoJTyuYeHue
Hcnons3oBanue
docdaroB B
KauecTBe
MUHEPATBHBIX
ynoOpeHuit.
3arpsi3HeHUE
IIPUPOJHOMN
cpensl
dbocdaramu
Yraepon,
pacnpocTpaHeHue
B IIPUpPO/IE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/00ad
f518

bubmmoreka IIOK
https://m.edsoo.ru/00ad
f68a

bubmmoreka IIOK
https://m.edsoo.ru/00ad
fc20

but6mmorekxa [IOK
https://m.edsoo.ru/00ad
fd9c

36

Oxcunpl
yriepojia, ux
buzndeckue u
XHUMHUYECKHE
CBOMCTBA.

but6mmoreka [IOK
https://m.edsoo.ru/00ad
febe



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHUECKUE
poOJIEMBI,
CBSI3aHHBIE C

OKCHIOM
yraepona (IV)
VYronbHas bubnuorexa [{OK
37 | kwucnora u e€ https://m.edso0.ru/00ae
com 006¢
[IpakTnueckas
pabota Ne 4 o
teme "llonyyenue bubmuorexa [IOK
38 | yriekucioro rasa. https://m.edso0.ru/00ae
KauecTBenunas 027e
peakius Ha
KapOoHaT-roH"
[TepBoHavasbHBIC
TOHATHA 06 bu6nmorexa LIOK
39 ~Opramcckix https://m.edsoo.ru/00ae
BEIIIECTBAX KakK O 054e
COCMHCHHIX
yriepoja
Kpensuii 11 ero bubnunoreka LIOK
40 cocTHen https://m.edso0.ru/00ae
080a
IIpaxTrueckas
pabota Ne 5.
Pemerue bubnmorexa LIOK
qq  ONCTICPHMCHTATNH https://m.edsoo.ru/00ae
BIX SaHatj 10 TeMe 0bf2
«Baxueite
HEMETaJTBl U UX
COCTUHCHUS
KonTtponbnas
pabora Ne3 1o bubnunoreka LIOK
42 Teme . https://m.edsoo.ru/00ae
«Baxuneimiie
0el8
HEMETaJTBl U UX
COCIUHCHHS
OOmas
XapaKTEePUCTUKA
XUMHYECKUX
JICMCEHTOB — Bbubnuorexa LIOK
43 | MeTALIOB. https://m.edsoo.ru/00ae
Meramndeckas
103e
CBSI3b U
MeTaJTnyecKast
KpUCTAJUTMYECKas

peméTKa.



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
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XUMHUYECKHUE
CBOICTBA
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CIiaBsl.
Brrancaenus mo Bubsmorexa LIOK
45 YPABHCHIDM https://m.edsoo.ru/00ae
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peaKIHiA, eciu
OVH U3
peareHTOB
COJICPIKUT
IPUMECH
ITonsTue o bubmmoteka IIOK
46 = KOppo3UH https://m.edsoo.ru/00ae
METAJIOB 1278
bu6nmorexa LIOK
47 [Henorsie https://m.edsoo.ru/00ae
METaJLIbI 14b2
OKcuael u bubmmoteka IIOK
48 | TUIAPOKCHIBI https://m.edsoo.ru/00ae
HATPHUS U KaJIHsI 14b2
[IlenouHno3eMeNbH BuGmorexa LIOK
49  DlOMeTATIHIT https://m.edsoo.ru/00ae
Kanbupin u 1508
MarHui
Baxueiiiine bubnunorexa LIOK
50  coemuHCeHHS https://m.edsoo.ru/00ae
KaJIbIIUs 1568
0O0001eHne n
51 CHCTEMAaTH3allHs
3HAHUI
JK€cTkocTh BOIBI bubnunoreka LIOK
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yCTpaHEHUs 1886
Hpaxririeckas bubnuorexa [JOK
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AmroMuHUNR

AmodorepHbie
CBOMCTBA OKCHUA
Y THIPOKCHUIA

but6mmoreka [IOK
https://m.edso00.ru/00ae
1c64

bubnunorexa LIOK
https://m.edso0.ru/00ae
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Kemneso

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
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Oxcunpl,
TUAPOKCUIBI U
couu xene3a (11)
u xenesa (I1I)
O6o0meHue u
CHCTeMaTH3aIlns
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AKCIIEPUMEHTAIbH
bIX 33J1a4 110 TEME
«Baxnenmmue
METaJUIbl U UX
COCIUHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/00ae
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Breraucnenus no
YpaBHEHUSAM
XUMHUYECKHX
peakuuu, eciu
OJIVH U3
pEareHToB /1aH B
U30BITKE WA
COLEPKUT
IIPUMECH.
Breraucnenus
MacCOBOM JOJIU
BBIXOJ1a IPOJTYKTA
peakuuu
0O0001eHne n
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bubmmoteka IIOK
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62
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COETUHEHUS
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BemecTBa u
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O?:gBiizeyEOK bubnunoreka LIOK
66 CHCTeI;aTma s 1 https://m.edsoo.ru/00ae
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3HAaHUHU
P 7| }
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3/aHue, nepepadborannoe, 8 kinace/ ['abpuensu
0.C., Ocrpoymos N.I'., Cmankos C.A. AxkumnonepHoe o6mectBo «M3narensctBo «lIpocBemenuey

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A. AKIIMOHEPHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

INa6puensu O.C. / JIsicoBa I'.I'. Xumus 8 kiacc. [IpoBepouHbie 1 KOHTPOJIbHBIC Pa0OTHIL. - — M.:
[Ipocsemenue, 2022
Ia6puensa O.C. / JIpicoBa I'.I'. Xumus 9 knacc. [IpoBepodHbIe M KOHTPOJIBHBIC PabOTHL. - — M.

[Ipocsemenue, 2022

Iabpuensa O. C. Xumus. 8 kmace. Meroamueckoe nocodue. C. 'abpuensn, U. B. Axcénona, U. T.
OctpoymoB. — M.: IIpocewienue, 2019

lNabpuensu O. C. Xumus. 9 knacc. Metonuueckoe nocodue. O. C. 'abpuensu, U. B. Axcénosa, U. T'.
OctpoymoB. — M.: IIpocewienue, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuorexa [JOK
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
https://m.edso00.ru/7f41a636
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