MHUHHCTEPCTBO NPOCBEIEHUSA POCCHACKON ®EJIEPALIHH
Munncreperro odpazosanns n naykn Ilepmekoro kpas
Vaopagaenue obpazosanus MMepymexoro myanunmaasnoro okpyra Ilepmcekoro kpas

MAOY "Kyaraesckast cpejinsst mroja"

PACCMOTPEHO COIr'JIACOBAHO :

Ha WKOABHOM METOAHUCCKOM 3aMecTHTENEL AMPEKTOPa Mo v\ INCA] gES2

obbeAMHERAN YauTecit VBP N v, SA T

CCTELTHCHHO-HAYHOTO LHK1a M, R o
/ 0/ A ’ m@@’gﬁosa

. JI. T1. Oweea [Tpukaz Nel063
Pykosomureds O. M. Lenmmuesa lprkas Ne 1065 ot «30% asrvera 2023 r.
[MpoTokon Nel oT «30» asrycra 2023 r,

or «30» asrycta 2023 1.

PABOYAS TIPOTPAMMA
(ID 1480792)

y4ebnoro npeamera «Xumus. bazossiii yposenb»

st obyqarommxes 8 —9 knaccos

Kyaraeso 2023



IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHMHM Ha YpOBHE OCHOBHOTO oOmHIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIEro
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takke Ha OCHOBE (enepaiabHON pabodel mporpaMMBI
BOCIUTAHUS M C y4ETOM KOHIIEMLMU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranu3anusax Poccuiickoi @enepanuu.

[IporpamMma o xumuM Ja€T MpEACTaBICHUE O IENsAX, OOmel cTpaTeruu OOy4YeHUs, BOCITUTAHUS U
pa3BuTHs O0y4aromMXCsl CpPeACTBaMU y4eOHOTO MpeaMeTa, YCTaHABIMBAET O0s3aTEIbHOE IMPEIMETHOE
coJiepKaHue, MPeyCMaTPUBAET PACHPEIEICHUE €ro I0 KijaccaM M CTPYKTYpPUpPOBAaHUE IO pas3fieiaM U
TeMaM [porpaMMbl IO XUMHUH, OIPEAENAECT KOJIMYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO IOCIEAOBATEIbHOCTh U3YYEHHUS XUMHUM C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOrO Mpolecca, BO3PACTHBIX OCOOEGHHOCTEH oO0ydJaromuxcs,
OTpe/ieNIsieT BO3MOXHOCTU MpeAMeTa JIJs peanus3aluu TpeOOBaHHM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNpHON MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHHs, a Takke TpeOOBaHUM K
pesyibTaTaM OOy4YeHUs XUMHHM Ha YypOBHE IeJied M3ydyeHUs] NpeAMeTa W OCHOBHBIX BHJIOB Y4YeOHO-
MO3HABATEIBHON JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YU4EOHOTO COJIEPIKAHMS.

3HaHWE XUMHHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYarolIerocs, €ro
MPEJICTABJICHU O MaTepuaJbHOM €JAMHCTBE MHUPA, BAXHYIO pOJIb HUrpaloT (opMUpyEeMble XUMUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHISIX SHEPTUU M 00 3BOJIOIUHU BEIICCTB B MPHUPOAEC, O IMYTSAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSL UEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKOW, MHUIIEBOU U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaar3aiii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI TUIHOCTH,
e€ o01mel U GyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOSITENIFHOM ~ y4eOHOM  JESITeNbHOCTH, OJKCIEPUMEHTANbHBIX U HCCIEAOBATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM JIeATeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyIHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISETCSA OTBETCTBEHHBIM STanmoM B (OPMUPOBAHUU €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHNe 00ydaroInXCsl.

JlanHple HampaBieHHs B OOy4eHHHM XMMHU OOECHEeYMBAIOTCS CHENU(UKON copep aHHus y4eOHOTO
MpeIMeTa, KOTOPhIN SBJSETCS MEeJarornuecku aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAayKHW XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 00mero oOpa3oBaHMsi OPHEHTHPOBAH Ha OCBOEHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTAaHUUYECKON XMMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYMMBIX TIOHSITHI OPraHMYEeCKON XUMHUH.

CtpykTypa coaepKaHus IPOrpaMMbI IO XUMUU c(POpMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/a K €
m3ydeHuto. ConepikaHue CKIIAJIbIBAETCS W3 CHUCTEMBl TMOHITHH O XMMHYECKOM JJIEMEHTE M BEIIECTBE U
CHUCTEMBI TOHSATUNA O XUMHUYECKON peakmuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI 10 MPUHIIHITY
MOCJIeI0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOEHUHU aTOMa M XUMHYECKOU CBSI3H,

— MpeACTaBIEHUN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.
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Teopernueckue 3HaHMSA pacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM MOJYYEHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OAHOTO YPOBHSA K JAPYTrOMY, BBIIOJHSASA (PYHKIIMHM OOBACHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH IPAaKTHMUECKOTO IPUMEHEHUS U IOIYYEHMs
U3Y4aeMbIX BEILECTB.

OcBoeHme nporpamMmbl IO XMMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOH
COCTABJIAIOLIEH HAay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOAbI, LIEHHOCTHOI'O OTHOLIEHUS K
Hay4YHOMY 3HaHHUIO U METOJaM I103HaHus B Hayke. M3yueHne XUMHUM MIPOUCXOJUT C NMPUBJIEUYECHUEM 3HAHUM
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mup», «buonorus. 5—7 xnacce» U «®dusuka. 7
KJI1ace».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW IEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUM
— BaXHeHmuX (aKkToB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX MOJOXKEHHUH, NOCTYHMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOIO XapakTepa, s3blka HAayKd, B NPUOOLIEHWHM K HAy4YHbIM METOAAM IIO3HAaHUS IpH
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
IIPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM M yueOHO-UCCIIE0BATEIbCKON /1E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro oOpalleHus ¢ BelleCTBaMH B IOBCETHEBHOM JKU3HHU.

[Ipy m3yuyeHHMM XMMHMU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpenH
TaKHe LU, KaK:

— (opMupoBaHHEe HMHTEUICKTYyalbHO pPa3BUTOM JUYHOCTH, TOTOBOH K CamMo00pa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY IPUHATUIO pELIEHUH, CIIOCOOHOM aJanTHpoBaThCsi K OBICTPO
MEHSIOIIUMCS YCIIOBHSM XKHU3HH;

— HalpaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMATHYECKOEe MPUOOIIEHUE 00yJaroMXCcs K CaMOCTOSTEIbHOM
MO3HABATEIBHON NEATEILHOCTH, HayYHBIM METOAAM IMO3HAHHSA, (OPMUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieyeHue ycioBuil, ClIOCOOCTBYIOIUX MPHOOPETEHNIO 00YUYarOIIMMUCS OIBITa Pa3HOOOPA3HOM
JeSITeNbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl Pa3IMYHBIX BUJIOB IE€ATEIbHOCTH;

— (¢opMmupoBaHue oOmel (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUH OOBSCHATh U OLICHUBATh SIBJICHUSI OKPY)KAIOIErO0 MHUpA, UCHOJb3Yysl 3HAHUS U OMBIT, [OJyYE€HHBIE
OpU M3YYEHUU XUMMH, NPUMEHSATh MX MPH PELICHWH MpoOJieM B TOBCEIHEBHOW >XU3HU U TPYAOBOU
NESTENIBHOCTH;

— (¢opMupoBaHHe Yy O0OyYarOmMXCi TYMAHHUCTHMUECKUX OTHOIIEHUH, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAaOOTKH SKOJIOTMUYECKH IeIecO00pa3HOro MOBEACHUS B OBITY UM TPYIOBOU
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMU K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY Mpoduis H
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00ydeHHUSI.

OO6111ee ynco YacoB, OTBEAEHHBIX JISl U3YUYEHUsI XUMHUHM Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleni0), B 9 kiiacce — 68 yacoB (2 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YEJIOBEKA. XUMHS B CHCTEME HayK. Tena W BelleCTBa.
®duznuecKkue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHUE BellecTB. [IoHsATHE 0 METO1axX MMO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHUs: CMECeH.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3IeMEHTbl. CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. l[IpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHas atoMHass wmacca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca. MaccoBas 10iid
XUMHUYECKOT0 JIEMEHTa B COCIMHEHUH.

KommuectBo BemecrBa. Moisib. MoisipHass macca. B3anMoCBA3b KOJIMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUYECKUX COCTUHEHHH.

@usznueckue M XMMHUYECKHE SBJICHHMS. XUMHUYECKas peakuus U e€ NMPU3HAKU. 3aKOH COXpaHEHUs
Macchl BENIECTB. XHMHYECKHME ypaBHeHHs. Kiaccudukamuss XUMHUYECKUX peakiuil (COeqUHCHHS,
pa3NoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYA0H, nMpaBuiamMu paboTsl B 1abopatopuu U npuémamu oOpalieHus ¢
1abopaTOpHBEIM 00OPYJIOBAHHEM, M3yUCHUE U ONMUCAaHUE (PU3UYECKHX CBOWCTB OOpPa3IOB HEOPTAHUYCCKUX
BEILIECTB, HaOmtojeHne (u3ndyeckux (TUTABJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHEe M KOHAEHCAlUs BOJbI) M XMMHYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHHE MEIHON MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaONIOJCHWEe W OMNHCAHHWE TMPU3HAKOB MPOTEKAHUS
XUMHYCCKHX peakiui (pa3ioKeHHE caxapa, B3aHMMOJACHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapws,
pasznoxxenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3auMo/IeiicTBIE Kese3a ¢ pactBopoM cosu meau (11),
U3Yy4YeHHE CIOCOO0OB pa3JelieHHus CMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIIAPUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKH TOBAPEHHOW CONM, HAONIOJCHHE U OIMHUCAHHE
pe3yabTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPaHEHHWS MacChl, CO3/JaHHE Mojeen
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — siemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKre U XUMHUecKue cBoicTBa (peakuuu ropeHus). Okcunsl. [Ipumenenue
kuciopoaa. CriocoOsl NOTyYeHUsT KMUCIOPOa B JJaOpaTOpuu U MpOMBIIITIEHHOCTH. KpyroBopoT kucioposa
B nipupoze. O30H — ajutoTponHas MoAU(UKALUSA KUCIOPOa.

TennoBoit 3¢hpekT XuMUUYeCKol peakuu, TEPMOXUMHYECKHE YPAaBHEHHUS, SK30- U DHIOTEPMUYECKUE
peakuuu. TormmBo: yroip U MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHHE MApHUKOBOIO 3 QeKTa, pa3pylieHue
030HOBOIO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. Haxoxaenue Bojmopona B mpupoje, (uzndeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI nmoydeHus. KuciaoTs! u conu.

Mounsipablii 00BEM ra3oB. Pacuérsl 1o XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIIEHHBIE
pacTBOpbI. PacTBOpUMOCTSH BelecTB B BoAe. MaccoBas 0 BELIECTBA B pacTBOpE. XUMHUUECKUE CBOWCTBA
Boabl. OcHoBaHusA. Posb pacTBOpoB B NpUpOJE M B KU3HM 4ejoBeKka. KpyroBopoT Boabl B IPHUpPOJE.
3arpsi3sHEeHuEe IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.



Knaccudukamms HEOPraHUYECKUX COCTUHEHUN. OKcHUIEBL. Knaccuduxanus OKCHOB:
cosieoOpasyrolire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U Heconeobpasyromue. HoMeHkIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyyenne okCcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHUWI: MENOYM W HEPACTBOPUMEBIC OCHOBaHMs. HomeHkiarypa
OCHOBaHMH. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocHOBaHUH.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucnot. dOusnueckue U XMMHYECKHE CBOMCTBa
kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue u XuMuieckue csoictsa coseil. [lonyuenue coneil.

['eneTnyeckas CBA3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OMNpPEICICHHE COACpXKAHUS KHCIOpoJa B BO3AyXe, TMOJYy4YeHHE, COOHMpaHue,
pacro3HaBaHUE ¥ MU3YUYECHHE CBOMCTB KUCIOpPOAA, HAOIIOIEHUE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HHMKHOBEHHUS U MpPEKpallleHUs TOpeHus (mokapa), O3HaAKOMIIEHHE C O00pa3laMu OKCHUIOB U
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOa (FrOpeHHE),
B3auMojeiictBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXXKHO HCMONB30BaHHME BUICOMATEPUATIOB),
HaOIo1eHre 00pa3IoB BEIIECTB KOJIMYESCTBOM | MOJIb, HCCIIeIOBAaHIE OCOOCHHOCTEH paCTBOPEHUS BEIICCTB
C pa3nu4YHOM pPAaCTBOPUMOCTBIO, IPUTOTOBIEHHWE PACTBOPOB C ONPENEIEHHOM MaccoBOM  JoJiel
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HATpUEM U KalblueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAITIOB), HCCIEIOBAHME OOpa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, HAOJIOJIEHWE HM3MEHEHUsI OKPACKM HMHIUKATOPOB B PACTBOpAxX KHCIOT W IIEJIOYed, HU3ydeHUe
B3aumoeiictus okcuaa menu (Il) ¢ pacTBopom cepHOMl KHMCIOTHI, KUCIOT C METallaMH, peakiuit
HEWTpanu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETaula JApPYyTUM U3
pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad Mo Teme «Baxuelime Kiacchl HEOPraHUYECKUX
COEAUHEHUIN».

Iepuoauueckuii 3axkoH u [lepnoauyeckas cucrema xumudeckux 3j1emMeHToB . U. Menneseena.
Crtpoenue aToMoB. XuUMU4ecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepBble TONBITKM KiIacCU(PUKAIIUU XUMHUYECKUX dJeMeHTOB. [loHATHE O Tpymnmax CXOJIHBIX
AJIEMEHTOB (I[EJTOYHBIE W MIET0YHO3EMENIbHBIE METAIUIbI, TAJIOTEHBI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(OTEpHBIE OKCUJIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Koportkonepuoanast u nimuHHonepuoanast ¢popmsl [leproaudeckoi cucteMbl XUMUYECKHX 35eMeHToB Jl. 1.
MenneneeBa. [lepuonbl u rpymnmbl. DU3NUECKUN CMBICT TTOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI
AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M30Tombl. DnekTpoHbl. CTpOeHUE AIEKTPOHHBIX 000JI0UYeK
aToMOB niepBbIX 20 xuMuueckux 3nemMeHToB [lepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUsl pajuyca aTrOMOB XHMHYECKUX JJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U NEPUOIAM.

3navenne Ilepuogmyeckoro 3akoHa u Ileprogmveckoil CHCTEMBI XUMHYECKHX DSJIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. . MeHneneeB — yd€HbIN U rpak1aHUH.

Xumnueckasi cBa3b. KoBaneHTHas (MOJsipHAs W HEMOJIApHAs) CBA3b. JEKTPOOTPHULATENHHOCTD
XUMUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [lpomecchl OKHCICHHS |
BoccTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii  IKcnepumenm:. u3ydeHHe oOOpa3lOB  BEMIECTB METAUIOB W  HEMETAJIOB,
B3aUMOJICMCTBUE THUJPOKCHAA LHMHKA C PAcTBOpPAaMHU KHCIOT M WIENOYeil, MPOBEACHUE OIBITOB,



WUTIOCTPUPYIOIIAX ~ TPUMEPHl  OKUCIUTEILHO-BOCCTAHOBUTEIFHBIX — peakuuid  (TOpeHHe, peakiuuu
Pa3NIoKEeHUS, COSTMHECHNUS ).

Meosicnpeomemnvle ceasu

Peanu3zanusi MeXNpeaMETHBIX CBsI3eH MPU M3YUYEHUH XHMHH B 8 KJIacce OCYIICCTBIIICTCS dYepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK M TIOHSATHMA, SIBIISIOMIMXCS CHCTEMHBIMHU
IUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(PUKALUS, TEPUOAUYHOCTh, HAOIIOJECHUE, SKCICPUMEHT, MOJCITUPOBAHUE, H3MEPEHUE, MOJIEIb,
SIBJICHHE.

®dwusnka: mMarepus, aToM, DJIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKJIHI, W30TOIbI, PaJNOaKTHBHOCTD,
MOJICKYJIa, DSJCKTPUYECKUN 3apsij, BELIECTBO, TeNo, OO0OBEM, arperarHoe COCTOSHHE BeIeCTBa, ras,
(bu3nUYecCKre BEIMYNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armochepa, rumpocdepa, MHHEPAIbI, TOPHBIEC TOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKIus

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema xmmuueckux sseMeHToB J[. M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHMM CBOWCTB XUMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJIMsl, KaJblUs U UX COEAMHEHUN B COOTBETCTBUHU C MOJI0KEHHEM 3JIEMEHTOB B [leprnoanueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemniecTBa: BHJbI XUMUYECKOM CBsI3U. TUIBI KpUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKON CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKHX BEIECTB. XHUMHUYECKHE CBOICTBa BEIIECTB,
OTHOCAILMXCS K Pa3JIMYHBbIM KJIacCaM HEOPraHMYECKUX COEIUHEHMI, T€HETUYECKasl CBSI3b HEOPTraHUYECKUX
BELIECTB.

Knaccupukanusa XUMHUECKHX peaklMid MO pa3duyHbIM [pU3HaKaMm ([0 4YHUCIY M COCTaBy
YYacTBYIOIIMX B pEaKIUM BELIECTB, IO TEMJIOBOMY 3(PQEKTy, MO0 H3MEHEHHUIO CTeNeHEH OKHCICHMS
XMMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHUIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTue o ckopocTH xumudeckor peakuuu. Ilonsatue 00 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [loHsATHE O TOMOIEHHBIX W TeTepOreHHbIX peakuusx. [lonstue o karanuze. Ilonarue o
XUMHUYECKOM paBHOBecUH. DaKTOpbl, BIUAIOLIME HAa CKOPOCTb XUMHYECKONM PpEaKIMH U IIOJI0XKECHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HUE YPABHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEaKLMi ¢
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3MeKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEIEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMN BEUIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW cBsi3U. CTeNeHb AMCCOIMAIUHU.
CunbHble U crabble AIEeKTPOITUTHI.

Peakiium uoHHOrOo oOMeHa. VYCIOBHA MpPOTEKAaHWs peakiuii HMOHHOTO OOMEHa, IIOJNIHbIE U
COKpalllEHHbIE HOHHBIE YpaBHEHUs peakinii. CBOMCTBA KUCIOT, OCHOBAHUI M COJIEH B CBETE MPEACTABICHUI
00 AIEKTpOIUTHYECKOM Aucconnanuu. KauecTBeHHbIE peakiini Ha HOHBI. [[OHSITHE O THAPOIN3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHM KPUCTAUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAIOB U
HeMeTaJlIoB (rpaduTa W anmasza), CIOKHBIX BEIIECTB (XJOpUAAa HaTpusi), UCCIEIOBAHHE 3aBUCHUMOCTHU
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CKOPOCTH  XMMHYECKOH  peaknuh  OT  BO3JACHCTBHS  pasiIMUYHBIX  (DAKTOPOB,  HCCIICAOBAHHE
AJIEKTPONIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMHA KUCIOT, MIeJI0Yel U coyiei (BO3ZMOXKHO
HCIOJIb30BAaHNUE BHJIEO MATEpPUANIOB), MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKUA IPOTEKAHUS
peakiuii WOHHOTO OOMeHa (oOpa3oBaHME OCajKa, BBIICICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuid  (TOpeHue, peakluuu
pas3JIoKeHUs, COCMHEHUS ), PACIIO3HABAHNE HEOPTaHUYECKUX BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEaKIuit
Ha MOHBI, pCHICHUEC SKCIICPUMCHTAJIbHLIX 3a1a4.

HemeTaibl M MX coeJHHEHUSA

OO6mass xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTpPOCHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucnenus. CTpoeHne u pU3NIECKrue CBOMCTBA MPOCTHIX BEUIECTB — IaJJOTCHOB. XMMHUYECKUE CBOMCTBA Ha
IpUMepe xJiopa (B3aUMOJCICTBHE C MeTalllaMHM, HEMeTaulaMHM, Lienodamu). Xiopoogopon. ComsHas
KHCIIOTa, XMMHYECKHE CBOMICTBa, IMOJydeHHe, IpuMmeHeHue. JleiicTBue xjiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesioBeka. BaxkHele XJI0puabl U UX HaXOXKJICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crerieHd okucieHus. CTpoeHne W (pu3MUecKHe CBOMCTBA NPOCTHIX BEHIECTB — KHUCIOPOJA W CEPHI.
AnnoTponHeie MOAU(PHUKAIIMU KUCIOPOJa U cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOOpO, CTPOCHHUE,
¢busznueckue U xuMH4eckue cBoricTBa. OKCHUIBI Cephl KaK MPEACTABUTENN KHCIOTHBIX OKCcHIOB. CepHas
KHCJIOTa, (U3MYECKHEe U XUMHUYECKHE CBOWCTBa (0OOIIME Kak TMPEACTABUTENsI Kiacca KHUCIOT U
cnenupuyeckne). XUMUYECKHE PEaKILUH, JISKAIINE B OCHOBE MPOMBIIIICHHOTO CITOCO0a MOTyYSHUS CEPHOM
kucnothl. [Ipumenenue cepHoii kuciaoTel. Colli cepHOM KUCIOTHI, KAUEeCTBEHHAs Peakiusl Ha Cyib(aT-HOH.
Haxoxpaenue ceppl u e€ coequHEeHUN B mpupoie. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoleH cpelbl
COCMHEHUSIMH cepbl (KUCIOTHBIC JOXIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
[IPEI0TBPALLECHUSI.

OO6miass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, ¢GU3NYECKUE U XHUMUYECKHE CBOMWCTBA.
Kpyrosopor a3zora B mnpupoae. AmMmuak, ero (uU3MUECKHUEe M XUMHYECKHE CBOMCTBa, NOJMy4YeHHE U
npuMmenenue. Conu aMMOHMS, UX (PU3MYECKHE M XMMHYECKHE CBOWCTBa, npuMeHeHue. KadecTBeHHas
peakius Ha WOHBI aMMOHHMS. A30THAas KHUCIOTa, e MojydeHHue, (Ppu3ndeckue M XUMUYECKHE CBOMCTBA
(obmue kak TpeacTaBUTENs Kiacca KHUCIOT U crenududeckue). Vcmonb3oBaHHe HUTPATOB U coleit
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YA0OpeHUH. XHUMHYECKOe 3arpsi3HEHHE OKpYXKarollel cpessl
COEUHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHE BO3J1yXa, NOYBbl M BOJ0EMOB). dDocdop,
aJioTponHble Moaudukanuu Qocdopa, puznueckue n xumudeckue cpoictBa. Okcupn ¢ocdopa (V) u
dbochopHas kucnora, (pU3MUECKHEe W XUMHUYECKHE CBOMCTBA, monydeHue. Vcmonb3oBanue QocharoB B
KauyecTBE MUHEPAJIbHBIX Y100pEHUH.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbBIC
CTETIeHU OKUCJICHUS. YTIEPOJ, aNIOTPOMHbIE MOAU(UKAILINU, paCIPOCTPaHEHHE B MpUpoe, GU3NIECKUE U
XUMHYecKkHne cBoicTBa. Ancopouus. KpyroBopot yriepozaa B npupojie. OKcusl yriaepoja, ux pu3ndeckue
U XUMHYECKHE CBOWCTBA, JEHCTBHE Ha >KMBBIE OpraHU3MbI, MOJIYYEHHE M MpPUMEHEHHE. DKOJIOrHuecKue
npoOneMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (lV), rumoresa T1I00ANBHOTO TOTEIUICHUS KJIMMATa,
MapHUKOBBIN AP (PEeKT. YTONbHAS KUCIOTa U €€ CONU, NX (PU3MYECKHe U XMMHUYECKUE CBOICTBA, MOTYYCHHUE U
npuMeHenne. KaduectBenHas peakius Ha kKapOoHaT-MOHEI. Mcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 3TaH,
STHJICH, alleTHIIeH, dTaHOJ, TIUIEpUH, YKCYCHas KucioTa). [IpupoaHbIe HCTOYHHUKHU YTIEBOJOPOIOB (Yrolb,
MPUPOAHBIN Ta3, He(Th), MPOAYKTHl UX TMepepadoTKu (OCH3WH), UX POJIb B OBITY M MPOMBIILIEHHOCTH.



[TonsiTrie 0 GMOMOTMYECKN BaXKHBIX BEIIECTBAX: KHUPaxX, OeJKax, YIiIeBoJAax — U UX POJIM B )KU3HH YeTIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COECTMHEHUM.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHE CBOWMCTBA, MOJydyeHHEe U mnpuMeHeHue. CoeauHeHUs
KpemHus B ipupoe. O6mue npeacrapineHus: 06 okcune kpemuus (1V) u kpemuueBoit kucnore. CHIIHKATHI,
UX UCIOJBb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHeWIIne CTpOUTENbHbIE MaTepualbl: KepaMHuKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [Ipoliembl 6€30MacHOro UCMIOIb30BAHUS CTPOUTENBHBIX MAaTEpUAIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydYeHHe OOpa3l0B HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJSHOW KHUCJIOTBHI, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOIEHUE TPU3HAKOB MX MMPOTEKAHUS, OIBITHI, OTPaXKaroIIHe
¢usnvyeckue M XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB (TAJIOTCHUIOB), O3HAKOMIICHHE C OOpas3iaMu
ceppl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEpUANIOB), HaOJIOJIEHUE Mpoliecca
oOyriauBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOM CEpHOM KHUCIIOTHI, U3YYEHHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEPHOHl KHUCIIOTHI, MPOBEACHHE KAueCTBEHHOW peakiuu Ha CyabpaT-uoH |
HaOIoIeHNe TTpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIICHHE ¢ (PM3MYECKUMH CBOMCTBaMH a3oTa, pocdopa n ux
COCUHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), oOOpasmamMu a30THbIX U (ochopHBIX
ynoOpeHuii, mnonydeHHe, coOMpaHUe, paclo3HaBaHWE W W3y4YCHHE CBOWMCTB aMMHaka, HPOBEACHHE
Ka4eCTBEHHBIX pPEaKUWi Ha WMOH aMMOHHMA M (¢ochaT-MOH W H3yYEeHHE NPU3HAKOB HX NPOTEKaHUS,
B3aMMOJICIICTBME KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO —MCIIOJIb30BaHUE
BUJICOMATEPHANIOB), M3yUYEHUE MOJIeJe KPUCTAJUIMYECKUX pemEToK anMasa, rpaduta, QysuiepeHa,
O3HAaKOMIJICHHE C MPOILIECCOM aJICOPOIMN PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTa3a, MoyuYeHe, COOMpaHne, paclo3HaBaHNWE U U3YYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpoBeIeHHIe
KAueCTBEHHBIX peakuuii Ha KapOOHaT M CWIMKAT-MOHbl W U3YYE€HHUE NPU3HAKOB MX NPOTEKaHUS,
O03HAKOMJICHHUE C MPOAYKLIMEH CHUIMKATHONW MPOMBIILIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IO
TeMme «BakHellne HeMeTauIbl U UX COCUHEHUSD.

MeTaJuuibl M UX COCAMHEHUS

OOmast XapakTepUCTHKa XMMUYECKHX 3JIEMEHTOB — METAIJIOB Ha OCHOBAaHMM HX IIOJIOKEHUS B
Ilepuognueckoit cucreme xummdeckux anemeHtoB . M. MenneneeBa u crpoenust aromoB. CTpoeHHe
MeTaiioB. MeTtannuyeckas CBS3b U MeTaJNIM4yecKasi KpUCTaJUIMUecKash peléTka. DIeKTPOXUMUYECKUH psij
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOicTBa MeTamioB. OOmue crocoObl MOy4eHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTallb,
YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilemounble MeTayel: MonokeHue B llepuommyeckon cucreme xuMuyeckux syeMmeHtos JI. M.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAeHUE B mpupojae. Puznueckue M XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCUbl U TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne 1menouHbIX MeTalioB U
UX COCIMHEHUH.

[IleroyHO3EeMENBbHBIE METAUIBI MArHUW M KalbUWi: moyoxkeHne B llepuogumyeckont cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, cTpoeHHe X aTOMOB, HaXOX/JE€HHE B Mpupoje. Puznueckue u
XMMUYECKHE CBOMCTBA MarHWs M Kayiblus. BakHeline coequHEHUs KalbIusl (OKCHUJ, THIPOKCU, COJIN).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunnii: nonoxkenue B Ilepuonnueckon cucrteme xumuyeckux anemeHtoB . M. Menpeneesa,
CTpOEHHE aToMa, HaXxOXKJIeHue B npupoje. Ousnveckne m XuMUYECKUE CBOMCTBA allfOMUHUA. AMGBOTEpHBIS
CBOMCTBA OKCHJIA U TUIPOKCUIA AIIFOMUHHS.



Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHtoB . M. Menpaeneesa,
CTpOGHHE aTroMma, HaxoxkJeHue B mnpupoge. dusnueckue M XUMUYECKHE CBOMCTBa xkeneza. OKCHBbI,
ruapokcubl ¥ conu xenesa (1) u xxenesa (111), ux cocras, cBolcTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMM METa/lIoOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3Yy4YCHHE
pEe3yNbTaTOB  KOPPO3UM METAUIOB  (BO3MOXHO HCIIOJNb30BaHHE BHAEOMATEpUaAloOB), OCOOEHHOCTEH
B3aMIMOJICHCTBUS OKCHIA KalbIlUsl W HATPUsS C BOJOH (BO3MOXXHO HCIIOJIb30BAHHE BUICOMATEPHUATIOB),
HCCIIEIOBaHUE CBOMCTB XKECTKOM BOJIBL, ITPOLIECCA TOPEHHUS JKele3a B KUCI0Po/ie (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha HOHBL: MarHus, KajbIus,
amromMuHus, 1uHKa, ckeneza () wm xeneza (lll), meam (Il), HaGmroneHwe M OMMCAaHHWE TIPOLIECCOB
OKpAITMBaHUs IUIAMEHU MOHAMH HATPUs, KIS M KaIbIUsl (BO3MOKHO HCIIOJIb30BAaHHE BUICOMATEPHUATIOB),
UCClIeIoBaHNEe aM(POTEPHBIX CBONCTB THIPOKCHIA aTIOMHUHUS W TUAPOKCHIA IMHKA, PCEHICHHE
SKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BakHele MeTaibl U UX COSAMHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa 1 Marepuanbl B IOBCEAHEBHOM KU3HU UYEJIOBEKa. be3ornacHoe MCIonb30BaHUE BELIECTB U
XUMHYECKHUX peakiuii B ObITy. [TepBast IOMOIIIb MPH XUMHUYIECKUX 0JKOTAaX M OTPABIICHUSX.

XuMUYecKoe 3arps3HeHHe OKpYyKarollel cpeabl (IpelnenbHasi AOMycTUMas KOHIICHTPAIUsl BELECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJIMMEPHBIE MAaTEPUAJIbI).

Mesicnpeomemmule céa3u

Peanuzanust MexXnpeaMEeTHBIX CBSI3el MPU M3YUYEHUU XMUMHH B 9 Kilacce OCYIIECTBIISETCS 4epes
HCIIOJIb30BaHNE KaK OONIMX €CTCCTBCHHO-HAYYHBIX MOHSATHH, TaK W TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
IUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAYYHbIN (DaKT, rUmoTe3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,
KiaccupuKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHHUE, MOJEIb,
SIBJICHUE, ITAPHUKOBBINA () (HEKT, TEXHOJIOTHS, MAaTSPHAIIBI.

dwusnka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, W30TOIBI, PaJHOAKTUBHOCTD,
MOJIEKYJa, MEKTPUUECKHI 3apsijl, MPOBOJIHUKH, MTOTYIPOBOJAHUKH, JUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PacTBOP, PACTBOPHUMOCTh, KPUCTAJUTMUECKasl PEIETKa,
CIUTaBbI, (PM3WYECKWE BEIMYMHBI, CAWHHIBI M3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3MIBI,
ComnHue.

buonorus:  dorocuHTes, napixaHue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIe  yI0OpeHus,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNhTaThl OCBOEHHUS MPOTPAMMBbI OCHOBHOTO 00IIero oOpa3oBaHHs IOCTUTAIOTCS B
xo/le OOy4YeHHsT XMMHH B €IMHCTBE Y4YEOHOW W BOCHUTATEIHHOW JEATETLHOCTH B COOTBETCTBHH C
TPaAUIIMOHHBIMU POCCUHUCKUMU COIIMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMHU, IPHHATHIMU
B 00IIIeCTBE MPaBWJIaMU U HOPMaMHU TTOBEJICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHU S, CAMOPA3BUTHUS
U COLIMAIN3aUuU 00yJaroIXcs.



JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA U PACIIMPEHHUE ONBITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEUIO,
MOHUMAaHUS 3HAYEHUS XMMHUYECKOW HAyKH B >KM3HM COBPEMEHHOr0 OOIeCTBa, CIIOCOOHOCTHU BIAJETh
JOCTOBEPHOU MH(OpMAIHEl 0 IEPETOBBIX TOCTHKEHUSX U OTKPHITUSIX MHPOBOW U OTECUYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTPOWUCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX OTHOLIEHUH B KOJUJIEKTHBE,
KOMMYHHKATHBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, yU4eOHO-UCCIICOBATEILCKOM, TBOPUECKON
U IpYrux BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM AESTEIIBHOCTU MPHU BBHITOJIHECHUHN
y4eOHBIX, IIO3HABATENbHBIX 3a/lay, BBIOJHEHUU XHMHUYECKUX OJKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIIM B MPOIECCE ITOM yueOHOM JesTeIbHOCTH,
TOTOBHOCTH OLIEHHMBAaTh CBOE TMOBEJACHUE MU TMOCTYNKH CBOMX TOBApUILEH C MO3UIUU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCTEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XHMMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABISIOLINE OCHOBY I MOHUMAHHS CYIIHOCTH HAay4YHOMN
KapTUHBl MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOMBI, B3aHMMOCBS3SIX
4eJI0BeKa C MPUPOJHON Cpesloil, O poJii XMMHMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIEC HA IOJYYEHHE HOBBIX 3HAHUH MO XMMHUHU, HEOOXOJUMBIC
s oObsCHEHUS HAOMIOAAeMbIX IMPOLECCOB U  SBICHHM, MO3HABaTeNbHOH, WH(MOPMAIMOHHONW H
YUTATEIbCKON KYIbTYpbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENbHOM paboThl C¢ Y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH MHPOPMAIIIOHHBIX TEXHOJIOTHUM;

UHTEpEC K OOy4YeHHI0 U TIO3HaHWIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
caM0o00pa3oBaHMIO, IPOEKTHOW U MCCIIEJOBATENbCKOM  JIeATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HAIMpPAaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH J>KU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3JI0pOBBbIIl 00pa3 >KU3HM, OCO3HAHUE TIOCIEJACTBUHA U HENpPUATHE BPEAHBIX NPUBBIUEK (YMOTpeOJIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUs MpaBuil 0€30MaCHOCTU NpU OOpAIEHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HU;

5) Tpy/10BOT0 BOCTIUTAHUS

MHTEpEC K MPAKTHYECKOMY H3yUeHHUI0 Mpodeccuil U TpyAa pa3lIuyHOro poja, YBaXKEHHE K TPYAY U
pe3yiabTaTaM TPYIOBOU JAESATENbHOCTH, B TOM YHUCJI€ Ha OCHOBE INPUMEHEHHs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BBIOOp WHIUBUAYaIbHOW TPACKTOPUU NPOAOKEHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npodeccCHOHAEHON JEITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aTalTHPOBATHCS B
npodeccuoHaIbHOM cpeie;

6) 3K0JIOrHYecKOro BOCIUTAHMS

9KOJIOTMUYECKHU 11e1ecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHM Ha 3emiie, OCHOBE e
CYIIECTBOBaHMSA, NOHUMAaHUE IIEHHOCTH 3J0pOoBOro M Oe3omacHoro oOpas3a »H3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3HYECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
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paBui 0€30MaCHOrO MOBEACHUS TP paboTe C BEIECTBAMH, a TAKXKE B CUTYALUSIX, YTPOXKAIOIIUX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, IOJIydaeMble TpPU HU3YYCHHMM XUMHHU, IS pPEUIeHHs 3ajad,
CBA3AHHBIX C OKpPYXKAlOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pEelIeHus MOCPEACTBOM METO/I0B
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHUsS, YMEHHMS  pPYKOBOJICTBOBAaTbCS MM B  II03HABAaTEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeIMeTHBIX pe3yabTaTOB BBIIEISAIOT 3HAYUMBbIE 71 (POPMUPOBAHUS MUPOBO33PEHHUS
oOlIeHayYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHILMII, T'MIIOTe3a, (AKT, cUCTeMa, MpPOLecC, IKCHEPUMEHT U
Apyroe.), KOTOPbIE UCTOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJSIIOT Ha OCHOBE
3HaHUH W3 ATUX MpPeIMETOB (OPMHUPOBATH NPEACTABICHHWE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
YHHUBEpCaJbHble Yy4eOHbIE IeHCTBUSA (IIO3HABaTEJIbHbIE, KOMMYHUKATHBHbBIC, DPErYJISTHUBHBIE), KOTOPbIE
obecrneynBaOT (OPMHUPOBAHHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAaHHMIO M OCYLIECTBICHMIO
yueOHOI 1eITeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe N1eCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHHMSI UCIIOJIb30BAaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUI: pACKPBIBATH CMBICI
XUMHUYECKUX TMOHATUM (BBLAEIATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCIIOJIb30BaTh OHATHUSA ISl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SIBJIICHUH, BEIOUPATh OCHOBAHUS
U KpPUTEpUH [UIsl KiIacCU(PUKAIMU XUMHUYECKUX BELIECTB MU XHMHUYECKUX PEaKluid, YCTaHABIIUBATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXJIy OOBEKTaMU H3YUYEHMs, CTPOMUTH JIOTMUECKHUE PpaCCYXIACHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), A€JIaTh BbIBO/bI U 3aKIIIOUECHMUS;

YMEHHE TPUMEHSATh B TMpoIecce TIO3HAHUSA TMOHATUS (IpeIMETHbIE W  MeTalpelIMEeTHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMHHU, PEOOPA30BBIBATH IIUPOKO MPUMEHSEMBIE B
XUMHHM MOJIEJIbHbIE MPEACTABIECHUS — XMMHUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYecKas (opmyrna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Yy4eOHO-TO3HABATENIbHBIX 3aad, C Y4YETOM 3THUX
MO/IEJIbHBIX MPEICTABICHUH BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH U3y4aeMbIX 0OBEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEJICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aEMBIX IPOIECCAX U SIBICHUSAX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIIONIb30BaTh IIOCTABJICHHBIE BONPOCHI B KAUECTBE WHCTPYMEHTA IO3HAHUA, a TaKXKe B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

NpUOOpeTeHne OmblTa 1O I[UJIAHUPOBAHUIO, OpraHU3allid M  TPOBEACHUIO  YUYEHHYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJJOM IPOIIecca, CAMOCTOSITEIbHO TPOrHO3UPOBATh €r0 Pe3yJibTar,
¢dbopmMynHMpoBaTh 0000IIEHHS M BBIBOBI 110 Pe3yJIbTaTaM MPOBEIEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIATh
OTYET O MpoAETIaHHOo paborTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO Pa3IMYHBIX BUJIOB U (Popm
IIPEJICTABICHMS], TIOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-NIOMYJSIPHAs JINTEpATypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUUYECKH OLIEHUBATh MPOTHBOPEUHMBYIO M
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHATh pPA3JIUYHbIE METOJbl M 3alpochl IpH MOUCKE U oTOope HHpopManuu u
COOTBETCTBYIOLIMX [JaHHbIX, HEOOXOJMMBIX JJsI BBIIOJHEHHMS YYE€OHBIX M TII03HABaTEJIbHBIX 3a/ad
ONpeNeIEHHOI0  TUMA, MNpPHOOpeTeHHe OomblTa B OOJACTH  HUCMOJb30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOIb30BAHUS PA3INYHBIX TTOUCKOBBIX
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CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTHUMANbHYI0 (QOpPMY TNpEACTaBICHUS HHPOPMALUU U
WTIOCTPUPOBATh pelllaeMble 3a7a4l HECTOKHBIMU CXEMaMH, AMarpaMMaMH, APYruMH (popMamu rpapuku 1
AX KOMOMHAILIUSAMIU;

YMEHHE HCIIONb30BaTh U aHAIM3UPOBATh B IpoOLEcce YYEOHOH M HCCIE0BATENbCKON AEATEIbHOCTU
MHGOpPMALMIO O BIMSHUM IHPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHHUE
OKpY>Karolle MpUPOTHON Cpebl.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/€ auanora u (Min) JUCKYCCHH) 1O CYIIECTBY 00CYXKIaeMOW TEMBbI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHMSI NPEICTaBIATh IIOJYyYEHHBIE pPE3YJIbTAaThl II03HABATEIBHOW NEATEIBHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTaxX; JeJaTh I[PE3CHTALUI0 DPE3YyJbTaTOB BBIIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1rabopaTopHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIETOBAHNIO CBOMCTB BEILIECTB, YUCOHOTO MPOEKTA);

yYMEHHUs y4eOHOro COTPYAHMYECTBA CO CBEpPCTHHUKAMM B COBMECTHOM II03HABaTEJIbHOM H
UCCIIEIOBATEIbCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIOUNIMX Npo0JeM Ha OCHOBE yuyéTra OOLIMX
MHTEPECOB U COTIACOBAHMS MO3UIHIA (00CYXKIeHHS, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAUHALIHS
COBMECTHBIX JICHCTBUI, ONpeieieHue KPUTEPUEB 110 OLICHKE KaueCTBA BBIIIOJHEHHON pabOThI U IPyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO  ONPENEIATh LEIU  JEATEIBHOCTH, IUIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIBHOCTh, BBIOMpATh Hambolee
3¢ deKTUBHBIE CIIOCOOBI PEHICHUsT y4eOHBIX M TO3HABATENBHBIX 3a/1a4, CAaMOCTOSTEIILHO COCTaBISATH WIIH
KOPPEKTUPOBaTh IPEIJIOKEHHBIA AJITOPUTM JCHCTBUI IIPU BBHIIOJHEHMM 3aJaHUM C Y4ETOM IIOITY4YECHMS
HOBBIX 3HaHMH 00 M3yyaeMbIX OOBEKTAX — BELIECTBAX U PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ysibraTa 3asBICHHOM LeJIM, YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, INpEJiaracMble B
YCJIOBUH 3aJJaHHI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTaToOB IO OCBOCHHIO O0S3aTEIBHOIO COAEP)KaHUS, YCTAHOBJIEHHOI'O
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHS U CIOCOObI NeHCTBUI, cienuduueckue Juisi IPeaIMETHON 00JacTH «XUMHUS», BUABI JESATEIbHOCTU
[0 TOJIYYEHHIO HOBOTO 3HAHMS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B pa3IMYHBIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.

K xonmy oOyuenust B 8 kij1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

e  PpacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATHI: aTOM, MOJIEKYJd, XUMHUYECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl JI0Jil XMMHUYECKOTO 3JEMEHTa B COEJUHEHHM, MOJSPHBIH O0BEM, OKCHJ, KHUCIOTa,
OCHOBAHHUE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas pEeaKlus,
KJaccu(uKalus peakuuil: peakiuy COEIUHEHUs, peaKkIUH pa3ioKeHUs,, PeaklMH 3aMelleHus,
peakuuu oOMeHa, 9K30- U SHIAOTEPMHUECKHUE PEeaKlUu, TEIIOBOM 3PQeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBs3b, MOJSpHas U
HEMNoJIsIpHasi KOBAJIEHTHAs! CBs3b, NOHHAs CBS3b, NOH, KaTHOH, aHWOH, PacTBOpP, MAaccoBas J10JIA
BellecTBa (MPOLEHTHAs! KOHLIEHTPAIHs) B PAaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITUNA U MPUMEHSTH 3TU MOHITUS NPU
OIMCAaHUU BEUIECTB U UX MPEBPAILEHUM;

e HCHOJB30BaTh XHMHYECKYI0 CHMBOJIUKY [UIS COCTaBJI€HUS (OPMYN BELIECTB M YpaBHEHHIA
XUMHYECKHUX PEAKIIM;
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OIpENeNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHMSAX, CTENEHb OKHCICHMS
JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHUHAMJICKHOCTb BELIECTB K ONpPENENEHHOMY Kiaccy
coeiMHEHUi 1o (popMynam, BU XUMHUYECKON CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSX;

packpsiBaTh cMbICi [lepnonnueckoro 3akoHa /[I. 1. MenneneeBa: 1eMOHCTpUpPOBAaTh IIOHUMAaHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJIOKEHUS B
[leproguueckoii cucreMe, 3aKOHOB COXPAHEHHUSI MAacChl BELLIECTB, TIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOraipo;

ONUCBHIBaTh M XapaKTepu30BaTh TaOinyHyro (opmy Ilepuonndeckoil cHUCTEMBl XMMHYECKHX
JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJaBHas noArpynna (A-rpynna)» u «nobounas noarpymmna (b-
TpyIa)», Majble U OOJIbIINE NEPUOJIbl, COOTHOCUTH 0003HAYEHUs, KOTOPHIE UMEIOTCS B TaOIMIe
«Ilepuoanyeckas cucrema xumuueckux diemMeHToB [[. WM. MengeneeBay ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sfpa, obuiee
YHCIIO0 3JIEKTPOHOB U PaCpeIeeHNe UX T10 3JIEKTPOHHBIM CJI05IM);

KJaccu(UIupoBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHUYECKHUE BEUIECTBA, XMMHUYECKHE DPEAKLUU
(1m0 YMCITy ¥ COCTaBY YYacTBYIOLUX B pEaKLUU BEIIECTB, 110 TEIUIOBOMY 3P (DEKTY);
XapakTepu3oBaTh (ONUCBHIBaTh) OOILIME XUMHUYECKHE CBOICTBAa BELIECTB DPA3JIMYHBIX KJIACCOB,
MIOATBEPK/1asi ONMCAHNUE IIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIDHYKO MAacChl BEILECTB, MacCOBYIO JOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
IIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peaKuy;

IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMAaTU3aLUI0, KIACCU(DUKALINIO, BBIIBICHUE NPUYMHHO-CIIEICTBEHHBIX CBSA3CH —
JUIS U3y4eHUs CBOMCTB BEUIECTB M XHUMHUYECKHX pEaKlUil, €CTeCTBEHHO-HAY4YHbIE METOJIbI
MO3HAHUS — HA0JII0/IeHUE, U3MEPEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);
ClIeZIOBaTh INpaBHJIaM I10JIb30BAaHUS XUMHUECKOM MOCYNOM M 1abopaTOpHBIM 000OpyIOBaHHMEM, a
TaKXe MpaBuiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSMH 1O BBIOJIHEHHIO
71a00paTOPHBIX XMMHUYECKMX ONBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3sHbIX BEIIECTB
(BoOpoia M KHCIIOpO/a), IMPUTOTOBIEHUIO PACTBOPOB C ONPEIENEHHONM MaccoBOM momeit
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DSKCIEPUMEHTHI 11O
pacro3HaBaHMIO PAcTBOPOB WIENOYEH M KUCIOT C T[OMOUIbIO HMHJIMKATOPOB  (JIaKMYC,
(benondranen, METUIOPAHK U IPYTHE).

K koHny oOGyueHus B 9 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
C(OPMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSTHUNA: XUMUYECKUI DIIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTWOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIIOHOE  BEIIECTBO,  BaJIEHTHOCTD,
AIEKTPOOTPHUIATEIHPHOCTh, CTETNEHh OKHCICHUS, XHUMHYECKas peakius, XUMUYECKas CBS3b,
TEIUIOBOM 2(PQEKT peakiiu, MOJb, MOJSPHBIA 00BEM, PAcTBOP, IMEKTPOIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOIUTHYECKAS UCCOLMAILINS, PEAKIMH HWOHHOrO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMbIE W HEOOpATUMBIC PEAKITNN, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCITUTENh, BOCCTAHOBUTEIh, OKHUCIEHHWE W BOCCTAHOBJIEHHUE, aJUIOTPOMHS, aM(OTEPHOCTH,
XUMHUYECKas CBA3b (KOBAJIEHTHAS, HOHHAS, METAJUIMYECKas ), KPUCTAIITNYECKas! peIETKa, KOPPO3HS
METAJIJIOB, CIIABbI, CKOPOCTh XUMHUYECKOW PEaKIUH, MpeeNibHO JomycTuMas koHueHTpamms [1JIK
BEIIIECTBA;
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WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMUYECKUX MOHSATUI M MPUMEHSATh 3TH MOHSATHS IpU
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUM;

UCTOJb30BATh XUMHYECKYIO CHUMBOJIMKY [UIS COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHHIA
XMMHYECKUX PEAKIIUI;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XHWMUYECKUX OJIIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMNpPENeIEHHOMY KIIAacCy COSAMHEHHH I10
(dbopmynaM, BUJ XUMHUYECKOW CBSI3M (KOBaJICHTHAsi, MOHHAS, METAJUINYECKAsi) B HEOPraHMYECKUX
COCAMHEHUSX, 3aps/l MOHA 10 XMMHYECKOH (opmyle, Xapakrep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, THUI KPUCTAINTINYECKON PeIETKU KOHKPETHOTI'O BEIIECTBA;
packpbiBaTh cmbica [lepumomumueckoro 3akona J[. M. MenneneeBa U J€MOHCTPUPOBATH €ro
MOHMMAaHKE: ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuonnueckoil cucTemsl
XUMHAYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas moArpynna (A-rpynma)» u «moOouyHas
noarpynna (b-rpymma)», maneile u OonbliMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B MEPUOAMYECKON TaliHile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YHCIO IEKTPOHOB U paclpeieieHue X Mo
ANEKTPOHHBIM CJI0SIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUI B MpeiesiaX MajiblX MEPUOJIOB U IIABHBIX MOATPYIII C YIYETOM CTPOCHHS UX aTOMOB;
KJIacCCU(UIIUPOBATh XUMUYECKHE HJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIIHH
(110 YMCITy ¥ COCTaBy yYacCTBYIOUIMX B PEAKIIMH BEUIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHU o
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OO0IIME M crneuuduueckue XMMHYECKHE CBOWCTBA MPOCTBHIX H
CIIO)KHBIX BEIECTB, MOATBEPXkAas OMUCAHHE MPUMEpPAMHU MOJEKYISPHBIX U WOHHBIX YpaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKUii;

COCTaBJISATh YPaBHEHUS 3JIEKTPOJUTUUYECKON JUCCOLMALMN KUCIIOT, IIEI0YeH U COJIel, MOJIHbIE U
COKpalIEHHbIE YpaBHEHHsI peakiuil MOHHOrO OOMEHa, YpaBHEHHUS DPEaKIIHMi, MOATBEPKIAIOIINX
CYLIECTBOBAHHE TCHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM COCTaBICHHS
AJIEKTPOHHOTO OajlaHca 3TUX peaKLnid;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOKHOCTH IPOTEKaHMS
XMUMUYECKHX MPEBPALICHNUI B pa3IMUHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEIeCTBA B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

coOJro1aTh MpaBWIIa IMOJb30BaHMS XUMHUECKOW MOCYAOH M 71a0opaTOpHBIM 00OpYAOBaHHEM, a
TaK)Xe IpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX ONBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3sHbIX BEIIECTB
(aMMHaKa 1 yrIeKuCiIoro rasa);

IIPOBOAWTH  pEaKLMH, TMOATBEPKIAIOUIME KAueCTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpoMuA-, MoauA-, KapoboHaT-, docdar-, CHUIHMKaT-,
cyib(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHHUE,
000011eHNe, CHUCTEMAaTU3alliI0, BBISBIEHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — I HU3y4YEHHS
CBOMCTB BEUIECTB W XHMHUYECKUX pEaKIHil, €CTEeCTBEHHO-Hay4YHble€ METOJbl TMO3HAHMUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunyecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpOoHHbIE (HU(POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U MIPAKTUYECKOU 5 2 bubmorexa LOK
' P https://m.eds00.ru/7f41837c
JIeITCIIFHOCTH YeI0OBEKa
bubmuorexa [IOK
1.2 B 1
CHICCTBA U XMMHIHECKHIC peaKiiin S https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bo3zayx. Kucnopon. ITonsitie 00 5 bubnuoreka [JOK
' OKCHIAX https://m.edso00.ru/7f41837c
99 Bonopox.Ilonsarue o kucinorax u 8 1 bubnmnorexka HOK
' COIAX https://m.eds00.ru/7f41837c¢
53 Boga. PactBopsl. [lonsitue 06 5 1 bubmuoreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChl 1 1 bubmmorexa [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeneeBa. CTpoeHne aToMOB. XUMHYECKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aknuu

3.1

Ilepuoauueckuii 3aK0H U
Ilepronnueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XUMHYECKHX 3j1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

XUMHYECKasa CBIA3b.

Bbu6nuoreka [IOK
2 - 1
3 OricaTeIbHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
Bbu6nuoreka [IOK
154 1
TOTOHO pasAey > https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorera LIOK
p p https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
9 KUIACC
KounuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uu¢poBbie
Ne n/m P Kounrpoubusie IIpakTuueckue (mupp )
MpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo U XMH4yeckme peakiun
11 [ToBTOpEeHME U yriayOneHue 3HaHUN 5 1 bubnunoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaxIui https://m.eds00.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLUALIMS. 8 1 1 bubnnoreka [JOK
' XHWMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paszpnen 2. Hemera/uibl M X COeIMHEHUS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [IOK

anemeHToB VIIA-rpymmel. ["agoreHns

https://m.edsoo0.ru/7f41a636
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OO61mas xapakTepuCTHKa XUMUYECKIX

R bubnmoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 httos://m.edsoo.ru/7fA1a636
COEIMHEHHS
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 7 bubmmorexa [JOK
' PYIHIBL A30T, P https://m.eds00.ru/7f41a636
COEIMHEHHS
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.4 sneMeHToB |VA-rpymmnel. Yriepon u 8 Bubmaorexa LOK
' . PYTHEL P https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Htoro no pazneny 25
Paznen 3. MeTaJIBI H HX COeIMHEHUS
bubmuorexa [JOK
A1 7 4
3 Obupe ceoficTsa MeTAIIOR https://m.edsoo0.ru/7f41a636
bubmuoreka [JOK
2 B I 1
3 aKHEHIIe METAIEI M UX COeTUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3nes 4. Xumus n oKpyKapmas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KH3HU YeOBEKa 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 Eubmiorexa IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68

17




ITIOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Posb XuMuu B KU3HA 1 bubmunoreka [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
ITpakTuueckas padota Ne 1 «IIpaBuia paboThl
3 B JJa0OpaTOpUH U MPUEMBI OOPAILICHHS C 1 bubmmorexa [JOK
patop P pail https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAaHUEM
4 Yucteie BemecTBa U cMecu. CIiocoObl 1 bu6nunorexa LIOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMecei (Ha mpuMepe OYMCTKH TOBApEHHOU 1 brbmmorexa LTOK
pHuMep p https://m.edsoo.ru/ff0d28c8
COITN)»
6 [IpocThie 1 CIOKHBIC BEIIECCTBA 1 bubmorexa LOK
p Hl https://m.edsoo.ru/ff0d2a6c
7 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
yip i https://m.edsoo.ru/ff0d2d50
but6mmorexa [IOK
8 A 1
TOMBLH MOTICKYIIRT https://m.edsoo.ru/ff0d2a6¢c
9 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 but6mmorekxa [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. 1 bubnuoreka [JOK

H3otonsl

https://m.edsoo.ru/00ada342
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Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP.

bubnunoreka LIOK

11
H3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000T0YECK aTOMOB
12 aneMmeHToB llepuoanyeckoit cuctems J[. buGnuorexa [IOK
p T https://m.edsoo.ru/00ada6bc
Meunpeneena
13 Kontponsnast padora Nel no reme «Ctpoenue bubnuoreka [JOK
aToma. XuUMHUIECKasl CBI3b) https://m.edsoo.ru/00adb486
14 DJIEKTPOOTPULIATEILHOCTh AaTOMOB bubnnorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
15 HouHas xuMudeckas CBsI3b
https://m.edsoo.ru/00adac34
16 KoBasieHTHAA mOJIsIpHAsS XUMHUYECKas! CBA3h Bubmiorexa OK
p https://m.edsoo.ru/00adaab8
17 KoBanenTnas HeronapHas XUMHUYECKasl CBA3b bubnnorexa [JOK
p https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
18 CreneHp OKUCIECHUS
https://m.edsoo.ru/00adae28
[TepBbie mOMBITKY KIacCUpUKAITTN
19 XUMHUYECKHX 2JIeMeHTOB. IloHsTHE O IpyImax bubnnorexa [JOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
3aKOH NOCTOSHCTBA COCTaBa BEIECTB.
20 Xumnueckas popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK
PMYTa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
Ileproanueckuii 3akoH U Ilepuoanueckas
21 CI/I(E[CMa XUMHUYECKHUX BHeMegTOB AN bubmorexa [TOK
T https://m.edsoo.ru/00ada52c
Mennenecena
XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110
. bubnuotexa [JOK
22 ero noyioxkeHuto B [lepuoanyeckoit cucreme

J. . MenneneeBa

https://m.edsoo.ru/00ada824
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but6mmoreka [IOK

23 IT
CPHOMEL, TPYIIIEL, HOMTPYIIHL https://m.edsoo.ru/00ada52c
3nauenue [leproanyeckoro 3akoHa s
24 a3BUTHS HAyKH U npakTtuku. [{. U bubmmorexa [IOK
4 K . P . o https://m.edsoo.ru/00ada96e
MennieneeB — y4€HbIN, IEAAror U rpakIaHuH
OTHOcHUTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
25
OtHOcHUTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
26 MaccoBas 1011 XMMHYECKOT'0 3JICMCHTA B bu6nunorexa LIOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
97 KomuuectBo BemiectBa. Mosib. MossipHast bubmuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
08 ®dusznvecKue 1 XUMHUYCCKUE SBIICHUS. bubmmoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
29 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
30 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
31 Brrunciienus komuecTBa, MacChl BEIIECTBA 110 bubmuoreka [JOK
YPaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukamnms XumMruaeckux peakiuit
32 (coeTMHEHUS, PA3JIOKCHHUS, 3aMCTIICHHS bubmorexa [JOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
33 sHIMKIIoNeUucT. O0O00IICHHE 1 bubmorexa HOK
1 AHCT: Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
34 KonTtponbhas padora Ne2 o reme «BermiectBa bu6muoreka [JOK
1A XUMUYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290
35 Boznyx — cmecs ra3os. CoctaB Bo3ayxa. bubmunorexa [IOK

KI/ICJIOpO,Z[ — DJICMCHT U IIPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e
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O3o0H

duznueckre 1 XUMUYECKHE CBOMICTBA

36 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPCHUE) bubmorexa HOK
posa tpeartt > TOPEHHE). https://m.eds00.ru/ff0d4614
[TonsTHE 00 OKCHIAX
CriocoOBblI MOTy4YeHHS KHCIIOPO/Ia B
37 J1a00paTOPUH U MIPOMBIIIICHHOCTH bubmmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
38 MOHATHE O TEPMOXUMHUYECKOM ypaBHECHUHU bubmorexa HOK
P P ’ https://m.edso0o.ru/ff0d4790
9K30- U HJOTEPMHUYECCKHX PEAKIHAX
Tommuso (He()Th, Yrojiab U METaH).
39 3ar }ISHeI-EI/qu];OS o a, CII0COOBI 2:1"0 bubmorexa OK
P AYxS, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
40 «ITomyuenne u cobnpanue KuciIopoaa bubmorexa OK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTB)
41 Bonopon — aneMeHT U IpocToe BELECTBO. bubmuoteka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
42 dusnvecKkue U XMMUYECKUE CBOMCTBA bu6mmoteka IIOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmmoteka IIOK
43 IT
OFPITHE © [HETOTAx 1 cotx https://m.eds00.ru/ff0d50d2
44 Crioco0bI MoTy4eHus BOAOPOia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme
45 «ITomyuenne u cobupanue BoaopoIa bubmorexa I[JOK
7 P HOPOAA, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
46 Momnsipabiii 006EM ra3oB. 3akoH ABOTaapo bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e
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Brrunciaenus o0béMa, KOJIMYECTBA BEIISCTBA

bubnunoreka LIOK

47
rasatio ero HgBeCT{{OMY KoTrIecTRy https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIH 00BbEMY
Borurcnenus 005EMOB ra30B 10 ypaBHEHUIO
48 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
pearii Ha https://m.eds00.ru/ff0d5708
OTHOIICHUH T'a30B
49 Ou3nyecKue 1 XUMUYECKHE CBONCTBA BOJIBI bubmorexa LIOK
A https://m.eds00.ru/ff0d587a
bubnunoreka LIOK
50 i. 11 0
CocraB ocHoBanwuii. [lonsTre 06 nHIUKAaTOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. Hacklennsie u
51 Heli[acm :HHHe paCTBO BI MaEiOBaH onst bubmorexa LIOK
H PacTBOpRL A https://m.edsoo.ru/ffod5h40
BEIIIECTBA B PaCTBOPE
[IpakTrueckas padora Ne 5 o reme
52 «ITpuroroBieHue pacTBOPOB € ONPEACIEHHON bubmmorexa [JOK
P . o P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
53 KonTtponbHnas padora Ne3 no teme bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
54 Oxkcupsl: cocTaB, KiaccupUKaIus, bu6mmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
55 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX brbmmorexa LTOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
56 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
57 [lonydyeHne n XuMH4YECKUE CBOKWCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
58 Kucnotsr: cocraB, kiaccudukanms, bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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but6mmoreka [IOK

59 [TomydyeHue U XUMHYECKUE CBOMCTBA KHCIIOT 1 https://m.edsoo.ru/ffodfee2
50 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI 1 bubnmnoreka HOK
MOJTYyYEHMS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
61 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN
62 I'eneTuyeckas cBsI3b MKy KlaccaMu 1 bubmmoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
63 O06o001eHne U cucTeMaTu3alus 3HaHUK 1 https://m.e dsog)_.[ru 100ad9ch?
64 KonTtponbHast padora Ne4 o reme "OcHOBHBIE 1 bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
65 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
bubnnorexa [JOK
66 OKHCITUTENIN ¥ BOCCTAHOBUTEIN 1 https://m.e dsol_.[ru 100adb076
67 PesepBHblit ypok. O60011eHNE 1 1 bubmuoteka [IOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Crpoenune atoma. CocTaB aTOMHBIX SIZIEP.
N3zoToner. CTpoeHHe 3JIeKTPOHHBIX 000JI0UeK
1 P . P 1 https://m.edsoo.ru/00ada342
aroMoB [leproinueckoi CuCcTeEMbI
xumuueckux anemenToB .M. MeHnieneeBa
[Tepuoanueckuii 3akoH. [lepuoanueckas
2 crucTemMa XMMu4deckux anemeHToB 1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
NIEPUOJIOB
4 Knaccudukamus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
5 Buabl XuMHU4uecKo# CBS3U 1 THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
6 «[ToBTOpEHuUE U yriaydneHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
7 Knaccudukanus XuMu4eckux peakiuui no 1 bubmuoreka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pPEAKIIHH.
8 [ToHsiTHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adbe9a
peakuusax
9 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnuotexa [JOK
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@DaKTophbl, BIUSIONIUE HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHUE
XUMHYECKOT'0 PaBHOBECHUS

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

10 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubnuorexa [{OK
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuoreka [JOK

11
CubHbIe U cl1adble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

12 Honnrsle ypaBHEHHS peaKUil bubmmorexa LOK

yp peakdl https://m.edsoo.ru/00add448
XuMHYeCKHEe CBOMCTBA KUCIOT U OCHOBAHUM
13 B CBETE MpeCTaBICHUN 00 bubmorexa LHOK
pedl N https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITUT
XuMHYECKHE CBOMCTBA COJIEH B CBETE
14 MIPEACTABIIEHNI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
peA p https://m.edsoo.ru/00add8b2
JIHUCCOLMAIIN
15 IToHsTHE O THIPOIIN3E COTCH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
16 O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH
H & https://m.edsoo.ru/00addd12

17 [TpakTnueckas padora Ne 1. «Pemienue bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

18 «DIEKTPOIUTHYECKAS JUCCOIIHALINS bubmorexa HOK

p ) https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»

19 OO0m1as XxapakTepucTHUKa rajJoreHoOB. bubmmnorexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHast KUCIIOTA,

P P N bubmuoreka [{OK

20 XUMUYECKHE CBOWCTBA, MOJTyUYEHUE,

pUMEHEHUE

https://m.edsoo.ru/00ade104
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[TpaxTrueckas padota Ne 2 o Teme

21 «Ilomydenne CoITHON KUCTOTHI, H3YYCHHE €€ bubmmorexa [JOK
. v Stk https://m.edso00.ru/00ade348
CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUAX
22 €aKIIU, €CJIM OMH U3 peareHTOB IaH B buGnuorexa [IOK
p ’ p https://m.edsoo.ru/00ade488
H30BITKE
93 OO0mmas xapakTepucTrka 31eMeHToB VIA- bubmuorexa [IOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAIIUN CEPBHI.
24 Haxox(i[eHHe cephbl I/Iq;é coeIu/IHeII){Hﬁ B Bubmiorexa OK
p N https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI
o5 CepoBoaopoi, ctpoenue, pu3nieckue u bubmmorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
26 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUECKUE bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XVMUYECKUE peaKkilui, JIexKallue B OCHOBE
97 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs bubmuoteka [IOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaIOIIeH Cpelibl COETUHEHUSIMH CEPbI
28 Brranciienue MaccoBoit 407U BBIXOJ1a bubnuoreka [{OK
IIPOJYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3JeMeHTOB VA-
29 Ipynmsl. A30T, pacIpoCTpaHEeHUE B IIPUPOJIE bubmmorexa TOK
PYTHIRL > PacTpoctp . PHPOAE, https://m.edsoo.ru/00adeea6
dbusznyecKrue 1 XUMUIECKHE CBONCTBA
30 AMMHUak, ero pu3nuecKue 1 XuMHYeCKue bubmuoreka [JOK
CBOICTBA, MOJTyYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
31 A3oTHas kKuciora, e€ pusndeckue u bubnunorexa LIOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS bubnmoreka [JOK
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B KaUECTBE MUHEPAIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeTMHEHUSAMHU a30Ta

®ochop. Okcun dhocdopa (V) u pochopuas

https://m.edsoo.ru/00adf518

bu6nunorexa LIOK

33 KUCJIOTa, PU3NUECKHE H XUMHYECKHE
o b https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYCHHE
Hcnons3oBanue GpochaToB B KauecTBE
34 MHUHEPAJIBHBIX YI00OpEeHUil. 3arps3HeHne buGnnorexa [IOK
PATIPHBIX YAOOP - >arp https://m.edso0.ru/00adfc20
PUPOTHOH cpenbl pocdaramu
Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnnorexa [JOK
35 .
du3HYECKrEe M XUMUIECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaeposa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuoreka [{OK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KACIIOTa U €€ COIn bubmorexa [JOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "Ilonydenue yriaeKucioro rasa bubmorexa [JOK
i T ) " https://m.edso0.ru/00ae027e
KauecTtBeHHast peakiius Ha KapOOHAT-UOH
39 KpeMuuii u ero coenuHeHUS bubmmorexa [TOK
P g https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
40 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmorexa I[JOK
p . https://m.edsoo.ru/00ae0bf2
«BaxkHeime HeMeTalIbl U UX COSIUHECHUS
41 KonTponbnas padota Ne3 o teme bu6muoreka [JOK
«Bakneliye HeMeTauIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae0el8
4 OO0mias XxapaKTepuCTUKa XUMHYECKIX bubnmnorexa [JOK

3JIEMEHTOB — METaJUIOB. MeTamndeckas

https://m.edso0.ru/00ae103e
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CBSI3b M METaJUTNYecKasi KpUCTaJUINYeCcKas
pemiéTka. @uU3nM4ecKre CBONCTBA METAIOB

XMMHYECKUE CBOMCTBA METAJLJIOB.

43 DNEKTPOXUMHUUECKUH Pl HAlPsLDKEHUN BH6J_IHOTeKa LOK
MCTAIIOR https://m.edsoo.ru/00ae1156
OO61mue criocoObl MOTYyYeHUST METAJUIOB.

44 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnmnoreka HOK
XAMHYECKHUX PEAaKIUi, €CIIU OAUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

45 [IoHsATHE O KOPPO3UH METAIUIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bubmmoreka [JOK

46 [lenorrie MeTate: https://m.edsogru/OanMbZ

47 OKcubl ¥ TUAPOKCUIBI HATPUSA U KAJIUS bubmmorexa [IOK

https://m.edsoo.ru/00ael14b2

48 [IlenoyHO3eMENBHBIE METAITBI — KAJTbLHN 1 bubmuoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8

49 Bakueiinme coeTMHEHNS KaJILIIUS bubmiorexa LIOK

https://m.edsoo.ru/00ae15e8

50 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

o1 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs ngs?;jr?q?:(;{sigrou/%%ew%

59 [IpakTuueckas padora Ne 6 o reme bubmuoreka [IOK
"YK€cTkoCTh BOJIBI M METO/IBI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8

. bubmmnorexa [JOK

>3 AJIOMHHHH https://m.edsol_.[ruIOanlc64

54 AmdoTepHbIe CBOICTBA OKCHIA U bu6muoreka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64

55 Kenezo but6mmoreka [IOK
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https://m.edsoo.ru/00ae1d86

Oxkcuapl, THAPOKCUIBI U cosn kene3a (1) n

bubnunorexa LIOK

56
xenesa (1) https://m.edsoo.ru/00ae35e6
[IpaxTuueckas padora Ne 7. Pemenue
57 SKCHEPUMEHTAIBHBIX 3a/1a4 110 TEME buGnnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«BakHele MeTaIbl U UX COEIUHEHUSI
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX
CaKIIMH, €CJIM OJMH 13 pearcHTOB JIaH B
58 iSﬁBITKe I COJIE )KI/ITI:'[ NMECH buGnuorexa [IOK
p . p ’ https://m.eds00.ru/00ae1750
BrrunciieHns MaccoBOM I0OIM BRIXOIA
MPOJYKTa PeaKuu
59 O0001Ienne U cucTeEMaTH3alNsl 3HAHUN
60 KonTponbnas padora Ne4 o teme
«BaxkHeiIe MeTaIIbl U UX COETUHEHUI»
BemectBa 1 maTepuansl B IOBCEIHEBHOM
61 JKA3HU Y€JIOBEKa. XMMHYECKOE 3arpsa3HCHUE bubmuoreka [JOK
OKpykaroleu cpensl. Ponp xumuu B https://m.edso0.ru/00ae4270
PEIIEHUH YKOJIIOTUYECKUX MPOOIEM.
62 BBenenue B kypc opraHUUECKON XUMUH bubnmorexa IOK
ype op https://m.edsoo.ru/00ae4270
63 OCHOBHBIE TIOJIOKEHUST TEOPUH CTPOCHUS
oprannveckux Beniects A. M. bytiepoBa
64 OCHOBHBIE KJIaCChI OPTaHNYECKUX BEIECTB bubnnorexa LOK
P https://m.edsoo.ru/00ae0d0a
but6mmorexa [IOK
65 VriieBogoponsl
AOPOA https://m.edsoo.ru/00adb33c
66 Kucnopoaconepxaiiyie OpraHn4ecKue bu6muoreka [JOK
COCIUHCHMS https://m.edsoo.ru/00ae3f50
67 A3oTcoaepiKallue OpraHuyecKue bubnmoreka [JOK
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COCTUHEHUS https://m.edso0.ru/00adf180 ‘
68 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 1 ‘
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 ‘
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 8 kinacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u apyrue; noxa penakmuueii Jlynuna
B.B., AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3natenbcTBO «IIpocBerienne»

» Xumus, 9 xinacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u apyrue; noxa penakmnueii Jlynuna
B.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHMOHEpHOE 00IIECTBO
«M3nmarenbcTBO «lIpocBemenune»

» Xumus, 8 knacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A. A. u apyrue; noa penakuueii Jlynuna
B.B., Axunonepnoe o6mectBo «M3natenberBo «IIpocBenieHue»

» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 9 ximace/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u apyrue; nox penakmnueii Jlynuna
B.B., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Poccuiickas aneKTpOHHAS IIKOJa;
e bubmmoreka [IOK
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