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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBaeT pACIpENeIeHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CaMOCTOSITEIBHOW  Y4EOHOW  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsiIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUYECKOE
oOpa3oBaHHEe 00yUYArOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ mizydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (DPYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHUIO H
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POpPMHpPOBAHHE 3HAHWM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATEIBHOCTH, HAYYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHSTh UX TpPU pEUIeHHMH NpoOsiieM B MOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111er0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPXAHUME OBYUYEHUA

8 KVIACC
IlepBoHa4yabHBIC XMMHYECKHE IOHATHSA



[Ipeamer xumun. Pojib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJIeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBast ot XUMHYECKOTO 3JIEMEHTa B
COCTUHEHUH.

KonnuecTtBo BemectBa. Moab. MonsipHass Macca. B3auMocBsi3b KomdecTsa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHHUs. Knaccubpukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0OO0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJACHHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJIEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KUCIOTOM) SBICHHM, HAaOII0IeHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB pPA3EIICHHUs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, TPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHUE MOJEJe MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe M HEOPraHNYeCKUX BellecTB

Bosnyx — cMech razoB. CocrtaB Bo3ayxa. Kucrmopon — sneMeHT U mpocToe
BenecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJTydeHHUs] KUCJIOpoJa B JIa0OpaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAIINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4YeloBeKa. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnueckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHusl TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue o0pas3IOB  HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,



u3yueHue B3aumojniercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JIMHHONEpPUOAHAS  (OPMBI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBJISIETCS ~ 4Ye€pe3  HWCIOJb30BaHME  KaKk  OOIMMX  €CTECTBEHHO-



HAyYHBIXTIOHATHH, TaK W TOHSATHH, SBISIONIUXCS CUCTEMHBIMH JJIS OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHUSA: HAay4YHBIH (DaKT, rumoresa, TEOpHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TMePUOIUIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: Marepus, aToM, D3JEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOIBI, PAJMOAKTHBHOCTh, MOJIEKYA, SJECKTPUUCCKUN 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
W3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOILUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakuus

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiaus, KAJIbIUA W HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHUMEM JJIEMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHIBl XUMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
¥ COCTaBy YYAacCTBYIOLIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUMU U IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBiieHue YpaBHEHHM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMAIMM KHUCIOT, IIEJIOYeHd U COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, NOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl M €€ COCIUHEHUN B MNpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCICHHs. A30T, PacIpOCTPaHEHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI0OpEHUN.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepona B npupoje. OKCUbl yriieponaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coiu, X PU3NUecKue U XUMHYECKUE CBOICTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaxX, OCNIKaxX, YIIIeBOax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemuus (IV) u kpemuueBo#t kuciaore. CHUIHMKATHI, UX HCIOJb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, MW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOocHOpHBIX yA0OpeHUl, MoayyeHue,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKasi  KpUCTA/UIMUECKass  pelI€TKa.  DIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kanusg. [IpruMEHeHHe IIENOYHBIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuuda. Baxseiimme coeauHeHUs Kaiblusg (OKCHUJ, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHUAA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLIUS W HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHusi, KaJblMs, aJIOMUHHS, IUHKA, JKeJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA IMHKA, pELIEHUE HKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «BakHenmue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsI JOCTUTAIOTCS B XOJi¢ OOyYeHHMs] XUMHUU B €IUHCTBE Y4eOHOW H
BOCITUTATEIHLHOM JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMA POCCUACKUMHU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPUHSATHIMH B
oOIIlecTBEe TMpaBUJaMd M HOPMaMHU IIOBEJIEHUS M CHOCOOCTBYIOT IMpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINHI 00yUYatOIIUXCS.

JIn4HOCTHBIE ~ pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3WTHUBHBIX IICHHOCTHBIX OpPHCHTAMH U
pacIIMpPEeHHE OIBITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoOTHYECKOTr0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIIIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJICIHWI0, TIOHMMAHHS 3HAYCHUS XUMHUYCCKOH HAyKH B JKHU3HHU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(pOpMaiuei o
MIEPEIOBBIX JOCTMIKCHHSIX W OTKDPBITHSAX MHPOBOH M OTEYCCTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIMTAHMS:



MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYruX  BHAAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HON COBMECTHOW JEATEIBHOCTH MpU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a7a4, BBHIIIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW y4uyeOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C MO3HULHH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTaBIIIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOU KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIBI, B3aHUMOCBSI34X 4YEJIOBEKa C
MPUPOIHON CPESO, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE JJIsi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABaTENbHOM, MHGOPMAIMOHHON M YUTATENIbCKOW KYyJIbTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M MO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOM M  HMCCIEIOBAaTEIbCKON
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpAaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU MU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUIA U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOMMMOCTH COOJIONIEHUs TIPaBWJI OE30MacHOCTH TPU  OOpAIIeHUU C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u TpyJia pa3imyHOro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpodhecCuOHATBbHON AESATENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM Cpee;



6)3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIICHHE K NPHUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEJIEHUS ITPU padOTe C BEIIECTBAMU, a TAKKE B CUTYAIHIX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble TPH MU3YYCHHH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS IJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX pelieHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAyYHOW KapTHUHE MHpa, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT0O3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHUBHBIC), KOTOpPBhIE O0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOMH
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue aAefcTBu:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIIJIEHUS TPU OCBOCHUH
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMHU), UCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIAaCCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX pPEaAKIUH,
YCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHIYKTHUBHBIC, JCAYKTUBHbBIC, 110 aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

YMEHHUE TMPUMEHSATh B TNPOLECCEe TMO3HAHMS MOHATUS (IIPEAMETHBIE H
METaNpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC TIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peaklMi — MPU PEIICHUH y4eOHO-TI03HABATEIbHbBIX 3aJ1au, ¢ YYETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISIBIATh M XapaKTEpU30BaATh CYIIIECTBEHHbIC



IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKLIMM,
BBISABJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHHUE HCIIO0Ib30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (OPMUPOBAHUS THUIIOTE3BI 10
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE ONbITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYEHHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIupoBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, OIYyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAsl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKHM OLEHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3aMpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONpPENIEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JIrharpammamy,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B Ipolecce Yy4eOHOM U
MCCJIEI0BATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOSHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XoJe Juanora W (Wiau) JOUCKYCCHM) IIO
CyllecTBy  oOcyxaaemMoill  Tembl, (OPMYIHPOBATb CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aa4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUI0
pe3yAbTAaTOB BBHINOJIHEHHUS] XMMHYECKOTO AKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHMsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uiuil (00CcyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISITh LEIU JEATEIIBHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpaATh Hanbonee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIIBHO COCTAaBJATh WIM KOPPEKTHPOBATH
IPEJIOKECHHBI  QITOPUTM JIEHCTBUM IPU  BBINOJHEHUU 33aJaHUNA C Y4ETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCIOBUU 33IaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 00513aTEIbHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
nercTBul, crnenuduUecKkue IS IpeAMeTHOM o0jacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHHUIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10J1s1 XMMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaklus, KiIacCU(pHUKalUs peaKiHil: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMELICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AP0 aTOMa, JJICKTPOHHBIM CIOW aroma, aTOMHasi OpOWTalb, PagnuycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHASI U HEMOJISIPHAsl KOBAJEHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBAasl JOJI BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHITHH U
INPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;



UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUS (opMyd
BEIECTB U YPaBHEHUIN XUMHUECKUX PEAKIIH;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeieieHUe X MO0 SJIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJieMEeHTa 10 ¢dopmyIe
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEPAllMA MBICIUTENBHON AEATENIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMAaTH3alluio, KiacCH(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSI — HAOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



cleioBaTh  IpaBWJaM  IOJb30BaHUS  XMMHYECKOM  TOCYIOW U
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TONYYEHUI0O U COOMPaHUIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHCIOPOAA), MPHUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTb M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C OMOILBIO NHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE€, OOpaTUMble U
HEOOpaTUMBbIE pPEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAsl, MOHHAS,
METaJuIMyecKasi), KpHUCTAJUIMYEcKass peméTrka, KOppo3us METalJIOB,
CIUIAaBbI, CKOPOCTh XUMHYECKOW pEaKUWH, TMPEAEIbHO JOIyCTUMas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IIOHATHM U
IIPUMEHSATH T MOHTHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOMHEHUSAX pPA3JIMYHOIO COCTaBa, IMPUHAMIECKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCOWHEHUU 1o ¢opmyrnaMm, BHUI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBathb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHCHIBAaTh W XapaKTepHU30BAThH
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMUMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHATHS «rjaBHas moarpymma (A-rpynma)y U «mobodyHas



noarpynmna (b-rpynma)», manble u OojbllIME€ MEPUOABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B TNEPUOJUYECKONW Tabnuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npenesiax MajblX MEPUOJIOB U TNIABHBIX MOJATPYIIT C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTEIIEHEW OKHUCIIECHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs ONHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPAaBHEHUS BJIEKTPOIUTHUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX peaKUuid;
POTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »3JIeMEeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TI0 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BENIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUH, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHII-UOHBI,
KaTUOHBl aMMOHMSI MU HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;



PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEIHLHOU NEATEeIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 1 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJIsIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 bubnunoreka LIOK
' XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMHUecKas CBS3b. Bu6 LIOK
nonIoTexa
2 - 1
3 ORHCIHTEHO 8 https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKIINH
bubnunoreka LIOK
4 1
TOTOTI0 paspey > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrtpoabnbsie IIpakrnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.BemiecTBO 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [JOK
' peakuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLMALIHS. 8 1 1 bu6muoreka [JOK

XUMHUYECKHUe pCaKkiuu B paCTBOpax

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 17
Pa3zgen 2.HeMeTaJJIBI M BNX COeAUHEHUS
51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 aiiemMeHToB VIA- el Cepa u eé 6 bubmorexa LOK
' TPYIHBL £6p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas XapakTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01as XxapakTEPUCTUKA XUMUUYECKHUX
2.4 3neﬁeHT01§) IVAl-jr Bl YTIEepoa U 8 bubmorexa HOK
' . PYIIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHCHHUS
Hroro mo pazueny 25
Pa3znen 3.MeTajluibl 1 X COeAMHEHMS
bubmmoteka IIOK
3.1 I 4
Obmpe cBoficTBa MeTaNIOB https://m.edsoo0.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIINE METAUIBI K MX COETHHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pazgean 4.Xumus 1 okpy:kamomas cpeiaa
4.1 BerrecTBa 1 MaTepHuallbl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK



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

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHUE
8 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[Ipeamer xumun. Poib Xumuu B KU3HA 1 bubnnorexa [JOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeToAaX MO3HAHKS B XUMHUH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnuoteka [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
UucTteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHON COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHE 2JIEMEHTBI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

cHCTEMaTH3aInsI 3HaHUH

8 IT
POCTRIE I CHOXHRBIC BEMecTRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LHOK
Yp ya https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BareHTHOCTB bubmorexa LHOK
pMyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHAsE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmorexa [IOK
XHUMHUUYECKas peaKkus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIIECTBA 10 YPAaBHEHUSM XUMHUYECKHUX bubmorexa HOK
H N yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMUIecKux peakiuii
18 (coenMHEHHUSI, PA3TOKCHHS bubmmorexa LOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHukIoneauct. O000mEeHne 1 nomorexa L

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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KontponsHas padora Nel mo reme

bubmuoreka [JOK

20
«BelllecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 nya Kucnoponx — siemenT u bubmorexa LHOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
duznyeckre 1 XUMHYECKHE CBOIICTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
posa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
Croco05I ITOJIyUYEeHUs KUCIIOpOa B
23 jabopaTopuu iqn OMBII_HJ'IerHOHCTI/I bubmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
peakuu, MOHSITHE O bu6mmorexa [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedThb, yroib U METaH).
25 3ar $I3H€I-§I/qul:03 ” a, CIocoObI Zro bubmmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonyuenne u cobupanme KUCIOPOIa bubmorexa LOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 DOu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT
OHATHE O IKHCITOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOJTydeHusT BOAOPOIa B bubmmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «[lomy4yenne u cobupanue BOAOPoOIa bubmmorexa [TOK
v . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY

39 Mounsipabiii 00bEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA

33 BEILIECTBA rasa Mo €ro U3BECTHOM bubmorexa LHOK

» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
P N peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 du3nvecKkrue U XUMUYCCKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie

37 u HeHaCLIpeHHBIE aCTBOPBHI MH:ICCOBaSI bubmorexa HOK

m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpurotoBrieHne pacTBOPOB C bubnmoreka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas pabota No2 mo Teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KacCupUKaIUs, bubnuotexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATYypa,
46 CHOCO((SB];) OJI )eHI/Iﬂ XI/IMI/I‘IZEKI/IC bubmorexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnnorexka [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBsI3b MEKy KilacCaMmu bu6mmoreka [IOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m I https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHYECKHX 2JIeMeHTOB. I1oHsITHE O bubmorexa LOK
’ https://m.edso00.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
52 [lepuoanueckuii 3akoH 1 bubnmoreka [JOK



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

HCpI/IOI[I/I‘-IeCKaSI cCucreMa XuUMHNUYCCKHUX
anemenToB JI. . MenaeneeBa

https://m.edsoo.ru/00ada52c

53 [Tepwropl, TPy, TOATPYIIIBI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [leprnoandeckoit bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JICMEHTA 10 €T0 IOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHUA HAayKu U npaktuku. /. 1. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnuoteka [JOK
58
XHUMHYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 HomHas Xuieckas cesb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XuMu4ecKas bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae?8
63 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK
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peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1
6 OxucauTenu 1 BOCCTAaHOBUTEIU https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o reme 1 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edso00.ru/00adb486

66 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6001eHne u 1 bubnnorexa [JOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOT'PAMME
9 KIIACC
Konu4yecTBo yacos DJIEKTPOHHBIE

Ne Hara uudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTeJbHbIC

padoThI padoTsbl
pecypcsbl

[Iepronrueckuit 3aKoH.

1 [lepuoaunueckas cucrema 1 bubnuorexa [IOK
XUMHU4YEeCKHX 3aeMeHToB Jl. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnmoreka [JOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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HCOPTraHUYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2

Bunel xuMuuecKkou CBSI3U U TUIIEI

bu6mmoreka [IOK

4
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IloBTOpeHue u yriay0aeHne 3SHAaHUN
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca»

6 Kiaccupukanus XuMHIecKux bubnuorexa [JOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOMN

7 eakiuu. [IoHSITHE O TOMOTEHHBIX U bubmorexa HOK
peaKItn. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.

8 ®axTOopHI, BIUSIONIAE HA CKOPOCTh bubmuorexa [JOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubmmorexa LHOK

’ https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 HNonHrle ypaBHEHUS peakIui bubmmorexa LOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE NpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bubmuorexa [JOK
13 npeJICTaBIeHUH 00

BJIeKTPOHHTH‘IeCKOfI JUcCcouanmmn

https://m.edsoo.ru/00add8b2
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bubmuorexa [JOK

14 I1 € e el
OHATHE O TIPOJIHSE colen https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATU3AIUS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Perrenne KCriepuMEHTATIbHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas paborta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLMALHS bubnnorexa [IOK
P A HHATH. https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
O01as xapakTepucTUKa raJIoreHoB.
18 XI/II;IlI/Iqe(:KI:/Ie CBlz)ﬁCTBa Ha [IpUMeEpE Bubmorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XI/IMII/DI‘ICCIi[I/I(l; cioﬁcma MOJIYUYEHHE bubmmorexa [TOK
’ yd i https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[ToryueHue COJITHON KUCIIOTHI bubmmorexa LHOK
YHACHHE . ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Berurcnenus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OQUH U3 bubmmorexa [IOK
peaKiuu, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIINY CEPHI.
93 Haxoxnenue cepel 1 €€ coeAMHEHUN bubnnoreka [JOK

B IIpUpoOJie. XUMUYECKHUE CBOUCTBA
cephl

https://m.edsoo.ru/00ade64a
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CepoBoaopo1, CTpOEHHUE,

bubmuoreka [JOK

24
bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢du3nveckre 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMHYECKUE peaKilui, JiexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIoc0o0a

26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
cepbl

97 Brruncinenue MaccoBoii JOIM BhIXO1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

98 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnuoreka [IOK
B Iipupoe, Gpu3nveckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u

29 XUMUYECKHE CBOWCTBA, MOIYyYEHUE U bubmmorexa [OK

’ i https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «[TomyueHne amMmmuaka, U3ydeHHe ero bubmorexa HOK
. v > YT https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

bu6mmoreka [JOK
32 aAMMOHHS B KQUeCTBE MUHEPATbHBIX

ynoOpeHuit. XumMudeckoe

https://m.edso0.ru/00adf518
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3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bu6mmoreka [IOK

33 ochopHas KUciaoTa, GU3UYECKUe U
ocpop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOYICHHE
Hcnonb3oBanue pocharos B
34 KaueCTBE MHUHEPAJILHBIX YA0OPEHUH. bubnunoreka [HOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacrpocTpaHeHHE B
35 npu z e gmnli){em(ie 1 XUMHYECKHE bubmorexa [JOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunsl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKosoruyeckure npoodaemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHIOM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronpHas KACIIOTa U €€ COIn
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. bubnnorexka [JOK
KavecTBenHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OpraHMYECKHX BEIIECTBaX KaK O bubmorera [JOK
p a https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemnuii u ero coequHeHUS bubmorexa HOK
p e https://m.edsoo.ru/00ae080a
bu6mmoreka [IOK
41 [Tpaktudeckas padora Ne 5. Pemenue nonmoreka L1

https://m.edso0.ru/00ae0bf2
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HKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxuenime HeMeTaJUIbl U UX

COEIMHEHUY
KonTtponsnast padora Ne3 o reme

42 «Baxuenme HeMeTaJUIBI U UX buGnnorexa LIOK

https://m.edsoo.ru/00ae0el18
COETUHEHUS
OO0mias XxapakKTepruCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBs3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUYECKUN DS Bubmorexa ITOK

p N P https://m.edso0.ru/00ael1156
HANPSDKEHUH METAJIOB
O611me crnocoObl MoTy4eHUs
MeTaiuioB. CIutasel. Beraucienus mo

45 aBHEHUAM XUMHYECKUX PEAKIIUU Bubmorexa ITOK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJIEPIKUT
IPUMECH

46 [ToHsATHE O KOPPO3UH METAIIIOB bubmmorexa [IOK

PP https://m.edsoo0.ru/00ael278
bu6mmoreka [IOK

47 €JIOYHBIE METAJUIEI
= https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJIns https://m.edsoo.ru/00ael4b2

49 [IlenouHO3eMeTbHBIE METAIIBI — bubmuorexa [JOK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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bubmuorexa [JOK

50 BaxHeiimme coeIMHEHUS KA
A t https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HaAHUU
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 "YKECcTKOCTh BOJIBI M METOIBI €€ bubmorexa HOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 AmroMuHUT
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Kenezo
https://m.edso0o.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnuoteka [JOK
(I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUM
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnunoreka [JOK
«BaxHeue MeTalljibl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brrurcnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
bubmuorexa [JOK
60 pPEareHTOoB JIaH B U30BITKE WU

COJIEP’KUT pUMecHu. Beruncienus
MacCOBOM 10U BbIXOJa MPOAYKTA

https://m.edso0.ru/00ael1750
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peakiuu

O000111eHNE U CUCTEMATU3 AL

61 . 1
3HAHUH
Kontposbnas padora Ne4 o teme
62 «Baxxueime MeTaibl 1 UX 1
COETUHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
[IOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edsoo.ru/00ae4270
Peseprublit ypok. O600IIeHNE U bubnnorexa [HOK
66 . 1
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

I'apa H.H. Xumus: ypoku B 8 kiacce: nocooue s yuurens / H.H. I'apa. — M.:
[Ipocsenienne

["apa H.H. Xumus. Ypoku B 9 kiacce: nocodue mis yuurens / H.H. 'apa. —
M.: IIpocseuienue

CD-ROM. Xumusi. 8 kitacc. DneKTpoHHOE MpuilokeHue K yueonuky I'.E.
Pynsutuca, ®@.I'. ®enpamana (DVD), M.: [Ipocselenue

CD-ROM. Xumus. 9 kimacc. DneKTpoHHOE MpUiIoKeHne K yueOnuky I.E.
Pynsutuca, ®@.I'. ®enpamana (DVD), M.: [Ipocselenue

J3ynnosa [[./1., bectaeBa JI.b. OKUCINTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH.
- M.: UzparenbctBO «JIpodar

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubanorexa [IOKhttps://m.edsoo.ru

POIII https://resh.edu.ru



