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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHoBe (enepasbHOM padoyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIINYU MPENOoaBaHusl Y4eOHOro nmpeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHHE O IENAIX, OOIIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTHUA OOYYaIOIMIUXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeayCMaTPpUBAET pACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEAENSIET KOJWYECTBEHHBIE H
Kaue€CTBEHHbIC XapaKTePUCTUKU CoZIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTesIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIEToCs IO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIYXKHUT OCHOBOM [JIsi (OpMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJCTaBICHUI O MaTepUaTbHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEWU TMPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
HHEPrurd M 00 SBOIIOIUU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TiI00aIbHBIX
npoOjieM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOHM, DHEPreTHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaM3alliid  BO3MOXKHOCTEM I CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhl JUIHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHON I'PAMOTHOCTH,

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOyYE€HUUM XUMHUHU OO€CleuuBaroOTCs crenupuKoi
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMHCS CUCTEMBI IMEPBOHAYATBHBIX TMOHSTHH XUMHUH, OCHOB
HEOPraHMYeCKOM XWUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUU
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CoJepkaHue CKIaJAbIBACTCS U3 CHUCTEMBbI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH O XUMUYECKOM
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIAIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TpeACTaBICHUN 00 DIIEKTPOJUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYromMy, BBHIMOJHSAA (QYHKIUMM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUAYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3yueHue XUMHUU MPOUCXOAHUT C MPUBICYECHUEM
3HAHMM W3 paHee W3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKPYXKaIOMUNA MHPY,
«buonorus. 5—7 knacce» u «Pu3uKa. 7 KIacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX IMOT0KEHUH,
JOCTYNHBIX O0O0OIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENbHOW M Y4EOHO-UCCIEA0BATEIBCKOM
AESITeNPHOCTH, OCBOCHMHM NpPaBUJ 0€30MacHOr0 OOpaIieHUs C BEIIECTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢GopMUpOBaHHWE WHTEIUIEKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY NPHUHATHIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HalpaBJICHHOCTh OOyYeHHs Ha  CHCTEMaTHYECKOe MPHOOIICHHE
OOyJaloOIINXCs K CaMOCTOSTENIBHOW TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUsA, (HOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIOBH, CTOCOOCTBYIOLIUMX MPUOOPETEHUIO 00YUaIOIUMUCS
OTbITa Pa3HOOOpPa3HON JEATEIHLHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESTCIBHOCTH,

— (¢opmupoBaHue oOmEed (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBIICHUS
OKPY’KaIoILIEro MHUpa, WCIOJb3Yys 3HAHUS U OMBIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XMUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYAOBOH I€ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4aromMXcsi T'yMaHUCTHYECKUX OTHOUICHMH,
INOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUN M1 BbIPaOOTKH 3KOJOTMYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYIOBOM JESATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JJIA H3YYEHUS XUMHUHM Ha YpOBHE
OCHOBHOT'0 001Iero 00pa3zoBaHus, coctaiseT 136 acoB: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTO/ax MO3HaHHWS B XUMUHU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAS AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHMEM, U3YYEHUE U OINKCAHUE
bU3UYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOM) SIBIICHHUM, HaOII0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMOJEHUCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHUE CIMOCOOOB pa3JeieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (hUIBTPOBAHHE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKH TTOBAPEHHOU
comu, HaOJMIOJEHWE W  ONHUCaHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxokaeHue kuciopoja B Mpuponae, (pu3nyeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKUMU. TOIUIMBO: yroiap M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopoaa B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckne cBOWCTBa BoAbl. Bonxa kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHBIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudpuxanus neopranmueckux coennnenuid. Oxcunapl. Knaccudukamms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PuU3NUECKME M XUMHYECKHE CBONCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MetamuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpO/aa, HabOI0/IeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TopeHue), B3aumojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aWUMOJECHCTBUE BOJBI C METAJUIAMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BAaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKUW MHJIMKATOPOB B PAacTBOpax KHUCIOT U IIETOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJUlaMHu, PEaKUUW HEeUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad Mo Teme «Baxkuelmne KiIacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCCU(DUKAIMK XUMUUYECKUX deMeHTOB. [loHsTne o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAs  (OPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUM CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB  TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSl pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETALUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moyisipHass W HEMOJSIpHAs) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
[Iporecchl okucieHus: u BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MexnpeaMeTHbIX CBA3€M NpU U3YYEHUM XUMHHM B 8§ KJacce
OCYIIECTBIISIETCS. 4E€pPe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO-HAYUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (hakT, TUIMOTE3a, TEOpHUS,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUIN 3aps]l, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpadbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonunueckuii 3akoH. [lepuoauueckasl cucteMa XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalbLHUs U HX
COEMHEHUI B COOTBETCTBHUM C TMOJIOKEHUEM 3JJIEeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKON CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEKTy, II0
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TorsiTue o ckopocTH xuUMHUYecKol peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHYECKOW pPEAKIUU W TOJIOKEHUE XHUMHUYECKOrO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON JUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMUA BEIIECTB C PA3IUYHBIMH BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKAHUSI peaKIIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHUCIOT,
OCHOBaHMA U cOJeil B CBeT€ MPEJICTAaBICHUH 00 BIEKTPOJUTUYECKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAINIMYECKUX PEIIETOK HEOPTaHHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPONPOBOIHOCTHU
pacTBOpPOB BEIECTB, IMpOLECCAa AUCCOLMALMU KHUCIOT, UIEJIOYeld M  COJIeH
(BO3MOXKHO  WCHOJIb30BaHWE BHACO MAaTEpUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuuii  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeAUHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOJ€ICTBUE € METAJJIaMHM, HEMETaUIaMH, IIeJo4aMu). XJIOPOBOAOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOWMCTBa, MOJydyeHUE, NMpuMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (PuU3NUECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CepPhbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOmOPO, CTpoeHME, (U3HUECKHE U
XUMUYecKkre cBoMcTBa. OKCUABI cepbl KaK MPEACTAaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOWCTBA (0OmIME  Kak
MPEACTaBUTENsT Kjacca KHCIOT U cruerududeckne). XHUMHUYECKHE PEakilny,
JeXale B OCHOBE IMPOMBIIIJIEHHOIO CIOC0o0a MOJIYyYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpOJE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALCHHUS.

OO6mast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIC CTETNICHU OKHUCJICHHS. A30T, paclpocCTpaHEeHUE B MPUPOJE,
buznUeckue U XuMudeckue cBorcTBa. KpyroBopot a3zoTa B npupojae. AMMHAK, €ro
dbu3nUecKre U XUMHUUYECKHE CBOICTBA, MoJydeHUue U mpuMeHenne. Coliu aMMOHUS,
ux (pu3nyecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToydyeHue, (PU3NYeCKue U XUMHYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENs Kjacca KUCIOT U crnenuduyeckue).
Hcnonp3oBaHne HUTPATOB W COJIEM aMMOHHMSI B KAaueCTBE MHUHEPaIbHBIX
ynoopeHuit. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOUIel Cpeibl COSTMHEHUsIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
ajutoTporHbie Monudukanuu dochopa, QuU3MUECKHEe W XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopras kuciioTa, PU3NIECKHEe 1 XUMHUUESCKHE CBONCTBA,
nosydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKWUCICHHS.  YTIEpOodA,  aJUIOTPOITHbBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpuUpoae, (puUMYecKkue U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBoport yriepona B npupone. OKCUAbI yriiepoja, ux
¢uznueckre W XUMUYECKHUE CBOWMCTBa, [EHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYecKHue MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1I00aJbHOTO TOTEIJICHUS KJIMMATa, IMapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ Coiu, uX GU3NYECKUEe M XUMHYECKHUE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STAHOJI, TJIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIIIEBOIAaX — M UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IOJIyYEHUE H
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CHIMKAThl, UX UCIOJb30BAaHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepuasbl: KEpaMuUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
raJjloreHOoB M UX COCIUHEHHH (BO3MOXKHO HCIIOJIB30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peaKIuu Ha CyJbdarT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUaIoB), oOpasaMu a30THBIX U (HOCcHOPHBIX yI0OpEeHUH, MoiayyeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMO/JICUCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoOJyyeHHue, coOupaHue, pacro3HaBaHWE U M3YUYECHHE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 o reme «BakHelIe HeMETAJUIb U UX COSTUHECHUSY.

MeTanjibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEeKTPOXUMUYECKUH  pAal
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHUABI HATpuss MW Kanus. lIpuMeHeHune WIeNOYHBIX METaUIOB U MX
COCUHEHUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KaJbLIMKM: TIOJIOKCHHUE B
Ilepuonnueckon cucrteMe xumudeckux siuemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaxoXJeHue B npupoae. uznueckne 1 XMuMHUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NIOJIOXKEHUE B [leproinueckoil CuCTeEME XUMHYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXjAeHUEe B mnpupojge. duznueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xeiesa (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, U3Y4YEHHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEMCTBHS OKCHIA
KaJdpllusi W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIOJB30BaHHWE  BHUJAEOMATEpPUATIOB), TPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAaKUMW HAa HMOHBI: MarHus, KajabLWs, AJIIOMUHUSA, L[IUHKA, JKelle3a
(IT) u xene3a (I11), meau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUJIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a/1a4d 0 TeMe «BakHenmue
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepuaiibl B NMOBCEIHEBHOM XW3HH 4YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuid B ObITy. [lepBas momonrs npwu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0IOTHYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHbBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHUE, MOJEb, SBJICHHE, TApPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Marepus, aToMm, D3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHI,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJa, DSJCKTPUYCCKUN 3apsiji, TPOBOJIHHKH,
MOJYNIPOBOIHUKH, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Owochepa, dKOCHCTEMa, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yibTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3WTHUBHBIX IEHHOCTHBIX OpHUEHTAMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mnaTpuoTHYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJIeIWI0, TIOHUMAHUS 3HAYCHUS XUMHUUYECKOW HAYKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAJIETh JTOCTOBEPHOW HH(pOpMAIMEH O
NEPEIOBbIX JOCTHXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTaBICHUS O COLUMAJbHBIX HOpPMax M IMpPaBWJIAaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeOBAaTEIbCKOM, TBOPUECKOM W APYrHMX  BHIAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBIMIOJTHEHUU y4E€OHBIX, TIO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpoliecce JTOW y4ueOHOM NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUIIEH C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUSI NIOCIEACTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOATEJIbHOM pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOCKTHOW W  HCCIEAOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KW3HHM, OCO3HAHWE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aIKOTOJIsI, HAPKOTHKOB, KYPSHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTHUYESCKOMY M3yUYCHHUIO Tpodeccuii U Tpyaa pa3IndHoro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TPCJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I€JeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
paBMII 0€30MIaCHOTO MOBEACHUS MTPHU pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIUAX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  DKOJOTUYECKOHW  KYJIbTYpPBl, OCO3HaHHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pelieHUs MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wMeranmpeaMeTHBIX pPE3YyNbTATOB BBLICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pEHUS OOIIECHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHHMHA W3 ATUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHbBIEC, PETYJATUBHBIE), KOTOpbIE 0O€CneunBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBJICHUIO Y4EOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHBIC
NPU3HAKH, YCTAHABIWBATh B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JAEAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEeMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPU30BATh CYUIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHHUE MCIIOJIIb30BaTh IOCTABICHHBIE BOINPOCHI B KAauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI ig (POPMUPOBAHMS THUIIOTE3BI TIO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHWIO, OpPraHU3allid U TPOBEICHUIO
VYCHHUECKHX OJKCIIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IpoIiecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatr, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO UCIOJb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBieHus WHpOpMauu u
WUTIOCTPUPOBATh pEIIAeMble 3aJayl HECIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce yuyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcaJbHbIe y4eOHbIe 1elCTBUS:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora W (Wiau) JIUCKYCCHM) IIO
CymecTBy  oOcyXaaeMod  TeMbl, (GOpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaThl  MO3HABATEIbHOM
NESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALNIO
PE3YJIBTATOB BBIMOJHEHUS XMMUYECKOr0 HKCIepUMEeHTa (1abopaTOpHOrO ONBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENENEHUE KPUTEPHEB IO OLEHKE KaydecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBeEpCaJIbHbIe y4eOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITEILHO ONPENENATh LEAN JEATEIbHOCTH, IUIAHUPOBAThH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(hPeKTUBHBIE CITOCOOBI pelieHusT y9eOHbIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSATENIBHO COCTABIIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pE3yJIbTaTa 3asBICHHON LU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHON paboueil mnporpamMmoit,
BBIICJIAIOT: OCBOEHHBIE OOY4YarOIIMMMCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



nercTBuil, crnenuduyeckue s OpeAMETHOM o0macTu  «XUMHS», BHUJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xoHiy oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHWYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS. M HEOAHOPOHAsS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMUYECKOTO DJIEMEHTA B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, 3JIECKTPOOTPHUIIATEIBbHOCTb, CTEIECHb
OKHCJICHUS, XUMHYECKas peakius, Kilaccu(puKalus peakiuid: peaxkiuu
COCIMHECHUSA, PEaKIUU PA3JIOKECHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 9K30- U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aToMma, SJIEKTPOHHBIM CJIOM aTroMa, aTOMHas OpOWTalb, PagUuyC
aToMa, XMMHYECKasi CBs3b, MOJISIpHASA U HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTMOH, aHWOH, PAacTBOp, MaccoBasi J10Jisl BEILIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHSITUS MIPU ONMCAHUH BELIECTB U X MIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCIMHEHMSIX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCYy COEIMHEHUH 10
dbopMynaMm, BHI XHUMHYECKOM CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHus B llepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, INOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBbl XMMMYECKHX DJJIEMEHTOB: pa3JIM4aTb TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIIOBOMY 3D (DexTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOJATBEPIKas ONMKUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPALMd MBICIUTEIbHON AEATEIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€d — Uil U3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKUX PpEAKLIHM, €CTECTBEHHO-HAY4YHbIE METOMBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLIHUSMU MO BBINOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJXYYEHHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA H KHUCJIOPOHA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCIOT C IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XWMHYECKHX MOHATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[isi, XUMUIECKasi CBA3b, TEIJIOBOU A(DEKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOpP,  AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT HUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaJIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHWH, MPEAeIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POopMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEIATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeQuHEHUuM mo ¢opmyrnam, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKUX COCAMHEHHUH, TUM KPUCTATUTMYECKOMN
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto Gopmy [lepuonnueckoil CUCTEMbl XUMHUYECKHX SJIEMEHTOB:
pasznuyaTh TOHSATUSL «rjaBHas mnoArpymmna (A-Tpynma)y U «1moboyHas
noarpynmna (b-rpynma)», Maneie u Oo0JbIIME€ MEPUONBI, COOTHOCHTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
ANIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO JIEKTPOHOB U
pacrpefieieHie HX IO DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX MEPUOI0B U IVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peaKlUHH (M0 YUCIYy M COCTABY YYacCTBYIOIIMX B pEaKLUU
BEIIECTB, MO TETIOBOMY 3(D(EKTy, M0 M3MEHEHHUIO CTETICHEW OKMCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHUs pEaKIHi, MOATBEPKAAINX CYIIECTBOBAHHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3WPOBATh CBOICTBA BEMIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHs XHUMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJB30BAHUA  XUMHMYECKOW  TOCyAod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSIMH TI0 BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX OTBITOB IO IMOJNYYEHHUI0O W COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XIJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlUU MBICIUTEIbHON JESTENbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATU3allUI0, BBIIBICHHE
NPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaKHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKI/IaneTCeJ?LHCo- : 8 bubamorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edso;_.[ruﬂf418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pasgen 3. Merajiibl M UX COeANHEHUA

. bubnuoteka [IOK
31 Obmue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
41 B CTBAa ¥ MaTepHAJILI B )KU3HU YEJIOBEKA 3 bubnmorexa [JOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BhEMs 3 bu6mmoreka [JOK
pBH P https://m.edso0o.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Koau4uecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero H3yueHus =~ oOpa3zoBaTeibHbIE
padoThI padoTbl
pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOIaX ITO3HAHUS B XUMHH 1 bubmorexa [TOK

8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuna

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnnoreka [IOK
oOpallieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa [JOK

8 . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOSCIYIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U c0XXHBIE BEIIECTBA 1 bubmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IIOCTOSIHCTBA COCTaBa BEIISCTB.

bubmuoreka [IOK

10 X eckas ¢o a. BayentHoc
HIMIE A popryn HHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUECKHX DJICMCHTOB
1 OTtHocuTenbHAast aTOMHasl Macca. bubnuorexa [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bub6mmoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMUISCKUE SIBICHUS. bu6mmoreka [JOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiamdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHHUSIM XUMHUYCCKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coemuHeHMs, pa3IoKEHUSI bubmorera [OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHre 1 bubmmorexa [IOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposneHas padora Nel o teme bu6nuoreka LIOK
«BellecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucnopon — anemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

duznueckre 1 XUMHYECKUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIOPOJA (PCAKLIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CrocoOblI MOTYYCHHS KUCI0pOJia B
23 1a00paTopuu Zq 1} OMI)IHIJ'IGHII)-IOI(:TI/I bubmorexa [OK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TemnoBoil a3pdexT xumMmuueckoit
24 peaKIfu, TIOHITHE O bubmmoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCSCKUX PEAKITHIX
TommBo (HedTh, yroiab U METaH).
25 3ar XSHGIEHe(b];OS yra CIocoObI gro Bubnmorexa LIOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTrueckast padota Ne 3 o Teme
26 «[Tony4yeHne u coOOMpaHUe KMUCIOPO1a brbmmorexa [IOK
e - P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxosxienue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 I1
OIPITHE O KHCTIOTAX H cOIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OMy4eHHs BOAOPO/Ia B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bubmmoreka [JOK
31 «[Tomyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 005EM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienns 00pMa, KOIHYECTBA
33 BEII[ECTBA ra3a I10 €ro U3BECTHOM bubnmorexa [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WK O0BEMY
Brrunciaenust o0EMOB ra3os 10
34 aBHEHMIO peaKIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 dusnvecKue 1 XMMUYECKHE CBONCTRA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [Tonsarue 06 bubnuoteka [IOK
36
MHJHUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacwieHHbie
37 U HEHACHIIEHHEIE pacTBOPLL. MaccoBas bubmmorexa [JOK
p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB C bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccUpUKaIys, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, KIacCHUpHUKAIUS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosyuenune U XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) HI([)J'I )GHI/H[ XI/IMI/I‘{Z(I:)KI/IG bubmorexa [OK
N v ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[Mpaktudeckas padota Ne 6. Permenne
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bubmmoreka [JOK
49 O00011IeHIE U CUCTEMATH3aLU 3HAHUI
B H https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 3JIeMeHTOB. [ToHsaTHE O bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0OH U
PHOA bubmuoreka [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
Bbubmuoreka [IOK
53 Ilepuropl, TpyIIIBL, HOATPYIIIBI i

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

>4 sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToMoB AemMeHTOB [lepuonnueckoi bubmmorexa LHOK
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. Menneneesa
XapakTepucTuKa XUMUYECKOTO
56 2JIEMEHTA IO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepnoaunueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanaeckoro 3aKoHa Jist
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEAAror U https://m.edsoo0.ru/00ada96e
TrpaKIaHUH
58 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Honast XuMuieckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XaMuueckas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJisipHasi XUuMHUUYECKas bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 (Tenets OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuoreka [IOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIU bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtposneHas padora Ne4 o teme bubnuoreka LIOK
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«Ctpoenue atToMa. XUMHUUYECKasl CBSI3bY»

https://m.edsoo0.ru/00adb486

66 PesepBHeIit ypok. O000IICHHE H 1 bubmmoreka [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHHE H 1 bubnmoreka [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9chb2
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IIpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[Ieprnoanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckon CBI3U U TUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiaccay

5 Knaccudukanus XaMu4ecKux 1 bubnunoreka [IOK
peaKuii Mo pa3IMuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON

7 eakiu. [IoHATHE O TOMOTEHHBIX U 1 Bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMHUUYECKOM PaBHOBECHH.

P bubnmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na I/II/IpCI/IJII)HI)Ie U ci1a0ble bubnmorexa [OK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIINN bubmmorexa HOK
My peakdl https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 IIEKTPOTMTHYECKOM TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LIOK
pelt . https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOITUAITII
14 TTonusarue o rugpoanse coaei bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas padorta Ne 1.
16 «Pemenue F3KCIepUMEHTAIIBHBIX bubnmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTtponsnas padora No2 o teme
17 «DIEKTPOIMTHYECKAS TUCCOLIAALNA Bubmorexa HOK
p A At https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEPUCTHUKA TaI0I€HOB.
18 XI/III-\]/I-II/ILIGCIS/IG CBIz)ﬁCTBa Ha IpUMepe bubmorera [OK
P p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposojopoa. CosisiHast KUCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo.ru/00adel104

MIPUMEHEHHE
[IpaxTnueckas padota Ne 2 1o Teme
20 «[lomyuenne cosTHOM KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX peazﬁnﬁ, €CJIA OJINH U3 bubmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6rast XapakTeprucTHUKa HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTa,
25 (u3HYECKre U XUMUYECKHIE CBOMCTBA, bubmmorexa [IOK
https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PEAKIINH, JICKAITUE B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN CPENIbI COENNHEHUSIMU
cepbl
97 Brruncienue MaccoBoM JOJIM BRIX0OAa bubnuroreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast xapaKTepHCTHUKa 3JIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHEeHHE
B IIpHUpoJe, pu3ndecKue u
XUMUYECKHE CBOMCTBA

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

AMMHaK, ero pu3NUEcKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, IIOJIYUYCHHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE ero bubmorexa [OK
i > YA https://m.eds00.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX

32 oOpenuil. Xumuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpeibl
COEIMHEHUSIMH a30Ta
®ochop. Okecup dpochopa (V) u

33 Cpocgo pHa;I Kncf[ng)Ta ((b;)linfle()mne u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX yI0OPEHHIA. bubnunoreka [IOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (1;)1/131/11?1601516 U XUMUYECKHE brbmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoa, ux Gpu3nuecKue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriepoaa (1V)

37 VroJpHas KHCIIOTa U € COIu bubmmorexa [OK
https://m.edso0.ru/00ae006¢
[Ipaktudeckas padora Ne 4 mo reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KAK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuuii u ero coeqHeHus bubmmorexa [JOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnnoreka [IOK
«BaxHeue HeMeTaIbl ¥ UX https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
Kontponbras padota Ne3 o teme

. bu6mmoreka [JOK
42 «BaxkHeine HeMeTalIbl U KX
https://m.edso0.ru/00ae0el8
COCAMHCHUSD»
OO6mras xapakTepUCTUKA XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [IOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIOB
XHMHYECKHE CBOICTBA METAIIJIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOTyYeHUs
metauioB. CiiaBel. Beruucinenus no

bu6mmoreka [JOK

o YPABHEHIVIN XHUMITICCIHX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIpUMeCcH
46 [ToHsiTHE O KOPPO3UM METAIUIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
4 Wlenowrie MeTane! https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METATLIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHNS KalIbIUs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3AIIAA
3HAHHUH
59 JKEcTkoCTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabota Ne 6 mo Teme
N N bubmuoreka [IOK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 ASTFOMUHH bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, TMIPOKCHUIBI U COJIU JKele3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00muIeHNe U CUCTeMaTH3AIHS
3HAHUI
[Ipaktudeckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoteka [IOK
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIINH, €CIT OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTa
peaxiuu
61 O0001IeHNEe U cuCTEMAaTH3 AL
3HaHUI
KontponsHas padorta Ne4 o teme
62 «Baxueiiue MeTabl U UX
COCIMHEHUS
63 Bemiectsa u marepuaisl B bubnunoreka [IOK
HOBCEIHEBHOM )KU3HHU UETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsA3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka LIOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHue u bubnuoreka LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTH3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHbiit ypok. O600111€HNE U

CUCTEMAaTU3alus 3HAHNN

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
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