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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10 XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMH MPENOJaBaHUs Y4eOHOro nmpeaMera « XUMUs»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€T TpEeACTaBICHHUE O LENAX, OOIIeH cTpaTteruu
oOy4yeHHUs, BOCHUTAaHUA U Pa3BUTUA OOYYAIOUIUXCS CpPEACTBAMU Y4EOHOTO
peaMeTa, YCTaHABIINBAECT 00s13aTeNIbHOE MPEIMETHOE coaepKaHue,
MPEyCMATPUBAECT PACHPEACICHUE €ro MO KiIaccaM W CTPYKTYpUPOBAHHUE MO
pasgenaM M TeMaM IMpOrpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COAEpKaHUS, PEKOMEHIYEMYIO
MOCTIEIOBATENIHOCTh ~ M3YYECHUSI XHMHUHA C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM O0ydYarouuxcsi, OMNpeAessieT BO3MOXKHOCTU TMpeaMera  Jjis
peanuzanuu TpeOOBaHMN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takxke TpeOOBaHUM K
pe3yiabTaTaMm 00y4YeHHUs XMMUU Ha YPOBHE LieJIeld U3yYeHUs peMETa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATENbHOW MAESATEIbHOCTH OOYYalolIerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (POpMHpOBaHMS MHPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHU O MAaTEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UTparOT (PopMHUpYEMble XMUMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHUSIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aNIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOU, SHEPreTUUYECKOU,
MUIIEBOM 1 SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXpAHEHHUS.

N3yuyenune xumun:

CrOCOOCTBYET  peanu3alldd  BO3MOXHOCTEH IS  CaMOpa3BUTUS U
(dhopMupoBaHUs KYJIbTYphI IMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEH
o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSTENIbHOM  yuyeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIENOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOU JI€SITENHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISiIa HA €AUHCTBO MPUPOIBI U YETOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlaHHbIEe HampaBlieHHs] B OOYYEHUU XUMUHM OOECIEUMBAIOTCS CIEHUPUKON
COJepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  Mearoru4ecku
aJanTUPOBAHHBIM OTpaK€HHWEeM 0a30BOM HAYKW XMMHH Ha ONpPEEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1lIeT0 00pa30BaHuUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMHUCS CHCTEMBI MEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHWYEeCKOM XHMHM UM HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSATUH
OPraHUYECKON XUMUMU.

CrpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUHU CHopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepKaHu€ CKIAJbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI HOHATUIA O XUMHUYECKON
peakiuu. OO0e ATU CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 1O MPUHIHUITY
MOCJIEAOBATEIBHOIO PA3BUTHSI 3HAHWM HA OCHOBE TEOPETUUYECKHUX IPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYE€HUS O CTPOCHUU aTOMa U XUMHUYECKON CBSA3U;

— TIPEACTaBICHHM 00 DJJIEKTPOJUTHUYECKOM JUCCOIMAIIMHA BEIIECTB B
pacTBopax.

TeopeTnyeckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHS K JIPYrOMY, BBINONHSSA (DYHKIHUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U TMOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJIEHNUS O XUMUUYECKOU COCTABIIIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpHUPOAbI, LUEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM MO3HaHUS B Hayke. M3ydeHHEe XUMHU MOPOUCXOAUT C IPHUBICUECHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpYyXaIMUHA MUp»,
«buomnorus. 5—7 kmacce» u «Ousmka. 7 Kiaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJIBTYPHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMBI XUMHYECKHUX
3HAHUM — BaXKHEUIIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIEHN MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIIEHNH K HAyYYHBIM METOJaM T[IO3HAaHWS TPU W3YyUYEHUHU BEIIECTB U
XAMHUYECKUX PEaKinii, B GOPMHUPOBAHUHA W PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATENbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBwil Oe3omacHOro oOpanieHus ¢ BEUIECTBaMU B
IOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHUE MTPUOOPETU TaKUe 1EIH, KaK:

— (GOpMHpOBAHHE WHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM >KU3HU;

—  HampaBlIE€HHOCTh OOy4YeHUsT Ha CHUCTEMaTUYeCKoe MPHOOIICHUE
oOydJarommxcs K CaMOCTOSITENbHOM NO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
MEeTOJaM MO3HaHUsA, (GOPMUPYIOIIMM MOTHBAIUIO M PA3BUTHE CIIOCOOHOCTEH K
XAMHH;

— o0ecreueHne yciaoBui, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00yUAIOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATENbHOCTH, MO3HAHUS M CAMOMO3HAHUS, KIHOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITETCHIINN), WMEIONMINX YHHBEPCAILHOE 3HAYCHHE ISt
Pa3TUYHBIX BUIOB IEATCILHOCTH;

— QopmupoBanue 00mell (QYHKIMOHAIBHOW M €CTECTBEHHO-HAay4YHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, WCTOJB3Yys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XAMWH, TPUMEHITh WX TPU PEIMICeHHH MpoOJieM B TOBCETHEBHOW XKU3HU U
TPYAOBOM IEATEIBHOCTH,

— (¢dopmupoBaHHe Yy OOydYarONIUXCS TyMaHUCTUYECKUX OTHOILICHUH,
MOHVUMAHUSI TEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DKOJIOTHYECKU
1enecoo0pa3HOro TMOBEJAEHUsT B OBITY W TPYJAOBOM JAEATEIBHOCTH B IEJNIX
COXpaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IPUPOLHOU CPEIBIL;

—pa3BUTHE MOTHBAallUM K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOo(uiisi ¥ HANpPaBICHHOCTH AAJIbHEHIIIETO
oOy4eHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX IS M3Yy4YEHUS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIEe XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKAa. XUMUs B CUCTEME HayK.
Tenma wm BemecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATIpPEraTHOE€ COCTOSIHHE
BemiecTB. lloHsATHE O MeTOnax MO3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aesieHus] CMECEH.

ATOMBI M MOJNEKYJIbl. XHUMHUYECKHE dIeMEHTbl. (CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsT aTOMHasg Macca.
OtHOcHuTENBHAS MOJEKYJISIpHAs Macca. MaccoBas J0JI1 XUMUYECKOIO JJIEMEHTA B
COEIMHECHUM.

KommuecTBo BemectBa. Moisb. MonsipHass macca. B3auMocCBsI3p KOJIMYECTBA,
MacCchl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

PU3UUECKUE U XUMHUYECKUE SBIIEHUS. XUMHUUECKasl peakvs U €€ MPU3HAKH.
3aKoH COXpaHEHHUSI MacChl BellleCTB. XUMHUUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeqUHEHUs, pa3I0OKEeHUS, 3aMEIIECHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOM, mpaBuiaMu paboOThl B 1a0OpaTOpUu U
npuéMamu o0palleHus: ¢ J1abopaTopHbIM 000PY/IOBAHUEM, U3YUCHUE U OMHCAHUE
(¢u3nYecKnux CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJeHUE
¢uznyeckux (IJIaBJIEHHE BOCKA, TasHUE JbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALUSI BOJABI) U XUMHUYECKHX (FOPEHHE CBEUU, MPOKAIUBAHUE
MEJHOM MPOBOJIOKH, B3aMMOJICMCTBUE MeJla C KUCIIOTON) SBIICHUN, HAOMIOACHNUE U
OMHUCaHUE TMPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE THUIPOKCHJIA
menu (I1) mpu HarpeBanuu, B3auMoJeUCTBHE kele3a ¢ pacTBopoM coiu meau (1),
M3YUY€HHUE CIOCOOOB pa3/IesICHUs] CMECEH: C MOMOIIbI0 MarHuta, GUIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTUJUISIUSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKU MOBAPEHHON
cojii, HaAOJIOJIEHHWE W  ONHCaHUE  Pe3yJbTAaTOB  IMPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIaHUE MOJEJIEN MOJIEKYII
(1mapocTep>KHEBBIX ).

BaxHeiilue npeacTaBuTe/id HCOPraHMYeCKUX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopon — snmemeHT m mpoctoe
BemecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. llpumenenune kuciopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B JabopaTopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHCJIOpoa B ipupoje. O30H — aluioTponHas MOAU(PUKAIUS KUCIOPOa.

TeroBoil 3P (heKT XUMUUYECKOM peakiuh, TEePMOXUMUYECKUE YypaBHEHUS,
9K30- W SHIOTEPMHUYECKUE peaKUWH. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIICHHE TapHUKOBOTr0 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bogmopon — »memenT m mpoctoe BemecTtBo. Haxoxknenue Bomopona B
npupojie, (U3MYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorsl u comnmu.

MomnsipHbiit 00BEM ra3oB. Pacu€Tel MO XUMHUYECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boma Kkak pactBopuTelib. PacTBOPHL
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponpe pacTBOpOB B mpHposie U B KU3HU YenoBeKka. KpyroBopot BoAbsl B mpUPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuil. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cosieoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuyioB. Dusnyeckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TosyueHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IWIENOYM UM HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHUU. DU3NYECKHE U XUMHUYECKUE CBONCTBA
ocHoBaHui. [lonyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOUCTBA KHUCHOT. Psan aktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneid. @U3NYECKHE U XUMHUYECKUE CBOKCTBA COJIEH.
ITony4enue coiei.

I'eHeTnyeckas CBs3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTMHEHHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPENECICHHUE COAECPKAHUS KUCIOPOJa B BO3AYyXe, MOJYYCHHUE,
coOupaHue, paclio3HaBaHWE U W3YyYEHUE CBOICTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHusl TopeHus (moxapa), O3HAKOMJICHHME C O0Opas3laMH OKCHUIOB U
OMHMCaHWE WX CBOMCTB, MOJy4Ye€HHE, COOMpAHUE, PACIIO3HABAHUE W H3YUYCHHUE
CBOMCTB Bojopoja (ropeHue), BzaumopaeicTsue Boaopoaa ¢ okcugom meau (1)
(BO3MOKHO HCITOJIb30BaHUE BHJCOMATEpUANIOB), HAOMIOJeHHNE 00pa3IlOB BEIECTB
KOJIMYeCTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJICMCTBUE BOJIbI C METAIUIAMU
(HaTpuieM ©  KalubleM) (BO3MOXHO  HCIIOJIb30BaHUE  BHUIEOMATEPHAIIOB),



ucclenoBaHue OoOpa3llOB  HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3yueHue B3aumojeiicTBua okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METAUIAaMH, PEAKUUN HEeUTpaIM3alvU, MOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI'0 METAJUIa JPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1a4 MO0 TeMe «BaXHEeWIIne KIacChl HEOPTraHUYECKUX
COCIMHECHUI.

Iepuognuecknii 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomoB. XMMHYECKasi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKH KiIacCU(PUKAIMM XUMHUYECKUX dJeMeHTOB. [lonsitue o
IPyINax CXOJHBIX DJIEMEHTOB (IETOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucTreMa XMuMHAYECKUX IEMEHTOB [1.
N. MengeneeBa.  KoporkomepuogHas W JJIMHHONEpUOAHAass  (QOpMBbI
[lepnonnueckon cuctembl xumuueckux 3eMeHToB 1. M. MenneneeBa. 1lepuoabr
u rpynnsl. OU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
CPYHIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. nekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIXx 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonnueckonnr cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoit cucrteme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepnoanveckoi CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUsA Hayku U Ipaktuku. JI. M. MenneneeB — yd€HBIN U
rPaKIaHUH.

Xumuyeckass cBsaA3b. KoBasieHTHast (ToJisipHass W HEMOJISIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIHATEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpouieccrl OkucIeHUsT U BOCCTAHOBJIEHUA. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB BEUIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LMHKA C PAacTBOpaMU KHUCJIOT M ILIEJNOYEH, NPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEAKLIUHU
(ropeHue, peakinu pa3ioKeHHs, COSTUHEHUS ).

Meosicnpedmemmnoie ceazu



Peanuzamus MeXnpeaMETHBIX CBS3€H MPU U3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUYHbBIX
MOHATUM, TaK U TOHSITUM, SBJISIOIIMNXCS CUCTEMHBIMU JUISI OTJIECJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO6uue ecTecTBEHHO--HAYUYHbIE TIOHSTHS: HAYYHBIM (PaKT, TUIOTE3a, TEOpuUs,
3aKOH, aHalu3, CHUHTe3, KilaccupUKalusi, MNEePUOAUIHOCTb, HAOIIOACHUE,
SKCHEPUMEHT, MOJICTUPOBAHUE, U3MEPECHUE, MOJIENb, SIBIICHUE.

dusnka: Marepus, aToOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIEeCTBAa, ra3, (U3WUYECKHWE BEITUUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TITAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaATIbl, TOPHbIE MOPOHI,
TI0JIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo B XuUMH4YecKasi peakius

[Tepnonnueckuii 3akoH. [lepuoanueckas cucTreMa XMuMHAYECKUX IEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOJIOB, Kalus, KalblUs H UX
COCIMHEHUM B COOTBETCTBUM C TIOJIO)KEHUEM 3JIEeMEHTOB B Ilepmomnueckon
CHCTEME U CTPOCHUEM HX aTOMOB.

CTtpoeHue BelecTBa: BUJbI XUMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPTAaHUYECKUX BENIECTB.

Knaccudukanus XuMu4eckux peakiui mo pa3iudHbIM OpU3HaKaM (110 YUCTy
U COCTaBy Y4YacTBYIONIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
M3MEHEHHUIO CTEICHEH OKUCICHUS XHMHYECKHUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyecko peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XHMHYECKUX peakinusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCHU. DAKTOPHI,
BJIIMAIONIME HA CKOPOCTh XUMHYECKOM PEAKIIMA W IIOJIO)KEHUE XUMHUYECKOrO
PaBHOBECHS.

OKHUCIUTENhHO-BOCCTAHOBUTEIIBHBIE  PEAKIMHM, JJICKTPOHHBIM  OanaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuum. CocraBieHue YpaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~PEAKUUMHA C HCHOJIb30BAaHWEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEJEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AMCCOLMALMA BEIIECTB C PA3JIMYHBIMU BHUAAMHU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIIbHBIE U CA0bIe JIEKTPOIUTHI.

Peakiuiuu noHHoro oOMeHa. Y cinoBus NMPOTEKaHUSI peaKIUii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBOWCTBA KHCIOT,
OCHOBaHMW U COJIeM B CBET€ TMPEACTaBICHUH 00 IIEKTPOJIUTHUYECKON
nucconunanny. KadecTBeHHbIE peakiiud Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEILIECTB — METAJNIOB U HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopuma Hatpusi), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKiuu
OT BO3JEUCTBUSl PAa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIEKTPONPOBOJIHOCTH
pacTBOPOB BELIECTB, IMPOLECCA OUCCOLMALMU KHUCIOT, IIEJIOYEW U COJEU
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MAaTE€pUaNiOB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJCJICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropenue, peakiyu pa3joKeHUs, COEJUHEHUs), paclO3HABaHUE HEOPTaHHYECKUX
BEIIECTB C I[OMOIIBID KAYECTBEHHBIX pPEAaKIUMW HA HOHBL, PENICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTtasuibl 4 UX COeAMHEHUS

OOmiass xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHWYECKHME CBOWCTBA Ha IIpUMEpPE  XJIoOpa
(B3auMmoeiicTBUE ¢ MeTaJUlaMH, HEMeTajulaMH, NIeJo4yaMu). XJIOPOBOJIOPOI.
CosngHass KUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJy4YECHUE, NMpUMEHEHHE. JlelicTBue
XJ0pa W XJIOPOBOJIOPOJIa HAa OPraHMW3M 4YEJOBEKA. BaXHEWIIME XJIOPUIBI U HX
HaXOXJCHHUE B MPUPOJIE.

O6mias xapaktepucTuka 3neMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble CTereHu okucieHus. CtpoeHue M (Pu3nUecKue CBOWCTBA
MPOCTBIX BEHIECTB — KUCIOPOJA U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIUU KUCIOPOIa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoopoj, cTpoeHue, Gu3ndeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK MPEIACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢GU3MUYECKUE UM XHMHYECKHE CBoWcTBa (OOmME Kak
MpEeACTAaBUTEN KJlacca KHUCIOT M creruduueckue). XUMUYECKHE peakIuu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a TMOMYYEHUS] CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCIOThl. CONMM CEPHOM KUCIIOThI, KAYECTBEHHAS] PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUWI B MpuUpojae. XUMHYECKOE
3arps3HEHUE OKPYXKAIoIIEeW cpelbl COEAUHEHUSMH Cepbl (KHUCIOTHBIE MOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mias xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B MPUPOJIE,
¢dbuznyeckre U XuMu4Yeckue cBorcTBa. KpyroBopot azora B mpupoje. AMMUak, ero
(dbu3nYecKre U XUMHUYECKHE CBOICTBA, MojlyueHue u npumeHenue. Conu aMMOHUS,
ux (pu3nyecKue U XMMHYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ TmoiydeHue, (PU3NUeCKue M XUMHYECKHUE
cBoiicTBa (0OIIMe Kak TMpEACTaBUTENS Kilacca KHUCIOT U cheruduueckue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMS B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIel Cpe/ibl COENIMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BOJMOEMOB). Docdop,
ajuioTponHbie Mogudukanuu gochopa, PuzMUecKue U XHUMHUYECKHE CBOMCTBA.
Oxkcun pocdopa (V) u pochopnas kuciaora, Pu3ndeckue 1 XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTtoB B KaueCTBE MUHEPATbHBIX YI0OPEHHUIA.

O6mias xapaktepucTtuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHCICHHUS.  YTIEpoa,  aJUIOTPOITHbIE
Moau(dUKAlUKM, pacCpOCTpaHEHHE B TMPUPOJE, (PUIMUECKHE U XUMHYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. OKcuabl yriepojaa, ux
¢u3nyeckre W XUMUYECKHE CBOWMCTBA, JIEMCTBUE Ha IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHUE. DKOJOTMYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a riao0anbHOrO TMOTEIJIEHUS KIMMaTa, NapHUKOBBIM
adexT. YronpHas kuciaoTa U €€ colu, uX (HU3NUECKUEe U XUMHYECKHE CBOICTBA,
noiyyeHue W npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HMCTOYHHUKU YIJIEBOAOPOAOB (Yyroyib, NPUPOJIHBIA ra3, HEPTH),
MPOAYKTHl UX MepepaloTku (O€H3WH), UX POdb B OBITY U MPOMBINIIEHHOCTH.
[lonsiTie 0 GMONOTrMYECKU BaKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojaax — u Ux
poii B OKM3HM 4YeloBeKka. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHUYECKHE CBOICTBA, TMOJy4YeHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupojne. OOimiue mnpeacraBieHus 00
okcuae kpemausa (IV) um xpemuueBoit kuciaore. CHIMKAThl, UX HCIIOJb30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BaxkHellne CTpouTenbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeToH, *kene300eToH. [IpobGaeMpl G€30MacHOr0 HCMOJb30BaAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHUEe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBa
rajloreHOB M UX COEAUWHEHHH (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEpPUATIOB), HAOJIIOJEHUE Mpolecca OOYIIIMBAHUS caxapa Mo JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, HW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEPHOU KHUCIOTHI, MPOBEJACHUE KaYeCTBEHHON peakiuu Ha Ccyab(har-
MOH U HAOIIOJIeHHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (U3UYECKUMU
cBOMCTBaMHu a30Ta, (ochopa W UX COSAUHEHHUU (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMATepUalioB), oOpa3naMu a30THBIX U (POCHOPHBIX yIOOpeHUM, MojiyyeHue,
coOupanue, paclio3HaBaHWE U M3YYCHUE CBOICTB aMMMaka, MpPOBEJICHUE
KAueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U (ochaT-uOH U U3yUYEeHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMOIENCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MO>KHO WCIMOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3y4YEeHUE MoOJIeIen
KPUCTAJTMYECKUX PEHETOK anMasza, rpadura, QymiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MoJIydyeHHe, coOMpaHue, pacrno3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX PEaKIUil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYECHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
MNPOAYKIHMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHeule HEMETAIJIbl U UX COEAUHEHUS.

MeTtajuibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomuueckon cucteMe XUMHUYECKUX dieMeHToB [J[. W.
MenpaeneeBa u cTpoeHus aToMOB. CTpoeHHe MeTa/uioB. MeTaminyeckas CBS3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAs  PEmeETKa.  DICKTPOXUMHUUYECKHU  psij
HanpsbkeHu metamioB. Ousnueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OOmue
crocoObl moyueHus MeTawioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY Y IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIbl: MOJIOKEHHUE B llepuoandeckon cucTeMe XMMHUYECKUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHUE HUX aTOMOB, HAXO0XIECHUE B NPUPOIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U kaiausi). OKCUIbI U



TUAPOKCHABI HATpusg M Kanus. [IpuMeHeHue IIeNOoYHbIX METAUIOB MU HUX
COCIMHECHUM.

[IlenoyHo3eMeNbHBIE META/UIbl MAarHud M KaJdbLUMH: MOJIOKEHHUE B
[Tepnonnueckoit cucreMe xumuueckux 3neMmeHtoB J[. M. Menneneesa, crpoenue
HX aTOMOB, HaX0XJIeHUE B pupoae. PU3NYEeCKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHus KalblUs (OKCHUIl, TUIPOKCHUI, COJIH).
KéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

AsnroMuHUN: TIoJI0)KeHUE B [leproandeckoil CucTeMe XMMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aTtoma, HaxoxkacHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA altOMUHMS. AM]OTEpHBIE CBOMCTBA OKCHUIA U TUIPOKCU]IA
AJIFOMUHUS.

Kenezo: nmonoxenue B [lepuoandeckoit cucTeMe XUMHUYECKHUX 3JIeMEHTOB /1.
N. MengeneeBa, CTpoeHHE aTtoma, HaxOoXIAeHUE B mpupone. Dusndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux coctaB, CBOICTBA U MOJTYyYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMyd METAJIOB U CIUIAaBOB, HUX (DU3NUYECKUMHU
CBOMCTBaMH, M3y4Y€HUE PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUSA OKCHJIA
KaJIbLIUS W HATpusi C BOJOM (BO3MOKHO HCIOJIL30BaHUE BHJIEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kele3a B KUCIOPOAE
(BO3MOKHO  HCMOJBb30BAaHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAaYECTBCHHBIX PEaKUMW HA UOHBI: MAarHus, KajabLWs, aJIIOMUHUS, LIUHKA, KEee3a
(IT) u xeneza (I1I), meau (1), HabnroaeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJaMEHH MWOHAMU HATpHsi, Kalusl W Kaidblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUIA [IMHKA, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a7a4 0 Teme «Baxkueniue
METAJUJIbl U UX COEIUHEHUS.

XuMus ¥ OKpy:Ka0OLIaf cpeaa

BemecTtBa m Marepuasisl B ITOBCEIHEBHOM YXHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuil B ObITy. [lepBas momoiib npu
XUMHYECKHUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpYKawomieh cpeanl (MpeaeiabHas TOomycTUMast
KOHIIeHTpaius BemiecTs, nainee — [1JIK). Ponp xumuu B penieHun 3KOJIOTrHYeCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

U3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Mescnpeomemmnule ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€d MpPU U3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHSATUN, TaK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TMMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukaius, TMepUOJUIHOCTh, HaAOIIOJCHHE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NapPHUKOBBIN
3 heKT, TeXHOTIOTHS, MaTEPHAIBI.

dusnka: Marepus, aToOM, DOJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHI,
M30TOIMbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJYNIPOBOJAHUKY, JUAJIEKTPUKH, (POTOSIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIITUYECKAs
pemeTka, CriaBbl, (PU3UYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Omocdepa, 3KOCHCTEMa, MHUHEpaAIbHBIC
yA00pEeHUsI, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaATIbl, TOPHBIE MOPOHI,
MOJIE3HBIE UCKOIMAEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

JJUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O OO0IIEro oOpa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOyYeHHS XHUMUU B €IUHCTBE Y4YeOHON M BOCHUTATEIbHOU
JNEATENBHOCTA B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMH COLMOKYJIBbTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSITHIMU B OOIIIECTBE MpaBWJIaMU U HOpMaMu
MOBEJICHUS] U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTUS U COILMATU3AIUU
00y4Jarouxcs.

JIM4HOCTHBIE PEe3yNbTaThl OTPAXKAIOT FTOTOBHOCTH O0YYAIOUIUXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUN U PACIIIMPEHHUE OMbITA AEATEILHOCTH Ha
€€ OCHOBE, B TOM YHMCJIC B YaCTH:

1)naTpruoTHYECKOr0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEANIO, MIOHUMAHUS 3HAYCHUSI XUMHYECKOW HAYKH B )KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOW wMHMOpMAIMe O TMepeaOBBIX
JTOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOW XMMWH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOICTBE MUpPA U OOLIECTBA;

2)rpaxaaHCKOro BOCIIUTAHMS :

MPEACTABJICHHUS O COLMAIbHBIX HOPMAX M MPaBUJIaX MEKIUYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE, KOMMYHHMKATUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IMOJIC3HOM,
y4eOHO-HCCIIEeI0BATENIbCKOM, TBOPUECKON M JPYrux BUIAX NESITEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPHU BHITIOJHEHUU YU€OHBIX, MO3HABATEIIHLHBIX
3a/1a4, BBINOJHEHUU XUMHUYECKUX OHKCIEPUMEHTOB, CO3/IaHUM Y4e€OHBIX IPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHUMAaHUI0O M B3aUMOIIOMOIIM B TMpoliecce ITol yuyeOHOU
NEATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3UIMA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYE€TOM OCO3HAHUA NOCHEACTBUUI
MOCTYIIKOB;

3)eHHOCTH HAYYHOI' 0 MIO3HAHUS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE W XHWMHUYECKOM pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIINE OCHOBY IS
MOHUMAHMS CYIIHOCTH HAYyYHOM KapTHUHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBA3AX YEJIOBEKA C MPUPOIHOU CPEaoi, O
pOJIY XUMHUH B MO3HAHUM ATUX 3aKOHOMEPHOCTEN;

MMO3HABATENbHBIE MOTUBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM M0 XWMUHU,
HEOOXOauMBbIe 11 OOBSICHEHHUSI HAOJI0aeMbIX MPOILIECCOB U SBJICHHUH, MO3HABATEIbHOM,
MH()OPMAIIMOHHON U YUTATENBCKOW KYJIBTYpPbl, B TOM YHCJI€ HABBIKOB CaMOCTOSITEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMU, CHPABOYHOM JIUTEPATYPOH, JOCTYMHBIMU TEXHUYECKUMHU
cpeacTBaMu HHOOPMAITMOHHBIX TEXHOJIOTHI;



MHTEpeC K 00YUYEeHHIO U TIO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM000pa30BaHUIO0, MPOEKTHON W UCCIEI0BATENbCKON AESATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0y4€HUs B TaJIbHEHIIEM;

4)¢opMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30POBBIO,
YCTAHOBKHM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHME MOCJEACTBUN U HEMPUSITHE BPEIHBIX
NpuUBbIYEK  (YMOTpPEOJEHUsT  aJKOToJis, HApPKOTHUKOB, KypeHHUs), HE0O0XOAUMOCTH
cOOJII0ICHUS TTPaBUII 0€30MMACHOCTH TPU OOpaIlleHUH ¢ XUMUYECKUMU BEUIECTBAaMU B OBITY
1 pEaAIbHOU KW3HU;

5)TpynoBoro BoOCIUTAHMS:

UHTEpEC K MPaKTUYECKOMY H3Yy4YEHUIO mnpodeccuil W TpyAa pazIMdyHOro poja,
YBOXKEHHE K TPYAy M pe3yJibTaram TPYIOBON AESTEIbHOCTH, B TOM YKCIIE Ha OCHOBE
MPUMEHEHUS] TPEAMETHBIX 3HAHUN O XUMHUHU, OCO3HAHHBIM BBHIOOP WHAMBHIYaTbHOU
TPAEGKTOpUU TMPOAOKEHUS O0pa3oBaHUsI C YYE€TOM JIMYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTH K XUMHUHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEUIHOM
npoeCCUOHANIBHONU JAESTEIbHOCTH WM Pa3BUTUSA HEOOXOJIUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATLCS B TPOJECCUOHATILHON Cpeie;

6)3K0/10r14eCKOro BOCIIMTAHUSI:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOUYHHKY XKU3HU Ha
3emile, OCHOBE €€ CyIECTBOBAHMS, NOHMMAHUE LIEHHOCTH 3J0pPOBOr0 M 0€30MacHOro
oOpaza HU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUs MNpaBHJl O€30MacHOIro
MOBEJICHUSI MPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsAX, YTPOKAIOIIUX 30POBBIO U
JKU3HHU JIIOJICH

CIIOCOOHOCTU MPUMEHSIThH 3HAHUSI, TTOJTy4YaeMble TIPU U3YUYCHUN XUMUH, JJIsI PEIICHUS
3a71a4, CBS3aHHBIX C OKPYJKAIOWIEW NIPUPOJHOU Cpenou, IJs NOBBILIEHUS YPOBHSA
AKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS T100ATBHOTO XapaKkTepa 3KOJOTHYECKUX MpodaeM
U IyTEN UX PEIICHUs TOCPEJACTBOM METOJI0OB XUMUHU, SKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B ITO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATBHOM MIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocTaBe MeTtanpeIMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUUMBIE JIJIs1 (POPMUPOBAHUS
MUPOBO33PEHUsI OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOpHUs, MNPUHIMUI, TUMOTE3a, (akT,
CUCTEMa, TMPOIECC, SKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJIB3YIOTCSI B €CTECTBEHHO-
Hay4YHBIX YYEOHBIX MpeIMETax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ITUX MHPEAMETOB
(dhopmupoBaTh MPEACTABICHUE O LETOCTHON HAy4YHOW KapTHUHE MHUpa, U YHHBEpCAJIbHbIE
yueOHble JIeMCTBUA (IO3HABaTENbHbIE, KOMMYHUKATHUBHbBIC, PETryJIATHUBHBIE), KOTOpPbHIC
obecnieunBalOT (HOPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSATENbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUYEOHOU e TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA



ba3oBble jornueckue aeiicTBUs:

YMEHHUSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUM 3HAHMUIA:
PacKpbIBaTh CMBICII XUMUYECKUX TMOHITUN (BBIACISITH HMX XapaKTepHbIe MPU3HAKH,
YCTaHABIIMBaTh B3aUMOCBS3b C JAPYTMMU TMOHSATHUSMH), HCHOJIb30BaTh TMOHATUS IS
OOBSICHEHUS OTAENbHBIX (DAKTOB W SIBIICHUI, BHIOMpPATh OCHOBAHUS U KPUTEPUU ISt
KJaccupUKAIMM XMMHYECKUX BEIIECTB U XHMHUYECKUX pEakiui, yCTaHaBIUBAaTh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3YyUYEHUS, CTPOUTH JIOTUYECKHUE
paccyxneHus: (MHIYKTHUBHbIE, JEAyKTUBHBbIC, [0 AaHAJOTUHU), JeJaTh BBIBOJBI U
3aKJIFOYEHHS;

yMEHHE TPUMEHITh B  Tpollecce TMO3HAHHWS TMOHATUS  (IpEeAMETHhIE U
METanpeMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJb3YEMbIE B XHMUHU,
MpeoOpa3oBbIBATh IMIMPOKO MPUMEHSIEMbIE B XUMHUU MOJEIbHbIE MPEACTaBICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI 3JIEMEHTa), XUMudeckas (opMylia U ypaBHEHUE XUMHYECKOU
peakiuu — NpHU PEHIeHUHU y4eOHO-NTO3HABATENBHBIX 3a/a4, ¢ YYETOM 3THX MOJAEIbHBIX
MPEJICTABICHAN BBISBISITh M XAPAKTEPHU30BaTh CYIIECTBEHHBIC ITPU3HAKUA H3y4aeMBbIX
OOBEKTOB — XUMHUUYECKUX BEHIECTB W XMMHUYECKUX pEaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJIECACTBEHHBIE CBSI3M M NPOTUBOPEUHS B H3YyYAEMBbIX
rpoueccax H siBIICHUsX.

ba3oBble nccienoBare/ibCKue 1eCTBUA:

YMEHHME UCIOJIb30BATh MOCTABICHHBIE BOIIPOCH B KAYECTBE HHCTPYMEHTA MO3HAHUS,
a TaKkke B KaueCTBE OCHOBBI Ji1 (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHMIO, OpraHu3allid MW MPOBEICHUIO
YYEHUYECKUX SKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 3a XOJ0M IMPOIECCa, CAMOCTOATEIIBHO
MIPOTHO3UPOBATH €r0 Pe3yiabTaT, GOPMYyIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO OMNbITA, UCCIEAOBAHMUSA, COCTABIISITH OTUET O IPOJIETAHHON padoTe.

Pabora ¢ unpopmaunmueii:

yMEHUE BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIUIO PA3TIUYHBIX
BUJIOB U (GOpPM TPEACTaBICHHUS, MOIYy4YaeMyl) M3 pPa3HbIX MCTOYHUKOB (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE IMOCOOUS, PECYpPCHI
NuTtepHeTra), KpUTHYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YyMEHUE TMPUMEHSTh pa3IMYHbIE METOJbl W 3alpoChl IPU TOUCKE U OTOOpE
MH(pOpMALIMK U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX JJIS BHITIOJHEHUS YYEOHBIX U
MO3HABATEIbHBIX 3a7a4 OMNPEACIIEHHOTO THIA, MPUOOPETEeHHE OmbiTa B 00JacTU
UCIIOIb30BaHUsl HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUM, OBIIAJIEHUE KYJIbTYpOr
AKTHUBHOTO HCMOJb30BaHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITEJILHO BHIOMpPATh
onTUMaibHyl0 GOopMy TpeAcTaBieHUs HHPOpMAMK W WIUIIOCTPUPOBATH pElIacMble
3a/1aud HECJIOKHBIMU CXE€MaMH, JauarpaMMamu, ApyruMu Qopmamu rpadukd U HX
KOMOWHAIIMSIMU,



YMEHHUE HUCIIONIb30BaTh U aHAIU3UPOBATh B MpoLIECCE YUEOHOW M UCCIIEN0BATEIbCKON
NEATeNIbHOCTH HMH(POPMAIUI0 O BIUSHUU MPOMBIIUIEHHOCTH, CEIhCKOrO0 XO35WCTBA U
TpaHCHOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YYeOHbIe 1eHCTBHS:

yMEHHUS 3aJlaBaTh BOMPOCHI (B Xoje Auanora U (Wiu) JUCKYCCUHU) MO CYIIECTBY
oOcyxJaeMoil TeMbl, (POpMyJIUpPOBaTH CBOM MNPEIJIOKEHUS OTHOCHTEIBHO BBIMOJIHEHUS
MPEJIOKEHHOMN 3a/1a4U;

YMEHUS TPEACTaBISATh MOJYYEHHBIE PE3yJIbTaThl MMO3HABATEIHHON JESATEILHOCTU B
YCTHBIX M THUCBMEHHBIX TEKCTaxX; JejlaTh MPE3CHTAIUMI0 pPe3yJbTaTOB BBHIMOJIHEHUS
XUMHYECKOr0 3KCHepHUMEHTa (1abopaTOpHOro OIbITa, Ja0OpaTOPHOM padoOTHl 1O
HCCIIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MPOEKTA);

YMEHUS  y4eOHOro  COTPYJHHUYECTBA CO  CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATEIBHON M MCCIIEOBATENbCKON JESITEIbBHOCTH MPU PEHICHUH BO3HUKAIOIINX
npo0ieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COIVIACOBAaHUA MO3UIMI (00CYXIeHHS,
OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOpPJIWHAIIUS COBMECTHBIX JEUCTBUH,
OIpeJIIeHNE KPUTEPUEB 10 OLICHKE KaYeCTBA BBIITOJIHEHHON PabOThl U IpyTHUE).

PeryasiTuBHbIe YyHUBepcaAJbHbIE YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSATEIBHO  ONPEAENATh LeJNU JeATEeIbHOCTH, IJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTHPOBAaTH CBOIO
NeATEeNbHOCTh, BbIOMpaTh Haunbonee H(PeKTUBHbIE CHOCOOBI pElIeHUsT Y4eOHBIX U
MO3HABATEIbHBIX  3a/lad, CaMOCTOSATEJIBbHO  COCTaBIATh WM  KOPPEKTHPOBATH
NPEIIIOKEHHBIM AJITOPUTM JEUCTBUM IPU BBINOJHEHUU 3aJaHUU C Y4ETOM IOJIYYECHUS
HOBBIX 3HaHUM 00 U3y4aeMblX OOBEKTaXx — BEIIECTBAX M pPEAKUUAX, OLEHUBATH
COOTBETCTBHE IIOJYYEHHOI'O0 pe3yJbTaTa 3asBJICHHON LEIM, yMEHHE HCIO0JIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B yCIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocTtaBe mpenMeTHBIX Pe3yJbTaTOB MO OCBOCHHIO OOSA3aTENBHOIO COAEpPKAHUS,
YCTAHOBJIEHHOTO JaHHOW denepanbHOl paboueil mporpaMMoM, BBIIETSIOT: OCBOCHHbBIC
oOy4YaromMMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEMCTBHI, cnenupuyeckue ais
npeaMeTHON o0nacTu «XuMUs», BUIbI JEATEIIBHOCTH 0 MOJYYEHUIO HOBOT'O 3HAHUS, €ro
WHTEpIpETALUU, MPEOOPA30BAHUI0 U MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX UM HOBBIX
CUTYyalUsX.

K koHny oOyueHus B 8 kiiacce mpeamMeTHbIE pPe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

epaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, CMECh (OJHOpOAHAS H
HEOJHOPOJHAsA), BAJICHTHOCTh, OTHOCHUTENbHAs AaTOMHAas MW MOJEKyJsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Js1 XUMHUYECKOIO 3JIEMEHTA B
COCIUHCHUH, MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBaHHE, COJIb,



AIEKTPOOTPULIATEIBHOCTh, CTEMEHb OKUCICHUS, XUMHUYECKasl peakuus, Kiaccupukaus
peaKIuii: peakluu COCIUHECHUS, PEaKUUU Pa3JIOKEHUS, PEAKIMU 3aMEIICHUS, PEeaKIUu
oOMeHa, PK30- U JHJIOTEPMUUYECKUE PEaKIUu, TEIIoBou 3ddeKkT peakiuu, sIpo aToma,
ANIEKTPOHHBIN CJIOM aroMa, aToMHas OpOuTallb, pajguyc aToma, XUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJISIpHAs KOBAJIGHTHAsl CBsA3b, MOHHAs CBSI3b, WOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBast 107151 BellecTBa (IIPOLIEHTHAsI KOHIICHTpAIsi) B pacTBOPE;

*WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U MPUMEHSThH 3TH
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUMN;

*HCTIOJIB30BaTh XUMHUECKYI0O CHUMBOJMKY Ji COCTaBJieHUS (OpMysn BeIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

*ONPEACISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX, CTEIECHb
OKUCJICHUS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
OMpEeNeNIEHHOMY KJacCy CoeAuHeHuid 1o ¢dopmynaMm, BHUJI XUMHUYECKOHM CBSI3U
(xoBaJIEeHTHAsI M MOHHAs1) B HEOPTAaHUYECKUX COCTUHECHUSX;

epackpriBaTh cMmbIc [lepuoanueckoro 3akona /. . Menneneera: 1eMOHCTPpUPOBATH
MOHUMAHHE TMEePUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX OJJEMEHTOB OT HX
nonoxxenust B Ilepuoguueckoil cucrteme, 3aKOHOB COXPAHEHHMS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaIpo;

*ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuonnueckoit cuctembl
XUMUYECKUX DJJIEMEHTOB: pa3jauyaTh MOHATUS «JlaBHas mnoArpynmna (A-rpynma)» u
«moboynass mnoxarpynna (b-rpynma)», Manble u OoJbliMe TEPUOABI, COOTHOCUTH
o003HauYeHus1, KOTOphle HMeroTcss B Tabnuie «llepuoandeckass cucteMa XHMHUYECKUX
anemeHTtoB JI. M. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DBJEMEHTOB (COCTaB U 3apsija sApa, oOIllee 4YUCIO0 SIEKTPOHOB U
pacrpeielieHue UX M0 SJIEKTPOHHBIM CIIOSIM);

eKJIACCU(UIIMPOBATL ~ XUMUYECKHE  DJIEMEHThl, HEOPraHWYECKHE  BEIEeCTBa,
XUMUYECKHE peakiuu (10 YUCIAy U COCTaBY YYaCTBYIOIIMX B PEaKI[MU BEIIECTB, IO
TermnoBoMy 3hdexry);

eXapaKTEPU30BaTh (OMUCHIBATh) OOIHE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIacCOB,  NOATBEPKJasi  ONUCAHWE  MpUMEpaMH  MOJICKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHA;

[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALICHUN B Pa3TUYHBIX YCIOBUSX;

eBBIYUCIISTh OTHOCUTENBHYI0 MOJIEKYJISIPDHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JOJIF0 XMMHUUYECKOTO 3J€MEHTa Mo (opMylie COCIUHEHHS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINY;

*[IPUMEHSTH OCHOBHBIE ONEPAlU MBICIUTEIBHON ESITEILHOCTH — aHAIU3 U CHHTE3,
cpaBHEHHE, OO0O0OIIeHUEe, CHUCTeMaTH3alNIo, KiIacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB BEHIECTB M XUMHYECKHUX PEaKIIui,



€CTEeCTBEHHO-HAYUYHbIE METOJIbl MO3HaHUsA — HAOIIOJeHHEe, U3MEpPEHHE, MOJEIUPOBAHUE,
AKCHEPUMEHT (peasIbHBIM U MBICIICHHBIN);

eCIICJIOBATh IMpaBUJIaM TOJIb30BAHUS XMMHUYECKOW TMOCYAOW U J1abopaTOPHBIM
o0Opy/lI0BaHMEM, a TakKe IMpaBWiaM OOpAaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO U
coOMpaHHUI0 Ta3000pa3HBIX BEIIECTB (BOJOpOAa MW KHCIOpPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEIEIEHHON MAacCOBOU JOJEU PACTBOPEHHOI'O BELIECTBA, IUNIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHE HSKCIEPUMEHThl MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakMYC, (heHoN(DTalenH, METUIOPAHXK U JpYTrue).

K xoniy oOyuenuss B 9 kjacce mpeaMETHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

epPaCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHSITUN: XUMUYECKUIN 2JIEMEHT, aTOM,
MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKAsl PEaKIlusl, XUMUUYECKas CBSI3b,
TEIIOBOM 3(P(EeKT peakiuu, MoJib, MOJSIPHBIA OO0OBEM, PAcCTBOpP, AIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI,  DIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEeakluu HOHHOTrO OOMEHa,
KaTaJIu3aToOp, XHUMHUYECKOE paBHOBecHE, OOpaThuMble U HEOOpaTUMbIE pEeaKIluu,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTE, OKUCIICHUE U
BOCCTaHOBIICHHE, aJUIOTPONHUs, aM(POTEepHOCTh, XUMUYECKasl CBSI3b (KOBaJICHTHAsl, HOHHAS,
METAJTMYECKasi), KpUCTA/NINUecKas penieTka, KOppO3Hsi METAIOB, CIUIABbl, CKOPOCThb
XUMHAYECKOW PEeAKLNH, MpeesbHO nomyctuMas konnenTpanus [1/IK BemecTsa;

*WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U MPUMEHSThH 3TH
MOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

*HCIIOJIL30BaTh XUMHUECKYI0O CHUMBOJMKY Ji COCTaBJieHUS (OpMysd BelIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

eONPEACNSITh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHUX OJJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KIaccy
coeMHeHUH 10 ¢opMmyiaM, BHJ XHMHYECKON CBs3M (KOBajJEHTHAasl, HOHHAas,
METAJTMYECKasi) B HEOPTraHMYECKUX COCIMHEHUSX, 3aps] MOHA [0 XUMHUUECKO popmyse,
XapakTep Cpeabl B BOJHBIX pPacTBOpax HEOPraHUYECKUX COCIUHEHHM, THI
KPUCTAUIMYECKON PEUIETKU KOHKPETHOT'O BEILIECTBA;

epackpeiBaTh cMmbich [lepumogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAaHWE: OMUCHIBATh U XapaKTepu30BaTh TAOIMYHYIO (popmy
[lepuoguyeckoit cuUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh TOHSITUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobounas noxarpynna (b-rpymma)», manele u Oosblive
MEePUO/Ibl, COOTHOCUTh O00O3HAUYEHHUS, KOTOPHIE MMEIOTCA B MEPUOAMYECKON Tabiuile, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U
3apsi siApa, o0Iee YUCIIO BJEKTPOHOB U PACTPENIENIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM),



OOBSICHSITH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npejenax MaJiblX IEPUOJIOB U IIaBHBIX MOATPYMI C YUETOM CTPOEHUSI UX ATOMOB;

eKJIACCU(UIIMPOBATH ~ XUMUYECKHUE  DBJIEMEHThl, HEOPraHWYECKHE  BEIEeCTBa,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TeroBoMY 3 (PEKTy, MO UBMEHEHUIO CTETICHENW OKUCICHUSI XUMUYECKUX SJIEMEHTOB);

eXapaKTEPU30BaTh (OMHUCHIBATH) OOIHME M CIHEeMU(DUIECKHE XHMHYECKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

eCOCTaBJIATh YPABHEHUS AJIEKTPOJUTHYECKON UCCOLMAIIMU KHUCIOT, IIeJo4Yell u
COJIEH, TIOJIHBIE M COKpalIEHHbIC YpaBHEHHUS peaklUil HOHHOro OOMEHa, YpaBHEHUS
peaKkiuii, MOATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOW CBA3U MEXKAY BeElIECTBaAMU
Pa3JIMYHBIX KIACCOB;

epPaCKpbIBaTh CYIIHOCTh OKHUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUM MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3THX PeaKIuii;

[IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUI B Pa3IUYHBIX YCIOBUSIX;

eBBIYUCIISIT OTHOCUTENBHYI0 MOJIEKYJISIDHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0O XMMHUUYECKOrO 3J€MEHTa Mo (GopMmylie COSIUHEHHS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIINY;

eCOONIONATh TMpaBWIa TIOJIL30BAHHUS XUMHUYECKOM MOCyIOW U Jab0paTOPHBIM
o0Opy/loBaHMEM, a TakKe MpaBuwia OOpaIlleHUs C BEUIECTBAMU B COOTBETCTBHHM C
WHCTPYKIMSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO U
cOOMpaHUIO Ta3000pa3HBIX BENIECTB (AMMHUAKa U YTIIEKHUCIIOrO rasa);

e[IPOBOJINTh PEAKIMU, MOJATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IUYHBIX
BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUA-, HOUI-, KapOoHAT-, hocdat-
, CHJIMKAaT-, cylb(aT-, TUIPOKCHUII-UOHBI, KATHOHBl AMMOHHS W HWOHBI H3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX BEIECTB;

*[IPUMEHSITH OCHOBHBIE ONEPAIMN MBICIUTEIBHON EITEILHOCTH — aHAIU3 U CHHTE3,
cpaBHEHHE, 0000IIeHne, CUCTEMATU3AIIUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3EH
— JUIsI U3yYEHHs] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUM, €CTeCTBEHHO-HAy4HbIC
METO/IbI TTIO3HAHUS — HAOJII0ICHUE, U3MEPEHUE, MOACIUPOBAHNUE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KoanuyecrBouacos DJIEKTPOHHBIE
°
HaumeHoBaHuepasaejoB u (undposbie)
n/ Bcer | Kontpoabnbiepabor | IIpakTnyeckuepador
TeMIIPOTrPaMMBbI o0pa3oBaTebHBICpeCYp
n 0 bl bl bl

Pa3nen 1.1lepBoHayanbHbIeXUMHYECKHETIOHATHS

XumMust — BaxkHas 001acTh
bubmunoreka LIOK

1.1 7 5 2
€CTECTBO3HAHMSA U IIPAKTUYECKON hitps://m.edsoo.ru/7f4 1837

JACATCIIBHOCTH 4YCJIIOBCKA

12 B . " K 15 1 bubmuoreka [JOK
' CHIECTRA 1 XIMpHeCKHepearintt https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3nen 2.BakHeiilmme npeacTaBUTe I HEOPraHUYECKUX BelleCTB
bubmunoreka LIOK
. . T
21 Bosayx. Kuczopox. Tonstue 06 oxcraax 6 https://m.edsoo.ru/7f41837¢
bubmunoreka LIOK
. 1 1
2.2 Bonopon.Ilonsitue 0 KUCIOTax U COAX 8 hitps://m.edsoo.ru/7f4 1837
bubmunoreka LIOK
2. Bopa. P T 5 1 1
3 ona. PactBopsl. [lonsiTHe 00 OCHOBaHUAX hitps://m.odsoo.rw/7#41837c
24 OCHOBHBIEKJIACCHIHEOPTraHUYECKUXCOETUHE 1 1 1 Bbubmmorexa [JOK
' 1505071 https://m.edsoo.ru/7f41837¢c
Wroro no pasneny 30

Paznen 3.1lepunoanueckuii 3akoH u [lepunoanyeckasi cucrema xumnueckux 3j1emMeHToB JI. . MenneneeBa. CTpoeHneaToMoOB.
XuMnuyeckasacBsidb. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIEPEAKINHU

3.1 [lepuonnueckuii 3akoH u [lepuoanueckas 7 Bbubnmoreka [JOK




cucTemMa XuMuudeckux 3semeHToB /. 1.
Menpaene-eBa. CtpoeHueatoma

https://m.edsoo.ru/7f41837¢

Xumuueckas cBsizb. OKUCIUTETBHO- bubmuoreka [{OK
3.2 8
BOCCTAHOBUTEBHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢
" 15 bubmuoreka [{OK
TOTo Mo pasAeiy https://m.edsoo.ru/7f41837¢c
p 3 bubmuoreka [{OK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KITIACC

N KoanuectBouacon DJIeKTPOHHbIE
[
HaumenoBaHuepasaejoB u (undposbie)
n/ Bcer | KonTpoJabHbIepado IIpakTnyecknepado
TeMIIPOTrPaMMBbI o0pa3oBaTebHBICpeCyp
11 o ThbI TBI
bl
Pa3nen 1.BemecTBO U XUuMHYeCKHEe PeaKIIUU
L1 [ToBTOpEeHue u yriyOiaeHne 3HaHUH 5 | Bbubmuotexa [JOK
' OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 Bbubmmoreka [JOK
' KITHiT https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAST TUCCOLIHAIIUSI. 2 1 1 Bbubmmoreka [JOK
' XHUMHYECKUE PEAKIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Wroro no pasneny 17
Pa3nen 2.Hemeranibl 1 X COeAMHEHUSI
21 OOm1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 Bbubmuotexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u 6 bubmorexa HOK
' . PYIIBL -6 https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynnsl. A3ot, pocdop u ux 7 1 bubmorexa [IOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OOm1ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmorexa [IOK
' N PYIHIBL: poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COETUHEHHUS
Hroro no pasaeny 25




Pa3gen 3.MeTaaabl M HX COCIHUHEHUS

. bubmuoreka [{OK
3.1 ObupecpoiicTBameTanIos 4 https://m.edsoo.ru/7f41a636
. bu6muoreka [{OK
32 Baxueiiime MeTaIbl U UX COSIUHEHUS 16 hitps://m.cdsoo.rw/ 7412636
Hroro no pasneny 20
Pa3znen 4.Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B 3KU3HU YeJIOBEKa 3 bubmaorexa LIOK
' = p https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




IHOYPOYHOE INVTAHUPOBAHHUE

8 KUIIACC
Ne KoanuecrBouacon
arams DJleKTPOHHBbIeHN(PPOBHIEOOPA30B
n | Temaypoka Be KonTpoabHbl IIpakTHYeckn A y P PP P
YyeHus aTeJibHbIepecypchl
/ ero | epaboThbl epaboThbI
n
| [Ipeamer xumun. Posib xumuu B | 03.09.202 bubmunoreka LIOK
JKU3HU yenoBeka. Tena u BenecTra 5 https://m.edsoo.ru/ff0d210c
) [TonsiTHe 0 MEeTOAX TO3HAHUS B | 05.09.202 bubmuoreka [{OK
XUMUHU 5 https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1
3 «[IpaBuna paboTsl B 1abOpaTOpuu U | | 10.09.202 | bubnmoreka [[OK
npuéMbl 0OpaIeHus C 5 https://m.edsoo.ru/ff0d23dc
1a060pPaTOPHBIM 000PYTOBAHUEM
4 YucTeie BEIIECTBA U CMECH. | 12.09.202 bubmuoreka [{OK
CriocoOsbI paznienenus cMeceit 5 https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenue cMeceit (Ha mpumepe 1 1 17.09.202 | bubmorexa HOK
A . p p 5 https://m.edsoo.ru/ff0d28c8
OYHCTKU NTOBAPEHHOM COJIN)»
6 ATOMLL H MOMCKVIILL 1 19.09.202 bubmuoreka [{OK
Y 5 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE PJIEMEHTBI. 3HAKH 24.09.202 bubnuoreka [{OK
7 1
(CUMBOJIBI) XUMHUYECKUX 3JIEMCHTOB 5 https://m.edsoo.ru/ff0d2be8
8 IIpocThic 1 CI0XKHBIEBEIICCTBA 1 26.09.202 | bubmorexa HOK
p = 5 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOCYUEHUE 1 01.10.202 Bbubmmoreka [JOK




5 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BelecTB. XUMHUYeCcKasi opMyIa. 03.10.202 | bubnmoreka [IOK
10
BaneHTHOCTLaTOMOBXUMHUYECKUXAJIE 5 https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcCHUTENbHAsI aTOMHAsI Macca.
11 OTHOCUTEIbHAS MOJIEKY/ISPHAS 08.10.202 | bubmiorexa [IOK
yop 5 https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBast 10711 XUMHYECKOTO 10.10.202 bubmuoreka [{OK
3JIEMEHTA B COCAMHEHUU 5 https://m.edsoo.ru/ff0d350c
13 KonuyecTBo BemecTBa. MoJib. 15.10.202 bubmuoreka [{OK
MouspHas macca 5 https://m.edsoo.ru/ff0d5230
14 du3nyecKkue U XUMUYECKUE SIBJICHUS. 17.10.202 bubmuoreka [{OK
XUMHUEeCKas peakius 5 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBus NpOTEKaHUS 22.10.202 | bubmmoreka [[OK
XUMHYECKUX PEAKIIUI 5 https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsl MAacChl BEILECTB. 24.10.202 | bwubmmoreka [IOK
XUMHYECKUE YPABHEHUSA 5 https://m.edsoo.ru/ff0d3b88
Brrancienus koimdecTBa, MacChl
17 O 05.11.202 bubnuoreka [{OK
H P N 5 https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHid
Knaccudukamms xuMuaeckux
18 eaK I/Ig) (coeTrHEHUSI, Pa3I0KECHHSI 07.11.202 | bubmuorera IIOK
peaiht A s ’ 5 https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | SHIMKIOMEAUCT 0606yq CHHUE U 12.11.202 | bubmuorera OK
a AT ill 5 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allUsI3HAaHU T
20 | KoutponbHas padota Nel o Teme 14.11.202 | bubnuoreka [IOK




«BelecTBa U XUMHUYECKHUE PEAKLIUI 5 https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 A Kienopo SeMe 19.11.202 bubmuoreka [{OK
. Kucn — 3JIEMEHT U
BO3Ayxa poat 5 https://m.edsoo.ru/ff0d448¢e
npocroe BeuecTBo. O30H
DU3NYeCcKnue U XUMUYECKHUE

2 CBOMCTBA KUCIOPOA (peaKuu 21.11.202 | bubmmoreka [{OK
OKHUCIICHUSI, TOPEHUE). 5 https://m.edsoo.ru/ff0d4614
[TousaTHeoOoKCHIaX
CrocoObI MOTYYCHUST KHCIIOPOia B

7 5 o e o . p OIL 26.11.202 bubmuoreka [{OK

abopaToOpUM M TPOMBIIIJICHHOCTH.
11abopatop p 5 https://m.edsoo.ru/ff0d497a
[IpumeHnenuekucaopoaa
TennoBoit 3¢ ekt XuMrIecKoi
peaKkiu, IOHITHE O 28.11.202 | bubmuoreka [{OK

24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- 5 https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIUAX
TonnuBo (HedTh, yroab U METaH).

25 3 (ners, yr 5 ) 03.12.202 bubmuoreka [{OK

ArpASHEHHC BOSAYXA, CHOCODR €10 5 https://m.edsoo.ru/ff0d4c4a
MpPEeAOTBPALLICHUS
[IpakTrueckast pabora Ne 3 o Teme

2% ﬁ p Siparie 05.12.202 bubmuoreka [JOK
< HU
(LIOTYHEHAE 1 CODHP . 5 https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YUYEHHE €T0 CBOMUCTBY»

7 Bonopon — anemeHT u npocToe 10.12.202 | bwubmuoreka [{OK
BelecTBO. Haxoxaenue B npupoae 5 https://m.edsoo.ru/ff0d4dd0
DUu3nvYecKnue U XUMUUECKUE

)3 . . 12.12.202 bubnuoreka [{OK
CBOUCTEA BOAOPOAE. 5 https://m.edsoo.ru/ff0d4dd0
[IpumenenneBonopoa

29 a HCIOTAX I CO 17.12.202 bubmuoreka [{OK

Tax M COJIIX
OHATHE O KHCT 5 https://m.edsoo.ru/ff0d50d2




30 CriocoObI moTydeHust BOAOPOia B 19.12.202 | bubmuoreka [{OK
naboparopun 5 https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme

31 «[lonryuenue u cobrpanmre BOJAOPOIa 24.12.202 | bubmorexa HOK

7 . P AOPOAS, 5 https://m.edsoo.ru/ff0d4{42
U3YYCHHUE €ro CBOMCTBY

10 MonsipHblii 00bEM ra3oB. 3aKOH 26.12.202 | bubnmoreka [[OK
ABoraapo 5 https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHIECTBA

33 BEII[CCTBA ra3a 10 €ro M3BECTHOM 14.01.202 | bubmorexa HOK

. . Y 6 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Borunciaenus 00bEMOB ra3oB 10

34 ABHEHUIO PEAKIIMU HAa OCHOBE 16.01.202 | bubmorera OK
yp "p H . 6 https://m.edsoo.ru/ff0d5708
3aK0HA 0OBbEMHBIX OTHOIICHUH T'a30B

35 duznyecKkue 1 XUMUIECKUe 21.01.202 bubmuoreka [{OK
CBOWCTBA BOJIbI 6 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 06 23.01.202 | bwubmmoreka [IOK
WHAUKATOpax 6 https://m.edsoo.ru/ff0d59¢2
Bopna kak pacTBopUTEIb.

37 Hacpimmennbie u HeHAChIIIICHHBIE 28.01.202 bubmuoreka [{OK
pactBOpbl. MaccoBas 10715 BELIECTBA 6 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuyeckas padora Ne 5 o reme

38 «IIpuroroBieHne pacTBOpPOB ¢ 30.01.202 | bubamoreka [JOK
OIpEeAEIEHHON MAaCCOBOM J0JIEH 6 https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA

39 KonTponpHnas padota Ne2 o reme 04.02.202 | bubnuoreka [{OK
«Kucnopon. Bogopoa. Bona» 6 https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: coCTaB, KiIaccu(UKaIIUS, 06.02.202 bubmuoreka [{OK




HOMEHKJIaTypa 6 https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XMUMHUYECKUE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 11.02.202 | bubmuorexa HOK
’ 6 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIOB
4 OcHOBaHUsI: COCTaB, 13.02.202 bubmuoreka [{OK
KJaccu(uKaIms, HOMEHKIATypa 6 https://m.edsoo.ru/ff0d67ca
43 [TomydeHnune u XuMn4yeckue cBoicTea 18.02.202 | bubnmoreka [[OK
OCHOBaHUH 6 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kmaccudukaus, 20.02.202 | bwubmmoreka [IOK
HOMEHKJIaTypa 6 https://m.edsoo.ru/ff0dfee2
45 [TonmyueHnue u XuMn4yecKue cBoicTBa 25.02.202 | bubmmoreka [JOK
KHUCIIOT 6 https://m.edsoo.ru/ff0dfee2
Conu (cpemHne): HOMEHKIATYpa,
46 CHOCO(6E,II) HI([).H )GHI/ISI XI/IMI/I‘-IZEKI/IG 27.02.202 | bubmorexa HOK
. i ’ 6 https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas padora Ne 6.
47 Pemenue s3xciepuMeHTaIbHBIX 33a4 04.03.202 | bubnuoreka [{OK
1o Teme «OCHOBHBIE KJIACChI 6 https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COEAUHEHUI
I'enernueckas cBs3b MEXKIY
48 KJIACCaMH HEOPraHUYECKUX 06.03.202 | bubmmorexa [OK
. p 6 https://m.edsoo.ru/00ad9a50
COeMHEHU N
49 O6oOmeHne u 11.03.202 | bubmmoreka [JOK
cUcTeMaTU3alUsI3HAaHU I 6 https://m.edsoo.ru/00ad9cb2
KonTtponbsHnas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAHUUECKUX 13.03.202 | bubmorexa HOK
. P 6 https://m.edsoo.ru/00ad9¢la
COeMHEHU N
51 [lepBbie MONBITKU KIacCUPHUKALIUN 18.03.202 | bubnuoreka [IOK




XUMUYECKHX 3IeMeHTOB. [loHsTHE O 6 https://m.edsoo.ru/00ad9ffa
rpyNIax CXOJHBIX AIEMEHTOB
[Ieproanueckuii 3aK0H U
5 [Tepuoaunueckas cucrema 20.03.202 | bwubmmoreka [{OK
XUMHYECKUX 31eMeHToB /1. U. 6 https://m.edsoo.ru/00adas52¢c
MenpeneeBa
53 TlepHOIbL, FpYIIIIBI, HOAXpYMITE 25.03.202 bubmuoreka [{OK
6 https://m.edsoo.ru/00adas52c
54 Crpoenue atromoB. CocTaB aTOMHBIX 27.03.202 | bubmmoreka [{OK
saep. M3oTonsl 6 https://m.edsoo.ru/00ada342
CrpoeHue IeKTpOHHBIX 000JI0UeK
55 | aromoB snmeMeHToB Ileproandeckoii 08.04.202 |  bubmorexa [IOK
6 https://m.edsoo.ru/00ada6bc
cuctemnl /1. . Menaeneena
XapakTepucTuka XMuMHUECKOTO
56 3JIEMEHTA TI0 €T0 TMOJIOKEHHUIO B 10.04.202 bubmuoreka [{OK
[Iepuonnueckoui cucreme /1. W. 6 https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 | AUUL PasBUTHS HAYKW M IPAKTHKY. . 15.04.202 | bubnmoreka [[OK
N. MenpaeneeB — y4€HbIN, Me1aror 1 6 https://m.edsoo.ru/00ada96e
rpakJIaHuH
58 DNEeKTPOOTPULIATENBHOCTHATOMOBXHU 17.04.202 | bubnmoreka [[OK
MUYECKUXIIEMEHTOB 6 https://m.edsoo.ru/00adaab8
22.04.202 bubmunoreka LIOK
59 HNonHassxumMuueckasicBs3b
6 https://m.edsoo.ru/00adac34
60 KoBaneHnTHasnoasspHassXxuMu4eckasic 24.04.202 | bubnmoreka [JOK
BSI3b 6 https://m.edsoo.ru/00adaab8
61 KoBanenTHasiHenonsipHassXuMuuecka 29.04.202 Bbubmmoreka [JOK




SICBSI3b 6 https://m.edsoo.ru/00adaab9
6 CTeHeHLOKICTCHIL | 01.05.202 bubmuoreka [{OK
6 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBHO- | 06.05.202 | bubnuoreka [IOK
BOCCTAaHOBUTEBHBIEPEAKIIUN 6 https://m.edsoo.ru/00adb076
08.05.202 bubmunoreka LIOK
64 OKUCIUTEIN U BOCCTAHOBUTEIHN 1
6 https://m.edsoo.ru/00adb076
KonTtponbsnas padota Ne4 o teme
13.05.202 bubmunoreka LIOK
65 «CTpoeHue aroma. 1
6 https://m.edsoo.ru/00adb486
XHUMHUYECKASICBA3L)
66 PesepBubiit ypok. O0o01IeHNE U | 15.05.202 | bubnmoreka [[OK
cucTeMaTu3anys 3HaHui 6 https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O0o01IeHNE U 1 20.05.202 | bubamoreka [JOK
cucTeMaTu3anys 3HaHui 6 https://m.edsoo.ru/00ad9cb2
68 PesepBubiit ypok. O6o01IeHNE U | 22.05.202 | bubmmoreka [JOK
cucTeMaTu3anys 3HaHui 6 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68
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Ne KoanuectBouacon
Jarau3y | DieKTpoHHbIenNU(PPOBLIEOOPA30
n | Temaypoka Bc | Konrpoabnsl | IlpakTHyecku
YeHusl BaTeJIbHbIEPECYPChI
/ ero | epaéoThbl epadoThbI
n
[Iepuonnueckuii 3akoH. [lepuoanueckas
P P bubmuoreka [JOK

cucTemMa XuMuueckux 3semeHToB /. U.
Menpeneesa

https://m.edsoo.ru/00adb59¢e

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX

bubmunoreka LIOK
https://m.edsoo.ru/00adb6b6

MIEPHOJIOB

Knaccudukarus 1 HOMeHKIIaTypa 1 Bbubmuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMu4yecKkou CBSI3U U TUITBI bubnuorexa [{OK

KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/00adbac6

KonTtponpsHnas padota Nel mo teme
«[ToBTOpEHUE U yriIyONIeHHE 3HAHUH
OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»

Krnaccudukanus XuMHIECKUX peakiui
M0 Pa3IMYHBIM ITPU3HAKAM

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0

[ToHATHE O CKOPOCTH XUMUYECKOU
peakuuu. IIoHsTHE O TOMOIE€HHBIX U
TeTEPOreHHBIX PEaKLUIX

bubmunoreka LIOK
https://m.edsoo.ru/00adbe9a

ITonsgTre 0 XUMUYECKOM PAaBHOBCCHUMU.
@DakTOphl, BIUAIOLIYE HA CKOPOCTh
XUMUYECKOU PEaKLUU U NIOJI0KEHUE

bubmunoreka LIOK
https://m.edsoo.ru/00adc28¢c




XUMHYCCKOT'O PABHOBCCHUA

XJopa

9 OKHCIUTEIBHO- bubmunoreka LIOK
BOCCTAHOBUTEBHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3IeKTPOIUTUIECKOM

10 p P C 5 bubmuoreka [{OK

nccouuanuy. CHUIbHEIC U ClIa0bIe
A tan https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

1 W . bubmuoreka [JOK

OHHBICYPABHCHUSIPCAKITAI
P peaKt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U

12 . 5 06 bubmuoreka [{OK

OCHOBAaHMI B CBETC IIPCACTABICHUN O

. peAl https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUUECKOU TUCCOIAIUN
XuMUYECKre CBOMCTBA COJICH B CBETE

13 5 06 o CKOIi bubmuoreka [JOK

MPEICTaBIICHUN 00 DIICKTPOIUTHY 51
pel P https://m.edsoo.ru/00add8b2
JIACCOLMAIIAN
4| i bubmuoreka [{OK
OHSTHUE O THAPOIU3ECOTICH
AP https://m.edsoo.ru/00add9d4
15 060G . bubmuoreka [{OK
0O0IICHUE B CUCTEMATH3aUI3HAHUN
m I https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenue Bbubmuotexa [JOK
JKCIIEPUMEHTAJIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponbHas padorta Ne2 1o teme

17 5 P P oA bubnuoreka [{OK
«DIIEKTPOIUTHYCCKAS IU Haus.

p A tan https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUU B PACTBOPAX»
OO01ras XxapaKTepuCTUKA rajJOoreHOB.
P P N bubnuoreka [JOK
18 | Xwumuyeckue cBOWCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2




Xnoposonopoa. ConsiHast KUCIIOTa,

19 . bubmuoreka [{OK
XHUMHYECKHE CBOMCTBA, MOJTyUeHHUE
’ ya ’ https://m.edsoo.ru/00adel104
IpUMEHEHHE
IIpakTuueckas padota Ne 2 o Teme
20 ﬁ P N bubnuoreka [{OK
«ITonydenne COJISTHON KUCIOTHI
i .. o ’ https://m.edsoo.ru/00ade348
U3y4eHHue e€ CBOMCTB»
Brrancienus mo ypaBHEHUSAM
71 P . bubnuoreka [{OK
XHUMHYECKHUX PEaKi, €CJIU OOUH U3
peakiii, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
OO0mas xapakTepucTuka 31eMeHTOB VIA- Bbubmmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Annorponnbsie MoaU(HUKAIIMU CEPEI.
3 u P ¢ . P . bubmunoreka LIOK
axoJKJCHME Cephl U €€ COeTUHCHUI B
8 P VI[ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKUECBOMCTBACEPHI
24 CepoBosiopoa, cTpoeHue, (pru3ndeckue u Bbubmmoreka [JOK
XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHast KUCIIOTa
%5 b P P 5 bubnuoreka LIOK
W3HYECKHE U XMMHYECKHE CBOMCTBA.
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE MPOMBIIIJIEHHOIO CII0CO0a
2% P . bubnuoreka [{OK
MOJIyUYEHUSI CEPHOM KHCIIOTHI.
ya p . https://m.edsoo.ru/00adec8a
XUMHUYECKOE3arpsi3HEHUEOKPYKaoIIecp
€IbICOETUHEHUSMUCEPDI
7 Brruuciienue maccoBoii OJIU BRIXO1a bu6munoreka LIOK

IPOJAYKTA PEaKuu

https://m.edsoo.ru/00adec8a




OO01mas xapakTepuCTHUKA AIEMEHTOB V A-
rpymmbl. A30T, pacCpoCTpaHCHHUE B

bubnunoreka LIOK

28
npupojie, GU3NIECKUE U XUMUIECKHE https://m.edsoo.ru/00adeeab
CBONCTBA

29 AmMHaK, ero (pu3n4ecKue 1 XUMHUECKUE Bbubmuotexa [JOK
CBOICTBA, MOJyYEHHE U IPUMEHEHNE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o Teme

30 ﬁ P e ero bubnuoreka [{OK
«IlonydyeHue aMmmuaka, U3y4eHue er

. ye ya https://m.edsoo0.ru/00adf180
CBOWCTB)

31 A3zoTHas kuciora, e€¢ pusndeckue u bubmunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEU
aMMOHHUS B KAYECTBE MUHEPAIbHBIX

3 5 . P bubmuoreka [{OK

00peHMil.
YAobp . https://m.edsoo.ru/00adf518
XUMHYECKOE3arpsA3HEHUEOKpYXKatoIencp
€bICOEIUHEHUAMHUA30Ta
®ocpop. Oxenn pocdopa (V) n
3 o g) P ¢ q)(bp V) bubmuoreka [{OK
oc(opHas KUCI0Ta, PU3NIECKUE U
p N https://m.edsoo.1ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUEHUE
Hcnons3oBanue pochaToB B kKauecTse

34 | MHHCpAILHBIX yIoOpeHui. Bbubmuotexa [JOK
3arpsizHeHuenpupoHoiicpeapihocharam https://m.edsoo.ru/00adfc20
u
VYriepon, pacupocTpaHeHUEe B IPUPO/IE, Bbubmuotexa [JOK

35 .
duznyecKrue 1 XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxcuppl yraeposa, ux Gu3ndecKue u Bbubmmoreka [JOK

XUMHUYECKHE CBOMCTBA. DKOJOTHYCCKUE

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




HpO6HeMBI, CBsI3aHHBIC C OKCHUJI0OM
yraepona (IV)

37 | VYronbHas KUCIOTa U €€ COJTN bu6mmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast padbota Ne 4 mo Teme
18 "TTosrydyeHune yriekucioro rasa. Bbubmuotexa [JOK
KauecTBenHas peakuusi Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HoH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBaX KakK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCMHEHUSX YTIIepoaa
40 Kpemuuii u erocoenuHeHus bu6mmorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckast pabora Ne 5. Pemenue
A1 SKCIIEPUMEHTAIIbHBIX 3aJa4 110 TEME Bbubmmoreka [JOK
«BaxHeune HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTUHCHUS»
KontponwsHas padora Ne3 o teme
. bubnuoreka [{OK
42 «BaxHeiue HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTTUHCHUS»
OO01mast XxapaKTepUCTUKa XUMUIECKIX
43 3JIEMEHTOB — MeTaJuioB. MeTrayuinueckas Bbubmmoreka [JOK
CBS3b U METAUIMYECKASA KPUCTAUINYECKAS https://m.edsoo.ru/00ael103e
pemérka. PU3M4YECKUECBONCTBAMETAIIIIOB
XuUMUYECKUEe CBOMCTBA METAILJIOB.
. . bu6muoreka [{OK
44 | DnexkTpOXUMHUYECKHUH psij HANPSHKEHUM

MCETAJlJIOB

https://m.edsoo.ru/00ael 156




OOu1me crnocoObl MOJIy4eHNsT METALIOB.
CrutaBel. Beraucnenus no YPpaBHCHUAM

bubmunoreka LIOK

s XUMUYECKUX PEAKLUN, €CIIU OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH
46 | IlonsATHE O KOPPO3UMMETAIIIOB bubmroreia LIOK
https://m.edsoo.ru/00ael1278
47 IllenouHbIeMETAIITBI bubmorexa [IOK
https://m.edsoo.ru/00ae14b2
48 OKcuibl U THAPOKCUIBI HATPUS U KAJTHS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNnbHBIC METAIUIBI — KaJIbIIHI bubmuoreka [JOK
Y MarHuiu https://m.edsoo.ru/00ael Se8
50 | BaxnelnuecoeInHEHUAKATbIIAS bubmorexa [IOK
https://m.edsoo.ru/00ael Se8
51 O06o01IeHne 1 cucTeMaTU3alusI3HaHHA
5 JKEcTkocTh BOABI M CIOCOOKI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/00aec1886
| D o o
| https://m.edsoo.ru/00aclae8
YCTpaHEHUS
. bubmuorexa [{OK
>4 AromuHnii https://m.edsocl)_.[ru/Oanlc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA U Bbubmuotexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 | erneso bubmuoreka [{OK

https://m.edsoo.ru/00ae1d86




Oxcuppl, THAPOKCUABI U conn xene3a (1)

bubmunorexa LIOK

> u xene3a (I1I) https://m.edsoo.ru/00ae35¢e6
58 | OO6oO6menne u cucTeMaTu3alusI3HaHUH
[Ipaktuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIIbHBIX 33]a4 110 TEME Bbubmmoreka [JOK
«BaxHeie MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCAMHEHUS»
Briuncnenus nmo ypaBHEHUSIM
XUMUYECKUX PEaKIUH, €CITU OJIUH U3
G0 | PCarcHTOB JiaH B U30BITKE WIIN COACPIKUT Bbubmuotexa [JOK
IIPUMECH. https://m.edsoo.ru/00ael 750
BrruncnenusaMaccoBONI0IMBBIXOAATIPOTY
KTapeakinu
61 O06o01IeHne 1 cucTeMaTu3alusI3HaHHA
KonTtponpHnas padota Ne4 o teme
62 «BaxHenmune MeTauibl U UX
COCAMHEHUS»
63 BemectBa u maTepualibl B TOBCETHEBHOM bubmunoreka LIOK
JKU3HU YETIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE3arpsi3HEHUEOKPYKaoIIecp bubmmoreka [JOK
€J1bl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHNH 3K0JI0rMYECKUX Bubmuotexa [JOK
Y https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o01IeHNE U Bubmuotexa [JOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 | PesepBHbIil ypok. O6001ICHNE U Bbubmmoreka [JOK




CUCTEMAaTHU3aus 3HaHUN

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

68

PesepBubiit ypok. O6o0IIeHNE U
cucTeMaTHu3alus 3HaHui

bubmunoreka LIOK
https://m.edsoo.ru/00ad9cb2
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