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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 KOHLEMIINH MPENOJaBaHUs Y4eOHOro mpeaMera « 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 KOJUYECTBEHHBIE U
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COAEpKaHUS, PEKOMEHIYEMYIO
MOCTIEIOBATENIHOCTh ~ M3YYECHUSI XHMHUHA C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM O0ydYarouuxcsi, OMNpeAessieT BO3MOXKHOCTU TMpeaMera  Jis
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 MHpPA, BAXKHYIO
poJib UTparOT (PopMHUpYEMble XMUMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHUSX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aNIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOU, SHEPreTUUYECKOU,
MUIIEBOMN 1 SKOJIOTHUECKON 0€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuyenune xumun:

CrOCOOCTBYET  peanu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTUS U
(dhopMupoBaHUs KYJIbTYphI IMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEM
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 OPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlaHHbIe HampaBlieHHs] B OOYYEHUU XUMUM OOECIIEUMBAIOTCS CIEHUPUKOM
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
OCBOEHUE OOYYAIOUIMMHUCS CHCTEMBI MEPBOHAYAIBHBIX TMOHATHN XHWMHH, OCHOB
HEOPraHWYEeCKOM XHMHM UM HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSATUH
OPraHUYECKON XUMUMU.

CrpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHHU CHopMHpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepKaHu€ CKIIAJbIBACTCS 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 YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYE€HUS O CTPOCHUU aTOMa U XUMHUYECKON CBSA3U;

— TIPEACTaBICHHH 00 JJIEKTPOJUTHUYECKOM JUCCOIMAIMHA BEHIECTB B
pacTBopax.

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

OcBoeHHME TMpOrpaMMbl IO XHMHUU  CHOCOOCTBYET  (POPMHPOBAHUIO
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: «OKpyX AWMU MUpP»,
«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 KYJIBTYDHI.
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 TIIO3HAaHUS TPU H3YyUYEHUHU 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 U PA3BUTHE CIIOCOOHOCTEH K
XAMHH;

— o0ecrneueHne yciaoBui, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00yUAIOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATENbHOCTH, MO3HAHUS M CAMOMO3HAHUS, KIHOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITETCHIINK), WMEIONINX YHHBEPCAILHOE 3HAUYCHUE ISt
Pa3TUYHBIX BUIOB IEATCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW M €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, 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 OOydYarOUIUXCS 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 CPEBIL;

— pa3BUTHE MOTUBALlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOo(uiisi ¥ HANpPaBICHHOCTH AAJIbHEHIIIETO
oOy4eHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX IS M3Yy4YEHUS XUMUM 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

IlepBoHayaibHbIe XMMHUYECKHE 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. XHMHUYECKHE dIeMEHTbl. (CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

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

KommuecTBo BemecrBa. Moisb. MonsipHass Mmacca. B3auMocCBsi3p KOJIMYECTBA,
MacCchl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

PU3UUECKUE U XUMHUYECKUE SBIIEHUS. XUMHUUECKasl peakvs U €€ MPU3HAKHU.
3aKoH COXpaHEHHUSI MacChl BellleCTB. XUMHUUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeqUHEHUs, pa3I0OKEeHUS, 3aMEIIECHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOM, mpaBuUiaMu paboOThl B 1a0OpaTOpUu U
npuéMamu o0palleHus: ¢ J1abopaToOpHbIM 000PY/IOBAHUEM, U3YUCHUE U OMHCAHUE
(¢u3nYecKnux CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HaOJIOJCHUE
¢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 (II),
M3YUYEHHUE 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 MOJEJIEH MOJIEKYII
(1mapocTep>KHEBBIX ).

BaxHeiilue npeacTaBuTe/id HEOPraHMYeCKUX BelleCTB

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



MOJIyYeHUs KHUCIOpoJa B Jaboparopud 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. 3arpsi3HEHUE
BO3/1yXa, yCUIICHHE TapHUKOBOTro 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 Kak pacTtBopuTelib. 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'eHeTnueckas CBs3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONMPEAECICHHUE COAECPKAHUS KUCIOPOJa B BO3AYyXE, MOJYUCHHUE,
coOupaHue, paclio3HaBaHWE U W3YyYEHUE CBOICTB KHUCIOPOJa, HAOIIOJEHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUSL BO3HUKHOBEHHUS U
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)
(BO3MOHO HCITOJIb30BaHUE BHJICOMATEpUANIOB), HAOMIOeHHNE 00pa3IllOB BEIIECTB
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  BHUIEOMATEPHUAIIOB),



ucclenoBaHne OoOpa3llOB  HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3yueHue B3aumojeicTBusa 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, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

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

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. nekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIXx 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonnueckounr 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 I pa3BUTUA 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 BEHIECTB 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, DOJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIEeCTBAa, ra3, (U3WUYECKHE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TITAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dbortocunTes, aApixanue, ouocdepa.

['eorpadus: armocdepa, runpocdhepa, 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: BHUJBI 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. [loHsTne 0 XuUMHUYeCKkOoM paBHOBeCHU. DAKTOPHI,
BJIIMAIONIME HA CKOPOCTh XUMHYECKOM PEAKIIMA W TIOJIO)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 gucconuannuu. CUIIbHBIE U CTA0bIe JIEKTPOIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAIUIMYECKUX PEMETOK HEOPTraHUYECKUX
BEILIECTB — METAJNIOB U HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopuma Hatpusi), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKiuu
OT BO3JEUCTBUSl PAa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIEKTPONPOBOJIHOCTH
pacTBOpPOB BELIECTB, IMPOLECCA OUCCOLMALMU KHUCIOT, IIEJIOYEU U COJEU
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MAaTE€pUaNiOB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJCJICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIBHO-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, ¢GU3MUYECKHE UM XHMHYECKHE CBOWcTBa (OOIME 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. HaxoxaeHnue cepbl U €€ COEIUHEHUWI B MpUpoje. 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 MPUPOJE,
¢dbuznyeckre U XuMu4Yeckue cBorcTBa. KpyroBopot azora B mpupoje. AMMUak, ero
(dbu3nYecKre U XUMHUYECKHE CBOICTBA, MojlyueHue u npumeHenue. Conu aMMOHUS,
ux (pu3nyecKue U XMMHUYECKUE 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. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOIel Cpe/ibl COeTMHEHUSIMHU 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 (HU3NUYECKUEe 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 COCTUHEHUSIX
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.
[lonsiTe 0 GMONOTrMYECKU BaKHBIX BEIIECTBAX: 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. CoenuHenuss KpeMHusi B mpupoje. OOimiue mnpeacraBieHus 00
okcuae kpemHus (IV) m 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:

M3yueHHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBa
rajjoreHOoB M UX COEAUHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEpPUATIOB), HAOJIIOJEHUE Mpolecca OOYIIIMBAHUS caxapa Mo JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, 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
BHJIEOMAaTepUalioB), oOpa3naMu a30THBIX U (POCHOPHBIX yIOOpEeHUM, MojiyyeHue,
coOupanue, paclio3HaBaHWE U M3YYCHUE CBOICTB aMMMaka, MpPOBEJICHUE
KAueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U (ochaT-uOH U U3yUYEeHUE MPU3HAKOB
UX NPOTEKAHUS, B3AUMOIENCTBME KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MO>KHO WCIMOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3y4EeHUE MoOJelen
KPUCTAJTMYECKUX PEHETOK anMasza, rpadura, QymiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MoJIydyeHue, coOMpaHue, pacrno3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYECHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
MNPOAYKIHMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHeue HEMETAIIIbI 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]  KPUCTAJUIMYECKAas  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 U 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 IIeNOYHbIX METAauIOB H  HUX
COCIMHECHUM.

[IlenoyHo3eMeNbHBIE META/UIbl MAarHud M KaJdbLUMH: MOJIOKEHHUE B
[Tepnonnueckoit cucreMe xumuueckux 3neMmeHtoB J[. M. Menneneesa, crpoenue
HX aTOMOB, HaX0XJIeHUE B pupoac. PU3NYECKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelmue coenuHeHus KalblUs (OKCHUIl, THUIPOKCHUI, COJIH).
KéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

AsnroMuHUN: TIoJI0)KeHUE B [leproandeckoil CucTeMe XMMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aTtoma, HaxoxkacHue B npupone. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM]OTEpHBIE CBOMCTBA OKCHIA 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 cocrtaB, CBOICTBA U MOJTYy4YECHUE.

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 HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kele3a B KUCIOPOAE
(BO3MOKHO  HCMOJBb30BAaHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAaYECTBCHHBIX PEaKUMN HA WOHBI: MAarHus, KajabLMs, aJIIOMUHHUS, LIUHKA, KEle3a
(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 3a1a4 0 Teme «Baxueniue
METAJUJIbl U UX COEIUHEHUS.

XuMus ¥ OKpY:KaOLIafA cpeaa

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

XUMUYECKOE 3arpsA3HEHUE OKpYKawomieh cpeanl (MpeaeiabHas TOomycTUMast
KOHIIeHTpaius BemiecTs, nainee — [1JIK). Ponp xumuu B penieHun 3KOJIOTrHYeCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTtepuarbl).

Mescnpeomemmnule ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€d MpPU U3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4e€pe3 HCIOIb30BaHUE 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, Kilaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHHE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NapPHUKOBBIN
3 heKT, TeXHOTIOTHS, MaTEPHAIBI.

dusnka: Marepus, aToOM, DJJEKTPOH, 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, €IMHUIBI 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 PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHus JOCTUTAIOTCS B XO0J¢ OOy4eHMs] XMMHUU B €IMHCTBE YYEOHOW U
BOCIIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUIUCKUMU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU IIEHHOCTAMH, TNPHUHSATHIMU B
oOlllecTBE MpaBWIaMH W HOPMAaMHU TMOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3ALIUNA 00yUYarOITUXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3WTHBHBIX I[IEHHOCTHBIX OpPUEHTAUUd H
pacIIMpeHue OnbITa AEITEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIIEAUI0, MOHMMAaHUA 3HAYEHHUS XUMHUYECKOM HAyKH B KHU3HHU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOM HHMOpMaluei o
MEePEAOBBIX JTOCTHKECHUSAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaaIaHCKOT0 BOCIIUTAHMS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W MpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUHA B KOJIJIEKTHUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBAaTEIbCKOM, TBOPYECKOW W JPYrUX  BHJAX
NeSITEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOW JESATEIbHOCTH IIPU
BBITIOJIHEHUN Y4YEOHBIX, TMO3HABATENbHBIX 3aJ7]a4, BBIIOJIHEHUN XUMHUYECKUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIICHUS K B3AUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpollecce ITOW Yy4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHHE W TOCTYNIKM CBOMX TOBApHUILEH C NO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE W XHMHUYECKOW pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKA WU COCTABISIONINE
OCHOBY JIJIl TOHUMAaHHS CYIIHOCTH HAYYHOM KapTUHBI MUpa, MpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpA3BUTHUSL NPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOUN CPENOHU, O POJIM XUMHUM B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBbIE MJII OOBSCHEHHUS HAOII0aeMbIX MPOIIECCOB W SBJICHUM,
MO3HABATEIbHON, MH(OPMAIIMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMU TEKCTaMHU, CIPABOYHOMU



TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHUI0O M TMO3HAHMIO, TI0003HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TPOEKTHOM M  HCCIEAOBATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHS OOyUEHHS B
JaJIbHCUIIIEM;

4) popmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 37I0pOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEJICTBUU U
HEMPUATHE BPEHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuid OE30MaCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO0 Tpodecchii U Tpyia pa3IuyHoro poaa,
YBOXEHHE K TPYAYy M pe3yibTaTaM TPYIAOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHWM MO XUMHUM, OCO3HAHHBIM BBIOOP
WHJMBUIYallbHOU TPACKTOPUHU MPOJIOIKEHUsT 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycnenHou npodeccuoHanbHON EeSITENbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJalITUPOBATLCA B TIPO(PECCHOHATILHOM CpeJIe;

6) 3K0J10rM4eCcKOro BOCIMTAHMS

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE IIEHHOCTHU 3I0POBOTO U
O0e3zomacHOro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
MpaBuil 0€30MaCHOTO MOBEICHUSI IPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTyallUsX,
YTPOKAIOMINUX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTU MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYEHUH XUMUH, IJIs
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEN IIPUPOIHON CPENOU, IJIs IMOBBIICHUS
YPOBHSI  DKOJOTHYECKOW  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEeW UX PEeIICHUS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHLCSI UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHON NPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeAMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUS] OOIIEHAy4YHbIE TMOHATUA (3aKOH, TEOpHs,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbhIE
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJSAIOT Ha
OCHOBE 3HAHUHU U3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O IIEJIOCTHOU



HAay4YHOM KapTHUHE MUpa, U YHUBEpCAIbHbIE yueOHbIE JeiCTBUS (IT03HABATENIbHbIE,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIE), KOTOpbIE 0OecneyuBaroT (HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NeSATEeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHUS HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKY, YCTaHABIMUBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), HCIOIB30BaTh
MOHSATHUS JJIsl OOBACHEHUS OTJIENbHBIX (DAKTOB U SIBIICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
YCTaHABIIUBaTh MPUYUHHO-CIEJCTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHAYKTUBHbBIC, IEAYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJBI U 3aKIIFOUCHUS;

yMEHUE TMPUMEHSATh B TMpoIlecce MNO3HAHUS TOHATUS (IpeAMETHhIE U
MeTanpeIMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XUMUU,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHbIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHu4eckas (opMylna W ypaBHEHHUE
XUMUYECKOW PeaKIUH — MPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 3a7]a4, C yUETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATh M XapaKTepHU30BATh CYIIECCTBEHHbIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUN,
BBISIBIISITh ~ OOI[ME  3aKOHOMEPHOCTH, TMPUUYMHHO-CIECACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B M3yUaeMbIX MPOIIECCax U SIBIICHUSIX.

Ba3oBble uccienoBarejibckue e MCTBUS:

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABMUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MpuoOpeTeHHe OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOpMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpojieaHHoM padoTe.

Pabora ¢ undpopmaunmueii:

yMEHUE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJOB U (POpM Mpe/ICTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHETa), KPUTUUECKU OIICHUBATh NPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE MPUMEHATHh Pa3IMYHbIE METOJAbl M 3aMpOChl MPHU MOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX [l BBIMOJIHEHUS
y4eOHBIX M MO3HABATENILHBIX 3aJ1au ONMPE/IeIEHHOTO THUIA, MPUOOPETEHUE OMbITA B
o0JlacTU  HMCTHOJBb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMpATh ONTUMANIbHYIO (OpPMY TpeacTaBieHus] HHGOPMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3a/laud  HECJIOXHBIMU CXEMaMH, JuarpaMmaMu,
apyruMu popMamu rpapuKku U ©X KOMOUHALIUSIMU;

YMEHHUE WCIOJIb30BaTh W aHAIMU3UPOBATh B Ipollecce Yy4eOHOM U
UCCIIEIOBATENBCKON EeSTEIbHOCTH MH(DOPMAIIUIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEIBCKOr0 XO3SIMCTBA M TPAHCHOPTAa HAa COCTOSHHE OKpPY’KAIOMIEH TPUPOTHON
Cpelibl.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE YYeOHbIe 1eHCTBHS:

yMEHHUs 3aJlaBaTh BOIMPOCH (B XOJ€ Juanora W (WIH) JUCKYCCHUHU) TIO
CylllecTBY  oOCyXnaeMol  TeMmbl, (OpPMYIHUpPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEAJIOKEHHON 3a1a4H;

YMEHUSI  MPENICTABISATh  MMOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIHHOMN
NEATeNIbHOCTA B YCTHBIX U THCBMEHHBIX TEKCTax; JeiaTh MpPe3eHTAINI0
PE3YyIAbTATOB BBHIMOJIHEHUSI XMMHUYECKOTO0 SKCIEpPUMEHTa (J1abopaTOPHOrO OIBITA,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOICTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI y4e€OHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABAaTEILHOM U KCCIENOBATEIILCKOW  JIESITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIOIIUMX MpoOJieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3univii (00CyX aeHuss, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOpIAUHAIUS
COBMECTHBIX JCHCTBHI, OINpeaeNeHne KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJIHEHHOM PabOTHI U ApyTruUe).

PeryasiTuBHbIe YyHUBepcaAJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEILHO OMNPEACNSTh ILENU JeATeIbHOCTH, MUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee r(hPeKTUBHBIE CIOCOOBI pelIeHUsl YUeOHbIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOSATENbHO COCTaBJISITh WU KOPPEKTUPOBATh
NPEIOKEHHBIM  AJITOPUTM  JEUCTBUM IIPU BBINOJHEHUU 33JaHAM C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHUBAaTh COOTBETCTBHUE IMOJYUYEHHOTO pe3yJbTaTa 3asiBICHHOW 1€, yMEHUE
MCIIOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/1jiaraeMble B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mnpeaMeTHBIX PE3YJbTaTOB IO OCBOEHUIO 00s3aT€IbHOTO
COJIEpKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHOM pabodeil mnporpamMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHUS, YMEHUS M CIOCOOBI



NEeUCTBUM, creruduyeckue I TOpPeAMETHOM 007acTh  «XHUMHUSA», BUJIBI
NEATENBHOCTA MO  MOJYYCHUIO HOBOTO  3HAHWs, €ro HHTEPHpETalnH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHny oOydenus B 8 ki1acce nmpeMeTHbIe pe3ysibTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHATUHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEUHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHUS, XMMHYECKasl peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCMHECHUS, PEAKLIHMH PA3JIOKCHUS, PEAKIUH 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- U IHAOTEPMHUUECKUE PEeaKIuu, TeIioBoi 3P ekt peakiuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTalb, pPaaANYC
aToMa, XMMHYECKAsl CBSI3b, MOJIIPHAS W HEMNOJIIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTHOH, aHHOH, PacTBOP, MAacCOBasl JOJS BELIECTBA
(TIporIeHTHAs! KOHIIEHTPAIIHS ) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSATH 3TU MMOHATHUS NP OMMCAHUM BEIIECTB M UX MPEBPAILLICHUN;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JUIsI COCTaBlieHHs (popMyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLIHM;

e OINpENENsATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHHS  BJEMEHTOB B  OMHApPHBIX  COEAUHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas W HOHHAas) B
HEOPraHUYECKUX COCTMHEHHUSX;

e packpeiBaTh cMmbIcT Ilepumogmueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKHX 3JIEMEHTOB OT MX NOJIOKEHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraapo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMBbl XUMHYECKUX OJJIEMEHTOB: pa3JIN4yaThb IMOHITUA «TJIABHA
noarpynna (A-rpynma)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbllIMEe TEPHUOJIbI, COOTHOCUTH OO0O3HAUCHHsS, KOTOpbIE HUMEIOTCA B
tabmune «llepumoamyeckass cucrema XuMuueckux d3iemernToB J[. U.
MenzaeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIO IEKTPOHOB
U pacrpeeieHue UxX Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHThI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHWMHUYECKUX MPEBpAIICEHUA B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIE OIEpPalUi MBICIUTEIBHON JNEATeNbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMaTH3allhio, KJacCHU(]UKaInIo,
BBISIBJICHUE TPUYNHHO--CIICACTBEHHBIX CBS3€H — ISl M3YYCHHUS CBOWCTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cieioBaTh ~ NIpaBUJiaM  MOJB30BaHUS ~ XUMHUYECKOM  TOCylnod U
nabopaTopHBIM  00OpYJOBAaHUEM, a TakkKe IpaBujaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSIMU TI0 BBIIOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PACTBOPOB C ONPEICIEHHOM MAaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIBI0 UHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYyTrue).

K xoH1y oOydenus B 9 kijiacce mpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

pacKpbIBaTb CMBICH OCHOBHBIX XUMHMYECKHX MOHATHU: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUIecKasi CBs3b, TEILIOBOM 3PdeKT
peakiuu, MOJib, MOJISIpHBIA  O00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAS IUCCOLMALUA, PEAKIUA HOHHOI'O
oOMeHa, KaTaliu3aTrop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEaAKIIUU,
OKUCIIUTEIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTaHOBJIEHUE,
amotponus, aMm(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJICHTHAs, MOHHAS,
METAJUTMYECKasi), KpUCTAJUIMYECKasT pemeETka, KOpPpOo3usi METaioB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeAeabHO IOMyCcTUMas
koHueHTpauus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEILECTB U X MPEBPAILICHUII;
UCIOIb30BaTh XMMHYECKYI0O CHUMBOJIMUKY [IJIi COCTaBjieHUS (HopMyl
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

OMPENIEeNATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIAacCy COeIMHEHUM mo (opmynam, BUF XUMHYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, MeETa/UIM4YecKas) B HEOPraHHMYeCKUX
COCIMHEHUAX, 3aps]] MOHA MO0 XUMHUYECKOU (hopmyle, XapakTep cpelbl B
BOJIHBIX PAacTBOpPaX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTATUITMYECKON
PELIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMmbIChH [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHE: ONHUCHIBATh M XapaKTEpU30BaTh
Tabnuuynyto Gopmy [lepuoandeckoit CUCTEMBbl XUMHUUYECKUX 3JIEMEHTOB:
paznuuaTh TOHATHUS «JIaBHas moarpynmna (A-rpynmna)y u «moOo4Has
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003HaUYCHHUSA, KOTOpHbIE MMEIOTCI B MEPHUOJAMYECKOM TaOmuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
2JIEMEHTOB (COCTaB MW 3apsAna  sapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpefieieHue HX 1O DJIEKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTU B M3MEHEHHMH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npejenax MaliblX NEPUOJIOB U TJIaBHBIX MOATPYMN C Y4ETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIUPOBATH XUMUYECKUE SJIEMEHThI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBY Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEMEHEW OKHUCIeHUs
XUMUYECKUX PJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIHME M CHEeHMU(HUUIECKHE XUMHYECKHE
CBOMCTBa MPOCTBIX M CIOXHBIX BEHIECTB, MOJTBEpPKIas ONHUCAHUE
npuMepaMH MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKNAX PEAKIINU;

COCTaBJSITb YpPaBHEHUS BJIEKTPOIUTUYECKOW JIHCCOLMAIIMU  KHCIOT,
LIEJIOYEU U COJIEH, MOJIHBIE U COKPALEHHBIE YPAaBHEHUS PEAKLIIUU HOHHOT'O



oOMeHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHUCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKITUui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa dTUX PEaKIINiA;
IIPOTHO3MPOBATh CBOKMCTBA BEHISCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH IIPOTCKAHUS XHMHYCCKHX IIPEBpAIlCHUN B Pa3THIHBIX
YCIIOBUSAX;

BEIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W  MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHUUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

cO0JII01aTh npaBujia  IOJIb30BAaHUSA XUMHYECKOU IOCYyA0U Hu
na0opaTopHBIM  O0OpYJOBaHMEM, a TaKXke MpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOrO rasa);

MPOBOJIMTh  PEAKIUH,  IOJATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kKapbonat-, docdar-, cuwiMkKaT-, Cyib(ar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX paCTBOpPaX HEOPraHMYCCKUX BEIICCTB;

MIPUMCHSITh OCHOBHBIE OICPAllMM MBICITUTECIBHON AEATCIHOCTH — aHAJM3
W CHHTE3, CpaBHEHHE, O000OIIeHHe, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — NI M3Y4YEHUS CBOWCTB BENIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBCHHO-HAayYHbIE METOABl TO3HAHHS —
HaOJII0JICHHE, U3MEPEHHUE, MOJCIUPOBAHUE, SKCIICPUMEHT (PECaIbHBIA W
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne i/

HaunmeHoBaHMe pa3neioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuexkTpoHHbIe (HU(PpOBBIE) 00pa3oBaTeIbHbIE
pecypcsl

Pazpmen 1

. HepBonaqanLHme XUMHUYECCKHUEC NTOHATUA

XumMust — BaxkHas 001acTh

1.1 €CTECTBO3HAHMSI U NTPAKTUUECKON 5 Bubmuoteka L{OK https://m.edsoo.ru/7f41837¢
NeSITeTbHOCTH YeTOBeKa
1.2 BemecTBa u XuMn4eckue peakuuu 15 bubmuoteka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. Baxkneiilme npeacTaBuTeIN HEOPraHUYECKUX BellleCTB

Boznyx. Kucnopon. [Tonstue 06

2.1 6 bubmunoteka LIOK https://m.edsoo.ru/7f41837¢
OKCHIaX
Bonopon.Ilo € 0 KUCJIOTa

2.2 AOPOAL-LIOTATH nerotax 8 bubmunoteka LIOK https://m.edsoo.ru/7f41837¢
COJIAX
Bopa. PactBopsl. [Tousrue 00

2.3 A P 5 bu6munoteka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHSAX
OCHOBHBIC KJIACCHI HCOPTraHUYECK

24 HOBHH VH B HEOpTamHcekix 11 bu6munoteka LIOK https://m.edsoo.ru/7f41837¢
COCIMHEHUI

Hroro no pazneny 30

Pasnen 3. Ilepnonnueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHTEIbHBIE pPeaKkuumn

3.1

[Ieproanueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHYECKUX d1eMeHToB /. 1.

bu6muoreka ITOK https://m.edsoo.ru/7f41837¢




Menpene-eBa. CtpoeHue aroma

Xumnueckas cBsA3b. OKHUCIUTEIBHO-

3.2 BOCCTAHOBHTEbHEIE PEAKIIH 8 bub6munoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pasneny 15 bubmuoteka L{OK https:/m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmuoteka L{OK https://m.edsoo.ru/7f41837¢
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9 KITIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumMeHoBaHue pa3ieoB H TeM uudpoBbie
Ne i/m P Kontpoabsnbie | IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBo U XUuMHYecKHe peaKIuu
L1 [ToBTOpEeHue u yriybiaeHne 3HaHuH 5 | Bbubmuotexa [JOK
' OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bbubmmoreka [JOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS TUCCOLIHAIIUS. 2 1 1 Bbubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B pacTBOPax https://m.edsoo.ru/7f41a636
Wroro no pasneny 17
Pa3nen 2. HemeTannbl M X cOeTMHEHUS
21 OOm1ast XapaKTepUCTHKA XUMHUYECKIX 4 1 Bubmuotexa [JOK
' aneMeHToB VIIA-rpymnmsbl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHUYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [IOK
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOm1ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynnsl. A3ot, pochop u ux 7 1 bubmorexa [IOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mast xapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmorexa [IOK
' N PYIHIB: pos https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTMHECHHUS
Hroro no pasaeny 25




Pa3gen 3. MeTasjibl M HX COCIHUHEHUS

. bu6muoreka [{OK
3.1 Obmue crofiCTBa METILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
32 Baxueiiime MeTalIbl U UX COSIUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pasneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
41 B a 3 bubmuoreka [{OK
. €IIeCTBA U MaTepUaibl B )KU3HU YEJIOBE https://m.odsoo.r/7f41a636
Hroro no pasneny 3
P 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JarTa usyyenus

[Ipenmer xumun. Posib XumMuu B )KU3HU yenoBeka. Temna u

BELIECTBA

2 IToHaTHE O METONAaX MO3HAHUSA B XUMUHU 1

3 [Ipaktuyeckas padora Ne 1 «IIpaBuna paGoTsl B 1aboparopuu |
U IpuéMbI 0OpalieHus ¢ 1a0opaTopHbIM 000pyIOBaHUEMY

4 Uucrele BemecTBa U cmecu. CriocoObl pa3iesieHus cMeceit 1

5 [Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha mpumepe 1
OYHCTKU NTOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX 1
AJIEMEHTOB
IIpocTeie U CI0KHBIE BELIECTBA 1
ATOMHO-MOJIEKYJIIPDHOE YYEHUE 1

10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. XUMHUUECKas popmyIa. 1
BaneHTHOCTh aTOMOB XMMHMUYECKUX 3JIEMEHTOB

1 OtHocurenbHas atToMHas Mmacca. OTHOCUTEIbHAS |
MOJIEKYJIIpHAsl Macca

12 MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA B COCUHEHUN 1

13 KonunuectBo Bemectsa. Moab. MossipHas macca 1

14 DU3NYECKUE U XUMUYECKHUE ABJIEHUS. XUMHAUYECKasl peaKus 1

15 [Ipu3Haky 1 yciioBHs IPOTEKAHUS XUMUUECKUX PEaKLIUN 1

16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKHE YPaBHEHUS 1




Breraucnenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM

17 XUMHYECKUX PEAKIIUI

18 Knaccudukanus XuMHIECKUX peakiuil (CoeTnHEHMS,
pa3noKeHus1, 3aMeNIeHust, 00MeHa)

19 M. B. JlomoHOCOB — yuéHbIH-3HIKKIONEAUCT. O000IIEeHHE U
cucTreMaru3anus 3HaHUuM

20 KonTtponpsHnas padota Nel mo Teme «BermiecTBa 1 XuMHUECKHUE
peaxim»

21 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kucinopon —
AJIEMEHT U IpoCTOE BemiecTBo. O30H

2 dusnyecKkue U XUMUIECKHE CBOMCTBA KUCIOPO1a (PeaKIuu
okucnenus, ropenue). Ilonstre 06 okcugax

7 Crioco0bI mostyueHHst KHCI0poaa B JadopaTopuu U
IpoMbIlIeHHOCTH. [Ipumenenue kucnopoaa
TennoBoit 3¢ (hekT XUMHUUECKOH peakuu, IOHATHE O

24 TEPMOXUMHUYECKOM YPaBHEHHH, DK30- U DHIOTEPMHUUECKUX
peaxImsx

25 TomnmBo (HedTh, yrosib U MeTaH). 3arpsi3HeHHE BO3/1yXa,
CHOCcOOBI €ro Mpe0TBPAIEHUS

26 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue u cobupanue
KHCJIOpO/1a, U3yYEHUE €ETO CBOMCTBY»

7 Boaopox — aneMeHT u npocroe Bemectso. HaxoxxneHue B
Ipupoe

23 du3nyecKue 1 XMMHAYECKUe CBOMCTBA Bogopoaa. [Ipumenenue
BOJOpOJa

29 [ToHATHE O KHCIIOTaX U COJIAX

30 Crioco0bI mostyueHust BOAOPOa B 1a00paTopuu

31 [Ipaktuyeckas padora Ne 4 o reme «Ilomydenue u cobupanue




BOJI0POJIa, U3YYEHUE €TI0 CBONCTB

32 MonsipHblii 00bEM ra3oB. 3akoH ABOTaIpO 1
3 Brrurcnenus 00bEMa, KOJIMUECTBA BEILIECTBA r'a3a 10 €ro 1
U3BECTHOMY KOJIMYECTBY BELIECTBA WIIH O0BEMY
34 Brrancnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEakIMH Ha 1
OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHUI ra3oB
35 duznyeckrue 1 XUMUYECKHUE CBOMCTBA BOEI 1
36 CocraB ocHoBanuii. [lonsTre 00 HHIUKATOpax 1
37 Bopna kak pactBopurens. HachllleHHbIE U HEHACBILLICHHbBIE 1
pacTBOpbl. MaccoBasi 10J1s1 BELLIECTBA B pPaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme «IlpuroroBnenue
38 pacTBOPOB C OIpEAEIEHHON MacCOBOM J0JIeH PacCTBOPEHHOTO 1
BELIECTBA»
39 KonTtponpsnas padota Ne2 no teme «Kucnopoa. Bomopon. 1
Bona»
40 Oxcunpl: cocTaB, KiIaccu(uKaIys, HOMEHKIATypa 1
A1 [lonmyueHnne u XuMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U |
amM(pOTEpHBIX OKCHUIOB
42 OcHoBaHUS: COCTaB, Kiaccu(uKaIus, HOMEHKIATypa 1
43 [Tosyuenune nu XuMHYECKHE CBOKMCTBA OCHOBAHMIM 1
44 Kucnotsl: cocras, kiaccudukanus, HOMEHKIATypa 1
45 [Tosnyuenne 1 XuMHYECKHE CBOMCTBA KUCIIOT 1
46 Counu (cpenHue): HOMEHKIIATYpa, CIOCOOBI MOTyYeHUS, 1
XUMUYECKUE CBOMCTBA
[Ipaktuyeckas pabora Ne 6. Perienue skcriepuMeHTaIbHBIX
47 3az1a4 1o Teme «OCHOBHBIE KJIacChl HEOPTaHUYECKUX 1

COEIUHEHUIT»




I'enernueckas cBsI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX

48 . 1
COEIMHEHUN

49 O06o01IeHrne U CUCTeMAaTU3alNs 3HAHHIA 1

50 KonTtponsHas padota Ne3 no Teme "OCHOBHBIE KITacChI 1
HEOPraHUYECKUX COEAMHEHUN"

51 [TepBbie MOTBITKH KIIACCU(PUKAIINNA XUMHUECKUAX SJIEMEHTOB. 1
[ToHsATHE O TPyNIIaX CXOIHBIX JIEMEHTOB

59 Ilepuognueckuit 3axoH u Ilepuoguueckas cucrema 1
xuMudeckux aneMeHToB /. . MenaeneeBa

53 [Iepuonsl, rpynmsl, HOATPYIIIbL 1

54 Crpoenune aromoB. CocTaB aTOMHBIX siep. M30Tomsl 1

55 CTtpoeHue NMEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 1
[Iepuonnueckoii cucremsl Jl. 1. MenneneeBa

56 XapakTeprucTuKa XMMHUYECKOTO JIEMEHTA TI0 €ro MOJIOKEHUIO B |
[Iepuonnueckoii cucreme /1. 1. Menneneesa
3nauenue Ilepnoanueckoro 3akoHa JUIsl pa3BUTHSI HAYKU U

57 npaktuku. Jl. 1. MenaeneeB — y4€HbIi, Me1aror u 1
TrpaXXKIaHIH

58 DIIEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUUECKHUX JIEMEHTOB 1

59 HNonnas xumMuueckas CBs3b 1

60 KoBanenTHas nosisipHas XUMHUYECKas CBA3b 1

61 KoBanenTHas HenossipHas XUMHUYECKas CBA3b 1

62 CreneHb OKUCICHUS 1

63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINT 1

64 OKHCIUTENN U BOCCTAHOBUTEIHU 1

65 KonTtponbHnas padota Ne4 o Teme «CtpoeHue aroma. 1

XUMHYECKAs CBA3LY




66 PesepBHblii ypok. O000IIEHNE U CUCTEMATH3AIIHS 3HAHHIA

67 PesepBHblii ypok. O00O0IIEHNE U CUCTEMATH3AIIHS 3HAHHIA

68 PesepBHblii ypok. O000IIeHNE U CUCTEMATH3AIIHS 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KITIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JaTa usyyeHus

ITepnognueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX
anemenToB . 1. Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMHUYECKUX
JIEMEHTOB IEPBBIX TPEX NIEPUOJIOB

Knaccugukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB

Buapl XUMUYECKOU CBSI3U U TUIBI KPUCTATUIMYECKUX PELIETOK

KontponsHas padora Nel o teme «I[loBTOpenue u yriyoneHue
3HAHWI OCHOBHBIX Pa3AeNioB Kypca 8 Kiaccay

Knaccugukanus XuMHUecKuX peakiuii o pa3InyHbIM
pU3HaKaM

ITonatue o ckopocTu XumMudeckon peakuuu. Ilonstue o
TOMOTEHHBIX U F€TEPOrE€HHBIX PEaKLUIX

ITonatre 0 xuMu4ecKoM paBHOBeCUU. DAKTOPBI, BIMSIONIME HA
CKOPOCTb XUMHUYECKOU PEaKLMU U NOJI0KEHUE XUMUYECKOTO
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIE pcaknuuu

10

Teopust anekTpoauTHUecKoi nuccoruanuu. CUIIbHbIE U
cJ1a0bIe 3JIEKTPOIUTHI

11

HoHHbIe ypaBHEHUS peakui

12

XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUU B CBETE
MPEJCTABICHUNA 00 AIEKTPOTUTUYECKON TUCCOLIUAITTT

13

XVMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00
ANEKTPOIUTUYECKON AUCCOIMALINUI




14

[TonsTue o ruapoaU3e coyei

15 O06o00611eHre U cucTeMaTU3aus 3HaHUN

16 [IpakTuueckast pabora Ne 1. «Pernienne skcriepuMeHTaTbHBIX
3a1au»

17 KonTtponbsHas padota Ne2 o Teme «1aeKTpoIuTHYECKAS
qucconpanysa. XuMUYECKHE PEaKIUU B pacTBOPAX»

18 OO01ast XapaKTepUCTHUKA TAIOTEHOB. XUMUYECKIE CBOKCTBA Ha
npuMepe Xjaopa

19 XnopoBosopoa. CoJisiHast KUCIOTA, XUMUYECKHE CBOMCTBA,
N0JIy4YEHHUE, IPUMEHEHHE

20 [Ipaktuyeckas padora Ne 2 o reme «llomydenue constHOM
KHCJIOTBI, U3y4eHUE €€ CBOMUCTB)

21 Boruncienus no ypaBHEHUAM XMMUYECKUX PEAKLIUM, €CIIH
OJIMH U3 PEareHTOB JIaH B U30bITKE

22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymnisl

7 AnnorpornHsie Moaudukanuu cepsl. Haxoxaenue cepol u eé
COCAVHEHUN B IPUPOJE. XUMUYECKUE CBOKCTBA CEPBI

24 CepoBosiopoa, cTpoeHue, (PU3NIecKre U XMMUYECKUE CBOMCTBA

25 Oxcunpl cepbl. CepHasi KUCIOTa, PU3HUECKUE U XUMUYECKUE
CBOWCTBA, IPUMEHEHHUE
XVMHYECKUE PEAKIINH, JIEKALIUE B OCHOBE IPOMBIIIJIEHHOTO

26 croco0a MoTy4eHHs CEPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHNE OKPYKaIOLIEN Cpebl COEAUHEHUSAMU CEPBI

27 Brruucnenue MaccoBOM 10U BBIXOA MPOAYKTA PEAKIIUU
OOm1ast XxapaKTepUCTHKA AIEMEHTOB V A-rpynibl. A30T,

28 pacrpocTpaneHue B mpupoe, Gu3nieckue 1 XUMHYECKHIe

CBOICTBA




AmMuak, ero pusnueckre U XUMHYECKUE CBOMCTBA,

29 MOJIyYEHUE U IPUMEHEHHE

30 [Ipaktuyeckas padora Ne 3 o teme «llomydenue ammuaxka,
WU3YUYEHHE ETO CBOMCTB)

31 A30THas KHUCIOTa, €€ PU3NUECKUEe U XUMUYECKHEe CBOMCTBA
Hcnonp30BaHue HUTPATOB U COJIEW aMMOHHUS B KA4eCTBE

32 MUHEPAIBHBIX YA0OpeHHd. XUMHUYECKOE 3arpsi3HeHHE
OKpYKalOILEl Cpelibl COCIMHEHUSMU a30Ta

3 ®dochop. Oxcun dhocdopa (V) u pocdopHas Kuciora,
¢u3nUecKue 1 XMMUYECKHE CBOMCTBA, MOIy4YeHHE

34 Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATBLHBIX
ynoOpeHuit. 3arpsizHeHre npupoaHoii cpensl pocharamu

35 VYruepogz, pacnpOVCTpaHeHHe B Iipupoje, GU3NIECcKue u
XMMHYECKHUE CBONCTBA
Oxcuapl yriaepona, ux GU3NUECKUe 1 XMMUYECKHE CBOWCTBA.

36 DKosoruyeckre mpoodaeMsl, CBSI3aHHbIE C OKCUIIOM YIiiepoa
av)

37 VYroapHas KucioTa u €€ cosin

38 [Ipaktuyeckas padora Ne 4 o reme "IlonmydyeHue yriaeKucaoro
ra3a. KauectBennas peakiusi Ha kKapOoHaT-HOH"

39 [lepBoHavaabHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSIX yriepoaa

40 Kpemnuii u ero coequnenus

41 [Ipaktuyeckas pabora Ne 5. Perienue skcriepuMeHTaIbHBIX
3a/1a4 1o Teme «BaxxHenme HeMeTaulbl U UX COCIUHECHUS

47 KonTtponpeHnas padota Ne3 no tTeme «BaxHelie HeMeTalIbl U
UX COEIUHEHUS»

43 OOm1ast XxapaKTepUCTHKA XUMHUYECKHX JIEMEHTOB — METAJIJIOB.




Meraunueckasi CBs3b U METAJUIMYECKAsA KPUCTAIUITNYECKAS
pewérka. Pru3nyecKue CBOMCTBAa METAIIOB

XMMHYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUM s

4 HaIPsHKEHUN METaJIJIOB 1
O6u1me croco6b! nosrydenus MetayuioB. CriaBel. Beraucnenus

45 10 YPaBHEHUSIM XUMHYECKUX PEAKLIUM, €CIIU OJUH U3 1
peareHTOB COJACPKHUT MPUMECH

46 [lonsATHE O KOPPO3UH METATIIOB 1

47 IIleno4nbie MeTaJIbI 1

48 Oxcuapl ¥ TMAPOKCHU/IBI HATPUS U Kallus 1

49 IllenoyHO3eMENbHEIC METAILIBI — KAIbIIMI 1 MarHui 1

50 Baxkueimme coenuHeHUS KaIbIUS 1

51 O06o001IeHNne U CUCTeMAaTU3alHs 3HAHHIA 1

52 JXéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs 1

53 [IpakTuueckas pabora Ne 6 mo Teme "XKECTKOCTH BOIBI U |
MeTo/ibl €€ ycTpaHeHus"

54 AmoMuHUI 1

55 AmpoTepHbBIE CBOWMCTBA OKCUIA U THIPOKCHUIA 1

56 Keneso 1

57 Oxcuppl, ruapokcuabl u conu xenesa (I1) u sxenesza (11I) 1

58 O06o001IeHrne U CUCTeMAaTU3aINsT 3HAHHIA 1

59 [TpakTuueckast pabora Ne 7. Pemenue s3kcnepuMeHTaTbHBIX 1
3a7a4 1o reme «BaxkHenmume MeTaluibl U UX COEAUHEHUS
Brruncnenus o ypaBHEHUSM XUMUYECKUX PEaKIIHiA, eCITH

60 OJIMH U3 PEareHTOB JIaH B U30bITKE WM COJEPKUT IPUMECH. 1
Beruucnenus MaccoBol J0JIM BBIXOIA IIPOYKTa PEAKIUU

61 O06o001IeHNe U CUCTeMAaTU3alNs 3HAHHIA 1




KontponsHas padora Ned o teme «BaxkHelrie MeTaibl 1

62 1
UX COCMHEHUS
63 BemecrBa u maTepualsl B IOBCEIHEBHOM )KU3HU YEJIOBEKA 1
64 XHUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl 1
65 Ponb XuMuu B pemeHu# SK0JIOTHIECKUX MpooiemM 1
66 PesepBHbIii ypok. O0001IeHNE 1 CUCTEMAaTH3aIUs 3HAHU T 1
67 PesepBHbIit ypok. OO00IIEHNE M CUCTEMAaTH3aIUs 3HAHU T 1
68 PesepBHbIii ypok. O000IIeHNE U CUCTEMAaTH3aIUs 3HAHU T 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




YYEBHO-METOJINUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensia O.C., Octpoymos WU.I'., Cnankxos C.A.,
AxnmonepHoe obtmectBo «M3narenbctBo «IIpocBemnienne»
* Xumus, 9 knacc/ 'abpuensia O.C., Octpoymon WN.T'., Cnagkos C.A.,

AxkuunonepHoe obmectBo «M3aatensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHB. -
Peanuzanusa-tpedoBannii-dOI'OC-ocHOBHOTr0-00111€T0-00pa30BaHUs. -

Metoauueckoe-nocooue-mis-yunrens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/



https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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