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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OImero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON MPOTPAaMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe ¢enepanbHON paboyeil MporpamMmbl
BOCIHTAHUS U C YIETOM KOHLEHIMH MTPENo1aBaHus y4eOHOTr0 IpeIMeTa « XUMU I »
B 00pa3oBaTelbHBIX OpTraHn3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumMuu Ja€T MPEACTaBICHUE O MENsAX, OOIIel cTpaTeruu
oOy4eHHsl, BOCIHUTAHUS W Pa3BUTUS OOYYAIONIUXCS CPEACTBAMH Yy4yeOHOTO
npenaMera,  YCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJIepIKaHMUe,
NpEeIyCMaTpUBAET PACTpEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TeMaM MpPOrpaMMbl MO XUMHH, OTPENEsieT KOJMYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEePUCTUKU COJIepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHHS] XUMHH C Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTUKH Y4eOHOro Tmpoliecca, BO3PACTHBIX
0cOoOEHHOCTE OOydJarommxcsi, OMNpeAeNsieT BO3MOXXHOCTU TMpeaMeTa Jis
peanm3anuu TpeOOBAHWM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeibHOMU
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a TaAKKe TPEOOBAHHUHA K
pe3yibTataM 00y4YeHUs] XUMHUU Ha YPOBHE 1eNIel U3yUeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COIepIKaHUS.

3HaHWE XUMUHU CIY)KUT OCHOBOM 751 (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeiACcTaBICHUNA O MaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
poab urparT GopMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOTIIPEBPAICHUIX
SHEPTUU U 00 IBOJIIOIHMM BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM yCTOMYMBOTO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBON M 9KOJOTHUECKOI 0€30TTacCHOCTH, MPOOJIEM 3PaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM 11  caMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTypbl JUIHOCTH, €€ 00IIeH 1 PYHKIIMOHATHHOU TPaMOTHOC TH;,

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBINICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jarolmxcsi, HABBIKOB HUX CaMOCTOSITEIbHOM y4yeOHOW JesITEeIbHOCTH,
AKCHIEPUMEHTAILHBIX M MCCJIEAOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCuoHATLHOH AeSITETHHOCTH;

3HAKOMHUT CO CHEeUU(DPUKON HAYYIHOTO MBINUICHHS, 3aKJIaJbIBaeT OCHOBBI
L[EJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPO,IbI U YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarnoM B (GOPMHUPOBAHUH €CTECTBEHHO--HAYYHO M IPaMOTHOCTH 00 Y4 arOIXC S,



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTEC TBEHHO-
-Hay4YHBIM 3HAHUSAM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHUECKOE
oOpa3zoBaHue 00yJaroIHXCSI.

JlanHple HampaBjeHUs B OOYYEHMHM XHMHUU O0ECTEYMBAIOTCS CHenU(UKOi
CoZiepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISETCS  MEIaroTM4ecKu
alanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XUMHUH Ha OTNPEICIEHHOM dTarne €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUCHTHPOBAH Ha
OCBOCHHE OOYYAIONIUMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSTUN
OPraHuY€eCKOU XUMUHU.

CtpykTypa coaep>kaHus MpOoTrpaMMBbI 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Mojixoja K €€ n3ydenuto. Cojepx aHue CKIJbIBACTCS U3 CHUCTEMBI
MOHSTUI O XUMHUYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI IIOHITUI O XUMHUYECKOM
peakiuu. OO0e 53TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPUHIHUILY
MOCJIEI0BATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— YY€HHUS O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;

— TMPEACTaBICHUH 00 DIEKTPOJIUTHUUECKOW AUCCOLMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUST PACCMATPUBAIOTCS HAa OCHOBE OAMIUPUYECKU
MOJTy4€HHBIX M OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS IO CJICAOBATEIHHO OT OJTHOT O
YPOBHA K JAPYroMy, BBINOJHSS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl 1O XHUMHUU CIOCOOCTBYET (DOpMHUPOBAHUIO
MPEACTaBIICHUSI O XUMUUYECKOW COCTABJISIONICH HaydHOUN KapTUHBI MUpa B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAHUIO U
METOJ[aM TIO3HaHUsi B Hayke. M3ydeHue XuMuUM TPOUCXOAUT C TMPHUBIICYECHUEM
3HAHUM M3 paHee HM3YYEHHBIX Y4EOHBIX NpenMeroB: «OKpyKaroumii MHUp»,
«buonorus. S—7 knacce» u «Pu3uka. 7 Kiacc.

[Ipy wu3yyeHUH XUMUU TPOUCXOIUT (HOPMHUPOBAHUE 3HAHUKH OCHOB
XUMUYECKON HAyKH Kak 00J1aCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUYECKON
NESATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3agadya ydyeOHOro mpeamera COCTOUT B (OPMUPOBAHUU CUCTEMbI XUMHUYECKUX
3HAHUN — BaXHEHIHMX (DAKTOB, MOHSITHI, 3AKOHOB M TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHUM K HAayYHbIM METOJaM TMO3HAHUS TPU HW3YYCHUU BEUIECTB H
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUM B Y4E€OHO-TIO3HABATEIILHOW M Y4E€OHO-UCCIIEN0BATEIbCKOM
NEesITeTbHOCTH, OCBOEHMU MpaBUi 0Oe30MacHOro oOpalleHHus C BEIIECTBAMH B
IIOBCEHEBHOM KU3HHU.

[Ipn n3yyeHun XMMUM HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaYeHHe MPUOOPENH TaKue 1EH, Kak:

— (opMHpoBaHHE WHTEJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHNIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATUIO PEIICHU,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEIbHOM MO3HABATENLHON JEITENILHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHune yCIIOBHM, CIIOCOOCTBYIOIHX TPHUOOPETECHUIO 00 yJIAFOIIIAMHUC S
OMbITa Pa3HOOOpPa3HOUN AESATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHILIMN), MMEIOIIMX YHUBEpCAIbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJOB AESATEIbHOCTH;

— (¢dopmupoBanue oO0mel (QYHKIMOHAIBHOW U ECTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YMCJIE€ YMEHMA OOBSICHATb U OILCHUBATH SIBJICHUS
OKPY’KalOUIEro MHpa, UCHOJIb3Yys 3HAaHMSI U OIBIT, MOJIyYEHHbIE NMPU U3YYEHUU
XUMUHY, TPUMEHATh MX MPU PELIeHUH NpoOJeM B IMOBCEIHEBHON >XHU3HU H
TPYZLOBOU AEATENbHOCTH;

— ((opmupoBanne y o0OydalmMXCs TYMaHUCTUYECKUX OTHOUICHUH,
NOHUMAHMSI LIEHHOCTU XHUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKU 3KOJOTHYECKU
LEJIECO0OPa3HOr0 TMOBEACHUS B OBITY M TPYJOBOW JEATEILHOCTH B UEIAX
COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOJHOU CPEIbI;

— pa3BUTHE MOTHUBALIUKM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHHMS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOWMIIs U HANMpPaBICHHOCTH JAJIbHEHIIIET0
00y4eHus.

OO6miee yuCIO 4YacoB, OTBEAEHHBIX MJII HM3YUYEHHUS XUMHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBanusi, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleno), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPKXAHUE ObYYEHUA

8 KIIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuun. Posib XUMUK B KU3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOWCTBA BEUIECTB. ArperaTHO€ COCTOSIHUE
BelecTB. [loHATHE O METOJax MO3HAHUSI B XUMHUH. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI W MOJIEKYJIbI. XUMHUYECKHUE dJieMeHThl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BEHIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuueckas GopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KonuuecTtBo BemectBa. Mok, MosisipHas Macca. B3aumMocBs3b KOJIMUE€CTBA,
Macchl M YHCJAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo Qopmymnam
XUMHYECKHUX COETUHECHUMN.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAs PEAKIMS U €€ MPU3HAKH.
3aKoH COXpaHEHHs MacChl BellecTB. XuMudeckue ypaBHeHHs. Knaccudukanuys
XUMUYECKUX peaKIuii (COeTUHEHNS, Pa3JI0KEHHUs, 3aMEICHHsI, 00MCHA).

Xumuueckuil IKCnepuUMeHm:

3HAKOMCTBO C XMUMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B Ja00paTopuu u
npuéMaMu oOparieHus ¢ JabopaTopHBIM 000PYAOBaHUEM, H3YICHUE M OTIMCAHNE
(GU3UYIECKUX CBOMCTB 0Opa30OB HEOPTAHWYECKUX BECIIECTB, HAOJIOICHNE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAITMBAHUE
MEIHOM MTPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCTIOTOM) SIBJICHUH, HAaOI0IEHUE U
ONMCAHWE TPU3HAKOB MPOTEKAHMUS XUMUYECKUX peakuui (pasyio’KeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIAOM Oapus, pa3iioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3aUMOIeHCTBHE Kelie3a ¢ pacTBopoM com menu (1),
U3y4eHHE CTIOCOOO0B pa3JeieHHs] CMeCei: ¢ TTOMOIIbI0 MarHuTa, (pUIbTpoBaHHE,
BBITIApUBAHUE, JUCTHIUIAIM, XpoMaTorpadus, MpoBeeHNE OUYMCTKH ITOBAp CHHO U
CONMM, HAONIOJICHWE W  OMNHUCAaHUE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JlaHUE MOJIENIEH MOJIEKYJ
(IIapoCTEPKHEBBIX).

BaxuHeime npeacTaBuTe/IM HCOPraHMYeCKUX BelEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT U pOCTOE
BelecTBO. HaxoskneHuwe kuciiopoja B Hpupoje, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopoga. CrnocoOsb



NOJIlydeHHsT KHCJIOpoJa B Jaboparopuu M NpOMbIIUIeHHOCTH. Kpyrosoport
Kucaopoza B npupoe. O30H — autoTpoIHas MOAU(UKAIUS KHCIOPOIa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, yCUJIEHHEe MapHUKOBOTO 3(ekra, pazpyiieHue 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocToe BemecTBO. HaxoxkneHnwe Boaopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxy4yeHus. Kuciaorsl u conm.

MossipHbIil 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTtBoputens. PacTBOpBHI.
HacelieHHbIE M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOpHMOCTH BELIECTB B BOJE.
MaccoBas 1014 BelecTBa B pacTBOpe. XUMHUECKUE CBOMCTBA BOAbL. OCHOBAHHS.
Poiib pacTBOpOB B IpUpOJE U B )KU3HU YenoBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHue NpUPOAHBIX BOJI. OXpaHau OYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanus neoprannueckux coeamHeHuid. Oxcuapl. Knaccudukanus
OKCHUJIOB:  coJiecoOpasywommue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. HomeHknmarypa okcumoB. Du3nueckue M XUMHUYECKUE
cBoMcTBa OKCUAO0B. [losyuenne okcuaos.

OcnoBanus. Knaccudpukanuss OCHOBaHUI: IIENOYM U HEPACTBOPHUMBIEC
ocHoBanus. HomeHkiarypa ocHoBaHui. Du3n4eCKUE U XUMHUYECKUE CBOKCTBA
ocHoBaHuu. [lonyuenue ocHOBaHU.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @usznyeckue u
XUMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHocTn MmerauioB H. H. bekerosa.
Ilonyyenue KucIor.

Comn. Homenknarypa coseil. @PU3NUYECKUE U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuyenue coneu.

['eneTnyeckas CBSI3b MEXKAY KIIACCAMHU HEOPTraHUYECKUX COEIUHEHUN.

Xumuueckuit IKcnepumenm:

Ka4€CTBEHHOE OIPEAEICHHUE COAEPKAHUS KHUCIOPO,1a B BO3AYXE, I0JIy4EHHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOpPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KHUCJIOPOAOM U YCIOBUS BO3HHUKHOBEHUS U
npeKpaiieHus ropeHus (mokapa), O3HaKOMJIEHME C 0O0pa3laMu OKCHIOB H
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB BOoJOpoaa (ropeHue), B3auMoieiicTBrue Bogopoaa ¢ okcuaom meau (11)
(BO3MOXHO HCIIOJIh30BaHNE BHUIEOMATEPUAIOB), HAOMIOAEHIUE 00Pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHMS BEIIECTB C
Pa3IMYHON pPaCTBOPHUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA, B3AUMOJECUCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB),



HCCJICIOBAaHUE OOpa3lOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJIFOICHIE N3MEHEHHUS OKpacKH MHIUKATOPOB B PACTBOpaxX KHUCJOT U MICIIOYEH,
u3ydeHue B3aumojeincTBusa okcuaa meau (ll) ¢ pactBopom cepHOIl KHUCIIOTHI,
KHCJIOT C METaUlaMH, PEaKIUN HEUTpAIM3alrd, IOJYYEHHE HEPACTBOPMMBIX
OCHOBAHHM, BBITECHEHUE OJHOTO METAJUIA JPYTUM M3 PACTBOPA COJIM, PEIICHUE
DKCIICPUMEHTAIBHBIX 3a7a4 Mo TeMme «BaxHelme kiacchl HEOPTaHHMYECKHUX
COCIUHCHMID).

Iepuoanyecknint 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yieMenToB JI. U. MenaeseeBa. CtpoeHne aTtoMoB. XHUMHYECKasi CBA3b.
OKHCJIUTETBHO-BOCCTAHOBHUTE/IbHbIE peaKIMU

[lepBbie TOMBITKU KIAaCCUPUKAIUMU XUMUYECKUX 3yieMeHTOB. [loHsaTne o
IPYINax CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
raJIOT€Hbl, UHEPTHBIE a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(POTEPHBIE OKC U bl
U TUJPOKCUBL.

Ilepnonnueckuii 3akoH. [leproanueckas cucteMa XMuMUYECKUX SJIEMEHTOB /.
.  MenneneeBa. KopoTkomepuonHas Y JJIMHHONEPHOJAHAsA  (OpPMBI
Ileproguueckor cuctemol xumudeckux 3yeMeHToB [l. 1. MenneneeBa. Ilepuoabl
u rpynnbl. OU3UUECKHII CMBICH MOPSJKOBOTO HOMEpPA, HOMEPOB IMEpHOAa U
TPYIIIbI 3JIEMEHTA.

Ctpoenne atromoB. CocTaB aroMHBIX siziep. M3oTonsl. DnekTpoHsl. CTpoeHue
MEKTPOHHBIX 000JI0OYeK aroMOB TEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoguueckor cuctemsl . M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxenuto B [lepunoguueckoit cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTA H3MEHEHUs pPajguyca arOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKNX U HEMETAUIMYECKUX CBOMCTB MO TPYIIIAM U MEPHUOAaM.

3Hauenue [lepuoanueckoro 3akoHa v [ lepnoguueckoit CHCTEMbI XUMUYECKUX
AJIEMEHTOB Uil pa3BuThUs Hayku U mpaktuku. . WM. MenneneeB — y4é€Hbld U
rpaXKJaHUH.

Xumnueckass cBsizb. KoBasieHTHas (MOJisipHAass Y HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMHUUYECKHUX AIeMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIILHBIE  PEAKIIUU.
[Ipouiecchl OKUCIIEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepuMenm:

M3y4yeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHUCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJOT U IIEIOYEH, MPOBEIACHUE OIbBITOB,
WUTIOCTPUPYIOIIMX  HPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX  PEAKIIMI
(ropeHue, peakiuy pa3aoKeHUs, COSTUHEHUS ).

Mestcnpedmem novle céa3u



Peanu3zanus MEXNpEeAMETHBIX CBS3€M MPU M3YYEHUM XUMUU B 8§ Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISAIOMIMUXCS CUCTEMHBIMU IS OTEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MMOHSATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCHEPUMEHT, MOIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ,
W30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, dJIEKTPUYECKUM 3apsijl, BELIECTBO, TEJO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEPEHUs, KOCMOC, IUIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMUMHYECKas peaKUus

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. Menpeneea. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaWsd, KaJIbLHMsI M HX
COCQUMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmoamdeckoit
CHCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUMNA KPUCTAUIMYECKON PEIIETKH U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccuduxaiuss 1 HOMEHKIaTypa HEOPTAHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3jJUYHBIM KJIaccaM HEOPTaHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BELIECTB.

Krnaccuduxaruss XaMu4ecKUX peakiyii Mo pa3IMyHbIM MpU3HAKaM (110 YHUCTY
U COCTaBYy Yy4YaCTBYIOLIMX B pEaKlMU BEIHIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTalnu3aropa). DK30- U SHJI0TEPMUUECKHUE PEAKIIUN, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonstne o ckopoctu xumuyeckol peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpPATUMBIX XUMHUUECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. Ilouarue o karammse. [lonsatue o xumudeckom pasHoBecun. MDakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIMH U IMOJOXKEHHE XUMHYECKOTO
paBHOBECHS.

OKHCIIMTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  DJICKTPOHHBIA  OasaHcC
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakumu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUMM C HCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTUUECKOHN TUCCOUMALUH. DJIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHn3M AUCCOLMALMM BEIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoi cBa3u. Crenenp aucconuanuu. CUIbHbIE U ca0ble AIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHA. Y ClI0OBUS MPOTEKaHUS PEAKIUil HOHHOTO OOMEHa,
NOJIHBIE W COKpAalllEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconmanuu. KauectBeHHbIE peakiiuu Ha HOHBI. [IoHATHE O TUIPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm

O3HAaKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAUIOB M HEMeTauloB (rpadura M ajiMasa), CJIOXKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JEWUCTBUS pPa3IM4HBIX (PAaKTOPOB, HCCIECAOBAHUE DIEKTPONPOBOJHOCTH
pacTBOPOB BEIIECTB, IpOILECCa JAUCCOLUMALMU KHUCJOT, IIENOYEed U COJIeU
(BO3MOKHO  HCIIOJIb30BAaHUE BUAECO MarepUalioB), IPOBEJCHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHMe oOcaJKa, BBIJEICHUE Ta3a, OOpa3OBaHHWE BOJbl), OIIBITOB,
WUTIOCTPUPYIOIIMX  IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIIBHBIX — PEAKIIHN
(ropeHue, peakluy pa3yIoKEHHsI, COCTMHEHUS ), pacIlO3HAaBaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUMii HA HOHBI, PEUICHHE
DKCHEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTanibl 1 X COeAMHEHMS

OOmas xapakrtepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pu3ndyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJloOreHoB. XHMHYECKHE CBOWCTBA Ha MPHMEpPE XJOpa
(B3aMMOJEHUCTBUE C METAUIaMH, HEMETAUlaMU, ILIeloYamu). XJIOPOBOJIOPO.
CoJisiHasE KMCJOTAa, XMMUYECKUE CBOMCTBA, IMOJy4YE€HUE, TPpUMEHeHue. JleiicTBre
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeume XJIOpuabl U UX
HaXOXK/JIEHUE B IPUPOJE.

O6uras xapakrepuctuka 371eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3uueckue CBOWCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOJ1a U CEPbI. AJUTIOTPOMIHbBIE MOIHU(PUKAILIMHA KUCIOPO1a
U cepbl. XuMuueckue coiictBa cepbl. CepoBoOpo, cTpoeHue, Gu3nueckue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (Qu3nUecKkne W XUMHUYECKHE CBOMCTBa (00IMeE Kak
NpeNCTaBUTENs] Kjlacca KUCIOT U creuuduyeckue). XUMUUYECKHUE PEaKlvu,
JeXKalllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJy4YeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCA0ThI. COJIM CEPHOM KHCJIOThI, KAYE€CTBEHHAs pEAaKIUsl Ha



cynb(ar-uon. HaxoxmeHue cepbl u €€ COCIUHEHUN B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSMH Cepbl (KUCIOTHBIE JIOXK[IH,
3arps3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEI0TBPAICHUS.

OO6mras xapaktepucTka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIEHU OKUCIEHHS. A30T, paCIpOCTPaHEHHUE B MPUPOJIE,
duznueckue u XumMuieckre cBoicTa. KpyroBopor azoraB nipupoje. AMMHAK, €r0
du3nyeckre 1 XUMUYECKHUE CBOMCTBA, oJTyuyeHHe 1 npumeHenue. Coau aMMOHUS,
ux (pu3MYecKue 1 XUMHYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
HMOHBI aMMOHUS. A30THasi KUCJOTa, €€ MoJydyeHue, (pu3mueckrue U XUMHYECKHe
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEHW aMMOHMS B Kaue€CTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHYECKO€ 3arpsI3HEHNE OKPYKAOUIEH Cpelbl COETUHEHUSIMU a30Ta
(KMCJOTHBIE JOXAM, 3arpsi3HEHHE BO3AYyXa, NOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUeckue U XUMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckre 1 XUMHUIECKHUE CBOMCTBRA,
noJsyuenue. McnonbzoBanue GpochaToB B Ka4eCTBE MUHEPAIBbHBIX y100pEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJEHUS.  YTJEepod,  aUIOTPOMHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. AfncopOuus. KpyroBopot yriepoja B npupoje. OKCuibl yriepoaa, ux
du3znueckue M XUMUYECKHE CBOWCTBA, JACHCTBME HA JKUBbIE OPTAHU3MBI,
NOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a T1yI00anbHOTO TMOTEIICHWS KJIMMara, MapHUKOBBIN
s dekt. YronpHas KucoTa U € CoJi, UX (PU3NIECKUe U XUMMUYECKHE CBOMCTBRA,
nojyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIICHHOCTA U CEITbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHIATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUS X
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STaHOJI, TJUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoiHbIE HMCTOYHHUKHU YIJIEBOJOPOAOB (yrojb, MNPUPOAHBIM Ta3, HedTh),
MPOJYKTHI MX mepepadoTku (OEH3WH), UX POJb B OBITY W MPOMBIILICHHOCTH.
[lonsiTe 0 OMOIOTUYECKH BAXKHBIX BEILIECTBAX: KUpaX, OelKax, yriieBoJaax — U Ux
poIM B OKM3HM 4elloBeKa. MarepuabHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHECHUM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWMCTBA, IMOJy4YeHUE U
npuMeHnenre. CoeauHeHuss KpeMHUs B mpupoje. OOmme mnpeacTaBicHUs 00
okcune kpemuus (1V) u kpemuueBoit kuciote. CUIMKATHI, UX UCIOJb30BaHNUE B
OBITYy, B MPOMBIIICHHOCTH. BaxkHeMIle CTpOUTENbHbIE MaTepualibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, ene300eToH. IIpobiaeMpl 6e30macHOT0 MCITOIb30BaHUS
CTPOUTEIbHBIX MATEPUAIIOB B ITIOBCETHEBHOW KU3HH.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
NpOBe/IeHNe KaueCTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOJIOICHUE TPU3HAKOB
UX TPOTEKAHHUS, ONBITHI, OTpaXarolmye (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA
TAJIOTEHOB U MX COEAUHEHHM (BO3MOJYKHO HCIIOJb30BAaHUE BHUAEOMATEPHUATIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHUAMH (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYCHHE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHOM CepHOl KUCIOTHI, POBEIEHNE KaueCTBEHHOM peakiiy Ha Cyabdar -
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a30Ta, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCHOJB30BAHUE
BHJIEOMAaTEepUaIoB), oOpa3liaMu a30THBIX U (POChHOPHBIX yI0OpEeHH, MOTyUYeHuE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX PEaKIUil Ha MOH aMMOHUsS U PocdaT-uOH U U3yUYEHHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHACIJIOTHI C MEJIBIO
(BO3MOKHO  HUCIOJb30BAaHUE  BUACOMATEPUATIOB),  H3yYEHUE  MOJeEneH
KPUCTAUTMYECKUX PEIIETOK anMasa, Tpadura, ¢QyiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOLMHU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MoJlydeHue, COOMpaHue, pacro3HaBaHUE U U3yUEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEaKlMi Ha KapOOHAT U
CUJIMKAaT-UOHbl W W3YYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKUMEN CWIMKATHOW TPOMBIIUICHHOCTH, PEMICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe « BaxHelmme HeMeTauibl U X COETUHEHUS .

MeTasibl 4 MX COCAMHEHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
ux nojoxeHus B Ilepmogmueckoil cucteme xXumMuU4yeckux osnemenro /I N
MenneneeBa u ctpoeHuss aroMoB. CTpoeHue mMeTauioB. MeTajuinyeckast CBsi3b U
METAUIMYECKAd  KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXMUMHUYECKHM  Psfl
HanpspKeHu MeTauioB. Gusndeckue U XuMUYECKUe CBOCTBa MeTawioB. OOmmme
CrocoObl ToJlydeHuss MeTauioB. [loHSATHE O KOPpO3UHM METAUIOB, OCHOBHBIE
CrocoObI 3anUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, JIOPATIOMUHUM,
OpoH3a) M X IPUMEHEHUE B OBITY U IPOMBIIICHHOCTH.

[[lenoyHble MeTAJUIBL: MOJOKEHHUE B [leprnoaAnvecKoil CUCTEME XUMHYECKHUX
anemeHToB . M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaxO0KJEHUE B MPUPOLE.
du3nueckrue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U



TUAPOKCHUIBI HaTpusi W Kamus. lIpuMeHeHue WIETOYHBIX METAUIOB U HX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MAarHWd W KaJbLMW: IIOJIOKEHHE B
Ileprnoanueckor cucrteMe xumuueckux sneMeHToB 1. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJeHue B npupoae. Duszndyeckue 1 XuMu4eCKue CBOMCTBA MarHus
U Kanbuus. Baxuelmme coequHeHUs Kaiplus (OKCHJI, THAPOKCHUI, COJIH).
XKécTrkoCcTh BOABI M cIOCOOBI €€ YCTpaHEHUS!.

AnroMuHHN: 10JI0KeHUE B [leproinueckol CuCcTEME XUMAYECKUX DJIIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxoXieHue B npupone. dPusmyeckue u
XUMUYECKUE CBOMCTBA amoMHUHUS. AM(OTEpHBbIE CBOWCTBA OKCUAA U THIPOKCHUIA
ATFOMUHUS.

Keneso: nonoxenue B [lepnoanueckoi CUCTEME XUMHUYECKUX SJIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aTOMa, HAXOXKAECHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBaA kene3a. OKcuibl, TUApOKCHU bl v con xxene3a (1) u sxenesa
(1), ux cocrtaB, CBOMCTBA M TIOJyUCHHE.

Xumuueckuit IKcnepumenm

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEUCTBHS OKCHUAA
KaJdbl[Msl W HATpUsl C BOJAOW (BO3MOKHO MCIIOJIb30BaHUE BUACOMATEpPUAIIOB),
MCCJIEOBAHUE CBOMCTB KECTKOW BOJIBI, TPOLIECCA TOPEHUS HKeNe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUMii HAa MOHBI: MArHUs, KaJbLMs, aJIOMHUHMS, LIUHKA, Kele3a
(I u xene3a (111), meau (I1), HaGnrOIEHKE M OMUCaHKE TPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HOHAaMHU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHHUS
Y TUAPOKCHUA IMHKA, PELICHNE SKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe « BaxHelnmue
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYXKAKOIIAA cpeaa

BemectBa u marepuansl B IIOBCEIHEBHOM KU3HU 4eloBeKa. bezomacHoe
UCIIOJIb30BaHKUE BEILIECTB U XUMHUYECKUX peakiuil B ObITy. [lepBas momouip npu
XUMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpenbl (MpeaenbHas JomyCcTUMas
KOHLIEHTpauus BeuiecTs, naiee — [1JIK). Poib xumun B pemeHnn 3K0JI0THYECKUX
npooJiem.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3IoB MaTepHaIOB (CTEKJIO, CIUIABbl METAIOB, MOJUMEPHBIS
MaTepuaibl).

Mescnpeomem nole ceasu



Peanmuzanuisi MeXNOpeIMETHBIX CBsI3€d MpH H3Y4EeHUH XUMHUM B 9 Kiacce
OCYILECTBIISIETCSI 4epe3 MCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHITUH, SIBISIONIUXCS CUCTEMHBIMU JIJI1 OTJIETbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO I[UKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (PaKkT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHaiu3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOIIOCHNUE,
HKCTIEPUMEHT, MOJIETUPOBAHUE, H3MEPEHHE, MOJECIb, SIBJICHUE, MMAPHUKOBBIN
3¢ hEKT, TEXHOJIOTHSI, MAaTePUAITBI.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
W30TOMBI, PAJAUOAKTUBHOCTH, MOJEKYJA, AJIEKTPUUECKUA 3apsiji, MPOBOJIHUKH,
MOJTYIPOBOJHUKHY, JUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILIECTBA, I'a3, PAaCTBOP, PACTBOPUMOCTb, KPUCTAIUTUY €CKast
pemérka, CruiaBbl, (PU3UUECKUE BEIMYMHBI, €UHULIBI U3MEPEHUsI, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3 161, COJHIIE.

buosorus: dborocunres, apixanue, 6muocdepa, s3KocucTeMa, MUHEPATIbHBIE
y100pEeHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MuHEpaidbl, TOPHbIE TMOPOJIBI,
MOJIE3HbIE UCKOTAaEMbIE, TOTUTUBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbI

JIuuHOCTHBIE pe3yJbTaTbl OCBOEHUS MPOTPAMMBI OCHOBHOT'O OOILEro
o0pa3oBaHusl OCTUTAIOTCA B XOJ€ OOy4YeHHs] XMMUU B €IUHCTBE Y4eOHOU U
BOCIHTATENILHOM ACSITEILHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, MNPHUHATHIMU B
oOllleCTBE MpaBWJIAMU U HOPMaMu TOBEACHHS U CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATM3ALUU 00y YarOIUXCSI.

JIuaHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYarOUMXCS
PYKOBOJCTBOBATbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUA H
pacllMpEeHurE OMbITa IEATETbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCITUTAHUSA

[IEHHOCTHOTO OTHOILIEHUS K OT€U€CTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HAyYHOMY HACJIEIMIO, TMOHMMaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KHU3HU
COBPEMEHHOTO OO0IIIeCTBa, CIIOCOOHOCTH BIIAJETh IOCTOBEPHOU MHPOpMAIIHEH O
MEPEAOBBIX JOCTUKEHUSAX W OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPONWCTBE MUPa M OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOILUEHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIICOBATEIbCKOM, TBOPYECKOM H  JPYrHX  BHIAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/1a4, BBINOJHCHUN XUMHYECKUX
AKCTIEPUMEHTOB, CO3/TaHUU y4E€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHH IO
U B3aUMOINIOMOIIM B TPOLIECC€ OTOM Y4eOHOM JesATeTbHOCTH, TOTOBHOCTHU
OLIECHMBAaTh CBOE TMOBEACHUE U TMOCTYNKA CBOUX TOBAPHUILEH C TO3UIUHU
HPaBCTBEHHBIX M IPABOBBIX HOPM € YUETOM OCO3HAHMSI NOCJIEACTBUN TOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHMS .

MHUPOBO33PEHUECKHUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW pEaKLny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM U COCTaBJISIOLIME
OCHOBY JIJIl IOHUMAaHUSI CYIIHOCTA HAYYHOW KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS HPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJTHOM CPENO, O POJIA XUMUH B TMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJy4€HUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE Ui OOBSICHEHUS] HAOJIOAaeMbIX MPOIECCOB U SIBJIICHUH,
NO3HABATENbHOM, MH(MOPMALMOHHON M YMUTATEIILCKON KYJIbTYpbl, B TOM YMCJE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl C Y4E€OHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypOil, MOCTYIHBIMH TEXHUYECKUMHU CpEeACcTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JII00O03HATENLHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CcamM000pa3oBaHHIO, TPOEKTHOW W  HCCIEA0BATEIHCKOMN
NEeSITebHOCTH, K OCO3HAaHHOMY BHIOOPY HAIMPaBJICHHOCTH M YPOBHS OOyueHUS B
JlabHEUIIeM;

4) popMHUpPOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHME LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKH Ha 3JI0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIECICTBUNA U
HETIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alKOT0JIs1, HAPKOTUKOB, KypEeHHs ),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMUYECKUMU BELIECTBAMU B OBITY U peaIbHOM )KU3HHU;

5) TpynoBOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO TPOPECCUid U TpY/la pa3IMyHOTO poJia,
YBOKEHUE K TPYAYy U pe3ynbTaraM TPYIOBOW NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHUs MPEAMETHBIX 3HAHWM [0 XWMHH, OCO3HAHHBIA BBIOOP
VHAUBUIYaTbHOUN TPACKTOPHUH POI0JLKEHNU 00pa30BaHuUs ¢ yIETOM JIMUHOC THBIX
MHTEPECOB U CTIOCOOHOCTH K XMMHH, 0OIIECTBEHHBIX HHTEPECOB U TOTPEOHO CTEH,
yCHEHOM Mpo(dhecCUOHATBLHOM NeITEIbHOCTU U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/1allTUPOBATHCS B PO (HECCHOHATBHOU CPEE;

6) 3K0JIOrHYeCKOT0 BOCIIMTAHUS

HKOJIOTMYECKH 1I€JIeCOO0pa3HOE OTHOILUEHHE K MPHUPOJIE KaK HCTOUHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHMsI, TOHUMAHHUE LIEHHO CTH 3J0POBOIrO U
0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3znueckoMy M TMCUXHUYECKOMY 3J0POBbBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
npaBui 0€30MaCHOTO MOBEICHUs ITPU padoTe ¢ BEUIECTBAMM, a TAK)KE B CUTYyalUsIX,
YTPOKAIOIIUX 310POBBIO M AKU3HU JIIOJICH

CIIOCOOHOCTU MPUMEHSATh 3HAHUS, MOJydaeMble MPU W3YyYEHUU XUMUH, JJIs
pelIeHrs 3a/1a4, CBA3aHHbBIX C OKPYKAIOLLIEH IPUPOIHOM CPEIOH, IS TOBBIIEH U
YPOBHSL  3KOJIOTMUECKOW  KyJIbTYpbl, OCO3HaHHMsS TJIOOQILHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel MX pEIIeHUs MOCPEACTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbBTATbBI

B cocrtaBe MeranpenMeTHbIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBbIC MJIs
dbopMHUpOBaHUS MHMPOBO33PECHHS OOINCHAyYHBbIC TMOHIATHS (3aKOH, TEOpHs,
NPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaXx U IMO3BOJSIIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEIACTABICHUE O IETOCTHOM



HAYYHOU KapTHWHE MHpPA, U YHUBEPCAIbHbIC ydeOHbIC NeHCTBUA (IT0O3HABATEIbHBIC,
KOMMYHUKaTHUBHBIC, PETrYyIATHBHBIC), KOTOpBIE OOecmednBaoT (PopMHUpOBaHHE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4E€OHOM
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA

ba3oBbleiornyeckue 1eic TBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHI (BBIACISATh UX XapaAKTEPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHUSIMU), UCTIOJIb30BaTh
MOHATHUS 1)1 00BICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BLIOUPATh OCHOBAHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBaTh MPUYUHHO-CJICCTBEHHbBIC CBSI3U MEXAY OOBEKTaMH M3Y4YEHUS,
CTPOUTH JIOTUUECKUE pacCyKACHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAIOTHUN),
JiefaTh BBIBOJIBI M 3AKITFOUEHUS;

YyMEHUE TPUMEHSATh B TMPOIIECCE IMMO3HAHUSI TMOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCTIOJIb3YEMbIC B XUMUH,
peoOPa3oBbIBATh UPOKO MPUMEHSIEMbIE B XUMHUK MOJIECIIbHBIC TPECTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTA), XUMHUYeckas Qopmysia U ypaBHEHUE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIECIBHBIX MPEACTABJICHUN BBISABIISATh U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIABJISITE  OOIME 3aKOHOMEPHOCTHU, NPUYUHHO-CJICACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3Yy4aEMBbIX IIPOIIECCAX U SBICHUSIX.

Ba3oBble ncciieoBare/ibCKue 1eiic TBUSA:

YMEHHUE HCIIOJh30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKE B KAueCTBE OCHOBBI [JIi (POPMUPOBAHMS THIIOTE3BI TIO
MIPOBEPKE MPABUIbHOCTH BHICKA3bIBAEMBIX CYXKICHUMH;

MpUOOpETEeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHMYECKUX DKCIIEPUMEHTOB, YMEHHE HaOmMoAaTh 3a XOJ0M MpoIiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3yybTatr, GopMyJIMpPOBaTh 000 OIIEHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICAOBAHUS, COCTABIISITE OTUET
O MIpoAeNIaHHOM paboTe.

Pabora c ungopmanmeii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HWHTEPHPETHPOBATH HHOOPMAIHIO
pPa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHUKOB
(HaydHO-TIOMYJISIpHAsl  JUTEpaTypa XUMHYECKOTO COJEpKaHHUsSA, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(POpMAITHIO;



YMEHHUE MPUMEHATh PA3JIMUYHbIE METObI U 3alpOChl MPU MOUCKE U 0TOOpe
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX I BbINOJHEHHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONPEICIEHHOTO TUTIA, IPHUOOPETEHUE OTBITA B
o0jacTl HCMOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOI aKTUBHOT'O UCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENbHO BIOUPATh ONTUMATIBHYIO POpMY IpeICTaBICHU UHPOPMALIUU U
WUIIOCTPUPOBATh PEUIAEMBIE 337auMd HECJOKHBIMU CXEMaMH, AuarpaMMamu,
npyrumu popmamu rpaduKy U KX KOMOMHAITUSIMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4YeOHOU H
UCCJIEI0BATENbCKOM IEITEIbHOCTH UHPOPMALIMIO O BIUSHUH ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH NMPHUPOIHOMN
Cpensbl.

KomMMmyHuKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUA:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (WiIM) JUCKYCCUM) I10
CyLIECTBY  0O0CyXnaeMod TeMmbl, (OpMyIUpPOBaTH CBOU  MPEAJIOKECHHUS
OTHOCUTEJbHO BBINIOJHEHUS PEIJI0KEHHOM 3a/1a4U;

YMEHHUS  NPEJCTABIATH  IOJyYEHHbIE  PE3yJIbTaThl  O3HABATEIbHOM
NEITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JI€JaTh MPE3EHTALUIO
pPEe3yIAbTaTOB BBIMOJHEHHUS] XUMUUYECKOTO 3KCIEpUMEHTa (JJADOPATOPHOTO OIBITA,
1a00paTOpHOM padbOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO POEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIIMX NpoOJieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uimii (00CyxaeHusl, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, ONpeNeleHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U IpyTHE).

PeryasiTuBHble yHUBepCaJbHbIE y4eOHbIE 1eiCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJMPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOUpaTh HanboJiee 3(pPekTrBHBIE CTIOCOOBI pElIeHUs] YUeOHbIX U
MO3HABATENbHBIX 3a7]a4, CAMOCTOSITEIbHO COCTaBISITh WM KOPPEKTUPOBAThH
MIPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUHM 33JaHUM C Y4ETOM
MOJIy4E€HHS HOBBIX 3HaHMM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaAKLUsX,
OIICHUBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yibTara 3asBJICHHOW L€, YMEHHUE
UCII0JIb30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBHUH 3aJaHUH.

NPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe mnpeaMeTHBIX pPeE3yNbTaTOB MO OCBOCHUIO 0053aTEIHLHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (eaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYUYAIOIIMMUCS HAy4YHBIC 3HAHWSA, YMEHHUS U CIIOCOOBI



JIeHUCTBUH, cHermuuIecKue [JIs TPEAMETHOM o00jacTu  «XUMHS», BHIBI
JNEATEIbHOCTH 110  IIOJYYEHHIO HOBOI'O 3HAHWsA, €r0  HHTEpIIpETaluH,
peoOPa30OBaHUIO U IPUMEHEHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIUSX.

K xoHIy 00yuenus B 8 ki1acce npeamMeTHble pe3ybTaTbl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTD Y 00YYaAOLIMXCS YMEHHI:

e PpAacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHH: aTOM, MOJEKYJIA,
XUMUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAS U HEOTHOPO/IHAS ), BAICHTHOCTh, OTHOCHUTEIbHASL aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MaccoBasi 10JIs1 XUMHUYECKOTO JIEMEHTA B COEITUHEHUN, MOJISIPHBIA 00BEM,
OKCHJl, KMCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPULATEIILHOCTD, CTENEHb
OKHUCJICHHSI, XMUMHUYECKas peaKius, KiacCHu(pHKamms peakiui: peakiuu
COCIMHEHUSI, PEAKUMU Pa3JIOKEHUs, PEAKIUU 3aAMEIICHUS, PEaKIUU
oOMeHa, 3K30- U 3HI0TEPMUYECKUE PEAKIIH, TEIIOBOUN A (eKT peakiuu,
PO aToma, DJEKTPOHHBIM CJIOW aTroma, aroMHas OpOUTalb, paauycC
aroma, XUMHUYECKas CBA3b, MOJSIPHAS U HEMOJSIPHAs KOBAJICHTHAsS CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, aHWOH, pACTBOP, MaccoBas J0JI BEIIECTBA
(MpoI1IeHTHAs KOHIICHTPALIUS) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMWYECKUX IIOHATHH U
MIPUMEHSTH 3TU NOHATHUS IPU OTIMCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBJE€HUSA (QOpMyi
BEILIECTB U YPABHEHUN XUMHUYECKHUX PEAKIINIA;

e ONpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHUCJIEHUS  DJIEMEHTOB B  OWMHApHBIX  COCAUHEHMSIX,
IIPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COEIWHEHUW I10
dbopmynaMm, BHUJ XUMHYECKON CBSI3M (KOB&JIEHTHAas M MOHHAsA) B
HEOPTaHUYECKUX COCIUHEHUSX;

e packpseiBarb cwmbica llepuonnueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE NEPUOJAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [leprognueckon cucreme,
3aKOHOB COXPAHEHHs MacChl BEIIECTB, IMOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHSI, 3aKOHAa ABOTapo;

e ONHUCHIBAaTh M XapakTepu3zoBaTh TaOaMuHyto ¢opmy I[leproanueckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pAa3jinyarh MOHATHA «TJIABHAA
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OOJIbIIE TEPUOJbl, COOTHOCUTh OOO3HAYEHMS, KOTOPHIE HMEIOTCS B
tabmmmie «llepuoguueckas cuctema xuMudeckux osnmementoB JI. .
MenneneeBa» € YMUCIOBBIMU XapPAaKTEPUCTHKAMU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps] s1pa, 00LIee YHCIIO JEKTPOHOB
Y pacupeieseHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UUMPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPTaHMUECKUE BEIIECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, [0 TeroBoMY 3 dekTy);

XapakTepHU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KIACCOB, OATBEPIKasi ONMCAHUE PUMEPAMU MOJIEKYJISIP HBIX
YpaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX P ECAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT O
COCTaBa, BO3MOYKHOCTH IIPOTEKAaHWs XHMHUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MAaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »3JeMeHTa Mo (opmyie
COEIMHEHUS1, MaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, POBOAUTH PACY ETHI
10 YPABHEHUIO XUMHUYECKOU PEaAKIINH;

IIPUMEHATh OCHOBHBIE OIIEPAlUM MBICIHUTEIBHON JEATEIbHOCTH — AHAIN3
U CHHTE3, CpPaBHEHHUE, 0000IIeHUE, CUCTEMAaTHU3alHI0, KIacCU(PUKAIUIO,
BBIBJICHHE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUIL U3Y4YEHUSI CBOWCTB
BEIIECTB W XUMHUYECKUX PEAKUUW, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIMPOBAHHUE, SKCIEPUMEHT
(peabHbBIN U MBICJICHHBIN);

ClIeAoBaTh  IIPaBWIAM  [OJIB30BAHUSA  XUMHUYECKOM  IOCYIOW U
Ja00paTOpHBIM 00OPYIOBaHUEM, a TaKKe MpaBWiaM OOpalleHus: c
BEIIECTBAMH B COOTBETCTBUM C MWHCTPYKUMSAMHU [0 BBIITOJIHEHHUIO
Ja00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOHUPaHUIO
razoo0pasHbIX BeHIeCTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PAacTBOPOB C ONPEAECIEHHOW MAaCCOBOU J0JIE PACTBOPEHHOT O BEIIECTBA,
IUIAHUPOBaTh W NPOBOJHUTh  XMUMHUYECKHE  JIKCHEPHUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIENOYEH U KHUCJIOT C MIOMOUIbIO HHIUKATOP OB
(;makmyc, penondranenH, METUIOPAHXK U APYTHE).

K koHity oOyuenust B 9 kj1acce npeiMeTHbIE pe3ysIbTaTbl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkarb C(POPMHUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJd, HWOH, KaTUOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0OKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUUECKasi peaKilysi, XUMUYECKas CB3b, TEIIOBOHM 3(pdeKkT
peakuuu, MOJb, MOJSPHBIA  O00BEM, pacTBOpP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIATUYECKAS JUCCOLMALNS, PEAKUMUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKLUU, OKUCIMTEILHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUINYECKAsA), KPUCTAUIMYECKAsT PEIIETKA, KOpPpPO3Usl METAJUIOB,
CILIaBbl, CKOPOCTb XHMHYECKOW PEaKIMH, MPEAEIbHO JOIyCTUMAs
koHueHrpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATUM U
NPUMEHSTh 3T MOHATHS IPU OMMCAHUU BEIIECTB U UX IIPEBPAILCHUI];
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Uil COCTaBJIE€HUA (POpMyI
BEILECTB U YPABHEHUI XMMHUYECKUX PEaKLUN;

ONPENEISATH BAJICHTHOCTD U CTENEHb OKUCJICHUS! XUMUYECKHUX 2JIEMEHTOB B
COCNMHEHUAX pAa3JM4YHOTO COCTaBa, IIPUHAIJIEKHOCTh BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEIMHEHUAX, 3apsi MOHA [0 XUMUYECKOW Qopmyrie, XapakTep Cpeabl B
BOJIHBIX pACTBOPAaxX HEOPTraHNYECKUX COCTMHEHN, TUTT KPUCTAIUINY €CKO 1
PEETKU KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIch Ilepuogunueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIMCHIBATh W XAPAKTEPHU30BATh
TabimuHyto ¢opmy lleproanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pasziuyarh MNOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mooodHas
noarpynna (b-rpynma)», mambie W OOJbLIME MNEPHUOIBI, COOTHOCUTH
0003HaYeHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON TaldmuIe, C
YUCJIOBBIMM ~ XapakTEPUCTHUKAMU  CTPOEHUS aTOMOB  XUMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenesieHue WX 0 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
npeaenax MajblX NEPHOJIOB U IIaBHBIX NOArPYII C YYETOM CTPOECHUS UX
aTOMOB;

KJacCcU(UUMPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHYECKHE peakuuu (MO YHMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTENECHEW OKUCIICHUS
XUMHUYECKHX DJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIUPUISCKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX W CJIOXKHBIX BEIIECTB, IOJTBEPKIAA OINHUCAHUE
IpUMEpPaMHU MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;

COCTABJIATb YPABHEHHS DIJIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
LIEJIOYEH U COJIEW, TTOJTHBIE U COKPAILIEHHBIE YP ABHEHUS PEAKINI NOHHOT O



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIMX CYIIECTBOBAHHE
IeHETHYECKOU CBSI3U MEX/Ty BEILIECTBAMU Pa3IMYHBIX KI1aCCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIHMTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
NOCPEICTBOM COCTABIICHUS AJIEKTPOHHOT'0 OaaHCa 3TUX PEAKIINM;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpPALICHUI B pPa3IMYHBIX
YCIIOBUSIX;

BBIUHCIISATh OTHOCUTEIIBHYIO MOJISKYJSIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO [OJIO XHUMHYECKOTO »J3JeMeHTa 1o dopmyse
COEIMHEHMSI, MACCOBYIO JTOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPAaBHEHHUIO XMMHYECKOW PEaKIInu;

coOmonare  mOpaBWia  MOJIb30BAHUS ~ XUMUYECKOW  MOCYAOHM U
Ja00paTOpHBIM  O00OpYyIOBaHMEM, a TaKXkKe ImpaBuwia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
JTa00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO W COOUpPAHHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIWH, TOJTBEPXKIAIONIME KAYECTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPU[ -, OPOMHUI-,
uoaua-, kapOoHar-, ¢ocdar-, cwimkar-, cynbdar-, TUIPOKCHI-UOHBI,
KaTHOHbI aMMOHHS M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIUY MBICIUTEIBHON ASSITEIbHOCTH — aHAIN3
M CHUHTE3, CpaBHEHHE, O0O0O0OIlEHUEe, CHUCTEeMATU3aIMI0, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJII M3y4Y€HHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOJIO/ICHHE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pealbHbI U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U . 9 bu6nuoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmoreka [IOK

' peaKuu https://m.edso0.ru/7f41837¢

Hroro mo pazneny 22

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoTteka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJITacChl 11 1 1 bu6mmoreka [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHUCINTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUH



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

[Tepyuoauuecknii 3aK0H 1

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu )
3.2 OKII:I/I(I;IJI[;GTC;?:HC()B-%B 8 bubmorera IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIbHBIC PEAKIINU
bu6munoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOEe Bpems 1 bubmmotexa TIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

9 KJIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM U@ poBbIe
Ne n/nt P Kontpoabubie | IlpakTHueckue (pp )
MpOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pazned 1. BemecTBo 1 XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue u yriryoneHue 3HaHUI 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 3 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mas xapakTepucTHKa XUMHUYECKUX 4 1 bubnmnorexa [IOK
' snemenToB VIIA-rpynmbl. Tanorens https://m.edsoo.ru/7f41a636
OO0ms XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau e€ 6 httos//m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas XapakTepucTUKa XUMHYECKAX BuG 10K
noIMoTEKa
2.3 aneMeHTOB VA-Tpynmbl. A30T, dochop u ux 7 1 https2/m.edsoo.ru/7f41a636
COCAMHEHUS
OO0mas XxapakTepuCTHKa XUMHUYIECKUX
bu6mmoTteka [IOK
2.4 sneMeHTOB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI1 U MX COeIMHEHHS — '
Hroro no pazneny 25



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

Paznena 3. MeTasjibl 1 UX COeJUHE HUHA

. bubnmoreka [IOK
3.1 Obmpe cofCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTaibl U X COSAMHECHU S 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumusa u okpyxkammas cpeaa
41 B 3 bu6mmoteka [IOK
: eIIeCTBa M MaTepPUAIb B )KU3HU YEIIOBEKa https//m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bu6munoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB I10O I[TPOIT'PAMME 68



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




IHHOYPOYHOE IVNTAHUPOBAHHE

8 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka Kontpoasnbie | Ilpakruueckne
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoTsI patdoThI
pecypcebl
[Ipenmer xumnu. Posib XuMuM B )KU3HH bubmuotexa IIOK
1 1 1-2.09
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
bubmnoreka [IOK
4-9.09
2 [lonsTre o MeToax MO3HAHUS B XUMUH 1 https/m.edsoo.ru/ff0d227e
Ipakruueckas pabota Ne 1 «lIpaBuna
3 paboThI B 1a00paTOPUH U TIPUEMBI 1 4-9.09 bubnunoreka LIOK
oOpamienus ¢ 1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
Bu6nunoreka [JOK
11-16.09
4 ATOMEI H MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6¢c
5 XUMHYECKHUE 3IEMCHTHI. 3HAKU 1 11-16.09 Bbu6nunoreka [JOK
(CMMBOJIBI) XKMUYECKHAX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6nunoreka [JOK
18 -23.09
6 Hpoctere n cnoxkubie BemecTsa 1 https://m.edsoo.ru/ff0d2a6c
bu6nmmoreka [JOK
7 ATOMHO-MOJIEKYIIIPHOE YdeHUE 1 18 -23.09 https //m.edsoo.ru/ff0d2d50
OTHOCHUTENIbHAS aTOMHAasI Macca. bubmnoreka [IOK
8 1 25-30.09
OTHOCHUTENBbHAs MOJIEKYIISIpHAsT Macca https://m.edsoo.ru/ff0d323c
9 MaccoBast J0JIsI XMMUYECKOTO 1 55.30.09 Bu6nunoreka [JOK
3JIEMEHTA B COEANHEHUU ' https://m.edsoo.ru/ff0d350c
10 Yucrtele BemecTBa 1 cMecH. CiocoObl 1 2-7.10 Bbu6nunoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

pazneneHus cMecei 2-7.10 https://m.edsoo.ru/ff0d26ca
[pakruueckas padota Ne 2
11 P i ( 9-14.10 bu6nmoreka [IOK
«Paznenenue CMGCCI/Iu Ha IIpuUMepe : https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJIN )»
3aKOH OCTOSHCTBA COCTaBAa BEILIECTB. Eubs LOK
noMmoTeKa
12 Xumudeckas Gopmyina. BaleHTHOCTB 9-14.10 https//m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMCHTOB
CocraBneHue XuMUYecKuX GopMyi
13 OMHAPHBIX COSMHEHU TT0 16-21.10 bubmuorexa [IOK
p ' https://m.eds00.ru/00ad9ch2
BaJICHTHOCTHU
14 KomnuecTBo BemecrBa. MoJb. 16-91.10 Bu6nunoreka [JOK
Mounsipaast Macca ' https://m.edsoo.ru/ff0d5230
15 Pemenne 3aga4 Ha KOJIMYECTBO 93-28.10 Bu6nunoreka [IOK
BEIIECTBA. https://m.edsoo.ru/00adb33c
16 dus3nuecKkre U XUMHYCCKAE SBIICHUSL. 53.28.10 bu6nunoreka [JOK
XuMudeckas peakius ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycI0BUsI MPOTEKAHUS bubnnoreka [IOK
17 .
XUMUYECKUX PEeaKIUi https://m.edsoo.ru/ff0d3al6
18 3aKOH COXpaHEHMS MAaCChl BEIIECTB. bubnnoreka LIOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruncnenus konmdyecTBa, Macchl
19 BEIIIECTBA 110 YPABHEHHSM XUMHYECKUX bubmnorexa LIOK
. e https://m.edsoo.ru/ff0d5708
peaxuuit
Knaccudukanmsa XuMuueckux peakiuit
20 (coe I/IHq;HI/I: A3JI0’KCHUS e bubmorexa TIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
21 M. B. JIomoHOCOB — y4EHBIIi- bubmuotexa LIOK

sunuinoneanct. O6o0nEeHne 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/ff0d3a16
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cUcTeEMaTHU3anusI 3HAHUU

KonTponbHas padora Nel o reme

Bbu6nunoreka [IOK

22
«BelecTBa U XUMUYECKUE PEAKLIMI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
23 Bo3ayxa. Kuciopoa — 31eMeHT 1 Brbmorexa HOK
yXa. P https://m.edsoo.ru/ff0d448e
npocToe BemmecTBo. O30H
dusznuecKre U XUMHIYCCKIE CBOMCTBA
24 Kucioposa (peakiuu OKUCIICHHS buomorera LIOK
POz (pearii ’ https://m.edso0.ru/ff0d4614
ropenune). [lonstue 00 oxcumax
CriocoObI TOTYyICHUS KUCTIOPO/ia B
o5 5 i PoA bubnuoreka [IOK
/1aDOPATOPHH 1 TIPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii adexr xumMHuecKoi
peaKIuu, OHATHE O bu6nuoreka [JOK
26
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ H https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYECKUX PEAKITUSIX
TommuBo (HedTh, Yyroiab U METaH).
97 3 (et yr 5 ) bubmuoreka [IOK
ATPASHCIIHIE BOSAYXA, CLOCODBL Cro https://m.edsoo.ru/ff0d4c4a
pEeIOTBPAILCHUS
Ipakruueckas pabota Ne 3 o reme
28 «[Tonydaenue u coOupanue KUciopoaa Brbmaorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae?2
M3ydeHHUE €r0 CBOHCTBY
29 Boaopoa — sneMeHT u mpoctoe bu6nmmoreka [JOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
DduznyecKkrue U XUMUYECKAE CBOMCTBA bubmuoreka [IOK
30
Bosopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
31 [ToHsATHE O KMCIOTAX M COJIAX nbmmorexa [10

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
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CriocoObl nosrydeHust BOAOpoa B

Bu6nunoreka [JOK

32 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrrueckas padora Ne 4 o Teme
33 <1'P} P 5 bubmunorexa [IOK
(«IOMyHeHHIC 1 COVHpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4f42
M3ydeHHUE €r0 CBOHCTBY
34 Moutsipablii 00BEM Ta30B. 3aKOH bubnnoreka LIOK
Asorazipo https://m.edsoo.ru/ff0d542e
Brerancnenuns o0bEMa, KOJTUIeCcTBa
35 BEIIECTBA ra3a 1o €ro U3BECTHOM bubmorexa TIOK
i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WM 00BEMY
Beruucie 00BEMOB Ta30B MO
36 bIYNCIICHU A '‘bEMOB T B II BI/I6J'[I/IOTeKa I_IOK
ypa]iHeHmO pearitin Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM Ta30B
37 du3nvecKre U XUMHYECKHE CBOMCTBA bubmuoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanuil. [TonsTre 06 bubmuoreka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hachbiie e
39 u HI;HZCEIPGHT;HEHZCJ;EO Bl I’;ECIZI;Z;I bumorexa LIOK
B P PP https://m.edsoo.ru/ff0d5b40
JIOJISl BEILIECTBA B PAaCTBOpE
Ipakruueckas pabota Ne 5 o reme
40 «lIpuroroBnenue pacTBOpoB ¢ bubmuotexa LIOK
ompenenEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILIECTBA»
Kontponbhas padora Ne2 no teme bubmuotexa LIOK
41
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
42 OKcuIBI: cocTaB, KiaccupuKkarusi, bubmunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[losnyyeHne u XUMUYECKHE CBOMCTBA

43 KU CJIOTHBIX, OCHOBHBIX H aM(OTEPHBIX bubmorexa TIOK
% p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHHUS: COCTaB, KJIacCH (PUKaIus, bubmuoreka [IOK
44
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
45 [TonydyeHnue u XMMHYECKIE CBOMCTBA bubnnoreka LIOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kinaccupuramus, bubnnoreka LIOK
46 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
47 [losryyenne n XMUMHUYECKHE CBOMCTBA bubnnoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYypa,
48 (6 P ) P bubmuoreka [IOK
CHOSO R https://m.edsoo.ru/00ad9474
CBOMCTBA
Ipakruueckas pabota Ne 6. Pemenue
49 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunoreka LIOK
«OCHOBHBIE KI1aCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
I'eneTnyeckas cBsi3b MEXy KJaccaMu bubnmoreka [IOK
50 . :
HEOPTraHUYECKUX COCIMHEHUN https://m.edso0.ru/00ad9a50
. Bu6nunoreka [JOK
51 006006
ODHICHHE I CHETCMATHEAMIA SHATIH https://m.edsoo.ru/00ad9ch2
KonTponwsnas padota Ne3 mo teme
52 "OCH(I))BHBIC KJ'II;CCI:I HEOPTaHUYECKUX bubmotexa [OK
n P https://m.edsoo.ru/00ad9ela
COCAMHCHUM
[epBBie MONBITKH KITACCH(UKAITHH
bubmuoreka IIOK
53 XUMHUYECKUX 3J1eMeHTOB. [loHsTHE O

TpyIIax CXOAHBIX 2JICMCHTOB

https://m.edsoo0.ru/00ad9ffa



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

[Tepuoanuecknii 3aK0H U

54 Ilepuoauueckast cucreMa XUMHUYECKUX bubmoreia OK
proa https://m.edsoo.ru/00ada52¢c
anemenToB 1. . MeneneeBa
55 Ilepuonst IIBI, 110 5L bubmorexa LIOK
PHOJIBL, TPYIIIBL, TTOATPYI https://m.edsoo.ru/00ada52c
Ctpoenue atoMoB. CoCTaB aTOMHBIX bubnuotexa LIOK
56
siiep. M3oTonsl https://m.edsoo0.ru/00ada342
CtpoeHue IIEKTPOHHBIX 000T0YEeK
57 aToOMOB »JIeEMeHTOB [ lepronnueckoi bubmiorexa LIOK
P https://m.edsoo.ru/00adaébc
cuctemsl J1. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
58 3JIEMEHTA 110 €T0 MOJI0KEHHIO B bubmuoreka [IOK
[lepuonuueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproauyeckoro 3akoHa Jist
59 pa3BUTHs HAyKu W npakTuku. /1. M. bubmuotexa LIOK
MeHnieneeB — yu€HBIH, TIeIaror 1 https://m.edsoo.ru/00ada96e
rpakIaHUH
60 DJIEKTPOOTPHUIIATEITLHOCTH ATOMOB bubnunoreka LIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
61 HMonnas xumiaeckas cBasp https://m.edsoo.ru/00adac34
62 KoBasieHTHas ossipHas XuMu4eckas bu6muotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenosApHas XUMUYeCKas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9
64 CreneHn OKACIEHUS bubmorera HOK

https://m.edsoo.ru/00adae28
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65 OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC 1 bubnmoreka [IOK
peakuuu https://m.edso00.ru/00adb076

bu6nunoreka [JOK
66 OKuCIUTENN U BOCCTAHOBUTEIN 1 https/m.edsoo.r/00adb076

67 KonTponsnas padota Ne4 mo teme 1 bubnnoreka LIOK
«Ctpoenue aroMa. XUMHUYECKasi CBSI3bY https://m.edsoo.ru/00adb486

68 PesepBHblii ypok. O6001IEHNE 1 1 bubmuotexa IIOK
cUCcTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounuecTrBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabnubie | IIpakTuyeckue bp
n/m Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[leprnonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XUMHYEeCKuX dneMeHToB /1. U. https://m.edsoo.ru/00adb59
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHYECKUX HJIEMEHTOB 1 bubmorexa TIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Krnaccudukanust 1 HoMEHKIaTypa bubnnoreka LIOK

3 1 _

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

4 Bunpl xuMudeckol CBS3H U TUIIHI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «[ToBTOpEHME U yriydJaeHUe 3HAHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus xuMuueckux

5 peaKuuii Mo pa3InYHbIM TPU3HAKAM. 1 bubnuoreka [IOK
OKucauTeNnsHO - https://m.edsoo.ru/00adbcb0
BoccranoBuTenbHbI€ peakiiuu
[TonsATHE O CKOPOCTU XUMHUYECKOU

7 CaKIUH1 HOHSII”)FI/Ie O TOMOT€HHBIX H 1 buomorexa LIOK
PEAKIHH. https://m.edsoo.ru/00adbe9a
TeTePOTECHHBIX PEAKIIUSIX

8 [ToHsITHE O XMMUYECKOM PaBHOBECHH. 1 bubmoreka [IOK



https://m.edsoo.ru/00adb59e
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@akTopsl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEAKIUH U MOJIOKEHNE
XUMHYECKOTO PABHOBECUS

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

Pemenuve 3amanuii Ha cMeEILEHNE

9 Bu6nunoreka [IOK
XUMITHECKOTO P aBHO]jeCM o https://m.edsoo.ru/00adcade
YpaBHEHUSIM PEAKIUM.

Teo 3JIEKTPO €CKOM

10 PHA SJICKIP CHHTWI ron 5 bubmuoreka IIOK
nucconnanuu. CUIbHbBIC U Clla0ble https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI

11 HoHHbIe ypaBHEHUS PEaKIU il Bronmoreia LIOK

P peartt https://m.edsoo.ru/00add448

12 YcnoBus TeUEHUS peakuil HOHHOTO bubnunoreka LIOK
oOMeHa https://m.edsoo.ru/00adb33c

13 [Ipaktuyeckas padora Ne 1'"Peakuiuu bubmuotexa IIOK
MOHHOTO OOMeHa" https://m.edsoo.ru/00ae0d0a
XUMHUYECKUE CBOMCTBA KUCIIOT U

14 . . bubmuoreka [IOK
OCHOBAHMH B CBETC prHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON TUCCOLHAIUH
XWUMHYECKHUE CBOMCTBA COJIEH B CBETE

15 5 06 bu6mmoreka [IOK
TIPCACTABJICHIH O . https://m.edsoo.ru/00add8b2
AJIEKTPOTUTHYECKON TUCCOMAIIUH

16 a . bu6nmmoreka [JOK

OHSITHC O THAPOJINSC CONICH https://m.edsoo.ru/00add9d4
KauecTtBenHoe onpezeneHue
17 BeIIeCTB.( MO peakiusM HOHHOTO bubmmorexa [IOK
' p https://m.edsoo.ru/00addd12
oOMeHa)
18 [Ipakruueckas pabota Ne 2. bubmuotexa LIOK

«Pemmenue OKCIICPUMECHTAJIBHBIX

https://m.edsoo.ru/00addbfa
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3aJga4q»

KonTponbHas padora Ne2 o reme

19 «IIEKTPOIUTUYECKAS U narus bubmorera [IOK
CKIpO ceKad MCCOMAttis. https://m.edsoo.ru/00addecO
XUMUYECKHE PEAKIIUH B PACTBOPaX»
OO0Imas XxapakTepUCTHKa TaJIOICHOB.
20 X_I/IMI/I‘-IGCKI;/Ie CBIZ)ﬁCTBa Ha mpuMepe brbmorexa TIOK
puMep https://m.edsoo.ru/00addfe2
xjopa
Xnopooaopoa. ComnsiHas KACIOTa,
21 XUMHUYECKUE CBOMCTBA, MOJYYCHUE brbmaorera IOK
’ ya ’ https://m.edsoo.ru/00ade 104
MPUMCHEHUE
[Ipakrrueckas padora Ne 3 o Teme
99 <III) p . bu6nmmoreka [IOK
¢ onyqun? COHiIHOH KHCIIOTBL, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
BeruncneHus no ypaBHEHUSIM
93 P . bubmuoreka IIOK
XUMHHUCCIUX PCAKIIHH, €CIHM OZUH 3 https://m.edso0.ru/00ade488
peareHTOB J1aH B M30BITKE
24 OOmas xapakTepucTUKa 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
AnIoTpomHbIe MOAU(PHKALIMH CEPHI.
o5 HaxoxneHnue cepbl 1 €€ coeTMHEHU N bubmuotexa LIOK
B IIPUPOJIe. XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
26 CepoBoi0po, CTpOCHHUE, bubnunoreka LIOK
(dv3rYecKue U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuapl ceprl. CepHast KUCIIOTa,
97 b A KHp P i . bubmuoreka IIOK
MSHHCCKHC M XMMHTCCKHE CBOMCTRY, https://m.edsoo.ru/00adea28
MpUMEHEHHE
28 XUMHUYECKUE PEeaKiuu, JIekKalme B Bu6nunoreka [JOK
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OCHOBE MPOMBIITICHHOTO CIIoco0a
MOJY4YEHUSI CEPHOU KHCIIOTHI.
XUMUYECKOE 3arpsA3HEHHUE
OKPYXKAIOLIEH Cpeibl COEAUHEHUSMU
cepbl

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

BrrunciieHne MaccoBOU 10OJIM BBIXOJIA

Bu6nunoreka [JOK

29 MIPOAYKTA pEaK U https://m.edsoo.ru/00adec8a
OO0mas xapakTeprCcTHKa 3JIEMEHTOB

30 VA-rpymnmnsl. A30T, pacripocTpaHeHue bubnunoreka [IOK
B Npupoje, Gpusnveckue u https://m.edsoo.ru/00adeea6
XAMUYECKUE CBOMCTBA
AMMHak, ero pu3MYECKIe

31 MIa; ero i VHq et bubnuoreka [IOK
MAMHHCCKIE CBOMCTRA, MOJYICHIC https://m.edsoo.ru/00adf004
MpUMEHEHUE
Ipakruueckas pabota Ne 4 o reme

30 a0 bubmmoreka [IOK
) OfyquHe AMMHIAIA, H3YACHHE Cro https://m.edsoo.ru/00adf180
CBOMCTB»

33 A3oTHas KHCIIOTA, e€ (u3nueckue u bubnunoreka LIOK
XMMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
AMMOHMUA B KAUCCTBC MHUHCPAJIbHBIX

34 noOpenuii. XumMuueckoe bubmorera HOK
Y0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHHE OKPY)KAIOIIEH CpeJibl
COCTMHCHHUSIMA a30Ta
doc . Okcun doc a U

35 (bocfz)o pHaﬂ Kncn(i):a@(;;mi\?cme " bubmorexa HOK

P - https://m.edsoo.ru/00adf68a
XUMUUYECKHE CBOMCTBA, MOTY4YECHUE
b K
36 Hcnons3oBanue pocaToB B nbmorexa 1O

https://m.edsoo.ru/00adfc20
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Ka4eCcTBE MUHEPAIIbHBIX YIOOpSHUH.
3arpsi3HEHUE TPUPOTHOM CpeIbl

(docaramu

VYrepon, pacnpocTpaHeHue B

37 npupoie, Pu3NYecKue U XMMHIECKHE Bromorera LIOK
p P e e 1 xu e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcupl yriaepoaa, ux GU3ndYecKue u
38 XMMHYCCKHE CBOMCTBA. Bu6nunoreka [JOK
DKOJIOTUYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC ¢ OKcuoM yrepoaa (1V)
39 VronbHas KucIoTa U €€ COJIN Bu6maorexa LIOK
https://m.edso0.ru/00ae006c
[Ipakrtuueckas pabdora Ne 5 o Teme
40 '"TlomyyeHue yriiekuciaoro rasa. bu6muotexa LIOK
KauectBennas peaknusi Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
non"
[lepBoHauyanbHBIE MTOHATHS 00
41 OpraHMYECKHUX BEIIECTBAX KakK O bubmotera [OK
P K B https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiIepoia
42 Kpe L erO COCTIHE Bu6nunoreka [JOK
PEMHHH 1 en JUHCHHA https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 6. Pemenue
43 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka [IOK
«BaxHeinme HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHU S
KonTponsaas padora Ne3 mo teme
P . P bu6nmoreka [JOK
44 «BaxxHennme HeMeTaIbl U UX

COCANHCHMU D

https://m.edso0.ru/00ae0e18
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OO0mas XxapakTepuCTHKa XUMHUYECKUX
JJIIEMEHTOB — METAJLIOB.
Merannuueckas CBsI3b U

bu6nmmoreka [IOK

45
MeTaJUIM4ecKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemerka. dusnyeckrue CBOMCTBA
METAJI0B
XUMHYECKHE CBOMCTBA METAJIJIOB.
46 DIIEKTPOXUMUYECKUI DAL Bubnnorexa LHOK
P . P https://m.edsoo.ru/00ae1156
HaMpspKEHU N METaJIOB
OO0ume crnocoObl MOTY4YEeHHS
MeTamioB. CryaBel. BeraucieHus mo
47 aBHEHUSIM XUMHUYECKUX PEAKIIUH bubnnorexa LHOK
P P ’ https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMeECH
48 I bubmmoreka [IOK
OHATHE O KOPPOSHH METAIIIOB https://m.edsoo.ru/00ae1278
Bu6nunoreka [JOK
49 Lleounbie MeTab! https://m.edsoo.ru/00ae 14b2
50 Oxcuibl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
IllemoyHO3eMeENbHBIC METAILIBI — bubmuoreka [IOK
51 N N
KaJIBIH ¥ MardHui https://m.edsoo.ru/00ae15e8
52 B . bu6nmmoreka [JOK
KHCHIIME COCAMHCHHA KATLHHA https://m.edsoo.ru/00ae15e8
53 O060011IEHHE U CHCTEMATU3ALINS
3HAHUH
54 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmunorexa [IOK

YCTpaHEHHUs

https://m.edso0.ru/00ae 1886
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Ipakruueckas pabota Ne 7 o reme

55 "KECTKOCTH BOIBI K METOLI €€ bubmotexa TIOK
" https://m.edsoo.ru/00ae1ae8
YCTpaHCHUS
. bu6nmoreka [JOK
56 AmoMHHHA https://m.edsoo.ru/00aelc64
57 AmdoTepHBIe CBOWCTBA OKCHIA U bubnuotexa LIOK
TUIPOKCHAA https://m.edsoo.ru/00ae1c64
Bu6nunoreka [JOK
58 Keneso https://m.edsoo.ru/00ae1d86
Oxcuipl, TMIPOKCUIBI U COJIM JKeTe3a bu6nunoreka [JOK
59 (I u xene3a (M) https://m.edsoo.ru/00ae35e6
60 O000I1IIEHE U CUCTEMATH3ALIUS
3HAHHH 110 TeMe
[Ipakrrueckass padora Ne 8. Perenue
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nmmoreka [IOK
61 .
«Baxueime MeTaIIbl U UX https://m.edsoo.ru/00ae3de8
COCAMHCHU S
Beruncnenus no ypaBHEHUAM
XUMUYECKUX PEAKIUii, €CITH OJTUH U3
62 peareHTOB J1aH B U30BITKE WIJIH bubnnoreka LIOK
COJIEP>KUT IIpUMeECH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTU BBIXO/a MPOIYKTa
peakiuu
O06o01IeHe U CUCTEMaTH3AIUS
63 3HaHUM 110 TeMe " BaxkHeiime
METaJUIbl ¥ MX COCIUHEeHUS"
64 KonTponsnas padota Ne4 mo teme

«Baxxgelme MeTaJUIbl U UX
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COCANHCHMU S

65 BemectBa u maTepuaiinl B 1 bubmmoreka [IOK
MOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
66 XuMHUYECKOE 3arpsi3HEHHE 1 bubnmoreka [IOK
OKpYXalollen cpeabl https://m.edso0.ru/00ae4270
67 Ponp xuMuu B permeHun 1 bubmuotexa LIOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
68 PezepBHblii ypok. O6001CHNE U 1 bubmuotexa LIOK
cucTeMaru3anus 3HaHUu https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» Xummnst, 8 knacc/ Kysnenora H.E., TuroBa 1.M., I'apa H.H., Akinonepuoe
obmectBo «3narenpctBo «IIpocBerieHne»
» Xumns, 9 xnacc/ ,Kyznenosa H.E., Tutosa .M., I'apa H.H. Akimmoneproe

ob1ecTBo «M3narensctBo «IIpocBemenHue»

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

"3anaunuk no xumun" 8 kiacc/Kysnernonsa H.E.JIéBkunA.H. N3narensckuit ieHT
"Benrana - I'pad"

"3anaunuk no xumun" 9 knacc/Kysnenosa H.E.JIEBkunA.H. M3 natensckuii 1ieHT

"BenTana - I'pad"

MNP POBBIE OBPASOBATEJ/IBHBIE PECYPCBI UPECYPCBICETH
UHTEPHET

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

http://him.1september.ru/

http://school-sector.relarn.ru/nsm/

http://chemistry.narod.ru/

http://my.mail.ru/community/chem-textbook/



http://him-school.ru/

https://chem-oge.






