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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (eaepalbHONW paboueil MPOrpaMMel
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoiaBaHusl Y4eOHOro nmpeamMera « XUMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Ha€T MpEACTaBICHUE O IIENAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMMUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
npeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazienaM M TeMaM TMPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepIKaHusI, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU €  YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YaromIuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbrataM oOy4eHHs] XMMUHU Ha YPOBHE LieJIel n3ydeHus NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 coiepKaHusl.

3HaHWE XUMHH CIYXXHT OCHOBOW sl (OpMUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJCTaBICHU O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOINPEBPALICHUSX
HHEPrurd M 00 SBOJIOIUHU BEUIECTB B MPHUPOJE, O MyTAX pEHICHUs TI00ambHBIX
npoOjieM yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOH, DHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3PAaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peayin3allii  BO3MOXXHOCTEH IS  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M UCCIEAOBAaTEIbCKUX YMEHHI, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00yYarOIINXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUs B OOYYEHMM XHMHH OOECHEUYMBAIOTCA CHELU(PUKON
colep>KaHMsl ~ y4eOHOTO  TpeaAMeTa, KOTOpPBIA  SIBISETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00Iero oOpa3oBaHHs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XHUMHUU, OCHOB
HEOPraHMYeCKOM XHMMHM W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MpOrpamMMbl M0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usydenuto. CojepikaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATUN O XUMUUECKOM
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHW30BaHbl MO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHMM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa JI. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XMMUYECKOU CBSI3H;

— TMpeAcTaBieHU 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJIYyYEHUs
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYyYHOU KApPTUHBI MHUpPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHuHe XUMUU NPOUCXOAUT C MPHUBICYEHUEM
3HAHMA W3 paHee HM3YyYEHHBIX YUeOHBIX MpenMeToB: «OKpYKaIomuid MUp»,
«buonorus. 5—7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETHUYCCKHUX IMOJIOKEHUM,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, A3blka HayKH, B



OpuoOOIIEHNHM K HAayYHBIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHHMU NPaBWII 0O€30MacHOr0 OOpallleHuss C BEIIeCTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe LIeU, KaK:

— (¢opMuUpOBaHUE WHTEIJICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MNPUHITHIO PEIIECHUH,
CHIOCOOHO aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HHU;

—  HamnpaBJIEHHOCTh OOYYEeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIleHue
oOydJaromuxcs K CamMOCTOSITEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHbBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYarOIIMMUCS
OMbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJyYEHHbIE NpPU HU3yUYECHUU
XUMHH, TPUMEHSATh WX TMPU PEIIEHWH NpoOJsieM B MOBCEIHEBHOW JXKU3HU U
TPYIOBOM JESITEIILHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOUIUXCS TYMAHUCTHYECKUX  OTHOIICHHH,
NOHUMAHUS 1EHHOCTH XHUMHUYECKUX 3HAHWM HJi BBIPAOOTKH DKOJOTHYECKU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUYENIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQWiIs U HANpaBiICHHOCTH JaJIbHEUIIETO
o0yJeHHUS.

OOmiee uucIO YacoB, OTBEAEHHBIX JUISI H3YYCHHS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 vacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UUCTHIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKUE dJIeMEHThl. CHUMBOJIBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunueckas (opmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas J0JIsI XUMHUUYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHCHHM.

dusznyecKkne U XUMUYECKHUE SIBIICHUs. XUMHUECKasl peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHs MacChl BEHIECTB. XuUMHYeckue ypaBHeHus. Knaccudbuxarms
XUMHYECKUX PEAKINi (COeAMHEHMS, Pa3JIOKEeHHSs, 3aMEeIleHUsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOHW MOCYAOH, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalleHus: ¢ 1abopaTopHbIM 000pPYAOBAHHEM, U3YYEHHE U OINKCAHUE
bU3MYECKUX CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE U KOHAEHCALMS BOAbI) U XMMHUYECKHX (FOPEHHE CBEYH, MPOKAJIUBAHHE
MEJTHON TIPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KUCIOTOW) SIBJICHUM, HAOJIOICHUE H
ONMMCaHUE NPHU3HAKOB IMPOTEKAHUS XMUMHUYECKHX pEaKUuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pasiioKEHUE TUAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMOJIeCTBUE *kene3a ¢ pactBopoM conu meau (11),
W3y4eHHE CIOCOOOB pa3JeieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, mpoBeIeHne OYUCTKU MOBAPEHHOU
comy, HaOMIOJEHWE W  ONMHCAaHUE  PE3yNbTaTOB  TPOBEJEHUS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MACChl, CO3JAHHE MOJEJIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucinopom — 3ieMeHT U mpocToe
BemiecTBo. HaxoxkzaeHue Kuciiopona B Mpupojae, (Pu3nuecKkue U XUMHUYECKUE
cBoicTBa (peakuuu ropenus). Oxkcunnl. [Ipumenenue kucnopona. CrocoOsl



MOJIyYeHUs KHUCIOpoJa B J1la0OpaTopud U MPOMBIIUIEHHOCTH. KpyroBopot
KHcopoa B mpupoje. O30H — aJuioTpornHas MOJIUPUKAIISA KUCIOPOIa.

TeroBoit 3P(GeKT XUMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWICHUE MapHUKOBOTro 3 dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT mM mpocroe BemecTBO. Haxoxaenue Bomopona B
npupojsie, GuMyeckue ¢ XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00bEM  ra30B. Pacy€Thl MO XUMHYECKUM YpaBHEHHUSIM.

dusunyeckue cBoKcTBa BoAbl. Boia kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BELIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BoJI. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCUJIOB:  cojieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxcuynoB. Dusznueckue U XUMHUYECKHE
cBOMCcTBa OKCUJIOB. [losyueHne okcumoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. DPU3MYECKHE W XMUMHUYECKHE CBOWMCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4uenue KUCIOT.

Conu. Homenkiarypa coneil. @U3MUECKUE M XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coient.

I'eneTnyeckas cBA3b MEKIYy KilacCaMU HEOPTAHUYECKUX COETMHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOAa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJAa, HaOI0IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4eHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YyUYCHHUE
CBOMWCTB BOAOpOJia (rOpeHue), B3aumojaeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3AUMOAECHUCTBUE BOABI C METAJJIAMHU
(HaTpueMm u KaiblueM) (BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),



UCClieIOBaHUE O00Opa3lOB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOpPAX KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Mmeau (I1) ¢ pacTBopoM CepHO#M KHCIIOTEHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalM3alMM, IIOJIy4YeHUE HEpPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHUE OJHOTO METaJUla APYTMM M3 PACTBOpPa COJIM, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 33/lad 10 Teme «BakHellue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuonnuecknin 3axkoH u Ilepumoauyeckass cucreMa XHUMHYECKHUX
ieMeHToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCCU(DHUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M MIEJTOYHO3EMEIbHBIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckunii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N. MenneneeBa.  KoporkonepuogHas W JUIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrtembl xumuueckux snemeHToB [[. M. MenneneeBa. Ilepuosbl
u rpynmnbl. OU3MYECKUuil CMBICT TMOPSAKOBOTO HOMEpa, HOMEPOB NEpuoAa M
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0uek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl JI. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B [lepuonnueckon cucreme /. M. Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUSl paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIIAM U [IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoandecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIS pa3BUTUA Hayku W npaktuku. Jl. M. MenneneeB — y4€HbIA U
rpaXkJIaHUH.

Xumuueckass cBs3b. KoBasieHTHass (MOJisipHAas W HEMOJSIpHAsi) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iponiecchl oOkucaeHus: U BOCCTAaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAMHM KHUCJIOT M UIEJI0YEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMU
(ropenue, peakiu pa3aoKeHUs, COEAUHEHNUS ).

Mexcnpeomemmnnie ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3ed MpU HU3y4YeHHMM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE MOHATUS: HAYYHBIN (akT, TUIOTe3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukamus, MNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.

®usuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, AJEKTPUUYECKUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: poTocunTes, npixanue, oruocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYeECKAasi peaKkius

[Tepuonnueckuii 3akoH. [lepuoauueckasi CHCTEMa XMMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JJEMEHTOB TMEPBBIX TPEX NEPUONOB, Kalus, KalbLHUs M HX
COEIMHEHUII B COOTBETCTBUM C TIOJIOKEHHEM »ieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUNIMUECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukaius 1 HOMEHKIATYypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaius XuMU4eCcKUX peakiui Mo pa3iTudHbIM IpU3HAKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
W3MECHEHUIO CTETICHEH OKMCIIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U dHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstre o xkarammse. [loHsTre 0 XuMu4YeckoM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOM PEaKUUH W MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHOW peakuuu. COoCTaBIIEHUE YpaBHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajnaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMH
xumuyeckoi cBsa3u. Crenenp aucconuanuu. CUIbHbIE U Cl1a0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MpOTEKaHUSI peaKluii HOHHOTO 0OMeEHa,
IIOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHM M COJied B CBETE TMPEACTABICHUA OO0  ANEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIe peakiuy Ha HOHBIL. [IoHsITHE O rHApOIU3E CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiiMasza), CIOXKHBIX BEIIECTB
(xmopua HATpUsl), UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEUCTBHUSl PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMU KHUCJIOT, WIEJI04Ye U cojeu
(BO3MOXKHO  WCIOJIb30BaHWE BHUJEO MaTEpPHAlOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuid  HOHHOro  oOMEHa
(oOpazoBaHme ocanaka, BbIJACICHHE Tras3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIU
(ropeHue, peakiMy pas3ioKEeHHs, COCIMHEHUS), Paclo3HAaBaHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEAaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaibl 1 MX COeIMHEHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiiCTBUE € METaJIaMH, HEMETaJUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KWCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabl U UX
HaXO0X/CHHUE B IPUPOLE.

O6mast xapakrtepuctuka aneMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U CepPhbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHME, (U3HUECKHE U
XUMUYecKre cBorcTBa. OKCHIBI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE © XUMHUYECKHE CBOWCTBa (0Ommue  Kak
MPEACTaBUTENs Kjacca KHUCIOT u crnenuduueckne). XUMUYECKHUE PEaKInH,
JeXalme B OCHOBE IMPOMBIIUICEHHOTO CIMOco0a MOJYYeHUS CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCAOThL. CONM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ coelMHEHUM B mpupoje. XUMUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpaHEHHUE B MPHUPO/E,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Ucnonw3oBanne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XMMUYECKOe 3arpsi3HeHUE OKPYKaIoIIeH cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO3[yXa, NOuBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kuciaora, pu3NIeCKue U XUMUIESCKHUE CBOWMCTRA,
nosyuenue. Mcnonb3zoBanue hocharoB B kKauecTBe MUHEPATIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCuabl yriepoja, ux
¢usznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MpOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aJibHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe U XMMHUYECKUE CBOMNCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, IIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOMOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), WX pPOJIb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, YriieBoJax — U UX
poiii B OKM3HM 4eJloBeKa. MarepuaibHOE €JUHCTBO OPraHHYeCKUX U
HEOPraHUYECKUX COCAUHEHUH.

KpemHunii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, TIOMYyYCHHE W
npuMenenne. CoeauHeHUs KpemHHUsT B mnpupoje. OOmme mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUuTesbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUEe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMaTepuaaoB), HaOIIOACHUE Mpollecca OOYIIIMBAaHUS caxapa MoJl JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3YYCHHUE XMMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha cyiabdar-
MOH W HaOJIOJICHHE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJBb30BAHHE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWME W HW3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocdaT-uoH ¥ U3ydeHUE MPU3HAKOB
WX TMPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IPOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX TMPOTEKAHUSA, O3HAKOMIIEHHUE C
OPOJIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelnie HeMETAIIBI U UX COSTUHEHUSY .

MeTaJsibl M X COeAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u ctpoeHus atoMmoB. CTpoeHue MeTauioB. Metaminyeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl Tony4YyeHus MeTamioB. [loHsSTHE O KOpPpO3UMM METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMUHHIM,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MOJIOKEHUE B [leproamyecko cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U Kanus). OKcuabl u



TUAPOKCHUABI HATpusd M Kanud. [IpuMeHeHHe WIETOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAIBI MarHMM MW KaJdblMK: MOJOKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaemeHToB JI. M. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJAEHUE B nipupoae. Pu3nueckue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaibIUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoauueckoil cuctemMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOCHME aToMa, HaXOXKAEHUE B mOpupoje. Pusndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuanl, THAPOKCU b U conu kenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME ¢ oOpaslaMd METaJUIOB W CIUIAaBOB, WX (DU3NUYECKUMU
CBOMCTBaMH, UW3Y4YEHHUE  PE3YyJbTAaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJEHCTBUSA OKCHIA
KaJIbLIUSI ¥ HaTpusi C BOJAOW (BO3MOKHO HCIOJIb30BAaHUE BHUIAECOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIOJB30BAaHME  BUIEOMATEPUANIOB), NPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MarHus, KaJbLUs, aJIFOMUHUS, LIMHKA, XKeje3a
(1) u xenesza (I11), meau (II), HaOIOAEHME U OMMCAHHE MPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud MW Kaiablus (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxxHeunmue
METAJUIBI U UX COCIUHEHUS.

XuMHS 4 OKpY KalIas cpeaa

BemecTtBa m Marepuasnibl B IOBCEIHEBHOW JKM3HU 4YelloBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpenbl (TpeaesibHas IOMyCTHMast
KOHIIeHTpanus BeulecTs, Aanee — [IJIK). Ponb xuMun B pelieHH 3K0I0TUYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpeaMETHBIX CBS3€H MpuU W3YYeHWH XuMuu B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK W TOHATHH, ABJSIOMUXCS CUCTEMHBIMU ISl OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (pakT, rumores3a, 3akKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUPUKANWI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBINA
3 PeKT, TEXHOIOT U, MaTePUAIIBI.

dusnka: martepus, aroMm, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, TPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAST
pemérka, CruiaBbl, (U3MYECKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocunHTe3, apixaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHUSI, MUKPO3JIEMEHTBI, MaKpOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaANbl, TOPHBIC  TOPOJIHI,
IOJIC3HBIC UCKOIIAeMBbIC, TOIIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHHM B €JUHCTBE Yy4eOHON Hu
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHITHIMUA B
oOlllecTBE TMpaBWIAaMHU M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COLUATIM3AIIMN 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUMN U
paclIMpeHue OMbITa JIESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIAJETh AOCTOBEpHOU MH(MOpMaImeil o
NEPEIOBbIX JOCTMKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOWCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

IOPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOLIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W APYruX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW [NEATEIbHOCTH TpPH
BBIMIOJTHEHUW y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO
M B3aUMOINOMOINM B TIpollecCe OTOM Y4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEAEHHWE U TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS IOCIIECICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XUMHUYECKOM pEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEJION, O POJIM XMMHUM B MO3HAHUM ATUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XAMWH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl ¢ Y4EeOHBIMU TEKCTAMH, CIPaBOYHOM



JUTEPATypPOr, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TMO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30OBaHHWIO, TMPOCKTHOM W  HUCCIIEI0BATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHUEC ITOCJICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTHKOB, KYPeHUS),
HEOOXOAUMOCTH COOJIIOZICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W Pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM 4HCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCIIeHON Mpo¢eCcCHOHANIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHOMN CpeJIe;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, MOHUMAaHUE IIEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOEHUS
paBMII 0€30MaCHOTO MOBEACHUS NIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUIX,
YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peILIeHUS 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH NPUPOJIHONW CPEIOM, JJIsl TOBBIICHHS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHUSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX PEIICHUS MOCPECTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wmeTampeaMeTHBIX pe3ydbTATOB BBIACISIOT 3HAYMMBIE IS
dbopMupOBaHUST MUPOBO33PEHUS OOIIECHAYYHbIE TIOHATHS (3aKOH, TEOpHf,
MPUHIINI, TUTIOTe3a, (HAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHWH W3 ITUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHNUE O IEITOCTHOU



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCaAIbHbIEC yueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYISTUBHBIE), KOTOpbIE OOecneyuBaroT (HOpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHMIO M OCYILIECTBIEHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATbHBbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJornyecKkue AeicTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KJIAaCCU(PUKAIMM XUMHYECKUX BEIIECTB M XHMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TPUMEHIThH B TMPOIECCE IIO3HAHUS TMOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbIC B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TIPEJCTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XuMuueckas QopMmyna ¥ ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATENbHBIX 3a]1a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh M XapaKTEpPHU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIU,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IpOLIECCaxX U SIBJICHUAX.

Ba3oBble ucciaenoBarejbCcKue AeiCTBUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCcTBE OCHOBBI g (HOPMHUPOBAHUSI TUMOTE3BI IIO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WH(HOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST ~ JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMUBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX ISl BBIIOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 ONpPEAEIIEHHOIO THIa, MPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJBb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pEIllaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMaMu,
IpyruMu popMamu rpaduKu U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4YeOHOW U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTA HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpellbl.

KommyHukaTHBHBIE YHUBepcadbHbIe YUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiiora W (Wiu) JHUCKYCCHM) TIO
CylmIeCTBY  oOCyXJaeMod  TeMbl, (OPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  MPEICTaBISATh  TOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEJIbHOMN
NESTENbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIHUIO
PE3YJITATOB BBHIMOJHEHUS XMMHUUYECKOr0 JKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1abopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABATEJIbHOM W HCCIIENOBATENIbCKOW  JESATENBbHOCTH  MPU  PELICHUH
BO3HUKAIONIUX MpPOOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuil (00CykIeHus, OOMEH MHEHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIUS
COBMECTHBIX JCHCTBHI, ONpEIEIICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE JeCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LEIU JESITENIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA AITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHUS] HOBBIX 3HAHHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJIH, YMEHUE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUHU 33/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIMMUCS HAYYHBIE 3HAHUS, YMEHUS U CIIOCOObI



neucTBuil, crnenuduUyueckue IS OpeaMeTHOM oOnactu  «XUMHUS», BUIbI
JNEATENBHOCTA MO  MOJYYEHUIO HOBOTO  3HAaHMWS, €r0  HMHTEPIpETaINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 3JIEMEHTa B COSUHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius peaxkiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEaKIIMH, TETI0BON A (EeKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aToMa, aToMHas OpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
OPUMEHATH 3TH MOHSITHUS MPU OMMCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HOpMyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEaKLINIA;

e ONpENENSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCIIECHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHI IIOo
dbopMynaMm, BHA XUMUYECKON CBSI3M (KOBAJICHTHAassT M HOHHAs) B
HEOPraHMYECKUX COCANHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE NEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJOXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPaHEHMS MAacChbl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUSI, 3aKOHA ABOTraJipo;

e OIHWCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3Iu4aTh TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mmobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAUCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogmyeckas cucTtemMa XmMUYecKuX diemeHTtoB J[. .
MenzeneeBa» ¢ YHCIOBBIMM XAPAKTEPUCTHUKAMH CTPOECHUS ATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIO IEKTPOHOB
U pacrnpeereHle uX Mo 3JeKTPOHHBIM CI0SIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPIaHMYECKHE BEILIECTBA,
XUMHYECKUE peakuuu (IO YMCIAy U COCTaBYy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, M0 TEIJIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3ITUYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO ~ MacChbl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOro »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XMMUYECKOMN peaKInu;

IPUMEHSITh OCHOBHBIE OINEPAllMU MBICIUTEILHON NIEATETbHOCTH — aHalu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3alMI0, KIaCCHU(pUKAIIHIO,
BBISIBJICHUE NMPUYMHHO--CIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKHX PpEaKLUHM, €CTeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOJEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYTOBaHUEM, a TakKe TMpaBujiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHUSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOILIBI UHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K xonIiy oOyuenus B 9 kiacce npeaMeTHbIE pe3ynbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKHX TMOHATHI: XUMUYECKUUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlusi, XUMUIECKas CBSA3b, TEIIIOBOU d(PdeKT
peakiuu, MOJib,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AJEKTPOJIMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJIIMYECKass pelmeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuW, MNPEeAeTbHO JTONMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATHH U
MPUMEHSTH 3TH NOHATHS MPU OMMCAHUHN BELIECTB U UX MPEBPAILICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUIN XMMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX FJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAX HEOPTaHUUYECKHUX COCAMHEHMM, THUIN KPUCTATIMYECKOU
PELIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIHCBhIBaTh W XapaKTepPHU30BaATh
Tabiuunyto ¢opmy Ilepuonanueckoit cuCTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasznuyaTh TOHATUS «TJlaBHasg mnoArpynna (A-Tpynma)y W «1moOoyHas
noarpymnmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
o003HaueHUsl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX 1O DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M WX COCJAUHEHUU B
npeaenax MajlblX MEPHUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUAE DIIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (MO YUCIy U COCTAaBY YYAaCTBYIOIIMX B pPEaKUUH
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 0 MU3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHeNU(PUICCKHE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OMUCAHUE
IpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUid;

COCTaBJISITh  YPABHEHUS DJICKTPOJMTUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHCHHUS peaklui, MOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEICTBOM COCTABIICHHS SJICKTPOHHOTO OajlaHCca ATUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3JTMIHBIX
YCIIOBUSX;

BBIUUCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJI0O XHMHYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOUN PEaKITnH;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS ~ XUMHUYECKOW  MOCynoi 51
1a00paTOpHBIM 00OpYyIOBaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C WHCTPYKIUSMH [0 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M yIIICKHUCIIOro Ta3a);

NPOBOJAUTL  PEaKIMK, MOATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuaumkar-, Ccynbdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEPAIMM MBICIIUTECIBHOU JIESITCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMaTH3allUui0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JUIS M3Y4YCHHUS CBOWCTB BEIIECTB W
XUMUYECKUX pEakKIMi, EeCTECTBCHHO-HAyYHbIE METOJbl IIO3HAHHS —
HaOII0JIeHHe, W3MEPEHUE, MOJEIUPOBAHUE, SKCIECPUMEHT (peajbHBId |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBoHayanbHble XMMUYECKHE MOHATHSA
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOH NEATCIBHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
19 BemecTBa n xuMmdeckue 15 1 bu6moreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro o paznmeny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosznyx. Kucnopon. [lonsitue bubnuoreka [IOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucimorax bu6mmoreka [JOK
2.2 8 1
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 00 5 1 1 bu6moreka [JOK
' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIIACCHI bu6moreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoauyeckuii 3axkon u [lepuoanueckas cucrema xumuyeckunx 3jiemMeHToB JI. . MennesieeBa. CTpoeHune aToMoOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIHA



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX 1emMeHToB [l. U. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue aroma
XUMHUYECKas CBSI3b.

3.2 OKHUCIUTETBEHO- 8 Bubnnorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIBHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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



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

Pazgen 3. Merasiibl M UX COCAUHECHUSA

N bubnuotexa [JOK
3.1 Obmme CROHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxneiiime MeTaiuibl ¥ KX COEINMHEHNS 16 httos://m.edsoo.ru/7f41a636
Hroro mo paznery 20
Pazjnen 4. Xumus u okpy:kamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' eie p . https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
PeseDBHOE BDEMS 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IIpakTudeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Pons XumMun B )KU3HU 1 bu6mmoteka [IOK
yeoBeKka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTre 0 MeTONax MO3HAHUA B XUMUH 1 bubmorexa LHOK
s https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padota Ne 1 «IIpaBuna paGoTs
3 B 1a00paTOPUH U IIPUEMBI 00paIleHUS C 1 bubmnorera ITOK
patop p pait https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)
Yuctele BemecTBa U cMecH. CItocoObl bubmuorexa [JOK
4 . 1
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue
5 cMecel (Ha mpuMepe OYMCTKH IMOBAPEHHOM 1 bubmorexa [JOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIH )»
bubmuorexa [JOK
6 ATOMBI M MOJICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c¢c
7 XHUMHYECKHUE 3JIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHEIE BEIIECTBA 1 bubmorexa ITOK
p B https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYISIPHOE YUECHHE 1 bubmorexa HOK
YA i https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas Gopmyna. BaneHTHOCTH aTOMOB
XUMHUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHUTENbHAS aTOMHAs Macca. bu6moreka [IOK
11
OTHOCHUTENBHAS MOJICKYJISIpHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHUYECKOT0 3JIEMEHTa B bu6moreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konnuecto BemectBa. Monbs. MonsipHas bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKknue U XMMUYECKHE SIBJICHUS. bu6moreka [IOK
XHUMHUUEcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u yCinoBus NpoOTEKaHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEAKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koanyecTBa, Macchl BEIIECTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMHYECKUX PEaKIMH https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMU4ecKuX peakiun
18 (coemuHEeHMS, PA3JIOKCHHS, 3aMEIIICHHUS bubmmorexa TIOK
A P ’ Hl ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKIOTIEIUCT 060621II €HUE U bubmorexa [TOK
i AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
KonTtponpHas pabora Nel no Teme «BemectBa bubnuorexa [IOK
20
U XUMHUYECKHE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk razos. CocTtaB Bo3tyXxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo bubmmorexa TIOK
o p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOo/1a (peaKIiu OKUCIICHUS, TOPEHUE).
TTonsarue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bu6moreka [IOK

23 0 .
NabOpATOPHH 1 [POMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢(HeKT XUMUUECKOU peakiinH,
24 MMOHSTHE O TEPMOXUMHUYECKOM YpaBHEHHH bubmorexa IIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUECKHUX PEAKITUIX
Tommso (He(Th, Yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];03 o a, CIIOCOOBI iro bubmorexa IIOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Tpaktudeckas padora Ne 3 o Teme
26 [Tomydenue u cobupanue KuciIopoaa Bubamorexa [IOK
«roytenne qu HAC KHEIIOpoa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €T0 CBOUCTBY»
97 Boaopoa — 31eMeHT 1 IpOCTOE BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue 1 XUMHYECKIE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OIUITHE O KHCTIOTAxX 1 cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI OTy4eHHs BOJIOPOIa B bubnunoreka [IOK
J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o Teme
31 «IEI) JIYYCHHC U . OupaHue B a bubamorexa TIOK
onyHetme COV PAFHE BOOPOAA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMUCTB»
n bubmuorexa [JOK
32 M i . A
OJIApHBINA 00BEM ra3oB. 3akoH ABOTapo httos://m.edsoo.ru/ff0d542e
33 Brruncienus 00bEMa, KOJIMYECTBa BEIIECTBA bubmuoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIMYECTBY
BEIIECTBA MM 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B 110 YPABHEHUIO

bu6moreka [IOK

34 €aKIM{ Ha OCHOBE 3aK0HA 00BLEMHEBIX
peaidt o https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOIBI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
bu6moteka [IOK
36 C i. 11 o
octaB ocHOBaHWH. [loHsATHE 00 HHIMKATOpAX httos://m.edsoo.ru/f0d59e2
Bopa kak pactBopurens. HackieHHbie u
37 HEeHaCBIIIIEHHEBIE pacTBOPLI. MaccoBas 10 bubmorexa ITOK
p PBL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOpE
[IpakTuueckas padota Ne 5 o Teme
38 «[IpurorosiaeHne pacCTBOPOB € ONPENETEHHOMN bubmorexa [TOK
p N B p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA»
39 KonTtponbras padota No2 mo teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: coCcTaB, KiIaccu(puKaIus, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmorexa ITOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBanusl: cocTaB, Ki1accudukarms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccupukanus, bubmuoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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bubmuorexa [JOK

45 Tlonyyenne 1 XUMHUYECKHUE CBOMCTBA KUCIOT
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIoCcoObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenne
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI)
48 I'eneTnueckas cBsI3b MEXIY KlIacCaMU bubnuotexa [JOK
HEOPraHWYECKUX COCANHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O0001IeHNE U CUCTEMATH3aIM 3HAHUH
m 1 https://m.edso0.ru/00ad9ch2
50 KonTtponbHas padota Ne3 no reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COETUHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KJIacCUpUKAITIT
51 XUMHAYECKUX diieMeHTOB. [ToHsarue o rpymmax bubmmorexa ITOK
) by https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas
52 cucTeMa XUMHYecKuX saementoB 1. U bubmmorexa TIOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, rpyImnbl, MOAIPYIIIEL bubmorexa ITOK
PHOMEL, TPYHIIRL, HOATPYIT https://m.edsoo.ru/00ada52c
54 Ctpoenune atoMoB. CocTaB aTOMHBIX SI7EP. bu6mmoreka [JOK
M3oTtomnbl https://m.edso0.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI09eK aTOMOB
55 aneMmeHTOB [leproanueckoit cuctems /. U bubmorexa [JOK
proa o https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTUKa XUMHUYECKOTO dJIEMEHTA T10 bubmuoreka [JOK
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ero nosoxeHuto B [lepuonuyeckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoamueckoro 3akoHa is

bu6moreka [IOK

7 AL 1
> DasBITIGE Hayidt H,_HanKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEAAror U rpaXKJaHuH
58 DNEeKTPOOTPHUIIATEIBHOCTH ATOMOB 1 bubnuotexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HomHas ximurecias Cosp 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nmojspHas XUMHYECKasi CBSI3b 1 bubmorexa IIOK
p https://m.edsoo.ru/00adaab8
61 KoBanentHas HemoisipHas XUMHAYECKas CBS3b 1 brbmorexa [TOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TeneHb OKHCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PECAKITUU 1 bubmorera IIOK
peart https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKucIuTeIN U BOCCTAHOBUTEIU 1 httos://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 mo teme «CtpoeHue 1 bubnuoreka [IOK
aroma. XUMHUYECKas CBSA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001meHE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001meHE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001meHE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabnsie | Ilpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMa XUMHUYECKUX BJICMI;HTOB pIRn Y| 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus u HomeHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel mo Teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3/ieloB Kypca 8 kiiaccay
5 Knaccudukanus XuMUYECKUX PEaKIUi MO 1 bubnuoreka [IOK
Pa3IM4YHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOW PEAKLIUH.
bubmuorexa [JOK
7 [ToHATHE O TOMOTE€HHBIX U T€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonaTHE O XUMHUYECKOM PaBHOBECHUHU.
3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bubnmuoreka [JOK
XUMHUUYECKOHN PEAKIIMU U TIOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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9 OKuCIUTEILHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus EKTPOIUTUIECKON TUCCOLUALINN. bubnuoreka [IOK

10
CunbHBIC U CITA0BIC IICKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnsie ypaBHEHUS peaKIni bubmmorexa ITOK

yP peakdl https://m.edso0.ru/00add448
XuMHYecKre CBOMCTBA KUCIOT M OCHOBAaHUH
12 B CBETE IIPEACTABICHUHN 00 bubmorexa ITOK
bedt o https://m.edso0.ru/00add5d8
ANEKTPOJUTUUECKON TUCCOITUAIINN
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 IEKTPOIUTHIECKON bubmorexa LOK
p p https://m.edsoo.ru/00add8b2
IHUCCOIMAIIAN
14 ITousaTue o ruapon3e coaeh bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK

15 00006 %

ODIICHUC I CHCTCMATH3ALHA SHARMH https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 3a]a4» https://m.edsoo.ru/00addbfa
Kontponbras padota No2 mo teme

17 «DIEKTPOIIUTHYECKAS JUCCOUAIINSI bubmorexa ITOK

p g At https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUN B PACTBOPAX»

18 OO1as XapakTeprUCTUKa raJIoreHOB. bubnuoreka [IOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KUCIIOTA,

19 XI/IMIlz‘{eCIfI/I: C]i[OI‘;ICTBa MOJydEHHE bubmorexa HOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpaktuyeckas padora Ne 2 o Teme bubnuorexa [IOK

«IlomydeHune CONSTHOM KUCIIOTBI, U3y4eHHE €€

https://m.edsoo.ru/00ade348
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CBOWCTBY

Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX

21 €aKIUH, €CITU OJIH U3 PEarcHTOB JIaH B bubmmorexa [TOK
p ’ p https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTHKa 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.
23 Haxomr;eHHe CepBI H(l;é coez[HHeiHﬁ B bubmorexa LOK
p ’ https://m.edsoo.ru/00ade64a
pupoie. XUMHUIECKHE CBOMCTBA CEPhI
CepoBonopo, cTpoeHue, Gu3nvIecKue u bubmuorexa [JOK
24 .
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepol. CepHas KUCI0Ta, GU3UIECKUE bubmuorexa [JOK
U XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklnu, JIeXKAIIHe B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel Cpe/ibl COeTMHEHUSIMU CEPBI
97 Brruncinenune MaccoBoi 10JIM BBIXOAa bubmuorexa [JOK
MPOJyKTa Peakinu https://m.edsoo.ru/00adec8a
OO1mas xapakTepHCTHKa J1EMEHTOB VA-
28 TPYIIIBI ApSOT pacn OCTPAaHECHHE B IPUPOJIC bubmorexa [JOK
PYHIIBL » bactipoctp . PHPOE, https://m.edsoo.ru/00adeea6
(busznueckre 1 XUMUYECKHE CBONCTBA
29 AMMHMaK, ero GpU3NIeCKHe 1 XUMHUYECKHE bubnmnoreka [IOK
CBOMCTBA, MTOJIYYEHHUE U IPUMEHEHHUE https://m.edso0.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
30 «ITonyueHne aMMHaKka, U3y4€HUE €ro bubmmorexa TIOK
. i > 131 https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30OTHas KUCIOTa, €€ GU3NYECKUE U bubmuoreka [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30Banne HUTPATOB U COJIEW aMMOHUS
B Ka4eCTBE MHUHEPAIBHBIX YIOOpEHUH.

bu6moreka [IOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMU a30Ta
dochop. Oxeup pochopa (V) u pochopras
33 KHCIIOTA, QU3NIECKAE M XUMUYECKHE bubmorexa TIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, MMOJTydeHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MHHEPATBHBIX yI00peHHit. 3arps3HeHne bubmorexa [TOK
PEILTBIX yAOBP TP https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B PUPOJIE, bubmuorexa [JOK
35 .
(bu3UYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIEeMBI, CBSI3aHHBIE C OKCHJIOM YyTJIepoja https://m.edsoo.ru/00adfebe
(Iv)
37 VYroJibHAsI KUCIIOTA U €€ CONn bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o Teme
38 "l%)on eHue IJ)'IGKI/ICJ'IOFO rasa bubmorexa [JOK
1 o ' " https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuus Ha kapOOHAT-HOH
39 [TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAaK O COEAUHEHUAX Yriiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coegrHeHUs bubmmorexa TIOK
P s https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 11O TEMC

https://m.edso0.ru/00ae0bf2
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«BaxHen1e HeEMETAJIbI U UX COETUHEHUI

Kontponsnas padora Ne3 no reme

bu6mmoreka [IOK

42 «BaxHeine HeMeTauIbl M UX COSTUHEHUSI https://m.edsoo.ru/00ae0el8
OO01as XxapaKTepUCTUKA XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuotexa [JOK
CBS3b U METANINYECKAsI KPUCTAJUIMYECKast https://m.edsoo.ru/00ae103e
pemrérka. @U3NIECKUEe CBONCTBA METAJIOB
XuUMHYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN Psii HAPSKEHU I bubamorexa TIOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mre crrocoObl MOTyYeHUsT METaJLIOB.

45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEaKLHil, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPIKHUT MIPUMECH

46 [TonsaTHE O KOPPO3UHU METAIIIOB bubmmorexa [IOK

https://m.edsoo.ru/00ael1278
bu6mmoreka [{OK

47 [lenousbie MeTaLIb https://m.edsoo.ru/00ael4b2

48 OKcHIBI M TUIPOKCUIBI HATPHUS M KaJTHS bubmorexa [JOK

https://m.edsoo.ru/00ael4b2

49 [IlemoyHO3eMENbHBIC METAJLIBI — KAJIBIIHHA U bubmuorexa [JOK
Mar"Hui https://m.edsoo.ru/00ael5e8

50 BaxkHelme coemMHEHNS KaJIbIIUsA bubmorexa ITOK

https://m.edso0o.ru/00ael5e8

51 O06o01IeHre U cucTeMaTU3aIks 3HaHUH

52 JXéctkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs Bubmmorexa LIOK

https://m.edsoo.ru/00ae1886

53 IIpakTtuyeckas padora Ne 6 o Teme bubnuorexa [IOK
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"YKé&cTKkOoCTh BOJIBI M METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubnuotexa [JOK
>4 AomiHil https.// m.edso:)_.[ ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Kereso https://m.edSO(I)_.I ru/00ae1d86
57 Oxcuipl, THAPOKCU B 1 cosn xene3a (1) u bubmuorexa [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH3aIis 3HAHUH
[IpakTueckas padota Ne 7. Pemienue
59 AKCTIEPUMEHTATBHBIX 3a71a4 110 TeMe Bubamorexa [IOK
«BakHEHIMe METaUTbl ¥ X COSTMHCHUSD) https://m.edso0.ruftl0ae3des
Boruncnenus o ypaBHEHUSIM XUMHUYECKHX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 513613:”[1“1(6,1/1.]11/1 coz?epmHTI:IpnMecn. " bubmorexa [JOK
Boruncnenus MaccoBoii 107U BBIX0OJ1a nitps://m.eds0o.ry/00ael 750
MPOJIyKTa PeaKIuu
61 O00011eHrEe 1 cucTeMaTU3alus 3SHAaHUHA
62 KountponsHas padora Ne4 mo teme
«Baxxnelue MeTauIbl U UX COeIMHEHUS
63 BemiectBa 1 maTepuasbl B IOBCEIHEBHOM bu6mmoreka [JOK
YKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE OKPYKaoIIen bubnmnoreka [IOK
cpenbl https://m.edso00.ru/00ae4270
65 Ponp XxuMMM B peIIEHNH 3KOJIOTMYECKUX bubnuorexa [IOK
npodieM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O000mmeHue u bubnuorexa [IOK
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cUCTeEMAaTHU3al s 3HAaHUU

https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 knacc/ Pynszutuc I'.E., ®enpaman O.I'., AKiinoHepHOE 0OIIECTBO
«H3narenscTBo «IIpocsemenne»
» Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AKInoHepHOE 00IIECTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Mertoaudeckoe nmocodoue "Xumus 8-9 knacc" Pyasurec I'.E., ®enpaman O.T.

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/

https://multiurok.ru/goto.php?url=http://maratakm.narod.ru/

[IOKYMEHT MNOAMNWCAH 3MIEKTPOHHOW MOAMUCHIO

MYHULMUNAJIbHOE OBLLEOBEPA30BATE/IbHOE YYPEXXAEHWUE 30.08.23 17:44 (MSK)  CepTucukar 22078336997 1EFCE27A3ABCFC3A6CA22
"®ELOPOBCKASl OCHOBHAS LLUKOJIA UM.J1.B.BUHOTPAZJOBA"

SICHOrOPCKOIO PAOHA TY/IbCKOW OBJIACTM, YenaHosa MapyHa

CepreeBHa, [lupekTop
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