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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpeOOBAHMII K pe3yslbTaTaM OCBOEHHUS OCHOBHOH 0O0pa3oBaTeNIbHOM
MPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’ke€ Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHMS U C YYETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon denepanuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHHUE O LeAX, OOIel cTpaTreruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00yYalOUIMXCsl CPeACTBAaMU y4eOHOro mpeaMera,
YCTaHABIMBAET 00s3aTeIbHOE MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacnpesiefieHue ero Mo KjaccaM M CTPYKTYpUpOBaHHE [0 pas3jeliaM U TeMaMm
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJWYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHU COJAEP)KAHUSA, PEKOMEHIAYEMYIO TOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKUA y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaromuxcs, OMpenesseT BO3MOKXHOCTU
npeaMera Ui peanu3aluud  TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYeHUs] XMMHUH HAa YPOBHE 1eJIel u3yueHus rpeMeTa u
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON JI€ATENFHOCTH OO0YyYalolerocs 1o
OCBOCHHUIO YUYEOHOTO COJEPIKaHMUS.

3HaHME XUMHUU CIYKUT OCHOBOM i (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0y4aromierocsi, ero npeCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GpopmMupyeMble XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAILICHHUSIX SHEPTUH U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHus TI00aJbHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXHOCTEH sl CAaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEN
OOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK ¥ B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOTO MBILUICHMS, 3aKIaJblBA€T OCHOBBI
LEJOCTHOTO B3IVIS/1a HA €IMHCTBO NMPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINUXCs;

CIOCcOOCTBYEeT (DOPMHUPOBAHHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHbIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHUMHHM OOECHEeUYMBAIOTCA CIEHUPUKON
colepKaHMsl ~ y4yeOHOTO  TpeAMeTa,  KOTOPbIA  SABJSIETCS — MEJaroruuecKu
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKM XMMUM Ha ONPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOINEro OO0pa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYArONIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IMOHITUN OPTraHUYECKOU
XUMUHU.

Crpyktypa cojaepkKaHusl TpOrpaMMbl N0 XUMHUHM CPOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepkaHue CKIAIBIBAETCS M3 CUCTEMBI
MNOHATHI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0Ge O3TU CUCTEMBl CTPYKTYpPHO OpraHU30BaHbl 10 TIPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTUSA 3HAHUK HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHS O CTPOCHUHU aTOMa U XMMHUYECKOU CBS3H;

— TIpEeACTaBICHUN 00 JICKTPOIUTUUSCKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYroMY, BBITIONHSS (YHKUIHUUA OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILECTB.

OcBoeHHMe  mporpaMMbl 10  XUMHH  CIOCOOCTBYyeT  (pOpMHPOBAHUIO
MPEJICTABIICHUS] O XUMHAYECKOW COCTaBJISAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatonuii Mupy, «buonorus. 5—7 kiacce» u
«®Dusnka. 7 Kaacey.

[Tpu n3ydeHnu XUMUU MPOUCXOTUT HOPMUPOBAHNE 3HAHUI OCHOB XUMHUUYECKOU
HAayKW KakK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOW IEATEITHHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajgada y4eOHOTO
MpeaIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, MOHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUHU, TOCTYIMHBIX 0000IEHUH
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METOaM
MO3HAHUS TPU U3YYCHUW BEHIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHH TMO3HABATEIBHBIX YMEHUN U WX MPUMEHEHHH B Y4eOHO-TIO3HABATEIHLHON U
y4eOHO-UCCIIEIOBATENIbCKON  JI€ATENIbHOCTA, OCBOCHMHM TIpaBUJI  OE€30IMacCHOro
oOpallieHust ¢ BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.



[Ipy HU3yyeHUH XMMHHM Ha YpOBHE OCHOBHOIO OOIEro OOpa3OBaHMs BAKHOE
3HaYEHUE MPUOOPENIN TaKKE LI, KaK:

— (GOpMHpPOBAaHHWE HHTEJUIEKTYaJIbHO pPa3BUTOM JMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO pPELIECHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HAIPaBJICHHOCTh 00yUYEHUsl Ha CUCTEMAaTH4EeCKOe MPUOOILEHHE 00yUYaoIUXCs
K CaMOCTOSITEJIbHOM MMO3HABATEIbHON AESTENbHOCTH, HAYYHBIM METO/aM IO3HAHUS,
(GOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMMUH;

— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO0 00yYarouuMuUcs
OMbITAa Pa3HOOOpPA3HOW JEATENBHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIOUEBBIX KOMIIETEHIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HA4YE€HHUE [IJIs
Pa3TUYHbBIX BUAOB JIEATEILHOCTH;

— (QopmupoBanue o0meld (GYHKIMOHAJIBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUPa, UCTIOIB3YS 3HAHUS U OTBIT, MOJIyYeHHbIC PU N3YYECHUU XUMHUH, TPUMEHSTh UX
IpU peIeHrH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM ESITEIbHOCTH;

— ¢opMHpOBaHUE Yy 00YHAIONIUXCSI TYMAHUCTUYECKUX OTHOIICHHUM, TOHUMAHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJOTHMYECKH LEJIeco00pa3HOro
MOBEICHMS B OBITY M TPYIOBOM JESITEIILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3I0POBBS
Y OKPYKaroIIed IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ IS U HAMPABIEHHOCTH JalbHEHIIIET0 00yUEeHHUS.

OO611ee YMCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHus, cocraBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XMMHM B )KU3HU 4YeJIOBEKa. XUMUSA B CUCTEME HayK. Tena
n BeuiectBa. PU3NUECKHE CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSIHUE BELIECTB.
ITonsaTne o MeTodax MO3HAHUA B XUMHUU. UHCThIe BemiecTBa M cMecH. CIOCOOBI
pas3zelieHusl CMECEM.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE HJIEeMEHThl. CHMBOIBI XHUMHUUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs atoMHas macca. OTHOCUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3anMoOCBsI3b KOJIMYECTBA,
Macchl ¥ YMciia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuétel mo popmynaM XMMUUYECKUX
COECIMHEHUH.

DU3NYECKUEe M XMMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XHWMHUYeCKHe ypaBHeHUs. Kiaccudukarus
XUMUYECKUX peaKIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOUW TMOCYJ0M, MpaBuiIaMu padbOTHl B Ja0OpaTOpUU U
npuéMaMu oOpaleHus ¢ JIabopaTOpHBIM 00O0pYJAOBaHUEM, U3yUYCHHE U OIHUCAHUE
(br3UYECKUX CBOMCTB 00Pa3IOB HEOPTraHUYECKUX BEIIECTB, HaOI0IeHHE (PU3UIECKUX
(mnaBneHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYINKE, KUIICHUE U
KOHJICHCALMSl BOJIbl) U XHUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOM
IIPOBOJIOKH, B3aMMOJICCTBHE MeJla ¢ KUCJIOTOMN) SBJICHHUM, HAOJIOACHUE U OTTMCAHUE
MPU3HAKOB MPOTEKaHUS XUMUYECKUX peakiuii (pa3yioxKEeHUe caxapa, B3auMOJICHCTBUE
CEpHOM KHCIIOTHI C XJopujaoM Oapusi, pasnokeHue ruapokcuga meau (1) mpwm
HarpeBaHWU, B3aUMOJICHCTBHE jXene3a ¢ pactBopoM conu menu (II), uzyuenuwe
crioco0O0B pa3ieNieHuss CMECEii: ¢ MOMOIIbI0 MaruuTa, (UILTPOBAHKUE, BHITTApUBAHUE,
TUCTUJUIAIIS, XpoMaTorpadusi, MpoBeICHHE OYMCTKH ITOBAPEHHOM COTH, HAOIIOICHUE
Y OMMCAHUE PE3YIbTATOB MPOBEICHUS OIbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAacChl, CO3/TaHuE MOJIETIeH MOJICKY (IIapOCTEPKHEBBIX).

BaxHeiluune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMecwh razoB. CocrtaB Bo3ayxa. Kucmopon — siaeMEHT U MPOCTOe
BemecTBo. HaxoxkaeHue Kuciiopoia B mpupoe, GU3HIecKue 1 XUMHUICCKHE CBOMCTBA
(peakuuu ropenus). Oxcunpl. Ilpumenenue kuciaopoma. CrnocoObl MOJTyYEHUS
KHCJIOpO/ia B 1a00OpaTOPUHX U MIPOMBIIUICHHOCTH. KpyroBopoT KHCIOpOia B IPUPOJIE.
O30H — a/utoTpornHas Moau(UKaISI KUCIOPOa.



TeroBo# 3ppexkT XUMUUECKON peakuuu, TEpPMOXUMHUYECKUE YPaBHEHUS, K30~
U DHAOTEPMUUYECKHUE pEakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3]yXa,
YCWJIEHHE MAPHUKOBOIO 3 Pekra, pazpyluieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxkaenne Bonopona B MpUpoe,
bu3nYecKue U XUMUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOOKI nmoyueHus. KucioTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusznueckue cBOMCTBa BOAbL. Boma kak pactBopurelib. PactBopel. Hackimennsie
Y HEHACBIIICHHBIE PacTBOpPbl. PacTBOpMMOCTH BElIECTB B BoAe. MaccoBas 0is
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHuUs. Poib pacTBOPOB B
OpUpoOJI€ W B JKU3HU 4YesnoBeka. KpyroBopoT Boabl B NpUPOJAE. 3arps3HECHHUE
NpUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranuueckux coeauHennit. Oxcuabl. Knaccudukarus
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHble,  aM{(OTEepHBIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMUYECKHUE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanms. Kraccudukaruss OCHOBaHUM: IIENIOYM UM HEPACTBOPHUMBIC
ocHoBaHusl. HoMmeHknatypa ocHoBaHuW. DPU3WUECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinoT. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan akrtuBHoctm wmertamioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa coneil. @uU3MYECKUEe M XHMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECITMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEICHUE COAEPKAHMS KUCIOpOJa B BO3JyXE, IMOIY4YEHHE,
coOupaHue, pacro3HaBaHWE W W3YyYEHUWE CBOWMCTB KHUCIOpOAa, HabIoIeHne
B3aUMOJICMCTBUS BEIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHIOB M OMHCAaHHE MX CBOWCTB,
MOJIy4YeHHe, cOOMpaHue, pacrno3HaBaHUE M U3YyYEHHE CBOWMCTB BOAOpoOAa (TOpEeHHE),
B3aumojieiictBue Bojopoaa ¢ okcugom wMeau (II) (BO3MOXHO UCIHOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOIIOJCHUE OO0pa3loOB BEMIECTB KOJIMYECTBOM | MOJIIb,
HccleI0BaHUEe 0COOCHHOCTEW PacCTBOPEHHUSI BEIIECTB C PA3IMUHON pACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OINPEICIEHHONM MACCOBOM JI0JIEM PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTajlaMH (HATpUeM U KalbllueM) (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEpPUAIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJACHHWE W3MEHEHUsI OKPACKU HHAUKATOPOB B
pacTBOpax KHUCIOT W IleJioueil, u3ydeHue B3aumojenctBus okcuga menu (II) c



pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METa/ulaMH, PEaKLUNd HEeWTpaau3alui,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METAJUIa APYTUM U3
pacTBOpa COJIM, PELUICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHenImne Kiaccol
HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3axkoH U Ilepuoanyeckas cucreMa XUMHYECKUX )JIEMEHTOB
. U. MenngeneeBa. CtpoeHue aTtoMoB. XMMHUYECKasi CBsI3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeAKIUN

[lepBble MONMBITKYU KIacCU(DUKALIMN XUMUUYECKUX 1eMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX DJJIEMEHTOB (II[EJIOUYHBIC M IIEJIOYHO3EMEJIbHBIE METaJUlbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphie 00pa3yloT aM@OTEepHbIE OKCHABI H
TUJPOKCHIBI.

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XuMHu4YeCcKkux 3anemenToB 1. 1.
MenneneeBa. Kopotkonepuomnas u mjiuHHONepuonHas (opmsl Ilepuonnueckoit
cuctrembl xumuueckux osnemeHtoB . WM. MenaeneeBa. Ilepuoasl W rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20 XUMUUYeCKHuX 1eMeHToB [leproanueckoit
cucrembl JI. WM. MenneneeBa. XapaKTepUCTUKAa XMMHYECKOTO 3JIEMEHTAa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paguyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB I10 IPYIIaM U NEPUOJaM.

3nauenue [lepumoamueckoro 3akoHa u llepuonnueckoil CUCTEMBI XMMUYECKUX
AJIEMEHTOB A pa3BUTUA Hayku W mnpaktuku. . WM. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHas (modsipHass W HEMOJISIpHAsi)  CBSA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIE peakiuu. [Iporecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHHe oO0pa3IoB BEHIECTB METAIOB W HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IMHKAa C pPAacTBOpaMHM KHCIOT M IIEJI0YEH, IPOBEACHHUE OIBITOB,
WJUTIOCTPUPYIOUIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil (TOpEHHUE,
pEeaKIu pa3aoKEeHUs, COeAUHEHNUS).

Mexcnpeomemunie cea3u

Peanuzanus MexnpenMETHBIX CBS3€d NPU HM3YYEHHH XUMHM B & Kiacce
OCYILIECTBIISIETCS. Yepe3 UCIO0JIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHIM,
TaK Y MOHSATUMU, SIBIAIOIINAXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'O IIUKJIA.



OO0mue ecTeCTBEHHO-HAay4YHbIE TMOHATHS: HAy4HbId (DaKkT, TUIOTE3a, TEOpus,
3aKOH, aHajldu3, CHUHTE3, KiIaccuukamnus, MEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: MaTepus, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUU 3apsii, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, (U3NUYECKUE BETUYUHBI, €TUHULIBI U3MEPEHUSI,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOAbI, TOJE3HbIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XUMHYECKAsl PeaKUMsl

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XuMru4Yeckux 3nemenToB 1. 1.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KA, KAJIbIUS U UX COCIMHECHUI B
COOTBETCTBUH C MOJIOKEHHUEM AJIEMEHTOB B [lepronueckoi cucTeMe U CTPOSHUEM UX
aTOMOB.

CtpoeHue BellecTBa: BHUJBI XUMHUYECKOW CBsI3U. THUIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJINYECKON PEIIETKH U BUA
XUMHUYECKOU CBSA3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHUMUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJJaccaM HEOPraHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccuduxkanus XuMU4eCcKuX peakifil Mo pa3IudyHbIM MpU3HaKaM (10 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3 (PEKTY, M0 U3MEHEHUIO
CTETICHEH OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajanu3aTopa). IK30- U SHIOTEPMUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHUS.

[lorsitue o ckopoctn XxuMuUueckod peakiuu. [loHsTre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKHX peakmnusiX. [IoOHATHE O TOMOTE€HHBIX M TE€TEePOTEHHBIX
peakuusx. Ilondarue o karanmuse. [loHATHE O XMMHUUYECKOM paBHOBeCHMU. DaKTOPBIL,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PpEAKIMH U IIOJ0KEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peaxkuuy, AIEKTPOHHBIN OayaHc
OKHCJIMTEITBHO-BOCCTAHOBUTEIBHOU pEaKUnH. CocraBienue YpaBHEHU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMid ¢  HKCMOJb30BAaHHUEM  MeETojAa
3JIEKTPOHHOTO OajaHca.

Teopusi MEKTPOTUTUUECKON TUCCOLMAIIMHN. DIEKTPOIUTHI M HEIJICKTPOIUTHI.
Katnonbl, aHuoHpl. MeXaHU3M JUCCOLMAIIMA BEIIECTB C Pa3IMYHBIMH BHUIAMU
XuMHU4ecKkon cBsa3u. CterneHs aucconuanuu. CHIbHBIE U cl1a0ble dJIEKTPOJIUTHI.



Peakiiuu nonHoro oOMeHa. YcClIoBuUSI MPOTEKaHUs peaKIMii MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUI
U CoJlel B CBET€ MPEJICTAaBICHUNH 00 DBIEKTPOJUTUYECKON JAMCCOLMALIHH.
KauecTBeHHbIe peakuiuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuyeckuit IKCnepumenm:

O3HAKOMIICHME C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEILIECTB — METAJIOB U HEMETAJLJIOB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpUIa
HaTpusi), HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW pPEaKIUh OT
BO3/ICHCTBUSA Pa3INYHbIX (PAKTOPOB, MCCIIEIOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB
BEUIECTB, IMpollecca JHUCCOLMALMU KHUCJIOT, MIedoYed U  conedl  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO0 MATEPHUAIOB), MPOBEJEHUE OIBITOB, WUIIOCTPUPYIOMINX
NPU3HAKU MPOTEKAHUs PeaKuii HOHHOro oOMeHa (0O0pa3oBaHHUe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIOCTPUPYIOUIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX pEakUuid (TOpEeHHE, pEeaKUUH Pa3JIOKEHUS, COCIUHEHUS),
pacrno3HaBaHUE HEOPTaHUYECKHX BEIIECTB C MOMOIIbIO KAaYECTBEHHBIX pEakIMil Ha
MOHBI, pEIIeHNEe dYKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMeTannabl 4 uX coeTMHEHUST

O6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (uanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTeHOB. XUMHUUYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOAEHCTBUE C
MeTajulaMi, HeMeTaulaMH, IenoyaMu). XiiopoBojpopon. CossiHas KHUCIOTA,
XUMUYECKHE CBOMCTBA, NOJIy4YeHUE, IPUMEHEHUE. JIelicTBHE XJI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxxHelnue xJIopuabl U UX HAXOKJAEHUE B IPUPOJE.

O6mast xapakrtepuctuka 5371eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTtpoeHne W (U3HUECKHE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U CePhl. AJUIOTPOITHBIE MOIU(DUKAIIMU KUCTIOPOaa U
ceppl. XuMu4eckue cBoicTBa cepbl. CepoBOAOpON, CTpoeHue, (GU3NYECKHe U
XUMUYECKHe cBoicTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnast kucioTa, GU3NUYEeCKre U XUMHUUECKHE CBOMCTBA (OOIIME KaK MPEICTaBUTEIS
KJlacca KHCIOT W crnenuduieckrue). XUMUYECKUE PEaKluu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOc0o0a TMOJy4YeHHs] CEepHOW KHCIOTHL. [IpuMeHeHue cepHoit
kucnoTel. Conm CcepHOM KHUCIOTHI, KAaueCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenne ceppl M €€ COCNUMHEHUHW B NpUpoAe. XUMHUYECKOE 3arps3HCHUE
OKpY’Karouen cpeibl COETMHEHUSIMU Cepbl (KUCIOTHBIE N0/, 3arpsA3HEHUE BO3lyXa
1 BOJIOEMOB), CITOCOOBI €ro Mpe0TBPAICHHUS.

OO6mrast xapakTepucTuka dieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIEHHs. A30T, PacHpOCTPAHEHHE B MPHUPOJE,
du3nyeckue U XuMuueckue cBoiictBa. KpyroBopoT azora B mnpupojae. AMMHAK, €ro
du3nYecKue U XMMHUYECKUE CBOMCTBA, MOIydeHue U npuMeHeHue. Coau aMMOHUS, UX



(¢u3znuecKre 1 XuMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHast peakiiys Ha MOHbI
aMMOHMS. A30THasi KUCIOTa, €€ MOoJIyueHHe, (PU3NYECKUe U XMMHYECKUE CBOICTBA
(oOurme Kak MpeacTaBUTENs Kjacca KUCIOT U creuuduueckue). Mcemonb3oBaHue
HUTPATOB U COJEH aMMOHHS B KAauyeCTBE MUHEPAIbHBIX YAOOpEeHHH. XHMHYECKOe
3arpsi3HEHHE OKpYXaloleld cpeibl COCAUHEHUSMH a30Ta (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3]lyXa, MOYBBI U BOJOEMOB). Docdop, alnoTponHble MOAUPUKALIUN
docdopa, dpusznueckue u xumudeckue cpoiictBa. Okcupa docdopa (V) u pochopnas
KHCIIOTa, (U3MYECKME M XUMHUYECKHME CBOICTBa, mnonydeHue. KMcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPAIBbHBIX Y10OpEHUH.

O6mas xapaxkrtepuctuka 3aeMeHTOB [VA-rpynnsl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKHUCIICHMsS. YTIEpO[, allIOTPONHble MOAU(UKAIUH,
pacnpocTpaHeHue B MpUpoJe, (PU3NYECKHEe UM XMMHUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuabl yriaepoaa, ux Gusndeckue u XuMU4eCcKue
CBOICTBA, JCHCTBME Ha J>KMBbIE OpPraHW3Mbl, TMOJyYE€HHE U TPUMEHEHHE.
Okojoruyeckue MpoOJeMbl, cBsizaHHble ¢ okcugoMm yriepona (IV), rumortesa
rJI00QJIbHOTO TOTEIJICHUSI KJMMaTa, MapHUKOBBIN 3QdeKT. YronapHas Kuciaora u eé
coiM, MX (U3MYECKUE M XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBennas peakuus Ha KapOoHaT-uoHbl. Vcmons3oBanue kapOOHATOB B OBITY,
MEJMLHUHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TAaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOYHUKH YTIEBOJOPOAOB (yroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rnepepaboTku (OEH3MH), UX pOJib B OBITY M NpOMbIIUIEHHOCTH. [loHATHE O
OMOJOTUYECKM BaXKHBIX BEIIECTBAX: JKUPaX, OelKax, yriaeBoiaxX — U UX POJIH B KU3HU
yenoBeka. MarepruanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTMHEHUM.

Kpemnuii, ero pusnyeckre 1 XuMUIECKUE CBONCTBA, IMOJTYyUYCHHE U IPUMCHECHHE.
Coenunenus kpemuus B mpupoae. O0uue npeacrasieHus o0 okcuae kpemaus (1V) u
KpeMHueBoU kuciote. CUITMKATHI, X KCIIOIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiimue crpouTensHble MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobieMbl 6€30MacHOT0 UCTIONB30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B
[TOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3lOB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPU-UOHBI U HAOJIO/IEHNE PU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTPAKAIOMINE (PU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHMI (BO3MOXHO MCIOJb30BAHUE BHUIECOMATEPUATIOB), O3HAKOMIIEHUE C
oOpasniaMu XJIOpHIIOB (TajJOTEHUIIOB), O3HAKOMJIEHHE C oO0pa3iaMu cepbl U eg
COCIMHEHUAMHN (BO3MOKHO MCIOJIb30BaHUE BHUACOMATEPHAIOB), HAOIIOJCHUE
npoiiecca OOyriuMBaHUsI caxapa MOJA JEHUCTBHEM KOHUEHTPUPOBAHHOW CEPHOMU



KHCJIOTBl, HW3Y4Y€HHE XUMUYECKHX CBOMCTB pPa30aBICHHOW CEpPHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHOW peakIMu Ha Cynb(aT-uoH W HAOIIOJeHUE MpU3HAKA €€
MIPOTEKAHUs, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
coeIMHEHUN (BO3MOXKHO HMCIOJIb30BAHHUE BUIEOMATEpUaIoB), 0Opa3liaMu a30THBIX U
dochopHBIX ymoOpeHuM, moNydyeHHue, COOMpaHUe, paclo3HABAHUE U HM3YUYCHUE
CBOMCTB aMMHaka, MPOBEJCHUE KaUeCTBEHHBIX peaklnii Ha MOH aMMOoHUs U (ocdat-
WOH M U3y4YCHUE MPU3HAKOB UX MPOTECKAHUS, B3aMUMOJIEMCTBUE KOHIEHTPHUPOBAHHOMU
A30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO UCTOJIb30BAHUE BUICOMATEPUATIOB), U3YUCHHUE
MOJIEJIeN KPUCTANTMYECKUX PEIIETOK anMasa, rpadura, GyiiepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOHMpaHUEe, pAClO3HABAaHWE U HU3YUYCHUE
CBOMCTB YTJICKHMCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YUYEHHUE TPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C MPOYKIUEN
CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE DSKCICPUMEHTAIBHBIX 33Ja4 10 TEMeE
«BaxkHele HeMeTaJUIbl U UX COCTMHEHUSI.

MeTta/uibl M UX COETMHEHMS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH HX
nosioxkeHus B [lepuoanueckoit cucteme xumudeckux anementoB J[. 1. MenaeneeBa u
cTpoeHus atomMoB. CTpoeHue MeTauioB. MeTtajuinueckas CBsI3b M MeETaJTAYeCKas
KpUCTAJUIMYECKAsT PEIMIETKA. ODJICKTPOXUMUUYECKUM PsSAJl HANPSOKEHUHM METallIoB.
dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOIIMe CrocoObl IMOTy4YeHUS
metauioB. [loHATHE O KOPpO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CrijiaBsl (CTalb, YyT'yH, TIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHUE B OBITY
U TIPOMBIIIJICHHOCTH.

[[lenoynble MeTaiibl: moJiokeHue B llepuomndeckor cHUCTEME XUMHYECKHUX
anementoB JI. WM. MenaeneeBa, CTpoeHHME HMX AaTOMOB, HAXOXJIECHHUE B MPHUPOJIE.
du3nuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCHUIBI U
TUAPOKCHUIBI HATPUS U Kanus. [[pyuMeHeHne MeI0YHbIX METAJUIOB U UX COCIMHEHHM.

[[lenoyHo3eMenbHBIE  METAJUIBI MAarHUd W KaJIbLHM:  TOJIO)KEHHUE B
[Tepuoguueckoit cucteme xumuueckux 3yeMeHToB . M. MeHneneeBa, cTpoeHue UX
aTOMOB, HAaxOXJeHuEe B npuponae. OU3NYeCKUe U XUMHYECKUE CBOWCTBA MarHus W
Kanblys. BaxkHelie coeMHeHUs Kalblus (OKCHUJI, TUAPOKCHUI, coin). JKECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

ANOMHUHMI: IOJIOkKEHKE B [leproanueckon CHCTEME XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroMa, HaxOXJIeHWE B npupone. Dusnueckue u
XUMHUYECKUE CBOMCTBAa amroMHHHUSA. AM(OTEpHBIC CBOMCTBAa OKCHIA M THIPOKCH]IA
AJFOMUHHSL.

Keneso: nonoxenue B [lepuognueckoit cucremMe XUMAYECKUX 3yeMeHTOB [[. M.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKJA€HUE B mpupojae. Ouzndeckne 1 XuMHYECKUE



cBoMcTBa xkene3a. Okcuabl, ruapokcuanl U conu xenesa (I1) u sxenesa (II1), ux cocrtas,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METaUIOB M CIUIaBOB, UX (DU3UYECKUMU
CBOMCTBaMU, U3yUEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO UCTIOIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJA KAJIbIIUS W HATPHUA C
BOJIOM (BO3MOXKHO HCHOJIb30BAHUE BHUJEOMATEPUATIOB), HCCIIEIOBAHUE CBOWCTB
XKECTKOU BOJIbI, Mpoliecca TOPEHUS Keye3a B KUCIopoae (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoOB), MPU3HAKOB NPOTEKAHMUSI KAUYECTBEHHBIX pEAaKIH Ha WOHBI:
MarHus, KajubIusi, aatoMuHus, IuHKa, >keneza (II) u xemeza (III), megm (ID),
HaAOJII0/IEHUE ¥ OMTMCAHUE TIPOIIECCOB OKPAIlIMBAHUS IJIAMEHU UOHAMU HATPUS, KaJUs
U Kajablusg (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIOB), HUCCJEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUAPOKCUIA IIMHKA, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHelIne MeTaubl U UX COCTUHCHUS».

XuMHS U OKpPY:KaLIasi cpeaa

BemectBa u Matepuasibl B TOBCEIHEBHOM JKM3HU uYeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiuii B ObITy. llepBas momormns npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolleld cpeasl (MpeAesbHast JAOoMycTUMas
KoHIeHTpanus BemiecTB, gaiee — [1/IK). Ponb xumum B pemieHuHn 3KOJOTHYECKHUX
poOJIeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHe o0pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJHMEpPHbIE
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3eld MpPU HW3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHNE KaK OOIIHNX €CTeCTBEHHO-HAYYHBIX MOHATHUM,
TaK ¥ MOHSATUH, SIBISIOMIUXCA CUCTEMHBIMU JJI OTAEIBHBIX NPEIMETOB €CTECTBEHHO -
Hay4YHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIaccuPukanus, TMEepUOAUIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SBICHHUE, TAPHUKOBBINA 3P deKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaIMO0aKTUBHOCTh, MOJIEKYJIA, DJIIEKTPUUECKHM 3apsi, MPOBOAHUKH, TOITYIIPOBOAHUKH,
TUDIICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, O0BEM, arperaTHOe€ COCTOSHUE
BEIllECTBA, ra3, PacTBOpP, PACTBOPUMOCTh, KpHUCTAUIMUECKas pEIIETKa, CIUIABBI,
(du3nYecKue BeIMYMHbI, €IMHUIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE311b1, CoHIIE.



buonorusa: ¢ortocuntes, npixaHwe, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATeIbHBIE BEIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE ~ PE3yJIbTaThl OCBOEHUS NPOrpPaMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHTalOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJILHON JIESITEIbBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPHUHSITHIMU B
oOlIecTBe NpaBWIAMM M HOPMamMu TOBEACHUS M CIOCOOCTBYIOT MHpoleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYalOLIHXCSl.

JInuHOCTHBIE pe3yibTaThl OTpaxaroT TOTOBHOCTh oOyyaroiuxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTALIMIA U paclIMpeHue
OMbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOIIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJEAHWIO, TOHMMAaHMUS 3HAYCHHUS XUMHUYECKOM Hayku B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HH(MOpMalueldn o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKOM, TBOPUECKOW M APYTUX BHUJAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JCSITEIILHOCTH MPH BBHITIOTHEHU N YUCOHBIX,
NO3HABATENbHBIX 3aJlay, BBINOJHEHHUH XUMUYECKUX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO M B3aMOIIOMOIIY B MIPOIIECCe
ATON y4yeOHOW AESATENHHOCTU, TOTOBHOCTH OIICHMBATH CBOE MOBEICHHUE U MOCTYMKHU
CBOMX TOBapHUIIEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS !

MUPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XMMHMYECKOW pEakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIINE OCHOBY
JUIsl IOHUMAaHUsl CYIIHOCTA HAy4YHOW KapTUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPObI, B3AUMOCBS3AX YEJIOBEKA C PUPOJHOM CPEIOH,
0 pOJIM XMMHUH B IO3HAHUU ITHUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHUBBI, HANpPAaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBbIE Al OOBICHEHHS HAOJI0JAaeMBIX MPOLIECCOB U SBICHUH,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOATEIBHOM pabOThl € y4E€OHBIMM TEKCTAMH, CIPaBOYHOU



JUTEPATypOr, JIOCTYNHBIMH TEXHHYECKHUMH CpPEJICTBaMH  HH(OPMAUMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOY4YeHHIO U TMO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON 1€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBIEHHOCTH U YPOBHS 00yUYEeHHs B AaJIbHEHUIIEM;

4) popMupoBaHHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 3JI0POBBIA 00pa3 KU3HHU, OCO3HAHUE IOCJIEACTBUI U HENpUSTUE
BpPEAHbIX  OpHUBbIUEK  (ymoTpeOJieHuss  aJIKoroJig, HAPKOTUKOB,  KypeHHs),
HEOOXOIMMOCTH COOJIIOICHHSI TPaBUII 0€30MaCHOCTH IPU OOPAIIEHUH C XUMUYECKUMHU
BELIECTBAMU B OBITY U pealibHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3yYeHHUIO mpodeccuid U Tpyaa pa3iudyHOro poja,
yBaKEHHE K TPYIY U pe3ysbTaTaM TPYJAOBOH NEATENbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHUN 1O XUMHUH, OCO3HAHHBIM BHIOOP MHIUBUAYATBHOM
TPACKTOPUU TPOAOKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEW, YyCHEIHON
npodeccuoHaIbHON JeATENBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTD
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBaHUS, ITIOHUMAaHHE LIEHHOCTH 3J0pPOBOIO U
O6e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MUEeCKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHKE IICHHOCTU COOTIOACHUS MPaBUIT
0e3omacHOro TOBEACHHS TpU pabOTe C BEIIeCTBAMHM, a TaKXE B CHUTYallUsiX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydyaeMble MPU H3YUYCHUH XUMHUH, JIs
peILIeHUs 3aJa4, CBS3aHHBIX C OKPYXAIOLIEH NPUPOJHOW CPEHOM, IJIs IOBBIIICHUS
YPOBHS ~ DKOJIOTUYECKOW  KYNbTYpbl, OCO3HAaHUS  TJ00AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MpoO0JIEeM M IyTE€d HMX pELIEHUs IOCPEIACTBOM METOJOB XHWMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpenMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHUpOBaHUST MUPOBO33PEHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPHUS, TPUHIIHII,
rUIore3a, (pakT, CuCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTO€. ), KOTOPBIE UCITOJIb3YIOTCS
B €CTECTBEHHO-HAaY4HbIX yY€OHBIX PEAMETaX 1 MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (OpMUPOBATH MPEJCTABICHUE O LIEIOCTHON HAydyHON KapTUHE MHUpaA, U
YHUBEpCaJibHble  yueOHble JelcTBUS  (MO3HABATENbHbIE, KOMMYHHKATHBHBIE,



PEryJISITUBHBIE), KOTOpble  oOOecreuuBarOT  (POPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH €SI TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Bba3oBble joruyeckue aeiicTBus:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHUS IPU OCBOSHUH 3HAHMIA:
pPacKpbIBaTh CMBICT XMMHYECKUX TOHSTHH (BBIICIATH MX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMU IOHSATHSAMH), WUCIIOJIB30BATh MMOHSATHS IS
OOBSICHEHUS OTACNBHBIX (DAaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTCPUU IS
KJIacCU(UKAIIMN XUMHYECKUX BEIICCTB W XUMHUYCCKUX PEAKIUH, yCTaHABIMBATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTAMH U3YYEHHs, CTPOUTH JIOTUYECKUE
paccykiaeHusi (MHIYKTHBHBIC, JCAYKTHBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJLI W
3aKTIOYCHUS;

YMCHHE TIPHUMCHAThL B TIPOIECCe II0O3HAHUS TOHATHS (MPEIMETHBIC U
METanpeIMETHbBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEINIH, HUCIOIb3yEMble B XUMUH,
npeoOpa3oBBIBaTh MIMPOKO TMPUMEHSEMbIE B XUMHUHU MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUN 3HAK (CMMBOJI DJJIEMEHTa), XUMHuYecKas QopMylia U YypaBHEHHUE
XUMHYECKOM PeaKkny — MPH PEIIeHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YYETOM ITHX
MOJICIIbHBIX TPEJICTABJICHUHN BBISABIIATh U XapaKTEPU30BaTh CYIIICCTBCHHBIC MPU3HAKA
U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIECTB U XUMHUYECKUX DPEAKIUH, BBISBISATH
oOmue 3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3M M TPOTUBOpEYUs B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

yYMEHHE UCIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KA4eCTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMbITa MO IJIAHUPOBAHHMIO, OPTraHU3alMd M IPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOAOM  Ipollecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro pe3yiabTaT, (opmynupoBaTh 000OIICHHS U
BBIBOJIBI TIO PE3yibTaTaM MPOBEAEHHOTO OMbBITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

YMEHUE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HWHOOPMAIIUIO
Pa3TUYHBIX BHJIOB M (HOPM TPEACTABICHHS, MOIYIaeMYI0 W3 Pa3HBIX HCTOYHUKOB
(Hay4gHO-TIOMYJISIpHAS JINTEpaTypa XUMUUYECKOTO COJIEP KaHMsI, CITPABOYHBIE MTOCOOHS,
pecypcbl MHTepHETa), KPUTHUECKU OLEHUBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHHE TPUMEHATH pPa3IMYHbIe METOABl M 3alMpoChl MPHU TMOUCKE U 0TOOpE
uHQOpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX IS BBITIOJHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a7lad ONPEeIEHHOTO THIIA, MPUOOPETECHUE OIbITA B



o0JlacTh ~ UCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOH aKTHBHOI'O MCIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEACTaBICHUS HHPOPMALUHU U
WUTIOCTPUPOBATH PEUIAEMBbIE 3a/1a4M HECIOKHBIMU CXEMaMH, AMarpaMMaMi, IpyruMu
dbopmamu rpadKu U UX KOMOMHAIIUAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBAThL B Ipolecce ydyeOHOM U
UCCJIEeI0BATENbCKON JEATEIbHOCTH HH(POPMALIMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIed MPUPOTHON Cpebl.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a7iaBaTh BONPOCHI (B X0Jie Auanora u (WiM) JUCKYCCUHU) MO CYIIECTBY
oOcyxJaeMo  TeMbl, (OPMYIHPOBATH CBOM  MPEIJIOKEHUS  OTHOCHUTEIBHO
BBIMOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS MPEJCTaBIATh MOJYyUYEHHbIE Pe3yIbTaThl I03HABATEILHON ESITEIbHOCTH
B YCTHBIX W MHCHBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIUI0 PE3YJIbTATOB BBITOTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OMbITa, J1A00pATOPHOM pPabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIBLHON M MCCIIEIOBATEIBCKON ACSTENBHOCTH MPHU PEIICHUH BO3HUKAIOIINX
po0JieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAaHUA MO3ULIUMN (00CYKIeHNUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHHAIIUS COBMECTHBIX ICHCTBUH,
OTIpeJIeICHHe KPUTEPUEB IO OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBbIe YHHBepcaJibHbIe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOATENbHO ONpPENeNsTh MLeNu JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI pelieHUus YYeOHBIX H
MO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIbHO COCTABISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA AITOPUTM JIEMCTBUI NIPU BBITIOJTHEHUH 33JIaHUN C YYETOM MMOJTYUYCHUS
HOBBIX 3HAaHHU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pe3yjbTara 3asBJICHHON II€JIH, YMEHUE UCIIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 331aHUI.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 10 OCBOCHHUIO 00513aTEIBHOTO COICPKAHUA,
YCTaHOBIIEHHOTO TaHHOH (peepanbHOii pabouei mporpaMMO¥, BBIICIISIOT: OCBOCHHBIC
O0Oy4JarOIIMMUCS HAYYHBIC 3HAHUSI, yMEHHS U CTIOCOOBI IWCTBUMA, BUIBI ACATEIHHOCTH
[0 TMOJYyYEHUID HOBOTO 3HAHUSA, €ro WHTEPHpPETAUU, MPeoOpa30BaHUI0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koniy oOydyeHusi B 8 kyacce npeiMeTHble pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OO YUAIOIINXCSI YMEHUM:



PacKphIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX IOHATHUH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAS W HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAas Macca,
MaccoBasi J0JiI XUMHUUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJSPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJEKTPOOTPULATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCu(UKalUs peakiuil: peaxiuu
COCIMHEHUS, PEAKIIUU Pa3I0KECHUs, PEaKIMU 3aMEeIIeHUs, peakiuu 0OMeHa,
9K30- U SHJOTEPMUYECKHUE PEAKIINH, TEIIIOBOM 3P (DEKT peakiuu, apo aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTalb, paAuyCc aToMa, XUMHUUYECKas
CBSI3b, MOJISIPHAS W HEMOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, WOH,
KaTHUOH, AaHWOH, pPacTBOp, MaccoBas JI0Ji1 BemlecTBa (MPOIEHTHAS
KOHIEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
NPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITIOJIH30BaTh XUMHUUECKYIO CUMBOJIMKY JJISl COCTAaBJICHUS ()OPMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIHI;

OTIPENICNIATh BaJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEIEeHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIICIKHOCTD
BEIIECTB K OMNpeeaéHHOMY KIaccy COCIUHEHHH 1o (opMynaMm, BHI
XUMHUYECKOW CBSI3M  (KOBAJICHTHAs W  HWOHHAs) B  HEOPraHMYECKHX
COCJIMHECHUAX

packpbiBaTh cMmbici Ilepuogunueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh IMOHUMAHHUE TEPUOJAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT MX MOJIO)KeHUs1 B llepuoauueckoil cucrteme,
3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHA ABOTaIPO;

OTHMCHIBATh M XapaKTepHu30BaTh Ta0InIHyI0 hopmy [leproanyaeckoii CHCTEMBI
XUMHUYECKMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnoarpynmna (A-
rpynmna)» u «nodouHas moarpynna (b-rpymma)», Mansie 1 00IbIIINE IEPHOIBI,
COOTHOCHUTHh O0O3HAYCHMS, KOTOphIe MMeIoTcs B Taomwmie «llepumonmueckas
cucremMa xumuueckux »sjgemeHTtoB JI. WM. MengeneeBa» € YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB H
3apsj sapa, o0IIee YMCIo ISKTPOHOB U pacIpeiesICHUE UX M0 dJISKTPOHHBIM
CJOSIM);

KJIACCH(UIIUPOBATh XHUMHYCCKHE DJJIEMCHTBHI, HEOPraHMYCCKHE BEIICCTBA,
XUMHUYECKHE peakuuu (MO0 YUCIAY M COCTABY YYACTBYIOIIMX B PEaKIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA BEUIECTB
pa3IUYHBIX KJIACCOB, MOATBEP)KJAsl OMHCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPAICHUI B Pa3IMUHbIX
YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO »3JeMeHTa 1Mo (opMmysie COeAUHEHMUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOU peakiiny;

NPUMEHSITh OCHOBHBIE ONEpPAllMU MBICITUTEIBHON AESITENIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTH3alMI0, KIACCU(PUKALIUIO,
BBISIBJICHUE NPUUYMHHO-CIIE/ICTBEHHBIX CBSA3€H — JJIs W3Y4YEHHs] CBOMICTB
BEIIECTB U XMMHUECKUX PEaKMi, ECTECTBEHHO-HAYYHBIE METO bl IIO3HAHUS —
HaOJIIO/ICHHe, W3MEpEHUEe, MOJEIUPOBAHUE, JKCIEPUMEHT (peasbHbId H
MBICJICHHBIN);

CJIeI0oBaTh MpaBUjIaM MOJIb30BAHUS XUMHUYECKOU MOCYI0N U J1abopaTOpHBIM
o0opyaoBaHMEM, a TakXKe TNpaBUJIaM OOpalleHusi C BelleCTBaMH B
COOTBETCTBHMH C MHCTPYKIUSMU 110 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX
OTIBITOB MO TMOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOIOPOJA U
KHCJIOPO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OINpPENEIEHHON MaccOBOM Jonei
pPacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBaTh M MPOBOJUTH XHUMHUYECKHE
AKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C
MOMOIIBI0 UHIUKATOPOB (JTaKMYC, (heHON(TaNICHH, METUIIOPAHK U IPYTHE).

K koniy oOydenus B 9 kjacce mpeJMETHBIE Pe3ylbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XUMHYECKUX MOHATUN: XUMUUYECKUM AJIEMEHT,
aTOM, MOJIEKYJIa, HWOH, KAaTHOH, AaHWOH, IIPOCTO€ BEUIECTBO, CIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKas peakius, XMMHUECKas CBs3b, TEIJIOBOHM A PeKT peakiuu, MOJb,
MOJIAPHBIN 00BEM, pacTBop, BJICKTPOJIUTHI, HE3JICKTPOJIUTHI,
AICKTPOJIUTHYECKAS TUCCOIMAIINS, PEaKIIMK HOHHOTO OOMEHa, KaTaJu3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTUMble W  HEOOpaTUMbIE  pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHEC W BOCCTaHOBJICHHE, AJUIOTPOIHs, aM(OTEPHOCTh, XUMHUUCCKAas
CBsI3b (KOBaJICHTHAs, UOHHAS, METAUIMUECKAs), KPUCTAIIINUECKas pelIETKa,
KOpPpO3Us METAJJIOB, CIUIABBI, CKOPOCTh XMMHYECKON pPEaKIuH, MPEeAEIbHO
nonyctuMasi konuentpanusa [1/IK BemiecTna;



WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKMX IIOHATHUH U
IIPUMEHSTH 3TH TOHATHUS IIPU ONIMCAHUM BELIECTB U UX IIPEBPALICHNN;
MCITI0JI30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs1 COCTAaBIEHUs (POPMYII BEILIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONPENEATh BAJIECHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB B
COCAMHEHUAX  PA3JIUMYHOTO  COCTAaBa, NPHUHALIECKHOCTh  BEIIECTB K
OnpeNeIEHHOMY KJIACCy COEMHEHUH Mo (popMyJiaM, BUJ XUMUYECKON CBSI3U
(KOBaJICHTHAasl, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX COETUHEHUSX,
3aps]l HOHA N0 XMMUYECKOU (hopmylie, XapakTep cpe/ibl B BOJAHBIX pacTBOpPax
HEOPraHUYECKUX COCTMHEHUMN, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbichn llepuonnueckoro 3akona J[. W. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAHHE: OIMCHIBATH W  XAPAaKTEPU30BATH
Tabiuunyto Gopmy Ilepuoamueckoil CHUCTEMbl XUMHUYECKHUX DIIEMEHTOB:
paznuyaTth TMOHSATUS «MJIaBHas mnoarpynmna (A-rpynma)» u «mobouHas
noarpynmna (b-rpynna)», Mansle uU  OONBIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCA B MEPUOJUUYECKON TabJuIle, ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTAaB H
3apsn sapa, o01ee Yucio SJIEKTPOHOB U PACTIPEEICHUE UX T10 DJIEKTPOHHBIM
COsIM), OOBSCHATH OOILME 3aKOHOMEPHOCTH B MW3MEHEHMH CBOWCTB
JJIEMEHTOB M HMX COCAMHEHUM B Npeieiax MajblX IEpPUOJOB U IVIaBHBIX
MOATPYIII C YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYECKHUE BEIleCTBa,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYAacCTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIOBOMY 3((EKTy, M0 U3MEHEHHIO CTENEHEW OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME U cChenupuueckrue XUMHYECKHE
CBOMCTBA ITPOCTBIX U CIOKHBIX BEIIECTB, [IOATBEPKIast OIIMCAHNE IIPUMEPAMU
MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHnii;

COCTaBJIATh YPABHEHUS HIEKTPOJIUTUYECKON AUCCOLUALMMA KUCIIOT, IIEJI0YeH
U COJIEW, MOJHBIE M COKpAIEHHBbIE YPAaBHEHHS peakUuii MOHHOTO OOMEHa,
YPaBHEHHUs pEakUMi, MNOATBEPXKAAIOIMX CYILIECTBOBAHUE T'€HETUYECKOU
CBSA3U MEKJly BELIECTBAMU PA3JINYHBIX KIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBMUTENIBHBIX  PEaKIUU
IIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca 3THX peaKui;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH IPOTEKAHUS XUMHUYECKMX IPEBPAIICHUNA B Pa3INYHBIX
YCIIOBUSIX;



BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO JJIEeMEHTa Mo (opMyJe COEIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETH IO YPABHEHUIO
XUMHUYECKOU PEAKLINH;

cOOIOIaTh TMpaBUjia TMOJIB30BAHUA XMUMHUYECKON MOCYI0M M 1abopaTopHBIM
000py1I0BaHUEM, a TAKXKE ITpaBUiIa OOpaIleHHs ¢ BEIIECTBAaMU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBITIOJHEHHUIO JaO0OPAaTOPHBIX XUMUYECKUX OIBITOB 1O
NOJIYYEHUIO U COOMPAaHMIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIJIEKUCIIOTO
rasa);

NPOBOJIUTH PEAKIIMH, MOJTBEPKIAIONINE KAaueCTBEHHBI COCTAB Pa3THMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM TMYTEM XJIOpPHA-, OpOMHI-, HOAWI-,
kapboHat-, Qocdar-, cunukar-, cynabpar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI H3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTIEPAIlMN MBICIUTEIBHON ACSITENFHOCTH — aHAU3 |
CUHTE3, CpaBHEHHE, 000O0IICHNEe, CUCTEeMAaTH3aIMI0, BBISIBICHUE MPHYUHHO-
CJICJICTBEHHBIX CBSI3€H — I M3YYEHHUS CBOWCTB BEUISCTB M XHUMHYECKHX
peaKIuii, eCTEeCTBEHHO-Hay4YyHbIEe METOABl TIO3HAHHWS — HAOJIO/ICHNUE,
U3MEpEHNE, MOJIETUPOBAHHE, IKCIIEPUMEHT (peaIbHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iesioB U TeEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUSA
XUMHS — BaykHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/YNVJIX660G
Y TIPAKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
BemecTBa €CKHE
1.2 HHECTBA 1 XHMUACCRI 15 1 https://m.edsoo.ru/ONNXR1VFO
peakiuu
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB
Bosayx. Kucnopon.
2.1 X pos 6 https://m.edsoo0.ru/D5BORTY30
ITousarue 00 oxkcumax
Bonopon. Ilonsarue o
2.2 AOPOA 8 1 https://m.edsoo.ru/5D61JZ6PS
KHACJIOTaX U COJIAX
Bopa. PactBopenl.
2.3 A p 5 1 1 https://m.edsoo.ru/M13I15KJBM
[TousaTre 00 OCHOBAHUAX
OCHOBHBIE KIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COeqUHEHUN
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznean 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xummnuyeckux 3j1eMeHToB /I, . MenaeseeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX DJIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWFZ
. Y. Menneneena.
Crtpoenue atoma
XUMHYECKASA CBA3b.
0 -
3.2 KHCTHTEIRHO 8 https://m.edsoo0.ru/F6AOASDPF
BOCCTAHOBUTCIIBHBIC
peaxIu
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HaumenoBanue

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
IporpaMmel padoThI padoTsbI
Paspnen 1. BemecTBo 1 XuMHYecKHe peaKIUul
[ToBTOpEHUE M
TyONIeHne 3HAHU I
11 Ty ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKUX PEeaKIHil
DJIEKTPOJIUTHYECKAS
HCCOLIAALINSL.
1.3 " HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMUYECKUE PEAKIINU B
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HeMeTaJJILI M X COeAMHEHHUS
OO1as XxapakTepucTuKa
2.1 XMUMHUYECKUX JIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F700I
VIIA-rpynmnsl. ["anorenst
OO1as XxapakTepucTuKa
XUMUYECKUX HJIEMEHTOB
2.2 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnel. Cepa u e€
COEIMHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09

OO1ast xapakTepuCTUKA

2.3 XUMITHCCKHX SJCMEHTOB 7 1 https://m.edso0.ru/VOXDOUX2S
VA-rpynmsl. A30T,

docdop 1 UX COCTMHCHHUS

OO01as XxapakTeprucTUKa
XUMHNYCCKHUX JJICMCHTOB
24 IVA-rpymnmer. Yraepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHH U UX

COCAUMHCHUS

Hroro mo pazueny 25

Paznena 3. MeTasiibl 1 X COeIMHEHU A

006 i
3.1 He ceouctTsa 4 https://m.edso0.ru/GHV2L6NJ8
METAILIOB

B N
3.2 KHCHIIHE METaILIb I 16 1 2 https://m.edsoo.ru/EFKQW9HZI

nX COCIUHCHUA

Hroro mo pazgeny 20

Pasznen 4. Xumus v oOKpy:Kaomas cpeaa

B
4.1 SLICCTRA 1 MATCPHAIH B 3 https://m.edsoo.ru/TENBWEF7Y
KU3HU YeJIOBEeKa
Utoro no pazneny 3
PesepBHOE BpeMst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Posb
XMMHU B 5KU3HU YEJIOBEKA.
Tema u BemecTna

https://m.edsoo0.ru/L62DS2CZR

TloustTue 0 MeTomax
IIO3HAHUA B XUMHUHN

https://m.edsoo.ru/9ZJAEW050

[IpaxTrueckas padora Ne 1
«IIpaBmiia paboTHI B
1a00paTOPUH U MPUEMBI
oOparreHus ¢
1a00paTOPHBIM
o0opynoBaHUuEM

https://m.edsoo.ru/L5EW4353D

Ywucreie BCIIECTBA U CMECH.

CriocoOnl pazneneHus
cMecel

https://m.edsoo.ru/6TME21FW8

[IpakTiueckas pabora Ne 2
«Paznenenue cmeceit (Ha
MPUMEPE OUUCTKHU
MTOBAPEHHOM COJIN )»

https://m.edsoo.ru/K3LS5MCRY

ATOMEI 1 MOJICKYJIBI

https://m.edsoo.ru/BLS04WTBS8

XUMUYECKUE DTIEMEHTHI.
3HaKu (CUMBOJIBI)
XUMHYECKUX JIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

[IpocTele U croKHBIE
BeIllECTBA

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE
y4eHue

https://m.edso0.ru/IMOBJ3QZ5

10

3aKOH NOCTOSHCTBA COCTaBa
BeIecTB. XUMHYecKas
dbopmyna. BaneHTHOCTH
aTOMOB XMMHYECKHAX
JJIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OTtHocUTENbHA aTOMHASA
macca. OTHOcUTEIbLHAS
MOJIEKYJIIpHas Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas nois
XAMHYECKOTO DJIEMEHTA B
COEIMHEHUN

https://m.edsoo0.ru/GHV580OMVE

13

KomanuectBo BemecTna.
Monb. MonspHas macca

https://m.edso0.ru/368UNL5Y2

14

duszndeckne U XUMHYCCKHUE
SIBJICHUA. XHMHUYecKast
peaKnus

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3naku u ycnoBus
MPOTEKAHUSI XUMUYECKHUX
peakuuin

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpaHEHUs MacChl
BEILIECTB. XUMHUYECKUE
ypaBHEHHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIMYECTBA,
MacCChbl B€IICCTBA 110

https://m.edsoo.ru/LUY9U3EQE



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE

YPaBHCHHUAM XUMHUYCCKHUX
peakuui

18

Krnaccudukarus
XUMHUYECKUX PEaKLNil
(coenuHeHusl, pa3ioKeHUs,
3aMelleHus, ooMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JlomonoCOB —
Y4EHBIH-OHIUKIIONIETUCT.
O06o00mmenue u
CUCTEMAaTH3aIs 3HaHUH

https://m.edsoo.ru/P1IWARH3AB

20

KonTtponsnas pabora Nel no
TeMe «BemecTBa u
XHUMHYCCKUC PEAKITHID)

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa. Kucnopon
— 3JIEMEHT U TIPOCTOE
BemecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

duznuecKue U XMMUIECKUE
CBOWCTBA KHCIOPOIa
(peakuu OKUCIICHUS,
ropenue). [Tonstue 06
OKCHJIaX

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObl mosryueHust
KHCTIOpo/ia B 1a00paTopuu U
IIPOMBIIIJIEHHOCTH.
IIpumenenue kucaopoaa

https://m.edsoo.ru/VJWB6A2RD

24

Tennosoii appext
XUMUYECKOHN peakiu,

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

IIOHATHUC O
TCPMOXUMHUYCCKOM
YpaBHCHHH, 3K30- U
OSHAOTCPMHUYCCKUX PCAKIIUAX

25

Tormso (HedTh, yrois u
MeTaH). 3arpsiz3HeHue
BO3/IyXa, CIIOCOOBI €ro
MPEOTBPAIICHHS

https://m.edsoo.ru/USNY5UUW?2

26

[IpaxTnueckas padora Ne 3
o teme «llomyuenune n
cobupaHue KUCIOPOa,
W3y4YEHUE €r0 CBOWCTB)

https://m.edsoo.ru/5516 UHX3R

27

Boaopon — sneMeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoie

https://m.edsoo.ru/WD392ACWB

28

dusznueckrue U XUMHUUIECKUE
CBOICTBa BOJIOPO/IA.
[IpumeHnenue Bogopoaa

https://m.edso0.ru/0SZ28459R

29

IloHsTHE O KHCIOTAX U
COJIAIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI mosryueHust
BOJIOPO/JIa B JIAOOpaTOpPUH

https://m.edso0.ru/C9TO9UCIP

31

[IpakTuueckas pabora Ne 4
o teme «llomydyenue u
coOupaHue BOI0po/a,
HU3yYEHUE ETO CBOMCTB)

https://m.edso00.ru/SSSWAX33K

32

MounsipHbiit 00BEM razoB.
3akoH ABOraapo

https://m.eds00.ru/M3KS0O10DQ



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ

33

Brrunciienus o0néma,
KOJIMYECTBA BEIECTBA ra3a
10 €r0 U3BECTHOMY
KOJIMYECTBY BEIICCTBA WU
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brrunciaenus 00EM0OB ra3oB
10 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

https://m.edso00.ru/9TQ8AXABY

35

dusznueckrue U XUMHUUIECKHUE
CBOIICTBA BOJEI

https://m.edsoo.ru/7TAOGFZK4R

36

CocTaB OCHOBaHHH.
[Tonsarue 06 nHAUKATOpAX

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pacTBOpuUTENb.
Hacermennsie u
HEHACHIIIICHHBIC PACTBOPHI.
MaccoBas 10J1s BENIecTBa B
pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTruueckas padota Ne 5
o teme «IIpurorosnenue
PacTBOPOB C OIPEACTEHHON
MacCOBOM N0JIeN
PacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

Kontponbras padoTta Ne2 o
teme «Kucnopoa. Bogopoa.
Bona»

https://m.edsoo.ru/JM7935DRY



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY

40

OkcHapl: COCTaB,
KIIacCH(UKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TEFSJINAY

41

[Tosydenune u XuMHU4eCcKue
CBOMCTBA KHCJIOTHEIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHUJOB

https://m.edso00.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccuukanus,
HOMECHKJIaTypa

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHYCCKHUEC
CBOMCTBA OCHOBAHUM

https://m.edsoo.ru/GD9A28ROE

44

KwucmoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo0.ru/Q6U4WEBK7?

45

HonyquI/Ie U XUMHWYECKHEC
CBOMCTBA KHCJIOT

https://m.edsoo0.ru/Z2GCRN45W

46

Comnu (cpemnue):
HOMEHKJIATypa, CII0COObI
MOJIyYeHUs, XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTueckas pabora Ne 6.
Pemenue
JKCIIEpUMEHTAJIbHBIX 3a7a4
1o Teme «OCHOBHBIE KJIaCChI
HEOPraHMYeCKUX
COCIMHECHUIN»

https://m.edsoo.ru/58D13JF7V



https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

48

['enernueckas CBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COoeqUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06o0611eHNE U
cUCTeEMAaTHU3al s 3HAaHUU

https://m.edsoo0.ru/S7TBUOEEYN

50

KonTpomasnas pabora Ne3 no
TeMe "OCHOBHEIE KJIaCChHI
HCOpFaHI/I‘ICCKI/IX
coeqnueHui”

https://m.edsoo.ru/AFA7IDULD

51

[IepBbIe ONBITKH
Kiaccudukanuu
XUMUYECKUX DJIEMEHTOB.
[Tonsatre o rpymmax
CXOJHBIX JJIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKUX DJIEMEHTOB /J[.
. Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuonpl, rpynisl,
MOATPYIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30Tors!

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB
aneMeHTOB llepuoanyeckoi
cuctemsl /1. 1. MeHnaeneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuka
XMUMHMUYECKOTO JIEMEHTA 110

https://m.edsoo.ru/YIP04OMDX



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX

€ro IO0JIOKEHUIO B
Ilepunoaunueckoii cucreme /1.
N. MenneneeBa

57

3nauenue [lepuoanueckoro
3aKOHA Ul pa3BUTUS HAYKU
n npaktuku. 1. 1.
MenneneeB — y4d€HBbIN,
MeAaror U rpaxJaaHuH

https://m.edsoo0.ru/SZD8XE00P

58

PesepBHBIi ypOK.
O60061enHue u
CUCTEMaTH3aIus 3HAaHUH /
Bcepoccuiickas
poBepouHasi paboTa

https://m.edsoo0.ru/ZCQTRP0O8Y

59

Kontponbras padoTta Ne4 no
teme «CTpoeHue atoma.
Xumuyeckasi CBs3b» /
Bcepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/FTI1ZF99WF

60

9J'I€KTp00TpI/II_[aTeJ'II>HOCTI)
aTOMOB XMMHYCCKHUX
3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMonHasg xuMu4deckas CBs3b

https://m.edso0.ru/3SY1RJKVI

62

KoBanenTHas [IoJIsApHasa
XHUMHNUYCCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentHas HEMOJISIpHAA
XUMHUYCCKas CBA3b

https://m.edsoo.ru/9YVR3FUXI

64

CreneHp OKUCICHUS

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

65

OKHUCIINUTEIBLHO-
BOCCTAHOBHUTCIILHBIC
peaxiuu

https://m.edsoo.ru/ZXNCA7DOZ

66

OKHUCIIUTEIHN U
BOCCTAaHOBUTENHU

https://m.edsoo.ru/QPS46Z5PU

67

PesepBHBIl ypOK.
O06o001menue u
cHCTeMaTH3amys 3HaHuH 110
teme «CTpoeHue aToma.
XumudecKas CBSI3b»

https://m.edsoo.ru/ARH7M35NF

68

PesepBHBIil ypOK.
O06001IeHne 1
cUcTeEMaTH3alys 3HaHuH

https://m.edsoo.ru/7DNRBZ948

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTbI

Jara
HU3yUYeHus!

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHNYECCKHUX JJIEMCHTOB
. . MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB
XUMHUYECKUX DIEMEHTOB
NIEPBBIX TPEX MEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMECHKJIaTypa
HEOPraHHYCCKUX
BEIIECTB

https://m.edsoo.ru/WTO1WRA2Q

Buner xumnueckoit
CBSI3H Y THIIBI
KPUCTAJUIMYECKUX
pEmETOK

https://m.edsoo.ru/UI14Y5CFRV

KonTtponsHas padorta
Nel no teme
«lloBTOpEHue n
yriayOlieHne 3HaHu’
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca»

https://m.edsoo.ru/J4X8ZN212



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212

Knaccudukarus
XUMHUYECKUX PEAKIUH 110
pa3IMYHbIM IPU3HAKAM

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHe 0 ckopocTn
XUMHYECKON PEaAKIUU.
[TonsiTHE O TOMOTEHHBIX
Y T€TePOTEHHBIX
peaKuusx

https://m.edsoo.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuH. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh
XUMUYECKON PEaKIUy U
MTOJIOKEHHE
XHUMHYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHEIE
peakiuu

https://m.edso00.ru/648V11026

10

Teopus
AIIEKTPOJIUTUYECKOM
muccounanuu. CuibHbIE
U CJ1a0bI€ ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

WNoHHble ypaBHEHUS
peakuuin

https://m.edsoo.ru/VN2SBON1R

12

XUMHYECKHE CBOUCTBA
KHMCJIOT U OCHOBAaHUU B
CBETE MpeJCcTaBlIeHUi 00

https://m.edsoo.ru/8HH81YVXI



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI

BIEKTPOJIUTHYECKON
JUCCOLaluU

13

XHUMHUYECKUE CBOMCTBA
COJIEN B CBETE
IIpe/ICTaBIeHUN 00
BIEKTPOIUTHYECKON
JTUCCOITUAITIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponmnse
conen

https://m.edsoo.ru/9JFRAVESW

15

O0600mIeHne 1
cUCTeEMAaTHU3alus 3HaAHNI

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTueckas pabora
Ne 1. «Pemenue
HKCIIEPUMEHTAIBHBIX
3a1au»

https://m.edsoo0.ru/7VXTFHIT4

17

KontponbHas padoTa
No2 o Teme
«DQNEeKTpoIuTHYECKast
JIMCCOLIMAITHSL.
XUMUYECKUE PEaKIIUU B
pacTBopax»

https://m.edsoo.ru/9RKLZDNUX

18

OO1as XxapakTepucTuKa
raJioreHoB. XMMHYECKHe
CBOICTBa Ha MpUMeEpe
xJiopa

https://m.edsoo.ru/NNYKYZF12

19

XII0pOBOJOPO.
ConsiHas KUCNOTA,

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

XUMHYECKHE CBOMCTBA,
MOJy4eHue, IPUMEHEHUE

20

[TpakTuyeckas pabora
Ne 2 o teme
«IlomyueHune conssHON
KHUCIIOTBI, U3y4EHHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Breraucnenus no
YpaBHEHUSIM
XUMHUYECKUX PEAKIINH,
€CJIM OJIMH W3 peareHTOB
JIaH B U30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO01as XxapakTepucTuKa
sneMeHTOB VIA-rpynmbl

https://m.edsoo.ru/VMWKERSEP

23

ANOTpONHBIE
MOIU(DUKAITUHN CEPHI.
Haxoxnenue cepol u eé
COCIMHCHUH B TIPUPOJIE.
XuMudeckrue CBOMCcTBa
cepol

https://m.edsoo.ru/CX10EU8SPO

24

CepoBojiopos,
CTpoeHHe, (pu3ndYecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHast

KHUCTIOTa, (PU3HUECKUe U
XUMUYECKHE CBOWCTBA,

MIPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEaK1H,
JIeXkaIIue B OCHOBE
MIPOMBIIIIICHHOTO
crioco0a MmoTy4eHHs
CEpPHOM KHUCIOTBHI.
XHUMUYECKOE
3arpsi3sHEHUE
OKpYKaroLEen CpeJIbl
COCTMHCHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruucienne MaccoBoit
JIOJIY BBIXOJa IPOIYKTa
peakiumn

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTuKa
3JE€MEHTOB V A-TpyIIIbI.
A3OT, pacipoCTpaHEHHUE
B pupojie, Gusndeckue
U XMMUYECKHE CBOWCTBA

https://m.edsoo.ru/MWVAHRMB976

29

AmMuak, ero
(buznveckue u
XMUMHYECKUE CBOICTBA,
MOJIy4YeHUE U
MIPUMEHEHHE

https://m.edsoo.ru/HZAYE5SF13

30

[IpakTnueckas pabota
Ne 3 o Teme
«IlonyueHue aMmmuaxa,
H3yYEHUE ETO CBOMCTB)

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A30THas KHCI0Ta, €€
¢dusnveckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3zoBanue
HUTPATOB U COJIEH
AMMOHUS B KAa4YC€CTBEC
MUHEPAJIbHBIX
yA0OpeHwUil.
XHUMUYECKOE
3arpsi3HEHUE
OKpY)KaroIEenl CpeJIbl
COCTMHCHUSIMHU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua
docdopa (V) u
dbocdhopnas kucora,
(buznveckue u
XUMHWYECKIE CBOMCTBA,
MOJIy4YeHUE

https://m.edso0.ru/GDQJSO3WP

34

Hcnonrs3oBanne
¢docdaroB B kKauecTBe
MHHEPaJTbHBIX
ynoopeHuil.

3arpsi3HEeHUE NPUPOJIHON

cpenbl hocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon,
pacnpoCcTpaHEeHHE B

npupoje, puzndeckue u

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL

36

Oxcunpl yriaepoaa, ux
¢dusnveckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE
MPOOJIeMBI, CBSI3aHHBIC C
okcuzoM yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYronpHasg KucioTa U €€
coJI

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTnueckas pabota
Ne 4 o teme
"[Tomyuenue
YTJIEKUCIIOTO ra3a.
KauectBennas peakuus
Ha KapOoHaT-HOH"

https://m.edso0.ru/G2HZXQGCS8

39

[TepBoHayanbHbIE
MOHATHUSA 00
OpraHUYECKUX
BEIIECTBaX KaK O
COEIMHEHUSIX yIriiepoa

https://m.edso00.ru/30T12109Z

40

Kpewmuuii u ero
COEIMHEHUS

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas pabota
Ne 5. Pemrenue
AKCIIEPUMEHTATBHBIX
3a/Ja4 1o TeMe
«Baxxneiue
HEMETaJUTBl U UX
COCJIMHECHMUSI»

https://m.edsoo.ru/O7E8DOD7Z



https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponsnas pabora
Ne3 o Teme
«Baxxneimme
HEMETAJUIbI ¥ UX
COCIUHEHUS

https://m.edso0.ru/S85J9UGH3

43

OO01as XxapakTeprucTUKa
XUMHYECKUX DJIEMEHTOB
— METaJIJIOB.
MeTammyeckas CBSI3b U
MeTaJIJInYecKast
KpUCTAJUTMYECKast
pemérka. Gu3nyeckne
CBOMCTBA METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHWMHUYECKUE CBOMCTBA
METaJJIOB.
DIJIEKTPOXUMUYECKH I
A HaNpsHKEHUM
METaJJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO1ue crnocoOsl
MOJTY4YCHHST METaJIOB.
Cmtasel. Berancienus
10 YpaBHEHUSM
XUMHUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEarcHTOB
COJICPXKUT IPUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsaTHE 0 KOppO3UHU
METaJUIOB

https://m.edsoo.ru/4FIGDOWOW

47

Il{emo4nbIe METAIBI

https://m.edsoo.ru/X1B4BPUW2



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2

OKcHIbI U THUIPOKCHUIBI

48 https://m.edso00.ru/Q4DX0G3U9
HanI/ISI " KaJIusia
[IenouHo3eMenbHbBIC

49 METaAUIBI — KAIBIIUHA U https://m.edsoo.ru/REOCDYO0K®6
MarHum
B N

50 WRHCHIIHE https://m.eds00.ru/CJR96CMZA
COCANHCHUA KAJIbILIUS
00600

51 odterme 1 . https://m.edso0.ru/O5PXGG1BE
cucreMaTtni3anda 3HaHNU
e

52 CCTROCTD BOBL I https://m.eds00.ru/WFMBFTTTP
CHocoObl €€ yCcTpaHeHUs
[IpakTnueckas pabota
Ne 6

53 " : ,, 1O TEME https://m.edsoo.ru/NF1IROKB8J

JKécTKkoCTEL BOIEI U

METO/Ibl €€ yCTpaHEeHUs"

54 AnroMuHAH https://m.eds00.ru/9ZJ8RD1TV
A N

55 MioTeprbie CBOHCTBA https://m.edsoo.ru/NI5KI10J5
OKCHJIa U THJIPOKCH/IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
Oxcupl, THAPOKCHIBI U

57 cosmm xkene3a (II) u https://m.edsoo.ru/IRTUBLAMP
xenesa (I11)
006006

58 odterHe 1 . https://m.edsoo.ru/NAON6HGKZ
CHCTEMAaTH3aIis 3HAHUH
[IpakTiueckas pabota

59 Ne 7. Pemrenne https://m.eds00.ru/ZN7G0QSMX

SKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a7a4 110 TEME
«BaxxHeuie MeTajuibl
U UX COETUHEHUS))

60

Breraucnenus mo
YpaBHEHUSAM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB
JIaH B U30BITKE HJIN
COJICPKUT TIPUMECH.
Brramcinenns MaccoBou
JIOJIA BBIXOJ1a TIPOJTYKTa
peakiumn

https://m.edsoo.ru/AYD2HE51Y

61

O0600mIeHne 1
cucTeEMAaTu3alys 3HaHUu!

https://m.edso00.ru/B8T9VTKOP

62

KontponbHas padoTa
Ne4 o Teme
«Baxaenmme MeTabl
M UX COCIUHEHHUS

https://m.edso0.ru/703C804GN

63

BemecrBa n MaTc€purabl
B HOBCCI[HCBHOﬁ KHN3HU
YCJIIOBCKA

https://m.edsoo.ru/OF132JMTO0

64

XHUMHYECKOE
3arpsi3HEHUE
OKpYXarollen cpebl

https://m.edso0.ru/9ANGYEYOQI

65

Ponp xumuu B peuIcHun
OKOJOTHYCCKHUX Hp06J'IeM

https://m.edso00.ru/180Q203Y?28



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28

66

PesepBHBIl ypOK.
O06o00611eHNE U
cucTeMaTu3anys 3HaHui

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHBIN ypOK.
O06o0611eHNE U
cucTeMaTu3anys 3HaHui

https://m.edso00.ru/P52TJZNXV

68

PesepBHBIi ypOK.
O060011eHNEe U
cucTeMaTu3anus 3HaHu|
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW ITPOTPAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TIOHSATHUS»

1.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX HOHATHIH: aToOM, MOJICKYJIA,
XUMUYECKHN DJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(oTHOpO/THAS ¥ HEOTHOPOIHAS ), BAJICHTHOCTH, OTHOCUTEIIbHAS aTOMHAs
Y MOJIEKYJISIpHAsI Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JIOJIS XMMHUYECKOTO 3JEMEHTa B COCJAMHCHHH, MOJISIPHBIH
00BEM, XUMHUYECKash peakius, KiacCHu(UKalus peakIuii: peaKkinu
COCIMHEHUS, PEAKIUU PA3JIOKEHUsS, PEaKIUU 3aMEIICHUs, PEaKIIUU
oOMeHa, 9K30- U DJHIAOTCPMUYECKHE PEaKIHUH, TEIIoBOH 3 EeKT
peakiuu, pacTBOp, MaccoBas oy BemiectBa  (TpOILIGHTHAS

KOHIIEHTpALUs1) B pacTBOpE

1.2

WIITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATHN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XHMMUYCCKYIO CHUMBOJIMKY JId COCTAaBJICHUSA q)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXPAaHCHUS MAaCChl BEICCTB, IIOCTOAHCTBA

COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYCHUS, 3aKOHA ABOFaI[pO

1.5

OonpCACIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCOMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PpCaKIUn (HO Yuciay Hu COCTaBy

YUYaCTBYIOIIMX B PeaKkI[H BELIECTB, M0 TeII0BOMY 3P deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYIEIDHYIO W MOJIIPHYHO MacCChbl

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCJIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUSA — Ha6JIIOIIeHI/I€,

U3MEpEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICICHHBIN )

[To Teme: «BaxHelume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpBIBATh CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHH: OKCHJ, KHUcCJjoTa,

OCHOBAaHHE, COJIb

2.2

ONpCACIIATh NPUHAMJIC)KHOCTL BCHICCTB K OHpG}IGJ’IéHHOMy KJIacCCy|

coeMHeHu! no popmMynam

2.3

KJIacCU(PHUITUPOBATh HEOPTAaHMYECKUE BEIECTBA
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XapaKTePHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB
pa3UYHBIX  KJIACCOB,  TOATBEp)KJas  ONHCAaHWE  MpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOICTBa BE€OICCTB B  3aBUCHUMOCTH OT WHX
Kau€CTBCHHOI'O COCTaBd, BO3MOXHOCTH MPOTCKAaHWA XHMHYCCKHX

MIPEBPALLEHUN B PA3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh  TPaBWJIaM  TOJB30BAHHUS XHMHUYECKOH TIOCYyIOW U
nabopaTOpHBIM 00OpYJIOBaHMEM, a TAaKXKe TpPaBHJIaM OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMHU IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 IMOJYYCHHIO M COOWUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOpPOJa M KHUCIOpPOJA), MPUTOTOBJICHUIO
PacTBOPOB ¢ OTIPEICIIEHHOM MacCOBOH J10JIel paCTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh ¥ MPOBOJUTh XHUMHYECKHE OKCIEPUMEHTBI IO
pacrio3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmMyc, heHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘{éTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

I[TIo Tteme: «llepuonnueckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux sneMeHTtoB J[. . MenneneeBa. CrpoeHue aTtoMoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakuum»

3.1

PAaCKpBIBaTh CMBICT OCHOBHBIX XMMMUYECKMX MMOHATUH: SIpO aroma,
JIEKTPOHHBIA CJIOW aroma, aToMHass oOpOWTalb, paauyc aroma,

XUMHUYCCKasl CBA3b, IMOJIpHAsA MW HCIOJISIpHAd KOBAJCHTHAA CBA3b,




3JIEKTPOOTPULIATEIIBHOCTh, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTENICHb

OKHCIICHHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh M XapakTepu3oBaTh Tabnuunyto Gopmy llepuonnueckon
CUCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3jinyaTb IOHITHUS «TJaBHAs
noarpynna (Arpymnmna)» u «nobdounas noarpynna (brpymnmna)», «Mansiey»

U «OO0JIBIINE) TTEPUOIBI

3.4

packpsiBaTth cMbica [lepuonnueckoro 3akona J[.M. Mengeneesa:
JACMOHCTPUPOBATH ITIOHUMAHUC nepnonnqecxoﬁ 3aBHCHUMOCTH CBOMCTB

XUMHUYCCKHUX 3JIEMCHTOB OT UX ITOJIOXKXCHUSA B Hepnogmqeacoﬁ CHUCTEMCE

3.5

COOTHOCUTh  O00O3HA4YEHUs, KOTOpPbIE HMMEIOTCS B  TaOIHIE
«ITepnoanyeckas cuctema xumuueckux 3memeHToB .M. MenaeneeBa»
C YHUCIIOBBIMH XapaKTCPUCTUKAMU CTPOCHHS aTOMOB XHMHYCCKHUX
2JIeMEHTOB (COCTaB W 3apsia sjapa, oOIiee YuCiIo DSJIEeKTPOHOB U

pacrpeielIeHUe UX 110 3JIEKTPOHHBIM CJI0SIM)

3.6

ONIpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OTIPENeNIATh BHUJI XUMHMUYECKON CBs3M (KOBaJEHTHAas M HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYeCKas pEaKuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSTUN: PpPacTBOp,
ANIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAs] TUCCOLMALINS,
peakIMi HOHHOTO OOMEHa, KaTajiu3aTop, XUMHUYECKOe pPaBHOBECHUE,
obpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCIIHUTEIb,
BOCCTAHOBUTEb, OKHUCIEHHME W  BOCCTAHOBJIEHHE, AJUIOTPOTHS
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOB&ICHTHAas, HOHHA,
METaJIINYecKasi), KpUCTAIIMYecKass pem€érka, CIJIaBbl, CKOPOCTH

XUMHUYECKOMN pCaKkuuun




1.2

HWILUTIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XHWMHUYCCKUX MOHATUN U

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISAITh yPaBHEHUS AIIEKTPOJIUTUYECKOW TUCCOLMALUU KHUCIIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKpPAIIEHHBIC YpPAaBHEHMS pEaKIUil

WOHHOI'O 0O0OMeHa

1.4

PaCKpbeIBaThb CYHIHOCTH OKHUCIIUTCIBbHO-BOCCTAHOBHUTECIIBHBIX peaKuMﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOUN pEeaKINu

Ilo Temam: «Hemeramnel m ux COCAUHCHUA» U «MeTtannel U WX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crielu(PUIecKre XUMUYECKHE]
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOATBEPXkAAas OINHUCAHUE]
MpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUIH COOTBETCTBYIOLIUX]

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPAaBHEHUSI PEaKIHil, MOJITBEPKAAONINX CYIIECTBOBAHUE

T€HETHYECKO CBSA3N MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHMHA,
BO3MOXXHOCTH IMPOTCKaHUA XUMHYCCKUX npeBpameHHﬁ B pasINYHbIX|

YCIOBUAX

2.4

cleoBaTh IpaBWJIaM  MOJb30BAaHUS ~ XMMHUYECKOW MOCYIOH W]
1a00paToOpHBIM 00OpYJOBaHHEM, a TaKKe MpaBuiiaM oOpalleHus d
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMU IO BBIOJHEHHIO)
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYECHHUI0O M COOMpaHUIO)

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJAMTh  PEAKIHMH, IMOJATBEPXKJIAIONINE KAYCCTBECHHBIM COCTaH
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOPHI-, OpOMH/I,
uonua, kapobonat, ¢ocdar, cunmkar, cynb(aT, TUAPOKCUIHOHBI
KaTHOHBI aMMOHHMSI, HOHbI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B

BOIHBIX paCTBOpAX HECOPTAHNICCKUX BCIICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas Cpear»

3.1

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSITHM: HI[K BCIICCTBA,;|

KOPPO3Hsl METAIIOB

3.2

NPpUMCHATL OCHOBHBIC OIICpalun MBICIIUTEIBHON JIE€ATEIbHOCTH —

aHaJIM3 W  CHHTE3, CpaBHCHHC, 0606H.[CHI/I€, CHUCTEMATHU3allUIO,




BBIABJICHHUC IPUYIUMHHO-CIICACTBCHHBIX CBSI3EH — AJI1 U3Yy4YCHUA CBOMCTB
BCIICCTB MW XHMMHUYCCKUX peaKLII/IfI; CCTCCTBCHHOHAYYHBIC MCTO/bI
IIO3HAaHUA — Ha6HIOI[eHI/Ie, HU3MEPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peanbHbBIN U MBICIICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Poiib XUMHUM B )KM3HH YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena n BemectBa. PU3NYECKHE CBOKWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE

BCIICCTB

1.2

ITongarue o METOJaX ITIO3HAHUA B XUMUH. Ywucteie BE€IIECCTBA U CMCCH.

Crioco0sI pazneneHus cMmecen

1.3

ATOoMBI H MOJICKYJIbI. Xumudeckue saeMeHThl. CHMBOJIBI XHMHYECKHX
OJICMCHTOB. HpOCTBIe N CIJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

YYEHHE

1.4

Xumuyeckass ¢opMyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHocuTenbHass MOJIEKyJIsIpHas Macca. MaccoBass J0Js XMMHYECKOTO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuecTtBo Bemectsa. Monbs. MomnsipHast Macca. B3aumMocBs3b KOJTMYECTBA,
Macchl M 4Mcia CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuétel mo dopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKue U XuMUYECKHE SABJICHUS. XUMUYeCcKas peakius 1 e€ MPU3HaKU.
3aKOH  COXpaHEHHMsSI MacChl  BEIIECTB. XHUMUYECKHE  YpPaBHEHHS.
Knaccudukanuss XUMHYECKUX peakUuil (COCAMHEHUs, pPa3okKEHHUs,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IIOCYIOH, C
npaBujgaMyd  pabOThl B Jlaboparopur W TpUEMaMu OOpalleHus C
7a00paTOpPHBIM O0OpYJOBaHUEM, H3Y4Y€HHE U ONHCAaHHE (HU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHUX BEIIECTB, HaOMOJeHHE (DU3HMUECKUX
(naBneHue BOCKa, TassHUE JIbJla, pacTUpaHKUe caxapa B CTYINKe, KUTIEHUE U
KOHJICHCAIIMS BOJIbI) U XUMUYECKHX (TOPEHHE CBEUH, TPOKATTUBAHUE MEIHON
IPOBOJIOKH, B3aUMOJICHCTBUE Mella ¢ KHCJIOTOW) SIBICHUH, HaOMI0eHnEe U
ONMCaHUE MPHU3HAKOB MPOTEKAHUS XWMHUYECKHX peaKkiuil (pa3ioKeHue

caxapa, B3aUMOJICHCTBHE CCpHOfI KHCJIOTHI C XJIOPUAOM 6ap1/151, PAa3JI0KCHUC




ruapokcuaa Meau(ll) npu HarpeBaHuu, B3aUMOJIEHCTBUE JKE€le3a C
pactBopom cosn Memu(ll), m3ydenue cmnocoOoB pasjpeneHus cmecent (c
MOMOINBI0O  MarHura, (QUIBTPOBAHWE, BHINAPUBAHHUE, AUCTUILIIALMA,
xpomatorpadusi), IpoBEJACHUE OYUCTKU TIOBAPEHHOW COJIU, HAOIIOICHUE H
OTHMCAaHWE pPEe3yJIbTAaTOB IPOBEACHUS OIBITA, HWILTIOCTPUPYIOUIETO 3aKOH

COXPAHEHHUS MacChl, CO3aHUE MOJIENEeH MOJIEKYI (1IapOCTEP’KHEBbIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kucinopon — snemeHT u mpoctoe
BeniecTBo. HaxoxeHne Kucaopoaa B mpupoie, pusndeckne U XUMUIECKHe
cBoiicTBa (peakiuu ropenus). Oxcuapl. [lpumenenne kucnopoaa. CiocoOsbl
MOJIy4eHHs KHUCIOPO/a B JIAOOPAaTOPUU M NMPOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKaLMSL KUCIOpoaa

2.2

TemnoBoil 3¢ddekT XxuMHUUecKoil peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- ¥ OHAOTEPMHUUYECKUE PEaKIUH. TOIUIMBO: YyrOJIb U METaH. 3arpsi3HEHUE

BO3/IyXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bomopo — a1eMeHT u mpocToe BerecTBo. HaxoxkieHre BoI0poia B IPHPOJIC,
(u3NYeCKre M XMMUYECKUE CBOMCTBA, MPUMEHCHHE, CIOCOOBI IOJTyYCHUS.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHUSM

2.5

duznyeckue cBoiicTBa BOAbl. Boma kak pacTtBoputenb. PacTBOpBL
Hacplliennple 1 HEHaCHIIEHHBIE PAacTBOpPBLL. PacTBOpUMOCTH BeEIIeCTB B
BoJie. MaccoBasi Jj0Jisl BEelIecTBa B pacTBOpE. XUMHUECKHUE CBOMCTBA BOJIbI.
OcHoBanus. Ponbs pacTBopoB B pupo/ie U B )KU3HU YenoBeka. KpyroBopot
BOAbl B MpuUpoJe. 3arpsi3sHEHHE NpUPOIHBIX BoA. OXpaHa M OYHMCTKa

IIPUPOIHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coeauHeHuit. Oxcuapl. Knaccudukaruys
OKCHJOB: cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHBIE, amMdoTepHbe) U
HecolieoOpa3zyromue. Homenknarypa okcuzioB. duznyeckue U XMMHUECKUE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHI0OB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMA: HIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHMi. PuU3NYECKME U XUMHUYECKHUE

CBOMCTBA OCHOBaHUU. [lorydeHre ocCHOBaHUI




2.8

Kucnorsl. Knaccudukanus xkucnor. Homenknarypa kucinor. @usnueckue u
XMMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTy MetaiioB H.H. bekerosa.

[Tony4yenue kuciaot

2.9

Conu. Homenknarypa cosneit. @u3nueckie 1 XUMUYECKUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enermueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/II\/JI
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XHWMHUYECKUN OKCIIEPUMEHT: KAadeCTBEHHOE OIPEACIICHUE COICP/KAHMS
KHCJIOPOJa B BO3/IyXe, MOJTy4YeHUE, COOMpaHne, pacrio3HaBaHUE U U3yYCHUE
CBOWCTB KHCIIOpO/1a, HAOIFOIEHNE B3aMMOICHCTBHS BEIIECTB C KUCIOPOIOM
W yCJIOBUS BO3HUKHOBEHHS W TpEKpalleHHWs TopeHus (moxkapa),
03HaKOMJICHHE C 00pa3liaMi OKCHIOB U OTIMCAaHHUE WX CBOKCTB, MOJTydCHHE,
cobupaHue, pacrmo3HaBaHWE W HM3y4eHHWE CBOWCTB BOJopoia (TopeHue),
B3anMo/ieiicTBHE Bojopoa ¢ okcuom Menu(1l) (Bo3mMokHO MCTIONIb30BaHKE
BHJICOMATEpPHAJIOB), HAOMIOACHNE 00PA3IOB BEIIECTB KOJTUISCTBOM | MOJIb,
WCCIIeZIOBaHUE OCOOCHHOCTEW pACTBOPEHHUSI BEIIECTB C  Pa3TUIHOM
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM
J0Jiell  pacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBHE BOJBI C METAJUIAMU
(HaTpuieM u KajbIMeM) (BO3MOXKHO HCIIOJIB30BaHNWE BHUICOMATEPUAJIOR),
OTIpeJIeNIeHuEe PAcTBOPOB KUCJIOT U ILIENOYEH C MOMOIIbI0 HMHIAMKATOPOB,
uccienoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHe M3MEHEHHUs] OKpPAacKM WHAMKATOPOB B PacTBOpax KHUCIOT U
niesoven, nsydenue pzanmoierctus okcuna meau(Il) ¢ pacrBopom cepHoit
KHCJIOTBI, KUCJIOT C MeTaUlaMH, PEeakluil HelTpanu3aluu, MOoJIy4YeHHe
HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOTO MeTajula APYruM U3
pacTBoOpa CoJu, pelieHre IKCIePUMEHTAIbHBIX 33/1a4 o TeMme «Baxkueiinine

KJIaCCbl HCOPIraHUYCCKHX COCJIMHECHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucreMa XUMHUYECKUX
anementoB JI.1. MenneneeBa. CtpoeHrue aToMOB. XUMUUYECKasl CBS3b.

OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

3.1

[TepBrie TOMBITKH KiIacCU(UKAUKA XUMUYECKUX drieMeHToB. [loHsTHe O
TPYIIAax CXOAHBIX AJIEMEHTOB (IIEeTOYHBIC U IIET0YHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT ampoTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

Hepnozmqecm/lﬁ 3aKOH. HepI/IOI[I/I‘-ICCKa}I CHUCTEMAa XMMHNYCCKHUX OJICMCHTOB

.M. MengeneeBa. KopoTkomepuonHas M AIUHHONEPUOAHAS (POPMBI




[Tepuonnueckort cucrembl xuMHueckux 3iemeHToB [[.M. Menneneesa.
IIepuons! n rpynmnel. GU3NYECKUN CMBICH MOPAIKOBOIO HOMEpA, HOMEPOB

nepruoJa v rpyuIibl 3JICMCHTA

3.3

Crpoenne atomoB. CocraB aTOMHBIX saep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »5JIEKTPOHHBIX 000J0YEeK aToMOB TNeEpBBIX 20 XUMHYECKUX
anemeHToB llepnonuueckont cucremsl .M. MenneneeBa. Xapakrepuctuka
XMMHUYECKOTO 3JIEMEHTA IO €ro IOoJIOKeHHI0 B Ilepmoanueckoil cucreme

J.N. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajJuyca arOMOB XMMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPyINIaM W MEPHUOIaM.
3nauenue Ilepumoanueckoro 3akoHa u Ilepuoguueckoil  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS HayKH 1 npakTuku. J[.11. Mennenees

— Y4YEHBIN U TpaXKJaHUH

3.5

Xumudeckasi cBsi3b. KoBasieHTHass (TOJISIpHAsE W HETOJSIpHAsi) CBSI3b.

SHGKTPOOTPI/IHaTeJ'H)HOCTI) XUMHYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEIFHOBOCCTAHOBUTEILHBIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN 1 BOCCTAHOBHUTEIIN

3.7

XUMUYECKUN SKCIEPUMEHT: HM3y4eHHE O0Opa3lioB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMO/ICICTBHE THAPOKCHIA IIMHKA C PacTBOPAMU KUCJIOT U
miesioyeil,  MpoBelEeHHWE  OMBITOB,  WUIIOCTPUPYIOIIUX  IPUMEPHI
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakuuu

Pas3IoXKCHU, COGI[I/IHCHI/IH)

9 KUIIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

BeniecTBo n xuMuueckas pcaKnusi. HOBTOpeHI/Ie

1.1

Ilepuoanyeckuii 3akoH. Ilepumoauueckas cucreMa XHMUYECKHUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH
CBOMCTB XMMHMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHOJIOB, KaIHs, KaIbLUI U
UX COEJUHEHHI B COOTBETCTBUU C MOJIOKEHUEM AeMeHTOB B [leproanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUABI XHMHUYECKOM CBSA3H. THIIBI KpUCTATNINYCCKUX

pCIJ_IéTOK, 3aBHCUMOCTh CBOICTB BeIlIECTBAa OT THUIIA KpHCT&HJ’IH‘ICCKOﬁ




pemIéTKN U BUAA XUMHUYECKOW cBsi3u. Kiaccupukanuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BELIECTB (MEXAyHapoJHas W TpUBHAIbHAsS). XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKHX

COGI[I/IHCHI/Iﬁ, IFCHCTUYCCKAaA CBA3b HCOPTAaHNYCCKHUX BCIICCTB

1.3

Knaccugukanus XuMHIeCKIX peakuii o pa3IMyHbIM MPU3HAKaM (10 YHCITY
¥ COCTaBYy y4YacTBYIOIIMX B PEAKIMU BEHIECTB, 0 TEIIOBOMY A(PQEeKTy, 10
W3MEHEHHUIO CTEIICHEN OKUCICHUS XUMUYECKUX 3JIEMCHTOB, I10 O6paTI/IMOCTI/I,
M0 Yy4YacTHIO KaTaiu3aropa). OK30- M DHIOTEPMHYECKHUE PEaKIUH,

TCPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYISCKOM peakuuu

1.4

[TonsiTHe 06 06paTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [lonsarue o
TOMOT€HHBIX M TeTEepOreHHbIX peakuusx. lloHsTHe 0 XUMHYECKOM
paBHOBecuH. PaKTOphI, BIUSIONIME HA CKOPOCTb XMMHMUYECKOM peakuuu M

ITOJIOKCHUEC XUMHUYCCKOTI0 paBHOBECHA

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE — PEAKIMHM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. (CocTaBiieHHEe ypaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMM C HCIOIb30BAHUEM MeETOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUUECKOM TUCCOLMAIMN. DIIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
Katunonsl, aHnoHbI. MeXaHNU3M TUCCOIMAIINH BEIIECTB C PA3IMIHBIMU BHIAMH
xuMuuecko cBa3u. Cremenp guccomuarmi. CHiabHBIE W cia0ble
ANIEKTPOJIUTHL. Peaknmu MOHHOTO OOMEHA. YCJIOBHS NPOTEKAHHS pPEaKIUui
MOHHOTO OOMEHa, IMOJHBIE M COKpalIEHHbIC MOHHBIC YPAaBHEHUS DPEAKIUU.
CBoiiCTBa KHCJIOT, OCHOBAaHMH U COJICM B CBETE TMpEACTaBICHUH 00
ANEKTPOJIMTUYECKOW Jucconmanuu. KadyecTBEeHHbIE peakluu Ha HWOHBL

ITonaTue o rugpoaunse conen

1.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHHEC C MOJICIIIMU KPUCTAIIMYCCKUX
peHléTOK HCOPraHMYCCKUX BCHICCTB — MCTAJIJIOB U HCMCTAJLJIOB (rpa(bHTa Hu
anMasa), CJIOKHBIX BCIICCTB (XJ'IOpI/I,I[a HanHH); HCCICAOBAaHHUEC 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOH peakuun OT BO3ACHCTBUSA Ppa3JINYHBbIX (l)aKTOpOB;
HCCICAOBAHUC  DJICKTPOIIPOBOJHOCTH  paCTBOPOB  BCHICCTB, mmponecca
Jucconranum KHUCIIOT, meaode Hu Cconeu (BO3MO)KHO HUCIIOJTB30BaHHUC
BI/I,Z[eOMaTepI/IaJ'IOB); MMPOBCACHUC OIIBITOB, WUIIOCTPUPYIOIIUX ITPU3HAKU
IIPOTCKAHUA peaKuHﬁ HOHHOTO OOMEHa (O6p830BaHI/Ie ocCaaka, BBIACIICHHUC
rasa, O6pa3OBaHI/IC BOI[BI); OIIBITOB, WIDIIOCTPUPYIOLIHUX  TIPUMCPBI

OKHCIIUTCIBHO-BOCCTAHOBHUTCIBHBIX peaKI_[I/Iﬁ (F OopcHUc, pCaKnun




Pa3JI0KCHUA, COC[[I/IHCHI/ISI); pacrno3HaBaHuC HCOPraHMYCCKHUX BCUICCTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKHHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX|

3aaa4

Hemerannel u nx COCIMHCHU A

2.1

OO6mrast xapakrtepuctuka TramoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHne u (pu3Hyeckue CBOWCTBa
IPOCTBIX BEIECTB — rajoreHOB. XMMHUYECKHUE CBOMCTBA HAa MPHMEPE XJIopa
(B3auMoelicTBHE C METaJlJIaMH, HEMETAJUIAMH, 1IeI04aMu). XIJIOPOBOJIOPO/I.
Consgnas KHCJIOTa, XHMHUYCCKHEC CBOﬁCTBa, MMOJIyd€HUE, TPHUMCHCHUC.
JelicTBue xjopa M XJOPOBOJAOPOJA HAa OPraHu3M YelloBeKa. Baxkueniine

XJIOPHUABI U KX HAXOXKICHUC B IIPUPOJLC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble cTemneHu okucieHus. CrpoeHue u (uznueckue
CBOMCTBa TMpPOCTBIX BEIIECTB — KHUCIOpOJa M cepbl. AJUIOTPONHBIE
MOAM(UKAIIMM KHUCIOpOJa U cepbl. XHUMHUYECKHE CBOWCTBA  CEpBL
CepoBonopoa, cTpoeHHe, (U3HUYECKHE U XHUMHUYECKHE CBOWCTBA. OKCHIBI
Cepbl KaK MPeICTaBUTENH KUCIOTHBIX OKCUI0B. CepHas KuciaoTa, pru3ndeckue
U XUMHYECKHEe CBoicTBa (0OmIMe Kak MpEeACTaBUTENsS Kilacca KHUCIOT H
cnenuduaeckue). XWMHYECKHE  peakIHH, JIeKAalmKUe B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a Moy4eHus cepHou Kuciothl. [Ipumenenue. Comm
CEpHOM KHCIIOTHI, KayeCTBEHHAsl peakuus Ha cyibdar-uoH. Haxoxxnenue
cepbl U €€ COeMHEHUI B MpHUpoie. XUMUYECKOE 3arps3HEeHue OKpYyKaroen
Cpelbl COENMHEHUSIMU cepbl (KUCIOTHBIE J0XKIHW, 3arpsi3HEHUE BO3AyXa H

BOJIOEMOB), CITOCOOBI €r0 TPEI0TBPAIICHHS

2.3

OO6mas xapaktepuctuka areMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, pacnpoCTpaHEeHUE B
npupone, (usnueckue M XUMHYECKHe cBoicTBa. KpyroBopor aszora B
npupojie. AMMHAK, ero (pu3ndeckue U XMMHUYECKUE CBOWCTBA, MOJTYYCHUE U
npumenenne. Coiau aMMOHUS, WX (PHU3NYECKHE U XUMHYECKHUE CBOMCTBA,
npuMmeHeHne. KauecTBeHHast peakiivs Ha MOHBI aMMOHHS. A30THasi KHCIIOTa,
e€ nmoiydeHue, (QPUINYECKHE U XUMUYECKHE CBOWCTBa (00mme Kak
IpeCTaBUTENS Kilacca KUCIOT U cenuduueckue). Micrnoib30BaHne HUTPATOB
U Ccollel aMMOHHMSI B KadecTBE MHHEPAIbHBIX yI0OpeHuil. Xumudeckoe
3arps3HEHUE OKPYXKAIOLIEl cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOK/IH,

3arpsA3HCHUC BO3yXa, IMTOYBLI U BOI[OéMOB)
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docdop, amtorponHbie MoUbUKaKuK hocdopa, pU3ndecKkre U XUMHIECKUE
croiictBa. Oxcua docdopa(V) u dochopnas kucnora, (usnueckue u
XMMHYECKHUE CBOUCTBa, mosydeHue. Mcmonnr3oBanune (ochaToB B KadecTBe

MUHEPAJIBHBIX YI0OpEeHUN

2.5

OO6mas xapakrepuctuka 31eMeHToB [VA-rpymnmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHbIE CTENEHH OKUCICHUS. YTIEpoJd, aUIOTPOITHBIE
MoUGUKAIH, PACIIPOCTPAaHEHHE B NpUpOJe, (pu3NYecKne M XUMHUYECKUE
cBoiicTtBa. Ancop6mus. Kpyroopot yriepona B mpupojae. OKCuabl yriiepoa,
X (pu3muecKkre W XMMHUYECKHE CBOWCTBA, IEHCTBHE Ha KMBBIE OPraHU3MBI,
MOJIydeHHE W TIPUMEHEHHE. DKOJOTHMYECKHE MpPOOJEMBbI, CBSI3aHHBIE C
okcuaoM yriuepoaa(IV); rumnoresa rino0aqbHOrO MNOTEIUIEHUS KIIMMATa;
NMapHUKOBBIA 3¢ (dekT. YronpHas KUcIOoTa U €€ COolM, UX (U3NYECKuEe U
XHUMUYECKHEe CBOMCTBA, MOJTyIeHNE U TprMeHeHe. KauecTBeHHast peakIus Ha
kapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,

IIPOMBIINIJIIECHHOCTHU U CEJIbCKOM XO03SICTBE

2.6

[TepBoHauanbHBIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, allETWUJIEH, ATAHOJ, TVIMLEPHH, YKCyCHas
kucnota). Ix cocraB u xumuueckoe ctpoenue. [lonstue o OGuonoruuecku
BAXKHBIX BeELIECTBaX: >KMpaX, OelKax, yrieBoJax — W UX POJIM B JKHU3HU
yelnoBeka. MarepuaibHOe €JUHCTBO OPraHUYECKMX M HEOPraHUYEeCKHX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOICTBA, IOJIyYeHHE U
npumenenue. CoenuHenus: kpeMHus B npupoje. OOmue npeacraBieHus oo
okcugie kpeMHusI(IV) u kpemHueBoi kuciote. CUIIMKATHI, UX UCIIOJIb30BAHKE
B ObITYy, MeAMIIMHE, TPOMBIIUICHHOCTU. BaxHelmme cTpouTeabHbIe
MaTepuaibl: KepaMmHKa, CTEKJIO, [IeMEHT, O0eToH, >kene300eToH. [Ipobrmembl
0€30MacHOTO UCHOJB30BAaHUSI CTPOUTENIBHBIX MaTEpHUaOB B MOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4yeHUe 00pa3Il0B HEOPraHMUYECKUX BEIIECTB,
CBOWCTB COJISTHOM KUCJOTBI; TPOBEICHNE KAUECTBEHHBIX PEAKLIU Ha XJIOPHI-
WOHBl U HAONIOIEHWE TMPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXKarollue
¢uznueckne W XMMHYECKHE CBOWCTBA TaJOr€HOB W HX COEAUHEHUHN
(BO3MOKHO HCTOJIB30BaHUE BHACOMATEPUAIOB); 03HAKOMJICHHE ¢ 00pa3liaMu
XJOpU0B (TaJOTeHUIOB); O3HAKOMJIEHHE C oOOpa3lamMu cepbl U eé

COCAMHCHUAMU (BOBMO)KHO HCIIOJIb30BaHUC BI/IILCOMaTepI/IaHOB); Ha6J'IIO,Z[eHI/Ie




nporecca oOyrJIMBaHUs caxapa Mo/ IeHCTBUEM KOHIIEHTPUPOBAHHON CepHON
KHCJIOTBI; M3Yy4€HUE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOW KHCIOTHI,
MPOBEACHUE KAUYeCTBEHHON peaknuu Ha Cyinb(haT-uoH U HaOII0ACHUE
NpU3HaKa e€ MPOTeKaHHs;, 03HAKOMIJICHUE ¢ (PU3NIECKUMHU CBOMCTBAMH a30Ta,
¢bochopa u ux coenquHeHNH (BO3ZMOKHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB),
oOpazmamMu a30THBIX U (ocOopHBIX yHOOpeHHMii; MmoyueHue, coOupanue,
pacrno3HaBaHUE M M3Y4YEHHE CBOICTB aMMUAKa; MPOBEJECHHE KaueCTBEHHBIX
peakuuii Ha HMOH aMMOHMS U (ochaT-MOH U H3YUYEHHE NPU3HAKOB UX|
MIPOTEKAHHUs], B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOW KHCIIOTBI C
MeJbI0 (BO3MOXHO HCHOJIb30BaHUE BHUIEOMATEPHATIOB); M3YUYE€HUE MOJENen
KPUCTAJUTMYECKUX PEIETOK aiMasa, rpaduta, QyiepeHa; 03HaKOMJIEHUE ¢
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM MpOTHBOTA3a; TMOJy4YeHHE, coOMpaHHe, paclo3HaBaHHE W
M3Yy4YE€HHE CBOMCTB YIJIEKHUCIIOTO ra3a; MPOBEIeHHE KaueCTBEHHBIX PeaKIiil Ha
KapOOHaT- M CWJIMKAT-MOHbl M U3YyYEHUE TMPU3HAKOB HX MPOTEKAHMUS,
O03HAaKOMJIEHHE C NPOAYKIMEN CUIMKATHOW IPOMBIIIJIEHHOCTH; PEIICHUE
JKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMe «BaxHelmme HemeTalsl M HX

COCAUHECHUA»

Merannsl 1 ux COCOIMHCHUA

3.1

OO0mrast XxapakTEepPUCTHKAa XUMHYECKUX AIEMEHTOB — METANIOB HA OCHOBAaHUH
ux noJsioxkeHus B Ilepuogmyeckoid cucreme xumuyeckux snemeHntoB JI.H.
MenneneeBa u ctpoeHus atToMoB. CTpoeHre MeTaIIOB. MeTainueckast CBS3b
U METAJUTMYECKass KPHUCTAIMYECKas pemeéTka. DJIECKTPOXUMHYCCKHH s

HaHpﬂ)I(eHI/Iﬁ MCTAlJIIOB

3.2

duznyecKue U XUMHYECKHe cBOKMCTBa MeTauioB. OO1Iue crocoObl MOTydeHus
MeTaisioB. [loHsATHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X
oT koppo3uu. CruiaBbl (cTajgb, YyryH, AIOPATIOMUHUHN, OpoH3a) M HX

IMPUMCHCHHC B 6bITy U IIPOMBIIIJIICHHOCTH

3.3

H_IGJ'IO‘IHLIG MCTaJJIbL: ITIOJIOKCHHEC B HepHOHquCKOﬁ CUCTCMC XHUMHYCCKUX
QJICMCHTOB I[I/I MeHneneeBa; CTPOCHHUEC UX ATOMOB; HAXOKJACHUC B IIPUPOJC.
du3nyecKkrue U XMUMHUYECKHE CBOMCTBA (Ha MMpUMCPE HATPUA U KaJ'II/IH). OKCI/I,ZLLI
U TUAPOKCUIBI HATPUA U KaJIHA. HpI/IMeHeHI/IC IMICJIOYHBIX MCTAJIZIOB U HX

COEIMHEHUN

3.4

[Ilenoyno3eMenbHbIE METAJIbl MarHuii W KajdbIUi: IIOJIOKEHHE B

[lepuonnueckort cucreme xumudeckux osnemeHtoB J[.M. Menneneesa;




CTPOEHUE UX AaTOMOB; HAXOXJEHUE B Ipupoac. Ouznueckue U XUMUYECKUE
CBOMCTBAa MarHvsl W Kajblius. BakHeWmme coeauHeHUs] KalblIus (OKCHI,

THIIPOKCU, coir). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHSHHS

3.5

Amomunmii: nmonoxenue B [leproaudeckoit cucreMe XUMHUYECKUX JIEMEHTOB
J.11. MenpeneeBa; CTpOGHHE aTOMa; HAXOXKIACHUE B npupoze. Pusnyeckue u
XMMUYECKAE CBOWCTBA alOMUHHS. AMMOTEpHBIC CBOHCTBA OKCHAA U

TUAPOKCHU A A TFOMUHUA

3.6

Kene3o: nonoxenne B llepuoandeckoi CUCTEME XMMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa; CTpOCHHE aTOMA; HAXO0XKACHUE B NTpupoie. Puzndeckue u
XMMHUYECKHE CBOMCTBa keine3a. OKcupl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOJTyYeHHE

3.7

XUMUYECKUH D3KCIIEPUMEHT: O3HAKOMJIEHHE ¢ o00pa3laMu MEeTauioB U
CIUIaBOB, UX (PU3MYECKUMM CBOWCTBAMU; M3yU€HUE PE3yJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOYHO WCTIOJb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajJblldd M HATpUs C BOJOH (BO3MOXKHO
WCTIOJIb30BaHNE BHUICOMATEPUAIIOB); UCCIIEIOBAHNE CBOUCTB JKECTKOW BOJIBI;
mpolecca TOPEHUs JKele3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUANIOB); MPU3HAKOB IMPOTEKAHNS KAU€CTBEHHBIX PEaKLIUN Ha HOHBI
(Marnus, xamelus, amoMmuHus, nuHka, xene3a(ll) u xemeza(Ill), memu(Il);
HaOJI0/IeHNE U OITMCaHKE MPOLIECCOB OKPAILIMBAHUS JIAMEHU HOHAMHU HATPHS,
Kajgusi W Kajgblus (BO3MOXKHO HCIIOJIb30BAaHHWE  BHJIEOMATEPUANIOB);
uccliiejoBaHre aM(pOTEpHBIX CBOMCTB IMAPOKCH/IA AIFOMUHUS U THUIPOKCHU]IA
[IMHKA; pelIeHe SKCIIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHeiime meTtanist

H UX COCOIUHCHUA»

XuMus 1 OKpYyKaromasa cpeaa

4.1

Hosgrlie MaTCepHrajibl U TCXHOJIOTUH. BemecTBa u MaTcpualibl B MOBCEIHEBHOM
’KU3HU YeloBeKa. XUMHS U 300POBLE. be3omnacHoe ucnonb30BaHuEe BEIIECTB U
XUMHNYCCKHX peaKHI/Iﬁ B 6bITy. HepBa;I nmoMouib 1Ipu XUMHUUYCCKUX OKOTraX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW  TI'PAMOTHOCTH. XHMHMUYECKOE  3arpsi3HEHHE
okpyxatomieid cpeabl IIJIK. Poib xumMum B pemieHUH 3KOJIOTMYECKHX
npo6ueM. [IpupoaHbie UCTOYHUKH YTIIEBOJOPOIOB (Yroib, IPUPOIHBINA a3,

HEe(Tb), MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY M IPOMBILILIEHHOCTH

4.3

XYUMHUYECKUMN OKCIICPUMCHT: HU3YUYCHUC 06pa3u013 MaTepuajioB (CTCK.]'IO,

CIIJIaBbI MCTAJJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)







MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUS

HpOBepﬂeMble TPQGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM
0a3zoBoro YPOBHS OCBOCHMSA OCHOBHOI 06pa303aTe.m>Hoﬁ
nmporpaMmmbl OCHOBHOI'O 0011ero 06p330BaHI/IH Ha OCHOBEC
oroc

[IpencraBnenue:

1.1

0 TNIO3HABa€MOCTH SIBJIEHUHN MPHUPOJIbI, TOHUMaHUE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XMMHYECKOM HaykM Kak oOnacty
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa 001el KyIbTyphl U
IPAaKTUYECKONW  JESATENbHOCTH  4YEIOBEKa B YCIOBHSX
COBPEMEHHOTO 00IllecTBa; MOHMMAaHUE MeCTa XUMHUHU Cpeau

APYTrux €CTECTBECHHBIX HAYK

1.2

0 HAYYHBIX METOJaX ITIO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
N TCOPETHYCCKUX METOJAaX MCCJICIOBAaHHA BCIICCTB M HU3YUCHUA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHE HCII0JIb30BaThb MOJCIIN I

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccHoHaTBLHOW EATEIbHOCTH, CBS3aHHBIX C
XMUMHEH W COBPEMECHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU HA
JOCTH)KCHUSIX XMMHUYECKOW HAYKH, YTO MO3BOJUT O0YYaIOLTUMCS
paccMaTpuBaTh ~ XUMHIO Kak  cdepy cBoei  Oymymiei
npo(eCCHOHATBLHOM NIESITETLHOCTH U CIeIaTh OCO3HAHHBIN BBIOOD
XMMHUHU KakK MPO(UIBHOTO MpeaMeTa MpH MEpexo/iec Ha YPOBCHb)

cpenHero odmiero oopasoBaHus

Bnagenue cucreMoit XMMHUYECKHX 3HAHUHN U YMCEHHUEC NTPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaKHEHININE XUMHYECKHE MOHATHS. XMMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0)KHOE BEUIECTBO, OJTHOPOIHAS
Y HEOJAHOPOHAS CMECh, OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsIpHAs
MaccChl, KOJJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCUJI, KUCIIOTA, OCHOBAHHE, COJIb (CPEIHSss), XUMIUECKas]
peaKkuys, peakuuu COEIMHEHUS, PEAKINH Pa3JIOKEHUs, PEaKy]

3aMCIICHUA, PCAKIITNN O6M€Ha, TEIUIOBOM E)Ct)Ct)CKT pCaKkinu, 5K30- U




DHIOTEPMHUUECKUE  PEAKLUMH,  pacTBOp,  MaccoBas  JI0Jlf
XMMHMYECKOTO 3JIEMEHTa B COEJUHEHUH, MaccoBasg [0S U
IPOLICHTHAs! KOHIIEHTpALUsl BEUIECTBA B PacTBOpPE, SIPO aToMa,
JJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOWTallb, paJuyCcC aTroMma,
BAJICHTHOCTD, CTCIICHb OKMCJICHH A, XUMHUYECKaAa CBs3b,
JIEKTPOOTPULIATEIbHOCTD, NOJISPHAs U HEMOJSpHasl KOBAJICHTHas]
CBA3b, MOHHAA CBsA3b, MCTAUIMYCCKAs CBA3b, KPUCTAJUINYCCKAL
pelérka (AaTOMHasi, MOHHAs!, MeTaJUIMYECKasl, MOJIEKYJIIpHasi), HOH,
KaTHOH, aHUOH, 3JICKTPOJIUT WU HEIJICKTPOJIUT, DJICKTPOJIUTHICCKA
JMCCOLIMAllNs, pEeaKUM HOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC PCAKIOHNHU, OKUCIWUTECIb W BOCCTAHOBUTCIID,
OKHUCJIEHME M  BOCCTAHOBJIEHHME, DJIEKTPOJN3, XHMHYECKOE
paBHOBecue, oOpaTumble M HEOOpaTHMbIE pPEaKLUH, CKOPOCTh
XUMUYECKOW peakimu, karamusarop, 1K, koppo3ust meramios,

CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHUS MacChl,
nepuoauueckui 3akoH J[.M. MenpaeneeBa, 3aKOH MOCTOSIHCTBA

coCTaBa, 3aKOH ABOTajJipo

2.3

TEOpPUU XUMHH: AaTOMHO-MOJIEKYJISIpHAsE TEOpUs, Teopus

AICKTPOJIUTUUECKON TUCCOIHAITIN

BJ'Ia,Z[eHI/Ie OCHOBaMM XHMHUYECKOH I'PaMOTHOCTH, BKJIFOUAIOIICH:

3.1

YMEHUE TPaBUIBHO KCIIOJIb30BaTh H3YYCHHBIC BEIIECTBA WU
MaTepHualbl (B TOM YHCJIe MUHEPAIbHbIC YIOOPEHUs, METAILJIBI
CIUIAaBbI, TIPOJIYKTHI TEPEepadOTKH TPUPOJHBIX HCTOYHHKOB
yIIeBOAOPOJOB (yIyisl, MNPUPOJHOrO ra3a, HedTH) B OBITY,
CEIIbCKOM XO3SIHCTBE, HA MPOM3BOJICTBE M NMOHMMAHHE 3HAYCHHS
KUPOB, OEJIKOB, YIJICBOJOB JJISi OPraHM3Ma YelIOBEKAa; yMEHHE
NPOTHO3UPOBAThH BIUSHHUE BEIICCTB M XMMHUYECKHX MPOIECCOB HA|

OpraHu3M 4YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC HHTCTPHUPOBATH XUMHUUYCCKUC 3HAHUS CO 3HAHUAMU APYTIHUX

yueOHBIX MPEAMETOB

3.3

HaJlMyMe ombITa paboThl C  pa3IMYHBIMM  HMCTOYHUKAMH
UHpOpMALlMM TO XUMUU (HayyHass M Hay4yHO-TIOMYyJIspHas

JIUTEpaTypa, CI0BapH, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, UX

3.4 NpEeBpalIeHUSIX W TPAKTHYECKOM TPUMEHEHUH ¥ YMCHHE
UCIIOJIL30BAaTh €€ JUIs pellieHHus yueOHO-TT03HABATEIbHBIX 3a/1a4
Brnagenne ocHOBaMU MOHSATHITHOTO armapaTa U CHMBOJIMYECKOTO
4 S3pIKA XUMHH JUISL COCTaBJICHHS (OPMYIT HEOPraHMYEeCKHX
BEIIECTB, YPABHEHUN XUMHUYECKUX pEaklUHWi; OCHOBaMH
xumudeckor HomeHkiatypsl (IUPAC u TpuBuansHoi)
VMmenue  OOBSICHATH  CBS3b  IOJIOKEHHMS  JJIEMEHTa B
[Tepuomuveckoid cucTeMe C YHCIOBBIMH XapaKTEPUCTHKAMU
. CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3aps A7pa,
00111ee YUCJIO DJEKTPOHOB), pacHpeiesieHueM dJIEKTPOHOB TIO
SHEPreTUYCCKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KA
M KaJbIHs
IIpencraBienne O TEPUOAUYECKON 3aBUCHUMOCTH  CBOMCTB
XUMHYECKUX 9JIEMEHTOB (pamnyc aTtoMma,
5 AJIEKTPOOTPHUIIATEIILHOCTD), MPOCTHIX M CJIOXHBIX BEMIECTB OT
MOJIOXKEHUs 37eMeHTOB B [lepuoamdeckoit cucreme (B MallbIX
MEepUoJax M TJABHBIX MOATPYIIAX) W DJIEKTPOHHOTO CTPOCHUS
aroma
7 YMeHue KnaccupuImpoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMUYECKHE PEaKIIUU
8 YMeHue onpeaensTh:
81 BAJIEHTHOCTb M CTEIEHb OKHUCIEHHS XHMHYECKUX DJJIEMEHTOB,
' 3aps1 MoHa
8. BUJI XUMHUYECKON CBSI3M U TUI KPUCTAIUIMYECKON CTPYKTYpHI B
' COEIMHEHMAX
8.3 XapakTep cpeabl B BOJHBIX pacTBOpax BemIecTB (KHCIOT,
. OCHOBaHHUI)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEh
9 YMeHue xapakTepu3oBath pU3nUecKue U XUMHUYECKUE CBOMCTBA:




IPOCTBIX BELIECTB (KUCIOPOA, 030H, BOJAOPOX, IpaduT, ammas,

9.1 KpeMHUi, a3ot, gochop, cepa, XI0p, HATPUH, Kaauii, MarHu,
KaJIbLIUM, aJTFOMUHUM, KEJIe30)
CJIOXKHBIX BEIECTB, B TOM YHCJIC UX BOJHBIX PAacTBOPOB (BOJA,
aMMUaK, XJIOPOBOJOPO, CEPOBOJOPOJ, OKCUABI M THUAPOKCHIb
9.9 metaioB [-1IA rpynn, amomunus, meau (II), uunka, xenesa (11
' u III), okcuaet yrirepona (11 u IV), kpemuus (IV), azota u pocdopal
(IITu V), cepwt (IV u VI), ceprucras, cepHasi, a30TucTas, a30THasl,
docdopHas, yrojbHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)
MPOTHO3MPOBATh M XapaKTEPH30BaTh CBOWCTBA BEHISCTB B
93 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHMS, IPUMECHEHUE BEIIECTB B
' 3aBUCUMOCTH OT UX CBOWCTB, BO3MOYXHOCTh IPOTEKAHUs
XHUMHYECKUX TIPEBPAIICHUI B PA3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIIATh MOJICKYJISIDHBIC W WOHHBIC YypaBHEHUS
peaKkuuii, B TOM YUCJIE:
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTFOCTPUPYIOIIUX XMUMHUYECKHUE CBOMCTBA M3YYEHHBIX KIIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIINX TeHETHYECKYIO0 B3aUMOCBSI3b MEXKTy HUMH
11 YMeH#He BRIUUCIATH (IPOBOIUTE PACUETHI):
111 OTHOCHTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCAMHCHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCcTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSM XMMHUYECKUX PEAKIMi U HAXOTUTh KOJIHMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIIUU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO TMO3HaHUs (HaOIoJeHHeE,
121 U3MEpEeHNe, OKCIEPUMEHT, MOJCIHPOBAHUE) TMPH HIYyUCHHUH

BCIICCTB U XHMMHYCCKUX HBJ'IeHHfI; YMEHUC CCI)OpMYJ'IPIpOBaTB

npoOyieMy U MPEATIOKUTh MYTH €€ pelieHus




12.2

0e30macHO PabOTHl C XUMUYECKUMU BEIIECTBAMHU, XUMHUYECKOM]

MIOCY/ION U JIabopaTOPHBIM 000pYIOBaHUEM

12.3

npaBwiiaMd  0€30mMacHOTO  OOpalieHusT C  BEIIeCTBaMHU,
UCIOJIb3YEMbIMHU B [TOBCEIHEBHOM JKU3HU, IPABUIIAMU ITOBEICHUS]
B IIENsAX COEpeKeHUs 370pPOBbsi M OKpY)Karolled NpUPOIHON
cpenbl; MOHMMaHuE Bpena (OMacHOCTH) BO3ACHCTBUSA Ha >KUBBIC
OpraHu3Mbl ONPEENEHHBIX BEIIECTB, CIIOCOOOB YMEHBILICHUS U

NpeaAoTBpAIICHHA UX BPEAHOT'O BOS)ICI\/'ICTBI/HI

13

Hanmmuame MPAKTUYCCKUX HAaBBIKOB ITaHUPOBAHUA H

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKHUX OKCIICPUMCHTOB:

13.1

HN3YUCHUC n OITMCaHHEC (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIICCTB,
O3HAKOMIJICHHUE C CI)I/I?,I/I‘—IeCKI/IMI/I U XUMHYECKUMHU SABJIICHUAMU,
OIIBITHI, WJITIOCTPHUPYIOINHUE MPHU3HAKKW IMPOTCKAHUA XUMHYCCKUX

peakuuii

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/iCHHs CMECe

13.3

MOJIyY€HUE KHCIIOpPOJa U HU3YUYEHHE €ro CBOWCTB; MOJydeHHE
BOJIOPOJIa U M3YUEHHUE eT0 CBOMCTB; MOJyYeHHE YTIIEKHUCIOTo ra3a)
U U3y4YECHHE €ro CBOMCTB; MOJIyUeHHE aMMHaKa U HU3Y4YE€HUE €ro

CBOMWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM MOJieh

paCTBopéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  HMHJIMKATOpOB  (JJakMyca, METUJIOpaHXka U
denondranenna) ans  ompeAeNeHUS XapaKTepa Cpelasl B

PacTBOpPAxX KUCIIOT U 1 (SN (0} ()%

13.6

HUCCIECOBAaHUE M OINMCAaHME CBOMCTB HCOPraHn4CCKUX BCIICCTB
pa3sjindHbIX KJIACCOB; U3YUCHUC BSaHMOﬂeﬁCTBHH KHCIIOT (
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, paCcTBOPUMBIMHA u
HEPACTBOPHUMbIMHU OCHOBAHUSIMU, COJIIMU, MMOJIYYCHHUC
HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OIHOIro McCTalljiag
APyruM M3 pacTBOpa COJIK; UCCICAOBAHUC aM(i)OTepHBIX CBOICTB

TUAPOKCUIOB aJIFOMHUHUSA U HTUHKA

13.7

pCHICHUC OSBKCIICPUMCHTAJIbHBIX 3a/la4 I10 TEMaM: «OCHOBHBIC

KJIaCCbl HEOPTraHUYCCKUX COCHHHCHHﬁ)); ((SJ'ICI(TpOJII/ITI/I‘-ICCKaH




Iouccomuanusay; «BakHeHIMe HEMETalabl U HUX COCAMHCHUS,

«Baxuenime MeTaUIbl U UX COCIUHEHUSY

13.8

XMMHWYECKHUE JKCIEPUMEHTHI, WUIIOCTPUPYIOIIAE TPUIHAKA
IMPOTCKAHUA peaKHI/Iﬁ HNOHHOT'O O6MeHa; Ka4CCTBCHHBIC pCaKIIMN
Ha MNOPUCYTCTBYIOIIMC B BOJHBIX pPAaCTBOpPAax HMOHBI: XJIOpHUA-,
Opomua-, womuia-, cyiabdar-, ¢ocdar-, xkapOOHAT-, CHIIMKAT-
AHUOHBI, THAPOKCHUI-UOHBI, KATHOHBI AMMOHU A, Mardus, KaJblU,

aTIOMUHMS, Kemne3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14

YmMmenue:

141

MNPEACTABJIATL PE3YJIbTATBI OKCIICPUMCHTA B q)opMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB n Ta6J'II/III N BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh CBSI3M MEXIy pealbHO  HaOIr0AaeMbIMU
XUMUYECKUMH SIBIICHUSAMH W TNPOLECCAMU, MPOUCXOISIIINMHU B
Makpo- U MHKpPOMHUpE, OOBSICHATH MNPUYMHBI MHOT000Opa3us

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaHI)HI)IG XUMHNYCCKHEC ITOHATHUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckrue daeMeHThl. CHMBOJBI  XUMHUYECKHX

OJICMCHTOB. HpOCTH@ " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 1€MEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOoH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OtHOocHuTelIbHAsg aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHAasA Macca. Maccosas J0JI1 XUMHUYCCKOTO JJICMECHTA]

B COCIMHCHUHN

1.5

KomuuectBo BemectBa. Monb. Monsipaas Macca. MomsipHbiii 00bEM Tra3oB.

BzanMocBs3s KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX €ANHUI] BEIICCTBA

1.6

dusznyecknue U XUMHUUYCCKHE SBICHUI. XHUMUUYeCKas peakuuga u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMHIeCKUX 3eMeHToB J[. M.

MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3aeMeHToB J[. M.
MenneneeBa. [leproabl u rpynnbl. @U3NYECKHIT CMBICIT MOPSAIKOBOTO HOMEDA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenune aromoB. CoctaB aToMHBIX sifep. M3otomnbl. DnekTpoHsl. CTpoeHUd
JNEKTPOHHBIX 000704YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kaliud, KaJlbIUs (pamzlyca aTOMOB, JJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX U HEMETAIIIMYCCKUX CBOﬁCTB) U UX CO€IMHEHUM B COOTBETCTBUH

C IIOJIOKCHUEM DJICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas CBiI3b. KoBaleHTHas (HOJ'I}IpHa}I )51 HCHOHﬂpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTCHLHOCTL XUMHWYCCKHUX OJICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUIMUECKUX pEHETOK (aToOMHas, HMOHHAs, METaUInyecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKOW PEIETKH U BHUIA

XUMHYECKON CBA3U

Baxuelimne npeacTaBUTENIM HEOPraHMYECKUX BenlecTB. Hemerambl u ux|

COCAMHCHU. MeTauisl U uX COCINHCHUA

4.1

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTaHWMYECKUX COCAMHCHH: OKCHIIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBaHMM (IIENOYM W HEPaCTBOPUMBIE OCHOBAHUS);
KACIOT (KHCIOPOACOJACpKAIe ¥  OECKUCIOPOIHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3MYeCKMe W XUMHYECKHE CBOMCTBA IPOCTBHIX BEHIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHUS

4.3

dusnueckme M XUMHWYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHA,
HaTpus, Kajlusd, Marousgd W KaJbOWA, aJJIOMHHHS, KCIIE3a. BHeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKHE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCTUHEHUN HEMETAIIOB:

XJIOPOBOJOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHAOB HeMmerauio: cepwl (IV, VI),
azorta(ll, IV, V), dochopa(Ill, V), yraepoma(ll, IV), kpemuusa(IV). [lonyaernue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckrue cBoMCTBa OKcHIOB: MeTauioB [A-IIIA rpynn, muaka, memu(Il) u

xenesa(ll, II). [Tonydenre OKCUI0B METAIIOB

4.7

XUMUYECKHE CBOICTBAa OCHOBAHUMN U aM(pOTEpPHBIX TUIPOKCHUIIOB (Ha MpUMeEpE]
TUAPOKCUIOB AQIIOMHHHMS, JKene3a, nuHKa). llomydeHue ocHOBaHUU ¥

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHe CBOWMCTBA KHUCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOJIHOM,
CEpHHUCTOH, CepHOM, a30THOM, pochopHON, KpeMHUEBOH, yroiapHOi. Ocolbie
XUMUYECKUE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM U a30THOW KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpenux coeil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHrue BOAOPOOAA, KHCIOpOJa, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOI\/'I 1 a30THOM KHCIIOT B MPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKUX peakivii 10 pa3IMYHbIM MIPU3HAKAM: 110 YHCIY U
COCTaBy YyYacTBYIOIIMX B pEAKIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX YIICMESHTOB

5.2

TernoBoit 3 ekt XuMUIECKOH peaklnu, TEPMOXUMUYECKAE YPaBHEHUS. DK30

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHHA

5.3

OKHCANTENbHOBOCCTAHOBUTENbHBIE peakiui. OKUCINTENN U BOCCTAHOBUTEIH.
IIponeccsl  OKHMCIEHHMS M BOCCTAHOBIIGHMS.  OJIEKTPOHHBIA  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust MEKTPOUTUUECKON Jucconrauu. KaTnoHbl, aHHOHBI. DJIEKTPOJUTHI U

HEINEKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOJIUTHI. CTENneHb AUCCOIMAITIHT

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKIUN

XHUMHS ¥ OKpYKarolias cpeia

6.1

BemiectBa M marepuanibl B TMOBCEAHEBHOW >KM3HM 4YesloBeKa. beszomacHoe)
HCIIOJIb30BAHUE BEIIECTB W XHMHUYECKHX PEaKIUid B J1A0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpyXKarolied cpeabl (KUCIOTHBIE — JIOK[H,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro IMpeAO0TBpAIlCHHS]
[Ipenenbras momyctumasi koHreHTpamus BemectB (ITAK). Ponp xumum B
pElIeHUH SKOJOTMYECKUX MpolieM. YcCuileHHe MapHUKOBOro 3ddexra,

PaspymicHuC 030HOBOI'O CJIOs

6.3

[Tpumenenue cepsl, a3oTa, pocdopa, yriaepona, KpEMHUST U UX COCIUHCHUHN B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM XO3sicTBe. [IpuMeHeHume
METAJIJIOB U CIUIaBOB (CTajlb, YyryH, AIOPaIlOMHHMNA, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX COeqUHEHUi. [IoHsITHE 0 KOPPO3UH METAIIJIOB, OCHOBHbIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHHMKHM YIJIEBOJOPOJOB (Yroijib, MPHUPOJHBINA Tra3, He(Th),

MPOIYKTHI X TepepaboTKu (O€H3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHBIC MOHATHS 00 OPraHNYCCKUX BCIICCTBAX KaK O COCIUHCHUAX]
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AllCTHUJICH, 3TAHOJI, TTIMIICPUH, YKCYCHAas KI/ICJIOTa).
[ToHsATHE O OHOJIOTMYECKH BaYKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIJIEBOJaX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 1o opMynaM XUMHYECKHX COEAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPaBHEHUSIM




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon W.I"., CnaakoB C.A. AkuinoHepHOE 00111€CTBO
«3narenscrBo «lIpocsemenue»

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHUsI. -

Mertoandeckoe-mmocooue-mis-yuurens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
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