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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MIPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (hesiepaibHON padoyueit mporpaMMbl BOCITUTAHUS
U C y4€TOM KOHIEMIMUM TpenojaBaHusi y4eOHOTrO mpeaMmeTra «XHUMHUS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaepariuu.

[IporpamMma mo xumuM Ha€T MPENCTaBICHHE O LEAX, OOILIeH CTpaTeruu
oOyueHHusi, BOCIUTAHUS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO
MpeAMETa,  YCTAaHABIMBAEeT  O0sA3aTENIbHOE  MPEAMETHOE  COJEp KaHHeE,
MpeayCMaTpUBAET pACIPEACICHHE €ro Mo KiaccaM W CTPYKTYpUpPOBaHUE IIO
pazienaM M TeMaM MpOTrpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE H
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJIEpKAHUS, PEKOMEHyEMYIO
MOCJEN0BATEIbHOCTh M3YYEHUS XUMHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  y4e€OHOro MpoIlecca, BO3PACTHBIX
O0COOCHHOCTEN  OOyuaroluxcs, OIpeneIsieT BO3MOXKHOCTH —IpeaMeTra s
peanu3anuy TpeOOBaHUI K pe3ylibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTeIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs, a TaKKe TpeOOBaHUU K
pe3yibTaraMm o0y4YeHHUs] XUMUU Ha YPOBHE IIeJIel U3yUeHUs MPeIMeTa 1 OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBbHON JEATENBHOCTH OOY4YaloIIerocss Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XUMHM CIIY)KUT OCHOBOWM [Jii (POpMHpPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACTaBICHU O MaTepUaJIbHOM €IWHCTBE MHpA, BaKHYIO
poJib UrparoT (GopmMuUpyeMble XUMHUEH MPEACTABICHHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUA M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJAE, O MyTIX pEUIeHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA - CBHIPbEBOM, SHEPreTHUUYECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JJI1  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI IMYHOCTH, €€ 0011IeH 1 (PyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POpMHUpPOBAHUE MBINLUICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0yYarommxcsi, HAaBBIKOB HMX CaMOCTOSITEILHOM  y4eOHOU  JeATEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPOGHECCUOHAIIBHOM JIeSITEIHbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAydYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsIa HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B YKOJIOTHYECKOE
oOpa3zoBaHne 00YJaIOMUXCS.

JlaHHble HAmpaBiIeHUs B OOYYEHMHM XHUMHH OOECIEUMBAIOTCS CHEIM(PHKOMN



colepkaHusi  y4eOHOro TMpeamMeTa, KOTOpbIM  SBISETCA  MENaroru4ecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKU XMMHU HA ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEro oOpa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI TMEPBOHAYAJIBHBIX MOHSITHI XHMHH, OCHOB
HEOPraHMYE€CKOM XUMHM M HEKOTOPBIX OTACJIBbHBIX 3HAYMMbBIX MOHSATHUI
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHus MPOTrpaMMbl IO XUMUU C(PopMUpOBaHA HA OCHOBE
CHUCTEMHOTro moaxoja K e€ u3ydenuto. Coaep:KaHUE CKIIAJIBIBACTCS W3 CHUCTEMBbI
MOHSITUNA O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHIUITY
IIOCJICIOBATEIBLHOIO PA3BUTHS 3HAHUKA HA OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOI'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepunonnueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;
YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

- TPEACTABICHUM 00 DJICKTPOJIUTUYECKON JHUCCOIMAlMA BEHIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBIOJIHSS PYHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U TTOJTYYECHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHnue mporpaMMbl 1O XHMHH  CHOCOOCTBYeT  (HOPMUPOBAHHIO
IIPEICTABJIEHUS] O XUMUYECKON COCTABJISIONIEH HAYYHOU KapTHHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOBL, HEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHUIO U METOIaM
II03HAaHUs B Hayke. M3ydyeHne XUMHUM IMPOUCXOAUT C NMPHUBJIICUECHUEM 3HAHUU U3
paHee M3YYCHHBIX YUeOHBIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5-7
KJ1IacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMUM TPOUCXOAUT (HOPMUPOBAHME 3HAHUUA OCHOB
XUMHUYECKON HAyKH KakK O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH YEJOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeamera COCTOUT B (POPMHUPOBAHMM CHUCTEMbl XHMHUYECKHX
3HAHUU — BaXKHEUINX (PaKTOB, MOHATUMN, 3AKOHOB U TEOPETUUECKUX TMOJOKECHUH,
JOCTYMHBIX 000O0IIEHNA MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MpUOOIIEHUH K HAyYHBIM METOAaM TIO3HAHUS TIPU H3YUYCHHH BEIIECTB U
XUMUYECKUX peakiuii, B GOPMUPOBAHNU U PA3BUTHU MMO3HABATEILHBIX YMEHUN U
WX TIPUMEHEHWH B YYE€OHO-TIO3HABATEIHLHON W Y4EOHO-MCCIEAOBATEIIbCKOM
NeSATETLHOCTH, OCBOSCHHWU TPaBWJI O€30MacHOr0 OOpalieHHsl C BEIIeCTBAMHU B
[MOBCEIHEBHOM KU3HU.

[Ipu u3ydeHnn XMMHUHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS BAXKHOE



3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

- (GOpMHpPOBAHHE WHTEIUICKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HampaBJEHHOCTh OOydYeHHUs] HA  CHUCTEMAaTHYECKOe  MPHUOOIIECHUE
oOydaromuxcsi K CaMOCTOSITEIbHON TO3HABaTEeNIbHON MEATEeIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMS, (OPMUPYIOIIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecreueHne yCIOBUMA, CITOCOOCTBYIONIUX MPUOOPETCHUIO 00yJArOIIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIFOUYEBBIX
HAaBBIKOB (KIJTFOUEBBIX KOMIIETEHITNI), MMEIONIUX YHHUBEpPCAIbLHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

- ¢dopmupoBaHue oOmEed (YHKIMOHATFHON M €CTeCTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBICHATH M OICHUBATH SIBJICHUS
OKPY’KAIOIIET0 MHpA, MCIOJIb3ysS 3HAHUS U OIbIT, MOJYyYCHHbIE NPHU HU3yYEHUU
XUMUH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOU
NeSITEBHOCTH;

- (QopmupoBaHue y OOy4arOmMXCsi TYMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XHUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH OSKOJOTHUYECKU
L[EJIECOO0PA3HOr0 TMOBEIEHUA B OBITY U TPYAOBOM JEATENBHOCTH B IENSIX
COXPaHEHHMS CBOETO 310POBbS U OKPYKAIOIIEH TPUPOAHON CPEBI;

- pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOGHHs OOIICUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoduis U HANpPaBICHHOCTH JaJIbHEUIIIETO
00yueHus.

OOmiee YuCIO YacoB, OTBEACHHBIX JJs M3YYCHHS XWMHUHU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, coctaBisger 136 yacoB: B 8 kiacce - 68 yacos (2
yaca B He/Iel0), B 9 kiacce - 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/bHbIEe XUMHYECKHE TIOHATHUS

[Ipenmer xumuun. Posib XuMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemecrBa. PuU3NYECKHE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O METOAAX MO3HAHUSA B XMMHHU. UUCThIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas popMyiia. BalleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomunuectBo BemectBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuértel mo dopmynam
XUMUYECKUX COCTUHEHUH.

du3nvecKue U XUMUYECKHUE SIBIICHUS. XUMUUYECKasl Peakius U e€ Mpu3HaKu.
3aK0H COXpaHEHUS MacChl BEIIECTB. XUMHUeCKue ypaBHeHus. Knaccudbuxarus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, MpaBMwiIaMu pabOThl B JabOpaTOpuu H
npuémamu obpareHus: ¢ 1ab0paTOpHbIM 000PYI0BaHUEM, U3yUYEHUE U OMUCAHUE
¢u3nuecKkux CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOIIOJCHUE
dbu3nyeckux (IMJIaBJICHUE BOCKA, TasHUE Jibja, PAacCTHUPAHHE caxapa B CTYIKE,
KUIIEHWE U KOHACHCAIUS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C KUCIIOTOWN) sSIBJICHUH, HAOIIOICHUE U
OMMUCaHUE TMPU3HAKOB MPOTEKAHMSI XUMHUYECKUX PEaKIUi (paszjioKEHHUE caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUAOM Oapusi, pa3joKeHUE THIIPOKCHU]IA
menu (I1) mpu HarpeBaHuu, B3auMoJIeHCTBHE kKefe3a ¢ pactBopoM cosid meau (1),
M3Yy4YeHHUE CIOCOOOB pPAa3/CIICHUs] CMECEH: C TIOMOIIBI0 MarHuTa, (UILTPOBAHUE,
BhITIAPUBAHUE, TUCTWUIAIMUS, XpoMaTorpadus, TPOBEICHUE OYNCTKH TTOBAPCHHOU
CONM, HaOMIOJICHWE W  OMHCAaHWUE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MacChl, CO3/IaHHE MOJEIIEH MOJIEKYI
(1IapocTepKHEBBIX ).

Baxuelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx - cmech razos. CocraB Bozayxa. Kucnopon - aneMeHT U mpocToe
BelllecTBO. HaxokjaeHue Kuciopoja B MOpuUpoje, (Pu3nueckue M XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucinopoaa. CriocoObl
MOJTYYEHUSI KUCIIOPO/ia B Ta0OpaTOPUHU U MPOMBIIIEHHOCTH. KpyroBopoT



KHcJIopoaa B mpupoae. O30H - aJuIOTpOITHAs MOAUGUKAIIS KACIOPOaa.

TermnoBoit 3p¢heKT XUMHUYECKOW pPEaKIH, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MApHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon - anemeHT u npocroe BeniecTBo. Haxoxnenue Boiopoaa B mpupoze,
duznueckue MU XUMHYECKHE CBOWCTBA, MNPUMEHEHHUE, CIOCOObI TOJyYEHHS.
Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CcBoucTBa BOABL. Boma Kkak pactBopurenb. PacTBOpEIL
HacelllieHHBIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 107151 BEIIECTBA B pacTBOpE. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBAHMSL.
Posib pacTBOpOB B mpHpoJie U B )KU3HU 4YeTOBEKAa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenuil. Oxkcuabl. Knaccudukamms
OKCHJIOB:  coJieoOpa3yromire (OCHOBHBIE, KUCIOTHbIE, aM(OTEPHBIE) U
HecosieoOpaszyroe. HoMenknatypa okcugoB. @U3NUECKUe U XUMUUECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcunoBanusa. Kiaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuW. PU3NUYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinor. Ousznueckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCioT.

Comu. Homenknatypa coisieil. Gu3ndecknue u XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii IKCRepuUMenm:

Ka4eCTBEHHOE OMPEIECICHUE COJICPKAHUS KUCIOPOIAa B BO3IyX€E, MOJIYyYCHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB KHCJIOpPOJAa, HaOJIOJEHUE
B3aUMOJICMCTBUS BEUIECTB C KHUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpamieHusi TopeHus (Mokapa), O3HAKOMJICHHME ¢ O0Opas3laMu OKCHIOB U
OMHCAaHUE WX CBOWCTB, MOJyYCHHE, COOMpaHUEe, pACIO3HABAHWE W H3y4YCHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3aumojaeicTBrue Bogoposa ¢ okcugom meau (II)
(BO3MOKHO HWCIOJIb30BAaHUE BHUJICOMATEPHAIOB), HabOMt0IeHHEe 00pa3iloB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCJEAOBaHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIE PACTBOPEHHOIO BEILIECTBA, B3AMMOJIEUCTBUE BOJIbI C METAJIAMHU
(HaTpueM ©  KaiublueM) (BO3MOKHO  HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),
UCCJIeIOBaHUE OOpa3l[0OB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,



HaOII0eHNE U3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAaxX KHUCIOT M IIEJIOYEH,
n3ydyeHue B3aumopeiictBusa okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KMCJIOT C METaulaMH, PEaKUWMHd HEUTpaIu3aluH, IOJy4YEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 pacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaxHednmme KiIaccsl HEOPraHUYECKUX
COEIMHEHUI.

IMepuoanueckuid 3akoH u Ilepuoauveckass cucreMa XUMHYECKHUX
ieMeHToB JI. . MenpaesneeBa. CrpoeHne aTroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MOMBITKH KJIACCU(UKALMA XUMHUECKHX 3J1eMEHTOB. [loHsATue o
rpynnax CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE M UIEJIOYHO3EMENIbHBIE METAJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI
Y TUAPOKCHUBI.

Ilepnonmueckuit 3akoH. llepnoanueckas cucTeMa XUMHUYECKUX JIEMEHTOB /.
N. Menneneera. Koporkonepuoanas u jyimmHHonepuroiHas popmel [leproanueckoit
cucteMbl xumudeckux syemeHToB J[. M. MenneneeBa. Ilepuonsl m rpynmsl.
PU3NYECKHUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX sep. M3oronel. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB
ITepuomnueckoit cucremsl [l. WM. Menaeneea. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMs paanyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u lleproanyueckon CHCTEMbI XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHS Hayku W npaktuku. [[. M. MennpeneeB - yd€Hbli U
IrpaXKIaHUH.

Xumnueckass cBs3b. KoBaneHTHas (mojdsipHass W HEMNOJIApHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpoueccsl OKUCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpa3lOB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LMHKA C PacTBOPAMM KHCIOT M WIEJI0YEM, NPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX  NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIAN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mescnpeomemmnuie ceazu

Peanm3anuss MeXNpeIMETHBIX CBSI3€d IMPU M3YYEHWHM XUMUKA B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
NOHATUH, TaK U MOHATHH, SBIIIOIIMXCS CUCTEMHBIMU JUIsl OTAENIBbHBIX IIPEIMETOB



€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAY4YHBIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTe3, KiIaccuukanus, MNEePUOAUYHOCTb, HAOIIOCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHUE.

®uznkKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TONBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3apsij, BEIIEeCTBO, TEl0, 00bEM,
arperaTHoO€ COCTOSIHME BEIleCTBa, Ta3, (PU3WYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOITa€MBbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeECKasi peaKkuus

Ilepnonmueckuit 3axoH. llepnoandeckas cucTeMa XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHECHHHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOA0B, KaJIHs, KAJIbLMS U X COCTUHEHUN
B COOTBETCTBMM C TIOJIO)KEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XUMUYECKOM CBSI3M. THIBI KPUCTAJUIMYECKHUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIECTB, OTHOCALIMXCS K pas3IMYHbIM KJIACCaM HEOPraHMYECKHUX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanmsa XuMuyecKux peakuui o pa3iudHbIM TpU3HAKaAM (110 YUCITY
M COCTaBy YYacTBYIOLIMX B PEAKLUMHU BEIIECTB, MO TeIIoBoMy 3(ddekrty, mo
M3MEHEHUIO CTENEHEH OKHMCIEHUS XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUYECKHE PEAKIMHU, TEPMOXUMHYECKHUE
YpaBHEHUS.

[Tonsitue o ckopocTu Xumu4eckoil peakiuu. [loHarue o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX U TeTEPOreHHBIX
peakuusx. [lonstne o karanuse. [lonaTne o xummyeckoM paBHoBecuu. DakTopsl,
BIMSIOIIAE HA CKOPOCTh XUMHUYECKOM pEaKIUU M IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIUH, DJICKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakuuu. CocTaBlieHUE YpaBHEHUI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.



Katnonsl, annonpl. MexaHu3M AUCCOLMAIMUA BEIIECTB C PA3IMYHBIMHU BUJIAMHU
XuMHUeckol cBs3u. Crenens auccoranui. CUIbHBIC U ClIa0ble AIEKTPOIUTHIL.

Peaxiuu noHHOTO 0OOMEHa. Y CIOBHS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpaul€HHbIE HWOHHBIE ypaBHEHHUsS peakiuil. CBOICTBa KHCIOT,
OCHOBAHMI1 U COJIEN B CBETE MPEJACTABICHUI 00 3JEKTPOIUTUYECKON TUCCOUUALINH .
KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJENIAMH KPUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BELIECTB - META/NIOB M HeMeTauioB (rpadura W anamasa), CIOKHBIX BEIECTB
(xJmopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pEeakiiu OT
BO3JICUCTBUSI  Pa3IUYHBIX  (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOAHOCTU
pPacTBOPOB BEMIECTB, IMPOLECCAa IUCCOLMAIMU KHUCJIOT, IIEJIO0YEe M COJIeH
(BO3MOKHO  HCHOJB30BAHME BHUAEO MAaTEpUaliOB), TMPOBEIECHUE  ONBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKA  MPOTEKAaHHUs  PEeaKkuuMid HOHHOTO  OOMeEHa
(oOpazoBanue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLIHAN
(ropeHue, peaklM pa3joKEeHHs, COEAUHEHUS), PACIO3HABAHNE HEOPTaHUYECKHUX
BEIIECTB C IIOMOILIBK) KAYECTBEHHBIX pPEAKUMHA HA HOHBI, pPELICHUE
JKCIIEpUMEHTAJIBHBIX 33/1a4.

HemeraJibl M HX COeIMHEHUSA

OOmiass xapakrepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOECHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA MPOCTHIX
BEILIECTB - TAJIOT€HOB. XUMUYECKHE CBOICTBA HA TPUMEpPE XJIopa (B3aUMOAECHCTBHE
C MeTajulaMH, HeMeTajlaMu, Iienodyamu). XiiopoBogopoa. ColiiHas KUCIOTA,
XMMHUYECKUE CBOWMCTBA, MOJyYeHHE, NpuMeHeHue. JleiictBue xyopa w
XJIOPOBOJIOPOJIa HA OPTAaHU3M YeJIOBEKA. BaxkHeume XJI0pUIbl U KX HAXOXKJICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Quanyeckue CBOMCTBA
MIPOCTHIX BEIIECTB - KUCJIOPOJIa M CePhl. AJUTOTPOITHBIE MOAUGMUKAIINKI KHUCIOPOa U
ceppl. XuUMHUYECKHe cBoOWcTBa cepbl. CepoBOIOpOJ, CTpOCHHE, (PU3NYECKUE U
XxuMuueckue cBorctBa. OKCHIBI CEphbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTta, Gpu3ndecKue U XMMHUIECKHE CBOMCTBA (00IITHE KaK MPeICTaBUTEIS
KJlacca KUCIOT W crenududeckue). XUMUYECKUE PEaKIH, JIekKAIIue B OCHOBE
MIPOMBIIIUICHHOTO CHOco0a TMOJy4YeHUs CepHOM KHUCIOTHL. [IpumeHeHue cepHoit
KUcioThl. COJM CEpHOM KHCIIOThI, KauyeCTBEHHas peakuus Ha CyJb(aT-uoH.
Haxoxnenue ceppl u €€ coeauHEeHUN B Ipupoae. XUMHUUYECKOE 3arpsA3HECHUE
OKpYXKaloIllled Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE OXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPeIOTBPAILICHHUS.



Obmas xapakrepuctuka 31aeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEHEHU OKUCIEHHUS. A30T, paCIpOCTPaHEHUE B MPHUPOJE,
du3ngecKne 1 XUMHYECKHe CBoCTBa. KpyroBopoT a3oTa B mpupoae. AMMHAK, €T0O
bu3ngecKue u XUMUIECKHUE CBOMCTBA, MOMydeHne u npuMenenne. Cojii aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KadyecTBeHHas peakiys Ha
MOHBl aMMOHHMS. A30THasg KUCIOTa, €€ MOoydeHue, PU3nYecKue U XUMHUYECKUE
cBOMcTBa (0OIMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U cleuuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEW AaMMOHHMS B KayeCTBE MHUHEPAJIbHBIX
ynoopennil. XuMU4ecKoe 3arpsi3HeHUE OKpYyKarolleh cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOMOEMOB). Docdop,
ajutoTpornaeie Moaudukamuu dochopa, GuU3MUECKHe U XUMHYECKHE CBOWCTBA.
Oxcun pochopa (V) u hocdhopHas kuciaora, PU3NIECKUEC H XUMHUSCKHE CBOMCTBA,
nosxydyeHue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPAIBHBIX YIOOPEHU.

O6mas xapaktepuctuka 3neMeHToB |VA-rpynnbl. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKHUCIEHUA.  YIJIEpOJ,  aJJIOTPOIHBIC
Moau(dUKalMKM, pacnpocTpaHEHUEe B MOpUpoje, (GUUYECKHE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. OKCuapl yriaepoaa, ux
bu3nuecKre U XUMUYECKUE CBOMCTBA, IEHCTBUE HA KUBBIE OPTraHU3MBbI, TOJTYyYEHUE
U TIPUMCHEHHE. DKOJIOTHYECKHE MTPOOJIEMbI, CBsI3aHHBIE ¢ OKcHIoM yriepona (1V),
rUNoTe3a TJI00ATbHOTO TMOTEIUICHHUs KJiMMaTa, MapHUKOBBIA 3ddext. YrompHas
KUCIIOTa U €€ coM, X (U3MYECKHE U XHUMHUYECKHE CBOMCTBA, MOJYYCHHUE U
npumeHenue. KauecTBeHHass peakuus Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO3SUCTBE.

IlepBoHauasibHBIC MOHATUS 00 OPTAHMYECKUX BEIIECTBAX KAaK O COCAMHEHUIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TAHOJ, IIIUIEPHUH, YKCYCHAsl KHCIIOTA).
[IpupoaHble HMCTOYHUKHA YTIAEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTh),
MPOAYKTHl WX mepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsTrie 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpax, OelKkax, yrieBojax - U ux
poJiM B OKHU3HU 4eJIOBeKa. MarepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero Qusnueckne ¢ XUMHUYECKHE CBOWCTBA, TOJyYCHHUE U
npumeHenue. CoennHeHns KpeMHusI B ipupoze. OO01ue npeacTaBieHus 00 OKCHIe
kpemuust (IV) u kpemaueBoit kucnore. CUIMKATHI, X HCTIOJIL30BaHKUE B OBITY, B
MIPOMBIIUICHHOCTH. BaxkHellie CTpOUTEIbHBIE MaTepUalbl: KEpaMHKa,

CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [TpobaeMbl 6€3011acCHOr0 UCIIOJIH30BAHMS
CTPOUTENIHLHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

u3ydeHue oOpas3I0B HEOPTraHWYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
IPOBE/ICHUE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHUE TIPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaXkaromue (HU3NIECKHEe W XHUMHYECKHE CBONCTBA
rajoreHOB M WX COEAMHEHUU (BO3MOXHO HCIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHWE ¢ oOpa3laMud XJOpHUAOB (TaJIOT€HUJOB), O3HAKOMJIEHUE C
oOpa3znmaMu  ceppl U €€  COCNMHEHUSMH  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOICHNE TIpoliecca OOyTIMBaHUs caxapa Moj JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOTHI, HW3YYEHHE XHMHYECKHX CBOWCTB
pa30aBIIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON PEaKkIMy Ha Cylbdat-
MOH U HaONIOZCHUE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3otra, ¢ochopa U UX COEOUHEHUN (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEepUAIIOB), oOpa3amMu a30THBIX U (HocHOpHBIX yA0OpEeHUM, TOIydeHUE,
coOupanue, pacro3HaBaHWE€ M M3YUYCHHE CBOMCTB aMMHaka, IIPOBEJICHUE
Ka4eCTBEHHBIX pPEaKIMii HAa MOH aMMOHUS U pocdhaT-uoH U U3y4eHUE MPU3HAKOB UX
MIPOTEKAHMS, B3aNUMOJCHUCTBUE KOHUEHTPUPOBAHHON A30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YCHUE MoOJIeTen
KpUCTAJUIMYECKUX PEIIETOK anmasza, rpadpura, (QysuiepeHa, O3HAaKOMJIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpPaHNE, PACIIO3HABAHUE U W3YUYCHHE
CBOMCTB YIJICKMCJIOTO Tra3a, MpOBEJIEHNE KaYeCTBEHHBIX peakiuii Ha kapOoHaT U
CUJIMKAT-UOHbl W W3YYEHHE MPHU3HAKOB UX MPOTEKAHUSA, O3HAKOMIIEHHUE C
IPOAYKIMEN CUIIMKATHOW IPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a7a4
1o TeMe «BakHelIe HeMeTaulbl U UX COCIUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast XxapakTepUCTUKA XUMUYECKHUX AJIIEMEHTOB - METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepumomnueckon cucreme xumMuueckux snemeHToB [l U.
MengaeneeBa u ctpoeHusi aTomoB. CTpoeHHe MeTaioB. MeTtaueckasi CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKas  pPEIIETKa.  DJIEKTPOXMMHUYECKHU  psif
HanpspkeHuil MetamioB. Ousnueckue u XUMUYecKue cBoicTBa metauioB. OOmue
CrocoObl TOy4deHUus: MeTauioB. [loHATHE O KOpPpO3UU METaIOB, OCHOBHBIC
crnocoObl 3auuThl UX OT Koppo3uu. CruiaBbl (CTaib, YyTryH, JIOPATIOMUHUU,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIIIIEHHOCTH.

[llenounsle MeTaUIBL: MOJIOKEHUE B llepHoanuecKor CHCTEME XMMHYECKUX
anemeHToB /. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAaXO0XAEHUE B IPUPOJE.
®u3nvecKre U XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpud U Kanusi). OKcuabl U
TUAPOKCUBI HATpHs U Kanud. [[puMeHeHre eI0YHbIX METAJIJIOB U UX
COCIMHEHU.

IllenouyHO3eMeNbHBIE METAAJAbl MarHMuM M KaJdblMH: TIOJOXKCHUE B
[Tepnoanueckont cucreMe xumuueckux 3semMeHToB . 1. MenneneeBa, CTpoeHUE UX
aTOMOB, HaxoXJeHue B npupoje. dusznueckne u XuMUUECKHUE CBONCTBA MarHus U
Kanplus. Baxueinme coeiMHeHNs Kallbliusl (OKCUA, TUIPOKCHU, coin). KEcTKoCcTh



BOJIbI U CITOCOOBI €€ yCTpaHEHHUS!.

AJIFOMHHUI: TIOJI0)KEeHUE B [leproInuecKor CUCTEME XUMHYECKHUX JJIEMEHTOB
JI. 1. MenneneeBa, CTpOeHUE aToMa, HAXOXAEHUE B Ipupone. Pusndyeckue u
XUMUYECKHE CBOMCTBA aMFOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA M TUAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHneneeBa, CTpOGHHE aTOMa, HaxoXAeHUE B mpuponae. DPusmyeckue U
XUMUYECKUE CBOMCTBA ele3a. OKCUIbl, THAPOKCUIBI U conu xene3a (1) u sxenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHE ¢ oOpasllaMy METaUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaAMHU, M3Yy4YEHHUE  PE3yJbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
HCIIOJb30BAaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHAA
KaJlIbI[Usl W HATpusi C BOAOM (BO3MOXHO HCIOJIb30BAHUE BHUACOMATEPHAIIOB),
WCCJIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOLIECCA TOPEHUS JKEII€3a B KUCIOPOAE
(BOBMOXKHO  HCMOJIb30BAHWE  BHUJEOMATEpPUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4eCTBECHHBIX PEAKIMi HAa MOHBI: MarHU, KaJIbIUs, ATFOMUHHS, IIMHKA, xere3a (1)
u kene3a (I11), meau (1), HaOarOoAeHME W OmUCaHHE IIPOILECCOB OKpAIlMBaHMUS
IUTAMEHU MOHAMHM HATpUs, Kaluig M KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxHeriue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYKAKOLIAA cpela

BemecTtBa M Marepuanbl B NOBCEAHEBHOW KW3HM YeNOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB U XUMUUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarIleh cpeabl (MpeaeibHas IO0MmyCTUMAast
KOHLIeHTpauus BemecTs, gauee - [1/IK). Ponb XxuMun B pemieHun 3K0JIOTMYECKUX
npo0Jsem.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pasioB MaTepuanoB (CTEKJIO, CIUIAaBHl METAJUIOB, MOJMMEpPHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MexXnpeIMETHBIX CBSI3€d MpU M3yYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 UCIOJIb30BAaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSTUM, TaK ¥ TIOHSATUM, SBISIOMIMXCS CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHS: Hay4HbId (hakT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, Kilaccuukanus, NEePUOJUYHOCTb, HAOIIOACHHE,



OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJIeNb, SBJICHUE, IapHUKOBBIM
s dexT, TEXHOTOTHsI, MAaTEPHAITHI.

dwusuka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
pPalMOAKTHBHOCTb, MOJICKYIIa, AIEKTPUUICCKUIT 3apsi, MIPOBOTHHKH,
MOJIYIIPOBOJTHUKH, ~ TUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJTHYSCKAS
peméTka, CruiaBbl, (U3MUYECKUE BEIWYWHBI, STUHHUIBI MU3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/TbI, COHIIE.

buonorust: ¢ortocunTes, npixanue, Omochepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPaITBI, TOPHBIC TIOPOIbI, TIOJIC3HBIE
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PpE3yJbTaThl OCBOCHHSI TIPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyuYeHHUS XMMUU B E€IMHCTBE Y4YEOHOH u
BOCIUTATEIBHOMN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHSTHIMU B
oOlllecTBE MpaBWIaMM W HOPMaMHM TIOBEJECHHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yUYaIOIINXCS.

JIM4HOCTHBIE  pe3yJbTaThl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCS
PYKOBOJICTBOBAThCA CUCTEMOM NO3UTUBHBIX LIECHHOCTHBIX OPUEHTALIMIA U PACIIUPEHUE
OTIBITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTPHOTHYECKOT0 BOCITUTAHMS:

EHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACJEIuI0, TMOHMMAaHUS 3HAYEHUS XMUMHUYECKOW HAYKH B >KU3HU
COBPEMEHHOT0 O0OIIeCTBA, CIIOCOOHOCTH BJIQJETh JOCTOBEPHON HH(pOpMaiuendn o
MEePEIOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPpaKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax W MpaBUjiIaX MEXKIUNYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOW W JAPYrMX  BHAAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW EATETbHOCTH IpHU
BBITIOJIHEHUN YYE€OHBIX, TII03HABATEIBHBIX 3a7a4, BBIMOTHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOINA B TPOIECCe OTONH Y4YEOHOW JAESITENbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TMOBEJACHUE U TIOCTYNKM CBOMX TOBApHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE U XMUMHUYECKOM pEeakiiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKW M COCTABJISIONINE
OCHOBY [IJI1 TTOHUMAHHS CYIIHOCTU HAyYHOM KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MNPHUPOJIBI, B3aHMMOCBA3SAX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOIUMBbIE Jisi OOBSACHEHMS] HAOIIOaeMbIX IPOIECCOB U SIBICHHUIM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIC
HAaBBIKOB CAMOCTOSITEIbHON PabOThI ¢ YI€OHBIMU TEKCTAMHU, CITPABOYHOMN



JUTEPATYPOd, TOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UHPOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0O M TO3HAHMIO, JII0OO03HATENHbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oOBaHMIO, MPOEKTHOM U  HUCCIEI0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTH W YPOBHSA OOy4YEHUS B
JlajdbHEHIIeM;

4) popMupoBaHHUs KYJIbTYPHI 310POBbS:

OCO3HAaHWE IIEHHOCTU MW3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 3/J0POBBbI 00pa3 *KU3HU, OCO3HAHHE MOCIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AJIKOT0JIsI, HAPKOTHUKOB, KypEHHS ),
HEOOXOAUMOCTH  COOJIOACHUS NpaBHJl 0€30IaCHOCTUM IpH  OOpallleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HHU;

5) Tpy0BOro BOCHIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPOPECCHil U Tpya pa3aIuuHOro poja,
YBa)XXEHUE K TPYly U pe3yJIbTaTaM TPYAOBOU AECATENBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUs TPEAMETHbIX 3HAaHUM 1O  XHUMHUH, OCO3HAaHHBIM  BBIOOp
WHIUBUTyJIbHON TPAeKTOPUU MPOAOHKEHHUST 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEmHO!W NpohecCUOHATBHON AESITENIBHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHH,
TOTOBHOCTh aJalTHPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) PKOJOrMYeCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPO/IE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHHs, INOHMMAHHWE LEHHOCTH 3JI0POBOIO U
O6e3zomacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢u3znyecKkoMy U TICUXMYECKOMY 370POBBIO, OCO3HAHME LIEHHOCTH COOJIOIEHUS
npaBuJ1 0€301aCHOTO MOBEACHUS ITPH pabOTE C BEILIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHSTHh 3HAHMS, MOJydyaeMble MPU U3YYEHUH XUMHH, AJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYKAOIIEN NPUPOJHON CPENOH, I NOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYJbTYpbl, OCO3HAaHHUS TIJIOOAIBHOIO  XapakTepa
AKOJIOTUYECKUX MpOoOJeM M MyTel UX pelIeHHs] MOCPEICTBOM METOJI0OB XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLIMAJIBHOMW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX pE3YyJbTaTOB BBIACISIIOT 3HAYUMBIE IS
(dopMupOBaHK MUPOBO33pEHUS 00IIEHAYYHbIE TOHATUS (3aKOH, TEOPUS, IPUHIIMII,
runore3a, (QaxkT, CHUCTEMa, IMPOLECC, OKCIEPUMEHT U Jpyroe.), KOTOphIE
HCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTHUHE MUpa, U YHUBEpPCAJIbHbIC yUeOHbIC AEHCTBUS (MIO3HABATE/IBHBIC,
KOMMYHHMKAaTHUBHBIE, PETYyJATHBHBIE), KOTOphIE OOeCreunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYCOHOM
JESITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeilCTBUSA

ba3oBble JJornvyeckue aeicTBUs:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHUW: PACKPBHIBATH CMBICI XUMHUYECKUX TMOHSITHUH (BBIACTSATh UX XapaKTEPHBIC
MPU3HAKK, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMH TMOHSTUSIMHU), HCIOJIb30BAThH
MOHATHUS NIl OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUH, BRHIOMPATh OCHOBAHUS 1
KpUTEpUU IS KIaCCU(DUKAIMK XUMHUUYECKHUX BEIIECTB M XUMHYECKUX PEaKIIHH,
yCTaHABJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUYECKHUE PACCYKICHUs (MHIYKTUBHBIC, IEYKTUBHBIE, IO AHAJIOTHH),
JIe7IaTh BBIBOJIbI U 3aKJIFOYCHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TIO3HAHUS TMOHATUA (TPEeIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIEC) MOJIEIH, UCTIOJIb3yEeMbIEe B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTaBICHUS -
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTa), XUMHUUYecKas QopMmyja U ypaBHCHUE
XUMUYECKON peaklny - MPU PEHICHUN y4eOHO-MO3HABATENBHBIX 3a71a4, C YUETOM
ATUX MOJIEIBHBIX TMPEACTABICHUN BBIABISITE U XAPaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB - XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJICACTBEHHbIC CBA3U W
IPOTUBOPEYUHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCII0JIb30BaTh IMOCTABIICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAKKE B KAYECTBE OCHOBBHI /17151 (HOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

NpUOOpPETeHHE OMNbITa MO IJIAHUPOBAHHWIO, OPTaHU3AIMU U TPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYIUpPOBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIAEIOBAHUS, COCTABISATH OTUET O
npoJieIaHHoN padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, aAHAIW3UPOBATH W HMHTEPHPETUPOBATH HHOOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHHUS, MOTYyYaeMYyIO U3 Pa3HBbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIMTEpPATypa XUMHUYECKOTO COJIEpKaHUs, CIPABOYHbIC
mocobus, pecypchl MHTepHEeTa), KPUTUYECKU OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIIHio;

YMEHUE TPUMEHSATh Pa3IudYHbIe METOABl W 3aMpOChl MPU TOWCKE U O0TOOpE



UHPOpMALlMd U COOTBETCTBYIOIMX JAHHBIX, HEOOXOIUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEAEIEHHOrO TUIA, IPUOOPETEHUE OMbITA B
o0JacT MCHOJb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHHE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUSI PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOWpATh ONTUMATBHYIO (HOpMY TpecTaBIeHHs HH(POPMAIIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
apyrumu GopmMamu rpaduKy U UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh M aHaJU3UpOBaTh B TMpolecce y4yeOHOH W
HCCIIEIOBATENIbCKON NIeATEIbHOCTH MH(POPMAIMIO O BIMSHUHA MPOMBINIIICHHOCTH,
CEJIbCKOIO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKAOLIEH IPUPOIHOU
cpensl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUSI 33]1aBaTh BOIIPOCHI (B X0/1€ AMajora v (Uin) AUCKYCCUN) MO CYILIECTBY
oOcyxnaemMoi Tembl, (OpPMYIHpPOBAaTH CBOM MPEMJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHUS IIPEACTABIIATH ITOJIYYEHHBIE PE3YJIbTaThI II03HABATEJILHON
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaxX; JelaTb MPE3eHTaLUI0
PE3yNbTATOB BBINOJHEHUS XMMUYECKOIO 3KCHEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUSI y4eOHOIro COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MMO3HABATEJIbHOM U UCCIIEI0BATEIbCKON AESITENbHOCTH MIPU pEeLICHUU
BO3ZHUKAIOLIMX MpOOJIEeM HAa OCHOBE Y4€Ta OOIMIMX HMHTEPECOB M COrJacOBaHUS
no3uuil (o0cyxaeHusi, 0OOMEH MHEHUSIMH, «MO3TOBbBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITNIOJTHEHHOMN pa0OThI U JApyTHE).

PeryisiTuBHBIE  YHHMBeEpCaJbHble  y4eOHbIe  JEHCTBHMA:  yYMEHHE
CaMOCTOSTENIBHO OINPENENSTh LEINd AEATENbHOCTH, IIJIaHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTEIBHOCTD,
BbIOMpaTh  HambOosiee  A(DQPEeKTUBHbIE CHOCOOBI  pEIICHHS  Y4eOHbIX U
MO3HABATENbHBIX 3a/1ad, CaMOCTOATENbHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI QJITOPUTM JEUCTBUM IIPU  BBINOJIHEHUU 33JaHUM C  YYETOM
NOJIYYEHHS] HOBBIX 3HAaHU 00 M3ydaeMbIX OOBEKTaxX - BEIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON WENH, yMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MpEAJiaracMble B YCIOBUHU 3aJaHHM.
HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO
collepKaHUs, YCTAHOBJICHHOTO JaHHOW (QeaepanbHOl pabouell TPOrpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCA HAy4yHbIe 3HAHMS, YMEHHS M CIIOCOOBI
neucTBul, crnenuduueckue IS mpeaMeTHOM  obOmacth  «XHUMUS», BUIBI



NESATEIBHOCTH MO  TOJYYEHUI0O HOBOTO  3HAHUS, €ro HHTEpIpeTaluH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koniry o0y4yeHus B 8 kiiacce mpeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHUH: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpHAas Mmacca,
MaccoBasi 01 XUMUYECKOTO AJIEMEHTAa B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHUYECKasi peakius, KiacCUUKAIMs peaKIuil: peakiuu
COCAMHEHHUS, PEaKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, PEaKIUu
oOMeHa, K30~ U SHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM 2PHEKT peakiinu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJlyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS Y HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas [OJs BELIECTBA
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHITUH U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [UJIsi COCTaBieHUs (popmyi
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIIUIA;

ONpeaeNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJJEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
NPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJAacCy COEIUHEHUH IIO0
dbopmynam, BHA XUMHYECKOM CBsi3u (KOBajJeHTHas MW HOHHAasA) B
HEOPTraHMYECKUX COCIUHEHUSAX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX MOJjoxkeHus B llepuoandeckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTajpo;

ONMKCHIBATH M XapakTepu3oBaTh TabmMuHyro ¢opmy Ileprnonnueckoi
CUCTeMbl XHMMUYECKHUX DJIEMEHTOB: pa3iMyaTh TOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nodouynas noarpynna (b-rpynna)», mansie u
00JbIIME TEPHOAbl, COOTHOCUTH OO03HAUEHMS, KOTOpPhIE HMEIOTCS B
tabiauie «llepuomumyeckas cucrema XUMHYECKHX »djemenroB JI. .
MeHnneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsl sApa, 00IIIee YUCIIO IIEKTPOHOB U
pacrpeeneHre Uux Mo 3JIEKTPOHHBIM CJIOSM);



KJIacCU(DUIIMPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy Yy4YaCTBYIOIIHUX B peakluu
BEILIECTB, 0 TETIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpalleHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO »JJIEMEHTa MO (OpMyJie€ COEIUHEHUS,
MacCOBYIO JIOJIK0O BEHIECTBA B PACTBOPE, NPOBOAUTH PACUYETHI IO
YPaBHEHHUIO XUMUYECKOU PEaKIUU;

IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AEATEIbHOCTH - aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTEeMAaTH3allhio, KIIacCU(pHUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIICJCTBEHHBIX CBA3EH - JJISI M3YUYEHHS] CBOWCTB
BEIIECTB U XHMHUYECKUX PEAKIHUM, €CTECTBEHHO-HAy4YHbIC€ METO/bI
MO3HAHUSI - HaAOIIOJEHUE, W3MEpPEHHEe, MOJECIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CJIEIOBATH MTPaBUJIaM IOJIb30BAHUS XUMUYECKOMN MTOCY0M U
71a00paTOpHbIM O0OpYJIOBaHMEM, a TakXKe MpaBujaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYCHUIO U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOJA U KHCJIOPOJa), TMPUTOTOBIECHUIO
PAacCTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJEW pacTBOPEHHOTO BEIIECTBA,
IJIaHUPOBATh U MPOBOAUTh  XUMHUYECKHUE IKCIIEPUMEHTHI 1O
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBbI0 HHANKATOPOB
(;makmyc, henondranenut, METHIOPAHK U JPYTHE).

K koHIily 00y4yeHus B 9 kjiacce npeiMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX IMOHATHN: XUMUYCCKUN

AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHBb
OKHUCJICHUS, XUMUYCCKasl PeaKIus, XMMUIECKasl CBs3b, TCTUIOBOH d(DdeKT
peaKIuu, MOJIb, MOJISIDHBI ~ 00BEM, PacTBOP, DJICKTPOJIHTHI,

HEDIJICKTPOJUTHI, JJIEKTPOJMTHYECKAS JTUCCOIMAIINS, PEaKIUd HOHHOTO
oOMeHa, KaTanu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMbIE U
HEOOpaTUMbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKITHH,
OKHUCJIUTENh, BOCCTAHOBUTEIb, OKMCJIICHHE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,



aM(OTEPHOCTb, XUMHYECKast CBS3b (xoBaneHTHas, VMOHHAs,
MeTa/lInyecKas), KpuUcTaJuIMueckasi pemérka, KOppo3us METaJlJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUU, NPEAEIbHO TOMyCTUMAs
koHneHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHSATUA U
MIPUMEHSThH ATU OHATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAIICHUII;
WCIIONB30BaTh XHUMHUYECKYI0O CHUMBOJIUKY JUISI COCTaBJICHUS (HOpMy
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENIEIISITh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX PJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
onpenenEéHHOMY KJIacCy COEIUHEHUN Mo (QopMysiaMm, BUJ XUMHUYECKOH
CBs3U (KOBaJICHTHas, MOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKHX
COCIMHEHMSIX, 3apsijl MOHA MO XUMHUYECKON (opmylie, xapakTep cpeibl B
BOJHBIX PAacTBOPAX HEOPTaHMYECKUX COECIMHEHHI, TUI KPUCTALTUYECKOU
PELETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cmbica Ilepuogmueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €r0 TOHMMAHHWE: OMNUCHIBATH M XapaKTEPU30BaTh
Tabnuunyto Gopmy llepuoandeckoit cUCTeMbl XUMUUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg moAarpymnmna (A-rpynma)» u «1oOo4Has
noarpynmna (b-rpynma)», manesie u OoOdbIIHME TEPUOABI, COOTHOCUTH
0003HAUEHHUsA, KOTOpbIE HMEIOTCA B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUECKUX DJIEMEHTOB
(coctaB u 3apsj smapa, 00IIee YUCIIO IEKTPOHOB U pacpeeleHHe UX 10
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M WX COEIMHEHUH B Mpeienax MajiblX MEpPHOJIOB U
[JIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKUE Peakluu (M0 YUCIy M COCTaBY YYacTBYIOUIUX B PEAKIIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEeW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME W CHeNUPUUECKUEe XUMUUYECKHE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIIECTB, IOJATBEPKIAs OIMCAHUE
npuMepaMyu MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATh YPABHEHUS DJEKTPOIUTUYECKOW JHUCCOLUMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIUi, TOATBEPNKIAIONINX CYIICCTBOBAHUE
TEHETUYECKOM CBS3U MEXY BEIIECTBAMU PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN



TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKaHUS XHUMHUYSCKHUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMysie COeIUHEHUS,
MacCcOBYIO JIOJII0 BEIIECTBA B pacTBOpE, MPOBOAUTH pacuéThl IO
YpaBHEHUIO XUMUYECKON PEAKITUN;

co0iroaTh mpaBuiia ITOJIb30BaHUsI XUMHUYECKON TIOCYION U
nabopaTOpHBEIM  00OpPYIOBaHMEM, a TakKKe IIpaBuia OOpaleHus C
BEIICCTBAMH B COOTBETCTBHH C HWHCTPYKIUSAMH TIO BBITOJIHCHUIO
7a00paTOPHBIX XHMHYECKUX ONBITOB IO TIONYYCHUIO W COOMpaHHIO
ra3000pa3HbIX BEIISCTB (aAMMHAKa M YTICKUCIIOTO ra3a);

IIPOBOJIMTH PEAKITUH, MOJITBEPXKIAIONINE  KAYECTBCHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OPOMHU/I-,
uonua-, Kapobonat-, docdar-, CHIHUKaT-, Cyib(aT-, TUIPOKCUI-HOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OIEPAITUH MBICIIUTECILHOMN JACSITSIIBHOCTH - aHAIN3 U
CHUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEeMaTU3allMl0,  BBISIBIICHHUE
MPUYMHHO-CJICACTBEHHBIX CBS3€H - U1 WM3YYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIHWiA, ECTECCTBEHHO-HAYyYHbIC METOABl TIO3HAHUS -
HaOJIIOICHUE, M3MEPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHBbIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBOo yacoB
Ne HanmeHnoBaHue pa31esioB H TeM KonrpoabHubre IpakTuyeckue dnexrponnbie (udpoBbIe)
n/n MPOrpamMMblI Bcero padoTeI padoThI o0pa3oBaTeJibHBIE Pecypchl
Pazjen 1. [lepBoHauajibHble XUMUYECKHE NIOHSTHS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHHMS M MIPAKTHICCKOM 5 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIETEIILHOCTH YEJIOBEKA
12 15 1 BI/I6J'II/IOTGK3. HOK
BemecTBa u XuMu4ecKue peakium https://m.edsoo. ru/7f41837c
Hroro mmo pasne
TOTO TIO Pa3zeny 20
Pa3zjnen 2. Baxkueiimue npeacTaBuTe Il HEOPraHNYECKUX BEllECTB
Boznyx. Kucnopon. [lousitie 06 Bubmuorexa [JOK
2.1 6
OKCHax https://rn.edsoo.ru/7f41837c¢
29 Bonopon. Ilouarue o kucnorax u 8 1 Bu6nuoreka IJOK
' comsx https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [lorstue 06 5 1 1 bubmuoreka IIOK
' OCHOBAHHAX https://rn.edsoo0.ru/7f41837c¢
54 OCHOBHBIE KJIACChI 11 1 1 bubmoreka IIOK
' HEOPTaHWIECKUX COCTUHEHUI https://rn .eds00.ru/7f41837c¢
Hroro no pasaeny 30

Pasnen 3. Ilepuoauyeckuii 3axon u Ilepuoauyeckas cucrema xuMuueckux 31eMmeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XMMHUYECKAs CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peakumuu



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

Ilepuoanueckuii 3aK0H 1

31 Ilepuonnueckas cucrema 7 bubnuoreka [JOK
XUMHNYECKHX DJIEMEHTOB I[ . httDS//l'n edSOO I'U/7f41837C
Menneneena. CTpoeHne aTomMa
XuMudeckas CBA3b. Butmorexa LIOK
3.2 OKHCIUTETFHOBOCCTAHOBUTEILHBIC 8 https://rn.edsoo.ru/7f41837¢
peaKIu
bu6mmoreka IJOK
HWroro mo paznemy 15
https://rn.edsoo.ru/7f41837c
Bu6nmoreka IJOK
PesepBHOE Bpems 3
https://rn.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanyecTBO 4acoB JJIeKTPOHHBIE
(undposbie)
Ne i/ HaumeHnoBaHue pa3aesioB H TeM NPOrpaMMbl Beero KontpoabHnbie [pakTHyeckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypchl
Pazjen 1. BenecTBO M XUMHYECKHE PeaKUNU
11 IToBTOpeHME U yriryOaeHe 3HAHUH OCHOBHBIX 5 1 bubmoteka [IOK
pa3zaenoB Kypca 8§ kiacca htt9§ :,\// m.edsoo.ru/7f4
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnunorexa [IOK
peaKiii http§¥/m.edsoo.ru/7f4
1.3 DNEeKTPONUTUYECKAS TUCCOIHAIIH. XUMHUIESCKUE 8 1 1 EHGHH.OTGKa LIOK
PEAKIIHH B PACTBOPAX ttps://m.edsoo.ru/7f4
Hroro mo paznemy 17
Pa3nen 2. HemeTanjibl M MX coeIUHEHUSI
21 OO6mras xapaKTepUCTHKa XUMHYECKIX JJIEMEHTOB 4 1 BHGJH/IIOTCKa LIOK
VIIA-rpynmsl. ["anorens t’lttp? .A//rn .edsoo.ru/7f4
bubmoreka IIOK
2.2 OO6mras xapaKTepUCTHKa XUMHYECKIX JJIEMEHTOB 6 https://m.edsoo.ru/7f4
VIA-rpynnsl. Cepa u e€ coennHeHUs 12636
bubmoreka IIOK
2.3 OO6mras xapaKTepUCTHKA XUMHYESCKIX JJIEMEHTOB 7 1 https://m.edsoo.ru/7f4
VA-rpymiel. A3ot, pocdop 1 ux coeTuHEeHUs 12636
OO6mas xapaKTepUCTHKa XUMHYESCKIX DJIEMEHTOB Bbubnuoreka [IOK
2.4 IV A-rpynmel. Yriaepoa v KpeMHHN U UX 8 1 2 https://rn.edsoo.ru/7f4
COETMHEHMS 12636
Hroro no pasaeny 25



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

Paszgen 3. MeTa/lsibl M MX COeTHUHEHUS

3.1 OO1ne cBoiicTBa METAILIOB 4 bubmmorexa LIOK
' httDs://m.edsoo.ru/7f4
3.2 BakHelimme MeTaIbl M UX COETUHEHUS 16 bubmorexa LIOK
' https://m.edsoo.ru/7f4
Hroro 1o pazaen
pasaciy 20
Paznen 4. Xumus u okpyzaomas cpeaa
bubmuoreka LIOK
4.1 BemecTBa 1 MaTepuranbl B )KU3HU YeJIOBEKa 3 httD s'//m.edso0.ru/7f4
Hroro mo paznemy 3
Bu6nuoreka IJOK
PesepBHOE Bpems 3

https:ﬁ//m.edsoo.ru/7f4
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ko/iMuecTBO 4acoB DJIeKTPOHHBIE
Ne Jlata nudposbie
Tema ypoxka KoHnTtposabHbie IIpakTu4yeckue o0pa3oBaTeJibHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchbl
TIpenmet xumuu. Posib XUMUU B KU3HU 1 bubmuoreka LIOK
yenoBeka. Tena U BemecTsa hE[P,.S:// m.edso0.ru/ff0
o 0 METONAX HO3HA 1 bubnuoreka [IOK
HATHU MET X IIO3HAHUA B XUMHUHU
A httos://m.edsoo.ru/ff0d
IIpakTudeckas padora Ne 1 «[IpaBuia
6 6 . Bu6nmoreka IJOK
PAPOLE! B THDOPAIODHIN 1 TIDHENH 1 1 httDs://m.eds00.ru/ff0
oOparieHus ¢ 1adopaTOPHBIM d23dc
000pyIOBaHUEM»
Yuctele BenecTa U cmecH. CriocoOb! 1 bubnuoteka IIOK
pasneneHus cmeceit httDs://m.edsoo.ru/ffO
[MpakTrueckas padora Ne 2 «Pa3aenenue bubnmorexa [IOK
cMmeceil (Ha mpuMepe OYUCTKH MOBAaPEHHOM 1 1 https://m.edsoo.ru/ff0d
COJIN)» 28c8
Ato oK 1 Bubnuoreka [IOK
TOMBI 1 MOJI JIbIL
Y https://m.edsoo.ru/ff0d
XHMMHYECKHE 3IEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubmorexa [IOK
XHMHUCCKHX D1CMEHTOB httDs://m.edsoo.ru/ff0
IIpocTsle u ciio € BerecTBa 1 bubmmorexa [TOK
ThIC U CJIO’KHBIC B TB.
P B httDs://m.edsoo.ru/ff0
bubmunoreka LIOK
ATOMHO-MOJICKYJIIPHOE yUeHHE 1

httDs://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bu6nmoreka IJOK

10 Xumnueckas popmyra. BaneHTHOCTH https://rn.edsoo.ru/ff0d
aTOMOB XUMHUYECKHX JIEMEHTOB 2eae
11 OtHOCHUTENbEHAS aTOMHAs Macca. bubanoreka [JOK
OtHOCHTENBHASI MOJICKYJISIPHAsI Macca t]EtE)S/ /m.edsoo.ru/ff0d
12 MaccoBas 1011 XUMUYECKOT0 SJIEMEHTA B bubmmorexa [IOK
COeIHEHHH https://m.edsoo.ru/ff0d
13 KomnwuuectBo BemectBa. Mosb. MomnsipHas bu6moreka [JOK
macca https://m.edsoo.ru/ff0d
14 OU3MYECKNE U XUMUIECKUE SBICHMS. bubnuorexa LIOK
XUMHYeCKast peaKiys bgﬁpS// m.edsoo.ru/ff0d
15 [Ipu3Haku U yCIOBHS IPOTEKAHUS bubnunorexa [IOK
XUMHAYECKHX PEaKIni bttp?:/ /m.edsoo.ru/ff0d
16 3aKOH COXPaHEHHs MACChl BEIECTB. bubnuoteka LIOK
XUMHUUECKIE ypaBHEHUS thpS://m.edsoo. ru/ffod
bubmoreka IIOK
17 BbIunCIIeHUs KOJIMYECTBA, MACChI BEIIECTBA https://m.edsoo.ru/ffOd
10 YPABHEHHUSIM XUMUUYECKHUX PEAKIIUiA 5708
Krnaccudukariyss XaMUUeCKUX peakiiui Bu6nuoreka IJOK
18 (coemuHeHNs, pa3IoKeHHs, 3aMEIIEHH S, https://m.edsoo.ru/ff0d
obmeHa) 334
M. B. JlIoMmOHOCOB — y4EHBIN- Bubmorexa [JOK
19 sHumKoneauct. OGooeHne u https://m.edsoo.ru/ffOd
cucTemMaTu3anus 3HaHU! M
20 KonrposbsHas padora Ne 1 o teme bubmoreka [JOK
«BellecTBa 1 XUMUYECKUE PEAKIIMM https:// m.edsoo.ru/ff0d
21 Bo3nyx — cmech razos. Cocras Bo3ayxa. bu6mmoteka LIOK

KI/ICHOPOH — JJICMCHT U

https://m.edsoo.ru/ffOd



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

IIPOCTOC BCIICCTBO. O30H

du3nyeckue 1 XUMHUYCCKUE CBOMCTBA

bubmuoreka LIOK

22 KHCITOpO/ia (PeaKIiy OKUCIICHNUS, TOPEHHE). httDs://m.edsoo.ru/ff0
ITonsiTre 006 oxcumax d4614
Crioco0bI MOTyUIEeHHUS KHCIOPOaa B bubmuoreka ITOK

23 71a00PaTOPUU ¥ MTPOMBINUICHHOCTH. httDs://m.edsoo.ru/ff0
IprMeHeHHE KUCIOpOaa d497a

bubmuoreka LIOK

o4 TemnoBoii 3PPEKT XUMUIECKOW PEeaKIUH, https://m.edsoo.ru/fffld
MOHATHE O TEPMOXMMHUIESCKOM YPaBHEHHUH, 4790
9K30- U SHAOTEPMHUCCKHX PEAKIUIX
Tommueo (HedTh, yrojb U METaH). bubmoreka IJOK

25 3arpsisHeHKe BO3/LyXa, CIIOCOOBI €ro https://m.edsoo.ru/fffld
MPEIOTBPAIIICHHUS 4c4a
[Mpaktudeckas padora Ne 3 o Teme bubnmorexa [IOK

26 «ITomyuenue u cobupanue KUCIOPOAa, https://m.edsoo.ru/fffld
W3y4YEHUE €r0 CBOKCTBY %
Bo10po — 3I€MEHT U IIPOCTOE BEIIECTBO. bubimnoreka LIOK

27 HaxoxieHHe B IpHpoOIe htj[l?ls://m.edsoo.ru/ffo

o8 dusnuecKre U XUMHUYECKHE CBOMCTBA EI/IGJII/I(.)TeKa HOK
Bojopoja. Ilpumenenue Bogopoa h.tt[I)IS./ /m.edso0.ru/ffo

bubmoreka IJOK

29 TToHsATHE 0 KUCIIOTAX H COJIAX httDs://m.edsoo. ru/ffl

30 Crioco0bI 1oJTy4eHHs BOAOPO/Ia B BI/I6J‘II/I(.)TeKa IHOK
naGopatopu ht.t[.).s"// m.edsoo.ru/fffl
[IpakTudeckas pabora Ne 4 o Teme bubnmorexa [{OK

31 https://m.edsoo.ru/fffld

«[TonyueHne u codupanue Boa0poa,

W3Y4YEHHUE €r0 CBOMCTB)

442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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bubmunoreka IIOK

HOMEHKJIaTypa

> MounsipHblii 00bEM Ta30B. 3aKOH ABOTaapo t]'["[E)SZ/ /rn.edsoo.ru/ff0d
Brruncnenus 008Ma, KOJTMYSCTBA BEIIECTBA bu6nmoreka IJOK

33 ra3a o ero M3BeCTHOMY KOIHMUYECTBY https://rn.edsoo.ru/ff0d
BEIICCTBA WK 00BEMY M
Brruncnennst 00bEMOB ra3oB 10 YpaBHEHHIO bubmmoreka [JOK

34 PEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX https://rn.edsoo.ru/ff0d
OTHOLIEHUH Ta30B lOS

a5 bubmuoreka LIOK
dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIbI httDS:/ /m.edsoo.ru/fffld

6 CoctaB ocHoBaHuiA. [TonsTHE 06 bubimorexa LIOK
HEIMEATOpAX h'g‘tp’s‘,:// m.edsoo.ru/fffld

Bonma kak pactBoputrens. HackllienHele wu bubmoreka [JOK
37 HEHACBILIEHHbIE PAcTBOPhl. MaccoBast J0s https://m.edsoo.ru/fffld
BEIIIECTBA B PACTBOPE 5b40

[IpakTrueckas padora Ne 5 o teme BuGorexa LIOK

38 «IpHroToBeie pacTEOpOE ¢ https://m.edsoo.ru/fffld
onpeAesEHHON MacCOBOM JoJiei Seba
PacTBOPEHHOTO BEIIECTBAY

19 KonTtponsHas padota Ne2 1o Teme buGmuorexa LIOK
«Kucnopox. Bogopox, Bogay https://m.edsoo.ru/fffld

10 OKCHJIBL: COCTaB, KIaccupUKaIys, Bu6morexa [IOK
HOMEHKITATYpa https://m.edsoo.ru/fffld
TlomydyeHue u XMMHUYECKUE CBOMCTBA bubnmnorexa [JOK

41 KUCIIOTHBIX, OCHOBHBIX M aM(OTepHBIX https://m.edsoo.ru/fffld
OKCHJIOB M

12 OCHOBaHMS: COCTaB, KIacCU(PUKAIHS, bu6nnorexa IIOK

https://m.edsoo.ru/fffld



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOJ'Iy‘IeHI/IG 1 XUMUYECKHE CBOMCTBA

bubmunoreka IIOK

3 OCHOBAHI t]t_tps:// rn.edsoo.ru/ff0d
14 Kucnotsr: cocTas, kinaccudukanms, bubmmoreka [JOK
HOMEHKIIATYDa bttgs:// m.edsoo.ru/ff0d
15 bu6nmoreka IJOK
[ToydeHue 1 XUMHUYECKUE CBOWCTBA KUCIIOT I:]ttQS:/ /m.edsoo.ru/ff0d
bu6nmoreka IJOK
46 Couu (cpeaiHue): HOMEHKIATYpa, CoCco0bI https://rn.edsoo0.ru/00a
MOJTyYEHUS, XAMHUCCKUE CBOKWCTBA dg474
ITpakTrueckas padora Ne 6. Perenue BuGorexa LIOK
a7 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME https://rn.edso00.ru/00a
«OCHOBHBIC KJIaCChl HEOPraHUUYECKUX dob7c
COCIIUHEHUIDY -
48 I'eneTnyeckas CBSA3b MEXKIY KJIaCCAMMU Bu6muoreka IIOK
HEOPraHWYECKUX COECTUHEHUN hﬁp_? ,!/ rn.edsoo.ru/00a
49 O060011IeHNE ¥ cUCTEMATH3ALU 3HAHWI buGnnorexa IIOK
https://rn.edsoo.ru/00a
KonTtposbHas pabora Ne3 o Teme bubnmnorexa [IOK
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKHUX httDSZ// rn.edsoo.ru/00a
COCTMHCHMI" M_
[lepBbie NOMBITKY KJIACCU(PUKAIUH Bubnuoreka [IOK
ol XUMHUYECKHUX 1eMEHTOB. [ToHsTHE O https://rn.edsoo.ru/OOa
rpyIax CXOJHbIX JIEMEHTOB doffa
Ilepnoamueckuii 3akoH u [leproamyaeckas Bubmuorexa LIOK
52 cHcTeMa XUMMHUYECKUX deMeHToB []. M. https://rn .edso0.ru/00a
Menneneena da52c
bubmunoreka LIOK
53 Ileprozs!, rpynnsl, HOATPYIIIBI

https://rn.edsoo.ru/00a



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP.

bubmunoreka IIOK

>4 7 C— httpg L// rn.edsoo.ru/00a
CTpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB bubmmoreka [JOK
55 anemeHToB [lepnoanueckoii cucremst . U. https://rn.edso0.ru/00a
Menpeneena da6bc
bu6nmoreka IJOK
56 XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTa IO https://rn.edso00.ru/00a
ero nojoxenuro B [lepuoauueckoii cucreme /1. da824
1. Menaeneesa
3nauenue [lepronuueckoro 3akoHa st BuGmorexa [OK
57 pa3BuTHs HayKu U npaktuku. . 1. https://rn.edsoo.ru/00a
MenpeneeB — y4€HbIH, egaror u dag6e
TpaXKIaHUH
PesepBHeIit ypok. O000IICHHE 1 bubnuoreka [IOK
o8 cucTeMartu3anus 3Hanuil / Beepoccuiickas httDSZ// rn.edsoo.ru/00a
MpoBepoYHas paboTa db33c
KonTtposbHas pabora Ne4 o teme bubnmnorexa [IOK
59 «CTpoenue aToMa. XUMHYECKAS CBSI3b) / https://rn.edsoo.ru/00a
Bcepoccuiickas npoBepouHas pabora _d b486
60 DNEeKTPOOTPUIATENBHOCTh AaTOMOB Bubmorexa [JOK
XUMHYECKHX 3JICMEHTOB httDSA// rn.edsoo.ru/00a
61 WNonnas xumuaeckas CBsI3b bubmmorexa [IOK
https://rn.edsoo.ru/00a
62 KoBaneHtHas nonsipHast XUMHUYECKas CBS3b BHGHH.OTeKa HOR
https://rn.edsoo.ru/00a
63 KoBasieHTHas HenonsipHas XuMu4ecKas bubimoreka [IOK
CBS3b https://rn.edsoo.ru/00a
64 CreneHb OKUCIICHUS bubnuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

http%//rn .ds00.ru/00a

Aan”

65 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmmoreka [JOK
peaKiun https://rmn.edso0.ru/00a
66 OKHCIUTEIH U BOCCTAHOBUTEIH 1 bubmorexa [IOK
https://rn.edso0.ru/00a
PeseprHbIit ypok. O6obmenne n bubnuoreka [{OK
67 CHCTEMATH3aIis 3HAHUH 10 TeMe 1 https://rn.edsoo.ru/00a
«Ctpoenne aToMa. XMMHYECKAs CBSI3bY d9ch2
68 PesepBHbiii ypok. O6001IEHHE 1 1 bubmmoreka [JOK
CHCTEMATH3aIMs 3HAHUIT https://m.edsoo.ru/ff0d
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPO'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KosmnuecTBO 4yacos JJIeKTPOHHBIE
No Jlata uudpoBbie
Tema ypoka Koutpoabnsbie IMpakTn4yeckune o0pa3oBaTeJibHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcebl

I N I bubmmorexa [IOK

epuoanyeckuil 3akoH. [lepnonnyeckas 1 httDs://m.edsoo.ru/00a
cuUcTeMa XuMHueckux neMeHToB . M. db59e
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB bubmoreka [JOK
XUMUYECKUX DIIEMEHTOB MEPBBIX TPEX 1 httDSZ// m.edso00.ru/00a
MIEPHUO/IOB db6b6
Knaccudukanus 1 HoMeHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYEeCKUX BEIIEeCTB hj[tES:A// m.edso0.ru/00a
Buapl XuMU4eCKOM CBSI3U U THIIBI 1 bubimnorexa LIOK
KPUCTAJUIMYECKUX PEIIETOK thDSL/ /m.eds00.ru/00a
KontponbHas pabora Nel mo Teme
«[loBTOpEeHMe U yrayoieHne 3HaHUN 1 1
OCHOBHBIX pa3JIeNIoB Kypca 8 Kiaccay
Knaccuduranus XuMUYECKHX PEaKIhii Mo 1 bubmuorexa [JOK
Pa3IUYHBIM ITPU3HAKAM https://m.edso0.ru/00a
[ToHdATHE O CKOPOCTH XUMHUUYECKOMN bubnmnorexa [IOK
peaxkuuu. [ToHsTHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/OOa
TETePOTEHHBIX PEAKITHIX dbe9a
TIoHsATHE O XUMHUYECKOM PABHOBECHH. Bbubmuoreka LIOK
®akTopbl, BIUAIOIIUE HA CKOPOCTh 1 https://m.edsoo.ru/OOa
XUMHYECKON PEAKIIUHU U TOJIOKEHUE dc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

XUMHYECKOIro paBHOBECHA

9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka LIOK
peakii httDs;//m.edso0.ru/00a
Teopus 2IEKTPOTUTHICCKOM bubmmoreka [JOK
10 nuccormarun. CUIbHBIE 1 ClIabbIe httDs://m.edso0.ru/00a
3JIEKTPOIIATHI dcd68
. bubmuoteka LIOK
11 WonHble ypaBHEHHS pEaKIHiA httos://m.edso0o.ru/00a
XuUMHYECKHEe CBOMCTBA KUCIIOT U bubmoreka [JOK
12 OCHOBaHHI B CBETE Mpe/ICTaBJIeHHiH 00 https://m.edsoo.ru/00a
AIIEKTPOIIUTHYECCKON TUCCONUAIN dd5d8
XUMHUUECKHE CBOMCTBA COJIEH B CBETE bubnuoreka [IOK
13 TIpeCTaBIeHHIT 00 YMEKTPOTUTHYECKOH https://m.edsoo.ru/00a
JUCCOLUALITH dd8b?2
14 ITonsTre o ruapoNU3E comei bubmmorexa LIOK
httos://m.edso0.ru/00a
bubmoreka IJOK
15 O00011IeHNE ¥ CUCTEMATHU3alKs 3HAHUI https://m.eds00.ru/00a
bubmuoreka IIOK
IT o].«P
16 paktudeckas padota Ne 1. «Penienue httDs://m.edsoo.ru/00a
JKCIICPUMEHTAIBHBIX 33]1aW» ddbfa
KonTponbaas pabora Ne2 o Teme bubmoreka IJOK
17 «ONEeKTPOIUTHYECKAS TUCCOLUALUL. httDs://m.edso0.ru/00a
XUMHUECKHE PEAKIIUU B PACTBOPAXY ddecO
Bu6nmoreka IJOK
18 Oobmas XapaKkTepHCTHKa raJIOTe€HOB. https://m.edso0.ru/00a
XHUMHUECKHE CBOWCTBA Ha IMTPUMEpE XJI0pa ddfe2
19 XnopoBoaopoa. CosisiHast KHCJIOTa, bubnuoreka [1OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOHCTBA, TTOTyUYCHHUE,

MIpUMEHEHNE

hitps://rn.edsoo.ru/00a
aelO4

IIpaktrueckas padora Ne 2 1o Teme

bubmuoteka LIOK

20 «ITosydenue CoMsHOMN KUCIOTHI, H3yYeHHe https://rn.edso0.ru/00a
€€ CBOMCTBY de348
BriuncieHus no ypaBHEHUSAM bubnunoreka [IOK

21 XHMHYECKUX PEaKIHii, €CIIM OJUH U3 https://rn.edso0.ru/00a
peareHToB JaH B U30bITKE de488

29 O611as XapaKTepUCTHKA YIEMEHTOB buGmuorexa LIOK
VIA-rpynms: httpe}:// rn.edsoo.ru/00a

bubmuoreka LIOK

)3 AnnoTponHble MOAU(UKAIIMA CEPHI. https://rn.edso00.ru/00a
HaxoxneHue cepbl 1 €€ coeAMHEHU B deb4a
npupozae. XUMHUYECKHE CBOMCTBA CEPBI

o4 CepoBoaopo, cTpoeHue, (GU3NIECKUe u butmoreka IOK
XUMHYECKHE CBOMCTBA httpf’:ﬂ rn.edsoo.ru/00a
Oxcupsl cepel. CepHast KHCIIOTA, Bubmorexa [JOK

25 (hr3uuecKre U XMMHYECKUE CBOHCTBA, httpS:// rn.edsoo.ru/00a
MIpUMEHEHNE dea28
XUMHYeCKHe PeaKIInH, JIS)KAIHUE B OCHOBE] BuGorexa LIOK

26 MIPOMBIIIUIEHHOTO CITOC00a MOTydeHUs https://rm.eds00.ru/00a
CEpPHOM KUCIIOThl. XUMUYECKOE dec8a
3arps3HeHNe OKPYKAFOIIEH Cpebl
COCIMHEHMSIMU CEPBI

07 Brranciaenne MmaccoBoOM J0IM BBIXOa bubmorexa [IOK
MPOYKTa PeaKIHH h_ttps:// rn.edsoo.ru/00a

28 OO01as XapaKkTepUCTHKA SJIEMEHTOB bubnmnorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, pacipoCTpaHCHHE B

npupo/ie, pu3udecKne 1 XUMHIECKHe

hitps://rn.edso0.ru/00a
deeab

XHUMHYCCKHE CBOMCTBA.

CBOICTBa
bubmuoreka LIOK
29 AMMHAK, ero Gpu3ndecKne i XMMHIECKHe https://rn.edsoo.ru/00a
CBOMCTBA, NOJyYCHUE U IPUMECHEHHE dfflo4
[Ipaktryeckas padota Ne 3 o Teme Bubnmuorexa LIOK
30 «Ilony4yenne amMmmuaka, U3y4eHue ero https://rn.edso0.ru/00a
CBOMCTB» df180
a1 A3oTHas Kuciora, e€ pusnIecKue u bu6moreka [JOK
XUMHYECKHE CBOMCTBA hEtDSZ//I’ﬂ .eds00.ru/00a
Hcnonp30BaHrE HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPATHHBIX bubnuorexa LIOK
32 yno6penuil. XuMHUIecKoe 3arps3HeHue https://rn.edsoo0.ru/00a
OKpY>Karollel cpelibl COETMHEHUSIMHU df5_18
a3ora
Docdop. Oxeun pocdopa (V) u Bbubnuorexa LIOK
33 thocdopHas kucnora, GpU3NIECKHE U https://rn.edso0.ru/00a
XMMHUUYECKHE CBOWCTBA, MMOTyUYCHHE df68a
bubmuoreka IIOK
34 Hcnonbs3oBanue pochaToB B kauecTse https://rn.eds00.ru/00a
MHHEPAIBHBIX Y100peHHid. 3arps3HeHue dfc20
MIPUPOJTHOM cpeibl hochaTamu
bubmuoreka IIOK
35 Vriiepos, pacripocTpaHeHue B IIPHPO/IE, https://rn.edsoo.ru/00a
(bu3MYeCKre U XUMUYECKHE CBOICTBA dfd9c
36 Oxcubl yriepoja, ux pusndeckue u Bubmorexa [JOK

https://rn.edsoo.ru/00a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

DKoJIOTHYecKre MPOOIEeMBI, CBSI3aHHBIC C

okcuaom yriepoxa (IV)

37 YroabHas KUCI0Ta B €€ Con buomorexa LIOK
https://rn.edsoo.ru/00a
IIpaktrueckas padora Ne 4 o Teme bubmmorexa [IOK
38 "TlosTyueHue YTIEKHCIIOTO Ta3a. https://rn.edsoo0.ru/00a
KauecTBenHas peakius Ha KapOOHATHOH" e027e
IlepBoHaYanbEHBIC IOHATHS 00 bubnuorexa LIOK
39 OpraHHYECKUX BEIIECTBAX KaK O https://rn.edsoo0.ru/00a
COCIIMHEHMSIX YIIepoja e054e
40 Kpemuuii 1 ero coennHeHUs buomiorexa LIOK
P A https://rn.edso00.ru/00a
[Mpaktuaeckas pabora Ne 5. Pemenne BuGmorexa LIOK
41 OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMC httDS//rn edsoo ru/ooa
«Baxueiume HeMETaUIBI U UX e0bf2
COEIMHEHHSD»
KontponbHas pabora Ne3 o Teme Bbubnuorexa LIOK
42 «Baxneimue HemeTaibl U UX https://rn.edsoo.ru/OOa
COEIMHEHHSD» e0el8
OO01m1ast XapakTepUCTUKA XUMUICSCKHX BuGmorexa LIOK
43 3JIEMEHTOB — METAJIJIOB. MeTajuinyeckas https://rn.edso0.ru/00a
CBSI3b M METAJUTMYECKAS KPUCTATUTHIECKAS e103e
pemérka. duznueckue cBOKWCTBa
METaJIJIOB
XUMHUYECKHE CBONCTBA METAJLIOB. bubmmoreka IIOK
44 https://rn.edsoo.ru/00a

DNEKTPOXUMHUYECKHUI PSA HAPSDKEHUH

METAJIJIOB

e1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0u11e crnocoObl MOTyYeHHsT METAIIIOB.

bubmuoreka LIOK

45 CnnaBbl. Beraucnenus mo ypaBHEHUSIM httDSZ// m.edso0.ru/00a
XUMHAYECKHUX PEAKIINi, €CITH OMH U3 M
peareHTOB COEPIKUT IPUMECH
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

Kon
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
NPOBEPsIeMOro |00pa30BaTeJbLHOMH MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

nexrvaninln

I1lo Teme: ((HepBOHa‘IaJ'IBHBIe XUMHYCCKUC ITOHATHA»

PacKpBIBAaTh CMBICT OCHOBHBIX XUMUYECKHUX MOHATUI: aTOM, MOJIEKYyJa, XUMUYECKHH
PJIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, cMech (OJHOpOAHAs U
HEOIHOPO/IHAs), BAJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHasi W MOJIEKYJsSpHas Macca,
KOJMYECTBO BEIIECTBAa, MOJb, MOJIApHas Macca, MaccoBas JOJi XHMHUYECKOIO
DIIEMEHTA B COCJMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKasl peaKus, Kiaccu(uKaius
peakuuii: peaklud COEAWHEHUS, pEeaKIUH pa3loKEeHHs, pEeaklUuu 3aMelleHUs,
peakuyu 0OMEHa, 9K30- M SHAOTEPMHUYECKHE PEaKLUH, TEIIOBOH 3((eKT peakuy,

[pacTBOp, MaccoBast 0JIs BelllecTBa (IIPOLEHTHAs KOHLEHTpAIHs) B pacTBOpe

MIJUTFOCTPHUPOBATE B3aMMOCBSA3b OCHOBHBIX XUMHWYCCKUX IIOHATHHA H MNPUMCHSTH 3TH

1.2
[TOHSITHS TIPH OTIMCAHWH BEIECTB M UX IMPEBPALCHHH

13 MCIIOJIb30BaTh XMMHYECKYH) CHUMBOJIMKY JUIS COCTaBJicHHS (OPMYJI BEIIECTB M
YPaBHEHU XUMUYECKUX pEaKIUi

14 [PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHMS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISPHOTO YUEHUsI, 3aKOHa ABOTapO

1.5 OINpPEACIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCITUHEHUSIX

16 KJIACCU(UIMPOBATh XUMHUYECCKHE peakiuu (10 YUCIIy U COCTaBy Y4YaCTBYIOIIUX B
peaKIuy BEIEeCTB, 10 TeruioBoMy 3 derrty)

1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

1.8 BBIYKCIISITH MACCOBYIO J0JIF0 XUMHUYECKOI'0 3JIeMeHTa 110 (hOpMyJie COSAMHEHNS,

1.9 BBEIYHCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 [MPUMEHATh €CTECTBCHHOHAYYHBIE METOJbI IMO3HAHWS - HAONIOJICHUE, M3MEpPEHUE,
MOJIETTUPOBaHUE, IKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH )

2 [lo Teme: «BaxkHeiime npeacTaBUTEN HEOPTaHUIECKIX BEIIECTB)




2.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX IIOHSTHH: OKCHa, KHUCJIOTa, OCHOBAHUC,

COJIb

2.2

OTIPEAETISATh MPUHAIEKHOCTh BEIIECTB K OMpeNeiIEHHOMY KJIacCy COEAMHEHWH 110

dhopmynam

2.3

KJIACCHU(UITIPOBATh HEOPTAaHUIECKIIE BEIIECTBA
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XapPaKTCPpHU30BaATh (OHI/ICLIBaTI)) O6HII/I€ XHUMHUYECKHE CBOMCTBA BEILIECTB Ppa3JINYHbIX
KJIaCCOB, TOATBCpKAasd OINHCAHUC T[PpUMEpaMU  MOJICKYJIAPHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHNUYCCKUX peaxum?l

2.5

IIPOTrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMMOCTH OT HMX KAa4YCCTBCHHOI'O COCTaBa,

BO3MOXHOCTHU IPOTCKAHUA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

CJIEIOBaTh MpaBWJIaM IIOJIb30BAHUSI XHUMHUYECKOM mOCYyOoW H J1abOpaTOpPHBIM
000pYyZOBaHMEM, a TaKKe MpaBHaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKLUSIMHU 110 BBITIOJIHEHHIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJIYYECHHUIO|
1 COOMpaHHWIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONpEACIEHHONM MAaccOBOM [JI0Ned pacTBOPEHHOIO  BEIIECTBA,
[UIaHUPOBAaTh M IPOBOIUTH XUMHUYECKHE 3KCIIEPUMEHTHl 110 PAaCIO3HABAHHIO
PacTBOpPOB LIENIOYEH M KHUCJIOT C MOMOIIBIO MHAUKATOPOB (JIAKMYC, QeHoN(TaIenH,

METHIIOPaHX U APYTHE)

2.7

[IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKON PEAKIIUU

I[lo teme: «llepuonuueckuii 3akoH u Ilepuoauueckass cucTeEMa XHUMHYECKHX
bnemenToB  J[. WM. Menneneea. CrpoeHume aToMoB. XHUMHYECKas CBS3b.

OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHEIC peakuumn»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XHMHUYCCKUX IIOHSTHIA: AApO aTroma, 3H6KTp0HHBIﬁ
()| aToMa, aToOMHas 0p6I/ITaJ'H>, paanyc aroMa, XUMHUYECKad CBA3b, IMOJIApHAA U
HCIIOJIApHAsA KOBAJICHTHAA CBA3b, 3JICKTPOOTPULATCIBHOCTbL, MOHHAA CBsA3b, HOH,

KaTHOH, aHNOH, CTCIICHb OKHMCJICHUA

3.2

K.HaCCI/I(bI/IHI/IpOBaTI) XHUMHUYCCKHUE DJICMCHTBI

3.3

OMHCHIBAaTh M XapakTepu3oBaTh TabmuunHyio Gopmy llepnonnyeckoir crcTeMbl
XMMHYECKUX DJIEMEHTOB: Pa3NuyaTh MOHATHS «TJlaBHas monarpymma (Arpymma)» u

«mmobouHas moarpymma (brpymma)y, «Mabiey U «OO0JIBIIHAE) TTePUOIbI




packpbiBaTh cMmbich [lepuonnueckoro 3akona .M. MeHneneeBa: 1€eMOHCTPUPOBATh

3.4 [MOHNMaHWE TEPUOJUIECKON 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX JJIEMEHTOB OT HX
nojoxxeHus B [lepuognueckoit cucteme
COOTHOCUTH 0003Ha4YeHH, KOTOpble nMeroTcs B Tadmmie «lleprmoamuaeckas cucremal
xUMHUUeckux asemeHToB J[.M. MenneneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHUKaAMH

3.5 CTpPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsiji sapa, o0Imee HHCIio
PIIEKTPOHOB M pacTpeieNieHHe UX 10 SJIEKTPOHHBIM CIIOSIM)

3.6 OTIPEETISATH CTENIEHh OKHUCIICHHUS JIEMEHTOB B OMHAPHBIX COSTMHEHHSIX

3.7 OTIPEAETSATh BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs W WOHHAs) B HEOPTaHWYECKHX

. COETMHEHMSIX
9 KUIIACC

Kon

nposepsieMo! o

| neiviriala

IIpoBepsieMble MpeAMeTHbIE Pe3y/JIbTAThl 0CBOCHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOTrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

[To Teme: «BelecTBO U XUMHUYECKAs pEaKIIUs»

PACKpPbIBATL CMBICJI OCHOBHBIX XHMHUYCCKHUX TIOHSTHUH: pacTBOpP, IJICKTPOJIUTHI,
HCIJICKTPOJIUTBI, DJJICKTPOJIMTUYCCKAA AucCconHanuvsd, peakluu HOHHOI'O O6MeHa,
KaTaJIn3aTop, XUMHUYCCKOC PaBHOBCECHC, OGpaTI/IMLIG nu HeOGpaTI/IMBIQ pcakuuu,
OKHCJIUTCIIBHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHCJIIHUTECIIb, BOCCTaAHOBUTCIIb,
OKHCJICHUC MW BOCCTAHOBJICHUC, aJUJIOTPOIIU:, aM(bOTGpHOCTB, XUMHUYCCKass CBA3b
(KOBaJ'IeHTHaH, HMOHHAasd, MeTaJ'IJ'II/ILIeCKaH), KpucCTa/juIn4eCcKasd peméTKa, CIIJIaBhbI,

CKOpPOCTBb XHUMUYECKOU pcaknnu

1.2

HUJITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYECKHUX THOHATUN 1 IIPUMECHSATH 3TH

TIOHATHSA IIPHU OITMCAHWHN BEIIECTB U UX HpeBpaIlIeHI/Iﬁ

1.3

COCTaBJIATh YpPAaBHEHHUSA 3JJIEKTPOJUTUUECKON JUCCOIMALUM KHUCIIOT, LIEJIoUed WU

COJICH, TIOJTHBIC M COKPAIIEHHBIE YPAaBHEHHS PEaKIIMi HOHHOTO OOMeHa

1.4

PACKPBIBATh CYINIHOCTH OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ MOCpEACTBOM|

COCTABJICHUA 3JICKTPOHHOI'O OamaHca dTUX peaKL[I/Ifl

1.5

IIPOBO/IUTH paC‘léTLI 10 YpaBHCHUIO XHMUYECKON pcakunn




Ilo Temam: «HemeTamibl 1 UX cOeTMHEHHUS» U «MeTallIbl U BX COCTUHCHUSDY

21

XapaKTEPHU30BaTh (OMUCHIBATH) OOIMME W crienupUIecKrue XUMHYSCKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEUIECTB, MOATBEPKIAs OMHUCAHUE TPUMEPAMH MOJIIEKYISPHBIX

1 HOHHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTAaBJIATh YPAaBHCHUA peaKIIPIfI, NOATBECPKAAOIIUX CYHICCTBOBAHUC T CHCTHUYCCKOU

CBsA3U MCIKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA, BOSMOKHOCTH

[IPOTEKAHUS XMMUYECKUX ITPEBPALLECHUN B Pa3JIU4HbIX YCIOBHSIX

24

clleZIoBaTh MpPaBWIaM IOJAB30BAHUS XHMHUYECKONH TIOCYJA0H M J1aOOpaTOPHBIM
000pyIOBaHHEM, a TAKXKe MPaBUIIaM OOpAaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKOUAMH 110  BBINOJHCHUIO na60paT0prlx XUMHUYECKHUX  OIIBITOB IIO|

MOJTYYECHUIO 1 COOMPAHHIO T'a3000pa3HBIX BEIECTB (aMMHAaKa U YTICKHUCIIOTO ra3a)

25

MMPOBOJNTH PEAKIMH, TMOATBEPKAAMNINE KAYECTBEHHBIH COCTAaB Pa3INYHBIX]
BEIIECTB: PACIIO3HABAThH OIBITHBIM MYTEM XJIOPHI-, OpOMHI, WOIUA, KapOOHAT,
dbocdar, cunukar, cynbdhaT, THAPOKCHINOHBI, KATHOHBI aMMOHHS, NOHBI H3y4YSHHBIX

MCTAJIJIOB, IIPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HECOPraHNYCCKUX BCHICCTB

[To Teme: «XUMUA U OKpYXKaIOIIAs CPeIar

3.1

PACKPBIBATH CMBICJI OCHOBHBIX XHUMHYCCKHUX IIOHSTHIA: HI[K BCLICCTBA; KOPPO3UA

MCTAJIJIOB

3.2

[IPUMEHSATh OCHOBHBIE ONEPAIIUU MBICIUTENBHON IESITENBHOCTH - aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IIEHNE, CHCTEMATH3AIMIO, BEIIBICHUE IPUYHHHO-CIICICTBEHHBIX
CBsi3e - Uil  W3Y4YEHHUS] CBOMCTB BEHIECTB M XUMHUYECKUX PEaKlHii;
CCTECTBCHHOHAYYHbIE  METOJBI  IIO3HAHWUSA -  HAOJIOJCHHME,  HM3MEpPEHHE,

MOJIETTUPOBAaHIE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIHN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEP:KAHUS

1

HCpBOHa‘IaHbHHC XUMHUYCCKUEC ITOHATHA

11

[Ipenmer xumuu. Ponb XMMUM B )KU3HU YEIOBEKA. XMMHS B CUCTEME HAyK. Tena U BEIIECTBa.

dusznyeckue CBOMCTBA BEIICCTB. ArperaTﬂoe COCTOSIHUEC BCUICCTB

1.2

[lonsTe 0 MeToJax IMO3HAHUSA B XUMHU. UHCThIC BEIIECTBA U CMECH. Cnoco0s1 pasaciicHus

cMmeceit

1.3

ATOMEBI U MOJICKYJIBI. Xumudeckue 3meMeHThl. CHUMBOJIBI XUMHYECKUX DJIEMEHTOB. HpOCTHC J41

CJIO’KHBIE BELIECTBA. ATOMHO-MOJICKYJISIPHOE yUCHHE

14

Xumnueckass popmyina. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHOcHUTenbHast aToMHass Macca. OTHOCHTENbHAs MOJIEKYJSIpHAsl Macca.

MaccoBas J0JIA XUMHUYCCKOI'0O 3JIEMCHTA B COCIMHCHU

15

KonuuectBo BeniectBa. Monb. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA, MAacChl U YHUCIIA

CTPYKTYPHBIX €AMHUII BeliecTBa. Pacuérel 1o popMynaM XUMHUECKUX COeTUHECHUH

1.6

Du3nvecKkre 1 XUMHYECKUE ABIECHU. XUMHUECKas peakius 1 e€ Mpu3Haku. 3aKOH COXpaHEHUS
Macchl BellecTB. XHMHUYeCKHMe ypaBHeHuWd. Kiaccupukamus XUMHUYECKUX peakiui]

(coemuHeHus, pa3IoKEHUs, 3aMEIEHNUs, O0MEHa)

1.7

XUMUUYECKUI JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKON MOCYJOH, ¢ MpaBWiIaMH padoThl B
nabopatopud W mpuéMamu OOpalleHus ¢ JIAOOPATOPHBIM OOOPYIOBAHUEM, H3YYCHUE W]
ormucanue (U3NYECKUX CBONCTB 00pas’loB HEOPraHWYECKUX BEHIECTB, HAOJIOICHHE
(dusnveckux (TUIAaBJICHHE BOCKA, TasHHE JbJa, PACTUpPAaHUE caxapa B CTYIKE, KHUIICHHE U
KOHJ/ICHCAIIUST BOJbI) M XMUMHYECKHUX (TOpEHHE CBEYHM, MPOKATHUBAHHUE METHON MPOBOJIOKH,
B3aMMO/ICCTBYE MeJia C KUCIIOTOH ) SIBJICHUH, HAOJI0/ICHHE ¥ OTIMCAHUE ITPU3HAKOB MTPOTEKAHUS
XUMHUYECKUAX PEaKIii (pa3ioKeHUe caxapa, B3aHMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM|
Oapusi, pasznoxkeHue ruapokcuna meau(ll) mpu HarpeBaHWHM, B3aUMOJICHCTBHE JKene3a ¢
pactBopoM coiu Meau(11), uzyueHue crocoOoB paszenieHus cMeceil (C MOMOIIBI0 MarHwTa,
(¢unpTpOBaHME, BBIMAPHBAHHME, AUCTWUIALMSA, XpoMaTtorpadus), TNPOBEIECHHE OYHCTKH
[MOBApEHHOW COJIM, HaAOIIOJIECHWE W  OIMCaHWe pe3yJIbTaTOB IPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOIIETO  3aKOH ~ COXPAaHEHWs  MacChl, CO3JaHHME  MOJENeH  MOJEKyJ

(mapocTepHEBbIX)




BaxHeliiye npeacTaBUTENM HEOPTaHUUECKUX BEIIECTB

2.1

Bosayx - cmech razoB. CoctaB Bo3ayxa. Kucimoponm - 3JIEMEHT W MPOCTOE BEIIECTBO.
Haxosxmenne Kucaopoaa B Ipupojie, GU3ndeckKue H XUMHICeCKIE CBOWCTBA (PEaKITUH TOPECHHUS ).
Oxcugsl. [lpumenenue kucmopona. CrocoOBl TOMYYEeHHS KHCIOpPOAa B Ja0OpaTopuu H
mpoMbIieHHOCTH. KpyroBopot kucioposaa B npupozae. O30H - aluioTporHas MOIUBUKAIIHS

KHCIIOpOJia

2.2

TermnoBoit 3hdexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHS, 0JK30- U
SHAOTEPMUYECKHE peakiuy. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3[yXa, YCHUJICHHE

NapHUKOBOTO 3 (eKTa, pa3pylIeHUEe 030HOBOTO CIIOS

2.3

Bonopon - aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bogopoaa B npupoe, pusnueckue u

XUMHUYCCKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI oay4yeHus. KUcaoTel U comu

24

MonsipHBIH 00bEM Ta30B. PacdéThl M0 XUMHUYECKUM ypaBHEHHSIM

2.5

@duznueckne cBoHcTBa BoAbl. Boga kak pactBoputens. PactBopel. HacklieHnele U
HEHACBILICHHBIE PacTBOpPhL. PacTBOpHMOCTh BellecTB B Boje. MaccoBas [10Jsl BEIIECTBA B
pactBope. XUMHUECKHE CBOWCTBA BoAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOAE U B XKU3HU
4yenoBeka. KpyroBopor Boabl B mpupoze. 3arpsa3HeHHe NpUpoIHbIX BoA. OXpaHa M OYHCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanuss HeopraHuueckux coenauHenuil. Okcuupl.  Knaccudukarus — OKCHIOB:
cojeoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIe, aMm(oTepHble) U  HecojeoOpas3ylomue.

HOMeHKJ'IaTypa OKCHUIOO0B. du3nyeckre U XUMUISCKUE CBOMCTBA OKCHIOB. HOJ'Iy"IeHI/IG OKCHIO0B

2.7

OcHoBanus. Kraccudukanuss OCHOBaHWE: MIENOYM ©  HEPAaCTBOPUMBICE OCHOBAHMS.
Homenknatypa ocHoBanuid. dusmueckue U XUMHUECKHE CBOMCTBa ocHOBaHUU. [lomyueHue

OCHOBaHHUI

2.8

Kucnorel. Knaccugpukanmss xucnor. Homenknarypa kucnor. Ou3MuecKkrMe W XUMHYECKHE

cBoiicTBa kucioT. Pan aktuBHoctu MmetaiuioB H.H. bekerosa. [Tonyyenue kucnor

2.9

Comm. HomeHkiatypa coseii. @u3ndueckne 1 XUMHUIECKUE CBOMCTBA coseil. [lomyduenue comneit

2.10

['eneTmueckas CBSI3b MEXKAY KilaCCaMU HCOPIraHNMYCCKUX COG)II/IHCHI/Iﬁ

2.11

XUMUYSCKUHI SKCIICPUMCEHT: Ka4YC€CTBCHHOC OIPCACIICHUC COACPIKAHUA KUCIOPpOaAa B BO3AYXC,

T1IOJIYy4YCHUC, CO6I/IpaHI/Ie, pacnio3HaBaHUC HW UH3YUYCHUC CBOICTB KucJjopozaa, Ha6J'H-O,Z[eHI/IG

B3aPIMOI[CI7[CTBH§I BCIICCTB C KUCJIOPOJAOM U YCIIOBUSA BOBHUKHOBCHUA




U MpeKpaieHusi TopeHus (moxkapa), 03HaKOMJICHHE C 00pas3liaMd OKCHJIOB U ONHCAHHE HX|
CBOICTB, MOJy4yeHHE, COOMpaHue, paclo3HaBaHUEe M M3Y4YE€HHE CBOMCTB Boaopona (TopeHue),
B3auMOciicTBUE  BojopoAa ¢ okcugoM  menu(ll)  (BO3MOXKHO — HCITOJIb30BaHUC
BUJICOMAaTEPHUATIOB), HAOIIOJCHUE OOpa3lOB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEAOBaHUC
OCOOCHHOCTEW pAcTBOPCHHS BEIIECTB C Pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBICHUE
pacTBOPOB C ONpPEAEIEHHON MacCOBOM J10J1€M paCTBOPEHHOIO BEILIECTBA, B3AMMOIEVCTBUE BOABI
C MerajulaMd (HaTpHeM U KajblleM) (BO3MOXXHO HCIIOJIb30BAHUE BHUIACOMATCPUAIIOR),
OTpeeJICHUE PACTBOPOB KHUCJIOT M IIENOYEeH C TMOMOINBI0 HHIWKATOPOB, HUCCIIEIOBAHUE
00pa3IOB HEOPTaHUYECKUX BEUICCTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUEC U3MCHEHUSI OKPACKH
MHIMKATOPOB B pACTBOpPAX KUCIIOT M MIEJIOYeH, U3ydeHUE B3auMoaecTBus okcuaa Meau(11) ¢
PacTBOPOM CEPHOM KHCIOTHI, KHUCIOT C METaJIaMH, PeaKIuil HeHTpaau3alnuu, MOIyYCHHE
HEPACTBOPUMBIX OCHOBAHHI, BRITECHEHHUE OJTHOTO METajllIa APYTUM U3 PACTBOPA COJIH, PEIICHUE

PKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeune Kiacchl HEOPraHUYECKUX COETMHEHUM»

[Tepunonnueckuii 3akoH U [lepuoanyeckas cucremMa XuMu4eckux 3nemenTon ..
MenpeneeBa. CTpoeHue aTOMOB. XUMUYECKas CBsI3b. OKUCIUTENbHOBOCCTAHOBUTEbHBIE

peakuuun

3.1

HepBBIe TIOIIBITKH Knaccmbm(aunn XUMHUYECKUX 3JeMeHTOB. IloHsaTtue o rpymnmnax CXOOHBIX|
DJICMCHTOB (menquHe U MMEJI0YHO3CMCEIIBbHBIC MCTa/lJIbl, TaJIOTCHBI, WHCPTHBLIC Fa3BI).

JJIeMEHTHI, KOTOphle 00pa3yroT aM(pOTEPHBIE OKCUJIBI U THAPOKCHIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHTos .M. Menzaeneena.
Koporkonepuoanas u ymHHONEpHoAHas ¢opmbl [lepronuueckoid cHUCTEMBl XUMHYECKHX|
bnemeHToB [I.1. MenneneeBa. [lepuoasl u rpymibl. @U3HUecKUil CMBICI OPSIAKOBOIO HOMEDA,

HOMCPOB IIEpHoJa U I'PpyHIibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX siep. M3oTombl. DaekTpoHbl. CTpOEHUE AIEKTPOHHBIX
o0Oosouek aToMoB mepBbIX 20 xuMudeckux 3neMeHTOB Ilepuommdeckoit cuctemsr JI.U.
MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA 10 ero nonoxeHuto B [lepuoanueckoit

cucteme /.M. Menpaeneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUSA paJuycCa aTOMOB XUMHYCCKHUX 3IJICMCHTOB, MCTAINIMYCCKUX U
HEMCETAIUIMYCCKUX CBOMCTB II0 rpynmnaM 1 nepuoaam. 3HaueHue HCpI/IO,Z[I/I‘lCCKOFO 3aKOHa "
Hepnozmqecxoﬁ CUCTCMbI XMMUUYCCKUX 3JICMCHTOB JIA Pa3BUTUA HAYKHU W IIPAKTHKH. I[I/I

MeHneneeB - Y4€HBINH 1 MpaXkJaHUH




3.5

Xumuueckas cBiI3b. KoBajaeHTHas (HOJ'ISIpHaSI n HCHOHSIpHaFI) CBs3b. BHCKTpOOTpI/I]_[aTCIIBHOCTL

XUMHUYCCKUX 3JIEeMEHTOB. loOHHAs CBS3b

3.6

Crenenb okucieHus. OKHCIUTEIHHOBOCCTAHOBUTEILHEIC PEaKIuu. HpOHCCCLI OKHUCJICHUA H

BoccTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVMHUYECKHA OKCIIEPUMEHT: H3y4YeHHe OOpa3llOB BEIIeCTB METAJUIOB W HEMETaJUIOB,
B3aMMOCHCTBHE TUAPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT W IIEI0YEH, IIPOBEIEHUE OTBITOB,
MJUTIOCTPUPYIOIINX PUMEPHI OKUCIATEIPHOBOCCTAHOBUTEIBHBIX PeaKHuid (TOpeHHe, PeaKIiu

Pa3IIOKCHISI, COCTMHCHI )

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMeHT COJiepsKaHusI

BemectBo u xumuueckas peakuus. [IoBropenue

1.1

[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema xXumMudeckux 3ieMeHToB [[. M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB NEPBBIX|
TPEX MEePUOJIOB, KAJINS, KAJIBIU U UX COSMHEHUN B COOTBETCTBUU C ITOJI0KEHUEM 3JIEMEHTOB B

[leproanueckoil cuctemMe U CTPOEHHEM UX aTOMOB

1.2

CTpOCHI/IC BCIICCTBA: BHU/BI XHMHYECKOH CBs3H. THIIbI KpUCTATITIMYCCKUX peH.IéTOK,
3aBUCHMOCTb CBOMCTB B€IICCTBA OT THIIA KpPICTaJ'IJ'IH‘IeCKOﬁ peIHéTKI/I n BHOA XUMHYECKON
CBsA3U. KIIaCCI/ICI)I/IKaI_II/ISI U HOMCHKJIaTypa HCOPraHM4YCCKUX BCHICCTB (MG)K,Z[YHapOI[HaH )51
TpI/IBI/Ia.]'IBHaSI). XUMHYECKHE CBOMICTBa BCIIECTB, OTHOCANIUXCA K PpPas3IMYHbIM KJlaCCaM

HCOPraHNYCCKUX COGﬂHHeHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Knaccupukanys XUMHYECKUX PEaKIWH 10 pPa3iIM4yHBIM TMpH3HAKaM (110 YUCIY U COCTaBY)|
VYaCTBYIOIIMX B PEaKIUH BEIIECTB, 1O TEIIOBOMY 3((dEeKTy, 1Mo H3MEHEHHIO CTeleHEeH
OKHUCIIEHUS] XUMUYECKUX 3JEMEHTOB, TI0 OOpaTHUMOCTH, 10 YYaCTHIO KaTaln3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIUHN, TEPMOXUMUYECKUE YpaBHEHUS. I[oHATHE O CKOPOCTH XMMUYECKOU

peaxmyn

1.4

[Tonsitie 00 O6paTI/IMI)IX n HCOGp&TI/IMBIX XUMHYCCKUX pCaKIHUAgX. IloHsiTHE O TOMOT'CHHEIX H|
TCTCPOIrCHHBIX PCaKIUAX. IlonsiTHE 0 XMMHUUYECKOM paBHOBECHH. (DaKTOpBI, BIIMAIOIINEC HAQ|

CKOpPOCThb XUMHYISCKOMN p€aKiuru U IMOJIOKECHNUE XUMHNYCCKOI'0 PAaBHOBECH A

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIC pcaKkuuu, SHCKTpOHHI)II)'I OajlaHc




OKHUCIIUTEIbHO-BOCCTAHOBUTELHOM peaKIum. CocraBrenune ypaBHEHUH
OKHUCIIUTEIbHO-BOCCTAHOBUTENHHBIX PEaKIUi C HCHOJIB30BAaHHEM METOJa 3JIEKTPOHHOTO

Oatanca

1.6

Teopust BACKTPOIUTHUECCKOM JUCCOLMALMU. DICKTPOJIUTHI U HEAIEKTPONUTHL. KaTHOHEI,
AQHUOHBI. MeXxaHu3M [HCCOLMAMU BELIECTB C PA3JIMYHBIMU BHIAMH XHUMHUYECKOW CBS3H.
Crenenp guccornuanuu. CHIIBHBIE W ClIA0ble 3JICKTPOJUTHL. Peakiuu HOHHOTO OOMEHa.
Y clIoBUS IPOTEKAHUS PEAKIU HOHHOTO 0OMEHA, MOJIHBIC ¥ COKpAIEHHbIC HOHHBIC YPABHECHUS
peaknuii. CBoiicTBa KHCJIOT, OCHOBaHMH W COJEH B CBeTe NPEACTABICHUA 00
PIEKTPOIUTHUECKON qucconnanuu. KauecTBeHHbIE peakiiuu Ha UOHEL. [loHATHE O THAPOIH3E

coyen

1.7

XUMUUYECKUI OKCICPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPHUCTAJUIMYCCKUX PEIIETOK
HEOPraHMYECKUX BEIICCTB - METAJIOB M HEMETAJIOB (rpaduTa U ajamasa), CIIOKHBIX BEIIECTB
(x7opuaa HATpHs); WCCICIOBAHUE 3aBHCUMOCTH CKOPOCTH XWMHUYECKOW PEaKIMH OT
BO3ICHUCTBHS PA3ITUYHBIX (PAaKTOPOB; HCCIIEI0BAHKE dIICKTPONPOBOTHOCTH PACTBOPOB BEIIECTB,
mporiecca  JMCCONMAIMM  KHCJIOT, INenodedl W coled  (BO3MOXHO  HCIOJNB30BaHHE
BHICOMATEPHUANIOB); MMPOBEJACHUE OMBITOB, WILTOCTPUPYIONINX MPU3HAKH TPOTEKAHUS PeaKIui
MOHHOTO OOMeHa (oOpa3oBaHWE OcCaKa, BBIETCHHE Ta3a, 0Opa3oBaHWE BOJBI); OIBITOB,
HILTIOCTPUPYIONIUX MTPUMEPBI OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUii (FOPEHUE, peaKiuy
pa3NoKEHUsI, COCIUHEHUs); pAclO3HABAHUEC HEOPTaHWUYECKHUX BEIIECTB C  MMOMOIIBIO

Ka4CCTBCHHBIX peaKuHﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns! 1 ux COCIUHCHUA
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OOmias xapakTepucTuka raioreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEepHBIE CTEICHY
okuciienusi. CtpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTEHOB. X UMHYECKUC
CBOMCTBa Ha MpuMepe XJopa (B3aMMOEHCTBHE C MeTalllaMH, HeMeTaJIaMHM, IIeJI04YaMH).
XnopoBogopon. ComsiHas KHCIOTa, XHUMHYECKHME CBOWCTBA, IOMyYeHHE, IPHUMEHEHHE.
[elicTBue xjopa M XJOPOBOJOPOJIa Ha OpPraHU3M 4YeloBeKa. BakHeillne XJIOpUAbl U UX|

HaxO0/JICHUE B IPUPOJIE

2.2

Obmast xapaktepuctuka d1aeMeHToB VIA-rpymmel. OcoOGeHHOCTH CTpOEHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue W (QHU3HYecKHe CBOWCTBA MPOCTHIX BEIHIECTB -
KHCJIOPOJia U cepbl. AJUTOTPOITHBIE MOJU(HUKAIIMU KUCIOPOJa U Cepbl. XUMHUYECKHE CBONCTBA
cepsl. CepoBOZOpO, CTpoeHHe, (PU3MUECKHe M XUMHUYEcKHe cBoWcTBa. OKCHIBI Cepbl Kak

MMPEACTAaBUTCIN KUCIIOTHBIX OKCUIOB.




CCpHaH KHCJI0Ta, (1)I/IBI/I‘JCCKI/IG M XHUMUYCCKHE CBOMCTBA (O6H_II/I€ KaK IpCACTAaBUTCIIA KJIACCa
KHCJIOT U CHGI_II/I(I)I/I‘ICCKI/IC). XHUMHUYECKHUE pCaKknum, JCKaAIMUe B OCHOBEC IMPOMBIINIJIICHHOTI'O
criocoba MOJIy4YCHUA CepHOﬁ KHUCJIOTBI. HpI/IMeHeHI/IC. Conn CCpHOfI KHCJIOTbhI, KQUYCCTBCHHAas
pCaKkuusa Ha CYJ'II’(I)aT-I/IOH. HaXO)KI[CHI/Ie CCPbI U et COGI[I/IHCHI/Iﬁ B OpUpOAacC. XHUMHYECKOC
3arpsI3HCHUC Opr)I(aIOHICP'I Cpeabl COCAMHCHUAMU CCPLI (KI/ICJ'IOTHI)IG JO0XIU, 3arpA3HCHHUC

BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHHS

2.3

Obmast xapakrtepuctuka 3rmeMeHTOoB VA-rpynmsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTETNeHH OKUCICHHA. A30T, paclpocTpaHeHHe B MpHUpone, (uzmyueckue u
XIMHYeCKne CBOHCTBa. KpyroBopoT aszora B mpupoje. AMMHAK, ero (U3NIECKHe U
XIMHYECKHE CBOMCTBa, MoONydeHHMe M TpuMeHeHwe. Conm aMMoOHUS, UX (u3mueckne u
XIMHYECKHE CBOWCTBa, MpUMeHeHHe. KadecTBeHHass peaknuss Ha MOHBI aMMOHHS. A30THas
Krcnora, e€ moiydeHue, (U3MYeCKue W XMMHYECKHEe CBOHCTBa (OOIIHME KaK IMpeICcTaBUTENs
KJlacca KUCIIOT | crierududeckne). Vcrmonp30BaHne HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE
MUHEPATbHBIX YOO0OpeHNH. XUMHYECKOE 3arps3HEHHE OKPYXKAroIIeld cpenbl COSAMHEHHUSIMH

a30Ta (KUCIIOTHBIE 0K/, 3arPsI3HEHIE BO3/yXa, TOYBHI U BOJIOEMOB)
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dochop, amnorponnbie Monupukanuu Gochopa, GunuecKkue U XuMUIeCKre cBorcTBa. OKCHT
dochopa) u dochopHas kuciaora, (U3MYECKHE M XUMHUYECCKHE CBOWCTBA, IOJYYCHHE.

Vcnionb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX YAOOpeHUH

2.5

Obmas xapakrtepuctuka 3ieMeHTOB IVA-rpynnbel. OcoOE€HHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHS. YTIEpoll, AJUIOTPOIHbIE MOAU(BHUKALINN, PACHPOCTPAHEHHUE
B npupoje, (U3MYECKUe W XUMHYECKHe cBoWcTBa. AzncopOuus. KpyroBopor yriepoma B
npupoae. OKcuIbl yriepoaa, ux GU3NUEecCKue U XMMUYECKHE CBOWCTBA, ACHCTBHE Ha >KUBBIC
OpPTaHU3MBbl, MOJYYEHHE W MPUMEHEHHE. JKOJIOTHYECKHE MPOOJIEMBl, CBA3aHHBIE C OKCHUAOM|
yraepona(”); TMnoresa riao0aJbHOTO MOTEIJICHUS KiIMMaTa; MapHUKOBBIN 3 dekT. YrombHas
KHCIIOTa M €€ COJNM, MX (PU3NYECKHe M XMMHUYECKHE CBOMCTBA, MOIYyYCHHWE M NPUMEHEHHE.
KauecTBeHHas: peakiyst Ha KapOOHAT-HOHBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEUIINHE,

IIPOMBINIVICHHOCTH U CCJIIbCKOM XO3SHCTBE

2.6

HepBOHa‘laﬂBHBIe MOHATHS 00 OpPTraHUYCCKUX BCIICCTBAX KaK O COCAUHCHUAX yIJIiepoaa (MCTaH,
OTaH, STWJICH, AllCTUJICH, 3TAHOJI, INIUICPHUH, YKCYCHAasA KI/ICJ'IOTa). Hx coctaB m XuMMHUYECKOE

ctpoenue. [loHATHE O OMOIOTUYECKU BaKHBIX




BCILICCTBAX: XHUpaAX, 6em<ax, yriieBoaax - U HUX pOJU B KH3HU YCJIIOBCKA. MaTepI/Ia.]'ILHOC

CANHCTBO OPTraHNYCCKUX U HCOPraHNYCCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemumnii, ero pusmueckne 1 XUMUYECKHE CBOHCTBA, MOydeHne U TpuMeHerne. CoeTnHeHuns
KpeMmHUs B ipupoae. O0mue npeacraBieHus o0 okcuae kpemuus(I'Y) u KpeMHUEBOI KucioTe.
Cunukatel, WX HCIOIB30BaHUE B OBITYy, MEIHWIMHE, NPOMBIIUICHHOCTH. BaxHelne
CTpOUTENBHBIE MaTepualbl: KepamMHKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. [Ipobremsl

0€30IMacHOr0 MUCITONL30BAHMS CTPOUTCIIbHBIX MAaTCPHUAJIOB B MOBCEAHECBHOM KU3HU

2.8

XUMHUYECKUI 3KCTICPUMEHT: U3yUCHHUE 00pa3I0B HEOPraHUYCCKUX BEIIIECTB, CBOMCTB COJISTHOH
KHCJIOTHI; IPOBEJICHIE KAYSCTBCHHBIX PEAKIIUN Ha XJIOPUI-UOHBI U HAOJI0ICHHUE IPU3HAKOB UX
[MPOTEKAHUs; OMBITHI, OTPaKamoNue (U3NYSCKUE M XUMUYECKHE CBOWCTBA TaJIOTCHOB M MX
COeIMHEHUH (BO3MOYKHO MCIIOJIb30BaHHE BHEOMAaTEpUalioOB); O3HaKOMJIEHHE ¢ oOpaslaMu
XJIOPUIOB (TAJIOTEHHUIOB); 03HAKOMIJICHHE C 00pa3liaMH Cepbl U €€ COCTUHEHUSIMH (BO3MOMKHO
MCTIONb30BAaHUE BUICOMATEPUANOB); HaONMIOACHUE TMpoliecca OOYIIIMBaHHUA caxapa TMoJ
ECTBUEM KOHLIEHTPUPOBAHHOW CEpPHOM KHUCJIOTBI; HW3YYEHHE XUMHUYECKUX CBOWCTBH]
pa30aBICHHON CEPHOM KHCJIOTHI, NMPOBEACHUE KAYCCTBEHHOW peakiMd Ha CyIb(aTHOH U
HaOJIoIeHNE MpU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHHE C (PU3MYECKHMHU CBOMCTBaAMH a30Ta,
dochopa M uX coenuHEHHN (BO3MOXKHO WCIIOJIB30BaHUE BHUIACOMATEPUANIOB), OOpasiiaMu
a30THBIX U (ocHOpHBIX yMOOpeHMIA; MOJydeHHe, COOMpaHue, paclo3HaBaHUE W HM3YUYCHUC
CBOMCTB aMMHaKa; MPOBEJICHNUE KAUSCTBCHHBIX Peakinii Ha MOH aMMOHHSA M (ocdaT-uoH U
M3Yy4EHUE IPU3HAKOB HUX IPOTEKAHMS, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHATIOB); H3Y4YE€HHE MO/IeNel
KpUCTAUTMUECKNX PEmETOK anMasa, Tpadura, QyiiepeHa; O3HAKOMIICHHE C MPOIECCOM
a7COpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM W YCTPOHCTBOM MPOTHBOIa3a;
MoJTydeHue, coOMpanne, paclio3HaBaHUe M U3yUCHHE CBOWMCTB YIJIEKHUCIIOTO ra3a; MpOBE/ICHHE
Ka4eCTBCHHBIX PEAKITUH Ha KapOOHAT- M CHIIMKAT-MOHBI U H3yYeHNE MMPU3HAKOB UX ITPOTEKAHIS;
03HAKOMJICHUE C TIPOIYKITUEH CHITMKATHON HMPOMBINIIICHHOCTH; PEIICHIE SKCIIEPUMEHTATBHBIX

3aa4 1o TeMe «BakHele HeMeTaUIbl U KX COSIUHEHU

MeTamisl 1 uX COCOAMHCHUA

3.1

OO0mas xapakTeprUCTHKa XUMHUYECKHX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUH WX TIOJIOXKEHUS B
[lepuonnueckoit cucreme Xxumuueckux sneMeHToB [[.J. MeHneneeBa U CTpOEHHUS aTOMOB.

CTpOCHI/Ie METauI0B. MeTammyecKas CBs3b U




MCTAJUINYCCKAA KpUCTAJUINICCKAd peméTKa. BHCKTpOXI/IMI/I'{eCKI/Iﬁ paa HaHpSI)KeHI/Iﬁ METAJJIOB

3.2

duznyeckue M XHUMHUYECKHE CBOMCTBA METAJLJIOB. O6HII/I6 CITIOCOOBI MOJIy4YCHUSA METAJIJIOB.
[lonsiTue o KOppO3ur METAJIJI0B, OCHOBHBIC CIIOCOOBI 3allIUThI UX OT KOPPO3UHU. CnaBbl (CTa.]'IL,

YYT'YH, JIOpAIOMUHHN, OpOH3a) U X IPUMEHEHHUE B OBITY M MPOMBIIILIICHHOCTH

3.3

[llenounble MeTauibl: nojioxkeHue B Ilepuoguyeckoi cucteMe XUMUYecKux 3ieMmenToB JI.1.
MeHeneeBa; CTPOCHHE WX aTOMOB; HaXOXIeHHWE B mpupojne. PH3MYecKHe W XHUMHYCCKUC
CBOICTBA (Ha mpuMepe HATpHs U Kajaus). OKCHIIBI ¥ THAPOKCHIIBI HATpHs U Kanws. [IpuMmeneHme

[[ICJIOYHBIX METAJUIOB U UX COCIMHCHHI

3.4

[LlenouHO3eMENbHBIE META/UIBI MarHU U KaJlbLUU: MOJOKEHUE B l[lepuoanueckon cucremel
xuMuueckux 3nemMeHToB .M. MenzaeneeBa; CTpoeHME UX aTOMOB; HAaXOXKJIEHHE B MPUPOJE.
duznyeckrue 1 XMMHUUYECKHE CBOMCTBA MarHus M Kaiablinsl. BakHeime coequHEHUs KaJbIIus

(okcu, TUAPOKCH, cor). JKECTKOCTH BOABI M CITOCOOHI €€ yCTpaHCHHS

3.5

AfoMUHHA: TonoxkeHne B llepumommdeckodt cucremMe XuMHUYeCKHx odnemeHToB .M.
MeHeneeBa; CTpOSHUE aTOMa; HaXOKIAEHUE B Ipupoae. PU3NYecKue U XUMUYECKHE CBOMCTRA]

amroMuHAA. AMGOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUAA ATFOMIHHS

3.6

Kenezo: nonoxxenue B Ilepuonnyeckoil cucreme xumuueckux snemeHTos .M. Menneneena;
CTPOCHHE aToMa; HaxOoXIeHHe B npuposae. Pu3nyuecKue U XUMHUYECKHE CBOMCTBA JKele3a.

Oxcuppl, ruapokcunbl u conu xkeneza(l1) u xemesa(lll), nx cocra, CBOICTBA U TIOTYUYECHHE

3.7

XUMUUYECKHI OKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METaUIOB W CIUIABOB, HX|
(U3NYECKUMH  CBOMCTBAMH; H3ydYeHHE pE3yJIbTaTOB KOPPO3MH METAIOB  (BO3MOXKHO
HCTIOJIb30BaHKE BHCOMATEPUANIOR ), 0COOCHHOCTEH B3aNMO/ICHCTBHUS OKCHIA KAITBIIVS M HATPUS]
C BOMOH (BO3MOXXHO HCIOJIL30BAHUE BHJCOMATECPHAIOR); HCCICIOBAHUE CBOWCTB KECTKOH
BOJIbI; TIPOLIECCA TOPSHHUS JKeNe3a B KUCIOpo/ie (BO3MOXKHO HCIIOIh30BAHUE BUICOMATEPUAIIOB);
[MPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEaKIMid Ha WOHBI (MarHWs, KaJbIUs, ATFOMUHHS,
nuaka, oxkemeza(ll) wu xenmesa(lll), memu(11); HaOmromeHWE W OMNKCAHWE MPOIECCOB
OKpalIMBaHWs TUIAMEHH HWOHAMU HATpUs, Kajaus W Kaiblus (BO3MOXXHO HCIIOJNIb30BAHUE
BHUJICOMATEPHUATIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THUIAPOKCHAA ATIOMHHHS U
TUIPOKCH]IA IMHKA; PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaykHelIre MeTauTbl 1 uX

COCOIUHCHUA




XHUMHA U OKpy’Karolias cpenia

4.1

HoBble MaTepHaibl B TEXHOJIOTHH. BelecTBa 1 MaTepHalibl B TTIOBCETHEBHOM KU3HH YEIOBEKA.
XuMusi 1 370poBbe. bezomacHoe MCIOIh30BaHME BEIIECTB M XUMHUYECKHX peakiuii B OBITY.

HepBaﬂ ImoMomib IIpu XUMHYECCKHX OXKOrax U OTPaBJICHUAX

4.2

OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsa3HeHne okpyxaromei cpeast [1/1K.
Pob XMMUW B PELICHUH 3KOJOTHYECKHUX MpoOieM. [IpuponHbie UCTOYHUKH YTIIEBOAOPOAOB
(yroiap, NpUpOIHBIA Ta3, He(PTH), MPOAYKTHI HX TNepepadoTKH, WX pPOIb B OBITYy H

IIPOMBIIIJICHHOCTH

4.3

XUMHUYECKHA SKCIIEPUMEHT: HM3y4YeHHe OOpaslloB MaTepHalioB (CTEKJIO, CIUIaBBl METAIIIOB,

[MOJIMMEPHBIE MaTEPHUaIbl)




INPOBEPSEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0

TpedoOBaHMS

[IpoBepsieMbie TPEOOBAHHUS K NMPEIMETHBIM Pe3yJbTaTaM 0a30BOro
YPOBHSI 0CBOEHHsI 0CHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTO

o0m1ero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 N03HABAEMOCTH SIBJICHUH MIPUPOABL, TOHNMaHUE OOBEKTUBHON 3HAYUMOCTH OCHOB
XMMUYECKOM HayKh Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, KOMIIOHEHTa
o0Imell KyJbTYypbl W MPAKTHYECKOH MAEATEIBHOCTH YEIOBEKAa B  YCJIOBHAX
COBPEMEHHOT'0 OOIECTBa; MOHUMAHUE MECTa XUMHU CPEIOH IPYTUX €CTECTBEHHBIX

HayK

1.2

0 HaYYHBIX ME€TOAAX INO3HAaHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX 1 TECOPETUICCKUX|
METOHdaX MCCICAOBAaHUA BEIICCTB W U3YUCHUA XHUMHUYCCKUX pCaKHHﬁ; YMEHUE

M CIIOJIb30BaTh MOACIN IJIA O0OBSICHCHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nPoPEecCUOHATBLHOW JEATSIILHOCTHA, CBA3aHHBIX C XHUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha JOCTHIXCHUAX XUMHYECKON
HAayKH, YTO TO3BOJUT OOYYAIOIIMMCS pacCMaTpuBaTh XUMHIO Kak chepy cBoei
Oyaymeit nmpodeccHoHanbHOM AEATENTFHOCTH U CeNaTh OCO3HAHHBIN BHIOOP XHUMUY]
Kak TpoQUIBHOTO TpeaMeTa IpH Tepexofic Ha YpPOBEHb CPEJHEro O0OIIero

oOpa3oBaHus

BilajeHne CUCTEMOM XUMHYECKUMX 3HAaHUH M YMEHUE IPUMEHITb CHCTEMY

XHUMHUYCCKHUX 3H3HI/II>1, KOTOpas BKJIFOYACT:

2.1

BOKHEUIIME XUMHYECKHE TOHATHUS: XUMHUYECKHM 3JEMEHT, aToM, MOJIEKyJa,
BEILIECTBO, IIPOCTOE U CJIOXHOE BEUIECTBO, OJHOPOAHAA U HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJISIpHAs MAacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIA 00BEM, OKCH, KHCIIOTa, OCHOBaHHE, COJb (CpemHss),
XUMUYECKas pEeaKlMs, pPEaKkUUU COCAUHEHUS, PEaKIUU PA3IOKEHUS, peakluu
3aMelIeHNs, peakiuu OOMEeHa, TEIUIOBOW J(PQEeKT peakiuu, OSK30- H
SHIOTEPMUYECKUE DPEAKIUH, PAaCTBOP, MAccoBasl JOJISI XUMUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MACcCOBasl OJIsI M MPOLIEHTHAS KOHIIEHTpAIUsl BEIIeCTBA B PacTBOPE,

AApO aTOMa, SHCKTpOHHHﬁ clIon aToMa, aTOMHas Op6I/ITa.]'H>, paanyc atoma,




BAaJIEHTHOCTh, CTETICHb OKHUCIICHUS, XUMHUYECKasl CBsI3b, AJIEKTPOOTPULIATEIHHOCTD,
[OJISIpHAS U HETOJSPHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJITUYECKAs CBSI3b,
KpUCTaJUIMUECKasl peméTka (aroMHas, MOHHAs, METaJUIMYecKasl, MOJEKYJSIpHas),
MOH, KAaTHUOH, AaHHOH, OJEKTPOJUT ¢  HEINCKTPOJIHT, DICKTPOIUTHYCCKAS
mUCcoIUaIusl, pPEaKiud HWOHHOTO OOMEHa, OKHCIMTEIHHO-BOCCTAHOBHUTECIHHBIC
peakiny, OKHCIWTEIh ¥ BOCCTAHOBUTENb, OKHCIIEHHE ¥ BOCCTAaHOBJICHHE,
DIIEKTPONIN3, XWMHUYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTHUMBIE pEeaKIvH,

CKOPOCTb XUMHUUYECKOM peakiiuu, katanuzarop, IIJIK, koppo3usi MeTaioB, CIIaBbl

2.2

OCHOBOIIOJIAraroue 3aKOHbI XMMHUH: 3aKOH COXpPAaHCHHA MACCHhI, HepI/IOI[I/I‘ICCKI/Iﬁ

3axoH J[.1. MenneneeBa, 3aKOH MMOCTOSHCTBA COCTaBa, 3aKOH ABOTaipo

2.3

TEOPUM XUMHUHU: aTOMHO-MOJIEKYJISIpDHAs TEOPHUs, TEOPUsl DIEKTPOJUTUYECKOU

mrccouanuu

Bragenue ocHOBaMH XUMUUYECKON IPaMOTHOCTH, BKJIIOUAIOIIEH:

3.1

yMEHHE TPaBUIBHO UCIIONb30BaTh N3yUeHHbIE BEIIECTBA U MaTepualbl (B TOM YHCIe
MUHEpalbHbIE yIOOPEHUS, METAITBI M CIUIABBI, TPOAYKTHI ITepepaboTKN MPUPOTHBIX
MCTOYHUKOB YIIIEBOJAOPOJIOB (YIS, IPUPOJHOTO Ta3a, HePTH) B OBITY, CELCKOM
XO3HCTBE, Ha MMPOU3BOJCTBE W MOHMMAaHKME 3HAYCHUS KUPOB, OCIKOB, YIIIEBOJOB
JUIsl  OpraHuM3Ma 4YelOBEeKa; YMEHHE IIPOrHO3UMPOBAaTh BIMSHUE BELIECTB U

XMMHUYECKUX MTPOIIECCOB HA OPraHU3M YE€JIOBEKa U OKPY’KAIOUIYIO IPUPOTHYIO CpPELy|

3.2

YMCHUC MWHTCTPUPOBATH XUMHUYCCKHUE 3HAHUA CO 3HAHUAMU JOPYTUx y‘IG6HBIX

[IPEAMETOB

3.3

HAJIMYKME OmbITa paboThl C Pa3IMYHBIMA HUCTOYHUKAMH WH(QOPMAIMH MO XUMHUH
(Hay4Has W Hay4yHO-TIOMYJISIpHAs  JIMTEparypa, CJIOBapH, CIPaBOYHHKH,

WHTEPHET-PECYPCHI)

3.4

YMCEHHUE 00BEKTHBHO OIICHUBATh I/IH(i)OpMaIJ;I/IIO 0 BCIIECTBax, UX MPEBPAIICHUAX H
MMPAKTUYECKOM TPUMCHCHUHU W YMCHUE HCIIOJIB30BaTh et IJi1 peIICHUsA

y4eOHO-TT03HABATENFHBIX 337124

Biagenue ocHOBaMU MOHSTUITHOTO anmnapaTra U CUMBOJMYECKOTO A3bIKa XUMHUU JIJIs1
cocTaBJICHMsI (POPMYIT HEOPTAHMIECKHUX BEIIECTB, YPABHEHUN XUMUUECKHUX PEaAKITHI;

ocHoBamu xumu4ieckoit Homenkaatypsl (IUPAC u TpuBuanbHOif)




'YMeHne OOBSCHATH CBS3b IMOJOKEHUs d3JieMeHTa B llepmommdeckoil cucreme ¢

YK CJIOBBIMHU XapaKTECPUCTUKaMU CTPOCHUA aTOMOB XUMHNYCCKHX 3JICMCHTOB (COCTaB

5
W 3apsn sApa, oOlee YHCIO JJIEKTPOHOB), PACIPENElICHHEM DJIEKTPOHOB IO
PHEPTeTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOIOB, KAITNS M KAJTbIUS
[IpencraBienne 0 MEpUOJMYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB
6 (paanyc aToma, BJIEKTPOOTPUIATENBHOCTH), MPOCTBIX U CIIOKHBIX BEIIECTB OT|
[OJIOKEHHUS AJIEMEHTOB B Ileproanyeckoii cucteme (B MalbIX MEpUOJax W TIIaBHBIX
MOJTPYIIax) U JIEKTPOHHOTO CTPOSHHS aToMa
7 YMeHne K1acCupuIpoBaTh:
7.1 XUMUYCCKUE DIIEMEHTHI
7.2 HEOpraHUYECKUE BEIECTBA
7.3 XIMHYECKUE PEaKIInu
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH U CTETICHb OKHCIIEHHUS XUMHUYECKUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BUJ XUMUYECKOM CBSI3U M THIT KPHCTATHYECKOH CTPYKTYPBI B COSTMHEHUSIX
8.3 XapakTep cpejibl B BOAHBIX paCTBOpPax BEMIECTB (KUCIOT, OCHOBAHHN)
8.4 OKHUCIIUTENh U BOCCTAHOBUTEIb
9 'YMeHne XxapakTepru3oBaTh QU3NYecKre U XUMUIECKHE CBOMCTBA!
[POCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpaduT, anMas, KpeMHHUH, a3orT,
9.1 dbocdop, cepa, XJop, HATPUHN, KWW, MATHUH, KaJIbIUH, aJIFOMUHAN, )KEJI€30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJIE€ WX BOJIHBIX pacTBOpoB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOMOPOJ, OKCHUABI U TUApOoKcuabl MeTawioB I-1IA rpymm,
9.2 amromuand, meau (1), nuaka, sxenesa (11 u III), okenasr yrnepona (I u IV), kpemuus
(IV), azora u dochopa (Il u V), cepet (IV u VI), cepuucras, cepHas, a30TucTasl,
a30THas, hochopHas, yrojabHasi, KpeMHHEBast KMCJIOTa U UX COJIH)
[POTHO3MPOBATh M XapaKTEepHU30BaTh CBOWCTBA BEIECTB B 3aBHCUMOCTH OT HX
9.3

coCTaBa M CTPOCHUA, NPHUMCHCHHUE BCUICCTB B 3aBUCHUMOCTH OT HX CBOﬁCTB,

BO3MOXXHOCTB IIPOTECKaHUA XUMHYCCKUX HpeBpaHIeHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX




10

'YMEHHE COCTaBISATh MOJICKYJIAPHBIC 1 HOHHBIC YPaABHCHUA peaKuHﬁ, B TOM YHCJIC:

10.1 peakuii HFOHHOro 0OMeHa
10.2 OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIAX ~ XUMHYECKHE CBOWCTBA HM3YYCHHBIX  KJIACCOB  (TPyIIN)
. HEOPTaHWMYECKUX BEIIECTB
10.4 [TOITBEPKIAIONINX TEHETHIECKYIO B3aUMOCBSI3b MEXKAY HIUMH
11 'YMeHHe BEIYUCIATH (TIPOBOAUTE PACcUETHI):
111 OTHOCUTEIILHYIO MOJICKYJISPHYI0 M MOJSPHYIO MaccChl BEIIECTB, MAacCCOBYIO JIOJIO
. XUMHNUYCCKOT'O 2JIEMEHTAa B COCANHCHUU
11.2 MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €ro Maccy, 00beM ra3on
11.4 110 YPABHCHHUAM XUMUYCCKUX peaKHI/Iﬁ 1 HaXOJWUTh KOJIHYCCTBO BCIICCTBA, O6BéM H
. Maccy peareHTOB WK MPOIYKTOB pEaKiuu
12 Bnagenue (3HaHHE OCHOB):
OCHOBHBIMA  METOJaMH HAy4yHOTO TIO3HaHWsA (HAONMIOJeHWe, W3MepeHHe,
12.1 DKCIIEPUMEHT, MOJISIIMPOBAHNE) MPH W3YYEHUHM BEIIECTB U XUMHUYECKUX SBICHHIA;
yMeH#e c(hopMyIMpoBaTh MPOOIeMy U MPEITIOKUTH ITyTH e€ peleHHs
122 Oe3onacHO pabOThl C XWMHYECKUMH BEUICCTBAMH, XHMHYECKOW MOCYIOH U
. 1abopaToOpHBIM 000pyIOBAaHHEM
MpaBujiaMd  O€301aCHOTO  OOpallleHus ¢  BEIIeCTBAMH, UCIOJIb3yeMBIMH B
HOBCGZIHGBHOﬁ JKN3HU, IMpaBUJIaMU NOBCACHHA B LCIIAX cGepemeHI/m 300pOBbBA U
123 OKpY>Karomel MPUPOTHON Cpelbl; TOHNMaHNe Bpea (OIMacHOCTH) BO3JACHCTBHS HA
. KHNBbIC OpraHu3MbIl onpenenéHme BCHICCTB, CHOCO6OB YMCHBUICHUA 41
MIPECOAOTBpalICHUA UX BPEAHOI'O BO3IICI71CTBPI$[
13 Haimune npakTHUECKUX HAaBBIKOB IIAHWPOBAHMS M OCYLIECTBICHUS CIIEIYIOLINX
XUMUYECKHUX SKCIIEPUMEHTOB!
M3ydyeHHEe M ONHcaHue (UIMUECKUX CBOMCTB BEIIECTB; O3HAKOMIIGHHE C
13.1 (U3NUECKUMH U XMMUYECKUMH SIBIICHUSMH; OIBITHI, WIIIIOCTPUPYIOIINE NPU3HAKY]
[POTEKAHUSI XUMHUYECKHX peaKui
13.2 M3ydeHne CIIOCO0O0B pa3esieH s cMecei
13.3 [oJTydeHHe KIUCIOPOia M H3yUeHHE €T0 CBOWCTB; MOJIYUYeHHE BOOPOa U




M3YUYCHHUC CTr0 CBOﬁCTB; NOJIyYCHUC YTJICKUCJIIOTO ra3a U HU3YUCHHUC Cro CBOﬁCTB;

MMOJIYYCHUC aMMHAKa U U3YyYCHUC €TO CBOMCTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MACCOBOM IOJIEM PacTBOPEHHOTO

BCIICCTBA

13.5

MpUMEHEHWE HWHIUKATOPOB (JlakMyca, MeTwiopawka u (eHondranenHa) s

OTIpeIeNIeHHs XapaKTepa Cpeibl B pacTBOPaxX KUCIOT U IIeT0deh

13.6

HCCIIECOBAHNUE U OITMCAHUE CBOMCTB HEOPTaHUYCCKUX BEIIECTB PA3IMYHBIX KIIACCOB;
M3y4eHUE B3aUMOJACUMCTBUS KHUCIOT C METallaMHM, OKCHAAMH METaJUIOB,
pacTBOPUMBIMM ¥  HEPACTBOPUMBIMU  OCHOBAaHUSMHM, COJISIMH, IOJIYICHUE
HEPAaCTBOPUMBIX OCHOBAHHI, BBEITECHEHHE OJHOTO METallia JPYTUM U3 PacTBOPa

CoJIu; UccienoBaHue aM()OTEPHBIX CBOMCTB TUAPOKCHIOB AJTFOMUHUS U IIMHKA

13.7

pelIeHne JKCIepUMEHTANBHBIX 33mad 1o TemaMm: «OCHOBHBIE  KJIacChl
HEOPTaHHMYECKUX COEIMHEHHI; «DNMEeKTPOTUTHIECKAS JIACCOLALIUAY,;
«Baxneimue HeMeTallabl M WX COCOWHEHHSM»;, «BakHEHIHE MeTaliabl M HX|

COCOUHCHUA

13.8

XUMHYECKHE SKCIEPHUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHMS PEaKIHit
MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIWH Ha NPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax WOHBI: XJOPHI-, OpoMuUA-, HOAWI-, cyibdar-, ¢ocdar-, kapdoHar-,
CHJIMKAT-aHHOHBI, THIPOKCHJI-MOHBI, KaTHOHbI aMMOHHS, MarHus, KaJbIHs,

QITIOMUHUS, Jkelre3a (2-+) u xkenesa (3+), meau (2+), nuHKA

14

YMmenue:

141

MMPCACTABJIATL PE3YyJIbTaTbl JKCICPUMCHTA B (bopMe BBIBOJIOB, A0Ka3aTCIbCTB,

rpadUKOB M TaOJUII U BBISBIATH SMITUPUIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCXKIY p€aibHO Ha6.HIO,ZIaeMI)IMI/I XUMHUYCCKHNMU ABJICHHUAMU H|

MporeccamMy, NPOUCXOAAIIMMHA B MaKpo- M MHUKPOMHpPE, OOBSCHITH MPUIHHBI

MHOT000pa3ns BEIIECTB




HHEPEYEHbD 3JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Koa [[IpoBepsieMblii 3JIEMEHT COJIePKAHMS
1 [lepBoHAYATEHBIC XUMHYECKHAE TTOHATHS
1.1 |{Yucteie BemecTBa U cMech. CITOCOOBI pa3IeieHs cMecei
19 ATOMBI M MOJIEKYJTBI. X UMHYECKHE IeMeHTHI. CHMBOJIBI XUMHUYIECKHX diieMeHTOB. [IpocTrie
. W CIIO’KHBIC BEIICCTBA.
13 Xumudeckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIeMEeHTOB. CTETIeHb OKHCIICHHS
3aKOH TOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTEIbHAs atroMHas Macca. OTHOCHUTEIbHAsS
1.4 |monexynsapnas macca. MaccoBasi 10J11 XUMHYECKOTO ]IEMEHTA B COETMHEHUM
15 KonmuecTBo BemectBa. Mons. ModsipHast Macca. MomsipHbelii 00bEM ra3oB. BzanmocBs3b
. KOJTIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €TUHUIL BEIIECTBA
16 duznyeckre U XUMHUYECKHE SBICHHS. XHUMHYECKAs peakuus U e€ NpU3HaKU. 3aKOH
. COXpaHEHUS MacChl BEIECTB. XUMUYECKHE YPaBHEHUS
5 Ilepuonnuecknii 3akoH u Ilepuonmueckass cucrema Xxumudeckux saemeHToB J[.H.
MenneneeBa. CTpoeHuEe aTOMOB
[lepuonnueckuii 3akoH. Ilepuoguueckass cucreMa XUMHYECKHX daemeHToB ..
2.1 Menpeneesa. [lepuonpt n rpynmnbl. OU3NYECKUI CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB
Meproa U TPYIIIBI AIIEMEHTa
Crtpoenue atromoB. CocTaB aTOMHBIX sijiep. M3oTombl. DnekTpoHbl. CTpoeHHEe AIIEKTPOHHBIX|
2.2 |oGonouek aTtomoB nepBeix 20 xumumueckux sneMeHToB llepuoauueckoin cucremst JI.U.
MeHeneena
3aKOHOMEPHOCTH B U3MEHEHHHM CBONCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB,
23 Kanmus, Kanblous (paguyca aTOMOB, 3JCKTPOOTPULATEIEHOCTH, METAUIMYECKUX U
. HEMETAIUTMYECKUX CBOWCTB) M UX COSIMHEHUN B COOTBETCTBHUH C TIOJIOXKEHHEM 3JIEMEHTOB B
[lepuonnueckoit CUCTEME U CTPOCHUEM UX aTOMOB
3 CtpoeHue BelecTBa
Xumuueckas CBSI3b. KoBanenTtHas (monstpHAs u HETOJIIpHAs ) CBSI3b.
3.1  |DnexTpooTpHuATENEHOCT XMMHUYECKHX 31eMeHTOB. MOHHas cBs3b. MeTamiuaeckas CBSI3b




Tumnel KpUCTATLNIMYCCKUX peHléTOK (aTOMHai[, HOHHas, MeTaJ’IJ’II/IIIeCKaH), 3aBHUCHUMOCTD

3.2 [CBOJCTB BelEeCTBa OT TUIAa KPUCTAUIMIECKOH PEMIETKY U BHIa XMMUYECKOI CBA3H

4 Baxueiimme mpeacTaBUTeTN HEOPraHWYECKHX BemecTB. HemeTammsl M WX COETUHEHWS.
MeTalisl M UX COeTMHEHUS
Krnaccudukamuss ©w ~ HOMEHKIATypa  HEOPTaHWYECKUX  COCOUHEHHN:  OKCHIIOB
(coneoOpasyromme: OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) W HECOIe00pa3yIoIIue;

4.1 locHoBanmii (WIENOYM M HEPACTBOPUMBIE OCHOBAHHSA); KHCIOT (KUCIOPOACOAEPKALINE W
OCCKHUCIOPOIHBIC, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CpETHUX U KHUCITBIX)

42 duznyeckre U XMMUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIOB: BOAOPOJA, XJIODPa,
KKCIIOpoJia, Cephl, a3ota, ocdopa, yriaepoaa, KpeMHUS

43 Du3nvecKkre 1 XUMHUIECKE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATPUS, KAJIH,
Maraust ¥ KalbIIHs, ATFOMHHUS, JKeJIe3a. DIEKTPOXUMUYECKHUH Psii HAPSHKEHU METaIJIOB

44 duznyeckre ©W XUMHYECKHE CBOMCTBA  BOJIOPOJHBIX  COCOUHEHUH  HEMETaUIOB:
XJIOPOBOJIOPO/1a, CEPOBOAOPOAA, aMMHUAKa
Du3ndeckre 1 XUMUYECKHE CBOMCTBA OKCHIOB HeMeTauioB: cepsl (IV, VI), azora(11, IV, V),

4.5 \pocdopa(lll, V), yrnepona(11, IV), xpemuus(I'Y). ITonydeHne oKCHI0B HEMETAIIOB

46 Xumrpaeckue cBoicTBa okcu10B: MeTasioB |A-IHA rpymnm, nuaka, meau(Il) u xemneza(Il, III).
[lomryueHue OKCHI0B METAIIOB
XMMUYECKHE CBONCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCHIIOB (HA MIPUMEPE THAPOKCHIOB

4.7 lamomunus, xKenesa, MHKa). [lonyuenne ocHOBaHMI U aM(pOTEPHBIX THAPOKCHIOB
OO0mme XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJIOPOTHOM, CEPOBOIOPOIHON, CEPHUCTOM,

48 CepHO#, a30THOH, (ocHOopHOH, KpeMHHEBOW, yrojbHOU. OcoOble XMMHUYECKHE CBOWCTBA
KOHLICHTPUPOBAHHON CEPHOM U a30THOU KUCIIOT. [lonydeHue Kuciaor

4.9 |O0mue XMMHYECKUE CBOMCTBA cpeiHuX coiei. [lonyueHue cosei

410 [lony4enue, coOupaHue, paco3HaBaHue BOAOPOAA, KHCIOPOAa, aMMHaKa, YrIIEKUCIIOro ra3a
B 1a00paTOpUH

411 [lony4yeHne amMMuaka, CEpHOW M a30THOH KMCIIOT B MPOMBIIUIEHHOCTH. OO1IMe crnocoObl

TMOJIy4YCHUSA MCTAJIJIOB




4.12

['eHeTHUECKAS CBSI3b MCKAY KJIaCCaMU HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

X MMHUYCCKHE peaKkuun

5.1

Krnaccudukamms XUMAYECKIX PEaKIi 10 Pa3IMYHBIM MpPHU3HAKAM: 110 YUCIy M COCTaBYy
YYIaCTBYIOIINX B PEAKIMU BEMIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHIO CTeNeHeH

OKHCJICHUA XUMHUYCCKHUX 3JICMCHTOB

5.2

TemnoBoit 3dekr XUMHYECKOH peakuuy, TEPMOXUMHYECKHE YpaBHEHHS. OK30- H

OHIOTCPMUYCCKUC PECAKIIUU. TCpMOXI/IMI/I‘-ICCKI/Ie YpPaBHCHUA
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OKHCIUTEIHHOBOCCTAHOBUTEIIHLHEIC pcaKkuuu. OKHCIIMTEIN M BOCCTAHOBUTEIIH. HpOI_IGCCI)I
OKHCJICHUSA M BOCCTAaHOBJICHUS. 3JICKTpOHHLII>'I 0anaHC OKHCINUTEILHOBOCCTAHOBUTEILHOMN

peaxiyu

5.4

Teopust SIEKTPONUTHYECKON Aucconuanuud. KaTWoOHBI, aHHOHBL. JJCKTPOIUTHl U

HEeAIeKTPOSUThl. CHIIbHBIC U ClIa0ble 3JeKTPOIUThL. CTENeHb TUCCOIUAIIH

5.5

Peakiuy MOHHOTO OOMEHa. YCJIOBUSI MPOTEKaHWsl peakuii HOHHOTO OOMEHa, TOJIHBIE U

COKpAILlEHHBIC MIOHHBIE YPaBHEHUS Peakui

XHUMHMsI U OKpY’Karollas cpena

6.1

BemectBa U Marepualibl B MOBCEIHEBHOM >KHU3HHU 4YENOBEKa. be3omacHoe HCIob30BaHUE
BEIIECTB U XHMHYECKUX PEaKIHii B T1abopaTopuu 1 ObITy. [lepBas moMoms mpu XUMAIECKUX

0JKOraxX U OTPABJICHUSAX

6.2

XHMMHUYECcKOoe 3arpsi3HEHHE OKpY’Karolel cpebl (KUCIOTHBIE JO0XKIH, 3arpsi3HEHHE MOYBHI,
BO3IyXxa M BOJOEMOB), CHOCOObI ero mnpenorspameHus IIpexenbHas gomycTHMas
koHueHTpanust BemectB ([IJIK). Pomp xumum B pemeHHH 3KOJIOTHYECKHX MPOOIIEeM.

VcuieHne mapHUKoBoro 3¢ exTa, pa3pylieHre 030HOBOTO CII0s

6.3

[Ipumenenue cepbl, asora, ¢ocdopa, yriepoga, KpeMHHS M UX COEAMHEHHHA B OBITY,
MeAWIIHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03siiicTBe. [IpumMeHeHne MeTanioB W CIUIaBOB
(ctanb, 4yryH, AIOPIIOMUHHNA, OpoH3a) B OBITY M NPOMBIIIICHHOCTH HX COEIMHEHHH.

[lonsrue o KOppO3un METAJIJIOB, OCHOBHBIC CITIOCOOBI 3alIUTBI UX OT KOPPO3HUU

6.4

[IprponHbIe UCTOYHHUKH YTIIEBOAOPOAOB (Yroib, MPUPOAHBIN Ta3, He(TH), MTPOAYKTHI HX

nepepaboTKu (OCH3MH), UX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘laﬂBHBIe MOHATHS 00 OpTraHHNYCCKUX BCHICCTBAX KAK O COCAMHCHHAX YIJICPOAQ|
(MeTaH, 9TaH, JTWJICH, AUCTWICH, JTAHOJI, TJIMICPHUH, YKCYCHad KI/ICJ'IOTa). Ilonsatue o
OMOJIOTMYECKH Ba)KHBIX BCIIECCTBAX: JKHPaAX, 6em<ax, yriieBoaax - U MUX POJIM B KHU3HU

4CIIOBCKA




PacuéTrr:

7.1 |mo ¢hopMynaM XUMHUYECKHX COETNHEHUI
7.2 |Macchl (MAacCOBOI) JOJIH paCTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 |10 XMMHUYECKUM YpaBHEHUSIM
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METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1. Xumus : rexnonorunyeckue kapthl K yueonuky O. C. 'abpuensna «XuMusl. 8 KJ1accy : METOJIHIECKOE
nocobue / JI. . AcanoBa. — M. : JIpoda, 2018

[TocoOue mpenHa3HaYeHO TSl YIUTENIeH XUMUH, pa0OTaIOIIMX B 00IIe00pa30BaTeIbHBIX OPraHU3AIUSIX 110
yueOHuky «Xumust. 8 kinace» O. C. I'abpuensna. Coep>KUT TEXHOIOTHUECKUE KapThl YPOKOB, B KOTOPBIX
MPeICTaBICHBI 0000IICHHBIC TITAaHUPYEMbIE 00pa30BaTeIbHbIC PE3YJIbTAThI (TIPEAMETHBIC, METAIIPEIMETHBIC,
JINYHOCTHBIE), OPraHN3alMOHHAS CTPYKTYpa U XOJ YPOKOB.

HUcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-kartv/

1. Xumus : Texnonoruueckme kapThl K yueOauky O. C. [N'adpuensgaa «Xumusa. 9 Kiaccey : METOIUUECKOE

mocobue / JI. 1. AcanoBa. — M. : Ipoda, 2018
[TocoOue mpenHa3Ha4YeHO A yUUTENeld XUMUH, padOTaIOMX B 00IIe00pa3oBaTeNbHBIX OPTaHU3AINIX
0 YIeOHUKY «Xumus. 9 xmacey 0. C.Tlaopuensaa. Comnepxur

TEXHOJIOTUYCCKUC  KapTbhl  YPOKOB, B KOTOPBIX IPCACTABJICHBI O606I].I€HHI>I€ IJIaHUPYCMBbIC
06p8,30BaTeJ'IBHLIG PE3YIbTaThI (Hpe,I[MeTHI:Ie, MCTAIIpEAMETHELIC, J'II/I‘IHOCTHBIG), OpraHu3anmoOHHasdg

CTpyKTypa 51 X0 YPOKOB.
Hcrounuxk: https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-kartv-gabrielvan/

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. https://edu.gov.ru/ - caiir MuntnipocBenieHus PO.

https://eds00.ru/ - caiit «EquHoe copepkanue 00IIero o0pa3oBaHUsy.

http://samregion.edu.ru - caiitr MuaucTepcTBa 0Opa3oBanus U Hayku CamapcKoi
oOracTu.

http://obrnadzor. gov.ru/ - ®enepanpHas ciry>x0a 1o Haa30py B cepe oOpa3oBaHus U
HayKH.

. Wwww.fipi.ru -denepanbHbIif HHCTUTYT TEIarOTHICCKUX U3MEPEHUMA
(DUIIN).
https://edsoo.ru/constructor/ - KorctpykTop pabodux mporpamm.

._http://www.prosv.ru - caiit usgarensctBa «IIpocBemeHue.
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