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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJi€HAa Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (QeacpalibHONH padoueii Nporpammbl
BOCIIUTAHUS U C YUETOM KOHIEMIUN MPENOAABAaHUs YUYEOHOTO MPEeaAMETa « XUMUSD»
B 00pa3oBareyibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIUTAHUS M PaA3BUTHA OOYYAMOIIMXCS CPEACTBAMH Y4YEOHOTO
NPEAMETA,  YCTAHABIIMBACT 00s13aTenbHOE MIPEAMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl 0 XWMHH, OINPEACISIET KOJIMYECTBEHHBIE M
KQUE€CTBCHHBIC XapaKkTEPUCTUKA COJIEPIKaHUS, PEKOMEHYEMYIO
MOCIEAOBATENLHOCTh  M3YUYCHHST XHMHHM C  YYETOM  MEXKNPECIAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanuzanu TpeOOBaHWM K pe3yjibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeNIbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00LIEr0 0Opa3oBaHMsl, a TAKKE TPeOOBaHUWMA K
pe3yabpTaTaM 0Oy4YeHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHOM ACITENRHOCTH OOYYarolmerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CITy’)KAT OCHOBOW Jsi (POPMUPOBAHUS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npo0eM yCTOMYMBOrO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPrETHUCCKOM,
NUIICBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIi  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIBTYPhI INYHOCTH, €€ 00IICH U (PyHKIIMOHATLHOM TPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CAMOCTOSTENIbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATIBHON ACITENbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETTOCTHOTO B3IJIA1a HA €AMHCTBO IIPUPOABI U YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPAMOTHOCTH 00YYarOIIUXCH,



CnoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHONICHHWS K E€CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKIIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBjcHHUs B OOYYEHUMM XMMHUU OOECHEUYMBAKOTCS CIECHHA(PHKON
COJEP)KAaHUSl  y4eOHOrOo  MPEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTUYECKH
aJANTUPOBAHHBIM OTPAXKCHUEM 0A30BOM HAYKM XUMHUM HA OMPEACTEHHOM 3Tane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIEro o0pa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHME OOYYAOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYeCKO XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBI IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHur0. COAECPXKAHUE CKIIAJbIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3T CUCTEMBl CTPYKTYPHO OPraHHW30BAaHbl MO MPUHIUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJIAPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [ lepuommnueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— TMpeACTaBleHUH 00 BIICKTPOJMTUYECKOH JNWUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHSL K JPYTrOMY, BBINOJHSAS (PYHKUMU OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA U IOJYYEHUS
MU3Y4YaEMBIX BEILECTB.

OcBOocHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECHA HAYYHON KapPTUHBI MUAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IMO3HAaHHWA B Hayke. M3yuyeHue XMMHU MPOUCXOAWUT C MPUBICYCHUEM
3HAHWHA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpy>KaroIUidl MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3y4YeHMH XUMUW TPOUCXOMUT (POPMHPOBAHME 3HAHWUK OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOIrO MpeAMETa COCTOMT B (POPMUPOBAHWUH CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



OpuOOIICHUM K HAyyHbIM METOJAaM T[O3HAHWsI MPU M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKUuii, B (OPMUPOBAHUMN U PA3BUTHU MO3HABATEJbHBIX YMEHUN U
UX TMPUMEHEHUM B YyueOHO-TMO3HABATENLHOM M y4eOHO-HCCIEA0BATENLCKOM
JESITENBHOCTH, OCBOECHUM MpaBWil O€30MacHOro oOpalieHusi ¢ BEHIECTBaMHU B
MMOBCETHEBHOM JKU3HMU.

[Tpn M3ydyeHMM XMMHUHA HA YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUsl BAKHOE
3HAYEHUE MPUOOPEIN TAKUE 11T, KaK:

— (opMUpOBaHME WHTEIJICKTYAJIbHO Ppa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO PELICHUH,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM >KU3HU;

—  HampaBJICHHOCTb  OOyYEHHsS HA  CUCTEMaTHYEeCKOE MPUOOLICHUE
00y4aroluxcsi K CaMOCTOSTENIbHOM TMO3HABATENbHONW JEATEIBHOCTH, HAYYHBIM
METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— 00eCneYeHHEe YCIIOBUMA, CIOCOOCTBYONIUX MPUOOPETEHNIO 00YHAKOIITUMUCS
OMbITa Pa3HOOOPA3HOM ACATENBHOCTH, MO3HAHWS W CAMOIMO3HAHMSI, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIONIMX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUIOB JAEATEILHOCTH;

— (¢opmupoBanue oOwmWeld (YHKUUOHAIBHOW W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUNH OOBACHATH W OLICHUBATH SIBJICHUS
OKpY>KarolIero MUpa, UCMOJb3ysl 3HAHUS W OMBIT, MOJYYEHHBIE MPU H3YYCHUU
XUMUM, TPUMEHATHh MX TMPH PEUICHUMH OPOOJEM B MNOBCEIHEBHON >KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue Yy OOyYalOIIUMXCSd TyMAHUCTHUUYECKUX OTHOLICHUH,
NOHUMAHMSI LEHHOCTH XUMMWUYECKUX 3HAHUN s BBIPAOOTKA HKOJOTUYECKU
LENeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENIX
COXPaHEHUs CBOETO 3I0POBbA U OKPYIKAFOLIEA HPUPOJHONA CPEIBI,

— pa3BUTHE MOTHMBALIUM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOGHHS OOIICUYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOPY MpOo(uis U HAMPaBICHHOCTH AAJbHEHUIIETO
0Oy4YeHHSI.

OOwiee 4YMCiIO YacoB, OTBEAEHHBIX Uil M3YYCHUS XUMHUM Ha YPOBHE
OCHOBHOTO 0011ero o0pazoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [oHsATHE O METOAAX MO3HAHHMS B XMMUHM. UKMCThIC BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKUE 3IEMEHThl. CHMBOIBI XUMWYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewmecTB. OTHOCHTENbHAS AaTOMHAas —Macca.
OTHOCHUTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX €OUHMI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCIUHEHHHA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCYI0i, mpaBuiamMu padoTel B 1abOpaTropuu u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCAUMS BOJBI) U XUMHUYECKHX (FTOPEHUE CBEYM, MPOKATIMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHIOM Oapwus, pa3sIoKeHHE TMAPOKCHAA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JC/ICHUsl CMECEH: C MOMOINBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONHMCAHHME  PE3YJbTATOB  MPOBEACHUS  ONbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopona B OPHPOAE, (PU3MUECKHE M XMMHUYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucnopoaa. CrocoOsl



NOJlyYEHUsl KUCIOpoJa B JIaoOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >pPEKT XUMHUYECKOW peakluu, TEPMOXUMUYECKUE YPABHECHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpocTOe BELIECTBO. Haxoskaenuwe Bomopona B
npupoae, (PU3NYECKUE UM XUMUYECKUE CBOKMCTBA, MPUMEHEHHUE, CIIOCOObBI
nostyyeHus. Kucmorel 1 comu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllmeHHBIE W HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE W B XKU3HM 4Y€TI0BEKA. KpyroBopoT BOABI B NMPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdeckux coeamHenuid. Okcunpl. Knaccudukanus
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3MuecKkHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Krnaccuukauus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa ocHOBaHWi. DHU3MYECKHUE U XUMHUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHkmatypa KucioT. OU3nyecKue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw MmetaoB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coneidl. GU3NYECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denwue coJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACPKaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOPOAA, HAOJIIOACHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKACAHUE HX CBOKMCTB, MOJYyYCHHE, COOMPAHWE, PACNO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOACHCTBUE Bogopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA, B3AUMOIAECUCTBUE BOJBI C METAJIAMU
(HaTpueM M KajbluueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4yeHuE B3auMopckcTBHa okcuaa mean (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYrMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a4a4 Mo Teme «BakHelmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMM XHUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JEMEHTOB (INEJOYHBIE W IIEIOYHO3EMENIBHBIE METAJIBL,
TJTIOTE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

IlTeproanyeckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX JIIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproanueckoil cucTeMbl XuMUYecKux 3yieMeHToB I, Y. Menneneesa. [lepuonasl
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  MEpPBBIX 20 XUMHYECKUX  DJIEMEHTOB
Ilepnonmueckoin cucremsl . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, M. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYNIaM U MEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnvecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HbIA H
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKHUX HIEMEHTOB. MOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJIA LMHKA C PACTBOPAMM KHCIIOT M IWIECJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOopeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mesxcnpeomemnuie céasu



Peanm3zanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XMMHHM B 8 KJacce
OCYUIECTBJISIETCS. 4EpPE3 MCHOJIb30BAHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOIO [UKJIA.

OO111Ke €CTECTBEHHO-HAYYHBIE MOHATHS. HAY4YHbIN (PaKT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHUHTE3, KIacCU(pUKalMs, MNEPUOANYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

®usnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAAMOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYECCKHUIA 3apsjl, BEIUIECTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras, (PU3NYECKUE BEIMYMHBI, CTAHUILIBI
MU3MEPEHUS, KOCMOC, TNTAHETHI, 3BE31bI, COIMHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATBI, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL.

9 KITIACC

BemecTBo 1 XuMu4eckasi peakiuus

[Tepnoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECCKUAX SJIEMEHTOB /1.
H. MenpeneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVMHEHUIA B COOTBETCTBUU C TMOJOXKCHUEM JJIEMEHTOB B llepmommueckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHue BEIIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTATMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYECKUX BEIICCTB. XUMUUYECKUE
CBOMCTBA BEWICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEaKIMKM BEUIECTB, MO TEMIOBOMY 3((PekTy, Mo
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsATHE O CKOPOCTHM XUMUYECKOH peakiuu. [loHsTHe 00 0OpaTUMbBIX W
HEOOpATUMBIX XMUMHUYECKUX peakiusaX. [ToOHITHE 0 TOMOIE€HHBIX M TFETEPOrE€HHBIX
peakuusx. [lonsarue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTETLHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIN  OanaHc
OKHCJIATEIIbHO-BOCCTAHOBUTEBHOMN peaKIuu. CocraBiicHWE  ypaBHECHMI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA € MCHOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHW3M JUCCOLMALMM BEMIECTB C PA3JIMYHBIMUA BHJIAMHU
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
NOJIHBIE M COKPalIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHWU W coNeli B CBETE MPEACTABICHHNA 00 SIEKTPOTUTHYECKOMN
qucconnanyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSIMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(X70puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTM XMMHWYECKOW pEaKIUH
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEcca AUCCOLMALMMA KHUCIOT, WICNOYeH U comnei
(BO3MOYKHO  HCIIOJIb30BAHWE  BHUJACO  MATEPUATOB), TNPOBEACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakumu Pa3JIoKEHHs, COCIMHEHMS ), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmias xapakTepucTuka rajsoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HAa OpUMEpPe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJIaMH, WISJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJYYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U UX
HAXOXKACHUE B IPUPOLE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOOOPOA, CTPOCHUE, (PUBHUECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMHUUECKHE PEaKlvy,
JeKalmue B OCHOBE MPOMBINUICHHOTO CHocoda MONMYYEHWs CEPHOM KHCIIOTHI.
[Tpumenenne cepHoit KUCIOTEL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHU B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €0 MPEAOTBPALICHUSI.

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTPaHEHUE B MPHUPOJE,
duznuecKkue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
du3nUeCKUe U XUMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJOTa, €€ MOJy4YeHue, (PU3MyYecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT W CHenupUYecKHe).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATIbHBIX
ynoOpeHnid. XMMUUYECKOE 3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKOM, 3arpsA3HCHHE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajmotpornHbie Moaupukanmu (ocdopa, PU3HUESCKHE M XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUH.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XapakTEpHbIC€  CTENECHU  OKHUCICHMS.  YTJIEPOA,  aUIOTPOIMHBIC
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaeponaa B npupoje. OKCHIbl yTAepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEITBLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOJAOB (yroyib, TPUPOAHBIA ra3, HEPTH),
OPOAYKTBl WX mnepepaboTkh (OEH3WH), UX POJib B OBITY W MPOMBILIJIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BAXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUAMKATHI, UX MCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTH. BakHeHIMe CTPOUTEIbHBIE MATEPUANIbl. KepamHKa,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  MCIOJB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUs caxapa MoJj JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOW  KHUCIOTBHI, W3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMOJEHUE TMPU3HAKA €€ MPOTEKAHUS, O3HAKOMJIEHHE C (DPM3HMUYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOSyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (pocaT-uOH U U3YUYCHHUE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, ¢QysiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHKE, PACIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-UOHBl W W3YYCHHE NPHU3HAKOB WX TMPOTCKAHUS, O3HAKOMIICHHE C
OPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M KX COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKEHUsT B llepuoanyeckoil cucTteMe XUMHYeCKHX dieMeHToB /J[. U.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAIOB. [IOHATHE O KOPpPO3WM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpoOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menaeneesa, CTpOeHUE MX arOMOB, HAaXOXKICHWE B IPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanueckoil cucreme XxuMudeckux smeMeHToB [[. M. Menaeneesa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKuE 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblusl. BaxHeilmue coenuHeHUs KaiblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

AOMHHMIA: TIONIOKEHUE B [ IEpUOIMUECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. . Mennaeneesa, CTpOCHUE aroMa, HaXOXKIEeHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOoMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMma, HaxOKaeHWe B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTBA kKene3a. OKCHIIbI, TMIPOKCHABI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii JKCnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIAaBOB, HMX (PU3UUYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIIE0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KENle3a B KUCIOPOAE
(BO3MOYKHO  WCIHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MNPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausg W KaiblMs (BO3MOXKHO HWCHOJb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMe « Baknenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM 4elOoBeKa. bezomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Ponb xuMuM B pelIEHUN 3KOTOTMUYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHUe 00pa3lloB MAaTEpUajioB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mejxcnpeomemnuie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX €CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHSATHS: HAy4HBIN (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPEHHME, MOJCb, SBJICHHWE, MapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, KOCHCTEMA, MUHEPAIIbHBIC
yn0OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIIECCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaTBl OCBOCHUSI MPOrPaMMBI  OCHOBHOIO OOWIErO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUU B CIAUHCTBE y4e€OHOW H
BOCIIMUTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
o0liecTBe MpaBWIAMH W HOPMAMH TOBEIACHHWS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA  CHCTEMOW MO3WTUMBHBIX LIEHHOCTHBIX OpHEHTALMHA U
PacIIAPEHUE ONBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIECAWI0, MOHUMAHUA 3HAYEHUS XUMUUYECKON HAyKU B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABICHUST O COLMAIBHBIX HOpPMax M MpaBAJIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HON,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHEHUM  YYE€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AMMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM YydeOHOU JEATETLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAOIINE
OCHOBY JI1 TOHMMAHWS CYIHHOCTH HAYYHOW KApTHUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENOM, O POJIM XUMHUU B ITO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBbIE Uil OOBSACHEHWS HAOMIOJAEMBIX MPOLECCOB W SIBJICHMIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIBTYpBl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl C y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIECAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KW3HHM, OTBETCTBCHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOTIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpalleHUH €
XUMUYECKMMH BEILECTBAMU B OBITY M pEalbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraM TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWUN MO XWMHUHU, OCO3HAHHBIA BBHIOOD
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTb aalTUPOBATHCA B MPO(PECCHOHANIBHO Cpeace;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00Pa3HOEC OTHOUICHHE K NPHUPOJAC KAaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pas3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBIT OE€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU MU3YUYECHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3AHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, TSl TOBBIICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON U COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLAI, TANOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIC
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISITUBHBIE), KOTOPbIE OOECHEYMBAOT (POPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBIC] XUMWYECKUX MOHSATUH (BBLICIATH MX XapAKTCPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU NJsl KJIACCU(PUKALMKA XUMUYECKUX BEHIECTB M XUMUYECCKUX PEAKLMA,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEOAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHIE (3HAKOBBIC) MOJACIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKON PEaKLMK — MPHA PEIICHUU YUeOHO-MO3HABATENbHBIX 33a4, ¢ YUYETOM
ATUX MOJENIbHBIX MPEACTABICHUN BBISBIATh W XapPaKTEPU30BaTh CYLIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMUUYECKMX BEHIECTB U XUMUYECCKUX PEaKIAN,
BBISBJIATH  OOIIME  3AKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3BI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMbITA MO TJIAHUPOBAHUIO, OPraHW3alMd W MPOBEACHUIO
YUYCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONMIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ naopmanueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JUTEpaTrypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocodust, pecypcbl HHTepHeETa), KPUTHYECKM OLECHWBATH MPOTUBOPECUYMBYIO W
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE U OTOOPE
WH(pOPMALlMU W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTM  MCMONB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJIBb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMECHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKAIOLICH ITPUPOSHOMN
Cpeasl.

KomMMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wjad) AUCKYCCHM) TIO
CYLIECTBY  OOCy>KHaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  IMOJIYYECHHBIE  PE3YJAbTaThl  [MO3HABATEIIBLHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
n1abopaTopHOil paboTHI O UCCIETOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO TPOEKTA),

YMEHHS y4YeOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOMA
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JEATEIBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX JIEWCTBHH, OIPEACICHAE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMECHHE CaAMOCTOSITEIBHO ONPEACTATh LEIH JEATEIbHOCTH, IUIAHWPOBATH,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENbHOCTD, BEIOMpaTh HanOoee 3PPEKTUBHBIE CIIOCOOBI PEIIEHUST YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHHUSI HOBBIX 3HAHWMK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJYYECHHOTO PE3yjbTara 3asBICHHOW LEIH, YMEHHUE
MCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOH (QeacpanbHONH paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
JNEATENBHOCTA IO  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHTYalUsX.

K xoniy oOyueHus B 8 Kkiacce npeIMETHBIE PE3YIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TOHSATUHA: aTOM, MOJIEKYJA,
XUMUYECKUIA 3IIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast JA0JIsl XUMHAYECKOTO JIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEaKUMU 3aMEIICHUs, PEaKUun
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiuuu,
PO aToMa, JJICKTPOHHBIM CJ0M aroma, aromMHas OpOWTallb, PaaUyC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKMX TIOHATHH U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO CHMBOJIMKY JJsi COCTaBJICHUs (opmyin
BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHS  JJIEMEHTOB B OMHAPHBIX  COCOUHEHMSIX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHI XUMHUYECKOH CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBath cMmbich llepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHWE TEPUOAUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAaHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBaTh TaOmMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIA4arb IOHATUS  «TJIaBHAS
noarpynna (A-rpynna)» u «modoynas noarpynmna (b-rpynna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMmMU4eckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHMS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (10 YMCIY M COCTaBY YYacTBYIOIIMX B PEAKIUAU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYMCIIATH OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XUMHYECKOrOo JJieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YyYCHHs] CBOMCTB
BCIIECTB M XWMHMYECKHX PEAKIMi, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS  XAMHUYECKOW  TMMOCYAON W
7a00paTOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 10 BBITOJHEHHUIO
Ja00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MAaCCOBO# JTOJEW pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MOPOBOJAWTH  XMUMMYECKHUE  DKCICPUMEHTHI O
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(makmyc, peHoadTanenut, METUIIOPAHK U JPYTHE).

K xoHiy oOyueHus B 9 Kjacce npeIMETHBIE PE3YAbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMHYECKUX TMOHITHNA: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
pEaKUMH, MOJIb, MOJIAPHBIA  00BEM,  PACTBOP,  DJICKTPOJIMTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatumble U



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKWUCICHHME W BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAast
koHueHTpauus [ 1/IK Bemecrsa;

WITIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHYECKHX TOHATHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHHS (OpMyll
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTIATH BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3IMYHONO COCTaBa, MPUHAIICKHOCTh BEHIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmynam, BUJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps]l HOHA MO XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIMHEHWH, THIT KPUCTANTNYECKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. WM. Meunneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro popmy Ilepnoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3nuuaTh MOHSATHS «rJaBHAas MoArpynmna (A-rpynma)y #u «moOo4Has
noarpynna (b-rpynna)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsa  sapa, OOIIEE YHUCIO DJICKTPOHOB U
pacnpenieieHue WX MO DJEKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npesenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE SJIEMEHTHI, HEOPraHUYECKUE BEUIECTBA,
XUMHYECKHAE PEakUK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAAs OMMCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMWYECKUX PEAKLINI,

COCTaBJISITh YPABHECHHS DJICKTPOJIMTUYECKOM  AMCCOLMALIMM  KHCTIOT,
IIEJI0YEH W COJIEH, MOJHBIE M COKPAIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



OoOMEHa, ypaBHEHHUS peakiUii, TNOATBEPKAAIOUMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCUMOCTU OT UX CTPOCHMS,
BO3MOXKHOCTH TIPOTCKAHUS XMMHMYECKUX TMPEBPAICHUN B pa3IMUHbIX
YCIOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOTO »JJEMEHTa 1o (opmylie
COEZIMHEHUS, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaAKIIUY;

coONIoAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OPYAOBAHMEM, a TaKKE TMpaBUja OOpalleHUus ¢
BEIIECTBAMU B COOTBETCTBUM € MHCTPYKUUSMH TIO  BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMICCTB (aMMKAaKa U YIJIEKUCIIOTO Ta3a);

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HUOHBI,
KaTHOHBl aMMOHHSI MU MOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BEIIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJII0ICHUE, M3MEPEHHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HanmeHoBanue pa3fesios u DneKkTpoHHbIe (UH(]poBbIE)
KonTtpoabnsbie IIpakTHYecKkHne
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHBIE PeCypChl
padoTbI padoTbl
Paszgen 1. IlepBoHavaibHbIe XUMHYECKHE OHATHSA
Xumust — BaxHast 00JIaCTh
11 €CTECTBO3HAHUS U 5 ’ bubnmuoreka [JOK
' MPAKTUYECKON IEATENbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 Bemecrsa u xumudeckue 15 | Bbubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxkneHmue npeacTaBuTe/H

HEOPraHuveCKHuX BEIIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubmmorexa LIOK
00 okcumax https://m.cdsoo.ru/7f41837¢
29 Bognopon. Ilonstue o kucnorax g | bubmmorexa LIOK
U COJSIX https://m.edsoo.ru/7f41837¢
23 Bopna. Pacteops!. [TonsaTue 06 5 ! | bubmmorexa LJOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | Bbubnuoreka [IOK
HEOPraHUYECKUX COETUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. lepuoanyeckuii 3axkoH u Ilepuognyeckasi cucrema xumudeckux dj1ementos /I. U. Mengesieesa. CTpoeHHe aTOMOB.

Xumuueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHTE/IbHBIE pe€aKkuun




Ilepunonnueckuii 3aK0H U
Ilepuoanueckas cucrema

Bbubnuoreka [IOK

s XUMHUYECKHUX 37eMeHTOoB . 1. 4 https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHue aTroma
XumMudeckas CBs3b.
3.2 OxkucnuTeIbHO- 8 Butimorexa TIOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIINU
Bbubnuoreka [IOK
e e . https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 Priommoreta IO
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




9 KUIACC

KoauuyecTBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM ungposbie
Ne n/m E Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Paspen 1. BemecTBo 1 XMMH4YeCKHE PeAKLIHH
11 IToBrOpenue u yriyOneHne 3HaHMI 5 | bubmmorexa LIOK
' OCHOBHBIX Pa3feyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubmuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUECKAST AUCCOLHALIHS. g | | Bbubmuoreka [IOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspen 2. HemeTannbl M HX COeAHHEHUS
1 OO01mast xapakTepuUCTHKA X UMUYECKIX 4 | Bbubmuoreka [IOK
' snemeHToB VIIA-rpynmer. ["anorenst https://m.edsoo.ru/7f41a636
OO01ast xapakTepuCTHKa X UMUYECKIX
2.2 snemeHToB VIA-rpynmer. Cepa u eé 6 Bnbmorera TIOK
' ol https://m.edsoo.ru/7f41a636
COEIMHEHMUSI
OO01mast xapakTepuUCTHKA X UMUYECKIX
2.3 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bapynererg Ok
' e ’ P https://m.edsoo.ru/7f41a636
COEIMHECHMUSI
OO01ast xapakTepuCTHKA X UMUYECKIX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 Brgmmorcg L0k
. ¥ ik ' F https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Hroro no pazneny 23




Paszaena 3. Meraiibl 1 UX COeAMHEHUSA

Bbubnuoreka [IOK
3.1 % 4
DguCieH NG MTAOn https://m.edsoo.ru/7f41a636
Bbubnuoreka [IOK
32 B i 16
AKHEHIINe METAJLIBL U UX COSOUHEHUS https/m.odsoo.ru/7€41a636
Hroro no pazneny 20
Pazgen 4. Xumus 1 OKpyKawias cpeaa
4.1 Bemectsa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 Babmigrssa DK
' = P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseprHOE Bpemst 3 e e TIOH
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoaunyectBo uacos DNeKTPOHHbBIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0Opa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
| [Ipenmer xumuu. Ponb XUMUM B JKU3HU | Bbubnuoreka [IOK
yenoseka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bubnuoreka [IOK
2 [TonsiTHe 0 MeTOAAX MO3HAHUSA B XUMUHU 1
https://m.edsoo.ru/ff0d227¢
IIpaxTrueckas padora Ne 1 «Ilpasuia
3 paboThI B 1ab0OpaTOPUU U MPUEMBI ! bubmuoreka [JOK
oOpateHust ¢ 1abopaToOpHBIM https://m edsoo.ru/ff0d23dc
obopynoBaHuEM
4 Yucteie BemecTBa U cMecH. CriocoObl ! bubnuoreka [IOK
paszneneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2
5 «Pa3nenenne cmeceii (Ha mpumepe 1 o mere [TOE
5 E https://m.edsoo.ru/ff0d28c8
OYHMCTKH ITOBAPEHHOMN COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 aongeKg IOk
https://m.edsoo.ru/ff0d2a6c
7 XuMudeckue 3JeMeHThI. 3HAKU ! bubnuoreka [IOK
(CUMBOJTBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U COKHBIE BELECTBA 1 smarEoTeRg Dk
- https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 kg O,
W : https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTABa BEIECTB.

bubnuoreka [IOK

10 X eckas (o a. BanentHoc
R ARG https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
1 OTHOCHUTENBHAST aTOMHAS Macca. bubnmuoreka [IOK
OTHOCUTENBHAST MOJIEKYJIIPHASI Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUMHYECKOTO bubnuoreka [IOK
3JIEMEHTA B COSIMHECHUN https://m.edsoo.ru/ff0d350¢
13 KomigecTso BemecTBa. Modb. bubnuoreka [IOK
MounspHas Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkre 1 XUMUYECKUE SBICHUS. bubnuoreka [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBusi IpOTEKaHUs bubmmorexa LIOK
XUMHUYECKUX PEAKLIHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienus konudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUAM X UMHUUYECKHUX Bufuiiered TIOK
= 4 2 https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccndukarms XuMu4ecKnx peakiiui
18 (coe I/IHq;HI/Is[ A3JIOKEHUST d bagmiere: TIOE
& P d https://m.edsoo.ru/ff0d3f34
3aMelIeHns, 0OMeHa)
M. B. JIoMmOHOCOB — y4€HBIN-
19 sHuuknoneauct. Ododmenue u bugmeroke LUK
5 e Hj https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIMs 3HAHUI
20 KonrponpHas padora Nel o Teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razos. Cocrtas bubmmorexa LJOK

Bo3Ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BeuecTso. O30H

duznvyeckue 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpOoia (PeaKuy OKUCIIEHUS DuoHHnEa TIOR
e e 4 https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 00 okcumax
CrocoObI moy4eHust KUCIIOpoaa B
23 naboparo I/II/IZI 1| OMbILH.]'IerHOCTI/I oHonmaicRE DT
RaTap p ’ https://m.edsoo.ru/ff0d497a
IIpumenenue xkuciaopona
TennoBoit 3¢ dexkT XUMUIECKOH
iy peaxLuy, MOHATHE O bubmmorexa LIOK
TEPMOXUMHYECKOM YPABHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHX PEaKIIHSIX
TommuBo (He(Th, yrojb U METaH).
25 3ar ﬂsﬂeéneq;os yxa CIOCO0BI Zro e IOk
P e https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHHS
[IpaxTrueckas padora Ne 3 mo reme
26 «[lonyyenue u codupaHue KUCIOpOaa Brcmmorerd DK
y = P e https://m.edsoo.ru/ff0d4ac2
U3yYEHUE ero CBOWCTBY»
7 Bonopon — aneMeHT U npoctoe bubmmorexa LIOK
BelecTBo. Haxoxxnenue B mpupozae https://m.edsoo.ru/ff0d4dd0
)8 duznyeckre 1 XUMHIECKHEe CBOMCTBA bubnuoreka [IOK
Bogoponaa. [lpumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
20 I1
R SRR R e https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moydeHust BOAOPoa B bubnmuoreka [IOK
naboparopun https://m.edsoo.ru/ffod4dd0
IIpaxTrueckas padora Ne 4 mo reme
bubnuoreka [IOK
3l «[lonyyenue u codupanue BOAOPOA,

WU3YUYEHHE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MomsipHblil 00bEM Ta30B. 3aKOH

bubnuoreka [IOK

K ¥
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJTHYECTBA
33 BEIIECTBA rasa Mo €ro U3BeCTHOM bubmgrei [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA I O0BEMY
Brraucnenus 00bEMOB ra3oB 1o
34 ABHEHMIO PEaKLNA HA OCHOBE 3aKOHA paguaeei O
i . e " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
35 duznyeckre 1 XUMHIECKHE CBOMCTBA bubnuoreka [IOK
BOABI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubmuoreka [IOK
HHAWKATOPax https://m.edsoo.ru/ff0d59¢2
Bopna xax pactBoputens. Hacpiennsie
. £ U HeHacmpeHHblle3 acTBopbl. MaccoBast ropmekHOT
= P P https://m edsoo.ru/ff0d5b40
JTOJIS BEIIECTBA B PaCTBOPE
ITpaxTrueckas padora Ne 5 mo reme
38 «IIpuroroBneHne pacTBOPOB C bubnmuoreka [IOK
onpeaeI€HHON MacCOBOM IOeN https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOI'O BEIECTBAY
39 Kontponbhas padora Ne2 mo reme bubmmorexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OxcHabl: COCTaB, KIACCU(UKALIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
[TonyyeHue u XxuMHUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX Bubmugreia [IOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHUIOB
4 OcHoBaHHUs: COCTaB, KJIACCU(UKALIHS, bubnmuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITony4yenue u xumMu4yecKue CBOMCTBA bubmmorexa LIOK
OCHOBAHU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccupukanus, bubnuoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?

45 [Tony4yenue n xumMu4yecKkue CBOMCTBa bubmmorexa LIOK
KUCJOT https://m.cdsoo.ru/ff0dfee?
Comu (cpegHue): HOMEHKIIATYpa,

46 é 5 ) iR bubnuoreka [IOK
CMOCOOBI MOJTyUEHUSI, XUMUYECKHE

" # ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpaxkTrueckas padora Ne 6. Pemenne
SKCIEPUMEHTANIBHBIX 3aj1a4 10 TeMe bubmmorexa LIOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEAMHEHUIN

43 I'enernueckas CBsi3b MEXKIY KiaccaMu bubnuoreka [IOK
HEOPTaHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50

bubnuoreka [IOK

49 O06o01menne U cucTeMaTu3anuys 3HaHUN

- . https://m.edsoo.ru/00ad9cb2
KonrponpHas pabora Ne3 o Teme
50 "Oc clj e I;CC HEOPTAHUYECKUX manoreKa TIOK
HOBHBIE KJIACCBI
- e https://m.edsoo.ru/00ad9¢1a
COENNMHEHUI
[lepBbie mONBITKN KiacCU(UKALIAN
51 . 1(?[ 5 bubnuoreka [IOK
XUMHAYECKHUX 3JieMeHTOB. [loHsTHE
https://m.edsoo.ru/00ad9ffa
rPyImnax CXOAHBIX 3JI€MEHTOB
Ilepuonnueckuii 3aKOH U
57 N 3 bubnuoreka [IOK
epPUOINYECKast CHCTEMA X MMHUYECKIX
e https://m.edsoo.ru/00adas2¢c
anemenToB J[. 1. MeHneneesa
bubnuoreka [IOK
53 Ilepuoael, rpynnsl, NOATPYMIILI

https://m.edsoo.ru/00ada52¢




Crtpoenue atromoB. CoCcTaB aTOMHBIX

bubnuoreka [IOK

54
spep. MU3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHure 3JIeKTPOHHBIX 000JI0UeK
55 a To‘p OB 3 eMeHTI())B Ilepunonnueckon oI IO
TOMOB
- P https://m.edsoo.ru/00adabbe
cuctembl /1. 1. Menneneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHHIO B bubnuoreka [IOK
Ilepuonnueckoii cucreme 1. K. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoguyeckoro 3akoHa st
pa3BUTHUS HayKU U npakTuku. J[. M. bubmmorexa LIOK
57 e
Menpnenees — yu€HBIi, Menaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pesepenbiii ypok. O0o0meHue u
58 P P ELI / bubnuoreka [IOK
CHCTeMaTIiI,SaHHﬂ e https://m.edsoo.ru/00adb33¢
Bcepoccuiickasi mpoBepounas paboTa
KonrponpHas padora Ned4 o Teme
59 C P P X " bubnuoreka [IOK
« TpOGHI/IevaTOMa. UMUYECKasl CBSI3b Wil
/ Becepoccuiickast mpoBepodHast padoTa
DJNEKTPOOTPULIATEILHOCTb ATOMOB bubnuoreka [IOK
60
XUMUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
61 141 XUMHUYECKAS CBA3b butimarcis TIOK
e https://m.edsoo.ru/00adac34
2 KoBanenTHas nossipHas XuMHueckas bubmmorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMHUYECKast bubmmorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CTteneHb OKUCTIEHUS bubnuoreka [IOK




https://m.edsoo.ru/00adac28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubmuoreka [IOK
peakuuu https://m.edsoo.1u/00adb076
bubnuoreka [IOK
66 1
OkHGITeIM - BOCE A HARATEII https://m.edso0.ru/00adb076
Pesepsuriii ypok. O6001meHue u
67 CI/ICTIe)MaTI/BZpI/ISI 3HaHI/II>'IH-I 10 TEME 1 Bubmrorexa IIOK
H https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XUMHYECKasi CBS3bY
68 Pesepshblii ypok. O6o0menne u | bubmmorexa LJOK
CHUCTEMATH3allMs 3HAHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIACC

KoauyectBo uacos DJIeKTPOHHbBIE
No Hara uu(pposbIe
Tema ypoka Konrpoabnsbie | IlpakTuueckue
n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0H.
| Ilepuonuueckast cucrema | bubmmorexa LJOK
XUMHYECKUX 25eMeHToB J1. . https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOWCTB XMMHUYECKUX 3JIEMEHTOB 1 Bubmaereka TIOk
= https://m.cdsoo.ru/00adb6b6
NEPBbIX TPEX NMEPUOAOB
3 Knaccugukanust ¥ HOMEHKIaTypa | bubnmuoreka [IOK
HEOPTaHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
i Buabr xuMu4ueckoi CBA3U U TUITBI | bubmuoreka [IOK
KPUCTAJUIMUECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHast padora Nel mo reme
5 «IToBTOpeHue n yraydieHne 3HaHUH 1 1
OCHOBHBIX Pa3AeNoB Kypca 8 kiacca»
6 Knaccnpukanns xumMuaeckux ! bubmmorexa LIOK
peakLuii O Pa3JIuYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHATHE O CKOPOCTH XUMUYECKON
7 eakuu. IIoHSITHE O TOMOI€HHBIX U 1 humitgexa TIOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHbIX peakLusax
IToHsTHE O XUMUYECKOM PaBHOBECHH.
bubnuoreka [IOK
8 DakTOpEI, BAUSIOIINE HA CKOPOCTh 1

XUMHUYECKOHN P€aKkiiv U MOJIOKEHUE

https://m.edsoo.ru/00adc28¢




XUMHUYCCKOr0 paBHOBECH A

OKHCITUTEBHO-BOCCTAHOBUTEIBHEIE

bubnuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust >AEKTPOIUTUIECKON
10 Hcclzoo ua I/II/IpCI/IJ'IbeIe U ciadble bufmence TOK
A e D https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HonHble ypaBHEeHUS peakiinuii BuGrGrcea Tk
yp ekl https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAQHUI B CBETE NPEACTAaBICHUN Bubmneri 01
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOSTUTUIECKON ANCCOIUAIIH
XUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEACTaBIIEHUNA 00 Pnommarera TIOH
P & https://m.edsoo.ru/00add8b2
3JEKTPOJUTUYECKON JUCCOIHAIIIT
14 TlonsiTie 0 rumpouze conen Epbnonctea TIDI
AR https://m.edsoo.ru/00add9d4
15 O6o0menne 1 cuCTeMaTHU3aLUS bubmmorexa LIOK
3HAHUM https://m.edsoo.ru/00addd 12
IIpaxTrueckast padora Ne 1.
16 «Penienue >xKcriepuMeHTaIbHBIX brimoncxa TIOT
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHast padora Ne2 mo teme
17 «IIJIEKTPOJIUTHYECKAS JUCCOLINALIHS Butmmorcic Tk
p & See https://m.edsoo.ru/00addecO
XUMHUECKHE PEAKIUU B PACTBOPAX)
O0m1ast XapakTEPUCTHUKA IaJIOTEHOB.
18 XI/IMI/ILIeCKI:/Ie CBI())I?ICTBa Ha IpuMepe Bubarcia T
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopon. ConsiHast KMCIIOTa, bubmmorexa LJOK




XUMHUYECKHE CBONCTBA, MOJIyYEHUE,

https://m.edsoo.ru/00ade 104

MPUMEHEHNE
IIpaxtrueckas padora Ne 2 o reme
20 «ITonyueHnue CONAHON KUCIOTHI hugmagreia TIOK
! 5 o ’ https://m.edsoo.ru/00ade348
U3Y4YEHHUE €€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKIX eal}clfmﬁ €CJI1 OOUH U3 butsmoncra TIOK
P ; https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
2 OO01ast xapakTepuCcTHKA 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTU(PUKALIUU CEPBI.
3 Haxoxnenue cepol 1 €€ coeqnHEHUN bubmuoreka [IOK
B pupoae. XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepol
iy CepoBomopon, CTpoeHue, bubmuoreka [IOK
(du3ryecKre 1 XUMUYECKHe CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunnl ceprl. CepHast KUCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) 51 XI/II\I/I)I/I‘{eCKI/Ie CBOMICTBA Bubamorexa [TOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUYECKUE PEeaKL1H, JIEKALIUE B
OCHOBE TIPOMBILIIEHHOTO criocoda
26 MOJIy4EHUS] CEPHOM KUCIIOTHI. bubmmorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroLen cpeabl COEAUHEHUSIMU
cepbl
7 Bruaucnenne MaccoBOl AONH BBIXO/A bubnuoreka [IOK
NPOAYKTA PEAKLINA https://m.edsoo.ru/00adec8a
28 OOu1ast XapakTepUCTHKA 3JIEMEHTOB bubmmorexa LJOK




VA-rpynmnsl. A30T, pacpocTpaHeHue
B TIpupone, pusnueckue u
XUMHUYECKHE CBOWCTBA

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

AmMHak, ero pusndeckue u

bubnuoreka [IOK

29 XUMHUYECKUE CBOUCTBA, IIOJIVUEHUE U
. y https://m.edsoo.ru/00adf004
MPUMEHEHNE
ITpaxtuueckast padbora Ne 3 mo teme

30 <1?[o eHHeE a J aKa, N3y4CHHE €ro bubmorexa [OK

«ITonyueHnue aMMHaKa, U3y4eHUe er
B o Bl https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KUCJIOTa, €€ HU3NIecKue u bubnuoreka [IOK
XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U CONEH
aMMOHHS B KQUE€CTBE MUHEPAJILHBIX

30 6 5 X p bubnuoreka [IOK

00peHuii. XUMHUYECKOE
yAonp x https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CPeabl
COEMUHEHUSIMH a30Ta
Dochop. Oxcun dpocdhopa (V) u
33 b (%) . a (b(bp V) bubnuoreka [IOK
ocopHasa kucyiora, GU3UIEeCKUe 1
P o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJYUCHHE
HUcnonw3oarne GpochaTos B
Ka4eCTBe MHUHEPAIbHBIX yIOOPEHUI. bubnmuoreka [IOK

34 v
3arpsisHEHHE TPUPOAHON Cpeabl https://m.edsoo.ru/00adfc20
docharamu
Vrinepon, pacupocTpaHeHHE B

35 2 g (11)) 2 pec P 5 e bubnuoreka [IOK
npu U3UUYECKHUE U XUMUYECKHU

P P s, https://m.edsoo.ru/00adfd9¢c
CBOUCTBA
36 Oxcupsl yriepona, ux Gu3ndeckue u bubnmuoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




Jkojorudeckue mpodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriaepona (IV)

g bubnmuoreka [IOK
37 YronbHasg KUCIOTA U €€ CONU
https://m.edsoo.ru/00ac006¢
[Ipaxrrueckas padora Ne 4 o reme

38 "ITonyueHune yrieKkucioro rasa. bubmmorexa LIOK
KauecTBenHas peakiusi Ha kapOoOHaT- https://m.edsoo.ru/00ac027¢
HOH"

[TepBoHauanbpHBIE TOHATHS 00
28 OpraHU4YECKUX BELIECTBAX KAaK O Bubmoreia TIOK
https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YTIIepoa
& bubmuoreka [IOK
40 Kpemuuii u ero coennHenus
https://m.edsoo.ru/00ac080a
IIpaxtrueckast padora Ne 5. Pernenne

A1 SKCIEPUMEHTAJIBHBIX 3371a4 10 TEME bubuoreka IOK
«BaxHei1ie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHECHUS)

KonTponbHast padora Ne3 mo teme
g bubnmuoreka [IOK
42 «BaxxHelme HeMeTabl U UX
https://m.edsoo.ru/00ac0e18
COCTMHECHUSD)
OO01ast xapakTepuCTHKa X UMUYECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannn4deckast CBsI3b U bubnuoreka [IOK
MEeTaJUINYeCKass KPUCTAIIINIECKasi https://m.edsoo.ru/00ac103¢
pewméTka. PU3nUeCKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBONMCTBA METAJLJIOB.

i bubnuoreka [IOK

44 DNEKTPOXUMUYECKUN P

HaIpPsKEHUN METaJIOB

https://m.edsoo.ru/00ac1156




O611re criocoObl MOTyYeHHS
meratoB. CriaBel. BeruuciaeHust mo

45 ABHEHUSIM XUMHUYECKUX PeaKIUI BuGrinarcie [OH
yp PRERCER https://m.edsoo.ru/00ac1156
€CJIM OZIUH U3 PEar€HTOB COAEPIKUT
MPUMECH
bubnuoreka [IOK
46 IIo € 0 KOppo3 €TaJLJIO
s e https://m.edsoo.ru/00ac1278
bubnuoreka [IOK
47 eJ10 € MeTa,
SO M AT https://m.edsoo.ru/00ac14b2
43 Okcunbl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJusi https://m.edsoo.ru/00ac14b2
49 [lenoyHO3EeMeNbHBIE METAIITBI — bubnuoreka [IOK
KaJbIUHA U MarHui https://m.edsoo.ru/00ac15¢8
50 BakHelnue coequHEHNS KaJIbIUS Bubimianexa [IOF
A = https://m.edsoo.ru/00ac15¢8
51 O00011IeHre U CUCTEMATH3ALIS
3HAHUU
5 JKécTkoCTh BOMIBI U CIIOCOOBI €6 bubnuoreka [IOK
YCTPaHEHHUS https://m.edso0.1u/00ac1886
IIpaxtrueckast padora Ne 6 mo Teme
53 "YXKECTKOCTD BOIBI K METOMBI €€ Begnmercia IO
& & A https://m.edsoo.ru/00aclac8
YCTPaHECHUsI
bubnuoreka [IOK
54 Ao 7|
R https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOWCTBA OKCHUIA U bubmmorexa LJOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso ubauoreka 11O

https://m.edsoo.ru/00ac1d86




Oxcuppl, THIPOKCHUIIBI U COJIH JKeJie3a

bubnuoreka [IOK

4 (II) u xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O606Hj€HI/I€ U CHCTEMAaTH3aIUs
3HAHUHN
IIpaxrrueckast padora Ne 7. Pernenne
59 SKCMEPUMEHTAIBHBIX 33714 110 TEME bubnmuoreka [IOK
«BaxxnHelnmme MeTaibl U UX https://m.edsoo.ru/00ac3de8
COETMHECHUSD)
Brrucnenust mo ypaBHEHUSIM
XUMHAYECKUX PEaKLU, €U OJUH U3
60 pEareHToB JaH B U30BITKE WIN bubmmorexa LIOK
COAEPKUT npuMecu. Brrancnenus https://m.edsoo.ru/00ae1750
MaCCOBOM 1OJIM BBIXOAA MPOAYKTA
peakuuu
61 O606Hj€HI/I€ U CHCTEMAaTH3aLUs
3HAHUHN
KonTponbHast padora Ne4 mo reme
62 «BaxxkHelnmme MeTaibl U UX
COETMHECHUSD)
63 BemectBa u marepuainsl B bubnuoreka [IOK
MOBCETHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUECKOe 3arpsisHEHNE bubmuoreka [IOK
OKpY>Karolen cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHuu bubmmorexa LJOK
SKOJIOTHYECKHX TpobiieM https://m.edsoo.ru/00ae4270
66 PesepsHblii ypok. O000menue u bubmmorexa LIOK
CUCTeMaTU3alusl 3HAHUI https://m.edsoo.ru/00ac0dOa
67 Pesepshbrii ypok. O000menue u bubmmorexa LIOK




CUCTEMATH3ALIUS 3HAHNN

https://m.edsoo.ru/00adb33c¢

68 PeseprHbIii ypok. O600meHne u

cUCTEMATHU3ALUS 3HAHNN

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2
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HPOBEPAEMBIE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBLHOI MTPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMeETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

IIo Teme: ((HepBOHaLIaJ'IbeIe XUMHNYECCKHUE ITOHATU

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSITUH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IpPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPONHAs U HEOAHOPOAHAs), BAJIEHTHOCTS,
OTHOCHUTEJIbHAsI AaTOMHAsi M MOJIEKYJSIpHAash Macca, KOJIUYeCTBO
BEI[ECTBA, MOJIb, MOJSIPHAsl Macca, MaccoBas OO XHMHYECKOTO
3JIEMEHTa B COCOUHEHHWH, MOJIIPHBIA OOBEM, XUMHUYECKAsl PEaKIHs,
KJacCUpUKALIUS ~ PEeakUMid:  pPeakUuu  COENUHEHHs,  PEeaKIuH
Pa3NIOKEHUs, PeakUUM 3aMeIleHHs, peaknuu OOMeHa, 3K30- W
SHIOTEPMHUECKHE PEAKIMH, TEIUIoBOH 3(QekT peakuuu, pacTBop,

MaccoBast JI0Jisl BellecTBa (IMPOLIEHTHAsS] KOHIIEHTPAIIHsI) B PaCTBOpPE

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYECCKUX MOHSTHH H

MPUMCHATD 5TU MOHATHS IMPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCIIONB30BaTh XMUMHUYECKYI0 CHMBOJHKY IUII COCTaBIeHHs (POopMys

BEILIECTB U YPABHEHUN XUMUYECKUX PEaKLUi

1.4

PaCKpbIBaThb CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPDHOIO0 YYCHUA, 3aKOHA

ABoraapo

L5

ONpPEACIIATD BaJICHTHOCTDb dTOMOB JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

1.6

KJIacCU(UIIUPOBATh XMMHUYECKHE pPEAaKUUH (10 YHUCIYy U COCTaBY

YUaCTBYIOIIMX B PEAKLIMHU BELIECTB, MO TEIIOBOMY 3 dexTy)

1.7

BBIYUCJISATD OTHOCHUTEIBHYK) MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl

BCLICCTB




1.8

BBIYUCIISITE MAaCCOBYIO [IOJIF0 XUMHYECKOTO 3JIEMEHTa 10 (opmyJie

COEJIUHEHMS,

1.9

BBIMUCJIATE MaCCOBYHO OOJIHO BEIICCTBA B PaCTBOPEC

1.10

NPUMEHSTh €CTeCTBEHHOHAyUHbIE METObI NO3HAHUS — HAOJNII0ACHNUE,
U3MEPEeHUe,  MOJENUPOBAHHE,  JKCHEPUMEHT  (peasbHbld |

MBICJICHHBIN )

ITo Teme: «BaxxHeiume npeacTaBUTENN HEOPTAHUUYECKUX BELLIECTB)»

2.1

paCkpbiBaTb CMBICJI OCHOBHBIX XHMHUYCCKHX TOHSITHH: OKCHUA,

KHUCJI0Ta, OCHOBAHHE, COJIb

22

ONpeaciATh NPHUHAIJIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1acCy

coeanHeHui o Gopmynam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPraHN4CCKUEC BEIICCTBA

24

XapakTepu3oBaTh (OMUCBHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA
BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIXK/As OMHUCAHHE MPUMEpPaAMHU

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIMIA

2.5

MPOrHO3UPOBATH CBOICTBA BCIICCTB B 3aBUCHMOCTH OT HX
KaQUE€CTBCHHOI'0 COCTaBd, BO3MOKHOCTHU IMPOTEKAHHUA XUMHUYCCKUX

HpeBpaLLIeHI/IfI B Pa3JIMYHbIX YCIIOBUAX

2.6

CIeAOBaTh MpaBUJiaM MOJb30BAHUS XUMHUYECKON TOCYyIOW U
1abopaTOpHBIM O0OpPYIOBAaHUEM, a TaK)kKe MpaBUIaM OOpalieHHs C
BEIECTBAMH B COOTBETCTBUU € HHCTPYKIUSMH IO BBITOJHEHHIO
1ab0pPaTOPHBIX XUMUYECKUX OIBITOB IO TMOJMYYSHHIO U COOHPAHUIO
razoo0pa3HbIX BEINECTB (BOAOPONa M KHCIOPOAA), MPUTOTOBICHHIO
PacTBOPOB C ONPENENEHHON MAacCOBOM JOJIed pPacTBOPEHHOIO
BEIECTBA, MJIAHUPOBATH U MPOBOIUTH XUMHYECKUE IKCIIEPUMEHTBI 10
pACIIO3HABAHUIO PACTBOPOB MIEJNOYEH W KHUCJIOT C TIOMOLIBIO

UHIUKATOPOB (JlakMyc, peHoI(TaIenH, METUIIOPAHK U APYTHe)

2.7

MPOBOJUTB PACUETHI IO YPABHEHUIO XUMHYECKON PEaKLIUU

IlIo Tteme: «llepuommuecknii 3axkon u Ilepuommdeckas cucrema
xumuueckux sjeMeHToB JI. M. Menneneesa. CTpoeHue aTtoMoB.

Xumndeckas cBsa3b. OKHUCIUTEILHO-BOCCTAHOBHUTEILHbIE peakuum»

3.1

PacKpbIBaTb CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUH: AApO aTroma,
JJNIEKTPOHHBIA CJIOH aroma, aTOMHas oOpOWUTanb, paguyc aToMa,

XUMHUYCCKAaA CBsA3b, MOJAPHAA W HETOJAPHAA KOBAJICHTHAA CBA3b,




SJCKTPOOTPULATCIBHOCTE, HWOHHAA CBsA3b, HWOH, KAaTUOH, A4aHHOH,

2

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHNYECCKUE SJICMCHTHI

3.3

OMHUCHIBATh M XapakTepu3oBaTh TaOnnunHyro ¢Gopmy Ileprogmueckoit
CHUCTEMBbl XHMHUYECKHUX BJEMEHTOB. pPa3JIn4yaTh TNOHATHUS «TJIaBHAsS
noarpynna (Arpymma)» u  «mnobouyHas mnoarpynmna (brpynma)y,

«MaJbie» U «OOJIBIINEY NEPpUOAbI

3.4

packpeiBaTh cMmbica Ilepuonuueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATE TIOHUMAHUE nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHYCCKUX DJJICEMCHTOB OT HUX IOJOXKCHUA B Hepnonnqecxoﬁ

CHCTEME

3.5

COOTHOCHTh  O0O3HAauUeHMs, KOTOpPbIE HUMEITCa B  Tabmuie
«Ilepuonuueckas  cucremMa  XuUMHU4YeCKHx  osemeHtos .
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUST aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsiA siapa, oOIiee YHuCio

3JIEKTPOHOB H PACIIPEIENICHIE UX IO 3JIEKTPOHHBIM CIIOSIM)

3.6

ONPEACIIATD CTCIICHb OKHCJICHUA JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

3.7

ONpeneNATh BHI XHUMHYECKOW CBs3M (KOBAaJCHTHAs M HOHHAs) B

HEOPTAaHUYCCKUX COCANHCHUAX

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJdbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

ITo Teme: «BerecTBo u XUMHUYECKas peaKLUs»

1.1

pPacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX IIOHATHH: pPacTBOp,
3JNEKTPOJIUTBI, HEINEKTPOJHTBIL, JJIEKTPOJUTUYECKAsT THUCCOLIUALINA,
peakuy HMOHHOrO OOMeHa, KaTaliu3aTop, XUMHYECKOEe PaBHOBECHE,
oOpaTumble U HeoOpaTHMbIe peaxuuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIIbHBIC peakuuy, OKHCITUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOIS,
am(poTepHOCTb,  XMMHUYECKass CBs3b  (KOBQJIGHTHAs,  WOHHA,

MeTaJ'IJ'II/ILIeCKaﬂ), KpUCTAJLIN4ICCKas peméTKa, CIlIaBbl, CKOpPOCTb




XUMHUYECKOU peaKkLuu

1.2

WIUIROCTPUPOBATE B3aMMOCBsA3b OCHOBHBIX XHUMHYECKHUX MOHATHH H

MPUMCHATD 5TU MOHATHS IMPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITb YPaBHEHHUS 3JIEKTPOJUTUYECKONH AMCCOLMALMM KHUCIOT,
LIeJIouel W COJIeH, MOJIHbIE U COKpALIEHHbIE ypPaBHEHUS peaKLUi

UOHHOIO 00MeHa

1.4

pacCKkpbiBaTh CYIMHOCTb OKHCJIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

MOCPEACTBOM COCTABJIEHHSI SJIEKTPOHHOTO OaslaHCa 3TUX PEaKIHii

L5

MIPOBOJUTD PACUETHI IO YPABHEHUIO XUMHYECKON PEaKLIUK

ITo Temam: «Hemerannabpl M UX COEOUHEHUS» U «MeTamibl U HX

COCAUHEHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IME U CrieU(UIeCKIe XUMUYECKUE
CBOWMCTBA TPOCTBIX U CJIOKHBIX BEIIECTB, TOATBEPKAAs OMHCAHUE
pUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX

XUMHYECKUX PEaKLUii

22

COCTaBJIATb YpPaBHCHHA peaKHHﬁ, NOATBCPKAAOIINX CYLICCTBOBAHUE

FeHETHYECKOM CBSI3H MEXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB
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MPOrHO3UPOBATH CBOIMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXKHOCTU NPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHbIX

YCIIOBUSIX

2.4

CIeAOBaTh MpaBUJiaM MOJB30BAHUS XUMUYECKON TOCYyIOW U
nabopaTOpHBIM O0OpPYIOBAaHUEM, a Takike MpaBHiaM OOpallieHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIUSIMH IO BBITOJHEHUIO
1ab0pPaTOPHBIX XUMUYECKUX OMNBITOB MO TOJYYSHHIO U COOUPAHHIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YIJIEKHCIIOTO Ta3a)

2.5

NpoOBOAUTL PECAKIHNM, MOATBCPXKAAOIMNE Ka4eCTBEHHBI COCTaB
Pa3JIMYHBIX BE€IICCTB. PACIO3HABATH OIBITHBIM HYTéM XJiopua-,
Opomun, wommn, kapbonat, (¢ocdar, cunmkar, cynbdar,
TMAPOKCUAWOHDBI, KATUOHbBI aMMOHUS, HOHbI H3YUYCHHbIX MECTAJIJIOB,

MPUCYTCTBYIOLIHE B BOJHBIX PACTBOPaX HEOPTraHNMYECKUX BELLECTB

ITo Teme: «XuMHUs U OKpy>KarO1Iasi Cpenay

3.1

PacKpbIBaTh CMBICJ OCHOBHBIX xuMmuyeckux mnosstuil: [IJK

BEIICCTBA, KOPPO3UsA METAJIIIOB

3.2

NPUMCHATE OCHOBHBIC OICpalnun MBICITUTEITBHOMN JACATCIIBHOCTH —




aHAM3 W CHUHTE3, CpaBHEHHUe, O0O0O0IIeHNe, CHCTeMAaTU3aLUIO,
BBIABJICHUC TIPUYHUHHO-CICACTBCHHDBIX CBsI3El — AJii U3YUCHUA
CBOICTB BCIICCTB U XUMHYCCKHUX peaKLIPIﬁ; €CTCCTBCHHOHAYYHbBIC
METOIbl TO3HAaHUST — HAONMIOZIEHUWE, HW3MEPEHHE, MOJEIHPOBAHMUE,

SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIH)




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsiemMblii 21eMeHT COAEPKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHYCCKHE ITOHATHUA

1.1

IIpenmer xumun. Pojap XMMUK B JKU3HU 4Y€JIOBEKA. XUMHs B CHUCTEME HayK.
Tena n BemecrBa. Pusnyueckue CBONCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE

BCHICCTB

1.2

IlonsiTHE O MCTOAAX IMO3HAHUA B XMMUU. Yucreie Be€IICCTBA U CMECH. CnocoObl

pasaesieHus: cMeceit

1.3

ATOMBI U MOJICKYJIbL. Xumuueckue 3eMeHTbl. CHMBOJNBI XHUMHYECKHX

sneMeHTOB. IIpocThie U c10KHbIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xummueckasi popMyJia. BaneHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTeNnbHAas ~ aroOMHas — Macca.
OTtHocuTeNbHAs MOJIEKYJIIpHasd Macca. MaccoBast AOJIs1 XUMHUUYECKOTO 3JIEMEHTa

B COCIMHCHHNU

L5

KonuuectBo Bewmecrsa. Monb. MonsipHas macca. B3auMOCBsSI3b KOJUYECTBA,
MacChl W YHCNIA CTPYKTYPHBIX €IUHHI BemecTsa. Pacuérsl mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnueckue U XMMHUYECKUE SIBJICHMs. XUMHUYECKas peakuus U e€ NMPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIeCTB. XUMHUUYeckue ypaBHeHus. Kiaccupukauus

XUMHUYECKHUX PEeAKIHH (COeTUHEHUS], PA3JIOKEHUSs], 3aMeleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT. 3HAKOMCTBO C XUMHUYECKOH MOCYA0M, C MpaBUIaMHU
pabotel B jabopatopuu u mnpuémamu oOpamieHus ¢ J1adOpPaTOPHBIM
obopynoBaHueM, H3y4YeHHE U OmnucaHue (U3UYECKHX CBOHCTB 00pasios
HEOPraHMYECKNX BEIIEeCTB, HaOmoneHne ¢u3ndeckux (IUIaBIEHHE BOCKA,
TasiHUE JIb/la, PACTHUPAHHUE caxapa B CTYIKE, KUIEHUE W KOHACHCAIHs BOABI) U
XUMHYECKHX  (TOpeHHe CBEYH, MPOKAJIMBAHHE MEOHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) sIBieHWH, HAOMIOEHUuE W ONHCaHUe
NPU3HAKOB TNPOTEKAHWS XHMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aUMOJEIICTBUE CEpHOW KHCJIOTBI C XJOPUAOM Oapusi, pas3sioKeHUe
ruapokcuna Menu(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHUE JKeJi€3a C PaCTBOPOM

comu Meau(1l), m3yuenue cnocoOOB pazneneHus: cMeceil (C MOMOIIBI) MarHUTAa,




(buIBTpOBaHUE, BBbIMIAPUBAHUE, IUCTIIUISIUS, Xpomatorpadus), MPOBENECHUE
OYHUCTKH MOBAPEHHOH COJIM, HAOMIOICHHE U OMICAHUE PE3yJIbTaTOB MPOBEICHUS
OMBITA, WLUTOCTPHUPYIOLIETO 3aKOH COXPAHEHHMs MAacChl, CO3MaHUE MOAEJei

MOJIEKYJI (I1apOCTEePIKHEBBIX )

Bakueiine npeacTaBUTENN HEOPTAHUUECKUX BEILECTB

2.1

Bozoyx — cmech razo. CocrtaB Bosnyxa. Kucnmopon — snmemeHT u mpocToe
BemecTBo. HaxokneHune kuciopoma B mpupoje, PU3NYeCKHe M XUMHUYECKHE
cBoticTBa (peakuun ropeHusi). Oxcunbl. [Ipumenenune kucnopoma. CrocoOsbr
MOJIy4eHHUsl KHcjopoAa B JabopaTopuu W TIpOMBIIIeHHOCTH. Kpyrosopor

kucnopoaa B npupozae. O30H — aJuIoTpomnHas MOIU(pHUKaLUs KUCIOPOaa

22

TernoBoit 3¢ PekT XUMUUECKOH peakIiy, TEPMOXUMUYECKNE YPABHEHHUS, HK30-
U 3HJOTepMUYecKue peakuy. TOMINBO: Yrojb U MeTaH. 3arps3HeHne BO3ayXa,

yCHJICHHE TTapHUKOBOTO 3¢ (PekTa, paspylieHne 030HOBOTO CIIOs
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Bonopon — snemeHT u mpoctoe BemrecTBo. HaxoskmneHune Bomopona B MpHpOIE,
bm3uyeckne W XHUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTONYYEHHSL.

Kucaors! u conu

24

MounsipHblit 00BEM ra30B. Pacuérsl Mo XUMHUYECKUM YPaBHEHUSIM
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®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb.  PacTBOpBL
HacpienHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIECTB B BOJAE.
MaccoBass nmons Bewecrsa B pacTBope. XHUMHUYECKHE CBOMCTBA BOMBL
OcHoBanust. Ponp pacTBOpoB B NpupoAe U B KM3HM denoBeka. Kpyrosopor
BOIBI B TIpupoAe. 3arps3HeHue NpupoaHbIx BoA. OxpaHa M OUYUCTKa

MPUPOAHBIX BOA

2.6

Knaccudpukanmst Heopranwueckux coenunenuil. Oxcuppl.  Kiaccudukamms
OKCHIOB: coieoOpasyromue (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHbIE) W
HeconeoOpaszyromme. HomeHknarypa oxkcuaoB. PuU3NYECKHEe W XUMHUYECKHE

cBOICTBa OKCUAOB. [lonyyenne okcuaos

2.7

OcHoBanmst. Kraccudukanusi OCHOBaHUH: IIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmeHknatypa ocHOBaHMI. PU3NYECKHE U XUMHUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUi

2.8

Kucnorer. Knaccupukanus kucinor. Homenkmatypa kucnor. ®@usndeckue u
XUMHYECKHE CBOHCTBAa KUCHOT. PsAn axtuBHocTu Metaimnos H.H. bekerosa.

IlTonyueHnue kucnor
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Comu. Homenknartypa coseil. @usnyeckne M XUMHYECKHE CBOWCTBAa COJIEH.

Ilonyuenue conei




2.10

I'eneTudeckas cBsI3b MEXKAY KiIaCCaMU HCOPraHNUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XMMHYECKUN  3KCIEPUMEHT. KA4eCTBEHHOE OMNpefeeHue  COAepKaHus
KHCJIOpOZa B BO3AyXe, MOJy4YEeHHE, COOMpaHue, paclio3HABAHHME M H3yUEHHUE
CBOWCTB KHCJIOpONa, HAOMIOIeHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCJIOBHSI BO3HUKHOBEHHUS M MPEKPAIIEeHUs] ropeHus (Tokapa), O3HAKOMIICHHUE C
oOpasmaMu OKCHUIOB U OIMCAHWE WX CBOWCTB, IOJNYy4YE€HHE, COOUpaHUeE,
pacrio3sHaBaHWE M HM3Y4YE€HHE CBOHCTB BOAOpoaa (TOpeHHue), B3aUMOIEHCTBHE
Bonopoaa ¢ okcunoMm Meau(1l) (BO3MOKHO HCTIONBb30BaHIE BUACOMATEPHAIIOB),
HaOmroneHue OO0pasLoB  BEINECTB KOJNMYECTBOM | MONb, HCCIIEAOBaHUE
0COOEHHOCTEH pAacTBOPEHUs] BELIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW AOJEH PacTBOPEHHOIO
BEIECTBA, B3aMMOJACHCTBHE BOIBI C MeTaUlaMH (HATPUEM U KaJIbLHEM)
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), OINPENEICHHE pPaCTBOPOB
KHACJIOT M LIeJNIOYeHl ¢ IOMOINBI0 WHAMKATOPOB, HCCIIEAOBaHUE OOpa3LoB
HEOPraHMYECKUX BEINEeCTB PA3JMYHBIX KJIACCOB, HAOJIONEHHWE W3MEHEHHS
OKpacKM WHAUKATOPOB B pacTBOpax KHUCIOT U INeJoYell, Hu3ydeHue
B3aumozeiicteus okcuma menu(ll) ¢ pacTBOpOM CepHON KHCIIOTBI, KHUCIOT C
MeTaJlJIaMU, peakluil HeHTpaau3aluy, NoJydeHne HepacTBOPUMbIX OCHOBAHUH,
BBITECHEHHE OJHOrO0 MeTajula JApPYyrMM M3 pacTBopa COJIM, peLIeHHe
SKCMEePUMEHTANIBHBIX 337ad 1Mo TeMe «BakHelilne kiaccpl HEOPTaHUYECKUX

COeIUHEHUI»

Ilepuoanueckuii 3axon u Ileproandeckas CUCTEMa XUMHUYECKUX 3JIEMEHTOB
. U. Menneneesa. CtpoeHne aToMOB. XUMHU4YECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIJIbBHBIC PEAKIIUN

3.1

[lepBble TOMBITKH KJACCH(PHUKAIMKM XUMHUYECKUX 3JeMeHTOB. [loHATHe O
IPyInax CXOAHBIX 3JIEMEHTOB (INENOYHbIE U IIEJOYHO3EMEJbHBIE METAJLIbI,
rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTBbI, KOTOpble 00pa3yroT aM(poTepHbIE

OKCHUIBI U TUAPOKCHUABI

3.2

Ilepuoanueckuii 3axon. Ilepuoandeckas cucreMa XuMH4eckux siemeHTos J.H.
Menneneesa. Koporkonepuonnas 51 JUITMHHOIIEpUOAHAS ¢dbopmbI
Ilepuoauueckoit cucrembl xumudeckux osnemeHtos JIM. Menneneesa.
Ilepuoael u rpynnel. PU3NYECKUH CMBICT NOPANKOBOIO HOMEpPA, HOMEPOB

MepUOa U IPYMIIBI 3JIEMEHTA
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Crtpoenune aromoB. CocraB aToMHbIX saep. M3oromnbl. DnexTpoHbl. CTpoeHue

SJIEKTPOHHBIX O0OJIOYEK AaToMoB TMepBbiXx 20 XHUMHYECKHX 3JIEMEHTOB




Ilepuoaunueckoit cucremnl JIL. M. Menneneesa. XapakTepUCTUKA XUMHYECKOIO

3JIEMEHTA 1O ero nojoxkeHuro B [lepuonuueckoint cucreme [ M. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHHUs pajauyca aTOMOB XHMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOHCTB IO TIPyHNNaM M HNepUHOAAM.
3Hauenue Ilepunonuueckoro 3akoHa u Ilepuogudeckoll CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJIsl pa3BUTHUs Hayku U npakTuku. (M. MeHneneeB — y4d€HbId U

rpakIaHuH

3.5

Xumudeckasi CBsi3b. KoBayneHTHast (TIONsIpHAsE W HEMOJSIPHAsI)  CBSI3b.

QHGKTpOOTpI/II_IaTeJ'IbHOCTb XUMHYECKHUX 3J1eMeHTOB. IOHHAasI CBS3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTEIbHBIE peakuuun. Hpoueccm

OKHCJIEHUS U BOCCTaHOBJIeHHA. OKUCIIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMHUECKUH SKCIIEPUMEHT. H3y4YeHHEe O0pasloB BEIECTB METAJUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE TUAPOKCHAA LUHKA C PacTBOPaMU KHUCIOT U
L1eJI04eH, MPOBEAEHUE OMNBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKLN (TOpEHUE, PEAKLIUU PA3JI0KEHUsI, COSTUHEHS)

9 KVIACC

Kon

IIpoBepsiemMblii 3JIEeMEHT COAEPKAHUSA

BemectBo u xumuyeckas peakuus. [losropenue

1.1

Ilepuoanueckuii 3akoH. Ilepuonnueckast cucteMa XUMHYECKUX daeMeHToB ..
Menpneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DBJIEMEHTOB IEPBBbIX TPEX IMEpPUOAOB, Kajlus, KalbLUi U HX
COEIMHEHUN B COOTBETCTBUM C IOJIOKEHHEM JJIEMEHTOB B Ilepmonmnueckoit

CUCTEME U CTPOCHUEM UX ATOMOB

1.2

CtpoeHue BelecTBa: BHAbl XUMHYECKOH CBsI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUINA KPUCTAJUNINYECKONW PEIIETKH
U BUAa XUMUYeCKO# cBsizu. Kiaccnpukanus u HOMEHKJIATypa HEOPraHMYECKUX
BEIIECTB (MEXIYHApOAHAs U TPUBHAJIbHAsA). XUMHUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIMXCS K  PAasAu4YHBIM  KJIACCAM  HEOPTraHUYECKHX COEIHHEHHIA,

FCHETUYCCKAA CBA3b HCOPraHNMYCCKUX BELICCTB

1.3

Knaccnpukauns XuMHUECKUX PEAKIHHA 10 Pa3JIMYHbIM MPU3HAKAM (IO YUCITY H
COCTaBY YYAaCTBYIOIIMX B PEAKLUHUH BEINECTB, MO TeIIOBOMY 3¢pdexry, mo

M3MEHEHHIO CTeIlIeHEel OKMCICHHS XUMHUYECKHUX JJEMECHTOB, IIO O6paTI/IMOCTI/Ij




0 YYacTHUIO  KaTauu3aTopa). OJK30- U OJHAOTEPMHUECKHE  PEaKIIHH,

TEPMOXUMHUYECKHE YpaBHEHUs. [[oHsATHE O CKOPOCTH XUMHUYECKON peaKLun

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. Ilonsarue o
TOMOT€HHBIX U T€TePOreHHbIX peakiusx. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
@DakTOophl, BIMSIOIINE HA CKOPOCTh XHMHUYECKOH pPEaKUUH W TOJOXKEHUE

XUMHUYCCKOr0O PaBHOBCCHSA

L5

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuuu, 3JIEKTPOHHBIN Oamanc
OKHCJIUTEJIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHUE  ypaBHEHMH
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEAaKLUUH € HCMNOJb30BAHUEM METONA

3JIEKTPOHHOTO OajiaHca

1.6

Teopust 3MeKTPONUTHUECKON OUCCOLMALIUU. DJIEKTPOJUTBI U HEDJIEKTPOJIUTHI.
I<21TI/IOHI>Ij aHMOHBL. MexaHuzM Aucconral BEIIECTB C pa3jMIHbIMU BUOaAMHU
xumudeckoit csizu. Crenenp aucconuanuu. CuibHbBIE U ClTaObIe SJIEKTPOTUTHL.
Peakunn moHHOro oOMeHa. YCIIOBHS NMPOTEKaHMs PEaKIHii MOHHOrO OOMeEHa,
MOJIHbIE U COKpalL€HHblEe HOHHblE ypaBHeHMs peakuuil. CBOHCTBa KHCIOT,
OCHOBAaHHMH ® COJieH B CBeTe TPEIACTABICHHIA OO0 BIEKTPOIUTHYECKON

nuccounanuu. KauectseHHble peakiinu Ha MOHBL. [loHsATHE O ruapoNU3e coneit

1.7

XuMuuecKkuit SKCINEPUMEHT. O3HAKOMJICHUE C MOIACIAMH KPUCTAJIMYCCKUX
peLIETOK HEOPraHWYeCKUX BEIECTB — METaJIOB M HeMmeTauioB (rpadurta u
alMasa), CIOKHBIX BEINEeCTB (XJIOPHIA HATPHs), HCCIENOBAHHE 3aBHCHMOCTH
CKOPOCTH XHUMHYECKOH peakuuu OT BO3ACHCTBUS PA3UYHBIX (DaKTOPOB,
WICCIIEIOBAHNE  DJIEKTPONPOBOTHOCTH  PAacTBOPOB  BEIUECTB,  IpoLecca
AWCCOLMAIMU  KHUCJIOT, Inenoded u  coneil (BO3MOXHO —HCIOJIB30BaHHE
BU/ICOMATEPHAJIOB);, TMPOBEICHHE OMNbITOB, WUIOCTPUPYIOLUIMX MPU3HAKH
NPOTEKAHUS PeaKii HOHHOro oOMeHa (00pa3oBaHUE OCaAKa, BIAECIEHUE Ta3a,
o0Opa3oBaHUE BOMBI), OMBITOB, HIUTFOCTPHPYIOLINX MPUMEPHI OKUCIUTENBbHO-
BOCCTAHOBUTENIbHBIX pPEaKIUil (FOpeHHe, PEeaklUH Pa3JIoKEHUs, COSNUHEHHS);
pacno3HaBaHUE HEOPTaHUYECKUX BEIECTB C MOMOIIbI KaYeCTBEHHBIX peaKiil

Ha MOHBI, pCHICHUE SKCIICPUMCHTAJIBHBIX 3a4a4

Hewmerannbl u nx COCAUHECHUA

2.1

Obmasi xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHns. CtpoeHne u Gu3ndeckre CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHe CBOWMCTBA Ha MpHUMEpPE XJopa
(B3aMMoOJeiiCTBIE C METAJUIaMH, HEMETa/UlaMH, IIeioYamMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyueHue, npuMeHeHue. [lefictue




XJIOpa U XJIOPOBOAOPOJA HAa OPraHU3M 4eJOBEeKa. BakHelinne XJIOpUAbl U UX

HaxOXXJAEHUE B IPUPOLE
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OObmast xapakTtepuctuka 3meMeHTOB VIA-rpynmbl. OcobeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHbIE CTeNeHN OkucieHus. CTpoeHne u Qu3nUecKre CBOWCTBA
NPOCTBIX BEIIECTB — KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOAU(HUKAIIN
KHUCJIOpOAa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBONOPOMI, CTPOCHHE,
(I)I/ISI/ILIGCKI/IG A XUMHYECKHe CBOMCTBA. OKCI/II[bI CEPbl KaK MNPECACTAaBUTECIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHUCJIOTA, (I)I/ISI/ILIGCKI/IG 1 XUMHYECKHe CBOICTBA
(obmue kak mpencTaBUTENs Kjacca KHCIOT M crernuduyeckie). XUMHUYECKHe
peakiuy, JIeKallne B OCHOBE MPOMBIILIEHHOTO crocoda IMOMyuyeHUs] CEepHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAA pPCAaKIHA Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COENMHEHUN B MpHUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COSTUHEHHUSMU Cepbl (KHUCJIOTHBIE NOXKIH,

3arpsi3HeHUE BO3AyXa U BOAOEMOB), CITOCOOBI €ro NMPe0TBPAICHHUS
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OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepPHbIE CTENIEHN OKUCIIEHUs. A30T, paclpoCTpaHEHHUE B TIPUPOLIE,
¢dusnyeckne u xumMudeckne cporicrsa. Kpyrosopor asora B npupoae. AMMHAK,
ero (pu3Mveckne W XMMHUYECKHE CBOWMCTBA, MOJydeHHe W npumMeHenue. Comu
AMMOHUA, nux (1)I/ISI/I"IGCKI/IG u XUMHYECCKHUE CBOﬁCTBa, MPUMCHCHUE.
KauecTBeHHas1 peakiyss HA MOHbI aMMOHUsS. A30THasl KUCJIOTa, €€ TMOJyUueHue,
dusnyeckne W XUMHYECKHe CBOMcTBa (O0ImMe Kak TNPEenCcTaBUTENs Kiacca
KuciaoT u cnenududeckue). VMcnoap3oBaHue HUTPATOB M COJIEH aMMOHHWS B
Ka4eCTBE MUHEPAJbHBIX YAOOpEHUH. XUMHUYECKOE 3arpsi3HEHHE OKPYXKarolen
Cp€Abl COCAUHCHUAMU a30Ta (KI/ICJ'IOTHbIe AOXKIOH, 3arpsA3HCHUEC BO3AYyXad, ITOYBbI

U BOJIOEMOB)

2.4

Docdop, ammorponHbie Mogudukamu Gocdopa, pu3NIECKne U XUMUIESCKHE
ceoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, QGU3NIECKUE W
XUMUYECKHe CBOMCTBa, Tonydenue. Mcmosnp3oBanue ¢ocharoB B kauecTse

MUHEPAJbHBIX y10OpeHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcobGeHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTENEHH OKUCIEHMS. YTJIEpOA, aJJIOTPOIIHBIE
Monu(pUKAIMK, PACIPOCTPAHEHHE B MpupoAe, (U3HUECKHe U XUMHYECKHE
csotictBa. AncopOuusi. Kpyrosopor yraepona B mpupone. Oxcunsl yriepoaa,
nux (1)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOI\/'ICTBaj HeﬁCTBHe Ha JKUBBIC OpPTraHHU3MBbI,

MOJIYYCHUE U NIPUMCHCHUC. OKOIOTHYECKHE 1'[p06.]'IeMbIj CBA3aHHBIE C OKCHUJIOM




yraepona(lV), rumore3a ro0aNbHOrO TOTEIUICHHS KJIMMATa, NAPHUKOBBIN
spdexr. YrompHas kuciaota W €€ COMU, UX (PUIHYECKHE U XHUMHYECKUE
CBOWCTBa, TMOJy4YeHUe U TpumeHeHue. KadecTBeHHast peakiiusi Ha kapOoHaT-
uoHbl. Mcrnosnp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO3SUCTBE

2.6

[TepBoHauabHBIE MOHATHS OO0 OPraHMYECKHX BEINECTBAX KaK O COEAMHEHUSIX
yrinepona (MeTaH, 3TaH, JTWUJIEH, ALETWIEH, 3TaHOJ, IJINLEPHH, YKCyCHas
kucinora). Ux cocraB u xummueckoe crpoeHue. [loHsTHe o Onomornuecku
BAXXHBIX BEILIECTBAX. JXHMpax, OeJKax, yIiIeBoJax — M HX pPOJH B JKU3HU
yenoBeka. MarepuanbHOe €IUHCTBO OpPraHMYECKUX U HEOpPraHMYeCKHX

COeqUHEHUN

2.7

Kpemunii, ero ¢usmueckue W XHMHUYECKHE CBOICTBA, IMOJNY4YEHHE U
npuMmenenue. CoenuHenusi kpemHusi B npupone. OOmme mpencrasieHust 00
okcune kpemausi(IV) u kpemuuneBoii kuciore. CHUIUKATHI, UX UCIOJNB30BAHUE B
OBITY, MEIUIIMHE, MPOMBIILICHHOCTH. BaskHelIIe CTPOUTENbHbIE MaTepHaIbl:
KepaMHuKa, CTEKJIO, IeMeHT, OeToH, skeje300eToH. [IpoOiemsl Oe3omacHOTO

HCIOJIb30OBAHUA CTPOUTEIJIbHBIX MaTCPUAJIOB B HOBCGHHGBHOﬁ JKU3HHU

2.8

XUMUUECKUH HKCIEPUMEHT. H3y4eHHe 00pas3lOB HEOPTaHMYECKHX BELIECTB,
CBONCTB COJITHOM KHUCJIOTBI, NMIPOBEICHUE KAYECTBEHHBIX PEAKLM Ha XJIOpUA-
HOHbI M HaAONIOAEHWE NPU3HAKOB HUX MPOTEKAHMS, OIBITBHL, OTPAKAIOIINE
¢dusnyeckne 1 XNMUYECKIE CBOWCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCTIOJNB30BAHUE BHIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3lamMH XJIOPHIOB
(rajJoreHuIOB), O3HAKOMJIEHHWE ¢ oOpasiamMu cepbl U €€ COCOUHEHHUSIMU
(BO3MOXXKHO ~ HCIIOJIb30BAHUE BHIEOMATEPHANIOB), HAOMIOAEHHE Ipolecca
oOyriMBaHUs caxapa MOJ ACHCTBHEM KOHLIEHTPUPOBAHHOH CEPHOH KHCIIOTHI,
U3yUYeHHE XUMUYECKUX CBOWMCTB pa30aBleHHONH CEPHOH KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHOH peakuuu Ha cyab(aT-uoH W HaOMIOAeHHE TpU3HaKa e¢
NPOTEKAHMUS; O3HAKOMIIEHHE ¢ (PH3UUECKUMU CBOWCTBAMHU a30Ta, pochopa u ux
coennHEHUN (BO3MOJKHO HCHOJb30BAHHE BHIEOMATEPHANIOB), OOpasLamu
a30THBIX U PocHOpHBIX yIOOpEeHUi; oMydeHne, COOUpaHne, pacro3HABAHUE U
U3yYeHUE CBOICTB aMMMaka, MPOBENEHHE KaueCTBEHHBIX peakluil Ha HOH
aMMOHUsT U (ocdar-uOH W U3yUeHHE TPU3HAKOB HX MPOTEKAHMS,
B3aMMOJCHCTBIE KOHIICHTPUPOBAHHOW a30THOHN KUCJIOTBHI ¢ MEIbI0 (BO3MOKHO
UCTIOJNB30BAHUE BHIECOMATEPHUANIOB), M3YYEHHE MOAENEeH KpPUCTAIUTMYECKHX
pemérok anmasza, rpadwura, QyJulepeHa, O3HAKOMIIEHHE C IPOLECCOM

ancopOumMM pacTBOPEHHBIX BEILIECTB AKTUBHPOBAHHBIM YIIEM MU yCTPOHCTBOM




NPOTHBOra3a; IMOJNyueHHe, coOMpaHHe, PaclO3HABAHHWE U H3yUeHHE CBOMCTB
YIJIEKUCIOro ras3a, NPOBENEHHE KadeCTBEHHBIX peakUuil Ha KapOoHaT- |
CHJIMKAT-UOHbl W M3y4YeHUE MPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKLMEH CHJIMKATHOM NPOMBILUIEHHOCTH, peLIeHHe 3KCIepHMEHTaIbHbIX

3a1a4 o teMe «BakHennine HeMeTaJUIbl U UX COeqUHEHUSD)

MerTaibl 1 UX COCOUHCHUA

3.1

OO0wast XxapakTepruCcTUKa XUMHYECKIX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxkeHuss B llepuommueckoin cucremMe xumudeckux saeMeHToB J M.
MenpeneeBa u cTpoeHust aToMoB. CTpoeHHe MeTalIoB. MeTananyeckas CBsi3b U
MeTaljuyeckas KpUCTajsindyeckass peuérka. JJIEeKTPOXUMHUYECKUl  psA

HaIpPsIKEHUH METaJIOB

3.2

Qusnyeckue U XUMUYECKHE CBOHCTBA MeTauioB. O0Ime crocoObl MOaydYeHHs
MeTaJutoB. IIoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
kopposuu. CriiaBsl (CTalb, 4yTyH, TOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B

OBITY ¥ TPOMBILLIEHHOCTH

3.3

IIlenounpie MeTannbl: mojoxkeHue B llepuoanueckoil cucteMe XUMHUYECKHUX
sneMeHTOB J[M. Menneneesa, CTpoeHHe UX aTOMOB, HaXOKJEHUE B MPUPOLE.
Dusnueckre U XUMUYECKIE CBOMCTBA (Ha mpuMepe HaTpust U Kanust). OKCUIBI U
TUAPOKCUABI HATpUA W KaJius. HpI/IMeHeHI/Ie MICJIOYHBIX METAJUIOB H HX

COeqUHEHUN

3.4

IMlenouHo3emenbHbIE  METANJIBI  MAarHUW W KalbIMi.  TIOJOXKEHHE B
Ilepuoanueckont cucreme xumudeckux 3nemenTos /[ M. Menneneesa, ctpoenune
X aTOMOB; HaxoXieHue B mpupone. Pusnueckue U XUMHUYECKHE CBOMCTBa
MarHusi U Kajplus. BaxHelmme coequHEeHUs KajdblHs (OKCHI, THAPOKCHI,

comu). XKécTkocTh BOABI U CIIOCOORI €€ yCTpaHEHUs

3.5

AmroMuHuii: monokenue B Ilepuomudeckoil CUCTEME XUMHUYECKHX 3JIEMEHTOB
JA.. Menneneesa, cTpoeHHe aToMa, HaxoxkAaeHWe B mnpupone. dusnueckue u
XUMHYECKHE CBOMCTBA amoMUHUs. AM(OTepHBIE CBOWCTBA OKCUIA U THIPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxkenue B Ilepuoandeckoii cucreme xumudeckux 3ynemMeHToB .M.
MeHnneneeBa, CTpOeHHE aTOMa, HaxoxaeHWe B mpupone. Pusuueckue u
XUMHYEeCKUe cBoiicTBa xene3a. Oxcuapl, ruapokcuabl U conu skenesa(ll) u

xenesza(lll), mx cocTap, CBOMCTBA U MOJyUYEHUE

3.7

XUMHUIeCKUM SKCIEPHUMEHT. O3HAKOMIJICHUE C O6pa3LIaMI/I METAJIJIOB U CIIJIABOB,

uX (PU3MUECKUMHU CBOWCTBAMH, HW3y4YEHHE PE3yJIbTATOB KOPPO3UH METAJUIOB




(BO3MOIKHO UCTIOJIb30BAHUE BUIEOMATEPHAJIOB), ocobeHHOCTEH
B3aUMOJEHCTBHA OKCHIA KajbLUs © HATPpuUs C BOXOH  (BO3MOXKHO
UCTIOJNB30BAHUE BUICOMATEPHAJIOB), HMCCIIEIOBAHUE CBOWMCTB JKECTKOW BOIBL,
mporiecca TOpPEHHsl Kejie3a B KHCIopoae (BOSMOXKHO — HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIHMH Ha HOHBI
(MarHws, Kajpuus, amioMuHus, nuHKa, ckenesa(ll) u xemesa(Ill), memu(Il);
HaOJIIOIEHNE W ONMHMCAaHUE MPOLIECCOB OKPALIMBAHMSA IJIAMEHH MOHAMH HATpPH,
Kaqusg W Kajublust  (BO3MOXKHO — HCIIOJIb30BAHHE  BUAEOMATEPHAJIOB),
uccienoBaHne aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHS M THIPOKCHIA
LIUHKA; PELICHUE SKCIIEPIMEHTAIBHBIX 3a7a4 10 TeMe «BaxHele MeTasl 1

HUX COCOUHCHU»

XUMUsS U OKpy>Karouias cpena

4.1

Hosble MaTepuanbl U TeXHOJOTMU. BemecTsa U MaTepualibl B MOBCEIHEBHOMN
JKM3HU 4YeJIOBeKa. XUMHUS U 340pOBbe. be3omacHoe UCnoab30BaHUE BELIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBasi moOMOIIb NMpH XUMHUYECKUX OXKOTax U

OTPaBJICHUSIX
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OCHOBBI ~ DKOJOTMYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arpsisHEHHe
okpysxaromeri cpensl [IJIK. Ponb XxuMun B pelieHNH 5KOJOTHYECKHX MPOOIeM.
[IpuponHble HMCTOYHUKH YTIEBOAOPOAOB (yroyib, NMPUPONHBIA Tra3, HEPTH),

MPOAYKTHI UX MepepaboTKH, UX POJib B OBITY M MPOMBIILIEHHOCTH

43

XUMUUECKUH SKCIIEPUMEHT. M3y4YeHHEe 00pa3LioB MaTEPUAIOB (CTEKJIO, CIIABBI

METAJUIOB, MTOJIUMEPHBIE MaTEPHAJIbI)




MPOBEPSIEMBIE HA OI'D IIO XUMHWHU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMPOBEPSIEMOr0
TpeboBaHUSA

IIposepsiemble TpeGOBAHUSA K MPeIMETHBIM pe3yJbTaTaM
0a30B0Or0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 001ero odpasosanusi Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SIBJICHHH NPUPONBL, TOHUMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOH HayKH Kak O0JIACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIed KyJbTypbl U MPAKTHUYECKOU
OEATENIbHOCTH YeJIOBeKAa B YCIOBUSIX COBPEMEHHOrO OOIIeCTBa;

NMOHUMAHHUE MECTAa XUMHUU CPEAN APYTIUX €CTCCTBCHHBIX HAYK

1.2

O HAYYHbIX METOAaX INO3HAHUA, B TOM YUCIIEC SKCINCPUMECHTAJIBHBIX U
TCOPETHUCCKUX METOAAaX HCCICAOBAHNA BCIICCTB W U3YUCHUA
XUMHUYCCKHX peaKL[PIfI; YMEHUEC HCITIOJBb30BATH MOOECIN JJIA

O0OBSICHEHHSI CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodheCCHOHATBHON ASITEIbHOCTH, CBSI3aHHBIX ¢ XUMHEH U
COBPCMEHHBIMU TECXHOJIOTUAMU, OCHOBAHHBIMU Ha AJOCTUKCHUAX
XUMHUYECKOW HAyKH, YTO IMO3BOJUT OOYYArOIIMMCS pacCMaTpPUBATH
XUMUIO Kak cepy cBoeli Oyaymelt npodheCCHOHABHON NesITeIbHOCTH
U CIeNaTh OCO3HAHHBIA BHIOOP XMMHHU Kak MPOQIIIBHOTO MpeaMera

MIpY MIEPEX0/ie Ha YPOBEHb CpeHero odIIero oopa3oBaHus

Bnanenne cucreMoll XUMHYECKUX 3HAHUNW W YMEHHE MPUMEHSTH

CUCTEMY XUMUYICCKHX 3HaHPII>'I, KOTOpasi BKJIIKOYACT:

2.1

Ba)KHEHIITNE XUMHWYECKHE TIOHITHUS. XHUMHYECKHH JJICMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CJIOXKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCUTENIbHbIE AaTOMHAasli W MOJEKYJIIPHAs
MAacChl, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MOJSAPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJNb (CPEmHssi), XUMHUYEeCKas
peakiusi, pEeaKkUuH COCIMHEHUs, pPEaKLUHMU pPa3JIOKeHUs, PeaKLHU
3aMeIeHNs, peakuu oOMeHa, TerwioBod 3((eKT peakiuu, 5K30- U
SHAOTEPMHUYECKHE PEAKLMH, PAacTBOP, MaccoBas IOJs XHMHYECKOTO
3JIEMEHTa B COEIUHEHHH, MaCCOBAasl A0JIS1 M MPOLIEHTHAS] KOHLIEHTPALIHSI

BELECTBA B pacTBOPE, AAPO aTOMA, SJICKTPOHHBIN CJIOW aTOMa, aTOMHAas




opOutanb, paguyc aroma, BaJ€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUECKAasi CBsI3b, 3JIEKTPOOTPULIATENIbHOCTD, MOJIIpHAsl U HETIONsApHast
KOBaJIEeHTHasl  CBs3b, MOHHasl  CBs3b, MeETaJ/JIMUecKass  CBs3b,
KPUCTAIINYECKass pemeérka (aToMHas, MOHHAs, MeTaJInIecKas,
MOJIEKYJISIpHAs), VIOH, KAaTHOH, AHWOH, 3JIEKTPOJHUT M HE3JIEKTPOJINT,
JNEKTPOIUTHYECKAsT ~AUCCOLMALMS, PEeAKUMH HOHHOrO  OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUMH,  OKUCIUTEeNb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJCHUE, BJIEKTPOJIUS3,
XUMUYECKOE€ paBHOBECHE, OOpaTHUMble M HeoOpaTUMbIE PEaKIHH,
CKOPOCTb XUMHYECKOW peakuuu, katanuzarop, IIJIK, xopposus

METaJUIOB, CIJIaBbI
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OCHOBOIOJIArarolie 3aKOHbl XMMHU: 3aKOH COXPAaHEHMsI MAacchl,
nepuonnueckuii 3axkoH J[M. Menneneesa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaApPO
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TEOPUU  XUMUH: aTOMHO-MOJIEKYJIApHass ~ Teopus, Teopust

BHGKTpOHI/ITI/I‘{eCKOﬁ JUCCOLHAIII

Brnaagenue ocHOBaMU XMMHUYECKON FPAMOTHOCTH, BKJIFOYAIOIIEH:

3.1

yYMEHHE MPaBUIIbHO UCIIOIb30BATh NU3YUEHHBIE BELIECTBA M MATEPHAIIBI
(B TOM uYHCIEe MHHEpajbHblE YAOOPEHHs, METAUIbl W CIUIABBI,
NPOAYKTBl TepepabOTKH NPUPOAHBIX HCTOUYHHUKOB YIJIEBOAOPOAOB
(yrosi, mpupomHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SICTBE, HA
NPOM3BOJCTBE U TNOHUMAHHE 3HAUEHHs JKHUPOB, OEJKOB, YIJIEBOAOB
11 OPTaHU3Ma YeJIOBEKA;, YMEHHE MTPOrHO3UPOBATh BJIUSHHIE BELIECTB
U XUMHYECKHX IPOLIECCOB HA OPTraHU3M YEJOBEKa U OKPYKAIOIIYIO

MNPUPOAHYIO CpEayY

3.2

YMEHUEC HHTECIPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUAMHU APYTrux

yueOHBIX MPEAMETOB

33

HaJIM4He OmbiTa padoThl ¢ Pa3IMYHBIMUA HCTOYHHKAMH WH(pOpManuU
no XUMHM (HaydHash W HAYYHO-TIOMYJSIPHAs JINTEPaTypa, CIOBapH,

CIPAaBOYHHKH, HHTEPHET-PECYPCHI)

34

YMEHUEC 00BEKTHUBHO OLICHUBATb I/IH(I)OpMaLII/II-O O Be€HICCTBAX, HX
MPEBPALICHUAX u MPAKTUICCKOM MNPUMEHEHUUA u YMCHUE

UCTIOJIB30BATh €€ JUIS peIIeHUs] y4eOHO-TI03HABATENIbHBIX 33124

BJ'IaI[eHI/Ie OCHOBaMH TOHSITUMHOI'O afnmnapara U CHMBOJHUYCCKOIO

A3BIKA XUMUHU AJIs1 COCTABJICHUA (I)OpMy.]'I HEOPTaHUYCCKUX BCIICCTB,




VpPaBHEHUN  XUMHYECKHUX  pPEaKLui; OCHOBAMHM  XUMHUYECKOM

HoMeHKJIaTypel (IUPAC u TpuBHaibHON)

YMmenne OOBSACHATH CBsA3b MOJOXKEHUs dJeMeHTa B llepuommueckoit

CUCTEME C YHCJIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, olmee 4Yucio
3JIEKTPOHOB), paclpenesieHHeM JJIEKTPOHOB IO SHEPTreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KAJTUS U KaJIbLIUS
IlpencraBnenne O  OEPUOAMYECKONW  3aBUCUMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aTroma, 3JIEKTPOOTPULIATETHHOCTB),
6 MPOCTBIX U CIIOKHBIX BEIIECTB OT TOJIOKEHUSI 3JIEMEHTOB B
[Mepuomuyeckoit cucreme (B MajblX MepUOJaX U TJIABHBIX
MOATPYTIAX ) ¥ 3JIEKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue knaccupumupoBarthb:
7.1 XUMHUYECKHUE 3JIEMEHTHI
7.2 HEOPraHUYECKUE BELIECTBA
73 XUMHUYECKHE PEAKLINHT
8 YMeHue onpeaensaTh:
21 BaJICHTHOCTb U CTENEHb OKHUCIEHUS XMUMHYECKUX 3JIEMEHTOB, 3apsil
' MOHa
82 BUJL XUMHYECKOW CBS3M U THUN KPUCTAJUIMUYECKOM CTPYKTYphl B
' COEIMHEHUSIX
83 XapakTep Cpeabl B BOAHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUIN)
8.4 OKMCJIUTENb U BOCCTAHOBUTENb
9 YMeHHne XapakTepu30BaTh PUINIECKUE U XUMHUYECKHE CBOWCTBA:
MPOCTBIX BelIeCTB (KUCJIOPOA, O30H, Bomopoxa, rpadur, anmas,
9.1 kpemHuli, azor, Qochop, cepa, Xyjop, HATPUH, KaJuil, MarHUIA,
KaJIbIUH, aTFOMUHUM, JKene30)
CIIOXKHBIX BEIIECTB, B TOM 4YHCJI€ HX BOJHBIX pacTBOPOB (BOJA,
aMMHAK, XJIOPOBOAOPOIH, CEPOBOJAOPOA, OKCHUIABI M THUIAPOKCHUABI
92 merauio [-1IA rpynm, amomunus, menu (II), nunka, xenesa (II u
' I0), oxcunst yraepona (I u IV), kpemuus (I1V), azora u ¢pocdopa (111
u V), ceppt (IV u VI), cepHucrasi, cepHas, a30THUCTasi, a30THas,
docdopHasi, yrojapHasi, KpeMHUEBAsI KHCIIOTA U UX COJIH)
93 MPOTHO3UPOBaTb M XapakTEpPU30BaTb CBONCTBA  BELIECTB B




3aBUCUMOCTU OT HUX COCTaBa MU CTPOCHHA, NPUMCHCHUEC BCIICCTB B
3aBUCUMOCTH OT HX CBOI>'ICTB, BO3MOXKHOCTb MPOTCKAHUA XUMHUYCCKUX

HpeBpaLLIeHI/IfI B pa3JIMYHbIX YCJIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUsI PEAKLIUN, B

10
TOM YHCJIIE:
10.1 peakuuii HOHHOro 0OMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIFOCTPUPYIOIIUX XMUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymnir) HeOpraHMYECKUX BEINECTB
10.4 MOATBEPIKAAOIINX N'€HETUYECKYIO B3aUMOCBSA3b MEXKAY HUMU
11 YMeHHne BEIMHUCIATH (IPOBOAUTH PACUYETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
' MaCCOBYIO JOJI0 XUMHUECKOTO 3JIEMEHTA B COETMHEHUH
11.2 MAaCCOBYIO JOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €0 MacCy, 0ObeM ra3on
114 MO YpaBHEHUSIM XHUMHYECKUX PEAaKIUH W HAXOAUThb KOJUYECTBO
' BEIeCTBa, 00BEM U MAacCy PeareHTOB MIIM MPOAYKTOB PEAKLIUU
12 Bnanenvie (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAMH  HAy4YHOrO  TMO3HaHus  (HaOJroAeHwme,
191 U3MepEeHHUe, YKCIEPUMEHT, MOACITUPOBAHNE) TIPH U3YUEHUH BEIECTB U
' XUMHYECKUX SIBICHUH; yMeHHe C(OpMyIupoBarb mpodjeMy W
MPEUIOKUTH MyTH €€ PeIIeHuUs
192 Oe3omacHoll padOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' MoCy 10 U JJabopaTopHBIM 000y IOBAHUEM
npaBryiaMu O€30MaCHOTO OOpAIeHHs C BeIeCTBAMU, UCTIOIB3yEeMbIMU
B [TOBCETHEBHOMN JKM3HU, MPABHJIAMH MOBEICHUS B LENISIX COEPEKESHUs
123 300pOBbSl M OKPYXarolledl NOpUPOAHON Cpelbl, NMOHUMAaHUE Bpeaa
' (omacHOCTH) BO3NEHCTBHS HA JKUBBIE OPTaHM3MBI ONPEAEIEHHBIX
BEIECTB, CIIOCOOOB YMEHBINEHHUS] M TMPEAOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBUS
3 Hanu4une mpakTH4eCKUX HABBIKOB TJIAHUPOBAHUS M OCYINECTBICHHUS
CIEAYIOIINX XUMHUECKUX YKCIIEPUMEHTOB:
131 U3yUYeHHE U ONHCaHue (PU3NIECKUX CBOIHCTB BEINECTB, O3HAKOMJICHHE

C (I)I/ISI/ILIGCKI/IMI/I u XUMHUYCCKHUMU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOLINE MPU3HAKYU POTEKAHNS XUMHUYECKUX PEaKLIUN

13.2

U3y4eHHe CrocoOO0B pasneeHust cMecei

13.3

MOJlydYeHUE KMCJIOpOJa M H3yYeHHE €ero CBOICTB;, MOJyuyeHue
BOJIOPOZa U H3Yy4YE€HHE €ro CBOICTB, MOJyuYe€HUE YIIIEKUCIOro rasa u

HU3YyUCHUE €T0 CBOI>'ICTB; MOJIYYCHUEC aMMHaKa U U3YyUCHUE €TO CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OINpPENeNEéHHON MacCOBOH AoJei

PacTBOPEHHOI'O BEIIECTBA

13.5

IIPUMEHEHUE MHIUKATOPOB (;makmyca, METUIOPaHKa 51
benondTanenHa) ays ONpeneNieHUs] XapakTepa Cpeldbl B PacTBOpPAx

KHUCJIOT U LIeJiouei

13.6

WCCIENOBAHUE M ONKHCAHHE CBOWCTB HEOPraHUYECKMX BELLECTB
Pa3JIMYHBIX KJACCOB, U3yUYEHHE B3aUMOIECHUCTBUSA KUCJIOT C METAJJIAMH,
OKCHJaMH  METAJUIOB,  PAaCTBOPUMBIMHU M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMHM, TIOJyY€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OAHOrO MeTaula JApPyruM M3 pacTBoOpa  COJH;
uccienoBanre aM(pOTEpPHBIX CBOWCTB THUAPOKCUAOB AFOMUHHUS U

OUHKa

13.7

PEHICHUEC SKCNCPUMEHTAJIBHBIX 3aa4 IO TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGHHHGHHﬁ)); ((QHGKT‘pOJ'II/ITI/ILIeCKaﬂ
JUCCOLIHMALTHS «BakHenInmue HEMETAJJIbl M HX COCOUHCHUS

«BaxHeHle MeTajibl U UX COeqUHEHU)

13.8

XUMHYECKHE  OKCIEPHUMEHTBI,  WJUTIOCTPUPYIOIIME  MPH3HAKU
NPOTEKaHUsT Peakiuii MOHHOTO OOMEHa, KauyeCTBEHHbIE peakiiy Ha
NPUCYTCTBYIOIIHE B BOIHBIX PAaCTBOPAX HMOHBI XJIOPHI-, OPOMHI-,
wonua-, cynbdar-,  docdar-, kapOoHAT-,  CHIUKAT-AaHHOHBI,
TUAPOKCHI-HOHBI, KATUOHBI aMMOHHUSI, MAarHHsl, KaJIbIIHs, aJIFOMUHHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), uuHKa

14

VYmMmenue:

14.1

NPEACTABJIATL PE3YJIBTATBI SKCIICPHUMEHTA B (1)opMe BBIBO OB,
J0Ka3aTeJbCTB, l"pa(I)I/IKOB u Ta6.]'II/ILI U BBEBJIATH OSMIIUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMUBATE CBA3HU MEKAY PE€aJIbHO Ha6J'II-OI[aeMbIMI/I XUMHYECCKUMH
ABJICHUAMHA U MPOLHECCAMH, MPOUCXOOAIIMMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh MPUYMHBI MHOTO0OPa3Hsl BELIECTB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 25K3AMEHE 11O XUMHNHU

Kon

IIpoBepsiemMblii 21eMEHT COAEPKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHNYCCKHE ITOHATHUA

1.1

Uucteie BemecTsa u cMecu. CriocoObI pazneneHus: cMeceit

1.2

ATOMBI U MOJICKYJIbL. Xumuueckue dieMeHThl. CHMBOIBI  XHUMHYECKHX

JJIEMCHTOB. HpOCTbIe U CJIOKHBIC BEIICCTBA.

1.3

Xummueckasi popMmyiia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHAas aTOMHAS Macca.
OtHocurenbHas MOJICKYJIsIpHass Macca. MaccoBasi 10Ji1 XUMHYECKOTO 3JI€MEHTA

B COCIUHCHHNHU

L5

KonuuectBo BemecTBa. Mojb. MonsipHass macca. MonsipHbIii 00BEM Tra3oB.

BzauMocssi3b KOJINYECTBA, MACChI U YUCTIa CTPYKTYPHBIX €AUHUL] BEIIECTBA

1.6

duznyeckre U XUMHUYECKHE SBIEHHUs. XHUMHUUYECKas peakuua u eé MPU3HAKH.

3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUECKUE YPaBHEHUsI

Ilepuoanueckuii 3axkoH u Ilepuoanuueckass cucTeMa XMMHYECKUX 3JIEMEHTOB

O U. Menneneera. CTpoeHue aTOMOB

2.1

Ilepuoanueckuii 3akoH. llepuonuueckas cucremMa XuMH4eckux 3yeMentos ..
Menneneesa. Ilepuoasl u rpynnel. @U3NYECKU CMBICI NOPAIKOBOTO HOMEPA,

HOMCEPOB NIEPUOAA U I'PYIIIIBI 3JICMCHTA

22

Crtpoenue aromoB. CoctaB aToMHbIX siiep. M3oromnbl. DnextpoHel. CTpoeHue
JNEKTPOHHBIX  000JOYEeK aTOMOB MepBbIX 20 XHMHYECKHX 3JEMEHTOB

Ilepuoaunueckoii cucremsr .M. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOMIOB, Kaius, Kajblus (paguyca aToMOB, 3JIGKTPOOTPHUIATEIBHOCTH,
METAJTMYECKUX W HEMETAJUIMYECKUX CBOWCTB) W WX COEAUHEHUN B
COOTBETCTBHUU C TIOJOXKEHHEM »3jeMeHToB B llepuoamdeckoit cucreme u

CTPOEHHUEM HX aTOMOB

Crtpoenue BemiecTa

3.1

Xumudeckasi cBsib. KoBaneHTHast (TOJisipHAsT U HETMOJSIPHAsl)  CBSI3b.
DJNEeKTPOOTPULIATEIBHOCTD ~ XUMUYECKUX  3JiIeMeHTOB.  oHHast  CBsi3b.

Merannuueckas cBsI3b




3.2

Tumel KpPHUCTAJUIMYECKUX PEIETOK (ATOMHAs, WOHHAs, METaJUIMYecKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUMA KPUCTAJUIMYECKOH PEIIETKU U BUAA

XUMUYECKON CBSI3U

Baxueiimine mnpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnbl U ux

COCIUHEHNS. MerTaibl 1 UX COCIUHEHUA

4.1

Knaccudpukanmss ¥ HOMEHKJIATypa HEOPTaHMYECKUX COSAMHEHUN: OKCHIOB
(coneoOpazyrommue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIe) u
HecoJleo0pasyroye, OCHOBaHMH (IIENOYM M HEpacTBOPUMBIE OCHOBAHHMA);
KUCIIOT  (KHCIOpOACOAepKamMe ¢ OECKUCIOPOAHbIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPENHUX M KUCIIBIX )

42

@u3nyeckue M XUMHUYECKHE CBOHCTBA MPOCTBIX  BELIECTB-HEMETAJIOB:

BOZIOPOJIA, XJIOpa, KUCIOPOAA, Cepbl, a30Ta, Gocdopa, yriepoaa, KpeMHHsI

43

duznuecke W XUMHUYECKHE CBOICTBA NPOCTBIX BCIICCTB-MCTAJJIOB. JIMTUA,
HaTpus, Kajivusd, MarHud W KaJibIHs, aJIIOMHUHUA, KEJIC3a. QHGKTpOXI/IMI/ILIeCKI/Iﬁ

PsiA HANPSKEHUH METaJIIOB

4.4

dusnueckne U XUMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOZIOPOAA, CEPOBOAOPONA, AMMHAKA

4.5

duznueckue U XUMHYECKHE CBOICTBa OKCHIOB HemetajuioB: cepsl (IV, VI),
asota(Il, 1V, V), dochopa(Ill, V), yraepona(ll, IV), kpemuausi(IV). [Tonyuenue

OKCHUOOB HEMECTAJJIOB

4.6

XuMudeckne CBOWCTBa OKCHAOB. MeTtawioB IA-IIMA rpymmn, mmaka, menu(ll) u

xenesa(ll, II). [Tony4yeHne OKCUIOB METAJLIOB

4.7

XuUMUYecKre CBOHCTBAa OCHOBAHWMH W aM(POTEpHBIX THAPOKCHAOB (HA MpUMeEpe
THIPOKCHIOB  QIIOMHUHUS, kelie3a, IuHKa). [logydeHue OCHOBaHUH U

aM(pOTEPHBIX THAPOKCHIIOB

4.8

OO0mme XUMUYeCKHe CBOWCTBA KHCIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPONHOM,
CEpHUCTOM, CepHOM, a30THOH, (ocopHOi, KpeMHUEeBOW, yrombHOU. OcoObie
XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHONW CEPHOM M a30THOW KHCIIOT.

IlonyueHnue kucnoT

4.9

OO0une xuMUYeCKHe CBOWCTBA cpenHux coneil. [lonmydyenne comnei

4.10

[Monyuenue, coOupaHHe, pacro3HaBaHHWE BOIAOPOAA, KHCIOPOdA, aMMHaKa,

YTJIEKUCIIOTO Ta3a B 1adopaTopun

4.11

[Tonyuenne aMMuaka, CepHONW M a30THOH KHCJIOT B MPOMBIIUIEHHOCTH. Ob1mue

CITOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

I'eneTudeckas cBsI3b MECXKAY Ki1aCCaMU HEOPraHUICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKLUU

5.1

Knaccupukaums XUMUYeCKUX peakuid MO Pa3IUYHBIM NMPU3HAKAM: 110 YUCIY U
COCTaBY VYYACTBYIOIMUX B pPEAKUHUU BELIECTB, IO TemioBoMy 3¢¢ekTy, 1o

M3MEHEHHIO CTEeNEHEN OKHUCICHNS XUMHUYIEeCKHX 3JIEMEHTOB

52

TernoBoit 3G exT XMMUIECKOH peakLiy, TEPMOXHUMHUYECKIE YPAaBHEHUS. JK30-

U SHAOTCPMHUYCCKUEC PCAKLIUN. TepMOXI/IMI/ILIeCKI/Ie YPaBHCHUA

53

OKHUCINTENBHOBOCCTAHOBUTENbHBIE peakuuyd. OKHUCIUTENN U BOCCTAHOBUTEIM.
IIpomeccyl ~ OKHCIEHHMS U BOCCTAHOBJIGHUS..  OJIEKTPOHHBIH  GajaHc

OKHUCJINTEIbHOBOCCTAHOBHUTEJILHOM peakunun

54

Teopus snekTpoauTHdeckoi qucconuanuu. Katnonsl, aHHOHBI. DJIEKTPOIHUTHI U

HESJICKTPOJINTHL. CunbHble U ciaadbie SJICKTPOJINUTHI. Crenenb Jucconuanum

55

Peaknun monHoro obmena. YCNOBHSI MPOTEKAHUs pEaKUUd HOHHOrO OoOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS U OKpYyXKaroLias cpena

6.1

Bemectsa u Marepuanpl B NOBCEOHEBHOM >KM3HU 4eJOBeKa. besomacHoe
UCTIOJIb30BAHUE BEIIECTB M XUMHYECKHX peakuuil B Jjadopatopuu u OBITY.

HepBaﬂ NMOMOILIb MPU XUMHUYECCKUX OXKOrax U OTPaBJICHUAX

6.2

XuUMUYecKoe  3arps3HEHHe  OKpy»Karomeidl cpembl  (KHCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa U BOJOEMOB), CIOCOOBI €ro MPenOTBpAIIEHUS
IIpenenvuast monmycrtumasi koHueHTpauusi Bemects (I1JK). Poap xumuu B
peIIeHHUH SKOJIOTMYeCKHX mpoOieM. VYCuieHue mapHUKOBOro sddexra,

paspylueHIe 030HOBOTO CJIOsI

6.3

IIpumenenmne cepwl, a3ora, pocdopa, yriepona, KpeMHUSI U UX COCOMHEHHUH B
OBITY, MenWIMHE, TNPOMBILUIEHHOCTH U CeNbCKOM Xos3siicTBe. [lpumeHneHune
METaJUIOB M CIUIAaBOB (CTallb, YYIYH, NIOPATIOMUHHNA, OpoH3a) B ObITY U
MPOMBIIIJIEHHOCTH UX coenuHeHnH. [IoHATHEe 0 KOpPO3HH METauIOB, OCHOBHBIE

CHOCOOBI 3aIHUTHI UX OT KOPPO3UU

6.4

[IpuponHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, NPUPONHBIA ra3, HEPTH),

MPOAYKTHI uX niepepadoTku (OeH3MH), UX POJb B OBITY M MPOMBIILIEHHOCTH

6.5

ITepBoHauanmbHBIE TOHSATHS OO0 OPraHUYECKUX BEINECTBAX KAaK O COCIUHEHUSIX
yriepona (MeTaH, 3TaH, STHJICH, aleTIEH, STaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[MTonsiTHe 0 OMONOrMYECKH BaXKHBIX BEINECTBAX: JKUpaX, OeNkax, yrieBoaax — U UX

POJIN B JKU3HU YC€JIOBEKA




7 Pacuéter:
7.1 1o opMyTaM XUMHYECKIX COSTUHEHUM
7.2 Macchl (MacCOBOIT) IOJIM PaCTBOPEHHOTO BEIECTBA B PACTBOPE
73

Mo XUMHYECCKUM YPABHCHUAM




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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