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Kuaccspr: 9
ABTOp-cocTaBuTeb: MaMOHTOB Aslekcanap Biagumuposuy



COJAEPXKAHUE OBYUEHUSA

IlepBoHauya/bHbIE XUMHYECKHE TOHATHUS

ATOMBI M1 MOJIEKYJTBI. XUMUYECKHE 311eEMEHTBI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BElIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckast popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemiectB. OTHocuTeNbHAass aToMHas Macca. OTHOCHUTENbHAs MOJEKYJsipHas Macca.
MaccoBast 1011 XUMHUYECKOT'0 JIEMEHTa B COSTMHCHUH.

KosmuectBo Bemecta. Monb. MossipHas Macca. B3aumMocBsA3b KOJMYECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo opmysiaM XUMHUYECKUX COCTUHCHH.

®u3nyeckue M XUMHUYECKHE SIBICHHUA. XUMHUYECKass peakluus U €€ NpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE ypaBHEeHUs. Kinaccudukanms XUMUYSCKUX PEaKIui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3agyx — cmech razoB. CoctraB Bo3ayxa. Kuciaopoa — 37eMEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucimopoja B npupoje, GU3N4ecKue ¥ XUMUUYECKHE CBOMCTBA (PEaKIIUU TOPEHUS).
Oxkcunel. Ilpumenenue xkucnopoma. CrocoObl TMONYYEeHUS KHUCIOpoJa B Jaboparopud |
MPOMBINIUICHHOCTH. KpyroBopoT kuciopoga B mpupojae. O30H — alioTponHas MOIu(HUKaIUs
KHUCJI0OpOJa.

TemoBoil 3PPexT XUMUYECKOW peaklud, TEePMOXUMUYECKHUE YpaBHEHUS, IK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHune Bogopoa B mpupoe, Gu3ndeckue
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTel u comnu.

®dusnueckue cBoicTBa BOAbl. Bonma kak pactBoputens. PactBopbel. Haceuuennesle u
HEHACBIILIEHHBIE PAacTBOpPHL. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas J0Jisd BeEIIECTBA B
pactBope. XuUMHYECKHUE CBOMCTBAa BOJbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranuueckux coeaumHeHuil. Oxcuapl. Kiaccudukamus OKCHAOB:
coJyieoOpasyroniue (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHBIE) U HecosieoOpa3yronue. Homenknatypa
okcua0B. PU3nUecKre U XUMUYECKHE CBOMCTBA OKCUI0B. [lonydueHue okcuaoB.

OcHoBanus. Kiaccudukamnuss OCHOBaHH: IMIENTOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuil. PuU3NUEeCKHE U XHUMHYECKHE CBOMCTBAa OCHOBaHMU. llomyueHue
OCHOBaHHI.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinot. @uU3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. Ilomyyenne kucior.

Comu. Homenknatypa coneil. dusnueckue u XxumMuueckue cBoiicTBa coneil. Ilomydenue
CoJIeii.

['eneTnueckasi CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Iepuoauveckuii 3akoH u Ilepuoguueckass cucreMa xummuuyeckux 3djementos /[, U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

Ilepuonuueckuii  3akoH. Ilepuoguueckas cuUCTEMa XUMHYECKUMX dJeMEHTOB /.
U. MenneneeBa. KopoTtkonepuonnas u JiuHHOnepuoanas ¢opmbl [leprnoandeckoil cucTeMbl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuomel u rpymmbl. PU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIBI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JIEeKTPOHHBIX
obosouek atomMoB TepBeIX 20 XuMHYecKuX dneMeHToB Ilepmommueckorr cuctems [l.
N. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO JIEMEHTA 11O €r0 MOJ0KEHUIO B [lepuoanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUSI Painyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U MepruoaMm.

XuMudeckas CBSI3b. KoBanentHas (momsipHast u HETIOJISIpHAs ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenens okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporieccsl okucneHus
1 BoccTaHOBJICHHS. OKUCIIUTEIIN ¥ BOCCTAHOBUTEIIH.

BemrecTBo M XUMHYeCKas peaKkuusi



Knaccugukanus XUMUYeCKUX peakLui MO pa3iMyYHbIM MpHU3HAKaM (110 YUCIYy U COCTaBy
YYaCTBYIOLIMX B PEAKIMH BEIECTB, 110 TEIJIOBOMY 3P (HEKTY, 10 H3MEHEHHUIO CTETICHEH OKHCICHUS
XMMHYECKHX JJIEMEHTOB, 10 OOpaTMMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsatne o ckopoctn xumuyeckod peakuuu. IloHsTHe 00 OOpaTMMBIX M HEOOPAaTHUMBIX
XUMUUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuse. [IonsaTue o xumMnyeckoMm paBHOBeCUH. DaKTOPBI, BIUAIONIMNE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHUE XMMHUUECKOIO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLNHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 37€KTPOIUTHUECKON AMCCOLMALMM. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
aHUOHBI. MexXaHW3M IUCCOLMALUN BEILECTB C Pa3IMYHbIMU BUIaMU XUMUYECKOU CBsA3H. CTeneHpb
nuccorranui. CUIbHBIE U CITa0bIe 3JIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcOBUS NMPOTEKAaHUs PeakUMi MOHHOIO OOMEHa, NOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
IpeACTaBICHUNH 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadyecTBEHHblE peaklUUU Ha HOHBI.
[TonsTHE O THIPONIHN3E COTNEN.

HemeTa/ibl 1 HX COCJUHEHHSA

OOmast xapaktepucTuka rajoreHoB. OCOOSHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
crernieHu okucieHus. CtpoeHue M (hU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METajulaMH, HEMETaJulaMu,
menoyamu).  XsopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyueHHeE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/ia Ha OPraHu3M uernoBeka. BakHele Xa0puabl
U X HaXO0XJIECHUE B IPUPOJIE.

O6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(MUKALMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOoZOpOA, CTpoeHue, (U3MYecKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTeINs Kilacca KUCIOT U crieruduueckue). XMMUYECKHe peakluy, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOyueHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUH B NpHUpojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCIUHEHUSMH CEpPbI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHHS.

OO6mass xapakTtepucTuka »3jaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHHs. A30T, pacHpocTpaHeHHE B TMpHpoJie, (U3NYECKHEe WU
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue 1 XMMHUECKHe
CBOWCTBA, MoylyyeHue u npumeneHue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMmeHeHre. KauecTBeHHas peaklds Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ IOJy4eHHE,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHnid. XUMHUYeCcKoe 3arpsi3HEHUE OKpY’KaIoIIel Cpebl COSANHEHUSIMU a30Ta (KUCIIOTHbIE
JOKIH, 3arps3HEHHE BO3]yXa, MOUYBBI M BOA0OEMOB). Docdop, amioTporHble MOAUPUKALNN
dochopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaTroB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHIA.

O6mas xapakTtepuctuka 3jemMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHsS. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, pusndeckre U XUMUYECKue cBoicTBa. Axcopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, ux ¢pU3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHe W MPUMEHEHHe. JKOJIOTHUeCKHe mpoliieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINIeHUs KJIMMarta, MapHUKOBbIH 3¢ddekt. YrompHas kucimora u eé
conu, UX (U3MYEecKHMe M XMMHUYECKHE CBOICTBa, MOydeHHEe M npuMeHeHHe. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHne KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIUIEHHOCTH
U CEIIbCKOM XO3SMCTBE.



[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSX yriepoia
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJIULEPUH, YKCycHas KucioTa). [IpupoaHble HCTOUHUKH
YTJIEBOJOPOAOB (YToJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTH UX MepepadboTku (OCH3WH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: >KHpax, Oenkax,
YIJIEBOJAX — M HUX POJM B KM3HM YeJIOBeKa. MarepuaibHOE E€IUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, IOJIY4YEHHE W MPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKATHI, UX HCIOJIb30BAaHKUE B OBITY, B IPOMBIILIEHHOCTU. BaxHeiimue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOI JKHU3HHU.

MeTtajibl M MX COCAUHEHUSA

OO01mas xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHHUH UX MOJIOKEHUS
B [lepuoguueckoil cucreme xumudeckux snemeHToB JI. 1. MenzeneeBa U CTpOEHHsSI aTOMOB.
Crpoenue MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs PpEHIETKA.
ONEKTPOXUMHYECKUH psia HanpspkeHU MerauioB. Du3nyeckue M XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynbie MeTauIbl: MOJOkKEHUE B [leproanueckoil CUCTEME XUMHYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, CTpOCHUE MX aTOMOB, HaxOXkJAeHUE B mpupojae. Ousznyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[IlenoyHO3eMENBHBIE METAJIJIBI MAarHUM U KAJIBLIWI: TIOJI0)KEeHUE B [lepuoauyeckoii cucreme
xuMuueckux sneMmeHtoB . M. MenaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJIEHUE B MPUPOJIE.
PuU3NyeCcKue U XMMHUYECKHWE CBOMCTBA MarHus U KajblHs. BakHEHIIME COCAUHEHUS KalbIUs
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cuUcTeME XMMHUYECKHUX 31eMEHTOB /.
N. MengeneeBa, CTpO€HHE aTOMa, HAXO0KJIEHUE B pupoae. Pu3nueckue U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/IAa ATFOMUHUS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XMMHUYECKHX 3JIeMEHTOB /I
N. MenpeneeBa, CTpOCHHE aTOMa, HAXOKICHHE B Ipupoe. PU3NUecKue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
IIOJIyYEHHE.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHHS MPOrpPaMMbl OCHOBHOIO oOHIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00Y4YEHUsI XMMUHU B €JUHCTBE YUeOHOI M BOCIIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMA  POCCHMCKUMH  COLMOKYJBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpPaBUIaMU M HOpPMaMM MOBEJICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATIN3ALMN O0YYarOIUXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCA
CHUCTEMOM TO3WUTUBHBIX IIEHHOCTHBIX OPUEHTAllM{ M PACIIMPEHHUE ONBITA JEITEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOILICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOM HayKH B JKM3HU COBPEMEHHOro OOILEeCcTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEpHON MH(OpMAaIe 0 MepedoBhIX JTOCTUKEHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpoOiicTBe
MHpa 1 001IeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IIPEACTABIICHUS O COLMAIBHBIX HOPMax M IpaBUIaX MEKIWYHOCTHBIX OTHOLIECHUN B
KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, y4eOHO-
HCCIIEI0OBATEIbCKON, TBOPUYECKOM U JPYTrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOM JI€ATEIbHOCTH IIPH BBITOJHEHUHM Y4eOHBIX, TO3HABATEJIBHBIX 3a/1a4, BBITOJHEHUU



XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4eOHOUW AeATeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHUE U MTOCTYNKN CBOMX TOBAPHILEH € MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUYETOM
OCO3HAHHUS MOCIEACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  IPEJICTaBICHUsT O  BEUIECTBE M  XMMMUYECKOM  peakluu,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH M COCTABJISIOIIME OCHOBY s
NOHMMAaHHMS CYITHOCTH HAYYHOUM KapTUHBI MUPA, IPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOABI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMHUU B IIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMIOJYyYEHUE HOBBIX 3HAHUM IO XHUMHH,
HEOOXonuMBIE Ui OOBSCHEHHs HAOMIOJAaeMBbIX MPOLECCOB W SBJICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEPATYpOW, NOCTYINHBIMH TEXHUYECKHMMM CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

MHTEpEC K OOYYCHHWIO U TO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YE€HHS B JajbHEHILIEM;

4) popMHUpoOBaHHS KYJIbTYPbI 3/10POBbI:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEAHBIX MPUBBIYCK
(ynorpeOyieHusT aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH NP OOPAIIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHOMN KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEeHHIO Mpodeccuil u Tpyaa pa3IndHOro poja, yBaXXeHHE K
TPYZLY U pe3yJbTaTaM TPY10BOU AESITEIbHOCTH, B TOM YHUCJI€ HA OCHOBE IIPUMEHEHUS NIPEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHONH TPACKTOPUU MPOJIOIKEHUS
0o0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, YyCHEemHONW MNpodhecCHOHANBFHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CpPEIE;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKU 1eIecCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHUKY JKU3HMU Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M 0€30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U ICUXMUYECKOMY 3I0POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/IEHHS IPaBUI 0€30MacHOrO MOBEACHUS MPHU paboTe C BEIECTBAMH,
a TaK)Ke B CUTYalMsSIX, YIPOXKAIOIIKX 370POBBIO U KU3HHU JIOJEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, [T0JTydyaeMble IPU U3yUEeHUH XUMUH, JUIs pelIeHus 3a/1a4,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJHON CpPeAou, JJIsI MOBBIIICHHUS YPOBHS 3KOJIOTHYECKOU
KYJITYpbl, OCO3HaHMS INI0OOATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOiIeM M MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MI03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeqMETHBIX pE3yJIbTAaTOB BBIIENAIOT 3HAYMMBbIE Ui (DOPMUPOBAHMS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIUIM, THIOTe3a, (akT, CUCTEMA,
IpoIiecc, KCIEPUMEHT U JIPYTroe.), KOTOpble UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMEeTOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHbIe ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHMKATHBHbBIE, PETYJATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO! AEATEIbHOCTH.

Ilo3naBaTe/IbHBbIE YHMBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornueckune aeicTBUs:

YMEHHUS UCIOJb30BaTh NPUEMBI JIOTMYECKOTO MBIIIJIEHUST TpPU OCBOEHUU 3HAHMM:
PacKpbIBaTh CMBICT XUMUUYECKUX TTOHATHH (BBIICISITH UX XapaKTePHbIE MPU3HAKH, YCTAHABINBATH
B3aMIMOCBSI3b C APYTUMHU TOHSTHSMHU), HUCIIOJIB30BATh TMOHSATHUS IS OOBSICHEHUS OTAEIbHBIX
(haKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUH JIJIS KIIacCHU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEAKIINi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU



U3YYEHHUSI, CTPOUTH JIOTUYECKUE paACCYKIACHHsS (MHIYKTHBHbBIC, IEIyKTHBHBIC, MO aHAJIOTHUH),
JIeNiaTh BHIBOJIBI U 3aKITIOUCHHS,

yMEHHE MPUMEHATh B MpPOLECCe MO3HAHUS MOHATHS (TMPEAMETHbIE M MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHUMHH, NPeoOpa3oBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMysna M YypaBHEHHE XHMHUYECKOH peakuud — NpU pPELlIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
NPOTHBOPEYHS B U3Y4aEMBIX IPOLECCAX U SBICHUSIX.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA.

YMEHHE HCIOJB30BaTh IOCTABICHHBIE BONPOCH B KAayeCTBE MHCTPYMEHTA IO3HAHHS, a
Takke B KayecTBE OCHOBBI Uig (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

PUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAa00JaTh 32 XOJIOM MPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €r0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PaGora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BHJIOB
1 GOpM IPECTABICHUS, TOyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIsIpHAs IUTEpaTypa
XHUMHYECKOTO CO/ICpKaHusl, CIIpaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHHBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHUE MPUMEHSATh Pa3JIMYHbIE METOMBI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(OPMAINH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJIS1 BBIMOJTHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOil aKTUBHOTO HCIIOIBb30BAHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

yYMEHHE HCHOJb30BaTh M aHAJIM3MPOBATh B Ipolecce y4eOHOM U HCClieA0BaTeNbCKOM
NEeSITeTFHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKpY>Karollei MPpUPOJHOM Cpeibl.

KoMMyHUKaTHBHBbIE yHHBepPcaJIbHbIe Y4eOHbI€ el CTBUA:

YMEHHUs 3a/aBaThb BONPOCH (B Xojae Jauanora W (WIM) AMCKYCCHM) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS MIPEJCTABIATH IMOyYeHHBIE PE3YJIbTaThl TO3HABATEIBHON JIEATEITFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeaTh MPE3EeHTALUI0 pPEe3yJbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOI 0 MPOEKTa);

YMEHHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOW TO3HABATEIBHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB W COrJlacoBaHMs MO3UIUN (0OcCyxaeHusi, oOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPJAWHAIIMS COBMECTHBIX JIEHCTBHMA, ONpeeNieHHe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITTOJIHEHHOH pabOTHI M IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEIEIATh eI ACATEIbHOCTH, IIJIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICSTEIBHOCTh, BHIOMPATH
Haubosee 3P GeKTUBHBIE CIOCOOBI pelIeHUs YIeOHBIX 1 TO3HABATENLHBIX 33724, CAMOCTOSTEIHHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEITTIOKEHHBIA AJITOPUTM JI€UCTBUM MTPY BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 H3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX,
OLICHUBATh COOTBETCTBHE IMOJIYUYEHHOTO PE3YJIbTaTa 3asBJICHHON LEIH, YMEHNUE UCMHOJIb30BATh U

AQHAJIM3UPOBATh KOHTEKCTBI, IIPEJIAracMbI€ B YCIOBUU 3aIaHUMN.
INPEAMETHBIE PE3YJIbTATbBI



B cocraBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOCHHMIO O0S3aTENBHOIO COJCpPXKAHHUA,
YCTAHOBJICHHOTO JaHHOM (enepanbHOH pabouell mporpamMmoi, BBIICNSAIOT: OCBOCHHBIC
o0yyarolMMUCST HayyHble 3HAHUS, YMEHUS M CIOCOOBI JeHCTBMH, cnenuduueckue A
OpeIMETHOW 00nacTu «XUMHs», BHUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koHIly oOyueHus mpeaMeTHbIe pe3yjbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaxaThb
c(OPMHPOBAHHOCTh y 00yUAIOIINXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJId, XUMUUYECKHUIl AJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAsL aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi 0l XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas peaKuus,
KJIaccu(uKalusl peaKkiyii: peakluu COeIMHEHHS, PEaKIMH PA3JIOKEHHs, PEaKLUU 3aMelICHNS,
peakuu 0OMeHa, 9K30- U YHIOTEPMUUYECKHE PEaKIUH, TEIIOBOU 2P PEKT peakuu, Sapo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTaNb, PAJUYC aToMa, XMMUYECKasi CBS3b, MOJIIPHAS U
HEIOJISIPHAsT KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, NOH, KATUOH, aHUOH, PacTBOp, MAacCOBasl A0
BellecTBa (ITPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSATh 3TU MOHATUA IPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUI;
UCIIOJIb30BAaTh XMMHMYECKYI0 CHUMBOJHUKY JJIsi COCTaBJeHHS (OpPMYJN BEIIECTB W ypaBHEHUU
XUMHYECKHUX PEAKIUN;
OTIpEeIeNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, NMPUHAJIEKHOCTh BEIIECTB K ONPECIEHHOMY Kiaccy
coequHeHuH no GopMynaM, BUJ XUMUYECKOH CBI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUUECKUX
COEIMHEHUSIX;
packpbiBaTh cMbica [lepuoanueckoro 3akona /l. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT UX [OJOXKEHUS B
[lepnonnueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;
ONHUCBHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: pa3INyaTh MOHSITHUS «TJIaBHAs MoArpymnmna (A-Tpynmna)» u «mnodounas noarpynmna (b-
rpymmna)», Majble 1 00JIbIINe IepUO/Ibl, COOTHOCUTh 0003HAYEHUs1, KOTOPBIE UMEIOTCS B TalIHIIe
«Ilepnoguueckass cucrema xumudeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTHUKaMM CTPOEHMsS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, odliiee
YHCIIO 3JIEKTPOHOB M PAaCHpPEEIIEHNE UX 0 3JIEKTPOHHBIM CIIO0SM);
KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHTHI, HEOpPraHUYECKHE BELIECTBA, XUMUYECKUE PEeaKLuu
(0 YUCITY ¥ COCTaBYy YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY YD PeKTy);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOJITBEPIK/1asl ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;
IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH
MPOTEKAHUsI XUMUYECKUX NIPEBPAILIEHUN B pa3IMYHBIX YCIOBHSIX;
BBIUHCIISATh OTHOCUTEJBHYIO MOJEKYJSPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO (hopMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIEeCTBAa B PacTBOpE,
MIPOBOAMTD PAcU€ThI O YPABHEHUIO XUMUYECKON PeaKIuy;
IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEMATH3AIINIO, KITACCH(UKAIINIO, BBISIBICHUE MPUUYNHHO-CIICICTBEHHBIX CBA3EH —
JUISL U3YyYEHUs CBOMCTB BEUIECTB M XMMHMUYECKHUX DPEAKIMM, €CTECTBEHHO-HAYYHbBIE METOJBI
MO3HAHUS — HAOJI0/IeHNE, U3MEPEHNE, MOICTUPOBAaHNE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH );
CJIeZIOBaTh MpaBWJIaM MOJIb30BaHUS XUMHUUYECKOW MOCYI0i 1 1abopaTopHbIM 000pYyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OMNBITOB IO MOJYYEHUIO M COOMpaHHIO Tra3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), IMPUTOTOBJICHHIO PACTBOPOB C OMpENeIEHHOM MAacCOoBOM Jojeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHUE OKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB 1IIEJIOYEH W KHUCIOT C TMOMOUIbI0 HHIUKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHE).



pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, TIPOCTOE  BEILIECTBO, CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
3EKTPOOTPHUIIATENILHOCTh, CTEMEeHb OKUCICHMS, XHUMHYecKas peaklus, XUMHUYEecKas CBs3b,
TETIOBON APQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IJACKTPOIUTHI, HEINEKTPOIMTHI,
JNEKTPONIUTUYECKAST JUCCOLMAIUS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTUMBbIEC U HEOOPATUMBIE PEAKIINHU, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKLINH,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBJIEHHE, aUIOTPONUs, aM(pOTEPHOCTH,
XUMHUYECKasi CBs3b (KOBAJIEGHTHAs, HMOHHAs, METaJUIMYECKas), KpHUCTANIMYECKas peléTka,
KOpPpO3Usi METAJJIOB, CIUIaBbl, CKOPOCTb XWMHUYECKOW pEaKIUH, TMPeAeabHO IOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU MOHSITUS TIPU
OIMCAHUU BELIECTB U UX MPEBPALLEHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJeHHs (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIUK;
ONpEeNATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHUX DJIEMEHTOB B COEAMHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi/i MOHA M0 XUMHYECKOW (Gopmylie, XapakTep Cpeabl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenaeneeBa u JI€MOHCTPUPOBATH €r0
MOHMMAaHUE: ONKCHIBATh M XapakTepu3oBaTh TabiauunHyio ¢dopmy Ilepuonudeckoii cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jiMyarh MOHATHS «TJaBHas MoArpymnna (A-rpymma)y U «moOoyHas
noarpynna (b-rpymma)», manbpie u OosblIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B MEPUOJMYECKON Tabivle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/l s/Ipa, 00IIee YUCIIO0 JIEKTPOHOB U pacIipe/ie]IeHHe UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUU B Mpejenax MajblX MEpUOJOB U TJIABHBIX MOATPYII C yU4ETOM CTPOCHHS HX
aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIUU
(10 yuCIly U COCTaBy y4acTBYIOIIMX B PEAKIIUH BELIECTB, IO TETIOBOMY 3(PPEKTY, IO U3MEHEHHIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);
XapakTepU30BaTh (OMHUCHIBATh) OOIIME U CHENUPUUECKHE XUMHUYECKHE CBONCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, MOATBEPAKIas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;
COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALUN KUCIIOT, IEJIOUEH U COJIEH, MOIHbIE U
COKpaIlEHHBIE YPABHEHMsI PEAKIMI MOHHOTO OOMEHa, YpaBHEHMS PEaKIMM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPEICTBOM COCTaBICHHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEAKIMi;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMHMYECKHX MPEBPALICHUN B Pa3IUUHBIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEJBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEeHTa MO (opMyJie COEJAMHEHHs,, MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE,
MIPOBOAMTDH PAcU€Thl O YPABHEHUIO XUMUYECKON PEeaKIuy;
coOuIr01aTh MpaBUIIa MOJB30BaHHUS XUMHUECKOW MOCYA0N U J1a0opaTopHbIM 000pyAOBaHHEM, a
Tak)Ke MpaBuiia 0OpallleHHs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIoro rasa);
IPOBOAMTH PEAKIMM, IOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiamkar-,
cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHMS ¥ MOHBl M3Y4YEHHBIX  METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;
IIPUMEHSATh OCHOBHBIE ONEPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cUCTeMaTU3alMI0, BBISIBJICHHE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — NIl M3y4YeHUs
CBOMCTB BEUIECTB U XHUMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
HaOII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbINH U MBICJICHHBIH ).

®opMbl IPOBEICHUSA:



WnauBuayanbHasi, rpynmnoas, GpoHTagbHas, MpaKTHYecKasl.

TEMATHYECKOE IINTAHUPOBAHHE

Koa | DaexTponnsie (undposbie)
N nuyec | o0pasoBaTebHbIE PeCypchbl
0 /;1 HaunmeHoBaHue pa3/ie/ioB H TeM MPOrpaMMbl | TBO
qaco
B

1 Bsenenue. 3uakomctso ¢ TMA, KUM 1 https://m.edsoo.ru/ff0d210c
2 HaxosxaeHre MeTaioB B IEPHOINYECKOM 1 https://m.edsoo.ru/ff0d227e

cucteme .M. MenneneeBa. CtpoeHue aToMOB

METaJIOB.
3 Oomre hu3nyecKre CBOMCTBA METAJIJIOB. 1 https://m.edsoo.ru/ff0d23dc
4 OO0wme XMMUYECKHE CBOMCTBA METAILIOB. 1 https://m.edsoo.ru/ff0d26ca
5 | Merauisl 1 rpymnmsl. 1 https://m.edsoo.ru/ff0d28c8
6 Mertasuibl 2 TpyIIbL. 1 https://m.edsoo.ru/ff0d2a6¢c
7 ATIOMUHUI. 1 https://m.edsoo.ru/ff0d2be8
8 Keneso. 1 https://m.edsoo.ru/ff0d2a6¢c
9 AmboTepHbIE METAJLIEI. 1 https://m.edsoo.ru/ff0d2d50
10 | HaxoxJaeHHe HEMETAIIOB B IEPUOIUUECKOM 1 https://m.edsoo.ru/ff0d2eae

cucreme /.M. MenneneeBa. CTpoeHre aTOMOB

HEMETAJIJIOB.
11 | T'anoreHsl. 1 https://m.edsoo.ru/ff0d323c
12 | Kucnopoj. 1 https://m.edsoo.ru/ff0d350c
13 | Cepa u e€ coeiMHEHHUS. 1 https://m.edsoo.ru/ff0d5230
14 | A30T ¥ €ro coeuHEeHHs. 1 https://m.edsoo.ru/ff0d37fa
15 | ®ocdop u ero coeMHEHHSI. 1 https://m.edsoo.ru/ff0d3al6
16 | Yriepoa u ero CoeAMHECHHUS. 1 https://m.edsoo.ru/ff0d3b88
17 | KpeMHHH 1 ero COCAMHEHHUSI. 1 https://m.edso0.ru/ff0d5708
18 | Bogopoga. 1 https://m.edsoo.ru/ff0d3f34
19 | BogopoaHble COeTMHEHUSI. 1 https://m.edsoo.ru/ff0d40c4
20 | OcHOBaHMS, KUCIOTHI, COJIH. 1 https://m.edsoo.ru/ff0d4290
21- | OcymiecTBIEHHE IIEMOYEK MPEBPAIICHU I 2 https://m.edsoo.ru/ff0d448e
22 | METaJIoB.
23- | OcymiecTBIEHHE IIETOYEK MPEBPAIICHU I 2 https://m.edsoo.ru/ff0d4614
24 | HeMeTaJlIoB.
25- | Peakuuu MOHHOTO OOMEHA. 2 https://m.edsoo.ru/ff0d497a
26
27- | OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH. 2 https://m.edsoo.ru/ff0d4790
28
29- | Pemrenue 3a1a4 Ha U30BITOK/HETOCTATOK, 2 https://m.edsoo.ru/ff0d4c4a
30 | KOJTMYECTBO BEIIECTBA, BHIXOJI POIYKTA.
31 | KayecTBeHHbIE peaKIIMi HAa HOHBI METAJLIOB. 1 https://m.edsoo.ru/ff0d4ae2
32 | KauecTBeHHbIC PEaKIIMU HA MOHBI HeMeTauIoB. | 1 https://m.edsoo.ru/ff0d4dd0
33 | KauecTBeHHbIC PeaKIIMH Ha CII0KHBIC HOHBI. 1 https://m.edsoo.ru/ff0d4dd0
34 | KauecTBeHHBIE pEaKIIMH Ha Ta3bl. 1 https://m.edsoo.ru/ff0d50d2
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63 [[] | BBE/ATE  BBEJATE  BBE/MTE [[Bubmiorexa LIOK]]
3HAYCHUEC 3HAYCHHE JaTy
64 [[]] BBEIUTE BBEIWTE  BBEIUTE ([Bubmorexa LIOK]]
3HAUEHUE 3HAYCHHE JaTy
65 [[I] | BBE/ATE  BBEJMTE  BBEJMTE [[Bubmiorexa LIOK]]
3HAYCHUEC 3HAYCHHE JaTy
[[Pe3epBHBIi yPOK.

6 O06o6mIeHne u | BBEIWTE  BBE/AMTE  BBEIUTE [[bubmuorexa [JOK
CUCTEMATU3ALIUS 3HaYCHUE 3HAYCHHUE JaTy https://m.edsoo.ru/00ae0d0a]]
3HAHUH ||
[[Pe3epBHBII ypOK.

O06o0061IEHNE U | BBEMTE  BBEJMTE  BBE/MTE [[bubmunorexa [JOK
cUCTEeMaTH3aIHs 3HaYCHHWE 3HAYCHUE JaTy https://m.edsoo.ru/00adb33c]]
3HAHUM] |

[[Pe3epBHBI yPOK.

O06o0061IEHNE U 1 BBeauTe BBeaute  BBeaute [[bubmmotexa [JOK
CHCTeMaTH3aIIUs 3HAYCHHE 3HAYCHHE JaTy https://m.edsoo.ru/00ad9cb?2]]

3HaHUM ||
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