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Coaeprxanue yuyeOHOro npeamera
8 kaace.
IlepBoHayajbHBIe XUMHYECKHE TOHATHS.

[Ipenmer xumuu. Ponb XuMun B KU3HU 4yenoBeka. Tena u Bemecta. Pu3nuecknue CBONCTBA BEIECTB. ArperaTHOE COCTOSHHUE BEILECTB.
[TonaTne 0 MeTo1aX MO3HAHUS B XUMUH. XUMHS B ccTeMe HayK. UncThie BemecTBa U cMecu. CriocoObl pa3/ienenus cMecei.

ATOMBI M MOJEKYJBbl. XUMUYECKHE dIeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. IIpocThie M ciokHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
yUYE€HHUE.

Xumuueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENIbHAS aTOMHAs
Macca. OTHOcUTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 1011 XMMUYECKOIO JIEMEHTA B COEMHEHUH.

duznyeckue U XUMUYECKUE SBICHUS. XUMHUUYECKas peakuus U €€ Npu3HaKku. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XUMUYECKUE YPABHEHUSI.
Knaccugukanus XuMuueckux peakiuuil (coeIMHeHNs, pa3IoXKeHNs, 3aMeIleHUs, 0OMeHa).

XUMUYECKUH JKCIICPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYIOW, C IMpaBWiIaMH PabOTHl B JIAOOpATOPUU M MpUEMaMH OOpaIlIeHUs C
1a00opaTOpHBIM 000PYJOBAHUEM; H3YUYEHHUE U ONMCaHUe (PU3NYECKUX CBOMCTB 00pa3liOB HEOPTraHUUECKUX BEIIECTB; HAOM0eHHEe (PU3HMUECKUX
(naBjIeHUE BOCKA, TasHUE JIbJA, PACMUPAHUE Caxapa B CTYIKE, KUIEHUE U KOHIEHCAlUi BOJbI) M XMMHYECKUX (TOpPEHHE CBeuH,
[IPOKAJIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOACHUCTBHE MeJa C KHUCIOTOW) sIBIEHHMH, HaONIOJEHHWE M ONMCAaHUE MPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakluil (pa3jo’KeHue caxapa, B3aMMOJEHCTBHE CEpPHOM KHCIIOTBI C XJIOpHUIOM Oapus, pasnoxenue rujgpokcuna menu(ll) npu
HarpeBaHuu, B3auUMoOAeWCTBUE »ene3a c¢ pactBopoMm conu Menu(ll)); u3ydenuwe crmocoGoB paszzmeneHus cMmeced (C MOMOIIbI0 MarHuTa,
¢uIbTpOBaHWE, BbIMAPUBAHUE, IUCTHUIALMSA, Xpomarorpadus), NpPOBEIAEHHWE OYUCTKM TIOBApEHHOM COJIM; HAOIOJIEHUE U OIHCaHUE
Pe3yabTaTOB NMPOBEJEHUS OMBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl; CO3aHNe MOJEIeH MoKy (IIapOCTEPKHEBBIX ).
BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3ayx — cmech razos. Coctas Bozayxa. Kuciaopoa — aneMeHT U mpocToe BeniecTBo. Haxoxaenue Kuciopo/ia B pupoe, pusndeckue
U XUMHYyeckue cBoicTBa (peakiuu ropenus). Okcunbl. [Ipumenenue kucimopona. CriocoObl MOSyuyeHUs KUCIOpoJa B J1abopaTOpUU U
IIPOMBIIIJIEHHOCTH.

Kpyrosoport kucnopona B npupojae. O30H — ajuioTponHas Moau(puKalys KUCI0po/a.

TennoBoil 3¢ heKT XMMUYECKON peakiuy, TEPMOXUMHUECKUE YPaBHEHHUS, 9K30- U SHJOTEPMUYECKHE PeaKkIMU. TOMIMBO: YToJib U METaH.
3arpsi3HeHue BO3AyXa, yCUJIEHUE MapHUKOBOTO 3 deKTa, pa3pyluieHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopona B mpUpoje, PU3HUECKHe U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE,
CIIOCOOBI MOTYYEHUS.

Kucnots! u conu.

KonnuectBo BemectBa. Monb. MonspHas macca. 3akoH ABoraapo. MomsipHabiit 006EM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHHSIM.
dusnyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HachlllleHHBIE M HEHACBILIEHHBIE PacTBOPBI. PacTBOPUMOCTh BEIIECTB B
Bojie. MaccoBasi 101l BellecTBa B pacTBOpe. XUMHUUECKHe cBoilcTBa BoAbl. OcHOBaHUS. Ponb pacTBOpoB B mpHUpoZie M B JKU3HHU YeJIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arps3HEHHE NPUPOAHBIX Boj. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.



Krnaccuduxariyst HeopraHn4eckux COeTUHEHHH.

Oxcunel. Kiaccugukanusi okcuI0B: coneoOpasyronie (OCHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIC) U HecosneoOpasyromue. HoMmeHnknatypa
OKCHJI0B (MEXIyHapoIHAsl U TpuBUaJIbHas). PU3NUYECcKre U XMMHUYECKHe CBONCTBA OKCUA0B. [lonydyenne okcuaoB.

OcnoBanms. Knaccupukanuss ocHOBaHWI: MIENOYM M HEPACTBOPUMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHHMH (MEXIyHapoaHas H
TpuBHanbHas). Ousnueckre U XUMUYECKUE CBOMCTBAa ocHOBaHUU. [TomydueHre ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. HomeHkIarypa KUCIOT (MEKIyHApOoaHAs W TpUBHallbHAs). DU3NYECKHEe W XUMUYECKUE CBOMCTBA
kuciotT. Psg akruBnoctu metawioB H. H. bekerosa. [lonydyenne kucior.

Conu. HoMmeHnkiaTypa cosieli (MexayHapoaHasi U TPUBUAJIbHAS).
duznueckue U XMMU4ecKkue cBoiicTBa coieil. [lonmydyenue conei.

['eneTnyeckas CBSI3b MEXKIy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

XYUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpeielieHHue COAEepKaHMs KUCIOpoAa B BO3yXe; MOIyYeHHe, COOMpaHue, paclio3HaBaHUE
Y U3y4YEHHUE CBOMCTB KHCIOpPOJa; HAOIIOACHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOBHUKHOBEHUS W MPEKPAIICHUS TOPEHUS
(moxapa); o3HaKOMIIEHHE C O0pa3llaMH OKCHUIOB M OINUCAHUE UX CBOWCTB; IMOJy4YeHHE, cOOMpaHHE, paclo3HABAaHUE U H3YYCHUE CBOICTB
BoJI0poAa (ropeHue);

BzaumopeiictBue Bogopona ¢ oxcugom meau(Il) (Bo3MOXKHO HCIONIb30BaHHE BUIAEOMATEpUAIOB); HaOMOJIeHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb; UCCIIeI0BaHME OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMUYHOM PACTBOPUMOCTHIO; MPUTOTOBJICHUE PACTBOPOB C
onpenenéHHON MacCOBOM Joyiel pacTBOPEHHOrO BEIIECTBA; B3aMMOJICHCTBHME BOABI C MeTallaMu (HaTpueM M KaublHeM) (BO3MOXKHO
WCII0JIb30BaHNUE BUIEOMATEPHUAJIOB);

Omnpenenenue pacTBOPOB KUCIIOT U HIeNOUEH ¢ TOMOIIbIO HHAUKATOPOB; HCCIEI0BaHNE 00pa3I[0B HEOPTAHUYECKUX BEIIECTB Pa3IHUHBIX
KJIACCOB; HAOJIIOJICHUE HM3MEHEHUS OKpacKh WHAMKATOPOBB pacTBOpaxX KHCIOT M IIeNoYel; u3ydeHue B3aumojaerctBusi okcumaa meau(ll) c
pPacTBOPOM CEPHOM KHUCIOTHI, KUCJIOT C METAJNIaMU, PEaKUUi HEUTpaau3alnu; MOJIy4YeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTasula IPyTuM U3 pacTBOpa COJIU; PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelIne KI1acChl HEOPTaHUYECKUX COSIMHEHUN Y.

Iepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB [I. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHU

[lepBble TOMBITKK KJIaCCH(UKAIMK XUMHUYECKUX dJeMeHTOB. [loHsSTHE O Tpymnmax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE U
IeI0YHO3EMENTbHBIE METaJIIbI, TaJIOTEHbI, HHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPbIE 00pa3yoT aMpOTEepHbIE OKCUIBI U THAPOKCHIBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckuxainemeHToB J1. 1. MenneneeBa. KopoTkornepruoaHas v IJTMHHOTIEPUOIHAS
¢dopmer [Teproauueckoii cuctempl xumuueckux snemMeHToB/[. M. Menaeneesa. [lepuonbl u rpynmnbl. @U3NYECKUil CMBICI TOPSIKOBOTO HOMEPA,
HOMEPOB ITEPUOJIa U TPYIIIBI JIEMEHTA.

Crtpoenne atomoB. CocTaB aTOMHBIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000JI04eK aToMoB mepBbIX 20

XUMHYECKUX 3JeMeHTOB I[lepmommueckoit cuctemsl [[. M. MenneneeBa. XapakTEpUCTUKA XMMHUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHHUIO B
ITepnonnueckoii cucreme /. . Menneneesa.



3aKOHOMEPHOCTH M3MCHEHMs paJlyca aTOMOB XHMUYECKUX JJIEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB IO IpylnaMm H
nepuogam. 3HaueHue llepuoanueckoro 3akona u [lepuoauueckoil CUCTEMBI XMMUUECKUX 3JIEMEHTOB I Pa3BUTUS HAYKU U IPAKTUKH.
Xumnueckas cBs3b. KoBajlieHTHas (MOJIApHAs M HENOJSpHAs) CBA3b. DJIEKTPOOTPHULATEIIBHOCTh XUMHUYECKUX 3JIeMeHTOB. MoHHas
CBSA3b.
Crenenp oxucieHus. OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpomeccel okuciaeHuss U BoccTaHOBIEHUSA. OKUCIHTENN H
BOCCTAHOBUTEIIH.
XUMHUECKUH 3KCIIEPUMEHT: U3y4eHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/JIeHICTBHE THPOKCHU/IA IIMHKA C pacTBOPaMHU
KHMCIIOT W ILEJOoYel; MPOBEACHUE OINbITOB, WIUIIOCTPUPYIOIIMX HPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUMN (TOpeHue, peakuuu
pas3yoKEHUs, COETUHEHNU).
9 kJ1acc
BemecTtBo u XuMHYeCKasi peaKuus.

[Tepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux snemeHtoB J. M. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMMUYECKHUX JJIEMEHTOB IIEPBBIX TPEX NEPHUOIOB, Kallus, KaJbLUsi U UX COCIAUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
2JIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHIBI XMMHYECKON CBA3M. THIBI KPUCTAINIMYECKUX pEIIETOK, 3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIA
KPUCTAJUIMYECKOW PEIIETKH U BUJIa XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHK/IAaTypa HEOpPraHMYECKUX BelIecTB (MEXIyHapoAHas M TpHUBMalbHasi). XHMHMYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JINYHbIM KJlacCaM HEOPraHUYECKUX COCIMHEHHM, FTEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccugukanus XUMHYECKMX peakUMil MO pa3iuyHbBIM IMpHU3HAKaM (10 YMCIY M COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, I10
TEII0BOMY 3(h(PEeKTy, 10 U3MEHEHUIO CTENEHEH OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, [0 OOPATUMOCTH, 110 YYaCTHIO KaTaau3aropa). JK30 - U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopoctu XxuMudeckon peakuuu. [TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusax. [loHaTHe 0 rOMOreHHbIX U
reTepOreHHbIX peakuusx. [loHaTHE 0 XuMUYECKOM paBHOBecuH. (DAKTOPHI, BIUAIOIUE HA CKOPOCTh XMMHUYECKON pEaKLUU M IOJIOKECHHE
XUMHYECKOTO paBHOBecUS. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, JJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHUE YpaBHEHHH OKHCINTENbHO-BOCCTAHOBUTENBHBIX PpEaKIUil ¢ HUCIOJb30BAaHUEM MeETOJa 3JIEKTPOHHOro OanaHca.
Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEDNEKTPOIUThl. KaTHOHBI, aHMOHBI. MexaHM3M [HCCOLMALUM BEIIECTB C
pa3IMYHBIMH BUIaMU XMMHUYeCKOH cBsi3u. CremneHb Aucconnanuu. CHUIIbHbIE U cllabble 3JEeKTPOJINThL.  Peakiuu HoHHOro oOMeHa. Y cloBus
MPOTEKaHUs peaklUid MOHHOTO OOMeHa, MOJHbIE U COKpalIEHHbIE MOHHbIE ypaBHEHHUs peakuuidl. CBOMCTBAa KUCIOT, OCHOBaHUN U COJel B
CBETE MPEJCTABICHUNA 00 IEKTPOIUTHUECKON Aucconnanuy. KauecTBeHHbIE peakiiiy Ha HOHBL. [IoHsATHE O rHApOIN3e CoMeil.

XWMHUYECKUN OSKCHEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB M
HEMeTaJIoB (rpaduTa M ajMasa), CIOXKHBIX BEIIECTB (XJOpHJa HATpHs); HCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEeaKkIHUH OT
BO3/ICHCTBUS pa3au4HbIX (AaKTOPOB; MCCIEIOBAHNE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MpoOIiecca AUCCOIMAIMM KUCIIOT, EeNo4Yeld U
coJieil (BO3MOXKHO HCIOJIb30BAaHUE BHUEOMATEPHAJIOB); MPOBEACHUE OIBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKLUH MOHHOTO
oOMeHa (oOpa3oBaHME OcajKa, BbIEJIEHHE ra3a, o00pa3oBaHWE BOJIbI); OIBITOB, WIUIIOCTPUPYIOIUX MPUMEPHl OKUCIUTEIBHO-



BOCCTAHOBUTEJIBHBIX PEAKUMNA (FOpEeHHe, peakLUud DPas3/I0oKEHHs, COCIMHEHMs); paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEaKLUi Ha MOHBI; pEIICHNE IKCIEPUMEHTAIbHBIX 3aa4.
HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTereHU okucieHus. CTpoeHue U (QHU3UUECcKue
CBOWCTBA IPOCTHIX BEIECTB — rajloreHOB. XMMHUYECKUE CBOMCTBAa Ha NpuMepe XJopa (B3auMOJEHCTBHE C MeTaljlaMH, HeMeTalllaMH,
niesoyamu). Xnopooaopod. CoisiHasi KMCIOTa, XUMUYECKUE CBOMICTBaA, IOJydyeHUE, IpUMEeHEeHHe. [leficTBUe XJlopa M XJIOPOBOAOpOAA Ha
OpraHu3M 4ejoBeKa. BaxkHel1uye XI0pu/Ibl ¥ UX HaXOXKIEHUE B IPUPOJIE.

OOmiast xapakTepucTrka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTETICHN OKHCIICHHUS.

CrpoeHuve M (U3MUECKHE CBOWCTBA IMPOCTHIX BELIECTB — KHUCIOPOAA M Cepbl. AJUIOTPOIIHBIE MOAM(UKALUN KUCIOPOJA U CEpBHI.
Xumudeckue cBoicTBa cepbl. CepoBO0pO/, CTpOCHUE, (PU3HUECKUE U XUMUYECKHE CBOWCTBA. OKCHIBI CEPHI KaK MPEACTaBUTENN KUCIOTHBIX
okcusoB. CepHast KucioTa, (QU3MUECKME M XUMHMYECKHE CBoOiicTBa (0OIiMe Kak MpeACTaBUTENs Kilacca KHCIOT U creuupuyeckue).
XUMHUYECKUE PEaKIINH, JIeKAIIE B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOydeHHs cepHOM KUCIoThL. [Ipumenenue. Conu cepHOW KHUCIOTHI,
KadeCcTBEHHas peakuus Ha cyiabgaT-uoH. HaxoxaeHue cepsl 1 €€ coelMHEHUH B Mpupoae. XUMUYECKOE 3arps3HeHUE OKpYXKarolel cpelibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 NMpeA0TBPAILECHUS.

OOw1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIICHHSL.

A30T, pactipocTpaHeHne B npupoze, Gpuzndeckue U XuMU4eckrue cBorcTBa. KpyroBopot a3ora B mpupojae. AMMHUAK, €ro (GU3NYECKUe H
XMMHUYECKHE CBOWCTBA, MOJlyueHHe U npumenenue. Cosin aMMOHMS, UX (pU3MYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peaxiysi Ha MOHBI aMMOHHUSA. A30THAasl KHCIIOTa, €€ MoiTydyeHue, GU3NIecKue U XMMHUYECKHEe CBOMCTBA (0OIIMe Kak MpeICcTaBHTENs Kiacca
KUCIOT U crienuduydeckue). Vcrnonp3oBaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX y100OpeHnH. XUMHUECKOE 3arpsi3HEeHUe
OKpY KaroIllel Cpeibl COeAMHEHNUAMH a30Ta (KMCIOTHBIE JI0K/IH, 3aTpSA3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).

®docdop, amnoTponHsle Moaudukamuu Qocdopa, Gusnmueckue U xumudeckue cpoiictBa. Okcupa dochopa(V) u docdopHas kuciora,
du3HYecKre U XUMUYECKUE CBOMCTBA, mosyueHue. Mcrnons3oBanue ¢pocaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHIA.

OOmras xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

VYraepoll, alIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPAHEHUE B MpHpoJie, PU3NUECKUe U XUMUYecKue cBoicTBa. Ancopbuus. KpyroBopot
yriaepoaa B mpupone. OKcuibpl yriiepoja, MX (QU3MYecKMe M XMMHYECKHE CBOMCTBA, JEWCTBHE HA YKUBbIE OPraHU3Mbl, IOJyYE€HUE U
IpUMEeHEeHHe. DKOJIOTHYecKHe MpobieMbl, CBsI3aHHbIE ¢ OKcHoM yriaeposa (IV); runoresa riio0anbHOro NOTEIICHHS KIMMaTa; ITapHUKOBBIH
a¢dekt. YronpHas KUCIOTa U €€ COIM, UX (U3NYECKHe W XUMUYECKHE CBOICTBa, MOTyyeHHe U npuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHart - noHsl. Vicnonp3oBanue kKapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHavanbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAaX KaK O COEAMHEHMsSX yriepoia (MeTaH, 3TaH, JTHJIEH, aleTHJIeH, STaHoJ,
TJIMIEpUH, YKCYCHas KucioTa). MIx coctaB m xumuueckoe crpoeHue. IloHsTHE 0 OMOJOrMYECKH Ba)KHBIX BELIECTBAX: XHpax, Oenkax,
YTJII€BO/IaX — M UX POJIM B )KM3HU ueoBeka. MaTepuaabHOE €MHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOMCTBa, NoOJydeHHe M mnpumeHeHue. CoenuHeHHs KpeMHHUS B mpupozge. OOumue
npencraBieHust o0 oxcuae kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThI, UX UCIOJB30BaHUE B OBITY, MEAMIIMHE, TPOMBIILIEHHOCTH.
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Baxnelime CTpOWUTENBbHBIE MaTepHalbl: KEepaMHKa, CTEKIO, IIEMEHT, OeTOH, »ene300eToH. [IpoGiieMbl 0E30MaCHOrO HCIIOJIb30BAHHMS
CTPOUTEIILHBIX MAaTEPUAJIOB B MMOBCEIHEBHOMN KU3HHU.

XUMHUECKUH SKCIIEPUMEHT: M3y4YeHUE OOpa3lOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISTHOH KHUCIIOTHI, MPOBEJACHUE KAa4YEeCTBEHHBIX
peakiuii Ha XJOPUA-HOHBI M HAOJIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpa)karomme (U3MYECKUe W XHUMHUYECKHE CBOWCTBA
TaJIOTCHOB W WX COEJMHEHHHA (BO3MOYKHO HCIOJBb30BAHME BUACOMATEPHAJTIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPUIOB (TaJOTECHUJIOB);
03HAKOMJICHHE C 00pa3amMu cepbl U € CoeTMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPHAIIOB); HAOII0AeHUE TTpoLiecca O0yTiIMBaHuUs
caxapa TOJ JCHCTBHEM KOHIICHTPHPOBAHHOW CEPHOW KHCJIOTHI, W3y4eHHE XHMHYECKHX CBOWCTB pa30aBIICHHOW CEpHOW KHCIIOTHI,
MPOBEJICHNE KAaYECTBCHHON PEakIuu Ha Cylb(aT-uoH U HAOI0IeHUE TpU3HaKa € MPOTEKAHUS, O3HAKOMIICHUE ¢ (PU3MYECKUMH CBOWCTBAMU
azora, ¢ochopa W MX COCAMHEHHH (BO3MOXKHO MCIIOJIb30BAaHUE BHICOMATEPUATIOB), OOpa3liaMu a30THBIX M (OCHOPHBIX YIOOPECHHIA;
MOJTyYeHUe, COOMpaHue, paclio3HaBaHue U U3YUYCHUE CBOMCTB aMMHAaKa; MIPOBEJICHUE KAYeCTBEHHBIX PEaKIMi Ha MOH aMMoHHs u (ocdar-
WOH Y M3YYCHUE NMPU3HAKOB UX MPOTCKAHUsS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOU

KHUCTIOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHANIOB); M3YUYEHHE MOJENeH KpUCTANTMYECKHX PpeHI€ToK anMmasa, rpadura,
dyinepeHa; 03HAKOMJICHHE C TPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOTA3a;
MoJlyueHue, coOMpaHue, pacrno3HaBaHUE W M3yYEHHUE CBOICTB YIJIEKUCIIOrO rasa; MpOBEACHHE KadyeCTBEHHBIX DPEaKIMil Ha KapOoHAT- U
CUJIMKAT-UOHbl W M3YYEHHUE INPU3HAKOB HX MPOTEKAHHUS; O3HAKOMIICHHE C NPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH; pEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHele HeMeTauibl U UX COSIUHEHUSD.
MeTasjibl M UX COCAUHEHUS

OO0mas xapakTepUCTHKa XUMUYECKHUX SJIEMEHTOB — METaJUIOB Ha OCHOBAHHMH MX MojoxeHus B [leproaudeckoil cucteMe XMMHUYECKHUX
anemenToB J[. . MenneneeBa u crpoeHusi aromoB. CTpoeHHEe MeTaUIOB. MeTtaminyeckasi CBsi3b M METATMYECKas KPHUCTALTHYECKas
peméTka. DNeKTPOXUMHUYECKUN Pl HAMPsKeHUH MeTaioB. PU3ndeckue U XMMHUYECKHE CBOMCTBA MeTalioB. O01ue cnocoObl MomydeHus
MeTaisioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI X OT KOoppo3uu. CruiaBsl (CTalb, YyT'yH, JOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounslie MeTaiuibl: HonoxkeHue B [leprnonnueckoit cucreme xummuyeckux 3yemeHToB . . MeHneneeBa; cTpoeHue Ux
aTOMOB; HaxOXJeHHEe B npupozae. Puznyeckue U XUMUYECKUE CBOMCTBA (Ha MpuMepe HATpus U Kanusi). OKCUABI U TUAPOKCUBI HATPHS U
kanus. [I[puMeHeHne mEeaouYHbIX METAJIIIOB U UX COEAMHEHHI.

[I{eroyHO3EMENBHBIE METAIUIBI MATHUHM U KAJIBLUI: MoJIokeHue B [lepruonnueckon cucteMe xumuyeckux anemeHToB 1. . Menzaeneesa;
CTPOEHHE UX aTOMOB; HaX0XJAeHUE B npupoae. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHus M Kajablus. BaxHele coeIMHEHNs KalbIUs
(oxcun, ruapokcu, conun). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHHSI.

Amomunnii: nosoxenue B Ilepuonnueckoit cucrteme xumuueckux snaeMeHToB JI. M. MeHnneneeBa; cTpoeHHe aToMa; HaXO0XJACHUE B
npupoje. Pu3nveckre U XUMUUECKHE CBOMCTBA aTIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH/Ia ATFOMUHHUSL.

Keneszo: nonoxenue B [lepuoguueckoil cucreme xuMmuueckux 3iaeMeHToB Jl. 1. MeHneneeBa; cTpoeHre aTomMa; HaXOKICHHE B MPUPOJIE.
duznyeckue U XUMUYECKHe CBONCTBa xene3a. Okcuabl, ruapokcusl u comn xkenesa (II) u sxenesa(Ill), ux coctas, cBOHCTBA U MOTyYCHHE.

XUMHYECKUH AKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METAJUIOB U CIJIaBOB, X (DU3UYECKUMHU CBOWCTBAMH; M3yYEHUE PE3YJIHTATOB
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KOPpPO3UU METAJIJIOB (BO3MOXKHO KCIIOJIb30BAaHKHE BHIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJIa Kbl U HaTpHs C BOJOM
(BO3MO>KHO MCTOJIb30BaHUE BHUJIEOMATEPHAIIOB); UCCIIEJOBAHUE CBOMCTB KECTKOM BOJIbI; IIPOIIECCa TOPEHUS kKejle3a B KUCIOpoie (BO3ZMOKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha HOHBI (MarHus, KajiblUs, aJIOMUHUSA, LUHKA,
xkeneza(ll) u xenesa(Ill), memu(Il)); HabmogeHNEe W OmMHMCAaHWE TPOIECCOB OKPAIIMBAHUS TUIAMEHUW HOHAMHU HATPUS, KIS U KaJIbIHS
(BO3MOXKHO HCIIOJIb30BAHUE BUJEOMATEPHANIOB); HCCIEI0BaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M TUIPOKCUIA IIMHKA,
pElIeHUE KCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIlne MeTauibl U UX COCTUHEHUS.
XuMHs 4 OKpPYsKAIIas cpeaa

HoBeie Marepuasibl 1 TexHonoruu. BemectBa M Marepuayibl B IOBCEJHEBHOM KM3HU YeENOBEKa. XUMHS U 310poBbe. be3zomacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHYECKMX peakuuid B ObiTy. [lepBas moMomup mpu XMMHYECKHUX OXOrax M oOTpaBieHHsX. OCHOBBI
HKOJIOTUYECKON IPaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH cpebl (MpeaesibHas qonycTuMas KonueHntpanus Bemiects — [1JIK).
Posib xuMuM B pelIeHUH YKOJIOTHYECKUX MPOOIIEM.

[IpupoaHbIE HMCTOYHUKH YIJIEBOJOPOIOB (Yyroyib, TPUPOIHBIA Ta3, HEPTh), MPOIAYKTHI HX IEpepadOTKH, UX POIb B OBITY U
MPOMBILIEHHOCTH.

XUMHUYECKUHN IKCIIEPUMEHT: U3ydeHrne 00pasIioB MaTeprasoB (CTEKIIO, CIIJIaBbl METAJIJIOB, TTOJIMMEPHBIC MAaTEPUAJIBI).

I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI YUeOHOI0 MpeaMeTa
JIMUHOCTHBIE PE3YJIBTATBI
[TaTproTrueckoro BOCIIUTAHHUS:
- IIEHHOCTHOT'O OTHOIIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACIIEMIO, IOHUMAaHUS 3HAaYEHUsI XUMUYECKON
HayK{ B JKU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAAECTh JOCTOBEPHOM MH(POPMAIMEH O TEPEIOBBIX JOCTHIKEHUAX U OTKPBITUSIX
MHUPOBOH M OTE€UYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;
['paxk1aHCKOrO BOCIIUTAHUS:
- IPEJICTABIIEHUSI O COLIMAIBHBIX HOPMaxX M MpaBUjIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU B
OOLIECTBEHHO MOJIE3HOM, yueOHO-NCCIIe0BATENbCKOM, TBOPUECKON U IPYIUX BUJAX AESATEIIbHOCTH;
[{leHHOCTH HAyYHOTO MO3HAHMUSL:
- MUPOBO33PEHYECKUX MPECTABICHUN O BEIIECTBE U XMMHUYECKOMN PEeaKIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBIISIOLIUX OCHOBY JUISl IOHUMaHUS CYIIHOCTH HAayYHOW KapTHUHBI MHUpPA; MPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MIPUPOIBI, B3aUMOCBS3SX YEJIOBEKA C IPUPOTHOM CPEI0i, O POITU XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

®opMuUpOBaHUs KyJIbTYpbl 3J0POBbSI:
- OCO3HAHUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37I0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUS
MOCNEACTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHHS aJKOTO0JIsI, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH COOIOACHUS PaBUII
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



TpynoBoro BociuTaHus:
- MHTEpeca K MPaKTHYECKOMY HM3YyYeHHUIO mpodeccwii W Tpyaa pas3- JMYHOTO POJA, YBOKEHHE K TPYAYy M pe3yjibTaraM TpyIOBOU
JeSITebHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHOTO BHIOOpA MHAMBUYAIILHON TPAeKTOPUU
NPOIOJDKEHHUS 00pa30BaHMsI ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;
yCIIEIIHOM NMpo(]ecCHOHANbHON NeATeNbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHil; TOTOBHOCTh aJallTHUPOBATHCS B MPO(ECCHOHAIBHOM
cpene;

DKOIOrNYECKOT0 BOCIIUTAHMS:
- 9KOJIOTHYECKH IIeJIECOO0PAa3HOr0 OTHOMICHHUS K MPUPOJC KaK MCTOYHHKY JKU3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHHUS, IMOHUMAHHMS
[IEHHOCTH 3JIOPOBOTO M 0E30MacHOr0 oOpa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY M ICHXHYCCKOMY
3JI0POBBI0, OCO3HAHHS IICHHOCTH COOJIOJICHHsSI TPaBUJ OE30MacHOrO TIOBEACHHUsS MPU paboTe C BEIIECTBAMH, a TAKXKE B CHUTYAIHsX,
yrpomanmHX 3I[OpOBI>IO 1 XU3HU JHOI[CfI; CHOCO6HOCTI/I HpI/IMeHﬂTB 3HaHUA, HOJ'IyT-IaeMI)IC HpI/I I/IBy‘-IeHI/II/I XUMHHU, OJIA peHICHI/ISI 3aja4,
CBSI3aHHBIX C OKPYKAIOIICH MPUPOJHONW CPENOH, MOBBIMICHUS YPOBHS SKOJIOTUYECKOH KYJIbTYphI, OCO3HAHHS TJI00AJLHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel UX pEelIeHUs TOCPEACTBOM METOI0B XUMUU;

METANPEAMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3yabTaThl OCBOSHHUST 00pa30BaTENbHON MPOrpaMMBbI 110 XUMUU XapaKTEPU3YIOTCS OBIIAJICHHEM YHHUBEPCAIbHBIMU
MMO3HABATEIFHBIMU JICHCTBUSMHU, YHUBEPCATHHBIMI KOMMYHUKATUBHBIME JICHCTBUSMU Y YHUBEPCATLHBIMY PETYIISTUBHBIMU JICHCTBUSIMHU.
YHuBepcalbHble TO3HABAaTEeNbHBIE JEUCTBUSA oOecrneuyuBaoT (QopMHUpOBaHUE 0a30BBIX KOTHUTHUBHBIX TIPOIECCOB OOYYArOIIMXCS
(OCBOGHHME METOJIOB TIO3HAHHS OKPYXKAIOIIET0 MHUpa; MPUMEHEHUE JIOTUYECKHUX, HCCIEAO0BATENIbCKUX OIepaluid, yMeHUW paboTarh C
uHpopmanuen).
ba3oBrIe mornueckme AeMCTBHUS:

- HCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIILICHUS! P OCBOCHHUU 3HAHWI: PACKPHIBATh CMBICI XUMUYECKUX MOHATUN (BBLACNATH MX
XapaKTepHBIC TPU3HAKH, YCTAHABIHBATH B3aUMOCBSI3b C IPYTUMH ITOHSTHSIMH ),

- UCTOJb30BaTh MOHSATHUS AN OOBSCHEHUS OTIEIbHBIX (DAaKTOB U SBIICHUH; BHIOMpPATh OCHOBAHMSI M KPUTEPUU I KiIacCHU(UKAINU
XUMHUYECKHX BEIIESCTB M XHUMHUYECKUX PEAKIUi; yCTaHABIUBATH MPUIMHHO-CIICJICTBEHHBIC CBSI3W MEKIY OOBCKTAMH W3YUYCHHS; CTPOUTH
JIOTUYECKHE pacCcyXaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTHH ); A€TaTh BHIBOABI M 3aKIIOUCHHS;

- MPUMEHSATH B TPOIIECCE MMO3HAHUS MOHATHS (ITPeIMETHBIC U METapeIMETHBIC), CHMBOJIMUSCKHE (3HAKOBBIC) MOJICITH, HCIIOIh3YEMbIE B
XUMHUH, MPeoOpa3oBhIBATh MIUPOKO MPUMEHSEMbIE B XHUMHH MOJEIbHBIE TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJ JJIEMEHTA),
XUMHUYeckas (opMyiia U ypaBHEHHE XUMHUYECCKOW peaklud — TIPU PENICHHH y4eOHO-TI03HABATEIIBHBIX 3aJ1ad; C YIETOM 3TUX MOJCIBHBIX
MPEJICTABICHUI BBISBIISATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB.



Ba3zoBrble ucciaenoBaresLCKue AeiiCTBHSA:
- YMCHHCM HUCIIOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, 4 TAKKC B KAUYCCTBC OCHOBBI JJIA (bOpMI/IpOBaHI/ISI
TUIOTE3bI M0 TPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKICHUM;
- IPHOOpPETEHUE OMBITA MO TUIAHUPOBAHUIO, OPTAHU3AIMH U MPOBEJACHUI0 YUEHUYECKUX IKCIEPUMEHTOB: YMEHUE HAOIOATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (pOopMyIHUpoBaTh OOOOIIEHHS M BBIBOJABI IO Pe3yiabTaTaM IPOBEIEHHOTO
OTIBITa, UCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHON paboTe;

Paboroii c undopmanueii:

- BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS, I10JIy4aeMYIO U3 pa3HbIX
MCTOYHUKOB (HAY4YHO-NONYJIsIpHAst IMTEPATypa XMMHUECKOTO COJEpKaHus, CIIpaBOUHbIE TocoOus, pecypebl IHTepHETa);

- NPUMEHATh Pa3IUYHbIE METOABI U 3aIPOCHI IPU MOUCKE U 0TOOpe MH(pOPMAIMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX IS
BBIMIOJTHEHUSI y4YeOHBIX U I[IO3HABAaTEJIbHBIX 3a7ad ONpPEAENEHHOrO THUIA; IPUOOpPETeHHWE oOmnblTa B 00JacTH MCIOJNIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaIEHUE KYJIbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

- BBIOMpaTh ONTHMAIBbHYIO (OPMY NpeACTaBICHHUS WHPOPMAIMKA W WUIFOCTPHPOBATH PEIIaeMbI€ 3a/1a4d HECIOKHBIMU CXEMaMH,
JyarpaMMamu, Apyrumu popMamu rpaduky U UX KOMOMHALIUSAMY;

- WCIOJB30BaTh W AHATU3UPOBATH B TpoOLEcCe YYEOHOH U HCCIENOBATENbCKOM JEATENIBHOCTH WH(POPMALUIO O BIUSHUH
IIPOMBIIIJIEHHOCTH, CEJIBCKOr0 X0341CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYIKAIOLIEH IPUPOJHON CpEJIbl;

- 3a/1aBaTh BOMPOCHI (B XOJ€ IUAJIOTa W/WIN JUCKYCCHH) MO CYIIECTBY OOCYKZaeMoil TeMbl, (JOPMYIHPOBATH CBOHM TMPEITIOKCHHS
OTHOCHTEJIBHO BBINIOJIHEHHUS NIPEUI0KEHHOH 3a1a4H;

- IpUOOpETEeHUE OMbITa MPE3EHTAUN PE3YJIbTATOB BBIMOIHEHHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1aDOpaTOPHOIrO OIbITa, JIabopaTOPHOU
paboThI 110 UCCIIEIOBAHUIO CBOMCTB BELIECTB, y4E€OHOTO MIPOEKTA);

YHuBepcajibHble KOMMYHUKATHBHbIE 1€ CTBUS:
- YMEHHEM 33/1aBaTh BOMPOCHI (B X0OJI€ TMAJIOra U/UIIN AUCKYCCHUN) 110 CYIIECTBY 00CYKIaeMoil TeMbl, (hOpMYIHPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS TIPEJIOKEHHOH 3a7auu;
- NPUOOpPETEHHE ONbITa MPE3EHTAlMU PEe3yJIbTaTOB BBIMOJHEHHS XUMHUYECKOrO 3KCIepHUMeHTa (J1abopaTOpHOIro OmbITa, JabopaTOpHOM
pabOTHI IO UCCIIEIOBAaHUIO CBOWCTB BEIIECTB, YICOHOTO MPOEKTA);
- 3aMHTEPECOBAHHOCTb B COBMECTHOH €O CBEPCTHUKAMHU I103HABATEIbHOW M HCCIIENOBATENIbCKONW JAEATEIBbHOCTH IPU PELICHUN
BO3HUKAIOIIUX MpoOJieM Ha OCHOBE yu€Ta OOIIMX HWHTEPECOB M COTJIACOBAaHUS MO3ULUHN (00CYXAEHHS, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH, ONpeiesIeHHe KPUTEPHEB O OLIEHKE KayecTBa BHIITOJHEHHOM paboThl U Ap.);
YHuBepcajibHbIe peryJsiTUBHbIC 1eHiCTBUSA:
- CaMOCTOSTEJIBHO OIPENeNATh LEeNH JeSTeNbHOCTH, IUIAaHUPOBATh, OCYIECTBIISATh, KOHTPOJIUPOBaTh M TPU HEOOXOAUMOCTH
KOPPEKTUPOBaTh CBOIO JIEATEIbHOCTb, BBIOMpaTh Haubosnee 3¢(GEeKTUBHbIE CIMOCOOBI pelleHusT Y4eOHbIX U II03HaBaTEIbHBIX 3a/ad,
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CaMOCTOATCIIbHO COCTABJIATH WM KOPPCKTUPOBATh HpC,I[J'IO)KCHHBIﬁ AJIr'OPHUTM ﬂeﬁCTBHﬁ IIpHU BBIIIOJTHCHHUHN SaI[aHI/Iﬁ C y‘léTOM IMOJIYYCHU A

HOBBIX 3HaAHUK 00 HN3Yy4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATL COOTBECTCTBUC IMOJIYYCHHOI'O PE3YyJIbTaTa 3asBJIICHHOM OCIIn,
- HCIIOJIB30BAaTh U aHAJIM3WPOBATH KOHTCKCTEI, IIp€ajiaracMbIC B YCIIOBUU 3aﬂaHHﬁ.

IIpenmeTHble pe3yJibTaThl
8 KJacc

- PacKpbIBaTb CMBICI OCHOBHBIX XMUMHYECKHMX IIOHATHI: aTOM, MOJIEKYJIa, XMMHUYECKHI AJIEMEHT, NPOCTOE BELIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OJHOPOAHAS U HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAs! U MOJIEKYJIsIpHasl Macca, KOJMYECTBO BEIIECTBa,
MOJIb, MOJISIPHASI Macca, MaccoBasi J0JsI XMMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIAPHBI 00BEM, OKCHI, KUCIOTAa, OCHOBAaHUE, COJb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHMs, XHMHUYECKas peakuus, KilacCu(UKalus peakUuil: peakluu COCIUHEHMs, peaKluH
Pa3IoKEeHus, peaklIM1 3aMEeLCHUs, peaKkluu
0o0MEHa, 3K30- U SHAOTEPMHUUECKUE PEAKLMHU; TEIUIOBOH 3(pdeKT peakuuu; sApo aroma, 3JIEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTAaIb,
paauyc atoma, XUMUYeCKasi CBSI3b, MOJIIPHAsl U HENOJIIpHasl KOBAJIGHTHAs CBsSI3b, HOHHAs CBA3b, NOH, KaTMOH, aHWOH, PacTBOP, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

- WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX MOHATHH (CM. M. 1) U NPUMEHSTH 3TH MOHATHUS NPU ONMCAHUM BELIECTB U
UX NIPEBPALLEHU;

- HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJISi COCTaBICHHS (DOPMYJT BEIIECTB U yPABHEHUH XUMUYECKUX PEAKIIHIA;

- ONpeAessATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTENCHb OKMCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX;
NPUHAIISKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH 1Mo (opMynam; BHI XUMHUYECKOHW CBs3M (KOBAaJCHTHAs M MOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

- packpsiBath cMmblch Ilepuonnueckoro 3akona [[. M. MenpneneeBa: qeMOHCTpHpPOBATh NMOHUMAHUE MEPUOAMYECKON 3aBUCHMOCTHU
CBOMCTB XMMHYECKUX DJIEMEHTOB OT UX MOJOXEHMs B llepnoanueckoil cucreMme; 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HHUs], 3aKOHa ABOTajpo;

- ONMCHIBATh U XapaKTepH30BaTh TaOIMuHYyI0 hopmy Ilepronndeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3/InyaTh MOHITUS «TJIaBHAS
noarpynna (A-rpynmna)» u «roboyHas noarpymnmna (b-rpynmna)y», Mansie u OosblIne NepUOIbI;

- COOTHOCUTHh 0003HaueHUs, KoTopble uMmeroTcs B Tabnuue «llepuoanyeckas cuctema xuMmuyeckux snemeHtoB J[. M. MenneneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMHM CTPOCHMUSI aTOMOB XHMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsiji sjapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);
- K1accu(UIUpOBaTh XUMUYECKUE AJIEMEHTHI; HEOPTraHWYECKUE BEIIECTBA; XUMUYECKUE PEAKIMH (110 YHCIy M COCTaBY y4YacTBYIOIIHX B
pEaKIMU BEIIECTB, MO TEIIOBOMY 3P heKTy);
- XapakTepu3oBaTh (ONMHUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJACCOB, MOATBEpPXAas OMHMCAaHWE MPUMEPAMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX pCaKHHﬁ;

- TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX
NpPEBPAICHUN B PA3TUYHBIX YCIOBHIX;
-BBIYHCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEILECTB; MAacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Ho (opmyie
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COEJIMHEHUS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBOIUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKIIVH;

- NPUMEHATH OCHOBHBIC OIEPAllMU MBICIUTEIBHON AEATENbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTH3alUIO,

KJIacCU(DUKALUIO, BBISIBJICHNE IPUYNHHO-CIIEICTBEHHBIX CBSI3€M — /711 U3Y4YEHUS CBOMCTB BELLIECTB U XUMUYECKUX PEAKIIMIA;

- €CTECTBEHHOHAYUYHbIE METO/IbI I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);
- clIeIoBaTh MpaBUJIaM I0JIb30BaHUS XUMHUECKON MOCYA0H U 1a00paTOpHbIM 000pyIOBaHUEM, a TaKXKe MpaBHiiaM OOpallleHUs ¢ BELIeCTBaMU
B COOTBETCTBUH C HHCTPYKLHUSAMHU I10 BHIIIOTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OTBITOB O TOJTYYEHHUIO U COOMPAHNUIO T'a3000pa3HbBIX BEIIECTB
(BOIOpOJIa M KHCIIOPOaA),
- IIPUTOTOBUTH DPACTBOPHI C ONPEAEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IPOBOJUTH XUMHUYECKHE
HKCHEPUMEHTBI 10 PacliO3HABaHUIO PACTBOPOB LIEJIOUEH U KUCIOT ¢ HOMOIIBIO HHIMKATOPOB (JIaKMyc, (eHON(TanenH, METUIOPAHXK U Jp.).

9 kiacc

- PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IMOHSATUH: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHMOH, aHUOH, MPOCTOE
BEIIECTBO, CJI0KHOE BEILECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTh, CTEMEHb OKHUCIEHHs, XUMHMYECKas peaklus, XUMHUYECKas CBS3b,
TeruioBor 3((deKT peakyu, MOJb, MOJISIPHBIN 00BEM, paCTBOD; DIEKTPOJIUTHI, HEAIEKTPOIUTHI, AIMEKTPOIUTHYECCKAS JAUCCOLUAINS, PEaKIHH
HMOHHOIO OOMEHa, KaTalnu3aTrop, XUMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTHMble PEAKIHMH, OKHUCIMTENb- HO-BOCCTAHOBMUTEIbHBIC
peaKIy, OKUCIUTENb, BOCCTAHOBHUTENb, OKWCIEHHE W BOCCTAHOBICHHE, AJUIOTPOINHUs, aM(pOTEPHOCTh, XMMHUYECKasi CBA3b (KOBAJCHTHas,
MOHHAs1, METAJNTNYECKas ), KpUCTAJUIMYEeCKasl pelIéTka, KOppo3us METaJIOB, CILIaBbl; CKOPOCTh XUMH YECKOW peakIiy, MPeaesIbHO JIOMyCcTUMAas
koHueHTpauus (ITJIK) Bemectsa;

- WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATHI U IPUMEHSTH 3T IOHATHUS IIPY ONMCAHNUN BELIECTB U UX NPEBPAILCHUN;

- HCII0JIb30BaTh XMMUUYECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUS (POPMYJI BELIECTB U YPAaBHEHUN XMMUUYECKUX PEaKLInid;

- OIpPEIENSITh BAJIEHTHOCTb U CTEIIEHb OKUCIICHNS XUMUYECKHUX JIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTABa; PUHAJIEKHOCTh BELIECTB
K OIpenenEéHHOMY KJlacCy CO€AMHEHUH Mo (opMysiaM; BUJ XUMUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX
COEJIMHEHUSX; 3aps] HOHAa MO XHMHUYEeCKOH ¢opMmyse; XapakTep Cpelasl B BOJHBIX pPacTBOpaxX HEOPraHMYECKUX COEJUHEHUH, TUI
KPUCTAJTINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

- packpeiBath cmblca Ilepunoanueckoro 3akona /[. 1. MenneneeBa u JEMOHCTPUPOBATh €r0 IOHUMAaHUE: ONUCBIBATh U XapaKTEPU30BATh
-noarpynmna (b-rpynmna)», Mansie u O0ibllIMe MEPUOIBI; COOTHOCUTH O0O3HAUEHHUsS, KOTOpble MMEIOTCS B MEPUOAMYECKON Tabiuie, ¢
YHUCIOBBIMUA XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsA] sapa, OOIllee YHCIO 3IIEKTPOHOB HU
pacrpeziefieHue X MO0 IEKTPOHHBIM CJIOSIM); OOBSICHITH 001Me 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEIMHEHUN B
IpeJienax MaJIbIX IEPUOJOB U TNIABHBIX MOJI- TPYIII C YYETOM CTPOEHUS UX aTOMOB;

- KJ1accu(UIUPOBATh XUMUYECKUE DJIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XMMHUECKHE PEeaKIHH (110 YUCIY U COCTaBy y4acTBYIOLIUX B
PEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((EeKTy, IO U3MEHEHUIO CTEeTeHEel OKUCIEHUS XUMHUUECKUX JIEMEHTOB);
- XapakTepu3oBaTh (OMHCHIBATh) 00mME M crenupuyecKkrue XUMHYECKHE CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEpPKAas
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ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLU;
- COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTHYECKON IUCCOLMALUUA KUCIOT, IEI0YEH U COJIEH; MOJIHbIE U COKPAILIEHHBIC YPABHEHUS PEaKIU
HMOHHOr0 0OMeHa; ypaBHEHHsI peaklMii, MOATBEPKJAIOIINX CYLLIECTBOBAHUE FEHETUYECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

- PacKpBIBaTh CYIIHOCTh OKUCIUTEFHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ITHX PeaKIuii;
- IPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HMX CTPOCHMS; BO3MOXHOCTH INPOTEKaHWsSI XUMHYECKHX IPEBPALLCHUN B
Pa3IMYHBIX YCIIOBHUSX;
- BBIUUCJIATE OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MAacCOBYIO JIOJII0 XMMMYECKOI'O JIEMEHTa o (opmyie
COECIMHEHMS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOANUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

- cJeloBaTh IpPaBUJIAM IOJB30BaHMS XMMHUYECKOM NOCYJOH U JIabOpaTOpHBIM OOOPYAOBAaHUEM, a TAKXKE IpaBUiIaM OOpalleHus ¢
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKUHUSMHU I10 BBIIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OINBITOB IO MOJYYEHUI0 U COOMpPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YTJIEKUCIIOro rasa);

- IPOBOJIUTH PEAKIUH, TOTBEPKIAIONINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH OINBITHBIM ITyTEM XJIOPHI- OpOMU/I-
, uoauna-, kapOoHar-, Qocdar-, cunMkar-, cynb(ar-, THIAPOKCHI-UOHBI, KATHOHbBI aMMOHHMS ¥ HOHBl HM3YYCHHBIX METAIJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB;

- IPUMEHSTh OCHOBHBIE OINEPALUU MBICIUTEIbHONU NeATeNIbHOCTH — aHajdu3 U CHHTE3, CpaBHEHHUE, 000O0IIeHHe, CHCTeMaTHU3alluIo,
BBISIBJICHUE IIPUYMHHO-CIIEICTBEHHBIX CBA3€H — I U3Y4YECHUS CBOMCTB BEUIECTB U XUMHYECKUX PEAKIUN; €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUS — Ha0II0JIeHNe, U3MEpPEHHEe, MOACITUPOBAaHNE, SKCIIEPUMEHT (peaIbHbIN U MBICICHHBIN).
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TemaTnuyeckoe MIIAHNPOBAHUE
8 kiacce

HN3yyaemblii pa3jaesi, TeMa ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

HepBOHa‘laHBHHC XUMHUYCCKHUC ITIOHATHA.

21 gacoB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Bakneiimne npeacraBuTeIM HEOPraHUIECKUX BELIECTB.

30 yacos

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

[lepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMUYECKUX HIEMEHTOB
J.U. MenneneeBa. Ctpoenue atroma. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHAS PEAKIIUU.

17 yacoB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

UTtoro

68 uyacos

9 kiace

H3zy4yaemblil pa3zael1, TeMa ypoka

Koan4yecTBo 4acoB

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTeJibHbIE

pecypchl

BemecTBo 1 XUMHUYECKHE peaknuuu

17 yacoB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Hemeramis! u ux COCANHECHUA

26 yacoB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

MeTanisl U UX COSINHEHUS

21 yac

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

XHMHS M OKpYXkKaromas cpeaa

4 yaca
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https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

WUtoro

68 yacos
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