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IMNOACHHUTEJ/IbHAA 3AITMCKA

[IporpaMma o XMMUU Ha YPOBHE OCHOBHOI'O 06Lero o6pa3oBaHUs COCTaBJieHA Ha
OCHOBe TpeOGOBaHUM K pe3ysJbTaTaM OCBOEHHUs OCHOBHOUW 06pa3oBaTe/IbHOW NPOrpaMMbI
OCHOBHOT'0O 0611ero o6pa3oBaHus, npejacraBieHHbIXx B ®TOC 000, a Takke Ha OCHOBe
denepasbHON paboyell MporpaMMbl BOCIUTAHUSA U C YYETOM KOHIENIUU MpPeENoiaBaHuUs
y4ebHOro nmpeamMeTa «XUMUSA» B 00pa3oBaTesJbHbIX OpraHusanusax Poccuiickoi
denepauuu.

[IporpaMma o XMMHUHU JAéT NpeACTaBJEHUE O LieJifX, 00Ollel cTpaTeruu ooydeHus],
BOCIIUTAHHUS U Pa3BUTHUs 00yYaIOIUXCSA CPeCTBAMM Yy4eOHOTO NpeJMeTa, YCTaHABJIMBaET
006s13aTesibHOE TMpeJMETHOE COJlepXKaHUe, MpeJlyCMaTPUBAeT pacnpejesieHue €ero Io
KJlacCaM U CTPYKTYpUpOBaHHeE M0 pa3/esaM U TeMaM NpOorpaMMbl [0 XMMUH, ONlpeJiesisieT
KOJIMYeCTBEHHble U KadyeCTBEHHble XapaKTEPUCTUKU COJiep:KaHUs, PpeKOMeHJyeMYIo
N0CJIeJOBATEJNbHOCTb U3YUEHUSI XUMHUU C yYETOM MEXIPEeJMETHBIX U BHYTPUIIPEMETHbBIX
CBS3eM, JIOTMKU y4eOHOro Tmpolecca, BO3PACTHbBIX OCOOEHHOCTEH 006y4arolUXcs,
omnpejesisieT BO3MOXHOCTU MpeAMeTa /il peajv3aliud TpPeOOBaHUW K pe3yJbTaTaM
OCBOEHMsI OCHOBHOM 06pa3oBaTe/JbHOM NporpaMMbl Ha YpPOBHE OCHOBHOIO OOILIero
06pa3oBaHuUs, a TakKe TpebOBaHUM K pe3ysjbTaTaM 0Oy4YeHUs] XUMHUU Ha YPOBHe Iiesiei
VM3y4YeHHsl TMpeJMeTa U OCHOBHBIX BHJIOB Yy4eOHO-NMO3HABATEJbHOW [eATeJbHOCTU
o6y4arolerocsi 10 0OCBOEHUIO Y4e6GHOT0 COJlep>KaHuUs.

3HaHWe XUMHUU CJAY>KUT OCHOBOM JAJjid  QOpMHUpPOBAHHUS MHPOBO33PEHUS
oby4arolerocsi, ero npejcTaBjJeHUNd O MaTepUaJbHOM eJUWHCTBE MHpA, BaXKHYIO POJib
UrparwT GopMUpyeMble XMMHEN NpeACTaBJeHUs O B3aUMOINpPEeBpAlleHUSIX IHEPTUU U 00
3BOJIIOI[MM BEUIECTB B NPUPO/JiE, O MyTSX pelleHUs rJ100aJlbHbIX MPO6JeM YCTOWYHUBOTO
pa3BUTHA YesiOBeYeCTBa — CbIpbEBOM, 3HEpPreTU4YeCKOW, MULIEBOW M 3IKOJIOTHUYECKOU
6e30MmacHOCTH, po6JieM 3/JpaBOOXPAHEHUS.

H3yyeHue XUMUU:

CHOCOOCTBYET peasiM3aldid BO3MOXKHOCTEHW [AJ1 caMOpa3BUTHSA U GOpPMUPOBaHUS
KYJIbTYypbl IMYHOCTH, €€ 0611el U GYHKIIMOHATIbBHON IPaMOTHOCTH;

BHOCUT BKJ3J B GOpMHUpPOBaHHE MbIIIJIEHUS U TBOPYECKUX CHOCOOHOCTEH
006yJarouuxcs, HaBbIKOB 150:¢ CaMOCTOSITEJIbHOMU y4eOHOHU JlesITEJIbHOCTH,
3KCNepUMEeHTaJIbHbIX U UCCIe0BATENbCKUX YMEHUH, HE00X0JMMbIX KaK B MOBCEJHEBHOMN
»KU3HHU, TaK U B NTpOdeCCUOHANBLHOU AeaTeJbHOCTY;

3HAKOMMUT CO cleliMPUKON HaydHOT'0 MbIIIJIEHUS, 3aK/1a/IbIBA€T OCHOBBI L1€JIOCTHOTO
B3I/IZla HAa eJUHCTBO NPUPOJbl U 4YeJIOBeKa, fABJAETCA OTBETCTBEHHBbIM I3TAallOM B
$bopMHUpPOBaHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00y4aloIUXCs;

Cnoco6cTByeT GOPMUPOBAHUIO [JEHHOCTHOTO OTHOILEHUS] K eCTeCTBEHHO-HAay4YHbIM
3HAaHUSAM, K IPUPOJE, K YeJ0BEKYy, BHOCUT CBOW BKJIaJ, B 9KOJOTMYECKOe 0Opa3oBaHUE
00yYarLUXCH.

JlaHHble HampaB/ieHHSI B OOY4YeHUM XHMHM 00ecneuyuBaloTCsd ClnenuduKon
CoZlep>KaHUsl y4eOHOro npeaMeTa, KOTOPbIN SIBJISETCS NMeAaroruiecky aJanTUPOBaHHBIM
OTpakeHHEeM 6a30BOM HayKHU XUMHUU Ha OlpesieIEHHOM 3Tale eé pa3BUTHS.



Kypc xuMuM Ha ypoBHe OCHOBHOI'O OOLiero o6pa3oBaHUsl OpPHEHTHPOBAH Ha
OCBOEHME O00y4YalllMMHUCA CUCTEMbl [epBOHAYaJbHbIX IOHATUHA XUMWH, OCHOB
HEOpraHWYeCKOW XMMHUHU U HEKOTOPBbIX OT/eJIbHBIX 3HAaYMMBbIX NOHATUN OpPraHU4YecKon
XUMHUH.

CTpyKTypa coJep)aHusi MporpaMMbl IO XHMHUM CcPOpPMHUpPOBAHA Ha OCHOBe
CUCTEMHOTO0 N0AX0/a K eé n3y4yeHuto. CoJiep:kaHHe CKJIaJblBaeTCA U3 CUCTEMbI IOHATHUH O
XMMUYECKOM 3JIeMEHTE U BELIEeCTBE U CUCTEMbI NIOHATUN 0 XUMUUECKOU peakuuu. 06e 3Tu
CUCTEMBI CTPYKTYPHO OPraHMW30BaHbI 10 IPUHIMITY [TOC/Ie0BaTeJIbHOI'0 Pa3BUTHS 3HAHUHN
Ha OCHOBe TeOopeTHUYeCKHUX Mpe/iCTaBJIeHUI pa3HOIr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHUS KaK OCHOBbI BCEro eCTeCTBO3HAHHUS;

- [lepnogunyeckoro 3akoHa /. U. MeHjesieeBa Kak OCHOBHOI'O 3aKOHA XUMUY;

- Y4eHHs 0 CTPOEHUHU aTOMa U XMMUYECKOU CBA3H;

— Ipe/icCTaBJIeHUH 00 3JIEKTPOJIUTUYECKOHN JUCCOLMALlUM BelleCTB B pacTBOpax.

TeopeTuyeckre 3HaHUSA pacCMaTPUBAIOTCA Ha OCHOBE 3MIIMPUYECKU MOJTYYEHHBIX U
OCMBICJIEHHBbIX $AKTOB, Pa3BUBAIOTCS MOC/Ae0BaTeJbHO OT OJHOIO YPOBHA K Apyromy,
BBINOJNHAA QYHKUHUM OOBSACHEHWS U TNPOTHO3UPOBAHUSA CBOMCTB, CTPOEHMUS U
BO3MOXXHOCTEM NPAKTUYECKOr0 IPUMEHEeHH U N0JIy4eHUs U3ydaeMbIX BelleCTB.

OcBoeHHe MporpaMMbl 10 XMMHUM CIOCOOCTBYeT GOPMUPOBAHUIO NMPEACTABIEHUS O
XMMHUYECKOU COCTaBJAKLIIEN HAYYHOU KapTUHBI MUpA B JIOTUKe €€ CUCTEMHOU NPUPOBI,
[JEeHHOCTHOTO OTHOLIEHUs K HayYHOMY 3HAaHHUIO U MeTO/laM NI03HAaHUA B HayKe. M3ydyeHue
XUMUM NIPOUCXOAUT C NIpUBJIeYEHUEM 3HAHUN U3 paHee U3yYeHHBIX Y4eOHbIX [IpeMeTOB:
«Oxpyxarouiuit Mup», «buosiorus. 5-7 knaccbl» U «Pu3nKa. 7 Kaacer.

[Ipy M3ydyeHUM XUMHUU NPOUCXOAUT (POPMUPOBAHME 3HAHHMU OCHOB XUMHUUYECKOU
HayKM KaK 00J1aCTMU COBPEMEHHOrO eCTeCTBO3HAHMS, NPAKTUYECKOW [eATeJbHOCTU
YyeJI0BeKa M KaK 0JJHOI'0 M3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. 3aZjlaya y4e6HOro npeameTa
CcOCTOUT B QOPMUPOBAHUHN CUCTEMbI XUMHUYECKUX 3HAHUN — BaOXXHENIIMX GaKTOB, IOHATUH,
3aKOHOB M TeOpeTHYEeCKHUX MOJIOKeHWH, JOCTYNHBIX 0006LIeHUH MHUPOBO33PEHYECKOTO0
XapakKTepa, fA3blKa HayKH, B IPUOOLEHNU K HayYHbIM MeTO/JaM [N03HAaHUSA NPU U3yYeHUHU
BellleCTB U XUMUYECKUX peaKLui, B QOPMUPOBAHUH U Pa3BUTUH NI0O3HABAaTebHbIX YMEeHUN
U UX TIpPUMeHeHMU B Yy4yeGHO-NIO3HABATeJbHOM U y4eOHO-HUCCIe[0BaTeNlbCKON
JleITeJIbHOCTH, OCBOEHHWM IIpaBUJ 0e30macHOro ob6palieHuss C BellleCTBaMU B
NIOBCEJHEBHOU KU3HHU.

[Ipy u3yyeHUHU XMMHUU Ha YPOBHE OCHOBHOTO 06111er0 06pa30BaHUs BaXKHOe 3HaUYeHHe
npuob6pesy Takue LeJiy, Kak:

- ¢$opMHpOBaHHe HHTEeJJIEKTYaJbHO PpPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o06pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY MNPUHATHIO  pelleHUH,
CNOCOOHOM alanTUPOBATHCSA K ObICTPO MEHSAIOLMMCS YCIOBUSAM XKU3HU;

— HaNpaBJIEHHOCTb 00y4YeHUsl Ha CUCTeMaTU4ecKoe MpPUOoOILIeHHe 00y4arIuxcsa K
CaMOCTOATE/JIbHOM MO03HAaBaTeJbHON [eATeJIbHOCTH, HAay4YHbIM MeTOJaM I03HaHMA,
dbopMUpYyOIMM MOTUBALUIO U Pa3BUTHE CIOCOOHOCTEN K XUMUUY;

- obecrneyeHue YCJIOBUH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO 00YyYaAIOIIMMUCS ONbITA
pa3sHOOOpa3HOM [eATeJbHOCTH, MNO3HAHUS W CaMOIO3HAHUSA, KJ/YEBbIX HaBbIKOB



(k/ItoYeBBIX KOMIETEHIMI), UMELUX YHUBEpCcaJbHOE 3HaUYeHUe JJis pa3/InuYHbIX BUJOB
JlesITeJIbHOCTH;

- popMmupoBaHue 0611 el PYHKIIMOHAIBHON U eCTeCTBEHHO-HayYHOU I'PaMOTHOCTH, B
TOM YMCJIe YMEHHUH OOBSICHAATh U OLIEHUBATh SIBJIEHUSI OKPY:KalOIero MUpa, UCIOJb3ys
3HAHUSA U OTBIT, NOJIyYeHHbIe IPHU U3YYEeHUU XUMUH, IPUMEHSTh UX [IPU peLlieHU U Tpob6ieM
B I0OBCEJTHEBHOW XXU3HHU U TPYLOBOU [eATeJIbHOCTY;

- ¢dopMmupoBaHUe Yy O0Oy4YarOUIUXCA TYMAHUCTUYECKHUX OTHOLUEHWH, MOHHWMaHHUS
LEeHHOCTH XUMMYECKUX 3HAHUM [J1 BBIPAabOTKU 3SKOJIOTUYECKHU LieJ1eco006pa3Horo
NoBeJieHUsI B ObITY U TPY/IOBOM [I€ATEJNbHOCTU B LieJIIX COXPAaHEHUs CBOErO 3/J0POBbS U
OKpYy>Kawllel NPUPOJHOH Cpelibl;

- pa3BUTHE MOTHUBALlMU K OOy4YEeHHIO, CIOCOOHOCTEHM K CAaMOKOHTPOJI U
CaMOBOCIIMTAHUI0 Ha OCHOBE yCBOEHHS 0Oleyesl0OBeYeCKUX IeHHOCTeH, TOTOBHOCTU K
0CO3HAHHOMY BbIO6OpY NPOQHJIs U HAPaBJIEHHOCTH AaibHeHIero oo6yyeHus.

O6uiee 4uCI0 4acoB, OTBEJAEHHBIX /i1 U3yYeHUs XUMUM Ha ypPOBHE OCHOBHOIO
o611ero o6pasoBaHus, cocTaBJsiseT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B HeJies1l0), B 9
KJ1acce - 68 yacoB (2 yaca B HeJleJio).



COAEPKAHHUE OBYYEHHA

8 KJIACC

[lepBoHaYa/bHbIE XMMUYeECKHE TOHATUSA

[IpeameTr xuMuu. Posib XMMUM B KU3HMU YesioBeKa. XMMUA B CUCTeMe Hayk. Tesa U
BelecTBa. Pusnyeckue CBOKWCTBA BelleCTB. ArperaTHOe COCTOSIHUe BellecTB. [lIoHATHE O
MeTOo/lax N03HaHUA B XUMUU. YK CThle BelecTBa U cMecu. Crloco6bl paszesieHrs cMecel.

ATOMBI U MOJIeKy/ibl. XMUMUYeCKHe 3eMeHTbl. CHMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocTble U c/103KHBIe BelecTBAa. ATOMHO-MOJIEKYJIIPHOE yYeHHUe.

Xumuyeckasgs ¢opmysa. BaseHTHOCTb aTOMOB XHMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOoCTaBa BellecTB. OTHocuTesbHasg aToMHasd Macca. OTHocuTe/bHasd
MoJIeKyJIIpHaa Macca. MaccoBas 0711 XMMHUY€eCKOro 3JIeMeHTa B COeJUHEeHUH.

KosmyectBo BemectBa. MoJib. MosigspHas Macca. B3auMocCBA3b KOJIM4YeCcTBa, MacChl U
YyHcJla CTPYKTYPHBIX eAMHUL BelllecTBa. PacyéTel o opMysiaM XUMHAYECKUX COeJUHEHUM.

dusuyeckre U XMMHAYeCKHe fABJIeHHUA. XMMHA4YeCKasd peaKlyda U eé NpU3HAKU. 3aKOH
COXpaHeHHUsl Macchl BellleCcTB. XMUMHYecKHe ypaBHeHMs. Kiaccupukanua XUMHYeCKHX
peakuMi (coejMHEHHUS, pa3/I0’KeHUs, 3aMellleHus], 0OMeHa).

Xumuueckuil 3kcnepumeHm:

3HAaKOMCTBO C XWUMM4YECKOM IOCY/JO0H, MpaBUJIaMH paboTbl B JabopaTOpuu U
npuéMaMy oOpallleHuss C JabopaTOpPHbIM OOOpyJOBaHHWEM, H3yYeHUEe U ONHUCaHHe
dbU3nUeCcKUX CBOMCTB 00pasl0B HEOPraHWYECKUX BeLeCTB, HabJoJeHUue (GU3UYECKUX
(nn1aBsieHMe BOCKa, TasiHUe JIbJla, pacTUpPaHUe caxapa B CTYyIKe, KUIIeHHe U KOHJeHCcalus
BOJbl) M XUMHYeCKUMX (ropeHue CBeyd, NpOKaJUBaHHE MeJHOH IPOBOJIOKH,
B3aUMO/IEHICTBME MeJia C KHUCJOTOW) SIBJIeHUH, HabJiloJleHhe W ONHCaHUe NPU3HAKOB
NpOTeKaHUsl XUMHUYECKUX peakLud (pas/iokeHue caxapa, B3auMMOJEWCTBHE CepHOH
KUCJOThl C XJIOpUJOM Oapus, pasyiokeHue ruapokcuga meau (II) mpu HarpeBaHuy,
B3aUMO/IEMCTBHeE KeJsle3a ¢ pacTBopoM cosid Meau (II), usydyenue cnoco6oB paszesieHus
cMecel: € TOMOLIb MarHuTa, QUIbTPOBAaHMeE, BblIapMBaHUe, JUCTUJIALMS,
xpoMaTorpadus, NpoBeJeHHMe OYMCTKU INOBAapeHHON COJIM, HabJwJeHHe U ONHCaHUe
pe3yJIbTaTOB IPOBEEHUA OIbITA, HJIJIIOCTPUPYIOLEro 3aKOH COXpaHeHUs Macchl, CO3JjaHue
Mo/Jiesieil MoJieKyJ (LIapoCTep>KHEeBbIX).

BaxxHel1uMe npeacTaBUTE/IM HEOPraHUYECKUX BellleCTB

Bo3ayx - cMeck raszoB. CoctaB Bo3gyxa. Kuciopo/ — ajieMeHT U IpOCTOe BellecTBO.
HaxoxzaeHue kuciopoja B Npupoje, ¢usnyecKMe U XUMHUYeCKUe CBOWCTBA (peakuuu
ropenus). Oxcugbl. [lpuMeHeHue kucaopozga. Cnocobbl MoJydeHUs] KHUCJI0pojAa B
JlabopaTOpUM U NpPOMBILJIEHHOCTU. KpyroBopoT kuciopoga B mnpupoge. 030H -
aJIJIOTpOIHasA MoAUKaILMs KUCJI0poJa.

TensioBoll 3¢PeKT XMMHUUECKON peakLuy, TepMOXMMHUYECKUEe ypaBHEHHUS, 3K30- U
3HJOTepMUYeCKHe peaKuuu. TONJIMBO: yrojb U MeTaH. 3arpsA3HeHUe BO3/yxa, YCUJIeHHe
napHUKOBOTro 3¢pdeKTa, pa3pylLieHHe 030HOBOTO CJIOS.

Bozmopos - 3aseMeHT W mpocToe BellecTBO. HaxoxeHue BojopoJia B IpPHUPOJE,
dr3nYecKre U XMUMUYECKHe CBOMCTBA, IPUMeHeHHe, CI0CcOoObI noiydyeHus. KucaoTsl U cosu.

MossspHBIF 00'bEM ra30B. PacuyéThl 10 XUMUYECKUM YPaBHEHHUSIM.



dusuyeckue cBoMCTBa BoJbl. Boja Kkak pacTtBopuTesnb. PacTBophl. HachlleHHbIe U
HeHacblllleHHble pacTBOpbl. PacTBOpUMOCTE BellecTB B BoJie. MaccoBas 0151 BellleCcTBa B
pacTtBope. XMMHUUYeCKHe CBOMCTBa BoAbl. OCHOBaHHUA. PoJib pacTBOPOB B IPUPO/ie U B )KU3HU
yesioBeKa. KpyroBopoT BoZibl B IpUpo/e. 3arpsi3sHeHue NPUPOAHbIX BoJ. OXpaHa U OYMCTKaA
NPUPOJHBIX BOJ.

Knaccudukanusa HeopraHuyeckux coearHeHuil. Okcuibl. Kiaccudukanus okcu10B:
coneobpasywuide (OCHOBHblE, KHUCJIOTHble, aMQOTEpPHbIe) U HecoJie0OpasyoIlue.
HoMeHnksatypa okcuzoB. Pusndyeckue M XUMHUUYECKHe CBOMCTBA OKCUZOB. [losydyeHue
OKCH/IOB.

OcHoBaHus. Knaccudurkanuss ocHOBaHMM: LIEJNOYM U HepacTBOPUMblE OCHOBAHMSI.
HomeHk/aTypa ocHoBaHU#. Pu3nvecKre U XMUMUYeCKUe CBOMCTBA OCHOBaHUM. [losiyyeHue
OCHOBAHHUM.

Kucnorel. Knaccudukanua kuciaor. HomeHknatypa kuciaoT. Pusnyeckue HU
XMMHA4YECKUEe CBOWMCTBA KUCJIOT. Paj akTuBHOocTH MeTaysioB H. H. BekeroBa. IlosnyyeHue
KHCJIOT.

Cosmu. HomeHknaTtypa cosied. PusuMyeckue U XUMHUUYECKHE CBOMNCTBA COJIEH.
[TonnyyeHue cosei.

['eHeTHYecKad CBA3b MeX/Y KJIaCCaMU HEOPTaHUYEeCKUX COeIMHEHUH.

Xumuueckuil 3kcnepumeHm:

KayeCTBEHHOe OIllpe/ieJieHue COJepXKaHUA KHCI0poZa B BO3JAyxe, IOJy4YeHHe,
cobvpaHue, pacrno3HaBaHMe W U3y4YeHUe CBOMCTB KHUCJI0POZA, HabJoJeHHe
B3aMMOJIEMCTBUSA BeLEeCTB C KHUCJOPOJOM U YCJOBUS BO3HUKHOBEHHUS W INpeKpalleHus
ropeHus (moxkapa), O3HaKOMJIEHME C 0OOpa3l[aMU OKCHJIOB U OMNHCAHHE HX CBOUCTB,
noJjiyueHue, cobupaHue, pacno3HaBaHUE W H3YyYeHHEe CBOWCTB Bojopoja (ropeHue),
B3aUMoOJZlelicTBUe BojopoAa ¢ okcuaoM Meau (II) (Bo3MOXHO UCHOJIb30BaHUE
BHU/leOMaTepHasIoB), HAb/I0leHMe 06Pa310B BEleCTB KOJIUYECTBOM 1 MOJIb, UCC/IeJOBAaHHE
0COOGEHHOCTEeN pacTBOpPEHMS BellleCTB C Pa3/IMYHOM PacTBOPUMOCTBIO, NPUTOTOBJIEHUE
pacTBOPOB C oNpee/éHHOM MacCOBOU 10J1el paCTBOPEHHOI0 BelleCTBa, B3aUMO/JelCTBHE
BOAbl C MeTa/ulaMM (HaTpueM UM  KaJblueM) (BO3MOXHO  HCIIOJIb30BaHHUeE
BUJleOMaTepHaJoB), HUCCAeZjoBaHUe 00pa3l0B HeOpraHUYeCcKUX BeLleCTB pa3JIMYHbIX
KJIaCCOB, HabJII0/leHHe U3MeHEeHHNs OKPACKU MHAMKATOPOB B paCTBOPAaxX KUCJIOT U Lieslovuel,
u3y4yeHue B3auMogelcTBusa okcuga Megu (II) ¢ pacTBopoM cepHOM KMCJIOTBI, KUCJIOT C
MeTa//IlaM{, peaKLUU HeUuTpaJu3aluy, T[oJy4yeHHWe HepacTBOPHUMBIX OCHOBAaHUH,
BbITECHEHHE OJHOTO MeTaJlJla APYTMM M3 pacTBOpA COJIM, pellleHHe 3KCIIepUMeHTaIbHBIX
3a/la4 o TeMe «BaxkHeHIIKe KJ1acCbl HeOPraHUYeCKUX COeJUHEHU M.

Ilepyognyeckuii 3aKoH U [lepuosguyeckasi cucreMa XMMHUYE€CKUX 3J1eMEeHTOB /I.
H. MenpeneeBa. CrpoeHHe aToMoB. XHMMHUYecKasad CBA3b. OKHC/IUTE/NbHO-
BOCCTAaHOBHTEJ/IbHbIE peaKLUuU

[lepBble MONBITKU KJacCHPUKALHUM XMUMHUYECKUX 3JeMeHTOB. [loHATHe o rpynmnax
CXOZHBIX 3JIEMEHTOB (IlleJIOYHbIE U 1leJI04YHO3eMesIbHbIe MeTaJl/bl, TaJ0reHbl, UHEPTHbIE
rasbl). JJieMeHThl, KOTOpble 06pa3yoT aMPOTEPHbIE OKCU/AbI U TUPOKCHBI.

[lepuoguyeckuin 3akoH. [lepuosuyeckasd cucreMa XMUMHUYeCKHX 3jieMeHTOB /I H.
MeHpeneeBa. KopoTkonepruoaHasa u AjMHHoNepuoAHasa ¢opmel [leproandyeckoit cucTeMbl



xuMu4eckux asnemeHToB /. U. Mengeneesa. Ilepuospl u rpynnbl. @U3an4ecKUil CMBbICI
Nops/IKOBOr0 HOMepa, HOMEPOB Mepuo/a U rPyNIibl 3JIEMEHTA.

Ctpoenune aromoB. CoctaB aToMHbIX dzep. H3oTonbl. JiekTpoHbl. CTpoeHHe
3JIEKTPOHHBIX 000/104eK aTOMOB NepBbIX 20 XUMHUYECKHUX 3eMeHTOB [lepuoauyeckoit
cucteMmnl Jl. U. MenzieneeBa. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA 10 €ro MoJI0KEHHUI0
B [lepuoauyeckou cucreme /I. U. MeHzesneeBa.

3aKOHOMEPHOCTH HW3MeHeHHsl pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
MeTa/IJINYeCKUX U HeMeTalJIM4YeCKUX CBOMCTB M0 TPyNnnaM U NepuojaM.

3HaueHue Ilepuoauyueckoro 3akoHa U [leproAuYecKOW CHUCTEMBl XUMHYECKUX
3JIEMEHTOB /IJI1 pa3BUTHA HayKU U NpaKTUKU. [I. U. MeHlesieeB — y4€HBIM Y IPaXKAaHUH.

XuMuyeckass cBsi3b. KoBasieHTHass (moJsispHas W HeMoJisipHasi)  CBf3b.
JJIeKTPOOTPULATE/IbHOCTb XUMHUUECKHUX 3J1eMEHTOB. MOHHas CBA3b.

CteneHp okucaeHus. OKHUCIUTENbHO-BOCCTAaHOBUTEeJbHblEe peakUuu. [lpouecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHUS1. OKUCIUTENU U BOCCTAaHOBUTEJIH.

Xumuyeckuil skchepumeHm:

vM3yyeHWe 00pa3loB BelleCTB MeTaJJIOB U HEeMeTa/lJioB, B3aUMOJEUCTBUE
TUJPOKCUJA LMHKA C pacTBOpaMM KHUCJIOT U 1eJioyeld, NpOBeJleHHue ONbITOB,
WJJIIOCTPUPYIOIIUX NPUMEPbl OKHUC/IWTE/NbHO-BOCCTAHOBUTEJbHBIX peaKuuid (ropeHue,
peakluy pas/ioKeHus, COeJUHEHUS ).

MesicnpedmemHble cesi3u

Peanusanusa MexnpeJMeTHbIX CBsI3ed MpU U3y4YeHUU XUMUM B 8 Kiacce
OCYIIEeCTBJISIETCS Yepe3 UCI0Ib30BaHU e KaK 001X eCTECTBEHHO-HAYYHbIX IOHATUH, TaK U
NOHSATUH, ABJISAIOUIAXCA CUCTEMHBIMU AJIS OTZAE/JbHbIX IPEJMETOB €CTECTBEHHO-HAYYHOT0
UKJIA.

O61ue ecTeCTBEHHO-HAy4YHble MOHSATUS: HAy4YHbIA PaKT, TMIIOTE3a, TEOPHS, 3aKOH,
aHa/JM3, CUHTe3, KJjaccupuKalusi, MepUOJAUYHOCTb, HAOJIJEeHHUE, IKCIEPUMEHT,
MO/JleJIMPOBaHUe, U3MePEeHHUeE, MO/leJlb, IBJIEHUE.

®dusuka: maTepus, aTOM, 3JIeKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJM/J, U30TOIbI,
Pa/iM0aKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUUECKUH 3aps/, BELeCTBO, TeJ0, 06'bEM, arperaTHoe
COCTOSIHME BellecTBa, ra3, ¢u3MyecKhe BeJUYUHbI, €JAUHULbl H3MepeHHs], KOCMOC,
NJIaHeThl, 3B€3/ b1, COJIHILE.

Buosiorus: ¢oTocuHTE3, AbIXaHHE, bU0oCchepa.

[eorpadus: armocdepa, rugpocdepa, MHUHepasbl, TOpPHblEe MOPO/bl, MOJIE3HbIE
VICKOIlaeMble, TOIJIMBO, BOJHBIE PeCYPCHI.

9 KJIACC

BemecTBO M XUMHYeECKasd peaKusa

[lepuoguyeckuit 3akoH. Ilepyopvyeckas cucTeMa XMMHU4YECKUX 3jieMeHTOB /[l U.
MeHnpeneeBa. CTpoeHHMe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMUMHYECKHUX
3JIEMEHTOB IIepBbIX TPEX NEepUO0/ 0B, Ka/lHs, KaJbLiUsid U UX COeJUHEHUU B COOTBETCTBUHU C
NI0JIOXKeHHEM 3JIeMeHTOB B [leprouyeckon cucteMe U CTpPOEHHEM UX aTOMOB.



CTpoeHue BellecTBa: BU/Ibl XUMUYECKON CBSI3U. TUIBI KPUCTAIJIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BelleCTBa OT THUIA KPUCTAJINYECKON PEelIETKU U BUJla XUMUYECKOHU
CBSI3U.

Knaccudukanys 1 HOMeHK/IAaTypa HeopraHU4eCcKUX BelecTB. XMMUYeCKHue CBOMCTBA
BEIeCTB, OTHOCAIIMXCA K pa3JUYHbIM KJlaccCaM HeOpPraHUYeCcKUX COeJUHEHUH,
reHeTUYecKasl CBI3b HEOPraHUYeCKHX BelleCTB.

Knaccudukanuss XMMUYECKHUX peaKIUd MO0 pas3JUYHbIM NpU3HAKaM (10 YUCAY U
COCTaBy YYacTBYWOILIUX B peaKIMHU BeELIEeCTB, MO TeljaoBoMy 3pdeKTy, Mo U3MeHEHUIO
CTeneHed OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB, MO O6pPaTUMOCTH, IO yYaCTHIO
KaTa/iu3aTopa). JK30- U 3HA0TepMHUYECKHe peaKlUH, TepMOXUMUYECKHEe YPaBHEHHS.

[ToHsAITHE O CKOPOCTU XUMUUECKOH peakuu. [loHsATHE 06 06paTUMBbIX U HEOOPATUMBbIX
XUMHUUYECKUX peaKlusx. [loHSITHe 0 TOMOreHHbIX U reTeporeHHbIX peakuusax. [lonsaTue o
KaTasu3se. [IoHATHE O XUMHUYeCKOM paBHOBecuM. PaKTOpbI, BJUSAIOLIME HA CKOPOCThb
XUMUYECKOU peaKI[MU U MoJIOXKEHUE XUMHUYECKOTO paBHOBECHS.

OKHUC/IUTENbHO-BOCCTAaHOBHUTEJIbHbIE peaxuuy, 3JIEKTPOHHbBIN 6aJ1aHC
OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIbHOW peaKuuu. CocTaB/ieHMe YpPaBHEHUW OKHUCJIMTEbHO-
BOCCTAaHOBUTEJIbHBIX PeaKIMi C UCM0JIb30BaHUEM METO/a 3JIEKTPOHHOT0 GasiaHca.

Teopusi 3/71€KTPOJUTUYECKON JAUCCOLMALMU. IJJIEKTPOJUTbBlI W HEIJEKTPOJMUTHI.
KaTuoHbI, aHHOHBL. MeXaHU3M JUCCOIUAIUH BEIECTB C PA3JIMYHBIMU BUIaMU XUMHUY€CKOHN
cBa3u. CTeneHb Juccouuanuu. CUibHbIE U cJ1abble 3J1EKTPOJIUTHIL.

Peak1iiuu HOHHOTO 06MeHa. Y CJI0BHUs MPOTEKAHUS peaKI[Mil HOHHOTO 06MeHa, MOJIHbIE
Y COKpalléHHble MOHHblE YpaBHeHUs peakuuid. CBOMCTBA KUCJIOT, OCHOBAaHHUM U cojiel B
CBETe Mpe/iCTaBJeHU 00 3JIeKTPOJIUTUYECKON Aucconanuu. KauecTBeHHbIe peaKkuu Ha
voHbL [loHsATHE O TUAPOJIH3E COJIEN.

Xumuyeckuil skchepumeHm:

03HAKOMJIEHUE C MOJIeJIIMU KPUCTA/LJINYECKUX PEIIETOK HEOPraHUYeCKUX BelleCTB —
MeTa/IJIOB U HeMeTa/VIOB (rpaduTa U asiMasa), CJA0KHBIX BeIlleCTB (XJOpHJa HATpPHs),
vcc/e/loBaHue 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU peaKI[UU OT BO3JeUCTBUS pa3IMUHbIX
bakTOpoB, HCCAe[0BaHUE 3JIEKTPONPOBOJHOCTH pPAcTBOPOB BeLeCTB, Mpoliecca
JIUCCOLMALIMU KUCJIOT, 1iesiouel U cosied (BO3MOXKHO UCIOJIb30BaHUE BH/IE0 MAaTEPUasOB),
NpOBeJileHHEe OINbITOB, WUJIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS peaKIMi HOHHOTO
obMeHa (obpa3oBaHHMe 0cCajJika, BblJeJleHMe Tra3a, o00pa3oBaHUEe BO/bl), OIbBITOB,
WJICTPUPYIOIIUX MPUMEpPbl OKUCIUTENbHO-BOCCTAHOBUTE/IbHBIX pPEAaKUUH (ropeHUe,
peaklyU pasyoKeHHUs, COeJUHEeHMUs), paclo3HaBaHUE HeOpraHWYeCKHX BelleCTB C
NIOMOIIIbI0 KAYeCTBEHHbIX peaKLUil Ha HOHBI, pellieHhe 3KCIIepUMeHTalbHbIX 33/1aY.

HemeTasibl U MX COeAUHEHUS

O61as XxapaKTepucTUKa rajoreHoB. 0CO6eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble
creneHUu okucieHUs1. CTpoeHue U PpuU3UYEeCKHe CBOMCTBA MPOCTHIX BEIECTB — I'aJIOreHOB.
XuMHUecKue CBOMCTBA Ha MpUMepe XJiopa (B3auMoJelCTBUE C MeTa/lllaMU, HeMeTaJlJlaMH,
mesoyamMu). XmnopoBogopoh. CoJsisiHasg KUCJIOTA, XUMHYECKHe CBOMCTBA, MOJIyYeHUE,
npuMeHeHHe. [lelicTBUe XJiopa M XJIOPOBOJIOPOJA HAa OpraHU3M 4YeJsioBeKa. BakHeliine
XJIOPUJbI U UX HAaX0XK/leHHEe B IPUPO/e.



O6uias xapakTepucTuka 3jeMeHTOB VIA-rpymnnbl. 0COGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe cTelleHU oKHUcaeHUs. CTpoeHUe U GpU3rMYeCKHe CBOMCTBA MPOCTHIX BEIeCTB —
KUC/I0poJa U cepbl. AJUIOTPONIHble MOAMPHKALMUM KUCI0pPOJAa U cepbl. XMMHUYeCKHe
cBoMcTBa cepbl. CepoBOJOPOJI, CTPOEeHUE, PU3UYECKUE U XUMUYECKUE CBOUCTBA. OKCU/BI
ceppl KakK IpeACTaBUTEJM KHUCJOTHBIX OKCUJ0B. CepHasd KkucaoTa, GU3HYecKHe U
XMMUYeCKUe CcBOMcCTBa (0OLMe KaK MpeJCcTaBUTE/s Kjaacca KUCJAOT U crelqubudeckue).
XUMHUYecKue peakliuy, Jiexallie B OCHOBe IPOMBILIJIEHHOI'0 CI0co6a MoJiyueHUsl CEpHOU
KUCJI0THL [IpMeHeHne cepHOM KUCAO0THL. COJIM CEpHOM KUCJIOTHI, Ka4eCTBEHHAs peakLusa
Ha cyabdaT-uoH. HaxoxzaeHue cepbl U €€ coeJUHEHUW B npupoje. XHUMHYECKOE
3arpsi3HeHHe OKpYy»Kalolllel cpe/ibl COeJUHEHUAMHU cephbl (KUCJOTHbIE JOXK/1, 3arpsI3HEHHE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NpeAoTBPallleHUsI.

O6uas xapakTepucTHKa 3jeMeHTOB VA-rpynnbl. OCOGEHHOCTH CTPOEHHUs] aTOMOB,
XapaKTepHble CTeleHU OKHCJIeHMs. A30T, paclipocTpaHeHHe B Npupofe, GU3UUecKHe U
XMMUYecKue cBoHcTBa. KpyroBopoT asora B mnpupoje. AMMUaK, ero ¢usnveckue U
XMMUYeCKUe CBOMCTBa, MoJiyueHUe M npuMeHeHHe. CoM aMMOHHUA, UX PuU3MUYeCKHe U
XMMHYECKUeEe CBOMCTBA, IpUMeHeHUe. KadecTBeHHas peaKLus HA MOHbl aMMOHUA. A30THas
KHUCJIOTa, e€ noJiydyeHue, pu3nyeckre U XMMHAYeCcKHe CBOMCTBA (06111e KaK NpeJcTaBUTe s
KJacca KUCIOT M cnenududeckue). Mcnosp3oBaHMe HUTPATOB M COJIe aMMOHHUSA B
KayeCcTBe MHUHepaJibHbIX yZ00peHUH. XUMHUUYecKOoe 3arpsi3HeHHe OKpyKalwllell cpejbl
COeIMHEHUSAMHU a30Ta (KUCJIOTHBbIEe JJOXK/JAM, 3arpsi3HeHHe BO3/lyXa, NOYBbl U BOJ0EMOB).
@®ocdop, annorponHbie Mogubukanuu docdopa, puznveckrue U XUMUYECKHE CBOUCTBA.
Okcup ¢docdopa (V) u docdopHas kucaotra, ¢usdyecKHe U XHUMHUYECKHE CBOMCTBA,
nosiyueHue. Mcnosib3oBaHnue pochaToB B KaueCcTBe MUHEPAJIbHBIX YA00pEeHUM.

O6ujas xapakTepucTuka 37eMeHTOB [VA-rpynnbel. OCOGEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTeleHW  OKWCJeHHUd. YI/epoj, aJJIOTpOIIHble  MoAudUKaLUY,
pacnpocTpaHeHHe B MNpupojfe, ¢$U3MYeCKMe U XHMHUYeCKHe CBOWCTBa. Ajcopobuus.
KpyrosopoT yrzneposa B npupoge. Okcuabl yriepoja, ux ¢uanyeckue U XUMHUYeCKHe
CBOMCTBA, [I€MICTBUE HA >XUBble OPraHU3MbI, IOJIyYeHHEe U NPUMeHeHHe. JKOJIOTUIeCKre
npo6JieMbl, CBA3aHHbIEe C OKcUAOM yriepoza (IV), runoresa rio6asbHOro noTeneHUs
KJIMMaTa, NMapHUKOBbIM 3GdeKT. YrosbHasd KUCJOTA M eé coaM, Ux GU3UYecKue U
XUMHUYeCKUe CBOMCTBA, [T0JIlyueHHe U IpuMeHeHHe. KauecTBeHHas peakLMs Ha KapOOHAT-
WOHBI. Mcnosb3oBaHMe KapOOHATOB B OBITY, MeJULIMHE, NPOMBIIIJIEHHOCTH U CeJbCKOM
XO35IUCTBE.

[lepBoHava/ibHble TNOHATUSA 00 OpPraHUYECKUX BellecTBaX KaK O COeJUHEeHUIX
yrjepoja (MeTaH, 3TaH, 3TWJEH, aleTW/eH, 3TaHOJI, TJIMLEPUH, YKCyCHasg KHCJIOTaA).
[IprposHble UCTOYHUKH YTJI€BOAOPOLOB (YyroJib, IpUPOAHBbIN ra3, HepThb), NIPOAYKTbI UX
nepepaboTKU (6€H3UH), UX POJIb B ObITY U MPOMBIIIJIEHHOCTH. [IOHAATHE 0 GUOJIOTUYECKHU
BaXKHBIX BellleCTBaxX: >XUpax, OeJsiKaX, yI/JeBOoJax — U HUX POJM B >KHU3HU YesOBeKa.
MaTepuasibHOE eJUHCTBO OPraHUYeCKUX U HeOpraHUYeCKUX COeJMHEeHUM.

Kpemuuii, ero ¢usnueckue U XUMUUYECKHE CBONCTBA, MOJyYeHUE U NMPUMEHEHHUE.
CoenuHeHus KpeMHUs B npupoje. O6uue npejcraBieHuss 06 okcuge kpemHus (IV) u
KpeMHHeBOW KkucaoTe. CHUJIMKAThl, UX HCHOJb30BaHUME B OBbITY, B IPOMBIIIJIEHHOCTH.
BaxkHell1Me cTpouTe/IbHble MaTepUaJibl: KEPAMHUKa, CTEKJIO, [IEMEHT, 6€TOH, KeJ1e300eTOH.



[Ipo6sieMbl 6€30MacHOr0 KCIOJb30BaHWUA CTPOWUTEJbHBIX MaTepHasoB B MOBCeJHEBHOU
YKHU3HHU.

Xumuueckuii 3kcnepumeHm:

u3ydyeHHe o00pa3l0B HeOpPraHUYEeCKUX BeIlleCcTB, CBOWCTB COJIAHOM KHUCJIOTHI,
IpoBeJleHMe KadyeCTBEHHbIX peaKLMH Ha XJIOpWU/JA-WOHbl M HabJII0JeHUe NPU3HAKOB HX
IPpOTEKaHUS, ONBITHI, OTpaXKkarwlive GU3nyecKkrue U XUMHUYeCKHe CBOKWCTBA raJloreHoB U UX
coeJUHEHUH (BO3MOXKHO MCI0JIb30BaHKE BU/IEOMAaTEPHUAJIOB), 03HAKOMJIEHHE C 0O6pa3LiaMu
XJIOpUJI0B (rajoreHUsIoB), O3HAKOMJIeHMe C o006pa3laMMu cepbl M e€ coeJWHEHUSMHU
(BO3MOXKHO MCIOJIb30BaHHWE BHJAEOMATEPUAJIOB), HAOJIIOJEeHHUE Mpolecca 00YrJMBaHUSA
caxapa noj, JelCcTBHeM KOHLEHTPUPOBAaHHOM CEPHOM KHCJOTBI, U3ydeHHe XUMHUYEeCKUX
CBOUMCTB pa306aBJeHHOW CEpPHOW KUCJIOThI, NMPOBeJeHHEe KAueCTBEHHOW peakldu Ha
cy/1bdaT-vOH U HabJIloJleHUe NpU3HaKa eé NMpoTeKaHUs, O3HaKOMJIeHHe C PU3NYeCKUMU
CBOMCTBaMU a30Ta, ¢ocdopa M UX coeJUHEHUH (BO3MOXKHO HCIOJb30BaHHE
BUJleOMaTeprasioB), obpa3laMu a30THbIX U GocHOpHBIX yAO0OpPEHUM, MOJIyYEHMUE,
cobvpaHue, paclio3HaBaHWe U M3yyeHHe CBOMCTB aMMMaKa, NpOBeJleHue KaueCTBEHHbIX
peakuuMil Ha MOH aMMOHUA M ¢ochaT-UOH M H3ydyeHHe NPU3HAKOB HX IPOTEKaHHS,
B3aUMO/JIEICTBMEe KOHLIEHTPUPOBAHHOM a30THOW KHCJOTBl C MeZbl0 (BO3MOXHO
UCIO0JIb30BaHUEe BHJEOMaTepuaoB), U3ydeHHe MoJesiell KpUCTa/IMYeCKUX pelléToK
asiMasa, rpadura, QysaepeHa, 03HAKOMJIEHHE C MPOLLECCOM afCOPOLUK PACTBOPEHHBIX
BellleCTB aKTUBHPOBAHHbBIM YIJIEM U YCTPOWCTBOM NPOTHBOrasa, noJiyyeHue, cobrpaHue,
pacrno3HaBaHMe M H3y4YeHHe CBOWCTB YIJIEKHCJIOrO rasa, NpoBeJjeHUe KayeCTBEHHBIX
peakLMi Ha KapOOHAaT M CUJIMKAT-HOHbl W H3yyeHUe IMPHU3HAKOB MX INPOTEKaHMUH,
O3HAaKOMJIeHHWe €  IOpOAYKLUEeH  CUJMKAaTHOM  NPOMBILLJIIEHHOCTH,  pelleHUe
3KCIEepUMeHTAbHBIX 33/]a4 110 TeMe «BakHel1IMe HeMEeTaJIbl U UX COeJUHEHUSI».

MeTas1bl 1 UX COeAUHEHUA

O61asa xapaKTepuUCTHKa XUMHUYECKUX 3JIeMEHTOB - MeTa//IOB Ha OCHOBAaHUM HX
nosioxkeHus B llepuoguyeckor cucteMe XMMHU4YeCKUX 3jeMeHTOB [l U. MengeneeBa u
cTpoeHuss aToMoB. (CTpoeHHe MeTalJIOB. MeTa/iMyeckass CBA3b W MeTaslJIMyecKas
KpUCTA//IMYeCKasd pelléTKa. JJeKTPOXMMUYEeCKUM pAJ, HANpSHKeHUM MeTaJlJIoB.
dusnyeckre U XMMHUYECKHe CBOMCTBA MeTasoB. O61ive cnocobbl NOy4eHUs1 MeTaslJI0B.
[loHATHE 0 KOPPO3WU MeTaJJIOB, OCHOBHbIE CIOCOOBI 3alUThl UX OT KOppo3uH. Cr/iaBbl
(cTasp, 4yryH, JIOpaJIlOMUHUM, 6POH3a) U UX IPUMeHEeHHE B ObITY U NPOMBIIIJIEHHOCTH.

[lleoyHble MeTassibl: noJoKeHHe B [lepuoguyeckol cucTeMe XUMHUYECKUX
aneMeHTOB /I. U. MeHzes1eeBa, cTpoeHUe UX aTOMOB, HaxOX4eHue B mpupoje. Pusudeckue
Y XMMHUYeCKHe CBOWCTBA (Ha puMepe HaTpud U Kauus). OKCUAbl M TUAPOKCU/bI HATPUSA U
Ka/ud. [[pyuMeHeHue 111e/I04HBIX MEeTa/IJIOB U UX COeIMHEHHU.

[lle1oyHO3eMe/IbHbIE MeTalJibl MarHUM U KaJIbLIMK: NoJiokeHue B [lepuogudeckou
cUcTeMe XMMU4YeCcKUX 3JieMeHTOB /l. M. MeHpesieeBa, CTpOeHHE UX aTOMOB, HaX0X/eHue B
npupoge. Pusnyeckue M XUMHUYECKHe CBOWCTBA MarHus M Ka/jblLusd. Baxneline
coeJUHEHUsI Kajblus (OKCUJ, TUAPOKCHJ, cosin). KECTKOCTb BOAbI U CIOCOObI €é
yCTpaHEeHHUsl.



AmoMuHuMHA: nosiokeHue B [leprogndecko cucteMe XMMHUYeCKUX aseMeHTOB /[l Y.
MeHpeneeBa, CTpoeHHe aTOMa, HaxOxJAeHUe B npupofe. Pusryeckhe U XUMHUYeCKHeE
CBOMCTBa a/llOMUHUSA. AMoTepHble CBOMCTBA OKCU/A U THAPOKCU/A aTIOMUHHUS.

Keneszo: nosnoxenue B llepuoauyeckor cucreMe XUMUYeCKUX 3yeMeHTOB /[. U.
MeHpesieeBa, CTpoeHHe aTOMa, HaxOxJAeHHe B npupoge. PusnyecKHhe U XUMHUYECKHe
CBOMCTBA KeJse3a. OkcuAabl, TUAPOKCUbl U couu xese3a (II) u xenesza (III), ux cocras,
CBOMCTBA U NOJIyYeHHE.

Xumuueckuii 3kcnepumeHm:

O3HaKOMJIeHHe C 06pa3liaMU MeTa/l/IOB U CIJIABOB, UX PU3NYECKUMHU CBOMCTBAaMH,
u3yyeHUe  pe3yJbTAaTOB  KOPPO3UM  MeTa/JIoB  (BO3MOXKHO  HMCHOJIb30BaHUe
BHU/leOMaTepPHaIOB), 0COOEHHOCTEN B3aUMO/IEMCTBUS OKCH/Ia KaJIbI[UsI U HATPUS C BOJAOU
(BO3MOXHO HCIIOJIb30BaHHE BUJeOMaTepUasoB), UCCAej0BaHHE CBOMCTB »KECTKOW BOJbI,
npoliecca ropeHus »eJsie3a B KUCJA0poJie (BOSMOXXHO UCNOJIb30BaHUE BHJleOMaTepHUasoB),
IPU3HAKOB NPOTEKaHUsA KaueCTBEHHbIX peaKLMi Ha MOHbI: MarHus, KaJblLys, aJJlOMUHUS,
nuHKa, kenesa (II) u xkeneza (III), meau (II), HabsOJeHHEe W ONMHUCAHHE MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMU HATpHUf, KaJud U KaJblLud (BO3MOXXHO HCIOJIb30BaHUE
BUJleOMaTepHaloB), HccaefoBaHUe aM(OTEPHBIX CBOWCTB THAPOKCHJA aJIOMHHUA U
M/ POKCU/Ia LIMHKQ, pellleHHe 3KCIIepUMEeHTa/IbHBIX 3a/ja4 110 TeMe «BaxkHeH e MeTaslIbl
Y UX COeIMHEHUS».

XuMHA U OKpY>Kamlas cpeja

BemectBa u“ MaTepuasbl B NOBCeJHEBHOM >KU3HM 4YeJjioBeKa. besomacHoe
UCIO0JIb30BaHUEe BeLeCTB M XMMHUYECKUX peakLUil B ObITy. [lepBasg mnomompb Ipu
XUMHUUYECKUX 0’)KOT'aX U OTPaBJIEHUSX.

XuMHUYecKoe 3arpsi3HeHUe OKpyawouied cpeabl (mpefesbHasd [JONycTUMast
KOHIleHTpauud BellecTs, fasee — [1/IK). Posib xuMuM B pellieHUH 3KOJIOTUYECKUX IPO6IeM.

Xumuueckuil 3KkcnepumeHm:

u3yyeHue o06paslLoB MaTepHUasoB (CTeKJO, CIJIaBbl MeTa/lJIOB, IOJHUMeEpHbIe
MaTepHuaJbl).

MesicnpedmemHule cesa3u

Peanuszanua MexnpeJMeTHBIX CBA3eM IIpM M3YYeHUM XUMHM B 9 Kiacce
OCYIeCTBJISIETCA Yepe3 UCI0JIb30BaHUe KaK 001X eCTeCTBEHHO-HAYYHbIX IOHATHUH, TaK U
NOHATHUH, ABJAIOLMUXCA CUCTEMHBIMH JUI OTZAEJbHBIX IPEIMETOB eCTeCTBEHHO-HAy4YHOI'0
LMKJIA.

O61Me ecTeCTBEHHO-HAay4YHble MOHATUA: Hay4YHbIN $aKT, TMIIOTE3a, 3aKOH, TEOPUS],
aHa/u3, CHUHTe3, KJjaccupukalus, NepUOJUYHOCTb, HabJIIOJleHHe, 3KCIepHUMEHT,
MOJieJIMpOBaHUe, W3MepeHue, MOJesb, fBJIeHUe, NMAapHUKOBbIM 3Q(eKT, TexHOJOTuf,
MaTepUaJbl.

dusuka: mMarepus, aTOM, 3JIeKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ, H3O0TOIBI,
pPaZiM0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUH 3aps/j, NPOBOJHUKH, NOJYNPOBOJAHUKH,
JU3JIEKTPUKH, GOTO3IEMEHT, BEIeCTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BelleCTBa,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTa/l/IMyecKasd peléTKa, CIJIaBbl, (QuU3NYecKUe
BeJIMYMHBI, eJMHULbI U3MEpPeHHs, KOCMHUYeCKoe IIPOCTPAHCTBO, IJIaHeThl, 3B€3/bl, CoJlHIe.



Buosiorusi:  poTocuHTE3, JblxaHUe, 6uUocdepa, IKOCUCTEMA, MHUHeEpaJbHbIE
yA,00peHUs], MUKPO3JIEMEHTBI, MAKPO3JIEMEHThbI, MUTATeJbHbIE BellleCTBa.

[eorpadus: atmocdepa, rujpocdepa, MHUHepasbl, TOpHble IMOPOJbl, MOJIE€3HbIE
HCKOTIaeMble, TOTJIMBO, BOJHbIE PECYPCHI.



IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IMTPOIrPAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOT'O OBIIETO OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHHUS NPOrpaMMbl OCHOBHOI'O 061ero o6pa3oBaHUs
JIOCTUTAIOTC B XoJle OOy4yeHUsT XMMHUU B €JUHCTBE y4eOHOM U BOCIHUTATEJbHOU
JlesITEJIbHOCTU B COOTBETCTBUM C TPAJAULUOHHBIMU POCCUMCKUMU COLUOKYJIbTYPHBIMU U
JlyXOBHO-HPaBCTBEHHBbIMM [JeHHOCTSIMM, IPUHATBIMU B 0011leCTBe NPaBUJIaMU U HOPMaMHU
HOBEJIEHHS U CIIOCOGCTBYIOT MPOLieccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMaTIU3aLUU
00yYaILUXCH.

JIM4HOCTHBIE pe3yJbTaThbl OTpaXkaloT rOTOBHOCTD 06y4YaroINXCs
PYKOBOJCTBOBATbCS CUCTEMON NMO3UTHBHBIX LIEHHOCTHbIX OPUEHTALMH M paclihpeHHe
OMbITA eATeJbHOCTH Ha €€ OCHOBE, B TOM YMCJIe B YaCTH:

1) naTpUOTUYECKOTO BOCIUTAHMS:

[IeHHOCTHOTO OTHOLIEHHUSl K OTeYeCTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M
Hay4YHOMY HacJeivi0, IOHMMAaHHWs 3HaYeHHUs] XUMUYeCKOW HayKu B )KU3HU COBPEMEHHOI0
06111ecTBa, CIOCOGHOCTH BJIa/leTh JOCTOBEPHOM HHPOpMalLel 0 nepeloBbIX JOCTUKEHUAX
U OTKPBITUSX MHUPOBOM M OTeYeCTBEHHOM XUMHM, 3aMHTEPECOBAHHOCTH B HAY4YHbIX
3HaHUSAX 00 yCTPOUCTBE MHpPaA U 001 EeCTBA;

2) rpa)<AaHCKOr0 BOCIUTAHUS:

HpeJCTaBJEeHHs O COIlMAJbHbIX HOPMaxX U MpaBUJIaX MEXJIUYHOCTHBIX OTHOLIEHUH B
KOJIIEKTUBE, KOMMYHMKAaTHUBHOW KOMIETEHTHOCTM B OOLIECTBEHHO I0JIE3HOW,
y4yebHOUCC/IeJ0BAaTENbCKON, TBOPUYECKON U APYruX BUJAX JesTEeJbHOCTH, TOTOBHOCTH K
pa3HO06pPa3HOM COBMECTHOM eITEIbHOCTH NPH BbINIOJHEHUH YIeOHBIX, I0O3HABATEIbHbBIX
3a/lay, BBINOJHEHWH XUMHUYECKUX 3SKCIEepUMEHTOB, CO3JJaHUU Y4YeOHbIX MPOEKTOB,
CTpeMJieHMs] K B3aMMOINOHMMAaHHWI0O W B3aUMOIOMOLIM B Ipoliecce 3TOH y4eGHOU
JleTeJIbHOCTH, TOTOBHOCTH OLleHUBATb CBOE MOBeJleHHe U MOCTYNKHA CBOUX TOBapHUILeH
MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C yYETOM OCO3HAHUS MOCJIELCTBUH MOCTYNKOB;

3) HeHHOCTH Hay4YHOr0 NO3HAHMS:

MHpOBO33peHUYeCKHe TpeJjCTaBJeHUsl O BelleCTBe M XHWMHUYECKOM peakluy,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISAIOIME OCHOBY JJIs1
INOHMMaHUsA CYLUIHOCTH HAy4YHOM KapTUHbl MHpaA, MpeACTaBJeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPO/JbI, B3AUMOCBA3SX YeJ0BeKa ¢ MPUPOJHOU cpesioH, o
pPOJIM XMMHH B IO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

II0O3HaBaTeJ/IbHble MOTHBBI, HallpaBJIeHHble Ha N0Jly4eHHe HOBbIX 3HAaHUU 110 XUMUHY,
HeoOXoAuMble JJI1 00'bSICHEHUSI HAOJ/II0JaeMbIX MPOLECCOB U sIBJEHUH, T03HABATE/bHOH,
MHPOPMaLMOHHON U YUTATeJbCKON KyJbTYPbl, B TOM YMCJ/le HABBIKOB CAMOCTOSITE/bHON
paboThl C yUeOGHBIMU TEKCTaMH, CIPABOYHON JINTEPATYPOH, JOCTYNMHBIMHA TEXHUYECKUMU
cpeAcTBaMU MH(POPMaIMOHHBIX TEXHOJIOTHUH;

VMHTEpeC K 00y4YeHUI0 U NO3HAHUIO, JIIDO03HATEJIbHOCTD, TOTOBHOCTb U CIIOCOOHOCTh
K caM006pa30BaHUI0, MPOEKTHOM M HUCCJIeI0BATENbCKON JIeTeNbHOCTH, K OCO3HAHHOMY
BbI6GOPY HAIlpAaBJEHHOCTH U YPOBHS 00y4yeHUd B Ja/IbHeHIIEeM;

4) popMuUpOBaAHUSA KYJIBTYPbI 3J0POBbS:



OCO3HaHMWe LeHHOCTH >XM3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKU Ha 3/10pOBbIM 00pa3 »KU3HH, OCO3HAHHUE MOCJIEACTBUN U HENPUATHE BPEAHBIX
npuBblueK (ymoTpebJsieHHMs aJIKOroJis, HApKOTHUKOB, KypeHMs), HeoO0XO0AMMOCTHU
co6JII0/IeHUs TPaBUJI 6€30MaCHOCTHY NPU 0OpallleHUH C XUMUYECKUMU BelleCTBaMU B ObITY
Y peaJIbHOM XKU3HU;

5) TpyA0BOro BOCIUTAHUS:

MHTEpeC K NPaKTUYEeCKOMY H3y4yeHHI0 MNpodeccMid U TpyJAa Ppas/UYHOTO pPOJa,
yBaXKeHHe K TPYyAy M pe3yJsbTaTaM TPYAOBOH JesATeNbHOCTH, B TOM 4YMCJIe HAa OCHOBE
NpUMeHEeHUs] NMpeAMEeTHbIX 3HAaHUW MO0 XUMHH, OCO3HAHHBIA BBIOOP HUHAMBHU/YAJTbHOU
TPAaeKTOPUHU MpPOJOJ/DKEHUs] 00pa3oBaHUMA C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTM K XUMHH, OOLIECTBEHHbIX HWHTEPECOB W NOTPEOHOCTEH, YCIeUuIHOU
npodeccuoHaJbHON [JeATeJbHOCTU U pPa3BUTUSA HeOOXOAMMbIX YMEHHUH, TOTOBHOCTb
aJlalTUPOBaThCA B IpodeccHoHaIbHOM cpejie;

6) 3K0/1I0rH4eCcKOro BOCOUTAHUS:

JKOJIOTMYEeCKH lieslecoobpa3Hoe OTHOLIEHWe K NpUpoJie KaK UCTOYHUKY >KM3HU Ha
3emJie, OCHOBe €€ CyLeCTBOBAaHHs, MOHUMaHHUE I€HHOCTH 3/,0pOBOro M 6e30MacHOro
obpasa KHU3HH, OTBETCTBEHHOE OTHOIIEHWe K COOCTBEHHOMy GU3UYeCKOMy U
IICUXWYEeCKOMY 3/0POBbI0, OCO3HAaHWEe LIEHHOCTU COOJI0ZeHUsl MNpaBUJ 0e30MacHOro
NOBeJleHHs MPU paboTe C BelleCTBaMH, a TaKXKe B CUTYalUsAX, YIPOXKAIUX 3J0POBbIO U
»KU3HH JIIOEeH;

CMOCOGHOCTH NMPUMEHSITh 3HAHMUS, NT0JIyYaeMble IPU U3YYeHUU XUMUH, [ pelleHus
3a/lay, CBSI3aHHBIX C OKpYyXalolleld NPUPOAHON CpefoW, JJisd IOBBILIEHUS YPOBHSA
3KO0JIOTUYECKOU KYJIbTYPbl, 0CO3HAHHUS IJI06ATBHOI0 XapaKTepa 3KOJOTUYECKUX NP06IeM
Y IyTel UX pelleHus NoCcpe/CTBOM METOJ0B XMMUH, IKOJIOTMYECKOT0 MbILILJIEHUS], yMEHUS
PYKOBO/CTBOBAThCS UM B I0O3HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLlMA/IbHON TPAKTHKe.

METAINIPEAMETHBIE PE3YJ/IbTATbI

B cocTaBe MeTanpe/iMeTHbIX pe3yJIbTATOB BblAE/AI0T 3HAUUMBbIe AJ/11 pOPMUPOBAHUS
MUPOBO33peHHUsl OOlLleHay4YHble NOHATHUSA (3aKOH, Teopus, MPUHIMI, TUNOTe3a, (akKT,
CUCTeMa, NMpOoLecC, IKCIePUMEeHT U Jpyroe.), KOTOpble HCNOJIb3YIOTCA B €CTeCTBEHHO-
Hay4HbIX y4eOHBbIX IpeJiMeTax U IO3BOJISIOT Ha OCHOBe 3HAaHWM M3 3THUX IpPeJMETOB
dbopMHUpoBaTh NpeJCTaBJIeHUE O LeJOCTHONM HayYHOM KapTHHE MHUpA, U YHUBEpPCaIbHbIE
yuyebOHble JelcTBUA (IIO3HaBaTesbHble, KOMMYHUKAaTUBHbIE, PeTyJATHBHbIE), KOTOPbIE
obecrneynBalOT GOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAaHUIO U
OCYIL[eCTBJIEHUIO Y4eOHOH esTeJIbHOCTH.

Ilo3HaBaTe /IbHbIEe YHUBepca/ibHbIE yUYeOHbIE AeliCTBUA

Bba3oBble joruyeckue JeuCcTBUs:

YMEHHUS HCIO0Jb30BaTh NMPUEMBI JIOTUYECKOI'O0 MBILIJIEHUSl NPU OCBOEHUM 3HAHMMU:
pacKpbIBaTh CMBICJ XUMHUYECKHX MOHATUH (BbIAENSATh WX XapaKTepHble NPU3HAKHY,
yCTaHaBJMBaTb B3aWMOCBSI3b C JPYTMMH MOHATHUSMH), HUCHOJIb30BaTh INOHATHUSA [JJIs
06bSICHEHUS] OT/eJbHbIX GAKTOB U SBJEHUM, BbIOMpPATh OCHOBAHUS U KPUTEPUU JJIS
KJIacCUPUKALMM XMMHUYECKHUX BEIIeCTB U XUMHUYECKUX peaklWH, yCTaHaBJUBATb
IPUYMHHO-C/e/,CTBEHHbIE CBS3M MeX/Jy OOBbeKTaMH H3y4YeHMs, CTPOUTb JIOTHYeCKHe



paccyxaeHnss (MHAYKTUBHBbIE, JeAyKTUBHble, IO aHaJOTUM), JeJaTb BBIBOAbI U
3aKJ/II0YEHUS;

yMeHHe T[pUMeHATb B Ipolecce I[O3HAaHUA IMOHATUA (IpejMeTHble U
MeTanpeJMeTHble), CHMBOJMYECKHE (3HAKOBblE) MOJIeJM, HCIOJIb3yeMble B XHMHH,
npeo6pa3oBbIBaTh WIHWPOKO INpHUMeHseMble B XMMHHM MOJeJbHble NpeJCTaBJeHUs -
XMMUWYECKUN 3HaK (CUMBOJI 3JIeMeHTa), XuMuiyeckass ¢popMyJia U YpaBHEHHE XUMUYECKOH
peaklUuu - NMpPU pellleHUHU y4eOHO-NM03HAaBaTeJbHbIX 33/a4y, C YYETOM 3THX MO/JIEe/bHbIX
npeJiCTaBJeHUN BBIABJIATb U XapaKTepHU30BaTb CyllleCTBeHHble NPU3HAKU H3y4aeMbIX
06bEKTOB - XUMHYECKHMX BeLIeCTB W XUMHUUYECKHUX peaKluil, BbIABIATb o06Liue
3aKOHOMEPHOCTH, TNPUYUHHO-CJEACTBEHHble CBA3M W NPOTUBOPEYUsT B M3y4aeMbIX
NpOIeCCcax U SIBJEHUSX.

Bba3oBble Hccief0BaTe/IbCKUE AeiCTBUA:

yMeHHe HUCII0/Ib30BaTh [10CTaB/JI€HHbIE BONPOCHI B Ka4eCTBe UHCTPYMEHTA [103HAHUS,
a TakXKe B KaueCcTBe OCHOBBI Ji/isi pOPMUPOBAHUS TUIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BbICKa3blBaeMbIX CYXJEHUH;

npuoOpeTeHWe OMNbITa MO [JIAHUPOBAaHUIO, OpPraHU3allMd U IPOBEAEHUIO
y4eHU4YeCKUX 3KCIIepUMEHTOB, YyMeHHe HabJ/I10[aThb 3a X0/0M NpPOoLiecca, CaMOCTOSATENbHO
IIPOTHO3UPOBAThb €ro pe3yJbTaT, GOPMyJINPOBATh 06061 eHUs U BBIBObI 110 pe3ybTaTaM
IPOBEEHHOIO OMbITA, UCC/IEeJ0BAHUS, COCTABISATD OTUET O MPO/JieJIaHHON paboTe.

Pa6ora c uHpopmanueit:

yMeHUe BbIOUPATh, aHAJTM3UPOBATh U HHTEPNPETUPOBATh UHGOPMALIUIO PA3TUYHbIX
BU/I0B ¥ GOPM Npe/icTaB/IeHus], N0Jy4aeMyo U3 Pa3HbIX UCTOUHUKOB (Hay4HO-NOMNMY/IspHas
JIUTepaTypa XHMHYECKOTO COJlep>KaHHsl, COpaBO4YHble Mocobus, pecypcbl UHTepHeTa),
KPUTHYECKH OLlEeHUBATh IPOTHBOPEUUBYIO U HELOCTOBEPHYIO HHPOPMALIHIO;

yMeHHe NpPUMEeHATb pas/JM4yHble MeTOJAbl M 3alpocbl INpH MOHUCKe U OT6ope
MHpOpMalMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX /I BBINIOJIHEHUS YYe€OHBIX U
NIO3HaBaTe/IbHbIX 3a/jad ONpeJle/IEHHOrO0 THINA, NpUOOpeTeHHe OINbITa B 00J1aCTH
UCIO0JIb30BaHUs. ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUM,  OBJIaJieHUe
KyJIbTYPOH aKTHBHOI'O MCIOJIb30BaHUsl PA3/IMYHbBIX TOMCKOBBIX CUCTEM, CAMOCTOATEBHO
BbIOUpAaTh ONTHUMaJbHYI (GOpMy MpeAcTaBJIeHUs HWHPOpPMALMM U HWJJIIOCTPUPOBATH
peliaeMble 33/1a4M HECJIOKHBIMHU CX€MaMHU, lUarpaMMaMy, IpyruMu ¢opMamu rpaduku U
MX KOMOHWHALUAMY;

yMEHHUE HUCII0JIb30BaTh U aHAJIM3UPOBATh B MpolLiecce y4e6GHOM U UCCIe,0BATENbCKON
JleTeJIbHOCTU MHPOPMALUI0 O BJMSHHUU NPOMBIIIJIEHHOCTH, CeJbCKOTO XO03fHCTBa U
TPaHCIOPTa Ha COCTOSIHME OKpY»Kalollel NPpUPOJHOM Cpeibl.

KoMMyHHMKaTHUBHbIEe YyHHBepCaJIbHbIE y4eGHbIe JeCTBUSA:

yMeHUs 3aJaBaThb BONPOCH! (B Xoje Auajora U (WMJaM) AUCKYCCHMH) NO CYLIeCTBY
obcykaeMoil TeMbl, GOPMYJIMPOBATh CBOM MpPEJJIOKEHUS] OTHOCUTEJIBHO BBINOJTHEHUS
npe/JIoKeHHO! 3a/la4y;

yMeHUs NPeCTaBIATh N0JyYeHHbIe pe3y/IbTaThl I03HABATEJbHOHN JeATebHOCTU B
YCTHBIX U TNHUCbMEHHBIX TEKCTaX; JeJlaThb Ipe3eHTAlMI0 pe3y/bTaTOB BbINOJHEHUS
XMMHUYECKOro 3KCllepuMeHTa (J1abopaTOpHOro OMNbITa, JIA6OpPaTOPHOW paboThl IO
MCCJIe[JOBAaHUIO CBOMCTB BELECTB, y4eOHOIr0 MPOEKTa);



yMeHUsl y4eOHOro COTpPyJHMYeCTBa CO CBEPCTHUKAaMU B  COBMECTHOH
II0O3HAaBaTeJbHOM U MCCAe[0BaTeJbCKOW [efATeJbHOCTH IpPU pelleHWU BO3HUKAIIUX
npo6JsieM Ha OCHOBe Y4éTa OOLIMX MHTEpPecOB M COrJIaCOBaHMA NMO3ULUH (06CYyxAeHHUS,
0O0MeH MHEHHUSMH, «MO3rOBble IITYPMbI», KOOPAWHAIUS COBMECTHBIX [JEeHCTBUH,
onpe/iesieHUe KpUTepHeEB 110 OLieHKe KauyeCTBa BbINOJHEHHON paboThl U Apyrue).

PeryiaTuBHbIE yHUBepCa/ibHbIE YYeOHbIE AeCTBUA:

yMeHHe CaMOCTOATEJbHO OIpefeadaTb LeJd [JedTeJbHOCTH, IJIaHUPOBATh,

OCYLeCTBJIATb, KOHTPOJMPOBAaTb M IpPU HeOOXOAUMMOCTH KOPPEKTHUPOBAaThb CBOIO
JlesITeJIbHOCTb, BbIOUpaTh HauboJsiee 3QPeKTHBHbIE CHOCOOBI pelleHUs yY4eOHBbIX U
NI0O3HABaTeJbHBIX  3a/la4, CaMOCTOATEJbHO  COCTABJATb HWJM  KOPPEKTUPOBAThb
NpeJiJIOKEHHBIM aJITOPUTM JIeMCTBUM NPU BBINOJHEHUU 33aJaHUM C YYETOM NOJIy4YeHUs
HOBBIX 3HAaHUM 06 H3yyaeMbIX O0OBbEKTaX - BellecTBaX W peaKLUUsX, OLleHUBAThb
COOTBETCTBME IOJYYEHHOrO pe3y/bTaTa 3afBJIEHHOM LieJId, YMEeHUe HCIO0Jb30BaTbh M
aHaJIM3UpPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCJIOBUM 3aJjlaHUM.

INMPEAMETHBIE PE3YJ/IbTATbI

B cocTaBe mpefMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeJIbHOI'0 COJlep:KaHMUs,

YCTAaHOBJIEHHOI'O0 JaHHOW ¢elepasbHOW paboyeld MporpamMMoM, BbIAE/SAIOT: OCBOEHHbBbIE
00y4YarIMMKUCS Hay4yHble 3HAHUS, YMEHHUs U CHOCOOBI AeHCTBUM, cnenuduyeckue AJs
npeAMeTHON 06J1aCcTU «XUMHUSA», BUJbI AeATEeJTbHOCTH 110 NOJYYEeHHUI0O HOBOTO 3HaHMUS, ero
MHTepIpeTalyy, Npeo6pa3oBaHHUI0O M NPUMEHEHHI0O B Pa3/IMYHbIX y4eOHBIX U HOBBIX
CUTyaLUsX.

K kxoHumy obydeHus B 8 Kjacce mpeJMeTHble pe3y/bTaThl Ha 6a30BOM YpOBHeE

JLOJDKHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00YYaIOIIUXCA YMEHUH:

® pacKpblBaTb CMBICJ OCHOBHBIX XWUMMYECKUX TMOHATHU: aTOM, MOJIEKYJa,
XUMHWYECKUM D3JIEMEHT, IpOCTOe BellecTBO, CJO0XHOe BelecTBO, CMeCh
(ofHOpOAHAsA ¥ HEOAHOPOJHas), BaJeHTHOCTb, OTHOCHUTeJbHAasd aTOMHas |
MOJIeKyJIIpHas Macca, KOJIMYeCTBO BellecTBa, MOJb, MOJIIpHAas Macca, MaccoBas
J10J151 XMMHUY€eCKOT0 3JIeMeHTa B COeJUHEHUH, MOJIAPHBINA 06 bEM, OKCUJ, KHUCJIOT3,
OCHOBaHUe, COJib, 3JIEKTPOOTPULLATEJbHOCTb, CTENIEHb OKUCJIEHUs, XUMUYeCKas
peaxuus, KJaccupukanus peakLUil: peakLjMY cOeJUHEHHU, peaKIuK1 pa3JioKeHus,
peakLyU 3aMellleHUs, peaKLUU OOMeHa, 3K30- M 3IHJAOTEepMHUYECKUe peaKLUH,
Ten10BOM 3PpdeKT peakLUu, AAPO aTOMa, 3JeKTPOHHBIM CJIOMW aTOMa, aTOMHas
opbuTasb, paAuyC aToOMa, XHUMHUYecKas CBs3b, NOJIApHAs W HeloJigpHas
KOBaJIeHTHas CBSI3b, MIOHHAs CBsA3b, MOH, KATUOH, aHUOH, paCTBOP, MaccoBas [0/
BelllecTBa (IpOLleHTHasl KOHLeHTpaLUs) B pacTBOPE;

® WIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKHUX MOHATHUU U NPHUMEHSATH
3TH NOHATUSA NPU ONMCAHUHU BelLeCTB U UX IPeBpalleHul;

® JCHOJIb30BaTh XMMHUYECKYI0 CMMBOJIMKY JAJI1 COCTaBJeHUs GopMyJ1 BelleCTB U
yPaBHEHUU XUMUYECKUX PEAKIUH;

e ompefeATb BAJIGHTHOCTb aTOMOB 3J/IEMEHTOB B OMHAPHBIX COeJUHEHUSX, CTENIeHb
OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COeJMHEHUAX, IPUHA/AJIEXKHOCTb BEILeCTB K
onpe/ieJEHHOMY KJaccy COeAMHeHUW no ¢opMy/aM, BHJ XUMHUYECKOH CBS3U
(KoBaJIeHTHas M MOHHAs) B HEOPraHUYeCKUX COeJUHEeHUSAX;



e packpbiBaTb cMbica  [lepuoauvyeckoro 3akona [l HW. MeHpeneesa:
JleMOHCTPUpPOBaTb INOHUMaHWEe [epUOJUYEeCKOM 3aBUCHUMOCTH  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX NoJiokeHUs B [leproandeckoun cucreMe, 3aKOHOB
COXpaHEeHHUs MacChbl BeLeCTB, MOCTOSAHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO
y4eHHUs], 3aKoHa ABOra/ipo;

e ONUCBHIBAaTh M XapaKTepH30BaTb TabjuuHylo ¢opmy [lepuosnveckoil cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pPa3/inuyaTh NOHATHUS «TJIaBHas noArpynna (A-rpymnmna)» u
«noboyHaa nofrpynna (b-rpynmna)», Majsible U 60JibllIMe MEPUOJbI, COOTHOCUTh
0603HayeHUsl, KOTOpble HMelTcad B Tabauue «llepuoguyeckass cucrema
xuMuyeckux asieMeHTOB /[I. M. MeHzeneeBa» ¢ YUCJIOBBIMU XapaKTepUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIeMEHTOB (COCTaB U 3aps/[ AApa, obliee YUCI0
3JIEKTPOHOB U pacnpe/iesieHHe UX 110 3JIeKTPOHHBIM CJI0SIM);

e KJacCHPUIMpPOBATb XUMHUYECKUE 3JIEMEHTBbI, HeOpraHWYecKHe BelecTBa,
XUMUYecKHe peaklyy (110 YMC/IY U COCTaBYy yYaCTBYIOIIUX B peaKIiMY BelecTB, 10
Ten10BoMy 3G PeKTY);

e XapaKTepu3oBaTb (ONUCHIBATh) O0OIIMe XUMHUYECKHEe CBOWCTBA BeLIECTB
pa3/JIMYHBIX KJACCOB, MNOATBEpXKJas ONHWCaHHWe MpHUMepaMU MOJIEKYJISAPHbBIX
YPaBHEHUU COOTBETCTBYIOIIUX XUMHUUYECKUX PeaKLi;

e [IPOTHO3UPOBATb CBOMCTBA BeIleCTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTrO
COCTaBa, BO3MOXXHOCTU IMPOTEKAaHUS XUMHUYECKUX INpeBpallleHUul B pa3/IMYHbIX
YCJIOBUAX;

e BBIYUCIATH OTHOCHUTEJIbHYIO MOJIEKYJIIPHYI0O M MOJIAPHYI0 MacChbl BellecTB,
MacCcoBYIO JI0JII0 XUMHUYECKOro 3jeMeHTa 1o $opMmyJie coeJUHEHHs, MacCOBYIO
Jl0JII0 BellecTBa B pacTBOpPe, NPOBOAUThL PACY€Thl 110 YPaBHEHUI0 XMMHUYECKOH
peakuuy;

e [IPUMEHATb OCHOBHbIE OINlepallud MBICJUTENbHON [AeATEeJbHOCTH - aHAJIU3 U
CUHTE3, CpaBHEHHE, 000011leHUe, CUCTEMATHU3all1I0, KJ1acCUPUKALMIO, BbISIBJIEHUE
IPUYUHHO-C/Ie/ICTBEHHbIX CBA3ed - JJ U3y4YeHHWd CBOMCTB BelleCTB U
XMMUYEeCKUX peaKLMi, eCTeCTBEHHO-Hay4yHble MeTO/bl I03HAHUs — HAbJII0/leHue,
U3MepeHue, MOJleJIMpOBaHUe, IKCIePUMEHT (peasibHbIM U MBICJIEHHBIN);

e (C/lefioBaTh NIpaBWJaM I[0Jb30BaHUA XUMHUYECKON INOCYJO0HW U J1abOpaTOPHBIM
o6opyloBaHKEM, a TaKXKe IpaBUJIaM 00pallleHHs C BelleCTBaMU B COOTBETCTBUHU C
MHCTPYKLMSAMU 10 BBINOJHEHUIO JIaOOPAaTOPHBIX XWMHUYECKHUX OINBITOB IO
NOJIy4eHUI0 U COGHMpaHHI0 ra3000pasHbIX BellecTB (BOAOpPOAA M KHUCJI0POAA),
INPUTOTOBJIEHUID PAaCTBOPOB C ONpeJieIEHHOU MacCOBOM J0JIed PacTBOPEHHOTO
BellleCTBa, IJIAaHUPOBaTb W MNPOBOJUTb XUMHYEeCKHEe 3KCHEepUMEHThbl IO
pacrno3HaBaHUI0 PAcTBOPOB Miejo4yed M KHUCJIOT € INOMOLIbI HWHAUKATOPOB
(nakmyc, eHonpTaNENH, METUJIOPAHXK U [IpyTHE).

K koHLy obydeHuss B 9 Kjacce mpeJMeTHble pe3y/bTaTbhl Ha 6a30BOM YpOBHeE

JLOJDKHBI OTpaXKaTb CPOPMUPOBAHHOCTD y 00YYaIOIIUXCA YMEHUH:

® pPACKpbIBAaTb CMBICJ] OCHOBHBIX XMMMWYECKUX INOHATHH: XMMMWYECKUM 3JIEMEHT,
aToM, MOJIeKyJa, UOH, KaTUOH, aHUOH, IIPOCTOE BeIleCTBO, CJ0XHOe BellecTBO,
BaJIEGHTHOCTb, 3JIEKTPOOTPULLATENbHOCTb, CTelNeHb OKHUCJIeHHUs, XUMHU4YecKas



peakLMs, XMMHU4YecKass CBfI3b, TellJIOBOW 3¢QeKT peakLuH, MOJb, MOJSAPHBIA
00bEM, pacTBOp, IJIEKTPOJMUTHI, HE3JEKTPOJUThl,  3JEKTPOJUTUYECKas
JIUCCOLMaLiMsA, peaKM1 MOHHOTI'0 0OMeHa, KaTaJlM3aTop, XUMUYeCcKoe paBHOBeCHeE,
oOpaTUMble M HeOoOpaTHUMble peaKLUH, OKHUCJIHUTEJbHO-BOCCTAaHOBUTEJbHbIE
peakuyy, OKHUCJIUTEJb, BOCCTAHOBUTEJNb, OKHUCJIEHHWE MW BOCCTAHOBJIEHMUE,
aJsioTponus, aMQOTepHOCTb, XUMHUYecKass CBA3b (KOBaJleHTHas, MWOHHaf,
MeTaJlZIM4YecKas), KpUCTa/l/iMyeckass pelléTKa, KOppo3Ws MeTaslJIoB, CILJIaBBhl,
CKOPOCTb XMMHYECKOW peakLuH, NpefesbHO AonycTuMasa KoHueHTpauuda [1JK
BellleCTBa;

WJJIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX NMOHATUM U NPUMEHATH
3TH NOHATHUA NIPU ONIMCAHUU BelleCTB U UX NIPeBpaLleHUH;

MCII0JIb30BaTb XMMHUYECKYI0 CUMBOJIMKY JJI1 COCTaBJieHUs GOopMyJ BeleCTB U
yPaBHEHUU XUMUYECKUX peaKUH;

onpefiesIATb BaJIEHTHOCTb U CTelNeHb OKHUCJIEHUS XUMHYECKUX 3JIEMEHTOB B
COoeIJMHEHUAX PA3JIMYHOI0 COCTABa, IPHUHA/JIEXXHOCTD BEILeCTB K ONpe/ie/IEHHOMY
KJacCcy coelMHeHHWH Mo QopMysaM, BHJ, XUMHUYECKOW CBA3U (KOBaJeHTHaf,
VMOHHas, MeTa/l/IM4ecKas) B HeOpraHWYeCKHX COeJJMHEHHUAX, 3apsdj, HMOHa 1o
XUMHUUYecKou $opMyJie, XapaKTep cpeJibl B BOJHBIX pacTBOpaX HeEOPraHUYeCKUX
COeZJMHEHUH, TUIl KDUCTA/IJINYECKOM PelIéTKH KOHKPETHOTO BellleCTBa;
packpbiBaThb cMbica [lepuoguyeckoro 3akoHa [JI. HWU. MengeneeBa U
JleMOHCTPUPOBAaTh €ro MNOHMMaHHe: ONUChIBaTh U XapaKTepHU30BaTh TaOJIHUYHYIO
dopmy [leproanyeckoi CUCTEMbl XMMHUYECKHX 3JIeMEHTOB: pa3/M4yaTb NOHATHUS
«rJlaBHag nojrpynmna (A-rpynmna)» u «noboyHas noarpynna (b-rpynna)», masble u
OoJsibliMe MepUuoJibl, COOTHOCUTb O0003HAuyeHUs, KOTOpble HMEKTCd B
NepruouyecKoi Tab/ule, C YACJOBBIMU XapaKTepPUCTHKAMU CTPOEHUS aTOMOB
XUMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apdj sdpa, obllee 4YUCJIO 3JEKTPOHOB U
pacnpe/iesieHre UX 10 3JIeKTPOHHBIM CJI0SIM), 06'bICHATD 0011jie 3aKOHOMEPHOCTH
B MU3MEHEHHHU CBOVCTB 3JIeMEHTOB U UX COeIMHEHUH B IIpeZiesiaX MaJlbIX IEPHUO/I0B
Y TJIaBHBIX NOATPYII € y4ETOM CTPOEHHUSA UX aTOMOB;

KJIacCUPULMPOBATh XUMHYECKUe 3JIeMeHThbl, HeopraHW4yecKue BellecTBa,
XUMHUYeCKHe peakluu (110 YUCIy U COCTABY YYaCTBYIOLUX B peaKLMH BelleCcTB, 110
TensioBoMy 3¢deKkTy, N0 H3MeHEeHMUI0 CTelNeHeld OKUCJIeHUsI XUMHUYeCKHUX
3JIEMEHTOB);

XapaKTepHU30BaTh (OMUChIBATh) 00LKe U criequdUIecKre XMMUYeCKUue CBOUCTBA
IPOCTBIX M CJOXHBIX BeLleCTB, NOATBepXJAasd ONUCaHWe IpUMepaMH
MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUM COOTBETCTBYIOLIMX XUMUYECKUX PeaKLIUK;
COCTaBJIITb YPaBHEHUs 3JIEKTPOJUTUUYECKOW AMCCOLMALlMU KUCJIOT, lieJ049eld U
coJiel, MOJIHble M COKpalléHHble ypaBHEHWUS peaKLUMd HOHHOrOo O0OMeHa,
yPaBHEHHUA peaKLUH, NOATBEPXKAAMUIMX CyLleCTBOBAaHUE T'eHEeTUYeCKOW CBA3U
MeX/ly BellleCTBaMH Pa3JIMYHbIX KJIaCCOB;

pPacKpbIBATh CYLIHOCTb OKHUCJIMTEJIbHO-BOCCTAaHOBUTEJIbHbIX peakuuu
IIOCPE/ICTBOM COCTABJIEHUS 3JIeKTPOHHOTO0 6aJlaHCca 3TUX peaKIui;



NPOTHO3UPOBATh CBOWCTBA BeIleCTB B 3aBUCMMOCTH OT HX CTPOEHHS,
BO3MOXXHOCTH NPOTEKAHUSI XMMUYECKUX IpeBpalleHUI B Pa3/IMYHbIX YCI0BUSIX;
BBIYUCJATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYI0O U MOJIIPHYI0 MacChbl BEIECTB,
MaCCOBYIO JIOJIF0 XMMHYECKOro 3jieMeHTa No ¢opMmyJse coeAUHEHHS, MAaCCOBYIO
JIOJII0 BellecTBa B pacTBOpe, MPOBOAUTH PACUYEThl N0 YPAaBHEHUIO XHUMHUYECKOU
peakuuu;

CcoOJ/II0IaTh TpaBWJA MOJIb30BAHUS XUMHYECKOW TMOCYyZ0H U J1abopaTOPHBIM
060py/l0BaHUEM, a TaKXKe MpaBU/ia 0OpalleHHUs C BEleCTBaMU B COOTBETCTBUHU C
WHCTPYKLMSAMH [0 BBIMOJHEHHUIO JA60pPAaTOPHBIX XUMUYECKHX OINBITOB IO
NOJIyYEHHUI0 M COOMPAHHMI0 Ta3000pa3HbIX BelleCTB (aMMHaKa WU YIJIEKHCJIOTO
rasa);

NpPOBOAWTb peaKUUH, MOATBEPKAAKIIME KadeCTBEHHbIM COCTAaB pPa3JIMYHbIX
BeleCTB: paclo3HaBaTh ONbITHBIM MYTEM XJIOPHU/-, OPOMHU-, HOAUJ-, KApOOHAT-,
docdar-, cunukart-, cyabdaT-, TUAPOKCUJ-UOHB], KATUOHbI aMMOHHUS U HOHBI
M3Y4YEeHHbIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHbIX PAaCTBOPAX HEOPTaHHWYEeCKUX
BEIlleCTB;

NPUMEHSATb OCHOBHblE ONepaldyd MbICIUTEJNbHON JeSTEJbHOCTU — aHa/Ju3 U
CHHTe3, CpaBHeHHe, 00600leHHe, CHCTeMaTHU3alMIo, BbIIBJEHHE NPUYUHHO-
CJleICTBEHHbIX CBfI3eM — /Il U3yYeHUs] CBOUCTB BEIlleCTB U XUMHUYECKUX PeaKLii,
eCTeCTBEHHO-HAy4YHble MeTO/Jbl TO03HAaHUsS - HaOJIOJeHHe, H3MepeHHe,
MO/JleJIMPOBaHUE, IKCIIEPUMEHT (peasibHbIN U MBICJIEHHBIN ).



TEMATHUYECKOE IIVTAHUPOBAHHE

8 KJIACC
HauMeHOBaHMe KosinyecTBo 4acos

Ne JneKTpoHHbIEe (KUPpOBbIE)
pa3jesioB U TEM KoHTpoJbHEIE IIpakTHYeckue

n/m Bcero oGpa3oBaTeJibHbIe pPecypChl
nporpamMmal pa6oThl pa6oThl

Pasgeu 1. [lepBoHavya/ibHbIe XUMUYECKHE NIOHATUSA

XyuMus — BaXkHas 00J1aCTh

11 eCTeCTBO3HAHUS U c 5 bubsmoTteka LIOK
paKTUYeCKOH https://m.edsoo.ru/7f41837c
JlesiTeJIbHOCTU YeJsloBeKa

12 BelllecTBa 1 XMMHUYeECKHUE 15 1 bubsmoTreka LIOK
peaxkuu https://m.edsoo.ru/7f41837c

HToro no pasgeny 20
Pa3gen 2. BaxxHelIve NpeACTaBUTE/IM HEOPraHUYECKHX BellleCTB

91 Boszayx. Kucnopog. 6 bubauorteka LHOK
[ToHsATHE 06 OKCUAAX https://m.edsoo.ru/7f41837c

22 Bopopoga. [TousiTue o 3 1 bubauorteka LHIOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c

93 Boga. PactBopsl. [ToHaTHE c 1 1 bu6bsauoTteka [JOK
00 OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIAaCChl

2.4 HeopraHuYecKux 11 1 1 Bub.morexa LOK

N https://m.edsoo.ru/7f41837c
CoeJMHEHU M

HUToro no pasgeny 30




Pasgen 3. [lepuoaunyeckuit 3akoH U [lepuoanyeckasi cuicteMa XMMU4YeCKHX 31eMeHTOB /I. U. MeHenieeBa. CTpoeHune

aTOMOB. XUMHUYeCKasl CBA3b. OKMC/JIUTE/IbHO-BOCCTAHOBUTE/IbHBIE peaKnuu

[lepronyecknii 3aKOH U
[lepuoauyeckaa cucrtema
3.1 XUMUYECKUX 3/1eMeHTOB /l. 7
U. MenpeneeBa. CtpoeHue
aToMma

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

XuMU4YecKad CBA3b.

39 OxucauTeabHO- 3 5 bubsmoTreka LIOK
BOCCTaHOBUTEJ/IbHbIE https://m.edsoo.ru/7f41837c
peakuuu

HToro no pasgeny 15 Bubmoreka LOK
https://m.edsoo.ru/7f41837c
bubauoTteka LHIOK

PesepBHOe BpeMA 3

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

OBIIEE KOJIMYECTBO YACOB IIO
[TPO'PAMME
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9 KJIACC

Ko/sin4yecTBO 4acoB

Ne HaumMeHOBaHuUe pa3jesioB U TeM JdnekTpoHHbIe (HudpoBbIe)
KouTtposibHble [IpakTHYecKue
n/no NMpOorpaMmbl Bcero oOGpa3oBaTeJibHbIE peCcypChbl
pa6oThbl pa6oThbl
Paspen 1. BemecTBOo M XUMHUYECKHE peaKIUU
I1 6 %
| ke s | 1
' pasa yP https://m.edsoo.ru/7f41a636
KJ1acca
12 OcHOBHbIE 3aKOHOMEPHOCTH 4 bu6bsauoTteka [JOK
' XUMUYECKUX peaKLui https://m.edsoo.ru/7f41a636
JJIEeKTPOSIUTUYECKAs AUCCOLAALIUS. bubauorteka LHOK
1.3 8 1 1
XUMHUYECKHE peaKIMU B pacTBoOpax https://m.edsoo.ru/7f41a636
HUToro no pasgeny 17
Pa3aeu 2. HemeTas1Jibl M MX COeJUHEHUS
06
. XUMUYECKUX 3JIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynnel. ['asoreHsl
06
2.2 xnn?ijetiiiljnez;ecz:;(: VIA 6 Bubmorera [JOK
' . https://m.edsoo.ru/7f41a636
rpynnbl. Cepa U e€ coeiUHEHUS
O6uias xapaKTepUCTUKA
93 XUMHUYECKUX 3/1eMeHTOB VA- 7 1 bubauoTteka LHIOK
' rpynnsl. A3oT, dpocdop U ux https://m.edsoo.ru/7f41a636
Ccoe/JUHEHUS
94 O61as xapaKTepruCcTUKaA 3 1 9 bu6bsauoTteka [JOK
' XUMHYECKUX 371eMeHTOB IVA- https://m.edsoo.ru/7f41a636




IPyNIbL YIrepoJ ¥ KpeMHUH U UX

coeUHEHMUs
UTtoro no paszaeny 25
Pazpaen 3. MeTa/jibl M UX COeJUHEHMUSI
3.1 O61ve cBOMCTBA MeTaJIJIOB 4 Bubamorera [OK
' - https://m.edsoo.ru/7f41a636
39 BaxkHelilve MeTaJlJibl U UX 16 bubauoTteka LHIOK
' coeMHEeHUd https://m.edsoo.ru/7f41a636
HUToro no pasgeny 20
Pa3ges 4. XuMuda M OKpy:Kawiaa cpeja
41 BelecTBa ¥ MaTepUasibl B )KU3HU 3 bu6bsauoTteka [JOK
' Yesi0BeKa https://m.edsoo.ru/7f41a636
HToro no pasgeny 3
Pe3sepBHOE BpeMst 3 Bubanotexa IIOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB IT10 68
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INOYPOYHOE IIVIAHUPOBAHHE

8 KJIACC
KosinyecTBo 4acos
Ne Jara JneKTpoHHbIe HHMPOBLIE
Tema ypoka KoHTposabHble IIpakTHyeckue
n/n Bcero U3y4yeHUsA oOOpa3oBaTesIbHbIE pecypcChl
pa6oThbl pa6oThI
[IpegmeT xumuu. Posib
1 S eOBeKa 1 BbubanoTeka LIOK
XUMUHU B )KU3HU YeJIOBEKa.
https://m.edsoo.ru/ff0d210c
Tesia 1 BelllecTBa
) [ToHsiTHE O MeTOAAX 1 bubanoreka LIOK
MO3HAHHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTHuyeckas pabora Ne 1
«[lpaBus1a paboThI B
3 JIabopaTopUu U NPUEMBI 1 1 BbubanoTeka LIOK
ob6palleHusI ¢ https://m.edsoo.ru/ff0d23dc
JIabopaTOpPHBIM
000py/IOBaHUEM»
4 .
, | e |
. pas https://m.edsoo.ru/ff0d26ca
cMecei
[IpakTuyeckas pabora N2 2
c «Pa3nenenue cmeceit (Ha 1 1 Bubsnoreka LIOK
npuMepe OUMCTKH https://m.edsoo.ru/ff0d28c8
MOBAapEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 Buamorexa LlOK
y https://m.edsoo.ru/ff0d2a6¢c




XUMUYECKUE 3JIEMEHTHI.

7 3HaKH (CHMBOJIbI) Bubmoreia LLOK
CUMICKIX S1eMEHTOR https://m.edsoo.ru/ff0d2be8
3 [IpocThle U c/10XKHbIE BbubsnoTeka LJOK
BelllecTBa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE BbubsnoTeka LJOK
y4eHHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BelLeCTB.
10 XHMquCK;E(bOpMyHa. Bubmorera LOK
https://m.edsoo.ru/ff0d2eae
BasieHTHOCTb aTOMOB
XUMHUYECKHUX 3JIEMEHTOB
11| waoom. Orvoommennes B morexa LIOK
https://m.edsoo.ru/ff0d323c
MoJIeKyJISTpHas Macca
12 z:ﬁizziisﬁf:ﬂeMeHTaB Butmoreia LLOK
https://m.edsoo.ru/ff0d350c
COeZIMHEHUH
13 KosndyecTBo BelllecTBa. bubaunoreka LIOK
MoJib. MoJsisipHas Macca https://m.edsoo.ru/ff0d5230
| S o
https://m.edsoo.ru/ff0d37fa
peakIus
[Ipy3HaKu U yci0BuUA Bu6uoreka LOK
15 NpPOTEKaHUSI XUMHUYECKUX

peaknui

https://m.edsoo.ru/ff0d3al16




3aKOH COXpaHEeHUs MacChl

bubaunoreka LIOK

16 BellecTs. KuMueckie https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BbruucyieHUs1 KOJIMYECTBA,

17 Macchl BelllecTBa 1o bubaunoreka LIOK
ypaBHEHHUSM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaknui
Knaccudukanus

18 XUMHYECKUX peaKLui bubauoteka [JOK
(coeauHeHUs1, pa3ioKeHuUs, https://m.edsoo.ru/ff0d3f34
3aMelleHus1, obMeHa)

M. B. JlomoHOCOB —

19 Y4YE€HbIN-3HLUKJIONEeUCT. bub6anoTteka [JOK
060611eHUe U https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alus 3HaHUH
KonTposibHas paboTta Nel

20 o Teie «BemSCTBa u Bubamorexa LOK

https://m.edsoo.ru/ff0d4290
XUMUYECKUE peaKun»
Bo3ayx — cMech ra3os.

21 CocraB Bo3ayxa. Kuciopop, BbubanoTeka LIOK
— 3JIeMeHT Y MPoCcToe https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
dusnyeckre U XUMHUYeCKHe
CBOMCTBA KUCI0POJA Bu6noreka LIOK

22 (peakuu OKUCIEeHUS,

ropenue). [lousgTue 06
OKCHJax

https://m.edsoo.ru/ff0d4614




Croco6bl nosiyyeHust
KHMCJI0pO/ia B 1abopaToOpUH

bubanoTteka [JOK

23 Y MIPOMBbIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHeHMe KMcI0pOAa
TensioBoi adpdekT
XUMHYECKOU peaKLuy,
MOHSITHE O
24 TepPMOXUMUYECKOM Bubmorera LOK
https://m.edsoo.ru/ff0d4790
ypaBHEHHUH, IK30- U
3HJ,0TEPMHUYECKUX
peakLuax
TonvBo (HedTh, yroJib U
25 MeTaH). 3arpsi3HeHue Bbub6anoTeka LIOK
BO3/1yxa, CIOCOOBI ero https://m.edsoo.ru/ff0d4c4a
npejoTBpalleHus
[IpakTuyeckas pabora N2 3
26 o teMe «[losyyenuve u Bbu6auoTteka LJOK
cobupaHUe KUCI0PO/a, https://m.edsoo.ru/ff0d4ae2
HW3y4eHHUe ero CBOUCTB»
Bopopon — asieMeHT U
27 pr)lC'II‘)OfBeH_leCTBO. Bubmorera LOK
https://m.edsoo.ru/ff0d4dd0
HaxoxaeHue B npupoze
dusnyeckre U XUMHUYeCKHe
28 CBOKMCTBA BOZOpOAA. BuGamorexa IIOK
https://m.edsoo.ru/ff0d4dd0
[IpuMeHeHUe BogopoJa
29 [loHsATHE O KHMCJOTAX U bubanoreka LIOK

COJIAX

https://m.edsoo.ru/ff0d50d2




Croco6bl nosiyyeHust

bubanoreka LIOK

30 BO/IOpO/ia B JJaGOpaTOPUHU https://m.edsoo.ru/ff0d4dd0
[IpakTHyeckasi pabora N2 4
31 o teMe «[losyyenuve u Bbu6auoTteka LJOK
cobupaHue BOJIOPO/a, https://m.edsoo.ru/ff0d4f42
M3yyeHUe ero CBOMCTB»
39 MousisipHbIF 06'bEM T'a30B. bubaunoteka JOK
3akoH ABOTaZipo https://m.edsoo.ru/ff0d542e
BbluncieHUs1 06 bEMa,
KOJIMYEeCTBA BeIeCTBA ra3a
33 10 ero H3BeCTHH:My Bubmorera LOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BeIleCTBA UJIH
00bEMY
BbrurcieHust 06 bEMOB
ra3oB 10 ypaBHEHHUIO
34 peaknu }},1121 OCHOBeE 3aKOHa Bubmorera LOK
. . https://m.edsoo.ru/ff0d5708
00'bEMHBIX OTHOIIEHUH
ra3oB
35 dusnyeckre ¥ XUMHYECKHE bu6anoTteka [JOK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHUH. bubaunoreka LIOK
[ToHaTHE 06 UHAUKATOPAX https://m.edsoo.ru/ff0d59e2
BoJia Kak pacTBOpUTeEJIb.
Haceiuennbie u bubanoTteka [JOK
37 HeHachll[eHHbIe PACTBOPBI.

MaccoBas f0J14 BellecTBa B
pacTBope

https://m.edsoo.ru/ff0d5b40




[IpakTuyeckas pa6ora N2 5
no teMe «IIpuroroByieHue
pacTBOPOB C

bubaunoreka LIOK

38 onpejieJIEHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JloJier paCTBOPEHHOTO
BellleCTBa»
KonTposbHast paboTa Ne2
39 no Teie «KI/ICJIIz)pO,LL. Butammotexa LlOK
https://m.edsoo.ru/ff0d6342
Bozopox. Boga»
OKcHUABI: COCTaB,
40 KJI?inI/ICl)I/IKE\LU/IH, Bubmorexa I[OK
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TosiyyeHre U XUMUYECKUE
41 CBOWCTBA KMCJOTHBIX, bubanoreka LIOK
OCHOBHBIX U aM(}OTePHBIX https://m.edsoo.ru/ff0d664e
OKCH/IOB
OcHOBaHHUS: COCTaB,
42 KaaccupuKanus, BuGuorexa OK
https://m.edsoo.ru/ff0d67ca
HOMEeHKJIaTypa
43 [loslyyeHUe U XUMHUYECKUE BbubanoTeka LIOK
CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucaorsbl: cocTas,
44 KaaccuduKanus, BuGuorexa OK
https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [loslyyeHUe U XUMHU4YECKUE Bbubanoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
16 Cosu (cpepnue): BbubanoTeka LIOK

HOMEHKJIATYpa, CIOCO0bI

https://m.edsoo.ru/00ad9474




MOJIyYeHHsl, XUMHUYeCKHe
CBOMCTBA

[IpakTHyeckast pabora N2
6. Pemienue

47 3KCIIepUMEHTaIbHbIX BbubanoTeka LIOK
3aja4 1o teMe «OCHOBHbBIE https://m.edsoo.ru/00ad9b7c
KJIacChbl HEOPTraHUYECKUX
CoeJUHEHU»
['eHeTHYecKas CBA3b

48 MeXAy KJaccaMu bubsaunoreka [JOK
HeopraHUYeCcKUx https://m.edsoo.ru/00ad9a50
COeJUHEHU N

49 06061EeHHE U bub6anoTteka [JOK
CUCTeMaTH3alusd 3HaHUI https://m.edsoo.ru/00ad9cb2
KonTposibHas paboTta Ne3

50 1o TeMe "OCHOBHbIE bubaunoreka LIOK
KJIacChbl HEOPraHUYECKUX https://m.edsoo.ru/00ad9%ela
coeJUHeHUN"
[lepBble NONMBITKU
KJ1accupUKaLuu

51 XI/IMI/I‘{E:l()ZKI/IXL;JIeMeHTOB. Butammotexa LlOK

https://m.edsoo.ru/00ad9ffa

[ToHdaTue o rpynmnax
CXO/ZIHBIX 3JIEMEHTOB
[leprogrdyecKkuii 3aKOH U

c9 [lepuoaryeckas cucrtema bubaunoteka [JOK

XUMHYECKHX 3J1EMEHTOB /l.
H. MeHgeneeBa

https://m.edsoo.ru/00ada52c




[lepuoppbl, rpymnnel,

bubanoreka LIOK

>3 O PYIIIbI https://m.edsoo.ru/00ada52c
c4 Ctpoenue atomoB. CocTaB Bubsnoreka LIOK
aTOMHBIX siiep. MU30TomnbI https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX
cc giZ;ZEiI;sTOMOB bubaunoreka LIOK
. https://m.edsoo.ru/00ada6bc
[leppoaryeckor CUCTEMBI
. Y. Menpeneesa
XapakTepUuCTUKaA
o | Hmmecmr e
. https://m.edsoo.ru/00ada824
[leproguyeckou cucreme
. 1. MenpeneeBa
3HayeHUe
[leproanyeckoro 3akoHa
£y JJ1s1 pa3BUTHA HAYKH U bubauoteka [JOK
npakTuku. /. . https://m.edsoo.ru/00ada96e
MeHesieeB — y4Y€HBIH,
nejaror v rpakJjaHuH
Pe3epBHbIN YPOK.
0600611eHME U
58 CI/ICTeT/IaTnsauHH 3HaHuM / Bubmorera LOK
. https://m.edsoo.ru/00adb33c¢
Bcepoccurickas
npoBepoyHas paboTa
KoHTposibHast paboTa N24 Bu6norexa LOK
59 no teme «CTpoeHue aToOMa.

Xumuyeckas CBA3b» /

https://m.edsoo.ru/00adb486




Bcepoccuiickas
poBepoYHas paboTa

3HeKTp00TpI/IHaT6JIbHOCTb

60 aTOMOB XMMHYECKHUX 1 Bubanoreka LOK
S eMEHTOR https://m.edsoo.ru/00adaab8
61 HoHHas xuMHuyecKasi CBS3b 1 Bubamoreka LOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHada nosisgspHas 1 bubaunoteka [JOK
XHMHYeCKas CBS3b https://m.edsoo.ru/00adaab8
63 KoBaJsieHTHas HenoJispHasd 1 bubauoteka [JOK
XHMHUYeCcKas CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKHUCJIEHUS 1 Bubanorexa LOK
https://m.edsoo.ru/00adae28
OxKHCIUTENBHO-
65 BOCCTAaHOBUTEJIbHbIE 1 Bubanoreka [{OK
https://m.edsoo.ru/00adb076
peakuuu
66 OxkucauTeau u 1 bub6auoTteka [JOK
BOCCTAHOBUTEJHU https://m.edsoo.ru/00adb076
Pe3epBHBIN YPOK.
0600611€HUE U
67 CI/ICTeT/IaTmauHH 3HAaHUHU 1 BuGamorexa IIOK
https://m.edsoo.ru/00ad9cb2
no teMe «CTpoeHHe aToOMa.
XvMH4ecKas CBSI3b»
I 1
. https://m.edsoo.ru/ff0d61c6
CUCTeMaTH3alys 3HaHUH!
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosin4ecTBO 4acoB

Ne Jara JneKTpOHHbIE UM PPOBHIE
n/no Tema ypoka Bcero Kontposehbie  Ipakriieckue U3y4yeHUsA OOpa3oBaTesibHbIE PeCypChl
pa6oThbl pa6oThI
[leprogryeckuii 3aKOH.
1 [leproguyeckas cucrteMa 1 bubaunoteka JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb59e
. U. MeHnpgeneeBa
3aKOHOMEPHOCTHU B
) W3MeHEeHUH CBOMCTB 1 bub6anoTteka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6é
NepBbIX TPEX NEPUOJOB
Knaccupukanusa u
3 HOMeHK?IaTyEa 1 Bubanoreka LOK
https://m.edsoo.ru/00adb7e2
HeopraHW4YeCKUX BeleCcTB
Bubl XMUMUYECKOM CBSA3U
4 U TZI[/II'IbI KPUCTAJJINYECKUX 1 Bubmorera LOK
. https://m.edsoo.ru/00adbacé6
pelméTok
KonTposibHas paboTta Nel
o teme «[loBTopenue u
5 yrJjiy6JieHrue 3HaHU U 1 1
OCHOBHBIX pa3/ieJioB
Kypca 8 kjacca»
Knaccuguianus . bu6anoTteka [JOK
6 XAUMUYECKUX peaKLMH 1o 1

pas3/IMYHbIM IPU3HAKaM

https://m.edsoo.ru/00adbcb0




[ToHdaTue o ckopocTH
XUMHUYECKOU peaKLUH.

bubanoTteka [JOK

npeJicTaBJeHUN 06

7 [ToHATHE O TOMOTeHHBIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peaKIUsaxX
[loHATHE 0 XMUMHUYECKOM
paBHOBecHH. DaKTOpPBHI,

3 BJIMAIIOLLME HA CKOPOCTh BbubanoTeka LIOK
XUMHUYECKOU peaKkliuu U https://m.edsoo.ru/00adc28c
M0JIOXKEHHE XUMHYECKOTO
paBHOBecCHs
OKuCIHUTENbHO-

9 BOCCTaHOBHUTEJIbHbIE Bubanorexa LOK

https://m.edsoo.ru/00adcade
peakIuu
Teopusa

10 3JIEKTPOJIUTUYECKOMN Bbub6anoTeka LIOK
aucconuanvu. CUIbHbBIE U https://m.edsoo.ru/00adcd68
ca1abble 3JIEKTPOJUTHI

11 HoHHbIe ypaBHEHUA bubanoreka LIOK
peakuuin https://m.edsoo.ru/00add448
XUMHUYeCKHe CBOMCTBA
KHCJIOT U OCHOBAHUH B

12 CBeTe Mpe/CTaBJeHUN 00 Butamorexa LlOK

N https://m.edsoo.ru/00add5d8
3JIEKTPOJUTUUECKOHN
JYCCOLIMalluU
XHMI/{quKHe CBOMCTBA Bu6norexa LIOK
13 coJiel B CBeTe

https://m.edsoo.ru/00add8b2




3JIEKTPOJIUTUYECKOMN

JUCCOLALUU
14 [ToHdaTue o ruzposinuse bubsaunoreka JOK
coJieit https://m.edsoo.ru/00add9d4
15 06061eHue U bub6anoTteka [JOK
cUcTeMaTH3aLus 3HAaHUHI https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora N2
16 1. «Pemienue bubanoreka LIOK
3KCIepUMeHTabHBIX https://m.edsoo.ru/00addbfa
3aja4y»
KoHTposibHas paboTta Ne2
110 TeMe
17 «JIeKTpOJIUTUYECKas Bbu6auoTteka LJOK
JUccoLalus. https://m.edsoo.ru/00addec0
XuMHYecKUe peakl Uiy B
pacTBopax»
O6u1as xapaKTepUCTUKA
18 rajioreHoB. XuMH4ecKHe bubaunoreka LIOK
CBOMCTBA Ha MpuMepe https://m.edsoo.ru/00addfe2
xJ0pa
XnopoBogopog. ConsgHas
19 KHCJIOTa, XUMUUYECcKHe bub6anoTteka [JOK
CBOMCTBA, MOJyYeHHUE, https://m.edsoo.ru/00ade104
npUMeHeHUe
[IpakTuyeckas pabora N2
20 2 nio teme «IlosyyeHue Bubsnoreka LIOK

COJITHOH KUCJIOTHI,
V3y4yeHue eé CBOMCTB»

https://m.edsoo.ru/00ade348




Bbryucienuda no
ypaBHEHUAM XUMHUYECKUX

bubanoTteka [JOK

21 peaKuuH, ecii OJJMH 13 https://m.edsoo.ru/00ade488
peareHTOB JjaH B U30bITKe

99 O6u1as xapaKTepUCTUKA BbubanoTeka LIOK
3jieMeHTOB VIA-rpymnmnbl https://m.edsoo.ru/00ade64a
AstoTpOIHbIE
MoUUKALIUU CEPHI.

23 HaxoxxzeHue cepol v eé bubauoteka [JOK
coeJJUHEHUH B NPHUPO/IE. https://m.edsoo.ru/00ade64a
XuMH4YecKue CBOMCTBA
cepsbl

i

. https://m.edsoo.ru/00ade802
XUMUYEeCKUe CBOUCTBA
Oxcuppl cepbl. CepHas

25 KHCJI0Ta, pU3udecKue u bub6anoTteka [JOK
XUMHUYECKUe CBOUCTBA, https://m.edsoo.ru/00adea28
npUMeHeHUe
X¥MUYeCcKUe peaKkLivy,

Jiexkalie B OCHOBe
NPOMBILIJIEHHOTO cioco6a
26 MOJIy4YEeHUs CEPHOU bubauoteka [JOK

KU CJIOThL. XUMHUUYECKOe
3arpsi3HeHUe
OKpy»Kalolllel cpesbl
COeITUHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a




Brruucienue maccoBou

27 J0JIU BBIXO/Ia NPOAYKTA Bubanoreka LOK
https://m.edsoo.ru/00adec8a
peakuuu
O6u1as xapaKTepUCTUKA
3JieMeHTOB VA-Irpynnsbl.
28 Azor, paCHpOCTpI;}II-IeHI/Ie B Bubamoreka LOK
https://m.edsoo.ru/00adeeab
npupo/je, prusndyeckue u
XMMUYECKUE CBOMCTBA
AMMUak, ero pusruyecKue
29 U XUMUYEeCKHe CBOKCTBA, bub6anoTteka [JOK
HoJiy4eHue u https://m.edsoo.ru/00adf004
NpUMEeHeHUue
[IpakTHyeckas pabora Ne
30 3 no teme «IlosydyeHue Bbu6auoTteka LJOK
aMMHaKa, U3y4yeHHe ero https://m.edsoo.ru/00adf180
CBOMCTBY»
o | e
. https://m.edsoo.ru/00adf306
XHMHUYECKHeEe CBOMCTBA
Hcnosb3oBaHue
HUTPATOB U COJIEU
aMMOHMSI B KauecTBe
39 MUHepaJIbHbIX bubauoteka [JOK
yAo06peHUi. XuMH4ecKoe https://m.edsoo.ru/00adf518
3arpsi3HeHUe

OKpy»Kalolllel cpesbl
COeIMHEHUSIMU a30Ta




®ocdop. Oxcup dpocdopa
(V) u docdopHuas

33 KHUCJI0Ta, pU3ndecKue u Bubmotexa [{OK
’ . https://m.edsoo.ru/00adf68a

XMMHYeCKHe CBOUCTBA,
noJiyuyeHue
Hcnonb3oBaHue
docdaToB B kKauecTBe

34 MUHepaJIbHbIX bubsaunoteka [JOK
yAo6peHul. 3arpsisHeHre https://m.edsoo.ru/00adfc20
NpUPOJHOM CpeJbl
dochaTamu
Yraepogn,

35 pacrnpocTpaHeHHe B Bbub6anoTeka LIOK
npupoje, prusudeckue u https://m.edsoo.ru/00adfd9c
XHMUYECKUE CBOMCTBA
Okcuppl yriepoja, ux
dusnveckue u

36 XUMHWYECKHE CBOMCTBA. bub6anoTteka [JOK
JKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
npo6JieMbl, CBSI3aHHbIE C
okcujioM yriepoza (IV)

37 YronbHas KHcsoTa U eé bub6auoTteka [JOK
coJiu https://m.edsoo.ru/00ae006c
[IpakTHyeckas pabora Ne
4 no teme "[loniyyenue Bu6noreka LIOK

38 yIJIEKMCJIOT0 rasa.

KauecTBeHHas peakuusa
Ha KapOOHAT-UOH"

https://m.edsoo.ru/00ae027e




39

[lepBoHavya/ibHbIE
MOHSATUS 00
OpraHUYeCcKHUX BellleCTBax
KaK 0 COeJIMHEeHUSIX
yrJjiepoja

bu6anoTteka [JOK
https://m.edsoo.ru/00ae054e

40

KpeMHuii u ero
COoeIMHEHUS

bu6anoTteka [JOK
https://m.edsoo.ru/00ae080a

41

[IpakTuyeckas pabora N2
5. Pemenue
3KCNepUMeHTabHbIX
3a/jay 1o TeMe
«BaxkHel11Me HeMeTaJlJbl
U UX COEJUHEHUS»

bub6anoTteka [JOK
https://m.edsoo.ru/00ae0bf?2

42

KoHTposibHas paboTta Ne3
no treMe «BaxxkHenmue
HeMeTaJlJIbl U UX
COeJUHEHUSA»

bubanoreka LIOK
https://m.edsoo.ru/00ae0el8

43

O6u1as xapaKTepUCTUKA
XUMHUYECKUX 3JIEMEHTOB
— METaJlJIOB.
MeTasindeckasi CBSI3b U
MeTaJlJIndecKas
KpUCTaJlJIn4ecKas
peméTka. Pusnyeckue
CBOMCTBA MeTaJlJIOB

bubaunoreka LIOK
https://m.edsoo.ru/00ael03e

44

XyUMuUYecKue CBOMCTBA
MeTaJlJIOB.

bu6anoTteka [JOK
https://m.edsoo.ru/00ael1156




JJIEeKTPOXMMUYECKUU pAL,
HaNnps>KeHUH MeTaslJIoB

O61Me crocoobl
NOJIyYeHHUs] METAJLJIOB.
CnaBbl. BeiuuciieHus no

45 YPaBHEHUSM XUMUYECKUX Bubamoreka LOK
N https://m.edsoo.ru/00ael156
peakLui, ecav OWUH U3
peareHTOB COJEPKUT
npuMecu
16 [ToHsaTHE 0 KOppPO3UU bubsaunoreka [JOK
MeTaJlJIOB https://m.edsoo.ru/00ael1278
47 [llesio4HBIE METAJJIbI Bubanorexa LOK
https://m.edsoo.ru/00ael14b2
48 OKcu/bl U TUAPOKCHUBI bubanoreka LIOK
HaTPHS U KaJUs https://m.edsoo.ru/00ae14b?2
eJI04YHO3eMeJIbHbIe
49 geTaJIJIbI - KaJIbLIUH U Bubanorexa LOK
. https://m.edsoo.ru/00ael5e8
MarHum
c0 BaxkHelive coeJUHEHUS bubaunoreka LIOK
KaJIbI[ U4 https://m.edsoo.ru/00ael5e8
1 0O6o0061IeHHe U
cHCTeMaTHu3alys 3HaHUH
c9 7KécTkocTb BOAbI U bubanoTteka [JOK
CIoCco6bl €€ yCTpaHEeHUsI https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora N2
£3 6 o Teme "YKEcTKocThb bubaunoreka LIOK

BOJbl U METO/IbI €6
ycTpaHeHus"

https://m.edsoo.ru/00aelae8




bubanoreka LIOK

>4 Aot https://m.edsoo.ru/00aelc64
e AMdoTepHbIe CBOMCTBa bubsaunoreka JOK
OKCH/JIa ¥ TUAPOKCH/IA https://m.edsoo.ru/00aelc64
c6 K ese30 bub6anoTteka [JOK
https://m.edsoo.ru/00ae1d86
OKCUIBI, TUAPOKCUABI U
57 connf&ceneilzll) v f:(enesa Bubmorera LOK
am https://m.edsoo.ru/00ae35e6
cg 0O6o0061IeHHe U
CUCTeMaTH3alMs 3HAHUU
[IpakTuyeckas pabora N2
7. Pemenue
£9 3KCIepUMeHTaJIbHbIX bubauoteka [JOK
3a/ja4 [10 TeMe https://m.edsoo.ru/00ae3de8
«BaxkHel11Me MeTal/Ibl U
WX COeZITUHEHUSI»
BeruucieHus no
ypaBHEHHUSIM XUMUY€ECKUX
peakuu1i, ecau oJiUH U3
60 peareHTOB JjJaH B U30bITKE BbubanoTeka LIOK
WJIM COJIEPXKUT MPUMECH. https://m.edsoo.ru/00ael1750
BbruncieHust MaccoBoi
JlOJIU BBIXOJ]a TPOAYKTA
peakuuu
61 0O6o0061IeHHe U

cyucTeMaTH3alus 3HaHUH




KoHTposibHas paboTta Ne4
o TeMe «BaxkHelne

62 1
MeTaJlJIbl U UX
COeJUHEHUSI»
B
6 noscemseaofimn 1 B orera LIOK
A https://m.edsoo.ru/00ae3f50
YyeJsioBeKa
64 XuMHUYecKoe 3arpsisHeHUue 1 BbubanoTeka LIOK
OKpY>Kalolllel cpe/ibl https://m.edsoo.ru/00ae4270
65 PoJsib XuMUH B pelieHUHU 1 Bbub6anoTeka LIOK
3KO0JIOTUYECKHUX NMP06JIeM https://m.edsoo.ru/00ae4270
P i .
66 OZZZPBZBIHeypOK 1 bu6auoTteka [JOK
HUE U
. . https://m.edsoo.ru/00ae0d0a
CUCTeMaTH3alMs 3HAHUU
P % .
67 oZieepBZfLﬂeﬁpOK 1 Bubauorexa LIOK
. . https://m.edsoo.ru/00adb33c¢
CUCTeMaTH3alMs 3HAHUU
P i .
. . https://m.edsoo.ru/00ad9cb?2
cucTeMaTH3alys 3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 68
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MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH

OBPA30BATEJ/IbHOM IPOTPAMMBI

8 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

IIpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUS
OCHOBHO# 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o01ero o6pa3oBaHus

1

ITo Teme: «HepBOHa‘IaﬂbeIe XUMHUYECKHE TIOHATHUA»

1.1

pacKpbIBaTb CMbICJ OCHOBHBIX XMMHYeCKUX NMOHATHUH: aToM,
MOJIEKYJIA, XHMUUYECKHUH 3JIEMEHT, IPOCTOE BEIECTBO, CJI0KHOE
BelleCTBO, cMecb  (OJHOpoAHAass W  HEOJHOPOJHas),
BaJIEHTHOCTb, OTHOCHTEJIbHAs aTOMHash M MoJIeKyJisipHas
Macca, KOJIMYeCTBO BelllecTBa, MOJIb, MOJISIpHash Macca,
MaccoBasi [0/l XMMHU4YECKOro 3JleMeHTa B COeJHHEHMH,
MOJISIDHBI 00BEM, XUMHYeCKasl peakuus, Kjaaccudpukanus
peakLMil: peaKLUM COeJUHEHMs, peaKLUM pasJoKeHMUs,
peakuMu  3aMellleHus, peakKUUd oOMeHa, 23K30- WU
3HA0TEPMHUYECKHE peaKLUH, TemIoBoM 3QdeKT peakiuy,
pacTBOop, MaccoBasg [0/l BelllecTBa  (IpoOLleHTHas
KOHLIEHTpal1s) B pacCTBOpe

1.2

WJUIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX
HOHSATUN U IPUMEHSATb 3T NOHATHS NPU ONMCAHUM BELECTB U
MX NpeBpalleHUu N

1.3

MCI0JIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY J[JIsi COCTaBJIEHUA
dopMyJ1 BellleCTB M YpaBHEHU N XUMUYECKUX pEAKIIUU

1.4

PaCKpbIBATb CMBICJI 3dKOHOB COXpaHEHHWA MaACCbl BelleCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJIEKYJIADHOIo Yy4€HHUA,
3dKOHa ABOI‘a,ELpO

1.5

onpenesaATb BaJIEHTHOCTb ATOMOB 3JIEMEHTOB B 6I/IHaprIX
COeJMHEHHAX

1.6

K1accuGUUUPOBATh XUMHUYECKHME peaKUuu (Mo YuCay U
COCTaBY YYacTBYIOUIMX B PEAKIUH BElIECTB, MO TENJOBOMY

adpdekTy)

1.7

BbIYUCJIATL OTHOCHUTEJIBHYKO MOJIEKYJIAPDHYIO W MOJIAPHYIO
MacCChbI BeIIECTB

1.8

BBIYMCIATb MAcCCOBYIO JOJI0 XMMHUYECKOro »3JieMeHTa IO
dopmysie coefUHEHUS],

1.9

BbIYHUCJIATb MAaCCOBYIO A0JII0 BEIIEeCTBA B paCTBOpeE




1.10

NPUMEHSITb €eCTEeCTBEHHOHAy4YHble MeTOJbl IO3HAaHUS -
HabJiloJleHue, H3MepeHHe, MOJieJIMPpOBaHUe, 3KCIepPHUMEHT
(peasibHbIN U MBICJIEHHBIN)

[lo Teme: «BaHeWlline npejCTaBUTEJM HeOPraHUYECKUX
BeleCTB»

2.1

pPaCKpbIBATb CMBICJI OCHOBHBIX XUMHUY€CKUX MOHSTUH: OKCH /[,
KHCJIOTa, OCHOBAaHHE, COJIb

2.2

onpeJie/iiTb NMPUHAJJIEKHOCTb BELIECTB K OMNpeAe/EHHOMY
KJIaCCy coeIMHEHUH no ¢opMyJiaM

2.3

KJIaCCI/I(l)I/ILU/IpOBaTb HeopraHru4YeCKHre BeleCTBa

2.4

XapaKTepHU30BaTh (OMUCHIBATh) 06LIMe XUMUYEeCKHe CBOMCTBa
BellleCTB PA3/IMYHbIX KJIACCOB, TMOJTBEPKAasi OMNHCAHHUe
IpUMepPaMH MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX peaKkL i

2.5

[IPOTHO3UPOBATDb CBOMCTBaA BelleCTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH IMpOTEKaHUudA
XHUMHNYECKHX I'IpEBpaLLIEHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX

2.6

c/leloBaThb MpaBWJIaM MOJIb30BAaHUSI XUMHUYECKOU MOCYyA0U U
JabopaTOpHbBIM  06OpyJ0BaHMEM, a TakKXe IpaBUJIaM
obpalieHus ¢ BEeUeCTBAMU B COOTBETCTBUM C UHCTPYKLUSIMHU
N0 BBINOJHEHHUIO JIA00PaTOPHbIX XMMHUUYECKHUX OIBITOB IO
MOJIy4eHHI0 U COOMPAHHUIO ra3006pa3HbIX BellecTB (BOgOpoa
M KHUCJIOPOJA), NPUTOTOBJIEHHIO PACTBOPOB C ONpeseéHHON
MaccoBOM Jl0Jlell paCTBOPEHHOIO BellecTBa, MJIAHUPOBATh U
NPOBOAUTH XMMHUYECKHE IKCIIEPUMEHTHI MO0 PacHO3HABaHUIO
pacTBOpPOB 1Liejio4ed M KUCJAOT C INOMOLIbI HHJWKAaTOPOB
(1akmyc, eHondTaNENH, METUJIOPAHXK U PYTHE)

2.7

NPOBOJUTH PAaCy€Thl 0 ypaBHEHHUIO XUMUUECKOU peaKIuu

[To Teme: «llepuognyeckuid 3akoH u [lepruoaudeckas cucreMa
XUMHUUYecKUX 3eMeHTOB /. U. MengeneeBa. CTpoeHre aTOMOB.
XuMnyeckasd  cBA3b. OKHMCIUTEJNbHO-BOCCTAHOBUTEJIBbHbIE
peakLuu»

3.1

pacKpbIBaTb CMBICJ OCHOBHBIX XMMHWYECKHUX INOHATHM: ALpO
aToMa, 3JIEKTPOHHbIM CJI0M aTOMa, aTOMHasi OpOUTa/Ib, PaiuycC
aToMa, XHWMHUYecKas CBfA3b, MOJAPHAA U HeMNoJsApHas
KOBaJIEHTHAA CBA3b, 3JIEKTPOOTPULIATEbHOCTb, MIOHHASA CBS3b,
WOH, KaTHOH, aHHUOH, CTeNIeHb OKUCJIEHUS

3.2

KJIaCCI/I(i)I/ILU/IpOBaTb XUMHUYECKHUE IJIEMEHTDI

3.3

ONKChbIBAaTb U  XapaKTepU30BaTb TabJU4YHYyI0O  QopMy
[leproryeckoil CUCTeMbl XMUMUUYECKHX 3JIEMEHTOB: Pa3/IN4aTh




NOHATUA «IJlaBHas noArpynna (Arpynma)» M «nob6o4yHas
noarpynna (Brpynmna)», «Masbie» 1 «60JibIIKe» TEPUOADI

3.4

packpbiBaTb  cMmbica  [lepuoaudeckoro  3akoHa /.M.
MeHjesnieeBa: JEMOHCTPUPOBATh MOHMMaHUE MEPUOJUYECKON
3aBUCMMOCTH CBOWCTB XHUMHWYECKUX 3JIEMEHTOB OT WX
noJsioxkeHud B [leproauyeckon cuctemMe

3.5

COOTHOCHUTH 0003HaueHMsl, KOTOpble HMEITCs B TabJjivle
«[lepyopyyeckasd cucrteMa XUMHYeCKUX 3sieMmeHTOB /[I.U.
MeHnpeneeBa» € YUCJAOBBIMU XapaKTEPUCTUKAMH CTPOEHHUA
aTOMOB XMMHY€ECKHUX 3JIEMEHTOB (COCTaB U 3apsj a/4pa, ob1ee
YUCJIO 3JIEKTPOHOB U paclipefie/leHue UX I0 3JIEKTPOHHBIM
CJ105IM)

3.6

onpenesAaATb CTelleHb OKHCII€eHHUA 3JIEMEHTOB B 6I/IHaprIX
COeJMHEHHAX

3.7

onpenesaATb BUL XUMHYECKOU CBSI3U (KOBaJIeHTHaH H I/IOHHaﬂ)
B HEOPTraHHUYE€CKHUX COEANHEHUAX

9 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUS
OCHOBHO# 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o01ero o06pa3oBaHus

1

ITo Teme: «BeI.L[eCTBO U XUMHUYEeCKad peaKua»

1.1

pacKpbIBaTh CMbICJI OCHOBHBIX XMMHUY€CKUX IOHATUM: pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JUccolMalus, peakUUMU HOHHOro o0oO6MeHa, KaTaJusaTop,
XUMHUYEeCKOe paBHOBecHe, o6OpaTuMble U HeoOpaTHMble
peakuHy,  OKHCJIUTEJIbHOBOCCTAHOBUTEJbHbIE  peaKlHH,
OKHCJINTEJb, BOCCTAHOBUTEJ/Ib, OKHMCJI€HUE U BOCCTAaHOBJIEHUE,
aJJIOTpoImus, aM}OTEPHOCTD, XUMHUYecKas CBSI3b
(koBasleHTHas, MOHHAsl, MeTaJlIMyecKas), KpUCTa/JIM4ecKas
peléTKa, CIJIaBbl, CKOPOCTb XUMHUYECKOW PeaKLUU

1.2

WJUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHYECKHX
MOHSATHUN U IPUMEHSITh 3TH MOHATHS NPU ONMUCAHUU BELIECTB U
MX NpeBpalleHUu N

1.3

COCTaBJAATb ypaBHEHHUS 3JIEKTPOJUTHUYECKOH JAuccoLMalnyu
KMCJIOT, LieJIoYed U CcoJied, INOJIHble M COKpallEéHHbIe
ypaBHeHHUS peaKLiuid MIOHHOTO 0OMeHa




1.4

pacKpbIBaTh CYLHOCTb OKHUCJUTEJIbHO-BOCCTAHOBUTEJbHBIX
peaxkLUil MocpejCTBOM COCTaBJEeHUS 3JeKTPOHHOro GaJjiaHca
3THUX peaKLUuu

1.5

IPOBOJUTL PacyéThl 10 ypaBHEHHIO XUMUUECKOU peaKL U

[To TemaM: «HeMeTas/ibl ¥ UX cCOeIMHEHUSI» U «MeTaslJIbl U UX
coeJUHEHHUSI»

2.1

XapaKTepru30BaTh (OMHKChIBAaTh) 00IIMe W cHenudpUUecKre
XUMHUYEeCKUe CBOMCTBA MPOCTBIX M CJO0XHBIX BeLeCTB,
NOATBEPXKAasA ONHWCAaHUe MpUMepaMH MOJIEKYJIAPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUUECKUX PEAKLUH

2.2

COCTaBJATb  ypaBHEHUS  peakLMH, MOATBEePXAAILNX
CylLleCTBOBaHHE TeHEeTUYEeCKOU CBS3M Mex/Jy BelleCTBaMU
pa3JIMYHbIX KJIACCOB

2.3

IPOrHO3HMPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTpOEeHHUs, BO3MO>XHOCTH NpOTEeKaHUs XUMHUYECKUX
npeBpalieHHUH B pa3JIMYHbIX YCIOBHUSAX

2.4

cJlefloBaTb NpaBuJaM I0JIb30BaHUS XMMHUYECKOU MOCYyAOU U
JabopaTOpHbIM  06OpyJ0BaHMEM, a TaKXe IpaBUJIaM
obpalieHus ¢ BEeLeCTBAMU B COOTBETCTBUM C UHCTPYKLUSAMHU
N0 BBINOJHEHHUIO J1Ia00PaTOPHbIX XMMHUUYECKHUX OIBITOB IO
MOJIyYEHUIO U COOMPaHHWIO ra3000pa3HbIX BEILECTB (aMMHUaKa U
yTJIEKUCIIOTO ra3a)

2.5

NPOBOAUTL peaKUUH, MOJATBepXKJAIHe KaueCTBEHHbIN
COCTaB Pa3/IMYHbIX BeleCTB: paclo3HaBaTb ONBITHBIM MyTEM
XJIOpUA-, O6pomMuj, uoAuA, KapboHaT, ¢ocdaT, CHUIMKAT,
cyapdaT, TUAPOKCUJHMOHBI, KAaTHUOHbl aMMOHHUS, HOHBI
M3y4YEeHHBIX METAJIJIOB, IPUCYTCTBYIOIHE B BOJAHBIX pacTBOpaXx
HeopraHUYecKHX BellecTB

[Io TeMe: «XUMUA U OKpY»Katolas cpesa»

3.1

pacKpbIBaTb CMbBICJ OCHOBHBIX XUMHYeckux mnoHatui: IIJK
BellleCTBa; KOppO3Us MeTaJlJIOB

3.2

MPUMEHSITh OCHOBHbIE onepanuu MBICTUTEIbLHOU
JlesITEJIbHOCTU — aHa/IM3 U CUHTE3, CpaBHEHHE, 0006lIeHHUE,
CUCTEMaTH3allMI0, BbISBJIEHHE MPUYHUHHO-C/IEeJCTBEHHbIX
CBSI3eH - JJIsi U3y4YeHHs CBOWCTB BeIeCTB U XUMHYECKHX
peaKuui; ecTeCTBEHHOHAay4YHble METOJbl TMO3HAHUS -
HabJIl0JleHue, H3MepeHUe, MOJeJIMPOBaHUE, 3KCIEPUMEHT
(peasbHbBIN U MbICJIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

8 KJIACC

Kog,

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

1

HepBOHa‘{aﬂbeIe XUMHUYECKHE ITIOHATHUA

1.1

[IpegMeT XUMUU. POJIb XUMUY B 2KU3HU Yesl0BeKa. XUMUA B CUCTEME HayK.
Tena u BemectBa. Pu3MyecKkHe CBOMCTBA BeleCTB. ArperaTHoe
COCTOSIHHE BellleCTB

1.2

[loHsiTHe 0 MeTojax MO3HAHUS B XUMHUU. YHUCThble BelllecTBa U CMECH.
Croco6bl paszesieHUs1 cMecen

1.3

AToMBI U MoJieKyJibl. XUMHYeCcKhe 3j1eMeHTbl. CUMBOJIbI XMMHUYECKHUX
3JieMeHTOB. [lpocTele M C/10KHBIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE
y4yeHHue

1.4

XuMudeckas cl)opMlea. Ba/leHTHOCTb aTOMOB XMMMWYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BeleCTB. OTHOocHUTeNbHass aTOMHasA Macca.
OTHOCHTeNIbHAsA MOJIEKYJIAPHAA Macca. MaccoBas A0JId XMMH4YECKOTI'0
2JIEMEHTA B COEAMHEHUH

1.5

KosvyectBo BewecrBa. Mousib. MousiipHada Macca. B3aumocBsa3b
KOJIMYeCTBa, MacChl U YUCAA CTPYKTYPHbIX €JUHUL] BellecTBa. PacyéThl
o popMyJiaM XUMHUYECKHUX COeITUHEHUH

1.6

dusuyeckue M XUMHYeCKUe fIBJeHUs. XMMHUYecKass peakuus U eé
NpU3HAKU. 3aKOH COXPAaHEHHUs MacChl BelllecTB. XUMUYECKUE YPaBHEHMUSL.
Knaccudukanus xuMuU4YecKMX peakuui (coeJUHEHUs, pasJ/ioKeHus,
3aMelleHUs], 06MeHa)

1.7

XUMHAYECKUN 3SKCIIePUMEHT: 3HAaKOMCTBO C XMMHYECKOM IOCYZ0H, C
npaBuJaMu paboThl B JabopaToOpuu U MNpHEMaMU oOOpalleHUus C
JIabopaToOpHBIM 060pyZ0BaHMEM, M3y4YeHUE U ONHucaHHhe (PU3UUYECKUX
CBOMCTB 06pa31j0B HEOPraHUYeCKHX BelllecTB, HabioAeHne GU3nyecKUx
(n1aB/IeHMe BOCKa, TasiHUE JIb/IA, pAaCTHPaHUe caxapa B CTYIIKe, KUIleHHe
M KOHJleHCalUsl BOAbI) U XUMHUYECKUX (rOpeHHe CBeuH, IpOKaJuBaHUe
MeJJHOU MpPOBOJIOKH, B3aUMOJEUCTBUE MeJia C KHUCJIOTOW) sIBJAEHUH,
HabJIt0/leHre U ONMCaHue IPU3HAKOB NPOTeKaHUs XUMHUUYeCKHX PeaKL Ui
(passnoxkeHUe caxapa, B3aMMOJEWCTBHE CEPHOM KHUCJIOTHI C XJOPUJOM
b6apusi, passnoxeHue rugpokcuaa Meau(ll) npu  HarpeBaHuy,
B3aUMOJIeHiCTBUe Kesesa ¢ pacTtBopoM coau Meau(ll), wusydenue
Coco60B pa3jiesieHrsl cMeced (C MOMOIbI MarHuTa, QUIAbBTPOBAHHUE,
BblIapUBaHUe, AUCTUIALMSA, XpoMaTorpadus), NpoBesileHHe OUYUCTKU
NOBapeHHOM COJIH, HabJIIoleHue U ONMCaHue pe3y/bTaTOB NpOBeJeHus
ONbITA, WJUIIOCTPUPYIOILErO0 3aKOH COXpaHeHHUS Macchbl, CO3JaHue
MoJiesiel MOJIeKy.JI (I1apoCTep>KHEBbIX)

BaxkHel1ine npeacraBUTeE/IM HEOPraHN4eCKUX BeleCTB




2.1

Bosayx - cMeck rasoB. CocTaB Bo3ayxa. Kuciaopos - ajieMeHT U mpocToe
BellecTBO. HaxoxzaeHue Kuciaopoja B 1pupofe, ¢usnyeckue HU
XUMUYeCcKHe CBOMCTBa (peakuuu ropeHus). Oxcugpl. [IpuMmeHeHue
kucaoposa. Crnocobbl MNOJydyeHUs KHUCAOpoJa B J1abopaTOpUU H
NpOMBIIIJIEHHOCTH. KpyroBopoTr kuciopozga B mnpupoge. 030H -
aJJIoTponHasA MogupUKaL Mg KUCI0poa

2.2

TensioBolh  3dpdeKT XUMUUECKOM  peakludy, TepMOXHUMHUYECKUe
ypaBHEHHUs, 3K30- M 3IHJOTepMUYeCKUe peaKLHu. TONJMBO: yroib U
MeTaH. 3arpsi3HeHHe BO3/yXa, yCUJeHHe MapHUKOBOro 3¢dekTa,
paspylLieH’e 030HOBOI'O CJI05]

2.3

Bomopos - 3aneMeHT W mpocToe BellecTBO. HaxoxzaeHue Bozopoja B
npupoje, ¢rU3nveckue U XMMHUYECKHe CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
noJiydyeHus1. Kuciorsl u cosu

2.4

MossipHbIF 06'bEM ra30B. PacuéThl M0 XMMUYECKUM YPaBHEHUSAM

2.5

dusuyeckue cBoWcTBa BOAbL. Boja kak pacTBopuTesb. PacTBOpBHI.
HacellieHHble ¥ HeHacCbILleHHble pacTBOPbI. PacTBOPMMOCTD BelllecTB B
BoJle. MaccoBasd [j0/14 BellleCTBa B pacTBope. XMMHU4YeCKUe CBOMCTBA BOADIL.
OcHoBaHuA. Posp pacTBOpoB B INpHpoZe M B JKU3HU YesOBeKa.
KpyroBopoT BoAsbl B Ipupo/e. 3arps3HeHUe NpupoAHbIX Boj. OxpaHa U
OYMCTKA IPUPOJHBIX BOJ,

2.6

Knaccupukanus HeopraHU4YecKHux COeIUHEeHUH. Oxcuapl.
Knaccudukanusa okcuoB: cosieobpasywolive (OCHOBHbIE, KUCJIOTHBIE,
amdoTepHble) U Hecosieobpasyrouie. HoMeHKJaTypa OKCHJOB.
dusnyeckre U XMMUYECKHe CBOWCTBA OKCHU/OB. [loslyueHne OKCU/I0B

2.7

OcHoBaHus. Knaccudukauuss oCHOBaHMM: IIEJIOYM M HepaCTBOPUMbIe
ocHoBaHHUs. HoMmeHksiaTypa ocHOBaHUH. Du3nyeckre U XUMHUYECKHE
CBOMCTBa 0CHOBaHUM. [losyyeHre oCHOBaHUU

2.8

Kucnotel. Knaccupukanusa kucnot. Homenkaarypa kucioT. Pusnyeckue
U XUMHUYeCKHe CBOWCTBA KHUCIOT. PAj akTtuBHOCTH MeTasyioB H.H.
bekeTtoBa. [losyyeHue KucaoT

2.9

Cosu. HomenknaTtypa cosieid. @usuyeckrhe U XUMUUYECKHE CBOMCTBaA
cosiet. [lonydyenue cosnent

2.10

'eHeTH4YecKasi CBSI3b MeXAy KJiaCCaMU HEOPraHU4eCKUX COEAHHQHHFI

211

XUMHUYECKUN IKCIEPUMEHT: KAaueCTBEHHOE Olpe/ie/ieHHue COJep KaHUSs
KUCJI0OpOJa B BO3/yXe, IOJy4YyeHUe, COOMpaHUe, paclio3HaBaHUE U
M3yyeHue CBOMCTB KMCJI0PO/a, HabJII0JeHre B3aUMO/ieCTBUS BELECTB C
KUCJIOPOIOM W YCJIOBUSI BO3HUKHOBEHWSI W MpeKpalleHUs TOpeHus
(mo>kapa), 03HaKOMJIEHHE C 06pa31;aMU OKCU/I0B U ONMCAaHUE UX CBOMCTB,
noJiy4yeHue, COOUpaHUe, paclio3HaBaHUe U U3yYeHUe CBOMCTB BOAOpOa
(ropeHue), B3auMoielcTBUe Bogopoa ¢ okcuoM mMeau(1l) (Bo3amMoxkHO
MCII0JIb30BaHHWE BU/JleoMaTepHasioB), HabJOJeHHe 00pas3l0B BEIECTB




KoJiMyecTBOM 1 MoJib, MCCIeJO0BaHUE OCOOEHHOCTEN pacTBOpEeHUs
BellleCTB C Pa3/IM4YHOM pacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C
onpeZleJIEHHOM  MacCOBOM  J0Jied  PAacTBOPEHHOTO  BeleCTBa,
B3aMMO/IeHCTBYe BOJbI C MeTa/lJIaMU (HaTpHeM U KasbleM) (BO3MOXHO
MCII0JIb30BaHMe BUJileOMaTepHUasoB), onpe/iesieHhe pacTBOPOB KUCJIOT U
lieJ04ed € MOMOUIbI0 MWHJAMKATOPOB, HCCJIeJOBaHUe 00pa3LoB
HeOpraHWYeCcKHX BelleCTB  pa3/IMYHbIX  KJIAcCOB, HabJo/ieHHe
M3MeHeHHS OKpPAaCKUM UHJAMKATOPOB B PacTBOpax KUCJIOT U LiesoyeH,
u3yyeHUe B3auMogelcTBUs okcuga Mefu(ll) c¢ pacTtBopoM cepHOH
KMCJIOTBI, KUCJOT C MeTa//laMH, peakLiMi HeWTpaau3aluiy, NojaydeHne
HepacTBOPUMbBIX OCHOBAaHWH, BbITECHEHHE OJHOr0 MeTaJsljla JpyTMM U3
pacTBopa COJIM, pelleHue 3KCIepUMeHTa/bHbIX 33Jad @0 TeMe
«BakHelLIMe KJ1acCbl HEOPraHWYeCKUX coeJUHEHUN»

[leprognyeckuii 3akoH U [leproaryeckas cucteMa XMUMHUYeCKUX
anemeHTOB /[I.U. MeHesieeBa. CTpoeHre aTOMOB. XMMUYeCKas CBA3b.
OKUCIUTENIBHO-BOCCTAHOBUTE/IbHbIE PeaKLIUU

3.1

[lepBble NONBITKU KJaccMPUKALUU XUMUYECKUX 3/1eMeHTOB. [loHATHE 0
rpynnax CxOJHBIX 3JIEMEHTOB (IleJIOYHble M LeJI0YHO3eMeJbHble
MeTaJl/Ibl, FaJIOTeHbl, MHEPTHbBIE ra3bl). JJIeMeHTbl, KOTOpble 00Pa3yloT
aMpoTepHble OKCU/Ibl U TUJPOKCHU/IbI

3.2

[leppogudyeckui  3akoH. [lepuoauyeckass cucTeMa XHMHYECKHX
asieMeHTOB /I.U. MeHnzeneeBa. KopoTkonepruosHasa U JJIMHHONIePUOAHAs
dopmbl  [leproanYecKOM CHUCTeMbl XHMHYeCKHUX 3JjieMeHTOB /[I.M.
MenpeneeBa. Ilepuosbl U rpynmnbl. PU3MYECKUNA CMbBICA NMOPSAAKOBOTO
HOMepa, HOMePOB Mepruo/a v CPyIIIbl 3JleMeHTa

3.3

CtpoeHue atomoB. CoctaB aTOMHBIX sfep. H30Tomnbl. 3/JE€KTPOHHBL.
CTpoeHHe 3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX
3JIEMEHTOB [leproguyeckon CUCTEMBI .. MeHesieeBa.
XapakTepuCTUKa XUMHYECKOTO 3JieMeHTa II0 ero II0JIOKEHHUI0 B
[leprogudeckoint cucteme /I.U. MenzeneeBa

3.4

3aKOHOMEPHOCTH U3MEHEeHHUSA pajiuyca aTOMOB XMMHUY€ECKUX 3JIEMEHTOB,
MeTa/JIMYeCKUX U HeMeTa/lIM4eCKUX CBOMCTB 110 IpyNIaM U nepuojam.
3Hayenue Ilepuogndeckoro 3akoHa U Ileproaudeckorm CHUCTEMBI
XUMHWYECKUX 3JIEMEHTOB [l pa3BUTUA HayKd U mnpakTuku. /[.U.
MeHesieeB — Y4EHBIN U TPAXKAAHUH

3.5

XuMnueckasa cBa3b. KoBajieHTHas (moJsiipHass U HeNoJIsIpHasi) CBSA3b.
JJIeKTPOOTPHULLATEJIbHOCTh XMMUYECKUX 3/1eMeHTOB. MOHHasA CBA3b

3.6

CreneHb oKucaeHUSA. OKHCIUTEJIbHOBOCCTAHOBUTEJbHbIE peaKnunu.
HpOI.[eCCbI OKHCJIEHHUA H BOCCTAHOBJIEHHA. OxkucauTenu H
BOCCTAHOBHTEJ/IN

3.7

XUMHUYECKUN IKCIEPUMEHT: U3yYyeHue 006pa3lL0B BelleCTB MeTaJlJIOB U
HeMeTaJ/lJIOB, B3aUMO/ZelMCTBUe THAPOKCUAA LIMHKA C PpAaCTBOPAMH KHUCJIOT




M Ilesioyeld, NpPOBEeJIEHHE ONBITOB, W/UIIOCTPUPYIOUIUX MPHUMEPHI
OKHCJIUTEJIbHO-BOCCTAaHOBUTEJNbHBIX  peakUuil (ropeHue, peakyuH
pasJ/i0KeHus, COeJUHEHNUS )

9 KJIACC

Kog,

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

BeH.IECTBO N XUMHUYeCKad peaKnud. HOBTOpeHI/Ie

1.1

[leppogndyeckuin  3akoH. [lepuoauyeckasd cucrteMa XUMHYECKUX
anemeHToB /I.U. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTHU B
M3MEeHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEepPBBIX TPEX MEPHUOLOB,
KaJIus, KaJblMsl M HX COeJUHEHHH B COOTBETCTBHUHU C II0JIOXKEHHEM
3J1eMeHTOB B [leproaryeckou cucteMe U CTpPOEHUEM UX aTOMOB

1.2

CTpoeHHe BelllecTBa: BUJbl XUMUYECKOW CBSI3U. TUIbI KPUCTANLINYECKUX
peléToK, 3aBUCHUMOCTb CBOWCTB Bel[eCTBA OT THIMA KPUCTAIUNYECKOU
peléTKH ¥ BUAA XUMUYEeCKoH cBsi3u. Kiaccudukanusa 1 HoMeHKIaTypa
HeOpraHWYeCKUX BellecTB (MeXAyHapoJHasi W  TpPHUBHUAJIbHAsA).
XuMHUYecKre CBOWMCTBA BeIECTB, OTHOCAILMXCA K Pa3/IMYHbIM KJjaccaM
HeOpraHWYeCcKUX COeJUHEHUH, reHeTUu4ecKas CBsI3b HEOpPTraHUYeCKHUX
BellleCTB

1.3

Knaccudukanusa xMMHUYeCKUX peaKLUU MO pas/M4YHbIM NpHU3HaKaM (1o
YUCJIy M COCTaBy y4YaCTBYWOIIMX B PeaKLMUH BelLeCTB, 110 TelNJ0BOMY
3 PeKTy, 10 U3MEHEHUIO CTelleHeH OKUC/IeHUs XMMUYeCKHX 3J1EMEHTOB,
110 06pPaTUMOCTH, 110 yYaCTUIO KaTaJu3aTopa). IK30- U 9HJ0TEPMUUECKHUE
peaknuy, TepMOXUMHUYeCKMe ypaBHeHHA. [loHATHE 0 CKOpOCTH
XUMHUYECKOU peakuu

1.4

[lonsiTue 06 06paTUMbIX M HEOOPATUMBbIX XHUMHUYECKUX peaKLUsIX.
[loHATHe O TOMOTeHHbIX W TeTeporeHHbIX peakyuax. [loHATHe o
XUMUYECKOM paBHOBecuH. DaKToppl, BAMAKIHE HA CKOPOCThb
XUMHUYECKON PEaKLUU U MOJ0KEHUE XUMUY€ECKOTO PaBHOBECHSI

1.5

OKHUC/IMTEe/NIbHO-BOCCTAaHOBUTEJIbHbIE peaKLUM, 3JIEKTPOHHBIA 6asaHC
OKMC/IMTEJIbHO-BOCCTAHOBUTE/IbHON peakuuu. CocTaBleHUe YpaBHEHUN
OKHUC/IUTEJNbHO-BOCCTAHOBUTE/IBHBIX ~ peakKLUMi C  HUCI0JIb30BaHUEM
MeTO0/a 3JIEKTPOHHOT0 6aslaHca

1.6

Teopuss  2JIeKTPOJIMTUYECKOW  JAUCCOLMALUUA.  IJJIEKTPOJUTHl U
He3JIeKTPOJIUTBL. KaTHOHBI, aHMOHBI. MeXaHU3M M CCOLMal U BelecTB C
pa3/JIMYHbBIMM BHUJAMH XUMHU4YeCcKOW cBA3U. (CTenmeHb [JUCCOLMALMU.
CusibHbIE U cJ1abble 3J1IeKTPOJIUTHL. Peakiuyu HOHHOro o6MeHa. Y c10BUA
NpPOTeKaHUsl peaKUWH HOHHOro OOMeHa, IOJIHble W COKpalléHHbIe
MOHHble YpaBHeHUs peaKuui. CBOMCTBA KUCJIOT, OCHOBAaHUM U COJIed B
CBeTe TMpeACTaBJIeHUH 00  3JIeKTPOJUTHUYECKOW  JUCCOLUALUU.
KauecTBeHHble peakiu Ha UOHBL. [loHATHE O TUApPOIU3E COJlEN




1.7

XuMHYyecKun 9KCIIEPUMEHT: O03HAaKOMJIEHUE C MOJeISIMU
KPUCTA/JINYECKUX DPEelIETOK HeopraHM4YeCKUX BelLleCTB — MeTalJIoB U
HeMeTaJlJI0B (rpaduTa U asiMasa), CJIOKHBIX BeLeCTB (XJ0pUJa HATPHUS);
UCC/leloBaHUEe 3aBUCHUMOCTH CKOPOCTH XHWMHUYECKOW peakUuuu OT
BO3/EACTBHUS pa3JIMYHbBIX bakTopoB; uccie0BaHue
3JIEKTPOINPOBOJHOCTH pPACTBOPOB BEIECTB, MNpolecca JAUCCOLHALUU
KUCJIOT,  Liejo4ed U coJsied (BO3MOXHO UCIO0JIb30BaHUeE
BU/leOMaTepHaJIoB); MPOBeEHUE OMNbITOB, HJIJIIOCTPUPYIOLUX TPU3HAKHU
NpOTeKaHUsl peakUUMd HOHHOro o6MeHa (oO6pa3oBaHMe oOcCajKa,
BblJleJleHHe Tras3a, o6pa3oBaHUE BO/bl); OMNBITOB, WJLIOCTPUPYIOLIUX
NpUMepbl OKHUC/JIUTEJIbHO-BOCCTAHOBUTEJIbHBIX peakLui (ropeHue,
peakLMu pas/oXkeHMs, COeJMHEeHHs); pacllo3HaBaHUe HeOpraHUYeCcKHUX
BELECTB C IOMOIIbI0 KAauyeCTBEHHbIX peaKIMh Ha HOHBI; pelIeHHe
JKCIlepUMeHTa/bHbIX 3a/a4

HeMeTannbl ¥ ux CoeJMUHEeHUA

2.1

O6uasi xapaKTepUCTHKA rajoreHoB. OCOGEHHOCTH CTPOEHUS] aTOMOB,
XapaKTepHble CTelneHU oKHcJeHUsA. CTpoeHue U GU3MYECKHe CBOWCTBA
IPOCTBIX BeIeCTB - TrajoreHoB. XMMHUYECKUEe CBOWCTBA Ha NpHUMepe
xJiopa (B3aMMoOJelcTBUe C MeTa//laMM, HeMeTa/l/laMH, leJo4aMH).
XnopoBogopos. CosisiHasi KUCI0TA, XMMHUYECKHEe CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. [leficTBUE X/I0pa U XJIOPOBOZ,0OPO/a HA OPTaHU3M YesIoBeKa.
BakHeM11Me XJI0pU/Abl U UX HAaXO0XK/eHUe B IPUpO/Je

2.2

O6mass  xapakTepucTuka 23sieMeHTOB VIA-rpynnbl.  OcobGeHHOCTH
CTpOEHHUs] aTOMOB, XapaKTepHble CTeneHU OKUcleHUA. CTpoeHue U
dusudeckre CBOMCTBA MPOCTBIX BeIeCTB - KHUCIOPOJA M Cephl.
AnnotponHble MoAMUKaLMU KUCI0PO/a U cepbl. XMMUYECKHe CBOMCTBA
cepbl. CepoBOZlOpOJ, CTpoeHUe, pU3UYeCKue U XHUMUYeCKHe CBOWCTBaA.
OkcuApbl cepbl KaK IpeJCTaBUTE/IM KAUCJIO0THBIX OKCUA0B. CepHas KUCJIOTA,
du3nUecKre ¥ XMMUYeCKUe CBOMCTBA (00111e KaK pe/CTaBUTe s Kaacca
KUCJIOT U crenudryeckre). XMMUYeCKHe peaKLUy, Jiexalljhe B OCHOBe
IPOMBILIJIEHHOI'0 Cl10co6a MoJlydeHUs] CepHOM KUCJIOTHL [IprMeHeHuHe.
Comu cepHOM KHUCIAOThI, KayeCTBeHHas peaklusi Ha CyJbdaT-UuOH.
HaxoxzgeHne cepbl M e€ coejUHEHUW B Ipupoje. XUMHYeCKoe
3arpsi3HeHHe OKpyXKalwllell cpejbl COeJUHEHUSMU cepbl (KHUCJIOTHBIE
JIOKAM, 3arpsi3HeHHWe BO3JyXa M  BOJOEMOB), CIOCOObI  €ro
npejoTBpalleHus

2.3

O611as xapakTepyucTUKa 371eMeHTOB VA-rpynnbl. 0COG€eHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEeHU OKUCIeHHS. A30T, pacnpoCTpaHEHUE B
npupojse, pusnyeckue U XUMUYecKHe cBoicTBa. KpyroBopoT asoTa B
npupoje. AMMUak, ero PU3nuecKrue U XuMU4YecKue CBOMCTBA, OJIyYeHue
u npuMeHeHue. CoiM aMMOHUS, UX PU3UUECKUe U XUMUYECKHe CBOMCTBA,
npuMeHeHUe. KadecTBeHHass peakluss Ha HOHbl aMMOHHA. A30THas




KUCJIOTa, e€ moJsydyeHue, GU3NUecKMe U XUMUYEeCKHe CBOWCTBa (061ue
KaK MpeJjCcTaBUTeJ I Kacca KUCJAOT U ciequduieckue). Mcnosb3oBanue
HUTPATOB M COJIell aMMOHMSI B KauecTBe MHHEpPaJIbHbIX YA00peHUH.
XvMuYecKkoe 3arpsi3HeHUe OKpY»Karwlled cpesbl COeJMHEHUSIMU a30Ta
(KHC/IOTHBIE J0XKAH, 3aTPsi3HEHHE BO3/[yXa, I0YBbI U BOJ0EMOB)

2.4

®ochop, amnorponHeie Mogudukanuu ochopa, uanvyeckue U
xuMudeckue cBoictBa. Okcup ¢docdopa(V) u ¢ochopHasa kucaoTa,
dusudeckue M XUMHUYECKUe CBOWCTBA, IMoJydyeHHe. Mcnosb3oBaHue
docdaToB B KauecTBe MUHEPAJIbHbBIX YI00pEHUN

2.5

O6miass  xapakTepucTuka 23sieMeHTOB IVA-rpynnbl.  OcobGeHHOCTHU
CTPOEHUSI aTOMOB, XapaKTepHble CTENEHU OKUCJAEHHUS. YTJepo[,
aJUIOTpoNHble  MoAWMdUKalLM{, pacnpocTpaHeHHe B NPUPOJE,
dusnuecKre U XUMHUYeCKUe CBOUCTBA. Afcopbuusi. KpyroBopoT yriiepoja
B npupoje. OKkcupl yriepoja, ux pusanueckue U XMMUYeCcKHe CBOMCTBA,
JleiCTBMe Ha >KMBble OpraHU3Mbl, MOJIydeHUe U [pPHUMEeHEeHHUE.
JKoJioruyecKrMe TNpo6JieMbl, CBsI3aHHble C okcuzoM yriaepoaa(lv);
runoTe3a rJo6ajJbHOr0 NOTENJIEHUs KJIMMaTa; NapHUKOBBIA 3QeKT.
YrosbHas KUCJOTA U €€ CoJM, UX PU3nYecKue U XMMUYeCKHe CBOMCTRBA,
nojsiyyeHue U npuMeHeHue. KauecTBeHHasi peakiysi HAa KapOOHAT-UOHBI.
Hcnosb3oBaHWe KapbOHATOB B ObITY, MeJWIIMHE, TPOMBIIIJIEHHOCTH U
CeJIbCKOM XO03AKUCTBE

2.6

[lepBoHaya/ibHble TNOHATUSA 00 OpraHUYecKUX BellecTBaX KaK O
coeJUHEHUSAX yrJjepoAa (MeTaH, 3TaH, 3TWJIEH, alleTHJIeH, 3TaHOJ,
IJIMLEPUH, YKCycHas KucaoTa). UX cocTaB M XMMHUYECKOe CTpPOeHHe.
[lonAiTue o0 OHOJIOTMYECKU BaXXKHBIX BellecTBaxX: >KUpaX, OesKax,
yIJeBoJaxX — U UX POJIM B KMU3HHU 4YesioBeKa. MaTepua/bHOE eJUHCTBO
OpraHUYeCcKUX U HEOpraHU4eCKUX CoeJMHEHUN

2.7

KpemHuii, ero ¢usvyueckue M XHMMHUYECKUE CBOWMCTBA, MOJIyYeHUE U
npuMeHeHue. CoeiluHeHUs KpeMHHUA B npupoge. O611e npeAcTaBaeHNUs
06 okcuge kKpeMHUA(IV) u kpemMHHeBOW kKuciaoTe. CUJIMKAThI, HX
UCI0/Ib30BaHMe B ObITy, MeJUIlMHe, NPOMBILIJIEHHOCTH. BaxHelmue
CTPOUTE/IbHble MaTepuasbl: KepaMHKa, CTeKJOo, LieMeHT, O0eToH,
»kesie306eToH. [Ipo6sieMbl 6€301aCHOT0 MCNOJIb30BAaHUS CTPOUTEJbHbBIX
MaTepuaJioB B I0BCeJHEBHOM »KU3HU

2.8

XUMHUYECKUH IJKCIIEPUMEHT: H3ydyeHUHe o06pasinoB HeOopraHUYecKUX
BelLeCTB, CBOWCTB COJITHOM KHCJOTbI; NpOBeJeHHe KauyeCTBEHHBIX
peakLMil Ha XJIOPUA-UOHBI U HabJIIOJleHHe MPU3HAKOB UX MPOTEKaHUS;
OMBITHI, OTpaXkarlue pusryeckrue 1 XMMUYeCKHe CBOMCTBA raJloreHoB U
UX CcoeJUHEeHUH (BO3MOXKHO HCIOJIb30BaHUE BUJeOMaTepuasoB);
O3HaKOMJIeHHe C 06pa3LiaMy XJIOPU/0B (TaJloTeHU/I0B); O3HAKOMJIEHHE C
obpaslaMu ceppl U €€ coeAUHEHHWAMU (BO3MOXHO MCIOJIb30BaHUE
BU/leoMaTepuasioB); HabJiloJeHUe Mmpolecca OOyraMBaHUA caxapa MOj




JleUCTBUEM  KOHLUEHTPUPOBAHHOU CEPHOU  KHUCJIOTBI; HU3y4YeHHe
XMUMHUYECKUX CBOWCTB pa30aBJieHHONW CepHOW KMCJOTBI, NpOBeJeHHe
KayeCTBEHHOW peaklMU Ha cy/abdaT-UOH M HaOJIIOJeHhe NMpU3HaKa eé
NpOTeKaHUsl; O3HaKOMJeHHe ¢ (QU3NYEeCKUMMHU CBOMCTBaMH a30Ta,
docdopa U  uUX  coefUHEHUHW  (BO3MOXKHO  MCHOJIb30BaHUE
BUJleOMaTepuasioB), obpa3naMu a30THbIX U GOCPOPHBIX YA0OpEHUN;
noJiyueHre, CoGMpaHMe, pacllo3HaBaHKe Y M3yYyeHHe CBOMCTB aMMHaKa;
NpoBeJileHUe KaueCTBEHHbIX PeaKliuid Ha MOH aMMOHUA U pochaT-UoH U

U3y4yeHHne IIPU3HAKOB UX NpOTEeKaHUs, B3aMMOJIeHCTBHE
KOHLIEHTPUPOBAaHHOM a30THOM KHUCJOTbI C MeJblo (BO3MOXHO
MCII0JIb30BaHue BHUJleOMaTepHUasoB); u3ydyeHue Moziesen
KPUCTA/JINYECKUX  pelléToK  aaMasa, rpadura,  ¢ynepeHa;

O3HAaKOMJIEHHE C TIPOLLecCOM aJicOpOLUU PACTBOPEHHBIX BeIECTB
aKTUBUPOBAHHBIM YIJIEM W YCTPOHMCTBOM IPOTHUBOrasa; MOJIyYeHHe,
co6MpaHue, paclo3HaBaHUMEe U H3yYeHUEe CBOMCTB YIJIEKMCJIOTO Tra3a;
NpoBeJleHHe KayeCTBEHHbIX peaKl Ui Ha KapboHaT- U CUJIMKAT-UOHBI U
u3y4yeHUe NPU3HAKOB HUX MPOTEKaHHs; O3HAKOMJIeHUEe C NpPOJYKLHeH
CUJIMKAaTHOUM NMPOMBILLJIEHHOCTH; pellleHHue 3KCIepUMeHTaNbHbIX 3aJay
no TeMe «BakHel1lIMe HEMeTaJlJIbl U UX COEJUHEHUSI»

MeTaJsibl U UX CoOeJMHeHUudA

3.1

O61masa xapaKTepUCTHUKAa XHUMHYECKUX 3JIEeMEHTOB - MeTa/lJIOB Ha
OCHOBAaHMMU HX NOJIOKeHUA B I[leprosnyeckod cucTeMe XUMHYECKHUX
aseMeHTOB /[.U. MeHiesneeBa U cTpoeHUs aTOMOB. CTpOeHWe METaJJIOoB.
MeTasinyeckad CBA3b M MeTa//IMYecKas KpUCTa//IMyecKas pelIéTKa.
JJIEKTPOXUMHUYECKUHN pAJ, HANIPSX)KEHUU MeTaJlJIOB

3.2

dusnyecke M XMMHYeCKHe CBONCTBa MeTasoB. OOLjue crnoco6bl
noJiyueHUs MeTa/IoB. [loHITHe 0 KOPPO3UM META/IJIOB, OCHOBHBIE
cnoco6bl 3alUTBl HUX OT Koppo3uu. CmiaBel (cTasb, 4YYTyH,
JII0paIIOMUHUM, O6POH3a) U UX IPUMEHEHHUE B ObITY U IPOMBILLJIEHHOCTH

3.3

lllen1oyHble MeTasibl: TMoJoKeHHe B llepuoaudyeckord cucreme
xuMmuyeckux 3siemeHToB /JI.U. MeHpeneeBa; cTpoeHUe UX aATOMOB;
HaxoXJeHue B mnpupofe. Pusnyeckue U XHMHUYECKHe CBOMCTBA (Ha
npuMepe HATpus U Kaaus). OKCUAbI U TUAPOKCHUABI HAaTPUS U KaJlusl.
[IpyuMeHeHMe LeJI0YHBIX METAIJIOB U UX COeJJUHEHU

3.4

[l[lesioyHO3eMe/IbHbIE MeTaJlJIbl MarHUud M KajJblLMM: IIOJIOXKEHHE B
[leppoguyeckorl cucteMe XMMUYeCKUX 3jeMeHTOB /I.U. MeHpeneeBa;
CTpOEHWEe UX aTOMOB; HaxoxJeHUe B mnpupoze. DPusnueckue u
XHUMHUYECKHEe CBOMCTBA MarHus W KajabLusl. BakHelIne coefuHeHUS
KaJbLUsl (OKCUJ, TUAPOKCHUJ, coJyiu). KECTKOCTh BOJAbI U CHOCOOBI eé
yCTpaHeHUs

3.5

AnOMUHUN: TOJIOKeHHe B [lepuogUYeckord CUCTEME XUMHYeCKUX
aseMeHTOB /[.U. MeH/eseeBa; cTpoeHWe aTOMA; HaXOXKJEeHHe B NPUPO/e.




dusryeckre U XUMHUYECKHUE CBOWCTBA alloMHUHUs. AMOoTepHbIe CBOUCTBA
OKCH/Ia M TUJIPOKCH/IA a/IIOMUHHUA

3.6

Keneszo: nonoxenue B [leprondyeckon cucTeMe XMMHUY€eCKUX 3J1EMEHTOB
J.M. MeHpeneeBa; cTpoeHHe aTOMa; HaX0XJeHue B Ipupoje. Pusndeckue
Y XMMU4YeCKHUe CBOMCTBa xKeJie3a. OKCUbI, TUAPOKCUIBI U couin xkese3a(1l)
u xkesie3a(Ill), ux coctas, CBOMCTBA U MOJIy4YeHUE

3.7

XMMUYeCcKUH 3KCIeprHMeHT: O3HaKOMJIeHHe C 0O6pa3laMM MeTaslJIoB U
CIJIaBOB, HUX GU3UMYECKUMH CBOWCTBAMHM; H3y4yeHUE Pe3yJbTAaTOB
KOpPpPO3UH MeTa/lIOB (BO3MOXKHO MHCIOJIb30BaHHE BUJeOMaTepuasoB),
0COOEHHOCTeN B3aWMOJENCTBUS OKCUJA KalbLiMA WM HATpUs C BOJOH
(BO3MO>KHO MCIIOJIb30BaHUE BH/leOMaTepHUasIOB); UCCIeJ0OBaHUE CBOMCTB
KECTKOM BOJbI; Npoliecca ropeHUs >Keje3a B KUcCA0poJe (BO3MOXHO
MCI0JIb30BaHUE BUJIEOMATEPHAJIOB); PU3HAKOB IpOTEKaHUS
KaueCTBEHHbIX peaKLIUi Ha MOHbI (MarHus, KaJblys, aIlOMUHUSA, LIUHKA,
kenesza(ll) u xenesa(lll), megu(ll); Habat0jeHUE U ONKCAHUE TIPOLIECCOB
OKpallMBaHUS NJIaMEHW MOHAMU HATpHUs, Kalus U KaJablus (BO3MOXKHO
UCI0JIb30BaHUe BHJEOMaTepHuasoB); Uccle[joBaHUe aMQOTEePHBIX
CBOMCTB THJpPOKCHJA aJIOMUHHA M TUAPOKCHJA IMHKA; peLIeHue
3KCIEepUMEeHTa/IbHbIX 33Jlad N0 TeMe «BakHelline MeTaljbl U HX
COeJUHEHUSI»

XuMUs ¥ OKpy:Karolias cpefia

4.1

HoBble Marepuasibl M TexXHOJIOTMU. BelectBa W MaTepuasibl B
NOBCEJHEBHOM >KU3HU YesioBeKa. XUMHUA H 340poBbe. besomacHoe
MCIO0JIb30BAaHHUE BeIeCTB M XUMHUYECKHUX peakuud B ObITy. [lepBas
MIOMOLLb [TPU XUMUYECKUX 0XKOTaX U OTPaBJIEHUAX

4.2

OCHOBBI 3KOJIOTMUYECKOM T'pPaMOTHOCTH. XUMHUYECKOe 3arps3HeHue
okpyxawien cpeznbl [IJIK. Posib XMuMUM B pelleHUM 3KOJOTHYECKHX
npo6JieM. [IpupoJiHble HCTOYHUKU YIJ1€BOAOPOAOB (Yrosb, IPUPOAHBIN
raz, HedThb), MNPOAYKTbl UX IMepepabOTKH, HUX pOJb B OBITY U
IPOMBILJIEHHOCTH

4.3

XUMHUYECKUN IKCIIEPUMEHT: U3y4eHHe 06pa3l0B MaTepUasoB (CTEKJIO,
CIJIaBbl MeTAJIJIOB, NOJIMMEpPHble MaTepHasbl)




ITPOBEPAEMBIE HA OI'3 110 XUMHWHU TPEBOBAHHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHO# OBPA30BATEJIbHOM ITPOTPAMMbI OCHOBHOTI'O OBIIETO

IIpoBepsieMble TpeGOBaHMS K IPEeAMETHBIM pe3y/ibTaTaM
6a30BOro ypoBHSI OCBO€HHUSI OCHOBHOM 00pa30BaTe/IbHOMU
IpOrpaMMbl OCHOBHOT'O OGLIero 06pa3oBaHus Ha OCHOBE

®roc

[IpencraBieHue:

O T03HAaBAaeMOCTH  ABJIEHHUM  MPUPOAB], IOHUMaHHUE
00'bEKTUBHOU 3HAYMMOCTU OCHOB XHMHUYECKOW HAyKHU Kak
06J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa 001el
KyJbTypbl W MNPAaKTUYECKON [JeATeJbHOCTU 4YeJIOBeKa B
YCJIOBUSIX COBPEMEHHOI'0 0011leCTBa; NOHMMaHKe MeCcTa XUMHUU
cpeAy ApYTUX eCTeCTBEHHBIX HAyK

0 HAay4YHBbIX MeTodax I[IO3HAHMHA, B TOM quciie
9KCIIEpHUMEHTAJIbHBIX H TEOPETUICCKHUX MeTOoJax
HCCsieJ0BaHUA BeWECTB U H3YYEHHUA XUMHUYECKHUX peaKuHﬁ;
YMEHHE HCII0JIb30BaTb MOJAEJHN [Jid 00'bSICHEHUS CTpOEHHUA
dTOMOB U MOJIEKYJI

0o cdepax nmpodeccUOHANbHON [AeATeJbHOCTH, CBSI3aHHBIX C
XUMHUEN U COBpPeMEHHBbIMHU TEXHOJIOTMSIMH, OCHOBAaHHbIMHU Ha
JIOCTIPKEHUSIX ~ XMMHUYEeCKOM  HayKd, 4YTO  [O3BOJIUT
06y4yawIUMCa paccMaTpUBaTh XUMHIO Kak cdepy CBoe
Ooyayueid npodeccUOHAJbHOW JeATeNbHOCTH U cJesaThb
OCO3HAHHBIM BbIOOP XMUMHUM KaK NPOPUJIbHOTO NpeAMeTa MpHU
nepexo/ie Ha YpoOBeHb CpeJiHero obuiero o6pasoBaHus

BﬂaﬂeHI/Ie CUCTEMOW XUMHUYECKHX 3HAaHUU U YMEHHe
MNPUMEHATb CUCTEMY XUMHUYECKHUX 3H3HPIIZ, KOTOpaA BKJIKOYaeT:

OBPA30BAHUA
Kog,
NMPOBEPSAEMOro
TpeGoBaHMSA
1
1.1
1.2
1.3
2
2.1

BaXXKHeHlIMe XUMHYECKHe IMOHATHUSA: XUMHUUYECKUH 3JIeMEHT,
aToM, MOJIEKYJIA, BEL[eCTBO, MPOCTOE U CJIO)KHOEe BeLIeCTRBO,
OJIHOPO/iHasl U HEOZHOPOAHAsI CMeCb, OTHOCUTEJIbHble aTOMHasI
M MOJIEKYJIIpHAas MacChl, KOJIMYECTBO BeIIEeCTBa, MOJIb,
MOJISIpHasi Macca, MOJISPHbIA 06BEM, OKCH/Jl, KHUCJIOTA,
OCHOBaHHUe, CcOoJib (CpefiHSIsA), XUMHUUecKasl peaklus, peaKkLUuu
COeIMHEHUSs], PeaKIUH pPa3JIoKeHHUs], peaKIuh 3aMelleHus],
peaknMuu o6MeHa, TeIoBor 3¢PeKT peakluu, 3K30- U
3HJIOTEPMUYECKHE peaKIUH, pacTBOp, MaccoBasg J0Jis
XUMHUYECKOr0 3JIeMeHTa B COeJMHEHHH, MaccoBas JoJs U
NpoLleHTHas KOHLeHTpalMs BelllecTBa B paCTBOPE, s1/ip0 aTOMa,
3JIEKTPOHHBIX CJI0M aTOMa, aTOMHasi OpoUTa/Ib, pauyc aToMa,
BaJIEHTHOCTb, CTeleHb OKHUCJeHHUs, XHMHUYecKas CBS3b,




3JIEKTPOOTPULIATEJIbHOCTb,  NOJIADHAsd U HeloJisApHasd
KOBaJIEHTHasA CBA3b, UOHHadA CBA3b, MeTa//IM4yecKas CBA3b,
KpUCTa/lJInYecKas pelléTka (aToMHas, MOHHas, MeTa/lJInyecKas,
MOJIEKYJIIpHasi), WOH, KaTHOH, aHHUOH, D3JIEKTPOJUT U
HEe3JIEKTPOJIUT, 3JIEKTPOJIMTHYECKasd AUCCOLMaLMd, peaKLUuu
MOHHOTO 0OMeHa, OKUCJIMTEJIbHO-BOCCTAaHOBUTEJIbHbIE
peaKklyH, OKHCIWUTEeJb U BOCCTAaHOBUTEJb, OKHCJIE€HUE U
BOCCTAQHOBJIEHHE, 3JIEKTPOJIN3, XUMHUUYECKOe paBHOBeCHe,
obpaTHMble U HeOOpaTHMble peaKLMH, CKOPOCTb XUMHUYeCKOU
peakuuy, Katanusatop, [I/1K, Koppo3us meTasnios, ClijiaBbl

2.2

OCHOBOIIOJIATAIOLIMEe 3aKOHbl XUMHHM: 3aKOH COXpaHeHUA
Macchl, nepuoauydeckur 3akoH [J[.U. MengeseeBa, 3aKoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo

2.3

TEOPHUM XHUMHUHU: aATOMHO-MOJIEKYJIIpHAasl TeOpHus, TeopHus
3JIEKTPOJIMTUUECKOM AMCCOLMALIUU

Baagenue OCHOBaMHM XHMUYECKOU rPaMOTHOCTH,
BKJIIOYAIONIEN:

3.1

yMeHHe NPaBUJIbHO HCIOJb30BaTh HU3y4YeHHble BeLleCTBa U
MaTepHrasbl (B TOM YMC/ie MUHEpPasbHbIe YI00PEHUS, METAIBI
M CIJIaBbl, IPOAYKThI NepepaboTKH NPUPOAHBIX UCTOYHHUKOB
yrJjieBoJlopooB (yrJis, NpUpPOAHOro rasa, HepTH) B OBITY,
CeJIbCKOM XO35IMCTBe, Ha MPOU3BOJCTBE W NOHHWMaHHUe
3HAYEHUs] JKUPOB, OEJIKOB, YIJEBOJOB /JJs OpraHu3Ma
YyeJIOBeKa; yMeHHe IPOTrHO3MpOBaTh BJIMAHHE BeLIeCTB U
XMMUYECKUX TPOLleCCOB HA OpraHu3M YesloBeKa M

OKPY>KaIoLyI0 IPUPOJHYIO Cpesy

3.2

yMeHHe HHTErpupoBaTb XUMUYECKHEe 3HAHUS CO 3HAHUSIMU
JIpyTUX Y4eOHbIX TPeMETOB

3.3

HaJIM4Me OmbiTa pPaboThl C pPaA3JIUYHBIMU HCTOYHUKAMU
MHbOpMallMM MO XMMHUHK (Hay4yHass WM Hay4YHO-NOMyJisipHas
JINTEPATYpPa, CJIOBApH, CIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHUe 00'beKTUBHO OlLleHUBaTh MHGOpPMAIMI0 O BellecTBax,
UX NpeBpallleHUaX U NMPaKTUYeCKOM NpPUMEeHEeHHWU U YMeHHe
MCNO0JIb30BaTh €€ JJifd pelleHHs Yy4eOGHO-NO3HABaTeJbHbIX
3a/ja4

Bianenue OCHOBaMH HOHATUHHOTO anmnapara U
CUMBOJINYECKOTO f3blKa XMMHM JJI1 COCTaBJIeHUs (GOpMy.
HeOpraHW4YeCKUX BeleCTB, YpaBHEHUH XUMHUYECKHUX peaKLui;
OCHOBaMM  XUMHUuYeckoW  HoMmeHkjaTtypbl  ([UPAC wu
TPUBUAJBHOM)

YMeHUe OOBACHATb CBfA3Sb IOJIOXKEHHUS  3JleMeHTa B
[leprogryeckoil cucTeMe C YUCIOBBIMU XapaKTePUCTHUKAMHU




CTpOEHUs] aTOMOB XMMMYECKUX 3JIeMEHTOB (COCTaB U 3apsj
AApa, obliee YWCJAO  3JEKTPOHOB),  paclpefesieHHeM
3JIEKTPOHOB IO 3HEpreTUYeCKUM YPOBHSM aTOMOB IepPBbIX
TPEX NepHuo/0B, KaJUA U Ka/bLUs

[IpencraBieHne 0 MepUOJUYECKOM 3aBUCUMOCTU CBOMCTB
XUMHYECKUX 3JIEMEHTOB (pamuyc aToMa,
3JIEKTPOOTPULLATEJNbHOCTD), IPOCTHIX U CJ0XKHbBIX BELIECTB OT
N0JIOKEHUS 371eMeHTOB B [leproanyeckoll cucteMe (B MaJbIxX
Nepuo/ax v IJIaBHbIX MOATPYyNIax) U 3J1IeKTPOHHOI'O CTPOEHUS
aToma

YMeHue K1accuPpuUUMpoOBaTh:

7.1

XUMHUYECKHE 3JIEMEHThDI

7.2

HeOopraHu4eCKure BeleCTBa

7.3

XUMHUYECKHE peaKIINnH

Ymenue onpenesdaTb:

8.1

BaJIEHTHOCTb M CTEII€Hb OKHCJIEHHUA XMMHWYECKHUX 3JIEMEHTOB,
3apda “OHa

8.2

BU/ XHUMHYECKOU CBS3U U THUII KpI/ICTaJI.HI/I‘IeCKOI‘/JI CTPYKTYPhI B
COeJMHEHHAX

8.3

XapaKTep cpeJibl B BOJIHBbIX pPacTBOpaX BellecTB (KMUCJIOT,
OCHOBaHUI)

8.4

OKHCJINTEJIb U BOCCTAHOBUTEJIb

YMeHHe xapaKTepu3oBaTb (QU3UYECKMEe W XHUMHYECKHUE
CBOIiCcTBa:

9.1

IPOCTBIX BelecTB (KUCA0POJ, 030H, BOAOPOA, rpaduT, aamas,
KpeMHUH, a30T, pocdop, cepa, XJ0p, HATPUH, KaJMHi, MarHUH,
KaJIbLIUH, aJIOMHAHUH, KeJie30)

9.2

CJIO’KHBIX BELECTB, B TOM YMCJIe UX BOJAHBIX PaCTBOPOB (BO/a,
aMMHaK, XJIOPOBO0PO/I, CEPOBOIOPO/I, OKCU/bI U TUAPOKCHUbI
MeTasioB [-11A rpynn, antomunus, Mmeau (I1), nuHka, xkesesa (11
u IIl), okcuawl yraepoga (II u IV), kpemuus (IV), asota u
docdopa (III u V), cepor (IV u VI), cepHucTas, cepHas,
asoTtucTas, a3oTHas, ¢ocdopHas, yroJsbHas, KpeMHHUeBas
KHCJIOTA U UX COJIN)

9.3

IPOrHO3MpPOBATh M XapaKTepU30BaTb CBOMCTBA BeIEeCTB B
3aBHCHMOCTH OT UX COCTAaBa U CTPOEHMS], IPUMEHEeHNe BelleCTB
B 3aBUCMMOCTU OT MX CBOMCTB, BO3MOXHOCTb NpPOTEKaHUA
XUMHUUYECKUX IpeBpalleHUH B pa3JIMYHbIX yCA0BUAX

10

YMeHUe COCTaBJATb MOJIEKYJSIpHble U HWOHHble ypaBHEHMUA
peakLui, B TOM YHCJIEe:




10.1 peakL Ui HOHHOTO 06MeHa
10.2 OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX PEaKLIUU
103 WJJIIOCTPUPYIOILUX XMMHUY€eCKHE CBOMCTBA U3y4eHHBIX KJIaCCOB
' (rpynn) HeopraHM4YeCcKUX BELECTB
10.4 MOATBEPXKAAKUIUX TeHETUYECKYI0 B3aUMOCBA3b MeX/y HUMU
11 YMeHUe BbIUUCIATH (IPOBOJAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BeIL|eCTB,
' MacCCOBYIO JI0JI}0 XMMHUYECKOT0 3/IeMEHTA B COeJUHEHUH
11.2 MacCCOBYIO JI0JII0 BelleCcTBa B PacTBOpE,
11.3 KOJIMYECTBO BEIeCTBA U ero Maccy, 06'beM ra3on
114 10 ypaBHEHUAM XMMHUYECKHUX PeaKLIMM U HAXOJUTb KOJIUYECTBO
' BellleCcTBa, 00bEM U MacCy peareHTOB UJIU IPOJyKTOB peaKLuU
12 BnasieHue (3HaHUE OCHOB):
OCHOBHBIMHU MeTOJaM{ Hay4yHOTO IO03HaHUA (HabJloJeHHe,
121 U3MepeHue, 3KCIIEPUMEHT, MOJeJIMpOBaHWe) NpPU U3YyYeHUHU
' BelleCTB U XMMUYECKUX SIBJIEHUH; yMeHHe cHOpMy/IMpoOBaTh
npo6JsieMy U MpeJJI0KUTb YTH eé pelleHus
122 6e3omacHOM  paboOTbl C  XUMMUYECKMMH  BelleCTBaMy,
' XUMUYECKOU MOCy/I01 U 1abopaTOPHBIM 060PYAOBaHUEM
npaBuJaMu 06e30MacHOro oOpallleHuss C  BellecTBaMy,
MCIOJIb3yeMbIMU B  IOBCEJJHEBHOM 1>KU3HH, IpaBUJIAMHU
NOBeZleHUs1 B LieJiAX cOepexeHUs 3/0pOBbSl U OKpy:Kalolel
12.3 OpUPOAHON  CcpeAbl; MOHUMaHWe BpeAa (OMACHOCTH)
BO3/IeMICTBUA Ha XKUBble OPraHU3Mbl OIIpe/le/IEHHBIX BElLeCTB,
CIIOCOO0B YMeHbUIEHUS U MNpeJoTBpallleHUs HUX BpPeJHOro
BO3JIeHCTBUA
13 Hanumyve  npakTH4YeCKHUX HaBBIKOB IJIAHUPOBAHHUA U
OCyILleCTBJIEHUS CJIeAYIOINX XUMUYECKUX IKCTIEPUMEHTOB:
uM3yyeHUe U oOnucaHue QU3NYECKHUX CBONCTB BelleCTB;
131 O3HaKOMJIeHHEe C PU3NYEeCKUMU U XMMUYECKUMHU SIBJIEHUAMY;
' OIBITHI, WJJIIOCTPUPYIOLLHE NpU3HAKHU NpOTEeKaHUA
XMMUYECKUX peaKk U
13.2 H3y4YeHHe CIocoOO0B pa3/ie/ieHUus: cMecel
NoJIy4YeHHe KHCI0POJa U M3y4YeHHe ero CBOMCTB; IOJIyYeHHue
133 BOJIOPOJia U U3y4YeHHe ero CBOMCTB; NMOJIy4YeHUe yIIeKHUCJI0ro
' rasa 4 U3y4eHue ero CBOMCTB; IOJIyYeHUe aMMHUaKa U U3ydyeHue
€ro CBOUCTB
13.4 IPUTrOTOBJIEHHE PACTBOPOB C ONpeJeIEHHON MacCOBOM Jj0/1eH

PacTBOPEHHOTI0 BelllecTBa




13.5

NpvMeHeHWe HWHAUKATOpOB (JIaKMyca, MeTWJIOpaHXxa H
deHondTanenHa) A onpejeseHUs XapakTepa cCpeibl B
pacTBOpax KUCJIOT U Lie049en

13.6

UCCJIe[JOBaHUE U ONKCAaHUe CBOMCTB HeOpPraHWYeCKHUX BelleCTB
pa3/IMYHBbIX KJIACCOB; HU3ydYeHUe B3aUMOJEUCTBUSA KHUCIOT C
MeTa/UIaMM, OKCHJAMM  MeTa/UIOB, pacTBOPUMBIMHU U
HEpaCTBOPUMBIMM  OCHOBAaHMUSIMM,  COJIIMM;  IOJIydYeHHe
HEepacTBOPUMBIX OCHOBAaHWH; BBITECHEHHE OJHOIO MeTaJja
JpyrMM M3 pacTBOpa COJIM; HCCIeJoBaHUe aM(OTepHBIX
CBOMCTB I'M/IpPOKCH/IOB QJIFOMUHUSA U [UHKA

13.7

pellieHUe 3KCINepUMeHTalbHbIX 3a/a4y Mo TeMaM: «OCHOBHbIe
KJIACCbl HEOPTaHUYECKUX COeJUHEHU»; «JJIEKTPOJUTUYECKAs
JuccolManms»; «BaxkHellliMe HeMeTaJlJIbl U UX COeIUHEHHUSI»;
«BakHel111Me MeTaJlJibl U UX COeJJUHEHUS»

13.8

XUMUYECKHEe 3SKCIEPUMEHTHI, WJUIIOCTPUPYIOIIHE MPU3HAKU
NpOTEKaHUs1 peaKUUHd HOHHOTO O0OMeHa; KadyeCTBEHHbIEe
peakIMy Ha MPUCYTCTBYWIIHE B BOJHBIX PAacTBOpPAX HOHBI:
XJIOpPUA-, 6pOoMUJ-, UOAUA-, cyabdaT-, PocdaT-, KapOOHAT-,
CUJIMKAT-aHUOHbI, THJIPOKCH/I-UOHBI, KATUOHBbI AMMOHUS,
MarHusi, KaJjbliUsl, aJIlOMUHUS, Kese3a (2+) U xkesaeza (3+),
Menu (2+), HMHKa

14

YMmeHue:

14.1

NnpeacTaBJIATb pe3yJbTaThbl SJKCIIEPUMEHTA B cl)opMe BBIBO/ZIOB,
A0Ka3aTeJILCTB, I‘pa(l)I/IKOB H Ta6JH/IH H BBIABJIATD
OMIIMPpHUYECKHE 3aKOHOMEPHOCTHU

14.2

yCTAaHABJMUBATh CBSI3U MEXJy peaJibHO Hab6J/I0/jaeMbIMU
XUMUYECKUMH fIBJIEHUSIMHU U NPOLeCCaMH, IPOUCXOAALMMHU B
MaKpo- U MUKPOMHUPE, 00bSCHATh NPUYHMHBI MHOT006Opa3us
BelleCTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA OCHOBHOM
roOCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kog,

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

1

HepBOHa‘{aﬂbeIe XUMHUYECKHE ITIOHATHUA

1.1

YucTblie BeuecTBa U cMecd. Cnocobbl pa3/iesieHus cMecei

1.2

ATOMBI U MOJIEKYJIBI. XuMuyeckue 3jieMeHTbl. CMMBOJIbI XHUMHYECKUX
9JIEMEHTOB. HpOCTbIe H CJIOXKHDbIE BEIECTBA.

1.3

XuMmnueckasa ¢opmysia. BaseHTHOCTb aTOMOB XMMHWYECKHUX 3JIEMEHTOB.
CTeneHb OKHUC/IEHUA

1.4

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. OTHOcHUTe/bHAs aTOMHas Macca.
OTHOcUTe/IbHAsA MOJIEKYJIAPHadA Macca. MaccoBa“ A0JIA XUMHYECKOro
2JIEMEHTA B COeAMHEHUH

1.5

KosinuecTtBo BeecTBa. MoJib. MosisipHast Macca. MoJisipHbli 06'bEM ra3oB.
B3auMocBA3b KOJIMYeCTBa, MacCbl M YMUC/AA CTPYKTYPHBIX eAUHMI|
BelllecTBa

1.6

dusuyeckue MU XHMHUYeCKHe sABJeHUA. XUMHUYeCKasd peakuus U eé
NpH3HAKU. 3aKOH COXpaHEHUs1 MacChl BellleCTB. XMMUYeCKHe ypaBHEHHU S

[leppognyeckuin 3akoH U llepuoauyeckas cucreMa XUMHUYECKUX
asnemeHTOB /I.U. MeHzesieeBa. CTpoeHre aTOMOB

2.1

[leppogndeckuin  3akoH. Ilepuoauyeckasd cucteMa  XUMHYECKHX
asiemeHTOB /J|.U. MeHnneneeBa. [lepuoapl u rpynnbl. PU3u4eCcKU CMBbICI
NOpAAKOBOI0O HOMepa, HOMepOB NepUo/a Y FPYIIbI 3JIEMEHTA

2.2

CtpoeHue artomoB. CocTaB aTOMHbIX dzep. H30Tomnbl. 3J1IeKTPOHBI.
CTpoeHHe 3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHYECKHUX
asieMeHTOB [lepuoauyeckou cuctemnl JI.U. MenaeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUUYECKUX 3J1IEMEHTOB IePBbIX
TPéx epuo/JiOB, KaJlus, KaJIbLus (paguyca aTOMOB,
3JIEKTPOOTPULLATENbHOCTY, MeTa/VIMYeCKUX U  HeMeTaJIM4eCKuX
CBOMCTB) U UX COeJMHEHU! B COOTBETCTBUH C N0JI0XKEHHEM 3JIEMEHTOB B
[lepyoauyeckoyi cucTeMe U CTPOEHUEM UX aTOMOB

CTtpoeHue BelecTBa

3.1

XuMnueckas cBsA3b. KoBajieHTHas (moJsiipHasl W HeNoJisipHasi) CBA3b.
JJIeKTPOOTPULLATENBHOCTh XUMHUUYECKUX 23JIeMeHTOB. MoHHasd CBA3b.
MeTasinyeckas cBA3b

3.2

Tunel KpUCTaNJIMYEeCKUX PellETOK (aTOMHas, MOHHAs, MeTalJinyecKas),
3aBHCHMOCTb CBOMCTB BellleCTBa OT THUIA KPUCTAIJINYECKOM PEIIETKU U
BU/Ia XUMHUYECKOH CBAA3U

BaxkHel1Me npeJcTaBUTeNM HEOPraHUYeCcKux BelllecTB. HeMeTasibl 1 ux
coefiMHeHUsA. MeTaslsbl U UX COeJUHEHUS




4.1

Knaccudukanyss U HOMeEHKJIaTypa HeOPraHUYEeCKUX COeJUHEHUH:
OKCH/IOB (coJsieoOpasyrolue: OCHOBHbIE, KUCJIOTHble, aMpOTepHbIE) U
HecosieoOpasywlye;  OCHOBaHUM  (W[éJiouM M HepacTBOPUMBbIE
OCHOBaHHUA); KHUCJIOT (KUCJOpOAcCOoJepKalide U 6GeCKUCJIOPOJHbIE,
OZJHOOCHOBHbIE U MHOT'OOCHOBHbIE); coJied (CpeJJHUX U KHUCJIbIX)

4.2

dusnyeckre M XMMHYeCKHMe CBOMCTBA NPOCTBIX BelleCTB-HEMEeTaJIJIOB:
BOJZI0PO/1a, XJIOPa, KUCI0PO/a, cepbl, a30Ta, pochopa, yriepoaa, KpeMHUS

4.3

dusnyeckue M XHMHYECKHe CBOMCTBA MPOCThIX BelleCTB-METAJIJIOB:
JIUTHUS, HATpUs, Kajus, MarHuss M KaJjblLUs, aJIOMUHHSA, >KeJje3a.
JJIeKTPOXMMHUYECKUH psJ| HAPSHKEHU MeTaJlJIOB

4.4

dusnyeckue U XUMHYeCKHMe CBOWCTBA BOJOPOAHBIX COeJHHEHUH
HEMeTaJIJIOB: XJIOPOBOLOPO/a, CEPOBOOPO/A, aMMHAKa

4.5

dusnyeckre U XMMUYeCKHe CBOMCTBA OKCU/0B HeMeTaJL10B: cephl (1V, VI),
aszora(ll, IV, V), docdopa(lll, V), yraepoga(ll, 1V), kpemuus(IV).
[Tony4yeHre OKCH/I0B HEMETAJIJIOB

4.6

XuMHYecKre CBONCTBA OKCU0B: MeTa/ioB [A-IIIA rpynmn, nuHka, meau(1l) u
kesie3a(ll, III). [TosiyyeHHe OKCU0B METAJIJIOB

4.7

XuMHUYecKre CBONCTBA OCHOBAaHUM M aMQOTEPHBIX THAPOKCUAOB (Ha
npuMepe THAPOKCUJOB aJlOMUHHs, 2KeJsie3a, IUMHKA). [losydyeHue
OCHOBaHUU U aMPOTEPHBIX THAPOKCUOB

4.8

O6wue XUMUYeCcKHe CBOUCTBA KHUCJIOT: XJIOPOBOLOPOJHOH,
CEPOBOJIOPO/IHON,  CEPHUCTOM, cepHOM, a30THOH, ¢ochopHOH,
KpeMHHUEBOH, YTOJIbHOM. Ocobnie XUMHUYECKHUe CBOMCTBA
KOHLIEHTPUPOBAHHOW CEPHOW U a30THOM KUCJIOT. [losryueHue KucaoT

4.9

061 Me xMMUYecKre CBOMCTBA cpefHUX coJieil. [lonyyeHue coneit

4.10

[lonydyeHue, cobupaHue, pacio3HaBaHUE BOJ0PO/ia, KUCI0PO/a, aMMHUAKA,
YTJIEKUCJIOrO ra3a B J1abopaTopuu

4.11

[TonyyeHre aMMMaka, CEPHOM M a30THOM KMCJOT B NPOMBIIIJIEHHOCTH.
O6uive cnoco6bl MOJy4YeHUs] MeTalJIOB

4.12

['eHeTH4YecKas CBSI3b MeXAy KjlaCCaMH HEOPraHUY€CKUX COG,HI/IHeHI/Iﬁ

XUMHYecKue peaKknonu

5.1

Knaccupukauus XxMMUYeCKUX peakLUi M0 pas3/IMYHBbIM IpPU3HAKaM: MO0
YUCJy WM COCTAaBy Y4YacTBYIOLIUX B peaKLUU BellecTB, MO TeNJ0BOMY
3 PeKTy, 10 U3MEHEHUIO CTelleHel OKUCTeHUs XUMUYEeCKUX 3J1EMEHTOB

5.2

TensioBoi 3pdeKT XMMHUYECKOUN peaKLUH, TEPMOXMMHUYECKHE YPaBHEHUS.
JK30- M 3HJ0TEePMHUYECKHe PeaKiuU. TepMOXUMHUYeCKHe ypaBHEHUA

5.3

OKHUC/IMTeIbHOBOCCTAHOBUTE/IbHBIE peakIuu. OkucinTenu v
BOCCTAaHOBUTeJM.  [lponeccbl  OKUCJIeHHMA U BOCCTAaHOBJIEHMS.
JJIeKTPOHHbBIN OaJlaHC OKUCJIUTETbHOBOCCTAHOBUTENBHOU pEAaKIIUU




Teopusi anekTposuTHYEeCKOW Auccouuanydu. KaTuUOHBI, aHUOHBL

5.4 JJIeKTPOJIMTEl U He3JeKTPOJUThl. CUJbHble U c/abble 3JeKTPOJIMTHI
CTeneHb JuccolMaluu
55 Peakuuy HMOHHOro oOMeHa. YC/J0BHA NpPOTEKAaHUS peaKUUl HUOHHOTO
' 0OMeHa, MoJIHbIe Y COKpallléHHbIe UOHHbIE ypaBHEHHUS peaKLun
6 XuMUA U OKpyxKarollas cpeza
BeiecTBa U MaTepuasibl B IOBCeJHEBHOM KU3HU YesioBeKa. besonacHoe
6.1 MCI0JIb30BaHMe BelLleCTB U XUMUYECKUX peaKLiui B 1ab0paTOPUHU U OBITY.
[lepBas noMoIlb NPU XUMUYECKUX 03KOTaX U OTPABJIEHUAX
XyMuYecKkoe 3arpsi3HeHHe OKpy»Kawollled cpejbl (KUCJOTHBIE [J0XIH,
3arpsisHeHWe TO4YBbl, BO3JAyXa W  BOJOEMOB), CHOCOOBI  €ro
6.2 npejgoTrBpaileHusa llpefenbHas JonycTUMas KOHLIEHTpALUs BellecTB
(ITAK). Ponp x¥MuM B pellleHUM 3KOJIOTMYECKUX Npob6JieM. YcuieHUe
napHUKOBOro a¢pdekTa, pa3pylieHue 030HOBOIO CJI0sI
[IpumeHeHune cepobl, a3oTa, ¢ocdopa, yraepoaa, KpeMHHUS U UX
CoeJUHEHUH B OBITYy, MeJULIMHEe, MPOMBIIIJIEHHOCTU U CeJbCKOM
6.3 xo3aicTBe. [IpuMeHeHMe MeTa/JJIOB U CIUVIAaBOB (CTajb, YYTVH,
' JIIOpaJIlOMUHUM, 6POH3a) B OBbITY M MPOMBIIIJIEHHOCTH UX COEJUHEHUHU.
[loHsiTHe O KOpPpPO3MHU MeTaJsJIOB, OCHOBHbIE CIOCOOBI 3alUTHI UX OT
KOppO3UH
[Ipupo i Hble UCTOUHUKHU YTJI€BOJOPO/I0B (YroJib, IPUPOAHBIN ra3, HedPTh),
6.4 NpPOJAYKTbl WX TepepaboTKh (OeH3WH), HUX PoJib B OBITYy U
IPOMBILIJIEHHOCTH
[lepBoHaya/sbHble MOHATUSA 00 OpraHUWYeCKUX BelllecTBaX KakK o
6.5 coeJMHEHUSX yryepo/a (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIULIEPUH,
' YKCyCHasi KUcJI0Ta). [IoHATHe 0 6M0JIOrMYecKy BaXKHBIX BellleCTBaX: XKUPaX,
6eJiKax, yrieBo/iax — U UX POJIM B )KU3HU YesloBeKa
7 PacyéTnl:
7.1 no ¢popMyJsiaM XMMHUYECKUX COeJUHEHUH
7.2 Macchl (MaccoBOM) 10JIM paCTBOPEHHOIO BelllecTBa B pacTBOpe
7.3 10 XMUMHUY€ECKUM ypaBHEHUAM




YYEBHO-METOJAWYECKOE OBECIIEYEHHE OBPA30BATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbI /11 YYEHUKA

e XuMusi: 8- KJacc: 6a30BblM ypOBEHb: YUeOHUK; 5-e U3jaHue, lepepaboTaHHOe
l'a6puenss 0.C., OctpoymoB WU.I',, CnagkoB C.A. AkiijnoHepHoe 061ecTBO «M31aTebCTBO
«IIpocBewenue»

e Xumus: 9-1 kjacc: 6a30Bbli ypOBEHb: YUEOHUK; 5-e H3/laHue, IepepaboTaHHOe
l'a6puensn 0.C., OctpoymoB WU.I',, CnagkoB C.A. AkiinoHepHoe 061ecTBO «M31aTebCTBO
«IIpocBewenue»

METOAUYECKHUE MATEPHUAJIBI JJI YYUTEJA

e [I[pakTHyeckue (JlabopaTopHbIe) pabOThI 10 Y4eOHOMY MpeaAMeTy «XuMus». 8-11
kJaccol (2024 1.)

e MeToauveckue pekoMeHanuu. CUCTeMa OLleHKU JJOCTXKEHUH MJITaHUPYEMbIX
npeJMeTHBIX pe3yJIbTaTOB 0CBOeHHs yyebHOro npeameTa “Xumus”. 8-9 kuaccer (2023 1.)
e MeTouueckoe nocobue. Xumus. 8-9 knaccol 6a30Bbli ypoBeHb (2022 T.)

e baHK 3a1aHUM /151 TEKYIIEro olleHMBAHHUS 110 y4e6HOMY npeameTy «Xumusa» (2024r.)

IINPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
e https://conepxanrneo6pa3oBaHUsL.pP
e https://edsoo.ru/



