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HHOACHUTEJIBHAA 3AIIMCKA

[TporpamMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIENIIMU MPErojaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX opranm3anusiax Poccuiickoit deaepanum.

[Iporpamma mo xuMuM Ha€T MpEACTaBICHHWE O LENsIX, OOIIed cTpaTerud OoO0y4YeHwUs,
BOCIIUTAaHUA M Pa3BUTHA OOYYAIOIIMXCA CpPEACTBAMHU Y4YEOHOTO IpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE IPEIMETHOE COJEpKAHUE, MPETyCMAaTPUBAET paclpe/elieHne ero mo Kjaccam u
CTPYKTYpHUPOBAaHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeeseT KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHAYEMYIO TMOCIeA0BaTEIHLHOCTh
U3yUYCHHS] XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOTro
npolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4daroluXcsi, ONpeAeseT BO3MOXHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHMUI K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIBLHON MPOrpaMMBbl HA
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHMI K pe3yabTaTaM O0OyUYeHHs] XUMUU
Ha YypOBHE MeJed M3y4deHHs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JESTEIbBHOCTH 00yYaroIIerocst 1o OCBOEHUIO YUYEOHOIO COJIEpIKaHusl.

[TporpaMma 1o XuMuu Ha YpOBHE OCHOBHOI'O 00LIIEr0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCIIUTaHUS U C Y4ETOM KOHIEMIMHU MPENoJaBaHus y4yeOHOro mpenMera
«Xumus» B o0pa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepariui.

Pabouas nporpamma pazpaborana Ha ocHoBe DeiepanbHOro rocy/1apcTBEHHOIO CTaHAapTa
OCHOBHOTO 0011ero oopazoBanus 11 nokonenus (IIpukaz MunucrtepcTBa 00pa3oBaHUs U HAYKH
ot 17 nexabps 2010 roga Nel1897, denepanshoro 3akoHa ot 29.12.2012 1. Ne 273-d3 «O06
obpazoBanun B Poccuiickoit penepammm» (pegakius 2018 r.); denepanbHOro 3aK0Ha OT
24.09.2022 Ne371-®3 «O BHeceHuu n3meHeHni B enepanbHblii 3akoH «O» U cTaThio 1
®enepanbpHOro 3aKoHa «O0 00s3aTenbHBIX TpeboBaHMIX B Poccuiickoit deneparum»
[Mopsiaka pa3paboTKu U yTBEpkKAeHUS (eaepatbHbIX OCHOBHBIX 00pa30BaTeNbHBIX IPOrpamMM,
YTBEPKJICHHBIX MTpHUKa3oM MuHucTepcTBa mpocBelienus Poccuiickoit @enepanuuu ot
30.09.2022r. Ne874( 3apeructpupoBan MunucrepctBom toctutiuu PO 2.11.2022r,
peructpanronHbiii Ne 70809)

[Topsinka opraHu3anuu 1 OCYIIECTBICHUS 00pa30BaTEIbHON 1€ATEILHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTEIbLHBIM MPOrpaMMaM Ha4aJIbHOTO 00IIIEeTo,
OCHOBHOTO OOIIIETO U CPETHETO OOIIET0 00pa30BaHusl, YTBEPKICHHBIM MMPUKA30M
Munnpocsenienust 0122.03.2021 Nel15

[Tpukaza Munmnpocsemienus: Poccuu ot 16.11.2022 Ne993 «O06 yTBepknennn (enepaabHOi
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsD)

®denepenbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO OOIIETO
0o0pa3oBaHus, YTBEpKIACHHBIX TprKa3zoM MunnpocsenieHus oT 31.05.2021 Ne 287 (®I'OC
000)

[IpumepHBIX TpOrpamMm 1o y4eoHbIM npeameTam. Xumus 8-9 kimaccel — M., [IpocBemenne, 2015
roz. I[Iporpamma cocraBieHa ¢ UCHOIb30BaHUEM aBTOpcKoil mporpammsl O.C. ['abpuensna

Paboyvast mporpamma OpueHTHPOBaHA Ha MCIIOJIb30BaHNE yUeOHUKOB 13 DenepanbHOro MepeyHs:



O.C. Ta6puensu, W.I'. OctpoymoB, C.A. TI'maakoB «Xumus 8Kjacc» HU3IATEIBCTBO
«IIpocBemenne» Mocka 20251, 6a30BbIi ypoBeHb 175 cTp.

O.C. Taopuensu, W.I'. OctpoymoB, C.A. TI'maakoB «Xumus 9Kjacc» HU3IATEIBCTBO
«IIpocBemenne» Mocka 20251, 6a30BbIl ypOBEHb 223 CTp.

3HaHHE XUMUH CITY>KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHHUS 00yUaroIIerocs, ero
MPEJICTaBICHUI O MaTepUAILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOpPMHUpYEMbIe XUMUEH
MIPEICTABICHHS O B3aMMOMPEBPALICHUAX YHEPTUU U 00 SBOJIIOLMHU BEUIECTB B IPUPOJE, O MyTAX
pemieHus Ta00albHBIX NPOOJEM YCTOWYMBOIO pPa3BUTUS YEJIOBEYECTBA — CBIPHEBOI,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MmacHOCTH, TPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXHOCTEH s camMopa3BuUTHS U (OpPMUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHUPOBAHKHE MBILUICHHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHONl  NeATelIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM KHM3HHM, TaKk M B
po(heCCHOHATTLHOM e TEIIbHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI51/1a Ha €JUMHCTBO MPUPOBI U YETIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUHN
€CTECTBEHHOHAYYHOI IPaMOTHOCTH O00YYarOIuXCs;

CHocoOCTBYeT ()OPMHUPOBAHMIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHOHAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEeHMHM XHUMHMH 00€CHeurBaloTCs cnenudukoil conepkaHus
y4eOHOTO TIpeaAMeTa, KOTOPBIM SBISETCS TEJAarornyeckd aJanTHPOBAaHHBIM OTpakKeHUEM
0a30BOI HAYKW XMMUU Ha OMPEETIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IEro 0Opa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00yYaroIKUMHUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHA OPTraHUYECKOU XUMUMU.

CtpykTypa coaepxaHHsl MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa K e€ usydenuro. ConepaHue CKIAAbIBAETCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHA O XuMHuecKo peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl II0 NPUHLMILY ITOCJIEI0BATEIbLHOIO PAa3BUTHs 3HAHUW HAa OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IpEeJCTaBICHUN 00 3JIEKTPOJUTUUECKON AUCCOLMAIIMM BEIIECTB B PaCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENIBHO OT OJHOIO YPOBHSI K JpYyromy,
BBITIOJIHSASL (DYHKIMU OOBSACHEHHS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IIPaKTUYECKOr0 IPUMEHEHHUS U NTOJTYYEHUs] H3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl 0 XHUMHUHU CIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOH IIPUPOIBI,
LIEHHOCTHOI'0 OTHOLIEHUS K HAyYHOMY 3HAHHUIO U METOJIaM II03HaHUsA B Hayke. M3yyenue xumuu



OPOMCXOOUT C TPHUBJICUCHHWEM 3HAHMM M3 paHee M3YUYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccel» 1 «Pu3uka. 7 KJIaccy.

[Tpu u3yyeHNH XUMUHU NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HaYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATENILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbl. 3ajjauya y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEUIHMX ()AKTOB, MOHITHUH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B
NpUOOIIIEHNH K HAyYHBIM METO/IaM MO3HAHUS IPU W3YYEHHUH BEIIECTB U XUMUYECKUX peaklnid, B
(OopMHpOBAaHMM W pPa3BUTHM [I03HABATEIbHBIX YMEHHMM M HMX MNPUMEHEHMH B Yy4eOHO-
MI03HABATEJILHOW U y4eOHO-HUCCIIE0BATEIBCKOM 1A TeTbHOCTH, OCBOCHUH TPaBUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHMHM XUMUU HA YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)XHOE 3HAUYCHHUE
npruoOpenu Takue 1ed, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe mpuoOlIieHne oOyyaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  I103HaHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYalOIIMMUCS OIIbITa
pa3sHOOOPa3HOM JesTEeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE AJIs1 PA3IMYHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yyclie YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPY’KAIOLIErO0 MHpa, HCIONb3Yysl 3HAHUS U
OMBIT, TOJy4YEHHBbIE MNPH H3YYEHUU XHUMHH, NPUMEHATh MX MpH peleHuH npolieM B
IIOBCEHEBHOM KU3HU U TPYI0BOH NEATEIBHOCTH;

— (GopmupoBaHue y 00y4aronuxcs ryMaHUCTUYECKUX OTHOUICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHWM AJi1 BBIPAOOTKM 3KOJOTHYECKH Ie]Ieco00pa3HOro MoBeNeHUs B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbS M OKpPYXKAroIleW NMPUPOIHON
Cpenbl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npo Ui ¥ HAMIPaBICHHOCTH JANbHEUIIET0 00yUeHusl.

OO1miee 4ncino 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILETro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezIelN0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIIO).

COJAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM Ye€lOBeKa. XHMHUS B CUCTeME HayK. Tema u
BemecTBa. dusnyeckne CBONCTBAa BEHIECTB. ArperarHoe cocrosinue BeniecTB. [lonstue o
METO/1aX MO3HaHMs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTsie 1 cinoxHbIE BeUIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumnueckass (¢opmyna. BaJeHTHOCT aTOMOB XUMHYECKHX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 107151 XMMHUYECKOT0 AJIEMEHTa B COETUHEHHH.

KonuuectBo BemectBa. Monb. MomnspHas macca. B3auMocBsI3p KOJIWYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo hopMysiaM XUMHUECKUX COSIMHEHUIA.

dusnyeckue U XMMHUYECKHE SIBJICHMS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHs MacChl BEIIEeCTB. XuMuueckue ypaBHeHUs. Kiaccuduxanus XuMuyeckux peakuui
(coenuHeHwMsI, pa3IoKEeHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYIO0H, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMAMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKNX BELIeCTB, HaOmoneHne puznyeckux (IIaBlIeHne BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALlUsl BOJIbI) M1 XUMHUYECKUX (FTOPEHUE CBEYH,
NPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOIIOAeHNE
U ONHCAaHWE MPHU3HAKOB [MPOTEKAHHUS XUMHUYECKUX peakuuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHUIOM Oapusi, pasznoxkeHue ruapokcuna menu (I11) mpu
HarpeBaHuu, B3auMojelcTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnoco6oB
pasfeneHus cMecel: C IOMOIIbI0 MarHura, (UIBTPOBAaHUE, BBIMAPUBAHUE, TUCTUIUIALUS,
xpomatorpadus, TMpOBEIEHUE OYUCTKUM MOBAPEHHOM COJM, HaONIOJIEHHE U OINMCaHUE
pe3yJabTaTOB MPOBEJIEHUS ONBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsS] MACChl, CO3JaHHUE
MoJiesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:kHelilue npeacTaBuTe 1l HEOPraHUYeCKNX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kucnopoja B mpupoje, Gu3ndeckue U XMMUYECKHUE CBOMCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl THOJMy4YeHHs KHUCIOpoJa B JIabOpaTopuu u
npoMBIIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amnoTponHas Moaudukanus
KHCIIOPOJA.

TennoBoir A()QPeKT XUMHUYECKOHW pEaKlUh, TEPMOXHMHUYECKHE YpPaBHEHHS, 5K30- H
SHIOTEPMUYECKHE peakiuuu. TOmIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3yXa, YCHIICHHE
HapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Boxopoga B NPUPOIE,
(u3nueckre U XMMHUYEeCKUe CBOWCTBA, MPUMEHEHHUE, CTIOCOObI osyyeHus. Kuciaotel u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacelennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. MaccoBas 10js BellecTBa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcCHOBaHUs. Polib pacTBOpPOB B MPHUPOAEC U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arps3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYUCTKA
MPUPOHBIX BOJI.

Knaccudpukanus nHeopranwdeckux coeawmHennid. Oxcunabl. Kinaccudukanus OKCHAOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecoseoOpa3ytonue. HomeHknaTypa
okcu0B. du3nyeckne U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHnue okcuaos.

OcnoBanust. Knaccudukarnuss OCHOBaHUM: MIENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. @uU3MYECKHME W XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyudenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. Ou3nyeckue U XUMHUYECKHE
cBoiicTBa KucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.



Comu. Homenkuatypa coneil. duznueckue U XuMudeckue cBoiictBa coieil. [lonydenne
coJiei.

['erHeTrdeckast CBSI3b MEXIY KJIACCAMH HEOPTAHUYECKUX COSTUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OMpeeNieHUue COJepKaHusl KUCIOpoJa B BO3AyXe, MONTyUYeHHE, COOUpaHue,
pacmo3HaBaHWE M HM3yYeHHE CBONCTB KHCIOpOJa, HAOIIOJECHHE B3aWMOJCHUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHHUS W TMPEKpAIEeHUs TOpeHUs (Moxapa), 0O3HAKOMJICHHUE C
o0Opa3laMu OKCHJOB M OINUCAaHHE HX CBONCTB, MOJy4YeHHE, COOMpaHUE, pacllo3HaBaHUE U
U3y4YeHHE CBOWMCTB BOAOpoaa (TOpeHHe), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOKHO HCIIOB30BaHUE BUACOMATEPUAIIOB), HAOMOIEHUE 00PA3I[OB BEIIECTB KOJIUIECTBOM
1 momnb, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHHMs BEIIECTB C Pa3IMYHON PacCTBOPHUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM JOJie pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleMm) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPA3I[OB HEOPTAHMYECKUX BEUIECTB PAa3IMYHBIX KJIACCOB,
HAOJIOZICHNE M3MEHEHUS OKPAaCKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumozeiicteust okcuga menu (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHUCIOT C MeETajllaMH,
peakuMii HeWTpanau3aluuy, MOJyYeHHE HEepPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajuia IpyTuM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Baxkuelue
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Iepunonunyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4yeckux iemenros . U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TONBITKM KJIaCCU(PUKAIMM XUMHUYECKUX d3JIeMEeHTOB. [loHaTHe 0 rpymmax
CXOIHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, HHEPTHBIC T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3axkoH. Ilepuommueckas cucrema XuMHYeckux odsemeHros [l M.
MengeneeBa. KopoTkonepuonHas u anmuHHonepuogHas ¢opmbl [lepruoguueckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. Du3nueckuid CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX suaep. M3orombl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUYECKHX d1eMeHTOB [leproaudeckoit cuCTeMbI
. W. MenneneeBa. XapaKTepUCTUKa XHUMHUYECKOTO JJIEMEHTAa II0 €ro IMOJOXXEHUIO B
[Iepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO TPYIIIIaM U MEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIS pa3BUTHs HayKu U npakTuku. 1. . Menaenees — yd€Hblil U rpaK1aHNH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iporecchr
OKHUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit s3xcnepumenm:

H3ydeHue oO0pa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJEHCTBUE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEl, IPOBEJCHHUE OIBITOB, WIUIHOCTPUPYIOIIHUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

Mescnpeomemnuie ceasu



Peanuzaius MexnpeaMEeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 8 KJlacce OCYLIECTBISETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAayYHbIX TOHATUH, TaK M IOHSTHH,
SBIISIOLIUXCSI CHCTEMHBIMHU JUISL OT/IE€TbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (akT, THUIOTE3a, TEOPHs, 3aKOH,
aHaNW3,  CHUHTE3,  KiIacCUpUKalUsi,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJA, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYHHBI, CTUHHUIBI U3MEPEHHs, KOCMOC, TIIAHETHI,
3BE3161, CoMHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saementoB /J[. .
MenpaeneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kaius, KaJbLUsl U UX COCOUHEHUM B COOTBETCTBUHU C
H0JI0’KEeHUEM 3ieMeHTOB B [lepuoauueckoii cucteMe U CTpOEHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKIATypa HEOPTAaHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTU4YecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakluid MO pa3IndHbIM MPU3HAKaM (II0 YHCITY W COCTaBy
y4acTBYIOUIMX B pEakUUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTanuzaTtopa). JDK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXHUMHUECKHUE YPAaBHEHUSI.

[Monarue o cxopoctu XxuMuueckoil peakiuu. [lonarue o6 oOpaTUMBIX W HEOOpATHMBIX
XUMUYECKUX peakiusax. [IoHsITHEe O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [lonarue o
karanu3e. llonarue o XumuyeckoM paBHOBecHd. DaKTOpbI, BIUAIOININE Ha CKOPOCTh
XUMHUYECKON peaKIMy U MOJI0KEeHNE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMHM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTIONb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALINU. DIEKTPOJIUTH U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBL. MeXaHu3M [HMCCOLMALUM BEIIECTB C PA3IMYHBIMU BHUJIAMH XUMHUYECKOW CBSI3U.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bIE AIEKTPOJIUTHI.

Peakiiun monHoro oomeHa. YCI0BHUSI MPOTEKAHMs PEAKIIM MOHHOTO OOMEHaA, MOJHBIC U
COKpaIlEHHbIE WOHHBIE ypaBHEHHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJiell B CBETE
MPEICTaBICHU 00 SJIEKTPOIUTHUYECKON muccormanui. KadecTBEeHHbIE PEaKIMd Ha HOHBL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METAJUIOB M HeMeTauloB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),



UCCIICIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW pEakIUH OT BO3IACHCTBUS PAa3JIMYHBIX
(akTOpOB, WCCIIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB, MPOIECCA IUCCOIUAINN
KHCIIOT, Inejao4yedl MU cojiell (BO3MOXKHO HCIIONIb30BaHHE BUJEO MaTepuasoB), IMPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHHs peakiuii MOHHOro oOMmeHa (oOpa3oBaHue
ocajika, BBIJCNICHHE Tra3a, OOpa30BaHME BOJbI), OIbITOB, WUIIOCTPUPYIOMUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMid (TOPEHUE, pPEaKIUH pa3i0KEeHUs, COSAMHEHHUS),
pacro3HaBaHHE HEOPTaHWYECKHUX BEHIECTB C TIOMOIIBI0 KAa4eCTBEHHBIX PEAKIMH Ha HOHBHI,
pelIeHre YKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTannbl U X coeTUHEHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHne W (U3WYECKHE CBOWCTBA TPOCTHIX BEMIECTB — TaJOTEHOB.
XUMHYecKHue CBOMCTBAa Ha MpHMepe XJjopa (B3aUMOJCICTBHE C MeTaUlaMH, HEeMeTaJUIaMH,
menoyamu). XsopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YCHHE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOpOBOAOPO/a Ha OPraHM3M uejoBeKa. Baxxuelue Xmopuas
¥ UX HaXO0XJICHUE B IIPUPO/IE.

OO6mas xapaktepucThKa 3JeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUST aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUUECKUE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUUYECKHe CBOMCTBAa. OKCHIBI CEphl Kak
NPEJICTAaBUTENIM KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M crneuugpuyeckue). XUMHUYECKHE pEeakIHH,
JeXallde B OCHOBE MPOMBIIUICHHOTO CIOc00a TMOMy4eHUs cepHOil KucioThl. [IpuMeneHue
cepHoll KucinoTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxnexnue
ceppl M €€ CcoeAuHEHMM B Tpupojae. XUMHUUYECKOE 3arps3HEHUE OKpPYKAIOUIEH Cpelibl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IpEeOTBPALCHHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnmbsl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEeHU OKHUCIEHHUsA. A30T, paclpocTpaHeHHe B TNpupone, Qusuveckue u
XUMHUYecKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUakx, ero pu3nvyeckiue 1 XuMHIECKue
CBOWCTBA, MoJly4eHue u npuMenenue. Coiau aMMOHUS, UX (prU3nUYecKre 1 XUMHUYECKUE CBOMCTBA,
npuMeHenrne. KadecTBeHHasl peakuuss Ha MOHBI aMMOHHUS. A30THAs KHUCIOTa, €€ IMOJydeHHe,
(dbu3mveckne W XUMHYECKHME CBOMCTBa (00mMe Kak TIPEICTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). Mcnomp3oBaHue HUTPATOB M COJIEW aMMOHMSI B KadyeCTBE MHHEPATbHBIX
ynoOpeHuii. XuMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSIMHCHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIUGBUKAIIH
dbocdopa, busnveckue u xumudeckue cpoicta. Oxcun Gocdopa (V) u pochopnas kucmora,
¢u3nueckue W XMMHYECKHE CBOICTBa, monydeHue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPAIbHBIX YI00pEHU.

OO6mas xapakrtepuctuka 35eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(UKAIINY, PacIpOCTPAaHEHHE B
npupojie, Gusnueckre U XUMUYECKrue cBOMCTBa. Ancopouusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3MUEcCKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPIaHU3MBI,
MOJIyYCeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a II00aJbHOr0 MOTEIUIEHHUs KIIMMaTa, MapHUKOBBIM 3QekT. YronpHas KucioTa U eé
conmu, X (pu3MUeckre M XMMUYECKUE CBOICTBa, MONydeHHe U npumeHeHue. KadecTBeHHas



peakiust Ha  KapOoHar-umoHbl.  Mcmonb3oBaHue — KapOOHAaTOB B OBITY, MEIMIIMHE,
IPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIe MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COECJUHEHMSX yriepoja
(MeraH, STaH, STWIEH, alETWIEH, 3TaHOJ, TIJHUIEPUH, YKCycHas Kuciorta). IlpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HEPTb), MPOAYKTHl HX NepepadOTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckne M XWUMHUYECKHE CBOMCTBA, MNOJIY4YEHHE U TPHUMEHEHHE.
CoenuHenuss kpemHusi B mpupoje. OOmmue mpencrtaBieHus o0 okcuae kpemausa (IV) u
KpeMHueBoil kuciote. CUIIMKAThI, UX HCIOIb30BaHNE B OBITY, B IPOMBIIINIEHHOCTH. BaxxHeilmue
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [Ipobiemsl
0€30I1aCHOT0 UCIOJIB30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00paslloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJIIHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-MOHBI U HAOIIOAECHUE MPU3HAKOB MX MPOTEKaHMs, OIBITHI,
oTpakaromue (U3NYEeCKue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB M UX COEIMHEHUI (BO3MOXHO
UCTIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIIEHHE C O0paslaMu XJIOPUAOB (TaJOT€HHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJE€OMATEpHUaoB), HaOmrofeHUWe 1mpouecca oOOyIJIMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHILIEHTPUPOBAHHON CEpHON KHMCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa3z0aBieHHON CepHOU
KUCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOM peakiuy Ha Cynb(paT-WOH U HAOIIOJCHHE MpU3HaKa e
NPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M UX COEAMHEHUN
(BO3MOXHO MCTIOJIb30BaHUE BHUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
HoJy4deHue, coOupaHue, paclo3HaBaHWE M HU3yYEHHE CBOMCTB aMMHaka, IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHMA U (ocdaT-uOH M H3YYEHHE MPH3HAKOB UX
IPOTEKaHus, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAIMYECKUX PEIETOK anaMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIEecCOM aJcoOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTUBOTa3a, MoJyyeHHe, coOupaHue, pacro3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOoOHAT U
CHJIMKAaT-UOHbl M W3Y4YeHHE NPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOIyKIHMeH
CUJIMKAaTHOM THPOMBIIIJIEHHOCTH, PELICHNE 3KCIEPUMEHTANbHBIX 3a7ay Ho Teme «Baxueimme
HEMETAIIJIBI U UX COCTUHEHUS.

Metanabl M UX COeIMHEHHS

OOmast xapakTepUCTHKAa XHUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nojoxenus B [lepuoanueckoii cucteme xuMmuyeckux semeHToB 1. Y. MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtamnuyeckass CBsI3b M METaNIMYecKas KpHUCTaUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUN psJ HanpsokeHU MerauioB. DuU3MUecKMe U XUMHYECKHE
cBoricTBa MeTauioB. O0mue crnocoObl moydeHus: MeTayioB. [loHsATHE O KOPpO3UH METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI MX OT Koppo3uu. Criassl (CTaib, YyTr'yH, JOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY M IPOMBIIICHHOCTH.

[[lenoynble MeTauibl: NONOKEeHUE B [leproanyueckoil cucTeMe XMMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE UX aTOMOB, HaxXOXJeHHE B npupoje. OPU3NYECKUe U XUMHUYECKHE
CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIBl U THIPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUM.



[[lenoyHo3emMeNnpHBIE METAUIBl MarHuii M KajlblLMi: mnoJioxkeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MenneneeBa, CTpOE€HHME HMX aTOMOB, HAaXOXKICHUE B
npupoae. Ou3znyeckue U XUMHUYECKHE CBOMCTBA MAarHus U Kaiblusa. BakHelme coeauHEHUs
KaJbIusl (OKCHI, THAPOKCH/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. W.
MenpeneeBa, CTpOCHHE aTOMa, HAXO0XAEHUE B Mpupojae. OPU3NUecKrue U XUMHYECKUE CBOMCTBA
amroMUHMSI. AMGOTEpHBIE CBONCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumoanueckoit cuctemMe xumuyeckux osiementoB JI. U.
MeneneeBa, CTpO€HHE aTOMa, HaXOXJAeHHE B mpupoae. Ouznyeckre U XUMMHUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokeuspl u conu skenesa (II) m sxenesza (III), mx cocras, cBoiicTBa u
MOJTy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMh METalIOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
M3Y4YEHUE PEe3yJbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJblUsl U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB KECTKOM BOJXBI, IMpoOIleCcCa TOPECHHs JKejle3a B
KUCIIOpOoJe  (BO3MOXXHO  HUCIOJIb30BAaHWE  BUJCOMATEPHUANIOB), IPU3HAKOB  MIPOTEKaHUs
KaueCTBEHHBIX pEaklMii Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, [IMHKa, xene3a (II) u xenesa
(III), memu (1), HaGnroneHre U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHHEe aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU/IA LIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 M0
TeMe «BakHenme MeTaJuIbl U UX COSTMHCHUSD.

XuMHus M OKpY:KaoLas cpeaa

BemecTBa u maTtepuanbl B MOBCEIHEBHOM KU3HU 4elioBeKa. be3omacHoe MCmoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip NpU XUMHUYECKUX OXKOTrax H
OTPAaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIel cpeibl (TpeebHas 0MyCTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Posb xuMuu B perieHu SKOJIOTMYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrne o0pa3IoB MaTepUaIOB (CTEKIIO, CIIJIaBBI METAJLIOB, MOJIMMEPHBIC MaTEpUAIbI).

Mescnpeomemnnie ceasu

Peanuzanust MeXXnpeaMETHBIX CBA3€H MPU M3YYEHWH XUMHUHU B 9 Kilacce OCYIIECTBIAECTCS
yepe3 UCIHONb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U TOHATHH,
SIBJISIFOLLUXCS] CHCTEMHBIMU JIJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTeCTBCHHO-HAY4YHBIC TOHSTHS: HAYYHBIH (akT, THIOTE3a, 3aKOH, TEOpPHs,
aHaau3, CHHTE3, KJ1accuukanms, MEPUOIUYHOCTb, HaOJII0IeHNE, SKCIIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOT U, MaTSPHAIIHI.

®usuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaauOaKTUBHOCTh, MOJICKYJIa, OJJICKTPUUECKUN 3apsil, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDJICKTPUKU, (POTOAIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHHWE BEIIECTBA, ras,
pacTBOp, PacTBOPHMOCTb, KPHUCTAJUIMYECKas pPEImIETKa, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: dotocunres, npixanue, Omocdepa, IKOCUCTEMa, MUHEPAIbHBIC YAOOPEHHS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEJILHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpasbl, TOPHBIE TIOPOJABI, TOJIE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZI€ OOYYEHHUsI XMMUHU B €UHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKHMMHM  COLMOKYJBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MPaBUJIAMM U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAaXAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M HAyUYHOMY
HACJIEAUIO, TOHMMAaHUs 3HAUEHUS XMMHMYECKONM HayKH B J>KM3HM COBPEMEHHOro OOILEecTBa,
CHOCOOHOCTH BIIaJIETh OCTOBEPHON MH(OpManuel o MepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJCTaBICHU O COLUAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JIPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHON JESATEILHOCTH NP BHINOJHEHUH Y4eOHbIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOoW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJECHUE M TOCTYNKH CBOMX TOBAPHUIIEH C IMO3ULMUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U COCTABIISIFOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4yHOW KapTHMHbl MHpa, MpEICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS NMPHUPOJBI, B3aMMOCBA3SIX YEJIOBEKA C IMPUPOJHOU CPENOH, O posn
XMMHHU B ITI03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMMHH,
HeoOXOoauMble JUIsl OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABaTEIbHOM,
MH(QOPMALIMOHHON M YNTATENbCKON KYJIBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MIPOCKTHON M HCCIEN0BATEIbCKON NEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUM W HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] aJKorojs, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTU COOJIOACHUS



npaBui1 0€30MacHOCTH MpU OOpaleHMH ¢ XUMHYECKMMM BEIECTBAMU B OBITY M peabHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECKOMY HU3YyYEHHI0 MPOPECCHil U TpyJa Pa3IMdHOro poja, YBaXKEHHE K
TPyAy U pe3yjibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHEHHS
NpPEJMETHBIX 3HAHWA [0 XWMHH, OCO3HAaHHBIH BBIOOp HWHAMBUAYAIBHOW TPACKTOPHUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHON NeITeIbHOCTH U
pa3BUTUSA HEOOXOUMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B IPO(HECCHOHATLHOM Cpelie;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

IKOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIICHHWE K TPHUPOJIe KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBEe ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOI0 M 0OE30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30IACHOTO MOBEACHUS TIPU pabdOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOKAIOIINUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, IMOJydaeMble NPHU HM3YYCHUH XHMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOMICH MPUPOAHON CPEIOil, ISl TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM U MyTeH WX pelleHus
MIOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYSCKOTO MBIIUICHUS, YMCHHS PyKOBOJICTBOBATHCS UM B
M03HABATEIILHON, KOMMYHUKATUBHOM M COIIMAJILHOM ITPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATbHI

B cocraBe MmeranpeIMeTHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHSs, MPUHIUI, TUINOTE3a, (aKT, CHCTeMa,
MPOIIECC, IKCIICPUMEHT U JIPYroe.), KOTOPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCalIbHBbIC YUeOHBIC NEHCTBUs (MIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPhIE O0ECIeUYHBAIOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TIIAHHPOBAHHUIO M OCYIIECCTBICHHIO YICOHOM JIeATETbHOCTH.

IMo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornveckue aeiicTBUSA:

YMEHHSI UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pacKpeIBaTh CMBIC XHUMHUYCCKHX TIOHATHH  (BBIIEIATH WX XapaKTepHBIC IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHSIMH), UCIIOJIB30BATh MOHATHUS JIJISI OOBSICHEHHS
OTICIbHBIX (DAaKTOB W SIBIICHHH, BBIOMpATh OCHOBAHHMS M KPUTCPUHM IS KJIACCH(PHUKAIIUU
XUMHUYECKHX BEIIECTB M XHMHUSCKHUX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U
MEXTy 00BEKTaMHU U3yYeHUs, CTPOUTH JIOTHYECKUE PacCykIeHUs (MHIYKTUBHBIC, IS YKTHBHBIC,
10 aHAJIOTHH ), JeJaTh BBIBOBI U 3aKIIOUCHHUS;

YMEHHE NMPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIC M METANpPEJIMETHbIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIH, WCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH ITUPOKO
PUMEHSCMbIC B XHMHH MOJICIIbHBIC MPEACTABICHUS — XUMHUYCCKHIA 3HAK (CHMBOJI 3JICMCHTA),
XUMHAYeCKass (GOopMysa M YpaBHEHHUE XHMHUYECKOH pEaklIuu — TMPH PEHICHUU y4eOHO-
MO3HABATEIbHBIX 3a7a4, C YyY4ETOM OTUX MOJCJIbHBIX MPEJACTABJICHUN BBISIBIATH W
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYCCKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
NPOTHBOPEYHSI B U3y4aeMbIX MPOIECCAX U SBICHUSX.

ba3oBble uccienoBarebCcKue AeliCTBHSA:



YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKKe B KadecTBE OCHOBBI Ui (POPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHUIO YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE Ha0JII01aTh 32 X0/I0M IPOIiecca, CAaMOCTOSTEILHO TPOrHO3UPOBATh €T0
pe3ynbTar, (HopMyIHUpoBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMs, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ GOpM MpeaCTaBICHHS, TOTYYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OILICHHUBAThH MMPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METOIbI U 3aIpOChl MIPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BHIIOJHEHUSI yUYEOHBIX M MO3HABATEIbHBIX 3a]a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OMbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJleHUE KYJIbTYpPOil aKTUBHOTO HMCIIOJb30BAHMS PA3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy NpeAcTaBICHUS
UHPOPMALIMK U HUTIOCTPHPOBATH pEIlaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpauku U UX KOMOMHAIUSMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpolEecce y4eOHOW M HCCIEeI0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaloLeH MPUPOAHOMN CPEIbl.

KomMMyHnKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOpPMYJIUPOBATh CBOM MPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh NOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlUI0 pPEe3yJbTaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOpHOW pPAabOTHI MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOrOo COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABaTEIbHON U
UCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
Oo0IIMX HMHTEPECOB W COTNIacOBaHMs MO3UIUH (0OCyxJaeHus, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX JACUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBIMIOJTHEHHON pabOThI U IpyTHE).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBUS:

YMEHHE CAaMOCTOSATEIBLHO OMPENENSITh EeNU ACSITeNbHOCTH, IIAHUPOBATh, OCYIECTBIISTh,
KOHTPOJIUPOBaTh M NpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBHIOMPAThH
HanOonee dS(QQeKTuBHbIE CIMOCOOBI pelIeHHsT y4YeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alrOpuTM AEUCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMONy4YeHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IIOJIyYEHHOTO pe3yJIbTaTa 3asiBICHHOMN LEIH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUU 3aJIaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O00S3aTEIBHOIO COACPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanpbHO pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC



0o0yyaromyMHUCs Hay4yHbIC 3HAHUS, YMEHHUS U CIOCOObI JEWCTBUI, BUABI JESITEIBHOCTH IO
IIOJlyYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTaluy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
JJIEMEHT, TMPOCTOE€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJTHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHUYECKOIO
3JIEMEHTAa B COCIMHEHHH, MOJSIPHBIA OOBEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
3EKTPOOTPHULATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peakiysl, KilaccuuKanus
peaxiuii: peakiuu COeAUHEHUs, PEaKIIUU Pa3I0KEHUs, PEaKIMH 3aMEeLICHHs, PeaKIH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMU, TEIIOBOM A (PEKT peaklny, sApo aToMma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XUMUYecKas CBS3b,
NOJISIpHAasl M HEMOJIIpHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MPOIIEHTHAs KOHIEHTPAIUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M NPUMEHSTH 3TH
MOHSITHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

OTpEACNATh BAJICHTHOCTH aTOMOB J3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEHIECTB K
onpeAeNéHHOMY Kjaccy COEQUHEHMM 1o QopmyiaMm, BHJ XMMHYECKOH CBs3U
(KoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpbiBaTh cMbica llepuoguueckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATh
NOHMMAHHE IEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHAa ABOTaJipo;

OMMCHIBATH M XapakTepu3oBaTh TabnuyHyro ¢opmy Ileprogudeckoir cucTembl
XUMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJlaBHas moAarpymnmna (A-rpymma)» u
«mmoboyHas moarpynmna (b-rpymma)», maibie W OONBINME TIEPUOMABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckast cuctemMa XUMHYECKHX
anementoB J[. M. MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB MW 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeneHre ux rno 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIleCTBa, XUMUUYECKUE
peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
spdexry);

XapaKTepU30BaTh (OIMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  MOJTBEp)KJas  ONHUCAaHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALCHUHN B PA3TUYHBIX YCIOBHUSAX;
BBIUUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;



IMPUMCHATH OCHOBHBLIC OIICpaliun MBICIIUTEIBHOMU ACATCIIBbHOCTH — aHaJIu3 U CHUHTC3,
cpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUI0, KIACCH(UKAINIO, BBISBICHUE MPUYUHHO-
CJICACTBCHHBIX CBSI3EU — IJI1 U3Y4YCHUSA CBOICTB BCIIECCTB N XHUMHUYCCKUX peaKuHﬁ,
€CTeCTBEHHO-Hay4YHble = METOJAbl  MMO3HAHUS  —  HAONMIOJIeHHWEe,  U3MEpeHHeE,
MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeabHBIM U MBICTICHHBIN );

CJe/l0BaTh IMpaBUJiaM TIOJIb30BAaHUS XMMHYECKOM TMOCyJ0oM U  J1abOpaTOpHBIM
0o00opyIOBaHHWEM, a TAaKXKE MpaBHJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BHITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB MO MOTYUYEHHUIO
U coOHMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCIOPOHA), MPUTOTOBICHUIO
pacTBOPOB C ONMPENEIEHHON MAacCOBOM JT0JIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y TIPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJIOUCH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMyC, peHon(TaTenH, METUIIOPaHX U APYyTHE).

K koHiy obydenus B 9 kiacce mpeaIMETHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHH:

PAacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX MNOHATHI: XMMHYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKHUCIICHMs, XMMHUYECKas peaKkuus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs UCCOLMAIMsS, pEeakUud HMOHHOro OOMeEHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEaKLUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJUIOTPONMs, aM(pOTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAas, MeTaJJIM4yecKas), KpUCTAJUIMUEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM pEakLUuu, MpeneiabHO IOIyCTUMAas
koHueHtpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
MIOHATUS IIPU ONMCAHNUM BEIIECTB U UX MIPEBPALCHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJI€HHs (OpMy] BEIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpENEIATh BAJICHTHOCTb U CTENECHb OKUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHMUAX PA3IMYHOIO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy COEIMHEHMH Mo (opmysiaMm, BHJI XMMHUYECKOM CBS3U (KOBaJE€HTHAas, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COCIUHEHHUSAX, 3apsi HOHA MO XUMHYECKOU
dopmyre, xapakrep cpelasl B BOAHBIX PAacTBOpPAaxX HEOPraHWYECKUX COCIMHEHHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMmbicha Ilepuognyeckoro 3akona [[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUSA «rjaBHas noiarpynna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe TNEPUOJBL,
COOTHOCUTb 0003HAu€HUs, KOTOpblE HMEIOTCS B IMEPUOAUYECKOW Tabiume, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB U
3apsi sizpa, o01ee YUCIo IEKTPOHOB U PacIpeiesIeHUue UX 10 JIEKTPOHHBIM CJI0SM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IIPEJENax MaJblX IIEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;



KJIACCU(PUITMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakiuu (10 YMCIy W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
a3 dexTy, Mo U3MEHEHHUIO CTETICHEW OKUCIICHHUSI XUMUUECKUX JIEMEHTOR);
XapaKTepU30BaTh (OMUCHIBATH) OOImMME M CHenudHUUecKue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKOM JUCCOLUUALIMU KUCIIOT, HIEJI0YE U COJIEeH,
MIOJIHBIE W COKpPAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOATBEP)KIAOIIMX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIYy BEUIECTBAMHU
pa3JIMYHBIX KJIACCOB;

pPacKpbhIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHca 3TUX PEaKIN;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIBPHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTA 110 (hOpMyJie COSTMHEHHUSI, MAaCCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIUu;

coOMoIaTh MpaBWIA TMOJB30BAHUS XUMHUYECKOM TMOCYyJIOM U  JIaDOpaTOpPHBIM
o0opyIoBaHHEM, a TakKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIMH, MOATBEPHKAAIOININE KAaUeCTBEHHBIM COCTaB pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, MOAHMI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, CynbdaT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACATEIBbHOCTU — aHAU3 U CUHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHUCTEMATHU3AIMI0, BBISIBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUsS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4YyHbIE METOJbl TO3HAaHUS — HaONIIOJIeHHWEe, W3MEPEeHUEe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo yacos
Ne HaunmenoBanue pasaenos JIeKTPOHHBIE (HH(POBHIE)
Kontpoasbnsie | IlpakTHyeckue
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHMS 1 5 ) https://m.edsoo.ri/YNVIX660G
' MIPaKTUYECKON [HOK 6ubnuoteka
JIESATEeTLHOCTH YeJIOBEKa
12 BemectBa n xumuueckue L5 | https://m.edsoo.ru/ONNXR1VFO
' peakuuu ITOK 0Oubimoreka
Hroro no pasneny 20
Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopog. 6 https://m.edsoo.ru/DSBORTY30
’ [TonsTHe 00 okcHmax [HOK oubmuoreka
Bonopon. [onsitue o https://m.eds00.ru/SD61JZ6PS
2.2 8 1
KHCJIOTaX U COJISIX IHOK OoubmnoTeka
’3 Bopa. PactBopsl. [Tonsarue 5 i 1 https://m.edsoo.ru/M1315KJBM
' 00 OCHOBaHHUAX [IOK Oubanoreka
24 S::(;Ziiz:;a;):m 1 1 | https://m.eds0o0.ru/OTSASMOWT
. P . LHOK Oubnauoreka
COCTMHCHUI
Wroro no pazneny 30

Pa3znen 3. Ilepuoauyeckuii 3axon u [lepuoguveckas cucrema xummnueckux 3jaemMeHToB /. U. MenneneeBa. CtpoeHue



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

aTOMOB. XUMHYeCKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepronnueckuii 3aKOH U
[Iepronnueckas cucrema
3.1 XUMHYECKHUX 3JIeMEHTOB /1. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/TCBJBVWEFZ
I[HOK 6ubnmoTeka

XUMHUeCKas CBA3b.

10 OKHCIIUTEITLHO- g ) https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIIbHBIE I[HOK 6ubnmoTeka
peaxiuu
Vitoro mo pasaeny 15 https://m.edsoo.ri/LRYWBJPES
LHOK OoubmauoTeka
PesepBHoe Bpeys 3 https://m.edsoo.rui/KQBD02J69
IHOK Ooubanoreka

OBIIEE KOJIMYECTBO YACOB

10 [IPOT'PAMME 68 >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuyecTBO 4acos

Ne HanmenoBanue pasaenoB JIeKTPOHHBIE (HH(PPOBHIE)
Kontposbubie | IlpakTnuyeckue
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnen 1. BemecTBO 1 XUuMH4YecKHe peaKuu
IT 0
OBTOP CHHE 1 YTIYDIICHHE https://m.edsoo.r/EQETUT35Z
1.1 3HAaHUW OCHOBHBIX Pa3JIeJIOB 5 1
IHOK O6ubmnoTeka
Kypca 8 Kiiacca
12 OcHOBHBIE 3aKOHOMEPHOCTHU 4 https://m.edsoo.rw/AFNALWG7U
' XMMHUYECKUX PEaKIInii IIOK 06ubGimoreka
DIICKTPOMHTHICCKS https://m.edsoo.ru/KODURSOVV
1.3 JHUCCOoIHaIys. XUMUYCCKHUE 8 1 1
LHOK oubnuoreka
pEaKIuu B pacTBOPax
Nroro no pazaeny 17
Pa3pen 2. HeMeTaJILI M BX COCIHUHEHUS
OO61mas xapakTepucTHKa
2.1 XAMUYECKHX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F700I1
VIHA-rpynmel. ["anorenst
OO01mas xapakTepuCcTHKa
29 XAMUYECKHX DJIEMCHTOB 6 https://m.edsoo.ru/P3DHMFB09
' VIA-rpynmst. Cepa u eé [IOK Oubanoreka
COEUHEHHS
OO1m1as xapakTepUCTHKA
)3 XUMHYECKHUX JICMEHTOB . 1 https://m.edsoo.ru/VOXDOUX2S

VA-rpynmsl. A3ot, hocdop
U MX COCIUHCHHUS

I[HOK 6ubnmoTeka



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/JPJ200VIX

2.4 8
IVA-rpynmsl. Yriepona u [HOK 6ubnuoteka
KPEMHHUI M UX COCAMHCHHUS
Hroro no pazaeny 25
Paznen 3. MeTajljibl M X COeAMHEHNSA
3.1 OO011re CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV21L.6NJ8
B N
32 WRHCHIIIE METAILIBL H X 16 https://m.edsoo.rt/EFKQWOI9HZI
COEMHEHHS
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
41 BemrecTBa 1 Matepuasl B 3 https://m.edsoo.ru/TENBWEF7Y
' YKU3HU YEJIOBEKA ITOK 6ubimoreka
Uroro no pazaeny 3
PeseDBHOE BhEMs 3 https://m.edsoo.ru/FYSRY75R9
P P LHOK Ooubauoreka
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos
Ne Hara JIEKTPOHHBIE N (poBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE peCypChl
padoTsbI padoThI
[Ipenmer xumuu. Pone xumuu B
1 JKU3HU denoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEIIIEeCTBA
I1
2 OFUTHE O METOAAX HOSHAHMA 1 https://m.eds00.1u/9ZJAEW050
B XUMHH
[IpakTuueckas pabora Ne 1
«IIpaBuna paboTsl B
3 1ab0paTOpUH U MIPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1abopaTopHBIM
000pyI0BaHUEMY
q .
4 HCTBIC BelllecTa 1 eMect . 1 https://m.edsoo.ru/6TME21FW&
CrniocoOsl pasaeneHus: cmecei
[IpaxTuyeckas padora Ne 2
P .
5 «Paszenerue cmecelt (Ha . 1 https://m.edsoo.ru/K3LSSMCRY
pUMepe OYUCTKHU MOBAPCHHON
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKUE ATIEMEHTbI. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[Ipocthie u cinoxHbBIE BELleCTBa 1 https://m.edsoo.ru/DXIBSTI9S
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aK0H MOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHYECKas
dbopmyna. BareHTHOCTh aTOMOB
XAMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OrHOCHUTENbHAA aTOMHAs
Mmacca. OTHOocHUTEIbHAS
MOJICKYJISIpHAsT Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1019 XUMHYECKOTO
JJIEMEHTA B COSAUHEHUN

https://m.edsoo.ru/GHV58QMVE

13

KonnuecTso BemecTBa. Mosb.
Monspaas macca

https://m.edso00.ru/368UNLS5Y2

14

DduznyecKkne M XUMHUIECKIE
sIBIICHHS. XUMUUeCKast peakuuAg

https://m.edsoo.ru/YZME8S6ATH

15

IIpu3nHaku u ycioBus
IIPOTEKAHUS XUMUYECKUX
peaxkuuii

https:/m.edsoo.ru/N6DVNIK Q5

16

3aKOH COXpPaHEHMsI MacChl
BEILECTB. XUMUUECKUE
ypaBHEHUs

https://m.edsoo.ru/M8DS4IHVM

17

Beruncnenus konuuectsa,
Macchl BEIIECTBA 110
YPaBHEHUSAM XUMUYECKHUX
peaxkuui

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukanus xuMuaeckux
peaknuii (CoequHEHUS,
pa3oXKeHUs, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru/PIWARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

sunukioneauct. O0o0mEeHne
cUCTeMaTu3alus 3HaHuH

20

Kontponsnas padora Nel mo
TeMe «BelecTBa 1 XUMHU4IeCcKue
pEaKLIHI»

https:/m.edsoo.ru/ON62SNERU

21

Boznyx — cmech razos. Coctas
Bo3ayxa. Kucnopon — snemeHT
U pocTtoe BemecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnueckue 1 XUMHYECKHE
CBOICTBA KUCIIOpO/ia (peaKiuu
OKHCIieHHs, Topenue). [TonsTue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CniocoObl TToTydeHust
KHCJIOpO/ia B JIAOOPAaTOPUH U
HPOMBIILICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/VIWB6A2RD

24

TenoBoii 3¢ pexT xumuueckon
peaxIyy, IOHATHE O
TEPMOXHUMHUUYECKOM ypaBHEHHH,
9K30- U S3HJOTEPMUYECKUX
peakuusax

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, yroas u
MeTaH). 3arps3HeHHE BO3AyXa,
CIocoObI ero npeAoTBpalleHuUs

https://m.edsoo.ru/USNYSUUW?2

26

[IpaxTuyeckas padora Ne 3 o
teme «[lonmydyenue u cobupanue
KHCJIOPO/Ia, H3yYeHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bopopon — snemeHT u
IIPOCTOE BEUIECTBO.
Haxoxnenue B mpupoe

https://m.edsoo.ru/ WD392ACWB

28

DU3NYECKUE U XUMUYECKUE
CBOICTBa BOJIOPO/IA.
[Ipumenenne Bogopona

https://m.edso00.ru/0SZ28459R

29

IIonsaTHE 0 KHCIIOTaX U COMIAX

https://m.edsoo.ru/TMWNIVC43

30

CrtocoOFbI 1moiryueH s BOAOPO/Ia
B JJabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPOJIA, U3YYCHHUE €TO
CBOMCTB»

https://m.edso0o.ru/SS3IWAX33K

32

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/M3KSO1QDQ

33

Beruncienus o0béma,
KOJIMUECTBA BEI[ECTBA ras3a Io
€ro U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA WIIH 00BEMY

https://m.eds00.ru/MXGOY304M

34

Brruunciaenus 00EMOB ra3oB I10
YPaBHEHUIO PEAKIIMM HA OCHOBE
3aK0HA 00BEMHEBIX OTHOIICHHUH
ra3oB

https://m.eds00.ru/9TQSAXABY

35

d)mnqecxne U XUMHUYCCKUC
CBOMCTBA BOJIBI

https://m.edsoo.ru/7JAOGFZK4R

36

CocraB ocHoBauui. ITonsaTue
00 mHAMKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa kak pactBopuTens.

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

Hacrimenursie u
HEHACBIILIEHHBIE PACTBOPBHI.
MaccoBast 10J1s1 BEllecTBa B
pacTBope

[IpakTuueckas pabora Ne 5 o
teMe «IIpurorosienue

38 pPacTBOPOB C OIPeACIEHHON https://m.edsoo.rt/ WXUKPAUOA
MacCOBOH JoJieH
pPacTBOPEHHOIO BEIICCTBAY
KonTpomnbnas pabora Ne2 o

39 teme «Kucmopoz. Bomopos. https://m.edsoo.ru/IM7935DRY
Bona»
0] :

40 KCHIBL: COCTaB, https://m.edsoo.ru/STESJINAY
KJIacCU(UKaIs, HOMEHKIIATypa
[Tony4yeHne 1 XUMHYECKHE

41 CBOHCTRA KHCIOTHRIX, https://m.edsoo.ru/8JAZIYWS2
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB
0] :

42 CHOBAHIDL COCTas, https://m.edsoo.ru/SU397HUSC
KIaccu(uKaius, HOMCHKIIATypa
I1

43 OTTYHCHHE 1 XHMITCCIHE https://m.edsoo.ru/GD9A28ROE
CBOICTBAa OCHOBaHUM
K :

44 HEHOTHE: cocTas, https://m.eds00.ru/Q6U4WEBK7
KJaccu(uKaIus, HOMEHKIIaTypa
I1

45 OnuyquHe 1 XHMITHECKHE https://m.edsoo.ru/Z2GCRN45W
CBOMCTBA KUCIIOT
C :

46 oy (cpeaHue) https://m.edsoo.ru/JSNUIM9TJ

HOMEHKJIaTypa, CITIOCOObI



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

nonyquI/m, XUMHUNYCCKHUC
CBOMCTBA

[IpakTuyeckas padora Ne 6.
Pemenne skciepuMeEHTAIBHBIX

47 3a7a4 1o Teme «OCHOBHBIC https://m.edsoo.ru/S8D13JF7V
KJIACChI HEOPTAHHYECKUX
COCIUHEHUN
['enernueckas CBA3b MEXKIY

48 KJIaCCaMH HEOPTaHUIECKIX https://m.edsoo.rt/YDS6ZRE31
COeIMHEeHU

49 O6O6erHHe 11 CHCTEMATHSAMHA https://m.edsoo.ru/STBUOEEYN
3HAHUH
KonTtponbnas pabora Ne3 mo

50 teme "OCHOBHBIE KJIaCChI https://m.edsoo.ru/AFA7IDULD
HEOPraHWYECKUX COCAMHEHUN"
[IepBble mONBITKN

51 KIACCH HKALIHMH XHMHHCCKHX https://m.edsoo.ru/COV3ICC214
anemeHToB. [loHsTHE O TpymnIIax
CXOJIHBIX 3JICMEHTOB
[Iepronnueckuii 3aKOH 1

sp | Ilepmommieckas cuctema htps://m.edsoo.r/X9FINR3US
XUMHUYECKHX djiemeHToB 1. 1.
Meunpeneesa

53 [Tepuosl, TpymIIBl, MOATPYIIIHI https://m.edso0.ru/NOMWWJRXN

54 Crpoenne atomos. Coctas https://m.edsoo.rt/IMUDOMRSH
aTOMHBIX sifep. M30Torb!

55 CTPOCHHE DIICKTPOHHBIX https://m.edso0.ru/TOSYNVEB2

000JI0YEK aTOMOB DJIEMEHTOB



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

[Tepnoanueckoii cucremsl /1. U.
Meupeneena

56

XapakTepuCTUKa XMMHUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHa JJIA pa3sBUTHA HAYKU U
npaktuku. [. . MenaeneeB —
Y4EHBIN, IEJAror U rpak1aHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHslit ypok. O6o0meHme
U CUCTeMaTu3alus 3HaHuH /
Bcepoccniickas mpoBepoyHas
paborta

https://m.edsoo.rw/ZCQTRPO8Y

59

KonTtponbHas padora Ne4 o
teme «CTpoeHue aroma.
XuMudeckas CBsI3bY /
Bcepoccniickas mpoBepoyHast
paborta

https://m.edsoo.ru/FTIZF99WF

60

:‘)HGKTpOOTpI/IHaTeHBHOCTb
aTOMOB XMMHWYCCKHX
3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HNonHas xuMH4ecKast CBI3b

https://m.edsoo0.ru/3SY1RJKVI

62

KoBanenTHas nomnsipHas
XUMHYECKasl CBSI3b

https://m.edsoo.ru/EOL3IMT2AE

63

KoBanenTHas HCTIOJIIPpHAaA
XUMHNYECCKas CBA3b

https://m.edsoo.ru/9Y VR3FUXI

64

CreneHp OKUCIICHUS

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHUCITUTETBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTEIIBHBIC PEAKIIUN

66 OKucIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIil ypok. O6001IeHIE

67 11 CHCTCMATHIAMIT SHATHI O 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHHe aToma.
XuMuyeckas CBI3b»
PesepBHbIil ypok. O6001eHIE

68 N 1 https://m.edsoo.ru/7DNRBZ948
W CUCTEMaTH3aIis 3HAHUN

OBIIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE

Tema ypoka KonTtpouabnbie | IIpakTnueckue
n/n Bceero HU3y4eHusi | 00pa3oBaTebHbIC PeCypPChI

padoThI padoThI

[Iepronnueckuii 3aK0OH.

1T
CpuosEeckad cuetemMa 1 https://m.edsoo.ru/ECRKA90OAY

XUMHYECKHX d1eMeHToB /1. U.
Meneneena

BaKOHOMepHOCTI/I B

2 HSMCHCHHH CBOUCTE 1 https://m.edsoo.ru/GNJPEROFB
XUMHUYECKHUX AIIEMEHTOB

MIEPBBIX TPEX NEPUOIOB

Knaccudukanus u
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/WTO1WRA2Q
HEOPraHMYECKUX BEIIEeCTB

Bunper xumudeckoii cBSI3U 1
4 THUIIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/UI4Y SCFRV
pEETOK

KonTtponsnas padora Nel mo
teMe «lloBTOpeHue n

5 yriryOJieHne 3HaHUH 1 1 https://m.edsoo.ru/J4X87ZN212
OCHOBHBIX Pa3JIeJioB Kypca 8
KJ1acca

Knaccudukanus XuMruaecKux
6 peaKIuil o pa3IuYHbIM 1 https://m.edsoo.ru/X8XAE7E2]
pU3HAKaM

7 [TonsiTHe 0 cKOpOCTH 1 https://m.edsoo0.rt/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XUMHYECKOW PEaKIUU.
IToHsITHE O TOMOTEHHBIX U
FeTEPOTeHHBIX PEaAKIUIX

IToasATHE O XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BITUSIIOIINE Ha CKOPOCTh
XUMHYECKOW PEaKIuu U
ITOJIOKECHUE XUMHYSCKOTO
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTETBHO-
BOCCTAHOBHUTEIIBHBIC PEAKIIAN

https://m.edso00.ru/648V11026

10

Teopus 2IEKTPOIUTUYECKON
mucconuanyu. CUIbHBIE U
ci1abble SJIEKTPOITUTHI

https://m.edsoo.ru/2KCYCLZ16

11

Honnble ypaBHEHHs peakiuii

https://m.edsoo0.ru/VN2SBINIR

12

XUMHYEeCKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHHI B CBETE
MIPEICTaBICHUI 00
BJIEKTPOJIUTUUECKON
JMCCOIAIH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA CONEN
B CBETE MPECTaBIECHUN 00
AIIEKTPOIUTHUYECKON
JTUCCOLIMAIIUT

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponuse conen

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHue 1
cUCTEMATU3aLMs 3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas pabora Ne 1.

https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

«Pemenne
SKCIEPUMEHTAIBHBIX 33724

17

KonTtponsHas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAS]
aucconuanus. XuMUYECKHe
peakuuu B pacTBOpax»

https://m.edsoo.ru/9RKILZDNUX

18

OO01mas xapakTepucTHKa
rajgoreHoB. XUMHYECKUE
CBOICTBa Ha MMPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ComsiHast
KHCJIOTa, XUMHYECKHE
CBOMCTBA, MOJIyYEHHE,
MpUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktrueckas padota Ne 2 mo
teme «[lomydyenue consHoi
KHUCJIOTBI, U3yUEHHE €€
CBOWCTB»

https://m.edsoo.ru/PVEXIYWEG

21

BbraucieHus mo ypaBHeHUSM
XUMHYECKHX PEaKIIHH, SCIIH
OJIMH U3 PEarcHTOB JaH B
HU30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO61as xapakTepucTHKa
aneMeHTOB VIA-rpynmnsl

https://m.edsoo.ru/VMWKERSEP

23

AIoTponHbIe MOIU(DUKAIIMH
cepbl. Haxoxnenue cepsl v €€
COEIMHEHUI B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoaopoji, CTpOEHHUE,

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

(1)I/ISI/I‘~IGCKI/I€ U XUMHUYCCKHUC
CBOMCTBA

25

Oxcuppl cepsl. CepHas

KUCIIOTa, GPU3NIECKUE U
XUMHUYECKHE CBOMCTBA,

pUMEHEHNE

https://m.edsoo.ru/ULRFLLCHH]1

26

XUMHUYECKUE PEAKIIUH,
JeKalUe B OCHOBE
IPOMBIIIEHHOTO CI0co0a
MOJTy4YCHUA CCpHOfI KHCJIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXaIoIIei cpeasbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuncienue MaccoBor 10U
BBIXOJ1a IPOAYKTA peakIuu

https://m.edsoo.ru/HSJE186WN

28

OO1w1as xapakTepuCTHKa
3J1EMEHTOB V A-rpynisl. A30T,
pacnpocTpaHEeHUE B IPUPOJIE,
bu3nYECKrEe M XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMUak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA,
MOJIyYECHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTrueckas padota Ne 3 mo
teme «I[lomyyenne ammuaka,
M3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/JORP641F]

31

A3oTHas KHCIO0TAa, €€
bu3nYecKue 1 XUMHIECKUE

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

CBOWCTBA

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MHUHEPaJIbHBIX YA0OPCHHA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIOIIEeH Cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Oxcun docdopa (V)
u GocdopHast KucoTa,
q)HSI/ILIeCKI/Ie U XUMHNYCCKHE
CBOMCTBA, ITOJIyYEHUE

https://m.edsoo.ru/GDQJSO3WP

34

Hcnons3oBanue pochaTos B
Ka4eCcTBE MHUHEPAIBHBIX
yaoOpeHuit. 3arps3HeHHe
MPUPOTHON CpeIbl
dbocdaramu

https://m.edsoo.ru/UAZ3IHU65V

35

Yrnepon, pacupocTpaHeHue B
npupojie, PU3NIECKUE u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupsl yraepoaa, ux
buznyecKue 1 XUMUIECKHE
CBOMCTBA. DKOJIOTMYECKUE
npo0JIeMbl, CBA3aHHBIE C
okcuaom yriepona (IV)

https://m.edsoo.ru/OXQAPGNCF

37

YroapHasg KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas padora Ne 4 o
teme "[lonyuenue
YIJIEKHCIIOro Ta3a.

https://m.edso00.ru/G2HZXQGCS8



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

KauectBenHas peakuus Ha
KapOoHaT-uoH"

39

[TepBoHauanbpHBIC TOHATHS 00
OPraHUYECKHX BEMIECTBAX KaK
0 COEIMHEHHUAX yTiepoa

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ H €T0 COCONMHCHUA

https://m.edsoo.ru/75JXNHOI&

41

[IpakTuueckas pabora Ne 5.
Pemenne
9KCHEPUMEHTAJIbHBIX 3aj1au 10
Teme «BaxHelmue
HEMETAJJIbl U UX COCTUHEHMSD)

https://m.edsoo.ru/O7EED0D7Z

42

KonTponbnas pabora Ne3 mo
TeMe «Baxueinine
HEMETAJUIBI U UX COEIUHEHU

https://m.edso00.ru/S85J9UGH3

43

OO01as xapakTepuCcTHKa
XUMHUYCCKUX 3JICMCHTOB —
MeTaiuioB. Merannndueckas
CBSI3b M METAJNINYECKAs
KpUCTaJUTHYeCKas peméTka.
dusnueckue CBOHCTBA
METaJLJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METAaJIJIOB.
DIIEKTPOXUMHUYECKUH P
HANPSOKEHUN METalIOB

https://m.edsoo.ru/Z7YRNPAEW

45

Oo61mme crocoObl MOTyYeHHS
MeTtaioB. CIiaBbl.
BbrancieHus mo ypaBHEHUSAM

https://m.edso00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

XMMHYECKHUX PEaKIUi, €CIn
OJIMH U3 PEareHTOB COJACPKUT
pUMECHU

[TonsTHE 0 KOppO3UHK

46 https://m.edso00.ru/4FIGDOWOW
METAJUIOB

47 Illenounbie METaJIIbI https://m.edsoo.ru/X1B4BPUW2

gy | ONCHABH IHIPOKCHIEI https://m.eds00.ru/Q4DX0G3U9
HATPUS U KaJIus

49 Hlenquo3eMenLHLv1e . https://m.edsoo.ru/REOCDYO0K 6
METAJUIBI — KAIBIUHA U MarHuil

50 BaxcueHime coepunenus https://m.edso0.ru/CJRO96CMZA
KaJIbLAS

51 O6obmerme u . https://m.eds00.ru/O5SPXGG1BE
cUCTEMAaTU3alis 3HAHUI

52 }ISGCTKOCTB BOZEL H CI0COOL! https://m.edsoo.ru/ WFMBFTTTP
e€ ycTpaHeHUs
[IpakTrueckas padota Ne 6 mo

53 teMme "JKECTKOCTH BOIBI U https://m.edsoo.ru/NF1ROKBS&J
METO/Ibl €€ yCTpaHeHUs"

54 AroMuHUN https://m.eds00.ru/9ZJ8RD1TV
A N

55 MoTeprbIe CBoficTBa https://m.edsoo.ru/NISKIIOJ5
OKCHJIa U THIIPOKCH]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 OKerpt, THAPOKCHIL! 1 COTH https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u sxenesza (I1I)
O06o0611IEHNE U

58 https://m.eds0o0.ru/NAON6HGKZ

CHCTeMaTH3alus 3HaHU!



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ

59

[IpakTuueckas pabora Ne 7.
Pemenne
SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHeiilme MeTanisl
W UX COCTUHEHHS

https://m.edsoo0.ru/ZN7G0QSMX

60

Breruncnenus no ypaBHeHUSIM
XMMHYECKHUX PEaKIUi, eClin
OJIMH U3 PEarcHTOB JIaH B
W30BITKE WU COJICPIKUT
npuMecH. Beruucinenus
MacCOBOH JOJIM BBIXOJIa
MPOAYKTa PEAKIUU

https://m.edsoo.ru/AYD2HESIY

61

O00011eHue 1
CHCTEMAaTH3aLMs 3HAHUI

https://m.eds00.ru/BETO9VTKOP

62

KonTponsnas pabora Ne4 o
TeMe «BakHenme MeTauibl
U UX COCTUHEHUI»

https://m.eds00.ru/703C804GN

63

BemecrBa u maTepuaisl B
MIOBCEJHEBHOM KU3HU
YeJ0BeKa

https://m.edso00.ru/OFI32JMT0

64

XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIlIeH Cpeabl

https://m.eds00.ru/9ANGYEYQI

65

Ponp xuMuu B penieHuu
9KOJIOTHYECKUX MPoOIeM

https://m.edso00.ru/180Q203Y?28

66

PesepBHeIit ypok. O600IIeHHE
U cUCTEMAaTH3alus 3HaHu!

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHrlit ypok. O6001IeHme
U CUCTEMAaTH3allUs 3HAHUN

https://m.edso00.ru/P52TJZNXV



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

68

Pesepubril ypok. O600meHIe
W CUCTEMAaTH3allis 3HaHUU

https://m.edsoo.ru/TMK36TIZG

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

68



https://m.edsoo.ru/TMK36TJZG

Cucrema OLeHKH pe3yJIbTATOB

Kpurtepun oneHnBaHus 1o XuMuH

[Ipu oneHke yueOHBIX TOCTUKEHUN ydallluxcsl IPUMEHSETCS] KpUTepHallbHasl CUCTEMA
OLIEHMBAHMA MO NMATHOAIIIBHOM 1IKajie (0OTMeTKa« | »HecTaBUTC):

Kpurepun oieHKH yCTHOT0 0OTBeTA.
OtMmeTka«S» cTaBUTCS, €CIINU:

®  OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YUYEHHBIX TEOPUL;
® Marepual U3JI0KEH B JIOTHYECKOM MTOCJIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
®  OTBET CAMOCTOSITEIIbHBIN.

OtmeTrka«dy CTaBUTCS, €CIIH;

® OTBET IOJIHBIM U HpaBI/IJ'H:HHﬁ Ha CHOBAHUU U3YYCHHBIX TCOpHﬁ;
® Marepual H3JI0KEH B OHpeHeHCHHOﬁ JIOTHYECKOH IOCICJ0OBATCIIBHOCTH,

Py 3TOM JIOMYIIEHBI JBE-TPU HECYIICCTBEHHBIC OIIMOKH, HCIPABICHHBIE II0
TpeOOBAHUIO YUUTEIS.
OtMeTKa«3» CTaBUTCS, CCIIU:
®  OTBET IOJIHBINA, HO TPU ATOM JIOMYIIEHA CYIIECTBEHHAS OIINOKA;
®  WJIM OTBET HE IOJHBIM, HECBA3HBIM.
OTtmeTKka«2)» CTaBUTCSA, €CIIH:

® @pu OTBETE OOHAPYXKEHO HE IOHMMAHUE YYaIIUMCS COJACpKaHUS y4eOHOTO
MaTrepuana;

® WM JONYLIEHBI CYIIECTBEHHBIE OIINOKU, KOTOPbIE YYalllUics HE MOKET UCIIPABUTh
IIPY HABOJSLLMX BOIIPOCAX YUUTEIIS;

¢ JIuOo npu OTCYTCTBUU OTBETA.

OueHka 3KCNePUMEHTAIBHBIX YMEHHUIA.
OneHka CTaBUTCS Ha OCHOBaHMM HAOJIONEHUS 3a Yy4YallUMUCS B XOJe
BBITNIOJIHEHUS IPAKTUUECKON pabOThl U MMCBMEHHOTO 0TY€eTasza padoTy.

OTMmeTKa«S» CTaBUTCA, CCIIN:

e PaboTa BHINIOJHEHA TMOJIHOCTHIO M 0€3 OIHMOOK, CleNaHbl MpaBUIbHBIC HAOTIOACHUS U
BBIBOJIBI,

¢ DKCINEpPUMEHT OCYIIECTBIICH MO TUIaHy C YY4eTOM TpeOOBaHUI TEXHUKHU 0€30MacHOCTH
paBWII PabOTHI C BEMIECTBAMU U 000Dy IOBAHUEM;

¢ [IposiBiICHBI OPraHU3aIlMOHHO-TPYIOBBIC YMEHHUSI, TOICPKUBAKOTCS YUCTOTA H TMTOPSIOK
Ha
Pabouem mMecTe, SJKOHOMHO HCIIOIB3YIOTCS PEAKTHUBEI.

Otmerka«4dy CTaBUTCS, €CIIN:
e PaboTa BBINIOJIHEHA TTPABUIILHO, CIICTAHBI IPABIILHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPH
ATOM SKCIEPUMEHT MPOBEJICH HE MOJTHOCTHIO;

® nu momyiieHsl He CYIIECTBEHHBIE OTMOKHU B padOTe C BEIIeCTBAMU U 000PYI0BAaHUEM.
OtmeTka«3» CTaBUTCS, €CIIH:

e Pa0ora BbINOJHEHA MMpaBUJIbHO HC MCHECC, YCM Ha IIOJIOBUHY,



® UiIu AONYIICHA CYHICCTBCHHAs oIInOKa B XO04€ OJBKCICpUMCHTA, B O6’bﬂCH€HI/II/I, B
odopmiieHHnH U paboThl, B COOJIIOIEHNH MPaBUJI TEXHUKU 0€30MacHOCTU Mpu paboTte ¢
BEIIECTBAaMH U 000PYI0BaHUEM, KOTOPAst UCHPABISIETCS IO TPEOOBAHHUIO YUUTEIS.

OTtMmeTKka«2)» CTaBUTCS, ECIIN:

e jomymieHsl JBe (M Oosiee) CYHIECTBEHHbIE OIMMOKH B XOJ€ OSKCIEPUMEHTa, B
00BsICHEHNH, B OOPMIICHUU PAOOTHI, B COOIMIOICHUH MPaBUJI TEXHUKH 0€30MacHOCTH,
KOTOPBIC YYAITUICS HE MOXKET UCTIPABHUTH JJaXKe MO0 TPECOOBAHUIO YUUTES,

® paboTa HE BBIMIOJIHEHA, Y YYalllerocs OTCYTCTBYET HKCIIEPUMEHTaIbHbIE YMEHHUS.

OueHka ymMeHU#l peliaTh pacyeTHbIe 3aJa4H.
OT1meTka «5»

CTaBHUTCS, €CIIH, B JIOTHYECKOM PACCY)KICHHU U PEIICHHH, HET OIMHUOOK, 3ajada perieHa
paIMoHaIbHBIM CIIOCOO0M;

OtrmeTrka «4» CTaBHUTCS, €CIIM, B JIOTHYECKOM pACCYXKIECHHUM ¥ PEIICHWH, HeT
CYHICCTBCHHBIX OH_II/IGOK, HO 3aJla4a pCUICHa HC pallMOHAJIbHBIM CHOCO6OM, WM OO0IYHICHO
He 0oJiee IBYX HE CYIIECTBEHHBIX OIMUOOK.

OtTMmeTKa «3»

CTaBUTC, €CJIH, B JIOTHYCCKOM PACCYXIACHUU, HCT CYHICCTBCHHBIX OHH/I60K, HO JOITyIgeHa
CYHICCTBCHHAA OIIMOKA B MAaTEMAaTHYECKHX pacucrTax.

OrTMeTKa «2»

CTaBUTCS, €CJAM HMEIOTCS CYIIECTBEHHbIE OIIMOKM B JIOTHUYECKOM pacCyXICHHUH U B
pELIeHNUH; OTCYTCTBYET OTBET Ha 3aJ[aHHeE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.

OTMeTKa«S»
CTaBUTCS, €CJIM: OTBET MOJHBINA U MPaBUILHBINA, BO3MOKHA HE CYIIECTBEHHAs OIINOKA.
OrmeTka«d»

CTaBUTCS, €CJIM: OTBET HE MOJHBIN WK JOMYIIEHO, He OoJiee ABYX HE CYIIECTBEHHBIX
OLIHOOK.

OTMeTKka«3»

CTaBHUTCA, €CJIN: pa60Ta BBITIOJTHEHA HE MCHCC YEM HAIIOJIOBUHY, JOMYIICHA OJJHA
CYHICCTBCHHAA OIIMOKA U IIpu 5TOM ABC-TPU HC CYIICCTBCHHBIC.

OTMeTKa2»

CTaBUTCS, €CIM: padoTa BHIMOIHEHA MEHBIIIE, YeM Ha MOJIOBUHY WJIH COACPKHUT HECKOIBKO
CYIIECTBEHHBIX OMMOO0K, OO0 paboTa HE BBIMOJIHEHA.

[Ipu ouieHKe BBINOJHEHHUS TUCBMEHHOW KOHTPOJIBHON paboThl HE 00X0AUMO
YUUTHIBaTh TPEOOBaHUS €AMHOT0 OpdorpauuecKoro pexxuma.

Onenka TecTOBBIX padoT.



TGCTLI, COCTOAIUC U3 IISITU BOIIPOCOB MOJKHO HCIIOJB30BATH IIOCJIC H3YUCHUA
Ka)XJI0ro Marepuania (ypoka).

Tect n3 10—15 BonpocoB UCIONB3YETCS AJIs IEPUOANUECKOTO KOHTPOJIS.

Tectusz 20—30 BonpocoB HEOOXOJUMO UCIIOIB30BATh AJIE UTOTOBOT'O KOHTPOJISL.

[Ipu

OLICHUBaHNH HCIOJIb3YCTCA

clemylomas IIKajga: JUId  TecTa W3  ISTH

BOITPOCOB

OLICHK (2.

HET OIINOOK—OIIEHKAK5);
OJIHA OIIMOKa—OIEHKa«4d»;
JIBE OIINOKH—OIIEHKA«3»;
TPU OLIMOKU —

e Jlna tecta us 30

BOIIPOCOB:

e 25—30 nmpaBWIbHBIX OTBETOB—OLICHKAKS;
® 19—24 npaBUIbHBIX OTBETOB—OLIEHKAa«4»;

12—18 npaBUIBHBIX OTBETOB—OILICHKA«3»;

® MeHble 12 NpaBUIbHBIX OTBETOB—OLIEHKAK2).

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

[To teme: «llepBoHayanbHbIE XUMHUYECKUE TOHSITUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKMX TIOHSTHI: aToMm,
MOJICKYJIa, XMMHYECKHUH SJEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE
BEIIECTBO, CMech (OJHOpPOJIHAs W HEOJHOPOIHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJIMYEeCTBO
BEILIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas J0Js XUMHUYECKOIO
9JIEMEHTa B COCIWHEHWHU, MOJIAPHBIN 00BEM, XUMUYECKAsh PEaKIvs,
knaccupuKalusg — peakiuil:  peakuud  COCOUHEHHs,  PEaKIuu
pa3loKEeHUs, PEAKIMH 3aMEIIeHHs, pPeakIuu OoOMeHa, 5K30- |
SHAOTEPMHUUYECKUE PEaAKIHNH, TEeTIOBOW 3 EKT peakiuu, pacTBop,

MaccoBast J10JIs BEIIeCTBA (MPOIEHTHAS KOHIICHTPAIIKs) B PaCTBOPE

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA |

IIPUMCHSTD O9TU IIOHATHSA ITPU OINMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBlIeHUS (opmyn

) BELIECTB U YPAaBHEHUI XUMUUYECKUX peaKLni
pacKpblBaTh  CMBICT  3aKOHOB  COXPAaHEHHS MAacChl  BEIECTB,
1.4 IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo
L ONpeAeNATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSIX
L6 KJaccu(UIUpPOBaTh XUMHYECKHE peakiuu (M0 YHCIy U COCTaBy
' YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D PeKTy)
L7 BBIUMCIISTH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
' BELLECTB
L8 BBIYUCIISATh MAacCOBYIO JIOJIIO XUMHUYECKOTO 3JeMEHTa Mo (opmyie
' COETMHEHMS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
IPUMEHATh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HaOJI0JCHUE,
1.10 U3MEpPCHHE,  MOJICIIUPOBAaHUE,  OKCIEPUMEHT  (peallbHbIH |
MBICJICHHBIN )
2 I1o Teme: «BaxHenmue npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB)
51 pPacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHX [IOHITHM: OKCHI,
' KHCIIOTa, OCHOBaHUE, COJb
25 OTNpeAeNATh MPUHAIICKHOCTh BEIIECTB K ONPEIeIEHHOMY KIlaccy
' coeZiMHeHui o popmynam
23 KJaccu(puIMpOBaTh HEOPraHMUECKUE BEIIECTBA
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHME CBOICTBa
24 BEULIECTB Pa3IMYHbIX KJIACCOB, MOJTBEPXKJasi ONKCAHUE NPUMEPAMHU
MOJICKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIIHiA
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
2.5 KAueCTBEHHOTO0 COCTaBa, BO3MOXHOCTH IIPOTEKAHUS XUMHUYECKUX
IPEBpAIICHU B Pa3IMUHbIX yCIOBUIX
clefoBaTh IMpaBWJIaM TIOJb30BAaHUS XMMUYECKOW TOCYyAOH H
1a00paTOpHBIM 000pY/JOBaHHEM, a TaKXKe NpaBWiIaM OOpalIeHUs C
2.6 BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKUUSMHU [0 BBIIOJIHEHUIO

71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO

ra3zo00pa3HpIX BEIIECTB (BOAOpOAA M KUCIOpPOa), MPUTOTOBICHHUIO




pacTBOpOB € ONPEACNIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 11O
pacno3HaBaHUIO pPAaCTBOPOB WIeJIoYed U KUCIOT C IOMOIIbIO

WH/UKATOPOB (JIakKMYC, (heHoIpTaIeHH, METUIIOPAHXK U JAPYTHUE)

2.7

IMPOBOJAUTD paC‘léTH 10 YPpaBHCHHUIO XUMHYECKOM pCaKnu

ITo Teme: «llepuommueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBsi3b. OKHCIHUTENLHO-BOCCTAHOBUTEIIHLHBIE peaKnum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHN: AIpO aToMa,
JNEKTPOHHBIA CJOW aroma, aroMHas OpOWTalb, pagUyCc aroma,
XUMUYECKasl CBA3b, IOJISIPHAS W HEMOJSIPHAS KOBAJIEHTHAs CBS3b,
JJIEKTPOOTPULIATEILHOCT, HOHHAS CBA3b, HWOH, KaTHOH, AaHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYECKHUEC DJIEMECHTHI

33

OTHCHIBaTh U XapaKTepH30BaTh TaOnuuHyto ¢Gopmy Ilepmommueckoii
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuy4aTb IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpynma)y,

«MaJbIe» M «OOJIBbIINE) Nepruoabl

34

packpbeiBaTh cmbich llepuomnueckoro 3akona JI.M. Menaeneena:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX OJJIEMEHTOB OT HUX TnoyiokeHus B Ilepuoanueckoit

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOpPhIE HMMCIOTCS B  TabiwIe
«Ilepuonnyeckass  cucTeMa  XUMHYECKMX  djemeHtoB  J[.M.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjpa, oOImee 4YHCIIo

AJIEKTPOHOB U PACIPEAEIECHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHb OKHUCJIICHUA SJIECMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

3.7

OTIpENIeTIATh BUJ XUMHYECKOM CBsI3W (KOBaJeHTHAsT W WOHHAs) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus




pe3yJibTaTa

1

IIo Teme: «BeliecTBoO 1 XUMHYECKas peakuus»

1.1

pacKpbIBaTb CMBICJII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBoOp,
AEKTPOJIUTHI, HEDJEKTPOIUTHI, AIIEKTPOJIUTUYECKAs IUCCOLUAINS,
peakuuy MOHHOro OOMeHa, KaTalnu3aTop, XUMHUYECKOe DPAaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEND,
BOCCTAHOBUTEIIb, OKHCICHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, = XUMHUYECKas  CBA3b  (KOBAJIEHTHAs, HWOHHaf,
MeTalyIn4yeckas), KpUCTaJJIM4ecKas pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU pE€aKuun

1.2

HIUIIOCTPpUPOBAThL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHH H

IMPUMCHSATD OTU IMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[CHI/If/'I

1.3

COCTAaBJIATb YPABHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconanuun KHCIIOT,
IIEJT0YEe W COJIeH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS PpPEaKIMil

HUOHHOTO OOMEHA

1.4

PACKpbIBATh CYIIHOCTH OKHCIMUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ

MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCa dTHX peaKIuit

1.5

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pEAKIUU

Ilo Temam: «Hemeramnsl ¥ HX COEOUHEHHUS» U «MeTawisl U HX

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U CHEIU(PUIECKIE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpXkIasi OINHUCAHUE
npUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHMI COOTBETCTBYIOLIUX

XUMHYECKUX PEAKIUi

2.2

COCTAaBJIATHL YPAaBHCHUA peaKum”I, NOATBCPKAAOIUX CYHIECCTBOBAHUC

TeHETUYSCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAHHUA XHUMHUUYCCKUX HpeBpaH_leHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUSX

24

CIENOBaTh MpaBUJaAM TMOJb30BAHHS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKE MpaBUIaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO

Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IO MOJJYUYCHUIO U CO6I/IpaHI/IIO




ra3o00pa3HbIX BEIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

IpOBOAWUTL PCAKIHUH, MOATBCPIKAAIOIINEC KaueCTBEHHLIM COCTaB

Pa3JIMYHbIX BCIICCTB: PaACIIO3HABATh OIBITHBIM HYTéM XJIopua-,

2.5 Opomua, woamn, KapOoHat, ¢ocdar, cwimkar, cyibdar,
TUAPOKCUINOHBI, KaTHOHBl aAMMOHHUS, MOHBI HM3YyYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpax HEOPraHUYECKUX BEILIECTB

3 ITo Teme: «XuMus U OKPYIKaAOILIAsL Cpeay

11 pacKpbIBaTb  CMBIC OCHOBHBIX XMMHMuYeckux mnoHsarui: [IJIK

' BELIECTBA; KOPPO3Hs METAINIOB
IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTENBHON JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3alINIO,

19 BBISIBJICHHE NPUYMHHO-CJIE/ICTBEHHBIX CBSI3¢d — Ui  HW3Yy4YEHHUS

CBOMCTB BEILIECTB M XUMHUYECKUX pPEAKLUUW; €CTeCTBEHHOHAYyYHbIC
METOAbl TIO3HAHUS — HAOIIOJeHNEe, HW3MEpEHHe, MOJICTUPOBAHHE,

IKCIIEPUMEHT (PEanbHBI U MBICTICHHBIN )

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COlep:KAHUS

1

HepBOHaqaﬂbHBIC XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHHM B KM3HM YelOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPErarHoe COCTOSIHUE

BC€IICCTB

1.2

ITousTue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmecent

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckrue d3ieMeHThl. CHMBOJIBI  XHMHYSCKHX

aeMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

XuMu4yeckas (I)OpMyJIa. BameHTHOCTE aTOMOB XMMUYECKHX DJIEMCEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIIICCTB. OTtHocHTENLHAS aTOMHast Macca.
OTtHocHUTEIbHAS MOJICKYJISIpHAd Macca. MaccoBas gods XMMHYECKOTO 3JI€MEHTa

B COCAUMHCHNHN

1.5

KomnuectBo BemecrBa. Mosb. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHWYCCKUX COCI[I/IHGHI/Iﬁ




1.6

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XUMHYCCKAs p€akuuga u eé IIPU3HAKH.
3akoH COXpPAaHCHUA MACChI BCIICCTB. XUMHYECKHUE YpaBHCHU. KJ'IaCCI/I(bI/IKaLII/IH

XUMHUYECKHUX PeaKIUil (COeTMHEHMs, pa3I0KeHus, 3aMeIlIeHNs, 00MEeHa)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJIOM, C MpaBUIaMU
paboTel B JabopaTopur W NpUéMaMH OOpalleHHs C JIabOpaTOPHBIM
000pyZI0BaHHEM, H3yuy€HHUE M ONUCaHHEe (QU3UYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (MIIaBJICHHE BOCKa,
TasHHE JIbJIa, PACTHPAHHUE caxapa B CTyNKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIIEHWH, HAOIIO/IeHHEe M OIUCaHue
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOpPUAOM Oapus, pas3iokKeHHE
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE Keie3a C PACTBOPOM
commu meau(1l), m3ydenue crmocoOoB pazaenieHus: cMecei (C MOMOIIBI0 MarHuTa,
bunbTpoBaHue, BbIMIApUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeacHUE
OUYMCTKHU TTOBAPEHHOU COJIH, HAOIIO/ICHUE W OMTUCAHKE PE3YJIHTATOB MPOBEACHUS
OTbITa, WUTIOCTPUPYIOIIErO 3aKOH COXpPaHEHHs] MacChl, CO3JIaHuEe MoJenei

MOJIEKYT (IIIapOCTEP>KHEBBIX )

Baxneiumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucinopong — ajeMeHT M mpocToe
BeulecTBo. Haxoxnenuwe kuciaopojia B mpupoje, (pU3sMueckrue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Okcunpl. [Ipumenenue kucnmopona. CrocoOs
MOJIy4YeHHUs1 Kuciopoja B jaboparopud M HpoMbIIIeHHOCTH. KpyroBopot

Kuciopoaa B npupojae. O30H — annoTponHas MoupUKAIM KHCI0pPoaa

2.2

TennoBoil 3 PekT XUMUUECKOI peakluu, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U DHIOTEpPMUYECKUE peakiu. TOIINBO: yrojib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCUJICHHE TapHUKOBOTO 3(pekra, pazpylieHne 030HOBOTO CI0s
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Bopopon — snemeHT u mpocroe BemecTBo. Haxoxxnenue Bomopona B NMPUPOIE,
¢u3NMUecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOYyUYCHUSI.

Kucmaote! 1 conmu
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Monsipablit 00BEM razoB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CBOWMCTBA BOJbl. Boga kak pacTBoputTenb. PacTBOpBHI.
HaCBIH_IeHHble 1 HCHACBIIIICHHBIC paCTBOpBI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBass 1071 BeleCTBAa B pacTBope. XHUMHUYECKHE CBOWCTBA BOJBI.

OcHoBanust. Ponp pacTBOpoB B NMpupOJE M B KM3HM 4denoBeka. Kpyrosopot




BOABI B TpuUpoJe. 3arps3HEHHe NpUpPOAHBIX BoA. OxpaHa U OYMCTKA

MMPUPOIHBIX BOJ

Knaccudukanus Heopranuyeckux coeauHeHuidd. Oxcuabl. Kiaccudukanus

OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, aM(OTEpHbIE) U

20 HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKHE
CBOMCTBA OKCHIOB. [lomyyenue okcuaoB
OcnoBanms. Knaccudukanus OcHOBaHMU: MIETOYM M HEPACTBOPUMBIE
2.7 ocHoBaHus. HomeHknatypa ocHoBanuil. dusnyeckne U XMMUYECKHE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHUIA
Kucnotel. Knaccudukarmus kucnor. Homenknatypa kucnor. Dusnueckue u
2.8 XUMHYECKHE cBoMcTBa KUCIOT. Pan axktuBHocTH MetauioB H.H. Bekerosa.
[Toyyenue kucior
9 Comu. Homenknartypa coneil. @u3znueckue U XUMHUYECKHUE CBOMCTBA COJICH.
' [Tommyuyenue conen
2.10 ['eneTnueckas CBA3b MEXAY KJIIACCAMH HEOPTAHMYECKUX COCUHEHNN

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACPKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOMIOEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMIJICHUE C
oOpa3liaMu OKCHUJIOB M OINHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozioposa ¢ okcuaoMm Mmenu(Il) (Bo3MOXKHO UCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJBI C MeTallaMu (HaTpUEeM M KaJbI[HEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHHUE W3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHe
B3auMmojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEAKLUN HEUTpaIU3aluHy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTajula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BakHelmue kiacchl HEOPTaHUYECKUX

COEIUHEHUN




Ilepunonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 2JIEMEHTOB
.. MenaeneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBbie TOMBITKH KiIacCH(PUKAIMU XUMHUYECKUX dlieMeHTOB. [loHsTne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIC METalIbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIE 00pa3yroT amQoTepHBIC

OKCHUABbI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3semeHToB 1. 1.
Meneneesa. Koporkonepuoanas u JUIMHHOTIEpHOAHAS bopmbI
Ilepuoanueckoit cuctembl xuMuueckux osnementoB J[.M. Menzaeneesa.
IIepuoasl m rpynnel. PU3MYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyuIibl 3JICMCHTA

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI04YeK aroMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremol .M. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeuuto B Ilepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aToOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMICTB MO TpynmaM M MEepUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoit CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W TnipakTuku. .M. MeHneneeB — y4€HbIl U

TpaXXJaHUH

3.5

Xumudeckas cBsa3b. KoBaneHTHas (HOJ'ISIpHaH 151 HeHOHﬂpHaﬂ) CBA3b.

3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYECKHX 3JIEMEHTOB. MIoHHas CBI3b

3.6

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkIuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUA. OKHUCIIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYeCcKU OKCIICPUMCHT: H3YYCHHUC o6pa3u013 BCIICCTB MCTAJIZIOB H
HCMCTAJJIOB, B3aHUMOJICHCTBHE THUAPOKCHAA HUHKAa C paCTBOpaMMu KHUCIOT H
menoqeﬁ, IMPOBEACHUE OIIBITOB, WIITIOCTPHUPYIOIIUX IPUMEPbl OKUCIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (frOpeHue, peakliuu pas3ioKeH!sl, COEIUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

BGHICCTBO N XUMHYECKas pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4YeCKuX 35emMeHToB J[. 1.

MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB




XUMHUYCCKUX OJJICMCHTOB IICPBBIX TpéX nepruoaoB, Kajausd, KajlbLUA W HX
COe,[lI/IHeHI/Iﬁ B COOTBETCTBHH C IIOJIOXKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBSI3U. THUIBI KpUCTANIMYECKUX
pPElETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
Y BHJA XUMUYECKO# cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOpPraHHYECKUX
BELIECTB (MEXAyHAapoaHas U TpUBHANIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K PAa3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COCIWHEHH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCHICCTB

1.3

Krnaccudukanuss XuMHYecKuX peakiuii Mo pa3IndHbIM NpU3HaKaM (IO YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, o
M3MEHEHHIO CTETEHEeH OKHCICHUS XMMHUYECKUX DJIEMEHTOB, 10 0OpPaTUMOCTH,
[0 yYacTUIO KaTaau3aropa). OK30- M 3HIOTEPMHYECKHE peakluu,

TCPMOXUMHUUCCKUC YPABHCHUS. ITonsarue o CKOpPOCTH XAMHUYECKOU pCaKnuu

1.4

[Tonsitne 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHLIX U I'CTCPOrCHHBIX PCAKIHAX. IlonsaTue 0 XUMHUUECKOM paBHOBCCHUU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIUd W TOJOXKCHHE

XUMHYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE  pEaKLUH, ANIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHUE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUN C MCIOJIb30BAaHUEM METOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOIMTHI.
Katnonsl, annoHsl. MexaHn3m AUCCOLMAIIMN BELIECTB C Pa3IMYHBIMU BHJIAMU
XuMudeckou cBs3u. CteneHp aucconuanuu. CHUIbHBIE U ClIa0ble JEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHHUS pEaKkUUid MOHHOTO OOMeHa,
MOJIHBIE W COKpalIEHHBIE HMOHHBIE ypaBHEHHUS peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMN U coJell B CBeTe NPEACTABICHUNU OO0 3IEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakny Ha MOHBI. [[oHATHE 0 THAPOIU3E CoJIeit

1.7

XUMHUYeCKUU OKCIICPUMCHT: O3HAKOMIJICHHC C MOJACISAMU KPHUCTATINIMYCCKUX
pEImETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB W HeMeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpusl); UCCIEIOBaAaHUE 3aBHCHUMOCTU
CKOPOCTH XWUMHYECKOW pEaKIMh OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOPOB;
WCCIICZIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca

Jucconmuanvym  KHMCJIIOT, menoqeﬁ H cojeH (BOSMO)KHO HCIIOJIB30BaHHUC




BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NpOTEeKaHUs peakluil HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIJICIEHUE Ta3a,
o0Opa3oBaHH€ BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTQHOBUTENIBHBIX PEAaKLUU (FrOpeHue, peakluy pa3iokKeHUs, COeAUHEHHS);
pacro3HaBaHUE HEOPTaHMYECKUX BEUIECTB C NOMOIIBIO KAYECTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel ¥ ux coeTMHEHUS

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne U (PU3NUeCcKre CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOMCTBAa Ha MpUMEpPE XJIOpa
(B3auMozelicTBHE C MeTallylaMi, HEMETaJulaMHy, LiejodaMu). XJIOPOBOAOPOA.
ConsHas kucioTa, XMMUYECKHE CBOMCTBA, MOJyYeHUe, npuMeHeHue. [leficteue
XJIOpa ¥ XJIOPOBOAOPOAA HAa OPraHU3M UelOBEKa. BaxkHenme XJIOpUAbl U UX

HaXO0XKJICHHC B IIPUPOJILC

2.2

OO6mras xapaktepuctuka dieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOPOAA M CEphbl. AJUIOTPONHBIE MOAM(PHUKAIUU
KHCIIOposia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usznueckue M XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IMpeICcTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUECKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTEN Kiacca KUCIOT U crenuduieckre). XuMUYECKHUe
peakiyy, JeKale B OCHOBE MPOMBIIUICHHOTO CIOC00a IMONy4eHUs] CEepHOM
kuciothl. [Ipumenenue. Conu CepHOM KHUCIOTHI, KaUECTBEHHAsT pPEAaKLMs Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ COeIUMHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KaloUleil cpellbl COeIMHEHUSIMU Cepbl (KUCIIOTHBIE JIO0XK[IU,

3arpsA3HCHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €Tr0 NpeaAOTBPAILLICHUA
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OOmast xapakrtepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUSA. A30T, pacClpOCTpaHEHUE B IPUPO/IE,
¢usnyeckue U XuMu4eckue cBoicTBa. Kpyroopor asora B npupoze. AMMHUAK,
ero (usnueckue M XMMHUYECKHE CBOICTBa, MoJdy4yeHHe U npumeHenue. Conu
aMMOHMs, MX (u3MYecKMe M XHMHYECKHE CBOICTBa, MpPHUMEHEHHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJyuyeHHe,
¢usnyeckue M XMMHUYECKHE CBOicTBa (oOIIMe Kak MpeaCcTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B

KaueCTBC MHUHCPAJIbHBIX y,[[OGpCHHfI. XHUMHYECKOE 3arpsA3HCHUC Oprn(anmeﬁ




Cp€abl COCAMHCHUAMU a30Ta (KI/ICJ’IOTHLIG A0XKIU, 3arpsA3HCHHUEC BO3AYyXa, ITOYBbBL

1 BOJOEMOB)
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®ocdop, amnorponHsle Moaudukamuu Gocdopa, GusMUeckrue U XUMHYECKHE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINICCKUE W
XMMHUYECKHE CBOHMCTBa, momydeHue. lcmomp3oBanue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX Y100pEHUM

2.5

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapakTEpHblE CTENEHU OKHCIEHUS. YTIJepol, alUIOTPOIHBIE
Moau(UKaIMK, PACIPOCTPAaHCHHE B TpUPOJE, (PHU3MYEeCKHe W XUMUYECKUE
cBoiictBa. Axcopbuus. KpyroBopor yrinepona B mpuponae. Okcuabl yriepoja,
X (U3MYecKre W XMMHUYECKHUE CBOMCTBA, JCUCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U MPUMEHEHHUE. DKOJIOTUYECKUE TPOOIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepona(IV); rumore3a Tm00anbHOTO MOTEIUICHUS KIWMAaTa; TapHUKOBBIN
sddekr. VYronpHas kuciota U e€ coilu, UX (GUINYECKUE U XUMHUYECKUE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SAIHCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 9TaH, STWIEH, AUETHIIEH, 3TaHOJ, TJULEpPUH, YKCyCHas
kuciorta). Mx cocraB u xummuueckoe crtpoenue. llonstue o Ouomormuecku
BAKHBIX BEILECTBAX: XHUpax, OeNKax, yrieBoJax — U HUX POJU B KHU3HU
yeyloBeka. MarepuanbHOE€ €IMHCTBO OpPraHMYECKUX UM HEOPraHMYeCKHUX

COCTMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IMOIY4YEHHE U
npuMeHeHne. CoequMHEHUs KpeMHUs B npupoje. OOuue npenctaBieHus 00
okcuze kpemHus(I1V) u kpemuueBoii kuciore. CUIMKATBI, UX UCIOJIb30BAaHUE B
ObITY, MEIUIIHE, TPOMBIIIICHHOCTU. BaxxHele cTpouTeabHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KH3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3y4YeHHE 00pa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4EeCTBEHHBIX PEAaKLMHA HAa XJIOPUA-
HMOHbl M HaOJIOJIEHHE MPU3HAKOB HUX MPOTEKaHMs; OMBITHl, OTpa’KaloIIue
¢u3nvecKkne 1 XMMUYECKHE CBOWCTBA TaAJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
HCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB

(ramoreHnIoB); O3HAKOMJICHHE C oOOpa3liaMH cepbl U €€ COeAMHEHUSIMU




(BO3MOXKHO HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOIOEHHWE Tpolecca
o0yriMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4eHHE XMMHYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakuuud Ha cyiab(ar-uoH M HaOIOACHUE MpHu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HoCchHOpPHBIX YI0OpEHUH; OIydeHUE, COOMpaHNe, PacliO3HABAHUE U
U3yYeHHE CBOICTB aMMHaKa; IPOBEJCHHE KAuYeCTBEHHBIX pPEaKLUUH Ha HOH
aMMOHMS U ¢ocaT-uOH U U3Y4YEHHE NPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHUCIOTHI ¢ ME/bIO (BO3MOKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); HU3yYEHHE MOJENEeH KPUCTAIUIMYECKUX
pemwéTok anmasza, rpadura, (QyJIepeHa; O3HAaKOMIIEHHE C MPOIEecCOM
aJicopOIMy PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOra3a; MOJy4YeHUe, coOHpaHHe, paclio3HaBaHME M M3Y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IPOBEJIECHHWE KAueCTBEHHBIX peakiuil Ha kapOoHaT- u
CHJIMKAT-UOHbl M HW3yYeHHE IPU3HAKOB HMX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON HPOMBINUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHBIX

3ajJa4 no teMe «BaxxkHele HeMeTalIbl U UX COCIMHEHUS)

MeTtamisl 1 BX COCIUHCHMUA

3.1

OO6mas xapaKTepuCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosoxkeHus B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB .M.
MenpeneeBa u ctpoeHust atToMoB. CTpoeHHe MeTaioB. MeTtanmiuyeckas CBsI3b U
MeTaJyIn4yeckasl KpUCTaUIMdecKas pemeTKa. JIEKTPOXUMUYECKUN  psf

HanpsH>KEHUHA METaJJIOB

3.2

duznyeckrue U XUMUYECKUE CBOICTBa MeTa/uioB. O0IKe crocoObl MOIyYeHUs
MeTaiuioB. [loHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPaTOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " MPOMBIINIJICHHOCTH
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[lenouynsle MeTauibl: nosiokeHue B llepuonmueckol cucTeMe XHMHUYECKUX
anemenToB [I.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpust U Kasust). OKCUbl 1
THUAPOKCUABLI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJVZIOB MU HX

COeIMHEHUN

3.4

U_[eJIO‘{HOSeMeHBHbIe MCTaJlJIbI MarHui n KaJIbLUH: IIOJIOXKCHUC B

[Iepnonnueckoi cucreme XUMUIECKUX 3ieMeHToB [[.11. MenzeneeBa; ctpoeHue




WX aTOMOB; HaXxOXAcHHE B mpupoac. PuU3MUecKne W XUMHUYECKHE CBOWCTBA
Marfusi M Kanplus. Baxueiimme coeanHEeHUs Kanblus (OKCHUI, THIPOKCHI,

comu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHus

3.5

AmoMuHMiL: ToNoxkeHue B llepuonmyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpo€HHE aroMma; HaxXOXACHUE B mpupozae. Pusznueckue u
XAMHAYECKHAE CBOMCTBA AIFOMUHMSI. AM(OTEpPHBIC CBOMCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoii cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcHuabl, THAPOKCUIAb U conu kene3a(ll) u

xene3a(lll), ux cocras, cCBONCTBA U MOJTyYeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAIIJIOB U CIIABOB,
X (U3MYECKUMH CBOMCTBAMM; H3YyUYE€HHUE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJIA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCJIEAOBAHHE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOpeHHs Kejle3a B KHUCJIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BHJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMH HA MOHBI
(Marams, KanbIus, amroMuHus, nuHka, skeneza(ll) m xemesa(Ill), memu(Il);
HaOII0/ICHUE U OMHCAaHUE MPOIECCOB OKpAaIIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelmue MeTauibl U

nX COCANHCHUA)

XuMUs U OKpy’Karolas cpena

4.1

HoBrie MaTepHrajibl U TCXHOJIOTUH. BemectBa un MaTepuajibl B MOBCEIHEBHOM
JKU3HH YeJIOBEeKa. XUMHS U 300pPOBLE. be3omacHoe HCIONIB30BaHKUE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6bITy. HepBasl IoMoIb Mnpru XUMHYCCKUX O0XKOrax MU

OTPABJIEHUAX

4.2

OCHOBBI  JKOJIOTMYECKOM  TPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxkaromieit cpeasl [T1/IK. Pons XxumMum B pereHun 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHbIE HMCTOYHUKH YTIEBOAOPOAOB (Yroiib, TMPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIbI)







ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemblie TpeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanust Ha ocHose PT'OC

1

[IpencraBnenue:

1.1

0 TIO3HABa€MOCTH SBJICHHH TPUPOABI, TOHUMaHHE OOBEKTHBHOM
3HaYMMOCTH  OCHOB  XUMHMYECKOW Hayku Kak  oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIEeH KyJIbTypbl U
IIPAKTUYECKON JEATEIIBHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOIO
oO1iecTBa; MIOHMMaHUE MECTa XUMUHU CPEIN IPYTHX €CTECTBEHHBIX

HayK

1.2

O HAYYHBIX METOJAAaX ITIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTUUYCCKHUX METOHaxX HCCICAOBAHUA BCUICCTB U H3YUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHEC HUCIIOJIB30BaThb MOACIIN  OJIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccCHOHANBFHOW AESITeThbHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIDKEHUSIX XMMHUYECKON HayKH, YTO TMO3BOJHUT OO0YYaromIuMCs
paccMaTpuBaTh ~ XUMHUIO  Kak  cdepy  cBoed  Oymymei
npoeCCUOHATBLHON EATENBHOCTU U CIeNIaTh OCO3HAHHBIA BHIOOP
XUMHH KaK MpO(UIBHOrO MpenMera MpU IMepexoie Ha YpOBEHb

CpeaHero o0Iero oopa3oBaHUs

Bnagenne cuctemMoil XMMHUYECKUX 3HAHMU U YMCHUC TPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

2.1

BaKHEUIIINE XUMHWYECKUE TIOHATUS: XUMHWUECKUH DJIEMCHT, aToOM,
MOJIEKYJIA, BELIECTBO, IPOCTOE U CII0KHOE BELECTBO, OJIHOPOIHAS U
HEOJHOPOJHAsE CMECh, OTHOCHUTEJbHbIE aTOMHAsi U MOJIEKYJIIpHAs
MAaccChl, KOJIMYECTBO BEILLECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMUIECKast
peaKiysl, peakuuu COECOUHEHUS, PEAKLMU Pa3JIOKECHUS, PEaKLUH
3aMelIeHus, peakuy oOMeHa, TerIoBor 3(p(eKT peakuuu, 3K30- U
SHJIOTEPMHUUYECKHE PEaKIUU, PacTBOP, MaccoBas 101 XUMUUECKOTO

OJICMCHTA B COCIAMHCHHWH, MacCCOoBad JOJII MW TMPOLCHTHAA




KOHIIEHTpAlLlKsl BEILIECTBA B PACTBOpE, SAPO aToMa, 3JIEKTPOHHBIN
CIIOW aroMa, aTOMHas OpOWTallb, PagUyC aToMa, BaJEHTHOCTH,
CTENIEHb OKUCJICHUS, XUMHUECKAs CBSI3b, AIEKTPOOTPULIATENBHOCTD,
NOJSIpHAsE W HENOJsIpHAas KOBAJEHTHAs CBSA3b, HOHHAs CBA3b,
MeTaJUIMYeCKasl CBsI3b, KpUCTAJUIMUECKass pemérka (aToMHas,
WOHHAsl, METAaJUIMYecKas, MOJIEKYJsIpHasl), MOH, KaTUOH, aHMOH,
IEKTPOJIUT U HEDJIEKTPOJIUT, AJIEKTPOIUTUYECKAs JAUCCOLUALIMS,
pEaKkMd HOHHOIO OOMEHa, OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuM, OKUCIUTEIb W  BOCCTAHOBUTENb, OKHCIEHHE W
BOCCTAHOBJICHHE, JNEKTPOJIM3,  XMMHYECKOE  paBHOBECHE,
oOpatumble M HEOOpAaTUMBIE pEAKLUU, CKOPOCTb XMMHYECKON

peakiuu, katanuzarop, [1/IK, koppo3ust MeTamioB, CriiaBbl

2.2

OCHOBOITOJIATalOlM€e 3aKOHbl XUMHH: 3aKOH COXPAHEHUS MACCHhlI,
nepuoauueckui 3akoH J[.M. MenxeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOPUM  XMMHUHU:  aTOMHO-MOJIEKYJISIpHass  TEOpHs,  TEOpus

SHGKTPOHHTquCKOﬁ AUcCCoranmn

Bnagenne ocHOBaMHM XUMHYECKOU I'pPaMOTHOCTH, BKJIIOUAIOIIEH:

3.1

YMEHHE TPAaBUJIBHO HWCIOIB30BaTh W3YUYCHHBIC BEIIECTBA U
MaTepuanbl (B TOM 4YHCIe MUHEpalTbHBIE YIOOpPCHHs, METAJUTBI U
CIUIAaBBbI, TPOAYKTHI TEPEPaOOTKH MPUPOIHBIX HCTOYHHKOB
YIJIEBOJOPOAOB (YIJis, TPHPOJHOTO Ta3a, HehTH) B OBITY,
CEeIIbCKOM XO3SHCTBE, Ha MPOW3BOJCTBE W MOHWMAaHHE 3HAUYCHHUS
KHUPOB, OEJIKOB, YIJIEBOJIOB JUIi OpraHM3Ma 4YelOoBEeKa; yMEHHE
MIPOTHO3UPOBATH BJIMSHUE BEIIECTB U XMMUYECKHX MPOIIECCOB Ha

OpraHM3M 4YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CpeILy

3.2

YMCHUC UHTCTPUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JAPYTHUX

Y4EOHBIX TIPEIMETOB

33

HaJIM4ue OmblTa paboThl C  pa3iMYHBIMM  HCTOYHUKAMU
uHpOpMalUM 1O XUMHUU (HaydyHas ¥ HAYYHO-TIOMYJIsIpHAs

JUTEepaTypa, CloBapy, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATDH I/IH(l)OpMaHI/IIO O BCUICCTBAX, HMX
NpeBpalliCHUAX U  M[MPAKTUYCCKOM IPUMCHCHHU W  YMCHUC

HUCIOJb30BaTh €€ s pemicHuAd y‘I€6HO-H03HaBaTGHBHHX 3aga4




Brnangenue ocHOBamMuM MOHATHUMHOIO amnmnapara U CUMBOJIHUYECKOTO
SA3blKa XUMHUU JUISL  COCTaBieHHS (OpMyslT HEOPraHUYeCKHX
BEIIECTB, yPaBHCHUM  XUMHUYECKUX  pEakLHUil;  OCHOBAMH

xumudeckort HomeHkKIaTypbl (IUPAC u TpuBHanbHO)

YMmeHnue  OOBSACHATH  CBA3b  TOJIOKEHUS ~ DJIEMEHTa B
Ilepyoguueckoii CUCTEME C UHUCIIOBBIMM  XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsan sAapa,
o0IIee YHCIO 3JIEKTPOHOB), pPACIpENeIEHUEM D3JICKTPOHOB 110
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOJIOB, KalUs

U KaJIblug

IIpencraBinenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX JJIEMEHTOB (pannyc aToMma,
3JIEKTPOOTPHULIATENIBHOCTD), MPOCTBIX U CIIOXKHBIX BEIIECTB OT
MOJIOKEHUs 37eMeHTOB B llepuoanueckoil cucteme (B MaJbIX
Nepruosiax M TJaBHBIX HOATPYINax) W 3JIEKTPOHHOTO CTPOEHUS

aToMa

YMmenne KinaccupuIrpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU

YMeHHe onpeneisiTh:

8.1

BaJICHTHOCTh MW CTCIICHb OKHCICHHUA XHUMHYCCKHX JJICMCHTOB,

3apsi]| MFOHA

8.2

BHUJI XMMHYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYphI B

COCAMHCHHUAX

8.3

XapaKTep CpCabl B BOJHBIX pacTBOpax BCHICCTB (KI/ICJ'IOT,

OCHOBaHUM)

8.4

OKHUCIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMmenue XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTRA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, Trpadur, ammas,
KpeMHHM, a30T, (ochop, cepa, XJIOp, HATPUN, Kaduil, MarHui,

KaJIbIUH, aTFOMUHUM, JKEJI€30)

9.2

CJIOXXHBIX BCHICCTB, B TOM YHCJIIC HUX BOIAHBLIX PAaCTBOPOB (BO,Z[a,

aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOJ], OKCHUIBI W THUIPOKCHIBI




metamioB [-IIA rpynm, amomunus, meau (I1), nunka, xenesza (II u
I11), okcuasl yraepoaa (II u 1V), kxpemuus (IV), azora u docdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHasi, a3otucras, a30THas,

dbocdopHas, yroipHas, KpeMHHEBas KHCJIOTA U MX COJIH)

MIPOTHO3UPOBaTh M  XapaKTepU30BaTh CBOMCTBAa BELIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, TPUMCHCHUC BCIICCTB B

03 3aBUCUMOCTH OT WX CBOMCTB, BO3MOXHOCTh TMPOTEKAHUS
XUMUYECKUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJIEKYJISIPHBIE M HMOHHBIE YpPaBHEHUS
peaKuuii, B TOM YHCIIE:
10.1 peaxkiuuii HFOHHOTro OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA H3YUYEHHBIX KJIACCOB
. (Tpymnim) HEOPTaHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIONIUX TeHETUYECKYIO B3aUMOCBSI3b MEKly HUMH
11 YMeHue BeIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIbHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COEJUHEHUHU
11.2 MacCOBYIO JIOJIFO BEUIECTBA B PaCTBODPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ta30B
114 M0 YPaBHEHHMSIM XHMHUYECKHUX PEAKIMH M HAXOJUTh KOJUYECTBO
. BEIECTBA, 00bEM U MacCy PeareHTOB WJIH MPOyKTOB pPEaKIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YyHOrOo TIO3HaHWs (HaOIIOACHHE,
1 W3MEPEHHE, OKCIEPUMEHT, MOJCIUPOBAHUE) TIPH HU3YYCHUH
' BEIIECTB M XUMHUYECKHX SBICHUI; yMeHue cQopMyIupoBaTh
po0JeMy U MPEIOKUTh MyTH €€ perieHus
122 0e30macHOi pabOThl ¢ XMUMHUYECKUMHU BEIIECCTBAMHU, XUMHUYCCKON
. MOCYI01 U J1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e30macHOro obpareHus c BEIIECTBAMU,
WCIIOJIb3YEMBIMU B TIOBCEJHEBHOM KU3HU, NMPABUIIAMU TOBEICHUS
12.3 B IENAX COEPEeKECHHsI 3J0POBbS M OKPYKAIOIICH MPUPOTHOM

cpenbl; TOHMMaHuE BpeAa (OMacHOCTH) BO3JCUCTBUSI HAa >KUBBIC

OpraHU3Mbl OHpeI[eJ'IéHHBIX BCIICCTB, crmoco0oB YMCHBIICHUA H




MMpeaAOTBPAIICHHA UX BPCAHOT'O BO3HCﬁCTBHH

13

Hannuwne MPaKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA u

OCYHICCTBJICHUSA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUC n OITMCaHHuEC q)HSI/IquKI/IX CBOICTB BCIICCTB,
O3HAKOMJICHUE C (I)I/IBI/I"ICCKI/IMI/I Hn XHMHYCCKHMMH SBJICHHUAMU,
OIIBIThI, WJIIIOCTPHUPYIOIIUC IIPU3HAKHW MPOTCKAHHUA XUMHUYCCKUX

peaxkuui

13.2

HU3YUCHUC CII0CO00B pa3acICHUA cMmeceit

13.3

MOJIYUYCHHUEC KHUCIOpOAa U HU3YYCHHUEC €TI0 CBOﬁCTB; IMMOJIyYCHHC
BOAOPOAa U U3YUYCHHE €TI0 CBOﬁCTB; MOJIYUYCHHEC YTJICKHUCIIOrO Ira3a
U HU3Yy4YCHHUC C€ro CBOﬁCTB; MOJIYUYCHHUEC aMMHaAKa U H3YUCHUC €TI0

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIEHHONM MacCOBOM JOJeH

paCTBopéHHOFO BCIICCTBA

13.5

IPUMEHEHHE  WHAMKATOpOB  (akMyca,  METWIOpaHXa U
¢beHondrangenHa) s ONpeseeHus XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U IIeJI0Yel

13.6

HUCCIICAOBAHNE W OIIMCaHHC CBOICTB HCOPraHM4YCCKUX BCIICCTB
pas3IMYHbIX  KJIACCOB; HU3YUCHUC B3aUMOJCHCTBUS KHUCIOT C
METaJlJllaMH, OKCHJIaMH METaJIJIOB, PaCcTBOPHUMBIMU u
HCPACTBOPHUMbBIMU OCHOBAHHUSIMU, COJIsIMU, MMOJIYYCHHC
HEPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHE OJHOI'O McETalljia
APYruM M3 pacTBOpa COJIM; UCCIICAOBAHUC aM(bOTepHLIX CBOICTB

THAPOKCHUAOB AJIIOMHUHUA U TUHKA

13.7

PEIICHUC OJOKCICPHUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OcHOBHBIE
KJIIaCChl HEOPraHUYCCKUX COG,Z[I/IHGHI/II\/'I»; ((9JI€KTpOJ'II/ITI/I‘ICCKa}I
JUucconuanus «Baxnenmuye HeMETaIbl U HX COCAUMHCHUA,

«Baxkneinine MeTaiibl 1 UX COCIMHEHMS

13.8

XUMHUYECKHE  OKCIEPUMEHTHI, HJUTIOCTPUPYIONINE  MPU3HAKH
MPOTCKAHUA peaKHI/IfI MOHHOT'O O6MeHa; KauCCTBCHHBIC pPCaKINU
Ha TPUCYTCTBYIOIIME B BOJHBIX pACTBOpPAX HOHBL XJIOPHUI-,
Opomuna-, womua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-
AQHUOHBI, TUAPOKCH/I-HOHBI, KATHOHBI AMMOHUSI, MarHus, KaJIbI[Hs,

aTIOMUHUS, XKene3a (2+) u xenesa (3+), meau (2+), IUHKA
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YmMmenue:

NPEICTaBIATh PE3yJbTaThl JKCIEPUMEHTa B (opMe BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TpaduKOB M TAOJWIl M BBISBISATH dMIIUPHUCCKUE
3aKOHOMEPHOCTHU
yCTaHABIMBAaTh  CBSI3U  MEXJAYy  pealbHO  HaOII0JaeMbIMU
142 XUMHUYCCKUMHU ABJIICHUAMHU HW IPOLHECCaAaMH, IMPOUCXOAAIIMMU B

Makpo- U MHUKPOMHUDPCE, O0OBICHATH IMPUYIHUHBL MHOFOO6pa3I/ISI

BCIIECTB

MHNEPEYEHbB 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMUH

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘laHLHHe XUMHNYCCKHUEC ITOHATHA

1.1

Ywucteie BCIICCTBA U CMCCH. CriocoOBbl Pas3aciICHUA cMmeceit

1.2

ATOoMBI U MOJIEKYIJIBI. Xumudueckrue 53aeMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

XuMHu4IecKas (bopMlea. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB.

CrernieHbp OKUCIIEHUSA

1.4

3aK0OH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHAd Macca. MaccoBasgs [0JI1 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUH

1.5

KonuyectBo BemectBa. Monb. Monsipaast Mmacca. MosspHbIil 00bEM Ta3oB.

Bzaumocss3s KOJIMYECTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

dusnyeckne U XUMHUYECKHUE SIBJICHUS. XUMHYecKas peaKuusa u eé IMPHU3HAKH.

3aKOH COXpPaHEHMs MACChI BEIIECTB. XUMUUECKUE YPABHEHUS

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepnonnueckuit 3akoH. lleproguyeckas cucreMa XMMHUYECKHX SJIEMEHTOB
J.M. Menneneesa. Ileproasl u rpynmnel. @U3HYECKUl CMBICI IOPSAKOBOTO

HOMEpa, HOMEPOB MepHOoa U IPYIIbI AJIEMEHTa

2.2

Crpoenue atromoB. CoctaB aroMHbIX sifiep. M3oTonbl. DnexTponsl. CTpoeHue

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DJICMCEHTOB




IIepnonnueckoii cucremst .M. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX
TpEX EPUOIOB, Kanus, KaJbIUs (pagmnyca aTOMOB,
3IEKTPOOTPHUIIATENHHOCTH, METANTIMYECKUX U HEMETANIMYECKUX CBOMCTB) U
UX COEIUHEHUH B COOTBETCTBUM C  IIOJIO)KEHHEM JJIEMEHTOB B

Hepnolmqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumudeckass cBs3b. KoBajeHTHas (MONsipHAss U HEMOJSIpHAsi) CBA3b.
DNeKTPOOTPUILIATETLHOCTh ~ XUMUYECKUX  JJIeMEHTOB. VIOHHas  CBS3b.

Merannudyeckas CBI3b

3.2

Tunsl KpucTanIMdecKux pemeéTok (aTOMHasg, HOHHAs, MeTajindyeckas),
3aBUCHUMOCThH CBOMCTB BEILLECTBA OT THIA KPUCTAIUIMUECKON PEIIETKU U BUIA

XHUMHYECKOH CBI3HU

Baxxueitmne npeacCTaBUTCIIM HCOPIraHUYCCKUX BCIICCTB. Hemeramner n ux

COCOAMHCHNA. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccuukanus 1 HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHMN: OKCHIOB
(comeobpazyromue: OCHOBHBIC, KHCIIOTHBIE, amdoTepHsbIe) u
HecolieoOpa3yromue; OCHOBaHUU (IIENOYM M HEpPacTBOPHUMBIC OCHOBAHUS),
KHCIIOT (KHUCIIOpOACOAepk aliue U OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duznueckue M XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-HCMCTAJIJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

du3nyuecknue U XUMHYSCKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIUTUA,
HaTpus, KaJiys, Maraus u KaJlblus, AJIFOMMHUA, KEJIC3a.

DNEKTPOXUMHUUYECKUN Psii HAIIPSDKEHUH METalJIoB

4.4

Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI

HEMCTAJIJIOB: XJIOPOBOAOpOAA, CEPOBOAOPOA, aMMHUAKA

4.5

dusznueckre ¥ XUMHYECKUE CBOMCTBAa OKCHJIOB HeMeTaiioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).

HonyquI/Ie OKCHJOB HEMETAJIJIOB

4.6

Xumudeckne cBoicTBa okcuaoB: MetawioB IA—IIIA rpymm, muaka, meau(Il) u

xeneza(ll, IIT). [Tonyyenne okcua0B METAILIIOB

4.7

XUMHUYECKHE CBOMCTBa OCHOBAaHMM M aMQOTEpHBIX THIPOKCUAOB (Ha

pUMepe TUIPOKCHUIOB alllOMMHHUS, *Kele3a, HuHKa). [lomyueHne ocHoBaHMi




1 aM(OTEepHBIX THIPOKCUIOB

4.8

OO6urme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEPHOM, a30THOM, GocPOopHOHN, KPEMHUEBOM,
yroinbHOH. OcoOble XMMHUYECKHE CBONCTBA KOHLEHTPHUPOBAHHOH CepHOU U

a30THOM KucHoT. [lonmyuenne kuciaoT

4.9

O61ue xuMHUYecKkue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Tonyuenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOIa, aMMHaKa,

YTJICKHUCIIOTO I'a3a B na60paT0pI/H/1

4.11

HOJ'Iy‘IeHI/IC aMMUJakKa, CCpHOﬁ U a30THOM KHCIOT B IIPOMBIIIJIICHHOCTH.

OO61ue crnocoObl MOTYUYEHHUS] METAJUIOB

4.12

I'eneTrnueckas CBA3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COGIII/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XuMUUeCKUX peakIiii Mo pa3IuyHbIM IPU3HAKAM: IO YHCITY
U COCTaBYy Y4acTBYIOLIMX B PEaKLMU BELIECTB, IO TeIIoBoMYy 3¢ (deKTy, Mo

U3MEHEHHMIO CTEIICHEeW OKMCIICHUS XUMHUYECKHX 2JIEMEHTOB

52

TennoBoil >PQekT XUMUYECKON peakluuu, TEPMOXUMHUYECKUE YpaBHEHHS.

DK30- U HJI0TEepMUYECKUE peakuuu. TepMoXuMuieckie ypaBHeHHUsI

53

OKHCIUTETEHOBOCCTAHOBUTEIILHBIC pcaKknuuu. OxucnuTenn u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJIICHHUA W BOCCTAHOBJICHUA. 9H6KTpOHHLII>'I

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIUu

54

Teopuss  BIEKTPOJUTUYECKONM  JUCCOLHALUU. KaTtunownsil, AHWOHBI.
DAEKTPOIUTHI U HEINEKTPONIUTHI. CHIIbHBIE U c1a0ble 37eKTPOoauThl. CTeneHb

Jucconranmmn

5.5

Peakumu nonHOTO 0OOMEHa. Y CIIOBUS MPOTEKAHUS PeaKIMii HOHHOTO 0OMeHa,

TMIOJIHBIE U COKPAILLEHHBIE HOHHBIE YPaBHEHUS peaklui

XHMHMS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa 1 marepuasibl B ITOBCEJHEBHOM JKM3HM YEJIOBEKa. be3omacHoe
UCIOJIb30BAHUE BELIECTB U XMMHUYECKHUX peakiuii B jgabopaTopuu U OBITY.

HepBasi nmoMouip MMpu XUMHUYCCKUX 0XKOrax MU OTpaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYyKawmel cpeabl (KUCIOTHBIE —TOXKIIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHUS
[Ipenenbuas nomyctumasi konuenrtpanus Bemects (I1K). Ponp xumuu B
pEIICHUH DJKOJIOTUYECKUX IMpoOieM. YCHIeHHE NapHUKOBOTO 3(deKTa,

pa3pylieHrue 030HOBOTO CJIOSI




[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3siiictBe. [Ipumenenue
6.3 METAJUIOB U CIUIaBOB (CTallb, YyTyH, MIOPATIOMHHHMNA, OpOH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeauHeHui. [loHsATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HUU
6.4 [IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HEDTH),
' MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIJIEHHOCTH
[TepBoHaYaIbHBIC TIOHATHS 00 OPraHMYECKHMX BEIECTBAX KAK O COCIMHEHHSIX
65 yriepoaa (MeTaH, 3TaH, STWIEH, AaleTWIEH, ITaHOJ], TJMIEPUH, YKCyCHas
' kuciora). [loHsTHE O OMOJOTMYECKH BAaKHBIX BEIECTBAX: JKUPAxX, OeElKax,
YTJIEBOJIaX — M UX POJIH B )KU3HU YETIOBEKa
7 Pacuérnr:
7.1 o popmynamM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BELIECTBA B paCTBOPE
7.3 110 XUMHUYECKUM YPAaBHEHUAM

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
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