MyHyLuMnansHoe kaseHHoe 0OLLeobpasoBaTenbHOE YUpEXaeHne
CopTaBanbckoro MyHuUmMnansHoro paiioHa Pecny6nuku Kapenins
TyokcnaxTuHckas ocHoBHas obLueobpasoBaTenbHas LuKona

«PACCMOTPEHO» Ha 3acepaHuu «YTBEPXOAKO»
[Meparormyeckoro coseTta HAupekTop

MpoTokon Ne 11 (Pl -~ /Nonkoea C..A./
oT «02 » noHa 2022 T. “MpurasNe_ 70

oT «05» noHs 2023 .

PABOYASA NMPOrPAMMA
yyebHoro npegmeTa « XuUMUsA»
OCHOBHOMI 06LLeo6pa3oBaTenbHON NporpaMmbi
OCHOBHOro obLuero obpasoBaHus
(8-9 knacchl )

CPOK peanusauuu: 2 roga

CocTaBuTens;:
Nonkosa CeeTnaHa AHaTonbeBHa

2023



MOACHUTEJIbHAA 3AIMNCKA

Pabouas nporpamma no xumumn gna obyvarwmxca 8-9 knaccoB cocTaBfieHa Ha OCHOBE
TpeboBaHu Kk pe3ynbTaTaM OCBOEHMSI OCHOBHOW 0Gpa3oBaTenbHOM NporpaMmbl OCHOBHOIO
obuiero obpasoBaHu4, npeacTaBneHHbIX B depepanbHoOMm rocyaapCTBeHHOM
obGpasoBaTenbHOM CTaH4apTe OCHOBHOro obuiero obpasoBaHus, C Y4ETOM pacnpenenéHHbIX
no Knaccam npoeepsieMblx TpeboBaHWM K pesynbTaTaM  OCBOEHMSI  OCHOBHOW
obpasoBaTenbHON NporpamMmmMbl OCHOBHOMO 0bLero obpasoBaHUs N 3NIEMEHTOB COAEPKaAHUS,
npeacTaBneHHbIX B YHMBEPCAnbHOM KoaudukaTope no XMMWUKW, a Takke Ha OCHOBe
MpumepHOM nporpamMmmbl BOCMUTaHUA OOy4YaloWMXCA MpU MOMyYeHUM OCHOBHOro obuiero
obpasoBaHna u cy4étom KoHuenuuum npenogaBaHus yy4ebHOro npegmeTa «XumMusi» B
obpasoBaTenbHbiX OpraHusaumsix Poccuinckon dPepepaunn, peanmsyowmx OCHOBHbIE
obuieobpasoBaTernbHble Nporpammbl (YTB. PewweHnem Konnermm MuHnpocselleHuns Poccun,
npoTokon ot 03.12.2019 N lK-4BR).

OBLWAA XAPAKTEPUCTUKA YHYEBHOIO NMPEOMETA «XUMUA»

Bknag ydyebHoro npeamera «XuMusa» B OOCTMXKEHME LENEenW OCHOBHOro obuiero
obpasoBaHna 0OyCrnoBneH BO MHOTOM 3HAYEHUEM XMMMUYECKOW HayKM B MO3HAHWN 3aKOHOB
npupoabl, B pas3BUTUM NpPoOU3BOAMTENbHbIX cun obllecTBa M CO3g4aHUM HoBOW 6asbl
MaTepuanbHOW KymnbTypbl.

XNMUS Kak 9NEMEHT CUCTEMbI ECTECTBEHHbIX HAYK pacnpoCcTpaHuia CBOE BIMsiHME Ha BCe
obnactM 4enoBe4YEecKOro CyLIECTBOBaHWS, 3agana HOBOE BMAEHME Mupa, crana
HEOTHbEMMEMbIM  KOMMOHEHTOM MWPOBOW  KyrNbTypbl, HEOOXOOUMbIM YCIOBMEM XU3HWU
obuiecTBa: 3HAHNE XMMUU CINYXXUT OCHOBOM ANs (hopMMPOBaHNA MUPOBO33PEHMS YENOBEKA,
ero npeacTaBfieHnin 0 MmaTepuanbHOM €ANHCTBE MUPA; BaXKHYHO POnb UrpatoT hopmmpyemblie
XUMUEN NpeacTaBfeHna O B3aMMOMNPEBPALLEHUAX SHeprn u o6 SBonUMM BELECTB B
npupoae; CoBpeMEHHas XMMUS HanpaereHa Ha pelleHne rnobanbHbIX NPobnem yCTONYNBOTO
pasBuUTUA 4YenoBeYecTBa — CbIPbEBOW, 3HEPreTUYEeCKOW, MULLEBOM W  IKONOrMYeCcKow
©e3onacHocTn, Nnpobnem 3apaBoOOXpPaHEHUS.

B ycnoBusx BoO3pacTaloLEro 3HAa4YeHUss XMMUM B XKU3HU 0OLIEecTBa CyLLECTBEHHO
noBbICUIIACb POSib XMMMYeckoro obpasoBaHus. B nnaHe counanmsaumm oHO SIBASIETCA O4HUM
13 ycrnosum oOpMUPOBAHUS MHTENEKTa IMYHOCTU U TAPMOHUYHOIO €€ pa3BuTUS.

CoBpeMeHHOMY 4YenoBeKy XMMWUYECKME 3HaHus Heobxoaumbl AOnst npuobpeTeHus
00LLEKYNbTYPHOIO YPOBHSI, NO3BOSIAIOLEINO YBEPEHHO TPYANUTLCSA B COLUMYME M OTBETCTBEHHO
yyacTBoBaTb B MHOroobpasHon Xu3Hu obuiectsa, Ons OCO3HaHUS BaXXHOCTU Pa3yMHOro
OTHOLLIEHMS K CBOEMY 3[I0POBbIO U 3[J0POBLIO0 APYrUX, K OKpYXXatoLlen npupoaHon cpeae, ans
rPaMOTHOro NOBEAEHNSA MPU UCMOSb30BAHNN PA3fIMYHbIX MaTepmnasnoB N XMMUYECKNX BELLLECTB
B NOBCEAHEBHOWN XXN3HW.

Xnmmyeckoe obpasoBaHMe B OCHOBHOM LIKOSe sBnsieTcAa 6as3oBbiM MO OTHOLIEHUIO K
cucteme obLuero xmmmnyeckoro obpasoBaHus. [10aToMy Ha COOTBETCTBYHLLEM €MY YPOBHE
OHO peanuayeT npucywme obLlemMy XUMUYecKoMy OOpasoBaHUIO KYEBbLIE LIEHHOCTH,
KOTOpble OTpaXkalT rocygapCTBEHHble, OOLLECTBEHHbIE U MHAMBMAYalnbHbIE NOTPEOHOCTM.
OTUM onpegensieTcs CyWHOCTb obuwien ctpatermm oOydeHus, BOCMUTAHUA U Pa3BUTUS
obyuarowmxca cpeactesamm y4ebHoro npeameTta « Xumms».

M3ydeHne npegmeta: 1) cnocobCcTByeT peanmsauum BO3MOXHOCTEN ONA CaMOpPasBUTUS U
dhopMMpOBaHNA KyNbTypbl IMYHOCTN, €€ 06Lwen 1 PyHKLMOHANbHON rPaMOTHOCTU; 2) BHOCUT
BKknag B GOPMUPOBAHME MbILUNEHUS U TBOPYECKMX CMOCOBHOCTEN NOAPOCTKOB, HABLIKOB MX
CaMOCTOATENbHON Y4yeOHOM [OeATENbHOCTU, 3KCMEPUMEHTAlbHbIX WM UCCNenoBaTeNbCKNX
YMEHUNA, HeOobXOoAMMbIX KaK B MOBCEOHEBHOM >XM3HW, Tak WU B NPOdeCcCuoHanbHOM
AesaTenbHOCTU; 3) 3HAKOMUT CO crneunduUKON HayYHOro MbILUSIEHUs, 3aKnagbiBaeT OCHOBbI
LLeNOCTHOrOo B3rnsi4a Ha eQuHCTBO NpMpoabl N YenoBeKa, sIBASIeTCA OTBETCTBEHHbLIM 3Tanom B



dopMMpOBaHUN  €CTECTBEHHO-HAY4YHOW rPaMOTHOCTM NOJPOCTKOB; 4) cnocobeTByeT
bOpPMMPOBAHNIO LIEHHOCTHOIO OTHOLUEHUSA K eCTECTBEHHO-Hay4HbIM 3HaHWUSM, K npupoge, K
4YenoBeKy, BHOCUT CBOM BKNapg, B aKoriormdeckoe obpasoBaHne LIKONbHUKOB.

HasBaHHble HanpaBneHusi B 00y4eHUn xummm obecneynBatoTcs cneumukon cogepxaHns
npegmeTa, KOTOPbIN ABMSAeTCA negarormyeckn aganTMpoBaHHbIM OTpaXeHnem 6a3oBOM HayKu
XUMUKN Ha onpeaenéHHOM aTane e€ pasBuTus.

KypC XuMuMM OCHOBHOM LUKOSIbI OPUEHTUPOBAH Ha OCBOEHME OO0y4arLMMUCA OCHOB
HEOPraHMYeCckon XUMUUM W HEKOTOPbIX MOHATMM U cBefeHun 06 OoTAenbHbIX ObbeKkTax
OpraHN4YecKom XMMun.

CTpykTypa cogepxaHusa npeameta cpopMmupoBaHa Ha OCHOBE CUCTEMHOrO noaxoAa K ero
nayyeHuto. CogepxaHve cknagblBaeTcs U3 CUCTEMbl MOHATUMA O XMMWYECKOM JfieMeHTe n
BELLECTBE W CUCTEMbI MOHATUA O XMMUYecKkon peakumn. Obe 3T CUCTEMbl CTPYKTYPHO
OpraHvM3oBaHbl MO MPUHUWUMNY MOCNedoBaTeNbHOr0  pasBUTUS  3HAHMWA Ha  OCHOBE
TeopeTU4eCcKnx NpeacTaBneHnin pa3Horo YpoBHS: aTOMHO-MONEKYNAPHOrO YY4EHNSA Kak OCHOBDI
BCEro ecrecTtBo3HaHus, ypoBHSA [Nepunogunyeckoro 3akoHa . V. MeHgeneeBa kak OCHOBHOIO
3aKoHa XWMUKW, YyYEeHUss O CTPOEHMM aToMa W XUMUYECKOW CBA3W, MpeacTaBneHun ob
ANEeKTPONUTUYECKON Juccoumauum BewecTB B pacTBopax. leopeTuyeckue 3HaHus
paccMaTpmBalOTCAd Ha OCHOBE SMMUPUYECKM MOJSTYYEHHbIX W  OCMbICIIEHHbBIX (PaKTOB,
pa3BMBalOTCA MOCrefoBaTeflbHO OT OAHOr0 YPOBHA K APYroMy, BbINOMHAS  YHKUUN
OOBACHEHNA W MNPOrHO3NMPOBAHWUS CBOWCTB, CTPOEHUS U BO3MOXHOCTEM MNPaKTUYECKOro
NPUMEHEHNA N NOSTyYEeHUsT U3yvYaeMblX BELLECTB.

Takas opraHusauus cogepxaHus Kypca crnocobcTByeT npeacTaBneHuio XUMUYECKON
COCTaBnsOWEeNn HaydyHON KapTUHbI MUpa B JIOrMKe €€ CUCTEMHOW npupodbl. Tem cambiM
obecrneynBaeTca BO3MOXHOCTb (POPMUPOBAHNS Y 0By4atoLLMXCA LEHHOCTHOIO OTHOLUEHUS K
Hay4YHOMY 3HaHUIO U MeTodaM MNO3HaHUS B Hayke. BaxHO Takke 3aMeTUTb, YTO OCBOEHUE
coAepXaHnsa Kypca NpOUCXOAWUT C MPUBIIEYEHNEM 3HAHUN U3 paHee W3YYeHHbIX KypCOB:
«Okpyxatowun mup», «brnonorua. 5—7 knaccbi» n «duaunka. 7 Krnaccer.

LUENMN N3YYEHUA YHEBHOIO NMPEOMETA « XUMUA»

K HanpaBneHui nepBOCTENEHHOM 3HA4YMMOCTM Npu peanu3auum obpasoBaTenbHbIX
dyHKUMA npegmeTa  «XUMUa»  TPagUUUMOHHO OTHOCAT (popMMpOBaHME 3HaHUM OCHOB
XMMUYECKOW Haykum Kak obrnacTu COBPEMEHHOr0 €eCTEeCTBO3HaHMs, MpPaKTUYeCKoMn
AEATENbHOCTM 4YenoBeka W Kak OOHOr0 M3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3agada
npegmeTta cocTouT B (oOPMUPOBAHNN CUCTEMbI XMMUYECKUX 3HAHU — BaXXHENLLUNX (PaKToB,
NOHATUN, 3aKOHOB n TEOpeTU4ECKNX  MONOXEHUN, AOCTYNHbIX  0606LWweHnn
MMPOBO33PEHYECKOTO XapakTepa, S3blka Hayku, 3HAHWMW O HayYHbIX MeTodax M3y4eHus
BELLECTB M XMMUYECKNX peakuunin, a Takke B opMnpoBaHmm 1 passuTmm yMeHui n cnocobos
AeATeNbHOCTN, CBA3AHHbIX C NAaHMpoBaHWeM, HabnaeHneM N NpoBeAeHNEM XMMUYECKOTro
aKcnepumeHTa, cobniogeHnem npaBun ©6e3onacHoro obpalleHns ¢  BellecTBamu B
NOBCEOHEBHOW XXNU3HMW.

Hapsgy ¢ aTum uenu ndyyeHnsa npeameTa B NporpaMMe YyTOYHEHbl U CKOPPEKTMPOBAHDI C
YYETOM HOBbIX MNPUOPUTETOB B CUCTEME OCHOBHOrO obuiero obpasoBaHus. CerogHs B
obpasoBaHnn 0COB0 3HAYMMOWN MNPU3HAETCS HaMNpPaBfEHHOCTb OBy4YeHWa Ha pasBUTME U
camMopasBuUTME JIMYHOCTU, POPMUPOBaAHME €€ uHTennekra n obuwen KynbTypbl. ObydyeHune
YMEHUNIO YYUTBCS U NPOJoImKaTb CBOE 06paszoBaHME CaMOCTOSATENbHO CTAHOBUTCHA OAHOW M3
BaXKHEMNLWKNX PyHKUNIN y4ebHbIX NpeaMeToB.

B cBs3M C 3TUM Npu n3yydeHnn npegmeta B OCHOBHOW LUKONE AOMWUHUPYIOLLEE 3HAYEeHue
npuodpenun Takne Lenu, Kak:

e (opMMpOBaHNE NHTENNEKTYANbHO Pa3BUTON NIMYHOCTU, FOTOBOM K CaMO0Bpa3oBaHuto,

COTPYAHNYECTBY, CAMOCTOATESNIbBHOMY NPUHATUIO PELLEHMIA, CNOCOBHON afanTMpoBaThCs K

ObICTPO MEHSAIOLLMMCS YCITOBUSAM XU3HM;



HanpaBfeHHOCTb 0OBYYEeHNA Ha cucTeMaTnyeckoe NpmMobLLEHME yHaLmMXCs K
CaMOCTOATESIbHON NO3HaBaTENbHOW AEATENbHOCTM, HAayYHbIM METO4AM MO3HAHUS,
POPMUPYIOLLIMM MOTUBALINIO U pa3BUTME CMOCOBHOCTEN K XMUW;

obecneyeHune ycrnosum, CNnocobCTBYOLLMX NPUOBPETEHNIO ODYYaOLWMMMCA OnbITa
pa3Hoobpa3HOn AeATEeNbHOCTU, NO3HAHNS U CAMOMNO3HaHWS, KIHOYEBbLIX HABbIKOB
(KMoYEBbIX KOMMNETEHLMI), UMEIOLNX YHUBEPCANbHOE 3HAYEHNE ONs1 Pa3NUYHbIX BUOOB
OEATENbHOCTY;

dopMUpoBaHuEe yMeHU OB BACHATL N OLEHMBATbL ABNEHUS OKPYXatoLero Mmpa Ha
OCHOBAHWUWN 3HAHWI W OMblTa, NOTYYEHHbIX MPU U3YYEHUN XUMUN;

dopmupoBaHue y 0byyaroLLMXcs ryMaHUCTUYECKUX OTHOLLEHWIA, MOHUMaHUS LLEHHOCTU
XUMUYECKNX 3HAHUI AN BbIpabOTKM 9KONOrM4eckn LenecoobpasHoro nosegeHns B 6bITy u
TPYy4OBOMW AEATENBHOCTM B LIENSAX COXPaHEHNS CBOEro 340POBbS U OKpYKatoLlen
npupoaHoOn cpeapl;

pa3BuTUe MOTUBaLMKN K 0BYy4eHMI0, CNOCOBHOCTEN K CAMOKOHTPOSIO U CAMOBOCMUTAHMIO Ha
OCHOBE YCBOEHMSA 00Le4enoBeyYecknx LLEeHHOCTEN, FOTOBHOCTU K OCO3HAHHOMY BbIGOpy
Npouns 1 HanpaBfeHHOCTU AanbHenLwero oby4yeHus.

MECTO YYEBHOI'O NMPEOMETA «XMWA» B YHEBHOM MJIAHE
B cucteme obuiero obpasoBaHus «XuMmnsa» npusHaHa obszaTenbHbIM y4eOHbIM NPeaMETOM,
KOTOpbIN BXOAUT B COCTaB nNpeamMeTHom obnactn « ECTecTBeHHO-HayYHble NpeaMeTbI».
Y4yebHbIM NriaHOM Ha eé n3yyeHne otBeaeHo 136 y4yebHbIX YacoB — no 2 Y. B Heaeno B 8
n 9 Knaccax COOTBETCTBEHHO.

COOEP>XAHWE YYEBHOIO NMPEOMETA
8 KINTACC

lNepBoHaYanbHble XMMUYECKNE NOHATUSA

MpeameTt xumnn. Ponb Xumum B XXU3HWM Yenoseka. Tena un BelwectBa. Prusmyeckme cCBONCTBA
BeLLecTB. ArperaTHoe COCTosiHMe BeLlecTB. [oHATME 0 MeToAax NO3HaHUS B XMMUU. XUMUS B
cucTeme Hayk. Yuctble BewecTtBa u cmecu. Cnocobbl pasgeneHnsa cmecen.

ATOMBI 1 Morekyrnbl. XuMmnyeckme anemMeHTbl. CUMBOMbI XMMUYECKUX 3nemMeHToB. NpocTblie
N CNoXHble BewecTBa. ATOMHO-MONEKYNSAPHOE yYeHue.

Xvmunyeckas popmyna. BaneHTHOCTb aTOMOB XMMNYECKUX 3NIEMEHTOB. 3aKOH NOCTOSHCTBA
cocTtaBa BellecTB. OTHOCUTENbHAA atoMHas Macca. OTHocUTeNbHas MonekynapHasa macca.
MaccoBas Jons XMMUYECKOro afieMeHTa B COEQUHEHNN.

dusnyeckne M XMMUYECKME S$BIEHUS. XMMUYeckas peakuumsi U e€ rnpusHaku. 3akoH
COXpaHeHusi Maccbl BelwecTB. XuUMUYeckne ypaBHeHus. Knaccudukaumsa XuMudecknx
peakuui (CoOeauHEeHNs1, pasnoXeHusi, 3aMmeLLeHuns, oomeHa).

XNUMUYECKMA IKCNEPUMEHT: 3HAKOMCTBO C XMMMUYECKOM NOCy[oun, ¢ npasunammn paboTbl B
nabopatopum n npuémammn obpawieHus ¢ nabopaTtopHbiM 06OpPYyAOBaHUEM; U3YyYEHUE U
onucaHne @U3NYECKMX CBOWCTB 0OpasLOoB HeopraHMyeckux BellecTB; HabnwogeHue
usmyeckmx (nnaeneHne BOCKa, TasHWe fnbda, pacTupaHue caxapa B CTYMKe, KurneHve u
KOHOEeHcauusa BOAbl) U XMMWUYECKUX (rOpeHue CBeuYun, npokanvsBaHue MeHOW MPOBOJSIOKM,
B3aMMOOENCTBME Mena C KUCMOTOW) SABMEHUMW, HabnwgeHne M onucaHue npu3Hakos
NPOTEKaHUA XMMUYECKUX peaKkLnin (pasnoxeHne caxapa, B3anMoaeNCTBME CEPHON KMCMOTbI C
xnopugom Gapwus, pasnoxeHuve rugpokcuga meau(ll) npu HarpesBaHwn, B3anMOLENCTBME
Xenesa ¢ pactsopoM conun megu(ll)); nayyenne cnocobos pasgeneHus cMecen (C NOMOLLbIO
MarHuta, unNbTpoBaHWe, BbiNapuBaHWe, OUCTUNNAUMUA, XpomaTtorpadus), nposeaeHune
OYUCTKN MOBapeHHOW conu; HabniogeHne u onucaHue pesynbTaToB NPOBEAEHUA OnbiTa,
UNMIOCTPUPYIOLLEro  3aKOH  COXPaHEeHWs  MaccChl;  co3fjaHve  Mofenen  Mosiekyn
(wapocTepxHeBbIX).

BaxHenwure npeacTaBUTENIM HEOPraHUYECKUX BeLecTB



Bo3gyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — anemeHT n nNpocToe BelecTBO.
HaxoxgeHne kucnopoga B npupoae, U3MYEecKMe U XUMUYECKMe CBOWCTBa (peakumm
ropeHust). Okcugbl. [MpumeHeHne kucnopoga. Cnocobbl NOMyvYeHuMs Kucrnopoda B
nabopaTtopun n NpombIWNeHHoCTN. KpyroBopoT kucropoaa B npupoge. O30H — annoTponHas
Moaudumkaums kncnopoga.

Tennoson 3PEEKT XMMUYECKOM peakumn, TepMOXUMUYECKNE YpaBHEHUHA, 93K30- W
aHOOTepMUYeckme peakumm. TonnuBo: yronb U MeTaH. 3arpA3HeHue Bo3dyxa, ycuneHue
napHUKOBOro adpdpekTa, paspyLLleHne 030HOBOro Crosl.

Booopog — onemeHT M npocToe BelwecTBo. HaxoxgeHve Bopopoga B npupone,
un3myeckme n XMMM4eckne CBOMUCTBa, NpUMeHeHne, cnocobbl nonyyeHns. Knucnotbl 1 conu.

KonuyectBo BewectBa. Monb. MonsipHasa macca. 3akoH Asoragpo. MonspHbin 06bEM
rasoB. Pac4é€Ttbl N0 XMMMYECKNM YpaBHEHNAM.

dusnyeckne ceoncTBa BoAbl. Boga kak pacteoputens. PactBopbl. HacblweHHble w©
HeHacbILeHHble pacTBOpbl. PacTBOpUMOCTbL BelLecTB B Bofe. MaccoBasa [ons BellecTsa B
pactBope. Xumudeckue csonctea Boabl. OcHoBaHUSA. Porib pacTBOpoB B NpUpoae U B XU3HN
yenoseka. KpyroBopoT Boabl B npupoge. 3arpsisHeHne npupogHbix Bog. OxpaHa u ouncTtka
NPUPOAHbIX BOA,.

Knaccudmkauuss HeopraHudecknx coeguHeHun. Okcuabl. Knaccudpukaumsa OKCUAOB:
coneobpasylowme (OCHOBHble, KUCMOTHble, amdoTepHble) ©  Heconeobpasyrowue.
HomeHknatypa okcvaoB (MexayHapogHas n TpuBmanbHas). duandeckme uM XumMumyeckme
cBoKcTBa oKcuaoB. [NonyyeHne okcMaos.

OcHoBanus. Knaccudumkauusi OCHOBaHUM: LWENMOYM U HEepacTBOPUMbIE OCHOBaHUA.
HomeHknatypa ocHoBaHui (MexayHapoaHas u TpuBuanbHas). dusnveckne n xmmmyeckue
cBOWCTBa OCHOBaHWK. [Nofly4eHne ocCHOBaHWN.

Kucnotel. Knaccudukauma kucnot. HomeHknaTypa kucnoT  (MexgyHapogHaa U
TpuBManbHasg). Puanyeckme n Xmmmyeckme CBOMCTBa KMCNOT. Psia akTuBHOCTM meTannos H. H.
BekeTtoBa. NonyyeHne Kucnor.

Conun. HomeHknaTtypa conen (MexayHapogHas n TpusmansHasg). drusmyeckme n xuMmmyeckmne
cBovicTBa conen. NonyyeHne conen.

"eHeTU4YeCKasn CBA3b MeXAy Knaccamu HEOpPraHN4YeCKnX CoeguHEHNN.

XNMUYECKUA OKCMEPUMEHT: KayeCTBEHHOe onpefeneHne coaepxaHna Kucrnopoga B
BO34yxe; nofiyyeHve, cobupaHue, pacno3HaBaHME W WU3y4eHMe CBOWCTB KMCIOPOAaQ;
HabnogeHne B3aMMOLENCTBMS BELLECTB C KUCIOPOAOM W YCMOBUST BO3HWKHOBEHUSA W
npekpaLleHns ropeHust (noxapa); O3HakomneHue ¢ obpasuamu OKCUOOB M ONUCaAHME UX
CBOWCTB; nony4veHne, cobupaHue, pacno3HaBaHne 1 n3y4eHne CBOMCTB Bogopoaa (ropeHue);
B3ammogencrtesme Bogopoga ¢ okcugom  meau(ll)  (BO3MOXHO — MCnofib3oBaHue
BMaeomaTepuanoB); HabnoaeHne obpasLoB BeLeCTB KONMYecTBoM 1 Monb; UccrneaoBaHue
0COBEHHOCTEN pPaCTBOPEHUS BELWECTB C pasfiMyHOM pPacTBOPMMOCTLIO; MPUrOTOBMEHME
pacTBOPOB C onpeaeniEHHON MaccOBOW O0NIEN PaCTBOPEHHOrO BELLECTBA; B3anMOAencTeBune
BOAbl C MeTannaMmm (HaTpmMem n Kanbumem) (BO3MOXHO MCNOSb30BaHWe BngeoMmaTepuarnos);
onpegeneHve pacTtBOPOB KUCMOT M LWeno4vyern C NOMOLLBb MHAUKATOPOB; uccrnegoBaHue
00pas3uoB HeEOpPraHNYeCKNX BELLLECTB PasfiIMYHbIX KNaccoB; HabngeHne n3ameHeHnsi oOKpacku
WHOMKATOPOB B pacTBOpax KUCIOT U LLenoven; ndydyeHme B3ammogenctaunsa okevaa megu(ll) c
pacTBOPOM CEPHOW KUCNOTbI, KNCNOT C MeTannamu, peakunn HenTpanusauuu; nosiydeHue
HepacTBOPUMbIX OCHOBaHWW, BbITECHEHWE OOHOro MeTanna gpyrMm M3 pacTeBopa conu,
peleHne 3IKCnepuMeHTanbHbIX 3adady no Teme «BaxHenwme KnacCbl HeopraHM4Yeckmx
COEOUHEHUIY.

Mepuognyeckun 3akoH u lNepuogmnyeckas cuctema XxmMmuyeckmx anemeHToB . U.
MeHpeneeBa. CTtpoeHue aToMOB. Xumunyeckas CBA3b. OkuncnurtenbHoO-
BOCCTaHOBUTESbHbIE peakuumn



[MepBble NONbITKM KNacCUUKaLUM XMMUYECKNX 3rneMeHTOoB. [MOHATME O rpynnax CXOAHbIX
3NIEMEHTOB (WEeNOoYHble M LeNoYHO3eMENbHbIE MeTannbl, ranoreHbl, WHEpPTHblEe rasbl).
OnemMeHTbl, KoTopble 06pa3yoT aMOTEPHbIE OKCUABI Y TMAPOKCUAbI.

MNeprnogunyeckumn 3aKOH. MNeprnoanyeckas cuctema XUMNYECKUX 3NEeMEeHTOB
O. . MeHpeneesa. KopoTkonepuogHaa w aAnuHHonepuogHas dopmbl  Nepuogmyeckon
cucteMbl xmmmnyecknx anemenToB . W. MeHngeneeBa. lNepuoabl u rpynnbl. ®uU3nyeckun
CMbICIT MOPSALKOBOro HOMepa, HOMeEpPOB Nepuoaa M rpynnbl 3feMeHTa.

Ctpoenune atomoB. CoctaB aTtoMHbIX siaep. N3oTonbl. OnekTpoHbl. CTPOEHNE 3NEKTPOHHbIX
obonoyek atomoB nepBbix 20 xumudecknx anemeHToB [lepmoagnyeckon cuctemsl L. U.
MeHpeneeBa. XapakrepucTmka XMMMUYECKOro 3f1IEMEHTA Mo ero NonoXxeHuto B [Nepunognyeckomn
cucteme [1. . MeHpeneesa.

3aKOHOMEPHOCTN U3MEHEHUS paguyca aTOMOB XMMUYECKUX SNIEMEHTOB, METANIMYECKNX U
HeMeTanIMyeckmux CBOMCTB Mo rpynnam v nepuvogam. 3HadyeHue lepnogmnyeckoro 3akoHa u
[Mepuognyeckon cuCTeMbl XMMUYECKUX SNEMEHTOB AN PasBUTUS Hayku 1 npaktuku. . W.
MeHaeneeB — YYEHbIN U rPaXKaaHWUH.

Xnmmyeckas CBA3b. KoBaneHTHas (nongapHas n HenonspHas) CBA3b.
ONEeKTPOOTPULATENBHOCTb XMMUYECKUX 31eMEHTOB. OHHas CBS3b.

CteneHb okucneHusi. OKNCIUTENBHO-BOCCTAHOBUTENBHLIE peakuun. [Npouecchl OKMcneHns
N BoccTaHoBneHns. OKNCNUTENn U BOCCTaHOBUTENM.

XNUMUYECKUA IKCMEPUMEHT: Un3yyeHMe oO6pasuoB BeELLECTB METanfioB U HeMeTasnsos,;
B3aMMOAENCTBME rMAPOKCNAA LMHKA C paCTBOPaMM KUCIIOT U WENoYen; npoBeaeHNE OMnbITOB,
UNAOCTPUPYIOLMX NPUMEPbLI OKUCINTESNTbHO-BOCCTAHOBUTENbHbBIX peakumii (ropeHne, peakumm
pasnoXeHusi, CoeauHeHUs).

MexnpeamMeTHble CBA3U

Peanusauus mexnpeaMeTHbIX CBA3EN MPU U3ydeHUM XMMUKU B 8 Krnacce OCyLLecTBNAeTcH
yepe3 WUCMoMb30BaHME KakK OOLMX eCTEeCTBEHHO-HAyYHbIX MOHATUW, TakK WM MNOHATUN,
ABMNAIOLWMXCHA CUCTEMHBIMWN ONSA OTAESbHbIX NPEAMETOB €CTECTBEHHO-HAY4YHOro LMKna.

O6Lwme ecTeCTBEHHO-Hay4YHbIE NMOHATUA: HAYYHbIN GOaKT, rMNOTe3a, TEOPUS, 3aKOH, aHanms,
CUHTE3, Knaccudukauusi, nNepmoanyHoCcTb, HabnwogeHue, 3KCMEPUMEHT, MOAENUpoBaHME,
n3MepeHune, Moaernb, BNeHue.

dunsmka: maTtepuda, aTtoMm, INEKTPOH, MNPOTOH, HEWTPOH, WOH, HyKnug, W30TOoMbl,
pagMoaKTUBHOCTb, MOJSEKYNa, 3NeKTPUYECKUA 3apsa, BELLECTBO, TeNo, 00bEM, arperatHoe
COCTOSIHME BelecTBa, ras, husnyeckne BenNnUUUHbl, eANHULBbI UISMEPEHNS, KOCMOC, MMaHeThI,
3Bé3abl, ConHue.

Buonorus: doTtocuHTes, abixaHne, buocgepa.

[eorpachusa: armocepa, rugpocdepa, MuUHepanbl, TOpPHble NOpPoAbl, MNOMEe3Hble
nckonaemble, TOMNBO, BOAHbIE PECYPCHI.

9 KIACC

BelwecTBO U XuMmnyeckas peakums

Mepuogunyecknn 3aKOH. Mepuogunyeckasn cucrtema XUMUYECKMX 3M1eMeHTOB
0. N. MengeneeBa. CTpoeHne atoMoB. 3aKOHOMEPHOCTM B N3MEHEHUUN CBONCTB XUMUYECKMNX
3M1IEMEHTOB NepBbIX TPEX MEepuoaoB, Kanus, KanbUMs U UX COEQUHEHUN B COOTBETCTBUU C
NnosiIoXXeHnem anemeHToB B Nepnogmyeckon cucteme n CTPOEHMEM NX aTOMOB.

CTpoeHne BellecTBa: BUAObl XUMUYECKOM CBSA3W. TUNbl KPUCTANSIMYECKUX PELUETOK,
3aBMCUMOCTb CBOWCTB BeLlecTBa OT TUMA KPUCTaNfMYEeCKON peLlléTkn U Bnaa XMMUYeCcKom
CBSA3MW.

Knaccudmkauma u  HOMEHKNaTypa HeopraHM4yeckux BewecTB (MexayHapoaHas u
TpuBManbHaga). XvMUYeckMe CBOWCTBA BeELECTB, OTHOCALMXCA K pasfnyHbIM Knaccam
HeopraHM4YeCcKnx CoeanHEHUn, reHeTn4eckasa CBA3b HEOPraHN4YeCKNX BeLLECTB.

Knaccudukauma xmmMumyeckmx peakumm no pasnuyHbiM rnpusHakam (no 4Yucny n cocrtaBy
y4acTBYWOLLMX B peakumm BeLllecTB, MO TensioBoMy 3(eKTy, MO M3MEHEHUK CTerneHemn



OKUCINEHNA XMMUYECKUX 3NIEMEHTOB, NO 0BPATUMOCTMK, MO y4acTUO KaTtanmsatopa). OK30- U
3HOOTEPMUYECKME pPeaKUmn, TEPMOXUMUNYECKNE YPaBHEHMUS.

[MoHATME O cKOpOCTU Xumuyeckon peakuun. MoHaTve 06 obpaTumbix M HeobpaTUMbIX
XUMUYECKMX peakuunsaX. [NoHATME O TOMOreHHbIX W FeTeporeHHbIX peakuusix. [oHsaTve o
XUMUYECKOM paBHoBecun. DakTopbl, BNUSAIOWIME HA CKOPOCTb XUMWYECKOW peakumm u
NOSIOXXEHNE XMMUYECKOTO paBHOBECUS.

OKMCNNTENBHO-BOCCTAHOBUTENbHbIE  peaKUuMu, 9NEKTPOHHbIN B6anaHC OKUCNUTENbHO-
BOCCTaHOBUTENbHON peakumn. CocTtaBrneHne ypaBHEHNN OKUCIINTESNTbHO-BOCCTAHOBUTESNbHbIX
peakuuin C NICNonb3oBaHMEM MeTo4a ANEKTPOHHOro GanaHca.

Teopus anNekTPONUTUYECKON AuccouMaunn. ONEKTPONUTbl U HEINEKTPONUTbl. KaTuoHbI,
aHMOHbl. MexaHu3m guccounaumm BewecTB C pasfnyHbiIMM BUMOAAMWU XUMWUYECKOW CBA3M.
CteneHb guccounaumn. CunbHble 1 crnabble 3NeKTponuThI.

Peakunn noHHOro obmeHa. YCnoBusi NpoTEKaHUA peakumin MOHHOro obmeHa, MOfHble U
COKpaLLEHHbIE MOHHbIE YpaBHEHUS peakumin. CBOMCTBA KMCMOT, OCHOBaAHUN N COMeEn B CBETE
npeacrtasneHnin o6 anekTponuTMyeckon amccoumaumn. KadecTBeHHble peakumMyM Ha MOHBbI.
MoHsTHE 0 rmaponuse conewn.

XNUMUYECKUA IKCMEPUMEHT: O3HaKOMSIeHMEe C MOAENAMU KPUCTaNMYeCcKuX pPeLLeTok
HeopraHM4Yecknx BeLecTB — MeTannoB U HemeTansoB (rpacduta M anmasa), CrOXHbIX
BelleCTB (Xrnopuaa HaTpus); uccriegoBaHne 3aBUCUMOCTU CKOPOCTU XMMUYECKOWN peakLumm oT
BO3OENCTBUA Pa3nnyHbIX (PaKTOpOB; WCCreaoBaHNE 3fEeKTPONPOBOAHOCTM pPaCTBOPOB
BellleCcTB, npouecca auccoumnaumm KACHOT, LWerioven N conen (Bo3MOXHO MCMNOfNb3oBaHWe
BMngeomaTepuanoB); NpoBeaeHME OMbITOB, UMMOCTPUPYIOLMX NPU3HAKN NPOTEKAHNA peakumi
NMoHHoro obmeHa (obpasoBaHue ocagka, BblaeneHue rasa, obpasoBaHue BOAbl); OMbITOB,
UNAOCTPUPYIOLMX NPUMEPbLI OKUCIINTESNTbHO-BOCCTAHOBUTENBbHbBIX peakumin (ropeHne, peakumm
pasnoXeHusi, COeauHEeHUs); pacrno3HaBaHWe HeopraHWYeckMx BeLeCTB C  MOMOLLbIO
Ka4eCTBEHHbIX peaKkLUM Ha NOHbI; peLleHne aKCNepuMeHTarnbHbIX 3agav.

HemeTannbl u ux coeguHeHuns

Obwas xapaktepuctuka ranoreHoB. OCODEHHOCTU CTPOEHUS aTOMOB, XapaKTEepHble
cTeneHn okucnenusi. CTpoeHne n pusmyeckne CBOMCTBA MNPOCTbIX BELWECTB — raroreHos.
Xnmunyeckme CBONCTBaA Ha npumepe xropa (B3anMoaencTtBme ¢ MeTansamun, HemeTannamu,
wenovamun). Xnoposogopon. ConsHaa Kucnota, XUMWYECKME CBOWCTBA, MONy4veHue,
npuMmeHeHne. [encteBme xropa M XNOpoBoAopoda Ha OpraHu3Mm 4enoBeka. BaxHenwwme
Xriopnabl U UX HAXOXAEHWE B Npupoae.

Obwaa xapaktepuctuka anemeHToB VIA-rpynnbl. OCOBEHHOCTUM CTPOEHUST aTOMOB,
XapaKTepHble CTerneH OKUCIIEHWS.

CTpoeHune n dpursmnyeckne cBONCTBA NPOCTbIX BELLLECTB — KMCNOpoaa u cepbl. ANNOTPOMHbIE
Moaudumkaumm Kucrnopoga u cepbl. XuMnyeckme cBonctea cepbl. CepoBoaopos, CTPOEHME,
dunamyeckme n xsmummyeckune ceonctea. Okenabl cepbl Kak NPeaCTaBUTENN KUCOTHBIX OKCUAO0B.
CepHas kucnota, umandeckne n xmmmdeckne ceornctea (obLime kak npeactaBuTens knacca
KMCNOT 1 crneunduyeckne). XuMnyeckne peakuuu, nexaume B OCHOBE MPOMbILLSIEHHOMO
cnocoba nonyyeHus cepHon kucnoTbl. NpumeHeHne. Conm cepHOM KUCMNOTLI, Ka4eCcTBEHHas
peakumsi Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coeauHeHu B npupoae. Xummudeckoe
3arpsisHeHVe OKpyXatwllen cpefbl COeANHEHUAMU cepbl (KUCNOTHblE O0XAW, 3arps3HeHue
BO3yxa U BOAOEMOB), Cnocobbl ero npeaoTBpaLLeHNS.

Obwaa xapaktepuctuka anemeHToB VA-rpynnbl. OCOBGEHHOCTM CTpPOEHUs aToMOB,
XapaKTepHble CTEMNEHN OKUCIIEHWS.

A30T, pacnpocTpaHeHne B npupoge, ousnyeckne u xummyeckne ceonctea. KpyroBopoTt
asota B npupoge. AMMMaK, ero uamMyeckne M XUMUYECKNEe CBOWCTBaA, MOSlydYeHne u
npumeHeHne. Conn amMMOHUSA, UX (PU3MYECKME N XMMUYECKME CBOWCTBA, MPUMEHEHMUE.
KayecTBeHHasi peakumnsa Ha MOHbI aMMOHUS. A30THas KMCNOTa, €€ nosnyvyeHme, usnyeckme mn
XMMUYeCcKne cBoncTBa (0OWme Kak MpeacTaBuMTeEnsl Kracca KUCIOT M cneumduryeckue).
Mcnonb3oBaHne HUTPATOB M COMIEN aMMOHUSI B KadeCTBe MUHeparbHbiX YyAo0OpeHun.



XnMmnyeckoe 3arpsisHeHMe OKpykarLlen cpefbl COeOMHEHUAMU asoTa (KMCNOTHble OXAOW,
3arpsisHeHne BO3ayxa, NoYBbl U1 BOAOEMOB).

doccop, annoTponHble Mmogudukaumm docdopa, pusmyeckme U XMMM4YeCcKMe CBOMCTBA.
Okeng  docgopa(V) u docdopHas kucnoTta, GuU3NYECKMe M XUMWUYECKME CBOWCTBA,
nonydeHue. icnone3oBaHne pocdaToB B Ka4ecTBe MUHEpPanbHbIX YA0OpEHWIA.

Obwaa xapaktepuctuka anemeHToB IVA-rpynnbl. OCOBGEHHOCTU CTPOEHUST aTOMOB,
XapaKkTepHble CTEeNeHN OKUCIEHUSI.

Yrnepoa, annoTponHbie mMoaudukaumn, pacrnpocTpaHeHne B npupoae, dusndeckune u
xmMmundeckmne ceonctea. Agcopbuma. Kpyrosopot yrnepoaa B npupoge. Okcuabl yrnepoaa, ux
du3myeckme M XMMUYECKME CBOWCTBA, OEWCTBME Ha XWUBble OpraHu3mbl, MONyyYeHue
N NPUMEHEHNe. Jkonornveckne npobnemsl, cBaA3aHHble ¢ okcuaom yrnepoga(lV); rmnotesa
rno6anbHOro NoTenneHus Knumarta; NapHUKOBLIA 3ddEKT. YronbHas Kucnorta n eé conm, nx
doM3n4eCKME N XMMNYECKME CBOMCTBA, NOSTy4YeHne n npumeHeHne. KayecteseHHasa peakumns Ha
kKapboHaT-uoHbl. KMcnonb3oBaHne kapboHaToB B ObITy, MeauUMHE, NPOMbILIIEHHOCTN W
CESIbCKOM XO35MCTBE.

[MepBoOHa4anbHble MOHATMS 00 OpraHMYeckMx BeLlecTBaxX Kak O COeAMHEHUsAX yrrnepona
(MeTaH, aTaH, 3TWUNEH, aueTuneH, 3TaHoM, MMUUEPUH, YKCYCHas kucroTta). X cocTtaB wu
Xnmmyeckoe ctpoeHue. oHsaTMe o BGmonormyeckn BaXHbIX BeLLecTBaX: Xupax, benkax,
yrneBogax — W UX PONnn B XM3HWU 4YernoBeka. MaTepuanbHOe eOUVHCTBO OpraHM4ecKkux wu
HeopraHMYeCcKnx CoeaNHEHUN.

KpemMHun, ero uandeckne wn XuMUYecKMe CBOWCTBA, MOMyYeHWe W MNpUMEHEHME.
CoeavHeHna kpemuua B npupoge. O6wme npeactasneHna o6 okcmae KpemHua(lV) w
KpeMHuneBou kucnote. Cunumkarbl, UX UCNOMb30BaHME B ObITY, MeAULUHE, MPOMbILLITIEHHOCTH.
BaxHenwme ctpoutenbHble Matepuarnbl: KepaMmuka, CTEKNO, LeMeHT, 6eToH, XKene3obeToH.
Mpobnembl 6e3o0nacHOro MCNonb30BaHUS CTPOUTENbHbLIX MaTepuanoB B MNOBCEAHEBHOWM
XKU3HWN.

XNMUYECKMA IKCNEPUMEHT: U3ydeHne o6pasLoB HEOpPraHMYeckMx BeELEeCTB, CBOWCTB
CONSAHOW KUCIOTbI; NPOBEAEHME KAa4yeCTBEHHbIX peakuun Ha XJopua-voHbl U HabnwaeHue
NPU3HAKOB WX MNPOTEKAHWUS; OMbITbl, OTpa)kawwmne duandeckme M XMMUYECKUE CBOKMCTBA
rasioreHoB 1 UX CoegMHEHNI (BO3MOXHO UCMNONb30BaHME BUaeoMaTepmnarnoB); 03HaKoOMIEHNe
c obpasuamu xnopuaoB (ranoreHMaoB); O3HAKoMmIieHne ¢ obpasuamm cepbl U eé
coeguHeHnsiMn (BO3MOXHO WCMOnb30BaHME BuaeomaTepuanoB); HabnogeHue npouecca
obyrnuBaHua caxapa noa OEeWCTBMEM KOHLEHTPUPOBAHHOW CEPHOW KUCNOTbl; U3yyYeHue
XUMNYECKMX CBONCTB pa3baBneHHON CEPHOWM KUCIOTbI, NPOBEAEHME Ka4eCTBEHHOW peakumm
Ha cynbdaT-uoH N HabngeHne npusHaka e€ NpPoTeKaHus; O3HAKOMITEHNE C PU3NYECKMMN
cBovcTBaMuM asoTa, Qocdopa M MX coeauHEeHur  (BO3MOXHO  MUCMOSfb30BaHWe
BMngeomaTepuanoB), obpasuamm a3oTHbIX 1 PocdOopHbIX yaobpeHuin; nonydeHne, cobmpaxme,
pacno3HaBaHue U U3y4yeHne CBOMCTB aMMuaKka; NpoBefeHMNE KaYeCTBEHHbIX peakLumi Ha NOH
aMMOHUS U ocdaT-oH N U3y4eHWe TMPU3HAKOB WX NPOTEKaHUs, B3auMOAencTeue
KOHUEHTPMPOBAHHOM  a30THOM  KUCMOTbl € Meabtd  (BO3MOXHO  MCMNOJSib30BaHWE
BugeomaTepuarnoB); u3ydyeHue MoAenen KpuctaniuMyecknx peweéTok anmasa, rpaduTa,
dynnepeHa; O3HaKOMSIEHMEe C MpOLEeccoM aacopdbumm  pacTBOPEHHbLIX  BeELLECTB
aKTUBUPOBAHHbIM  YrMéM W  YCTPOWCTBOM NpOTUBOrasa; nonyyeHue, cobupanue,
pacno3HaBaHue N N3y4yeHne CBONCTB YrNEeKUCNoro ra3a; npoBeAeHne Ka4eCTBEHHbIX peakumm
Ha KapOoHaT- M CUNUKAT-UOHbI U N3y4YEHNE MPU3HAKOB MX MNPOTEKaHWUS; O3HAKOMIIEHME C
NpoaYyKUMEN CUNUKATHOW MPOMBILLSIEHHOCTU; pPELUEHNE SKCNEPUMEHTArbHbIX 3a4ay Nno Teme
«BaxHenwme HemeTannbl U NX COEANHEHNSA .

MeTannbl u nx coeguHeHus

Ob6wasa xapakTepucTtuka XUMWYECKMX 3MEMEHTOB — METajlsIoB Ha OCHOBaHUM UX
nonoxeHna B [lepuognyeckon cucteme xumumdeckmx anemeHtoB [. N. MeHgeneeBa u
cTpoeHna artomoB. CTpoeHue wmeTannoB. MeTannuyeckass cBsA3b W MeTannuyeckas
Kpuctannuyeckas peléTka. ANeKTpoOXMMUYECKUI pag, HanpskeHun meTannos. dusndeckue m



Xnmumyeckne csonctea MeTannoB. O6wwme cnocobbl nonyvyeHna metannoB. [MoHATME o
KOppO3un MeTannoB, OCHOBHbIE CMOCOOLI 3almTbl UX OT KOoppo3un. Cnnasbl (CTanb, YyryH,
AopantoMMHMA, 6poH3a) U X NpUMEHeHMEe B ObITy 1 NPOMbILLIEHHOCTM.

LLlenoyHble meTannbl: NonoxeHue B [lepnognyeckon cuctemMe XMMUYECKUX anemeHTos [.
. MeHaeneeBa; CTPOEHNE UX aTOMOB; HaxoXaeHue B npupoge. Pmnsnyeckne n xmmmyeckmne
ceovctBa (Ha npumepe HaTtpuss M Kanusa). Okcuabl U TMOPOKCUMAObI HATPUS U Kanus.
[MpuMeHeHne Weno4vHbIX MeTansioB N UX COeANHEHNNA.

LLleno4yHo3emernbHble MeTansbl MarHMn 1 Kanbunn: nonoxeHue B lNepunognyeckon cncrteme
xummndeckmx anemeHTtoB [1. . MeHgeneesa; cTpoeHne UX aTOMOB; HaxOXAEHWE B npupoae.
dusnyeckne n XMuMmyeckme CBOMCTBa MarHMa U Kanbuusi. BaxkHenwumne coeguHeHnsa Kanbums
(okena, rmgpokcma, conun). >KECTKOCTb BoAbl M CNOCOObLI €€ yCTPpaHEHUS.

AntoMuHMR: nonoxexuuve B [lepunognyeckon cucteme XuMudeckux anemeHtos [. U.
MeHgeneeBa; CTpoeHWe aToMa; HaxoxaeHue B npupoge. dPusmyeckne u XuMmuyeckme
cBoMCTBa antoMuHmns. AMpoTepHbIE CBONCTBA OKCMAa N rMapokcmaa antoMuHmS.

Keneso: nonoxeHne B  [lepuoamyeckon  CUCTEME  XMMUYECKMX  9NIEMEHTOB
. . MeHgeneeBa; CTpOeHMe atoma; HaxoxaeHue B npupoge. dusnyeckme n xmmmyeckme
cBoncTBa xenesa. Okengbl, rmapokemapbl n conu xenesa(ll) v xxenesa(lll), nx coctas, cBoncTea
N nony4yeHue.

XUMUYECKNA SKCMEPUMEHT: O3HaKoMneHume ¢ obpasuamu MeTannoB M CnnaBoB, WX
PU3MYECKMMN CBOWCTBAMW; MU3YyYEeHWE pe3ynbTaToB KOPPO3UM MeTannoB (BO3MOXHO
Ncrnonb3oBaHWe BuaeomaTepuanoB), 0COOEHHOCTEN B3aMMOLEWCTBUA OKCMOA Kanbuusi m
HaTpus € BOAOW (BO3MOXHO WCMNONb30BaHWE BuaeomaTepuanoB); MccrnegoBaHME CBOWCTB
KECTKOM BOAbl; NpoLecca ropeHnsa xenesa B Kucnopoge (BO3MOXHO WCMNOSIb30BaHME
BMngeomaTepuanoB); MPU3HAKOB MNPOTEKAHUSA Ka4yeCTBEHHbIX pPeakuMi Ha MOHbl (MarHus,
Kanbuus, antoMunHus, uuHka, xenesa(ll) n xenesa(lll), meau(ll)); HabnogeHne n onncaHue
NPoOLECCOB OKpaLIMBAHUA MNMIAMEHN WOHAMW HaTpuUs, Kanuss U Kanbums (BO3MOXHO
ncnosfib3oBaHWe BuaeomaTepuanoB); uccnegoBaHMe amM@OTeEPHbIX CBOMCTB rnapokcuaa
antoOMUHUSA U TMAPOKCUAA UMHKA; pelleHne 3KcnepuMmeHTanbHbiX 3agad no teme «BaxHenwme
MeTanmnbl U NX COEANHEHNRAY.

Xumua n okpyxarouwana cpega

HoBble MaTepuanbl U TexHonoruu. BewectBa u maTtepuanbl B MOBCEAHEBHOW XXWU3HU
yenoseka. Xumusa 1 30opoBbe. besonacHoe ncnonb3oBaHMe BELLECTB U XMMUYECKUX peakLnin
B ObITy. [MepBas NomMoLb NPU XMMUYECKNX OXorax un oTpaBneHusix. OCHOBbI 3KOMOrM4eCcKomn
rpaMoTHOCTU. XMMUYECKOEe 3arpsisHEHME OKpyxatlwen cpeabl (NpegenbHast gonycrtumas
KoHueHTpauus Bewects — 10K). Ponb xumnn B peLLeHnn akonormn4eckmnx npobnem.

MpupogHble MCTOYHWUKM YrNeBo4opoaoB (yronb, NPUPOAHLIN ra3d, HedTb), NPOAYKTbl UX
nepepaboTkun, nx posnb B 6bITY N NPOMBILLIIEHHOCTMW.

XNUMUYECKMI IKCMEPUMEHT: N3ydeHne obpasuoB MaTepuanoB (CTEKNO, CnnaBbl METannos,
nofiMMepHbIe MaTepuarnsl).

MexnpeameTHble CBA3MU

Peanusauus mexnpeameTHbIX CBA3EW Npu U3ydeHun XxmmMmmn B 9 Kracce ocyLlecTBndeTcs
yepe3 WCMoMb30BaHME KakK OOLWMX eCTEeCTBEHHO-HAyYHbIX MOHATUW, TakK WM MNOHATUNA,
ABMNAIOWMXCA CUCTEMHBbIMM ONS OTAENbHbIX NPeaMETOB €CTECTBEHHO-HAYy4YyHOro UMKna.
Peanunsauua mexnpeamMeTHbIX CBA3EW Npu U3ydeHun Xummm B 9 Kracce OcCyLecTBRsieTcs
yepe3 WUCMOMb30BaHME Kak OOLMX €eCTECTBEHHO-HAyYHbIX MOHATUN, TaK M MNOHATUN,
ABMAOLMXCSA CUCTEMHBbIMU OS5 OTAENbHbBIX NPEAMETOB €CTECTBEHHO-HAYYHOro LMKa.

O6Lwme ecTeCTBEHHO-HAYy4YHbIE MOHATUA: HAYYHbIN OaKT, rTMNOTE3a, 3aKOH, TEOPUS, aHaNM3,
CUHTE3, Knaccudukaumsa, nepmoanyHoCTb, HabngeHue, 3KCNEepUMEHT, MOAEeNMpOBaHME,
n3mMepeHune, Moerb, SBneHne, NapHUKOBbIM 3PEKT, TEXHONOMNA, MaTepuarbl.

®dusnka: matepusi, atoMm, IMEKTPOH, MNPOTOH, HEWTPOH, WOH, HyKNng, W30TOnNbI,
PagnoaKkTUBHOCTb, MOJSEKyna, 93rfeKTPUYECKUn 3apsid, MNPOBOAHUKM, MNONYyNPOBOAHUKM,
ANANEKTPUKKN, OTOSNEMEHT, BELLECTBO, Teno, 06bEM, arperatHoe COCTOsIHME BeLLecTBa,



ras, pacTBop, pacTBOPUMOCTb, KpuUCTannmyeckasa peLweéTka, cnnasbl, PU3NYEeCKNe BENTUYUHDI,
eVHULbl U3MEPEHUS, KOCMUYECKOE NPOCTPAHCTBO, NnaHeThl, 38€3abl, ConHue.

Buonoruna: cotocunHTes, abixaHune, Guocdepa, akocucTema, MuUHeparnbHble yaobpeHus,
MUKPO3MEMEHTbI, MaKpO3NeMEHTbI, NMUTaTenbHble BELECTBA.

leorpadmusa: artmocepa, rmgpocdepa, MuHepansl, ropHble nNopodbl, MNorfesHble
nckonaemsble, TOMMMBO, BOOHbIE PECYPChl.

MMAHUPYEMbIE OBPA3OBATEJIbHbIE PE3YJIBTATDI

N3yyeHne xumum B 8-9 knacce HanpaBneHO Ha OOCTMXKEHME 0ByYaloLWMMNCS NNYHOCTHBIX,
MeTanpeaMeTHbIX U NPeaMETHbIX pe3ynbTaToB OCBOEHMs y4ebHOro npegmeTa.
JIMYHOCTHbIE PE3YJIbTATHI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUA NPOrpaMmbl  OCHOBHOrO obuiero obpasoBaHus
AOCTUratTCs B X0A4e 0by4YeHnsa XumMmun B eauHCTBe y4ebHOM 1 BOCnUTaTENbHON AEATENbHOCTY
OpraHusaumMm B COOTBETCTBUMM C TPaAULMOHHBIMU POCCUMCKUMU  COLIMOKYIIbTYPHBIMU U
AYXOBHO-HPaBCTBEHHbIMU LIEHHOCTAMMU, MPUHATBIMM B O6OLECTBE MpaBuMnamMm uU HopMamu
noBeaeHns U CnocoOCTBYIOT MpoLeccaM CaMOMNO3HaHUs, camopa3BUTUS U coumanusaumnm
obyuaroLmxcs.

JINyHOCTHbIE pesynbTaThl OTpaXakT CPOPMUPOBAHHOCTbL, B TOM YUCHE B YacTH:

MaTpnoTnyeckoro BocnmTaHus

1) LEHHOCTHOIrO OTHOLUEHUS K OTEYECTBEHHOMY KYNbTYPHOMY, NCTOPUYECKOMY U HayYHOMY
Hacneauto, NOHUMaHUSA 3HAYEeHUS XMMUYECKOW HayKu B XKU3HW COBPEMEHHOro obLiecTsa,
CnocoBHOCTU BNnageTb 4OCTOBEPHON MHGOPMaLME O NepeaoBbiX JOCTUXKEHUSX N OTKPbITUAX
MMPOBOWN N OTEYECTBEHHON XMMUKN, 3aMHTEPECOBAHHOCTU B HAYYHbIX 3HAHNSAX 06 YyCTPONCTBE
Mupa n obecTsa;

"paxgaHcKoro BOCNUTaHNA

2) npencraBneHns 0 couuanbHbIX HOpMax M MNpaBunax MEXUYHOCTHbIX OTHOLUEHUN B
KONNeKTnBe, KOMMYHUKATUBHOW KOMMETEHTHOCTM B OOLLECTBEHHO nonesHoun, y4ebHo-
nccrnegoBaTenbCKoW, TBOPYECKOM M ApYrux Buaax AeATeribHOCTWU; FOTOBHOCTM K pasHo-
06pa3HON COBMECTHOW AEATENbHOCTU MPU BbINOSTHEHUN y4eOHbIX, NO3HaBaTENbHbIX 3a4au,
BbIMOMTHEHUN XMMWYECKUX SKCMEPUMEHTOB, CO34aHMM Y4YEeOHbIX MPOEKTOB, CTPEMIIEHUSA K
B3aVMOMOHMMAaHMNIO U B3aUMONOMOLLM B npoLecce 3Ton y4ebHON eAaTenbHOCTU; FOTOBHOCTH
oLeHMBaTb CBOE MOBEAEHWE W MOCTYMKA CBOMX TOBapuULLEN C MO3ULMM HPABCTBEHHbLIX W
NpaBoOBbIX HOPM C Y4ETOM OCO3HaHWNA NOCNeACTBUN MOCTYNKOB;

LleHHOCTM Hay4YHOro NO3HaHUS

3) MUPOBO33pPEHYECKMX MpeAcTaBfeHnn O BewecTBe W XUMUYECKOW peakuumu,
COOTBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM U COCTaBMAIOLMX OCHOBY ANs
MOHMMaAHUA  CYLIHOCTW HAY4YHOW KapTWHbl MuUpa; npeacTtaBneHnn o6  OCHOBHbIX
3aKOHOMEPHOCTSX Pa3BUTUS NPUPOAbLI, B3aUMOCBA3AX YeNoBeKa C NPUPOAHON cpeaion, O ponu
XUMUU B MO3HAHUN 3TUX 3aKOHOMEPHOCTEWN;

4) no3HaBaTesNbHbIX MOTMBOB, HaMpaBfEeHHbIX Ha MOflydeHne HOBbIX 3HAHWA MO XUMWW,
HeobxoaMMbIX Ans 06bACHEHUA HabN4aeMbIX NPOLLECCOB N ABMEHWUM;

5) no3HaBaTenbHON, MHAPOPMALMOHHOM U YMTATENBCKOW KyrbTypbl, B TOM YMCIi€ HaBbIKOB
camocToATeNbHOM paboTbl ¢ y4ebHbIMM TEKCTaMKU, CNPaBOYHOWN NUTEepaTypor, AOCTYMHbIMU
TEXHUYECKUMU CpeacTBaMm MHPOPMALIMOHHBIX TEXHOMNOMN;

6) nHTepeca Kk 0Oy4eHU0 M NO3HaAHWIO, NOOBO3HATENBHOCTN, TOTOBHOCTU U CMNOCOOHOCTU K
camoobpasoBaHuto, MPOEKTHOM U UCcreoBaTeNbCKOM AeATENbHOCTU, K 0CO3HAaHHOMY Bbibopy
HaNpaBneHHOCTU N YPOBHSA 00yYeHUs B AanbHeENLEM;

dopmMpoBaHUs KynbTypbl 300POBbS

7) OCO3HaHUS LEHHOCTU >XW3HW, OTBETCTBEHHONO OTHOLIEHUS K CBOEMY 3[40pOBbIO,
YCTAHOBKM Ha 340pOBbli 00pa3s >KM3HWU, OCO3HAHMS MOCMEACTBUN U HENPUATUA BPEOHbIX
npuBbIYeK (YynoTpebneHnsa ankorons, HapKOTMKOB, KypeHus), HeobxogmMmocTu cobntogeHus



npasun 6e3onacHocT! Npu obpaleHnn ¢ XMMUYECKMMM BeLlecTBamu B ObITy U peanbHom
XKU3HU;

TpynoBoro BocnuTaHus

8) nHTepeca K NpakTU4eCKOMY U3y4YEHNIO NPOdIEeCCUI U TpyLa Pas3fIMYHOro poaa, yBaxeHue
K Tpyay W pesynbTaTam TpyooOBOW OEATENbHOCTU, B TOM YMUCNe Ha OCHOBE MPUMEHEHUS
npegMeTHbIX 3HaHMA MO XMMWUKM, OCO3HAHHOrO BbIOOpPa WHAMBMAYANbHOW TPaEKTopUn
npoaosrmkeHnst obpasoBaHnsa C Y4ETOM JIMYHOCTHbIX MHTEPECOB U CMOCOOHOCTU K XMMWUW,
00LLEeCTBEHHbBIX UHTEPECOB 1 NOTPEBHOCTEN; YyCneLwHON NpodecCnoHanbHoOM 4eATENbHOCTU U
pa3BUTUA HEOOXOOMMbIX YMEHWI; TOTOBHOCTb aganTUpoOBaTbCs B NPOdEeCCUOHaNnbHOM cpeae;

OKOS0rMyeckoro BOCNUTaHus

9) 3KONOrM4YecKn LenecoobpasHOro OTHOLLEHUS K MPUPOAE Kak MCTOUHUKY XU3HU Ha 3emne,
OCHOBE €€ CyLeCTBOBaHNA, NOHUMaHNA LLEeHHOCTU 340p0BOro 1 6esonacHoro obpasa Ku3Hu,
OTBETCTBEHHOIO OTHOLUEHUSI K COOCTBEHHOMY (OU3MYECKOMY W MCUXMYECKOMY 300POBbLIO,
OCO3HaHMA LEHHOCTM cobnogeHns npasun ©e3onacHoro nosegeHuss npu paborte c
BewecTBaMu, a Takke B CUTyauusix, YrpoXXatoLmx 300POBbI0 U XKU3HU J0OeMN;

10) cnoCoBHOCTN MPUMEHATL 3HAHWUA, NONyYaeMble MPU U3YHEHUN XUMUWN, ONS peLleHus
3aja4, CBA3aHHbIX C OKpyXatLlen NpupoaHOMN Cpeaon, NOBbLILWEHNA YPOBHSA 3KOSTOrMYeCcKom
KynbTypbl, OCO3HaHUs rnobanbLHOro Xxapakrepa aKoormyeckmx Nnpobnem n nytem nx peeHns
nocpeacTBOM METOLOB XUMWUU;

11) 3KONMOrMYecKoro MbILSIEHNS, YMEHUS PYKOBOACTBOBATLCSA MM B MO3HABATENbHOW,
KOMMYHUKaATMBHOW U COLMaribHOM NpakTuke.

METAMNPEOMETHbBIE PE3YJIbTATHI

B coctaBe mMmeTanpenoMeTHbIX pe3ynbTaTOB BbIAENAT 3Ha4YMMble Onsa opMmpoBaHus
MMPOBO33PEHNSA OBLLEHaYYHbIE NOHATUSA (3aKOH, TEOPUS, NPUHLMM, rMnoTesa, hakT, cuctema,
NpoLecc, 3KCMEPUMEHT U Ap.), KOTOPblE MCMONb3YKTCA B €CTECTBEHHO-HAYYHbIX YY4E€OHbIX
npegMeTax W MNO3BOMNSAKOT HA OCHOBE 3HAHWM W3 3TUX nNpeamMeToB opmMupoBaThb
npeacTtaBneHne o LEenoCTHON Hay4yHOW KapTUHE MUpa, U YHUBeEpcarbHble y4ebHble OeCTBUA
(no3HaBaTenbHbIE, KOMMYHUKaTUBHbIE, perynsaTuBHbIE), KoTopble  obecneyunBaloT
dopMMpOBaHME TFOTOBHOCTM K CaMOCTOSATENIbHOMY MfaHMPOBAHUIO W  OCYLLECTBIEHUIO
y4yebHon nesaTenbHOCTH.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI OOpas3oBaTeNnbHOM MporpamMmmMmbl MO XUMUU
oTpaxkatoT oBflaieHNe yHMBepcasibHbIMM NO3HaBaTENbHbIMU JENCTBUAMM, B TOM YUCHE:

basoBbiMK NorMyecknmm oeNCTBUSMU

1) ymeHMem wucnonb3oBaTb MNPUEMbI JTIOMMYECKONO MbILMEHUS MPU OCBOEHMM 3HAHWUN:
packpbliBaTb CMbICIT XUMWYECKMX MNOHATUA (BblAENSATb WX XapakTepHble MpPU3HaKu,
yCTaHaBnMBaTb B3auUMOCBSA3b C APYTMMM  MOHATUSIMKU), WCMNOMb30BaTb MNOHATUA  AONS
00BbACHEHNA OTAENbHbIX (aKTOB W SBMEHWMW; BblOMpaTb OCHOBaHMS W KpuTepuu Ans
Knaccugukaumm XMMUYECKNX BELLECTB U XMMUYECKUX peakuuin; ycTaHaBnmBaTb MPUYMHHO-
CNeaCTBEHHbIE CBA3M Mexay OObeKkTamu U3y4YeHUs; CTPOUTb JIOrMYECKME pacCyXOeHus
(MHOYKTMBHbIE, A€OYKTUBHbIE, NO aHanornn); Aenatb BbIBOAbI U 3aKNHOYEHUS;

2) yMeHneM NPUMEHSATb B MpoLiecce No3HaHUs NOHATUSA (NpeaMeTHbIE U MeTanpeaMeTHbIe),
CUMBOJSIMYECKMNE (3HAKOBbIE) MOAESNM, UCMNOMb3yeEMblE B XMMUKM, npeobpas3oBbiBaTh LLUMPOKO
NPUMEHsIEMblE B XUMWW MOAENbHble MNpPeAcTaBfEeHNd — XUMUYECKMM 3HaK (CMMBOI
anemMeHTa), XxMMmudeckass dopmyna U ypaBHEHWE XMMWYECKOW peakumnm — Mnpu peLueHumn
y4yebHo-no3HaBaTenbHbIX 3agay; C YY4ETOM 3TUX MOAENbHbIX NPeaCTaBNEHUN BLISBMATbL U
XapaKkTepu3oBaTb CYLLECTBEHHbIE NPU3HAKN N3y4YaeMbIX OO bEKTOB — XMMMUYECKMX BELLLECTB U
XUMUYECKNX peaKLMi; BbisIBNATb 00LLIME 3aKOHOMEPHOCTU, MPUYNHHO-CNEACTBEHHbIE CBA3U U
NPOTUBOPEYNS B N3yHaeMbiX NpoLeccax u ABNeHusax; npeanaratb KpUTeEpUn 4N BbIABIEHUA
3TUX 3aKOHOMEPHOCTEN WM MNPOTUBOPEYUNIA; CaMOCTOSATENbHO BbiOMpaTh Cnocod pelueHus
yyebHon 3agjaum (CpaBHMBaATb HECKONbKO BapuaHTOB peLlleHus, BbliOvpaTb Haubonee
NoAXOAALNN C YY4ETOM CaMOCTOSATENBHO BblAEMNEHHbIX KpUTEPUEB);

BasoBbiMU nccrnegoBaTenbCKUMM AENCTBUSAMMA



3) yMEHMeM ncnonb3oBaTb NOCTaABEHHLIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HaHMWs, a
TakKe B KayecTBe OCHOBbl A1 DOPMUPOBAHUSA TMNOTE3bl MO NPOBEPKE MNPaBUITbHOCTU
BbICKa3bIBAEMbIX CYXXOEHWUM;

4) npnobpeTeHne onbiTa No MMAaHUPOBAHWUIO, OpraHmM3auum N NPOBELEHUID YYEHUYECKUX
3KCNEPMMEHTOB: YMEHME HabnogaTh 3a Xo4OM NpoLecca, CaMOCTOATENbHO NPOrHO3NpoBaTh
ero pesynbTaT, opmynupoBaTb 0600LLEHNS M BbIBOAbI NO pes3ynbTaTaM NpoBeaEHHOrO
onbITa, UCCNeaoBaHUs, COCTaBNATbL OTYET O NpoaenaHHon paboTe;

PaboTon ¢ nHpopmaumen

5) ymeHuem BblbupaTb, aHanM3nMpoBaTb U MHTEPNPETMPOBATbL MHMOPMALMIO Pa3fNYHbIX
BMOOB N OOPM NpeacTaBfeHns, NofyvYaemMyo M3 pasHbliX UCTOYHMKOB (Hay4HO-NonynapHas
nutepaTtypa XMMWYECKOrO COAEpPXaHus, CcrnpaBouvHble nocobusa, pecypcbl WHTepHeTa);
KPUTUYECKN OLIEHNBATL NPOTMBOPEYNBYIO N HEQOCTOBEPHYHO MHGOPMALMIO;

6) yMEHMEM NPUMEHSATL Pa3fiMyHble METOAbI M 3anpocChl NPy NOUCKe 1 0Toope nHhopmaumm
N COOTBETCTBYHLLMX OaHHbIX, HEOOXOANUMbBIX N1 BbINOMHEHNS YYEBHbIX M NO3HaBaTENbHbIX
3agady  onpegenéHHoro Tuna; npuobpeTeHme onbita B obnactm  MCNonb3oBaHUS
MHPOPMALNOHHO-KOMMYHUKATUBHBLIX ~ TEXHOSMOMMW,  OBfageHue  KynbTypoh  akTUBHOIO
NCMNONb30BaHNA PasfnNYHbIX MOMCKOBbLIX CUCTEM; CaMOCTOSTENbHO BblIOMpaTb ONTUMAanbHYHO
dopMy npeacTaBneHns MHopMauun 1 UNMKCTPUPOBaTL pellaeMble 3a4a4n HECOXHbBIMN
cxemamu, gunarpaMmmamm, gpyrumm dopmamm rpadpmkn n nx KOMBUHaUmMsaMu;

7) yMEHMEM UCMNONb30BaTbh U aHaNM3NpoBaTb B npouecce y4ebHOM 1 nccrnenoBaTenbCKom
AeATENbHOCTU MHGAOPMAUMD O BAUAHUN MNPOMBILLMEHHOCTU, CENbCKOro XO034MCTBa U
TpaHcnopTa Ha COCTOSIHUE OKpYXXatoLLen NpupoaHON cpenbl;

YHuBepcanbHbIMY KOMMYHUKATUBHBIMU AENCTBUAMU

8) ymeHmeM 3agaBaTb BOMpoOCbl (B xoge Auanora w/vnu AUCKycCuM) NO  CyLLEeCTBY
obcyxxgaemon Tembl, QOpPMynMpoBaTb CBOW MNPEASIOXKEHUS OTHOCWUTENTbHO BbINOTHEHUS
npeanoXxeHHoOW 3agayu;

9) npuobpeTeHne onbiTa nNpe3eHTaunm pes3ynbTaTOB BbIMOMHEHUA  XUMUYECKOro
aKkcnepumeHTa (nabopaTopHoro onbiTa, nabopaTopHon paboTbl MO UCCREAOBAHUIO CBONCTB
BELLECTB, y4eOHOro npoekra);

10) 3aMHTEpPecoOBaHHOCTb B COBMECTHOW CO CBEPCTHMKaAMM MO3HaBaTENbHON WU
nccneaoBaTenbCKoM AEATENbHOCTU NPU PELLEHNN BO3HMKAKOLWMX Npobriem Ha OCHOBe y4éTa
o0LMX MHTEPECOB M corfnacoBaHus nosvumin (obcyxaeHus, obMeH MHEeHUSMKN, «KMO3roBble
LWTYPMbI», KOOPAMHAUWSA COBMECTHbIX OAEWCTBUN, OMpedeneHne KpUTepueB MO OLEHKe
KayecTBa BbIMNONHEHHON paboTbl 1 ap.);

YHuBepcanbHbIMU PENYNIATUBHLIMU OENCTBUSIMA

11) yMeHuMemM CcaMOoCTOATENbHO oOnpefensaTb Uuenn OesaTenbHOCTW, NNaHMpOoBaTb,
OCYLWECTBMNATb, KOHTpPONMpoBaTb W Npu  HEOoBXOOAMMOCTU  KOPPEKTMPOBAaTb  CBOH
AeaTenbHOCTb, BblbMpaTb Haubonee addekTnBHble cnocobbl peleHns Yy4ebHbIX U
no3HaBaTerlbHbIX 3a4a4, CAMOCTOSATENbHO COCTaBMATb UM KOPPEKTMPOBATL NPEaNOXKEHHbIN
anroputTM AENCTBMMA MpPU BbIMOMAHEHUN 3a4aHUA C YYETOM MOSlyYEeHUS HOBbIX 3HaHW 06
n3yyaemblx OO6beKTax — BELLECTBaAX U peakumsx; OLEHMBaATb COOTBETCTBME MOSYyYEHHOrO
pesynbTaTta 3asBNeHHON Lenw;

12) yMeHMeM uCMnonb30BaTb W aHanM3MpoBaTb KOHTEKCTbI, Mpeafiaraemble B YCIOBUM
3aJaHuN.

MPEOMETHbBIE PE3YJIBTATHI

B cocrtaBe npeamMeTHbIX pe3ynbTaToB MO OCBOEHUID 0683aTENbHOMO COoAepXaHus,
YCTAHOBIMEHHOIO [OaHHOW nNpUMeEpHOn paboyern nporpamMmon, BbIOENSAT. OCBOEHHbLIE
o0y4yaloWnMMNCA HayyHble 3HaHWA, YMEHus M cnocobbl OenCTBUA, cheundundeckue ans
npegMmeTHon obnactn «Xumusiy, BUAbl OEATENbHOCTU MO MONYYEHUKO HOBOFO 3HaHUs, €ro
WHTepnpeTaumn, npeobpaszoBaHMio M MNPUMEHEHUIO B pPasfnU4YHbiX Y4eOHbIX M  HOBbIX
cuTyaumsax.



MpeameTHble pe3ynbTaTbl OTpaXkatT CHOPMUPOBAHHOCTL Y OOYYaOLMXCH Cnegytowmx
YMEHUMN:

8 KINACC

1) packpbligamb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUA: aTOM, MOJSieKyna, XMMWU4eCKumn
3f1ieMeHT, NPoCToe BeLLeCTBO, CIIOXHOE BellecTBO, CMeCb (OAHOpoAHasi U HeoOHOPOAHAas),
BaNneHTHOCTb, OTHOCUTElNbHas aTOMHas WU MOSMEKyNnsApHas macca, KONM4ecTBO BellecTsa,
MOJb, MOSIAPHAs Macca, MaccoBasi JONA XMMUYECKOro afieMeHTa B COeAUHEHUU, MONAPHbLIN
00BbEM, OKCKA, KMCNoTa, OCHOBAHWE, COfb, ANEKTPOOTPULUATENBHOCTb, CTEMEHb OKUCIIEHUS,
XMMUYECKass peakuus, Krnaccudukaumss peakuun: peakumm COedWHEHUs,  peakuuu
pasnoXeHusi, peakumm 3amelleHns, peakumm obmeHa, 3K30- U IHOOTEPMUYECKNE peakuun;
TEennoBon 3pdeEKT peakuun; 94p0 atoma, INEKTPOHHbIA CNon atoma, atomHaa opbuTtars,
paguyc atoma, XMMuU4yeckas CBA3b, NONMSAPHAA U HenonsipHas KoBaneHTHas CBA3b, MOHHas
CBS3b, MOH, KATUOH, aHNOH, PacTBOpP, MaccoBasa A0s1s BelecTBa (NpoueHTHas KOHUeHTpauns)
B pacTBOpE;

2) unocmpuposams B3aNMOCBA3b OCHOBHbBIX XMMUYECKUX MOHATUM (CM. M. 1) U NPUMEHATL
3TN NOHATUSA NPU ONUCAHWUM BELLECTB N X NpeBpaLLeHni;

3) ucronb3o8ambe XMMUYECKYIDO CUMBOJSIMKY [AOns  cOCTaBfneHus ¢OopMyn BeLeCTB U
YpaBHEHNN XUMUYECKUX peaKLnn;

4) onpedesiimb BaNeHTHOCTb aTOMOB 3fIEMEHTOB B OMHapHbIX COeguMHEeHUsX; CTeneHb
OKUCIEHMS 3NeMeHTOB B OWHApHbIX COeAMHEHMUSX; MPUHAANEXHOCTb BeLWecTB K
onpeaenéHHoMy Kraccy coeanHeHun rno popmynam; Bug XMMnU4Yeckon CBA3N (KoBarneHTHasa un
NOHHAsA) B HEOPraHMYeCKNX COeANHEHUSX;

5) packpbisamb cmbicr [Nepnoanydeckoro 3akoHa [. V. MengeneeBa: eMOHCTpMpoOBaTb
NOHVMaHWe NepuoanYeCcKon 3aBMCUMOCTM CBONCTB XUMUYECKUX INIEMEHTOB OT UX NOSOXEHUSA
B [Nepmnoguyeckon cucteme; 3aKOHOB COXpPaHEHUS MaccChbl BeLLeCTB, MOCTOAHCTBA COCTaBa,
aTOMHO-MOJIEKYNSAPHOIrO  Y4eHus, 3akoHa ABoragpo; OnNucbiBaTb W  XapakTepu3oBaTb
Tabnnynyto popmy Neprnogmyeckon CUCTEMbI XMMUYECKMX 3NIEMEHTOB: pasnunyaTb NOHATUSA
«rnasHasa noarpynna (A-rpynna)» un «nobo4vHas nogrpynna (b-rpynna)», mansie n 6onbwmne
nepuvoapl; COOTHOCUTb OO0O3HaYeHusi, KOTopble uMetTca B Tabnuue «[llepuoanyeckas
cuctemMa xumumyeckux anemeHtoB [. V. MeHgeneeBa» C YMCNOBbIMU XapakTepucTMKamm
CTPOEHMSA aTOMOB XMMUYECKNX INEMEHTOB (COCTaB 1 3apsag sapa, obLiee YMcno aNeKTpoHOB
1 pacnpegereHne nx rno 3NeKTPOHHbIM COAM);

6) Kraccuguyupogame XMMUYECKNE dNEMEHTbI; HEOpraHN4yeckne BeLLEeCTBa; XMMUYeCcKmne
peakumn (No YMCny U COCTaBy y4acTBYIOLUMX B peakunn BELWECTB, No TENSIOBOMY 3(PAEKTY);

7) xapakmepu3ogamb (oruckbigams) obLMe XMMUYECKME CBOWCTBA BELLECTB PasfMyHbIX
Knaccos, nogTBepXaas onvcaHne npumepamMmm MOoneKkynsapHbIX ypaBHEHUA COOTBETCTBYHOLLMX
XUMNYECKMNX peakuuni;

8) npoeHo3uposams CBOWCTBaA BELLECTB B 3aBUCMMOCTM OT MX Ka4YeCTBEHHOro COCTaBa;
BO3MOXHOCTM MPOTEKaHUS XUMUYECKUX NpeBpaLLeHUI B pasfnyHbIX YCNOBUAX;

9) 8bI4UCIAMB OTHOCUTESNBbHYIO MOMNEKYISAPHYIO U MOMSPHYI0 MacCbl BELLECTB; MacCOBYIO
OO0 XMMUYECKOro arnemeHTa no ¢opmyne coefuvHeHWUs; MacCOBYK [0S0 BellecTBa B
pacTBope; NPOBOAUTL PACYEThLI NO YPaBHEHNIO XMMUYECKOWN peakumnu;

10) npumeHsimb OCHOBHbIE Onepaunn MbICIIUTENBHON OeATENbHOCTU — aHanmM3 nU CUHTES,
cpaBHeHune, o6o6leHne, cucTtemaTusauulo, Knaccudukaumoo, BbISBNEHWE MPUYNHHO-
CNneACTBEHHbIX CBA3eN — [Ons U3y4eHUs] CBOMCTB BeLWeCcTB U XMMUYECKUX peakuuwn;
€eCTEeCTBEHHO-Hay4Hble MeToAbl NO3HaHWs — HabniogeHue, namepeHue, MoaenupoBaHue,
3KCNEepPUMEHT (peanbHbI N MbICIIEHHbIN);

11) cnedogamp NpaBuniam MNOMb30BaAHUA  XMMMUYECKOM nocygon wn  nabopaTopHbIM
obopyaoBaHMeM, a Takke npaBunam oOpaleHus C BewecTBamMu B COOTBETCTBUM C
WHCTPYKUMAMM MO BbIMNOMHEHUIO NTAabOPaATOPHbLIX XUMUYECKMX OMbITOB MO MOMYYEHUIO W
cobupaHuio razoobpasHbix BeWecTB (BOAOPOAA U KNCIopoAa), NPUroToBEHMIO pacTBOPOB C
onpeanenéHHon MaccoBOW [OOnen pacTBOPEHHOro BeLWeCTBa; MNiaHMpoBaTb M MNPOBOAUTb



XUMUYECKME IKCMEPUMEHTbI MO pacrno3HaBaHUIO PAacTBOPOB LESI0Men U KUCIIOT C NOMOLLBIO
WMHOMKATOPOB (NakMyc, heHondTanenH, MeTunopaHx n ap.).
9 KIACC

1) packpbieamb CMbIC/T OCHOBHbIX XUMUYECKUX MOHATUN: XMMWYECKUIM ISIEMEHT, aToM,
MOSeKyna, MOH, KaTWOH, aHWOH, MPOCTOEe BEeLLeCTBO, CIIOXHOEe BeLleCTBO, BaneHTHOCTb,
ANEKTPOOTPULIATESNIbHOCTb, CTEMNEHb OKUCMEHUSA, XMMUYECKasi peakums, XMMUYeckas CBA3b,
TennoBon 3dEKT peakuun, MOMb, MOMSPHbIN  OBBbEM, pacTBOp; INEKTPONUTHI,
HEaNeKTPONUTbI, ANEKTPONMTMYECKas gMccoumnaums, peakumm MOHHOro obmMeHa, katanusaTop,
XMMUYEeCKOe paBHoBecue, obpatumble © HeobpaTMmble peakuuun, OKUCIIUTENbHO-
BOCCTaAHOBUTESbHbIE peakLnn, OKUCINTENb, BOCCTAHOBUTESb, OKUCINIEHNE U BOCCTAHOBIEHNE,
annoTponus, amgOTEPHOCTb, XMMUYECKass CBA3b (KOBaneHTHasi, MOHHAagA, MeTannuyeckas),
Kpuctannumyeckasi peléTtka, Koppo3us MeTannos, CnsiaBbl; CKOPOCTb XMMUYECKON peakumn,
npegensHo gonyctumas KoHueHTpauma (MOK) BewecTsa;

2) unncmpuposams B3aNMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI (CM. M. 1) U NIPUMEHATL
3TN NOHATUA NPU ONMCaHWUM BELLECTB N NX NPeBPaLLEeHUN;

3) ucronb3o08amb XMMUYECKYIDO CUMBOJSIMKY [AONsi  cOCTaBneHusi ¢OpMyn BELLECTB U
YPaBHEHUN XMMUYECKUX peakuun;

4) onpedesniimb BanNeHTHOCTb W CTeNeHb OKUCIIEHUS XUMUYECKUX JfIEMEHTOB B
COeOVHEHMUsIX PasfnUYHOro CocTaBa; NPUHALMNEXHOCTb BELECTB K onpefenéHHoMy Knaccy
coeauHeHu No hopmMynam; BU4 XMMMUYECKON CBA3N (KOBarieHTHas, NOHHas, MeTannmnyeckas)
B HEOPraHNYeCcKNX CoeauHEHUNX; 3apsa MOHa No XMMM4Yeckon hopmyre; Xxapaktep cpeabl B
BOOHbIX pacTBOpax HEOPraHU4YeCKMX COeaMHEHUNA, TUM  KPUCTaNMYECKON pPeLUETKM
KOHKPETHOro BELLECTBa;

5) packpbisameb cmbics lNepunognyeckoro 3akoHa [1. . MeHgeneeBa u A4eMOHCTPUPOBaTb
ero NoHMMaHue: on1cbiBaTb N XapakTepuaoBaTtb TabnnyHyto popmy Neprmoanyeckon cuctemsl
XUMUYECKNX NIEMEHTOB: pasnuyaTtb NOHATUS «rnaBHas nogrpynna (A-rpynna)» n «nobo4vHas
nogrpynna (b-rpynna)», manbie n 6onbline nepuogpl; COOTHOCUTL 0603HAYEHMs, KOTOpbIE
UMeTCs B nepuoandeckon tabnuue, C YNCNOBLIMU XapakKTepUCTUKaMU CTPOEHUST aTOMOB
XMMUYECKNX ANIEMEHTOB (COCTaB 1 3apsa 94pa, obLiee YMcno anekTpoHOB U pacnpeneneHme
MUX MO 9NEKTPOHHbLIM CIosIM); OOBACHATL 00LMe 3aKOHOMEPHOCTU B M3MEHEHUU CBOWUCTB
3M1EMEHTOB N X COeAMHEHMI B Npedenax MasnbiX NepMOAOB M MaBHbIX NOArPynn C y4ETOM
CTPOEHUS UX aTOMOB;

6) Kraccuguyupogampe XMMUYECKNE dNEMEHTbI; HeOpraHN4yeckne BeLLEeCTBa; XMMUYEeCcKme
peakumm (MO YMCNYy 1 COCTaBy y4acTBYIOLINX B peakuum BELLECTB, N0 TENNOBOMY adhdeKTy, No
N3MEHEHUIO CTENEHEN OKUCIIEHNA XUMUYECKNX NIEMEHTOB);

7) xapakmepu3ogams (OnucbiBatb) obwme n cneumduyeckme XMMUYECKME CBOMCTBA
NPOCTbIX M CMOXHbIX BELLLECTB, NOATBEPXAAaa ONUcaHne npMMmepamm MONeKynapHbIX U MOHHbIX
YpaBHEHUIN COOTBETCTBYHOLLMX XMMUYECKUX PEAKLNNA;

8) cocmaesnsmb ypaBHEHUS ANEKTPONNMTUYECKON anccoumnaumm KUCNoT, WeroYven n conen;
NOSIHbIE W COKpaLUEHHblE YpaBHEHUA peakuun WOHHOro obMeHa; ypaBHEHUS peakuun,
noaTBepXAatoLWmxX CyLIeCTBOBAaHME FEHETUYECKOM CBA3WM MexXAy BellecTBaMu pPasfinyHbIX
Knaccos;

9) packpbigamb CYUHOCMb OKUCANTENBHO-BOCCTAHOBUTENBHbLIX peakuMi nocpeacTBOM
COCTaBIIEHUS ANIEKTPOHHOro 6anaHca aTux peakumm;

10) npoaHo3uposame CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHUS; BO3MOXHOCTU
NPOTEKaHUA XMMUYECKNX NMPEBPALLEHNA B PA3SINYHbIX YCIOBUSIX;

11) 8biquciAMb OTHOCUTENBHYIO MOMEKYNSPHYIO U MONSPHYIO MacChl BELECTB; MacCOBYHO
A0S0 XMMUYECKOro anemeHTa no ¢opmyne coefuMHEHUs; MacCOBYH A0S0 BeLLecTBa B
pacTBOpe; NPOBOAUTL PACHEThI NO YPABHEHMIO XMMUYECKOWN peakumm;

12) cnedogamp npaBunam MNOMb30BaHUA  XMMMUYECKOM nocygon wn  nabopaTopHbIM
obopyaoBaHMeM, a Takke npaBunam oOpaleHus C BewecTBamMu B COOTBETCTBUM C



WHCTPYKLUMAMM MO BbIMNOMHEHMIO NTABOPATOPHbIX XMMUYECKMX OMbITOB MO MOMYYEHUIO W
cobupaHmto ra3oobpasHbIX BeecTB (aMMmaka 1 yrinekucnoro rasa);

13) nposodume peakumn, NOATBEPXKOAOLINE KAYECTBEHHbIN COCTaB PasfMyHbIX BELLECTB:
pacnos3HaBaTb OMbITHLIM NYTEM Xnopua-, bpomng-, noana-, kapboHat-, pocdar-, cunukat-,
cynbdart-, rMOpPOKCUO-NOHbI, KAaTUOHbI aMMOHMS W  WOHbl  W3YYEHHbIX MeTannos,
NPUCYTCTBYIOLLME B BOAHbIX pacTBOpax HEOpraHN4YeCKnx BeLecTB;

14) npumeHsimMb OCHOBHbIE ONepauun MbICIUTENBHON AEATENbHOCTU — aHanu3 n CUHTES3,
cpaBHeHne, 0606LeHne, cnctemaTmMsauuio, BbisiBIiEHWE NMPUYNHHO-CEACTBEHHbIX CBSA3EN —
ANA M3yYeHUs1 CBOWCTB BELLECTB U XMMUYECKUX peakuui; eCTeCTBEHHO-Hay4YHble MeToabl
no3HaHus — HabnogeHne, M3MepeHue, MOAENMPOBaHME, 3KCNEPUMEHT (peanbHbIn W©
MbICIEHHbIN).



TEMATUYECKOE MNMNAHNPOBAHUE

8 KJIIACC
Ne | HaumeHoBaHue KonunyectBo 4YacoB OneKTpoHHble (uncbpoBble) obpasoBaTenbHbIE peCYpChl
n/n | pa3genoB n Tem
nporpaMmmbl
BCEro | KOHTPOSb | MpaKTU4
Hble eckme
paboThl paboThl
Pasgen 1. NepBoHa4anbHble XUMUYECKNE NOHATUS
1.1 | Xumua — BaxkHas 5 0 2 https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
obnacTtb "Xumuns.8 knacc"
€CTeCTBO3HaHNA U https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
NPaKkTU4eCKon nabopaTopHble U nNpakTnyeckmue paboTbl
AesaTenbHOCTN YyeroBeka https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NNakaTbl U TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc
1.2 | BewecTBa 15 1 0 https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
N XUMUYECKME peakunn "Xumuna.8 knacc"
https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
nabopaTopHble U NpakTnyeckme paboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NakaTbl N TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenbHbIN MHTEPHET-PECYPC
WTtoro no pasgeny 20

Pasgen 2. BaxHenwmne npencraBUTeNn HEOpraHMYeCcKnx BeLecTs




2.1

Boaayx. Kucnopog.
MNoHaTMe 06 okcuaax

https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
"Xnmus.8 knacc”

https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
nabopaTopHble U NpakTnyeckme paboTbl

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5

-XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NakaTbl N TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI MHTEPHET-PECypC

2.2

Bopopoga.
NoHATHe 0 KnucrnoTax
n consax

https://media.prosv.ru/content/item/reader/7896/ -aneKTPOHHbIN y4eOHMK
"Xumunsa.8 knacc"

https://content.edsoo.ru/lab/ - NHTepakTMBHbIE BUPTYanbHble
nabopaTtopHble U NpakTudeckne paboThbl

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5

-XuMuns (3aHMMaTerbHbIE OMbITbl, ANEKTPOHHbIE NiakaTbl N TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWUNA.
LWkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTenbHbIN MHTEPHET-PECYPC

2.3

KonunuyecTtBeHHbIE
OTHOLLEHUA B XUMUN

https://media.prosv.ru/content/item/reader/7896/ -aneKTPOHHbIN y4eOHMK
"Xumunsa.8 knacc"

https://content.edsoo.ru/lab/ - UHTepakTMBHbIE BUPTYanbHble
nabopaTtopHble U npakTudeckne paboThbl

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5

-XuMuns (3aHMMaTerbHbIE OMbITbl, ANEKTPOHHbIE NiakaTbl N TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O06nako 3HaHWUNA.
LWkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTenbHbIN MHTEPHET-PECYPC




2.4

Bopa. PacTteopbl.
NoHATMe 006 ocHoBaHUAX

https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
"Xnmus.8 knacc”

https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
nabopaTopHble U NpakTnieckme paboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NakaTbl N TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTesnbHbI MHTEPHET-PECYpPC

2.5

OcHOBHbIe Kracchl
HEeopraHM4Yecknx
COegNHEHNN

12

https://media.prosv.ru/content/item/reader/7896/ -aneKTPOHHbIN Y4EeOHMK
"Xnmusa.8 knacc"

https://content.edsoo.ru/lab/ - NHTepakTMBHbIE BUPTYanbHble
nabopaTtopHble U NpakTudeckne paboThbl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMuns (3aHMMaTerbHbIE OMbITbl, ANEKTPOHHbIE NiakaTbl N TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O06nako 3HaHWUNA.
Lkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTenbHbIN MHTEPHET-PECYPC

Wtoro no pasgeny

32

Pasgen 3. lNepuoguyecknin 3akoH 1 lNeprnoandeckas cuctema xmmmiecknx anemeHtos [1. . MeHgeneesa.
CTpoeHune atomoB. XuMmmnyeckasa cBssb. OKMCNNUTENbHO-BOCCTAHOBUTESbHbLIE peakLumn




YACOB IO NPOIrPAMME

3.1 | lMepunogunyecknit 3akoH n | 7 https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
MNeprnoanyeckas "Xumuna.8 knacc"
cucTemMa XMMUYECKNX https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
3M1EMEHTOB nabopaTopHble U NpakTnyeckme paboTbl
0. N. Mengeneesa. https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
CtpoeHune atoma -XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NakaTbl N TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI MHTEPHET-PECypC
3.2 | Xummnyeckasa cBA3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anekTPOHHbIN Yy4€OHUK
OkucnurenbHo- "Xnmus.8 knacc"
BOCCTaHOBUTErbHbIE https://content.edsoo.ru/lab/ - NHTepakTuBHbIE BUPTYarnbHble
peakumnm nabopaTopHble U NpakTnieckmue paboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-XuMuns (3aHMMaTeNbHbIE OMbITbl, ANIEKTPOHHbIE NakaTbl N TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWNA.
LWkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI MHTEPHET-PECYpC
Wtoro no pasgeny: 15
NToroBbin ypok 1
OBLEE KOJIMYECTBO 68

9 KITACC




Ne | HaumeHoBaHue KonunyectBo 4YacoB OnekTpoHHble (unpoBbie) obpasoBaTefibHbIE PECypChbl
n/n | pa3genos u Tem
nporpamMmbl
BCEro | KOHTPOSb | MpakTuye
Hble ckne
paboThl paboThl
Pasgen 1. BelecTtBoO n xmmunyeckune peakumm
1.1 | MNoBTOpEHME 1 5 0 0 https://media.prosv.ru/content/item/reader/7897/-aneKTPOHHbIN y4EBOHUK
yrnybneHve sHaHui "Xumusa 9 knacc”
OCHOBHbIX pa3genoB https://content.edsoo.ru/lab/ - IHTepakTUBHbIE BUPTYarbHbIE
Kypca 8 knacca nabopaTtopHbIe N NpakTU4eckne paboTsl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=
5 -XumMung (3aHMMaTerNbHbIe OMNbITbl, ANEKTPOHHbIE NiakaTbl U TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWN.
Lkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenibHbI UHTEPHET-PECYpC
1.2 | OcHOBHblE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4E€OHUK
3aKOHOMEPHOCTH "Xumusa 9 knacc"

XUMNYECKMX peakumnm

https://content.edsoo.ru/lab/ - UIHTepakTUBHbIE BUPTYarbHble
nabopaTopHble 1 NpakTu4eckme padboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMuns (3aHMMaTemNbHbIE OMbITbl, ANEKTPOHHbIE NakaTbl U TECTI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc

https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbI MHTEPHET-PECYPC




1.3 | SnekTponuTnyeckas 9 1 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4EOHUK
aunccoumauyms. "Xumuna 9 knacc"

Xvmuyeckme peakumm B https://content.edsoo.ru/lab/ - IHTepakTUBHbIE BUPTYarbHble

pacTBopax nabopaTopHble U NpakTu4eckme padoTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMunsa (3aHMMaTenNbHbIE OMbITbl, ANEKTPOHHbIE NakaTbl U TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc
https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbIi MIHTEPHET-PECcypC

Wtoro no pasgeny 19
Pasgen 2. HemeTtannbl n nx coeguHeHns
2.1 | Obwas xapaktepuctuka | 4 0 https://media.prosv.ru/content/item/reader/7897/-aneKTPOHHbIN y4EBOHUK

XUMUYECKMX INTIEMEHTOB "Xumunga 9 knacc"

VIIA-rpynnol. ManoreHsbi https://content.edsoo.ru/lab/ - IHTepakTUBHbIE BUPTYarbHbIE
nabopaTtopHble 1 NpakTuyeckne paboThbl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=
5 -XumMung (3aHMMaTemNbHbIE ONbITbl, ANEKTPOHHbIE NfakaTbl U TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHaxep "O6nako 3HaHWN.
Lkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI UHTEPHET-PECYpC

2.2 | Obwas xapaktepuctuka |6 0 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4E€OHUK

XUMNYECKMX ITIEMEHTOB "Xumusa 9 knacc"

VIA-rpynnel. Cepa n eé https://content.edsoo.ru/lab/ - UIHTepakTUBHbIE BUPTYarbHble

coeanHeHus nabopaTopHble U NpakTu4eckme padboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMuns (3aHMMaTemNbHbIE OMbITbl, ANEKTPOHHbIE NNakaTbl U TECTI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc
https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI UHTEPHET-PECYpPC




2.3 | Obwas xapakrtepuctmka |7 1 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4EOHUK
XUMUYECKUX INTIEMEHTOB "Xumusa 9 knacc"
VA-rpynnsl. A30T, https://content.edsoo.ru/lab/ - IHTepakTUBHbIE BUPTYarbHble
docdop n nx nabopaTopHble U NpakTu4eckme padoTbl
coeguHeHus https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=
5 -Xnmus (3aHMMaTernbHble ONbIThbl, 3NEKTPOHHbIE MakaTbl U TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc
https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbI MIHTEPHET-PEeCcypC
2.4 | Obwas xapakrtepuctuka |8 1.5 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4EOHUK
XUMUYECKUX INTIEMEHTOB "Xumusa 9 knacc"
IVA-rpynnebl. https://content.edsoo.ru/lab/ - UIHTepakTUBHbIE BUPTYarbHble
Yrnepoa v KpeMHUM U X nabopaTtopHble U NpakTuyeckne paboThbl
coeguHeHus https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=
5 -Xnmus (3aHMMaTernbHble ONbIThbl, 3NEKTPOHHbIE MMakaTbl U TECTbI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc
https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbI MIHTEPHET-PECypC
Wtoro no pasgeny 25
Pasgen 3. Metannsl n ux coeguHeHns
3.1 | O6bwwe cBoncTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4EOHUK

MeTannoB

"Xumusa 9 knacc"

https://content.edsoo.ru/lab/ - UHTepakTUBHbIE BUPTYarbHble
nabopaTopHble 1 NpakTu4eckme padboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMunsa (3aHMMaTemNbHbIE OMbITbl, ANEKTPOHHbIE NakaTbl U TECTI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc

https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbIi MIHTEPHET-PEeCcypC




3.2 | BaxHenwme meTannbl 1
X cCOeNHEHMNA

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4EOHUK
"Xumusa 9 knacc"

https://content.edsoo.ru/lab/ - UHTepakTUBHbIE BUPTYarbHble
nabopaTopHble U NpakTu4eckme padoTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMunsa (3aHMMaTenNbHbIE OMbITbl, ANEKTPOHHbIE NakaTbl U TECThI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc

https://www.yaklass.ru- AKnacc — obpasoBaTenbHbI UHTEPHET-PECYPC

Wtoro no pasgeny:
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Pasgen 4. Xumusa n okpyxatowasa cpea

4.1 | BewecTBa 1 matepuarnbl
B XKM3HM YernoBeKka

3

1

https://media.prosv.ru/content/item/reader/7897/-3neKTPOHHbIN Y4E€OHUK
"Xumusa 9 knacc"

https://content.edsoo.ru/lab/ - UIHTepakTUBHbIE BUPTYarbHble
nabopaTopHble U NpakTu4eckme padboTbl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=
5 -XumMuns (3aHMMaTemNbHbIE OMNbITbl, ANEKTPOHHbIE NakaTbl U TECTI)
https://school.oblakoz.ru/materials/496049 -TpeHnaxep "O6nako 3HaHWN.
LWkona". Xumus, 8 knacc

https://lwww.yaklass.ru- AKnacc — obpasoBaTenbHbI MIHTEPHET-PEeCcypC

Wtoro no pasgeny:

OBLIEE KONMMYECTBO
YACOB MO NPOIrPAMME

68




NOYPO4YHOE

NNAHUPOBAHUE
Ne KonunyectBo
n/n yacos [laTa Buapl,
Tema ypoka nnaHx. dopmbl
Bcer | KoH | lpa NayyeHust | KoHTpon Mcnonb3oBaHue
0 TPO | KTWY q obopynoBaHue
nb | ecku
Hble | €
pab | pad
OTbl | OTbI
68 5 6

1. |lNpegmet xumun. Ponb 1 0 0 YCTHbIN
XUMUN B XKU3HN YeToBeKa. onpoc

2. | Xumua B cUCTEME HayK. 1 0 0 YCTHBIN
MeTofbl NO3HAHMS B XUMUMN. onpoc

3. |lNpaktnyeckas pabota Ne 1. 1 0 1 MpakTny [Jatymk
«3HaKOMCTBO C npasunamm eckas TemnepaTypbi(
©Ge3onacHocT n Nnpnémamm paboTa (TepMonapHbIi),
paboTbl B XMUYECKOMN CnNMpTOBKAa
natopatopun. lNpasuna
paboTbl B nabopatopum un
npuémbl obpauleHns ¢
nabopaTtopHbIM
obopynoBaHnem».

4. | Tena n BewecTsa. 1 0 0 Camoou
dusnyeckne ceoncTea €eHKa C
BellecTB. ArperatHoe ncnonb3
COCTOsIHME BELLECTB. OBaHue

M
«OueHo
YHOrO
nucta»

5. |YucTtbie BeLlecTBa U CMeCH. 1 0 0 YcTHbIN  |[JaTuunK
Cnocobbl pasgeneHus OnpocC  |3NIEKTPONPOBOAHOCT
cMmecemn. n, undpoBomn

MMKPOCKON.

6. |[lNpakTuyeckas pabota Ne 2. 1 0 1 MpakTny
«PasgeneHne cmecen. eckadq
OuuncTtka 3arpsa3HeHHom paboT
noBapeHHOW Conm».

7. | ATOMbI U MONEKYIbI. 1 0 0 Camoou |[Mpnbop Ans onbIToB
MpocTble 1 CnoXxHbie €HKa C  |C 9NEeKTpU4ECKNUM
BellecTBa. ATOMHO- NCMosnb3 |[TOKOM
MOSEKYISIPHOE yYEHNMeE. OBaHue

23




M

«OueHo
YHOro
nucra»

8. | XuMmunyeckume anemeHThI. 0 Xumnye
3Haku (CMMBOSbI) CKUI
XUMUYECKNX 3NIEMEHTOB. OVKTaHT

9. | 3akoOH NOCTOAHCTBA COocTaBa 0 Camoou
BeLeCcTB. XuMmnyeckas €HKa c
dopmyna. BaneHTHOCTb ncnonb3
aTOMOB XMMUYECKNX oBaHue
3MEMEHTOB. M

«OueHo
YHOro
nucra»

10. | CocTaBneHme XumMmnyeckmnx 0 Camooy,
doopmyn No BaneHTHOCTU. eHKa C
HaxoxxaeHne BaneHTHOCTH ncnonb3
XUMUYECKMNX 31EMEHTOB MO oBaHue
dopmyrne. M

«OueHo
YHOro
nucra»

11. | OTHOCKTENBHAs aTOMHas 0 lMNucbme
macca. OTHocuTenbHas HHbIN
MOneKyrnsipHasi macca. KOHTPON
PeweHne 3agay Ha b
BbIYNCITIEHNE OTHOCUTENBHOM
MONEKYNAPHON Macchl
BELLleCTB.

12. | MaccoBag gons 0 Camoou
XUMUYECKOro 3fieMeHTa B €HKa C
COeaVHEHNN. ncnonb3

oBaHue
M
«OueHo
YHOro
nucra»

13. | PeweHune 3agay Ha 0 MNMucbme
BbIYMCNEHNE MAcCOBOW 40NN HHbIN
XUMUYECKOro afieMeHTa no KOHTPON
dopmyrne coeguHeHus. b

14. | dnsunyeckme n xumm4eckme 0 YcTHbIN - |[aTuunk
sBNeHnsa. XuMmmnyeckas onpoc  (TemnepaTtypsbl

peakuus.

nnaTUHOBBLIN
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15. | MNpun3Hakn n ycrnosus 0 Camooy,
NPOTEKAHNA XMMNYECKNX €eHKa C
peakunin. ncnosnb3

OBaHue
M
«OueHo
YHOrO
nucta»

16. | 3akoH coxpaHeHns macchbl 0 YCTHbIN
BewecTs. M.B. JlomoHocoB onpoc
— YYEHbIN-3HLMKITONEaNCT.

17. | Xumu4yeckne ypaBHeHUS. 0 Camooy,
€eHKa C
ncnonb3
OBaHue
M
«OueHo
YHOrO
nucta»

18. | Tunbl XMMM4eCKNX peakuunm 0 Camooy,
(coeanHeHus, pasnoxeHus, eHKa c
3aMeLlleHuns, oomeHa). NUCMnosb3

oBaHue
M
«OueHo
YHOrO
nucta»

19. | O606LeHne n 0 Camooy,
cuctemaTuaaumm 3HaHUn no €eHKa C
Teme «[lepBoHavarnbHble ncnonb3
XUMUYECKNE NMOHATUSAY. OBaHue

M
«OueHo
YHOrO
nucta»

20. | KoHTponbHas patoTta Ne1 no 1 KoHTpon
Teme «[lepBoHavarnbHble bHas
XUMUYECKMNE NOHATUAY. paboTa

21. | Bosgyx — cmechb rasos. 0 YctHbin  [pubop anga
CoctaB Bo3ayxa. onpoc  |onpeaeneHnsa
3arpsasHeHne Bo3ayxa, cocTaBa Bo3gyxa
cnocobbl ero
npenoTBpaLleHus.

22. | Tennosoun adppekT 0 YCTHbIN
XUMUYECKOWN peakunu, onpoc

NOHATUE O
TEePMOXMMUNYECKOM

25




ypaBHEHUU, IK30- U
9HOOTEPMUYECKNX
peakumax. Tonnueo.

23. | Kucnopog — xvmuyeckmnn 0 Camooy,
SMEMEHT N NpocToe €HKa C
BeLlectso. O30H. NUCMnosb3
HaxoxxageHue kucnopoga B oBaHue
npupoae, husmnyeckmne u M
XMMUYECKNE CBONCTBA. «OueHo

YHOrO
nucta»

24. | Cnocobbl nony4yeHus 0 MMucbme
Kncnopoga B nabopatopum u HHbIN
NPOMbILLITEHHOCTM. KOHTPON
lNpnmeHeHne kncnopoaa. b
MoHaTne o6 okcmaax.

25. | NpakTtuyeckasn padota Ne 3. 1 MpakTny
«lMonyyeHne n cobnpanune eckas
Kucnopoaa, usydeHue ero paboTta
CBOMCTBY.

26. | Booopog — XMMU4YeCKUn 0 MNpakTny
SNEMEHT U NpocToe eckas
BellecTBo. HaxoxaeHne B paboTa
npupoae, cnocobbl
NoSTyYeHus.

27. | dPnsmnyeckne n xmummnyeckme 0 Camooy,
CBOWCTBA, NPUMEHEHNE eHKa c
BoAopoaa. ncnonb3

OBaHue
M
«OueHo
YHOrO
nucta»

28. | MNMpakTnyeckas pabota Ne 4. 1 MpakTny
«lMonyyeHne n cobnpanune eckas
BOOOpOAa, N3yydeHue ero paboTa
CBOMCTBY.

29. | lMoHATME 0 KncnoTtax u 0 YCTHbIN
Consx. onpoc

30. | Ypok 0600LieHus n 0 Camooy,
cuctemaTusaumm 3HaHUN €HKa C

ncnonb3
OBaHue
M
«OueHo
YHOrO
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JINCTa

31. | KoHTponbHasa pabota Ne2 no 1 KoHTpon
Teme: "BaxHenwme bHas
coeINHEeHNA paboTa
HeopraHN4YeCcKnx BELLECTB:

Kucnopog, sogopoa”

32. | KonnyecTBo BellecTBa. 0 YCTHbIN
Mornb. MonsipHasa macca. onpoc

33. | 3akoH ABoragpo. MonspHbIn 0 Camoou
06bEM rasos. €HKa C

ncnosnb3
OBaHue
M
«OueHo
YHOro
nucta»

34. | PeweHue 3agay Ha 0 Camooy,
B3aMMOCBSA3b KONMYecTBa €eHKa C
BellecTBa, o6bEMa 1 Mmacchl NUCMnosb3
rasoB. Pac4yé€Ttbl no OoBaHue
XUMUYECKNM YPaBHEHUSAM. M

«OueHo
YHOrO
nucrar

35. | Pac4éTbl N0 XMMUYeCcknm 0 Mucbme
ypaBHeHusAM. [puMmeHeHne HHbIN
3akoHa Asoragpo. KOHTpON

b

36. | dnsnyeckune ceorcTBa BOAbI. 0 YcTtHein  (Undpposon
XuMUYyeckme cBoncTBa onpoc  |MUKPOCKON
Boabl. OCHOBaHuA.

KpyrosopoT BoAbl B
npupoae.

37. | Boga kak pacteopuTternb. 0 Camoou |daTumnk
PacTtBopbl. HacbiWweHHbIE n €HKa C  [TemnepaTypbl
HeHacbIWeHHblE PacTBOPbI. NCNoSb3 |[NNIAaTUHOBLIN,
Ponb pacTtBopoB B npupoge OBaHMe [TepMOMeETp,
N B XXN3HU YenoBeka M anekTpuyeckas

«OueHo [nnuTKa
YHOro
nucta»

38. | MaccoBasi gjons BellecTBa B 0 MNMucbme
pacTtBope. BbluncneHnus c HHbIN
MCMNONb30BaHMEM MOHATUSA KOHTPON
«MaccoBasi 4ons BellecTsa b

B pacTBope».

27




39. | Mpaktnyeckas pabota Ne 5 MpakTny |Jatymk
«lNpurotoBneHne pacTtesopoB eckas onpeneneHus
C onpegenéHHomn paboTa |NNIOTHOCTU
KOHLeHTpaunemn».

40. | O600LLeHNE N Cawmoou
cucTemaTnsayms 3HaHuM no €HKa C
Temam: "Konn4ecTtBeHHble NCMosib3
OTHOLLEHUs No Xxumun. Bopa. oBaHue
PactBopb!” M

«OueHo
YHOro
nucrta»

41. | KoHTtponbHasa pabota Ne3 no KoHTpon
Temam: "Konn4ecTtBeHHble bHasi
OTHOLLEHUs No xumun. Bopa. paboTa
PactBopbl”

42. | Knaccudukaums YCTHbIN
HeopraHN4Yecknx onpoc
COE€AVNHEHMI.

43. | Okcuabl: cocTas, Nncbme
Krnaccudukaums, HHbIN
HOoMeHKnaTtypa. [lony4eHune KOHTPON
N XUMUYECKne b
CBOMCTBA OKCUAOB

44, | OcHOBaHuA. Camoou |laruuk Pu
Knaccundumkaumsa oCHOBaHWUN: €HKa c
LLLENOYM N HEPACTBOPUMbIE ncnonb3
OCHOBaHusA. HomeHknaTtypa oBaHue
OCHOBaHUN. M

«OueHo
YHOro
nucra»

45. | OcHoBaHus: bmsnyeckme n Tectnpo [daTtuymk PH
XUMUYECKME CBOMCTBA, BaHue
cnocoObl nonyveHuns

46. | Kucnotbl: cocTas, Camoou
Krnaccudukaums, €HKa c
HOMeHKNnaTypa, usndeckmne ncnonb3
CBOWUCTBA oBaHue

M
«OueHo
YHOro
nucra»

47. | Knenotbl: XuMu4yeckue Camoou |daruuk Pu
cBoncTBa, cnocobsbl €eHKa C

ncnonb3
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nonyveHus. Psa akTMBHOCTU oBaHue

MeTannos M
«OueHo
YHOro
nucray

48. | Conu (cpegHue): 0 Mucbme |atymk
HOMeHKnaTypa, cnocobbl HHbIN Temnepatypbl
nosly4yeHus, KOHTPON [NSIaTUHOBbLIN
B3aMMOOENCTBUE COJIEN C b
MeTannamMmm, KUCrnoTamu,

Leno4YyamMmm u consamm

49. | [eHeTn4yeckada CBA3b Mexay 0 Camoou
Krnaccamm HeopraHn4eckmx €HKa C
COE€AVNHEHMI. NCMosib3

OoBaHue
M
«OueHo
YHOro
nucra»

50. | MNMpakTnyeckas pabota Ne 6. 0 MpakTny
PelweHnne eckas
3KCrnepuMeHTarnbHbIX 3adau paboTa
no teme « OCHOBHbIE Knacchbl
HeopraHN4Yecknx
COEINHEHNN»

51. | Bbluncnenus no 0 MNucbme
ypaBHEHUNSAM XMMUYECKON HHbIN
peakumm KOHTPON

b

52. | Ypok 0606ueHns n 0 Camooy,
cuctemaTusaums no Teme: €HKa C
"BaxkHenwine NUCMnosb3
npeacraBUTENN OoBaHue
HeopraHn4yeckux sewiects" M

«OueHo
YHOro
nucray

53. | KonTponbHas pabota Ne4 no 1 KoHTpon
Teme "BaxHenwmne bHad
npeacraBUTENN paboTa
HeopraHnyeckux sewiects"

54. | lNepBble NonbITKK 0 YCTHbIN
Knaccuukaumm XmmMm4eCcKmnx onpoc

anemeHToB. [MoHATHe o
rpynnax CXoaHbIX
3NEeMEHTOB. ONIEMEHTHI,
KoTopble obpasytoT
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aMdOTepPHbIE OKCUAbI U
rmapokcuapl.

55. | NMepnognyecknin 3akoH n 0 YCTHbIN
Mepnogunyeckas cucrema onpoc
Xummnyeckmx anemeHtos [.U.

Menpgeneesa. lNepuoabl,
rpynnbl, nogrpynnbl.
DN3NYECKNIN CMbICTT
HOMEpOB nepunoga urpynnol

56. | CtpoeHne atomoB. CocTaB 0 Camoou
aToMHbIX siaep. N3oTtonbl. €HKa C
ONEKTPOHbI. ncnosnb3

oBaHue
M
«OueHo
YHOro
nucray

57. | CTpoeHue aneKkTPOHHbIX 0 YCTHbIN
obono4ek aToMoB NepBbIX onpoc
20 XMMUYECKNX ANTEMEHTOB
nepmMoanyecKkon cUcTembl
. N. MenpeneeBa

58. | Xapaktepuctuka 0 Camoou
XUMWNYECKOrO aNieMeHTa no €HKa C
€ro NosoXKeHNo B ncnosnb3
Mepuogunyeckon cucteme oBaHue
. N. MeHgeneesa. M

«OueHo
YHOro
nucra»

59. | 3akOHOMEPHOCTH 0 Camoou
N3MEHeHNa pagnyca aToMoB €HKa C
XUMUYECKNX 3NIEMEHTOB, ncnosnb3
MeTannnyecknx u oBaHue
HeEMeTannM4ecknx CBOMUCTB M
no rpynnam n nepuoaam. «OueHo

YHOro
nucray

60. | 3HaueHue lNepunoanyeckoro 0 YCTHbIN
3akoHa u Nepnoanyeckon onpoc
CUCTEMbI XMMUYECKNX
3f1IEMEHTOB NS pa3BUTUSA
Hayku n npaktukn. [. U.

MeHOeneeB — y4éHbIN U
rpakgaHuH.

61. | Xumnyeckas cBssb. 0 Camoou
KoBaneHTHaa (nonspHasa n €HKa C
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HenonsapHasi) CBA3b. Ncnosnb3
ONeKTpooTPULATENBHOCTb oBaHue
XUMWNYECKNX INTEMEHTOB. M
«OueHo
YHOro
nucra»
62. | loHHasa xumunyeckas cBA3b. 0 lMNucbme
HHbIW
KOHTPON
b
63. | CTeneHb OKMUCNEeHMUS. 0 YCTHbIN
onpoc
64. | OkucnmuTenbHo- 0 Camoou
BOCCTaHOBUTENbHbIE €HKa C
peakumm. Ncnosnb3
oBaHue
M
«OueHo
YHOro
nucra»
65. | NMpouecchl okMcneHna n 0 Camooy,
BOCCTaHOBINEHUA. €HKa C
Okucnmtenun n ncnonb3
BOCCTaHOBUTENMN. oBaHue
M
«OueHo
YHOro
nucray
66. | CocTtaBneHue ypaBHeHUI 0 Mnucbme
OKUCIUTENbHO- HHbIW
BOCCTaHOBUTENbHbIX KOHTPON
peakumin 1 CXem b
aneKkTpoHHoro 6anaHca.
67. | Ypok 0606ueHns n 0 Camooy,
cucTemaTmnaauum 3HaHUMN. €HKa C
Ncnosnb3
oBaHue
M
«OueHo
YHOro
nucra»
68. | [lpomexyToyHas aTTecTauus 1 KoHTpon
3a Kypc xvmmumn 8 knacca. bHasd
paboTa
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NMOYPOYHOE
NINAHUPOBAHME 9 knacc

BCEr | KOHTP | NpakT Mcnonb3oBaHne
o] OflbH | 4eck obopygoBaHus
ble ne
paboT | paboT
bl bl
68 4 7
Mepnognyecknin 3akoH. 1 0 0 Camoo
lNepunogunyeckas cuctema LieHKa
XUMUNYECKNX INTIEMEHTOB c
0. N. MeHgeneesa. ncnonb
CTpoeHune aTtomMoB. 30BaHn
em
«OueH
O4YHOro
nucra»
3aKOHOMEpPHOCTHK B 1 0 0 Camoo
N3MEHEHUN CBOUCTB LieHKa
XUMWNYECKNX INTIEMEHTOB c
nepBbIX TPEX NEPMOOOB, ncnonb
Kanus, Kanbumsa n nx 30BaHn
COeNHEHNN B em
COOTBETCTBUU C «OueH
NonoXeHnem B O4YHOro
nepmMoanyeckon cucteme nucray
N CTPOEHMEM aTOMOB.

32




Knaccudvkauma n 0 Camoo
HOMeHKMnaTypa LeHKa
HEOpPraHM4YeCKMX BELLIECTB. c

ncnonb

30BaHU

em

«OueH

O4YHOro

nucray
XMUMUYeckme CBOMCTBa 0 Camoo
BELLECTB, OTHOCALMXCS K LeHKa
pasnMyHbIM Krnaccam C
HeopraHN4Yecknx ncnonb
COeNHEHNI, UX 30BaHu
reHeTn4eckasi CBA3b em

«OueH

O4YHOro

nucray
CTpoeHue BellecTBa: 0 Mucbm
BUAbl XMMNUYECKOW CBA3MN. €HHbIN
Tunbl KPUCTANNINYECKNX KOHTPO
PELLETOK, 3aBUCUMOCTb nb
CBOWCTB BellecTBa oT
TUMNa KpucTanin4eckon
PEeLETKM
Knaccudgmkauus 0 YCTHbI |[[laTtunk TemnepaTypbl
XUMUYECKUX peakLuin no " IJTATHHOBBIN
pasnnYHbIM NPU3HaKaMm. onpoc
OK30- N sHOOTEPMUYECKME
peakumu,
TEPMOXUMMYECKME
YypaBHEHUS.
lMoHATME 0 ckopocTn 0 Camoo ([Mpubop ans
XUMUYECKOWN peakLmm. LeHKa (unnocTpaummn
lNoHATUE O rOMOreHHbIX U C 3aBUCMMOCTU
reTeporeHHbIX peakumnsx. Menonk |ckopocTy
dakTophil, BrMAOLME Ha 30BaHW |y \Mmuyeckoi
CKOPOCTb XMMUYECKON em peakLu ot
peakumu. «OueH VCIOBMiA

OYHOro

nucray

JTabop

aTopH

bl

onbIT
ObpaTtnmbie n 0 Camoo
HeobpaTnmble LeHKa
XUMUYECKMNE peakLni. c
Xnmmyeckoe paBHOBECHKE. ncnonb
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dakTophl, BNUsAOLWME HA 30BaHu

CMEeLLEHNE XMMNYECKOTO em

paBHOBECUS. «OueH
O4YHOro
nucray

9. | OkncnurtenbHo- 0 Camoo
BOCCTaAHOBUTENbHbLIE LEeHKa
peakumn, 3NEKTPOHHbLIN C
©anaHc oKUCNNTENbHO- ncnonb
BOCCTaAHOBUTENbHOMN 30BaHu
peakumu. em

«OueH
O4YHOro
nucray

10 | CocTaBneHue ypaBHeHUI 0 Mucem
OKUCIUTENBbHO- €HHbIN
BOCCTaHOBUTENbHbIX KOHTPO
peakunn c nb
Ncnonb3oBaHNMEM MeToaa
anekTpoHHoro 6anaHca.

11 | Teopusa 0 YcTHbl |daTyumk
ANEKTPOSNIUTUYECKOMN n Temnepartypbl
anccounauun. onpoc; [NNaTUHOBbLIN
ONeKTponuTLI 1 Jlabop |daTumk anekTpo-
HEeaNEeKTPONNTLI. aToOpH [NPOBOAHOCTMU
KaTnoHbl, aHMOHBbI. bl
MexaHnam guccoumaumm onbIT
BELLECTB C pasfinyHbIMK
BMOAMUN XUMUNYECKOMN
CBA3MN.

12 | Peakumu noHHoro 0 Camoo |daTtumk
obmeHa, ycrnosus nx LEeHKa [3f1IeKTponNpOBOAHOC
npoTtekaHuns. MoHHble c TV, 0O3aTop
ypaBHEHUS peakLumn. ncnonb |[06bEMA KMOKOCTH,

30BaHK [bropeTka
em

«OueH

O4YHOro

nucra»

JTabop

aTopH

bIlA

onbIT

13 | Xummnyeckme cBomncTea 0 Camoo
KWUCINOT B CBETE LeHKa
npeacTtaBneHun ob c
3MEKTPONINTUYECKON ncnonb
auccounauun. 30BaHu

em
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«OueH
OYHOro
nucta»
JTabop
aTopH
bIN
onbIT
14 | Xummnyeckune cBonCTBa 0 Camoo
OCHOBaAHMN B CBETE LieHKa
npeacraBneHnn ob c
ANEKTPONNTUYECKON ncnonb
auccoumaunn. 30BaHU
em
«OueH
OYHOro
nucta»
JTabop
aTopH
bIN
onbIT
15 | Xummnyeckme ceomncTea 0 MNucem
cornemn B cBeTe €HHbIN
npeacTaBneHun ob KOHTPO
3MEKTPONINTUYECKON nb
anccouymaumn. NoHatme o
rmaoponimse conemn.
16 | KayecTBeHHble peakumm 0 JTabop
Ha KaTUOHbI N @HNOHbI. aTopH
bl
onbIT
17 | MNpakTtnyeckas pabota 1 MpakTtn
Ne1. PelueHue yeckas
9KCNepuMeHTarbHbIX paboTa
3agad no teme
"OnekTponutuyeckas
aunccoumaumns”
18 | Ypok 0606LeHna n 0 Camoo
cuctemaTusaumm 3HaHuin LeHKa
no Teme: BewecTtBo u C
XMMUYECKas peakums. ncnonb
30BaHU
em
«OueH
OYHOro
nucta»
19 | KoHTponbHasa paboTta no 0 KoHTpo
Teme: BellectBo n nbHasd
XMMU4eckasa peakums. paboTa
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20 | O6bwaga xapaKkTepucTuka 0 YCTHbI  |Anmapar s
ranoreHoB. CTpoeHue un n [IPOBE/ICHHS
dom3nyeckme ceomcTea onpoc XUMHTCCKHX
NPOCTbIX BELLECTB — nporeccos (AITXP)
ranioreHos.

21 | XnopoBogopoa. ConsHas 0 Camoo |[daTuuk X10pH/- HOHOB
KMCcnoTa, XMMn4eckmne LeHKa
CBOWCTBA, Norny4yeHue, c
NPUMEHEHNE. ncnonb
KauectBeHHas peakums 30BaHU
Ha XNopUL-NOHbI. em

«OueH
OYHOro
nucta»

22 | dusmonormyeckoe 0 TecTtup
aencTeune xnopa u OBaHue
XfiopoBoAopoa Ha
OpraHuM3m 4ernoBeka.

BaxkHenwme xnopuabl u
NX HaXoXOeHne B
npupoge.

23 | MNMpakTnyeckas paboTa 1 MpakTtn
Ne2. MNonyyeHune consiHou yeckas
KNCNOTbl, N3ydeHne eé paboTa
CBOWCTB.

24 | Obwaga xapaKkrepucTunka 0 YCTHbI
anemeHToB VIA-rpynnbi. n
OcobeHHOCTUN CTPOEHNSA onpoc
aTOMOB, XapaKkTepHble
CTEMNEHN OKNCNEHNA.

25 | CTpoeHue n ceomnctea 0 YCTHbI
NPOCTbIX BELLECTB — "

Kncrnopoaa u cepbil. onpoc
AnnoTponHble
Moaudukaumu.

26 | CepoBogopoa, CTpoeHue, 0 Camoo |Annapat gn4a
domamnyeckme n LeHKa [npoBegeHus
XUMUYECKNE CBOMCTBA. c XUMUYECKNX
Okcuabl cepbl Kak ncnonb [peakuun (ArXP),
npeacraBUTENN 30BaHu |npubop ans
KMCNOTHbBIX OKCUAOB. em nosly4eHusi ra3oB

«OueH |Mnu annapat
oyHoro [Kunna
nucta»
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27 | CepHas kucrnora, 0 YcTHbl |Annapat ans
dunaunyeckme u n npoBeaeHnsa
XUMUYeCKne ornpoc  [XMMUYECKNX
ceonctea. Conun cepHon peakummn (ANXP
KMCNOThbI, KaYeCTBEeHHast
peakunsa Ha cynbgaT-noH.

MpumeHeHne cepHom
KNCNOTbI.

28 | MpoMbiwneHHbIn cnocob 0 Camoo
noslydeHns cepHom LieHKa
Kncnotbl. PeweHne 3agay (o}

Ha HaxoXXOeHne MaccoBOW ncnonb

005N Bbixo4a NpoaykTra 30BaHn

peakumm em
«OueH
OYHOro
nucta»

29 | HaxoxgeHue cepbl 1 eé 0 Mucem
cCoeauHeHu B npupoae. €HHbIN
XnuMn4yeckoe 3arpsisHeHue KOHTPO
OKpy>atoLien cpepl nb
CoeNHEHNSAMM Ccepbl
(KMCnOTHbIE AOXAW,
3arpsisHeHue Bo3ayxa u
BOOOEMOB)

30 | Obwan xapakrepucTmka 0 Camoo
anemeHToB VA-rpynnbl. LeHKa
A30T, pacnpocTpaHeHue B C
npupoae, mnsnyeckmne un ncnosb
XUMUYECKNE CBONCTBA. 30BaHU
KpyroBopoT a3oTa B em
npupoae. «OueH

OYHOro
nucta»

31 | AMMmumak, ero gmsnyeckue 0 YcTHbl  [[JaTymk anekTpo-
N XMMUYECKME CBOMCTBA, n NPOBOAHOCTU
nonyyeHue u onpoc
npumeHeHne. Conu
aMMOHUA.

32 | lNpakTuyeckasn paboTta 1 MpakTtn
Ne3. lNonyyeHne ammmnaka, yeckas
N3y4yeHne ero CBOWCTB. paboTa

33 | A3oTHaga kucrnoTta, eé 0 Camoo |[JaTtyuk HuTpar -
dunaunyeckme u LleHKa [MoHOB
XUMUYECKNE CBONCTBA. (o}

HuTtpaTbl. ncnonb
30BaHu
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em
«OueH

OYHOro
nucta»

34 | icnonb3oBaHWe HUTPATOB 0 Camoo
1N conem aMMOHMNSA B LieHKa
KayecTBe MUHeparnbHbIX C
yaobpeHuin. Xummnyeckoe ncnonb
3arpsisHeHue 30BaHU
OKpyXatoLen cpefbl em
coegnHeHnsIMn asoTa. «OueH

OYHOro
nucta»

35 | docop, annoTpornHble 0 YCTHbI
Moandukaummn gocdopa, n
domamnyeckme n onpoc
XUMUYECKNe CBOMCTBA.

36 | Okeung docdopa(V) n 0 Mucbm
docgopHas kucnorta, €HHbIN
dunaunyeckme 1 KOHTPO
XMMUYECKNEe CBONCTBA, nb
nonyyeHue.

Mcnonb3oBaHue
docaToB B KayecTse
MUHEpanbHbIX
yaobpeHun.

37 | Yrnepoga, annoTponHble 0 YCTHbI
Moaudukaumm, "
pacnpocTpaHeHue B onpoc
npupone, omsnyeckmne n
XUMUYECKNe CBONCTBA.

Apcopbuus.

38 | Okcugbl yrnepopa, nx 0.5 Mpaktn
dunaunyeckme u yeckasi
XUMUYECKNE CBOWNCTBA, paboTa
nonyyeHue u
NPUMEHEHNE.

MpakTnyeckasn pabota
Ne4. MNonyyeHne
YrNeKkncnoro rasa.
KayecTBeHHas peakums
Ha KapboHaT-MOH.

39 | YronbHas kucnota u eé 0 Camoo
Conun, nx pusmnyeckune um LeHKa
XUMUYECKNe CBONCTBA, C
nonyyeHue u ncnosb
NPUMEHEHNE. 30BaHU

em
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KauyecTBeHHasa peakums «OueH
Ha KapboHaT-MOHbI. O4YHOro
nucray

40 | NMepBoHa4anbHble 0 Camoo
NOHATNA 06 OpraHMYecknx LeHKa
BellecTBax Kak c
0 COeaMHEHNsIX yrnepoaa. ncnornb
Mx cocTaB U XmuMmmn4yeckoe 30BaHu
CTpOEHNe. em

«OueH
O4YHOro
nucray

41 | MNoHAaTre o buonornyeckn 0 YCTHbI
Ba)XXHbIX BeLLeCcTBax: n
Xupax, benkax, onpoc
yrneBogax — v Ux ponu B
XWU3HW YenoBeka.

42 | KpemHun, ero 0 Camoo
domamnyeckme n LeHkKa
XMMUYECKNEe CBOUCTBA, c
nonyveHve un ncnornb
npUMeHeHne. 30BaHu
CoeavHeHNs KpEMHUSA B em
npupoae.BaxHenwmne «OueH
CTPOUTENbHbIE O4YHOro
MaTepuanbl: Kepamuka, nucta»
CTEKI10, LUEMEHT, 6eTOoH,

Xene3obeToH.

43 | Obwme npencraBneHuns 0 Camoo
06 okcunge kpemHus(1V) un LieHKa
KPpEMHMEBOWN KUCIIOTE. C
CvnukaTsl, nx ncnornb
ncnonb3oBaHue B ObITy, 30BaHu
MeauunHe, em
NPOMbILLSIEHHOCTMU. «OueH

O4YHOro
nucra»

44 | MNMpakTuyeckada padota Ne 1 MpakTn
5. Pelienune yeckas
3KCnepuMeHTanbHbIX paboTa
3agay no teme
«BaxHenLumne HemeTannbl
N NX COEONHEHNNAY

45 | Ypok 0606LeHns n 0 Camoo
cucTemaTusauum 3HaHum LEeHKa
no Teme: HemeTtannbl n nx c
CO€VHEHMA. ncnonb

30BaHu
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em
«OueH
OYHOro
nucta»

46 | KoHTponbHasa paboTa no 0 KoHTpo
Teme: HemeTtannbl 1 nx nbHas
COeaMHEHMS. paboTa

47 | O6wasa xapaKkTepucTunka 0 Camoo
XUMUYECKNX SNEMEHTOB LeHKa
— MeTanmnoB Ha C
OCHOBaHWUKN MX MNONOXEHUS ncnonb
B Nepuoamnyeckon 30BaHu
cucTeMe XMMUYECKNX em
3NeMeHTOB «OueH
. N. MeHgeneeBa u OYHOro
CTPOEHNS aTOMOB. nnucta»
CTpoeHune meTtannos.

48 | QNeKTpOXMMUYECKNI psa 0 YcTHbl  |aTymk
HanNpPs>XeHU MeTansnos. n HanpsXeHus
dunsunyeckne n onpoc
XUMUYECKNE CBONCTBA
MeTansos.

49 | Obwme cnocobsbl 0 Camoo
nony4YeHns MeTansos. LeHKa
lNoHaTne o koppo3nu C
MeTarnsoB U OCHOBHbIE ncnonb
cnoco0Obl 3aWmnTbl OT 30BaHu
Koppo3un. em

«OueH
OYHOro
nucta»

50 | Cnnasebl (CTanb, YyryH, 0 Mucbm
atopantoMmHmi, 6poHsa) n €HHbIN
NX NPMMeHeHne B ObITy 1 KOHTPO
NPOMbILLITEHHOCTM. nb

51 | Weno4yHble meTannsbl. 0 Camoo
HaxoxgeHue B npupoae. LieHKa
dunsnyeckne n (o}
XMMUYEeCKne cBorcTBa (Ha ncnonb
npuMepe HaTpus n 30BaHn
Kanus). em

«OueH
OYHOro
nucta»

52 | Okcmabl 1 rmapoKkcKabl 0 Mucbm
HaTPUA 1 Kanusi. €HHbIN
MpuMeHeHMe LWEeNOYHbIX KOHTPO
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MeTannoB 1 nx nb
COeNHEHUN.

53 | Leno4yHo3emerbHble 0 Camoo [KomnbtoTep,
MeTannbl. HaxoxgeHvne B LEeHKa |undopoBble
npupoge. dunsmyeckune n c naTYnKu
XUMUYECKME CBOMNCTBA NCNOSb [3NEKTPONPOBOAHOC
MarHms 1 KanbLums. 30BaHM [T, gatymk pH,

em nabopaTopHoe
«OueH |obopynoBaHue
O4YHOro
nucra»

54 | BaxHenwme coeguHeHus 0 Camoo |datumk
Kanbuus (okeung, LEeHKa [3NeKTponpoBOaHOC
rmgpokcua, conm). c TN, MarHMTHas

ncnonb Mewanka, npmbop
30BaHu |Onga nonyyeHus
em rasoBs vnuv annapat
«OueH |Kunna

O4YHOro

nucrta»

55 | >KécTkocTb BOAbI U 0.5 Camoo
cnocoObl €€ ycTpaHeHus. LleHKa
MpakTnyeckasa pabota C
Ne6. XKécTkocTb Boabl U ncnonb
MeTOAbl €€ yCTpaHeHUs 30BaHu

em
«OueH
O4YHOro
nucrta»

56 | BblumMcneHnus no 0 Camoo
YPaBHEHNAM XUMUYECKNX LEeHKa
peakunn, ecrnvm ogmH n3 C
peareHToB AaH B BUae ncnonb
BOJHOrO pacTteopa c 30BaHu
N3BECTHOW MaccoBOM em
Jonen. «OueH

O4YHOro
nucrta»

57 | AntomnHun. MNMNonoxeHue B 0 MpakTtn
nepmoanyeckon cucteme yeckas
XUMUYECKNX ANEMEHTOB paboTa
. N. MeHgeneeBa,

CTpPOEHne aToma.
HaxoxgeHue B npupoae.
dusnyeckne n
XUMUYECKne CBOUCTBA.
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58 | AM(poTepHble cBoMCTBa Camoo
okcuaa u rmgpokcmaa LeHKa
antoMUHUA. c

ncnonb
30BaHu
em
«OueH
O4YHOro
nucray

59 |>Keneso. [NonoxeHue B Tectup |Jatymk gaBneHuns
nepmoanyeckon cucteme oBaHue
XUMWNYECKNX INTIEMEHTOB
. N. MeHgeneesa,

CTpPOEHne aToma.
HaxoxgeHue B npupoge.
dusnyeckne n
XUMUYECKNe CBOUCTBA.

60 | Okcnapl, rmapokenabl u 0 Mnucbm
conu xenesa(ll) n €HHbIN
xenesa(lll). KOHTPO

nb

61 | MpakTnyeckasa padota Ne MpakTtn
7. Pelienune yeckas
3KCnepuMeHTanbHbIX paboTa
3agay no teme
«BaxHenLumne metannbl n
NX coOeaNHEHUS»

62 | MpakTuyeckasn padborta Ne MpakTtn
8. PacnosHaBaHue yeckast
HeopraHM4Yecknx BeLlecTs paboTa
C NOMOLLbIO
Ka4eCTBEHHbIX peakuum
Ha NOHbI.

63 | PelwueHne 3agad Ha 0 Camoo
BbIYMCMEHUS MO LEeHKa
YPaBHEHNAM XUMUYECKNX c
peakunn, ecrnvm ogmH n3 ncnornb
peareHToB AaH B U30bITke 30BaHu
NN CoaePXKNT NPUMECH; em
MaccoBOW OO Bbixoda «OueH
npoayKTa peakuuu O4YHOro

nucra»

64 | Ypok 0606LeHns n 0 Camoo
cuctemaTtusayum 3HaHum LEeHKa
no teme: Metannbl 1 nx c
COE€AVHEHMA. ncnornb

30BaHu
em
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«OueH
O4YHOro
nucray

65 | KoHTponbHas paboTta no 0 KoHTpo
Teme: MeTtannbl n nx nbHas
COeINHEHMA. paboTa

66 | BewecTtBa n matepuansl B 0 YCTHbI
NnoBCEeAHEBHOW XXNU3HU n
yenoseka. XuMusi n onpoc
3gopoBbe. besonacHoe
NCNonb30oBaHWE BELLECTB
N XMMUYECKNX PeaKLnin B
ObITY.

67 | OCHOBbI 9KONOrM4YeCcKomn 0 YCTHbI
rPaMoOTHOCTH. n
XnmMmn4yeckoe 3arpsisHeHue onpoc
OKpyXatoLen cpeabl.

Pornb xumumn B pelueHmn
9KOMOrMyeckux npodnem.

68 | TtoroBas atTectauus no 0 KoHTpo
XUMUM 3a KypC OCHOBHOWN nbHas
LLIKObI paboTa
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