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[NOACHUTEJIbHA A 3AIINMCKA

PaGouass mporpamMma mo XuMuH Jisi oOydarommxcs 8-9 KJaccoB COCTaBJIEHa Ha OCHOBE
TpeGoBanuii K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO
oOmero oOpazoBaHus, MpeACTaBlIeHHbIX B DeepanbHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO o0OIero oOpa3oBaHUsA, C YYETOM paclpeieéHHBIX MO0 Kilaccam
MIPOBEPsIEMBIX TPeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMBbI
OCHOBHOTO 00mIero oO0pa3oBaHMsI U DJIIEMEHTOB COJCPXKAHUS, TMPEJICTABICHHBIX B
YHuBepcaibHOM KoAM(UKATOpE MO XMMUM, a TakKe Ha OocHOBe [IpumepHOil mporpammsbl
BOCIUTAHUS OOYYaIOIIUXCS TMPU TMOJYYEHHH OCHOBHOTO 00IIero oOpa3oBaHUS U C y4ETOM
Konnenmuu npenoaaBanus yueOHOTO mpeameTa « XuMusi» B 00pa30BaTelIbHbIX OpraHU3aIUsiIX
Poccuiickoit denepannu, peaqusyomKX OCHOBHBIE 001e00pa3oBaTeIbHbIE MPOrpPaMMBbl (yTB.
Pemennem Komnernn Munnpocsemnienns Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «XUMMWA»

Bxnan yue6Horo npenmera « XUMus» B JOCTUKEHHUE LI€JIEH OCHOBHOTO 00I1Ier0 00pa30BaHUs
00yCJIOBJIEH BO MHOTOM 3HaY€HHEM XHMHUYECKOW HAayKH B MO3HAHWU 3aKOHOB MPHUPOJbI, B
pPa3BUTUHM TPOMU3BOJIUTENIBHBIX CHJI OOLIECTBA M CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJbTYPBI.

XHUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK PacIpOCTPAHMIIA CBOE BIIMSHHE HA BCE
00J1aCcTH 4EJI0BEUECKOr0 CyIIeCTBOBAaHUS, 3aajla HOBOE BUICHHUE MUPA, CTala HEOThEMIIEMBIM
KOMIIOHEHTOM MHPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBHUEM >KU3HU OOIIECTBA: 3HAHHE XUMUU
CIIy’KMT OCHOBOM Juisi (OPMHpPOBAHUS MHMPOBO33PEHHUSI UEJIOBEKAa, €ro MpeACTABICHUNA O
MaTepHabHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAtOT GOPMUPYEMbIE XUMHEH MPeACTABICHUS
O B3aMMOINPEBPAIICHUAX SHEPTrUH U 00 SBOJIIOIMU BELIECTB B MPHUPOJIE; COBPEMEHHAsI XUMUS
HamnpaBjeHa Ha pELICHHE II00aTbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHS UYEIOBEYECTBA —
CBIPBEBOM, DSHEPreTUYEeCcKOil, MUIIEBOM M HKOJOrMYecKod 0Oe30macHoCTH, MpodieM
3IpaBOOXPaHEHUS.

B ycnoBusax Bo3pacTaroniero 3HaYeHusi XMMUHU B KH3HU 00IIECTBA CYIIECTBEHHO MOBBICHIIACh
pOJIb XUMUYECKOTO 00pa3oBaHMs. B miaHe conupanuzanuy OHO SIBIASETCS OAHUM U3 YCIOBUHN
(bopMUpOBaHUS UHTEJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHA.

CoBpeMEHHOMY YEJIOBEKY XHUMHUYECKHE 3HAaHUS HEOOXOMUMBI il HpuoOpeTeHus
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBATh B MHOTIOOOpa3HOM >KM3HU OOUIECTBa, ISl OCO3HAHUS BaXHOCTU Pa3zyMHOIO
OTHOLLIEHHUS K CBOEMY 3J0POBBIO U 3OPOBBIO JIPYTUX, K OKpYy>KaroLEel NPUPOAHON cpene, AJis
IPaMOTHOIO NOBEACHUS MPU UCIOJIB30BAHUU PA3IMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEILECTB
B IIOBCETHEBHOM )KU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SBIISIETCS OA30BBIM MO OTHOILLIEHUIO K CUCTEME
obmiero xuMuyeckoro oOpas3oBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yer Mmpucylye oOMIeMy XHMHYECKOMY O0Opa30BaHMIO KIIIOUEBBIE HEHHOCTH, KOTOPHIE
OTpaXalOT TOCYJapCTBEHHbIC, OOIIECTBEHHbIE M WHJIMBUIyaJIbHbIE TMOTPEOHOCTH. ODTUM
oIpeAensaeTcs CyIHOCTh O0IIel CTpaTerui 00yueHus, BOCOUTaHUS U pa3BUTUS 00yUaIOIIUXCS
CpeACTBaMU yueOHOT0 IpeaMeTa « XUMHUsD).

N3yuenue npeamera: 1) cnocoOCTBYeT pealn3aldid BO3MOKHOCTEH Ul CaMOpPa3BUTHUS U
(bopMHUpPOBaHUS KyJIbTYpbl JMYHOCTH, €€ 001Iel U (PYyHKIMOHAILHOW TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (POPMHPOBAHME MBIILICHUS U TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM y4EOHOH JEATEIbHOCTH, JKCIEPUMEHTAIBHBIX M HCCIEA0BATEIBCKHUX
YMEHUH, HEOOXOAMMBIX Kak B IIOBCEAHEBHOM JKM3HM, TaK U B MNpo(ecCHOHATBHOU



AESITETPHOCTH; 3) 3HAKOMHUT CO CHEUM(PHKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi[Ja HA €JUHCTBO MPUPOJBI U YEIIOBEKA, SIBJSETCA OTBETCTBEHHBIM 3TAllOM B
(GbOpMUPOBaHUU  E€CTECTBEHHO-HAYYHOH TPAMOTHOCTH TOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHHSIM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTUYECKOE 00pa30BaHUE IIKOJIbHUKOB.

HazBannsle HampaBieHUss B O0OYYEHUH XUMUU OOECTeUrBaIOTCS crienu(UKoil comep kaHus
IpeaMeTa, KOTOPBIN SBISETCS MEeIarornyecky aaanTUPOBAaHHBIM OTpakKeHUEM 0a30BOM HAyKH
XUMUU Ha ONPENEIEHHOM JTalle €€ pa3BUTHS.

Kypc XuMuu OCHOBHOW WIKOJIBI OpPUEHTHUPOBAH Ha OCBOCHHE OOYYaIOIIMMHUCA OCHOB
HEOPraHMYeCKOW XMMHHM W HEKOTOPBIX TMOHATUA M CBEeJCHUU 00 OTHEeNbHBIX OO0BEKTaxX
OPraHUYECKON XUMUHU.

CrpykTypa coaepxaHus npeamera choOpMHpOBaHA Ha OCHOBE CHCTEMHOI'O MOJXOJa K €ro
n3yueHnto. ColepKaHUE CKIIAJIBIBAETCS U3 CUCTEMBI MOHATHIL O XMMHUYECKOM 3JIEMEHTE U
BEILIECTBE W CHUCTEMBI MOHATHM O XUMHUUYECKOW peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO
OpraHMU30BaHbI 110 MPUHLUITY ITOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX
MpPEACTaBICHUN pa3HOTO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCErO
ectecTBO3HaHus, ypoBHs [lepuogunueckoro 3akona JI. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOCHMM AaTOMa M XHUMHYECKOW CBSI3U, MPEACTaBICHUNH 00
ANEKTPOJINTUYECKON  JTHCCOLMALMM  BEIIECTB B pacTBOpax. TeopeTHYecKne 3HaHUs
paccMaTpUBaIOTCS Ha OCHOBE OMIIMPUYECKH TMOJYYCHHBIX UM OCMBICICHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBATENbHO OT OJHOIO YPOBHA K JPYroMmy, BBINOJHSASA (QYHKIUU
OOBSICHEHUSI W TPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U BO3MOYKHOCTEH MPAKTHUYECKOIO
MIPUMEHEHHUS U TIOJTyUYECHUS U3y4aEMBbIX BEILIECTB.

Takas opraHuzamusi cojepKaHus Kypca CHOCOOCTBYET MPEJICTaBICHUI0 XHMHUYECKOU
COCTABJISIIOIIECH HAYyYHOM KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOM NpUpOAbI. TeM cambIM
o0ecreynBaeTcsi BO3MOKHOCTh (POPMHUPOBAHUS Y O0YYAIOIIUXCSl IEHHOCTHOI'O OTHOILIEHHUS K
HAayYHOMY 3HAaHMIO M METOJaM IO3HaHUsA B HayKe. BakHO Takke 3aMETUTh, YTO OCBOECHHUE
COZIEpXKaHUs Kypca NPOUCXOJWUT C IPUBICUYCHUEM 3HAHUM M3 PAHEE H3YUYCHHBIX KYpCOB:
«Oxkpyxaromuid Mup», «buonorus. 5—7 knacce» U «PU3UKa. 7 KIace».

HEJIM NU3YYEHUA YUYEBHOT'O ITPEAMETA « XMW »

K HanpaBiieHHI0 epBOCTENIEHHON 3HAYMMOCTH TPU peau3aiuu 00pa3oBaTENbHBIX (PYHKIIHIA
npeameTa « XuMHUs» TPATUIIUOHHO OTHOCIT (OPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOW HAYKH
Kak 00JIacTU COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUYECKON IEATETLHOCTH YEJIOBEKa M KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpBL. 3ajlada mpeaMeTa COCTOMT B (hopMHUpOBaHUU
CHUCTEMbl XUMUUYECKUX 3HAHUN — BaXXHEUIMX (aKTOB, MOHATUH, 3aKOHOB M TEOPETHUECCKUX
TIOJIOXKEHUM, JOCTYITHBIX 0000IIeHUIT MUPOBO33PEHUYECKOTO XapaKTepa, siI3bIka HayKH, 3HAaHUH O
HAyYHBIX METOJAaX M3Y4YEHHS BEUIECTB U XMMHYECKHX PEaKlUi, a Takke B (GOPMUPOBAHUU U
Pa3BUTUH YMEHUU U CIIOCOOOB JIEATETLHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOICHUEM H
MIPOBEJICHUEM XMMHUYECKOTO SKCIIEPUMEHTA, COOJI0/IEHUEM MpaBui 0€30MacHOro 00paIieHus ¢
BEIIECTBAMU B IMOBCETHEBHOM KHU3HHU.

Hapsny ¢ atum nenu m3ydeHus npeaMera B IpOorpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C
y4ETOM HOBBIX TPHOPUTETOB B CHUCTEME OCHOBHOro o0rmiero ooOpaszoBanus. CeromHsi B
o0Opa3oBaHuU 0C000 3HAYMMOW MPHU3HAETCS HANPABICHHOCTh OOYy4YeHUS Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (OPMUPOBaHHE €€ WHTEIUIEKTa W 0o0mmer Kymbrypbl. OOydeHue
YMEHUIO YUYUTHCS U MPOAOKATH CBOE 00Opa30BaHUE CAMOCTOSITEIbBHO CTAHOBUTCSI OJHOM M3
BaXXHEHIINX QYHKIUN yUeOHBIX MPEIMETOB.



B cBsi3u ¢ 3TUM npu U3yHYEHUM MPEIMETa B OCHOBHOM IIKOJE AOMHUHUPYIOIIEE 3HAUCHUE
MpUOOpENU TaKue 1EeNH, Kak:

o (opmHupoBaHKE UHTEIIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIBHOMY MIPUHATHIO PEIICHH, CTIOCOOHOM aanTUPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

e HaIpaBJICHHOCTb OOYYECHHs HA CHCTEMAaTHYECKOe MPUOOIIEHUE YUalIuXcs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
GbopMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CTIOCOOHOCTEN K XUMUU;

o obecreueHue yciIoBui, ClIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIbITa
pazHoo0pa3Hoil 1eATeTbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETCHIINH ), UMEIOIIUX YHUBEPCATbHOE 3HAUEHUE /TSl Pa3IMYHBIX BUJOB ACSTEIbHOCTH;

e (opMHpOBaHKE YMEHUI OOBACHITH U OLICHUBATH SBJICHUS OKPY’KAIOIIETO MUpa Ha
OCHOBAHUWU 3HAHUU U OMBITA, TOJIYYEHHBIX IPU U3yUYEHUH XUMUH;

o (opMHpOBaHHE Y 00YUAIOIIHNXCSI TYMAaHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHUHU IS BEIPAOOTKH 9KOJIOTHYECKH 11€TIECO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIbHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOM
Cpenbl;

e Pa3BUTHE MOTHBAIMHU K OOYYEHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO Ha
OCHOBE YCBOCHHS 00IIIeUeIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIs ¥ HAIPABICHHOCTH JTaJIbHEUIIIETo 00ydIeHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMW» B YUEBHOM ITJTAHE

B cucteme obmero oopazoBanusi «XuMUs» MpU3HAHA 00S13aTEIBHBIM YYEOHBIM MTPEIMETOM,
KOTOPBIN BXOJWT B COCTaB MPEIMETHOM 00macTn « ECTECTBEHHO-HAYYHBIE TIPEIMETHD».

VY4eOHbIM TUTaHOM Ha e€ n3yuyeHue oTBesieHO 136 yuyeOHbIX 4acoB — 1O 2 4. B HEJIETIO B 8 U
9 knaccax COOTBETCTBEHHO.

COJEPXAHUME YUYEBHOI'O ITPEAMETA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE TOHATUS

[Ipeamer xumuu. Pons xumun B xU3HM yesoBeka. Tena u BemecTBa. Duznyeckue CBOMCTBA
BEIIECTB. ATperaTHoe coctosHue BeuiecTB. [IoHsITHE 0 MeTO/1ax MO3HAHUSI B XUMUU. XUMHUS B
cucteme Hayk. YncTteie BemecTBa u cMecu. CriocoObl pa3/ielIeHus] CMECei.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKUE AIeMeHThl. CUMBOJIBI XUMMUUYECKUX JIeMEHTOB. [IpocThie
Y CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOocUTEIbHAsT aToOMHas Macca. OTHOCHUTENIbHAs MOJICKYJISipHAs Macca.
MaccoBast 10711 XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH.

@u3n4YecKkue M XUMHUYECKHE SBJICHUA. XUMHUUECKas peakiuss U €€ NpPU3HAKU. 3aKOH
COXPaHEHHMsI MACChI BEIIECTB. XUMUYECKHE ypaBHeHUs. Kitaccupukarms XuMU4eCKUX peakiuii
(coennHEHMS, pa3JIOKEHHUSI, 3aMEICHUs, 0OMEHA).

XUMHYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCY/0H, ¢ MpaBUiIaMu padoThl B
nabopaTtopu W TMpUEMAMH OOpaIIeHHS C Ja0OpaTOpPHBIM OOOpPYJOBaHUEM; H3yUYCHHE H
omucanne (U3NUECKNX CBOWCTB OOpa3IOB HEOPTaHWYECKUX BEIIECTB; HAOIIOICHUE
¢m3udeckux (IIaBJIEHHE BOCKA, TasHUE JIbJIa, pacTHpPaHHE caxapa B CTYIIKE, KHIICHHE H
KOHJICHCAIIMSI BOJbI) M XUMHUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHHUE MEIHON IMPOBOJIOKH,



B3aMMO/ICHCTBUE MeJla C KHUCIIOTOM) SIBIICHUH, HAOIIOICHHIE U ONTUCAHUE TPU3HAKOB IIPOTEKAHUS
XUMUYECKHX peaklMil (pa3yioKeHUue caxapa, B3aUMOJCICTBHUE CEPHOMl KUCIOTHI C XJOPUIIOM
Oapusi, pasznoxkenue rtuiapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHCTBHE XKeje3a C
pactBopoM coau meau(Il)); m3yuenne cnocoOOB pazaeneHus cMecel (C TTOMOINbI0 MarHuTa,
(¢unpTpoBaHUE, BbIIApUBAHUE, JUCTWUISAIMSA, XpoMarorpadus), MPOBEACHUE OYUCTKH
MOBapeHHOM  coiM; HAONIOJIEHHEe ¢ OMHCAHME pe3yJbTaTOB IMPOBEJEHHUS  OIbITa,
WUIIOCTPUPYIOILIETO  3aKOH  COXPAaHEHUs  MAacChl;  CO3JJaHUE  MoJeJed  MOJIEKYJ
(11apoCTeP>KHEBBIX).

Baxueiinue npeacTaBuTe/ M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxxnenue kucioposa B npupoe, GU3ndecKre 1 XUMUYECKHE CBOMCTBA (peaKIuu TOPEHUs).
Oxcunpl. [lpumenenue kucnopoaa. CrocoObl MOJTydYeHHs] KHUCIOpoAa B JlabopaTopuu M
npoMebIieHHocTH. KpyroBopoT kucnopoaa B npupojie. O30H — ajuioTporHas MoaupuKams
KHUCJIOPOJIA.

TeroBoit 3h(exT XUMHUECKON peakinu, TEePMOXUMHYECKHE YpPaBHEHHS, OK30- U
SHIAOTEPMHUUECKUE peakuuH. TOIUIMBO: Yroiib M METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — siemMeHT u npocToe BemiecTBO. HaxoxkaeHue Boopoa B npupoae, pusnueckue
1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCO0BI momyueHus. KucioTer u comnu.

Konnuecto BemectBa. Moisib. MonsipHast macca. 3akoH ABoraapo. MospHbIil 00bEM ra30B.
Pacuérel mo XUMHYECKUM ypaBHEHUSIM.

dusnyeckue CBOWCTBA Boabl. Boma kak pactBoputenb. PactBopel. HackimieHHble u
HEHACBHILIEHHbIE pacTBOpbl. PacTBOpuMOCTH BeliecTB B BoJe. MaccoBasi J10oyisl BEIIECTBa B
pacTBope. XuMHUUecKue cBoicTBa BoAbl. OcHOBaHUS. Poib pacTBOpOB B MPUPOJE U B JKU3HU
yesnoBeka. KpyroBopot Bojbl B pHUpOJE. 3arps3HEHUE MPUPOAHBIX BojA. OXpaHa W OUYMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukamus Heopranmdeckux coeauHeHuid. Oxcumnapl. Kiaccudukamus OKCHIOB:
coneoOpa3ytoue  (OCHOBHbIE, KHCIOTHbIE, aM@oTepHble) U  HecosjeoOpa3yroue.
Homenknatypa okcumoB (MexayHapoaHas W TpuBHalbHas). DU3MUECKHE U XUMHUYECKHE
CBOMCTBa OKCUJOB. [TomyyeHne okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHWN: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHWS.
Homenknarypa ocHoBaHuil (MeXIyHapoJaHas W TpuBHaibHas). OUNYECKHE U XUMHYECKUE
CBOMCTBa OcHOBaHMM. [lomydyeHne OCHOBaHMIA.

Kucnorel. Knaccudukanus kucmor. HomeHknatypa KuCHOT —(MEXIyHApOAHAs W
TpuBHaNIbHAS ). DU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIIOT. Psi aktuBHOCTH MeTauioB H. H.
bekerosa. [lonyueHue KucoT.

Conu. Homenkiatypa cosneid (MexayHapoHas U TpuBHalIbHAas1 ). OU3NUECKUE U XUMUYECKHE
cBoiicTBa cosei. [lonydyenne conen.

['eHeTnveckas cBsi3b MEXIY KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUH.

XUMHUYECKUN HKCTICPUMEHT: KAYECTBEHHOE OTNIPEICNICHUE COICPKaHMsI KUCTIOpOa B BO3IyXE;
MoJIy4eHrue, coOupaHue, pacro3HaBaHWE M H3yUYEHHUE CBOMCTB KHUCIOpOJa; HaAOIOJIEHUE
B3aUMOJICHCTBHUSI BEIIECTB C KUCIOPOJOM M yCJIOBHS BOSHUKHOBEHHS U MIPEKPAIEHUS TOPCHUS
(mokapa); O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB U OIHMCAHHE WX CBOMCTB; TMOJy4YeHUE,
coOupaHue, pacro3HAaBaHWE WM W3yYEHHWE CBOWCTB BOJOpOAa (TOpEHHWE); B3aMMOJICHCTBHE
Bojopoaa ¢ okcuaom Menu(Il) (BO3MOKHO HCIOIB30BaHUE BHACOMATEPHAIIOB); HAOIIOACHUE
00pa310B BEUIECTB KOJIMUYECTBOM | MOJIb; UCCIeI0BaHNE OCOOEHHOCTEH PaCTBOPEHHUS BEILIECTB
C pa3JINYHOM pacCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA; B3aUMOJIEUCTBUE BOJbI C MeTaulaMu (HATPUEM U KaJbILHEM)



(BO3MOXHO MCIOJIb30BAaHHUE BUACOMATEPHUAIIOB); ONIPEACICHIUE PACTBOPOB KUCIOT U IIeJI0UEH C
MOMOIIBI0 MHJUKATOPOB; HCCIEJOBaHHE OOpPa3I0B HEOPraHMYECKHX BEIECTB Pa3IHMYHbIX
KJIACCOB; HaOIO/IEHNE M3MEHEHUS OKPACKM WHIUKATOPOB B PACTBOpPAX KHUCJIOT U IIETOYEH;
u3yueHue B3auMmozeictBus okcuaa meau(ll) ¢ pacTBopom cepHON KHCIIOTBHI, KHUCIOT C
METAJUIAMH, PEAKLIHMI HEUTpaIu3alvu; MOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITCCHEHHE
OJIHOTO MEeTaJlla APYTMM K3 PacTBOpa COJIM; PEIICHHE 3KCIIEPUMEHTAIbHBIX 3aJad MO0 TEME
«BaxHeiye Kj1acchl HECOPraHMYECKUX COCTUHECHUI.

Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumuuyeckux 3jiaemeHtoB /l. U.
MenpaeseeBa. Crtpoenue aTOMOB. Xumuyeckast CBSI3b. OKHCIUTETBHO-
BOCCTAHOBHUTE/IbHbIC PEAKIIUHN

[lepBble MOMBITKU KJIACCHU(PUKAIIUN XUMUYECKUX 3JIeMEHTOB. [loHsATHE O IpyInax CXOIHBIX
AJEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMENIbHBIE METaJIbl, TaJIOTE€Hbl, WHEPTHBIC Ta3bl).
DneMeHTBI, KOTOphIe 00pa3ytoT aM(pOTEepHBIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3aKOH. [Tepuonnueckas CHUCTEMA  XMMHYECKHX AJIEMEHTOB
1. . MenneneeBa. Kopotkonepuoanas wu jgiauHHOmNepuoaHas ¢opmel [lepuogunueckoi
cucteMbl xuMudeckux 3meMeHToB 1. 1. Menpaeneena. [leproasl u rpynnbl. Du3nyecKuii CMbICHT
MOPSIAKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIII JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
000J04eKk aToMOB IMepBhIX 20 XuMHYecKHX dieMeHTOB llepmommdeckoit cuctemsr /JI. .
MenneneeBa. XapakTepUCTUKAa XUMUUYECKOT0 AJIEMEHTA 0 €ro NoJioxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHHS PaJNyCca aTOMOB XMMHYECKUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpynmnaMm u nepuojaM. 3Hauenue [lepuoauyeckoro 3akoHa u
[lepronueckoi CUCTEMBI XUMUUYECKUX DJIEMEHTOB JUISL pa3BUTHS HAyKu W mpaktuku. /. W.
MenpeneeB — y4€HbBIN U TPAKIAHUH.

Xumuyeckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAs ) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHasl CBS3b.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl OKuCiIeHus u
BOCCTaHOBJIEHHS. OKUCITUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN DKCIIEPUMEHT: H3Y4YEHHE OOpas3IOB BEIIECTB METAIJIOB U HEMETAIIOB;
B3aMMOJICCTBUE THAPOKCU/A LIMHKA C PACTBOPAMM KHUCIJIOT M LIEI0YEH; TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIHNX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKInii (TOpeHue, peakiiuu
pa3NoKEHUs, COCMHEHNS).

MexnpeameTHbie CBA3H

Peanuzarus MeXnpeaMETHBIX CBA3€H MPH HM3YyUYCHHH XUMHUU B 8 KJIacCe€ OCYIIECTBISICTCS
yepe3 HCIOJIb30BaHHWE KaK OOIMX €CTeCTBEHHO-HAYUYHBIX TMOHATHM, TaK W TIOHSITHUH,
SIBJISFOLIUXCS CHCTEMHBIMM JIJISI OTJIECJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBINA (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KJaccHu(UKaIus, MNEPUOJUIHOCTh, HAOIIOJICHUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
W3MEpPEHHE, MOJICIIb, SIBJICHUE.

@dusuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHWJ, W30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, SJEKTPUUECKUN 3apsiji, BEIIECTBO, TeI0, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, (pU3nyecKue BEIMYMUHBI, CAUHHUIBI U3MEPEHHUs, KOCMOC, TJIAHETHI,
3BE3151, CoHIIC.

buonorus: poTocuHTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TIOJIE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemrecTBO 1 XUMHYECKAsA peaKIus

[lepuonnueckuii  3aKoH. [lepnoanueckas  cucremMa  XUMHUYECKHUX  3JIEMEHTOB
. . MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KadbLUHUs U WX COCAUHEHHN B COOTBETCTBHH C
TIOJIOKEHUEM 3JIEMEHTOB B llepronueckoiil cuctemMe U CTPOEHUEM X aTOMOB.

CtpoeHue BelIecTBa: BHUAbl XMMHYECKON CBsI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM M BUAA XHUMHUYECKOMN
CBA3U.

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKHWX BeIIecTB (MEXAyHapoAHas W
TpUBHANIbHAS). XHUMHYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM Kjaccam
HEOPraHWYECKNUX COCMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKHX peakluidl MO pa3IU4HbIM IMpHU3HAKaM (10 YUCIY U COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY J((eKTy, MO U3MEHEHUIO CTEMEHEeH
OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO0 YYACTHIO KaTaiu3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMUYECKHE YPABHECHHUS.

[TonsiTe o ckopocTu XuUMUYecKoi peakmuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakiusax. [[oHSATHE O TOMOTEHHBIX W TeTEePOTreHHBIX peakiusax. [lonstue o
XUMHYECKOM paBHOBeCUHU. DaKTOpbI, BIUAIOIIAE HA CKOPOCTh XUMHYECKOW PEaKUUH H
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIUU, JJICKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ UICIIOJIB30BaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON AUCCOIMAIMU. DJNEKTPOJUTHI U HEIIEKTPOJIUTHI. KaThoHsI,
AHUOHbI. MEXaHU3M JAUCCOLMAIMU BEIIECTB C PA3IUYHBIMU BUJAMH XUMHUYECKON CBSI3H.
Crenens aucconuanuu. CUIbHBIC U C1a0ble SJIEKTPOJIUTHI.

Peakiun nonHOoro obmena. YcloBUSI MPOTEKaHUs PEAKIM MOHHOTO OOMEHa, MOJHBbIE U
COKpalI€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUN MU COJIEH B CBETE
MpeACTaBICHUN 00 JIEKTPOJUTUUECKOM auccoruanuu. KadecTBeHHbIE peakIud Ha HOHBI.
[TonsiTvie 0 TUAPOU3E CONEN.

XUMHYECKUNA OSKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPHUCTALUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMeTa/IoB (rpaduTa U aimasa), CJI0KHBIX BEIIECTB
(xmopunma HaTpus); HUCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW peakIuu OT
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; UCCIIEIOBAHUE DIICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMM  KUCIOT, ImeJo4edl W coneil  (BO3MOXKHO — HCIOJIh30BaHUE
BHJICOMATEpPHAJIOB); MPOBEICHUE OMBITOB, WILTIOCTPUPYIOIINUX MPU3HAKU MPOTEKAHUS peaKIuii
HOHHOTO OOMeHa (oOpa3oBaHME OCajKa, BBIJICICHHE raza, OoOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIHNX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuii (TOpeHue, peakuu
paslioKEHUsl, COCAMHEHHUS); pAClO3HaBaHWE HEOPraHUYECKUX BEIIECTB C IOMOIIBIO
Ka4ECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE YKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTauibl 1 UX coeIMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCTICHU
okucnenus. CTpoeHue u Gu3NUeCcKrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHUUYECKHUE
CBOMCTBA Ha mpuMepe xyopa (B3aUMOJEHCTBHUE C METallIaMH, HEMETajulaMH, HIEJI0YaMu).
XnopoBogopo. ConsiHast KHCII0Ta, XAMUYECKHE CBOMCTBA, MOJIyYeHue, IpuMeHeHue. Jleiicteue
XJIOpa M XJIOPOBOJOPOJA HAa OPraHM3M 4elioBeKa. BakHellne XJIOopulbl U UX HAXO0XKICHUE
B IIPUPO/IE.



O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTEepPHbIE CTEIEHN OKUCIICHUS.

CrtpoeHue U pu3ndyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIC
Moau(UKAIMA KUCIOpOJa W cepbl. XMMHUUYECKHE CBOMCTBA cephbl. CepoBOJOPOMI, CTPOCHHE,
(duznyeckue U XuMUuecKkue cBoicTBa. OKCHUIBI Cephl KaK MPE/ICTAaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, pU3NYECKUe U XMMUYECKHE CBOICTBa (00IIME Kak MpeACcTaBUTENs Kiacca
KUCJIOT U crnerupuueckue). XUMUUECKUE PEeakIuu, JeXKalllie B OCHOBE MPOMBIIUICHHOTO
criocoba mosrydeHusi cepHoit KucioTel. [Ipumenenne. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAS
peakuusa Ha cynbdar-uoH. HaxoxxneHue cepsl U €€ COeIMHEHUN B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kalollel Cpelpl COECIUHEHUSIMU cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHUS.

OO6mass xapakTepucThka »53JeMEeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTETIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHue B IpUpo/ie, hunyeckre 1 XuMuIeckue ceoricTra. KpyroBopoT azora
B IpUpoje. AMMHAK, ero GU3NYECKNe U XUMUYECKHE CBOWMCTBA, MOJIYYECHUE U MPUMEHEHUE.
Conu aMmMoOHUS, UX (pU3NYECKUE U XUMUYECKUE CBOMCTBA, puMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMsI. A30THasi KUCJIOTa, €€ MoixydeHue, Gu3nueckrue U XUMUYECKHEe CBOWCTBA
(oOmue kak mpencTaBUTENs Kilacca KUCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U
colieli aMMOHHUSI B KayeCTBE MHMHEPAIBbHBIX yAOOpeHUU. XUMHUYECKOE 3arps3HECHHE
OKpY’KaroIIeil cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3aTPSA3HEHHUE BO3/1yXa, TOUBBI
1 BOJIOEMOB).

®ocdop, amtorponHsie mMomudukanuu dochopa, GuU3NUECKHEe U XUMHUYECKUE CBOWCTBA.
Oxcun docdopa(V) u dochopnas kucnora, Gpuznueckre U XUMHUIECKUE CBOMCTBA, MOIyYCHHE.
Ucnonb3oBanne GochartoB B kauecTBe MUHEPAIBHBIX YIOOPECHHIA.

O6mas xapakrtepuctuka 3neMeHToB [VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepPHBIC CTETICHN OKUCIICHUS.

VYriepon, amIoTponHble MOAU(MUKAIMKN, pAcHpOCTpaHEHHWE B MpuUpone, (U3NYECKUE U
XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKcuabl yriaeposaa, ux
¢u3uMYecKkue W XHUMHUYECKHE CBOWMCTBA, JIEMCTBHE HA KUBBIE OPraHU3MBbI, IOJYyUYCHHE
Y IpUMEHEHHE. DKOJOTHUYECKHE TPOOJIeMBbl, CBA3aHHBIE ¢ OoKcuaoM yriepona(lV); rumoresa
rJ100aTbHOTO TOTETUICHUST KJIMMaTa; MapHUKOBBIN 3P dekT. YTroapHas KUCI0Ta U €€ COJH, UX
du3uYecKre U XUMHUYECKHE CBOICTBA, MOJIydeHUE U nMpuMeHeHue. KauecTBeHHast peakiusi Ha
KapOoHaT-uoHBL. Mcmonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIINIJIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIC TOHATUS 00 OpPraHWYECKUX BEIIECTBaX KaK O COSAUHEHUSX YTJepoja
(MeTaH, 3TaH, JTWIEH, aleTWICH, 3TaHOJ, TJWIEPUH, yKCycHas Kuciota). Mx coctaB wu
XuMH4eckoe crpoeHue. [loHsTHE O OMOTOTMYECKHM Ba)XHBIX BEIIECTBAX: JKUpax, OerKax,
YIJIEBOJIaX — W HX POJM B JKHU3HU 4YelloBeKa. MarTepuanbHOE€ €IMHCTBO OPraHUYEeCKUX M
HEOPTraHUYECKUX COCTUHCHUI.

Kpemunii, ero ¢usnueckne W XUMUYECKHE CBOWMCTBA, TMOJy4YeHHE U TMPUMECHEHUE.
Coenunaenust kpemHuss B mpupozae. OOmme mpencraBineHuss o0 oxcuae kpeMuusa(IV) wu
KpeMHHEBOH KucnoTe. CUIMKATHI, UX WUCIOIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH.
Baxsneiimue cTpouTenbHble MaTepuUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, Kele300€TOH.
[TpoGnembl 6€30MaCHOTO UCITOJIB30BAHUS CTPOUTEIIBHBIX MAaTEPHAIIOB B TOBCEAHEBHOM KU3HH.

XUMHUYECKUNA SKCHEPUMEHT: HU3y4YeHHE OOpa3l0B HEOPTraHWYECKUX BEIIECTB, CBOICTB
COJITHOM KHUCJIOTHI; MPOBEACHHE KAUECTBEHHBIX PEAKIMM Ha XJIOPHUA-UOHBI U HAONIOJCHUE
MPU3HAKOB UX NPOTEKAHMs; OMBITHI, OTpakarolue (QU3MYecKue M XUMHUYECKHUE CBOWCTBA
raJIor€HOB U UX COEAMHEHUN (BO3MOKHO HCTOJIb30BAaHUE BUIEOMATEPHUATIOB); O3HAKOMJIEHHUE C



oOpa3iamMu XJIOpUJ0B (TAIOTCHHUIOB); O3HAKOMIICHHE C 00pa3iaMu Cephbl U €€ COeTUHEHUSIMU
(BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB); HAOIIOJACHHUE TIpoliecca OOyTIMBaHUs caxapa
MOJ] JIEMCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCJIOTHI; HM3y4YEHHUE XUMHUUYECKHUX CBOMCTB
pa30aBIICHHOW CEpPHOM KHUCIOTHI, MPOBEJACHHWE KauyeCTBEHHOM peakluu Ha CyJb(aT-uoH U
Ha0II0/IeHEe TpU3HAKa €€ MPOTEeKaHUs;, O3HAKOMJIEHHE C (U3MYECKUMH CBONCTBaMH a30Ta,
dbochopa M ux coeguHEeHUN (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUATIOB), OOpasmamMu
a30THBIX B (HOCPOPHBIX YIOOPEHHUI; TMOITYYCHHE, COOMpaHHE, PACIO3HABAHHE W HM3YUYCHHUE
CBOMCTB aMMHaKa; MPOBEJICHHE KAYECTBEHHBIX PEaKlMil Ha MOH aMMOHUS U ¢ocdhaT-uoH U
M3y4YeHUE MPU3HAKOB UX MPOTEKAHUS, B3AMMOJAEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI
C MeJIbI0 (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPUAIIOB); U3yUYCHHE MOCIICH KPUCTATUTHUYCCKUX
peméTok anMasa, rpadura, QpyiiepeHa; 03HaKOMICHHE C ITPOIECCOM aICOPOITMU paCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa; IMOJy4YeHHE, COOMpaHUeE,
pacro3HaBaHUE U U3YYEHHE CBOMCTB YTJIEKHCIIOTO ras3a; MPOBEICHUE KaYECTBEHHBIX PEaKIINi
Ha KapOoHAT- W CHJIMKAT-UOHBI M M3yUYCHHE MPU3HAKOB HUX MPOTEKAHMS; O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHON MPOMBIIICHHOCTH, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe
«BaxxkHene HeMeTallIbl M UX COCAMHEHUS.

MeTaiibl M UX COeINHEHUS

OO6m1as XxapakKTepUCTHKAa XUMUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX TOJIOKECHHS
B Ilepunoguueckoit cuctemMe Xxumuueckux sjemMeHToB JI. M. MeHeneeBa U CTpOCHUSI aTOMOB.
Ctpoenne meTaiioB. Mertamnuueckas CBsI3b M MeTaJUIMYecKas KpHUCTa/UIMYecKas penieTka.
DJIEKTPOXUMUYECKUN psii HANpsDKCHUH MeTauioB. DU3WYECKHME U XMMUYECKUE CBOMCTBA
MeTtamioB. O01muMe cnocoOsl MoaydeHus: MeTauioB. [IoHSITHE 0 KOPPO3UHM METAIIIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTaslb, YyTyH, AIOPATIOMHHMNA, OpOH3a) U HX
MPUMEHEHHE B ObITY U TPOMBIIIJIEHHOCTH.

[[lenounble MeTaIbL: MOJOkKEHUE B [lepuoanueckoit cucreme XuMuueckux sneMenToB /1. WM.
MeHeneeBa; CTpoeHHE UX aTOMOB; HaxokjaeHHEe B mpupoje. dusnyeckne U XUMUUYECKHUE
cBOMCTBA (Ha npuMepe HaTpus U Kayusl). OKCUAbI U TUAPOKCUIBI HATpUs U Kanus. [[pumenenue
MIEJTOYHBIX METAJIJIOB U UX COCTUHECHUIM.

[[lenoyHo3eMeNbHBIE METAJIBI MArHUK U KaJdbLH: nonoxkeHue B [lepuognueckoil cucreme
xuMuyeckux aneMmeHToB [[. M. MenaeneeBa; cTpoeHHME WX aTOMOB; HAXOXKJICHHUE B MPHUPOJIE.
DU3UYECKUE U XUMHUYECKUE CBOMCTBA MarHusi U Kaiblus. BaxkHeWne coOeIMHEHUsT KaJIbIUs
(oxcup, rugpokcu, coiin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ YCTpaHEHHS.

Amomunuii: nonoxkenne B llepuogmueckoir cucreme XuMmuueckux dieMeHTtoB [l U.
MemnpeneeBa; CTpOCHUE aTOMA; HAXO0XK/JICHUE B Mpupojie. PU3NUECKUE U XUMUYECKUE CBOMCTBA
anmroMunus. AM(pOTEepHBIE CBOMCTBA OKCH/IA U THAPOKCHIA aTFOMUHUSA.

Keneszo: nonoxenue B [lepuognyeckoii cucreme xumudeckux aneMenToB J[. . Menpaeneena;
CTPOCHHME aTOMa; HaxOoxkAeHUe B mpupoje. Ousznueckue M XUMHYECKHE CBOWCTBA JKelesa.
Oxkcuapl, ruapokcubl u conu xkenesa(Il) u xxeneza(Ill), ux cocras, cBoiicTBa U MOJTyUYECHHE.

XUMHYECKUNA OSKCIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METalIOB M CIUIaBOB, HX
(U3UYECKUMH CBOWCTBAMH; HW3YUYEHHUE pE3yJbTaTOB KOPPO3HH METaUIOB (BO3MOXKHO
WCII0JIb30BAHNE BUIEOMATEPUATIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHU/IA KaJbIUS U HATPUS
C BOJIOM (BO3MOYKHO HCIIOJIb30BAaHHWE BUJIEOMATEPUAIOB); HMCCIICIOBAHHE CBOMCTB >KECTKOM
BOJIBI; POIECCa TOPEHUS Kejle3a B KHUCIOPo i€ (BOZMOXKHO HCIOJIb30BAHUE BUIEOMATEPHATIOB);
MIPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pPEAKLU Ha HMOHBI (MarHus, KaJbLMs, aJTOMUHHS,
uuHka, xkenesa(Il) u xxeneza(lll), menu(Il)); HaGnroaeHre ¥ ONTMCAHKE TTPOLIECCOB OKPAILIMBAHUS
MJJaME@HU MOHAMH HATpHs, Kalus U Kajabllsg (BO3MOXHO HCITOIh30BAaHHE BUICOMATEPHATIOB);
rccaegoBanue aM()OTEepHBIX CBOWCTB TMAPOKCHA ATFOMUHUS U THAPOKCHUAA IIMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIlne MeTaJlibl U UX COSAUHEHUD.



XuMUS 4 OKpY:Ka0UIIas cpeaa

HoBble MmaTepuanbl M TexHojoruu. BemiectBa M MaTepuanbl B IOBCEAHEBHOM >KU3HU
yenoBeka. XUMUs U 310poBbe. be3onacHoe ncnoiap30BaHue BEUIECTB U XMMUYECKUX PEAKIIU B
obiTy. IlepBasg momMomb NpyU XUMUYECKUX OKOTax U oTpaBieHUsAX. OCHOBBI AKOJIOIMYECKOU
IPaMOTHOCTU. XHMHUYECKOE 3arpsi3HEHUE OKpYKaloIleWd cpeabl (MpeaenpHas JOMyCcTUMast
koH1eHTpauus Beuiects — [1/1K). Posib xumMuu B pemieHnn 5K0JI0rH4ecKux nIpooiem.

[TpupogHble MCTOYHUKH YTIIEBOAOPOAOB (Yroib, MPUPOTHBINA Ta3, HE(PTH), MPOAYKTHl HUX
nepepadoTKH, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMUYECKUN HKCIEPUMEHT: U3y4YEeHHE 00pa3lloB MAaTEpHANIOB (CTEKIJO, CIUIaBbl METAJIOB,
MOJIUMEPHBIE MaTepHUAIIbI).

MesknpeaMeTHbIe CBS3H

Peanu3anusa MeXNpeaMETHBIX CBA3€H MpPU M3YYeHWH XMMHU B 9 KIlacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-HAyYHBIX MOHATUH, TaK M IOHSATHH,
ABJIAIOIIUXCS CUCTEMHBIMH JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUHOTO IUKJIA.
Peanuzanust MexXpeAMETHBIX CBS3€M IPU U3YUYEHUU XUMHH B 9 KJ1acce OCYIIECTBIISIETCS Yepe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUM, TaK M MOHATHH, SBISIOLIMXCS
CUCTEMHBIMH JJIs1 OTJCJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4YHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KiIaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, HSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEeHUe, MOJIeNb, SIBIICHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOTUsI, MaTePHAIBL.

®duszuka: wmarepusi, aToOM, OJJIEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TONBI,
pPaAMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUUECKUI 3apsd, MPOBOJHUKH, MOJYIPOBOAHUKH,
JIUAJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, I'as3,
pacTBOp, PacTBOPHUMOCTb, KpPUCTAIIMUECKas peIIeTKa, CIUIaBbl, (U3UYECKHE BEIUYMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJbHBIE YAOOpEHMUS,
MHUKPO3JIEMEHThI, MAaKPOIJIEMEHThI, TUTATEIbHbBIC BEIIECCTBRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpalIbl, TOPHbIE MOPO/IbI, TIOJIE3HbIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIBTATEI

I/I3yquI/1e XUMUH B 8-9 kiacce HaIIPaBJICHO Ha JOCTHXXCHHC O6y‘-IaIOI_IlI/IMI/ICH JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMCTHEBIX PC3YJIbTATOB OCBOCHUA yqe6H0r0 npeameTa.

JINMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUs
JTOCTHTAIOTCS B X0 OOYYEHUS] XUMHH B €IUHCTBE y4eOHOW U BOCIIUTATEIBHOM JIEITEITLHOCTH
Opranuzanii B COOTBETCTBHH C TPAIUIMOHHBIMH POCCHHCKHUMH COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHU I[[CHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIaAMU W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUS, CaMOPa3BHTHS M COIMAU3AIHN
00yJaronuxcsi.

JIMYHOCTHBIC PE3yJIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTprOTHYECKOrO BOCITUTAHUSI

1) HIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACIICIUIO, TMOHMMAaHMs 3HAYCHUS XUMHUYECKOW HAayKW B KH3HH COBPEMEHHOI'O OOINECTBA,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(pOPMAIHMEi 0 TIePEJOBBIX JOCTHIKEHHAX Y OTKPBITUSIX
MHUPOBOI U OTEYECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOHCTBE
MHUpa ¥ 00IEeCTBa;



['paxxnaHCKOro BOCIIUTAHUS

2) mpeAcTaBlEHUs O COLMAJBHBIX HOPMAaX W MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHWUH B
KOJUIEKTHBE, KOMMYHHMKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIE0BATEIBCKON, TBOPUYECKON U APYTHUX BUIAX ACSITEIHLHOCTH; TOTOBHOCTHU K pa3HOOOpa3HOU
COBMECTHOM JI€ITEIIbBHOCTH MIPU BBIOJTHEHUN YUEOHBIX, TO3HABATENbHBIX 33/1a4, BHITIOJHEHUH
XUMHYECKHUX SKCTIEPUMEHTOB, CO3JaHUH YUYEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aMOIIOHUMAHUIO
¥ B3aUMOINOMOIIM B TpoIlecCe 3TOM yueOHOH AesITeNbHOCTH, TOTOBHOCTH OILICHUBATh CBOE
MOBEJICHUE U MOCTYIKH CBOMX TOBAPHINEH C MO3UIIMH HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

[leHHOCTH HAY4YHOTO MTO3HAHUS

3) MHUPOBO33PEHUECKHUX TMPEACTABICHHH O BEIIECTBE W XHMHYECKOM pEaKInH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIONIUX OCHOBY IS
MOHUMAHMUS  CYNIHOCTH HAyYHOW KapTHHBI MHpA; TMPEACTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOAHOM CPEeOn, O POIHU
XUMUU B MIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HANpPAaBICHHBIX Ha TMOJYYEHUE HOBBIX 3HAHHUHI IO XUMUH,
HEOOXOIUMBIX sl 0OBsICHEHUS] HAOII0JaeMBIX TTPOIIECCOB U SIBICHHUIA;

5) nmo3HaBaTenbHON, MHPOPMAIIMOHHOW M YUTATEIhCKOW KYJIBTYpPbI, B TOM YHCJI€ HAaBBHIKOB
CaMOCTOSITEIbHOM pabOThl C YU4€OHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypOU, TOCTYIHBIMU
TEXHUYECKUMH CPeJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHI;

6) mHTEpeca K 00yYCHUIO W MO3HAHMIO, JTFOO03HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0O00pa30BaHUIO, MPOCKTHON M MCCIIEAOBATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTH W YPOBHsI 00yUYeHUS B JalIbHEUIIEM;

@opMUPOBaHHUS KYJIbTYPHI 3I0POBbsI

7) 0OCO3HaHUS LICHHOCTH KMU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 3JI0POBBIM 00pa3 KU3HM, OCO3HAHUS TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUYCK
(ymoTpeOyieHusT aiKoroJisi, HAapKOTHUKOB, KypEHHS), HEOOXOJAMMOCTH COOIIOACHHS MPaBUII
0€30MacHOCTH TP OOpaIIeHUU C XUMUYECKUMH BEIIECTBAMH B OBITY U peaIbHON KU3HH;

TpyroBOro BoCIuTanus

8) nHTEepeca K MPaKTUYECKOMY U3YUYCHHIO MPOQeccrii U TpyJa pa3iIndHOrO pojia, YBaXKEHUE
K Tpydy W pe3ylbTaraM TpPYIOBOH JEATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUM TIO0 XWMHH, OCO3HAHHOTO BBIOOpPa WHIWBHUAYaJbHON TPAECKTOPUU
MPOJIODKEHUST 00pa30BaHUsS C YyYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIeNHOW MPOPECCHOHATBLHOMN eATeTbHOCTH U
Pa3BUTHUS HEOOXOUMBIX YMEHHI; TOTOBHOCTD aJIaITUPOBATHCS B TPOQPECCHOHATBHOM cpeie;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) ’KOJIOTHYECKH 11ETIECO00PA3HOTO OTHOIICHUS K IPUPO/IC KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHHUS, IIOHUMAHUS [IEHHOCTH 370pOBOTO M Oe30macHOro odpasa >KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PH3UUYECKOMY M TICUXHYECKOMY 370pPOBBIO,
OCO3HAHUS IIEHHOCTH COOJTIOICHUS TIPAaBUIJI OE30MIaCHOT0 TOBECHHUS IPH paboTe ¢ BEIIeCTBaMH,
a TaKk>Ke B CUTyalUsX, YTPOXKAIOUIUX 3JOPOBbIO U KU3HHU JIIOJIEH;

10) crocoObHOCTH MPUMEHSTh 3HAHUS, MOJyYaeMble MPU M3YYCHHH XUMUH, JJISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKpY>Karoleld MPUPOTHON CpeaOoi, MOBBIIICHHUS] YPOBHS YKOJIOTHYECKON
KyJbTYPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa YKOJIOTHUSCKHUX MPOOJIeM U IMyTeH UX PEeIIeHUs
MOCPEICTBOM METOJIOB XUMHUH;

11) SKOJOTHYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBATHCS WM B I03HABATEIBHOM,
KOMMYHHUKaTUBHOM M COLIMAJILHOM MPaKTUKE.



METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MeTampenMETHBIX pPE3yJIbTAaTOB BBIICISAIOT 3HAUYUMBIC I8 (OPMHPOBAHHS
MHPOBO33PECHHS OOIEHAYYHBIC TTOHATHA (3aKOH, TEOPHs, IPUHITUII, TUIIOTEe3a, (PaKT, cUcTeMa,
MPOIECC, IKCIEPUMEHT M Jp.), KOTOPBIE€ HMCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUECOHBIX
MpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE
0 LIETTOCTHOM HayYHOUM KapTHHE MUPA, U YHHUBEpCaIbHbIC YUeOHBIC IeHCTBUS (MTO3HABATEIbHBIC,
KOMMYHHUKATUBHBIE, PETYJATHBHBIC), KOTOpPbIe 0OecreunBaloT (GOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIHFHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YISOHON NeATEIHhHOCTH.

MeranpeamMeTHble pe3yabTaThl OCBOSHHS 00pa3oBaTeIbHOM MPOTpaMMBl IO XUMHH
OTpaXXaloT OBJIAJICHUE YHUBEPCAJIbHBIMU MTO3HABATEIbHBIMU JEHCTBUAMU, B TOM YHCIIE:

bazoBbIMM JTOTMYECKUMU JEUCTBUSIMU

1) yMeHHEM WHCIOIb30BaTh MPHUEMBI JOTHYECKOTO MBINIJICHUS IPH OCBOCHUH 3HAHWM:
pacKpbIBaTh CMBICI XUMHYECKMX TIOHATHH (BBIACIATH WX XapaKTEpHbIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C IPYTUMH MOHSATHIMH), UCIIOJB30BATh MOHATHS JIsI OOBSICHCHUS
OTACNBHBIX (DaKTOB W SBJICHUM, BHIOMpATh OCHOBAHUS W KPUTECPUH JJIA KiIacCH(PUKAIIUH
XUMHUYECKHUX BEIIECTB U XMMUUYECKUX PEaKIIUi; yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIE CBS3U
MEXIy OOBEKTaMH H3YUYEHHUS, CTPOUTHh JIOTHYECKHE pacCyXJeHHS (MHIYKTUBHBIC,
JIeTyKTUBHBIC, TT0 aHAJIOTHHN); JIeJIaTh BEIBOJIBI M 3aKITIOUCHUS,

2) yMEHHEM TIPUMEHSTH B MPOIECCE MO3HAHMS TMOHATHS (MMPEIMETHBIC M METaIIPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIIOJIb3yEeMble B XHMHH, MPEOOpPa30BBIBATH IITHPOKO
MIPUMEHSEMbIC B XUMHH MOJCIbHBIC MTPEICTaBICHUS — XUMHUYCCKUI 3HAK (CMMBOJI DJIEMEHTA),
XuMHAdecKas (opMyia W YpaBHECHHEC XHMHUYECKOW pEakIuu — TMPH PEIICHUU Y4eOHO-
MO3HABATENBHBIX 3a/7a4; C Y4€TOM OTHUX MOJICJIbHBIX TPEACTABICHUN BBISBISATh W
XapaKTEepPU30BaTh CYIIECCTBEHHBIC TIPU3HAKH M3y9aeMbIX O0BEKTOB — XHMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIH; BBISIBISATH OOIIHME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B M3y4aeMBbIX MPOIECCaX M SBICHUSX; MpeajiaraTh KPUTEPUH ISl BHISBICHUS
3TUX 3aKOHOMEPHOCTEH M IPOTUBOPEYMI; CaMOCTOSITEIHFHO BBIOMpATh CHOCOO peIIeHUs
y4ueOHOM 3adauu (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
MOAXOSAIIUHN C YUETOM CaMOCTOSITETILHO BBIICJICHHBIX KPUTEPHUEB);

ba3oBrIMHU HCcIeIOBATEILCKUMHU JICUCTBUSIMU

3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KAdyeCTBE OCHOBBI MJi1 (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

4) mpuoOpeTeHHe OmbITa IO IIAHWPOBAHUIO, OPTraHM3aIldd W IMPOBEICHUIO YUCHUYCCKHUX
IKCTIIEPUMEHTOB: YMEHHE HaOI0/aTh 3a XOJOM IPOIlecca, CAMOCTOATEIBHO MPOTHO3UPOBATH
€ro pe3ynbTaT, GopMyJIUPOBATH 000OIIEHUS U BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEOBaHUs, COCTABIISATh OTYET O MPOJIeTIaHHOM padoTe;

PaboToii ¢ nHpopManmeit

5) yMeHueMm BbIOMpaTh, aHAJTU3UPOBATH M HHTEPIPETUPOBATH MH(POPMAIHIO PaA3TIUUYHBIX
BUJIOB U (POpM MpeJCTaBICHUS, MOTYyUYaeMyl U3 Pa3HBIX MCTOYHHKOB (HAyYHO-TIOMYyJIspHAs
JUTEpaTypa XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIC TOCOOHMsS, pecypchl HHTepHera);
KPUTUYECKHU OIICHUBATh MPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) YMEHHEM MIPUMEHSTh Pa3IuYHbIE METObI M 3aMPOCHI TIPH MOUCKE U 0TOOpE UHPOpMAITHT
1 COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBIITOJTHCHHUS YUCOHBIX M IO3HABATEIBHBIX
3a7a4  ONpPEACIEHHOr0 THIA;, MPUOOPETEHHE OmbiTa B  00JacCTH  HMCIOJIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH, OBJIAJICHUE KYJbTYpOH aKTHBHOTO
WCIIOJIb30BaHMS PA3IMYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTEIHbHO BBIOMPATh ONTHUMAIHHYIO



dbopmy mpencTaBieHus WHGOPMAIMM U WLTIOCTPUPOBATH pEIlaeMble 3a7add HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu opMamu rpaguKu U UX KOMOUHAITUSMU;

7) YyMEHHEM HCIIONb30BaTh M aHAIU3UPOBATH B MpoIlecce YUYeOHOW M HCCIIENO0BATEIbCKOM
NEeSATEIbHOCTH WH(MOpPMALMIO O BIMUSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO3fiCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MPUPOJTHON CPEJIbl;

YHuBepcanbHbIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU

8) yMeHHeM 3aJaBaTh BOIPOCHl (B XOJi¢ JAMANOra W/WIU JUCKYCCHUH) IO CYIIECTBY
oOcyxaaeMoil TeMbl, (OPMYJIHUPOBATH CBOM MPEITOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEeI0KEHHO 3a1a4u;

9) mnpuoOpereHue oOmbITa TNPE3CHTALMH PE3YJIbTATOB  BBIMNOJHEHUS XHUMHUYECKOTO
JKCIepuMeHTa (JTabopaToOpHOTO OIbITa, JIAOOPATOPHON PabOTHI IO HCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YIYCOHOTO MPOCKTA);

10) 3amHTEepecOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU IIO3HABATEIILHOH W
HCCIIEIOBATEIBCKON JEATEILHOCTH MPU PEIICHUH BO3HHUKAIOMIMX MPOoOJeM Ha OCHOBE y4€Ta
oOIIMX MHTEPECOB W COIJIACOBaHUs MO3ULUM (0OCYyXkAeHUS, OOMEH MHEHMSIMHU, «MO3TOBBIE
HITYPMbD», KOOPJIMHAIMSI COBMECTHBIX ACHCTBUI, OTpe/IeICHHE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU paboTHI U [Ip.);

VYHuUBEpCaTbHBIMU PETYJIATUBHBIMU JICUCTBUAMHU

11) ymeHHeM CaMOCTOSITEIbHO OMNPENeNsATh eI JEATeIbHOCTH, IUTAaHUPOBATh,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIHHOCTD,
BBIOMpaTh Hambosiee 3(P(HEKTUBHBIE CIIOCOOBI pelieHrs YYeOHBIX U MO3HABATENbHBIX 3aj1ad,
CaMOCTOSTENBHO COCTABIATh WA KOPPEKTUPOBATH MPEIIIOKEHHBIA aJTOPUTM JIEUCTBHI MpH
BBITIOJTHEHUU 33J]aHUN C y4€TOM TMOJIyYeHHs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIIMAX; OLIEHUBATHh COOTBETCTBHE MOJIYUYEHHOIO pe3yJibTaTa 3asiBJICHHOM 1EJH;

12) yMeHHeM HCMONB30BaTh U aAHAJIU3UPOBATH KOHTEKCTHI, MpEAJiaraéMble B YCJIOBHH
3aJaHUM.

ITPEAMETHBIE PE3VYJIBTATDI

B cocraBe mnpenMeTHBIX pPE3yJbTaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COJAEpkKaHUS,
YCTAHOBJICHHOTO JaHHOW TIPUMEPHONW padoueil MPOrpaMMOM, BBIJEISIOT: OCBOCHHBIC
oOydJalIUMHUCS HAy4YHbIE 3HAHUS, YMEHUS WM CHOCOOBI ACHCTBUH, crenuduyeckue s
MpeIMeTHON 005acTu «XUMHUS», BUABI JIEATEILHOCTA MO TOMYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETaIUH, MPEeoOPa30BAHUI0 U TPUMEHEHHUIO B PA3IUYHBIX YUSOHBIX U HOBBIX CUTYaIIUsX.

[IpenMeTHbIe pe3ynbTaThl OTPaKalOT CHOPMHUPOBAHHOCTH y OOYyYArOUIMXCS CIEIYHOUINX
YMEHHUM:

8 KVIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHMX TOHSTHI: aTOM, MOJIEKYJa, XUMHYECKHM
AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOJHAs W HEOIHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYEeCTBO BEILIECTBA, MOJb,
MOJISIpHAsT Macca, MaccoBasi J0Jii XMMHYECKOTO 3JIEMEHTAa B COCIUHECHHUH, MOJISIPHBIA 00BEM,
OKCH/I, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATEIIBHOCTD, CTETICHb OKUCJICHHS, XUMUYECKast
peaknus, KiacCu(pUKalus peakifil: peakiud COSAUHEHUS, PEaKIMU Pa3NIOKCHUS, PEaKINH
3aMelleHus], peakliui 0OMeHa, K30~ U SHIOTEPMHUUYECKHUE PEAKIINH; TeII0BOM 3(pPeKT peakunu;
AJIpO aTOMa, AIEKTPOHHBIN CII0i aTOMa, aTOMHas OpOUTalb, paANyC aTOMa, XUMUYECKas CBA3b,
MOJISIpHAsl ¥ HEMOJIIpHAsh KOBaJEHTHAsl CBsI3b, MOHHAsI CBSI3b, MOH, KaTUOH, aHUOH, PacTBOP,
MaccoBast 10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTpAIlUsl) B PacTBOPE;



2) unmocmpuposans B3aMMOCBA3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM. I1. 1) ¥ IPUMEHSTh
9T NOHATUS IIPU OMMCAHUU BEIIECTB U UX MPEBPALICHUI;

3) ucnonvzoeamv XUMUIECKYIO CUMBOJIMKY JUIsI COCTABJICHUS (hOPMYJI BEIIECTB ¥ YPaBHEHUI
XUMHUYECKUX PEaKIUi;

4) onpeodensimb BaJICHTHOCTh aTOMOB 3JICMCHTOB B OWHApHBIX COCIWHEHHSX; CTCICHb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COCQUHEHUSX; MPUHAIJICHKHOCTh BEIIECTB K
omnpeAcIEHHOMY KJIAacCy COeAMHEHMM 1o (opMysiaM; BUA XUMHUYECKON CBSI3H (KOBaJICHTHAs U
WOHHAs1) B HEOPTAHUYECKUX COCTUHEHUSX;

5) packpwieams cmwbica Ilepuognueckoro 3akona JI. M. MennaeneeBa: JeMOHCTPHPOBATH
MMOHUMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX IOJIOKECHUS
B llepmoamyeckoil cucreme; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIDHOTO Y4YE€HHUs, 3aKoHa ABOrajJpo; OINHUCHIBATH M XapaKTEepU30BaTh
tabnnunyo ¢opmy Ileproanueckoit CUCTEMbl XMMHYECKHX AJIEMEHTOB: Pa3iHuaTh MOHATHS
«rnaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpynmna (b-rpynmna)», mMansie u 6ombiue
TIEPUO/Ibl; COOTHOCUTH 0003HAYEHH S, KOTOpbIe UMEIOTCA B Tabnuie «[lepuoanueckas cucrtema
xumuyeckux snemeHToB [[. . MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XUMHYECKUX DJEMEHTOB (COCTaB W 3apsn sapa, oOIiee YHUCI0 SJIEKTPOHOB U
pacrpeiesIeHHe UX IO AIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposams XAMUYECKHAE DIIEMEHTBI, HCOPTaHUYCCKHE BEIECTBA; XUMHUYCCKHE
peakuuu (TI0 YUCITy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY (D (DexTy);

7) xapaxmepuzosams (onucviéams) OOIUINE XUMHYCCKHE CBONMCTBA BEIIECCTB Pa3IHYHBIX
KJIACCOB, MOATBEPKAasi ONMKMCAaHUE TIPUMEPAMU MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX
XMMUYECKUX PEaKIUK;

8) mpoenoszuposamsv CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KayeCTBEHHOTO COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMHUYECKUX TIPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

9) 6biuuCcIAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO
JIOTI0 XUMHUYECKOTO JJIEMEHTa 1O (OpMyJie COCNMHEHHUsS, MAacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEeaKInu;

10) npumensime OCHOBHBIC OTEpAIM MBICIUTEIBHON JESATEIBHOCTH — aHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTeMaTH3alfio, KJIaCCHU(UKAIUIO, BBIABICHUE NPUYUHHO-
CIEIACTBEHHBIX CBSA3€M — JUIi W3YYECHHUS CBOMCTB BELIECTB M XUMHUUYECKHUX PEaKUUU;
€CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHHS — HAOIIJCHUE, W3MEpPEHUEe, MOJICITUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIEHHBIN);

11) cnedosams mpaBUIaM ~ TOJB30BAaHUS ~ XUMHUYECKOH TOCYIOHM ©  J1a00paTOpHBIM
o0opyoBaHMEM, a TaKXe TMpaBwiaM oOOpalleHus C BEIIeCTBAMU B COOTBETCTBUHM C
WHCTPYKUUSIMU TIO BBITIOJHEHHUIO JaO0OPATOPHBIX XMMHYECKHUX OTBITOB IO TMONYYEHUIO U
cOOMpaHHIo Ta3000pa3HBIX BEMIECTB (BOAOPOJIa U KUCIOPOJA), PUTOTOBICHUIO PACTBOPOB C
ONpeAcEHHOM MacCOBOM JOJIEM pPAacTBOPEHHOIO BEWIECTBA; IUIAHUPOBATH W IPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI 1O PAclO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMONIBIO
MHIMKATOPOB (JIakMmyc, (heHosTanenH, METUIIOPaHXK U JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX IOHSATHH: XHMHYECKHHA JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHMOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCT,
3JEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCICHHS, XMMUYECKas peakius, XUMHUYECKas CBS3b,
TEII0BOM AP (PEKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP; AIIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPONIUTUYECKAS TUCCOLMAILIMS, PEaKlMd HOHHOIO0 OOMEHa, KaTalu3aTop, XUMHYECKOoe
paBHOBecHE, OOpaTHUMble W HEOOpaTUMBIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE



peaKluu, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHUCIECHHE U BOCCTAHOBIICHUE, aJUIOTPONUS,
aM(pOTEepHOCTh, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAs, METaJUINYEeCcKas ), KpUCTaTnyecKas
pemérka, KOppo3us METAJIOB, CIUIaBbl; CKOPOCTh XHMMHMUYECKOW peakiMH, MpeleabHO
nomyctumas konuentpauus (I1J1K) BemecTsa;

2) unmocmpuposanisv B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHH (CM. I1. 1) ¥ IPUMEHSTH
9TH MOHSATHUS P OMMCAHUU BEUIECTB U X MPEBPAILECHUH;

3) ucnonvbzoéams XUMUYECKYIO CHMBOJIMKY TSI COCTaBJICHUS (POPMYJT BEIIECTB U YPaBHCHHMA
XUMHUYECKUX PEaKIUi;

4) onpedensimeb BAICHTHOCTb U CTCIICHDb OKUCICHHS XMMHUYECKUX 3JICMEHTOB B COCAMHEHHSIX
Pa3IMYHOIO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KJIaccy COEIMHEHUN MO
dbopMyTam; BUI XUMHUIECKOU CBSI3H (KOBAJICHTHAS, HOHHAS, METAJUIMYECKAs ) B HEOPTAaHMIECKHIX
COCIIMHEHUSX; 3apsi]] MOHA TI0 XUMUYECKOH (hopmyJie; XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCIMHEHUM, TUIT KPUCTAJUTMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmoica Iepuoanaeckoro 3akona J1. M. MenaeneeBa u 1eMOHCTPUPOBATH €r0
MMOHMMAaHKE: OMHUCHIBATh W XapaKTepH30BaTh TaOiuuHyro (Gopmy I[lepruogudeckoil CHCTEMBI
XUMHYECKHX 3JIEMEHTOB: Pa3jINyaTh MOHATHUS «TJIaBHAs NoArpynmna (A-rpynma)» u «moOodHast
noarpynmna (b-rpynmna)», Manbie U OONbIINE TMEPUOABI; COOTHOCUTH 0003HAYEHHS, KOTOPHIC
UMEIOTCS B TICPUOAMYECKONW TaOJUIE, ¢ YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB | 3apsl sAApa, 00IIee YUCII0 AICKTPOHOB U paclpeiciieHue uxX
MO DJIGKTPOHHBIM CIJIOSIM); OOBSCHIATH OOIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
AJICMEHTOB M WX COCAMHCHHM B TMpejesiax MajblX MEPHOJOB U TJIABHBIX MOATPYII C YIETOM
CTPOCHHS X aTOMOB;

6) xraccuguyuposams XUMUYECKHUE AJIEMEHTBI;, HEOPTAaHUYECCKHE BEIISCTBA;, XUMHUYCCKHE
peakuuu (10 YUCITYy ¥ COCTAaBY YUaCTBYIONIUX B PEAKIIMH BEIIECTB, MO TeIIOBOMY dh(DEKTy, 1o
W3MCHCHHIO CTETICHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOR);

7) xapaxmepuzoéams (OMUCHIBaTh) 0O0IIHMEe U crHenupUIecKrHe XHUMHYCCKHE CBOHCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPAK/Iasi OMUCAHUE MPUMEPaAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI;

8) cocmasnsime ypaBHEHHS DJCKTPOJUTHYCCKON TUCCOIUAIIMHM KUCIIOT, MIEIOYCH U COJCH;
MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS pEaklUii HOHHOTO OOMEHA; YpaBHEHHs pEaKIuii,
MOJATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUYECKON CBS3M MEXKIY BEIIECTBAMU Pa3IMYHBIX
KJIaCCOB;

9) packpwieams cywHOCMb OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  OCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OayaHca dTUX PEaKIIHii;

10) npoenosuposeams CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOEHHUS; BO3MOXKHOCTH
MPOTEKAHMSI XUMUYCCKUX MPEBPAIICHUI B PA3INYHBIX YCIOBHSIX;

11) ebiuucsims OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCCOBYIO
JIOTI0 XUMHUYECKOTO JJIEMEHTa 1Mo (OpMyJie COCIMHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpe; MPOBOIUTH PACUYETHI IO YPABHECHUIO XUMHUYCCKOW PEaKIINU;

12) cnedosams mpaBuaM  MOJB30BAaHUS  XUMHYECKOHW TOCYI0H ©  1a00paTOPHBIM
o0opysOBaHMEM, a TaKXKe TpaBWaM OOpaIIeHUs] C BEIECTBAMA B COOTBETCTBUU C
WHCTPYKIMSIMH 110 BBITIOJIHEHUIO J1a0OPATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYCHUIO H
coOHMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOTO rasa);

13) nposooums peakiiuu, MOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB Pa3JIUYHBIX BEIIECTB:
pacrmo3HaBaTh OINBITHBIM MyTEM XJIOPHI-, OpoMuI-, HOaUA-, KapboHat-, hocdar-, cumukar-,
cynb(dar-, TUIAPOKCUI-UOHBI, KATHOHbBI aMMOHHUS U HWOHBl U3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAHMUYECKHUX BEIIECTB;



14) npumensimv OCHOBHBIC OTIEpAIMM MBICIIUTEIBHON JEATEIBHOCTH — aHAJIU3 M CHHTE3,
CpaBHeHHUE, 0000IICHHE, CHCTEMAaTH3aIUI0, BBISBICHUE MPUYUHHO-CIICICTBCHHBIX CBS3CH —
JUIE WU3YyYEHUs CBOWMCTB BEUICCTB M XMMHUYECKUX PEaKIUH; €CTeCTBEHHO-HAYYHBIC METOIBI
MO3HAHUS — HaONIOJICHWE, W3MEpPCHHE, MOJCIUPOBAaHNE, SKCICPUMEHT (pEaJbHBIH W
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
No | HaumenoBanue KommuecTBo yacos DnekTpoHHbIe (TG POBBIE) 00pa30BaTEIbHBIC PECYPCHI
1/ | pa3fesioB U TEM
IPOrpPaMMBI
BCEro | KOHTPOJIb | MPaKTH4
HBIC ecKue
paboThl paboThI
Paznen 1. [lepBoHauanbHble XUMUYECKUE TOHSITUSA
1.1 | Xumus — BakHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIH yIeOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
1 TPAKTHYICCKON https://content.edsoo.ru/lab/ - UnrepakTiBHBIC BUPTYyalbHbIC Ta0OpaTOPHBIC
JIeSITEIbBHOCTH YeJIOBEeKa U TIPaKTHYECKHE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATEITBHBIE OIBITH, SJIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxcep "O0nako 3HaHUH.
[Ixoma". Xumus, 8 kiacc
1.2 | BemecTBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIN y4eOHUK
Y XUMUYECKHE pEeaKun "Xumus.8 knacc"
https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUpPTYalibHBIC Ta0OpATOPHBIC
U TIPaKTHYECKHE PabOTHhI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITH, SJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUH.
[Ixoma". Xumwus, 8 knace
https://www.yaklass.ru- IKiacc — o0Gpa3oBaTenbHbBII HHTEPHET-PECYpPC
Hroro no pazaeny 20




Paznen 2. BaxxHelme npeIcTaBUTEIH HEOPTaHUICCKHUX BEIESCTB

2.1

Bo3znyx. Kucnopon.
[Tonsitue 06 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
"Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE 1a00paTOPHBIE
Y TIPAKTUYECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIbHBIE OMBITHI, AJIEKTPOHHBIC ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O061ako 3HaHUIA.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeibHbBIN HHTEPHET-PECypPC

2.2

Bonopon.
[TonsTHe 0 KHMCIOTAX
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIH yu4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTyalIbHBIC JTA0OPATOPHBIS
U IPAKTHYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — oOpa3oBarenbHbBII HHTEPHET-PeCypc

2.3

KonnuecTBeHHBIE
OTHOIIIEHUS B XUMHUH

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBIH yu4eOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - UarepakTiBHBIC BUPTYyalbHBIC JTAOOpATOPHBIC
U MIPaKTHYECKHE paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHI/IMaTeJ'H>HBIe OIIBITHI, JICKTPOHHBLIC TIJIAKAThI 1 TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06siako 3HAHUH.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- IKiacc — o0Gpa3oBarebHbBII HHTEPHET-PECypC




2.4

Bopma. PactBopsl.
TloussTie 00 OCHOBAHUIX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
"Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE Ta00pATOPHBIC
U IPAKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O061ako 3HaHUIA.
IIIkxona". Xumus, 8 kiacc

https://www.yaklass.ru- sIKinacc — o0pa3oBaTebHbII HHTEPHET-PECypPC

2.5

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEeTUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBI yu4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTYalIbHBIC JTAOOPATOPHBIC
U IPAKTHYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHBIE TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HaHUH.
MIxoma". Xumus, 8 xiacc

https://www.yaklass.ru- IKiacc — oOpa3oBarenbHbBII HHTEPHET-PECypc

Hroro no pazneny

33

Paznen 3. Ilepuoauueckuii 3akoH u [lepuoguyeckas cuctema xumuieckux snemeHToB /. 1. Menneneena.

CTpOGHI/IC aToMOB. XuMHYecKas CBI3b. OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC pCaKknu




3.1 | [lepuoanueckuii 3akoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
[lepnoauyeckas cuctema "Xumus.8 knacc”
XHUMHYECKUX DIIEMEHTOB https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE Ta00pATOPHBIC
J1. 1. Menneneesa. U IPAKTHYECKHE pabOThI
CrtpoeHue aToma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIbHBIE OMBITHI, AJIEKTPOHHBIC ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O061ako 3HaHUIA.
IIIkxona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKitacc — oOpa3oBaTenbHbIil HHTEPHET-PECypc
3.2 | Xummueckast CBSI3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIH yu4eOHUK
OkucnurenbHo- "Xumus.8 knacc"
BOCCTaHOBHTEJIbHBIC https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTYabHbBIC JTA0OPATOPHBIC
peakuuu Y TIPAKTHYECKHE paOOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIE OIBITHI, AJIEKTPOHHBIC IJIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxxep "O06nako 3HaHUH.
MIxoma". Xumus, 8 xiacc
https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeibHbBII HHTEPHET-PECYpPC
Hroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME




9 KIIACC

No | HaumenoBanue KonunuecTBo vacos OnekTpoHHbIe (IUGPOBBIE) 00pa30BaTEIbHBIE PECYPCHI
/T | pa3/ieJioB U TeM
MPOrPaMMBbI
BCETO | KOHTPOJIb | TIPAKTHUC
HBIC CKHe
paboThI paboThI
Pa3nen 1. BemecTBo U XUMUYECKUE pEaKIIUH
1.1 | TToBTOpCcHHME U 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN yueOHUK
yTiyOJIeHHe 3HAaHUN "Xumus 9 knacc"
OCHOBHBIX pa3/IeiIOB https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTYyaJIbHbBIC
Kypca 8 Kiacca n1abopaToOpHbBIC U MTPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OOnako 3HaAHUH.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKnacc — oOpa3oBaTelIbHBIN HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIN yueOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMUYECKHUX PEAKLIMI

https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTyalIbHBIC
nabopaTopHbBIC U MTPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMmus (3aHUMATEIbHBIE OMbBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
[Ikoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTenbHbBIIl HHTEPHET-PECypC




1.3 | DnekrponuTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbII yaeOHUK
JTUCCOLIMAIMA. "Xumus 9 kiacc"
XUMHUYECKHE PEAKIMH B https://content.edsoo.ru/lab/ - UntepakTHBHBIEC BUPTYalbHbIC
pacTBopax nabopaTopHbIe U TPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XuMus (3aHUMATEIIBHBIE OMBITHI, JIEKTPOHHBIC TIAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob1aKo 3HAHHIA.
IIxona". Xumus, 8 kiaacc
https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeinbHbBII HHTEPHET-PECYPC
Hroro mo pazaery 19

Pasznen 2. HeMeTaiuisl ¥ UX CO€IUHEHUS

2.1

OO1mras XapakTepucTUKa
XMMHYECKHUX JIEMEHTOB
VIIA-rpynmel. ['anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3neKkTpOoHHBIN YueOHHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYalIbHBIC
n1abopaTopHbBIC U MTPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENIbHbIE OTBITHI, JIEKTPOHHBIE MJIaKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
Ixona". Xumus, 8 kiaacc

https://www.yaklass.ru- IKnacc — oOpa3oBaTelIbHBIN HHTEPHET-PECYPC

2.2

OO01mas xapakTepucTuka
XUMHYECKUX DIIEMEHTOB
VIA-rpymnmsl. Cepa u eé
COCIIMHEHUS

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTyalIbHBIC
na0opaTOpHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XUMHusd (SaHI/IMaTGHBHHe OIIBITHI, JICKTPOHHBIC IJIAKAThI U TCCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
[Ikoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeIbHbBII HHTEPHET-PECYPC




2.3 | OOmias xapakTepucTika |5 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN yueOHUK
XUMUYECKHUX JIEMEHTOB "Xumus 9 kiacc"
VA-rpymmsl. A30T, https://content.edsoo.ru/lab/ - UntepakTHBHBIEC BUPTYalbHbIC
dbocdop u ux 1abopaTopHbIE U IPAKTUYECKUE PaOOThHI
COEIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob1aKo 3HAHHIA.
IIxona". Xumus, 8 kiaacc
https://www.yaklass.ru- sIKiacc — obpa3oBaTenabHBIN HHTEPHET-PECYPC
2.4 | OGmias xapakrepuctuka |10 1.5 https://media.prosv.ru/content/item/reader/7897/-3neKkTpoHHBIN YueOHHK
XUMHYECKHX JIEMEHTOB "Xumus 9 knacc"
IVA-rpynmsr. https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyaJIbHBIC
VYriepon U KpeMHH 1 nabopaTopHbIe U IPAKTUIECKUE pabOThHI
UX COCIUHCHHMS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaAHHIA.
Mxona". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Gpa3oBaTenbHbBII HHTEPHET-PECYPC
Wroro no pazgeny 25
Paznen 3. MeTajuibl ¥ UX COCTMHEHUS
3.1 | OGmue cBolicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIN yueOHUK

MCTAJ1IJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTyalIbHBIC
nabopaTopHbBIC U MTPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XUMHusd (SaHI/IMaTGHBHBIG OIIBITHI, JICKTPOHHBIC IJIAKAThI U TCCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
[Ikoma". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECypC




3.2

Baxxueiinine Mmetauisl 1
UX COETMHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbII yaeOHUK
"Xumus 9 kiacc"

https://content.edsoo.ru/lab/ - UntepakTHBHBIEC BUPTYalbHbIC
nabopaTopHbIe U MPAKTUIECKUE paOOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (3aHUMATEIIbHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob1aKo 3HAHHIA.
IIxona". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKimacc — oOGpa3oBaTeIbHBIN HHTEPHET-PECYPC

Uroro no pazneny:

21

Paznen 4. Xumus u okpyxaronias cpeaa

4.1

BemectBa u maTepuansl
B )KM3HH YeJIOBEKa

3

1

https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHbIH yUeOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyaJIbHbBIC
n1abopaToOpHbBIC U MTPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIbHBIE OMbBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKnacc — oOpa3oBaTelIbHBIN HHTEPHET-PECYPC

Uroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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