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[TOACHUTEJIBHA A 3AIIMCKA

Pabouass mporpamma mo XuMuu A oOydaromuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpeboBaHuil K pe3ysbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTelbHON MPOrpaMMbl OCHOBHOI'O
oOuiero o0pazoBaHus, MPEACTABICHHBIX B DeiepaabHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0mIiero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsIEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00m1Iero oO0pa3oBaHUs W 3JEMEHTOB COJEP)KAHMS, TNPEJICTaBICHHBIX B
VYHuBepcanbHOM Koau(pUKAaTOpe MO XUMHM, a Takke Ha ocHoBe IIpumepHOil mporpammsl
BOCIIUTAHUSI OOYYaroIIMXCsl MPH TOJYyYEHUU OCHOBHOIO 00Iero oOpa3oBaHus U € y4ETOM
Konnenmuu npenogaBanust yaueOHOTO mpenMeTa « XUMEs» B 00pa30BaTEIbHBIX OpPTraHU3aIUsIX
Poccuiickoit denepannu, peanu3yomnux OCHOBHbBIE 00111€00pa30BaTeIbHble MporpamMmmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWS»

Bxnana yuebHoro npeamera « XuMusi» B JOCTHKEHUE 1I€JIEH OCHOBHOTO 00111€T0 00pa30BaHUs
00ycCJIOBJIEH BO MHOI'OM 3HAu€HHUEM XHMHUYECKONW HAayKd B MO3HAHUHM 3aKOHOB NPHUPOABI, B
pPa3BUTUHM TPOMU3BOJIUTENIBHBIX CHJI OOLIECTBA M CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJbTYPBHIL.

XUMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAYK PacHpOCTpaHUIIa CBOE BIUSHUE Ha BCE
00JIaCTH YEJI0BEUECKOro CYIIIECTBOBAHMS, 33/1ajla HOBOE BUACHHUE MUPA, CTala HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KYJIBTYphl, HEOOXOIUMBIM yCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XUMHUU
CIIY’)KMUT OCHOBOH Uil (OpPMHUpPOBAHUS MHUPOBO33PEHUS UEJIOBEKA, €ro MPEeACTaBICHUH O
MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH MpeICTaBICHUs
O B3aMMOINPEBPAIIECHUAX SHEPTrUH U 00 BOJIIOIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAsI XUMUS
HalpaBJIeHa Ha pelIeHHe II00albHBIX MpPOoOJIeM YCTOMYMBOIO pa3BUTHS YeJOBEYEeCTBA —
CBIPBEBOM, DSHEPreTUYEeCcKOi, TMNHUIIEeBOM M SKOJOrMYeckol Oe3omacHOCTH, MpodiieM
3/paBOOXPaHEHUS.

B ycnoBusAx Bo3pacTaromniero 3HayeHUsi XMMUH B KH3HU 00IIeCTBA CYIIECTBEHHO MOBBICHIIACh
pOJIb XUMUYECKOTO 00pa3oBaHMs. B miaHe comnuanusaniy OHO SIBISIETCS OJHUM U3 YCIOBUUN
(dbopMUpOBaHUS UHTEIIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuUMBI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, O3BOJISIONIETO YBEPEHHO TPYJIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBATh B MHOIO0Opa3HOM >KM3HU OOIIECTBA, JJII OCO3HAHUS BaKHOCTH Pa3yMHOIO
OTHOIIEHHSI K CBOEMY 37I0POBBIO U 3OPOBBIO APYTHUX, K OKpYXKarolLleil NpUpOHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIb30BAaHUU PA3IMYHBIX MaTEpUAIOB U XMMHUYECKUX BEILECTB
B [TOBCEHEBHOM KU3HH.

XumMudeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJIAETCS 0230BBIM MO OTHOIIEHHUIO K CHCTEME
o0miero XxuMu4eckoro oOpas3oBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT MpHCyUIe O0IIeMY XMMHYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOpHIE
OTpaXalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIUBUIYaIbHbIE MOTPEOHOCTH. ODTUM
OTIpeNieNsieTCs CYIHOCTh OOIIel cTpaTernu 00ydeHus, BOCIIUTAHHS M Pa3BUTHUS 00yJarOIMINXCs
CpeACTBaMU yueOHOTO IpeaMeTa «XUMUsD».

Nzyuenne mpeamera: 1) crmocoOCTBYeT peanu3allid BO3MOXHOCTEH NJsi CaMOpPa3BUTHUSL U
(dbopMUpOBaHUS KyJIbTYphl JUYHOCTH, €€ 001Ieil U PYyHKIMOHATBFHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ B (pOPMHPOBAHME MBIILJICHUS U TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HMX
CaMOCTOATEIbHON y4eOHOM [JeSTeNbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIEI0BATEIbCKUX
YMEHUH, HEOOXOAMMBIX KakK B IIOBCEAHEBHOM KHM3HM, TaK U B IpodeccHnoHaTbHOM



AESITeTbHOCTH; 3) 3HAKOMUT CO CHENM(PHKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVIsI1a HA €AVMHCTBO IIPUPOABI U YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM ITAIOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHPOBAHUIO [IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeaMeTa, KOTOPBIN SABISETCS MEeIarorHYecKy aJaliTUpOBaHHBIM OTPaX€HUEM 0a30BOM HAYKH
XMMHH Ha ONPEEIEHHOM JTane €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW HIKOJBI OpPHUEHTHPOBAH HA OCBOCHHME OOYYaIOLIMMUCS OCHOB
HEOPraHMYECKOW XMMHHM U HEKOTOPBIX MOHATUA M CBEAECHUA 00 OTIENbHBIX OOBEKTaX
OpraHNU4YeCKOW XHUMUHU.

CtpykTypa cojepkaHus mpeaMera copMHUpPOBaHA Ha OCHOBE CHCTEMHOrO MOJX0/Aa K €ro
n3ydeHnto. ColepikaHue CKIaAbIBACTCA U3 CUCTEMBI NOHATHM O XMMHUYECKOM 3JIEMEHTE U
BELIECTBE M CHCTEMbl IMOHATUH O XUMHUYECKOW peakuuu. OOe 3T CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 PUHLHUITY ITOCJIEI0BATEIBHOIO PA3BUTHSI 3HAHUI HAa OCHOBE TEOPETHYECKUX
IIPEICTABICHUI PA3HOTO YPOBHA: AaTOMHO-MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETrO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOCHMM aTOMa M XHUMHYECKOM CBSI3U, MPEJICTaBIECHUNA 00
UIEKTPOJIMTUYECKON  JHUCCOLMAMM  BEIIECTB B  pacTBOpax. TeopeTHueckue 3HaHMUS
paccMaTpUBalOTCST HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBATENbHO OT OJHOIO YPOBHA K JPYroMYy, BBINOJHSASA (QYHKIIUU
OOBSICHEHHSI W NPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH INPaKTUYECKOIO
IIPUMEHEHMSI U TTOJIyYEHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIIOIICH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM MNpUpOAbl. TeM cambIM
o0ecrneynBaeTcsi BO3MOKHOCTh (POPMHUPOBAHMS Yy O00YYArOIIMXCSI [IEHHOCTHOIO OTHOIICHHS K
Hay4HOMY 3HAHUIO M METOZaM ITO3HAHMUSA B HayKe. BakHO Takke 3aMETUTh, YTO OCBOCHMHE
COZIEpXKaHNs Kypca NPOUCXOJUT C INPHUBICUYCHHEM 3HAHUN M3 PAHEE H3YYECHHBIX KYpPCOB:
«Oxpyxaroumuit Mup», «bronorus. 5—7 knacce» u «®u3nka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMW

K HanpaBiieHn1o nepBOCTENEHHON 3HAYMMOCTH MPU peau3aluy o0pa3oBaTeNbHbIX (PYHKIMIMA
npeaMera « XuMUs» TPAJUIIMOHHO OTHOCAT (DOPMHUPOBAHUE 3HAHUIM OCHOB XMMHUYECKOW HAyKU
KaK 00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKON esTeNIbHOCTU YeJIOBEeKa U Kak
OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphI. 3ajada MpeaMeTa COCTOMT B (pOpMHUpPOBAHUU
CUCTEMbl XUMUYECKUX 3HAHUA — BaKHEHIIUX (PAaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKHUX
MIOJIOKEHUH, JOCTYIMHBIX 0000IIEHII MUPOBO33pEHUYECKOTO XapaKTepa, A3bIka HayKd, 3HAHUH O
HAyYHBIX METO/aX M3yUeHHs BEIIECTB M XMMUYECKHX PEaKIHii, a TaKkke B (JOPMHUPOBAHUH U
Pa3BUTUHU YMEHUU U CIIOCOOOB E€ATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAaHUEM, HAOIIOICHUEM U
IIPOBEACHUEM XUMHUUYECKOT0 SKCIIEPUMEHTA, COOJIIOIEHUEM MPpaBUJl 0€30IacCHOr0 0OpAIEHHs C
BEIIIECTBAMU B IIOBCETHEBHON KU3HU.

Hapsny ¢ aTuM nenu usydeHus npeamera B NMPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO o0miero ooOpaszoBanus. CeroaHs B
o0pa3oBaHUU 0CO0O0 3HAYMMOW TPHU3HAETCS HANPABICHHOCTh OOY4YeHHMS Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (popmupoBaHHe €€ WHTEIIeKTa M o0meld KyiabTypbl. OOydeHue
YMEHHIO YUUTHCS U MPOAOIDKATH CBOE 00pa3oBaHHE CaMOCTOATEIbHO CTAaHOBHUTCS OJHOW U3
BaXHENIINX QYHKIMH yueOHBIX IPEIMETOB.



B cBsi3u ¢ 3TUM npu U3yuEHUU MpeIMeTa B OCHOBHOM IIKOJE JOMHHHUPYIOIEEe 3HAYCHUE
MpUOOpENn Takue 1EeNH, KakK:

e (opMHpPOBaHHE UHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

e HaIpaBJICHHOCTb OOYYECHMs HA CUCTEMAaTHYECKOE MPUOOIICHUE YUalIuXCs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
bopMUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBui, ClIoCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OMBITA
Pa3HOOOPa3HOM AESATENHLHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMYHBIX BUJOB ACSTEIbHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbITA, TOJYYEHHBIX NP U3yYEHUU XUMUH;

o (opMHpoBaHHE Yy 00YUYAIOMIMNXCI TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMHYECKHUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEILHOCTH B LIEJSX COXPAHEHHUS CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHOM
Cpelibl;

e pa3BHUTHE MOTHBAIIMU K 00YUCHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCTIUTAHHIO Ha
OCHOBE YCBOCHHSI 00III€UEIOBEUECKUX [IEHHOCTE!, TOTOBHOCTUA K OCO3HAHHOMY BBIOODPY
pouIIst ¥ HANIPABJICHHOCTH JaIbHEUINIETO O0yICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XNUMW» B YUEBHOM ITJIAHE

B cucreme obuiero oopazoBanus «XUMHs» MpU3HAHA 00s3aTENIbHBIM yU€OHBIM IPEIMETOM,
KOTOPBIM BXOAUT B COCTaB MpeIMETHOI 00nacTu «EcTecTBEHHO-HAayUHbIE TIPEIMETHD.

VY4eOHbIM TUTaHOM Ha €€ n3ydeHue oTBeieHo 136 yueOHbIX 4acoB — MO 2 4. B HEJIEIO B 8 U
9 Kkaccax COOTBETCTBEHHO.

COJEPXAHUME YYEBHOI'O ITPEAMETA

8 KUIACC

[MepBoHayaabHbIE XUMHYECKHE TIOHATHS

[IpenmeT xumun. Ponp XxumMuu B )KU3HU denioBeka. Tena u BemectBa. Guznueckue CBOWCTBA
BEIIECTB. ATperaTHOE COCTOSTHUE BemecTB. [IoHATHE 0 METO/IaX TTO3HAHUS B XUMHH. XHUMHUS B
cucreMe Hayk. YucTele BemecTBa U cMecu. CriocoObl pa3zienieHus: cMecei.

ATOMBI M MOJICKYJIBI. XUMUYECKUE IeMEHThI. CHMBOJIBI XUMUYCCKUX 3JIEMEHTOB. [IpocThie
Y CIIO’KHBIC BENIECTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnueckas popmysna. BaleHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctraBa BemecTB. OTHOocHTeNnbHAs aTOMHass macca. OTHOCHTENbHAs MOJICKYJsipHas macca.
MaccoBast 10111 XUMHYECKOTO JIEMEHTa B COSMHECHHUH.

®dusnyeckue M XUMUYCCKUE SBJICHUSA. XHMHUECKas peakinus W e€ NpHU3HaKd. 3aKOH
COXPAaHEHHMSI MAaCChl BEIIECTB. XUMUYeCKne ypaBHeHHs. Kitaccudukaims XuMAYECKUX peaKIuii
(coenuHeHwMs, pa3I0KEHUs, 3aMEIIEHUs, 0OMEHA).

XVWMHUYECKUN SKCTICPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH IMOCYI0M, C TPaBUIaMH pabOTHI B
nabopatopun ¥ mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM 00OPYIOBAaHUEM; H3YYCHHE H
omucanne (U3NUECKUX CBOMCTB OOpa3I[OB HEOPTraHWYECKUX BEIIECTB; HAOJIOICHUE
¢busnueckux (IUIaBJI€HHE BOCKA, TasHUE JIbJa, pAacCTUpPaHHE caxapa B CTYIKE, KUIEHUE U
KOHJCHCAIMsI BOJAbI) U XMUMHYECKHX (TOpEHUE CBEYH, NPOKAJIMBAHHWE METHOW MPOBOJIOKH,



B3aMMOJICHCTBUE MeJia C KUCIIOTOW) SIBJICHHM, HAOII0/ICHHUE U ONMCAaHKUE TPU3HAKOB IPOTEKaHUs
XUMUYECKHX Peakluuil (pa3yioKeHUe caxapa, B3aUMOJCICTBHUE CEPHOMl KUCIOTHI C XJIOPUIIOM
Oapusi, pasznoxxkenue rujapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJAEHMCTBHE XKeye3a C
pactBopom conu menu(Il)); uzyuenue crnocoboB pasneneHus cMeceil (C MOMOIIbI0 MarHuTa,
bunbTpoBaHUE, BBHIMAPUBAHME, ITUCTWLISALUSA, XpomaTorpadus), NPOBEACHHE OYUCTKU
MOBapeHHOM coiM; HAONIOJIEHHEe ¢ OMHCAHME Pe3yJbTaTOB IMPOBEJEHHUS  OIbITa,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHMs  MacChl;  CO3JaHHE  MOJEIEH  MOJEKYJ
(IIrapocTepIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ i HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT M HPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoja B pupoae, (pU3ndecKre 1 XMMHUYECKHE CBOMCTBA (pPEaKLIUK TOPEHUS).
Oxcunpl. Ilpumenenne kucimopoaa. CrocoObl MONy4YeHHs] KHCIOpoJa B JabOpaTopuu U
npoMblIieHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — ajuioTpornHas MoauduKaims
KHCJIOPOJA.

TeruoBoit 3¢pdeKT XUMHUECKOW peakluyd, TEePMOXUMHUYECKHUE YpaBHEHHsS, 5K30- U
SHIAOTEPMHUUYECKUE pEeakUuH. TOIUIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3[yXa, YCUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxkaeHnue Boiopoaa B mpupojie, Gpu3nueckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOORI norydeHus. Kuciotsr u conu.

Konnuecto BemectBa. Moinb. MonsipHast macca. 3akoH ABoraapo. MosipHbIil 00bEM ra30B.
Pacuétel mo XUMHYECKUM YpaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputensb. PactBopel. HacelmeHuble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeHIECTB B BOJEe. MaccoBasi J1oyisl BEIIECTBa B
pacTBope. XMMHYECKHE CBOMCTBA BOABL. OCHOBaHUSA. Ponb pacTBOpOB B IPUPOJE U B JKU3HU
yesnoBeka. KpyroBopor Boapl B mpupoJe. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus Heopranumdeckux coeauHeHnid. Oxcuapl. Krmaccmdukamus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbBIE, KHUCIOTHbIE, aMdoTepHble) U  HecosjeoOpa3yrolIue.
Homenknarypa okcumoB (MeXayHapoaHass W TpuBHalbHas). PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [lomyyeHne okCuIoB.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil (MeXIyHapoaHas W TpuBHaibHas). Dusnyeckne U XUMHYECKUE
cBolicTBa ocHOBaHUU. [losryyeHrne OCHOBaHHUM.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucior (MeXIyHapomHas W
TpuBHaNIbHAS ). DU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTauioB H. H.
bekerosa. [lonyuyeHne KUCIOT.

Conu. Homenkiartypa comneit (MexayHapoHas U TpuBHalIbHas ). OU3UUECKUE U XUMUYECKHE
cBoMcTBa cosei. [lonyyenne conen.

['eneTnueckas CBA3b MEXIY KJIaCCaMU HEOPTraHUYECKUX COCTUHECHUM.

XUMHUYECKUN HKCTIEPUMEHT: KAYECTBEHHOE OTIPEIeNICHUE COCPKaHMsI KUCIOPOAa B BO3AYXE;
MoJiydeHue, coOupaHue, pacro3HaBaHUE M H3yYEHHUE CBOMCTB KHUCIOPOJa; HaOIOJIEHUE
B3aMMOJICHCTBHUSI BEIIECTB C KUCIOPOJOM U YCJIOBHS BOSHUKHOBEHHUSI U TIPEKPAIEHUS TOPCHUS
(moxapa); o3HaKOMIJIeHHE ¢ oOpa3llaMd OKCHJIOB M OIMCAaHWE WX CBOWCTB, MOJyYCHHE,
coOupaHue, pacrno3HaBaHWE WM H3yUYEHHE CBOWCTB BOJOpoaa (TOpEHHE); B3aMMOJICHCTBUE
Bojopozaa ¢ okcugom Menu(ll) (Bo3MOXKHO HMCMOIB30BaHUE BUACOMATEPHAIIOB); HAOMIOJACHUE
00pa310B BEUIECTB KOJIMUYECTBOM | MOJIb; HCCIIeI0BaHNE OCOOEHHOCTEH paCTBOPEHHUS BEILIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBJIECHHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM JI0OJIEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOJEUCTBUE BOJbI C MeTaulaMu (HATPUEM U KaJIbILHEM)



(BO3MOXHO UCIOJIb30BAHUE BUACOMATEPUAIIOB); ONPEACICHUE PACTBOPOB KUCIIOT U IIEIOYEH C
MOMOIIBI0 MHJIMKATOPOB; HCCIEOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB; HAOJIIOJICHUE M3MEHEHUs OKPACKU WHIUKATOPOB B PACTBOpPAX KHUCIOT W IEIOYEH;
n3yueHue B3auMmozeiicTtBus okcuaa meau(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KHUCIOT C
MeTajulaMH, peaKui HEeUTpaln3alliy; MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTaJlla APYTMM W3 pacTBOpa COJIM; PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad MO0 TEME
«BaxkHenmme Ki1acchl HEOPraHUYECKUX COEAUHECHUIN.

Iepuonuveckuii 3axkoH u Ilepuogmueckasi cucremMa xumuyeckux 3jaemeHtos /JI. U.
MenpneseeBa. Crtpoenne aTOMOB. Xumuueckast CBSI3b. OxucauTeabHO-
BOCCTAHOBHUTE/IbHbIC PEAKIIUHN

[lepBble MOMBITKU KJIACCU(PUKAIIUMU XUMUYECKUX 3JeMEHTOB. [loHsATHE O IpyIax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEeIOYHO3EMEJIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHhI, KOTOpble 00pa3ytoT aMpOTEepHBIE OKCUABI U TUIPOKCHUIBI.

[lepponnueckuii  3aKOH. [leppognueckass  cucreMa  XUMHUYECKMX  DJIEMEHTOB
1. . MenneneeBa. KopoTkomepuoanas wu guHHONepuogHas ¢opmel  [lepuogumdeckoit
cuctembl xuMuueckux 3nemeHToB 1. . Menzaeneesa. [lepuoap! u rpynmsl. PU3HYECKUI CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
obOosiouek atomMoB TepBbIXx 20 xuMuyeckux dnemeHToB llepuoamueckoit cucremsr Jl. U.
MenneneeBa. XapakTepUCTUKa XUMUUYECKOT0 AJIEMEHTA 0 €ro NoJioxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJlyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam W nepuogaM. 3HaueHue [lepuoamueckoro 3akoHa H
[leproandeckoil CUCTEMBI XHUMHMYECKUX DJIEMEHTOB JUIS PA3BUTH HayKu W mpakTtuku. [I. U.
MeHeneeB — y4€HBIN U TPaXKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAs ) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHasl CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccol OKUCIeHUs U
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN DKCIEPUMEHT: H3y4eHHE OOpas3IoB BEIIECTB METAJIOB U HEMETAIIOB;
B3aUMOJICMCTBUE THAPOKCUA [IMHKA C PACTBOPAMH KHUCIIOT W LIEJIOYEH; MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPBI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIuii (TOpeHue, peakiiuu
pa3NioKEeHUs, COEAMHEHU).

MexnpeamMerHbie CBA3H

Peanuzamust MeXnpeaMETHBIX CBA3€H NMPH HM3YyUYCHHH XUMHUU B 8 KJIacce€ OCYIIECTBISIETCS
yepe3 MCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHATHM, TaKk W TIOHSITHUH,
SIBJISFOLIUXCS CHCTEMHBIMM JIJISI OTJIEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mre ecTeCTBEHHO-HAayYHbIC MOHATHS: HAy4YHbIA (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, KIaccu(puKaiusi, MEPUOJUYHOCTh, HAOIIOICHHE, AKCICPUMEHT, MOJEIUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroMm, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TONHI,
PaIMOaKTUBHOCTh, MOJICKYJa, SJEKTPUUECKUHN 3apsiji, BEIIECTBO, TElI0, 00BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, Ta3, (M3MUECKHE BEITUYHHBI, CIUHUIBI U3MEPEHUsSI, KOCMOC, IJIAHETHI,
3BE3161, CoHIIC.

buonorus: ¢poTocunrtes, aApixanue, buocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEPAJIbI, TOPHBIE TIOPOJIBI, MOJIE3HBIC UCKOIaeMbIe,
TOILUIABO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M1 XMMH4YeCKasi peaKkus

[lepponnueckuii  3aKOH. [lepnonnueckass  cucTeMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOICTB XUMHUYECKUX
JIEMEHTOB IEPBBIX TPEX IEPUONOB, KaJlMsA, KaIbLMS U MX COCAUHEHHH B COOTBETCTBUU C
II0JIO)KEHUEM 3JIEMEHTOB B [lepnoinueckoi CuCTeMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBMCUMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHas W
TpUBUAIbHAS). XUMUYECKHE CBOWCTBA BEUIECTB, OTHOCALIUXCS K pa3jIM4HbIM Kiaccam
HEOPraHMYECKUX COCIMHEHNN, TEeHETUUECKAsl CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMuU4ecKUX peakuuid MO pa3n4HbIM MpU3HAaKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTEleHEH
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, M0 YYAaCTHIO KaTajau3aTopa). JK30- U
SHIO0TEPMHUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonstue o
XUMHYECKOM paBHOBeCHM. DaKTOpbI, BIMAIOIIAE Ha CKOPOCTb XUMHYECKOM peEakUuu MU
MI0JIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLUUU, DIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. COCTaBlIEHNE YPAaBHEHHMM OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAHUEM METO/Ia AIEKTPOHHOT 0 OanaHca.

Teopust MEKTPOMUTUYECKON TUCCOIMALNMU. DJNEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTuoHbl,
aHUOHbI. MeXaHU3M JUCCOLIMALIMM BELIECTB C pa3IMYHBIMU BHUJAMU XHMHYECKOM CBS3H.
Crenenp qucconuanyy. CuiabHbIE U ca0ble 3JeKTPOJIUTHI.

Peaknun noHHoro obmeHa. YcCloBUSI MPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa, TOJHBIE U
COKpall€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTaBICHUN 00 JJICKTPOJMTHYCCKOW auccoruaiyi. KadecTBeHHBIC peaKIMd Ha WOHBI.
[TonsiTvie 0 TUAPOTU3E COTEN.

XUMHUYECKUNA HKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMH KpPUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKHX BEUIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa U aiMasa), CII0KHBIX BEIIECTB
(x7Iopuaa HaTpus); HUCCIENIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakuuu OT
BO3/ICMCTBUS PA3IUYHBIX (PAKTOPOB; UCCIIEJOBAHNE AIIEKTPOIIPOBOHOCTH PACTBOPOB BEILECTB,
mpouecca AMCCOLMAlMM  KHCIOT, MIeioyedl MW cojeil  (BO3MOXKHO — MCHOJB30BaHUE
BHUJIEOMATEPHUAJIOB); IPOBEJECHUE ONBITOB, UJUTFOCTPUPYIOIIMX MPU3HAKU MIPOTEKaHUS peakLnui
MOHHOTO OoOMeHa (0Opa3oBaHHME OCajKa, BBIICIEHUE Ta3a, OO0pa3oBaHHE BOJIbI); OIBITOB,
WTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue, peakiuu
pa3JOXKEHUsl, COEIUHEHUS); paclo3HaBaHWE HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIMI HAa MOHBI; PELIEHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTaJuibl M MX COeIMHEHUS

OO61mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHbIE CTEIICHU
okucneHust. CTpoeHne u pU3N4YecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMUYECKHE
CBOIICTBAa Ha NIpHUMEpe XJIopa (B3aUMOJEHCTBHE C METAJUIAMHM, HEMETAJUIAMM, IIEI0YaMHu).
XnopoBogopon. ComnsiHas KUCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHUE, TIPpUMEHEHHeE. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA Ha OPTraHM3M YeJIOBEeKa. BakHeilune XJIOpUAbI U UX HAXO0XKICHHE
B IIPUPOJIE.



OO6mas xapakrepuctuka 3eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

CrpoeHue 1 pu3nyeckrue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoauUKaAIMU KUCIOpoJa U cepbl. XUMHYECKUE CBOICTBa cepbl. CepoBOJIOpPOJ, CTPOCHHUE,
busnueckne u XuMuIeckre cBorictBa. OKCHUIIBI Cephbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCUIOB.
CepHas kuciora, puU3MUecKue U XMMHUYECKHE CBOMCTBa (0OIIMe Kak Mpe/CTaBUTENs Kiacca
KHCIIOT M crhenuduueckue). XUMHUECKHE PEAKIUH, JIEKAIIHE B OCHOBE MPOMBIIIIEHHOIO
crocoba mostydeHusi cepHoil kucnothl. [IpuMenenue. Coln CEpHON KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxxneHue cepsl U €€ COeIMHEHUN B MpUpoJe. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOLEH Cpellbl COECIUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeOTBPAICHHUS.

OO6mas xapakTepucTHKa »3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacpocTpaHeHue B IpUpoie, pusnueckue u xumuieckue cBoiicta. Kpyropopot azora
B Mpupojie. AMMHAK, €ro (pU3NYecKue U XUMHUYECKHE CBOMCTBA, MOJyUCHHUE W NMPUMEHEHHE.
Conu amMoHus, X (pU3NYECKUE U XUMUYECKUE CBOMCTBA, TpruMeHeHe. KauecTBeHHas peakius
Ha MOHBI aMMOHHMSI. A30THasi KUCJIOTa, €€ MoiydyeHue, (u3nueckrue U XUMMUYECKUe CBOWCTBA
(obmue kak mpeAcTaBUTENs Kilacca KUCIOT U crneunduueckue). Vcnonb3oBaHue HUTPATOB U
collei aMMOHHMS B KaueCcTBE MHHEpPAJbHBIX YAO0OpeHuil. XHUMHUYECKOe 3arpsi3HEHUE
OKpYKaroliei cpelbl COeMHEHUAMH a30Ta (KHCIOTHBIE JIOK]IU, 3arps3HEHUE BO3/yXa, TOYBBI
1 BOJIOEMOB).

docdop, amrorponHsie Momudukamuu dochopa, PU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxcun dpocdopa(V) u dochopnas xkucnora, puznueckue U XUMHUIECKUE CBOMCTBA, MOIYYCHHE.
Hcnonb3oBanue GpocdaroB B KauecTBE MUHEPAIBbHBIX YIOOPEHHIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHHUS.

VYraepoa, amioTponHble MOAM(HUKAIMM, PACOPOCTpPAHEHHE B MpUpoAe, (U3NYECKHE U
XUMHUYEcKHe cBoiicTBa. Ancopbuus. KpyroBopot yriaeposaa B npupoje. OKcuabl yriiepoja, ux
¢usnyeckre M XUMHUYECKHE CBOMCTBa, JEHCTBHE Ha JKHUBbIE OPTraHU3MBbI, TOJY4YECHUE
Y TIpUMEHEHHE. DKOJOTHYECKHE TPOOIeMBbl, CBsA3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100aTbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN >PdeKkT. YroapHas KUCI0Ta U €€ COJIM, UX
¢bu3nueckue 1 XUMHYECKHE CBOMCTBA, MOJyyeHue U npumeHeHue. KauectBeHHas peakuus Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSAX YyIiepojaa
(MeTaH, 3TaH, 3TWUJIEH, alleTWJIEH, 3TaHOJ, IJIMLEPUH, YKCycHas Kkuciota). Mx cocraB u
XUMHUYECKoe cTpoeHue. IloHsaTHE O OMOJOrMYecKHM BaXKHBIX BEIIECTBAX: JKHUpaX, Oeykax,
VIIEBOAaX — W MX POJM B KU3HU 4YeloBeka. MaTepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHU.

Kpemuuii, ero ¢usndeckne U XUMHUYECKHE CBOMCTBa, NOJIy4YeHHE U IPHUMEHEHHE.
Coenunenust kpemHuss B mpupoxae. OOmme mpencraBineHuss o0 okcuae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH.
Baxneiimue cTpouTenbHbIE MaTEepHANbl: KEPAMUKA, CTEKIO, IIEMEHT, OETOH, Kene300eTOH.
[Tpo6embl 6€30MacHOTO NCIOIB30BAHMSI CTPOUTENIBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM KU3HU.

XUMUYECKUNA DKCIEPUMEHT: H3y4yeHHEe OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMICTB
COJITHOM KHUCIJIOTBI, MPOBEACHHE KAYECTBEHHBIX pPEaKIMi Ha XJIOPUA-UOHBI U HaOIIOJCHHE
NPU3HAKOB WX TMPOTEKAHMS; OIBITHI, OTpaKaomue (QU3NUECKUEe W XUMHUYECKHE CBOWCTBA
raJIOT€HOB U UX COEIUHEHUH (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHUATIOB); O3HAKOMIIEHHE C



o0pa3maMu XJIOPUAOB (TAIIOTEHUIO0B); O3HAKOMIJIEHHE C 00pa3laMu cepbl U €€ COCTMHEHUSIMU
(BO3MOKHO MCHOJB30BAHUE BHIEOMATEpUalIOB); HAOIIOJEHUE Mpollecca OOyTIMBaHUs caxapa
MOJ JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOW KHCIOTHI, WU3yYCHUE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHONW CEpHOIl KHCIOTHI, MPOBEJACHHE KAYECTBEHHOW PpEaKIUU Ha Cylb(paT-UOH U
HaOJII0/IeHHe TMpU3HaKa e€ MPOTeKaHUs; O3HaKOMJIEHHE C (U3MUECKHMMH CBOMCTBaMH a30Ta,
dbochopa U ux coeauHeHUU (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), 0Opa3laMu
a30THbIX U (ochHOpHBIX yAOOpEHUM; MOJTydeHHe, cOOMpaHue, pacro3HaBaHUE W H3yUYCHHE
CBOICTB amMMHaKa; MPOBE/IEHNE KAYeCTBEHHBIX peakiui Ha MOH aMMOHHS U (ocdaT-uoH H
M3y4Y€HHE IPU3HAKOB UX MPOTEKAHUS, B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTHI
C MeJIbI0 (BO3MOKHO HUCTIOJIB30BaHUE BUICOMATEPUAIIOB); U3YUCHHE MOCIICH KPUCTATUTMUECKUX
peméTok anMasa, rpadurta, QysuiepeHa; 03HaKOMJICHHUE C MPOIECCOM aICOPOIIMU PACTBOPEHHBIX
BEIIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTHUBOrasa; MOJy4eHHE, COOMpaHHe,
pacIrio3HaBaHUE U U3YUYEHUE CBOWCTB YIJIEKUCIIOTO Ia3a; MPOBEJCHNE KaUeCTBEHHBIX peaKlui
Ha KapOoHAT- W CHJIMKAT-UOHBI M M3YYCHHE MPU3HAKOB HUX MPOTEKAHHS; O3HAKOMJICHUE C
MPOAYKIHMEN CHIMKATHON MPOMBIIUIEHHOCTH;, PEUICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 [0 TeMe
«BaxxHel1ne HeMeTaJJIbl U KX COEAUHEHUS.

MeTaJuibl 1 HX COeIUHEHUS

OO0m1as XxapaKTepUCTHKAa XUMUYECKHUX DJIIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOKECHHS
B Ilepnoguueckoii cucreme xumuueckux siaemeHToB Jl. . MeHeneeBa U CTpOCHUsI aTOMOB.
Crpoenue metamioB. Meramnueckass CBA3b M METANIMYECKAs] KPUCTAUIMYECKas pEeIIETKa.
DJIEKTPOXUMUYECKUN PA HANPSDKEHUM MeTaioB. DU3MYECKME W XMMHYECKHE CBOKCTBA
MeTaiutoB. Ob1re crnocoObl MoydeHus: MeTaioB. [loHATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIC
CHocoOBl 3amuUThl UX OT Kopposuu. CruiaBbl (CTallb, YyTyH, AIOPATIOMUHUNA, OpOH3a) U HX
MIPUMEHEHHE B OBITY ¥ IPOMBIIIUICHHOCTH.

[Ilenounble MeTaIbL: MOJOkKEHUE B [lepnoanueckoit cucreme xXuMuueckux sneMenToB /1. WM.
MenzeneesBa; CTpOCHUE MX aTOMOB; HaXOXJIE€HUE B INpupoie. PU3NYECKUE U XUMHUUYECKHE
CBOMCTBA (Ha nmpuMepe HATpus U Kaiust). OKCUAbI M TUAPOKCUABI HATpUs U Kanus. [I[pumMenenune
HIEJTOYHBIX METAVIOB U UX COEAUHEHHUI.

[IlenoyHo3eMeNnbHBIE METAJUIBI MAarHUM U KAJIBLMM: MoJiIo)keHue B [lepuoauueckoil cucreme
xuMuyeckux aneMmeHToB [[. M. MenaeneeBa; cTpoeHHME MX aTOMOB; HAXOXKJICHHUE B MPHUPOJIE.
dusnyeckue U XUMHUYECKHUE CBOMCTBA MAarHUS M KaJdblsg. BakHeHIIne coenUHEHUS KaIbIlUI
(oxcum, rumpokcu, coiin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHeHHs.

AmomuHuii: nonoxkenue B llepuonuueckoil cucreme Xumuueckux snemeHTtoB Jl. U.
Menaeneesa; CTpOEHUE aTOMa; Hax0XAeHNe B pupoe. Pru3nyeckue U XUMUYECKUE CBOMCTBA
anmroMunusi. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHUS.

Kenezo: nonoxenue B Ilepuognueckoil cucreme xumudueckux aneMeHToB /. . Menaeneesa;
CTPOEHUE aTOMa; HaxoxkAeHue B mnpupone. dusznueckne M XMMUYECKHME CBOMCTBA JKEJe3a.
Oxcupsl, ruapokcusl U conu xenesza(ll) u xeneza(Ill), ux cocras, cBoiicTBa U Moy4YeHHE.

XUMHUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C oOpa3llaMd METa/lIOB U CIJIaBOB, HUX
(GU3HYECKUMH CBOWCTBAMH, W3YUYCHHUE PE3YJIBTATOB KOPPO3UH METAUIOB (BO3MOXKHO
WCII0JIb30BAHNE BUIEOMATEPUATIOB), 0OCOOCHHOCTEHN B3aUMOICHCTBHS OKCUIA KAJIBLIUS U HATPUS
C BOJIOM (BO3MOYKHO HCIOJIb30BAaHWE BUICOMATEPUATIOB); HMCCIECIOBAHUE CBOWMCTB >KECTKOM
BOJIbI; MPOIIECCA TOPEHUS KeJe3a B KUCIOPo i€ (BOBMOXKHO HCII0JIb30BAHUE BUIEOMATEPUATIOB);
MIPU3HAKOB TMPOTEKAHMS KAUYECTBEHHBIX PEAKLIUNW Ha HMOHBI (MarHus, KaJblMsl, aJTIOMHUHMS,
uuHka, xxenesa(ll) u xeneza(Ill), menu(Il)); HaGnrOAEHME U ONTUCAHUE MTPOLIECCOB OKPALTUBAHUS
MJIaMEHU MOHAMH HATpHs, KaJdus U Kaablns (BO3MOXHO HCIIOJIH30BAHHE BUIEOMATEPHUATIOB);
uccienoBanue aMmQpOTepHBIX CBOMCTB TUAPOKCHIA AIFOMUHHMS U THIIPOKCHIA IUHKA; PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/1a4 M0 TeMe «BakHellliie MEeTallIbl U UX COCAUHEHUS.



XuMHs 4 OKpYyXKAKOIIAs cpeaa

HoBeie maTepuansl M TeXHOJIOTMH. BemiecTBa W Marepuanbl B TOBCEIHEBHOW >KU3HU
YyenoBeKa. XUMUs 1 310poBke. be3omacHoe ncnoap30BaHme BENIECTB U XMMUYECKIX PEAKIINIA B
obiTy. IlepBas momoms MpU XUMHYECKUX 0KOTax M OTpaBiieHUsSX. OCHOBBI IKOJIOTUYECKOU
IPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpYKalolel cpensl (MpeesibHas I0mycTUMast
koHneHTpanus Bemects — [1JIK). Posb xumMuu B pemieHun 3K0JI0THYECKUX MPoOIIeM.

[TpupoaHbIe MCTOYHUKH YTIIEBOJAOPOAOB (YToib, MPUPOAHBIN ra3, He(Th), TPOAYKTHl UX
nepepadoTKH, UX POJib B OBITY U IPOMBIIIJIEHHOCTH.

XUMUYECKUN HKCIIEPUMEHT: M3yueHHEe o0pa3loB MaTepuaioB (CTEKIO, CIUIABbl METAJLIOB,
MOJINMEPHBIE MAaTEPHUAIIBI).

MexnpeamMmeTHbie CBA3U

Peanu3zanuss MEXIpeIMETHBIX CBSI3€M MpU M3y4YEeHUU XUMHUHM B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, Tak M MOHSITHH,
SBIISFONINXCS CUCTEMHBIMH JUISI OTACTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.
Peanu3zanus MexnpeIMeTHBIX CBS3EH MpU U3YYSCHUH XUMHUU B 9 KJIacce OCYIIECTBISIETCS Yepes
UCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK W TOHSITHHA, SBISIOIIMXCS
CHUCTEMHBIMH JJISI OTJENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CUHTE3, Kiaccu(ukanusi, MNEepUOIUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT, MOJEITUPOBAHUE,
U3MepeHue, MOJIeNb, SBJICHHUE, TAPHUKOBBIN A((HEKT, TEXHOJIOTHsI, MaTepHAaIbI.

dusmka: wmarepus, aToM, OJJIEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIUA, HN30TOIBI,
pPaJMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKH 3apsiji, TPOBOAHHUKH, TMOJTYNPOBOIHUKH,
TUDIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAUTMYECKAs pEMIETKa, CIUIaBBI, (U3NYECKHE BEITUYHHEI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE311bI, COHIIE.

buonorus: dotocunTe3, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpAIbHBIE YAOOPEHHS,
MHUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

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

[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3VYJIBTATDI

N3yuenue xumuu B 8-9 Kjlacce HaNpaBlIEeHO Ha JTOCTHKEHHE OO0YYaIOUIMMHUCS JIUYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHUS YU€OHOT0 IpeIMeTa.

JINMYHOCTHBIE PE3VJIBTATBI

JIM9HOCTHBIE pE3yNbTAaThl OCBOCHHSI MPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHUS
JOCTUTAIOTCS B X0/I€ OOyUEHHUsI XUMUU B €IMHCTBE YIEOHON U BOCIIUTATEIHHON JIEATEIHLHOCTH
Opranu3anuu B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHCKHMH COIIMOKYJIbTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, MPUHATHIMH B OOIISCTBE MpaBHJIAMH W HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS W COILHMATU3AINU
0o0ydJaromuxcs.

JIMIHOCTHBIC PE3YJIBTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIC B YACTH:

[TaTprOTHYECKOTO BOCTIMTAHHUS

1) HEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICINIO0, TIOHUMaHUSl 3HAYCHUS XMMHYECKOW HAYKH B YKU3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW MH(OpPMAIMEN O TIePEAOBhIX JOCTIKEHUSIX U OTKPBITHIX
MHUPOBOW M OTEUYECTBEHHOW XWMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOUCTBE
MUpa U 00IIECTBa;



['paxk1aHCKOrO BOCIIUTAHHUS

2) mpeAcTaBleHUs O COLMAJBHBIX HOPMaX W MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOU, Y4eOHO-
HCCIIE0BATEIBCKON, TBOPUECKON U APYTHUX BUIAX ACSITEIHLHOCTH; TOTOBHOCTHU K pa3HOOOpa3HOU
COBMECTHOM JIEATEIbHOCTH MPHU BBHIMOTHEHUH YU4e€OHBIX, TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN
XUMHYECKHX SKCTIEPUMEHTOB, CO3JaHIH yYEOHBIX TPOEKTOB, CTPEMIICHHSI K B3AUMOTIOHUMAaHHUIO
¥ B3aUMOIIOMOIIKA B TpoIlecCCe 3TOM y4yeOHOH AEsITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHNE U MOCTYIKM CBOMX TOBApHILEW C MO3ULIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HaHMSI OCIIEICTBHUI MOCTYIIKOB;

[leHHOCTH HaYyYHOTO TTO3HAHUS

3) MHPOBO33PEHUYECKUX TMPEACTAaBICHUH O BEIIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U COCTABIISIIOIIUX OCHOBY IS
MOHUMAHMUS  CYIIHOCTH HAy4yHOW KapTHHBI MHpa; TMPEACTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJBI, B3AUMOCBSA3SAX UEJIOBEKA C MPUPOAHOM CPEeO, O POIHU
XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HANPABJICHHBIX HA MOJYyY€HHUE HOBBIX 3HAHUN IO XUMUHU,
HEOOXOIUMBIX 711 00BSICHEHUSI HaOII0JaEMBIX TPOIIECCOB U SBJICHU;

5) no3HaBatenbHON, MHPOPMAITMOHHOW M YHUTATEIbCKOM KYJIBTYpPbHI, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITEIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CHPAaBOYHOW JTUTEPATYpOH, AOCTYITHBIMU
TEXHUYECKUMH CPeJICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

6) uHTEepeca K 0OYUYEHHUIO M TTO3HAHUIO, JTFI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHON M UCCIIEIOBATEIBCKON JAESITENbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPABJICHHOCTH M YPOBHs 00yUYeHUs B JaJIbHEHUIIIEM;

®opMUpOBaHUS KYJIbTYPHI 3I0POBbSI

7) 0OCO3HaHUS ICHHOCTH KMU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 KW3HU, OCO3HAHUS TMOCIEJCTBUU WM HENPHUSTUS BPEIHBIX MPHUBBIUEK
(ynoTpeOyieHUsT aJKoOroJisi, HAPKOTUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJOJIEHUS TPABHI
0€30macHOCTH P OOpaIIeHUU C XUMUYECKUMH BEIIECTBAMHU B OBITY M peallbHOM KU3HH,

TpynoBoro BocnuTaHus

8) nHTEepeca K MPaKTUUECKOMY U3YUCHHIO MPOQECCHil U TpyJa Pa3IuvdHOrO poja, YBaKEHUE
K TpYAy W pe3ylbTaraMm TpPYJIOBOH NEATENbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HAHUM TO0 XWMHH, OCO3HAHHOTO BBIOOpPAa WHIWBHAYAJIbHON TPacKTOPUU
MPOJOJKEHUST 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIemHOW NMPOoPECCHOHANBLHOMN IeATeTbHOCTH U
Pa3BUTHUS HEOOXOIUMBIX YMEHHI; TOTOBHOCTD aJIalITUPOBATHCS B IPOPECCHOHATBHOU Ccpeie;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) 5KOJIOTHYECKH 11e71ecO00pa3HOTr0 OTHOUICHHS K MPUPO/IE KaK HCTOYHHUKY KU3HU Ha 3emMIie,
OCHOBE €€ CyIlIeCTBOBAaHMS, TIOHUMAHUS LIEHHOCTH 370POBOr0 M 0e30macHoro odpasza *HU3HHU,
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PH3WYECKOMY M TICUXHYECKOMY 3J0pPOBBIO,
OCO3HAHHUS IIEHHOCTHU COOJTFOICHHSI TIPABIII 0€30MMaCHOTO MOBEICHUS IPU pabOTeE C BEIIECTBAMH,
a TaK)K€ B CUTYalUsX, YTPOXKAIOUIUX 3JJOPOBbIO U KU3HHU JIIOJIEH;

10) crocoObHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU U3YYCHUH XUMUH, ISl PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAKOLIEH NMPUPOAHON CPENOM, MOBBIIICHHUS YPOBHS JKOJOTMYECKOU
KYJbTYPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa YKOJIOTHUECKHUX MPOOJIeM U yTel UX PelIeHus
MOCPEICTBOM METOJIOB XMMHUH,

11) 2KONOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBAThCS UM B IIO3HABATEIHHOM,
KOMMYHUKATUBHON U COUHAIIBHON TPAKTUKE.



METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MeTampenIMETHBIX pPE3YyJIbTATOB BBIICISIOT 3HAUYUMBIC I (OPMHPOBAHHS
MHUPOBO33PEHUS OOIIEHAYYHbIC TTOHATHA (3aKOH, TEOPHSsl, MPUHIIUI, TUIIOTE3a, (DAKT, CUCTEMA,
MPOIIECC, SKCHEPUMEHT M JIp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
MpeaMeTax M TO3BOJISIOT HA OCHOBE 3HAHHMM M3 3TUX IIPEeAMETOB (hOPMHUPOBATH MIPEACTABICHUE
0 LIETTOCTHOM HaYyYHOW KapTHHE MHUPA, U YHHUBEPCaIbHbIC YUeOHBIC JeHCTBHS (T03HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETYISTUBHBIC), KOTOpbIe 0OecneunBaroT (POpMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIFPHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOH e TEILHOCTH.

MeramnpeamMeTHble pe3yiabTaThl OCBOSHHS 00pa3oBaTeIbHOM IMPOTrpaMMBl IO XUMHH
OTpaXkaroT OBJIAJICHUE YHUBEPCATbHBIMU [MO3HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:

ba3oBbpIMU TOrHYECKUMU ICUCTBUSIMU

1) ymMeHueM HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINIJICHUS IPH OCBOSHUM 3HAHMI:
pacKphIBaTh CMBICII XUMHYECKUX TIOHATHH (BBIACJATH WX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSIMH ), UCTIOJB30BaTh MOHATHSA JJIs1 OOBICHEHUS
OTIENbHBIX (AaKTOB W SIBJICHHWM; BBIOMpPATh OCHOBAaHUS M KPHUTEPHUH IS KiacCH(PHUKAIUH
XUMHUYECKHUX BEIIECTB U XMMUUYECKUX PEaKIIUM; yCTaHABIUBATh MPUUUHHO-CJIECTBEHHBIE CBS3U
MEXIy OOBEKTaMH U3YYEHHUS, CTPOUTh JIOTUYECKHE pACCYXKIEHUS (MHAYKTHUBHEIE,
JeAyKTUBHBIE, TIO AaHAJIOTHH); IeJIaTh BHIBOJIBI U 3aKIFOUCHUS;

2) yMEHUEM NPUMEHATH B TIPOIIecCce MO3HAHUS TOHIATHS (MPEeIMETHBIC U METapeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, HCIIOJb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MIPUMEHSAEMbIE B XUMHUHU MOJICIIbHBIC MTPEJCTABICHUS — XUMUYECKUM 3HAK (CUMBOJI 2JIEMEHTA),
XUMU4eckass ¢GopMmysia W ypaBHEHHE XHMHUYECKOM peaKkIud — TPH PelIeHUH Y4eOHO-
MO3HABATEJBHBIX 3aJa4; C Y4€TOM OTUX MOJICJIbHBIX TPEACTABICHUN BBISBIATh H
XapaKTEepPU30BaTh CYIIECCTBEHHbIC MPU3HAKH U3y4YaeMbIX 00BEKTOB — XUMUUYECKHX BEIECTB U
XUMUYECKUX PEaKIIU; BBISIBISATH OOIIHME 3aKOHOMEPHOCTH, MPUUUHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUHUSI B M3y4aeMbIX MPOIeccax W SIBIICHUSX; MpeajiaraTb KPUTEPUHU JIJIA BBISABICHUS
3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUYHH; CAMOCTOSTEIBHO BBIOMpATh CHOCOO peIIeHUs
yueOHOM 3adauu (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIIEHUs, BbIOMpaTh Haubosee
TOJXOISIIIUHN ¢ Y4ETOM CaMOCTOSITEILHO BbIJICICHHBIX KPUTEPUER);

ba3oBbIMHU HCCIeOBATEILCKUMHU JICHCTBUSIMU

3) yMEHHUEM HUCIOJIb30BaTh MOCTABJICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke€ B KAadyeCTBE OCHOBBI JJisi (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMbBIX CYXK/ICHUM;

4) mpuoOpeTeHHe OmbITa IO IUIAHUPOBAHUIO, OPTAaHHM3AIMH W TPOBEJICHHIO YUECHUUYECKHX
IKCIIEPUMEHTOB: YMEHHE HaOI0/IaTh 32 XOJOM Ipoliecca, CaMOCTOSITEILHO MPOTHO3UPOBATh
€ro pe3yabTaT, GopMyIUpOBaTh OOOOIIICHHS M BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
WCCIIeIOBAHUSI, COCTABIISATh OTUET O MPOJIETaHHON paboTe;

PaGoroii c undopmanuei

5) yMeHueM BBIOMpaTh, aHATU3UPOBATH M WHTEPIPETUPOBATH MHQPOPMAIMIO PaA3IUYHBIX
BUJIOB M (OPM TPENICTABICHUS, TIOJy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJIspHAs
JTUTEpaTypa XHUMHYECKOTO COJAEpXKaHHs, CIpPaBOYHBIE T0coOMs, pecypchl HWHTepHera);
KPUTUYECKH OIICHUBATh MPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHUEM MIPUMEHSTH PA3IMYHbIE METOJIBI U 3aPOCHI MPHU MOUCKE U 0TOOpPE WH(MOPMAIUH
Y COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JJIsI BHITIOJHEHUS! YU€OHBIX U ITO3HABATEIILHBIX
3a/lad  OMpPEACIIEHHOrO THUMA; MPUOOpETeHHEe ombiTa B  OOJACTH  HCIOJIB30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH, OBJIaJICHUE KYJIbTYPOH aKTHUBHOTO
WCIIOIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOUPATh ONTHUMAIbHYIO



dopmy mpencrtaBieHus MHGOPMAUMU M WILIIOCTPUPOBATH pEIIaeMbIe 3aJa4d HECIOKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu opMamu rpaguky U MX KOMOUHAITUSMU;

7) yMeHUEM HCHOJb30BaTh U aHAIM3UPOBATH B MPOIECCe YUECOHOW M HCCIIE0BATEIbCKOM
AESITENTPHOCTH WH(OPMAIMI0 O BIMSAHUW TPOMBIIIICHHOCTH, CEJIBCKOTO XO3MHCTBA H
TpaHCIOPTa Ha COCTOSIHUE OKPY>Karolel MPUPOAHON CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BONpPOCH (B XOJ€ AHANOra W/MIM JUCKYCCHHM) IO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYITHPOBATH CBOM TPEJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPeI0KEHHO 3a1a4u;

9) mnpuoOpereHHe OMBITA TMPE3CHTALWUA PE3YJIbTATOB  BBHIMOJIHEHUS XHMHUYECKOTO
JKCTIepUMEHTa (J1a00paTOPHOTO OIMbITa, JA0OPAaTOPHOUM PabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, Y4EOHOTO MIPOEKTA);

10) 3amHTEepecOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIILHOM WU
HCCIIEI0BATENbCKOM JEATENbHOCTH MPU PEIICHWH BO3HUKAIOMIMX MpPOOJIEM Ha OCHOBE Y4ETa
OOIIMX MHTEPECOB U COIVIACOBAaHUS MO3MIMI (00CYXIeHUs, 0OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIMSI COBMECTHBIX JACHCTBUI, OTpe/ieIeHHe KPUTEPUEB O OIICHKE KauecTBa
BBITIOJTHEHHOM paOOoThI U JIp.);

YHUBEpCATBHBIMU PETYJISATHUBHBIMU JICHCTBUSIMU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEACNATh IeJIM  JACATeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPH HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTb,
BbIOMpaTh HambOosee 3P(eKTUBHBbIE CIIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3a7ad,
CaMOCTOSITEIbHO COCTABIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JIEHCTBUN TpU
BBITIOJTHEHUU 3aJ]aHUN ¢ y4€TOM TIOJy4eHHS HOBBIX 3HaHUM 00 H3y4aembIX OOBEKTaX —
BEIIECTBAX U PEAKIHUAX; OLIEHUBATH COOTBETCTBHE MOJIYYEHHOI'O PE3YJIbTaTa 3asiBICHHOM 1IEJIH;

12) yMeHueM WHCHONB30BaTh M AHAIM3UPOBATH KOHTEKCTHI, TMpEIiaraéMble B YCIOBHHU
3aJlaHni.

ITPEAMETHBIE PE3VJIBTATBI

B coctaBe mpeaMeTHBIX pPe3ylAbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMUS,
YCTAaHOBJIEHHOTO JIaHHOW mpuMepHOW pabodeil mpOrpaMMoi, BBIIEISIOT: OCBOCHHBIE
0oOyJaronMMHCs HAay4dHbIE 3HAHHS, YMEHHUS M CIIOCOOBI JACHCTBHIM, crienuuyeckue st
MPEeIMETHON 00J1acTH «XWUMHS», BUJBI JIEATCILHOCTA TIO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIINH, TPEOOPA30BAHUIO M IPUMECHCHHIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CHTYAITUX.

[IpeameTHBIE pe3yNabTaThl OTpPaXkaroT CHOPMHUPOBAHHOCTH Yy OOYYAIONIUXCS CIICTYIOIMIUX
YMEHHUM:

8 KUIACC

1) packpvieams cmvlci OCHOBHBIX XUMHUYECKUX TOHSTHHA: aTOM, MOJEKYJa, XUMHUYECKHI
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOIHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAsI U MOJIEKYJIsIpHas Macca, KOJMYEeCTBO BEIIeCTBa, MOJIb,
MOJIIpHasi Macca, MaccoBas J0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCH/JI, KUCJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPHULIATEILHOCTbD, CTETIEHb OKHCIICHUS, XUMUYECKas
peakmusi, Kiaccu(uKanus peakuuil: peaku COCIUHEHUS, PEaKIUH DPA3JIOKEHUs, PEeaKInu
3aMelleHus1, peaklui 0OMeHa, K30~ M SHI0TEPMHUUECKHIE PEAKIH; TETII0BOM 3(PPeKT peakunu;
AP0 aToMa, IEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOuTallb, paJuyCc aTOMa, XUMUYECKask CBS3b,
MOJIApHAsl M HETOJISIpHAs KOBAJIEHTHAsl CBSA3b, HOHHAS CBS3b, MOH, KaTHMOH, aHWOH, PacTBOp,
MaccoBasi J0J1s1 BelecTBa (IPOLEHTHAs: KOHIIEHTpalHsl) B pacTBOPE;



2) unmocmpuposans B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TOHATHH (CM. I1. 1) ¥ IPUMEHSTh
9T TOHATUS IIPU OMMCAHUU BEIIECTB U UX MPEBPALICHUI;

3) ucnonv306amv XUMAYECKYIO CHMBOJIMKY TSI COCTABJICHUS ()OPMYJT BEIIECTB M yPaBHEHUI
XUMHUYECKHUX PEAKIINM;

4) onpedensimos BAICHTHOCTh aTOMOB 3JIEMEHTOB B OHWHAPHBIX COCAMHCHHSX; CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OHMHApPHBIX COCOUHEHUSX; MPUHAIJICKHOCTh BEIIECTB K
ONpeNIeNEHHOMY KJIACCy COEIMHEHHM 1Mo (hopMysaM; BUJ XUMHUYECKON CBA3U (KOBaJlEHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwbica Ilepuognueckoro 3akona JI. M. MenaeneeBa: JEeMOHCTPUPOBATH
MOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B [lepnoguyeckoil cucreMe; 3aKOHOB COXpPAHEHHUS MAacChl BEILECTB, NMOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO Y4YE€HHUs, 3akoHa ABOTrajapo; ONUCHIBATh M XapaKTEPU30BAThH
tabnnunyo ¢opmy Ileproanueckoit cUCTEMbl XMMHUYECKHX JJIEMEHTOB: Pa3MyaTh MOHATHS
«rnaBHas noAarpynna (A-rpynmna)» u «nodounasa noarpymnmna (b-rpynmna)», mansie U Oonbline
MIEPHUOJIbI; COOTHOCUTh 0003HAUYEHHUSI, KOTOpBIe NMEtoTcs B Tabnuie «llepuoanueckas cucrema
xumuyeckux snemeHToB [[. . MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB W 3apsAn sfApa, oOliee YHUCIO 3JIEKTPOHOB U
pacnpeeneHle Ux Mo AMEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XUMUYECKHE DIIEMEHTHI, HEOPTAHWYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (1o YUCIIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKI[UU BEIIECTB, 10 TEIIOBOMY YD PeKTy);

7) xapaxmepuzoeams (onucviéamv) oONIHME XUMHUYCCKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, MOATBEPKAasl ONKMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIUil;

8) mpoecnozuposams CBOMCTBAa BEUICCTB B 3aBUCUMOCTH OT WX KAa4eCTBCHHOTO COCTaBa;
BO3MOHOCTU IPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSIX;

9) 6biyuCaAMb OTHOCUTEIBHYIO MOJICKYJISIDHYIO M MOJISIDHYFO MacChl BEIIECTB; MacCCOBYIO
JOJI0 XMMHUYECKOro 3JIeMEHTa 1o (opMmyne COeIMHEHHs; MAacCOBYIO JIOJNIO BEIIeCTBAa B
pacTBope; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKkuu;

10) npumensimv OCHOBHBIC OTEpAIIMM MBICIIUTEIBHON JEATEIPHOCTH — aHAJIU3 M CHHTE3,
cpaBHEeHHE, 00O0OIIeHHe, CHCTEMaTH3alMio, KiIacCU(PUKAIMIO, BbISIBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBSI3€Ml — JUIsi W3Y4YEHUS CBOWCTB BELIECTB M XUMHUYECKUX pEaKLUid;
€CTECTBEHHO-HAayYHblE METO/bl IO3HAaHUA — HAOIIOJEHUE, U3MEpEHUe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  TOJIL30BAHUS ~ XUMHUYECKOHW TIOCYyIOH ©  1ab0paTOpHBIM
o0OpyZOBaHHEM, a TaKKe TMpaBWaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBITIOJHEHUIO JA0OPATOPHBIX XWMHYECKHUX OIBITOB IO TOJYYCHUIO H
COOMpaHUIo Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEICIIEHHOM MAacCOBOM [I0JIEM PACTBOPEHHOTO BEUIECTBA; IUJIAHUPOBATH M MPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHI 10 PAaCIO3HABAHUIO PACTBOPOB IIECJIOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JJakMyc, (heHoN(pTaenH, METUIOPAHXK H Jp.).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XHMHUYECKUX MOHATHIA: XMUMHUYECKUN 3JEMEHT, aToM,
MOJIEKYJIA, WOH, KAaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CIO0KHOE BEIIECTBO, BaJICHTHOCTD,
JJIEKTPOOTPULIATEIILHOCTD, CTEIEHb OKHUCIICHMS, XUMHUYECKas peaklus, XUMHYECKas CBS3b,
TEII0BOM AP (PEKT peakluu, MOJIb, MOJISIPHBIA 00bEM, PACTBOP; DJIEKTPOJIUTHI, HEATEKTPOIHTHI,
JIEKTPOJIUTUYECKAsT JUCCOLMALUSA, pEaKUUd HOHHOIOo OOMEHa, KaTalau3aTop, XUMHUYECKOe
paBHOBECHE, OOpaTHMMble W HEOOpaTUMBbIE PpEaKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE



peakUuu, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHUE M BOCCTAHOBJIEHUE, aJUIOTPOIUS,
aM(pOTEepPHOCTb, XUMHUECKasl CBSA3b (KOBaJEHTHAs, HOHHAs, METaJUINYecKast), KpUCTAJUINYECKast
pemérka, KOppo3us METaJIOB, CIUIaBbl; CKOPOCTh XHMMHMUYECKOW peaKkIMH, MpeleiabHO
nonyctumas konuentpauus (I1J1K) BemecTsa;

2) uanmocmpupogams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHATUH (CM. I1. 1) U IPUMEHATH
9TH MOHATHUSA IIPU ONIMCAHUU BEUIECTB U X NIPEBPALLECHUN;

3) ucnonv3z06amv XUMAYECKYIO CHMBOJIMKY TSI COCTABJICHUS ()OPMYJT BEIIECTB M yPaBHEHUI
XUMHYECKUX PEAKLUH;

4) onpedensimv BaJCHTHOCTD M CTCTICHb OKHCIICHUSI XUMUYECKHUX 3JICMEHTOB B COCAMHCHUSIX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIECTB K ONpPEIEIEHHOMY KJIacCy COEIMHEHUN IO
(dbopMynam; BUJ XUMUYECKOU CBSI3H (KOBaJICHTHAs, HOHHAs, METAJNINYECKasl) B HEOPIraHUUECKHUX
COEJMHEHUSX; 3apsil HOHA 10 XUMHMUYECKOM (GopMmyrie; XapakTep cpellbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COENMHEHNUH, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

5) packpwieams cmoica [epuoanyeckoro 3akona J1. M. MenneneeBa U IeMOHCTPUPOBATH €T0
MOHMMAaHUe: ONMCHIBaTh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonnyeckoir cucremsl
XMMHUYECKUX 3JIEMEHTOB: Pa3inyarh MOHATHS «TJIaBHas MOArpymnna (A-rpymnmna)» u «rmodbodHas
noarpynna (b-rpynmna)», manble U OoNbIIME HNEPUOABI; COOTHOCUTh 0003HAYEHMS, KOTOPHIE
UMEIOTCA B NEPUOAMYECKONW TabNuIEe, C YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, 001ee YUCIIO 3JIEKTPOHOB U pacIpeieleHne uxX
[0 DJEKTPOHHBIM CJOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOWCTB
AJIEMEHTOB U MX COEAMHEHHI B INpejesiax MajiblX NEPUOJOB U TJIABHBIX MOATPYHI € Y4ETOM
CTPOEHHS UX aTOMOB;

6) xraccuguyuposames XUMIUUECKUE SIEMEHTHI; HEOPTaHMUYECKUE BEUIECTBA; XUMHUYECKHE
peakuuu (10 YUCIIy M COCTAaBY YYacCTBYIOUIMX B PEAKLIUU BELECTB, IO TEIJIOBOMY 3P PEKTY, IO
M3MEHEHUIO CTETICHEW OKUCICHHS] XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBaTE) O0OIMME H CIEHU(PHUECKHE XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, NOATBEPAKAAsl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIUI;

8) cocmasnams ypaBHEHHS 3JEKTPOIUTUYECKOW ITUCCOIMALMN KUCIIOT, MIETI0OYel U COJeH;
MOJIHBIE W COKpAIIEHHBIE YpaBHEHUS pEaKIHMi HOHHOrO OOMEHa; YPaBHEHHUS pPEaKIIHi,
MOJATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKJY BEIECTBAMU pPa3IMYHbIX
KJIACCOB;

9) packpvieamv  cyuHocms OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIUl TOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajiaHca 3TUX peakiuii;

10) npoecro3uposams CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

11) gviyucisims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJII0 XUMHUYECKOTO JJIeMEHTa Mo (opMmyJie COEIMHEHHUS; MAacCOBYIO JOJI0 BEIECTBAa B
pacTBOpe; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUUECKOW peaKkinu;

12) cnreoosams TipaBuaM  TOJB30BAaHUS  XMUMHUYECKOM Tmocymoil W 1abopaTopHBIM
o0opynoBaHMEM, a TaKkKe TMpaBWwiIaM oOOpalleHusl C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLMSMH 110 BBITOJHEHUIO J1a0OPAaTOPHBIX XMMHMYECKHUX OIBITOB IO MOJYYECHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (aMMHUAaKa M YTIICKUCIIOTO Ta3a);

13) nposooums peakunu, MOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEUICCTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOpHI-, OpoMuI-, HOOUA-, KapOoHaT-, pocdar-, cumukar-,
cynb(dar-, TUAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS U HOHBl HU3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;



14) npumensime OCHOBHbBIC OINEPAIIMH MBICIIUTEIBHON ACATECIBHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3aINI0, BBISIBICHHE MPHUYNHHO-CIICICTBCHHBIX CBS3CH —
JUTST W3y4YEHUs] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIMHA;, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HaONIOJCHWE, W3MEpPECHHE, MOJCIUPOBAaHNE, SKCICPUMEHT (pEaJbHBIH W
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC

Ne | HaumenoBanue
1/ | pa3gesioB U TEM

KomnunuecTBO 4acoB

OnexTpoHHbIE (LU(PPOBBIE) 00Pa30BATEIBHBIE PECYPCHI

IPOrpPaMMBI
BCEro | KOHTPOJIb | MPaKTH4
HBIC €CKHe
paboThI paboThI
Paznen 1. [lepBoHauanbHble XUMUYECKUE TTOHITUSA
1.1 | XuMmus — BakHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN yIeOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 kmacc"
1 TIPAKTHYECKOM https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyalIbHBIC JTAOOPATOPHBIC
JIeSITEIbBHOCTH YeJIOBEeKa U TIPaKTUYECKHE 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 -tpenaxcep "O0nako 3HaHUH.
MIxoma". Xumus, 8 xnacc
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN y4eOHUK
Y XUMUYECKHE pEeaKun "Xnumus.8 knacc"
https://content.edsoo.ru/lab/ - IarepakTiBHBIC BUPTYalbHBIC JTAOOpATOPHBIE
U TIPaKTHUYECKHE PaboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTBITHI, SJIEKTPOHHBIE TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUI.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiacc — o6Gpa3oBaTeIbHbII HHTEPHET-PECYPC
Hroro no pazgeny 20




Pa3znen 2. Baxxnelimme npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB

2.1

Bosayx. Kucmopon.
[Tonsatue 06 okcugax

5

0

1

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

https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE TA00pATOPHBIC
Y IPAKTHYECKUE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUIA.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

2.2

Bonopon.
[Tonsarue o xkuciorax
H COJIAX

https://media.prosv.ru/content/item/reader/7896/ -3¢k TpOHHBIN y4eOHHK
"Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYallbHBIC Ta0OpATOPHBIC
U IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusa (SaHI/IMaTGJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI U TeCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.
[MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiiacc — oGpa3oBaTebHbII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIE
OTHOIIIEHUSI B XUMUU

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIN y4eOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUPTYallbHBIC TA0OPATOPHBIC
U IPaKTHYECKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMusa (SaHI/IMaTeJ'IBHble OIIBITHI, DJICKTPOHHBIC IIJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06s1ako 3HAHUIA.
[Ixoma". Xumus, 8 kiacc

https://www.yaklass.ru- IKiacc — oGpa3oBaTenbHBIIl HHTEPHET-PECYpPC




2.4

Bopa. PactBopsl.
[TonsiTne 06 OCHOBaHUAX

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

https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE Ta00paTOPHBIE
Y IPAKTUYECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3HaHUIA.
[Ixona". Xumus, 8 kiacc

https://www.yaklass.ru- SIKiacc — o6pa3oBaTeIbHbII HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeTUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -31eKTpOHHBIN y4eOHHK
"Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - UaTepakTiBHBIC BUpPTYallbHBIC Ta0OpATOPHBIC
U IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusa (SaHI/IMaTeJIBHBIG OIIBITHI, 3JICKTPOHHBIC IIJIAKATBI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06siako 3HAHUH.
[MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiiacc — oGpa3oBaTebHbII HHTEPHET-PECYPC

Hroro no pazneny

33

Pasznen 3. Ilepuonnueckuit 3akoH u [lepnoaunueckas cucrema xummnueckux anemMeHnToB /1. . Menneneesa.

CTpOGHI/IC aToMOB. XUMHYecKas CBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC pPCaKnuu




3.1 | [lepuoguyeckuii 3akoH U | 7 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIN y4eOHUK
[Tepuonuueckas cucrema "Xumus.& kimacc"
XHUMHYECKUX DIIEMEHTOB https://content.edsoo.ru/lab/ - IntepakTHBHBIEC BUPTYyalbHbIE TA00pATOPHBIC
1. . Menneneesa. Y IPAKTUYECKUE pabOThHI
CrpoeHue aToma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITH, YJIEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HaHUI.
[IIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKitacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
3.2 | Xummueckast CBsI3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII y4eOHUK
OxkucnuTenbHo- "Xumus.8 knacc"
BOCCTaHOBHTEJIbHBIC https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyalIbHBIC JTA0OPATOPHBIC
peakiuu Y TIpaKTUYeCcKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YJIEKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUH.
MIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- IKiiacc — oGpa3oBaTebHbII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME




9 KIIACC

Ne | HaumenoBanue KonunuaectBo yacos OnexkTpoHHbIe (IUPPOBBIE) 00pa30BaTEIbHbBIE PECYPCHI
/T | pa3/ieJioB U TeM
MIPOTrpaMMBbl
BCEro | KOHTPOJIb | MpaKTU4e
HBIC CKHUe
padoThI padoThI
Pasznen 1. BemecTBo 1 XuMHUYeCKUE peakun
1.1 | IToBTOpCeHUE M 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHHK
yriyoJieHne 3HaHUH "Xumus 9 knacc"
OCHOBHBIX Pa3JIeiiOB https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
Kypca 8 Kiacca nabopaTopHbBIC U MTPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
IIIxona". Xumus, 8 knacc
https://www.yaklass.ru- IKnacc — o0Gpa3oBaTelIbHBIN HHTEPHET-PECYpPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexkTpoHHbIl yueOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMUYECKUX PEAKIUI

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTyalbHBIC
nabopaTopHbIe U MPAKTUIECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
IIxoma". Xumus, 8 kiacc

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




1.3 | DnexTponuTHYecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHbIN yueOHUK
JTACCOIAALIUS. "Xumusa 9 kiacc"
XUMHUYECKHE PEAKIINH B https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYallbHBIE
pacTBopax nabopaTopHbIe U IPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKinacc — obGpa3oBaTeIbHBIN HHTEPHET-PECYPC
Hroro mo pazaeny 19

Pasznen 2. HeMeTaiuisl ¥ UX CO€IUHEHUS

2.1

OO1mras xapakTepucTUKa
XUMUYECKHUX JIEMEHTOB
VIIA-rpynmel. ['anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHHK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
nabopaTtopHbIe U IPAKTUIECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHbIE OIBITHI, JJIEKTPOHHBIE TIJIaKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
IIIxona". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

2.2

OO61as xapakTepucTuka
XUMHYECKUX DJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIIMHEHUS

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

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
1a00paTOpHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMHsg (SaHI/IMaTeHBHbIe OIIBITHI, SJICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC




2.3 | OGmiast xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHbIN yueOHUK
XUMUYECKHUX AJIEMEHTOB "Xumus 9 knacc"
VA-rpymmsl. A30T, https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYallbHBIE
docdop u ux 1abopaTopHbIE U IPAKTUUECKUE PaOOThI
COCMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIi HHTEPHET-PECYpPC
2.4 | Obmas xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbBIN yueOHUK
XUMHYECKHX JIEMEHTOB "Xumus 9 knacc"
IVA-rpymnmsr. https://content.edsoo.ru/lab/ - UnTepakTuBHBIC BUPTYaIbHbBIC
Yriepoa u KpeMHUN U nabopaTopHbIe U IPAKTUUYECKHE PaOOThI
UX COCAUHCHMS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnaako 3HaAHHIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro no pazneny 25
Pazgen 3. MeTanibl U UX COEIMHEHUS
3.1 | OGmue cBolicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-anexkTpoHHbIN yueOHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTYaJIbHBIC
1a00paTOPHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (SaHI/IMaTGHBHbIe OIIBITHI, SJICKTPOHHBIC TIJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC




3.2

Baxueiimniue Metauisl 1
WX COEIUHEHUS

17

2.5

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

https://content.edsoo.ru/lab/ - UntepakTHBHBIE BUPTYalbHbIE
1abopaTopHbIE U IPAKTUUECKUE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
IIxona". Xumus, 8 kinacc

https://www.yaklass.ru- SIKinacc — obGpa3oBaTebHBIN HHTEPHET-PECYPC

Uroro mo pazgeny:

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/-3nekTpoHHBII yueOHUK
"Xumus 9 knaacc"

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
nabopaTopHbIE U IPAKTUUYECKHE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OTbBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob1ako 3HaAHHIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKinacc — o0Gpa3oBaTelIbHBIN HHTEPHET-PECYPC

Uroro no pazneny:

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68







KonnuecTtBO yacoB

/T JlaTa n3ydeHus
Bcer | Kontpouns | IIpaktuuecku
Tema ypoka
o HBIC e
paboTst paboThl
1aH ¢akt
68 3) 6

1. | Ipenmer xumuu. Poias xumuu B 1 0 0
JKU3HU YETIOBEKA.

2. | XuMus B CUCTEME HayK. 1 0 0
MeTo/1p1 TO3HAHUS B XUMUHU.

3. | Ilpaktuueckas padota Ne 1. 1 0 1
«3HAKOMCTBO C IIPaBUIIAMHU
0e30MacHOCTH U MPUEMaMHU
paboThl B XUMHUYECKOM
naboparopuu. [IpaBuiia paboTs
B 1a0OpaTOpUU U IPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM).

4. | Tena u BemecrBa. Pusndeckue 1 0 0
CBOMCTBA BEIIECTB. ArperaTHoe
COCTOSTHUE BEIIIECTB.

5. | UncTele BElecTBa U CMECH. 1 0 0
CrniocoOblI pa3eneHust cMecei.

6. | I[Ipaktuueckas pabora Ne 2. 1 0 1
«Paznenenune cmeceit. Ouncrka
3arpsAI3HEHHOM MOBAPEHHON
COJIM».

7. | ATombr 1 Monekybl. [IpocTeie 1 0 0
Y CIIO’KHBIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YYCHHE.

8. | Xumuueckue 351eMeHThI. 3HAKH 1 0 0
(CUMBOJIBI) XUMHUYECKUX
9JICMEHTOB.

9. | 3aKkoH MOCTOSIHCTBA COCTaBa 1 0 0

BEILIECTB. XUMHUYECKAS
dbopmyna. BareHTHOCTH aTOMOB
XUMHYECKHUX 3JIEMEHTOB.




10.

CocraBlieHHE XUMHYECKIX
($hopMyJI IO BAJICHTHOCTH.

Haxoxnenne BaIeHTHOCTH
XUMHYECKHX DJIEMEHTOB I10

dbopmyie.

11.

OTtHOCUTENBHAS aTOMHAS
Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHas macca. Pemenue
3a/1a4 Ha BBIYHMCIICHUE
OTHOCHUTEJILHOW MOJICKYJISIPHOM
Macchl BEIIECTB.

12.

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEMHEHUH.

13.

PGIHeHI/Ie 3a1a4 Ha BBIYUCJIICHUC
MacCOBOM JOJH XUMHYECKOTO
aneMeHTa o gopmyie
COEIMHEHHS.

14.

Ddu3zndeckrue U XUMHUYECKIE
siBIIeHUS. XUMHYECKas
peaKnusi.

15.

IIpu3Haky u yciaoBus
MIPOTEKAHUS XUMUYECKUX
peaKuuu.

16.

3aK0oH COXpaHEHUsI MaCChl
Bemects. M.B. JIomoHOCOB —
Y4EHBIA-DHIUKIIONIEUCT.

17.

XHWMHUYECKUE YPABHEHMUS.

18.

TuIbl XUMHYECKUX PEAKIIUI
(coennHeHUs, Pa3I0KEeHUS,
3aMeIeHus, 0OMeHa).

19.

O00011eHNe U cCUCTEMAaTU3aIHI
3HAHUH 110 TEME
«IIepBoHavanpHbIE
XHUMUYECKHE TTOHITUSI.

20.

KonTponbhas padora Nel no
teme «IlepBoHavyanbHbBIE
XUMHWYECKUEC ITOHATHUS).




21.

Bo3nyx — cMmech razos. CoctaB
BO3]IyXa. 3arps3HeHUEe BO31yXa,
CHOCOOBI €10

[PENOTBPALLEHHUS.

22.

TennoBoii 3pPeKT XMMUIECKOI
pEaKIuu, MOHSATUE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHIOTEPMHUECKUX
peakuusx. Tormso.

23.

Kucnopon — xumuueckui
9JIEMEHT | IMPOCTOE BEIIECTBO.
O30H. Haxoxienue kuciopoja
B IIpupojie, GU3NYECKue u
XUMHYECKHE CBONCTBA.

24,

Crioco0b! morydeHust
KUCIIOpO/ia B JIaA00OpaTOpuu U
HPOMBIILICHHOCTH.
[IprMeHeHHe KUCIOopoa.
[Tonstie 00 OKCcUIax.

25.

[TpakTuueckas paborta No 3.
«[lonyyenue u cobupanue
KHCIIOPOJIa, U3YYEHHE €0
CBOWCTB.

26.

Bonopon — xumuueckui
JIEMEHT U MPOCTOE BEILECTBO.
Haxoxnenue B mpupoze,
CIOCOOBI TOJTYYEHHUS.

217.

dusnyeckue U XUMUYECKHUE
CBOWCTBA, TPUMEHEHHE
BOJIOPO/IA.

28.

[TpakTuyeckas padora Ne 4.
«[Tomyuenue u cobupanue
BOJIOPO/Ia, H3YYEHHE €TO
CBOMCTBY.

29.

IToHsTHE O KMCIIOTaX U COJIAX.

30.

Ypok 060011eHus 1
cUCTEeMaTH3alluy 3HAHUH

31.

Konrponsnas padora Ne2 o
teme: "Baxnelinue




COCTMHEHUST HEOPTAaHUYECKHUX
BEILIECTB: KUCIOPOJ, BOAOpo"

32.

KonnuectBo BemecTBa. MoJIb.
MomnsipHas macca.

33.

3akoH ABoraapo. MonsipHbIi
00BEM razos.

34.

Pemenne 3amay Ha
B3aMMOCBSI3b KOJIMUSCTBA
BEIISCTBA, 00HEMa U MacChl
ra3oB. Pacuérrl o
XUMUYECKHM YPaBHEHUSIM.

35.

PacuéThl Mo XuMH4YecKuM
ypaBHeHusM. [Ipumenenue
3aKoHa ABOTaJpo.

36.

du3nyecKue CBOWCTBA BOJBI.
XUMHYECKUE CBOWCTBA BOBI.
OcHoBanus. KpyroBopot BoJibl
B IIPUPOJIE.

37.

Bona xak pactBopuTeib.
PactBopsl. Haceliennsie u
HEHACBIILIEHHBIE PACTBOPBHI.
Pone pacTBOpOB B Ipupoae U B
JKU3HH 4YeJIOBEKa

38.

MaccoBas 10151 BEIeCTBa B
pactBope. Beruucnenus ¢
HCIIOJIb30BaHUEM IIOHATUA
«MaccoBas J0Js BEIECTBA B
pacTBope».

39.

[TpaxTnueckast pabora Ne 5
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEéHHON
KOHIIEHTPALUEH».

40.

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH ITO TEMaM:
"KoysmmuecTBEHHBIE OTHOIIICHUS
no xumuu. Boga. Pacteopsr"

41.

KonTponbnas padorta Ne3 no
temaM: "KoanuecTBEHHBIE




OTHOILIEHHUS 110 XUMUU. Bona.
PactBopsI"

42.

Knaccudukanmst
HEOPraHMYECKUX COCTUHCHUH.

43.

Oxcuipl: cocTas,
Kiaccudukanus,
HOMeHKJIarypa. [lomyueHue n
XUMHYECKHE

CBOICTBa OKCHJIOB

44,

OcHoBanus. Knaccudukamms
OCHOBAHHUH: NIEJIOYH U
HEpPacTBOPUMbBIC OCHOBAHUA.
Howmenkiiarypa ocHOBaHHiA.

45.

OcHoBaHUs: GU3HYECKHUE U
XUMHYECKHE CBOMCTBA,
CI0COOBI OJTyYEHUS

46.

Kucnotsr: cocras,
KJaccupukanus,
HOMEHKJIaTypa, pusmueckue
CBOMCTBA

47.

Kucnortsl: xumuueckue
CBOICTBa, CIIOCOOBI OJTYUEHUS.
P akTUBHOCTH METaIUIOB

48.

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTYy4YEHHUS, B3aUMO/ICHCTBUE
COJIeH ¢ MeTalIaMH,
KHCJIOTAMU, IIEI0YaMH U
COJISIMHU

49.

FeHeTI/IquKaSI CBi3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHMI.

50.

[TpaxTiueckas paborta Ne 6.
Penrenue OKCIICPUMCHTAJIBHBIX
3a7a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COCIMHEHUI)

o1.

Brprunciienus o ypaBHeHUSIM
XAMHUYECKON peaKkun




52.

Ypox 06001IeHNS 1
CUCTEeMAaTH3alusl 110 TEME:
"Bakneiue npeicTaBuTeNu
HEOPraHWYECKUX BEIecTB"

53.

Kontponbnas padora Ne4 mo
teme "Baxuelue
MPEICTaBUTENN
HEOPraHWYECKUX BElecTB"

54.

IlepBbIie MONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynax
CXOJHBIX JIEMEHTOB.
OJeMeHThl, KOTOpble 00pa3yIoT
amQoTepHble OKCHUJIBI U
TUAPOKCHUJIBI.

55.

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHUX d1eMeHTOB JI.1.
Mengeneera. [lepuospl,
TPYMIbI, OATPYIIHI.
DU3NYECKUI CMBICT HOMEPOB
MEepUOJIa UTPYIIBI

56.

Crtpoenue atomoB. CoctaB
aTOMHBIX siaep. M30TomB!L.
ONEKTPOHBI.

57.

CtpoeHune IIEeKTPOHHBIX
000J104€eK aTOMOB NepBbIX 20
XUMHUYECKHX 3JIEMEHTOB
MEPUOJNYECKON CUCTEMBI

. . Menneneena

58.

XapakTeprucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
Ilepnonnueckoit cucreme /1. Y.
Meneneesa.

59.

3aKOHOMEPHOCTH U3MEHEHUS
paanyca aTOMOB XUMHYECKUX
AJIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYE€CKUX CBOWCTB MO
rpyIIaM U MEePUOIaM.




60.

3nauenue [leprnoandeckoro
3akoHa u [lepunoanueckoi
CHCTEMBI XMMUYCCKHX
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU
u npaktuku. /. . Mennenees
— YYEHBIN U IPakIaHNH.

61.

XHUMHU4YECKas CBA3b.
KoBanenrnas (nonsipHas u
HENOJIsIpHast) CBA3b.
DIEeKTPOOTPULIATEIIBHOCTD
XUMHUYECKHX DJIEMEHTOB.

62.

HMonnag xumuyeckas CBSI3b.

63.

CrereHp OKHUCIIEHUS.

64.

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINH.

65.

Hpoueccm OKHUCJICHUA U
BoccTaHOBJIeHU. OKHCIUTEIIH
N BOCCTaAaHOBUTCIIN.

66.

CocraBieHue ypaBHEHU
OKHCITUTEIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKuHﬁ n
CXEM 3JIEKTPOHHOTO OanaHca.

67.

[TpomexxyTouHast aTTecTalus 3a
Kypc XUMHH 8 Kiacca.

68.

Hrtoroseiit ypok




/o

Tema ypoka

KonunuecTtBo uacoB

BCETO KOHTPOJITb
HBIC
paboThl

[IpakTruecku
e
paboThl

JlaTa ninaH.
N3Y4YECHUS

68 4

MJ1aH bakt

[lepuoanueckuii 3aK0OH.
[lepuoauueckas cucrema
XMMHYECKHX IJIEMEHTOB
J. 1. Menaeneena.
CtpoeHue aTOMOB.

3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
XUMUYECKHUX AJIEMEHTOB
MEPBBIX TPEX MEPUOAOB,
KaJIs, KaJIbLIUS U UX
COECTMHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM B
MEPUOJNYECKON CUCTEME U
CTPOCHHUEM aTOMOB.

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB.

XUMHYEeCKHE CBOMCTBA
BEIIESCTB, OTHOCSIITUXCS K
pa3IMYHBIM KJaccam
HEOPraHUYECKHUX
CO€OUHEHMH, NX
TeHEeTUYECKas CBI3hb

CTpoeHue BelecTBa: BUAbI
XUMHYECKOM CBI3U. THUIIBI
KPHUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB




BElIeCcTBa OT THIa
KPUCTAIIIMYECKON pelETKU

Knaccudukanus
XMUMHYECKUX PEaKIIUi 1Mo
Pa3IUYHBIM MIPU3HAKAM.
DK30- U SHJIOTEPMHUYECKHUEC
PEaKIuK, TEPMOXUMHUYCCKUE
YpaBHEHUS.

ITonsiTHE O CKOPOCTH
XUMUYECKON PEaKLUH.
[loHsiTHE O TOMOTE€HHBIX U
FeTEePOreHHBIX PEaKLHUSIX.
@DakTOophl, BIUAIOIINE HA
CKOpPOCTh XUMHYECKOU
peakuumu.

OO6patumbie U HEOOpaTUMBIE
XUMHUYECKHE PEaKIIUH.
XUMHUYECKOE PABHOBECHE.
®DakTophbl, BIUSIONIUE HA
CMEIIeHNE XUMHYIECKOTO
paBHOBECHSI.

OKHUCIIMTENIBHO-
BOCCTaHOBHUTEJIbHEIC
peaKklyu, SJIEKTPOHHBIN
0OajlaHC OKHMCIUTEIBHO-
BOCCTAaHOBHUTEIbHOU
peakiuu.

10.

CocraBieHue ypaBHEHUH
OKHCJIUTEILHO-
BOCCTAHOBHUTEIHHBIX
peaKIuii C UCTIOTb30BAHUEM
METO/Ia 3JIEKTPOHHOTO
OajaHca.

11.

Teopus 3AEKTPOIUTUYECKON
JUCCOIMAIMU. DIEKTPOIUTHI
Y HEANNEeKTPoauThl. KaTHoHsI,
aHWOHBI. Mexanu3m




JYICCOIIMAIINH BEIIECTB C
Pa3JIMYHBIMHU BUJIAMU
XAMHUYECKOH CBSI3U.

12.

Peakiinu HoHHOrO 0OMEHa,
YCJIOBHS MX MTPOTCKAHUS.
HNonnbie ypaBHEHUS
peaKIui.

13.

XUMHYECKHE CBOMCTBA
KHCJIOT B CBETE
NpeACTaBICHUIN 00
3JICKTPOJIUTUYECKON
JIMCCOLIMAIIHH,

14.

XUMHYECKHE CBOMCTBA
OCHOBAHHI B CBETE
npeCcTaBIeHUN 00
3JICKTPOJIUTUYECKON
JIMCCOLMAIIHH,

15.

XUMHUYECKUE CBOMCTBA
COJIEH B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
nuccoruanuu. [lonsitue o
TUAPOIIU3E COJIEH.

16.

KauecTBeHHbIE peakyy Ha
KATHOHBI U AHUOHBI.

17.

[TpakTuyeckas padora Nel.
Pewenne
HKCIIEPUMEHTAIBHBIX 33734
0 TeMe
"DneKTponuTHYeCcKas
aucconuanus”

18.

Ypok 060011eHus 1
CHCTEeMaTU3alluK 3HAHHH 110
TeMe: BemiecTBo u
XUMHUYCCKasA peaKumI.




19.

KoHnTtponbhas padoTa mo
TeMme: BemecTtBo u
XUMHUYECKas PEaKIlusl.

20.

OO61mas xapakTepucTHKa
rasioreHoB. CTpoeHue u
buznyeckue cBoiicTa
MPOCTHIX BEIIECTB —
raJIOr€HOB.

21.

XnopoBogopoa. CosiHast
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJIyYCHHE,
npuMeHeHne. KauecTBeHHas
peaKIus Ha XJIOPUI-HOHBI.

22.

Du3noI0ruIecKoe IeicTBIE
XJIOpA U XJIOPOBOIOPOA HA
OpraHu3M YeJIOBEKa.
Baxueime xXJ1opuibl U UX
HaXO0XJEHUE B MPUPO/IE.

23.

[TpakTrueckast padota Ne2.
ITonyuyenue conssHOM
KHUCIIOTBI, U3YUEHHE €€
CBOWCTB.

24.

OO11as xapakTepuCTHKa
aneMeHTOB VIA-rpynisl.
Oco0OeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIC
CTETICHU OKHCIICHUSI.

25.

CrtpoeHnue u cBOICTBa
MPOCTHIX BEIIECTB —
KHCJIOPO/ia ¥ CEPHI.
AmoTponHbie
Moau(UKAIIIH.

26.

CepoBonopon, cTpoeHue,
du3nueckre 1 XUMHUYECKHE
cBoiicTBa. OKCHJIBI CEPBI KaK




MNpEaACTAaBUTEIIN KUCIIOTHBIX
OKCHJIOB.

27.

CepHas Kucniora,
buznyecKkne 1 XUMHUYECKHEe
cBoiicTBa. Cosii cepHOM
KHUCJIOTBI, KaueCTBEHHAs
peaxius Ha cynb(ar-uoH.
IIpumenenue cepHou
KHUCJIOTBI.

28.

[TpombITIIeHHBIH cr10co0
IIOJIy4EHUS CEPHOU KUCIIOTHI.
Pewenne 3anau Ha
HaXO0XJIEHNE MacCOBOH J10JIH
BBIXO/1a TPOJYKTa peakuu

29.

Haxoxaenue cepsl u €€
COCIMHEHUH B IPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKarOILEH Cpebl
COEIMHEHUSIMU CEPbI
(KUCIIOTHBIC TOXK/IH,
3arpsi3HEHUE BO3/lyXa U
BOJI0OEMOB)

30.

OO61as xapakTepuCcTHKa
3J1IeMEHTOB V A-TpyNiibl.
A30T, pacnpocTpaHeHue B
npupoze, Gpuznveckue 1
XMMHUYECKHE CBOMCTBA.
Kpyrosopor a3ora B

MIPUPOJIE.

31.

AMMHUax, ero ¢puznueckue u
XHMHYECKHUE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHUE.
Conu aMMOHHUS.

32.

[TpakTiueckast pabota Ne3.
ITonyyenue ammuaka,
M3yYEHHE €TI0 CBOMCTB.




33.

A3oTHas KHCI0Ta, €&
bu3HYeCKre U XUMHUIECCKIE
cBoricrBa. Hurpartsl.

34.

Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaYECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHYECKOe 3arpsi3HeHue
OKPYXKaroILE Cpebl
COEIMHEHUSIMU a30Ta.

35.

®Docdop, annoTponHbie
Moaudukauu docdopa,
buznyecKkue 1 XUMUYECKHE
CBOWCTBA.

36.

Oxkcun dpochopa(V) n
docdopHas Kuciora,
bu3nvecKue 1 XUMHUECKHIE
CBOWCTBA, MTOJTyYCHHE.
Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
yI00peHwUil.

37.

Yraepon, amaoTpOIHbIE
Moudukanmm,
pacmpocTpaHeHHe B
npupoe, GU3NYecKue u
XHMHYECKHE CBOMCTBA.
AncopOrius.

38.

Okcuasl yraepojaa, ux
¢du3nueckre 1 XUMHUYECKHE
CBOIICTBa, MTOJIyYEHUE U
npuMmeHenue. [lpaktnueckas
pabota Ne4. [Tonmyuenue
YIJIEKHUCIIOTO Tas3a.
KauecTBenHas peakuus Ha
KapOOHaT-HOH.

0.5

39.

YronpHasg KHCI0Ta U €€
COJIH, UX (PU3UYECKHE U
XMMHYECKHUE CBOMCTBA,




HOJTy4YeHHE ¥ IPUMEHEHHUE.
KauecTBeHHas peakuus Ha
KapOOHAT-HOHBI.

40.

[TepBoHayanbHbIC TOHATHUS
00 OpraHMYECKUX BEIIECTBAX
KaK O COeTUHEHUSIX
yraepoaa. Ux coctaB u
XUMHUYECKOE CTPOCHHUE.

41.

[TousiTre 0 OMOIIOTUYECKH
BaKHBIX BEIIIECTBAX: KUPaX,
Oenkax, yrieBojax — M HX
POJIM B JKU3HU YEIIOBEKA.

42.

KpemHuii, ero ¢pusndeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHUE.
CoenuHeHus KpeMHUS B
npupoje. Baxuenme
CTPOUTENIbHbIE MaTEePHAIIBI:
KepaMHUKa, CTEKJIO0, IEMEHT,
0eTOoH, Kene300€TOH.

43.

OO6mue npeacraBieHus 00
okcuze kpemuusa(IV) u
KPEMHHEBOU KUCIIOTE.
CUIIUKAaThI, X
UCIIONIb30BaHUE B OBITY,
MEJUIINHE,
MIPOMBIIIICHHOCTH.

44,

[TpakTuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxkueiime
HEMETAJIIBI U KX
COCTUHCHHUS

45.

Ypok 060011eHus 1
CHCTEeMAaTU3aliH1 3HaHHUH 110
TeMme: Hemeranabsl u ux
COCIMHCHMUS.




46.

KoHnTtponbhas padoTa mo
teme: Hemeramier n ux
COCMHEHUSI.

47.

OO0was xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAHUHU UX
HIOJIOXKEHHUS B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB

. . Menaeneena u
cTpoeHus atToMoB. CTpoeHue
METaJIJIOB.

48.

DIJIEKTPOXUMHUYECKUH Psif
HaIPSKEHUN METaJIOB.
d)nanecmxle U XUMHUYCCKHEC
CBOMCTBAa METAJLIIOB.

49.

O61mure crocoOb! MOTy4YeHUS
MetaiioB. ITousTue o
KOPpPO3UHU METAIIIIOB U
OCHOBHEBIE CIIOCOOBI 3aIIIUTHI
OT KOPPO3HH.

50.

Cmnagsl (CTalib, 4yTYH,
TIOpaIFOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

51.

[IlenoyHbIE METAILITBI.
Haxoxnenue B mpupoze.
PuU3NYECKNE U XUMUYECKHE
CBOICTBa (Ha pUMepe
HaTpUA U KaJus).

52.

OKcuasl ¥ TUAPOKCHIBI
HaTpHs U Kajusl.
IIpuMeHeHne mEenoYHbIX
METaJUIOB U UX COCIMHEHUN.

53.

[Ienouno3eMeIbLHBIS
MeTauiel. HaxosxneHue B




npupone. duzndeckue u
XUMHUYECKHE CBONCTBA
Mar"Husa U KaJblusl.

54.

Baxxueiinne coetuHeHN
KaJIbIHS (OKCHI, THAPOKCHUI,
COJIN).

55.

JKéctkocTh BOJBI M CITOCOOBI
€€ yCTpaHEeHHs.
[TpakTuyeckas padora Neb.
JXKéctkocTh BOJBI M METO/IBI
€€ yCTpaHEeHHUs

0.5

56.

Breraucnenus mo
YpaBHEHUSAM XUMUYECKHUX
pEeaKuuii, €CIIM OJIUH U3
peareHTOB J1aH B BUJE
BOJIHOT'O pacTBOpa C
U3BECTHOU MacCOBOH JOJIEH.

S7.

Amomunuit. [lonoxenue B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHUX HJIIEMEHTOB

. . MeHnneneeBa, CTpOCHUE
atoma. Haxoxnenue B
npupojae. dusnueckue u
XMMHUYECKHE CBOMCTBA.

58.

AmMdoTtepHble cBOHCTBa
OKCHJa U THJIPOKCH/IA
AITIOMUHUSL.

59.

Keneso. [lonoxenue B
NIEPUOIUYECKON CUCTEME
XUMHUYECKHUX AJIEMEHTOB

. . MenneneeBa, CTpOeHUE
atoma. Haxoxnenue B
npupoae. dusnyeckne n
XUMHYECKHE CBOMCTBA.




60.

Oxcuipl, THIPOKCUIBI 1
cosmm xkene3a(ll) n
xeneza(Ill).

61.

ITpakTrueckas padota Ne 7.
Pemrenne
SKCTIIEPUMEHTAIbHBIX 337124
o Teme «Bakaenmue
METaJUIbl U UX COCIMHCHHUS)

62.

[TpakTuyeckas padora Ne 8.
Pacno3naBanue
HEOPraHWYECKUX BEILECTB C
ITOMOIIBIO KaUEeCTBEHHBIX
peaKIuii Ha HOHBI.

63.

Pemenne 3amay Ha
BBIYHUCJICHUA 110 ypaBHeHI/ISIM
XUMHYECKUX peaKIui, eciu
OJIMH U3 PEarcHTOB JIaH B
W30BITKE U COJICPKUT
IIPUMECH; MaCCOBOM 101
BBIX0Ja IPOAYKTa pPEaKILNU

64.

Ypox 06001IeHNS 1
CUCTeMAaTH3aINH 3HAHU 110
Teme: «MeTabl U uX
COCTUHEHUS.»

65.

KonTponbnas padota no
TeMme: «MeTaJuIbl U UX
COEINMHEHMUS.

66.

BemectBa u matepuansl B
MOBCEIHEBHOW KU3HU
YeJ0oBeKa. XUMHUS U
3n0poBbe. bezomacHoe
WCIIOJIb30BaHHUE BEUIECTB U
XUMHYECKHUX PEAKIUN B
ObITY.




67.

Hrorosas arrectanus mo
XHUMHH 32 KypC OCHOBHOM
IIKOJIbBI

68.

OCHOBEI PKOJIOTHYECKOH
IPaMOTHOCTH. XUMHUUYECKOE
3arpsi3HEHUE OKPYKaromen
cpenbl. Ponb xumuu B
PEIICHUH KOJIOTHYECKUX
pooJIeM.
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