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HHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XuMuu Ajisi 00yJaromuxcs 8-9 kKIaccoB cocTaBieHa Ha ocHoBe TpeOoBaHMIA
K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM IMPOrpaMMbl OCHOBHOTO 00mIero o06pa3oBaHus,
NpeJCTaBICHHbIX B DenepanibHOM TOCYyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE OCHOBHOTO OOIIETO
o0Opa3oBaHus, C y4€TOM pacnpeeNEHHbIX M0 KiaccaM MPOBEPSIEMbIX TpeOOBaHUMN K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTeNIbHOW IMPOrpaMMBbl OCHOBHOTO OOIIEr0 0Opa3oBaHWs W SJIEMEHTOB COJEPKAHMS,
MPEJCTABICHHBIX B Y HUBEPCATIHLHOM KOIU(PHUKATOPE MO0 XHMMHH, a TaKKe Ha ocHOBe [IprMepHOii mporpamMmbl
BOCIIUTaHMs OOy4aroluXcs IpU IMOJIyYEHMH OCHOBHOIO oO1ero odpazoBanus u ¢ yuérom Konuennuum
npenojaBaHusl  ydyeOHoro mpeamera «XWMHS» B 00pa3oBaTeNbHBIX —opraHmzanusx —Poccuiickoii
@denepauuy, peanu3yoOIUX OCHOBHbIE 00I11eoOpa3zoBarenbHble IporpaMmbl (yrB. Pemenuem Koinerun
Munnpocseuienust Poccun, nporokon ot 03.12.2019 N [1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMUS»

Bxnaxg ydebnoro mpemmera «Xumus» B JOCTHXKEHHE IIeJied OCHOBHOTO OOIIero oOpa3oBaHHS
00yCJIOBJICH BO MHOTOM 3HAQUEHHEM XHUMHUYECKOW HAayKd B TIO3HAHWU 3aKOHOB TPUPOJBI, B Pa3BUTHH
MIPOU3BOIUTENBHBIX CHJI OOIIIECTBA M CO3/IaHUM HOBOM 0a3bl MaTEpUAILHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PACIpPOCTpaHWIA CBOE BIMSIHUE HA BCE 00JIACTH
YEJIOBEUYECKOTO CYIIECTBOBAHUA, 3ajaja HOBOE BHJICHHE MHpPA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOHM KYJIBTYpPbl, HEOOXOTUMBIM YCIOBHEM >KH3HM OOIIECTBA: 3HAHWE XUMHUHU CIY’)KUT OCHOBOW ISt
(hopMuUpOBaHUS MUPOBO33PEHUS YETIOBEKA, €0 MPEACTABICHUI O MaTepUaIbHOM €IWHCTBE MUPA; BAXKHYIO
posib WrpatoT (GopMuUpyeMble XUMHEH MPEICTaBICHUS O B3aMMOIPEBPAIICHUSX DHEPTUU U 00 DBOJIIOIUHU
BEIIIECTB B MPUPOJIC; COBPEMEHHAs] XMMMUsI HAlpaBlieHa Ha PEIICHHE TJIO0AIBHBIX MPOOJIIEM YCTOWMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTreTUYECKOW, MHUIIEBON M HSKOJOTHYECKOW OE30TacHOCTH,
poOJIeM 31paBOOXpPaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3Hau€HUs XUMUU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMUMHYECKOTO 00pa3oBaHud. B miaHe counmanmu3aly OHO SBJISIETCS OJHUM M3 YCIOBUH (OPMUPOBAHUS
MHTEJJIEKTa JJMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XUMHUUYECKHE 3HAHUSI HEOOXOIUMBI JJIsl MPUOOPETEHUS 00IIEKYIbTYPHOTO
YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCSA B COLIMYME W OTBETCTBEHHO y4acTBOBAThb B MHOI00Opa3zHOM
KU3HU OOIIeCTBa, JUIsl OCO3HAHMUS BaKHOCTU Pa3yMHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U 3JI0POBBIO
IpYrux, K OKpYKarolel mpupoIHOi cpese, Uisi TPaMOTHOTO MOBEIEHUS MPH MCIIOIb30BAHUH PA3IUYHbIX
MaTepHUaIoB U XMMUYECKHUX BEIIECTB B MOBCEAHEBHOM KU3HMU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOW MIKOJIE SIBIISIETCS 0a30BBIM 10 OTHOILIECHHIO K CHCTEME
obmiero xuMuuyeckoro oOpazoBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yeT
npucymue oOImeMy XUMHUYECKOMY OOpa3oBaHUIO  KIIIOUEBBIE LEHHOCTH, KOTOPbIE  OTpPakKaroT
roCcy/lapCTBeHHbIE, OOIIECTBEHHbIE W WHAMBHIyaJbHbIE NOTPEOHOCTH. DTUM ONPENENSIECTCS CYIIHOCTh
oOmieil crparerun oOydeHHs, BOCIIUTAHUS W Pa3BUTHUS OOYJAIOMIMXCS CPEACTBAMH Y4eOHOTO IMpenMeTa
«XUAMUS».

N3yyenne mnpeamera: 1) cHocoOCTBYeT peanu3allid BO3MOXKHOCTCH JJIsi CaMOpa3BUTHA H
(dbopMUpOBaHUS KYABTYpPHl JUYHOCTH, €€ OOmied M (DyHKIHMOHAIbHOW TpaMOTHOCTH; 2) BHOCUT BKIaJ B
(dbopMHUpOBaHKHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEM MOJIPOCTKOB, HABBHIKOB HMX CaMOCTOSTEIBLHOMN
y4eOHOM JIeSATENbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
TIOBCETHEBHOM JKM3HHU, TaK U B MPO(ecCHOHAIBHON AeSITENFHOCTH; 3) 3HAKOMHUT CO CHENU(PUKON HAYYHOTO
MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI LIEJOCTHOTO B3IJsa Ha €IWHCTBO MHPUPOABI U YENOBEKA, SBISETCS
OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUH €CTECTBCHHO-HAYYHOW TPAMOTHOCTH TOAPOCTKOB; 4)
crocoOcTByeT (pOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJIE, K
Yel0BEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIHHUKOB.

Haspannple HampaBieHus B OOyu4eHUM XHUMHH OOeCHedMBarOTCs CHENUGUKON colepsKkaHus
mpeaMeTa, KOTOPBIN SBISETCS MeJaroruueckyd aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKU XMMHUHU Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.



Kypc XuMuUM OCHOBHOM IIKOJBI OpPUEHTHPOBAH HAa OCBOEHHE OOY4arOIIMMHUCS  OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPHIX TOHSATHA M CBEIEHHH 00 OTHENbHBIX OOBEKTaX OpraHUYeCcKOM
XUMHH.

Crpykrypa copaepxaHus mpeaMera cGOpPMHUPOBAaHA HAa OCHOBE CHUCTEMHOIO IOJAXOJAa K €ro
n3yueHuto. CojaepxaHUe CKIIAAbIBAETCS U3 CHUCTEMBl NOHSTUH O XMMHUYECKOM 3JIEMEHTE U BEILECTBE U
CHCTEMBI TMOHATHH O XMMHYECKON peakuuu. OOe 3T CUCTEMbI CTPYKTYPHO OPraHM30BAaHbBI MO MPUHIIUITY
II0CJIEJOBATEIBLHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX IPEJCTABIECHUN PAa3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIPHOIO YY€HHsI KaK OCHOBBI BCErO €CTE€CTBO3HaHuA, ypoBHs Ilepuommueckoro 3axona /J[. .
MenzeneeBa Kak OCHOBHOIO 3aKOHa XUMHUHM, YYEHHUS O CTPOCHHMM aroMa M XUMHUYECKOW CBS3H,
IPEJCTABICHUNA 00 3IIEKTPOJIMTUYECKOM IUCCOLMALMU BEIIECTB B PACTBOpax. leopeTHdecKue 3HaHMs
paccMaTpuBalOTCd HAa OCHOBE OHMIMPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pa3BHUBAIOTCA
MIOCJIEJOBATENILHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOJHSS (YHKIHU OOBSICHEHHS U MPOrHO3MPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEN IPAKTUUECKOTO IIPUMEHEHUS 1 MOJIy4EHUSI U3Y4aeMbIX BELIECTB.

Taxas opranusanus couepkaHus Kypca CliocoOCTBYeT IIPEACTAaBICHUI0 XMMUYECKON COCTaBIISIONIEH
HayyHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTeMHOM mpupoibl. Tem caMbIM oOecrneuyuBaeTcsi BO3MOKHOCTD
(dbopMupoBaHMs y 00OydyaroUIMXcs HEHHOCTHOTO OTHOIIEHMSI K HAyYHOMY 3HAHMIO U METOJaM IMO3HAHUS B
Hayke. BaXHO Takke 3aMEeTUTh, YTO OCBOCHHE COJIEpP KaHMsI Kypca IPOUCXOJUT C MPUBJICYEHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5—7 xinaccb» 1 «Pu3nka. 7 KJacc».

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HampaBieHHIO TNEpPBOCTENEHHON 3HAYMMOCTH IpPH peanu3alui o0pa3oBaTeIbHbIX (DYHKUIUN
npeaMera «XUMHUsD TPAJIUIUOHHO OTHOCAT (POpMUpOBaHKE 3HAHUI OCHOB XUMHUYECKOIN HayKu Kak 00J1acTu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKON NESTeTbHOCTH YeNOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHpPOBOH KyJabTYphl. 3ajada IpeaMeTa COCTOUT B (POPMHpPOBAHUM CHUCTEMBbl XMUMHYECKUX 3HAHUM —
BOKHEHIINX (aKTOB, TOHATUH, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX 000O0IIeHH
MHPOBO33PEHYECKOTO XapakTepa, SA3blKa HAyKH, 3HAHUM O HAy4yHBIX METOAAX H3Y4YCHMs BEIIECTB H
XMUMUYECKUX peakuuil, a Takxke B (OPMHPOBAHMM U DPA3BUTUU YMEHMH M CHOCOOOB JAEATENBHOCTH,
CBSI3aHHBIX C IJITAHUPOBAHHEM, HAOIIOACHUEM U MPOBEICHUEM XMMHUYECKOTO 3KCIIEPUMEHTA, COOIIOAEHUEM
IpaBUJI 0€30MACHOr0 OOPAIIEHUS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ 5TuM nenu u3y4eHus mpeaMeTa B IMPOrpaMMeE YTOYHEHBI U CKOPPEKTHUPOBAHBI C Y4ETOM
HOBBIX TIPHOPUTETOB B CHCTEME OCHOBHOTO o0miero ooOpasoBanus. Ceroanss B oOpa3oBaHMH 0CO00
3HaYMMOM NpU3HAETCS HAIPABICHHOCTh OOY4YEeHHUs Ha Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE
e€ uHTe/uleKTa M oOmed KyabTypbl. OOydeHHE YMEHHIO Y4YUTbCS M IPOJOJDKAaTh CBOE oOpa3zoBaHue
CaMOCTOSTEJIBHO CTAHOBUTCS OJIHOM U3 BakKHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM 1pu U3y4EeHUHU IpeJMeTa B OCHOBHOM 1IKOJIE JOMUHMPYIOIIEe 3HaYeHne Iproopen
TaKHe LENH, KaK:

—  (opmHpoBaHHE HHTEIUIEKTYaJlbHO pPa3BUTON JIMUHOCTH, TIOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO pEIIEHUH, CHOCOOHOW afanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBUAM JKU3HU;

— HaIlpaBJIEHHOCTb OO0YYEHHUS Ha CHCTEMAaTHYEeCKOe MPHOOILICHHE ydyalllUXcs K CaMOCTOATENIbHOM
[I03HABATEIbHOMN NIEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (GOPMUPYIOIIMM MOTHBALMIO M pPa3BUTHE
CIOCOOHOCTEH K XUMHUU;

— o0ecrieyeHHe YCIOBHi, CIOCOOCTBYIOLIIUMX IPHOOPETEHHI0 OOydYaroUIMMHCA  OIbITa
pa3sHOOOpa3HOW  JESATENbHOCTH, IO3HAHMS M CaMOINO3HAHMs, KIIOYEBBIX HAaBBIKOB  (KJIIOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpCAIbHOE 3HaYeHHE JJIS pa3IMYHBIX BUJOB JEATEIbHOCTH;

— (opMupoBaHHe yMEHUI OOBACHATh M OLEHUBATH SBJICHUS OKPYXKAIOIIEr0 MUPa HAa OCHOBAHUHU
3HAHWUM U OIIBITA, NOJYYEHHBIX IPU U3YYEHUU XUMUU;

—  (opMupoBaHHe y OOYyYalOUIUXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHMUMAHUS II€HHOCTU
XUMUYECKUX 3HAHUHU JUIs BBIPAOOTKHM HKOJIOTMUECKH L€1ecO00pa3HOro TOBEACHUS B OBITY M TPYIOBOMH
JESITEILHOCTH B LIETISIX COXPAHEHUSI CBOETO 3[J0POBbs M OKPYXKalOIled PUPOIHON CPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIIUTaHMIO Ha
OCHOBE YCBOCHHS OOIIEUeNIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTHU JalbHEUIIEro o0ydeHus.



MECTO YYEBHOI'O IIPE/IMETA «XUMMWS» B YYHEBHOM IIJIAHE

B cucreme obmero o6pa3oBaHus «XUMHS» TPH3HAHA OO0S3aTENBHBIM YY€OHBIM TMPEAMETOM,
KOTOPBIH BXOJUT B COCTaB MpeAMETHON 00macTi «EcTeCTBeHHO-HAYYHBIE TTPEAMETHI».

VY4eOHbIM IJIaHOM Ha e€ M3ydeHHe OTBeJeHO 136 y4eOHBIX 4acoB — IO 2 4. B HEAETIO B 8 u 9
KJIaCCaX COOTBETCTBEHHO.

COJAEP)KAHME YYEBHOI'O IPEJIMETA

8 KJIIACC

[TepBoHAYATBHBIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Ponb X¥MuUM B KU3HU 4elloBeka. Tema u BemectBa. PU3MYECKHE CBOMCTBA
BEILIECTB. ArperarHoe CoCTOsiHHE BemiecTB. [IoHATHE O MeTOnax MO3HAHWS B XMMHUH. XUMHUS B CHCTEME
Hayk. Uncrele BemecTBa u cmecd. CriocoObl pa3eNieHusi CMECei.

ATOMBI U MOJICKYJBI. XHUMHUYECKUE dJIeMEHThI. CHMBOJIBI XUMHUYECKHX JJIeMEHTOB. [IpocTeic u
CJIOJKHBIE BEIECTBA. ATOMHO-MOJIEKYISIPHOE yUEHHE.

Xumndeckas popmyia. BaqeHTHOCT aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHass aToMmHasi Macca. OTHOcWUTENbHAs MOJICKYJsipHass macca. MaccoBasi 107s
XUMHUYECKOTO JIEMEHTA B COCAMHEHUH.

dusnyeckue U XUMHYECKUE SBJICHUS. XUMHYECKas pPeakius W e€ NMpHU3HAKWA. 3aKOH COXpaHCHUS
Macchl BemIecTB. XHMHYECKHE ypaBHeHHUs. Kiaccupukamus XUMUYECKHX peakiui (CoenuHEHUs,
pasnoKeHus1, 3aMEeIEeHUsI, 0OMEHA).

XUMUYECKUH OSKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TMOCY/I0#, ¢ MpaBuiaMH pabOThl B
naboparopur U TpuEMamMu oOpameHus ¢ JabopaTOpHBIM OOOpPYIOBAHHEM; H3Y4YCHHE W OIHCAHHE
(MBUYECKUX CBOMCTB OOpPa3I0OB HEOPraHMYECKUX BEIIECTB; HAOMIOACHUE (PU3NUECKHX (TUIaBJICHHE BOCKA,
TasiHUE JIbJa, pacTUpaHHUe caxapa B CTYINKe, KHIIEHHE U KOHJEHCAlHsI BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH,
MPOKaJMBaHNUE MEIHOMW MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOM) SIBJICHUH, HAOJIIOICHUE U OTMCAHNE
MPU3HAKOB MPOTEKAHMUSI XUMHUUYECKUX peakiuil (pa3fokeHue caxapa, B3aUMOJCHCTBHE CEpPHOM KHUCIOTHI C
XJopuaoM Oapus, paznoxenue ruapokcuaa menu(ll) mpu HarpeBaHwH, B3aMMOJCUCTBHE Keie3a ¢
pactBopom conu Meau(Il)); n3ydenune cnocoboB paszeneHus: cMecei (¢ MOMOIIBI0 MarHnuTa, (PHIIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIULSLMS, XpoMmaTorpadus), IpoBeJeHHE OYHCTKU MOBAPEHHOW COJIM; HAONIOJIEHUE U
ONHCAHUE PE3YJIbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl; CO3/IaHue
Mozenel MOJIeKy (IapoCTeP>KHEBBIX).

Bakueiiniye npeicTaBuTENN HEOPraHMUECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — snemeHT u mpocTtoe BeuiecTBo. Haxoxaenue
KHCTIOpO/ia B MpHpoje, pusnueckue U XuMU4Yeckue cBoicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopoaa. CriocoObl NOTy4eHHs KUCIOpoa B 1ab0paTopuu U NMpoMbluieHHOCTU. KpyroBopot kuciopoaa
B nipupoae. O30H — ayyIoTporHas MoaudUKaIus KUCIOPOaa.

TemnoBoit 2P PekT XUMUUECKON peakIii, TePMOXUMUYECKIE YPaBHEHHS, SK30- U SHIOTEPMHUUECKUE
peakiuu. TOTIMBO: Yroiab U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CIIOSL.

Bonopon — nsnemeHT u mpoctoe BemiecTBo. HaxokaeHwe Boaopoia B mpupoie, Qpu3ndeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oTy4deHus. Kuciotsl u comu.

KonunuectBo BemectBa. Monb. Monsipuas macca. 3akoH ABorafpo. MouspHbiii 00bEM ra3oB.
Pacy€tbl Mo XUMHUECKUM ypaBHEHHSIM.

duznyeckue cBOMCTBa BOJbL. Boaa kak pactBopurens. PacTBopsl. HacklleHHbIe U HEHACHIIIEHHBIE
pacTtBopsl. PacTBOprMOCTH BemlecTB B Bojie.MaccoBasi 701 BellecTBa B pacTBOpe. XMMHYECKHE CBOICTBA
BoJbl. OcHoBanus. Ponb pacTBOpoB B MpUpOJE M B JKU3HHM 4enoBeka. KpyroBopoT BOJbI B MPHUPOJE.
3arpsizHeHHe IpUPOIHBIX BoA. OXpaHa v 0UMCTKA TPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmyeckux  coeauHeHuit.  Oxcuapl.  Knaccudukanus — OKCHAOB:
coneoOpa3ymomniue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecosieoOpasyomue. HoMeHknaTypa OKCHIOB
(MexyHapoHas ¥ TpuBUaiIbHasH ). OU3NUYECKHE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHre okcuaoB.

OcnoBanwus. Knaccudukaiius ocHOBaHMN: MIENOYH U HEPACTBOPUMEBIE OcHOBaHMs. HoMeHkIaTypa
OCHOBaHUH (MEeXIyHApOHAS U TpUBUANbHAS). DU3NYecKkre U XUMUUYECKHUE CBOMCTBA OCHOBAHHUH.



[Tosmyuenne oCHOBaHUIA.

Kucnotel. Knaccudukanuss kucnor. HomeHknatypa KUCIOT (MEXKIyHapoAHAas M TPUBHAIbHAsA).

@u3NYeCKUEe U XUMUYECKUE CBOMCTBA KUCIOT. Psan akruBHoctu metauioB H. H. bekerosa.
[Tony4yenue Kucnor.

Comu. Homenknartypa coneil (MexIyHapoAHas M TpuBHalbHas). Dusznueckne U XUMHYECKUE
cBoiicTBa coseil. [lonyueHnue coieil.

['eneTnyeckast CBSA3b MEXIy KilacCaMy HEOPTraHWYECKUX COCMHEHUM.

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OIPENICJICHUE COJCpXKaHUsA KHUCIOpOJa B BO3JyXE;
MoJy4eHue, coOupaHue, pacrlo3HaBaHUE U HU3yYEHUE CBOMCTB KHUCJIOPOJa; HAOMIOACHUE B3aUMOJCUCTBUS
BEILIECTB C KUCJIOPOJIOM U YCJIOBHUSI BO3HUKHOBEHMS M IMPEKpaIEHUs TOpeHus (Iokapa); 03HAKOMIICHUE C
oOpa3iiaMu OKCHUIOB M OMMCAHKE X CBOKCTB; MOJydeHUE, COOMPAaHHE, PACIIO3HABAHKUE W U3YICHHE CBOWCTB
BoJioposa (ropeHue); B3auMojeiicTBUe Bojopoaa ¢ okcumoM wMenu(Il) (Bo3MOKHO HCMOIB30BaHKE
BUJIEOMATEpPUAIIOB); HAOJI0IeHUE 00pa3LioB BELIECTB KOJIMYECTBOM | MOJIb; HCCIel0BaHUE OCOOEHHOCTEN
pacTBOpPEHHUsI BEIIECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO; IPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MaccoBOM /10J1€il pacTBOPEHHOTO BEILECTBA; B3aMMOJIEHCTBUE BOJbI C METAJUIAMH (HATPUEM U KaJIbLIUEM)
(BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPHUAIIOB); OIMpPEAEIEHHE PACTBOPOB KHUCIIOT U IIEJOYel C TOMOIIIBIO
WHJIMKATOPOB; HCCIIEIOBaHWE OOpa3I0OB HEOPraHMYECKHX BEIIECTB PA3IMUHBIX KJIACCOB; HaOIIOJIeHUE
W3MEHEHHUS OKPACKH WHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH; M3YUYeHHE B3aMMOJICUCTBHUSI OKCHIA
meau(Il) ¢ pacTBopoM cepHOM KHMCIOTBHI, KUCIOT C METajulaM{, peakuui HeWTpalu3aluu; MOJIy4YeHHe
HEPAaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHWE OJHOTO MeTa/lla JPYruM W3 pPACTBOpPa COJIHM; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 337124 10 TeMe«BakHen e KiIacchl HEOPraHMIECKUX COCTUHECHUIN.

[Tepnoanueckuit 3akoH u [lepnoandeckas cuctema xumudeckux anemeHnToB /1. 1. Menneneesa.

Ctpoenne  atomoB. XuMH4YecKkas  CBs3b.  OKHCITUTEIHbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIUU

[lepBbie TOMBITKH KJIACCH(PUKANNKA XUMHUYECKUX 3JeMEHTOB. [loHSATHE O Tpynmax CXOAHBIX
2JIEMEHTOB (IIEJI0YHBIE U IIEIOYHO3EMETbHBIE METAJIbI, TAJIOTe€HBI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPhIE
00pa3yroT ampOTEpHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3aeMeHToB J1. 1. Menaeneesa.

Kopotkonepuoanass u gnmuHHonepuoaHas (opmbl  Ilepuoguueckoil cUCTEMbl  XMMHYECKHX
37eMeHTOB /].

N. Menpneneesa. [lepuoast u rpymnmbsl. Gu3nueckuid CMbICT TOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA
U TPYIIIBI DJIEMEHTA.

Crpoenune artomoB. CoctaB aTomHbIX snep. M3orombl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
006o0uek atomoB mepBhiXx 20 XxuMmueckux 37eMeHTOB llepmommdeckoit cucremsbl JI. M. MenneneeBa.
XapakTepucTUKa XMMHUYECKOTO JJIEMEHTa Mo ero mnoJjioxkeHuto B Ilepumommueckoit cucreme . U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMHMYECKUX JJIEMEHTOB, METAIMYECKUX U
HEMETAINTMYECKUX CBOMCTB 1O TIpynmaM U nepuojgaM. 3Hayenue llepumoanyeckoro 3akoHa U
[leproauueckoil cCTeMbl XMMHUECKUX AJIEMEHTOB JUIsl pa3BUTUS Hayku U mpakTtuku. . . MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (MOJSpHAs W HEMOJSpPHAasi) CBS3b. DJIEKTPOOTPUIATEILHOCTD
XUMHUYECKUX 3NIeMEHTOB. VloHHAsI CBSI3b.

Crenenp oxucienus. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHUCIEHUS W
BoccTaHOBNeHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUN  SKCIIEPUMEHT: U3ydeHHEe O0OpaslloB  BEIIECTB METAJUIOB M HEMETaJlIOB;
B3aUMOJICHCTBUE THJAPOKCHAA IIMHKAa C pPAacTBOpaMH KHUCIOT U IIEN0Yeil; MpPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEpPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,  peaxkiuu
Pa3NoKEHUsl, COSTMHECHHUS).

MexnpeaMeTHbIE CBSI3U

Peanuzaiust MeXnpeIMeTHBIX CBSI3eM MPU HM3YyYEHWHU XMMHUHU B 8 Kjlacce OCYIIECTBIIAECTCS 4epes
WCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK U TOHATUH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHSATHUS: HAYUHBIN (PaKT, TUIOTE3a, TEOPHs], 3aKOH, aHaJN3, CHHTE3,
KIaccu(UKaIus, NepUOIUYHOCTb, HAOMIOJCHHE, HSKCIEPUMEHT, MOJEIHpPOBAHUE, W3MEpPEHUE, MOJEIb,
SIBJICHUE.



®dusnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHU, U30TOIbI, PAAHOAKTUBHOCTD,
MOJIEKYyJ1a, SJIEKTPUYECKUH 3apsiji, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHHME BEIIeCTBa, TIas,
¢u3nvecKre BEIUYHHBI, SAUHUIIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHl, 3BE31b1, CoHIe.

buonorus: porocunres, qpixanue, buocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MHUHEpaibl, TOPHBIE MOPOJBI, IOJIE3HBIE HMCKOIMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xumMu4eckas peakuus

[Iepnoanueckuit 3akoH. Ilepuonuueckas cucrtema xumudeckux simeMeHToB [[. M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOMCTB XHMMYECKUX JJIEMEHTOB IEPBBIX TPEX
MIEPHOJIOB, Kallus, KaJbIUs U UX COETMHEHUI B COOTBETCTBUH C MOJIOKEHUEM 31eMEeHTOB B [leproauueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUECKON CBS3H. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKHUX BEIeCTB (MEeXIyHapoHasi U TPUBUAJIbHAS).

XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IW4YHbBIM KJjaccaM HEOpraHM4eCKHX
COEJIMHEHU, FTeHETUYEeCKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanuss XuMUYECKMX peakuuid MO0 pa3iuyHbIM [pHu3HaKaM (IO 4YHUCIy M COCTaBy
YYacTBYIOIIMX B pEaKIUU BELIECTB, MO TEIJIOBOMY 3(PQEeKTy, N0 H3MEHEHHUIO CTENEHEH OKHCIIECHUS
XMUMHMUYECKHUX JIIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). DK30- U SHIAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[Tonsatue o ckopoct xuMHuueckou peakiuu. [TonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKHUX
peakuusax. [loHATHE 0 TOMOTEHHBIX W TETEPOTEHHBIX peaKIusix. [[IoHATHE O XUMUYECKOM PaBHOBECHH.

@daxTopsl, BIUSIONINE Ha CKOPOCTh XMMHUECKON peakiuu U MOJI0OKEHUEe XUMHUYECKOTO PaBHOBECHSL.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, SJEKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHOW peakiuu. COCTaBJICHHE YPAaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU C
MCII0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIUALIMU. DJIEKTPOIUTHI U HE- AIEKTPOIUTHI. KaTHOHBI, aHUOHBI.

MexaHu3M AMCCOLMALIMM  BEIIECTB C PpAa3IMYHBIMU BHJAMHM XUMHYECKOW CBsi3H. CTeneHb
nuccouuanuu. CHibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakiun wmonHOro oOMeHa. VYCIIOBHsS TPOTEKAaHWsS pEaKIWid HMOHHOTO OOMEHAa, TIOJIHBIE |
COKpaIllEHHbIE MOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUU U COJIEH B CBETE MPEICTABICHUM
00 anekTponuTHdeckoi auccormanui. KauectBennsie peakiuu Ha HOHBL. [loHsiTHE O TUApOIN3E Coeil.

XWMHYECKUH  SKCIIEPUMEHT: O3HAKOMJICHHE C  MOJEISMH  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HeMeTa/uioB (rpaduTa M anMasa), CIO0XKHBIX BEIIECTB (XJopuaa
HATpUsl); HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEaKIHu OT BO3ACHCTBHS PpPazIMYHBIX
(bakTOpOB; HCCIIEJOBaHHE 3JIEKTPOMPOBOJHOCTH PACTBOPOB BELIECTB, IMpOliecca AUCCOIMAIMU KHUCIOT,
uiesioyeid u cosieit (BO3MOXKHO UCIOJIB30BaHNE BUACOMATEPHUAIIOB); TPOBEICHUE OIBITOB, MWILTIOCTPUPYIOIIUX
MPU3HAKUA MPOTEKAHMsI PeaKiuii MOHHOTrO oOMeHa (0Opa3oBaHME OCajKa, BbIIEICHHE raza, 00pa3oBaHUE
BO/JIbl); OMBITOB, WLIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuil (ropeHwue,
peaxkuu pa3jaokKeHHs, COSUHEHHs); paclio3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX
peaklMil Ha MOHBI; PEILIEHUE SKCIIEPUMEHTAIIbHBIX 3a/a4.

Hewmeranibl u ux coequHeHus

OOmiass xapakTepucThkKa TaloreHoB. (OCOoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHBbIE CTEMEeHU
OKHUCJICHUSL.

CtpoeHne u (pu3MuUecCKre CBOWCTBA MPOCTHIX BEIIECTB — TrajOreHoB. XMMHUYECKHE CBOICTBAa Ha
npuMepe xyopa (B3aUMOJICHCTBHE C MeTalljlaMH, HeMeTalulaMu, mienodamu). XiopoBogopond. CounsHas
KHCIIOTa, XMMHYECKHE CBOICTBA, NOJIyueHHE, NpuUMeHeHue. JleiicTBue Xjopa M XJIOPOBOJAOpOJa Ha
OpraHu3M 4YeyioBeka. BaxkHeillme XJI0puabl U UX HaX0XKJIEHUE B PUPO/IE.

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIICHUS.

CtpoeHre U (QU3MUECKUE CBOICTBA MPOCTHIX BELIECTB — KUCIOPOAAa U CEpbl. AJJIOTPOIHBIE
MOAU(UKAIIMKN KUCIOpOoJa U cepbl. XUMHUYECKUe cBOWCTBa cepbl. CepoBOOpO, cTpoeHHe, PU3NUYEeCKue U
XUMUYecKkue cBoiicTBa. OKCHABI Cepbl KAaK MPEICTABUTENIM KHUCIOTHBIX OKCHUI0B. CepHas KHUCIOTa,
¢u3nyeckrue 1 XuMHUUECKUE CBOKCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U crelu(uieckue).



XUMUYECKUE pPEaKLUH, JIeKallue B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a IOJYYeHHS CEPHOM KHCIOTBHI.
[Tpumenenne. Conu cepHON KUCIOTHI, KaYeCTBEHHasl peakuus Ha cynbdar-uon. HaxoxaeHnue cepsl u eé
COEIMHEHUI B IPUPOJIE.

XUMHUUYECKOE 3arpsi3HEHUE OKpYXAlolle cpenbl COEAMHEHUSAMU cepbl (KUCIOTHBIE JOXKIM,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUSI.

OOmast xapakTepucThka 3MeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENIEHU OKUCIICHMUSL.

A30T, pacmpocTpaHeHHE B MpHpoJE, (pu3mueckrue U XUMHYeckre cBoicTBa. Kpyrosopor a3ora B
MIPUPOJIE.

AmMmuak, ero ¢usnueckue U XMMUYECKUE CBOMCTBA, MoJlyueHue U npuMenenue. Conu aMMOHHUS, X
¢u3nveckue U XMMHUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THas
KHCII0Ta, €€ NOoJydeHHe, pU3ndecKre 1 XMMUYECKHe CBOMCTBA (00IIMe KaK IPEACTaBUTENS Kilacca KUCIIOT U
cnenupuieckue). Vicronp3oBaHne HUTPATOB U COJIEH aMMOHHSI B Ka4€CTBE MUHEPATIBHBIX YI0OpEHUH.

XUMUYECKOE 3arpsA3HEHHE OKpYXKAIOLIEH Ccpenbl COEIUHEHUSIMU a30Ta (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/1yXa, IOUBbI U BOJOEMOB).

®docdop, amnorpornHsie Moaudukauu Gocdopa, dusmdeckne U xumMuueckue cBorcTBa. OKCH
docdhopa(V) u dpochopnas kuciora, puznueckrue U XMMHUYECKHE CBOMCTBA, moJsiydeHue. Vcmonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPAIbHBIX YAOOPEHUH.

O6mas xapakrepuctuka s1aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETIEHHU OKUCIICHHUSL.

VYrnepos, annoTpornHble MOAU(GUKALKK, pacCIpOCTpaHEHHE B MPHPoe, PU3NYECKUE U XMMHUYECKUE
cBorictBa. Ancopoums. Kpyrosopor yriepoma B mpupoae. Okcuabl yriepona, uX (QU3HYECKHEe U
XMMHUYECKHUE CBOMCTBa, JEWCTBHME HA JKUBbIE OpPraHU3Mbl, NOJYyYEHHE U IMPUMEHEHHE. DKOJIOTMYECKHe
npoOieMbl, CcBsi3aHHble € okcuaoM yriepoaa(IV); rumnoresa ri100albHOTO TOTEIUIEHUS KIIMMATa;
MapHUKOBBIN AP PEKT.

VYronpHas KUCIO0Ta U €€ CONU, UX PU3NYECKHe U XMMHUYECKHE CBOMCTBA, MOTyYeHUE U MPUMEHEHUE.

KavecTBeHHast peakiusi Ha kapOoHaT-MoHBI. lcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJICHHOCTH U CENBCKOM XO3SIMCTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMYECKMX BEIIECTBAX KAK O COEAMHEHMAX yriepoaa (MeTaH,
9TaH, STWIEH, alEeTHUJICH, 3TaHOJ, TJHUIEPHH, YKCycHas KucioTa). X cocTaB M XMMHUYECKOE CTPOCHUE.
IlonsiTue 0 OMOJOrMYECKH Ba)XKHBIX BEIIECTBAX: JKUpax, Oelkax, yrieBoJaX — U UX POJM B IKHU3HU
YeII0BEKA.

MarepuanbHOe eAMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, MoylydyeHHe U npuMmeHeHue. CoeanHeHMs
KpeMHHUs B npupoje. Obuine npencrapieHus o6 okcuje kpeMHuA(IV) u kpemHueBoil kuciore. CUITMKATBHI,
UX MCIIOJIb30BaHUE B OBITY, MEIMLMHE, MPOMBIIIJICHHOCTH. BaxkHeliine CTpouTeNbHble MaTepUallbl:
KEepaMHUKa, CTEKJIO, LIEeMEHT, 0eToH, *keie300eToH. [Ipobiembl 6€301aCHOr0 UCHOJIB30BAHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEJHEBHOM KU3HU.

XUMHUUECKUI 3KCIIEPUMEHT: H3ydeHHe OOpa3lioB HEOPraHWYECKUX BEIECTB, CBOICTB COJIIHON
KHUCJIOTBI; IpPOBEACHUE KAUEeCTBEHHBIX pPEAKUUH Ha XJIOPUJI-MOHBl W HAOMIOJEHHE IPU3HAKOB HX
IIPOTEKaHMsI; OMBITHI, OTpa)Kkarolye (pu3nyeckrue M XUMHUYECKHE CBOWCTBA TaJOI€HOB M UX COCIUHEHUMN
(BO3MOXXKHO MCHOJIb30BaHUE BUAEOMATEPHUAIOB); O3HAKOMIIEHHE C 00paslamu XJIOPUIOB (TaJOT€HHJIOB);
O3HAKOMJIEHHE ¢ oOpa3liaMu cepbl U €€ COeIMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB);
HaOroleHue mpolecca OOYTJMBaHMS caxapa IOJ JeHCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTHI;
U3yuyeHHEe XUMHUYECKUX CBOWMCTB pa30aBlIeHHON CEpHOM KHCIOTHI, IPOBEJCHNUE KAYECTBEHHOW peakiiy Ha
cynb(}ar-uoH 1 HaOMOIeHNE MPU3HaKa €€ MPOTEeKaHHs; O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOWCTBAMHM a30Ta,
¢dochopa M uMX coequHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHATIOB), OOpa3llaMu a30THBIX H
¢dochopHBIX ynoOpeHMii; MoyydyeHHe, COOMpaHHe, pacllo3HaBaHWE M M3YYE€HHUE CBOHCTB aMMHUAKa;
IIPOBEJICHUE KAueCTBEHHBIX peakiuii Ha HOH aMMOHMS U (ocdaT-uOH M H3ydYeHUE MPHU3HAKOB HX
MIPOTEKaHMs, B3aUMO/JICHCTBHE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEbI0 (BO3ZMOKHO HCHOJIb30BAHUE
BUJICOMATEpHAIIOB); H3yYEHHME MOJENeH KpPUCTANIMUYECKUX peETOK anmasa, rpaduta, ¢QysuiepeHa;
O3HAKOMJICHHE C MPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM
IIPOTHBOra3a; MojydyeHue, cooupaHue, paclo3HaBaHUEe U U3y4eHHE CBOICTB YIJIEKHCIOT0 ras3a; IpoBeICHHE
Ka4eCTBEHHBIX PEaKLui Ha KapOOHAT- W CHJIMKAT-MOHBl U M3Yy4YeHHE MPU3HAKOB UX MPOTEKAHMUS;



03HAKOMJIEHHE C MPOJYKIUEH CHIMKATHON MPOMBIIUICHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/lay IO
TeMe«BaxxHeHlIe HEMETAIbl U UX COCUHECHHS.

Mertaiuibl ¥ UX COETMHEHUS

OOmias XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUU HX TOJIOKCHHUS B
[lepuoanueckoit cucreme xumudeckux sneMmeHtoB . M. MenneneeBa u crpoenust atomoB. CTpoeHue
MEeTaJuI0B. MeTaynyeckasi CBsI3b U METaJUIMUecKasi KpUCTaUIMUecKasi peméTka. JJICKTPOXUMUUECKUM st
HanpsODKeHUH MeTaisioB. Pu3nyeckne W XUMHUYECKHE CBOIcTBa MeTaisioB. OO0mue crnocoObl MOTydeHHS
MeTtayuioB. [ToHSATHE 0O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI HX OT Kopposuu. CruiaBsl (CTalb,
YYyI'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lesrounble MeTaiuibl: MoJjokeHUE B llepuogmyeckoid cucreme XUMUYECKHX 3iaeMeHToB [, U.
MenpeneeBa; CTpoeHHE UX aTOMOB; HaxokJeHue B mpupoie. dPusmyeckne U XUMUYECKHUE CBOMCTBa (HA
npuMepe Hatpus U Kanusi). OKCUIbl U TUIPOKCUIBI HATpus U Kanus. [[puMeHeHue menoyHbIX METAUIOB U
HX COCIMHECHUM.

[[leouyHO3EMENBHBIE METAJUIBI MAarHuii W KajdblLUh: nosiokeHne B Ilepuonnmueckoil cucreme
xuMHueckux s3neMeHToB . M. MenaeneeBa; cTpoeHMe UX aTOMOB; HaxoxAeHue B npupoje. duznueckue u
XUMUYECKHE CBOMCTBA MarHus W Kajubliusi. Baknelive coequHeHUs Kajablus (OKCHUII, TUIPOKCH]I, COJIH).
XécTkocTb BOJBI M CIOCOOBI €€ YCTpaHEHUS.

Amomunnil: nosioxenne B [lepronnueckoit cucteme xumuyeckux snemMeHtoB . M. Menneneesa;
CTPOEHHE aTOMa; HaXOXJEHUE B Mpupojie. Pu3nueckre 1 XUMUUYECKUE CBOMCTBA aTIOMUHUS. AM(OTEpHBIE
CBOMCTBA OKCH/IA ¥ THIPOKCHUIA AITFOMUHUSL.

Kenezo: nonoxenune B Ilepmoamueckor cucreme xumuueckux snemeHToB [[. M. Menneneena;
CTPOCHHE aToMa;, HaxoxJeHue B mpupojae. Dm3myeckne W XUMHYECKHE CBOWCTBa jkene3a. OKCHIBI,
ruapokcuabl U conu xenesa(ll) u sxeneza(Ill), ux cocras, cBoCTBA U MOTydEHUE.

XUMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMy META/NIOB U CIUIABOB, WX (PU3UYECKUMHU
CBOMCTBAMM; U3YUYCHHE PE3YJIbTaTOB KOPPO3UH METAIIOB (BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCH/IA KAITBIUS U HATPHS C BOJOW (BO3MOYKHO HCIIOJIh30BAHHE
BUJIEOMATEPHUANIOB); HCCIEA0BAHNE CBOMCTB KECTKOM BOJBI; MpoLlecca TOPEHUs Kelle3a B KUCIOPoIe
(BO3MO’KHO HCIIOJIB30BAHUE BUJICOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX pEeaKLUii HAa HOHBI
(Maraus, Kauplus, amroMuHus, uHKa, xene3a(ll) u sxeneza(Ill), meau(1l)); Habmronenne u onucanue
MPOLIECCOB OKpPALIMBaHUS TJIAMEHM MOHAMHU HAaTpusl, Kaldus U Kajdblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUANIOB); HCCle0BaHUE aM(OTEPHBIX CBOICTB TMAPOKCHIA AIOMUHUSA U THAPOKCHIA IIMHKA;
penieHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelre MeTamibl U UX COCTUHEHUSD.

XUMHS ¥ OKpYKaKoIas cpeaa

Hosble Marepuanbl u TexHosnoruu. BemectBa m Marepuansl B MOBCEJIHEBHOW MKWU3HHM YEJIOBEKA.
XuMmus U 310poBbe. bezonacHoe ucnoiab30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momoins
IpU  XMUMHUYECKUX OXKOTrax U OTpaBlIieHUsX. OCHOBBI 3KOJOIMYECKOM TIpPaMOTHOCTH. XHMHUYECKOE
3arps3HEHUE OKpYXKalolled cpenwl (mpenenbHas aomycTumas koHieHTpamus BemiectB — I[IJIK). Poib
XMMHH B PEIICHUU SKOJIOTUYECKUX MPOOIEM.

[IpupoaHbie HUCTOYHHKU YIJIEBOJOPOAOB (yroiib, MPHUPOAHBIM Ta3, He(PTb), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUH OJKCIEpUMEHT: U3ydyeHHe O0O0pa3loB MaTepHalioB (CTEKJIO, CIJIaBbl METAJJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzaius MeXnpeIMETHBIX CBSI3eM MPU M3YYEHUHM XUMHUU B 9 Kilacce OCYILECTBIISIETCS 4Yepe3
UCII0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U TOHITUMN, SBJISIOIIUXCS CUCTEMHBIMU
JUISL OTJENBbHBIX NPEIMETOB €CTECTBEHHO-HAy4yHOro LMKIa. Peanmu3anusi MeXNpeIMETHBIX CBSI3ed Ipu
M3YYeHUU XMMHH B 9 KIlacce OCYIIECTBISIETCS uepe3 HCMOJIb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYUHBIX
MOHATUN, TaK W MOHSATUH, ABJISIIOINIMXCA CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOIO
LUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHSATHUS: HAYUHBIN (aKT, TUMIOTE3a, 3aKOH, TEOpHsl, aHaJIN3, CHHTE3,
KIaccuuKaIus, NepPUOAUYHOCTb, HAOMIOJCHHE, HSKCIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTepUaJIbL.

®dusnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHUJ, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUUECKUN 3apsili, MPOBOIHUKHU, MTOJTYIIPOBOIHUKH, TUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTRO,
TeNo, 00bEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, pacCTBOP, PACTBOPHUMOCTh, KpUCTANINYECKas PeméTKa,
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CIIJIaBBI, (I)I/I?)I/I‘ICCKI/IQ BCJIMYUHBI, CIUHUILIbI U3MCPCHUA, KOCMUYCCKOC NPOCTPAHCTBO, IJIAHCTEHI, 3Bé3HLI,
Comnnue.

buosorusi:  gorocuHTe3, ApIxaHHe, Owocdepa, OIKOCHCTEMa, MHHEpaJIbHBbIC YIOOpCHHMS,
MUKPOSJICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIBHLIC BECIICCTBA.

I'eorpadus: atmocdepa, runpochepa, MHHEpAITbI, TOPHBIC TIOPOIbI, ITOJIE3HBIC UCKOTIAeMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzyuenne xumun B 8-9 Kkiacce HampaBlIeHO Ha JOCTIDKEHHE OOyJaroIIMMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOCHMS YU€OHOTO MPEIMETA.

JIMYHOCTHBIE PE3VJIbTATHI

JIMYyHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPAaMMBI OCHOBHOTO OO0MIEro oOpa3oBaHUs JOCTHTAIOTCS B
xoJe OOy4eHHs] XMMHUHM B €IMHCTBE Y4eOHOM U BOCHMTATEIbHON JesTenbHOCTH OpraHus3aluyd B
COOTBETCTBUU C TPAJUIMOHHBIMA POCCHUICKUMHU COLUUOKYIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMM, MPHUHATHIMU B OOILECTBE MpPaBWJIaMH U HOPMAaMM TOBEJEHHS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHS U COLMAIN3AIMHN 00ydaroIHXCsl.

JIM4HOCTHBIE PE3YNbTAThl OTPAXKAIOT COPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:

[TaTproTH4eckoro BOCIIUTaHUS

1) IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAy4YHOMY
HACJIEIUIO, MOHUMAaHMs 3HAYeHMs] XMMUYECKOW HAayKd B KHU3HU COBPEMEHHOro OOIIecTBa, CIIOCOOHOCTU
BIIAJIETh JIOCTOBEPHOU MH(OpPMAIIMEH O MepelOBhIX JOCTUKEHHUSIX U OTKPBITUAX MUPOBOI U OTEUECTBEHHON
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U 00IIECTBa;

['paxxpanckoOro BOCIIUTAHUS

2) TIPE/ICTABIICHHUS O COIMATBHBIX HOPMaX M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YIEeOHO-HCCIE0BATENHCKOM, TBOPUECKOM
U APYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTU K pa3HOOOPa3HOM COBMECTHON AESITEIbHOCTU MIPH BBITIOJTHEHUU
y4eOHBIX, IO3HABATEJIbHBIX 3a/lad, BBIIOJIHEHUN XHMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM Y4EOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MPOLIECCEe 3TOM yueOHOU NesITeNbHOCTH;
TFOTOBHOCTU OLIEHHWBAaTh CBOE IOBEJIECHHWE M TMOCTYNKM CBOMX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

lenHOCTH HAyYHOTO MTO3HAHUS

3) MHPOBO33pEHUYECKHUX IMPECTABICHHIA O BEIIECTBE M XHMHUYCCKON pEaKIMh, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M COCTAaBJSIOIIMX OCHOBY JJIA IIOHMMAHHMS CYIIHOCTH Hay4HOU
KapTUHBl MHpA; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX
YeJI0BEKa ¢ IPUPOJHOM CPENOii, O pOIM XMMHUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mMO3HABAaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HAa MOJYYCHHE HOBBIX 3HAHUA [0 XHUMUH,
HEOOXOIUMBIX JJisl 00BSICHEHUS HA0II0IaeMBIX MPOLIECCOB U SIBICHUN;

5) mno3HaBaTenbHOW, HHOOPMAIMOHHOH M YHTATEIbCKON KYJIbTYPbl, B TOM 4YHCJIE HABBIKOB
CaMOCTOSITENIbHOM PabOThI ¢ Yy4eOHBIMH TEKCTAMU, CIIPABOYHON JTUTEPATYPOM, JOCTYIHBIMH TEXHUUECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYCHHIO M TIO3HAHUIO, JFOOO3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM H  HCCIEAOBATENIbCKOW JESATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIMpPAaBJICHHOCTH U YPOBHS 00y4YEHHS B JAajbHEHIIEM;

DopMupOBaHUs KyJIbTYphl 310POBbs

7) OCO3HAHHUS IIEHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBbIO, YCTAHOBKH Ha
3/I0pOBBII 00pa3 JKHW3HU, OCO3HAHUS TIOCIEACTBUH M HENPUATHS BPEIHBIX IMPHUBBIYEK (yHOTpeOsieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1), HEOOXO0AUMOCTU COOMIOIEHHsI MTpaBUil 0€30MacCHOCTH MPH 0OpallieHUH ¢
XMMUYECKUMU BEIIECTBAaMH B OBITY U peabHON JKU3HU;

Tpynosoro Bocriutanus

8) mHTepeca K MPaKTUYIECKOMY U3YYEHHUIO IPO(ECcCHii U Tpya pa3IMdHOTO POJia, YBOKEHHUE K TPYILY
U pe3ynbTaTaM TPYJOBOW JEATENBHOCTH, B TOM YHCJE Ha OCHOBE NPUMEHEHHUs NPEIMETHBIX 3HAHWI 1O
XMMUHU, OCO3HAHHOTO BBIOOPAa WHAMBUIYAJBHOM TPAeKTOPUM MPOJOJDKEHHUS OOpa3oBaHUS C YUETOM
JIMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIeIIHON
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npoecCHOHANBPHON JIEATEIbHOCTH W PA3BUTHUS HEOOXOJMMBIX YMEHMH; TOTOBHOCTH aJalTHPOBATHCS B
npoeccuoHanbHOU cpene;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) 5KOJIOTMYECKH 11eJIeCO00Pa3HOTO OTHOIICHHS K MPUPO/IE KaK HCTOYHHKY KH3HH Ha 3eMJie, OCHOBE
e€ CyllecTBOBaHMs, MOHMMAHUS LEHHOCTU 3/I0pOBOTO M 0€30macHOro odOpasa >KU3HU, OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (DPM3NYECKOMY U ICUXHUYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOIOICHUS
npaBui 0€30MacHOro TMOBENEHHsS IMpH paboTe C BEIIECTBAMHU, a TAaKXKE B CUTYalUAX, YrPOXKAIOIIUX
370POBBIO U KU3HU JIFOJIEH;

10) crocoOHOCTH TPUMEHSATH 3HAHUS, MOJyYacMble NMPH M3YUYCHHHM XUMUH, Ui PEUICHUS 3ajad,
CBS3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPEOH, MOBBIIIEHUS YPOBHS SKOJIOTMYECKOU KYJIbTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM M IyTel MX PELICHHUs TOCPEACTBOM METOJIOB XUMuu; 11)
9KOJIOTMYECKOI0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEJIbHOM, KOMMYHUKAaTUBHON U
COLIMAIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbI

B cocraBe MeTampeaMETHBIX pE3yJAbTAaTOB  BBIIEISIIOT 3HAauMMble i1 (OPMUPOBAHUSA
MHPOBO33PEHUs OOIIEHAYUHbIE TOHSITHS (3aKOH, TEOpHUsl, NMPHUHIUI, TUMOTe3a, (PakT, cucrema, Mpolece,
SKCHEPUMEHT U Jp.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEAMETax U MO3BOJISIOT
Ha OCHOBE 3HaHMM M3 ATUX IPEeaIMETOB (GOPMHUPOBAThH MPEJICTABICHHUE O LIEJIOCTHON Hay4YHOU KapTHHE MHUpa,
U yHUBepcallbHble Yy4yeOHbIe HEMCTBHs (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE, PETYISTHUBHBIE), KOTOPbIE
obecnieunBaroT (HOpMHpPOBAHHE TOTOBHOCTHM K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM 1eATeNbHOCTH.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS 00pa30BaTEIbHON NPOrpaMMbl MO XUMHUU OTpaXKaroT
OBJIaJIEHUE YHUBEPCAIbHBIMU [T0O3HABATEIbHBIMU JEHCTBUSMHU, B TOM YHCJIE:

ba3oBbIMU TOTMYECKUMHU JENCTBUAMU

1) yMeHHEM HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS TPH OCBOCHHM 3HAHHIA: PaCKpPBIBAThH
CMBICTT XMMHUYECKUX MOHATHHM (BBIACNATh UX XapaKTepHble MpPHU3HAKW, YCTaHABIMBATh B3aWMOCBS3b C
JIPYTrUMH MOHSATUSAMH), UCIIOJIb30BAaTh MOHATHUS I OOBSICHEHUS OTAEIbHBIX (AKTOB U SIBIICHUI; BEIOUpPATh
OCHOBaHMSA M KpUTEpUM M KIacCU(UKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX  PEAKIIMH;
YCTaHaBJIMBATh IPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXIYy OOBEKTAMM M3Y4EHHUsS; CTPOMUTH JIOTHYECKHUE
paccyxJeHus (MHIYKTHUBHBIC, IETyKTUBHBIE, 110 AaHAJIOTUH); JIeJIaTh BBIBOJbI U 3aKJIIOYEHHUS;

2) yMEGHHEM NpPUMEHSTh B MpolLecce IO3HAaHHWS MOHATUS (IPEAMETHBIE M MeTalpeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIIOJIb3yeMble B XMMUH, IPE0OPA30BhIBATh IIUPOKO MPUMEHSAEMbIE B
XMMUHU MOJICJIbHBIE MPEACTaBIECHUS] — XUMMUYECKMH 3HAaK (CHMMBOJI 3J€MEHTa), XUMudeckas (opmyna u
YpaBHEHHE XHMUYECKON peakUuu — IpU PpEIICHUH Y4eOHO-NO3HABATENbHBIX 3aJad; C YYETOM ITHUX
MOJEIBHBIX IIPEIACTABICHUN BBIABIATD W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKK H3y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIECTB U XUMUYECKUX PEaKIHii; BBIABIATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-
CIICICTBEHHBIC CBA3M M IPOTUBOPEYMs B M3Y4aeMbIX INPOLIECCAX U SBICHUAX; IpeylaraTb KPUTEPUH IS
BBISIBJIGHUSI 3THX 3aKOHOMEPHOCTEH M INPOTUBOPEUHUI; CaMOCTOSATENbHO BBIOMpPATh CHOCOO pelieHUs
yueOHOI 3a1a4uM (CpaBHUBATh HECKOJIBKO BAPHMAHTOB pEILIEHUs, BBIOUPaTh HauboJiee NOIXOMAIIMN ¢ yU4ETOM
CaMOCTOSTEJIHO BbIJICTIEHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIEA0BATEIBCKUMU IEHCTBUAMU

3) yMEHHEM HCIOJIB30BaTh MOCTABICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI Ul ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYXKJICHMIA;

4) npuoOpeTeHHe OIbITa [0 IUIAHUPOBAHUIO, OpPraHH3alUd M [POBEICHUIO YUYCHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0AATh 32 X0JJ0M IIPOIecca, CaMOCTOATENILHO TPOrHO3UPOBATh €r0 Pe3yJIbTaT,
(dopmynupoBaTh 0000LIEHHUS U BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIIEI0OBaHUSA, COCTaBIATh
OTY€T O MpoeIaHHoH padoTe;

PaGoroii ¢ unpopmarueit

5) ymeHueM BbIOMpaTh, aHAJTM3UPOBATH U MHTEPIPETHPOBATH MHPOPMALUIO PA3THYHBIX BHIOB H
¢dopM mpencTaBiIeHMS, MOJYy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJspHAas JMTeparypa
XMUMUYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MOCOOMs, pecypchl VIHTepHeTa); KpPUTUYECKM OLIEHUBATh
MIPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM NpPUMEHSATh Pa3IMYHbIE METOJBI M 3alpoChl NpPU MOUCKE M OTOOpe MH(pOpMANUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJAMMBIX IJIsi BBINOJIHEHUS y4eOHBIX M IO3HABAaTEIbHBIX 3aJau OIpe-
JEeNEHHOTO THUIIA; MPHOOpPETeHHEe OMbITa B 00JACTH HMCIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX
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TEXHOJIOTMIl, OBJAJEHUE KYyJIbTYpOll aKTUBHOIO MCIIOJIBb30BaHMUS pPA3IMUHBIX ITOUCKOBBIX CHUCTEM;
CaMOCTOSITENIBHO BBIOMPATh ONTHUMAIBbHYIO (GOpMY TpeACTaBlIeHUs HHPOpPMAMM WU WIUIIOCTPUPOBATH
pemiaemMble 3aJaud  HECIOKHBIMH CXEMaMH, JuarpaMMaMu, JApyruMH QopmaMu Tpadukd U HUX
KOMOHHAILIUSMU,

7) yMeHHEM HCIOJb30BaTh M aHAIU3UPOBaTh B THpollecce YUeOHOW M HUCCICIOBATEIbCKON
JEATeNbHOCTH WH(GOPMAIMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEIBCKOTO XO3sCTBA M TpaHCIOpPTa Ha
COCTOSIHME OKPY’KAIOIIEH IPUPOJHON CpEebl;

VYHuBepcaaTbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU

8) ymeHueM 3ajaBaTh BONPOCH (B XOJ€ JMAliora W/WIN TUCKYCCHH) IO CYLIECTBY OOCYXKIaeMoii
TeMBI, POPMYIIMPOBATH CBOU MPEITI0KEHHUS OTHOCUTEIILHO BBITIOJHEHUS MPEII0KECHHON 3a/1auu;

9) mpuoOpeTeHHE OTBITa MPE3CHTAIMU PE3YIbTATOB BBIIOJIHECHHS XHMHUYECKOTO SKCIIEPHMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOUN PAOOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, yICOHOTO MPOCKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU MMO3HABATEIBHON M HMCCIICIOBATEIbCKOM
JEATEIBHOCTH TIPU PEIICHUH BO3HUKAIOUINX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00CcyxneHus, 0OMEH MHEHUSIMH, «MO3TOBbI€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX JIEHCTBUH,
oTnpe/iesieHue KPUTEPHUEB 110 OLIEHKE KauecTBa BBINOJIHEHHOM paboThI U Ap.);

YHUBEpCaTbHBIMU PETYIATUBHBIMU JICUCTBUSIMHU

11) yMeHHEeM CaMOCTOSITEIBHO OMNPENeNsATh LENU JEATeNbHOCTH, IUIAHUPOBATh, OCYILIECTBIISTS,
KOHTPOJMPOBaTh M NIpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBbHOCTb, BbIOMpaTh Haubosee
a¢hdexTuBHBIE CMOCOOBI pPEIICHUS] YY4EOHBIX M TMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBJISTH WIIH
KOpPPEKTUPOBATh MPEUIOKEHHBI AITOPUTM JAEWCTBUI IPU BBINOJHEHUW 33JaHUN C Y4ETOM MOJYHYECHHS
HOBBIX 3HaHUH 00 M3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUAX; OLEHUBATh COOTBETCTBHE MOJTYY€HHOTO
pe3yJabTara 3asiBICHHOU 1IEJIH;

12) ymMeHHEM HCIONB30BaTh M aHAJIM3MPOBATh KOHTEKCTBI, Tpe/iaraeMble B YCIOBUH

3amannil. [IPEJIMETHBIE PE3VJIBTATBI

B cocrtaBe npeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJEpP)KaHUS, YCTAHOBJIEHHOTO
JTAHHOW TMpUMEpPHOUN paboyeil mporpaMMol, BBIACIAIOT: OCBOCHHBIE OOYJaIONIMMHCS HaydHbIC 3HAHUS,
YMEHHUS U CTIOCOOBI NEHCTBUMN, crienuPUIecKue s MPeaMETHON 00macTi «XHUMUs», BUABI ACATEIHHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHHUA, €r0 HMHTEpIpeTaliy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PazIMYHBIX
y4eOHBIX U HOBBIX CUTYaIUX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH y 00YUAIOIIUXCS CIASAYIONINX YMEHUN:

8 KJIACC

1) packpniBaTh CMBICJ OCHOBHBIX XHUMHUYCCKHUX MOHSITHI: aTOM, MOJIEKYJIa, XMMUYCCKUI 3JIEMEHT,
MPOCTOE BEUIECTBO, CIIO)KHOE BEIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOJHAs), BaJICHTHOCTb, OT
HOCHUTEINIbHAs aTOMHAasi M MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEIleCTBA, MOJIb, MOJISIpHAsI Macca, MaccoBas
JOJI XUMHMYECKOTO 3JIEMEHTa B COCJUHEHHH, MOJIAPHBIA 0O0BEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENICHh OKUCICHUS, XUMUYECKasi peakius, KiIacCU(pUKAIuUs peakiuil: peakuuu
COCIMHEHUS, PEaKIMH Pa3I0KEeHHsI, PEaKIMU 3aMelIeHUs, peakiuu oOMeHa, 9K30- U SHAOTEPMHUYECKHE
peakiuu; TerioBoi APPEeKT peakuuu; Aapo aToMa, SJIEKTPOHHBINA CIION aTroma, aTOMHasi OpOUTallb, PaIyC
aToMa, XMMUYecKas CBs3b, MOJSPHAs W HEMOJspHAas KOBAJCHTHAas CBSA3b, MOHHAS CBA3b, WOH, KATHOH,
aHMOH, PacTBOP, MAacCOBast 10JIs BellecTBa (IIPOLIEHTHAs KOHIICHTPAIKs) B PaCTBOPE;

2) WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. M. 1) U MPUMEHSTH 3TH
MIOHSATHS MPU ONKMCAHUY BEIIECTB U X MPEBPAICHHUIA;

3) UCMmoJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBlieHHsS (OpMYNT BEHIECTB M ypaBHCHUI
XUMHYECKUX PEaKIIMii;

4) onpenensTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIHMHEHHSX; CTCIICHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSIX; MPUHAAIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJIacCy COeIMHEHHM
o ¢opmynam; BUJ XUMUYECKON CBs3M (KOBaJCHTHAsl U MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpsiBath cMbici [lepuoaudeckoro 3akoHa JI. 1. MenzeneeBa: JeMOHCTPUPOBATh IOHUMAHHE
MEPUOJUYECKON 3aBUCUMOCTU CBONCTB XUMHUYECKHMX DJJIEMEHTOB OT MX MoJokeHHd B [lepuoaudeckoit
CHCTEME; 3aKOHOB COXpPaHEHMsSI MacChbl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHMS,
3aKkoHa ABOrajpo; ONMCHIBaTh M XapakTepu3oBaTh TaOuuuHyio ¢opmy [lepuoanyeckoir cUCTEMBI
XMUMHYECKUX DJIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHasl MmoArpymnmna (A-rpymma)» u «moOodyHasi MOATrpyIna
(b-rpynma)», manble W OOJBIIME HEPUOJbI; COOTHOCHUTH 0003HAuUEHHs, KOTOpble HMMEIOTCS B Talnuie
«Ilepnomnyeckast cucreMa XxumMudeckux ueMeHToB J[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU
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CTPOEHHUS aTOMOB XUMHYECKHX OJJIEMEHTOB (COCTaB H 3apsn sapa, OOIIee YHCIO DJIEKTPOHOB U
pacmpesieieHue UX Mo JIEKTPOHHBIM CIIO0SIM);

6) KmacCUpUIMPOBATh XUMUYCCKHUE DJIEMEHTBI; HEOPraHMUECKHE BEIIECTBA;, XUMUYCCKUE PEaKIIUU
(TI0 9KCITy ¥ COCTaBy Y4acCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY dPEKTY);

7) xapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIACCOB,
MOATBEPK/1asi ONMUCAHKE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIONIUX XUMUYCCKIX PEAKITU;

8)  mporHo3uWpoBaTh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX KayeCTBEHHOTO COCTaBa;
BO3MOYHOCTH TMPOTCKAHUS XUMUYECKIX MIPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

9) BBIYKCIIATH OTHOCHTEIIBHYIO MOJICKYJIAPHYIO M MOJIIPHYIO MAcChl BEIIECTB; MAcCOBYIO JIOJIO
XHUMHYECKOTO 3JIeMEHTa 10 (opMyJie COSAMHEHHS; MACCOBYIO JIOJIF0O BEHIECTBA B PACTBOPE; MPOBOJHUTH
pPacUéThI 10 ypaBHEHUIO XUMHUYECKOHN peaKIlnu;

10) mpuMeHATh OCHOBHBIC OTICPAIIMH MBICIUTEIBHOM JEATEIbHOCTH — aHAIN3 U CHHTE3, CPAaBHCHHE,
0000IIeHNe, CUCTEeMATH3AIINI0, KIACCU(UKAIINIO, BBISBICHUC MPUYMHHO-CICACTBCHHBIX CBS3CH — IS
W3YYCHUS CBOWCTB BEIICCTB M XUMHYECKUX PEAKIUH; €CTeCTBEHHO-HAYYHBIC METOJIbl TO3HAHHUS —
HaOJIOJICHUE, W3MEpPEHUE, MOJCTUPOBAHUE, JKCIICPUMEHT (peaabHBI M MBICIICHHBIN);

11) crmemoBaTh MpaBHIaM IMOJIL30BAHMS XUMUYECKOH MOCYI0H U J1a00paTOPHBIM 000pyI0BaHUEM, A
TakkKe TMpaBUiaM OOpalleHHus C BEHIECTBAMHU B COOTBETCTBHM C HMHCTPYKIUSMH TIO BBITIOJTHCHHIO
a0b0PATOPHBIX XMMHUYECKUX OTBITOB IO IMOJIYYCHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEmIecTB (BOJIOpOaa U
KHCIIOPO/1a), TIPUTOTOBJICHHIO PACTBOPOB C OMPEACIEHHOW MacCOBOHM J0JIel pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATH U TIPOBOIUTH XUMHYECKHE YKCIICPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEJIOUEH M KHCIIOT
C TIOMOIIBIO UHANKATOPOB (JTakMyc, GpeHoTanenH, MeTUIOpaHXK U JIp.).

9 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MMOHSATHI: XUMHUECKHAN JJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIOXXHOE BEMIECTBO, BAJCHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTD,
CTCTICHb OKHCJICHHUS, XUMHYECKas peakiHs, XUMHUYeCKas CBSI3b, TEIUIOBOW 3(deKkT peaknuu, MoJb,
MOJISIPHBIH 00BEM, PACTBOP; DJICKTPOIUTHI, HEIIEKTPOJUTHI, IEKTPOJIUTHICCKAS JUCCOIHAIINS, PEaKITUU
WOHHOTO OOMEHa, KaTaJau3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  OKHCIUTENb,  BOCCTAaHOBHUTENb,  OKHCIICHHE u
BOCCTaHOBJICHHUE, AJJIOTPOIHA, aM(POTEPHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAsI, HIOHHAS, METAJIJINYECcKas),
KpUCTAJJIMYECKas PelIEéTKa, KOPpO3Hsl METaIOB, CILIaBbl; CKOPOCTh XMMHMUYECKON peaklHH, MpeaesbHO
nomyctumas koHnentparus (I1J1K) BemecTsa;

2) WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. m. 1) ¥ NPUMEHATH 3TH
MOHSATHS IIPU OMKMCAHUU BEILIECTB U X MPEBPAICHHUIA;

3) HCmoJIb30BaTh XUMHUYECKYHO CHMBOJIMKY Ul COCTaBlieHHsS (OpMYJT BEHIECTB M ypaBHCHUM
XUMHUYECKUX PEaKIIMii;

4) ompenensTh BAJICHTHOCTh W CTCNEHb OKHCICHUS XHMHYECKHX 3JIEMCHTOB B COCIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAICKHOCTD BEIIECTB K OMPEIEIEHHOMY KIIAcCy COEIMHEHUH 1o popMyrnam; BU
XMUMHYECKOHN CBs3M (KOBaJCHTHAs, HOHHAs, METAJUIMUECKasi) B HEOPraHUYECKUX COCAMHEHUAX; 3apsil HOHA
M0 XMMHYECKO (opMyne; xapakTep cpelbl B BOJHBIX PAacTBOpaX HEOPraHUYECKHX COCAWHEHUH, THUI
KPUCTAIIIMYECKON PEelIETKY KOHKPETHOTO BEIIECTBA;

5) packpbiBaTh cMmbici Ilepuoguueckoro 3akona JI. M. MeHzeneeBa U JIEMOHCTPHPOBATh €TI0
MOHMMAaHKE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyro Qopmy [lepuoanyeckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATHUS «TJ1aBHas moArpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
Majble U OOJBIINE MEPUOJIbI; COOTHOCUTH 0003HAUEHUS, KOTOpPble UMEIOTCS B MEPUOIUYECKON Tabnule, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsj sapa, odiee
YHCIIO AJIEKTPOHOB U PACHpEIeIeHHe UX MO AIIEKTPOHHBIM CJIO0SM); OOBACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB DJIEMEHTOB M UX COCAMHEHHUH B Mpelenax MajblX MEPHOJOB U TJIABHBIX MOATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

6) kmaccHpHUIUPOBATh XUMHUYECKHE SJIEMEHTHI; HEOPraHHUSCKHUE BEIIECTBA; XUMHUUECKHE PEaKIIUH
(M0 9HCITy ¥ COCTaBY YYacCTBYIOIIUX B PEaKIIMU BEUIECTB, MO TETIOBOMY 3(PPEKTy, M0 H3MEHEHHIO CTeTeHel
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapakTepu3oBaTh (OMHUCHIBATH) OOLIME M CICHU(PHUECKUE XUMHUYECKUE CBOMCTBA MPOCTBHIX U
CIIOHBIX BEIIECTB, TMOATBEpKAas ONKMCAHHE MPUMEPaMU MOJIEKYISPHBIX U HWOHHBIX YpaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKIX PEAKITUil;
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8) cocTaBATh YpaBHEHHSI SJICKTPOJUTHUECKOM TUCCOIUAIINN KUCIIOT, IIEIOYCH U COJICH; MOJIHBIC U
COKpAaI€HHBIC YPaBHEHHSI PEAKIUii HMOHHOTO OOMEHa; YypaBHEHUS peaklud, MMOATBEPKIAAIOMINX
CYILECTBOBAaHUE T€HETUUECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3INYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUI IMOCPEICTBOM COCTABIICHHSI
AJIEKTPOHHOTO OallaHCa 3TUX PEaKInii;

10) mporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT MX CTPOCHHUS; BO3MOKHOCTH HPOTEKAHUS
XUMUYECKUX MPEBPAIICHUM B Pa3IMUHBIX YCIOBUSX;

11) BBIYMCISATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacChl BEIECTB; MAaCCOBYIO JOJIIO
XUMHUYECKOTO AJIEMEHTa Mo (opMyJie COCIUHEHMS; MACCOBYIO JOJIIO BEIIECTBAa B PAcTBOPE; MPOBOJUTH
pacy€Thl M0 YPAaBHEHUIO XMMUYECKON PEaKInu;

12) crenoBath MpaBUiiaM MOJIb30BAHUS XMMHUYCSCKOW TMOCYI0H M Ja00paTOPHBIM 000pyI0BaHHEM, a
TaKKe TMpaBWwiaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMU IO BBIOJTHEHHUIO
mab0PaTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEMICCTB (aMMHUaKa U
YIJIEKHUCIIOTO ra3a);

13) mnpoBOAWTH peaKIMH, TOATBEPIKIAIOIINE KAYeCTBEHHBIH COCTaB Ppa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpomMuA-, HOAUA-, KapOoHaT-, (ocdar-, cunmukar-, cymabdar-,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHMSI W HWOHBI H3YyYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npuMeHATh OCHOBHBIE OTEPAIIMK MBICUTEIBHOM EITEIPHOCTH — aHaIN3 M CHHTE3, CPaBHEHUE,
0000111eHIEe, CHCTEMATU3aIUIO, BBISIBJICHUE MPUUYMHHO-CIICICTBEHHBIX CBSI3€M — JUISI U3YYCHHS CBOWMCTB
BEIIECTB M XUMHUYECKUX PEAKINI; €CTeCTBEHHO-HAYYHBIC METOJIbI TTO3HAHUS — HAOIIOJICHUE, U3MEpPEHUE,
MOJENTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHMUE
8 KJIACC

Ne HaumMeHoBaHue pa3iesoB U TeM KousimuectBo yacos DJIeKTPOHHBIC JlesATeIbHOCTD YYHUTEIIS C YYETOM
/i pOrpamMMsbl BCEro| KOHTPOJIbHbIE|IpaKTHIecK e (urdpoBkIC) paboueit mporpaMmbl BOCITUTAHUS
paboThI paGorsr  |00pasoBaTeNbHEIE
pecypcbl
Pasnen 1. [lepBoHavyaabHbIC XUMUYCCKHE TTOHSITHUS
1.1.Xumust — BakHast 00J1aCTh 6 0 2 http://www.school | TToGyxnenne oOydarommxcs
€CTECTBO3HAHUS U MPAKTUICCKON -collection.edu.ru/ | co6mronaTe Ha ypoke OOIIETPUHATHIE
NeATeILHOCTH YeI0BeKa HOPMBI MTOBEJICHUS, IPaBHJIa OOIICHUS
CO CTapIIMMHU U CBEPCTHUKAMH,
NPUHIUIB YI€OHON TUCIUILINHBI 1
1.2.BemiecTBa 16 [1 0 http://www.school | caMOOpranu3anumu,
1 XUMHUYECKUE PEAKIINU -collection.edu.ru/ | BKIIXOYCHHUE B YPOK UTPOBBIX IMTPOLIEYD
C LIENBIO TIOJIePIKaHMSI MOTHBAIINU
00y4JaroIIUXCs K TOJTYYCHHIO 3HAHUH,
HAJTQKUBAHUIO TIO3UTUBHBIX
Htoro mo pazueny 22

Paznen 2. Baxneimme npeacTaBUTE I HEOPTAaHNYESCKUX BEIIECTB

2.1..Bo3nyx. Kucnopoa. ITousitre 06 okcumax |5 0 http://www.school | TToGy»xaenne oOydarommxcs
2.2..Bogopoy. 3 0 http://www.school | COOIONIaTh Ha ypoKe 0OLIETPUHATbIC
[ToHSITHE O KUCTIOTAX U COJISAX ~collection.edu.ru/ | HOPMbI TIOBEJICHHUS, IPABUJIA OOLICHUS
2.3.[KonmnuectBeHHbIe OTHOICHUS B xumuun |4 |0 http://www.school ;;;;iiﬁﬁﬁ;%;i?;;iﬁiﬁ?;}lm u
2.4..Boma. PactBopsl. ITonstue 06 6 http://www.school CaMOOPTaHH3ALIHIL
2.5./OCHOBHBIC KJTaCChI HEOPTaHHUYECKHX 15 11 http://www.school | BKIIOYE€HHE B YPOK UI'POBBIX IIPOLIEYP
COEMHEHU I -collection.edu.ru/ | ¢ Lenbio MoAAEPKAHUS MOTUBALIUU
00YJarOIINXCS K TIOJTYYCHHIO 3HAHHH,
HAJTQKUBAHUIO TIO3UTHBHBIX
lToro no pasneny 33

Paznen 3. [leproauyeckuii 3akoH u [leproauyeckas cucrema xumuueckux snemeHToB J[. . Menneneea. CTpoeHne aToMOB. XUMUYECKas
cBsA3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

15



3.1.[[lepuonnyeckuii 3akoH u [lepuoanyeckas (6 http://www.school | [ToOyxnerne oOydaromuxcs
cucreMa XuMHU4Yeckux 3ementos . . -collection.edu.ru/ | cobmronaTh Ha ypoke OOIICTIPUHSTHIC
Menneneea. CTpoeHue aroma HOPMBI TIOBEJICHHUS, TIPaBHJIA OOIIEHUS
CO CTapIIUMU U CBEPCTHUKAMHU,
HPUHIUIGL YIeOHON TUCIUIUTAHBI 1
3.2.|Xumuueckas cBsi3b. OKUCIUTEIBHO- 7 http://W_WW.SChOOI CaMOOpraHH3aLIK;
BOCCTAaHOBHUTEJIbHBIC PEAKIIUU -collection.edu.ru/ | progenme B YPOK HIPOBBIX IIPOTIEAYP
C LIENBIO MOJICPIKAHUSI MOTHUBAIIUU
00yyaroluxcst K NOJy4eHHIO 3HaHUH,
HAJTAXKUBAHUIO O3UTHBHBIX
Toro mo pasneny: 13
PesepBHOE BpeMs 0
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

collection.edu.ru/

Ne HaunMeHoBaHue pasiesioB u TeM KosmuectBo yacos DJIEeKTPOHHBIC JlessTeNbHOCTD YUUTEIIS C YIETOM padoueii
n/n IPOrpaMMbl BCErO|KOHTPOIbHBIE [MpakTHyeckue|  (LM(POBLIE) POrpaMMbI BOCITHTAHHUS
paboTHhI paboTHI 00pa3oBaTeIIbHBIC
Pasnen 1. BemecTBo 1 XMMHUECKHE PEAKLIMU
1.1.[[ToBTOpeHue u yriayOieHHe 3SHAHHUMA 5) 0 0 http://www.school- | TToOyxnenne oOydaromuxcsi COO0IATh HA YPOKE
OCHOBHBIX pa3zelioB Kypca 8 kiracca collection.edu.ru/ | oOmenpuHATHIE HOPMBI TOBEACHHUS, TPABHUIIA
OOIIEH sI CO CTAPIIMMHU U CBEPCTHUKAMM, TIPHHITUITBI
1.2./OcHOBHBIE 3aKOHOMEPHOCTH 5 0 0 http://www.school- N P p p
. : y4eOHON AUCIMIUIMHBI B CAMOOPTaHU3AIHH;
XUMHUUECKHX PeaKInit collection.edu.ru/
BKJIFOUCHHE B YPOK UTPOBBIX MPOIIELYD C LETBIO
1.3.DnexTponuTrHdeckas gucconmanusa. |9 1 1 http://www.school- | TOAepKaH s MOTHBALINH O0YYaOUXCS K
XUMIYECKUE PeaKkiy B paCTBOPAx collection.edu.ru/ | momy4eHuIo 3HAHWIA, HAJTAKUBAHHUIO MO3UTUBHBIX
MToro 1o pasnery 19
Pasnen 2. HeMeTa/uiel M X COEIUMHEHNS
2.1.|/00mas xapakTepucTUKa XUMUYeCKuX |4 0 1 http://www.school- | TToOyxnenne oOydaromuxcst COO0IATh HA YPOKE
hiiemeHTOB VIIA-rpymmsl. ["ajgoreHs collection.edu.ru/ | oOmIenIPUHATHIE HOPMBI TIOBEICHUS, TPABHIIA
2.2.|/061mas xapaKTepucTHKa XuMudeckux 5 |0 1 http://www.school- | COMIEHNS CO CTApIIMMHU 1 CBEPCTHUKAMH, NPHHIATIBI
hiieMeHTOB VIA-rpymmel. Cepa u eé collection.edu.ru/ | Y4COHO# IMCUHUIIIMHBI 1 CAMOOPraHU3aLNH;
2.3./001mas XxapakKTepuCTHKA XUMUYECKUX |7 0 1 http://www.school- | BKiIto4eHHE B YPOK UTPOBBIX MIPOLEAYP C LIETBIO
hrieMeHTOB VA-rpymibl. A30T, hochop collection.edu.ru/ | moanepkanus MOTHBALMU 00Yy4JarOMIUXCS K
1 UX COCAMHCHUA MOJYYECHHIO 3HAHUM, HAJTA)KUBAHUIO MO3UTUBHBIX
2.4./001mas xapaKTepuCcTUKa XUMUYECKHX (8 0 1 http://Www.School- | yiesxnHuHOCTHEIX OTHOIEHMIE B KIIacce.
hiieMeHTOB [VA-Tpynmbl. Yriepos u collection.edu.ru/
KPEMHUI U UX COCTMHCHHSI
Toro mo pasaeny 24
Pasgen 3. Meranibl ¥ UX COETUHEHUS
3.1./00mue cBoiicTBa METAIIIOB 4 0 1 http://www.school- | ITo6yxaeHne oOy4aroIuxcs coOIHaTh HAa YPOKE

O6H_IerI/IH$ITLIe HOPMEI ITOBEACHUA, ITpaBUJIa
O6H.ICHI/I$I CO CTapIIMMHU U CBEPCTHUKAMU, TPUHIIUIIBL
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3.2.BaxkHeiine MeTamibl 1 UX 16 http://www.school- | y4eOHo#1 TuCIUIITHHBI 1 caMOOpTaHU3aluY;
COCIMHCHUS collection.edu.ru/ | BkItoueHHE B YPOK UTPOBBIX MPOLEIYP C LEIbIO
10 IEPIKAHMS MOTHBALIMH 00Y4arOIMXCS K
HOJTYICHHIO 3HAHUH, HATAKUBAHHIO TIO3UTUBHBIX
MToro mo pasneny: 20
Paznen 4. Xumus v OKpy>Karolas cpea
4.1. BerecTBa U MaTepHabl B )KU3HA 3 http://www.school- | TToOyxaenue oOy4arommxcs CoOI0IaTh HA YPOKE
YeJI0BeKa collection.edu.ru/ | oOuienpUHATBEIC HOPMBI IOBEACHHSI, IPABUIIA
OOIICHHUS CO CTAPIIUMU M CBEPCTHUKAMH, IPUHIUITBI
y4eOHOM AUCIUTUTHHBI ¥ CAMOOPTAaHU3AIINY;
BKJTIOYEHHE B YPOK UTPOBBIX MIPOLIEAYP C LEIBIO
O ICPKAHUS] MOTHBAITHH O0YJafOIIUXCS K
MIOJTyYEHHIO 3HAHUH, HATAKUBAHHIO TIO3UTUBHBIX
Toro o paseny: 3
PesepBHOE BpeMs 2
OBILIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Tema ypoxka KousmmuecTBo yacos Bunpl, popmbl
/i KOHTPOJIS
BCEIrO | KOHTPOJBHBIC | MPAKTHYECKUE
paboThI paboThl

1. [[Ipemmer xumuu. Poib XUMUU B )KU3HH 1 0 'Y CTHBIN 0mpoc;
YeoBeKa

2. [ Xumus B cucteme HayK. MeToibl 1 0 'Y cTHBIN onpoc;
MMO3HAHUS B XUMUHU

3. [BHaAKOMCTBO ¢ paBuIaMu O6e30macHOCTH 1 |1 0 [TpakTrueckas
npuéMamMu paboThl B XUMHUYECKON pabora;
maboparopun. [Ipaktrueckas padota Nel.

[IpaBuna paboTsl B 1a00paTOpUU U
puE€MbI 0OpaleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

4. [Tena u BemecTBa. dusznueckue cBoiictea |1 0 'Y CTHBIN 0mpoc;
BEIECTB. ArperaTHOE COCTOSTHUE
BEIIECTB

5.  [Yucteie BemecTBa U cmecu. CriocoObt 1 0 Y CTHBIN OTIPOC;
pa3aeneHus cMecen

6. [[Ipaktuueckas padota: Ne 2. Paznenenune |1 0 [TpaxTrueckas
cMecel (Ha mpuMepe OYMCTKH paborta;
[MOBapEHHOM COJIN)

7. |Atombl 1 MoJsiekybl. [IpocThie u cnoxHbie (1 0 TectupoBanue;
BEIECTBA

8. [ XuMuuecKue 3JeMEeHTbI. 3HAKU 1 0 [TuceMeHHBIH
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB KOHTPOJIb,

9. |AToMHO-MOJNEKyIsApHOE yueHue. 3akoH |1 0 'Y cTHBIN ompoc;
MMOCTOSIHCTBA COCTaBa BEILIECTB

10. [Xumunueckas popmyna. BameHTHOCT 1 0 Y cTHBIN onpoc;
ATOMOB XUMUYECKUX IIEMEHTOB

11. |CocraBiaeHue XuMHU4eCKUX GopMyI 1o 1 0 [TucbMeHHBII
BaJIeHTHOCTU. HaxoxieHrne BaJeHTHOCTH KOHTPOJIb;
XUMHUYECKUX 3JIEMEHTOB 10 hopmyrie

12. |OtHOCUTeNbHAs aTOMHAsI Macca. 1 0 [TuceMeHHBIH
OTHOCHUTENbHAS] MOJIEKYIISIpHAs Macca KOHTPOJIb;

13. |Pemrenue 3amay Ha BEIYUCIIEHUE 1 0 ITuceMeHHBIN
OTHOCHUTENILHOI MOJIEKYJISIPHOI MacChl KOHTPOJIb;
BEIIECTB

14. [MaccoBast 10 XUMHYECKOT'0 diieMeHTa B (1 0 CaMOOIIeHKa C
COEIMHEHUU MCII0JIb30BaHUEMK

15. [Pemrenue 3aga4 Ha BEIUUCIICHUE 1 0 ITruceEMeHHBIN
MacCOBOM JOJM XMMHUYECKOTO AIEMEHTA 110 KOHTPOJIb;
(hopMyIne coeTuHEeHUS

16. |Dusuueckre U XUMUYECKUE SIBIICHUSI. 1 0 [lucbMeHHBII
XUMHUUYECKasi peaKiius KOHTPOJIb;

17. [[Ipu3Haku U yCIOBUS NPOTEKAHUS 1 0 'Y cTHBIN onpoc;
XUMHUYECKUX PeaKInii

18. [Bakon coxpaHeHus macchl Bemects. M.B. |1 0 Y cTHBII onpoc;

JIOMOHOCOB — Y4E€HBIN-IHUIUKIOTIEAUCT




19. Xumudeckue ypaBHEHUS 1 0 0 [TucbMeHHBII
KOHTPOJIb;

20. (Tumbl XUMUYECKMX peaKIui 1 0 0 [TucbMeHHBIH
(coenuHEHMs, PA3TIOKEHHSI, 3aMEILICHHS, KOHTPOJIb;
oOMeHa)

21. |[Ypok 0000IIeHNS U CHCTeMAaTHU3aluN 1 0 0 [TuceMEHHBIN
3HaAHUU KOHTPOJIb;

22. [YPOK KOHTpOJIS 3HAHUH 1 1 0 [luceMeHHBIM

23. [Bo3mgyx — cmech razoB. Coctas Bo3ayxa |1 0 0 'YcTHBII onpoc;

24. (TermoBoii a3dpdexT xumMuveckoii peakium, |1 0 0 'YcTHBII onpoc;
MOHATHE O TEPMOXHUMHUYECKOM
YPaBHEHHH, 3K30- ¥ SHIOTEPMHUECKIX

CAKITHSIX

25. |CriocoObl MoJTydeHus] KUCIopoIa B 1 0 0 [TuchbMeHHBIH
mabopaTOPHH M MPOMBIIIIEHHOCTH. KOHTPOJTb;
[Ipumenenne kuciopoaa. OKCUIBL.

KpyroBopoT KHCIOpOAa B IPHPOJIE.

26. [[Ipaktuueckas padorta Ne 3. [Tonyuenue u |1 0 1 [TpakTHyeckas
coOMpaHue KUCIOPO/ia, U3YYCHHUE €TO pabora;
CBONCTB

27. |030H. Amorponus kuciaopoaa. Torumso (1 0 0 [TuchbMeHHBIH
(yroyib 1 MeTaH). 3arps3HEHUE BO3/IyXa, KOHTPOJIb,
CIIOCOOBI €ro Mpe0TBPAIECHUS.

Y cuiieHrne napHUKOBOTO 3P dekTa,
paspymeHne 030HOBOTO CIIOSI.

28. [Bomopoa — XUMHYECKHUI SJIEMEHT U 1 0 0 TectupoBanue;
mpocToe BemecTBo. HaxoxneHre B
npupoje, GU3NIeCcKre U XUMHUECKUE
CBOICTBA (HA MpUMEpPE B3aUMOJICUCTBUS C
HEMeTallaMi B OKCHJIAMH METAJUIOB),

MPUMEHEHHE, CTIOCOOBI TIOTydSHHS

29. [Ipaktuueckas padorta Ne 4. [Tonyuenue u |1 0 1 [TpakTrdeckas
coOMpaHKe BOJIOPOJIA, U3YUCHHE Ero paborta;
CBOWCTB

30. [[loHsATHE O KMCIIOTaX U COMSIX 1 0 0 Y cTHBIN onpoc;

31. [KonmuectBo BemecTtBa. Mosb. Mossipaast |1 0 0 Y cTHBIN onpoc;
Macca

32. [Baxon ABoraapo. MonsipHblit 00bEM ra3os |1 0 0 [TrucbMeHHBII

33. [Pemienue 3a1a4 Ha B3aUMOCBSA3b 1 0 0 I[TucbMEHHBIN
KOJIMYECTBA BEIIECTBA, 00bEMA M MACChI KOHTPOJIb;
ra3oB. Pacuérel 1o XMUMUYECKUM
ypaBHCHHS

34. |Pacy€Thl MO XMMHUYECKUM ypaBHEHUSIM. 1 0 0 [TuceMeHHBI
I IpuMeHeHne 3akoHa ABOraapo KOHTPOJIb;

35. (@usuueckue cBoiicTBa BOAbl. AHaim3 U |1 0 0 [lucbMeHHBII
CHHTE3 — METO/Ibl U3YUEHHsI COCTaBa KOHTPOJIb;
BOJbl. XUMHUECKHE CBOICTBA BOJIBI
(peaxiuu ¢ MeTaslaMH, OKCHJIaMH
METaJIIOB M HEMETAJLIOB)

36. [[lonsTHe 00 OCHOBAaHUAX W MHJMKAaTOpax |1 0 0 'Y cTHBIN 01pOC;

37. |Boma xak pacTBopHTENb. PacTBOpHI. 1 0 0 [ TnceMeHHBIM
PacTBOpMMOCTBH BEIIECTB B BOJIE. KOHTPOJIb;

HacpIneHHbIe 1 HEHACHIIIICHHBIS PACTBOPLL
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38. |KonieHTpaius pactBopoB. MaccoBas mosil [TuceMEHHBIN
BellleCTBa B pacTBope. Beruncienus ¢ KOHTPOJIb;
MCII0JIb30BAHUEM MOHSATUS «MACCOBast JI0JIs
BEILIECTBA B paCTBOPE»

39. [[Ipaktuueckas pabora No 1 [TpakTyeckas
5. IIpuroroBiieHrE paCTBOPOB C paboTa;
OIIpeNeIEHHON MacCOBOM J0JIEH pac-

TBOPEHHOTO BELIECTBA

40. [Pons pacTBOPOB B IPHUPOJIC U B KU3HH 1 'Y CTHBIN O1IpoC;
yesoBeka. KpyroBopoT BOIbI B IPUPOJIE.
3arpsi3HeHne NpupoIHbIX Boa. OxpaHa u
OYHCTKA IPUPOJTHBIX BOJI

41. [[lepBble MOMBITKH KiIacCH(PUKAIUU 1 'Y CTHBIN OTIPOC;
XUMHYECKUX 37IeMeHTOB. [loHsATHE 0
TPYIITaxX CXOAHBIX AJICMEHTOB
(1IeI0YHBIC U MIEIIOYHO3EMETbHBIC
METaJLTBI, TAJIOTEHBI, THEPTHBIC T'a3hbl).

JJIEMEHTHI, KOTOpbIE 00pa3yIoT
aM(pOTEPHBIC OKCHIBI Y TUAPOKCHIBI
42. MloHHas XUMHYECKas CBA3b 1 [T1cbMEHHBII
KOHTPOJIb;

43. Kiraccuukanus HEOpraHHIeCKUX 1 [T1cbMEeHHBII
COEMHEHU N KOHTPOJIb;

44. |Okcuabl: COCTaB, KIIACCH(PUKAIUS 1 [InceMeHHbIH
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE, KOHTPOJIb;
Hecosieo0pa3yronue), HOMEHKIaTypa
(MexXayHapoIHAs W TPUBUAILHAS).

[TosydyeHre 1 XUMUYECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB

45. |OCHOBaHMS: COCTaB, KJIACCHU(UKAITH, 1 [TucoMeHHBIH
HOMEHKJIaTypa (MEeXIyHapoIHasl U KOHTPOJIb;
TpUBHAIIbHAS), (GU3UUECKUE U
XMMHYECKHE CBONCTBA, CIIOCOOBI
[OJTy4eHUS

46. |AMQoTepHBbIC OKCHIBI U TUAPOKCHIIBL, UX (1 [TuceMeHHBIH
CBOICTBA U MOJy4YECHUE KOHTPOJIb;

47. |KuciioTsl: cocTaB, KiacCU(pHUKAIIUS, 1 [TucbMeHHBII
HOMEHKJIAaTypa, PU3nvYecKre CBONCTBA KOHTPOJIb;

48. [KuciaoThl: XMMHAYECKHE CBOMCTBA, 1 [TrnchMeHHBIH
criocoObl moydeHus. Ps akTuBHOCTH KOHTPOJIb;
METaJJIOB

49. |Conu (cpenHue): HOMEHKIIATYpa, 1 YCcTHBIN o1poc;
CIIOCOOBI MOTY4YEeHHUSI, B3aUMO/ICHCTBUE
CoJiel ¢ MeTaJlaMH, KUCIOTaMH,

[[eJI0YaMU U COTISIMHU

50. |Beruucnenus o ypaBHEHUSM XUMHUYECKOH (1 [IncbMeHHBIN
peaxiuu KOHTPOJIb;

51. |[eHeTHUecKas CBS3b MEXK]Ty KJIACCAMH 1 [TuceMeHHBIH
HEOPraHNYECKUX COSIMHEHUIA KOHTPOJIb;
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52.

[TpakTudeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIbHBIX 33124 110
TeMe«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCAMHECHUIN

[IpaxTrueckas
paboTa;

53. |Ypox 0000mIeH s U cUCTeMaTU3aluu Y CTHBII onpoc;
3HaAHUUN
o4. |YpOoK KOHTpOJIS 3HAHUN KonTpoJsibHas
pabora;
95. [Ypok 0000IIeHNS U CHCTeMAaTH3aIlun [InceEMeHHBIN
3HaAHUI KOHTPOJIb;
56. |Crpoenue aromoB. CocTaB aTOMHBIX sIIIED. 'Y CTHBIN OTIPOC;
30TONBI. DIEKTPOHBI.
DU3NYECKUI CMBICI TIOPSIAKOBOIO HOMEPA
HIIEMEHTa
o7. [[lepuomuueckwnii 3axkoH u [Teproguaeckas 'Y CTHBIN 0TIPOC;
CHUCTEMa XUMHUYECKUX 31emMeHToB J[.1.
MenneneeBa. [lepuobl, rpymimsl,
o Arpymninsl. PU3HYECKHUI CMBICT HOMEPOB
Mepuoja v TPyNIbl
58. |CTpoeHuHe MEeKTPOHHBIX 000JI0YEK aTOMOB [TuceMeHHBIH
nepBbIx 20 XUMUYEeCKUX KOHTPOJIb;
PIIEMEHTOB nepuoandeckon cucremsl 1. U.
MeHeneeBa
59. [XapakTepucTHKa XUMHYECKOTO dJIEMEHTa Y CTHBIN 0npoc;
[10 €ro MOJIOKEHUIO B IEPHOIUUECKON
cucteme /1. V1. MenzaeneeBa
60. [3HaveHHe NEPHUOTUYSCKOTO 3aKOHA H Y CTHBIN onpoc;
[IEPUOANYECKON CUCTEMBI XUMUYECKUX
PIIEMEHTOB JJIs PA3BUTHUS HAYKU U
npaktuku. Jl. 1. MenzaeneeB — y4€HbIN,
[eJaror ¥ rpak1aHuH
61. |Ypok KOHTpOJIS 3HAHUN KonTposbHas
pabora;
62. [DIEeKTPOOTPHIIATEIBHOCTH ATOMOB Y CTHBIN 0npoc;
XUMUYECKUX 3JIEMEHTOB. XUMUYECKas
CBSA3b: KOBAJICHTHAs MOJISIPHAS U
KOBAJICHTHAsI HENOJIApHAas
63. |CreneHb OKUCICHUS Y cTHBIN onpoc;
64. |OKHCTUTEIBHO-BOCCTAHOBUTEIBLHBIC [lucbMeHHBII
peaxiuu (OBP). IIpouecch okuciaeHus u KOHTPOJIb;
BOCCTaHOBJIEHUsA. OKHUCIUTENN U
BOCCTAHOBUTEIIN
65. |CocraBieHHE ypaBHEHUI OKUCIUTEIBHO- [lucbMeHHBII
BOCCTAHOBUTEIbHBIX PEAKLIUNA U CXEM KOHTPOJIb;
HIIEKTPOHHOTO OanaHca
66. |Ypok 0000IIeHHS U CHCTEMAaTH3allu| [InceMeHHbBIH
3HaAHUI KOHTPOJIb;
67. |[Ypox pa3BUBArOLIETO KOHTPOIIS 3HAHH. CamooneHka ¢
Xumusi B J€MCTBUU MCIOJIb30BAHUEMK
OnenoyHoro
TICTaY;
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68. |Ypok 006001IeHUS U CUCTEMATU3ALUH 1 Y CTHBII 01IpoC;
SHAHMH.
OBIIEE KOJIMYECTBO YACOB I10O 68

[IPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoxka

KonmuectBo yacoB

Bunpl, popmbl
KOHTPOJIS

BCECTO

KOHTPOJIbHBIE
paboThI

MIPAKTHYECKUE
paboThl

Knaccugukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEILIECTB
(MexTyHapoHasi U TPUBUAJIbHAS )

[lucbMeHHbBIN
KOHTPOJIb;

[Iepnoanueckuit 3akoH. [lepnoauueckas
CHUCTEMa XUMHUYECKUX 3JIEMEHTOB
/1. 1. MenneneeBa. CtpoeHue aTOMOB

[lucbMeHHbBIN
KOHTPOJIb;

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XHUMHUYCCKHUX 3JICMCHTOB IICPBLIX TpGX
IICPHUOJA0B, KaJINA, KaJIblIUAd U UX
COEJIMHEHU B COOTBETCTBUU C
IIOJIOKCHHUEM B HepI/IOILI/ILIeCKOI\/JI CUCTEMC U
CTPOSHUEM aTOMOB

[lucbMeHHBIN
KOHTPOJIb;

XUMHUYEeCKHEe CBOMCTBA BEIISCTB,
OTHOCAIIUXCSA K pa3IMYHBIM KJlaccam

HCOPraHNM4YCCKUX COC}II/IHGHPlﬁ, nux
TCHETUYCCKAA CBA3b

'Y CTHBIN OTIPOC;

CTpoeHue BelecTBa: BUAbl XUMUUECKON
CBA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBHCHMOCTE CBOMICTB BEUICCTBA OT THUIIA
KPHUCTAJUIMYECKON PEIIETKU

Y CTHBIN 0npoc;

Kiaccudukanys XuMU4eCcKuX peakiui 1mo
Pa3IUYHBIM TpU3HAKaM (IO YHCITY U
COCTaBy YYaCTBYIOIIUX B PEaKIIH
BEILIECTB, 110 TEIUIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTEIICHEH OKHUCIIEHNS
XUMUYCCKUX IJIEMEHTOB, 110 0OPaTUMOCTH,
10 YJaCTHIO KaTaJiu3aTopa). IK30- U
DHIOTEPMHUUYCCKHE PEaKIIUH,
TEPMOXHUMHUYCCKUE YPABHCHHS

Y CTHBIN O1pocC;

[ToHsATHE O CKOPOCTU XUMHUYECKOM
peakuuu. [IoHSITHE 0 TOMOTCHHBIX U
rEeTEPOreHHBIX peakiuusax. PakTopsl,
BIIMSFOIIME HA CKOPOCTh XUMHUUYECKOU
peaKIuu

Y CTHBIN 0npoc;

[TonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHUX peakiusax. [lonsTue o
XUMHUYECKOM PaBHOBECUU

[IuceMeHHBIH
KOHTPOJIb,

cDElKTOpI:I, BJIHAIOIIKUE HA CMCIICHHUC
XHUMHUYCCKOTO paBHOBECUA

Y CTHBIN OIIpOC;

10.

MexaHu3M OKHCIUTEIIbHO-
BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ
(3J'IeKTp0HHHI>i OaJlaHC OKUCIUTEIIBHO-

BOCCTAaHOBHUTEIIbHOM peaKHI/II/I)

[ IncbMeHHbBIN
KOHTPOJIb;
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11. [Teopus >neKTPOIUTHYECKON 1 'Y CTHBIN O1IPOC;
TMCCOLMALIMU. DIIEKTPOJIUTHI U
HEIEKTPOJINThL. KaTHOHBI, aHHOHBI.

MexaHU3M TUCCOIMAIINY BEUIECTB C
[Pa3TUYHBIMU BHJIAMU XUMUYECKOU CBSI3U

12. (Crenens puccomuanuu. CUIBHBIE U 1 ITnceMeHHbIN
CI1a0BIC AIIEKTPOJIUTHI KOHTPOJIb;

13. |Peakumu noHHOTO OOMEHa, ycioBus ux |1 CamoolieHKa ¢
npoTekanus. VIOHHbIC YpaBHCHHUS MCII0JTb30BaHUEM
[peaKIHit O11eHOYHOTO

TCTaY;

14. Xumudeckue cBOWCTBA KHUCIOT B CBETE 1 'Y CTHBIN 0mpoc;
MPEJICTaBICHUA 00 MIEKTPOIUTUICCKON
TVCCOITUAITTT

15. [Xumudeckue cBoWCTBa OCHOBaHMI B cBete |1 [TucbMeHHBIH
MpeicTaBIeHUN 00 KOHTPOJIb;
DIIEKTPOJIUTUYECKOM TUCCOITUAITTT

16. [Xumuyeckue CBOWCTBA COJIEM B CBETE 1 'Y CTHBII 0TIPOC;
MPEJICTABICHUA 00 MIEKTPOIUTUICCKON
TFCCOITUAITIT

17. [[lonsTue o ruaposin3e coyieit 1 'Y CTHBIN ONpoc;

18. |KauecTBeHHBIC peakIUy Ha KATHOHBI U 1 'Y CTHBIN ONpoc;
QHUOHBI

19. [Ipakrtuueckas padota Nel. Pemienue 1 [TpakTryeckas
HKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME paboTa;
"DneKkTpoauThUecKas gucconuanus’”

20. [Vpok 0000mIeHns u cucTeMaTHu3aIuu 1 [TruceMeHHBIN
BHAHUM KOHTPOJIb;

21. |[Vpok KOHTpOJIS 3HAHUU 1 KonTtponbpHas

pabora;

22. |001as xapaKTeprCTHKA raJIOr¢HOB. 1 Y cTHBIN o1poc;
OcoOeHHOCTH CTPOEHUS AaTOMOB ITHX
PIIEMEHTOB, XapaKTepHBIC JIIsI HUX
cTernieHu okucienus. CTpoeHue u
(buznueckue CBOICTBa MPOCTHIX
BEIECTB— I'aJIOTEHOB. XUMUYECKHE
CBOICTBa Ha MpUMeEpPE XJI0pa
(B3auMOeiiCTBHE C METAJIAMH,

HEeMeTaJlJIaMU, [EJI0YaMH )

23. [XmopoBogopoa. CoJisiHast KUCIIOTa, 1 'YcTHBIN o1poc;
XMMHUYECKHE CBOMCTBA, MOIy4YeHHE,
npuMeHeHue. KauecTBeHHas peakius Ha
XJTOPUI-HOHBI

24. (dusmnonoruyeckoe NeHCTBHE XJIopa U 1 Y CcTHBIN 0onpoc;
XJIOPOBOJOPO/Ia Ha OpPraHU3M YeJIOBEKa.

Baxueiye XJIOpUIbl U UX HAXOXKICHHUE B
pupoie

25. [[Ipaktuueckas pabota Ne2. [Tonmyuenne |1 [ TpakTrueckas
COJITHOM KUCJIOTBI, U3Yy4EHUE €€ CBOMCTB paboTa;

26. [Peuienune 3amad Ha BEIYUCIICHUS 10 1 ITrucEMeHHBIN
YPaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITN KOHTPOJIb;

OJWH pCAarcHT JaH B M30BITKE
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27.

OOm1ast xapakTepuUCTHUKa 1eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
HTHUX 3JIEMEHTOB, XapaKTEePHBIE ISl HUX
cTerneHu okucieHus. CTpoeHue u
(u3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB-
KICJIOPOJIa U CEepbl. AJITOTPOITHBIE
MOIU(PHUKAITIN KUCIOPOAA U CEPHI.
XUMHUYECKHE CBOMCTBA CEPBI

—

'Y CTHBIN OIIPOC;

28.

CepoBo1opoJ1, CTpOCHUE, PU3UIECCKHE U
XUMHUYECKUE CBOMCTBA

'Y CTHBIN OTIPOC;

29.

OKCI/IZ[I)I CCPhI KaK NpCACTaBUTCIIN
KU CJIOTHBIX OKCHUJOB. CepHI/ICTaﬂ KucCJjioTa

[lucbMeHHbBIN
KOHTPOJIb;

30.

CepHas KucioTa, GpU3N4IecKue u
XUMUYECKHE CBOMCTBA (0OIIHNE KaK
MPEICTaBUTEINS Klacca KUCIIOT U
cnenuduueckue), npumenenne. Conu
CEpHOI KUCIIOTHI, KAUECTBEHHAS PEaKITUs
Ha Cylb(aT-uoH

'Y CTHBIN OTIPOC;

31.

XUMUYECKUE PEAKIINY, JICKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
[MOJTYy4EHHUS] CEPHOM KUCIIOTHI. Pemenne
3a/1a4 Ha HAXO0XKJEHUE MacCOBOM 01
BBIX0/1a ITPOJIYKTa PEAKIIUU

'Y CTHBIN OTIPOC;

32.

HaxoxaeHne cepbl ¥ €€ CoOeTMHEHUI B
MpUpoJIe. XUMUIECKOE 3arpsi3HEHIE
OKpPY)KaroIeH Cpeibl COSTMHEHUSAMU CEPhI
(KUCIIOTHBIC JIOXKIH, 3arpsI3HEHUE BO3TyXa
1 BOJIOEMOB), CITOCOOBI €T0
[pEIOTBPAILCHUS

Y CTHBIN 0npoc;

33.

OO6mrast XxapaKTepUCTUKA dJIEMEHTOB V A-
rpymmnbl. OCOGEHHOCTH CTPOEHHUS aTOMOB
STHX 3JIEMEHTOB, XapaKTepHbIE I HUX
CTETIeHH OKUCIICHHS. A3OT,
pacnpocTpaHeHue B PUpoJe,
(buznuecKkue 1 XMMUYECKHe CBONCTBA.
KpyroBopoT a3oTa B npupoje

Y CTHBIN 01pocC;

34.

AMMI/IaK, €ro (1)I/I3I/ILI€CKI/IG N XUMHYCCKUC
CBOﬁCTBa, TIOJIYYCHHUC U IIPUMCHCHHC.
Comm aAMMOHMUA, UX (1)14314%01(1/16 n
XHUMHNUYCCKHC CBOﬁCTBa, IMPUMCHCHUC.
KadgecTtBeHHas PCaKludg Ha HOHbI aMMOHUA

YCTHBIN 0npoc;

35.

[IpakTiueckas padota Ne3. [Tomyuenue
aMMUaKa, U3y4yeHHe ero CBONCTB

—

[IpakTryeckas
pabora;

36.

A30THas KUCJIOTA, €€ (PU3UYECKUE U
XMMHUYECKHEe CBOMCTBA (001I1e KaK
MpeICTaBUTEINS KJIacca KUCIOT U
cnenuduueckue). Hutpats

Y CTHBIN O1IpOC;

37.

lcrnosib30BaHNE HUTPATOB U COJIEN
AMMOHMS B KAYECTBE MUHEPAIIbHBIX
ynoopeHuil. XuMHUeCKOe 3arps3HeHHe
OKpYKaroLEel Cpelibl COEIMHEHUSMH a30Ta
(KUCTIOTHBIE JOXK/H, 3arpSA3HEHUE BO3/yXa,
[MOYBBI U BOJIOEMOB)

Y CTHBIN OIIpOC;
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38.

Docdop, amnorpornHsie MOAUPUKALUT
docdopa, pu3nIecKue U XUMHUIECKHE
CBOICTBA

[ licbMeHHBIN
KOHTPOJIb;

39.

Oxcun dochopa(V) u dpochopras
KUCIIOTa, PU3NYECKUE U XUMUYICCKUEC
CBOMCTBA, moiryueHue. KauectBennas
peakuus Ha pochaT-nOHbBI

'Y CTHBIN OIIPOC;

40.

crions3oBanue GpocdaToB B Ka4YECTBE
MUHEpaJIbHbIX y100peHuil. 3arpsi3HeHue
MPUPOIHBIX BOJIOEMOB (ochaTamu

'Y CTHBIN ONIPOC;

41.

Yriepo, amioTponHbie MOAU(UKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
(u3nvecKrue 1 XUMHYECKHE CBOCTBA.
Ancop6uus. Kpyrosopot yriepoja B
[PUPOJIC

[e=Y

'Y CTHBIN OTIPOC;

42.

Oxcunpl yriaepojaa, ux Gusndeckue u
XUMHYECKHE CBOMCTBA,
(bM3HO0JIOTHYECKOE IEHCTBHE HA JKUBBIC
OpraHU3MBI, TIOJYICHHUE U TPUMEHCHHE.
DKOJIOTHUECKHE MPOOJIEMBI, CBS3aHHBIE C
okcunom yriepona(lV); runoresa
r7100aJILHOTO MTOTEIJICHHS KIIMMATa;
[MapHUKOBBIN APPEKT

'Y CTHBIN OTIPOC;

43.

'VroJibHas KHCJIOTa U €€ COJIM, UX
(uznyeckue 1 XMMHYECKHEe CBOICTBA,
MMOJTydeHUE U TPUMEHEHHE.
KadecTtBeHHas peakiys Ha KapOOHAT-
noHbI. Mcnonb3oBanue kapOOHATOB B
OBITY, METUITMHE, TIPOMBIIIJIEHHOCTH,
CEIILCKOM XO3STMCTBE

Y CTHBIN 0npoc;

44.

[TpakTuueckas pabota Ne4. [Tomyuenue
yraekucioro ra3za. Kauectsennas
peakiusi Ha KapOOHAT-UOH

Y CTHBIN O1poc;

45.

HepBOHa‘IaJ'IBHI)Ie MOHATHS 00
OPraHNu4Y€CKUX BEIIECCTBAX KaK O
COCIMHCHUAX yIii€poaa: 0COOEHHOCTHU
COCTaBa U CTPOCHUIA

Y CTHBIN 0npoc;

46.

[ToHaTre 0 OMOJOTHYECKU BaXKHBIX
BCIICCTBAX: JXHUPAX, 6CJ'IK8.X, yrieBoJax.
MaTepI/IaJ'ILHOC CAUMHCTBO OPIraHU4YCCKUX U
HCOPraHUYCCKUX COCIMHEHU I

Y cTHBIN onpoc;

47,

Kpemuuii, ero pusnyeckue u
XHUMUYECKHUE CBOWCTBA, NOJTYyYEeHUE U
[IPUMEHEHHE B JJIEKTPOHUKE.
CoeanHEHNs KpEMHUS B IPUPOJIE

Y cTHBIN onpoc;

48.

OO61ue npeacTaBieHus 00 OKCUe
kpeMHUA(IV) 1 KpeMHUEBOH KUCIoTe.
Cunukatel, X UCIOJIb30BAaHUE B OBITY,

MCIUIHUHE, TPOMBIIIJIICHHOCTU

Y CTHBIN OIIpOC;
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49.

BakHeiye CTpOUTENIbHBIE MATEPUAIBI:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
kene300eToH. [Ipobrnembr Ge30macHOTO
1ICI10JIb30BAHUS CTPOUTEIBHBIX
MAaTEPHUAJIOB B IIOBCEIHEBHOM KU3HU

[ licbMeHHBIN
KOHTPOJIb;

50.

[TpakTudeckas pabora Ne 5. Pemenue
SKCIIEPUMEHTANIBHBIX 3aa4 10
TeMe«BakHeHIIIe HeMeTaJlIbl U UX
COCIMHCHUS

[IpakTnueckas
pabora;

51.

'Ypok 0000IIIEeHUS U CHCTEMAaTU3aIuN
3HAHUI

[lucbMeHHBIN
KOHTPOJIb;

52.

YPOK KOHTPOJIS 3HAHUI

KonTtponbHas
pabora;

53.

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
PIIEMEHTOB — METAJUIOB Ha OCHOBAaHHUHU UX
[10JIOKEHUS B IEPHOUUECKON

CHUCTEME XMMHUECKUX IEMEHTOB

/1. 1. MenieneeBa u CTpOEHHUSI aTOMOB.
Crpoenue MetaiioB. Metaimnyueckas
CBSI3b U METaJNInYecKast

KPUCTAJUINYECKasl PEeLIETKA

'Y CTHBIN OTIPOC;

54,

DIIEKTPOXUMHUYECKUI PsiJl HAIPSHKEHU I
MeTaiuoB. du3nueckrue U XUMUYECKUE
cBoiicTBa MeTayuioB. OOIIHe criocoOBI
[TOJIy4EHUST METAJIJIOB

Y CTHBIN 0npoc;

55.

[ToHsITHE O KOPPO3UH METAIJIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3UU

[InceMeHHbBIH
KOHTPOJIb,

56.

CruiaBbl (CTanb, YyryH, TIOPATIOMUHHAM,
OpoH3a), UX IPUMEHECHHE B OBITY U
[TPOMBIIIJICHHOCTH

Y CTHBIN 01poc;

o7,

[llenounbie MeTaiel. IloaoxeHne B
MePUOANYCCKON CHCTEME XUMUYECKUX
hiementoB 1. 1. Menaeneesa, ctpoeHue
aToMOB. HaxoxaeHue B mpupoe.
dusndeckre 1 XUMUYECKHIEe CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUAbl 1
TUAPOKCH/IBI HATPHS M KaJIHS.
[IprMeHeHHE IIETOYHBIX METAIOB U MX
COEeIUHEHUN

Y CTHBIN 0npoc;

58.

[llenouyHO3eMeNbHBIC METAIIIILI MATHUH U
KaJbIMid, cTpoeHue aroMoB. [loioxkenue B
[IEPUOINYECKON CUCTEME XUMUYECKHUX
biemenToB /. 1. Menaeneena.
Haxoxnenue B npupone. Gusnueckue u
XUMHUECKHE CBOoMicTBa. BaxkHemne
COeMHEHUS Kanblusl (OKCHUJ, THIPOKCH],

COJIN)

Y cTHBIN onpoc;
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59.

Penienue 3a1a4 Ha BBIYMCIICHUS IO
YPaBHEHUSIM XUMHUECKUX PEaKLUH, €CIIu
OJIMH U3 PEareHTOB J1aH B U30BITKE WIN
COJIEP’KUT IPUMECH; MAaCCOBOM J0JIH
BBIXOJIa IIPOJIYKTa PEAKIIUU

[ licbMeHHBIN
KOHTPOJIb;

60.

DKécTkoCcTh BOJBI U CLIOCOOBI €€
yCTpaHeHUsl. BeruucneHus no
YPABHEHUSAM XUMUYECKHUX PEAKIUH, €CIIH
OJIMH U3 pCarcHTOB JaH B BUAC BOAHOTI'O
[pacTBOpa C U3BECTHOM MacCOBOM J10JIEH

'Y CTHBIN OIIPOC;

61.

[IpaxTiueckas padota Ne6. KéctkocTb
BOJIbI U METO/IbI €€ YCTPaHECHUS

[IpakTnueckas
pabora;

62.

Amomunuil. [lomoxenue B
[EPUOINUYECKON CUCTEME XUMHUECKUX
biemeHToB J[. M. Menneneesa, ctpoeHue
aToma. Haxoxzaenue B npupoae.
duznyeckue 1 XUMUYECKUE CBOMCTBA.
AM(oTepHbIe CBOWCTBA OKCHIA U
rUIPOKCHUIA

'Y CTHBIN OTIPOC;

63.

DKenezo. [TonoxeHnne B nepuoInyecKon
CUCTEME XUMHMUYECKHUX 31eMeHToB /1. M.
MeHeneeBa, CTpOCHHE aTOMa.
Haxosxnenne B npupose. Puznueckue u
XUMUYECKHE CBOWCTBA

Y CTHBIN 0npoc;

64.

Oxcuppl, Tupokcu bl U comu xeneza(ll) n

bxenesa(Ill)

[e=Y

[luceMeHHbBIN
KOHTPOJIb;

65.

[IpakTuueckas padota Ne 7. Pemenue
DKCIIEPUMEHTAIILHBIX 3a7a4 110
TeMe«BakHeHIIe MeTaJlIbl i UX
COEIMHEHUS

[IpakTnueckas
pabora;

66.

HoBbie MaTepuabl U TEXHOJIOTHU.
BemecTBa 1 MaTepualbl B IOBCETHEBHOM
PKU3HU YeNloBeKa. XUMHUSI U 3I0POBBE.
be3onacHoe UCIoIb30BaHNE BEIIECTB U
XUMHUYECKUX Peaklnii B ObITY

[InceMeHHbIH
KOHTPOJIb,

67.

[IpupoTHBIC NCTOYHHUKH YTIIEBOIOPOJIOB
(yroJib, MPUPOIHBIN ra3, HEPTH)
[POIYKTHI UX TIEPEPaOOTKH, UX POJIb B
OBITY U IPOMBITINICHHOCTH

Y CTHBIN 0npoc;

68.

OCHOBBI KOJIOTUYECKON TPaMOTHOCTH.
XHUMHUECKOE 3arps3HEHUE OKPYKaOIIen
Cpelibl, IPeleIbHO JA0MyCTUMas
KkoHIeHTpanus Bemiects - [1JIK). Poib
XUMUH B PELIEHUH IKOJIOTMYECKUX

npobiem

Y cTHBIN onpoc;

OBIIEE KOJIMYECTBO YACOB I1O
[IPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI 1JI51 YUEHUKA

8 KJIACC

Xumust. 8 knace/Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectso «M3natenberBo «IIpocBemenuey;
BBenure cBOM BapuaHT:

9 KJIACC

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.1°., AkumonepHoe oomectBo «M3narenberBo «IIpocBemenuey;
Beenure cBOM BapuaHT:

METOJNYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA

8 KJIACC

1. Xumus. Junakruueckuii matepuan. 8-9 kmaccel. Panenkuii A. M. [IpocBemienue.

2. Xumus. 3anadnuk ¢ "momommaukoM". 8-9 knaccel. 'apa H.H., 'abpycesa H.U. Tlpocsemenue. 3.
TpeHnnpoBoyHbIE U IPOBEPOUHBIE pabOTHI 110 XuMuu. 8-9 kiaccel. Pagenkuit A. M. Ilpocsermienue.
9 KJIACC

1. Xumus. {unakraaeckuii matepuai. 8-9 kmaccel. Panenkuit A. M. [Ipoceenienue.

2. Xumus. 3agadnuk ¢ "momommHukoM". 8-9 kmaccel. 'apa H.H., T'abpycesa H.U. TIpoceemenue. 3.
TpennpoBoyHbIE U TPOBEPOUHbIE pabOTHI 10 XuMuM. 8-9 kiaccel. Pagenkuit A. M. Ilpocsemienue.
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPChI CETU MHTEPHET 8 KJITACC
http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://www.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

9 KJIACC

http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://lwww.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE

1.TleyaTHble TaGnULIBI 10 y4eOHBIM TEMaM Kypca.

2.Mopenu KpUCTaNIMYECKUX PEIIETOK; IIAPOCTEPKHEBBIE U 00bEMHBIE MOJEITU MOJIEKYJI.

3. Konnekunu HeOpraHMueckux BEIIeCTB

OBOPYJIOBAHMUE JIUIS ITPOBEJIEHU A ITIPAKTUYECKHNUX PABOT

1. Kommuiekt «Mukponabopartopus JUiss XUMHUECKOTO SKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIUX
PEaKTUBOB.

2. Habop peaktuBoB u 060pynoBanus 1js BeinonHeHuss OI'D no xumu

OBOPYJIOBAUE «TOUKA POCTA»
Hudposas nabopaTopus Mo XuMuu (yIeHUYECKas)
Ha6op OI'D mo xumun
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http://www.yaklass.ru/
http://arch.rgdb.ru/xmlui/browse?type=title
http://school-collection.edu.ru/catalog/
http://www.yaklass.ru/
http://arch.rgdb.ru/xmlui/browse?type=title
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