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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo XumuM Ui oOydaromiuxcsi 8-9 KIIacCOB COCTaBJIeHa HAa OCHOBE
TpeboBanmii K pe3yabTaraM OCBOEHHUS OCHOBHOH 00pa3oBaTEeNbHON MpPOTrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHMs, NPEACTABICHHBIX B DenepaabHOM roCyAapcTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 00mero o0pa3oBaHus, € Y4YETOM paclpenei€HHbIX IO Kiaccam
MIPOBEPSIEMBIX TPEOOBAHUN K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTpPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs U SJIEMEHTOB COACPKAHMS, IPEACTABICHHBIX B Y HUBEPCAILHOM
Kogu(dukarope TO XMMHH, a TaKkKe Ha OcHOBe [IpuMepHOW mporpaMMbl BOCIUTAHUS
oOyJaromuxcss MpH TOJYyYEeHUH OCHOBHOTO oOmero oOpaszoBanust u ¢ yuérom Konuenmmm
IpenojaBaHusl yueOHoro mnpeamera «XUMHsD» B 00pa3oBaTeNIbHBIX opranuszanusx Poccuiickoit
®denepanun, peaJu3yroIuX OCHOBHBIE 00I1Ie00pa3oBaTeabHble MporpaMmbl (yTB. PereHuem
Konnerun Munnpocsenienus Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJIMETA «XUMUSI»

Bxnan yaeOHoro nmpeamera « XuMus» B JIOCTHIXKEHHUE 1€JIE OCHOBHOTO OOIIEro 00Opa30BaHUs
00yCIIOBJI€H BO MHOIOM 3HAY€HHUEM XHMHMYECKOW Haykd B MO3HAHUHM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUU MTPOU3BOUTENBHBIX CHJI OOIIECTBA U CO3JaHUU HOBOW 0a3bl MaTepHabHOM KYJIbTYpBHI.

XUMHST KaK AJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK paclpOCTpaHMJIa CBOE BIIMSHHE Ha BCE
00JacTu 4eJI0BEYECKOTO CYLIECTBOBAHUS, 3ajajla HOBOE BUJEHHE MHpa, CTala HEOThEMJIEMbIM
KOMIIOHECHTOM MHpOBOﬁ KYyJIbTYPBHbI, HGO6XO)II/IMBIM YCJIOBUEM KHU3HU 06H_[eCTBaI 3HAaHHUEC XUMHUHN
CIIY)KUT OCHOBOW i (OPMHUPOBAHMUSI MHUPOBO33PEHUSI YEJIOBEKAa, €ro TMpeACTaBICHUN O
MaTepHUaJIbHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT POPMUpPYEMbIE XUMHUEW MPEACTaBICHUS O
B3aUMOIIPEBPALLIEHUSAX SHEPrUuu U 00 HBOJIIOIMM BELIECTB B MPHUPOJAE; COBPEMEHHAs XUMUS
HampaBlIeHa Ha pellieHue TIJI00aIbHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOHM, THIIEBOM M  DKOJIOTHYECKOW  Oe30macHocTH, mpobiem
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Haue€HUsI XMMHUH B *KU3HU OOIIECTBA CYLIECTBEHHO MOBBICHIIACH
pOJIb XUMHUYECKOro oOpa3oBaHMs. B raHe couuanu3alii OHO SBJISETCS OJHUM M3 YCIOBUMN
(dhopMHUpOBaHMS UHTEJIEKTA TUYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHUA.

CoBpeMEHHOMY  YE€JOBEKY XUMHUYECKHE 3HaHUsA HEOOXOJMMBI i  [PHOOpEeTeHus
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3sHOM KH3HU OOIIEeCTBA, JIi OCO3HAHMUSI BaXKHOCTH Pa3yMHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO M 3JIOPOBBIO IPYTUX, K OKpYXalollel MpupoaHO# cperde, st
IPaMOTHOTO TMOBEJCHHUS MIPH UCIIOIb30BAaHUH PA3JIMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B
MTOBCETHEBHOM KH3HHU.

Xumuyeckoe oOpa3oBaHHe B OCHOBHOM IIIKOJIE SBISETCS 0A30BBIM [0 OTHOIICHHIO K CUCTEME
oburero xumuyeckoro oopazoBanusi. [[0aTOMy Ha COOTBETCTBYIOILIEM €MY YPOBHE OHO PEaTU3yeT
MpHUCYIIHe OOIMIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE IEHHOCTH, KOTOPBIE OTPa)aroT
rocy/lapcTBeHHbIE, OOIECTBEHHbIE M HHIWBHUYyaJbHbIE MOTPEOHOCTU. DTUM OIpeAeseTCs
CYIIHOCTh OOmIel cTpaTeruu oOydeHUs, BOCIUTAHHUS W Pa3BUTUS OOYYaIOLIUXCS CPEICTBAMU
y4eOHOTo npeaMeTa «XUMHUSD.

N3yuenune mpeamera: 1) crmocoOCTBYeT peanu3alid BO3MOXKHOCTEH [UIsI CAMOPa3BUTUSA H
(dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ 00IIel U (YHKINOHATHHONW IPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ] B (DOPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOM yueOHOH AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIEA0BATEIBCKUX YMEHH,
HEOOXOJIMMBIX KaK B MOBCEIHEBHOHN >KM3HH, TaKk M B MPO(ECCHOHATBHOW NeATENbHOCTH; 3)
3HAKOMHUT CO CHEeNHU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3rJIsAga Ha
€IMHCTBO TPHUPOJBl M YENOBEKAa, SIBISIETCS OTBETCTBEHHBIM JTaloM B (QOPMHUPOBAHUU
€CTeCTBEHHO-HAYyYHOH T'pPaMOTHOCTH  MOJAPOCTKOB; 4) cmocoOCTBYeT  (OPMUPOBAHHIO
LIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT
CBO¥ BKJIaJl B OKOJIOTHYECKOE 00pa30BaHNeE IMKOJILHIUKOB.



Ha3Banubie HampaBieHHsS B OOYYE€HUH XMMHUU OOECHEUMBAIOTCS CHEIU(PHUKON COACp:KaHUSI
IIpeIMeTa, KOTOPbIM SBISETCS MEJarorMuecky aJalnTHPOBaHHBIM OTpaKEHHEM 0a30BON HayKH
XMMUH Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.

Kypc xumum OCHOBHOH IIKOJIBI OpPUEHTHPOBAaH HAa OCBOEHHE OOY4YalOLIUMUCS OCHOB
HEOPraHWYECKOH XUMUU M HEKOTOPBIX TMOHSATHH W CBEICHUH 00 OTHEIbHBIX OOBEKTax
OPraHNU4eCKO XUMHUH.

Crpykrypa cojepkaHusi mnpeaMera copMupoBaHa Ha OCHOBE CHCTEMHOIO IMOJAX0Ja K €ro
n3yueHuo. CoaepxaHue CKIAIbIBAETCS M3 CHCTEMbl IMOHATHM O XMUMHYECKOM DJIEMEHTE U
BEIIECTBE W CHUCTEMBI TMOHATHHA O XUMHUYECKOW peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 IPUHIUITY ITOCIEA0BATEIBHOIO Pa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKHUX
NIPEACTABICHUN Ppa3HOrO YpPOBHs: AaTOMHO-MOJIEKYJSIPHOTO YYEHHsT KaK OCHOBBI BCErO
€CTeCTBO3HaHMs, ypoBHs lleprommyeckoro 3akona [I. M. MeHeneeBa Kak OCHOBHOIO 3aKOHa
XUMHH, YYEHHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSA3H, IPEJICTaBICHUH 00 IEKTPOIUTHIECKON
JUCCOLMAIMN BEIIECTB B PACTBOpax. TeopeTHYecKHe 3HaHUS pPacCMAaTPUBAOTCS HAa OCHOBE
SMIUPUYECKU TOJIYYEHHBIX U OCMBICIIEHHBIX (JaKTOB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJHOTO
YPOBHS K JIpYTOMY, BBINOJHSS (QYHKINN OOBSICHEHHS M IPOrHO3MPOBAHUS CBOICTB, CTPOEHUS U
BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJTYYEHUS N3y4aeMbIX BEIIECTB.

Takas opraHuzanus coAepKaHHMs Kypca CIIOCOOCTBYET TMPEACTaBICHUI0 XUMHYECKOU
COCTABJISIOIIECH HAy4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW Npuponabl. Tem cambim
obOecnieunBaeTcs BO3MOKHOCTh (POPMHUPOBaHUS Y OOy4aromMXCS IEHHOCTHOTO OTHOUIEHHS K
Hay4dHOMY 3HAHMIO W METOJaM INO3HaHWs B Hayke. BakHO TakXke 3aMeTUThb, YTO OCBOCHHUE
COZECpXKaHUsA Kypca IPOUCXOAWT C NPHUBICYEHUEM 3HAHMM W3 paHee H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «du3nka. 7 Kiaacey.

HOEJIX U3YYEHUA YYEBHOI'O IIPEAMETA «XUMMS»

K HampaBiieHHIO IEPBOCTETICHHOW 3HAYUMOCTH TIPH pean3alni 00pa30BaTeIbHBIX (YHKITUN
npeaMera «XUMHS TPAIUIUOHHO OTHOCAT (pOopMHUpOBaHHE 3HAHUIM OCHOB XMMHUYECKON HAyKH
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NeATeIbHOCTH 4eJoBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJAbTYpHl. 3ajada IMpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSITHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHU, JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, 3HAaHUH O
HAy4YHBIX METOJaX M3YYEHHs BELIECTB U XUMUYECKUX peakiui, a Takke B (OpMHUPOBAHUH U
pPa3BUTUM YMEHHI U COCOOOB AEATEIbHOCTH, CBA3aHHBIX C IUIAHWPOBAHUEM, HAOIIOJCHUEM U
MIPOBEJICHUEM XHUMHUYECKOTO SKCIIEPUMEHTA, COOII0ICHUEM IpaBuil 0e30MacHoro oOpalieHus ¢
BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ 5TuM nenu u3ydeHusi mpeaMera B MPOTrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO oOmero ooOpasoBanusa. CerogHs B
oOpa3oBaHur 0co00 3HAUMMOI TpPU3HAETCS HANPABICHHOCTh OOY4YeHHs] HAa pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIUIEKTa U 001Iel KylnbTypbl. O0yueHHe YMEHUIO
YUUTBCS M MPOJOIDKATh CBOE 00pa3oBaHME CaMOCTOSATEIBHO CTAHOBUTCS OJHOW W3 Ba)KHEHIINX
GyHKIMM y4eOHBIX TPEIMETOB.

B cBsa3u ¢ 3TMM npu U3y4yeHUH TMpEAMETa B OCHOBHOM IIKOJE JOMUHHUPYIOIIEE 3HAUYECHHE
MPHOOpETH TaKKe LeH, KaK:

. (I)OpMI/IpOBaHI/Ie HHTCIIICKTYAJIbHO paBBHTOﬁ JJMYHOCTH, TOTOBOH K CaMOO6p3.30BaHI/II-O,
COTPYAHHUUICCTBY, CAMOCTOATCIIBHOMY IIPUHATHIO peHleHPIfI, CIIOCOOHOI AaalTUpPOBATHCS K
6LICTpO MCHANOIIUMCS YCIIOBUSAM KU3HU;

e HAMPaBJICHHOCTh OOYUYCHHS HA CHCTEMATHYECKOE MPUOOIIEHHE YUAIINXCS K CAMOCTOSTEIbHOM
MO3HABATEIHHOMN JEATEIHLHOCTH, HAYYHBIM METOJaM MO3HaHUs1, (GOPMUPYIOIINM MOTHUBAIUIO U
pa3BHUTHE CIIOCOOHOCTEN K XUMUU;



o0ecrieyeHne ycioBui, CHOCOOCTBYIOUINX MPUOOPETEHUIO O0YJAIOIIMMHUCS OTIBITA
pa3zHoO00pa3HOM NEeSATEILHOCTH, TTO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

(dbopMHpoBaHHE YMEHUI O0BSCHSATH U OLICHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HAa OCHOBAaHUH
3HAHUM U OIbITA, MOJYYEHHBIX IPU U3YYECHUU XHUMUU;

(dbopMupoOBaHKE Y 00YJAOIMINXCSI TYMAHUCTHYECKUX OTHOIIICHUH, TOHUMAaHUS [ICHHOCTH
XUMHYECKUX 3HAHUH JJIS1 BBIPAOOTKH YKOJIOTHUSCKH IeJIeCO00Pa3HOT0 TOBEICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3I0POBbSI U OKPYKAKOIIEH TPUPOIHOMN
Cpenbl;

pa3sBUTHE MOTHUBAILIUU K 00YUEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIKO M CAMOBOCITMTAHHIO HA
OCHOBE YCBOEHHsI 00IIEUEI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuiIs U HANPaBICHHOCTH JaibHeHIIero o0yyeHus.

MECTO YYEBHOT' O IPEJIMETA «XUMUs1» B YYUEBHOM IIJIAHE

B cucreme oOmiero oOpasoBanust «XHUMHUsD» MPU3HAHA 00S3aTEIBHBIM YUEOHBIM NPEAMETOM,
KOTOPBIM BXOJUT B COCTaB IpeIMeTHON 061acTi «EcTecTBEHHO-HaAyYHbIE IPEIMETBD».

VY4eOHBIM TIaHOM Ha €€ u3ydeHue oTBeIeHo 136 ydeOHBIX YacOB — 10 2 4. B HEJeio B 8 11 9
KJ1accaX COOTBETCTBEHHO.

COJEPKAHUME YYEBHOTI'O IIPEJIMETA

8 KVIACC

IlepBOHaYa/IbHBbIEC XMMHUYECKHE TOHATHUS

[Ipenmer xumuu. Posb XxuMum B )KM3HU 4desioBeka. Tena u BemiecTtBa. OU3nyeckue CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemlecTB. [IoHATHE 0 MeTOax MO3HAaHUS B XUMUU. XUMHS B
cucreme Hayk. Yuctsie BeniectBa u cmec. CriocoObl pa3/ieieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JI€EMEHThI. CUMBOJIBI XUMHYECKUX 37€MEHTOB. [IpocThie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHocuTelbHass aToMmHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B COCMHEHHH.

®u3nuecKre U XMMUYECKHUE ABJICHUS. XMMUYECKas peakius U €€ NpU3HaKU. 3aKOH COXPaHEHUS
Macchl BElIeCTB. XuMHueckue ypaBHeHus. Knaccudukaius XMMHYECKUX peakinii (coenHeHus,
pasoKeHUs, 3aMelIeHUs, 0OMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYI0#, ¢ mpaBuiaMu pabOTHl B
naboparopun U mpuéMamu oOpareHus ¢ 1ab0paTopHbIM 000pyIOBaHHEM; U3YUCHHUE U OTHCAHUE
(bu3nyecKux CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIeCTB, HaOmOAeHHEe (PUIUUYECKUX
(nnaBneHUe BOCKa, TasHUE JIbA, pacCTUpaHUE caxapa B CTYNKe, KUIIEHHWE U KOHJICHCAIIHS BOJIbI) U
XUMHUYECKUX (TOpPEHHE CBEYH, MpPOKaIMBAaHUE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE MeNa C
KHUCTIOTOMN) sIBIIGHWH, HAONIOIEHWE U OMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUil
(pazmokeHue caxapa, B3aWMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM Oapusi, pasloKeHue
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMoieiicTBue xene3a ¢ pactBopom coiu meau(Il));
M3YyYeHHEe CIOCOOOB pasfesieHns cMecell (¢ MOMOIIbI0 MarHuTa, GUIbTPOBAaHKE, BhIMIApUBaHUE,
TUCTUIUTSIIMS, XpomaTorpadus), MpoBeACHWE OYUCTKU TIOBAPEHHOW CONU; HAONIOJCHHWE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChI;
CO37aHKEe MOJIETIeH MOJNEKYI (IIapOCTEPIKHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BelleCTB



Bo3nyx — cMmecp razos. CocraB Bozayxa. Kucinoponq — 37€MEHT U NpOCTOE BEIIECTBO.
Haxosxnenue xuciopona B mpupoze, GU3NUecKue U XUMHUUECKUE CBOMCTBA (peaKkMy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl TOMydeHHs KHUCIOpOJa B J1IabopaTtopuu U
npoMbIIIeHHOCTH. KpyroBopot kucnopona B mnpupoje. O30H — alIoTponHast MOIUBHKAIHS
KHCIIOpO/a.

TermmoBoit >¢ddexkr xuMudeckol peakuuu, TEPMOXHUMHUYECKHE YpPaBHEHHS, OK30- H
SHIOTEPMHUUYECKUE peakuUU. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B npupo/ie, puzndeckne u
XHMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI mosrydeHust. KucinoTsl u conu.

KonuuectBo BemectBa. Mosb. Momnsipaas macca. 3akoH ABoraapo. MoJisipHbIil 00bEM ra3oB.
Pacy€rbl N0 XMMUYECKUM YPaBHEHHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHnsle u
HEHaCBILIEHHbIE pacTBOphl. PacTBopumocTh BemiecTB B Boje.MaccoBasi [0Ji1 BeEIIeCTBAa B
pactBope. XuMmHuueckue cBoiictBa BoAbl. OcHOBaHUS. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOIHBIX BoA. OxpaHa U OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus ©Heopranmdeckux coeauHeHnid. Oxcuapl. Knaccuduxamus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. Homenknarypa
OKCHJIOB (MEXIyHapoAHas W TpuBHaidbHas). Dusnueckne U XMMHUYECKHE CBOICTBA OKCHJIOB.
[Tosydenne okCHIOB.

OcHoBanust. Knaccuduxanust ocHOBaHMI: IIENOYM U HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHu (MeXIyHapoAHas W TpuBHaibHas). PU3NYECKHE U XHUMUYECKUE
cBoOicTBa OcHOBaHMH. [loyyeHrne oCHOBaHMIA.

Kucnotsl. Knnaccugukanus kucnor. HomeHnkiatypa KucioT (MeXAyHapoAHAs. U TPUBHATIbHAS).
dusnyeckre U XUMHUYECKHE CBOMCTBA KHCIOT. Psn aktuBHocTH MeTawioB H. H. Bekerosa.
[Tosmyuenne KUCIOT.

Comu. Homenknatypa cosieit (MeXIyHapoaHasi U TpUBHAJIbHAs). DU3HUECKIE U XUMUUYECKHE
cBoiicTBa cosel. [lonyyenue coeil.

['eneTnueckas CBsSI3b MEXKy KJIaCCaMH HEOPTraHUYECKUX COEAUHEHUM.

XHUMHUYECKUHN IKCIIEPUMEHT: KAaUECTBEHHOE ONPENEICHUE COJIEPKaHUs KUCIOpoJa B BO3IYXE;
MoJiyueHue, coOupaHHue, paclo3HaBaHWE W HW3YyYE€HHE CBOWCTB KHCIOpOJa; HaOIoAeHHe
B3aMMOJICICTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMS M IPEKPAIICHHUS TOPEHUS
(moxapa); 03HaKOMJICHHE C 00pa3[aMu OKCUIOB 1 ONHCAaHUE UX CBOMCTB; MOJIy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOICTB BOJOPO/Ia (TOPEHHE); B3aUMOICUCTBHUE BOJIOPOIa C OKCHIOM
Menu(Il) (BO3MOXHO WCMOJB30BaHUE BHUACOMATEpUAIOB); HaOMIOJIEHHE OOpa3IOB BEIIECTB
KOJIM4eCTBOM | MOJb; HCCleoBaHHE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JI€il paCTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUME BOABI C MeTalUlaMH (HaTpueM U KaiblueM) (BO3MOXKHO
WCII0JIb30BaHNE BUACOMATEPUAJIOB); OMpEAETICHNEe PACTBOPOB KHCIOT U IIEIOYEH ¢ MOMOIIbIO
WHIMKATOPOB; HCCIEI0BaHUE O0Opa3lloB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB;
HaOro/IeHNe M3MEHEHMsI OKPacKd WHAMKATOPOB B PAcTBOPaxX KHUCIOT M IIeJIOoYel; M3ydeHue
B3aumoieiicTBus okcuna Meau(Il) ¢ pactBopom cepHO KHCIOTHI, KUCIOT C METaJIaMH, peakinui
HEWTpanu3alun; NOJIyueHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOTO METalljia IPYyruM
U3 pacTBOpa COJIM; PEIICHHE SKCIIEPUMEHTANbHBIX 3a7ad Mo TeMme «BakHelmme Kiaccsl
HEOPraHUYECKUX COECIUHEHUI».

Ilepuoanyecknii 3axkoH u Ilepuoamyeckas cucrema xumudeckux diemenros /I, M.
Menpeneea. Ctpoenne aToMoB. XUMHYECKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[lepBbie MOMBITKH KIACCU(PUKALNNNA XUMHYECKUX DJIeMEHTOB. [IOHSATHE O TpyMmax CXOJHBIX
3JIEMEHTOB (IEeOYHbIE U I11E€JT0YHO3EMENbHbIE METAUIbI, FaJIOTEHbI, MHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCH/IBI U TUAPOKCUIBI.



IIepnoanueckuint 3akoH. [lepuoauueckas cucreMa xumudeckux 3eMeHToB J[. 1. Menneneesa.
KopoTkonepuoanass u jmHHOnepuonHast ¢opmbl [lepronndeckoil cUCTeMBbl XMMHUYECKHX
anemeHToB [I. 1. Menneneesa. [lepuoas! u rpynmsl. @U3HUECKHl CMBICI IOPAIKOBOIO HOMEDA,
HOMEPOB IIEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX szep. M3oronbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0oylouek aTtoMoB mepBbiX 20 xuMuueckux 23iieMeHToB Ilepmomuueckoit cucremsr [l .
MenneneeBa. XapakTepucTHKa XUMHUYECKOTO JIEMEHTAa MO ero mnojoxeHuto B [lepuoanueckoit
cucreme 1. 1. Menieneena.

3aKOHOMEPHOCTH HM3MEHEHUs pajuyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METANIMYECKUX U
HEMETAINIMYECKUX CBOMCTB IO IpynnaM U nepuojam. 3HaueHue llepumoanueckoro 3akoHa u
[Iepnoanueckoil cUCTEMBI XMMHYECKUX JJIEMEHTOB I pa3BUTUSA Hayku M npaktuku. [[. M.
MenneneeB — y4EHBIN U TPaXKIaHUH.

Xumudeckas cBs3b. KoBaneHnTHas (TOJIIpHAs U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPUIIATETLHOCTh
XUMHMUYECKUX 371eMeHTOB. VloHHas CBSI3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okuciaeHus u
BoccTaHOBJNIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

XUMUYECKUN SKCIIEpUMEHT: H3y4YeHHE O0Opa3lloB BEIIECTB METAUIOB M HEMETAJIOB;
B3aUMO/ICHCTBUE THAPOKCHAA IIMHKA C PacTBOpaMH KHUCIOT U IEJO0Yeil; MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3NoKEeHUsI, COCTMHECHHS ).

MexnpeamerHblie CBSI3H

Peanmzanus MeXnpeaAMETHBIX CBSI3€H IPU H3yYeHUH XUMHH B 8 KITacCe OCYIIECTBISIETCS Yepe3
WCIO0JIb30BAHME KaK OOILIMX €CTeCTBEHHO-HAYUHBIX IMOHATUN, TaK U TMOHSATUH, SBISIONIMXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1uire ecTecTBEHHO-Hay4Hble MOHATHUA: HAy4HBIH (DaKT, FUIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccuukanus, NEepUOJUYHOCTb, HAOIIOACHUE, D3KCIIEPUMEHT, MOJEIMPOBAaHHUE,
U3MEpPEHUE, MOJECIb, SIBJICHHUE.

@usuka: Marepus, aroM, DJJCKTPOH, MPOTOH, HEUTPOH, HOH, HYKINJ, H30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsijl, BEUIECTBO, TEJO, O0BEM, arperatHoe
COCTOSIHME BELIEeCTBa, a3, (pU3MyYecKHe BEJIMYMHBI, €IUHHIBI W3MEPEHUs, KOCMOC, IIAHETHI,
3BE351, ComHIIE.

buosnorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPO/BI, MMOJIE3HbIE UCKONIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakius

Ilepuoanueckuii 3akoH. [leproanyeckas cucrema xumMmudeckux sneMmeHToB [[. 1. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHYECKUX JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaliusl, KaJbllUsl U UX COCAMHEHUNH B COOTBETCTBUHU C IOJIOKEHHUEM 3JIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMHUYECKOW CBS3M. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTbB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanus ©  HOMEHKIATypa HEOPraHMYECKUX BEHIECTB (MEXKIyHapoAHAs W
TpUBUANbHAs). XUMHUYECKHE CBOICTBA BEIECTB, OTHOCAIIUXCS K pa3jIMYHBIM KiaccaM
HEOPraHUYECKUX COCAMHEHNM, TEHETUYECKasl CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukaruss XUMHYECKUX pEakIUil MO pa3IMyYHbIM TpHU3HaKaMm (TI0 YUCIYy B COCTaBy
YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, M0 TETIOBOMY 3G (DEKTY, IO U3MEHEHHUIO CTENIEHEH OKUCIICHUS
XUMHYECKUX DIIEMEHTOB, MO O0paTUMOCTH, IO YyYacTHIO KaTaiu3aTopa). OK30- H
SHJIOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsitTne o ckopocTH xumudeckoi peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M TETEPOreHHbIX peakuuax. llonstue o



XMMHUYECKOM paBHOBecHU. DakTOpbl, BIUAIOIME HAa CKOPOCTh XUMHUYECKOW pEaKUMH U
10JIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE — PEAKIUH, DICKTPOHHBIA  OaJlaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCTOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 37M€KTPOTUTHUECKON AMCCOLMALIMM. DJIEKTPOJIUTHI U HE- 3JIEKTPOJUThl. KaTHoHBI,
aHUOHBI. MeXaHn3M JUCCOLMAIMK BEILIECTB C Pa3IMUYHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun moHHOro oOmeHa. YcioBHMsSI IPOTEKAaHUS peakUuid HOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuii. CBONCTBa KHUCJIOT, OCHOBAaHUI U COJiell B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOJIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

XUMUYECKUN HKCHEPUMEHT: O3HAaKOMJIEHHE C MOJENSIMU KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETANIOB (rpadura M anmasza), CJI0KHBIX BEILECTB
(x110puaa HaTpuA); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakliiy OT BO3JEHCTBUS
pa3nuuHbIX (PAKTOPOB; HCCIIEIOBAHUE DJIEKTPONPOBOJHOCTH PAcTBOPOB BELIECTB, Ipoliecca
JMCCOLMAIMU KHUCJIOT, IIenouyed M coyied (BO3MOJKHO HCIIOJIb30BAHME BHUAEOMATEPUATIOB);
MIPOBEJIEHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPHU3HAKA MPOTEKAaHUs peakUuid MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIAENIEHHE Tra3a, oOpa3oBaHHE BOJbI); OIBITOB, HIIOCTPUPYIOLINX
MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi (ropeHue, peakluuu pa3ioxKeHus,
COEJIMHEHUS ); pacliO3HaBaHHE HEOPTaHUUECKUX BEIIECTB C TIOMOIIBIO KaUeCTBEHHBIX peaklnii Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTajibl M MX coelMHeHUS

OObmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTETIEHU
okucnenus. CtpoeHne u (pU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XUMUYCCKUE
CBOMCTBa Ha MpuUMepe Xjopa (B3aUMOJEHCTBHME C MeTallaMHM, HEMeTajulaMH, IIeJouaMu).
XnopoBogopoa. CossiHas KUCIO0Ta, XMMAYECKUE CBOMCTBA, MOJIydeHUE, TpUMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOpOJa Ha OpPraHu3M 4elioBeka. BakHelue XJIOpHAbI U UX HaXOXKACHUE
B MIPUPOJIE.

OO6mrast xapaktepuctuka odeMeHTOB VIA-rpynmbl. OcCoOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

Crpoenue u (uznyecKue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CePbl. AJUIOTPOIHBIE
MOAU(UKAIIMU KHUCIOpOJia U cephl. XUMHUYEcKHe cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHHUE,
¢buznueckue U xumMuueckre cBorctBa. OKCUABI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, pusnueckue M XUMHUYECKHe CBONCTBa (00IIME Kak IMpeICcTaBUTENs Kiacca
KHUCTIOT U cneruduieckue). XUMUYECKUE PEaKIIH, JIeXkKaIllie B OCHOBE MPOMBIIIJIEHHOTO criocoba
nostyueHusi cepHoi kuciotel. [Ipumenenne. Conu cepHON KUCIOTHI, KAYECTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxzaenue ceppl U €€ COeAMHEHUN B Mpupoae. XUMHUECKOE 3arpsi3HEHHE
OKpY)KaIoIlllel cpelbl COCIUHEHUSMHU Cepbl (KUCIOTHBIE HOXAM, 3arpsi3HEHUE BO3AyXa H
BOJIOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHUS.

OOmas xapakTepucTuka d1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTETIEHU OKHCIICHMSL.

A30T, pacripocTpaHeHHe B IPUPoJIe, pu3nueckre U XuMuyeckre ceoiictBa. Kpyrosopor azora
B IIpupojie. AMMHAK, ero pu3nueckne u XMMHYECKHe CBOWCTBA, NoJdydeHue U npumeHenue. Cosu
aMMOHHUS, UX (U3MYECKHe M XMMHUYECKHe CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMA. A30THas KUCIIOTa, €€ MoJlydyeHue, (pu3ndeckue 1 XuMU4eckue cBoicTBa (oomue
Kak MpeJICTaBUTENs Kiacca KUCIOT M crenuduyeckue). lMcemosip3oBaHue HUTPATOB U coJied
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX YI0OpeHni. XUMHUYeCcKoe 3arpsi3HeHHE OKpYXKaromeil cpeibl
COEJIMHEHUSIMH a30Ta (KUCJIOTHBIE JIOXK/IU, 3arpsi3HEHNE BO3/1yXa, TOYBBI U BOJIOEMOB).

docdop, amnorponHsie MoupuKamu pochopa, puzndeckre U XuMrUueckue cBoiictsa. Okcus
dochopa(V) u dochopHas kucinora, QuMUeckue M XUMHUYECKHE CBOWMCTBA, MOJIy4YEHUE.
Hcnonb3oBanue ¢pochaToB B KaUeCTBE MUHEPATIbHBIX yI0OpEHUH.



OOmast xapaktepuctuka dmeMeHTOB IVA-rpymnmbl. OCOOSHHOCTH CTPOCHHS aTOMOB,
XapaKTEePHbBIC CTCTICHH OKUCIICHHSI.

Yrinepon, amwioTpomHble MoAU(UKAIMH, pPACIpPOCTPAaHCHHE B MPHPOJAC, (PUINYSCKHE W
XUMHUECKue cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B npuposae. OKcuzbl yriepona, ux
duznueckue W XMMHUYECKHUE CBOWCTBA, JCHCTBHE HA IKUBBIC OPraHU3MBI, TOJIyYCHHE
Y IPUMEHEHHEe. DKOJIOTHYECKHE MpoOsieMbl, CBsi3aHHbIE ¢ okcuiaoMm yriaepona(IV); rumoresa
I00ATBFHOTO TIOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3(PdekT. YroibHas KHCIoTa U e€ CONu, HX
(du3HUecKne U XUMUYECKHE CBOWCTBA, MOJIyYeHHE W TpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-NOHKI. Vcnonb30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH U CEIICKOM
XO34MCTBE.

[TepBoHauabHBIE TOHATHS 00 OPraHUIECKHX BEIIECTBAX KAaK O COSAMHCHUSX yriiepoaa (METaH,
9TaH, STWIEH, AIleTHJICH, STaHOJI, TJWIEPUH, YKCYCHas KucioTa). X cocTaB u XMMHUYECKOE
ctpoenue. [ToHsATHE O OMOJOTUYECKH Ba)KHBIX BEIECTBAX: KUPaX, OClKax, YrieBoJaax — W UX
pOJIM B OKWU3HH 4YEJIOBEKA. MarepuaabHOEC EIMHCTBO OPraHUYeCKHMX W HEOPraHUYEeCKHX
COEIMHEHU.

Kpemuuii, ero ¢pusznyeckue u XUMHYECKUE CBOMCTBA, MOTy4YeHNEe U mpuMeHeHue. CoeTnHeHus
KpeMHus B npupoje. O6ume npenacrasienus o6 okcuae kpeMHua(IV) n kpeMHUEBOW KHCIIOTE.
CunukaTtel, WX HCIOJB30BaHWE B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH. BakHewmme
CTPOWTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30ITacCHOTO UCTIOJIL30BAHUS CTPOUTEIHLHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

XUMUYECKUH IKCIEPUMEHT: N3ydeHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTHI; TIPOBEICHHE KAYSCTBEHHBIX PEaKIIUi Ha XJIOPH/I-MOHBI U HAONO/ICHUE TIPU3HAKOB HX
MPOTEKAHUS;, OIBITHI, OTpAXKAIONIMe (U3HYSCKUE W XUMHUYCCKHE CBOWCTBA TAJIOTCHOB M HX
COCTMHEHUH (BO3MOXXHO HCIIOJB30BAHME BHUICOMATEPUAIOB); O3HAKOMJIEHHE C OOpasmamu
XJIOPUAOB (TAJOTCHUIOB); O3HAKOMJICHHE C OOpa3liaMH cepbl U €€ COCIMHECHHSIMH (BO3MOXKHO
HCIIOJIb30BaHNE BUICOMATEPHAIIOB); HAOIIOICHNE TIpoliecca 0OyriIMBaHMsI caxapa MoJ1 ACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI; M3YyYCHUE XUMUUYECKUX CBOMCTB pa30aBICHHOW CEpHOMN
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuHu Ha cynb(aT-uoH W HaONoJeHue MpHu3HaKa eé
MPOTEKaHUs; O3HAKOMJICHHE ¢ (PU3WYECKUMH CBOMCTBAMH a30Ta, ¢ochopa W MX COCTUHEHUN
(BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (PochOpHBIX yI0OpeHMIA;
MoJlyueHue, coOupaHue, pacrno3HaBaHUE U U3yUYEHUE CBOMCTB aMMHaKa; I[POBEICHUE
KaueCTBEHHBIX peaklUuii Ha HOH aMMOHHUS U (hocdaT-HuoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB); M3y4eHHE MOJeIeld KpUCTAIIMYECKUX PpemeEToK anMmasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE C MIPOLIECCOM a/ICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM U yCTPOUCTBOM MTPOTUBOTA3a; MOJIYYeHHE, COOUpaHUe, paclio3HABaHUE U U3yYEHHE CBOICTB
YIJIEKUCIIOTO Tra3a; MPOBEIEHUE KAayeCTBEHHBIX peaklUuid Ha KapOOHAT- W CHUIMKAT-HOHBI
Y U3yYeHUE TPU3HAKOB WX TMPOTEKaHUs;, O3HAKOMIIGHHE C MPOAYKUHEH CHIMKATHOMN
MIPOMBIIIJIEHHOCTH; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHeilre HeMeTauibl U uX
COETUHEHUS.

MeTtanjibl M UX COeTMHEHUS

OO01as XxapakTepuCcTUKa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU UX MOJIOKEHHUS B
[Iepuonnueckont cucreme xumMuueckux snemeHToB [I. M. Menaeneesa M CTpOEHUsI aTOMOB.
Crpoenue metanmnoB. MeTamandeckas CBs3b M MeETaJUIMYECKash KPUCTAJUTMUECKas peméTka.
DNEKTPOXUMHUYECKUN ps HampshkeHuid MeramnoB. Dus3nueckue W XUMHUYECKHE CBOICTBa
MetaioB. OOme cnocoObl Moy4eHus MeTamioB. [oHsITHEe 0 KOppPO3UH METallIOB, OCHOBHBIE
CHocoObl 3aluThl WX OT Kopposuu. CraBbl (CTanb, YyryH, AIOPaTIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIILIIEHHOCTH.

[lenouynsie MeTamibl: ojoxeHue B [leproandeckoit cucreMe XxuMudeckux anemeHToB J[. U.
MenpeneeBa; CTpOCHHE WX aTOMOB; HaXOKJIeHUE B mpupoae. DU3MYecKre W XUMHYECKHE
CBO¥CTBa (Ha mpuMepe HaTpus U Kamus). OKCUABI U THAPOKCUABI HATpUs U Kanus. [I[pumeHeHue
IIEJIOYHBIX METAIJIOB U UX COSMHEHUH.



[Ileno4yHO3eMeENbHBIE METAJUIBI MAarHUN M KaJBLMK: MOJOKEeHHE B [lepuonnueckoin cucreme
xuMuueckux sneMmeHToB . M. MenzeneeBa; CTpOEHUE MX aTOMOB; HAXOXKIEHUE B MPHUPOJIE.
DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KajbUus. BaXHEHMIIME COCAUHEHHS KaJIbLUs
(okcun, runpokcua, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUSI.

Amomunuii: nonoxenue B Ilepuogudeckoir cucreme xumuuyeckux annemeHtoB [l M.
MenzeneeBa; CTpo€HUE aToMa; HaXxoxJAeHue B npupoje. Ousnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHIA ATFOMUHUS.

Kenezo: nomoxenue B Ilepuoanueckoit cucreme xumudeckux ieMeHToB /. . Menpeneesa;
CTpOEHHE aToMa; HaxoxJeHue B npupoje. Puznueckue M XUMUYECKHE CBOMCTBA JKele3a.
Oxcuppl, runpoxcuipl v conu xxenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa U NOJTyYEHHE.

XUMHUYECKUH OSKCHEPUMEHT: O3HAKOMIJIGHHE C oOpasiamMi METauIOB U CIUIaBOB, HX
(¢u3NYeCKUMU CBOWCTBAMHU; M3y4EHHME pE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUATIOB), 0COOEHHOCTENW B3aMMOJCHCTBHUS OKCHA KaJlbLiUsg U HaTpuUs
C BOJIOM (BO3MOYHO HCI0JIb30BAHNE BUJIEOMATEPHAIIOB); UCCIEA0BAHNE CBONCTB JKECTKOM BOJIBI;
mpolecca TOPEHHsl JKelie3a B KHUCIOpoJe (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPHUAJIOB);
MIPU3HAKOB MIPOTEKAHUsI KAYECTBEHHBIX PEaKLIUi Ha NOHBI (MarHus, Kajablys, alFOMUHUS, IUHKA,
xene3a(ll) u xeneza(Ill), menu(Il)); HabmroeHNEe 1 OTTMCAHKE TPOIIECCOB OKPAITUBAHUS TIJIAMEHHU
MOHAMHU HaTpus, KaJlus U KalblKs (BO3MOXHO MCITIOJIb30BaHKE BHI€OMaTepUasioB); UCCIIEIOBAHNE
aMm(pOTEepHBIX CBOWCTB THJPOKCHJA AaIOMUHUA W TUAPOKCUIA LHMHKA; pEUIeHHe
AKCIEPUMEHTAJIbHBIX 334 10 TeMe «BaxkHelie MeTamibl U UX COeIUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

HoBele Matepuansl 1 TexHosoTHU. BemecTBa 1 MaTepuanbl B MOBCEAHEBHOM )KM3HH YeIOBEKa.
XuMmus M 3710poBbe. be3zomacHoe HCIONIb30BaHME BEIIECTB M XUMHUYECKHX peakiuuil B OBITY.
[lepBass mnomoms MpU XUMHUYECKHX OXKOrax U OTpaBlieHHsX. (OCHOBBI 3KOJOTHYECKOM
IrpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKarouieil cpenbl (mpenenbHas JOMyCTHMAst
koHneHTpanus Bemects — [1/1K). Posib XxumMuu B pelieHr 3K0JIOTHYECKUX MTPOOIIEM.

[IpupoaHble MCTOUYHUKH YTJIEBOJOPOAOB (Yrojb, HMPHUPOJAHBIN ra3, He(Th), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILJICHHOCTH.

XUMUYECKUH SKCIEPUMEHT: U3ydeHHe OoOpas3loB MaTepHalioB (CTEKJIO, CIJIaBbl METAJJIOB,
MOJIMMEPHBIE MaTepUaJbl).

Me:knpeaMeTHbIe CBSI3H

Peanuzanus MmexnpeIMeTHBIX CBS3€U MTPU U3YUYEHUH XUMUU B 9 KJ1acCe OCYILECTBIISIETCS Yepes
UCII0JIb30BAHME KaK OOILIMX €CTeCTBEHHO-HAYUHBIX IMOHATUN, TaK U TMOHSATUH, SBISIONIMXCS
CUCTEMHBIMU JJI1 OTJAEIBHBIX IIPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKJa. Peanmnzanus
MEXKIIPEMETHBIX CBSI3€M NpM M3yYEHHUM XUMUM B 9 Kjacce OCYHIECTBISIETCS 4epes
WCIIOJIb30BAaHME KaK OOIIUX €CTeCTBEHHO-HAYUHBIX IMMOHATUH, TaK U TOHSATUH, SBISIONIMXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAy4YHBIM (DaKT, THUMOTE3a, 3aKOH, TEOPHs], aHAIIU3,
CUHTE3, KIacCHU(pHUKAIus, MEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MepeHue, MOJIelb, IBJICHUE, TApHUKOBLIN 3()(PEeKT, TEXHOTIOT s, MaTepHAIIBI.

®u3uka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIIbI,
pagMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
JMAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIUINYECKAs peIIETKA, CIUIaBbl, (PU3MUYECKHe BEINYUHBI, €ANHULIBI
U3MEpPEHUs, KOCMUUYECKOE NMMPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COJHIIE.

buonorus: ¢orocunres, apixaHue, Ouocgepa, 3KOCUCTEMa, MHHEpaJbHbIe YI0OpeHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIBHBIE BEIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPaANbl, TOPHbIE MOPObI, MOJE3HBIE UCKOIIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI




N3yuenne xumun B 8-9 Kiacce HampaBlIeHO HAa JOCTHXKEHHE OOYJarONIUMHUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUSA MPOTPaMMBbI OCHOBHOTO 00IIero o0Opa3oBaHUA
JOCTUTAIOTCS B XOJI¢ OOyUeHUsS] XHMHH B €JIMHCTBE YU4eOHOW M BOCIHUTATEIHHOU JESATeILHOCTH
Opranu3zanuy B COOTBETCTBUU C TPAAUITHOHHBIMUA POCCUNCKUMH COIMOKYIBTYPHBIMU U TyXOBHO-
HPABCTBEHHBIMH 1IEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JInyHOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IMaTprnoTHYeCcKOro BOCIMTAHUS

1) EHHOCTHOTO OTHOIICHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U HAYYHOMY
HacJeAWI0, MOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CrIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW WMH(OpMAaIelt o0 MepeoBhIX AOCTHIKEHUSIX U OTKPBITHUAX
MHUPOBOM M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

I'paxxmanckoro BoCMTaHUs

2) TpencTaBieHHUS O COIMAIBHBIX HOPMAaxX W TMpaBUJaX MEXKJIWYHOCTHBIX OTHOIIECHUW B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCTIE0BATENBCKOM, TBOPUYECKOM U IPYruX BUIAX JAEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM JESITEIIbHOCTH TIPH BBIMIOJTHEHUN YYEOHBIX, MMO3HABATEIBHBIX 33]1a4, BBHIMOJTHEHUHU
XUMHUYECKUX IKCTIEPUMEHTOB, CO3/ITaHUN YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
U B3aMMOIIOMOIIM B Tpoliecce ATOW y4eOHOUM IesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
ITOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C IO3ULIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBHI MMOCTYIIKOB;

LleHHOCTH HAYYHOI'O NTO3HAHUA

3) MHUpPOBO33PEHYECKHX TMPEJACTABIEHWNA O BEIIECTBE MW  XUMHYECKOW  PEaKIHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIOIIMX OCHOBY IS
MMOHUMAaHUSI CyITHOCTH HAYYHON KapTUHBI MUPA; IPEACTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS IPUPOJBI, B3AUMOCBS3SAX YEIOBEKA C IPUPOAHONU CPENOM, O POJIM XMMHUU B NO3HAHUU
3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IMOJIyYEHHE HOBBIX 3HAHUU IO XUMHH,
HEOOXOIUMBIX JJ1s1 OOBSICHEHHS HA0II0IaeMBIX IPOLIECCOB U SBJICHUM;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON M YMTATENbCKOM KYIbTYPhI, B TOM YHUCIJIE€ HaBBIKOB
CaMOCTOSITENIBHOM PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOI JHUTEpaTypoH, JOCTYIHBIMU
TEXHUYECKUMU CPEICTBAMU NH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOy4EeHHUIO U TMO3HAHHIO, JFOOO3HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
camM000pa3oBaHUI0, TPOEKTHOM U HCCIEAOBATEIBCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHILIEM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUS TOCIEACTBUI M HENPHUITUS BPEAHBIX MPHUBBIYCK
(ynoTpebiieHuss anKoroiisi, HApPKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS TMPaBUII
0€30MacHOCTH MPH OOpaIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

Tpynosoro Bocnnuranus

8) nHTepeca K MPaKTUIECKOMY H3YUEHUIO Mpodeccuii U Tpyaa pa3IudHOro poJia, yBaKEHUE K
TPy ¥ pe3yabTaTaM TPYAOBOU AESITENIBHOCTH, B TOM YUCJIE HA OCHOBE TPUMEHEHHUS PEIMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHOTO BBIOOpa WHIAMBUAYAIBHOW TPAECKTOPUU IPOJIOJDKEHUS
oOpa3oBaHUsl C y4€TOM JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH; ycHelmHoW MnpodecCHoHaIbHON MAEATeTbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATTLHON Cpe/Ie;

JKO0JOTrH4€CKOr0 BOCIIUTAHUS



9) PKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOLIEHUS K MPUPOJE KaK UCTOUYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIEeCTBOBAHMs, MOHUMAHHUS LIEHHOCTH 3/I0pPOBOTO M 0Oe30macHOro obpasza >KHU3HH,
OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY (HU3MUECKOMY M MCHUXHYECKOMY 3/I0POBBIO,
0CO3HAHMA IIEHHOCTH COOJIIOJICHUS MpaBUII 0€3011acHOTO MOBEACHUS MU paboTe ¢ BEeleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOKAIOIIKX 30POBbIO U KU3HHU JIOAEH;

10) cnocoOHOCTH TPUMEHSTH 3HAHUS, TIOTyd4aeMble TIPU U3YUYSCHUH XUMUH, JJIs1 pEIIeHUs 3a/1ad,
CBSA3aHHBIX C OKPYKAIOLIEH IPUPOIHOMN CPEIOH, TOBBILICHHS YPOBHS 3KOJOTHYECKON KYJIbTYPHI,
OCO3HAHUS IJI00aJIbHOI0 XapaKTepa FKOJIOIMUECKUX MPO0IeM U MyTel UX pelIeHus IOCPEACTBOM
METO/I0B XUMUU;

11) 5KOJOTMYECKOrO MBIIIJIEHUS, YMEHHS PYKOBOJCTBOBATbCSI MM B IIO3HABaTENIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeranmpenMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAUYMMbIE i (OPMHPOBAHUS
MHPOBO33PEHHS OOIICHAYYHBIC MOHSTHUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTE3a, (aKT, CUCTEMa,
MPOIIECC, SKCIEPUMEHT M Jp.), KOTOPBIE HCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MpeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
[ETTOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpCaJIbHBIE yueOHBIC NEHCTBHs (TIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpPblE 00eCreunBarOT (POpMUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NEeATeTbHOCTH.

MertamnpeaMeTHbIE Pe3yabTaThl OCBOEHUS 00pa30BaTEIBLHOM MPOTrpaMMBbl IO XUMHUHU OTPAKAIOT
OBJIQJICHHE YHUBEPCAIbHBIMH MMO3HABATEILHBIMU JIEHCTBUAMHU, B TOM YHUCJIE:

ba30BbIMM JJOrHYeCKUMH JeHCTBUIMHA

1) yMEHHEM HCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHWUW 3HAHUM:
PacCKpBIBATh CMBICII XUMHUYECKUX TTOHATUH (BBIJIEIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH
B3aMMOCBSI3b C JAPYTUMH TOHSTHUSMH), HCIIOJIH30BATh TOHATHS IS OOBSICHEHUS OTIEIBHBIX
(haKkTOB U SIBJICHUH; BRLIOUPATh OCHOBAHMSI M KPUTEPUH JIJIs1 KJIaCCU(UKAIIMN XUMUYECKUX BEIIECTB
U XUMHYECKUX DPEaKIHUH; YCTaHABIWBATh NMPUUYUHHO-CIICICTBEHHBIC CBS3U MEXKIY OOBEKTaMHU
W3Y4YEHUS;, CTPOUTH JIOTHYECKHE PACCYXICHUsI (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 aHAJOTHH);
JIeJIaTh BBIBOJIBI M 3aKJIFOUCHUS

2) yMEHHEM NMPUMEHATh B IMPOIECCEe MO3HAHUS MOHATHS (NMIPEAMETHBIE M METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIb3YEeMbIE B XHMHH, MPEOOPa30OBBIBATH IIMPOKO
MIPUMEHSIEMbIC B XUMHUH MOJICIbHBIC MPEJICTABICHUS — XUMUYECKHA 3HAK (CMMBOJI JIEMEHTA),
XuMu4ecKas (opMysna W ypaBHEHHE XHUMHUYCCKOW PEAKIMW — TPU pEHICHUH Y4eOHO-
MO3HABATENBHBIX 3aJlad; C Y4YETOM HOTHUX MOJICTbHBIX MPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKU H3yYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUI; BBISABIISTH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3H M
MIPOTUBOPEUUS B U3YUAEMbIX POLECCAX U SBJICHUSX; IPeAaraTb KPUTEPUH ISl BBISIBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTUBOPEUHIl; CaMOCTOSITENFHO BBIOMpaTh CHOco0 perieHust yueOHOM
3a/1auM (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELIEHHs, BRIOMPATh HanOO0JIee MOIXO SN ¢ yIETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTCPHER);

ba3oBbIMM HCCIe0BATEIbCKUMHY JeHCTBUSIMH

3) yMEHHEM HCIOJb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

4) mpuoOpeTeHHe OMbITa MO IUIAHWPOBAHMIO, OPTraHU3AlMd M TPOBEACHHUIO YUYEHUYECKHX
AKCIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJIOM MpOIecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISATh OTUET O MPOJIeIaHHOM padoTe;

Pa6otoii ¢c undopmanmei

5) yMeHHeM BBIOMPATh, AHATTU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3TUYHBIX BHIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTepaTypa



XUMUYECKOTO COJIepKaHMsI, CIIPaBOYHBIE TOCOOus, pecypchl IHTepHeTa); KpUTHUECKH OIICHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM NMPUMEHATH Pa3JInYHbIE METOJIBI U 3aMPOCHI IIPU MOUCKE U 0TOOpe MH(pOpPMAITUH 1
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAMMBIX /ISl BBIIOJHEHHS y4eOHBIX U MO3HABATEIbHBIX 3a7a4
OTIPENCNIEHHOTO THITA, MPUOOPETEHHE OMbITa B OO0JIACTH HCIHOJIB30BAHHS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYpPOH aKTHMBHOTO MCIIOIB30BAHUS Pa3IMYHBIX
MOWCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMpaTh ONTUMANBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WIIIOCTPUPOBATH pPEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSAMUY;

7) yMeHueM HCHOJb30BaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHOM M HCCIEe0BATEIbCKON
NEATeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOLIEH MPUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH 1eiiCTBUSIMH

8) ymMeHueM 3aaBaTh BOIIPOCHI (B XOJ€ AUAJIOTa W/WIIH AUCKYCCUH) IO CYIIECTBY 00CYX/1aeMOi
TeMBI, POPMYIMPOBATH CBOU TPEIIIOKEHNSI OTHOCUTENFHO BBITIOJIHEHHSI TPEUIOKEHHON 3a1a4H;

9) npuoOpeTeHne OMbITa MPE3CHTAINN PE3YIbTATOB BHIITOJHEHHS XUMHUUECKOTO IKCTIEPUMEHTA
(JtabopaTtopHOTO OIBITA, JTAOOPATOPHOI PAOOTHI MO MCCIECTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
MIPOEKTA);

10) 3aWHTEepecOBaHHOCTH B COBMECTHOH CO CBEpPCTHHUKAMH TIO3HABATEIILHOW W
MCCIIEIOBATENILCKOM JIEATEIPHOCTH TPU PEIICHNH BO3HHKAIOIIUX MPOOJIEeM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COIJIACOBaHMS MO3UIUN (0OCYyXIeHHs, 0OMEH MHEHHMSIMH, «MO3TOBbIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIMA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOUW paboTHI U JIp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH el CTBUSIMH

11) ymeHueM caMOCTOSITENILHO OIPENENTh LIeNU AeATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosee 2 (HEeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEATI0KEHHBIN AITOPUTM ICUCTBUM TPHU BHIMOJHEHUH 3aJaHUN
c y4€TOM TMOJIy4eHHs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEaAKIIUIX;
OILICHUBATh COOTBETCTBUE MOJYYCHHOIO Pe3ysIbTaTa 3asiBJICHHOH 1IeJu;

12) ymeHueM UCTOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, MIpeilaraéMble B yCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB II0 OCBOCHHUIO 0053aTEIbHOTO  COJCpPXKAHMUA,
YCTQHOBJIGHHOT'O JaHHOW MpUMEpHOHl pabouell mporpaMMoi, BBIJIENSAIOT: OCBOCHHBIE
oOyJarolmuMHUCs Hay4yHble 3HAHUS, YMEHUs U CHOCOObI JeHcTBUM, crnenuduueckue s
IpeaMeTHON o0macTh «XuUMUS», BHIBl JAEATENBHOCTH IO IOJYYE€HUI0 HOBOTO 3HAHUA, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

[IpenmeTHble pe3ynbTaThl OTPaKaT CPOPMUPOBAHHOCTH Y OOYYAIOUIMXCS CIEAYIOIIUX
YMEHHUI:

8 KJIACC

1) packpeieamsb CmblC/l OCHOBHBIX XUMHUUYCCKHUX MOHATHUH: aToOM, MOJICKYIJIA, XUMHUYECKUMN
QJICMCHT, IIPOCTOC BCHICCTBO, CJIOKHOC BCHIECCTBO, CMCChH (O,[[HOpOI[HaH u HeO,I[HopO)IHaH),
BaJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAA W MOJICKYJIIpHasA MaccCa, KOJIUYCCTBO BCHICCTBA, MOJIb,
MOJIsIpHasA Macca, MaccoBas HOJIA XUMHYCECKOI'O J3JICMEHTa B COCAUMHCHHU, MOJ'IHpHBIfI O6’béM,
OKCHU I, KUCJIOTA, OCHOBAHHUEC, COJIb, DJICKTPOOTPULIATCIIbHOCTDb, CTCIICHL OKUCIICHHUS, XUMHWYCCKAA
pcaKnus, KJ'IaCCI/I(I)I/IKaLII/IH peaxuﬂﬁ: pCakiun COCAUHCHHSA, PCAKIUU PA3JIOKCHUSA, PCAKIUU
3aMCIHICHUS, PCAKIIUU O6MCHa, 9K30- U QHAOTCPMHUYCCKHUEC PCAKIIUU; TEIUIOBOM B(I)Q)CKT pPCaKkuunun;
AApO aroMa, 3JICKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paanyc atoMa, XUMHUYCCKas CBA3b,
IOoJIApHasA W HCHOJIAPpHAsA KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, MOH, KAaTHOH, aHHWOH, pacCTBOp,
MaccCoBas J0JIs1 BENICCTBA (HpOI_ICHTHaSI KOHLICHTpaI_[I/IH) B PaCcTBOPE;



2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ MPUMEHATH
9TH MOHATHUS IPU ONMCAHNUY BEIIECTB U UX IIPEBPALICHUII;

3) ucnoiv306ams XAMUYIECKYIO CUMBOJIUKY JUIsl COCTABJICHHUS (POPMYJT BEILECTB M YPaBHCHUIN
XUMHUYECKUX PEAKIIU;

4) ompedensms BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHHApHBIX COCIUHEHUSX; CTCICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUX; IPUHA/IIEKHOCTh BEIIECTB K ONPENEIEHHOM Y
KJIacCy CcOoeauHeHUW To (opmyrnaMm; BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

5) packpwieamv cmoicn [lepuoandeckoro 3akona J[. M. MenneneeBa: JeMOHCTPUPOBATH
[IOHUMAaHHE NEPUOINUECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX IOJIOKEHUS B
[leproauueckoii cuCTEME; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOTajjpo; OMUCHIBaTh U XapaKTepU30BaTh TAOIUUYHYIO GOpMY
[leproauueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3InyaTh NOHATHS «TJIaBHAs moArpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpymma)», Mansle U 0ojblive NEPUOABI; COOTHOCHUTH
0003Ha4YeHUsl, KOTOpbIe uMetoTcs B Tabnuie «llepuonnyeckas cuctemMa XUMUYECKUX 3JIEMEHTOB
J1. 1. MenieneeBay» ¢ 4MCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKHX 3JIEMEHTOB
(cocraB u 3apsia sapa, oOliee YUCio 3JIEKTPOHOB U paCHpeIesIEHUE UX MO 3JIEKTPOHHBIM CIIO0SAM);

6) rraccuguyuposams XMMUYECKHE DICMEHTHI; HEOPraHWYECKUE BEIIECTBA, XUMHUUYCCKHE
peakuu (1Mo YUCIy U COCTAaBY YUaCTBYIOUIUX B PEAKI[MH BEIIECTB, IO TEIULIOBOMY IPEKTY);

7) xapaxmepuzoséamv (onucvléams) OOIIHE XUMHUYECKHE CBOWCTBA BEHIECTB PA3IUUHBIX
KJIaCCOB, TMOJTBEPKJasi OMHCAHME NMPUMEPAMU MOJIEKYJISPHBIX yYpaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIINH;

8) mpoecnozupoeams CBONCTBAa BEIIECTB B 3aBHCHMOCTH OT HX KAueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUH B PA3JIMUHBIX YCIOBHSIX;

9) ebiuucEMbG OTHOCUTEIBHYIO MOJICKY/SIPHYIO M MOJIIPHYIO MacChl BEIECTB; MAacCOBYIO
JIOJII0 XMMHYECKOTO AJIEMEHTA 10 (GopMylie COETUHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;

10) npumensimob OCHOBHBIC OTEPAIlMM MBICIUTEILHON AEATEIBHOCTH — aHAU3 W CHHTE3,
cpaBHeHHEe, O0000IIEeHHe, CHUCTEMAaTU3aIuio, KIAaCCU(UKAIMIO, BBISIBICHWE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — ISl U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHii; €CTECTBEHHO-
Hay4yHble METOJbI TO3HAaHUS — HAOJIOACHUE, W3MEpPEHHE, MOJICIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

11) creoosamsv paBUIIaM  TIOJIB30BAHUSI ~ XUMHUYECKOW  MOCYyIOoH W J1abOpaTOPHBIM
o0opynoBaHuEM, a TAKKe MpaBUiIaM 00pallleHUs C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIUSMHU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHUX OIBITOB [0 TMOJYYEHUIO M COOHpPaHUIO
ra3o00pa3HbIX BEUIECTB (BOAOPOa U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OIpeNeIEHHON
MaccoBOM J0Jeil pacTBOPEHHOrO BEIIECTBA; IUIAHHUPOBATH U MPOBOAUTH XUMUYECKUE
AKCIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB ILEIOYEH M KHUCIOT ¢ MOMOIIbIO MHAUKATOPOB
(makmyc, GpeHondTanenH, METUIOPAHX U Jp.).

9 KJIACC

1) packpvieamev cmblci OCHOBHBIX XHMHUYECKHX TOHSITHN: XUMHYECKHH O3JEMEHT, aToOM,
MOJIEKyJIa, MOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIATENBHOCTb, CTENEHb OKHUCICHHS, XUMUYECKas peaklMs, XMMHUYECKas CBS3b,
TETJIOBOM (P PEKT peakinu, MOJIb, MOJSPHBIA 00BEM, PACTBOP; ANEKTPOIUTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOLIMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBECHE, 00paTUMBbIe K HEOOpAaTUMBIE PEAKIIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOMUs, amM(pOTEpPHOCTH,
XUMUYECKass CBs3b (KOBAJIEHTHAs, HMOHHAs, METAJJIMYecKas), KpHUCTAJUIMYEecKas peneTka,
KOppO3usi METaJUIOB, CILIABbl; CKOPOCTh XMMHYECKOM peakuuu, MNpeAesbHO JOMyCTHMast
kouuentpanus (ITIK) Bemecta;



2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ MPUMEHATH
9TH MOHSATHUS TPU OTIMCAHUM BEIIECTB U UX MPEBPALCHUI;

3) ucnoiv306ams XAMUYIECKYIO CUMBOJIUKY Ul COCTaBJICHUS ()OPMYJI BEIIESCTB U ypaBHEHHIA
XUMHUYECKUX PEAKIIU;

4) onpedensms BaJCHTHOCTb U CTEHCHb OKHCJICHHUS XMMHUYECKUX DJIEMEHTOB B COCIHHEHHSX
Pa3IMYHOIO COCTaBa; MPHUHAJUIEKHOCTh BEILECTB K ONPEIENIEHHOMY KiacCy COECIUHEHHUH 1o
dbopmynaM; BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS, METAJUINYECKAasi) B HEOPraHMYECKIX
COCIIMHEHUSX; 3apsii MOHA MO0 XUMHUYECKOW (hopmyse; XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHUH, TUT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

5) packpwieamo cmoicn Tlepuoanyeckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBAThH €r0
MOHMMaHHUE: OINHMCBHIBATh M XapaKTepH30BaTh TaOnuuHyro ¢opmy lleproauueckoil cHUCTEMBI
XAMUYECKHUX DIIEMEHTOB: pa3jinyarh MOHATHS «TJIaBHAs MOATpymma (A-Tpymma)» U «mo0oYHas
noarpynna (b-rpynna)», Manbsie u OoJsiblIME MEPUOABI; COOTHOCUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKaMH CTPOEHHS aTOMOB
XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apA] AJ1ipa, 00I1ee YUCII0 3JIEKTPOHOB U paclpeieieHUe UX 110
AIIEKTPOHHBIM CJIOSIM); OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U
WX COCJIMHCHHH B TpejesiaX MaJbIX NMEPHOJOB W TJIABHBIX MOITPYII C YUYETOM CTPOCHHS WX
aTOMOB;

6) rraccuguyuposams XMMUYECKHE DICMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOLIUX B PEAKIMH BELIECTB, N0 TEIJIOBOMY 3P (dEKTy, Mo
M3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzoeams (OMUCHIBATH) OOIIKE U CriCHM(PUIECKIe XUMUIECKHAE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEIECTB, TTOATBEPIK 1as ONMMCAHUE PUMEPAMU MOJISKYIIIPHBIX 1 MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

8) cocmaensimb ypaBHEHUS SIEKTPOJUTHUSCKON AUCCOIMALMU KUCIIOT, MIETOYEH U COJICH;
MOJIHBIE M COKpalléHHbIE YypaBHEHUS peakluil HMOHHOTO OOMEHa; YpaBHEHHS peaklui,
MOATBEPKAIONIUX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

9) packpvieams  cywHoCmb OKMCIUTEILHO-BOCCTAHOBUTEIBHBIX —~ PEAKIUN  MMOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3IMYHBIX YCIOBHUSAX;

11) sbiuucasims OTHOCUTENBLHYIO MOJICKYSIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB; MacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (GopMylie COETUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;

12) creoosamo ipaBUIiaM  TOJIB30BAHUSI ~ XUMHUYECKOW  MOCYyIOH W J1abOpaTOpPHBIM
o0opynoBaHueEM, a TAKKe MpaBUiaM 00pallleHUs C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMHU
[0 BBIMOJHEHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Ira3a);

13) nposooums peakiyu, MOATBEPKAAIOIINE KAUYECTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUA-HOHBI, KATHOHBl aMMOHHMSI M HMOHBl HW3YYEHHBIX METalIOB,
MPHUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

14) npumensimob OCHOBHBIEC OTEPAIlMM MBICIUTEILHON AEATEIBHOCTH — aHAJW3 W CHHTE3,
CpaBHEHHE, 00001IeHNe, CHCTeMAaTH3allnI0, BBISIBIICHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH — JUIs
W3YYEHHUS CBONCTB BEIIECTB U XUMUYECKHX PEAKIIHi{; eCTECTBEHHO-HAYYHBIE METObI MIO3HAHUS
— Hal0noIeHue, U3MEpPEeHHe, MOJISTTUPOBAHHUE, SKCIIEPUMEHT (peaabHbI U MBICTCHHBIN).



KanennapHo-teMaTudeckoe niianmposanue, 8 kiacc.

Ne HaumMeHoBaHMe pa3/ieJioB U TeM NMPOrpaMMBbl Komnu JjexTponHblie (mudpoBLIe)
€CTBO o0pa3oBaTesIbHBIC PeCypChI
qacoB

Pazgen 1. IlepBoHavyajibHbIe XUMHYECKHUE MpeseHTauma
MOHSATHUS "MNepBoOHaYaNbHble XMMUYECKUE
noHatmna" (1sept.ru)

1 [Ipeamer xumun. Pons xumun B ku3HH yenoBeka. | 1

MeTOIH)I I/I3y‘{eHI/I$I XUMHUH.

2 Merobl U3ydeHUsT XUMUU 1

3 ArperaTHbI€ COCTOSIHUS BELIECTB. 1

4 IL.p. Nel TIIpaBuaa Gesomacuoii paGorel B | 1

XuMu4eckoii adoparopun. Haluaionenue 3a
ropsiueit cBe4oii

5 dusnueckue sBIEHHUS B XUMHH- OcHOBa | 1

pa3aeleHust CMecell B XUMHUU
6 I1.p. Ne 2 AHain3 no4Bbl 1
7 ATOMHO-MOJIEKYIIIpHOE ydeHHe. Xumudeckue | 1
DJIEMEHTEIL.

8 3HAKH XUMHYECKUX DJIEMEHTOB. 2
[Tepnoandaeckas TabaMIIa XUMUYECKUX
anementoB [. . Menneneena.

9 Xumuaeckue GOPMYIIbI. 2

10 BasieHTHOCTS. 2

11 XUMHUYECKUE PEAKIINU. 1

12 XUMHUYECKUE YPaBHEHHUS. 2

13 THIIBI XUMHYECKUX PEAKIHA. 2

14 BriBogrb! k 1 riaBe 1

Paznei. 2. Baxkneliniue npeacraBuTe I n MpeseHTaums "BaxkHelnwune
HCOPraHNYCCKHUX BCIICCTB. KNaccebl HeopraHn4yeckmnx
KoJinyecTBeHHbIC OTHOLICHUS B XMMHUM coeanHennin" (infourok.ru)

15 Bo3nyx u ero cocras. 2

16 Kucnopon. 1

17 |II. p.Ne3 «Ilosy4yeHue, cooupanme u |1

pacno3HaBaHue KHCJI0POAA».

18 OKCHIBL. 1

18 Bonopon. 1

20 I.p. Ned «Ilonyuenme, codupanue wu |1

pacno3HaBaHue BOAOPOAA».
21 Kucnotst. 2



https://urok.1sept.ru/articles/611774?ysclid=l7wmry1kxs556535854
https://urok.1sept.ru/articles/611774?ysclid=l7wmry1kxs556535854
https://urok.1sept.ru/articles/611774?ysclid=l7wmry1kxs556535854
https://infourok.ru/prezentaciya-vazhneyshie-klassi-neorganicheskih-soedineniy-1300672.html?ysclid=l7wmx1fdr2321434286
https://infourok.ru/prezentaciya-vazhneyshie-klassi-neorganicheskih-soedineniy-1300672.html?ysclid=l7wmx1fdr2321434286
https://infourok.ru/prezentaciya-vazhneyshie-klassi-neorganicheskih-soedineniy-1300672.html?ysclid=l7wmx1fdr2321434286

22 Counn. 2
23 KonmuaectBo BemecTa. Momnsipaast Macca. 1
24 |PemieHue pacyeTHBIX 33134 1
25 MoutsipHBIl 00BEM Ta3000pa3HBIX BEIICCTB. 2
26 Pacuérel N0 XMMHUYECKUM YpaBHEHUSIM 2
27 Bona. OcHoBaHus. 2
28  |PactBOoppl. MaccoBas 10Jii pacTBOPEHHOTO | 2
BEIIeCTBA.
29 Pemrenue 3agau Ha MaccoBYIO J0JTIO 1
30 I.p.Ne5.  «Ilpurorosiienne pacrBopos ¢ | 1
onpe/ieJICHHOM MacCOBOI /10J1eil pACTBOPEHHOTI 0
BeleCTBA»
31 BreiBob! K 2 1i1aBE 1
Paznen 3. OcHOBHBIE KJIACCHI OCHOBHble KJ1accbl
HEOPraHMUYeCKHX COeTHHEHHUI HeopraHM4ecknx coeamHeHui /
Peakuun w3 KoHTposbHON [
Xumuna 8 knacca - Nonck AHgeKca
no Buaeo (yandex.ru)
32 Oxcuipl, UX KiaccuQuKaIus. 2
33 OcHoBaHusl, UX KJIacCUpUKAITHSI. 2
34 Kucnotsl, ux xnaccudukanus. 2
35 Knaccudukanus comnei. 2
36 ['eneTnveckass cBA3p  MeXay  Kiaccamu | 1
HEOPraHUYECKUX BEILIECTB.
37 I[Lp. Ne 6. Pemenne sxcniepuMeHTAIBHBIX | 1
3aga4d mnmo TeMe «OcHOBHBIE KJacCChbl
HCOPraHnv4eCKuXx COCZ{HHCHHﬁ».
BriBog o 3 riiase 1
Paznen 4. Illepuoguuecknii 3aKoH u MNepuoanyeckui 3aKOH n
Ilepnoanueckasi cHcTeMa XUMHYECKHX nepuoamnyeckas cuctema
3jemeHnToB JI. M. MenpaeneeBa u crpoenue XMUMUYECKNX _3nemeHTos [1.U.
aToMa MeHaeneesa - nouck AHaeKca
no smuaeo (yandex.ru)
38 EctecTBeHHbIC ceMmelcTBa xumMuyecknx | 1
2JIeMEeHTOB. AM(OTEPHOCTh
39 Otkpeitue Ilepuoanyeckoro 3akona . W. |1
MenpaeneeBbIM.
40 OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB. 1
41  |CrtpoeHue IEeKTPOHHBIX 000JI0UEK aTOMOB. 1
42 Hepno;mquKaﬂ CUCTEMA XUMHUYCCKUX DIJIEMCHTOB 1
J.W. Menneneena.
43 XapakTepHuCcTHKa JIEMEHTa IO €r0 MOJI0KEeHHo | 1

B HCpHO,[[H‘-ICCKOﬁ CHUCTEMC



https://yandex.ru/video/preview/?filmId=5023951210295118980&from=tabbar&parent-reqid=1662858191023944-9754715433902370771-sas2-0782-sas-l7-balancer-8080-BAL-4340&text=%D0%92%D0%B0%D0%B6%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5+%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D0%B8+%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2.+%D0%9A%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5+%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B2+%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://yandex.ru/video/preview/?filmId=5023951210295118980&from=tabbar&parent-reqid=1662858191023944-9754715433902370771-sas2-0782-sas-l7-balancer-8080-BAL-4340&text=%D0%92%D0%B0%D0%B6%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5+%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D0%B8+%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2.+%D0%9A%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5+%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B2+%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://yandex.ru/video/preview/?filmId=5023951210295118980&from=tabbar&parent-reqid=1662858191023944-9754715433902370771-sas2-0782-sas-l7-balancer-8080-BAL-4340&text=%D0%92%D0%B0%D0%B6%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5+%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D0%B8+%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2.+%D0%9A%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5+%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B2+%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://yandex.ru/video/preview/?filmId=5023951210295118980&from=tabbar&parent-reqid=1662858191023944-9754715433902370771-sas2-0782-sas-l7-balancer-8080-BAL-4340&text=%D0%92%D0%B0%D0%B6%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5+%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D0%B8+%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2.+%D0%9A%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5+%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B2+%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://yandex.ru/video/preview/?filmId=5023951210295118980&from=tabbar&parent-reqid=1662858191023944-9754715433902370771-sas2-0782-sas-l7-balancer-8080-BAL-4340&text=%D0%92%D0%B0%D0%B6%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5+%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D0%B8+%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2.+%D0%9A%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5+%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B2+%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://yandex.ru/video/preview/?text=%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B8%20%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%20%D0%94.%20%D0%98.%20%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0%20%D0%B8%20%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B0%D1%82%D0%BE%D0%BC%D0%B0&path=yandex_search&parent-reqid=1662858381427632-15935196333659902536-sas3-0974-986-sas-l7-balancer-8080-BAL-8373&from_type=vast&filmId=5086757540830027800
https://yandex.ru/video/preview/?text=%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B8%20%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%20%D0%94.%20%D0%98.%20%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0%20%D0%B8%20%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B0%D1%82%D0%BE%D0%BC%D0%B0&path=yandex_search&parent-reqid=1662858381427632-15935196333659902536-sas3-0974-986-sas-l7-balancer-8080-BAL-8373&from_type=vast&filmId=5086757540830027800
https://yandex.ru/video/preview/?text=%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B8%20%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%20%D0%94.%20%D0%98.%20%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0%20%D0%B8%20%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B0%D1%82%D0%BE%D0%BC%D0%B0&path=yandex_search&parent-reqid=1662858381427632-15935196333659902536-sas3-0974-986-sas-l7-balancer-8080-BAL-8373&from_type=vast&filmId=5086757540830027800
https://yandex.ru/video/preview/?text=%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B8%20%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%20%D0%94.%20%D0%98.%20%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0%20%D0%B8%20%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B0%D1%82%D0%BE%D0%BC%D0%B0&path=yandex_search&parent-reqid=1662858381427632-15935196333659902536-sas3-0974-986-sas-l7-balancer-8080-BAL-8373&from_type=vast&filmId=5086757540830027800
https://yandex.ru/video/preview/?text=%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%20%D0%B8%20%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%20%D0%94.%20%D0%98.%20%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0%20%D0%B8%20%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B0%D1%82%D0%BE%D0%BC%D0%B0&path=yandex_search&parent-reqid=1662858381427632-15935196333659902536-sas3-0974-986-sas-l7-balancer-8080-BAL-8373&from_type=vast&filmId=5086757540830027800

44 Brisoj 1o 4 riiaBe 1
Pa3gen 5. Xumuueckasi CBA3b. Xumus. Pasbop TEeMbl
OKHCJINTEILHO-BOCCTAHOBUTEJILHBIE "OKUcAUTENBHO-
peaxkuuu BOCCTaHOBWTE/IbHble peakumn'.
OBP - nonck AHaeKca no Buaeo
(yandex.ru)
45 HNoHHas XuMHUYECKas CBA3b. 1
46 KoBanenTHas xumuyeckas CBA3b. 1
48  |KoBaseHTHass HemoysipHas W ToJsipHas | 1
XAMHYECKas CBSI3b.
49 Merajumnueckass XUMHUYECKasi CBA3b. 1
50 CrerneHp OKHCIICHUS. 1
o1 OKHUCIIUTEIHFHO-BOCCTAHOBUTEIIHHBIE 1
peaKuu.
52 BeiBoa o 5 riase 1
KajenaapHo-TeMaTnueckoe njianuponanme, 9 Kiace
No Tema Komnu
€CTBO
4acoB
Pa3nen 1. O6o06menue 3nanuii mo kypey 8 Tema vypoka: "Ob6obuweHne u
KJacca. XUMHYECKHe peakinu cucTemaTtusauma  3HaHWh _ no
Teme TUMNbI XUMUYECKNX
peakuunin'. 8- knacc (1sept.ru)
1 Knaccudukanus XuMuuecknux coemHEHUI 1
2 Knaccudukanys XuMUYeCcKUX peaKIiuu. 1
3 CkopocTh XUMHUUYECKUX peakuuil. Karanms. 2
4 BriBogpl o 1 riiase 1
Pasnes. 2. XumMuyecKkue peakinuu B Mpe3eHTauusa no
pacTrBopax XUMUK"XMMUYECKME peaKLMn B
pacteopax" (infourok.ru)
5 DNEKTPONUTHYECKAs JUCCOLMALIMS. 1
6 OcHoBHbIe nosoxeHust TOJ] 1
7 XUMHYECKHE CBOMCTBA KHUCIIOT B cBeTe TO/] 1
8 XuMHUueckue CBOMCTBAa OCHOBaHWI B cBere | 1
TO/I.
9 XuMuueckue cBoiicTBa cojiel B cBete TO/I. 1
10 I'maposns conent 1
11 IMuaponus coneit 1



https://urok.1sept.ru/articles/315078?ysclid=l7wqasg5f1652743218
https://urok.1sept.ru/articles/315078?ysclid=l7wqasg5f1652743218
https://urok.1sept.ru/articles/315078?ysclid=l7wqasg5f1652743218
https://urok.1sept.ru/articles/315078?ysclid=l7wqasg5f1652743218
https://infourok.ru/prezentaciya-po-himii-himicheskie-reakcii-v-rastvorah-6055478.html?ysclid=l7wqcc2zcj869413966
https://infourok.ru/prezentaciya-po-himii-himicheskie-reakcii-v-rastvorah-6055478.html?ysclid=l7wqcc2zcj869413966
https://infourok.ru/prezentaciya-po-himii-himicheskie-reakcii-v-rastvorah-6055478.html?ysclid=l7wqcc2zcj869413966
https://yandex.ru/video/preview/?text=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B2%D1%8F%D0%B7%D1%8C.%20%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8&path=yandex_search&parent-reqid=1662858472383152-9577416434289224271-sas3-0974-986-sas-l7-balancer-8080-BAL-182&from_type=vast&filmId=6072647366606631829
https://yandex.ru/video/preview/?text=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B2%D1%8F%D0%B7%D1%8C.%20%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8&path=yandex_search&parent-reqid=1662858472383152-9577416434289224271-sas3-0974-986-sas-l7-balancer-8080-BAL-182&from_type=vast&filmId=6072647366606631829
https://yandex.ru/video/preview/?text=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B2%D1%8F%D0%B7%D1%8C.%20%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8&path=yandex_search&parent-reqid=1662858472383152-9577416434289224271-sas3-0974-986-sas-l7-balancer-8080-BAL-182&from_type=vast&filmId=6072647366606631829
https://yandex.ru/video/preview/?text=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B2%D1%8F%D0%B7%D1%8C.%20%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8&path=yandex_search&parent-reqid=1662858472383152-9577416434289224271-sas3-0974-986-sas-l7-balancer-8080-BAL-182&from_type=vast&filmId=6072647366606631829
https://yandex.ru/video/preview/?text=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%81%D0%B2%D1%8F%D0%B7%D1%8C.%20%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8&path=yandex_search&parent-reqid=1662858472383152-9577416434289224271-sas3-0974-986-sas-l7-balancer-8080-BAL-182&from_type=vast&filmId=6072647366606631829

12

ILp. Ne 1. Pemenue 3KcrepUMEHTAIBHBIX
3ajad = Mo TeMe  «DIJIEKTPOJIMTUYECKas
JMCCOLIMALIUS

13 BriBoa o 2 riase
14 K.p.Ne 1 «Xumuueckue peakiuu B
pacTBopax»
Pa3nen 3. Hemeranibl 1 UX cOeIMHEHHUS KOHCMEKT 1 npeseHTauusa o
xMMun Ha Temy "Hemetannbl u
ux _coeanHenua"(9 knacc )
(infourok.ru)
15 OO01mmas XxapakTepuCTHKAa HEMETAJIOB.
16 O6mass xapakrepuctuka siemMeHToB VII-A
["anoreHsl.
17 CoenuHeHus rajJoreHoB.
18 I[ILp.Ne 2. «/3yueHue CBOWCTB COJISTHON
KHUCIIOTBI)
19 Xamnpkorensl. Cepa.
20 CepoB0o10pOI ¥ CYAbQHIBI.
21 KucnopoiHbIE COSMHEHHUS CEPHI.
22 I[Lp. Ne 3. «M3ydyeHue CBOWMCTB CEpHOI
KHCJIOTBI»
23 O6mas xapakrepuctuka VA rpymmsl. A3O0T.
24 Ammuak. Conu aMMOHHUS.
25 [Lp.Ne 4 «Ilonydenne amMuaka U HU3y4YCHHE
€ro CBOWCTBY
26 Kucnoponaconepxkaiue coelMHeHHs a3o0Ta.
27 Kucnoponaconepskaiue coelnHeHHs a30Ta
28 docdop.
29 Coenunenus ¢gocdopa.
30 Obmas  xapaktepuctuka [V A-rpynmsbl.
Yriepon.
31 Kucnoponaconepxaiue COEIMHEHUS
yriaepoja.
32 I[Lp. Ne 5. «llonyuenue yriekucnoro rasa u
W3YYEHHUE ETO CBOMCTB)
33 VYrieBosopopl.
34 Kucnopoaconepxaine OpraHMYECKHE
COCIMHEHUSI.
35 Kpemuuii u ero coeiuHeHusI.
36 CunukaTtHas IPOMBILIUIEHHOCTb
37 ITony4eHnue HeMeTalIOB.



https://infourok.ru/konspekt-i-prezentaciya-po-himii-na-temu-nemetalli-i-ih-soedineniya-klass-1400813.html?ysclid=l7wqdgx14n867049937
https://infourok.ru/konspekt-i-prezentaciya-po-himii-na-temu-nemetalli-i-ih-soedineniya-klass-1400813.html?ysclid=l7wqdgx14n867049937
https://infourok.ru/konspekt-i-prezentaciya-po-himii-na-temu-nemetalli-i-ih-soedineniya-klass-1400813.html?ysclid=l7wqdgx14n867049937
https://infourok.ru/konspekt-i-prezentaciya-po-himii-na-temu-nemetalli-i-ih-soedineniya-klass-1400813.html?ysclid=l7wqdgx14n867049937

38 Ilomyuenue BAKHEUILINX xuMudeckux | 1
COCIMHEHU HEMETAJIJIOB.
39 O0600menne Ttembl «Hemeramnsl u  ux |1
COEIUHEHUS
40 K.p. No2 «HemeTtamibl 1 BX COSAMHCHUSD) 1
Pa3znea 4. MeTaJJIbl M MX COeIUHEHUA npeseHTauma No XMMmnmn Ha Temy
&quot;MeTannbl 2 nx
coeamHeHna&quot; (9  Knacc)
(infourok.ru)
41 OO01mmas XxapakTepuCTHKa METAJLIOB. 1
42 XUMHUUYECKHE CBOICTBA METAJIJIOB. 1
43 OOmast xapakTepuctuka [ A-rpynmsr. 1
44 Coeaunenus MetaioB [A-rpynisbl. 1
45 O6mas xapakrepuctuka [[A- rpynms. 1
46 Coenunenus metamios [IA- rpynmnsl 1
47 XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUs 1
48 AJToMUHUH. 1
49 CoenuHeHus aJIlOMUHUS. 1
50 Kenezo. 1
51 CoenuHeHns Xxeies3a. 1
52 Pemenme 3ama4 Ha BBIXOJ] IPOAYKTA 1
53 I[Lp. Ne 7 «Pemenue skcrepuMeHTaIbHBIX | 1
3a7a4 no teMe «MeTaibh»
54 Koppo3us MeTamioB u criocoObl 3amuTh 1
55 Metamnst B mpupoae.  Ilonsitme o |1
METaJUTYprUH.
56 O060611eH1Ee TeMBI «MeTabDy 1
o7 K.p Ne 3 «Metamibi» 1
Pazgea S. Xumus v okpy:Kamomas cpeaa B3anmocBaA3b ABYX HayK: XMMWUK
n skosormu (infourok.ru)
58 XuMHUecKasi OpraHu3alys IIaHeThl 3emiis 1
59 Oxpana okpyxaroliei cpeapl 0T Xumuueckoro | 1
3arpsi3HEHUSL.
O000menne 3HaHUH 10 XHMHH 32 KypC YPOK MO XMMWM _Ha _Temy
OCHOBHOM IIKOJIbI "Ob6obleHne 3HaHWM 33 Kypc
ocHoBHOM _wkKoAabl" (9 Knacc)
(infourok.ru)
60 BermectBa 1
61 XUMHUYECKUE PEAKIUU 1



https://infourok.ru/prezentaciya_po_himii_na_temu_metally_i_ih_soedineniya_9_klass-429257.htm?ysclid=l7wqeb9m1o877716961
https://infourok.ru/prezentaciya_po_himii_na_temu_metally_i_ih_soedineniya_9_klass-429257.htm?ysclid=l7wqeb9m1o877716961
https://infourok.ru/prezentaciya_po_himii_na_temu_metally_i_ih_soedineniya_9_klass-429257.htm?ysclid=l7wqeb9m1o877716961
https://infourok.ru/prezentaciya_po_himii_na_temu_metally_i_ih_soedineniya_9_klass-429257.htm?ysclid=l7wqeb9m1o877716961
https://infourok.ru/vzaimosvyaz_dvuh_nauk_himii_i_ekologii-428359.htm?ysclid=l7wqf5fqo5380543993
https://infourok.ru/vzaimosvyaz_dvuh_nauk_himii_i_ekologii-428359.htm?ysclid=l7wqf5fqo5380543993
https://infourok.ru/urok-po-himii-na-temu-obobschenie-znaniy-za-kurs-osnovnoy-shkoli-klass-3814325.html?ysclid=l7wqfqktta51608715
https://infourok.ru/urok-po-himii-na-temu-obobschenie-znaniy-za-kurs-osnovnoy-shkoli-klass-3814325.html?ysclid=l7wqfqktta51608715
https://infourok.ru/urok-po-himii-na-temu-obobschenie-znaniy-za-kurs-osnovnoy-shkoli-klass-3814325.html?ysclid=l7wqfqktta51608715
https://infourok.ru/urok-po-himii-na-temu-obobschenie-znaniy-za-kurs-osnovnoy-shkoli-klass-3814325.html?ysclid=l7wqfqktta51608715

62

OCHOBBI HEOPraHUYECKON XUMUU

63 KauecTBeHHbIE peakiy Ha MOHBI U
HEKOTOPbIE ra3000pa3HbIe BEIIECTBA

64 [ToaroroBka Kk UTOrOBOM KOHTPOJIBHOM padoTe

65 Uroroas xouTpoabsHas padbora Ne 4 3a kypc
OCHOBHOM IIKOJIBI

66 AHanu3 UTOroBol KOHTPOJIBHOM pabOTHlI.
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