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2.1.10. PABOYASI TIPOTPAMMA YYEBHOI'O TPEJIMETA «XUMMS» (BA3OBBIIl
YPOBEHD)

1) MOSICHUTEJIbHAS 3ATIMCKA

Pabouas npoepamma cocmasnena na ocnoge:

- mpebosanuit @I'OC OO0 k pezyrbmamam 0c8oeHusi OCHO8HOU 0Opazosamenvrou npoepammst 000
(np. Munnpocsewenust Poccuu om 31.05.2021 2. Ne 287);

- Ilpumepnoil paboueii npoepammvl OCHOBHO20 00We20 00pazoeanusi o Xumuu (6a308vlil YPoeeHs)
(0000pennoll peuieHuem GedeparbHo2o Y4eOHO-MemoouecKkoeo 00vbeduHenus no odwemy obpazosanuio,
npomoxon 3/21 om 27.09.2021 2.).

- OcnosHas 0bpazosamenvHas NPoecpamMMa OCHO8HO20 00we2o obpazosanus MBOY «Anmunckas
cpeonss wkona Nel Oy, npukaz om 30.08.2022 Ne3 14.

- Pabouas npoepamma paspabomana c yuemom npoepammsl popmuposanus YV y ooyuarowuxcs u
paboueli npozpammsl 60CNUMAHUA.

Oo6wan xapakmepucmuka yueonozo npeomema «Xumus»

Bxnaxg ydyebnoro mpenMera «XuMus» B JIOCTHIKCHHE II€JIEM OCHOBHOTO OOIEro 00pa3oBaHUs
0OyCIIOBJICH BO MHOTOM 3HAYeHHEM XHMHYECKOW HAyKH B TIO3HAHWW 3aKOHOB TPHUPOJIBI, B Pa3BUTHU
MIPOU3BOIUTEIEHBIX CHJT OOIIIECTBA M CO3JAHNU HOBOW 0a3bl MaTepPHAIHHOMN KYJIBTYPHI.

XUMUS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK pacHpOCTpaHMiIa CBOE BIHMSHHE Ha BCE 00JacTH
YeJIOBEUECKOTO CYIIECTBOBAHMUS, 3ajajla HOBOE BHUICHHWE MHUpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOU KYJIBTYPHl, HEOOXOJAMMBIM YCIIOBHEM JKH3HHU OOIECTBA: 3HAHWE XWMHH CITY)KUT OCHOBOW ISt
(dhopMHUpOBaHMSI MUPOBO33PEHHUS YeNIOBEKa, €ro MpeACTaBIeHUI 0 MaTepualbHOM €IMHCTBE MUPA; BaXKHYIO
poJib urparoT (GopMUpyeMble XHUMHEH NpeACcTaBIeHUS O B3aUMOIPEBPALIEHUSX SHEPTUU U 00 3BOIIOIUHU
BEIIECTB B MPHUPOJE; COBPEMEHHAs] XUMUS HalpaBieHa Ha pelleHue II00aJbHBIX MPOOJIeM yCTOMYMBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOH, MUIIEBON M AKOJIOTHIECKOM 0€3011acHOCTH, TpobIeM
3/IpaBOOXpaHEHHUSI.

B ycnoBusix Bo3pacTaromiero 3Hau€Hus XUMUU B JKU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOTO 00pa3oBaHus. B miaHe colnuanu3aldyd OHO SIBISIETCS OJHUM W3 YCIOBHM (popmupoBaHMS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YEJIOBEKY XMMHUYECKHUE 3HAHUSI HEOOXOAUMBI JUIsl TPUOOpETEHUs! 00IIEKYIbTYPHOTO
YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COLIMYME M OTBETCTBEHHO Y4acTBOBATh B MHOT0OOpa3HOMU
YKU3HU 00IIECTBA, JJIsl OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U 3JI0POBBIO IPYTUX,
K OKpY’Kalolllel MpupoIHOU cpesie, A7l TPaMOTHOTO MOBECHUS ITPH UCTIOJIb30BAHUH PA3IMYHBIX MATEPUAJIOB
Y XUMHUYECKUX BEIIECTB B OBCEIHEBHOM KU3HU.

Xumuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE ABISETCSI 0230BbIM 10 OTHOIIEHHIO K CHCTEME OOIIIero
XUMHUYECKOTO 00pazoBanus. [I03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEealln3yeT MpHUCYIIHe 00emMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE [IEHHOCTH, KOTOPBIE OTPaKalOT TOCYIapCTBEHHBIE, OOLIECTBEHHBIE U
WHIUBUAYyaIbHBIE TOTPEOHOCTH. DTUM OIpeesieTcs CyIIHOCTh 001Iel cTpaTeruu oOy4eHusl, BOCIIUTaHUS U
pa3BUTHS, 00YyUYAIOUIUXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUSD».

U3yuenue npeomema:

1) cmocoOcTByeT peanu3alid BO3MOXHOCTEH Ui caMOpPa3BUTHS U (HOPMUPOBAHMS KYJIbTYpPhI
JMYHOCTH, €€ o01mel 1 QPyHKINOHATBHONW T'PaMOTHOCTH;

2) BHOCHT BKJIaJ1 B JOPMHUPOBAHHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW JesITeNbHOCTH, OJKCIEPUMEHTANBHBIX U  HCCIEAOBATEIbCKUX  YMEHHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMW KU3HU, TaK U B TPO(HEeCCHOHATLHOM NesTebHOCTH;

3) 3HAKOMHT €O CHEIU(PUKON HAYIHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO MIPUPO/IBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYIHOMN
TPaMOTHOCTH TIOJIPOCTKOB;



4) cnocoOcTByeT (pOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIA/I B AKOJIOTHUECKOE 00pa30BaHUE IIKOJIBLHUKOB.

Haspannple HampaBieHNs B 00Y4CHUN XUMHH 00€CIIEYHBAIOTCS CIICIIU(PHUKON COIepKaHUs IpeIMeTa,
KOTOpBIﬁ SABJISICTCS MEAArOrMUCCKU aJalITUPOBAHHBIM OTPAXKCHUCM 6330BOI>’I HAayKW XUMHUH HA OHpGI[GJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH Ha OCBOEHHE 00Y4aIOIIMMUCSA OCHOB HEOPTaHUYECKOMN
XMMHUHU U HCKOTOPBIX MMOHATHH U CBGI[GHI/IfI 06 OTACJIBHBIX o0BeKTax OpFaHquCKOfI XHUMHU.

Crpykrypa coaepxxanus npeamera copMrUpoBaHa Ha OCHOBE CUCTEMHOTO M0JX0/1a K €0 H3YYEHHUIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTCMBI MIOHATHH 0 XUMHUYECKOM BJIEMEHTE U BECIICCTBE U CUCTEMbI MOHSATHH
0 XMMHYECKOM pCaKknuum. O06e 3TU CUCTEMBI CTPYKTYPHO OpPraHu3OBaHbI IO MPHUHOUITY ITOCICAOBATCIILHOTO
pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX IPEJCTABIECHUN PAa3HOTO YPOBHSA: aTOMHO — MOJIEKYIISIPHOTO
Y4EHHMSI KaK OCHOBBI BCETO €CTECTBO3HaHWsA, ypoBHs llepmommueckoro 3axona [[.M. MenneneeBa kak
OCHOBHOI'O 3aKOHa XWMHWH, YUYCHUA O CTPOCHUU aToMa U XUMHYECKOH CBA3U, HpC}lCTaBJ'IeHI/Iﬁ 00
ANIEKTPOJIUTUYECKON AMCCOIMAlMM BEIIECTB B pacTBOpax. TeopeTHdecKHe 3HaHUs paccMaTpUBAIOTCS Ha
OCHOBE AMIMPUYECKH TMOIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, PAa3BHBAIOTCS MOCJIEI0BATENLHO OT OJHOIO
YpOBHS K Jpyromy, BBINOJNHAS (YHKIMU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOYKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opranu3zanus cojep:kaHus Kypca ClocoOCTBYET MPECTABICHNI0 XUMUYECKOW COCTaBIISIFOIIEH
HayyHOM KapTHHBI MHpa B JIOTMKE €€ CUCTeMHON mpuponbl. Tem caMbiM oOecrieunBaeTcss BO3ZMOXKHOCTh
CbOpMI/IpOBaHI/ISI y 06yqafonmxcs1 IOEHHOCTHOT'O OTHOIICHHUA K HAYYHOMY 3HAHHIO W METOJaM IIO3HAHUSA B
HaykKe.

Baxxno, 4To 0cBO€HUE co/lepiKaHus Kypca MPOUCXOIUT C UCTOIb30BAaHUEM 3HAHUMN, TPUOOPETEHHBIX
00yJaroIMMHUCs MPU U3YyYEeHUU KypcoB: «Okpyxaromuid mupy», «buosorus. 5-7 kmacce» n «dusuka. 7
KJIace».

Lenu uzyuenus yueonoz2o npeomema «Xumus»

K nanpaBneHuio mMepBOCTENEHHON 3HAYMMOCTH TIPH peau3aiiu o0pa30BaTeNbHBIX (DYHKIIHI
npeaMera «XUMHUsD TPaAULUOHHO OTHOCAT (pOpMHpOBaHUE 3HAHUI OCHOB XMMHYECKONH HayKd Kak 00JIacTh
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUUYECKON NESATENbHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3ajaya MpeAMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMbl XHMHUYECKUX 3HAHUU -
BOKHEHIINX (AKTOB, TMOHATUH, 3aKOHOB U TEOPETHUECKUX TOJIOKEHUM, JOCTYMHBIX 00001IeHni
MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKH, 3HAHUH O Hay4yHBIX METOJaX M3y4YCHHs BEIIECTB H
XMUMHUYECKUX PEaKIUii, a Takke B JOPMUPOBAHUU U PA3BUTUU YMEHH U CIOCOOOB IEATEIBHOCTH, CBA3aHHBIX
C IMJIaHUPOBAaHUEM, HAONIOJIEHUEM U TPOBEICHHEM XHMHUYECKOTO IKCHEPUMEHTa, COOMIOJCHHEM MpaBUII
0€30MacHOT0 O0OpaIeHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTuM nenu u3ydeHus mpeaMera B MporpaMMme YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM
HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. CeroaHsi B 00pa3oBaHUHM 0CO00 3HAYUMOM
npu3HaETCsl HaNpaBICHHOCTh, OOyYeHHUS Ha pa3BUTHE U CaMOpA3BUTHE JHYHOCTH, (popMmHpoBaHHE €€
UHTEIeKTa U oOmeil KynbTypel. OOydeHHE YMEHUIO YUYUThCS M TPOJODKATh CBOE 0Opa3oBaHHE
CaMOCTOSITEIbHO CTAHOBUTCS OJTHOM M3 BAKHEHIINX (PYHKIIMNA YUeOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM Mpu W3YYEeHUU MpeAMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIee 3HaYeHHe TPpUoopenu
crnedyrwujue yenu:

- opMUpOBaHUE HHTEJUICEKTYaJIbHO pa3BUTONM JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO PEIICHUH, CHOCOOHOW agamTHpoBaThCs K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH,

- HalpaBJICHHOCTh OOyUYeHUS Ha CHCTEMAaTHYEeCKOe MPHUOOIICHHE YJalIuxcs K CaMOCTOSTEIbHOU
MO3HABATEIHHON JEATENILHOCTH, HAyYHBIM METOJaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBALUIO W Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;



- o0ecrieueHne yCIIoBUM, CTIOCOOCTBYIOIIUX MPUOOPETCHHIO 00YYAOIIMMHICS ONBITa Pa3HOOOPa3HOM
JEATeNbHOCTH, TIO3HAHUS W CaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMN), MMEIOIIUX
YHUBEPCAJIbHOE 3HAUCHHE VIS PA3TIMYHBIX BUJIOB JIESTEILHOCTH;

- popmupoBanre ymeHHii OOBSICHATH W OILCHHWBATH SBICHHS OKPYKAIOIIETO MHpAa HAa OCHOBAaHHU
3HAaHUH U OIBITA, MOJTYYCHHBIX IPU U3YYCHUH XUMUHU;

- popmupoBanre y oOydJarOmMXcsi TyMaHUCTHYECKHX OTHONICHWH, NOHUMAaHHUS IEHHOCTHU
XAMUYECKAX 3HAHUU JUIS BBIPAOOTKH HSKOJIOTHYECKH IIEIECOO0pa3sHOro MOBEACHHS B OBITY M TPYIOBOM
JEATEIBHOCTH B IEJISIX COXPAaHEHHsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH PUPOJTHON CPEIbl;

- pa3BUTHE MOTHBALIMH K OOYUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHUS 00IIIEUEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOGHIIS 1 HAIPAaBICHHOCTH
TambHEeHIero ooydeHusl.

Mecmo yueonozo npeomema «Xumus» 6 yue6Hom niamne

B cucteme obuiero o0pazoBanus «XuMus» Npru3HaHa 00g3aTeIbHBIM YIE€OHBIM MPEAMETOM, KOTOPBII
BXOJIUT B COCTaB MPeAIMETHOMN o0nactn «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

VY4eOHbpIM MIIaHOM Ha €€ n3ydyeHue oTBeAeHo 136 yueOHbIX YacoB - 10 2 4 B HEJEeNo B 8 U 9 kinaccax
COOTBETCTBEHHO.

2) COAEP) KAHUE YYEBHOI'O NPEJIMETA «XUMMUSI»

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHSITHUS

[Ipenmet xumuu. Posib XuMHM B )KM3HH YelloBeka. Tena u BemecTBa. @U3N4YECKUe CBOMCTBA BEIIECTB.
ArperatHoe cocTtosHue BemecTB. [loHsATHE 0 MeTOIaX MO3HAHKS B XUMUU. XUMUS B CUCTEME HayK. YucTeie
BemecTBa u cMecu. CriocoObl pas3iesieHus: CMecei.

ATOMBI UM MOJIEKYJIbI. XHUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX dJeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO — MOJICKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyna. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa
BemecTB. OTHOocuTenpHass atomHass Macca. OTHOCHTENIbHAs MOJIEKYJspHas Macca. MaccoBas 10Jis
XUMHYECKOI0 JIEMEHTA B COSIUHEHNH.

dusznyeckue U XUMHUUYCCKHE SIBJICHHs. XUMHUYECKas peakius U € Mpu3HaKW. 3aKOH COXpaHEHUS
Macchl BemIeCTB. XHMHYECKHE YypaBHeHUsA. Kiaccupukamuss XAMHUYECKMX peakiuid (COeIuHEHHs,
pasoKeHus, 3aMeleHUs, 0OMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM TOCyIO#, ¢ mpaBuiamMu padOTHl B
naboparopun u mnpuémamu oOpaiieHus ¢ Ja0opaTOpHbIM OOOpPYIOBaHWEM; H3y4CHHE W OIUCaHUE
(bM3UYECKUX CBOMCTB 0Opa3lioB HEOPraHWYCCKUX BEIICCTB; HaOMoaeHHe (pu3nyeckux (IJIaBJICHUE BOCKA,
TasiHUE JIbJIa, pacTUpaHHUe caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIUS BOJbl) M XUMUYECKHX (TOPEHHE CBEYH,
MPOKAJMBAHUE MEIHOMN IMPOBOJIOKH, B3aUMO/ICHCTBUE MEJIa C KUCIOTOM) SIBIICHUM, HAOIIOICHUE U OITMCAHUE
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioxeHHe caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C
xyopuaom G6apus, paznoxxenue ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOJICIICTBHE JKeJe3a ¢ paCTBOPOM
comu wmemu(Il)); wm3yueHue cmocoOGOB pa3feneHuss cMmecel (C TOMOIIbIO MarHura, QUIBTPOBAHHE,
BBITIAPUBAHUE, TUCTHIUISLM, XpoMaTtorpadus), IpoBeJeHHEe OYNCTKH MOBApEHHOW COJIM;, HAOMIOJECHUE U
ONHMCAHUE pEe3yJIbTAaTOB MPOBEICHUS OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXpPaHEHUsT MacChl; CO3JaHHUE
Mo/iesie MOJIEKyI (I1apOCTEP KHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BellleCTB
Bozayx — cmech rasos. Cocras Bo3ayxa. Kucinopon — anemMeHT U npoctoe BemecTBo. HaxoxaeHue
KHCJIOpoJa B MpUpoje, pU3NUecKre U XUMUYecKue cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue



kucnopoaa. CriocoObl MOTy4eHUs] KUCIOPOa B JJa0OpaToOpuu U MPOMBIIIICHHOCTH. KpyroBopoT kucnopoaa
B nipupoje. O30H — ayutoTporiHas MOAU(UKALINS KUCIOPOIa.

TennoBoit 3pPekT XMMHUECKON peakIiy, TEPMOXUMUIECKUE YPAaBHEHHUS, SK30- H YJHIOTEPMUYECKHE
peakuuu. TOMIMBO: yroib U METaH. 3arpsA3HeHHEe BO3/1yXa, YCUICHHE MapHUKOBOTO 3 dekTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxkzneHue Bopopoja B Ipupojie, (GU3NYECKUe U
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI mosrydeHust. KucioTsl u conu.

KonuuecTtBo BemectBa. Moss. Mosnspras macca. 3akoH ABOTaipo.

MonsipHblii 00bEM Ta30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Bona kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACHIILICHHBIE
pacTtBophl. Pacmeopumocmus eeujecms 6 6o0e. MaccoBas 710715 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBONCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B mpupoje M B KU3HM ueinoBeka. KpyroBopoT BOJbI B NpHUPOJE.
3arpsi3HeHHe NpUPOIHBIX BojA. OXpaHa U OYKCTKA IPUPOIHBIX BOI.

Knaccudukanus  Heopranmveckux  coemuHeHuil.  Oxcuapl.  Knaccuduxamus — OKCHIIOB:
cosieoOpa3yromne (OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBbIE) U HecoseoOpasytonue. HoMeHkmaTypa OKCHIOB
(MextyHapoHas U TpuBUaibHas). Du3ndeckre U XMMUUECKHe CBOMCTBA OKCHUIOB. [lomyueHrne okcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEpacTBOpUMBbIE OcHOBaHUsA. HomeHknarypa
OCHOBaHUH (MEXIyHapoIHas U TpUBUAIbHAS). PU3NUECKe U XUMUYECKUe CBOMCTBA OcHOBaHuH. [lomyuenue
OCHOBaHUH.

Kucnoter. Knaccudpukamus kucinotr. HomeHknaTypa KHCIOT (MEXAyHapoIHas W TPUBHAIbHAS).
®u3MYecKue W XMUMHUYECKHE CBOMCTBAa KHUCIOT. Pan aktuBHocTM MetayimioB H.H. bekeroma. Ilomydyenue
KHCJIOT.

Comu. HomenknaTypa conerd (MeXIyHapOo HAsl M TPUBHAIbHAS ).

du3nyYecKre U XMMUYECKUe CBOMCTBa cosiel. [lomydenue coneil.

['eHeTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTraHUYECKUX COEAMHEHUM.

XHWMHWYECKUN HKCIIEPUMEHT: KAadeCTBEHHOE OIPEICIICHHE COJEpKaHUs KHUCIOPOJa B BO3AYXE;
MoJIyueHue, coOupaHue, pacro3HaBaHUE U M3y4eHHE CBOWCTB KHCIOpOJa; HaOIIOJeHHE B3auMOAEHCTBUSA
BEIIECTB C KUCIOPOJOM U YCIIOBUS BO3HHUKHOBEHMS U IMpPEKpalleHUs] ropeHus (moxapa); 03HaKOMIICHUE C
oOpa3lamMu OKCUIOB U OMMCAaHUE UX CBOWCTB; MOJIy4YeHUE, COOUpaHue, paclio3HaBaHUE U U3y4YEeHUE CBOMCTB
BOJIOpoJia (ropeHue); B3auMojieiicTBue Bojopoaa ¢ okcuaom wmenu (II) (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMATEPHUAIIOB); HaO0IcHHEe 00pa3loB BEIIECTB KOJUYECTBOM | MOJIb; HCClelOBaHUE O0COOEHHOCTEMH
pacTBOpPEHUsI BEILIECTB C pPaA3JIMYHOM pPacCTBOPUMOCTBIO; IPUTOTOBIEHHUE PACTBOPOB C ONPENEIEHHOMN
MaccoOBOM J0Jeil pacTBOPEHHOTO BEIECTBA; B3aUMOJICHCTBUE BOJBI C METallaMd (HATPUEM U KaJIbI[UEM)
(BO3MOXKHO HCHOJIB30BAaHHE BUICOMATEPHUAIIOB); OMpPEEICHUE PACTBOPOB KHUCIOT M IIEJIOYeil C MOMOIIbIO
WHJMKATOPOB; HCCIENOBaHHE OOPa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIaccoB; HaOIIOACHUE
M3MEHEHUs OKPaCKU MHANKATOPOB B paCTBOpaxX KUCIOT U LIEN0YEH; U3ydEeHUE B3aUMOICUCTBUS OKCHIa MEAU
(I) ¢ pacTBOpOM CEpHON KHUCIOTHI, KHUCJIOT C MeETalJIlaMH, peakUuid HeWTpalIu3aluu; MoTydeHHe
HEPACTBOPUMBIX OCHOBAHMi, BBITECHEHME OJHOIO MeETajlyla JAPYrMM U3 pacTBOpa COJM; pELICHHE
JKCIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BakHel e Ki1accel HEOPraHNYECKUX COCTUHEHUI.

IMepuoauyeckuii 3axoH u [lepuoanyeckas cucreMa xumMudeckux djaeMenToB /.M. Menaeneesa.
Crtpoenue atoMmoB. XumMuieckasi cBsizb. OKHCJINTEIBLHO — BOCCTAHOBHUTEJIbHbIC PEAKIIUM.

[TepBbie MOMBITKY KJIacCUPHUKAITMN XUMUUYECKUX dTIeMeHTOB. [IoHsTHE O TpyMax CX0JHBIX YIEMEHTOB
(1IenoYHbIe U MIEIOYHO3EMETbHBIE METAJUIBI, TAIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT
amM(pOoTepHbIE OKCUIBI U TUIPOKCHUIBL.

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema xumudeckux snemeHToB J[.M. Menneneesa.
Kopotkoneproanast 1 anuHHONEpHoaHast Gopmbl [leproandeckoit cucTeMbl XUMHUYECKUX d1eMeHToB [I.1.



MenpneneeBa. Ilepuoast u rpymnmsl. GU3NYECKUN CMBICH IIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOIa U TPYIIIILI
JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 0007104eK
aToMoB nepBbIX 20 xumuyeckux 31emMeHToB llepuonnyeckoii cucrems! .M. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro MoJjiokeHuto B [lepuoanueckoii cucreme [[.1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMsS] pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METAJNIMYECKUX H
HEMETAJNINYECKUX CBOICTB 10 Tpynnam u nepuojam. 3HaueHue [lepuoauueckoro 3akona u Ilepuoanyeckoit
CUCTEMBl XMMMYECKMX JJIEMEHTOB 1 pa3BUTHs Hayku W npaktuku. .M. MenpeneeB — ydéHbli u
IpaKJaHHH.

Xumnueckasi cBsi3b. KoBasnieHTHast (MOJsipHass W HEMOJISIPHAS) CBSI3b. JIEKTPOOTPHUIIATEIBHOCTH
XMUMMUYECKUX 3JeMEHTOB. VloHHas CBSI3b.

Crenenp okucneHus. OKHUCIUTENBHO — BOCCTaHOBUTENbHbIE peakuuu. [Ipouiecchl OKUCIEHUA U
BoccTaHOBJNIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa310B BEIIECTB METAJIJIOB U HEMETAJUIOB; B3aUMO/IEHCTBUE
TUIPOKCUIA LIMHKA C pacCTBOPAaMU KUCJIOT U IIeJIouei; IPOBEICHHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIBHO — BOCCTAHOBUTEIBHBIX peaklnii (TOpeHre, peakiiuy pa3iokKeH!sl, COeAUHEHU ).

MexnpeameTrHblie CBSI3H

Peanmusanust MeXnpenMeTHBIX CBSI3€M NMPU M3YYEHWH XMMHMHM B § KJIACCE€ OCYIIECTBIIAETCS Yepe3
HCIO0JIb30BaHKE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHSITHIA, TaK U MOHSITHH, SBJISIOMINXCS CHCTEMHBIMH IS
OT/EIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuire ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAydHbIN (AKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3,
Kjaccu(ukanys, NEepUOAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBaHHE, H3MEPEHHE, MOJEIb,
SIBJICHHUE.

®usnka: MaTepus, aToM, dJICKTPOH, NPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKyJa, 3JEKTPUYECKUN 3apsj, BELIeCTBO, Tel0, OO0BEM, arperaTHO€ COCTOSHUE BEIECTBa, TIas3,
¢bu3nyeckne BEJIMYUHBI, EAUHULBI U3MEPEHMsI, KOCMOC, IIJIaHeThl, 3BE31b1, COoHILIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE IOPOJIbL, T0JIE3HBIE HCKOIIAaeMBbIE, TOILUINBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYecKasi peakius

Ilepuomuueckuit 3akoH. llepmomuueckas cucrema xumuueckux sneMmeHToB JI.M. Menpeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B UI3MEHEHNUH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX IEPUOJIOB,
KaJIusl, KaJlblUsl U UX COCIMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM 3JIeMeHTOB B [lepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHnue BeliecTBa: BUABI XMMUYECKOW CBSI3U. THUIBI KPUCTAIUNIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSA3H.

Knaccudukaius u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB (MEXAYHapOAHAas W TPUBUAIbHAS).
XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3jIMYHBIM KJIacCaM HEOPraHWYECKUX CO- CIWHECHUH,
TEHETUYECKasl CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukaruss XUMHUYECKHX pEaKIUid 1O pa3TUYHbIM MpU3HAKaM (10 4YHCIy M COCTaBY
YYaCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIOBOMY J(¢eKTy, MO H3MEHEHHUIO CTeleHeH OKUCICHUS
XUMHYECKUX JIEMEHTOB, TI0 00PaTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUECKHIE PEAKIIHH,
TEPMOXUMHUYECKUE YPAaBHEHUS.



[TonsiTne o ckopoctu xuMu4yeckor peakuuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [oHSATHE O TOMOTCHHBIX M T'€TEPOTCHHBIX peakUusX. [lowsamue o XUMUYECKOM PAGHOBECUU.
Dakmoprl, erusAOWUE HA CKOPOCHb XUMUYECKOU Peakyuu U NOI0HCEHUE XUMUYECKO20 PAGHOBECUSL.

OKHUCIIUTENIFHO — BOCCTAHOBUTEIBHBIE PEAKLUH, OIIEKTPOHHBI OajaHC OKHUCIMTENBHO —
BOCCTAaHOBHTENIBbHOM peakiuu. CocTaBieHue ypaBHEHUH OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIUil C
MCIIOJIb30BAHNEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust AMEKTPOIUTUIECKON AUCCOLUMAIMUA. DJICKTPOIUTHI U HEDJICKTPOJUTH. KaTHOHBI, aHHOHEI.
MexaHu3M JUCCOIMALMU BEIIECTB C Pa3IMYHBIMH BUAAMU XHUMHYECKOW CBs3H. CTENeHb IUCCOIMAIIUU.
CusnbHbIe U c1a0bIe AJIEKTPOJIUTHI.

Peakiiun moHHOTO 0OMEHa. Y CJI0BHUS MPOTEKAHMS PEaKIii HOHHOTO 0OMEHa, TI0JTHBIE U COKPALIEHHbIE
HMOHHBIE ypaBHEHMsI peakuuid. CBOMCTBa KHCJIOT, OCHOBAaHHUH M COJIEW B CBETE€ IpEACTaBICHUH 00
AIIEKTPOIMTUIECKOH uccorranny. KauecTBeHHbIE peakiiui Ha MOHBL. [loHamue o eudpoiauze coell.

XUMHUYECKUH  OKCIIEPUMEHT: O3HAKOMJICHHME C  MOJCISIMH  KPHCTALTMYECKUX  PEHIETOK
HEOPraHMYECKHX BEIIECTB — META/NIOB W HeMeTaiuioB (rpadura W anmasa), CIOKHBIX BEHIECTB (XJIOpuIa
HATpUs); WCCIEAOBAHUE 3aBHUCHMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUU OT BO3ACHCTBHUS Ppa3IUYHBIX
(haKTOpOB; HMCCIIEOBAHUE AIIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, IMPOIECCAa AMCCOLIMAIUN KHUCIOT,
menoueit u coneit (B0O3MOXKHO MCTIOIb30BaHUE BHICOMATEPHAIIOB); TPOBEACHUE OTBITOB, MILTIOCTPUPYIOITUX
MPU3HAKU MPOTEKaHMsI peakiuii MoHHOTO oOMeHa (oOpa3oBaHHMeE OcajKa, BbIAEJICHHE Tra3a, 0Opa3oBaHHE
BOJIbI); OMBITOB, HJUTIOCTPUPYIOIIUX TPUMEPHI OKUCIHTEIHHO — BOCCTAHOBUTEIFHBIX pEakiuii (ropeHwue,
peaKIuu pa3ioKeHUs, COSIMHEHHS ); pacllO3HAaBaHHE HEOPTaHNIECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX
peaKiuii Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanuibl u UX coeJUHEHUS

OOmiasi xapakTepucTHKa TrajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHue U GU3NYECKUE CBOMCTBA MPOCTHIX BEIICCTB - TAJIOTEHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xyiopa (B3aMMOJICUCTBHE C METalyIlaMH, HEeMeTallaMu, Iesiodamu). Xiopoojaoposa. ComsHas
KHCJIOTa, XUMUYECKUE CBOMCTBa, MOJydyeHe, MpuMeHeHue. JleiicTBre Xjiopa U XJI0pOBOI0OPOJia Ha OpraHU3M
yenoBeka. BaxkHeillne XI0puapl U MX HaX0KJIEHUE B IPUPO/IE.

OObmas xapaktepuctuka snmeMeHToB VIA — rpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

Crpoenue u (pu3MUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M Cepbl. AJIIOTPOIHBIE
MoAU(HUKAIIUN KUCIOpOoJa U cepbl. XUMHUECKUE CBOWCTBa cepbl. CepoBOOPOI, CTpOeHHE, (PU3NUYECKUe U
XUMUYEeCKue cBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCcHIO0B. CepHas KHUCIIOTa,
¢busznueckue U XMMHUYECKUE CBOMCTBa (0OLIME KakK MPEICTaBUTENS Kiacca KUCIOT U creunuduyeckue).
XUMUYECKHE PEaKIHH, JeKallue B OCHOBE IMPOMBIILIEHHOTO CIOco0a MONYyYeHHs] CEpPHON KHUCIOTHI.
[Tpumenenne. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakuus Ha cynbdar — noH. HaxoxaeHue cepsl u eé
COEIMHEHUI B pUpoJie. XUMUYECKOE 3arps3HEHUE OKPYXKAIOUIEH cpelibl COSTMHEHHUSIMH Cepbl (KUCIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OOmas xapakrtepucTuka 3MeMeHToB VA — rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTENEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Ipupoje, (Gu3nuecKkue W XUMHYecKue cBoiicTBa. KpyroBopor azoTa B
npupoae. AMMHAK, ero GU3NYeCKre U XUMHUYECKHUe CBOMCTBA, MOTydYeHrne 1 mpuMenenrne. Cou aMMOHHSI, UX
¢dusznuecKkue U XMMHUYECKHE CBOWCTBA, MprMeHeHne. KauecTBeHHas! peakiusi Ha MOHBI aMMOHUsA. A30THas
KHCTIOTa, € TosTydyeHue, Pu3ndeckrue 1 XMMUYECKUEe CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KHUCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATbHBIX YAOOPECHUHU.
XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpellbl COeNMHEHUSMHU a30Ta (KUCIOTHBIC O, 3arps3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).



dochop, amrorporHbie MoauduKanuu Gocdopa, PU3NUECKHE M XUMHUYECKUE CBoicTBa. OKCHI
docdopa (V) u pochopnas kucnora, pusnueckne u XUMHUYECKUE CBOWCTBA, MoJrydyeHue. Vcmonb3oBanue
¢docdaToB B kauecTBe MUHEPATBHBIX YIOOPEHUH.

OOmias xapakTepucTuka 31meMeHToB IVA — rpynmbsl. OcoOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKUCIICHUSI.

VYraepon, aoTpOnHbIE MOIU(PHUKAIINN, PACIIPOCTPAHEHUE B MPHPOJIE, GU3NIECKUE U XUMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B npupoje. OKcuipl yriiepoa, ux GU3ndeckue u XuMUYECKU e
CBOWCTBA, JEHCTBHE HAa JKMUBBIC OPraHMU3MBI, IOJydYCHHE U TPUMEHEHHE. OKOJIOTHYECKHE TMPOOIIEMBI,
CBs3aHHbIE ¢ OKcuaoM yriaepoaa (IV); runoresa rinobanbHOro NOTEIUIEHUS KIUMaTa; NapHUKOBBIA 3(PPEKT.
VYronbHas KuCIOTa U €€ CONM, WX (PU3MUYECKHMEe M XMMHYECKHE CBOMCTBA, MOJYYEHHE U IMPHMEHEHHE.
KagectBennast peakums Ha KapOoHaT — WOHBL Vcronb3oBaHue KapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX yriiepoa (MeTaH, 9TaH,
STUJIEH, alleTHJIEH, ATAHOJI, INIMLIEPUH, YKCYCHAsl KUCIOTA). MXx cocmas u xumuueckoe cmpoerue. Ilonarue o
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: J>KHpax, OelKax, YIJIeBOJaxX — W HMX POJM B JKM3HHM YEIIOBEKA.
MamepuanbHoe eOuHCmME0 OpeanuUyecKux U Heop2aHuyecKux coeOuHeHull.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBA, MMOJlydeHHEe U mnpuMeHeHue. CoeTuHEeHUs
KpeMHus B mpupojie. O6mue npeacrapinenus 06 okcuje kpemuus (1V) u kpemuueBoit kucinote. CUIMKATHI,
UX HCIOJb30BaHUE B OBITY, MEIMLIMHE, MPOMBIIIJICHHOCTH. BaojcHeliwue cmpoumenvhvie Mamepuavl.
Kepamuka, Cmekio, yemenm, 6emon, scene3ooemoH. Ilpobnemvl 6e30nacho2o ucnonb308aHUs CMpOUmenbHbIX
Mamepuanos 8 NOBCEOHEGHOU HCUZHU.

XUMHUYECKUH SKCTIIEPUMEHT: HW3Y4YeHHE OOpa3I0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHON
KHUCJIOTBI; TPOBE/IEHUE KAYECTBEHHBIX PEAKIIMI Ha XJIOPUA — HOHBI M HAOJI0JIeHHE MPU3HAKOB UX MPOTEKAHMUS;
OTIBITHI, OTpaxaromue (U3NUeckue W XUMHYECKHE CBOMCTBA TaJOT€HOB M HMX COEIUHEHUM (BO3MOXKHO
WCIIOJIb30BaHNUE BHICOMATEPHAIIOB); 0O3HAKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TaJIOTEHUIOB); 03HAKOMIICHHE C
oOpasmamu cepbl M €€ COeAUHEHUSMH (BO3MOXHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB); HAOIIO/IEHUE
nporecca OOyriaMBaHMsI caxapa IOJ JCWCTBHEM KOHIIGHTPUPOBAHHOM CEPHOW KHCIIOTHI, H3y4YCHUE
XMUMHUYECKUX CBOMCTB pa30aBiICHHOW CEPHOM KUCIOTHI, IPOBEICHNE KAaYECTBEHHOW peakiuu Ha cyinbdar —
WOH U HalOIoIcHNe TpU3HaKa e€ MpoTeKaHusl; 03HaKOMJICHHE ¢ (PM3MYECKUMU CBOMCTBaMU a30Ta, ¢hocdopa
U UX COCAMHEHUH (BO3MOKHO MCIIOJIb30BAaHHE BUJICOMATEPUANIOB), 00pazllaMu a30THBIX U (PochOpPHBIX
ynoOpeHuii; mnoyiyueHue, coOupaHHe, paclo3HaBaHHE M H3y4CHHE CBOMCTB amMMmHaka; IpPOBEICHHE
KAaueCTBEHHBIX pPEaKIMi Ha MOH amMMOHUA U QocdaT — HOH M H3ydyeHUE MPHU3HAKOB WX IPOTEKAHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO — HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB); HW3YyUYEHUE MOJENCH KPUCTAJUIMUECKUX pemeTok anMasa, rpadura, Qynnepena;
03HAKOMJIEHHE C MPOIIECCOM aJCOPOLMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MPOTUBOTra3a; MoJydyeHne, COOMpaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKUCIIOTO rasa; MpoBeIeHUe
KaueCTBEHHBIX peakuuid Ha KapOOHAT- U CWIMKAT — HWOHBI M M3y4YeHHE MPHU3HAKOB HX MPOTEKaHUS;
O3HAKOMJIEHHUE C MPOAYKIMEH CUITMKATHON MPOMBIIIIEHHOCTH; PEIIeHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe
«BaxHeiiue HeMeTauIbl U UX COSAUHEHUS.

MeTaJlIbl M UX COEAMHEHHSA

OOmiast XapakTepUCTHKAa XMMHYECKMX JJIEMEHTOB - META/JIOB Ha OCHOBAaHMM MX MOJIOXKEHHS B
Ilepuoguueckoii cucreMe xumuueckux aneMmeHtoB J[.MI. MenneneeBa um crpoeHus atomoB. CrTpoeHue
MeTaJIoB. MeTrandeckas CBA3b M METaJUINYECKasi KPUCTAJUIMUECKAsT PEIIETKA. DIEKTPOXUMHUECKUN Psifl
HanpsDkeHUd MeTaisioB. du3nyeckue M XUMHUYECKUE CBOMCTBa MeTaiioB. OOmMe crnocoObl MOJydeHUs
MeTaiuioB. [loHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CrjiaBsl (CTalb,
YYT'YH, JIOPATIOMHHUN, OPOH32a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIIJICHHOCTH.



[Ilenounsle MeTamibl: mosiokeHue B Ilepuomnueckoll cucreMe XUMHUYECKHX 3ieMeHToB JI.M.
MenzeneeBa; CTpoe€HUE MX aTOMOB; HaxoKJeHUe B mpupoje. dusnueckue U XMMHUECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kainus). OKcuabl ¥ TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne meIoyHbIX METaNIOB U UX
COCIMHECHU .

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHUW M KalbLMW: IoJIokeHue B Ilepumommueckoi cucreme
xuMuueckux anemeHToB .M. MenzaeneeBa; cTpoeHHe UX aTOMOB; Hax0XJAeHUE B npupojae. Ousznyeckue u
XMMMUYECKHE CBOMCTBAa MarHus U KanblMs. BaxkHeline coelnHEHUs Kalblusd (OKCUI, THJIPOKCUI, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHMit: nonoxeHne B Ilepuonmueckoit cucreme xuMmuueckux dneMeHToB (.M. MenneneeBa;
CTPOCHHE aTOMa; HaXOXJeHHe B pupoae. Pu3ndeckne U XUMHUECKUE CBOWCTBA AMIOMHUHUSA. AM(OTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUIA AITFOMUHUS.

Kenezo: monoxenue B Ilepuommueckoit cucreme xumuueckux snemeHTtoB JI.M. Menpeneesa;
CTpOEHHE aTOMa; HaxoXJAeHWe B mpupoje. dusmyeckrue U XUMHUYECKHE CBOMCTBa xene3a. OKCHUIbI,
ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBolicTBa U MOTyYEHUE.

XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMyd METaJIOB M CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBaMH; M3y4€HHUE PE3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXHO HMCIOJIb30BAaHHE BHUJIEOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOJCHCTBUA OKCHAA KajbllUd W HATpUsi C BOJAOKW (BO3MOXKHO HCIIOIh30BaHUE
BHJICOMATEpPHAJIOB); HMCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI; TpOIlecca TOPEHMs JKelie3a B KHUCIOPOJe
(BO3MOKHO HCNOJIb30BaHHE BHAEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi Ha HOHbI
(Maraus, KanbIus, aTlOMUHUS, WHKaA, xene3za (II) u xenesa (II1), mequ (II)); HabGmroneHue w ommcaHue
MIPOLIECCOB OKpaIIMBaHUs IUJIAMEHM HOHAMU HATpus, Kajdus M Kajlblus (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); UCCIIeOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS M TUIPOKCHIA IUHKA;
penieHne SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelIlne MeTaibl U UX COCTUHEHUSD.

XuMHUSA U OKPYKaKIIas cpena

HoBsie Matepuaiibl 1 TeXHOJIOTHH. BeliecTBa u MaTepuraibl B TOBCETHEBHOM KM3HH YEJIOBEKA. XUMUS
1 370poBbe. bezomacHoe MCHoyib30BaHUE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBas momoms npu
XUMHUYECKUX 0XKOrax W oTpaBiieHUsX. OCHOBBI JKOJOTHYECKOW TPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
OKpyXarolen cpepl (mpeaesbHas aomyctumas koHeHTpamnus Bemiects - [1JIK). Poms xumuun B perenun
9KOJIOTUYECKHUX TTPOOIIEM.

[IpupoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB (YroJib, MPUPOAHBIN a3, HEPTH), MPOTYKThI X MEPEPadOTKH,
UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMUYECKUN JKCHEPUMEHT: H3ydeHue oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIC MaTEPHAIIBI).

MexnpeaMeTHbie CBSI3H

Peanuzamnus MexnpenMeTHBIX CBSI3eM MPU M3YYEHUM XUMUU B 9 Kilacce OCYHIECTBISIETCA 4epe3
HCIOJIb30BaHKE KaK OOIINX €CTeCTBEHHO-HAYUHBIX OHITHIA, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU IS
OTAENBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUsl, aHATIN3, CHHTE3,
KIaccuUKanus, MEePUOAUYHOCTb, HAOMIOJEHHE, OSKCIEPUMEHT, MOJCIUPOBAHHME, W3MEpPEHHE, MOJETb,
SIBJICHUE, TAPHUKOBBIN 3(h(DEeKT, TEXHOIOTHsI, MaTepUaIbl.



3) ITAHUPYEMBIE PE3YJIbTATbl OCBOEHHUSA YYEBHOI'O NPEIMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMS (FA3OBbIIl YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIEro oOpa3oBaHUsl JOCTHUTAIOTCS B
X07€ 00y4YeHHUsI XUMHH B €IMHCTBE YUeOHOI M BOCIIUTATENILHOU iesiTenbHOCTH OpraHu3anny B COOTBETCTBUH
C TPAaIUIUOHHBIMH POCCUNCKMMHU COLMOKYJIBTYPHBIMH U JyXOBHO — HPABCTBEHHBIMHM IIEHHOCTSIMH,
MPUHATHIMU B OOILIECTBE MpaBUIaMU M HOPMaMH IOBEIEHUS U CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIM4HOCTHBIE PE3YNbTAThI OTPAKAIOT C(HOPMUPOBAHHOCTD, B T.4. B YACTHU:

Ilampuomuueckozo éocnumanus:

- [IEHHOCTHOI'O OTHOUIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIEIUIO, TOHUMAaHMUS 3HAYEHUS XMMHUYECKOM HAyKU B JKU3HM COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTU
BJIAJIETh JIOCTOBEPHOM MH(pOpMAaIUeil 0 MepeoBbIX TOCTHKEHUAX U OTKPBITUSAX MUPOBOI U OTE€UECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

I'pasicoanckozo éocnumanusn:

- IIPEJICTABIICHNs O COLMAIBHBIX HOPMAX M MPABWIAX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yUeOHO — UCCIIE0BATENHCKOM, TBOPUECKOM
U JPYTruX BUAAX ACSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM 1€ATENbHOCTH MPU BBHIOIHEHUH
y4eOHBIX, TO3HABATENIbHBIX 33/1a4, BHINOJIHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3JJaHIH Y4€OHBIX TPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAaHHIO U B3aMMOTIOMOIIIY B MpoIiecce 3TOW yueOHOM 1eATeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHNUE U NMOCTYNKHA CBOMX TOBAPHUIIEH C IMO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHHUSI MTOCIIEACTBUI NIOCTYIKOB;

Ilennocmu nayunozo noznanus:

- MUPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE M XUMHUYECKOW PEAKIUH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIOIIMX OCHOBY JJII NOHUMAaHHUs CYHIHOCTH HAa YYHOH
KapTUHBl MHpa; MPEACTaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHPOJbI, B3aHMMOCBA3SIX
YeJI0BEKa ¢ IPUPOAHOU CPEAO, O POJIM XUMHUHU B IMO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

- I03HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJy4YEeHHE HOBBIX 3HAHUI 110 XUMUHU, HEOOXOAUMBIX
Ui 00BbSCHEHUS HAOII0JaeMbIX MPOIIECCOB U SIBJICHMIA;

- MI03HABATEIbHON, NHOOPMALIMOHHON U YUTATENLCKOM KyJIbTYpHI, B T.4. HABHIKOB CAMOCTOSATEIBHON
paboTel ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPaTypoil, NOCTYIHBIMHU TEXHUYECKHUMH CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

- UHTepeca K OOY4YeHHMIO M TO3HAHHIO, JHOOO3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS 0Oy4YeHHs B AajbHEHIIEM;

Dopmuposanus Kyabmypol 300P06bi:

- OCO3HAHMUS LIEHHOCTU JKHU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[J0POBBIO, YCTAHOBKM Ha
3JI0pOBBII 00pa3 >KW3HM, OCO3HAHUS TOCIEACTBUH M HENpPUATHS BPEAHBIX NPHUBBIYEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHHs), HEOOXOIUMMOCTH COOMIOIEHHs MPpaBMl O€30MaCHOCTH MpPU OOpAIEHUH C
XUMUYECKUMU BEIIEeCTBAMH B OBITY M peabHON JKU3HU;

Tpyoosozo éocnumanus:

- UHTepeca K MPaKTHUYECKOMY U3Y4EHHI0 podeccuil U TpyAa pa3InyHOro poja, yBaKEHUE K TPYLy U
pe3yapraTaM TPYJOBOW AEATEIBHOCTH, B T.4. HA OCHOBE NPUMEHEHMs NPEIMETHBIX 3HAHHUN 10 XUMHH,
OCO3HAHHOTO BBIOOpPA MHIMBHUIYATbHON TPACKTOPHM IMPOJODKEHUS 00pa3oBaHMs C Y4ETOM JMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH; yCHEIIHOM
npoecCUOHANBPHON JESITeIbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHHUH; TOTOBHOCTH aJalTUPOBAaThCS B
npoeccuoHanbHOU cpesie;



IKonozuuecko2o 6ocnumanu:

- 9KOJIOTUYECKH 11eIeCO00pa3HOro OTHOMICHHSI K TPUPOJIE KaK HCTOYHHKY JKU3HU Ha 3eMJie, OCHOBE
e CyIecTBOBaHMS, TMOHUMAaHUS [EHHOCTU 3JI0POBOTO M 0e30mMacHoro oOpasza >KH3HH, OTBETCTBEHHOIO
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUIECKOMY 3JI0POBBIO, OCO3HAHHS [ICHHOCTH COOJTIOICHHS
MpaBWJI 0E30TIACHOTO TIOBEICHUS IIPH PabOTe C BEIIECTBAMHU, a TAKIKE B CUTYAIIHX, YIPOKAIOIINX 30POBBIO
W KW3HU JIIOJICH;

- CIIOCOOHOCTH TMPUMCHSTH 3HAHWS, IMOJIy9aeMble TPU W3YUYCHUU XHMHH, JUIS PEIICHUS 3aad,
CBSI3aHHBIX C OKPYKAIOWIEH MIPUPOJIHON CPEIOM, MOBBIIICHHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpPbI, OCO3HAHUS
rI00ATFHOTO XapaKTepa KOJOTUYSCKUX MPOOJIeM U IyTeH MX pelIeHUs TIOCPEICTBOM METOJ0B XHUMHUH,

- DKOJIOTHYECKOTO  MBILUICHUS, YMEHUS  pPYKOBOJACTBOBATbCS KM B  [I03HABATEIIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocTaBe metanpeMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAUYMMbIE AJ1s1 (POPMUPOBAHUSI MUPOBO33PEHHUS
oOlIeHay4Hble TOHATHS (3aKOH, TEOpUSsl, PUHLIUII, TUIIOTE3a, (PaKT, CUCTEMA, ITPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3
3TUX MPEAMETOB (POopMHpPOBATh MPEACTABICHUE O LEIOCTHOW HaydHOW KapTHMHE MUpPA, U YHHBEpCaIbHbIE
yueOHble JeicTBUs (IO3HABaTelIbHbIE, KOMMYHUKATHBHbBIE, PETYJISATUBHBIE), KOTOpbIE OOECHEeYnBaIOT
¢bopMHUpOBaHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAaHUIO U OCYLIECTBICHHUIO y4eOHOMH
NeSITeIbHOCTH.

Hoznaeamenvnwvie YY/[:

bazoBrle mornueckue NeUCTBU:

- YMEHHE UCIOJIb30BATh NPUEMBI JIOTHYECKOTO MBIIUICHHS IIPA OCBOCHUY 3HAaHUI: PACKPBIBATH CMBICII
XUMUYECKUX TMOHATUH (BBIACIATh UX XapaKTEepHbIE NMPHU3HAKH, YCTAHABIUBATb B3aHMMOCBS3b C JPYTrUMH
MOHATHUSAMM ), UCIIOJIb30BaTh MOHATUA 1J1s1 OObSICHEHHS OTAENbHBIX ()aKTOB U SIBJIECHUN; BBIOMPATh OCHOBAHMS
U KPUTEPHH Ul KJIACCU(PUKALNN XUMUYECKUX BEILECTB U XUMUUECKUX PEaKIMi{; yCTaHaBIMBATh IPUUMHHO
— CJIEJICTBEHHBIE CBSI3U MEXJy OOBEKTaMU M3YY€HUS; CTPOUTH JIOTMYECKUE PACCYKICHUS (MHIYKTHUBHBIE,
JIeTyKTUBHBIE, 110 AHAJIOTUM); A€IaTh BBIBObI U 3aKJIIOYECHUS;

- yMEHUE TMPUMEHATh B IIpOLECcCEe IO3HAHUS MOHATUA (IIPEIMETHbIE U MeETalpeJIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIIH, HCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BbIBAThH IMPOKO NPUMEHSEMbIE B
XMMUHU MOJIEJbHbIE MPEACTaBICHUS — XUMMUYECKHM 3HaK (CMMBOJ 3JIEMEHTa), XUMHuecKkas (opmyna U
YpaBHEHHE XUMHUYECKOM peakluu — IpU pelleHUH y4eOHO — IO3HABATENbHBIX 3aJay; ¢ Y4ETOM 3THX
MO/IENIbHBIX MPEJICTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX OOBEKTOB
— XHMHUYECKHUX BELIECTB M XUMHUYECKUX PEaKLUil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO —
CIIEACTBEHHBIEC CBA3M M IPOTUBOPEUMUS B M3y4acMBIX MPOLECCAX M SBJICHUAX; NPEAIaraTb KpUTEPHUU VIS
BBISIBJICHUS 3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAMOCTOSITENBHO BBIOUPATh CIIOCO0 pelieH st yueOHOM
3aJaud (CpaBHMBATh HECKOJBKO BapHUaHTOB pELICHUs, BbIOMpaTh HauOojee MOAXOAALMM ¢ y4&ToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB);

basosvie uccnedosamenvckue oeticmeusi:

- YMEHHME MCIIOJIB30BaTh MOCTABIEHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B
Ka4yecTBE OCHOBBI JJIs1 (JOPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

- IpUOOpeTeHne OmbiTa M0 IUIAHUPOBAHHMIO, OPraHU3alM ¥ TPOBEJCHUI0 YYEHHYECKHUX
HKCIIEPUMEHTOB: yMEHHE HAOMI0IaTh 3a X0/I0M MPOIIecca, CaMOCTOSITEIbHO POTHO3UPOBATh €r0 Pe3yJbTar,
(dbopmynupoBaTh 0000IIEHHS U BBIBOJBI [0 Pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIATh
OTY€T 0 MpoJieNaHHOM paboTe;

Paboma c ungopmayueri:

- YMEHHUE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (hopMm
IIPEJICTABJICHMS, MTOJIy4aeMYI0 M3 Pa3HbIX MCTOYHUKOB (HAy4HO — TOMYJSpHAas JUTEpaTypa XUMHUYECKOTO



COJIepKaHUsI, CIPABOYHBIC MOCOOMS, pecypchl MHTepHETa); KPUTUYECKH OICHUBATh MPOTUBOPCUYHBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

- YMEHHE TPUMEHSATh DPA3JIMYHBIC METOJBI M 3alpOChl MPU TMOWCKE W OTOOpe uHpopMammu u
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHHS Y4YEOHBIX ¥ TO3HABATENBHBIX 33134
OTpeNeIEHHOr0 THUMA; NPHOOpEeTEeHHWe OmbiTa B O00JACTH WCHOJB30BaHUS HH(DOPMANMOHHO —
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIB30BaHUS PA3TMUHBIX TTIOUCKOBBIX
CHCTEM; CAMOCTOSTEIFHO BRIOMPATH ONTUMATBHYIO (POpPMY IIPEICTaBICHIS HH(DOPMAIIMK U HIUTFOCTPUPOBATH
pelraeMble 3aaud  HECIIOKHBIMU  CXEMaMHM, JuarpaMMaMd, JpyruMu (GopMaMu rpapukd H  UX
KOMOHHAILIUSIMU,

- YMEHHUE UCII0JIb30BaTh M aHAIM3UPOBATH B IIpoIlecce yIeOHOW U MCCIeI0BATEIbCKON eI TeIbHOCTH
WHOOPMALIMIO O BJIMSHUHM IPOMBIIIICHHOCTH, CEIhCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSHUE
OKpY)Karolel NpUpOIHOU CPEIbI;

Kommynuxkamuenwvie YY/I:

- YMEHHE 3aJ1aBaTh BOIPOCHI (B XOJI€ TManora U/Win AUCKYCCHH) MO CYIIECTBY 00CYK/IaeMOMN TEMBI,
(hOopMyITMPOBATh CBOM TPEIOKCHHUS OTHOCUTEIIHHO BBITOJTHCHUS TIPEUTOKEHHON 3a1a4u;

- MPUOOPETEHHE OIbITa TPE3CHTAMHA PE3YyJIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEPHMEHTA
(JtabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI TIO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

- 3AaMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU TMO3HABATEIBHOW W HCCIEA0BATEIBCKOMN
JESITeILHOCTH TP PEIICHUN BO3HHUKAIOIIMX MPOOIeM Ha OCHOBE y4€Ta OOIIUX WHTEPECOB M COTJIACOBAHHUS
nmo3uIuil (00CYKJIeH!sI, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBD», KOOPJIUHAIIUS COBMECTHBIX JICHCTBUH,
oTIpe/ielieHue KPUTEPUEB TI0 OIICHKE Ka4eCTBA BHITIOJTHEHHON PabOTHI | JIp.);

Pecynamuenvie YY/I:

- YMEHHE CaMOCTOSTEIbHO OINpeAeNsATh UeNU JACSITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTD,
KOHTPOJMPOBaTh U NIpU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIBHOCTb, BBIOMpAaTh Hambojee
a¢hdexTuBHBIE CMOCOOBI pEelIeHUs] Y4eOHBIX M TIO3HABATEIBHBIX 3a7ad, CAMOCTOSITEILHO COCTaBIISATH WIIH
KOPPEKTUPOBATh MPEIJI0KEHHBIN aJIrOPUTM JEHCTBUN MPHU BBIMOJHEHUU 3aJaHUl C Y4ETOM MOJYYEHUS
HOBBIX 3HaHUH 00 M3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOJyYEHHOTO
pe3ynbTaTa 3asBJICHHON LeNH;

- YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJaHHIA.

NPEIMETHBIE PE3YJIbTATbBI
(0a30BbIil yPOBEHDb)

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOSHHIO O0SI3aTEIILHOTO COJAEP)KAHUS, YCTAHOBJICHHOTO
JTAHHOW MpUMEpHON pabouell mporpamMMoi, BBIAEISIOT: OCBOEHHBbIE OOYYarOIIMMHCS HAay4HbIE 3HAHMS,
YMEHHUSI U CIIOCOOBI ACHCTBUM, cieliprUecKue i MpeIMeTHON 0061acTi « XUMUs, BUIBI ACITEILHOCTH T10
MOJIyYE€HHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX yUEOHBIX
Y HOBBIX CUTYaIIHSX.

[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI 1O TOJaM OOYyYEHHS M OTPa)KaroT CPOPMUPOBAHHOCTH y
oOyuaronuxcs CaeayInX yMEHUH.

8 KUIACC

K xonuy odyuenusn 6 8 knacce odyuaroujuiica oyoem (Hayuumcs):

- pacKpbvleams CcMblC OCHOBHBIX XUMHUYECKHX TOHSATHH: aTOM, MOJIEKyJda, XUMHUYECKUH DSIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEMIECTBO, CMeCh (OJHOpPOJHAs U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEIIbHAsI aTOMHAsI ¥ MOJICKYIIIpHas Macca, KOJIMYeCTBO BEIIECTBa, MOJIb, MOJISIPHAS. Macca, MaccoBast
JOJIT XMMHYECKOTO DJIEMEHTAa B COCIUHEHWH, MOJISIPHBIM OO0BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPHUIIATENLHOCTD, CTENIEHh OKHCICHUS, XUMHUUYECKasl PeaKIusi, KIacCuPpUKaIis peakiuii: peakiuu



COEJIMHEHUS, PEAKIUN PA3JI0KEHUS, PEAKIMM 3aMELIECHUs, PEaKIU OOMEHa, 3K30- M SHAOTEPMUYECKUE
peakuu; TerIoBoi 3((EeKT peakiuu; AApo aToMa, SIEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOUTalIb, PAIHYC
aTOMa, XMMHUYECKas CBSA3b, IOJISIPHAS U HETIOJISIpHAs KOBAJIEHTHAs CBA3b, NOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas J0Js BelllecTBa (IIPOLIEHTHAs KOHLEHTpAlLUs1) B pacTBOPE;

- WLTIOCMPpUPOBams B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKMX MOHATUN (CM. M. 1) M NPUMEHATH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALCHUI;

- UCNONIBL306aMb XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJIeHUS (OpPMYNI BEUIECTB M ypaBHEHHMH
XUMHUUYECKUX PEAKIIN;

- onpedenisimb BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX; CTENEHb OKHUCICHHS
SIIEMEHTOB B OMHAPHBIX COCMHEHUSX; PUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COSIMHEHUH 110
(dbopmynaM; BUJ XUMHYECKOW CBSI3U (KOBAJICHTHAS M MIOHHAs) B HEOPraHUMYECKUX COSANHEHHSIX;

- packpvieams cmuica llepuoanueckoro 3akona .M. MeHneneeBa: 1€eMOHCTpUPOBATH MMOHUMAaHUE
MEPUOJINYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKMX 3JIEMEHTOB OT WX MnoJjioxkeHus B llepuoanueckoi
CHCTEME; 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO — MOJIEKYJIIPHOTO YY€HUs,
3aKkOoHa ABOraipo; onucvlieamv U xapakmepuzosams Tabauunyro ¢opmy Ilepuoguueckolr cucTeMsl
XMUMHMUYECKUX AJIEMEHTOB: pa3jiMuaTh MOHITUS «TJIaBHas NoArpymnmna (A — rpynmna)» u «1mo0oyHasi HoArpymnmna
(b — rpynna)», manele U OOJIbLINE MEPUOJIBI, cOOmMHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOiHIle
«Ilepnognueckas cucrema XxuMu4yeckux sneMeHToB JI.J. MenneneeBay ¢ 4MCIOBBIMM XapaKTEpUCTHUKAMU
CTPOEHHS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB U 3aps SApa, oOl1ee YUCIOo IEKTPOHOB U pacipeiesieHre
UX T10 3JIEKTPOHHBIM CIIOSIM);

- Knaccuguyuposams XUMUYECKHE JIEMEHTHI; HEOpPraHMYeCKHe BElIecTBa; XMMHUECKHE peakiuu (1o
YUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (DeKTy);

- Xapakmepuzoseams (onucvléamy) OOIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3jIMYHBIX KIIACCOB,
MTOATBEPIK/1asi ONIMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

- NPO2HO3UpPOBaMb CBOWCTBA BEILIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILECHUN B PA3JIMYHBIX YCIOBUSIX;

- 8LIYUCIAML OTHOCUTEIBHYIO MOJIEKYJISPHYI0O M MOJIIPHYKO MacChl BEIIECTB; MAacCOBYIO JIOJIO
XMUMHYECKOTO 3JIeMEHTa Mo (opMmylie COEIUHEHMs; MAacCOBYIO OJIO BEIIeCTBa B PACTBOPE; MPOBOAUTH
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOM pEeaKIuu;

- npuMeHsmb OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAJIN3 U CUHTE3, CPABHEHME,
000011eHre, CUCTeMaTU3alliIo, KIAacCU(UKAIMIO, BBISBICHWE MPUYMHHO — CIIEACTBEHHBIX CBSI3€U — Ui
M3y4YEHUs1 CBOMCTB BELIECTB M XUMHUYECKHX pEAKIMI; €CTECTBEHHO-HAY4YHbIE€ METOJIbl IO3HAHMUS —
HaOI0IeHNE, U3MEPEHUE, MOICIMPOBAHNE, YIKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

- cledoéams TIPaBUIIAM TOJIb30BaHUS XMMHYECKON MOCYyAOW U Jab0OpaTOpHBIM OOOpYyIOBaHHEM, a
TaKkKe TMpaBujaM oOOpalleHHus C BeUIeCTBAMH B COOTBETCTBHM C WHCTPYKIHUSMHU IO BBIMOJTHEHUIO
1a0b0paTOPHBIX XMMHUYECKUX OMBITOB MO MOJYYEHHUIO M COOMpaHHIO ra3000pa3HBIX BEIIECTB (BOAOpOJA H
KHCIIOpO/1a), TPUTOTOBJICHUIO PACTBOPOB C OMpEAeNEHHON MaccoBOil J0jeil pacTBOPEHHOTO BEIIECTBA;
IJIAHUPOBATh U MMPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN U KUCIIOT C
MIOMOIIIBIO MHAWKATOPOB (JIaKMYC, (heHOoNIPTaNeHH, METUIIOPAHXK U Jp.).

9 KJIACC

K xonuy odyuenusn ¢ 9 xnacce ooyuaroujuiica oyoem (nayyumcs):

- PACKpbl8amsb cMblCl OCHOBHBIX XUMHYECKUX MOHATHI: XUMHUUECKUN IIEMEHT, aTOM, MOJIEKYyJa, UOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, BAICHTHOCTb, AIEKTPOOTPHUIATENFHOCTh, CTETICHD
OKHUCJICHUS, XUMUYECKAsl PEaKIIHsI, XUMUYecKasl CBSI3b, TEIUIOBOM 3(p(peKT peakiinu, MOIb, MOJISIPHBIN 00BEM,
pacTBOp; DIEKTPOJUTHI, HEDIEKTPOIMUTHI, SJICKTPOIUTHYECKAs IUCCOIHMAINS, PEAKIHMH HOHHOTO OOMeEHa,
Karajau3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpaTHMbIE pPEaKIUH, OKHUCIUTENbHO —



BOCCTaHOBUTEJIbHBIE PEAKLMU, OKUCIIUTENb, BOCCTAHOBUTEb, OKMCIEHUE U BOCCTAHOBJIEHUE, AaJNIOTPOIIHS,
aM(pOTEepPHOCTb, XUMUYECKasi CBsI3b (KOBAJECHTHAs, MOHHAs, METAJUTMUYECKas), KPUCTAIMUYECKasi pemeTka,
KOppO3Usl METAJUIOB, CILUIaBbl; CKOPOCTb XMMMUECKON pEaKLMH, NPEACNIbHO AONYCTUMAas KOHLEHTpAalus
(ITAK) BemecTna;

- WLTIOCMPpUPOBams B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKMX MOHATUN (CM. M. 1) M NPUMEHATH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALCHUI;

- UCNONIBL306aMb XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJIeHUS (OpPMYNI BEUIECTB M ypaBHEHHMH
XUMHUUYECKUX PEAKIIN;

- onpedeniimb BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAUICKHOCTH BEIIECTB K OMPEAeIEHHOMY KIaccy COeAMHEHHH 1o (GopMyraM; BU]
XMMHMUYECKOH CBsI3U (KOBAJICHTHAs, IOHHAs, METAJJINUECKasl) B HEOPraHMUECKUX COEIMHEHUSX; 3ap /] HOHA I10
XUMHUYECKON (opmyne; XapakTep cCpelabl B BOJHBIX pPACTBOpPaX HEOPraHWMYECKHUX COENWHEHHWH, THII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIECTBA;

- packpvieams cmoicn  Ilepuonmueckoro 3akona JI.M. MeHneneeBa W JEMOHCTPUPOBATH €r0
MMOHUMAaHME: ONUCLIBAMb U Xapakmepuszoeams TadnuuHyto Gopmy Ileprnonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3In4aTh MOHATHUS «TJIaBHAs noArpymnmna (A — rpynmna)» u «nobdounas noarpymnna (b — rpynmna)y,
MaJsible ¥ OOJIbIINE MEPUOAbl; cOOmHOCUMb 0003HAUEHUS, KOTOpPble UMEIOTCS B MEPHOJNYECKON Tabuulie, C
YHCJIOBBIMHM XapaKTePUCTUKaMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps sjpa, oOriee
YHCIIO 3JIEKTPOHOB U paclpeesieHue UX MO 3JEKTPOHHBIM CJOSIM); 00bACHAmMb 00LNe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCIUHEHHWH B Mpejenax MallblX NMEepHOJI0B U TJIaBHBIX MOATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

- Knaccuguyuposams XUMUYECKHE JIEMEHTHI; HEOpPraHNYeCKHe BElIecTBa; XMMUUECKHEe peakiuu (TIo
YHCIy U COCTaBy YYacTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIJIOBOMY 3PQEKTy, M0 U3MEHEHHUIO CTeNeHen
OKHUCJICHUS XUMHYECKUX JIEMEHTOB);

- Xapakmepuzosams (onucvigams) oOMME U crenupuyeckue XUMHUYECKUE CBOICTBA MPOCTHIX H
CIIOKHBIX BELIECTB, MOATBEPKJas ONHCAHME NPUMEPAMH MOJIEKYISPHBIX W HWOHHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

- cocmasnams YpaBHEHUS AJIEKTPOJIUTUYECKON AUCCOLMALIMM KUCIOT, IIEeJI0OYed U COJIeH; MOIHbIE U
COKpalEHHbIE YpaBHEHHsS] peakuuid HOHHOrO OOMEHa; ypaBHEHHUS peaklUid, MOATBEPXKIAIOIINX
CYyILLECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

- PAacKpviéams CYyITHOCTb OKHCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKLUNA MOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUid;

- NPO2HO3UpPO8amb CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUS; BO3MOXHOCTH IMPOTEKAHUS
XUMUYECKUX IPEBPALLECHHI B pa3JIMUHbIX YCIOBHSIX;

- 8LIYUCIAML OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAcChl BEILIECTB; MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMmylie COeQUHEHHs; MacCOBYIO OJIO BEIIECTBA B PAaCcTBOPE; MPOBOAUTH
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOHN peaKkIuu;

- c1e0oeams TpaBUIIaM TOJIB30BAHUS XMMUYECKOH MOCYION U J1abopaTopHBIM 000pyIOBaHUEM, a
TaKke INpaBUiIaM oOOpalleHUus C BEIIECTBAMH B COOTBETCTBMUM C MHCTPYKLIMAMHU 110 BBIMOJTHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TMOJYYEHUI0 M COOMPAaHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaka U
YTJIEKHUCIIOTO Ta3a);

- NP08OOUMb PEAKIINH, MTOITBEPHKAAIOLINE KAUeCTBEHHBII COCTAB Pa3IMUHBIX BEIIECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUI- OpOMUA-, HOIHUI-, KapOoHaT-, ocdar-, cumkar-, cyabdaT-, THAPOKCU] — HOHBI,
KAaTHOHBI AMMOHUS M MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX
BEILECTB;

- NpuMeHsmb OCHOBHBIE ONEPALIUU MBICIUTEIBHON NEATENBHOCTH - aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATU3aLUIO, BBISABICHUE MPUUYMHHO — CJIEACTBEHHBIX CBSI3€H — I M3y4eHHs CBOUCTB



BEILIECTB U XMMUYECKUX PEAKLUI; €CTECTBEHHO-HAYUYHbIE METOJbl MO3HAHUS - HAOJIIOJEHME, U3MEpPEHUE,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIIEHHBIN).
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