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IHHOACHUTEJIBHAA 3AIIMCKA

Paboyas mporpamma 1o XuMuu Ajsi ooydaronmxcs 8-9 kimaccoB cocraBieHa Ha ocHOBe TpeOoBaHMid K
pe3ysabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanibHOM rocy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
00pa3zoBaHMsl, ¢ YI4ETOM paclpeeIEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUN K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOU 00pa3oBaTeIbHON MPOTpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
MIPEJICTaBIICHHBIX B Y HUBEPCAIBHOM KOJIU(PHUKATOPE TI0 XUMHUH, a TaKKe Ha OCHOBE [IprMepHO# mporpaMmel
BOCTIUTaHMsI 00YUYaIOMIMXCsI IPH MOJyYeHHH OCHOBHOTO 00111er0 00pa3oBanus U ¢ yuérom Konnenuun
IperoiaBaHus yueOHOTo npenaMeTa « XuMus» B 00pa30BaTelIbHBIX opraHm3anusx Poccuiickoit denepanum,
peanu3yroLmx OCHOBHbBIE 0011e00pazoBarenbHbie TporpamMmmsl (yTB. Pemenuem Komieruu
Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxan yuebnoro npeamera «XuMusi» B TOCTHXKEHUE 1IeJIeil OCHOBHOTO 00111ero o0pa3oBaHusi 00yCIOBIEH
BO MHOTOM 3HAQY€HHEM XMMHUUYECKOW HayKU B MIO3HAHUU 3aKOHOB MPUPO/IbI, B Pa3BUTHUU MTPOU3BOAUTEIIBHBIX

CHJI 06I_HeCTBa U CO3JIaHMU HOBOM 0asbl MaTepHaHbHOﬁ KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbl ECTECTBEHHBIX HAYK PAacIpoCTpaHuiIa CBOE BIMSHUE Ha Bce 00JaCTH
YEJIOBEUECKOr0 CYIIECTBOBAHMUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHHS] MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpPUATILHOM €MHCTBE MUPA; BAXKHYIO
POJB UrpatoT GOPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPALICHUAX SHEPTHH U 00 SBOIIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00anbHbIX MPOOIEeM YCTOWYHBOTO
pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOI U SKOJIOIMYECKOil 0e301acHOCTH, IpobiieM
31paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3HaueHusi XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIh
XUMHUYECKOTro oOpa3oBaHus. B minaHe coruanu3anuy OHO SBISETCS OJHUM U3 YCIOBHM (HOPMHUPOBAHHS
WHTEJUICKTA JJMYHOCTU U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpEeMEHHOMY YEJIOBEKY XMMUYECKUE 3HAHUSI HEOOXOAMMBI JTsl TPUOOPETEHHS OOIIEKYIBTYPHOTO
YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4aCTBOBaTh B MHOT'O0Opa3HOM
KHU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXXHOCTU Pa3yMHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JIPYTUX, K OKpYXKaroueh TpupoaHON cpele, 11 TPaMOTHOTO MOBEAEHUS ITPU UCII0JIb30BaHUM PA3ITMYHBIX
MaTepuaioB U XUMUYECKHX BEIIECTB B IOBCEIHEBHOM JKU3HMU.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOILIEHHUIO K CHCTEME O0ILEro
XUMHUYECKOro oOpa3oBanus. [[03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yeT MPUCYIIHe 001eMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUYEBbIE IICHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIapPCTBEHHBIC, OOIECTBEHHBIC U
WHUBUIYaIbHbBIE TOTPEOHOCTH. DTUM OIPEAETSETCS CYIIHOCTh OOIIEH CTpaTeru 00y4eHHsI, BOCTUTAHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEACTBAMU YyUeOHOTO MpeaMeTa «XUMHUS.

Wzyuenue npenmera: 1) cnocoOCTBYeT pean3aiii BO3MOKHOCTEH U1 caMOPa3BUTHS U (POPMUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON rpaMOTHOCTH; 2) BHOCHUT BKJIal B (POpMUPOBaHUE
MBILUIEHHUS] U TBOPUYECKUX CITIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN 1eATENFHOCTH; 3) 3HAKOMHT €O CHENM(UKON HaAyYHOT'O MBIIIIICHHS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOIBI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM

3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH IMOAPOCTKOB; 4) CIIOCOOCTBYET



(bOpMHpOBaHHIO HECHHOCTHOI'O OTHOIICHUA K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Ha3BaHHble HampaBieHUs B 00y4eHHH XUMHUU 00€CTIeYHBAIOTCS CIIeHU(UKON collepKaHus IpeMeTa,
KOTOpBIﬁ ABJBICTCA NCAArOrM4CCKU aJalilTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKM XMMHHU Ha OHpeI[CJIéHHOM
Jrane e€ pa3BUTHUA.

Kypc x¥uMuu 0CHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMUMHUHU ¥ HEKOTOPBIX MOHATHH U CBEIeHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CHCTEMHOT'0 TIOJIX0/la K €r0 U3y4YEeHHIO.
CopepxaHue CKIIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI TOHITUI
0 XuMH4ecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMUITY ITOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM Pa3HOT0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YU€HHUs KaK OCHOBBI BCEr0 ecTecTBO3HaHUsI, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOT'O 3aKOHA XHMHH, YYCHHUS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEILIECTB B pacTBOpax. TeopeTnyeckre 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE 3MITMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHS K APYTroMY, BBITOIHSA (YHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'o IPUMCHCHHA U MMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

Taxkast opranuzaiys cofepx aHus Kypca criocoOCTBYET MPEACTaBICHIUIO0 XUMUYECKON COCTABIIAIOIIEH
HAyYHOW KapTHUHBI MUpPA B JIOTUKE €€ CHCTEeMHOU MpUpoIel. Tem caMbIM 00ecIieunBaeTCsl BO3SMOKHOCTD
dbopMupoBaHUS Y 00YYAIOIINXCS IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ]aM MO3HAHUS B
Hayke. BaXHO Takke 3aMEeTUTh, UYTO OCBOEHUE COJIEPHKAHUS Kypca IPOUCXOJUT C MPUBJICYEHUEM 3HAHUHN U3
paHee u3y4eHHBIX KypcoB: «OKpy)aoiuili Mup», «buonorus. 5—7 kinaccb» u «Pu3nka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUWUS»

K HanpaBieHuio nepBoCTeNeHHOM 3HAYMMOCTH IIPU peann3anun o0pa3oBaTeabHbIX QYHKIMNA Ipeamera
«XUMHUS» TPAAUIIMOHHO OTHOCAT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKON JEATEIbHOCTH YEJI0BEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYyphl. 3a/iaya MpeaAMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEUIINX (AKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUH, TOCTYIHBIX 00001IeHni
MHPOBO33PEHUECKOr0 XapaKTepa, sI3bIKka HaAyKH, 3HAHUM O Hay4YHBIX METO/IaX U3Y4YECHUS BELIECTB U
XUMHUYECKHX PeakIuil, a Takke B OPMUPOBAHUM U PA3BUTUU YMEHHMH U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX
C IJIAaHUPOBaHUEM, HAOIIOACHUEM U IPOBEJCHUEM XUMHYECKOI0 AKCIIEPUMEHTA, COOJII0IEHNEM TIPABUIT
6e30macHOro 0OpalleHus ¢ BeIeCTBaMH B IOBCEHEBHOM JKU3HU.

Hapsiny ¢ aTuM nenu u3ydeHus nmpeaMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanus. Ceroans B 00pa3oBaHUH 0CO00 3HAUMMOMN
MpU3HAETCS HAIIPaBJICHHOCTh 00YYEeHHsI Ha pa3BUTHE M CaMOpPa3BUTHE TMYHOCTH, (popmMHpoBaHue e
MHTEJJIEKTa ¥ 001el KynbTypbl. O0yueHue yMEHUI0 YUUThCS U MPOJ0JIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBs131 ¢ 3TUM NIpU U3YYEHUU TIPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE MPHOOPEITH TaKne
LEJH, KaK:

— (opMHpOBaHHE UHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIHPHOMY IPUHSITHIO PEIICHUH, CTIOCOOHOM aIanTHPOBATHCS K OBICTPO

MCHAIOIHUMCA YCIIOBUSAM KU3HU,



— HaHpaBHeHHOCTB 06yquI/151 Ha CUCTEMATHUYCCKOC HpI/IOGH_ICHI/Ie y‘-IaH_[I/IXCH K CaMOCTOHTCHBHOﬁ
MI03HABATEILHOM JCITEIBHOCTH, HAYYHBIM METOaM MO3HAHUS, POPMUPYIOIIMM MOTHBAIHIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieyeHue ycioBUi, CIOCOOCTBYIOIMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPA3HO
JeSATEeIbHOCTH, IIO3HAHUS M CAMOTIO3HAHUS, KIIFOUEBbIX HABBIKOB (KIFOUEBBIX KOMIETEHIUHN ), UMEIOIITUX

YHUBCPCAJIbHOC 3HAUYCHUEC I PA3JIMYHBIX BUAOB ACATCIBHOCTU,

— (dopmupoBaHEe YMEHUI OOBSICHITH U OIICHUBATH SIBIICHUSI OKPYKAIOIIET0 MUPA Ha OCHOBAHUU
3HAHWH U OIIbITA, IOJYYEHHBIX NIPU U3YYECHUU XUMHH;

— ¢opmupoBaHUe Yy 00yJarOIUXC T'YMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUSI LIEHHOCTH
XUMHYECKHUX 3HAHUH 7151 BBIPAOOTKU HKOJIOTMYECKHU 1EI1ecO00pa3HOro MOBEACHUS B OBITY U TPYJOBOU
JIEATEIbHOCTH B LEJSIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHBAIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEGHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst U
HAINpaBJICHHOCTH JajbHEHIEro 00y4eHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6miero oopazoBanust «XUMUs» IpU3HAHA 0053aTELHBIM y4eOHBIM IPEIMETOM, KOTOPBII
BXOJIUT B COCTaB PEIMETHON 007acTH «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.

Y4eOHbIM M1aHOM Ha e€ u3ydeHue oTBeZeHO 136 yueOHBIX 4acoB — 1o 2 4. B HeJelro B 8 1 9 kiiaccax
COOTBETCTBEHHO.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumun. Pone xumuu B xku3HU yenoBeka. Tena u Bemectsa. Pu3nuecKUe CBOMCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTre 0 MeToAaxX MO3HAHUS B XUMUHU. XUMUS B CUCTeME HayK. YucToie
BemiecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX 3J1€MEHTOB. [IpocThie u cnoxHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa
BellecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCHUTENIbHASL MOJIEKYIsIpHas Macca. MaccoBas 10715
XUMHUYECKOT'0 3JIEMEHTA B COCIMHEHHH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuuyeckue ypaBHeHus. Kiaccudukanmss XuMU4eCKUX peakiuil (CoequHeHMs, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

XVUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ IpaBujiaMu paboThI B JJAOOpaTOPUH U
npuéMaMu 00palieHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM; U3YUCHHE U ONKUCaHUEe (PU3HUUECKUX CBOWCTB
00pa3IoB HEOPraHWMYECKUX BEIIECTB; Ha0M0IeHHEe (PU3NIECKUX (TUTaBIICHHE BOCKA, TasTHUE JIbJA, PACTUPAaHUE
caxapa B CTyIKe, KHTIEHHE U KOHICHCAIIUS BOJbl) U XUMHUYECKHUX (TOpEHUE CBEUH, MPOKaTUBaHIE METHOM
IIPOBOJIOKH, B3aUMOJIEMCTBHE MeJla C KMUCIIOTOM) SIBJICHUH, HAOJI0JEHNE U ONIMCAHNUE TPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakluii (pa3iiokeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue rugpokcuaa meau(ll) mpu narpeBanuu, B3auMoieicTBrE xKeme3a ¢ pactBopom coiid meau(1l));
M3YYEHHE CIIOCOOOB pa3fiesieHus: CMeceil (C TOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BhIIAPHUBAHUE,
TUCTHIUISIINS, XpoMaTorpadus), MpOBEACHUE OYMCTKH ITOBAPESHHOM COJIH; HAOJIIOICHNE U ONTMCAHKE
pe3yAbTAaTOB MPOBEJICHHUS OIbITAa, MITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACCHI; CO3JJaHuE MOl
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupoie, PU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenust). Oxcuasl. [Ipumenenue
kucnopoia. CriocoObl mosTyueHus: KUCI0po/ia B 1abopaTOPUU U MPOMBIIIIIEHHOCTU. KpyroBopoT Kucinopoaa B
npupojie. O30H — ayuIOTPOITHAST MOIU(DUKAIINS KHUCIOPO/Ia.

TennoBoii 3 pexT XuMuIeckoi peakiiu, TEPMOXUMHYECKHUE YPABHEHUS, 9K30- U SHIOTEPMHUECKHE
peakuuu. TormmBo: yroiap U MeTaH. 3arpsi3HEHUE BO3AyXa, YCUJIEHUE TApHUKOBOTO 3P QeKTa, pa3pylieHne
030HOBOTO CJIOS.

Bonopon — snemeHT u npocToe BemiecTBo. Haxoxaenue Bogopoaa B pupoe, GU3ndeckue 1 XUMUIeCKHue
CBOWCTBa, MPUMEHEHHUE, CTIOCOOHI momydeHus. KucmoTsl u comu.

KomnuuecTBo BemectBa. Monb. MomnsipHas macca. 3akoH ABoraapo. MossipHblil 00b€M ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HackllieHHbIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BelIECTB B Bojie.MaccoBast 107151 BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA
Bozbl. OcHOBaHus. Poiib pacTBOpOB B IpUPOJIE U B KU3HU YesioBeka. KpyroBopot BojbI B IpUpo/IE.
3arpsi3HeHuEe TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanust Heoprannueckux coequnennit. Oxcunpl. Kinaccudukaims oKCHIOB: coIe00pa3yromme
(ocHOBHBIE, KUCIIOTHBIE, aM(bOTEepHBIC) U HecosieoOpasytome. HomMeHknatypa okcuaoB (MEXIyHApOIHAS U
TpuBHaNbHas). Ou3nveckre U XUMUUYECKHE CBOMCTBA OKCUAOB. [lomyueHue okCuIoB.



OcHoBanus. Kmaccudukanus OCHOBaHH: METOYN U HEPACTBOPUMBIC OCHOBaHUsI. HomeHkmaTypa
OCHOBaHUH (MeXAyHapoaHas U TpuBuanbHas). u3nueckre 1 XUMUUYECKUE CBOWCTBA OCHOBAHU.
[Tonydyenue ocCHOBaHUIA.

Kucnotel. Knaccudpukauus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TPUBUAIbHAS).
OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas ¥ TpuBuaibHas). Ousndeckre U XUMUYECKHE CBOMCTBA
cousiel. [lonmyyenue comnen.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

XVMHUYECKUH 3KCIIEPUMEHT: KaYECTBEHHOE OIPENIETICHUE COAEP KAHUSI KMUCIIOPO/A B BO3/1YX€; IIOJIyYEHHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKpaIleHus rTopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOJIy4eHUEe, COOMpaHUe, paclio3HaBaHNEe U U3yYeHHE CBOMCTB BOIOPOIa
(ropenue); B3aumoiercTere Bojgoposaa ¢ okcuaoM Meau(Il) (Bo3amMoxHO UCoNb30BaHUE BUIECOMATEPUATIOB);
HaOIoIeHne 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; HCCieI0BaHUE OCOOCHHOCTEH PAaCTBOPEHHUS BEILIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIbI C METAIJIaMU (HaTPHEM U KaJbIueM) (BO3MOKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHUE PACTBOPOB KUCIIOT U ILIEI0YEH € TOMOLIbI0 HHAUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPraHUUYECKUX BEIIECTB PA3IUYHBIX KIACCOB; HAOIIOIEHUE HU3MEHEHHS OKPACKU
MHJMKAaTOPOB B pacTBOpaxX KHUCIIOT U LIeJIOUell; u3yueHue B3aumoaeicteus okcuaa meau(ll) c pactsopom
CEPHOM KHUCJIOThI, KUCJIOT C METAJJIAMHU, PEaKUUi HEUTpaIU3aluy; IOJy4YeHUE HEpaCTBOPUMbBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METAJUIa APYTUM U3 PacTBOpa COJIM; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7a4 110 TEME
«BaxHeinme Kj1acchl HEOPraHUUECKUX COCUHEHUN».

Ilepuoauyeckuii 3akoH U [leprnoanueckas cucrema XuMuyeckux 3jiemMenToB JI. U. Menaeneesa.
Crpoenne atoMoB. XumMnueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

[TepBble MOMBITKH KJIACCU(PUKALIUN XUMUUECKUX 3JIeMEHTOB. [IoHATHE O TpyInax CXOAHBIX 3JIEMEHTOB
(IesIouHbIe M LIET0YHO3EMENbHbBIE METAJUIb], FaJIOTeHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pazyroT
amM(oTepHbIe OKCU/IBI U THAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepnonnueckas cucrema XuMu4eckux 3ymeMeHToB J1. M. Menneneesa.
KopoTtkonepuonnas u jyimHHOonepuoaHas popmsl [leproanyeckoii cucteMbl XUMUYECKHX 371€MEHTOB /.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuil CMbICI HOPSAIKOBOIO HOMEpa, HOMEpPOB NIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX ajep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe JIEKTPOHHBIX 000JI0UeK
aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepunoauueckoii cuctemsl J[. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxkeHuro B [lepuoanueckoit cucteme Jl. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Tpymnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJIs Pa3BUTHSA HayKU U npakTuku. [[. 1. MenneneeB — yuéHblii u
IpaX<J1aHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (MOJISIpHAS U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTD
XUMHUYECKHX IEMEHTOB. MIOHHas CBA3b.

Crenenp okucienus. OKUCIUTENLHO-BOCCTAHOBUTENBbHBIE peakMy. [Iporeccs! okucienns u
BOCCTaHOBJIEHMsI. OKUCIINTENHN U BOCCTAHOBUTEIH.

XUMHUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IioB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/ICIICTBHE
TMIPOKCHU/IA IUHKA C pAaCTBOPAaMHU KHUCJIOT U ILEJI0YEH; IPOBEAECHUE ONBITOB, NUIIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUil (TOpeHHEe, peaKlluu Pa3IoKeHNs, COETUHEHHS).



MexnpeaMeTHbIe CBA3H

Peanuzanus MEKIPEIMETHBIX CBSI3€H NMPH U3YUCHUH XUMHHU B 8 KJlacce OCYIISCTBISIETCS Yepe3
WCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATHIA, TAK U TIOHSATHHA, SBISIFOIIUXCS CHCTEMHBIMU TSI
OTICIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1111e eCTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJINU3, CHHTE3,
Kiaccu(uKanus, IepHoANIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAaHHUE, H3MEPEHHE, MOJICITb,
SIBJICHHE.

dusmka: MaTtepus, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI, PaIHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUUSCKUH 3apsij, BENIECTBO, TENI0, 00hEM, arperaTHOE COCTOSIHHE BEIIECTBa, ras3,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunres, qpixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TTOPOJIBI, MTOJIC3HBIE HCKOITAEMEbIE, TOTLINBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

ITepuoanueckuii 3akoH. Ilepnoanueckas cuctema xumudeckux eMeHToB . 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBbIX TPEX MEPUOI0B, KaUs,
KaJIbLUs U UX COEJUHEHUN B COOTBETCTBUU C IOJIOXKEHUEM J1EMEHTOB B lleproanueckoit cucreme u
CTPOCHHMEM HUX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU/1a XUMUUECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIECTB (MEXIyHApOAHAs U TPUBHAIIbHAS).
XHUMHUYECKUE CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3JIMYHbBIM KJ1accaM HEOPraHUYECKUX COECAUHEHUH,
TeHETUYECKas CBSA3b HEOPraHMYECKHUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakluii Mo pa3IMyHbIM IMpU3HAKaM (110 YUCITY U COCTAaBY Y4aCTBYIOIIUX B
peaxkiuu BEleCTB, 0 TEII0BOMY 3G (DEKTY, 10 U3MEHEHHUIO CTENEHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, M0 YYACTHIO KaTalau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[TonsiTne o ckopocTn xuMHUeckoi peakuuu. [Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusix. [IoHATHE 0 TOMOTE€HHBIX U F€TEPOTreHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM paBHOBECHUU.
@DaxTOopHl, BAUSAIOUINE HA CKOPOCTh XUMHUYECKON PEAKLIMU U NTOJI0KEHHE XMMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH, STIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHuE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1a
3JIEKTPOHHOIO OajaHca.

Teopus 3MEKTPOIUTHYECKON TUCCOLMALIMUA. DIEKTPOIUTHI U He- DJIEKTPOJIUThI. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALNN BELIECTB C PA3JIMUYHBIMUA BUJIAMU XUMUYECKOH CBsI3U. CTENEHb TUCCOLMALINY.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakuuu nonHoro ooMeHa. Y clioBHs MPOTEKaHUs peaklnii HOHHOTO 0OMeHa, MOJTHbIE U COKPAIIEHHbIE
MOHHBIE ypaBHEeHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHH U COJIel B CBETE MPEACTaBICHUH 00
NEKTpONIUTHYECKON qucconmanuu. KauecTBeHHble peakiiuu Ha HoHbL. [IoHsATHE O ruapoau3e coneil.

XVMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJENIIMU KPUCTAIIINYECKUX PEIIETOK HEOPraHNYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS);
UCCIIETOBAaHHNE 3aBUCMOCTH CKOPOCTH XMMHYECKON peaklMy OT BO3JIEHCTBUS PA3INYHBIX (PaKTOPOB;
HCCJIEIOBAHKE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOLECCA TUCCOLMALINN KUCIIOT, IEI0YE U cosen
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, MILTIOCTPUPYIOMINX TPU3HAKU



NPOTEeKaHUs peaklUnii HOHHOTO oOMeHa (0Opa3oBaHue OcajiKa, BBIICICHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiiuu pa3ioKeHus,
COEIMHEHMS); pacliO3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C IIOMOIIIbIO KAUECTBEHHBIX PEAKIUil Ha HOHBI;

PEIICHUE SKCIICPUMEHTAIIBHBIX 3a1a4.
HeMeTa/jibl 1 UX cOeIUHEHUA

OO0mast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCIICHUSI.
CrpoeHnue u Gpu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — IrajloreHOB. XUMUYECKUE CBOWCTBA HA MPUMEpe
XJiopa (B3aUMOJCHCTBHE C METAJUIAMH, HEMETaIlJIaMH, [iesiouaMu ). XitopoBoaopoa. CossiHasi KUCIIOTa,
XMMUYECKHE CBOWCTBA, MTOJyYeHHE, TpUMeHeHue. JlelicTBre XJIopa 1 XJIOPOBOJOPOa HAa OPraHU3M YeJIOBEKa.
Baxnelime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OO0mmas xapakrepucTuka 31eMeHTOB VIA-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCIICHHUS.

CtpoeHue u ¢pu3znyecKkue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJNIOTPONHBIE MOIUDUKALIUN
KHCJIOPOAa U cepbl. XUMUYECKHEe CBOHCTBA cepbl. CepoBOAOPO, CTPOCHHUE, (PU3NYECKIE U XUMUIECKUE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHas KUcaoTa, GU3NYECcKue u
XUMHUYECKHE CBOWCTBA (00IIHME KaK MPEICTaBUTEIS Kacca KUCIIOT U crienupuIeckue). XMMHYECKHe
peaKIuH, JIeXKAaIIe B OCHOBE MMPOMBIIIEHHOTO CIIOCO0a MOTy4yeHHs cepHOM KucaoThl. [Ipumenenue. Conu
CEpHOI KUCIIOTHI, KaYeCTBEHHAs peakius Ha cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B IPUPOIE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl COSTMHEHUSIMU CEePBI (KHUCIOTHBIE TOKIH, 3arps3HEHIE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEAOTBPAICHHUS.

OO01mas xapakTepucTuka 31eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHUS.

A30T, pacipocTpaHeHue B Ipupojie, Gu3ndeckue U XumMuueckue cBoiictea. KpyroBopot a3ora B mpupo/e.
AMMUaK, ero Gpu3nIecKue 1 XUMHUYECKHE CBOMCTBA, MoydeHne U npuMeHenne. Coinu aMMOHUS, UX
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, MprMeHeHne. KauecTBeHHas peakuys Ha HOHbl aMMOHUS. A30THas
KHCJIOTa, e€ MmoyrydeHne, Gu3ndeckue 1 XUMHUIECKIe CBOMCTBA (00IIe KaK MPEICTaBUTENS KJIacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHUIA.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl COETMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHNEe
BO3/yXa, [I0YBHI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu pochopa, pusnueckue u XuMudeckrue cBoicTBa. Okcua
docdopa(V) u pochopnast kucnota, pusnueckre 1 XUMUIECKUE CBOMCTBA, TolyueHue. Mcnonb3oBanue
¢dochaToB B KauecTBe MUHEPAIBHBIX YA00PEHUH.

OOm1as xapakrepucTika 31eMeHToB [VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENEHU
OKHCIICHHUS.

VYraepon, aluioTpoITHbIE MOTU(BUKAIINH, PACTIPOCTPAHEHUE B IPUPO/IE, (PU3NUECKHE U XUMHUECKUE
cBoiicTBa. Axcop6uus. KpyroBopor yriepoza B nmpupoje. OKCuabl yriaepoaa, ux GU3nuecKue 1 XMMUYeCcKHue
CBOWCTBA, JICWCTBUE HA )KUBBIC OPTAaHU3MBI, ITOJTydYeHHE U IIPUMEHEHUE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(IV); rumoresa rino6anbHOT0 MOTEINICHUS KIIMMAaTa; MapHUKOBBIA 3P QeKT.
VYronbHas KUCIOTa U €€ COMM, UX (PU3NUECKHE U XMMUYECKHE CBOMCTBA, MTOJyYeHHE U IPUMEHEHHE.
KagecTBenHast peakiust Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIITIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHbBIE MOHATHUS 00 OPraHUMYECKUX BEIIECTBAX KaK O COSUHEHUAX yriepoa (MeTaH, 3TaH,
STHIICH, alleTUJICH, TaHOJ, TIIMIEPUH, YKCYCHas KucioTa). X coctaB u xummudeckoe crpoenue. [lonsarue o
OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: )KHUPax, OeKax, yriIeBoJgax — M UX POJIH B )KH3HH YEJIOBEKA.

MaTepI/IaJ'H)HOG CANHCTBO OPraHNYCCKHUX U HCOPraHNICCKUX CO@}II/IH@HHf/i.



Kpemuuii, ero ¢puznyeckre 1 XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KpEMHUS B
npupoje. O6mmue npeacrariaeHus: 06 okcune kpeMuusi(IV) u kpemuueBoi kucinore. CUITUKATHI, UX
MCTOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaskHelne cTpouTebHbIe MaTepHalibl: KEpaMHUKa,
CTEKJIO, [IEeMEHT, O€TOH, *Kene300eToH. [IpobieMbl 6€30macHOr0 UCIIOB30BAHUS CTPOUTENFHBIX MaTEpUAJIOB
B [TIOBCE/IHEBHOM KU3HHU.

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa30B HEOPTaHUIECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBEJICHUE KaUeCTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJI0IEHUE MPU3HAKOB UX MPOTEKAHMUS; OIBITHI,
oTpakaromue GU3NIeCKue 1 XMMUYECKHE CBOMCTBA FaJIOTEHOB U MX COSAMHEHUH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUA0B (TaJOreHUI0B); O3HAKOMIIEHUE C 00pa3lamMu
cephl U €€ COeMHEHUSIMH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPHAlIOB); HAaOII0AeHUE Mpolecca
oOyTrirBaHMs caxapa Moj AeicTBIeM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI; U3yYeHUE XUMUYECKUX CBOWCTB
pa30aBICHHON CepHOIl KHCIIOTHI, IPOBEICHNE KaYeCTBEHHON PeaKLMu Ha CyIb(aT-uoH U HAOII0ICHHE
MpHU3HaKa e€ MpoTeKaHus; O3HaAKOMJIEHHE ¢ (PU3MUYEeCKUMHU CBOMCTBaMH a30Ta, pocdopa U UX COeAMHEHUN
(BO3MOIKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), 0Opa3iiaMu a30THBIX U (POCPOPHBIX YIAOOPEHHUIA; MOTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa; MPOBEICHNE KaueCTBEHHBIX PEaKIINil Ha HOH
aMMOHU U (ocdaT-uoH 1 N3ydeHHe MTPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBIUE KOHIICHTPHUPOBAHHOM
a30THON KUCJIOTHI C MEIbIO (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); U3YUCHHUE MO IETIeH
KPUCTAUNTMIECKUX PEIIETOK anmMasa, rpadura, QpymiepeHa; 03HaKOMIICHHE € TIPOIIECCOM a/IcOpOInn
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM MPOTHBOTa3a; MojiyueHue, coonpaHue,
pacrno3HaBaHHE U U3YUYE€HUE CBOMCTB YIJIEKUCIIOrO ra3a; IpOBEJeHHE KaueCTBEHHBIX PeaklMii Ha KapOoHaT- U
CHJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHMS; O3HAKOMIICHUE C MPOAYKIIMEH CUITMKATHON
MIPOMBIIIJICHHOCTH; PeLICHHE SKCIIEPUMEHTANILHBIX 3a71a4 Mo TeMe «BakHel1e HeMeTalIbl U UX

COCAMHCHUA.
MeTauiibl M1 UX COeTMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKIX HJIIEMEHTOB — METAJUIOB HA OCHOBAaHUU HX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. M. MenzaeneeBa u crpoeHust aromoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBA3b U METANIMYECKAsi KPUCTAINIMYECKAs peIETKA. DIEKTPOXUMUYECKUN P
HanpspKeHUH MeTayuioB. @U3ndeckue U XMMUYecKHe cBoiicTBa MeTauioB. O01ue criocoOb! MOayYeHUs
MeTasoB. [ToHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOoppo3uu. CriiaBsl (cTamb,
9YT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie MeTaibl: osoxkeHue B [lepuonnueckon cucreme xumuueckux amnemeHToB . M. Menaeneena;
CTpOCHHE UX aTOMOB; HaXOXJIeHHE B npupoze. Puznyeckue 1 XUMUIECKHE CBOICTBA (Ha pUMepe HATPUS U
Kanust). OKCUabl U TUAPOKCUBI HATPUS U Kanud. [[puMeHeHre nenoYyHbIX METaIOB U UX COEIMHEHUM.

[IlenoyHO3eMENBHBIE METAIUTBI MArHUM M KaJIbLH: TTOJI0KEeHHE B [leproinueckoi cucteMe XMMUYECKUX
anemenToB JI. . MenzeneeBa; CTpoeHre UX aTOMOB; HAX0XKACHHUE B pupoae. Pu3ndeckue 1 XUMUIECKUE
CBOMCTBa MarHus U Kayiplus. BaxHeime coequHeHus Kanblus (OKCHI, TUIPOKCU, coH). XKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [lepuonnueckoit cucreMe xumudeckux 3nementoB /1. 1. Menneneesa; crpoenue
aToMa; HaxoxaeHue B npupojie. dusnueckne u XMUMUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOWMCTBA
OKCHJIA ¥ THJIPOKCUA ATTFOMUHUS.

Keneszo: nonoxenue B [leprnoguueckoii cucreme xumuieckux aieMeHToB . 1. Menaeneesa; ctpoeHue
aToMma; HaxoxJeHue B npupoje. Gusndeckne 1 XUMUYECKHE CBOMCTBA xkene3a. OKCUIbI, THIPOKCUBI U COJIH
xene3a(ll) u xeneza(Ill), ux coctas, CBOMCTBA U TOJTyYECHHE.

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMy METAIIJIOB | CIIJIAaBOB, UX (PU3NIECKUMU
CBOMCTBaMMU; H3yUYEHHE PE3YJIbTATOB KOPPO3HH METAIIOB (BO3MOKHO HCIOJB30BaHUE BUAEOMATEPUAIIOB),

0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/IAa KAIbLIMs M HATPUs C BOAOH (BO3MOXKHO MCIIOIb30BaHUE



BHJIEOMATEPHAIIOB); UCCIEAOBAaHUE CBOMCTB KECTKOM BOABL; MPOIECCa TOPEHUS XKelle3a B KUCIOPOe
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX pEeaKLUi Ha HOHBI
(Maruus, KanbIys, aTroMUHUS, uHKa, xkene3a(ll) u xxenesa(Ill), meau(1l)); HabmoneHue u onucaHue
MIPOLIECCOB OKpAIIMBAHUS IJTAMEHN HOHAMU HATPUSl, KUl U KaJbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); UCCIIETOBAHNE aM(POTEPHBIX CBOKWCTB THIPOKCH 1A ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BaxkHeire MeTaibl U UX COeIUHEHUS ).

XHMMHA M OKpYsKaoIas cpeaa

HoBble maTepuainel 1 TexHOIOrMU. BeniecTBa u MmaTepralibl B HOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe UCTIOIh30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOrax U OTpaBiieHUsIX. OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XMMHUUYECKOE 3arpsi3HEHNE
OKpYy>Karolen cpebl (mpenenbHas qonycrumas konuentpanus seuiectB — [1JIK). Poias xumun B perienun
IKOJIOTHYECKUX TIPOOIEM.

[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MepepabOTKH, UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: U3yueHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIaBbl METAJJIOB, TOJIMMEPHbBIE
MaTepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MexnpeaMeTHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCYILECTBISIETCS Yepes3
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK U MOHATHUMH, SBISIOIINXCS CUCTEMHBIMU /TS
OTJIENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 1[UKJIa. Peann3anus MeXnpeaMETHbBIX CBA3EH NPU U3yUYEeHUN
XMMHUU B 9 Ki1acce OCYLIECTBISETCS Uepe3 UCI0JIb30BaHNe KaKk OOIIMX €CTECTBEHHO-HAYyYHbIX ITOHITUH, TaK U
MOHATUH, SABJISAIOIIMXCS. CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKIIA.

OO011re ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUS, AaHAJIU3, CUHTE3,
KJaccu(ukanus, NepuoAnYHOCTb, HAOJII0IEHUE, SKCIIEPUMEHT, MOJECITUPOBaHNE, U3MEPEHHE, MOJIEb,
SBJICHUE, TAPHUKOBBIHN 3((eKT, TEXHOIOTUsl, MaTepHUab.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PaJHOAKTUBHOCTbD,
MOJIEKYJIa, JIEKTPUUECKU 3apsi, TPOBOIHUKH, OJYIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUIMUECKAs PEIIETKA,
CIIaBbl, PU3NYECKNE BEIMUUHBI, €AUHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI,
Comnnue.

buonorus: porocunres, qpixanue, 6nochepa, sKocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, IT0JIE3HBIE UCKOMAEMble, TOIIIIUBO,
BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3yuenne xumuu B §-9 Kiiacce HampaBiIeHO HA TOCTHKEHUE 00 yJaIOIIMMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOT'O 00I11eT0 00pa30BaHuUsl JOCTUTAIOTCS B X0O/I€
o0y4eHHs XMMUU B €IUHCTBE y4eOHOM U BOCIIUTATENbHOI esiTenbHOCTH Opranu3aiiy B COOTBETCTBHH €
TPaIULIMOHHBIMU POCCUICKMMHU COLMOKYIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMU, IPUHATHIMU
B 00IIIECTBE NMPaBUIaMHU U HOPMaMU TIOBEJIEHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIIO3HaHUs, CAMOPa3BUTHUS
U COLIMAIN3aIiK 00y4JaroIUXCs.



JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE€ B YACTH:

IIaTproTHYecKOro BOCIMTAHUS

1) LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEIUIO,
MMOHMMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KU3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTHU BIIA/IETh
JOCTOBEPHOU HH(OPMAITHEH 0 ePEAOBBIX JOCTKEHHUSIX U OTKPHITHIX MUPOBOM M OTEUECTBEHHOW XUMHUH,

3aUHTCPCCOBAHHOCTHU B HAYUYHBIX 3HAHUAX 00 YCTPOI;'ICTBG Mupa u O6IJ.[CCTBa;

I'paxxnaHckoro BocnuTaHus

2) mpeAcTaBIEHUs O COLUAIBHBIX HOPMaX U MPaBUJIaX MEXIJIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIeI0BaTEIbCKON, TBOPUECKON 1
APYTUX BUAAX EATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH IIPH BHINOJIHEHUH
yueOHBIX, TTO3HABATENBHBIX 33144, BBITOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN y4EOHBIX POEKTOB,
CTpeMJIEHHI K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOILU B MpoLiecce 3TON y4eOHON AesaTeNbHOCTH; TOTOBHOCTH
OLICHMBATbH CBOE IOBEJCHUE U ITOCTYIIKM CBOMX TOBAPUILEH € IO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C

y‘léTOM OCO3HaHUA HOCJ'IC,I[CTBI/Iﬁ ITIOCTYIIKOB;

IleHHOCTH HAYYHOI'O MO3HAHMS

3)  MHUPOBO33PEHUYECKHUX IPEICTABICHUI O BELIECTBE M XUMHYCCKON PEaKIHH,
COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIFOIIMX OCHOBY JUIsl IOHUMaHUS
CYIIHOCTH Hay4HOH KapTHHBI MUPa; MIPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOJIBI,
B3aMMOCBA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4)  mo3HaBaTEJbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHHI 110 XUMHHU, HEOOXOTUMBIX
JUI100bSICHEHNS HAa0JIt01aeMBbIX IIPOLIECCOB U SIBJICHUM;

5) mno3HaBaTelbHON, MHPOPMAIIMOHHOW M YMTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIC
HaBbIKOBCAMOCTOSITENIbHOM pabOThl ¢ yUEOHBIMU TEKCTAMM, CIIPABOYHOMN JIUTEPATYPOM, TOCTYITHBIMU
TEXHUYECKHMU CPeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYUEHHIO M TO3HAHUIO, JIFOO03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
KcaM00Opa30BaHUIO, POEKTHOM U MCCIIeI0BATENbCKOM 1€ TEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

®opMHUpPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HAaHHUA OHCHHOCTU KU3HU, OTBETCTBCHHOTI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH Ha 3I[OpOBI>H71
00pa3 *KHU3HU, OCO3HAHMS TOCIIEICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJId,
HapKOTHUKOB, KYpEHHUsI), HEOOXOAMMOCTH COOJIIO/IEHNUS TPaBHJI OE30MIaCHOCTH MPH OOpAIIEHUH C
XUMHUYECKMMH BEIIECTBAaMH B OBITY M pealibHON KU3HH;

Tpyaosoro Bocnutanust

8) nHTepeca K MPaKTUYECKOMY W3YYEHUI0 podeccuil U Tpyia pa3IMyHOro poja, yBaXeHUeE K TpyLy U
pe3ysbTaTaM TPyI0BOil 1eATENbHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110
XUMHHU, OCO3HAHHOTO BBIOOpA MHIUBHUIYaJIbHON TPACKTOPUU MPOJOJKEHUSI 00pa30BaHUs ¢ yUETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHOMN
npo¢eCcCHOHATIBLHOM IeSTETbHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUI; TOTOBHOCTH aJallTHPOBATHCS B
npodeccuoHanbHOM cpene;

IK0JOrHIeCKOro BOCIUTAHUSA

9)  9KOJIOTHYECKH IIe]IECO00Pa3HOr0 OTHOMICHHUS K IPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3eMJyie, OCHOBE
e€cyIecTBOBaHUS, TOHUMAaHUS [IEHHOCTH 3/IOPOBOTO U O€30MMacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJTFOICHHUS
MpaBWJI OE30MaCHOTO TOBEICHUS TIPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIHSIX, YIPOXKAIOIIUX 370POBBIO

M KM3HHU JIIOJICH;



10) cmocoOHOCTH NPUMEHSTh 3HAHHS, TTOJTy4aeMble IPH U3YYCHUU XHUMUH, JUIsl pEIICHNUS 3a/1ad,
CBSI3aHHBIXC OKPYKAIOIIEH MTPUPOTHON CPEIOM, MOBBIIIEHUS YPOBHS YKOJOTHUYECKON KYJIbTYPhl, OCO3HAHUS
rJ1I00aJIFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IyTel X pelleHusl IOCPEICTBOM METOJ0B XUMUM;

11) 95KOJIOTHYECKOTO MBILUICHHS, YMEHUS PYKOBOACTBOBATHCS UM B TIO3HABATEIBbHOW, KOMMYHHUKATHBHOM

HCOIMAJIbHON IIPaKTUKE.

METANIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4HbIe MOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PAKT, CUCTEMA, ITPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHHUH U3
ATHUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIEIOCTHONW HAyYHOU KapTUHE MHpA, U YHUBEpCaIbHbIC
yueOHbIe NeiicTBUs (MT03HABATEIbHBIC, KOMMYHUKAaTUBHBIC, PETYISTHBHBIE ), KOTOPbIe 00ECTIeYNBAIOT
(dbopMHpOBaHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JESTEIbHOCTH.

MeTtanpenmeTHble pe3yiabTaTbl OCBOEHUS 00pa30BaTEIbHON IPOrpPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IEHUE
YHUBEPCAIbHBIMU I103HABATEIbHBIMU JIEUCTBUSIMHU, B TOM YUCJIE:

ba3oBbIMM JT0rH4eCKHUMH /1eiiCTBUSIMH

1)  yMeHHEeM HUCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIICHHS TIPH OCBOCHUHU 3HAHHIA: PACKPHIBATH
CMBICIIXUMUYECKHUX MTOHATUHN (BBIICIATH UX XapaKTePHbIC MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C IPYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 OOBSICHEHHSI OTACNBHBIX ()aKTOB U SBJICHUIA; BHIOMPATh OCHOBAHUS
Y KpUTEPUU JJI KIACCU(PUKAIIMY XUMUYECKUX BEIIECTB U XUMUUYECKHUX PEAKIIUii; YCTAaHABIUBATh
MIPUYMHHOCIIEACTBEHHBIE CBSI3U MEXy 00bEKTaMH U3YUYEeHHUSI; CTPOUTD JIOTHUECKHUE PacCyKICHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, [T0 aHAJIOTHH); Ie1aTh BBIBOJIbI U 3aKIIOYCHHUS,

2)  yMEHHEM MPHUMEHSATH B MPOIECCE MO3HAHUS TOHATHUS (ITPEIMETHBIC U
MeTanpeIMETHbIE),CUMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOIb3yeMbIe B XUMUH, PEOOPA30BBIBATH IIIHPOKO
MIPUMEHSAEMbIEC B XUMUU MOJICIIbHBIE TTPEICTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKast
dbopMyna U ypaBHEHHE XUMUYECKON PEaKIIUi — MPHU PelIeHUH Y4eOHO-T03HABATENbHbBIX 33/1a4; C YIETOM
ATUX MOJICIBHBIX MIPEJACTABICHHUH BBISIBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN U3Y9aeMbIX
00BEKTOB — XUMHUYECKUX BEUIECTB M XUMUYECKHUX PEAKIIHIi; BBIABISATH OOIINE 3aKOHOMEPHOCTH,
MIPUYUHHOCIIEICTBEHHBIE CBS3U U MIPOTUBOPEUMSI B H3y4aeMbIX MPOLIECCaX U SIBJICHUSX; TIPEIaraTh
KPUTEPUH IS BBISIBJICHHSI STUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHii; CAMOCTOATEIHHO BEIOMPATH CIIOCOO
pereHust yueOHOM 3aa4n (CpaBHUBATh HECKOJILKO BAPUAHTOB PELIEHUsI, BHIOMPATh HAanOoJIee TOIXO0 SN ¢
Y4ETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB);

ba3zoBbIiMH HcCIIeT0BATENIBLCKHMH A€ CTBUSIMH

3)  yMeHHEM HCIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TMO3HAHUS, & TAKIKE
BKQ4eCTBE OCHOBHI JIsl JOPMUPOBAHUS THITOTE3HI 10 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

4)  npuoOpeTeHHe OMbITA MO TUITAHUPOBAHHIO, OPTaHU3AIMH U TIPOBEICHUIO YUEHUUIECKUX
IKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 XOJ0M IMPOIECcca, CAMOCTOSATENBHO IPOTHO3UPOBATH €TI0 Pe3yibTar,
dhopmynupoBaTh 0000IIEHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUSI, COCTABIISATh
OTYET O MPOIETaHHOM padoTe;

PadoTroii ¢ ungopmanuei

5)  yMmeHHeM BBHIOMpPATh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH HHOOPMALIUIO Pa3INIHBIX BUIOB U
(dbopMITpeicTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIONYJIsipHAasl TUTEpaTypa XUMUYECKOTO
coJiep KaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;



6) yMeHHEM NMPUMEHSTH Pa3IHUHbIC METOJbI U 3aIIPOCHI MPHU MOUCKE U 0TOOPE HH(POpMAIHU
MCOOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BHITOJIHEHHUSI y4EOHBIX U TO3HABATENIbHBIX 33]a4 OIpe
JeNEHHOTO THIIA; TPHOOPETEHUE OMBITAa B 00JIaCTH UCIIOJIB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh OMTUMAIBHYIO (pOopMy TipeicTaBiIeHusI HHPOPMAIIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIMSIMH;

7)  yMEHHEM HCIOJb30BaTh U aHAJTM3UPOBAThH B MPOIIECCE YUCOHON M UCCIICA0BATEIILCKOM
NesITeIbHOCTUMH(OPMALIHMIO O BIUSHUH POMBIIIICHHOCTH, CETLCKOT0 X031CTBA U TPAHCIIOPTA HA
COCTOSIHHE OKPYKArOLIEH IPUPOJHOU Cpebl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeiCTBUSIMH

8)  yMmeHumeM 3a1aBaTh BOIPOCH (B X0/ JUAIOTa M/HIM JUCKYCCHH) II0 CYIIIECTBY 00CYKIaeMOi
TEMBIL,(pOPMYITHUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHLHO BBITTOJHEHUS TIPEUI0KCHHOHN 3a1a4u;

9) mnpuoOpeTeHHe OMbITa MPE3CHTAIUH PE3YJIbTATOB BHITOJHEHUS XUMUYECKOT0 IKCIIEPUMEHTA
(;1abopaTopHOro OMmbITa, TA00PATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOW CO CBEPCTHHKAMHM MTO3HABATEIIBHOM U
HCCIIEIOBATEIbCKOUICSTEILHOCTH MTPH PEICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta O0IInX
HWHTEPECOB M COTJIACOBAHMS MO3HUIINN (00CYXICHHSI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS

COBMCCTHBIX HeﬁCTBHfI, OIIPCACIICHUC KPUTCPHUCB I10 OLICHKE Ka4CCTBa BBIITOJITHCHHOM pa6OTBI nu ,Z[p.);

YHuBepcaibHbIMU PeryjasiTUBHbIMU AeHCTBUSAMH

11) yMeHHEM CaMOCTOSITEIbHO ONPEICISATh 1S AeITeIbHOCTH, TJIAHUPOBATD,
OCYIIECTBIISATh,KOHTPOJIUPOBATH U TIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIIbHOCTD, BHIOMPATh
Haubosee 3¢ heKTUBHBIE CTIOCOOBI pelieHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIHHO
COCTaBJIATh WU KOPPEKTUPOBATH MPEI0KEHHBIN AJITOPUTM JECUCTBUI MIPU BBINOJIHEHUH 33JIaHUI C
y4€TOM TOTYYSHHsI HOBBIX 3HaHUN 00 N3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIECHUBATh
COOTBETCTBUE ITOJYUYEHHOI'0 PE3YJIbTaTa 3asBJICHHOMN LEIH;

12) yMeHHEeM UCTIONIB30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpe/IIaraéMbie B YCJIOBUH 3alaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOEHUIO 00513aTEILHOIO COJIEp KaHuUsl, YCTaHOBIIEHHOTO IaHHOU
IIpUMEPHON paboyeil mporpaMMoii, BEIJEINISIOT: OCBOCHHbBIE O0YYAIOLUIMMUCS HAYy4YHbIE 3HAHUS, YMEHUS U
Croco0bl AeHCTBUH, criennduyeckre A MpeAMETHON 001acTH «XUMUS», BUABI IEITETLHOCTH 110
MIOJIYYE€HHUIO0 HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALNU, TPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CHTYyalUsX.

[IpenMeTHbIe pe3ynbTaThl OTPaXKaroT CPOPMUPOBAHHOCTD Y 00YUAIOMIUXCS CIEAYIOIUX YMEHHI:

8 KJIACC

1)  packpwvieamsv cmblci OCHOBHBIX XMMUYECKHX TTOHATHUI: aTOM, MOJIEKYIIa, XUMUYECKUH JJIEMEHT,
MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOJHOPOAHAS ), BAJIGHTHOCTb, OT
HOCHUTEIIbHAs aTOMHAs M MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
JIOJIS1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, KjJaccu(uKaus peakiuii: peakuuu
COEIMHEHMS], pEaKLIUU Pa3yIoKEHNUs, PeaKIMK 3aMEILEHHs, peaklluu 0OMeHa, 9K30- U SHA0TEPMUYECKUE
peakimu; TermnoBoi 3 ekt peakuuu; sApo aToMa, HIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAalIb, panyc
aToMa, XUMUYECKas CBS3b, MOJIAPHAs U HETOJISIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHUOH,

pacTBop, MaccoBast JIOJIs BelecTBa (MPOLIEHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;



2)  unIoCmpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATHH (CM. 1. 1) U IPUMEHSITh 3TH
TIOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHI;

3)  ucnonvzosamv XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHUsS (POPMYJI BELIECTB M yPaBHEHHI
XUMHUYECKHUX PEaKIIHii;

4)  onpedensimb BAIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIICHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COCTMHEHMSX; IIPUHAICKHOCTH BELIECTB K OMPEAEIEHHOMY KJIacCy COSMHEHUH 110
dbopMynaM; BUJ XUMAYECKOW CBSI3U (KOBAJICHTHAs! M MOHHAS) B HEOPTAHHMYECKUX COCIMHCHMSIX;

5)  packpwisams cmwicn Tepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX NoJIokeHus B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHUSI MAaCChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh TabIn4Hyto Gpopmy [leprogmueckoii cucTemMbl
XUMHYECKHUX JIEMEHTOB: Pa3NdaTh MOHITHS «TJIaBHAs moarpymma (A-Tpymma)» U «moOdoYHas MmoArpyIina
(brpymnma)», Manbie 1 OoJblIMe NepUO/Ibl; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B Ta0IHIIE
«IIepuoanueckas cucrema XuMuyeckux 35emMeHToB /1. 1. MenieneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apAll sSApa, 00IIee YHCIO SJIEKTPOHOB U
pacnpesielieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) knaccupuyuposams XUIMUYECKUE IICMECHTBI; HEOPraHMUECKHE BEIIECTBA; XUMUICCKUE PEaKIUH (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETIOBOMY dPQEKTY);

7)  xapaxmepuzosams (onucvléams) OONIME XMMUYECKHE CBOWCTBA BEIICCTB PA3INYHBIX KJIACCOB,
MOATBEPIK1ast OTIMCAHNUE TIPUMEPaMH MOJICKYJISIPHBIX YPABHCHH COOTBETCTBYIOIIMX XMMHUECKUX PEaKIINN;
8)  mpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYeCTBEHHOTO COCTaBa; BO3MOKHOCTH

MPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUSX;

9)  gblYUCHAMB OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKON peakInu;

10) npumernsims OCHOBHBIE OTIEPALIMU MBICITUTEIILHOM JEITEIbHOCTH — aHAJIN3 ¥ CUHTE3, CPAaBHEHHE,
0000111eHIe, CUCTEMATH3AIIHNIO, KITacCU(UKAIIHIO, BHISIBICHHE IPUYMHHO-CIICICTBEHHBIX CBSI3eH — ISt
W3YYCHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIN; €CTECTBCHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJISTTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

11) cnedosams mpaBUIIaM TOJIL30BaHHST XMUMUYECKOM IOCYI0U 1 1aDOPaTOPHBIM 00OPYIOBaHHEM, a
TaK>Ke TIPaBIJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH ¢ MHCTPYKIIUSIMH IO BBITTOJTHEHUIO
1a060PaTOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYSHHUIO U COOUPaHHIO Ta3000pa3HbIX BElIeCTB (BOAOPOIA U
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C ONpEAEIEHHON MacCOBOM J0J€l pacTBOPEHHOTO BEIECTBA;
TUTAHUPOBATh U MTPOBOAUTH XMMHUECKHE HKCIIEPUMEHTHI 110 PacliO3HABAHUIO PACTBOPOB IIENOYEl U KUCIOT C
MTOMOIIIBIO UHIUKATOPOB (JTaKMycC, eHONPTANICHH, METHJIOPAHK U . ).

9 KJIACC

1)  packpwvieamsv cmblci OCHOBHBIX XMMUYECKHX ITOHATHI: XUMUYECKHH DJIEMEHT, aTOM, MOJIEKYJIa, NOH,
KaTHUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD, IEKTPOOTPHUILIATEIBHOCTh, CTEIIEHb
OKHCJICHHS, XUMUYECKasl peaKusi, XUMHUYECKast CBSA3b, TEMIOBOM 3(h(PeKT peakunu, MoJb, MOJISIPHBINA 00BEM,
PacTBOp; JIEKTPOIUTHI, HEIEKTPOIUTHI, SIEKTPOIUTHYECKAs UCCOLUAIMS, peaKIIMi HOHHOTO OOMeHa,
KaTaJn3aTop, XMMUUYECKOE paBHOBECHE, 00paTUMble U HEOOpaTUMBbIE PEaKIIUH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHE,
AJUIOTPONHsL, aM(POTEPHOCTh, XUMHUECKas! CBSI3b (KOBAJIEHTHAsI, MOHHAs, METAJUIMYECKast ), KpUCTAJTMUECKast
pemérka, Koppo3usi METAJJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW peaKIuu, MPEAETbHO JTOMyCTUMAas
koHueHTpauus (ITJIK) Bemecrna;



2)  unIoCmpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATHH (CM. 1. 1) U IPUMEHSITh 3TH
MIOHSTHS IIPU ONMCAHUM BELLIECTB M UX IIPEBPAILCHUN;

3)  ucnonv306amv XUMUYECKYIO CHMBOJIMKY ISl COCTAaBJICHHS ()OPMYIT BEIECTB U YpPaBHEHHIHA
XUMUYECKHUX peaKIuii;

4)  onpedensimp BaJCHTHOCTD U CTCIICHb OKUCIICHHS XUMUYECKHX JIEMEHTOB B COCIMHEHUSX Pa3INYHOTO
COCTaBa; MPUHAJICKHOCTD BEIIECTB K OMPENCIIEHHOMY KIIacCy COeIMHEHHH 1o (hopMyiiam; BUJ XUMHUYECKOM
CBSI3U (KOBaJIEHTHAs!, NOHHAs, METAJUIMYECKAs) B HEOPTaHUUECKUX COCTUHEHHUSAX; 3apsi HOHA 110 XUMUYECKOI
bopmyIie; xapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COEJUHEHUH, TUIl KPUCTAJUINYECKON
PELETKN KOHKPETHOTO BELIECTBA;

5)  packpwisams cmeicn [eproandeckoro 3akona J{. . MenzeneeBa 1 1eMOHCTPUPOBATh €ro
MOHMMAaHHMeE: ONUCHIBATH M XapaKTepU30BaTh Tabmuunyo popmy [leproanueckolt cHCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3iINyaTh MOHATHA «TJIaBHAs nmoArpynna (A-rpynma)» u «modouyHas noarpymnmna (b-rpynma)y,
MaJible ¥ OO0JIbIINE NEPUO/Ibl; COOTHOCUTH 0003HAYEHUS, KOTOPbIE HUMEIOTCS B IEPUOIUUECKOM Tabuue, ¢
YHCIIOBBIMU XapaKTEePUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apAf sijipa, odriee
YHCII0 3JIEKTPOHOB U PacHpeielIeHNe X IO 3JIEKTPOHHBIM CJI05M); OOBSACHATH O0LIME 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpejesax MajblX IE€PHUOI0B U TJIaBHBIX IOArPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) Kkraccuguyuposams XUMIUYECKUE IIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMUUECKUE Peakuu (110
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY P QEKTY, 10 M3MEHEHUIO CTEIICHEH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7)  xapaxmepuzosams (OTHCHIBATD) OOIINE U CHICHIU(DUICCKHE XMMUYECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILECTB, MOATBEPKAasi ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKUii;

8)  cocmasnsame ypaBHEHUS JICKTPOIUTHYCCKOM TUCCOIUALIMYI KUCIIOT, IEIOYCH U COJICH; TIOIHBIC 1
COKpaIllEHHbIE YPAaBHEHUS peakiii HOHHOr0 0OMEeHa; YpaBHEHUS peakifii, HOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IMYHBIX KJIACCOB;

9)  packpvieamb cyuHOCMb OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMIA TTOCPEICTBOM COCTABIICHHS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

10) mpoeHozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3ZMOXKHOCTH MPOTEKAHUS
XMMHMYECKUX TPEBPAILECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) ewiuucHAMb OTHOCUTEIILHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MAaCChl BELIECTB; MACCOBYIO JOJTO
XMMHYECKOI'0 3JIEMEHTa 10 pOopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacu€Tel [0 YpaBHEHUIO XUMUYECKON peaKLuy;

12) creoosams npaBUiIaM NOJIb30BAHHUS XUMHUYECKO MOCY/I0M 1 JTa0OPaTOPHBIM 000PYIOBaHUEM, A
TaKXe MpaBuiIaM 0OpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKLUSMU 11O BBIITOJHEHHIO
71a00PATOPHBIX XUMUUECKHX OIBITOB IO MOJIYYEHHUIO U COOMpPaHUIO T'a3000pa3HbIX BEUIECTB (aMMHUAKa U
YTJIEKHUCIIOTO Ta3a);

13) nposooums peakyu, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpUI-, OpoMUA-, HOIUI-, KapOoHaT-, hocdaT-, CHIIUKAT-, Cylab(aT-, THAPOKCHI-UOHBDI,
KAaTHOHBI aMMOHMSI ¥ HOHBI M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

14) npumensims OCHOBHBIE ONIEPAIINU MBICIHTEILHON AEATEIEHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3aIIMIO, BBISIBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH — I U3YUEHHs CBOICTB
BELIECTB U XUMUYECKHUX PEaKIIHii; eCTeCTBEHHO-HAyYHbIE METO/ bl TIO3HAHUS — HaOII0/IeHUE, U3MEpPEHUE,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJinuecTBo yacon
HaunmeHoBaHue pa3aesioB U TeM MPOrPaMMbl
Ne DJIeKTpoHHbIe (11 pPoBbIe) 00pa3oBaTeIbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHBIE NpaKTHYecKne
pa6oTsI padoThI
Paznen 1. IlepBoHayanbHble XHMHYECKHE OHATHSA
1.1. | Xumust — BakHast 061aCTh €CTECTBO3HAHUS U PAKTHYECKOM 1eSITeILHOCTH YeJ0BeKa 5 0 2 https://uchi.ru/teachers/Ik/main
1.2. | BemecrBa 15 1 0 https://uchi.ru/teachers/lk/main
H XUMHMYeCKHe peaKiuu
Uroro no pazaeny 20
Pazznen 2. BaxHelilue npeAcTaBUTed HEOPraHMYECKUX BellleCTB
2.1. | Bo3nyx. Kuciopoa. Ilonsitue 06 okcnaax 5 0 1 https://uchi.ru/teachers/lk/main
2.2. | Bogopon. 5 0 1 https://uchi.ru/teachers/Ik/main
IlonsTHE O KHCIOTAX U COJISIX
2.3. | KosimuecTBeHHbIE OTHOMIEHHS] B XHMHH 4 0 0 https://uchi.ru/teachers/lk/main
2.4. | Boga. PactBops!l. ITonsitne 06 ocHOBaHHSIX 5 0 1 https://uchi.ru/teachers/lk/main
2.5. | OcHOBHbIE KJIACCHI HEOPTAHWUYECKUX 11 1 1 https://uchi.ru/teachers/lIk/main
coeanHeHuit
HUroro no pazaeny 30
Paznen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucremMa Xumuueckux iementon /I. M. MenjeieeBa.
Ctpoenue aToM0OB. XuMu4eckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHI
3.1. | Mepnoanuecknii 3akon u [lepnognyeckas cucrema xumudeckux 31ementos JI. U. Menneneesa. Ctpoenune | 7 0 0 https://uchi.ru/teachers/Ik/main
aroma
Ne | HanmeHoBaHMe pa3esioB M TeM NPOrpaMMbl KounuecTBo yacos DJieKTPOHHbIE (1M POBbIe) 06pa3oBaTe/ibHbIE PecypChl

n/n

BCEro | KOHTPOJIbHbIE PadoThI

NpaKkTHYecKue padoTbl

Paspen 1. BemecTBo u XUuMHYecKHe PeaKIul

1.1. | IloBTOpeHue u yriayd1eHne 3HAHUIT OCHOBHBIX Pa3/le/IoB Kypca 8 Kiacca 5 1

https://uchi.ru/teachers/lk/main

1.2. | OcHOBHbIe 3AKOHOMEPHOCTH XMMUYECKUX PeaKiuii 4 0

https://uchi.ru/teachers/lk/main




3.2. | Xumnueckas cBsi3b. OKHCIIHTEIHLHO-BOCCTAHOBHTEIbHBIE PeaKINH 8 https://uchi.ru/teachers/lk/main

Hrtoro no pasneny: 15

PesepBHOe Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

9 KUIACC

1.3. | DnekTpoanTuyeckasi Auccounanus. XuMH4YeCKHe PeaKIHU B PacTBOpax 8 1 https://uchi.ru/teachers/lk/main

Hroro no pasnery 17

Pazgen 2. HemeTa/liIbl M UX COCTHHEHUS

2.1. | O6umas xapakTepucTHKa XuMH4YeCKUX 31eMeHTOB VIIA-rpynmnet. ['ajnorenst 4 0 https://uchi.ru/teachers/lk/main

2.2. | O6umas xapaKTepucTHKA XUMHYeCKHX 2J1eMeHToB VIA-rpynnbl. Cepa u e€ coenHeHust 5 0 https://uchi.ru/teachers/lk/main

2.3. | Ofmas xapaKTepuCTHKA XHMHYECKHX 371eMeHTOB VA-rpynnsl. A30T, pocdop u ux coexnHeHust 7 0 https://uchi.ru/teachers/lk/main

2.4. | Ofmas xapaKTepHCTHKA XUMHYECKHX J1eMeHToB IVA-rpynnsl. 8 1 https://uchi.ru/teachers/lk/main
Vriaepoa u KpeMHHIA U UX COCAHHEHHS

Hroro no pasueny 24

Pazaen 3. MeTa/lIbl M MX COCAMHEHUS

3.1. | OGuue cBoOWCTBAa METAJLIIOB 4 0 https://uchi.ru/teachers/lk/main

3.2. | BaHelne MeTALIbI H HX COeAUHEHHUST 16 1 https://uchi.ru/teachers/Ik/main

Hroro no paszeny: 20

Pazgen 4. Xumusi u OKpy:Kawomas cpena

4.1. | BemecrBa H MaTepHaJIbI B )KH3HHU YeJI0BeKa 3 0 https://uchi.ru/teachers/Ik/main

Hroro no paszaeny: 3

PesepBHOE Bpemst 4




OBIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne | Tema ypoka Bupel, popmbl
M KosmmuecTBO yacos Abl, Gop
n/n KOHTPOJISI
BCEro
KOHTPOJIbHBIE | MPaKTHYecKue
padoThI padoTsI

1. 1 0 0 VYcTHBIHI 0Ipoc;
[Ipeamer xumuun. Posib XuMuu B )KU3HU
YenoBeKa.MeTonbl H3y4eHHUsT XUMUAN

2. 1 0 0 YeTHbI# onpoc;
ArperatHble COCTOSTHUS BEII[ECTB.

HucTsle BELECTBA U CMECH.

3. 1 0 1 [IpakTuueckas
[Ipaktuueckas padota Nel. . [IpaBuia paborta;
paboThI B 1a00OpaTOPHH U IPUEMBI
oOpartieHus ¢ J1abopaTOPHBIM
00opyIoBaHUEM.

4. | ®usnyecKue U XUMHYCCKHUE SIBICHUS. 1 0 0 YcTHBI ompoc;

5. 1 0 1 [IpakTnueckas
[paktuueckas padotsl Ne 2. Paznenenue pabota;

(v v b
cMmeceil (Ha mpuMepe OYUCTKY ITOBapEHHOM
COJIN)
6. 1 0 0 VYcTHBIH ompoc;
ATOMHO MOJIEKYJISIPHOE YICHHE.
XUMHYECKUE IJIEMEHTHI
7. | 3HaKu XUMHYECKHX DJIEMEHTOB 1 0 0 YcTHBI ompoc;
8. 3HaKH XUMHUYECKUX 3JICMECHTOB 1 0 0 N
ITucemennsIi
KOHTPOJIB;

9. | Xumnueckue GpopmMyist 1 0 0 VYcTHBIH ompoc;

10. | Xumuueckue HopMyItbl 1 0 0 TectupoBanue;

11. | BaseHTHOCTH 1 0 0 YcTHEI ompoc;

12. | BanentHocTh 1 0 0 .

ITuceMenHbIit
KOHTPOJIB;
13. | Xumuueckue peakiuu 1 0 0 YcTHBIH ompoc;




14.

XUMHUYECKUE PEAKIIUU

ITnceMeHHBIN
KOHTpOIIb;

15. | Xumuueckue peakuuu YcTHBIH o1poc;

16. | Xumuueckue peakuuu TectupoBanue;

17. | Tumbl XUMHYECKHUX PEAKITHI YcTHEII ompoc;

18. | Tumpl XUMUYECKHMX PEaKIIUi .

IIucemenHsIi
KOHTPOJIb;

19. .
[ToBTOopenue n 0600IIEHUE TEMBI. [MucemeHHbIH
[loaroroBka Kk KOHTPOJIBHOU padoTe KOHTPOJIb;

20. KonTponbHas
KonTponbras pabora Nel P

pabora;
«[lepBoHayanbHBIE XUMHYECKHE
TOHATHSDY

21. | Bo3gyx u ero coctaB YcTHBIH ompoc;

22. | Kucnopon YcTHBIH ompoc;

23. [IpakTnueckas

IIpaktuueckas padoraNe 3 [Tomyuenue, pabora;
coOupaHue U paclo3HaBaHUE KHUCIOPOIa.

24. | Okcumsl YcTHBI onpoc;

25. | TerutoBoii 3¢ (heKT XUMUIECKON PeaKInu Tectuposanue;

26. | Bogopon YcTHBIi ompoc;

27. [IpakTnueckas
[Ipaxtuueckas padora: Ne 4. [lomydenue u patora;

b
coOupaHue BOAOPOIa, U3yUEHHE €TO
CBOMCTB.

28. | Kucnotsr YcTHbI onpoc;

29. | Kucnorsr TectupoBanue;

30. | Conu .

ITucemennsIi

KOHTPOJIb;




31.

KonundgecTBo BemecTBa

ITucemenHbIN
KOHTPOJIb;
32. .
. IIucemenHsIi
ModsipHBIi 00beM ra3000pa3HbIX BEIECTB
KOHTPOJIb;
33. | Pacuérbl Mo XMMUYECKUM YpaBHEHUSIM .
IIucemenHsIi
KOHTPOJIb;
34. | Pacu€Thl IO XMMHUYECKUM YPaBHEHHSIM .
ITuceMennbIit
KOHTPOJIb;
35. |Bona. YcTHBIH ompoc;
36. | OcHoBaHus YcTHBIH ompoc;
37. B Tectupopanue;
PacTtBopsl. MaccoBas 101 paCTBOPEHHOTO
BEIIEeCTBa
38. [IpakTuueckas
I[IpakTudeckas padora: Ne 5. pabora;
IIpurorosneHue pacTBOPOB € ONPEACIEHHON
MAaccOBOM J10JI€H PaCTBOPEHHOTO BEILIECTBA.
39. . TectupoBanue;
O60011eHne u cucTeMaTH3alMs 3HAaHUH 110
Teme 3,4,5
40. YcTHBI ompoc;
Knaccudukaus HeopraHu4eCKux
coequHenuit. OKcuabl:KiIaccuuKanus u
CBOICTBa
41. | OcHoBaHus: KnaccU(pUKaLUs U CBOMHCTBA VYcTHBIH ompoc;
42. | OcHoBaHus: KnaccU(pUKaLUs U CBOHCTBA TectupoBanue;
43. | Kucnotsl: kaccu(puKaius 1 CBOWCTBA YcTHBIH ompoc;
44. | Kucnotsl: knaccudukamnms 1 CBOWCTBa TectupoBanue;
45. | Conu: knaccuuKanysi U CBOMCT VYcTHbIH ompoc;
46. | Comu: knaccu(UKanys U CBOMCT TectupoBanue;
47, YcTHBIM o1poc;

I'eneTnueckas CBS3b MCIKAY KJIaCcCaMU
HCOPraHNYCCKUX BEUICCTB




48.

Oo6o06maronmii ypok o teme «OCHOBHBIC [IpakTuueckas
KJIACCHI HEOPTaHUYECKHUX COCTUHEHUIN pabora;

49, KouTposnbHas
[IpakTuueckas padora: Ne 6. Pemenne patora;
AKCIIEpUMCEHTAIBHBIX 337a4 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAaHUIECKHUX
COCTMHEHHI ».

50. YcTHBIH ompoc;
KonTposnbHas padora no teme «OCHOBHBIC
KJIACCHI HEOPTaHUYECKHUX COCMHCHUIN «

I'eneTnueckas CBS3b.».

51. . YcTHEI ompoc;
EcrtecTBeHHEBIE CEMENCTBA XUMUUECKUX
3JIEMEHTOB. AM(OTEPHOCTb.

52. Y CTHBIN 0Mpoc;
Otkpeitue /1. 1. MeHnaeneeBsiM poc;
[Tepunonnueckoro 3akoHa.

53. | OcHOBHBIE CBE/IEHHSI O CTPOCHUH aTOMOB. YcTHBIi ompoc;

54, YcTHBIH ompoc;
CrtpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB

55. N
[leproamueckas cucreMa XUMHUIECKIX IIucrMeHHBIH
anemenToB JI. 1. MenpaeneeBa KOHTpOJIb;

56. TectupoBanue;
XapakTepucTUKa XUMUIECKOTO 3JIEMEHTa Ha
OCHOBAHHHM €TI0 MOJIOKEHUS B
[Tepuonuueckoit cucteme

57. VYcTHBIH ompoc;
3nauenue [lepuoarueckoro 3aKoHa u
[leproamueckoit CHCTEMBI XUMUYECKHIX
anemenToB JI. 1. MenaeneeBa

58. | UoHHas xuMHYecKas CBI3b .

IInceMeHHBIN
KOHTPOJIb;

59. | KoBajieHTHas XUMHUYECKasl CBSI3b YcTHBIM o1poc;

60. TectupoBanue;
KoBaneHTHas HEMOJISIpHAS U TIOJIIpHAS
XHMHUYECKas CBSI3b

61. | CreneHb OKHCICHHS YcTHBIN o1poc;

62. YcTHEI ompoc;

OKHCIUTETBHO - BOCCTAHOBUTEIIbHBIE
peakuu




63. 1 0 0 N
OKHUCIUTENBHO - BOCCTAHOBHUTENBHBIC [MuckrMmeHHBIH
peaxkuu KOHTPOJIb;
64. 1 0 0 VYcTHBIHR 0Ipoc;
O06001menne 1 CUCTeMaTH3aIUS 3HAHHH 110
TemaM «llepruoanueckuii 3aKoH U
[leproamueckas cucreMa XUMHUIECKIX
anemeHToB [[.1. Menneneesa u ctpoeHue
aToMa» U «CTpoeHHE BEIIEeCTBa.
OKHUCITUTENHHO - BOCCTAHOBHUTEIIbHBIC
peakuuu
65. 1 1 0 Kontponbuas
Kontponbnas padotaNe4 mo temam pabora;
«ITepuoandeckuii 3aKOH U
[leproamueckas cucreMa XUMHUIECKIX
snemeHToB [[.W. MenneneeBa u cTpoeHue
aToMa» u «CTpoeHHe BEIIecTBa.
OKHCAUTETHFHOBOCCTAHOBUTEIHHBIC
peakum»
66. | Pezepn 1 0 0
CamooneHka ¢
HCIIONIE30BaHUEM
«O1eHoYHOrO
JIMCTaY;
67. | Peseps 1 0 0
CamoorieHka ¢
HCIIOJIb30BaHUEM
«O11€eHOYHOT 0
JUCTay;
68. | Pezepn 1 0 0
CamoorieHka ¢
HCIIOJIb30BaHUEM
«OLEeHOYHOT 0
JTUCTaN;
OBUIEE KOJIMYECTBO YACOB I10 68 3 6
I[NPOI'PAMME
9 KIIACC
Ne | Tema ypoka KomMuecTBo YacoB Buasbl, popmbl
n/n KOHTPOJIA
BCero
KOHTPOJIbHBIE | IPAKTHYECKHe
padoTsI padoTsI
1. 1 0 0 YcTHbI onpoc;

KJ'IaCCI/I(l)I/IKaL[I/Iﬂ HCOPraHM4YCCKUX BCHICCTB U

HUX HOMCHKJIATypa




2. [MuceMeHHBIH
Krnaccudukanums XuMU4ecKuX peakiuii: mo KOHTPOJIb;
COCTaBy W YHCIy PEarupyIOMINX U
00pa3yIomuXxcs BEUIECTB, MO TEIUIOBOMY
a¢dekTy, 1Mo arperaTHOMy COCTOSTHHUIO
pearupyronmx BeecTs

3. IMuceMeHHBIH
Knaccudukanus XuMUIeCKUX peakiuii: mo KOHTDOJIB;
00paTUMOCTH, IO U3MEHEHHIO CTCIICHEH
OKHUCJICHUS 3JIEMEHTOB, 110 UCIIOJIb30BAHUIO
KaTajam3aTopa.

4, . YcTHBIN 0Mpoc;
[lonsiTHE O CKOPOCTH XUMIYECKON PEaKITHHL.

Karanu3

5. KonTponbHas
KonTtposnbHas pabora Nel mo teme paGora;

(v b
"[loBTOpeHme 1 0000IIEHNE CBEICHUIT ITO
Kypcy 8 kiacca. XUMHYECKHE peaKkuu"

6. | DmekTponHMTHYEeCKas TUCCOIUAIIHS YcTHBI onpoc;

7. YcTHBI ompoc;
OCHOBHBIE TIOJIOKEHUST TEOPUU
anekTponuTHaeckoit quccormarym (T3 /1)

8. .
OCHOBHBIE MOJOXKEHUS TEOPUU ITucemenHsId
anexTpoauTHaeckoi qucconuanmu (TI]]) KOHTPOJIb;

9. < . ITuceMeHHsbIi

UMUYECKHE CBOMCTBA KUCIIOT KaK KOHTPOJIB,
ANeKTpoMTOB. OOIINE XUMUIECKHE
CBOMCTBA KUCJIOT

10. .
MonekynspHble ¥ HOHHBIE (TTOTHBIE U [TucrmeHHBIH
COKpaIIEHHbIE) ypaBHEHUS PEaKInii. KOHTPOITb;

11. . . .
XuMH4ecKre CBOMCTBa OCHOBAHUH Kak [TucrmeHHBIH
BIEKTPOIUTOB KOHTPOJIb;

12. . N .
XUMHUYECKUE CBOMCTBA COJIEH Kak ITucemenHbIN
AIEKTPOIUTOB KOHTPOJIb;

13. | [ToHsATHE O THAPONIH3E COJICH N

ITucrMenHbIM

KOHTPOJIb;
14. | IloHnarue o TUAPOIN3E COJICH .

ITucrMeHHbIM

KOHTPOJIb;




15.

[Ipaxtrueckas padora 1. Pemmenue
SKCTIEPUMEHTAITBHBIX 337124 110 TEME
«QNEKTPOIUTHIECKAS TUCCOIHAIUS

IIpakTruueckas
paborta;

16. . YcrHblit orpoc;
O06o01IeHue u cucTeMaTu3anys 3HaHU| 110
TeMe «XMMHUYECKHE PEaKIMU B PaCTBOPax
3IIEKTPOJIUTOB

17. KonTponbHas
Kontponbhas padota Ne2 mo teme paora;

b
«XVMHYECKHE peaKklui B pacTBOpax
3JIEKTPOJIUTOB

18. | OOmias xapakTepUCTHKA HEMETAILJIOB YcTHEI ompoc;

19. YcTHBIH ompoc;
OOm1as xapaKTeprCTHKA SIEMEHTOB
VIIA-rpynmsr — rajxoreHoB

20. | CoenuHeHuUs raJoreHoB o

ITucemenHsId
KOHTPOJIb;

21. [IpakTryeckas
[Ipaktuueckas padora 2. [Tomyuenue pabota;
COJIIHOM KHCIIOTHI U U3yYEHHUs €€ CBOMCTB

22. YcTHBIH ompoc;
OOmias xapakTepuCTHKA 3IIEMEHTOB
VIArpynnsr — xanskoreHos. Cepa

23. | CepoBoaopon U cyabGUIbI YcTHBIi ompoc;

24. | CepoBonopon U cyab(huabl TectupoBanue;

25. | KucnoposHbie coeiMHEHHS CephI YcTHBI o11poc;

26. .

[IpakTuueckas padora 3. M3yueHune cBONUCTB IIpakTuueckas
CEepHOU UKUCIIOTHI pabora;

27. YcTHbI onpoc;
OOmias XapaKTepHCTHKA XUMUYECKUX
3meMeHTOB VA-Tpymmsl. A30T

28. | AMmuak. Connt aMMOHUS .

[IucemenHbIN
KOHTPOJIb;

29.

[Ipaktuueckas padora 4. [lonyuenne [IpakTnueckas
aMMHaKa M U3yueHHe €r0 CBOWCTB pabora;




30.

Kucnopoaubie coeTuHEHHS a30Ta.
Oxcunsl a3ora.

YcTHBIN ompoc;

31. VYcTHBIHR 0Ipoc;
A3oTHCTas KHCIIOTa M HUTPUTHL. A30THas
KHCII0Ta, €€ MOJTyYeHHe U CBOMCTBA.

Hurtpatsl

32. TectupoBanue;
A30THUCTast KUCIIOTa U HUTPUTHL. A30THAS
KHCII0Ta, €€ MOJTyYeHHe U CBOWCTBA.

Hurtpatsi
33. | Docop u ero coenuHEHUSI .
IIucemenHsIi
KOHTPOJIb;

34. YcTHBIH ompoc;
OO01mas XxapakTepUCTHKA SJIEMEHTOB
IVArpynmnel. Yraepon

35. | Kucnopomusie coeqHeHns yriieposa N

ITuceMenHbIit
KOHTPOJIb;

36. [IpakTruyeckas
[IpakTuueckas padora 5. [lonyyenue paGoTa;

b
yriekucioro rasza. KauectsenHas peakius
Ha KapOOHAT-UOH

37. . YcTHBI ompoc;
Kpemnuii u ero coenunenust. CTEKIO0.

IlemenT.

38. | CunukaTHas NPOMBILUIEHHOCTD VYcTHBIH ompoc;

39. [IpakTuueckas
[IpakTuueckas padora 6. Pemenne P

pabora;
9KCIIEPUMEHTANIbHBIX 33a4 110 TeMe
"Hemeramns"

40. .
O0606111eHME 10 Teme «HemeTaiuisl 1 ux IIucrMeHHBIH
COETMHEHHSDY KOHTPOJIb;

41.

KonTponbHas padora Ne3 o Teme « KonTponbHas
Hemeramnsn pabora;
42. YcTHEI ompoc;

[TonoxxeHne METAIIOB B IEPUOAMICCKOM
CHUCTEeME XUMHUYECKUX demMeHToB .M.
MengeneeBa. MeTtammdyeckas CBs3b.
dusnyeckue CBOMCTBA METAJIJIOB.

CIutaBbl METAJUIOB




43.

HaxoxeHue MeTaiioB B MPUPOJIC U 00IIue
CHOCOOBI MX TIOTYYCHHUS

YcTHBIN ompoc;

44, N
HaxoskmeHre MeTaioB B IPUPOJIE U OOIIHe ITucrMenHbIi
CHOCOOBI MX TIOTYYCHUS KOHTPOJIb;

45, . VYernslii onpoc;
XuUMHUYECKUE CBOHCTBA METAILIIOB. Psij
AKTUBHOCTH ( DIICKTPOXUMUYUCCKUN PSIJT
HaIpsHKECHUH ) METaJIOB

46. VYcTHBIH 0Ipoc;
OO0mas XxapakTepUCTHKA 3JICMEHTOB
[Arpynmst

47. IInceMeHHBIN
[IemouyHble MeTaUIBI: HAXO0XKICHHE B KOHTPOJT;
npupojie, PU3NIECKHE U XUMUICCKHE
CBOMCTBa

48. TIuceMeHHBIH
Bakueiinme coian mea09HBIX METAIOB, HX KOHTPOJIb;
3HAYEHHE B MIPHUPOJIE M KU3HU YEIOBEKA.

49. o TIuceMeHHbBIH

KCHJIbI U TUJIPOKCHIBI YHBIX
CHU[ APOKCUBI IICIO KOHTPOIJIb,
MeTaJuioB. [[puMeHeHue MeN0YHbIX
METaJIIOB
50. | O6mas xapakrepuctuka IIA-rpynmsl VYcTHBIH ompoc;
51. IInceMeHHBIH
Baxneiimme cony mer09H03eMeTbHBIX KOHTPOJIb;
METaJIJIOB, UX 3HAYCHHE B TIPUPOIC U HKU3HU
yenoBeka. KapOoHaThl 1 ruIpOKapOOHATHI
KaJTbIUS
52. n
[IpakTuueckas padora 7. XKEcTkocTs BOBI U IIpakTuueckas
METO/TbI € YCTpaHeHUs pabora;
53. | AJFOMUHHMIA U €T0 COSIUHEHMS .
ITucemennsIi
KOHTPOJIb;

54. | XKene3o0 u ero coeqUHCHUS .
ITucemenHbIN
KOHTPOJIb;

55. | Keneso B mpupose YcTHBIH ompoc;

56. YcTHBIi o11poc;

Koppo3ust MmeTamioB u criocoOb! 3alUThl OT
Heé




57.

Mertabl B ipupoJie.

YcTHBIN ompoc;

58. |IlonsTHE O METANITYPTUH VYcTHBIH ompoc;
59. [IpakTuueckas
[Ipaktnueckas padora 8. Pemenue P
pabora;
AKCIIEPUMEHTAIBHBIX 337124 0 TEME «
MeTaiisl 1 BX COETMHEHUS
60. | O6o6IeHue 3HaHMI TIO0 TeMe «MeTaltb» .
ITuceMennbIit
KOHTPOJIb;
61.
KonTposnbHas padora Ne 4 1o teme « KonTponbHas
MeTamie pabora;
62. YcTHBIH ompoc;
Xumus 1 310poBbe. bezonacHoe
KCIIOJIb30BAHUE BEIICCTB U XMMUYECKUX
peaxiuii B ObITY
63. | XuMHU4ecKuii COCTaB TUTAHETHI 3eMIIs YcTHBIH ompoc;
64. . VYernslii onpoc;
OxpaHa OKpy>Karolen cpesibl OT
XUMHYECKOTO 3arpsa3HeHus. Poib xumuun B
PEIICHUH 3KOJIOTMUECKUX MPOOIIeM
65. | Peseps
CaMoo11eHKa ¢
WCTIOJIb30BaHUEM
«OLEHOYHOT 0
JUCTAY,;
66. | Peseps
CaMoo11eHKa ¢
WCTIOJIb30BaHUEM
«OLEeHOYHOT 0
JTUCTaN;
67. | Peseps
CamooneHka ¢
UCTIOJIb30BaHUEM
«O11eHOYHOTO
JUCTay;
68. | Pezepn

CamoorieHka ¢
HCIIOIB30BaHUEM
«O1EeH0YHOTI0
JIACTAY;




OBUIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

8 KJIACC

Xumus. 8 knacce/I"abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe oo6mectBo «M3narenscTBo
«IIpocBenieHuey;
BBenure cBoil BapuaHT:

9 KJIACC

Xumus. 9 kinace/I'abpuensa O.C., OctpoymoB W.I'., CragkoB C.A., AkipoHepHoe o01ecTBo «M31aTenbCTBO
«IIpocsemenue»;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

1. Xumus. 8 xknacc. YueOnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Ciagkos).

2. «Xumwusi». Paboune nporpammel. [Ipenmernas munus yueonukos O.C. 'abpuensna, U. I'. Octpoymosa,
C.A. Cnankosa. 8-9 kmaccel: yue0. mocodue i 0011eo0pa3oBaTeIbHBIX OpraHU3alnii: 0a30BbIi YPOBEHB /
O.C. I'abpuensn, C.A. Cnaakos 3. Pabouas terpanb. 8 kinacc (aBropsl O. C. I'abpuensn, C. A. Cnankos).
4. Tetpaap ams 1a00paTOPHBIX OIBITOB U MpakTHuecKux padboT. 8 kiacc (aBropel O. C. ['abpuensu, U. B.
AKcEHOBA).

5. [IpoBepounsbie U KOHTPOJIbHBIE paboThL. § Kinace (aBTopsl O. C. I'abpuensn, U. B. Tpuryouak).

6. Xumus B TecTax, 3aadax u ynpaxaenusx. 8 kiacc (aBroper O. C. 'abpuensu, 1. B. Tpuryogax).

9 KJIACC

1. Xumus. 9 xknacc. YueOnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Crnagkos).

2. «Xumust». Paboune mporpammel. [Ipenmernas muaust yaeoaukoB O.C. abpuensaa, U. I'. Octpoymosa,
C.A. Cnankosa. 8-9 xiaccel: yueb. nocobue Juist 001ieoopa3zoBaTeIbHbIX OpraHu3aluii: 6a30BbIil ypOBEHb /
O.C. I'abpuensn, C.A. CnankoB 3. Pabouas terpans. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos).
4. Terpanp a7 1a0OPaTOPHBIX OMBITOB U MpakTHYECKUX paboT. 8 kiacc (aBTopsl O. C. 'abpuensy, 1. B.
AxkcéHoBa).

5. IlpoBepounsle 1 KOHTpoOJbHBIE paboThl. 9 Kinacc (aBropsl O. C. ['abpuensn, Y. B. Tpury6yak).

6. Xumus B TecTax, 3ajadax u ynpaxaenusx. 9 kiacc (aBropst O. C. 'abpuensu, 1. B. Tpuryoyax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

8 KJIACC

http://www.chemnet.ru ["azera «Xumusn» u caiit aus yautesst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Enunas komnekuus L{OP: [Ipenmernas komnexuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSI.
Komnexmus Poccuiickoro obiieodpa3oBarenbHoro noprania http://experiment.edu.ru AJIXUMUK:
caut JL.IO. Anmux6epoBoit http://www alhimik.ru Beepoccuiickast omummnuaza mKoJIbHAKOB IO
xumuu http://www.chemistry.ru JlucraniimonHast O1MMITMaAa IO XUMHUH: TeIEKOMMYHUKAITHOHHBIN
00pa3oBaTeNbHBIN MPOEKT



http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHIIMOHHBIC SBPHCTHYECKHE OJTMMIIHAIBI 110
XUMUU

http://www eidos.ru/olymp/chemistry 3anumarensnas xumus http:// www 104.webstolica.ru
Knaccudukanus xumuueckux peakuuii http://classchem.narod.ru KonTpen — Xumus ans Bcex: yueOHO-
WHGPOPMAIMOHHBIH caiT http://www. nanometer.ru OHIIaiiH-CITPABOYHUK XUMHUYECKHIX 3JICMCHTOB
WebElements http://webelements.narod.ru [TonynsipHast OnbimroTexa XUMUYIECKUX IEMEHTOB http://n-
t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC 1 clTpaBOYHBIC MaTepHaibl 110 XuMuH http://www. alhimikov. net
Caiit Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru Caiit «BupryanpHas XumMuueckas
mikosay http://maratakm.narod.ru Caitt «Mup xumum» http://chemistry. narod.ru XuMuK.py: caiiT o
xumun http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGHbIe 1 cripaBouHbBIe MaTepHAaIIbI
http://www himhelp.ru Xumus: Marepuansl « Bukumeaun» — cBOOOTHOM SHIMKIIOTCIUN
http://ru.wikipedia.org/wiki/Xumust Xumust 1y BceX: WILTIOCTPUPOBAHHbBIE MaTepHalIbl IO OOIIEH,
OpraHu4eckoi u Heopranuueckoir xumuu http://school-sector.relarn.ru/nsm Xumus u sxusns — XXI Bek:
HAYYHO-TIONYJISIPHBIN >KypHaI http://it-n.ru/communities.aspx?cat no=4605&tmpl=com LlIkonpHUKaM O
XUMHH: CalT XuMuueckoro gaxkynsrera Antl'Y http://www chem.asu.ru/abitur DnexTpoHHas
OubIMOTEeKa IO XUMUHU M TEXHUKE

http://rushim.ru/books/books.htm DnekTpoHHas OuOIHOTEKa y4eOHBIX MaTEPHAJIOB 110 XUMHHU Ha TIOPTAJIe
Chemnet http://www.school2.kubannet.ru Dunuknonenus «IIpupona nHayku»: Xumus
http://elementy.ru/chemistry

9 KJIACC

http://www.chemnet.ru ['azera «Xumusi» u callT [y yautens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomrekmus LIOP: [Ipenmernas komnexumst «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE KCTIEPUMEHTHI: XUMusl. Kosmekus
Poccuiickoro obuieobpazoBarenbHoro noprana http://experiment.edu.ru AJIXUMUK: caiit JI.1O.
Anuk6eponoii http://www alhimik.ru Becepoccuiickas onummnuaa mKoJIbHUKOB MO0 XUMUHU
http://www.chemistry.ru JlucTaHIMOHHAs OTUMIIMAJA [0 XUMHHU: TEIEKOMMYHHUKAIIMOHHBIH
oOpazoBarenbHbIN TPoeKT http://www.edu.yar.ru/russian/projects/predmets/chemistry /luctaniinonssie
HBPUCTHYECKUE OJTMMITUA/IBI TT0 XUMHHU

http://www eidos.ru/olymp/chemistry 3anumarensHas xumus http://www

104.webstolica.ru Kitaccudukamus xumuaeckux peakuuii http://classchem.narod.ru

KonTpen — Xumus 115 Bcex: yueOHO-UHGOPMALMOHHBIN cailT http://www.

nanometer.ru OHy1aliH-CIPaBOYHUK XUMHUYeCKuX 31eMeHToB WebElements
http://webelements.narod.ru I[lonynsipaas 6uGnuoTeka XUMUYECKHX 3JIEMEHTOB http://n-

t.ru/ri/ps Caiit Alhimikov.net: yueGHbIE U ClIpaBOYHbIE MaTEpPHAIIbI 10 XUMHUH

http://www. alhimikov. net Caitir Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyasibHas XuMHUECKas IIKOJIA»

http://maratakm.narod.ru Caiit «Mup xumun» http://chemistry. narod.ru XuMuK.py:

CalT 0 XMMHUHU

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: ydeGHbIe 1 cripaBouHBIE MaTEPHAIIBI
http://www himhelp.ru Xumus: Marepuansr « Bukumeaun» — cBOOOTHOM SHITMKIIOTC NN
http://ru.wikipedia.org/wiki/Xumus Xumus 171 BceX: WUTIOCTPUPOBAHHBIE MaTepHaIbl O O0ILeH,
OpraHWYEeCcKO U HeopraHudeckoi xumun http://school-sector.relarn.ru/nsm Xumus u sxu3ap — XXI Bek:
HAy4YHO-TIONYJISIPHBIN >KypHa http://it-n.ru/communities.aspx?cat no=4605&tmpl=com [lIkonbHUKaM O
XUMHH: CalT XuMuueckoro gaxkynsrera Antl'Y http://www chem.asu.ru/abitur nexTponHas
OuOIMOTEKa MO XUMUHU U TEXHHUKE



http://rushim.ru/books/books.htm Dnexkrponnas Oubmuorexa yueOHBIX MaTEPUAIOB 110 XUMHUH Ha TTOpTase
Chemnet

http://www.school2.kubannet.ru Duruknoneaus «IIpupona Haykn»: Xumus

http://elementy.ru/chemistry



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJIOBAHHUE

[TopTpeTs! BbIIAIOMIMXCS XUMUKOB

Tabnuua nemoncTpanronnas «llepuonnueckas cuctema 3JIEMEHTOB

J.1. MeHnneneeBa»

Tabnuma nemoncrpanuonHas «PacTBOPUMOCT KUCIIOT .OCHOBAHHM U COJIEH B BOJE»

Tabmuubl gemoHcTpanuonHas "CTpoeHue BemecTa'

Tabnuupl feMoHCcTpanoHHas " XUMUYECKUE peakinu"

KapTel-uHCTpYKIIMK 1711 IPAKTUYECKUX 3aHITUH 110 XuMuHU -1 1kiaccoB

Tabmauue! ""Buasl XuMuueckux cBszen”

Tabnuus! "[Iponeccsl OKUCIEHUSI-BOCCTAHOBIICHUS "

MeTtoaudeckoe pykoBoacTBo (Mcmonp3oBaHue yaeOHOT0 000pyI0BaHMSI Ha TPAKTUIECKUX PabOTax)

OBOPYJAOBAHME VIS TPOBEAEHUSA ITPAKTUYECKUX PABOT

CrnupToBKa j1abopaTtopHast JuTast

[lItaTuB 1ab0OpaTOPHBIA XUMHUUECKUN

Jlocka Juist CYIIKH MOCY/IbI

[Tnutka snexTpuueckas JaboparopHas

KoMruiekT MepHOit mocy/ sl

[Tpubop 11st ONBITOB MO XUMHHU C JIEKTPUIECKHUM TOKOM
Anmnapat aJisi IpoBeAeHUA XUMHUYecKuX peakiuid AIIXP
[Tpubop I HIUTFOCTPAITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIIHMA
I'oprouee cyxoe

Jloxkka 11 C)KUTaHus BEIIECTB

Habop stukerok camoxieromuxcs (J1a00paTopHbIif)
[Tpubop 11 MLTIOCTpAIK 3aKOHA COXPAHEHHSI MAacChl BEILIECTBA
ITpobupxka 14*120

[Tpobupka 16*150 xumuyeckas

Ha6op Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lllenoun"

Konnexuus "llxana tBEpmoctu"

Ha6op Ne 9BC "O6pa3oBanre HEOPraHMUECKUX BEIIEeCTB"
Ha6op Ne 11C "Conu a5 AeMOHCTpAlUK OTBITOB"
Ha6op Ne 22BC "UnaukaTtopsr"

MynpTUMEIUNHBIN TPOEKTOP






