MUHHCTEPCTBO ITPOCBEILEHU I POCCUMNCKOI ®EJIEPALIN

MunucrepctBo o0pazoBanus OpenOyprekoit odnactu CapakTanickuii paifon

PACCMOTPEHO
negarorudeckuM cosetom Nel

IIpotokon Nel

or "30" aBrycra 2022 r.

MOBY "Cynapuunnckas OOLI"

YTBEPXXIEHO
mupexkropoM MOBY "Cynapumackas OOI"

Ka Ca H o Bal‘loqnmcaH: KapcaHosa 3ynbus
BalikanosHa
3 P O oo 3.5.Kapcanosa
YIBUS o rmmon o e
5 a ﬁRgnoB gg‘o?:r:giﬁfo yM§TQ aBrYCTa 2022 T.

MecTononoxeHue: MecTo
ropnucaHns

Ha [ara: 2022-10-19 07:29:26
Foxit Reader Bepcus: 9.7.2

PABOYAA ITPOI'PAMMA
OCHOBHOI'O OBHIEI'O OBPA3OBAHU S
(1D 4793377)
Y4eOHoro npeamera
«XUMMUSA»

BA30BbIil YPOBEHb
(st 8-9 kmaccoB 0Opa3oBaTENBHBIX OPTaHU3AINI)

CocraBurenb: Munubaesa 1.B.,
YUHUTETh OMOJIOTUN U XUMHH

Cynapum 2022r






MNOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamMma mo Xxumuu 11 00y4aromuxcs 8-9 kiaccoB cocTaBieHa Ha OCHOBe TpeboBaHMil K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTebHOM MporpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus,
npezcTaBieHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO OOIIEro
o0pa3oBaHus, ¢ Y4ETOM paclpeiel€HHBIX 110 KilaccaM IIPOBEPSIEMbIX TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOMN NPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
IPECTAaBICHHBIX B Y HUBEpCAIbHOM KOAM(UKATOpE [0 XMMHUH, a TaKKe Ha ocHOBe [IpumepHoii nporpaMMel
BOCIIUTaHMsI 00y4aroIuXcsl IPU MOJy4EeHUH OCHOBHOTO 00111ero oopasobanus U ¢ yuérom Konnenuun
npernoiaBaHust yueOHOTro rnpenmMera «XuMus» B 00pa3oBaTesIbHBIX Opranu3anusix Poccuiickoit
®denepanyy, peaau3yroluX OCHOBHBIE 00111e00pa3oBarenbHble nporpammsl (yTB. Pemienuem Kosierun
Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA «XUMMUS»

Bknan yue6HOro mpeamera «XuMHS» B JOCTHIKEHUE L1eJIeil OCHOBHOTO 00111ero 00pa3oBaHus 00yCIIOBICH
BO MHOI'OM 3Hau€HUEM XMMHMYECKON HayK{ B MIO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTUU NPOU3BOIUTEIbHBIX

CHJI OOIIIECTBA U CO3/IaHUH HOBOW 0a3bl MaTE€pUAIbHOMN KYJIbTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK PAacIpoCTpaHuiIa CBOE BIMSHUE HA Bce 001aCTH
YeJI0BEYECKOr0 CyIIECTBOBAHMUS, 3aaJ1a HOBOE BUJCHUE MUPA, CTAJIa HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM KU3HU OOILIECTBA: 3HAHUE XUMUU CIIY>)KUT OCHOBOH 1151
(opMUpPOBaHNS MUPOBO33PEHHUS YEIOBEKA, €0 NMPEACTABICHUI O MaTepUaIbHOM €MHCTBE MUPA; BAXKHYIO
POJb UrpatoT GOpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOITPEBPAILICHHUSIX YHEPTUU U 00 IBOITIOIHH
BEIIIECTB B MPHUPOJIC; COBPEMEHHAsI XUMHUsI HAlIpaBJIeHa Ha PEIICHHE TTI00AIBHBIX MPOOIeM YCTOWIHBOTO
Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKON, MUILEBOM U IKOJIOTHYECKON O€30IacHOCTH, TPodiIeM
3/IpaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B miane counann3anuu OHO SBISETCS OJHUM U3 YCIOBUH (popMHUpoBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4eJI0BEKY XUMHUECKUE 3HAaHUS HEOOXO0IMMBI JJIsl MPUOOpETeHHs O0IIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIFOILIETO YBEPEHHO TPYIUTHCS B COLIUYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT00Opa3HOU
KHU3HHU 001IeCTBa, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOT'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 37J0POBBIO
JIPYTHX, K OKpY’KaroIel IPUPOHON cpenie, A TPaMOTHOTO MOBEAEHUS IPU UCTIOIb30BaHUM Pa3IMYHbIX
MaTEepUaIOB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xumuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCS. 0Q30BBIM 110 OTHOILIEHUIO K CUCTEME O0ILEro
XHUMHUYECKOro o0pa3zoBanus. [103TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO peaiu3yeT NPUCYIIHE 00IeMy
XUMHUYECKOMY 00Pa30BaHUIO KIIIOUEBBIE IIEHHOCTH, KOTOPHIE OTPaXKaIOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
UH/IMBUYyalIbHBIE TOTPEOHOCTH. DTUM ONpeAEsieTcs CYIIHOCTh 00IIel cTparerut 00y4eH s, BOCIIUTaHUS U
pa3BUTHS 00YUAIOIIKUXCS CPEICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yyenue npeameta: 1) cnocoOCTBYeT peaan3anii BO3MOKHOCTEH ISl caMOpa3BUTHS ¥ YOPMHUPOBAHHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YHKIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIa/l B ()OPMHUPOBAHUE
MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTENILHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IOBCEITHEBHON
XKHU3HH, TaK U B TPOPECCUOHATIBHOM IEATEIbHOCTH; 3) 3HAKOMHT €O CHEIM(PUKON HAyYHOTO MBILICHUS,
3aKJ1aJIbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIs1a HA €IMHCTBO MPUPO/IBbI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO ONCHHOCTHOI'O OTHOUICHUA K CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOJIC, K UCIIOBCKY,
BHOCHT CBOH BKJIQ/I B 9KOJIOTHUECKOE 00pa30BaHUE MIKOJIHLHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJBICTCA MEAArOrnuCCKU aAalITUPOBAHHBIM OTPAKCHUCM 6a30130ﬁ HAayYKH XMMHU HaA OHpCI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc Xxumun 0CHOBHOH IIKOJIBI OPHEHTHPOBAH HA OCBOCHHUE 00YJAIOIIUMHUCS OCHOB HEOPTaHUYECKOM

XMMHHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTIENbHBIX 00BEKTaX OPTaHUIECKON XHUMHUU.

Crtpykrypa conepkanus rpeaMera copMUpoBaHa Ha OCHOBE CUCTEMHOTO MOX0/1a K €ro U3y4YeHHIO.
CopepxaHue CKJIAAbIBACTCS U3 CUCTEMBbI MMOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHIATUN
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1I. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUI 00
AIEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBOpax. TeopeTruueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE IMIUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOTHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH IMMPAKTUYCCKOI'0 IPUMCHCHUSA U IMOJTYYCHHUA N3YUaCMbIX BCIICCTB.

Takas opraHn3amust cojep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupOBaHUS y 00yHarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO U METOJ]aM I103HAHUS B
Hayke. BaxHO Tak)xe 3aMETUTh, YTO OCBOEHUE COJEPKAHUS Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHU 13
paHee N3y4eHHbIX KypcoB: «Okpyxkaromuil Mup», «buosorus. 5—7 kinacce» U «Dusuka. 7 Kiace.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HanpaBneHuio nepBoCTeNeHHON 3HaAUMMOCTH NPH peasin3aliii 00pa3oBaTeNbHbIX (YHKIUI TpeaMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAyKH, 3HAHUM O HAyYHBIX METOJIaX U3Y4YECHHS BEUIECTB U
XUMHUYECKHUX PEaKIMi, a Takke B (POPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C INIAHUPOBAHUEM, HAOIIOICHUEM U ITPOBEJIEHUEM XUMUYECKOTO FKCIIEPUMEHTA, COOIIOIEHUEM

IMpaBUJI 0e30ImacHoro 06paH_ICHI/I$I C BEIlIECTBAMHU B IOBCEIHEBHOM JKU3HH.

Hapsiny ¢ aTuM nienu u3ydeHus npeamera B IporpaMMe YTOUYHEHBI M CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CerogHs B 00pa3oBaHUU 0COO0 3HAYUMOM
NpU3HAETCS HAIIPABJIEHHOCTh 00YYEHHsI Ha Pa3BUTHE U CaMOPa3BUTHE TMYHOCTH, (popMHUpOBaHHE €€
UHTEJUIeKTa 1 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJOJIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS O/IHOM M3 BaXKHEUIINX (PYHKIUI yueOHbBIX PEIMETOB.

B cBs13u ¢ 3 TUM npu M3ydEeHUHU TIPEIMETa B OCHOBHOM IIIKOJIE JOMHHHPYIOIIEE 3HaUYeHNEe TPUOOPEITH TaKue

1IeJTH, KaK:

— (opmupoBaHUE HHTEIUIEKTYAIBHO Pa3BUTON JTMUYHOCTH, TOTOBOU K CaMOOOPa30BaHUIO,
COTPYHHYECTBY, CAMOCTOSTEIILHOMY NMPUHATHIO PEIIEHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO

MCHAOIINMCSA YCIIOBUAM KU3HU,



— HaIPaBJICHHOCTh OOYYCHHS HA CUCTEMATHUECKOE MPUOOIICHUE YIAITUXCS K CAMOCTOSATEIHHOU
MO3HABATEIPHOM JIeATEIbHOCTH, HAYYHBIM METOJIaM TIO3HaHHMsI, (POPMHUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

— obecrieyeHne yclIoBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaAIOLIUMUCS OIbITa pa3HO00pa3HON
NEeSATEeIbHOCTH, TIO3HAHMS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUM ), UMEIOILIUX

YHUBCPCAJIbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

— (opmupoBanue yMeHUI OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPa HA OCHOBAHHH
3HaHUH U OIbITA, IOJYYEHHBIX NIPU U3YYEHUU XUMUH;

— (opmupoBaHue y 00yyaromuxcsi TyMaHUCTUYECKUX OTHOUICHHUM, TOHUMAaHUS IEHHOCTH
XUMHAYECKUX 3HAHUHU JIJIs1 BEIPAOOTKH SKOJIOTUYECKH 11e51ecO00pa3HOro MOBEICHUS B OBITY M TPYIOBOU
JEATEIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 3710POBbs U OKPYKAIOLIEH IIPUPOIHOM CPEIbI;

— pa3BHUTHE MOTUBAIUU K O0yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHUS 00IIEUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00yUCHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme obmiero oopazoBanus « XMMHUs» IPU3HAHA 00s13aTEILHBIM YY€OHBIM IPEIMETOM, KOTOPBIH
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue orpesieHo 136 yueOHbIX yacoB — 10 2 4. B Hefento B 8 u 9 kitaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

8 KJIACC

IlepBoHayabHbIE XUHMHYECKHE TOHATHSA

[Ipenmer xumuu. Pone xuMuu B KU3HU YesoBeka. Tena u Bemecta. OU3nyecKkue CBOMCTBA BEMIECTB.
ArperaTtHoe cocTostHue BenecTB. [IoHATHE 0 METOIaxX TO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BeriecTBa U cMecu. CriocoObl pa3ieNIieHUs] CMeCeH.

ATOMBI M MOJIEKYJTBI. XMMHYECKHE JIeMEHThI. CHMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U CIIOKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi popmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCHTENbHAS aTOMHas Macca. OTHOCHUTEIbHASI MOJICKYJIsIpHAs Macca. MaccoBast 10Ist
XHMHYECKOI'0 3JIEMEHTA B COSAUHEHNH.

dusnuecKkre 1 XUMUYECKUE SBJICHUS. XUMHUUYECKas peaKIus U e€ MPU3HAKU. 3aKOH COXPaHEHUS MacChl
BEIIECTB. XUMHUUYECKHE YpaBHEeHHs. Kimaccupukamnus XUMHYECKUX peaKIuil (COeIMHEHNS, Pa3I0KEeHHUSI,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ IpaBHIaMu pabOThI B TAOOPATOPHH U
npuémaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM; U3YUYECHHE U ONKUCAaHUE (PU3UUYECKUX CBONCTB
00pa3IoB HEOPraHUYECKHUX BEIIECTB; HAOMOACHUE (PU3HUeCKUX (TUTaBICHUE BOCKA, TAsTHHUE JIbJa, PAaCTUPAHUE
caxapa B CTyIKe, KHTIEHUE U KOHJEHCAIHsI BOJIbl) 1 XUMUYECKHX (TOpEeHUE CBEUH, TPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KMCIIOTOM) SIBJICHUH, HAOJI0ICHUE U OTTMCAaHUE TIPU3HAKOB IIPOTEKAHUS
XUMUYECKHUX pPeakiuii (pa3ioKeHue caxapa, B3auMOJACHCTBUE CEPHON KUCIIOTHI C XJIOPUI0OM Oapusi,
pasnoxkenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoieicTBHE XKene3a ¢ pactBopom coiiu meau(1l));
U3ydeHHe Crioco0OB pa3fesieHus cMecel (C TOMOIIBI0 MaruuTa, (GUIBTPOBAaHUE, BEITAPHBAHHE,
TUCTHILIAIMS, XpoMaTorpadusi), IpOBEACHIE OYUCTKY IOBAPSHHOMN COJIH; HAOIIOICHUE U ONMCaHUE
PE3YJIBTATOB MPOBEACHUS ONBITA, MILTIOCTPUPYIOIETO 3aKOH COXPAHCHUS MACCHI; CO3JJaHNe MOJIeIIei
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneimue npeacraBuTe M HEOPraHM4eCKUX BelecTB

Boznyx — cmecs razos. Coctas Bo3nyxa. Kucinopon — aneMeHT u nnpoctoe BemecTBo. Haxoxnenue
KHCJIOpO/ia B IpUpoje, GU3nUecKue U XMMUYeckre cBoicTBa (peakuuu ropenust). Oxcunel. [Ipumenenne
kucaopoia. CriocoObl MOTyYeHHs KUCIOpoAa B 1abOpaTOPUH U poMbIIIIeHHOCTH. KpyroBopot kucinoponia B
npupoje. O30H — auIoTpoIHas MOIUMUKAIUS KUCIOPOIa.

TerioBoil appexT XuMudeckol peakuu, TEePMOXUMUYECKHE YPaBHEHHUS, IK30- U SHI0TEPMHUYECKHE
peakuuu. TormBo: yroias U MeTaH. 3arpsi3HeHue BO3/1yXa, yCUIeHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Boaopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B npupoae, Gu3nueckue 1 XuMHUIECKHe
CBOICTBa, MPUMEHEHHE, CLIOCOObI MoTy4YeHHs. KUCIoThl U comu.

KonuuecTBo BemectBa. Mok, MomsipHast macca. 3akoH ABoraapo. Mossipabiii 00béM Ta30B. Pacu€Tsl 1o
XUMHUYECKUM YPaBHEHHUSM.

duznueckue cBoiicTBa BoAbL. Boaa kak pactBoputens. PactBopel. HacklieHHbIE 1 HEHACBIIICHHBIE
pacTBOpBl. PacTBOpuMOCTh BeniecTs B Bojie.MaccoBast 10J1s1 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA
Bo/bl. OcHOBaHUsA. Poib pacTBOpOB B IIPHUPOJIE U B )KU3HU UesloBeKa. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHue NpUpOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanms aeopraamaeckux coequnennid. Oxcuapl. Knaccuduxaims OoKCHI0B: cOJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIE) U HecosieoOpasytone. HomeHknarypa okcuioB (MexXayHapo Has U
TpuBHasbHas). Pu3nueckue 1 XUMUYECKUE CBOWCTBA OKCUA0B. [lomyuenue okcuioB.

OcnoBanus. Knaccudukarus ocHoBaHUH: MIETOYHM U HEPACTBOpUMBIE OCHOBaHMs. HoMeHkmaTypa



OCHOBaHUH (MeXAyHapoaHAas U TpUBHAIbHAs). PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBAHUH.
[Tonmyyenue oCHOBaHUM.

Kucnotsl. Knaccuduxanus kuciaot. HomeHknaTypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS).
Du3nyecKne 1 XUMUYECKUE CBOMCTBA KUCIIOT. P aktuBHocTn MmetaiuioB H. H. bekerosa. [lonyuenue
KHUCIIOT.

Comu. Homenknarypa coneit (MexxayHapoaHasi U TpuBUalibHas ). @U3NUYECKHe U XUMUYECKHE CBOMCTBA
cosiei. [Tonmyuenue comnen.

I'enernyeckas cBsI3b MEXy KJIAaCCAMH HEOPTraHMUECKUX COEIUHEHHI.

XHUMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIPEIEIICHUE COAEP KAHUSI KUCIIOPOAA B BO3/IyX€e; IIOJyUEHHE,
coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPO/1a; HAOJII0IEHUE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalleH s ropeHus (moxapa); 03HaKoMJICHHE ¢ oOpa3iamMu
OKCHJIOB U OIIMCaHME UX CBOWCTB; MOIy4YeHUE, COOMpaHue, paclioO3HABAHNE U 3YUYEHHE CBOMCTB BOAOPOAA
(ropenmue); B3aumoeicTerue Bojgopoaa ¢ okcuaoM Meau(Il) (Bo3M0oKHO HCIIOIB30BaHKE BUACOMATEPHATIOB);
HaOI0/IeHue 00pa3IoB BEUIECTB KOJUYECTBOM 1 MOJIb; HCCieIoBaHHEe OCOOEHHOCTEH PaCTBOPEHHUS BEIIECTB
C pa3NIMYHON PACTBOPUMOCTHIO; IPUTOTOBICHUE PACTBOPOB C OMPEIEIEHHON MaccoBOil 1oyei
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTPUEM U KallblleM) (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB); ONPEAeTICHIE PACTBOPOB KUCIIOT U MIEI0YEH ¢ MOMOIIBIO HHIUKATOPOB;
UCCIIeJOBaHHE 00pa31l0B HEOPTAHUYECKUX BEIIECTB PA3IUMYHBIX KIACCOB; HAOIIOIEHUE H3MEHEHHS OKPACKU
MHAMKATOPOB B paCTBOpaxX KHUCIOT U HIeNoueii; u3yueHnue Bzaumoaericteus okcuaa menu(Il) ¢ pactsopom
CEPHOI KUCIOTHI, KUCJIOT C METaJlIaMH, peaKIMii HeHTpanu3aluu; NoJy4YeHne HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJTHOTO METaJula APYTUM U3 PAacTBOpA COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME

«Baxneimue K1accsl HEOPraHNYECKUX COCTUHEHUIN.

I[Mepuonuyeckuii 3akon u [lepuognueckasi cucrema xumMmudeckux 3jieMenToB Jl. U. MenaeneeBa.
Crtpoenne atomoB. XumMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHU

ITepBble MONMBITKY KJIACCH(PUKALIUN XUMUYECKUX J1eMEHTOB. [IoHsATHE O IpymIax CXOAHbBIX JIEMEHTOB
(LIeT0YHbIE U 11ET0YHO3EMENbHbIE METAIJIbI, FAJIOT€Hbl, HUHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yIoT
am(oTepHble OKCHJIBI U TUAPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3neMeHToB J[. . Menzaeneesa.
Kopotkonepuonnas u anmuHHOneproaHas ¢popmsl [leproanyueckoit cUCTEMBI XUMHUECKUX 3JIEMEHTOB /1.
H. Menpeneesa. [lepuozae! u rpynmnsl. GU3HYECKUNA CMBICI IIOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTponsl. CTpoeHHe 37eKTPOHHBIX 000JI0UeK
aTomoB niepBbIx 20 xumudecknx 3nemMenToB [lepuonnueckoii cucremsr 1. . MenneneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA IT0 ero nojioxkeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 TpyIIaM U repuoaam. 3Hadenue [lepuoandeckoro 3akoHa u Ilepunoanyeckon
CHUCTEMBI XUMHYECKUX 2JIEMEHTOB I pa3BUTHUS HAyKW U npakTuku. [[. 1. MenneneeB — y4€HbIN U
TpaXXIaHVH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJSIpHASI ¥ HEMOJIIPHAS ) CBS3h. DJIEKTPOOTPHUIIATEIIBHOCTD
XUMUYECKHX AIIeMEHTOB. VIOHHas CBA3b.

Crenensb okuciieHns. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponeccer okucnenns u
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH 3KCTIEPUMEHT: U3yUYeHHe 00pa3loB BEUIECTB METAJUIOB U HEMETAJNIOB; B3aMOICHCTBHE
TUAPOKCHUIA IUHKA C PACTBOPAMM KHUCJIOT U IIEJI0YEH; TPOBEACHHUE OIBITOB, HIUTIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COSIUHEHUS).

MesknpeamMeTHble CBSI3H



Peanm3arust MEXXIPEAMETHBIX CBS3EH MPU U3yUYECHUN XUMHUHU B 8 KJIACCE OCYIIECTBIICTCS Yepes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TAK ¥ TIOHITHI, SIBJISIFOIIIMXCS CHCTEMHBIMHE JJISI
OTJICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATH: HAYYHBIN (DAaKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAIU3, CHHTE3,
KJIacCU(pUKaIs, TEPUOAUIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBIICHHE.

dwusuka: MaTepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIU, U30TOIIBI, PaJIHOAKTUBHOCT,
MOJIEKYJIa, HIEKTPUUECKHUH 3apsi, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(du3nUecKre BEIMYHUHBI, CIIMHUIIBI H3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢porocunres, apixanue, ounocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIBI, TOPHBIC TIOPOIbI, OJIE3HBIE HCKOTIAEMBbIE, TOTUINBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUuMHYeCcKasi peakuus

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xummuueckux 3aemeHToB J. V. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB MEPBbIX TPEX NEPUOIOB, KaHs,
KaJIbLUS M UX COEJUHEHHUH B COOTBETCTBUU C MOJIOXKEHHEM 3J1€eMEHTOB B Ilepuoaunueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOU CBA3HU. TUIIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEMIETKU U BU/1a XMMUUYECKOH CBSI3U.

Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXTyHApOIHAS U TPUBHAIIbHAS).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSILUXCS K Pa3IMUHbIM KJIacCaM HEOPraHMYECKUX COECIUHEHUH,
IeHEeTUYEeCKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukaius XuMHUECKUX peakLui 10 pa3IndHbIM MIPU3HAKaM (110 YMCITY U COCTABY YYacCTBYIOLIUX B
pEaKIMHU BEILECTB, IO TeMJI0BOMY 3(h(eKTy, M0 U3MEHEHUIO CTEeTIeHEe OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB,
110 00paTUMOCTH, MO YYACTHUIO KaTalIu3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIH, TEPMOXHUMHUUYECKHE
YpaBHEHMS.

[TonsaTue o ckopoctu XuMu4eckoil peakiuu. [loaTue 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [IoHATHE 0 TOMOTEHHBIX U F€TEPOTEHHBIX peakuaX. [IoHsITHE 0 XUMUYECKOM PAaBHOBECHH.
@DaxTOpBl, BAUSAIOIIUE HA CKOPOCTh XUMHUUYECKOHN PEAKLIMHU U MOJIO0KEHHE XUMUYECKOTO PABHOBECHS.

OKuCINTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIINH, STIEKTPOHHBINA OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBlIeHNE ypPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C UCIIOJIB30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Teopust 3€KTPOTUTHUECKON AUCCOLMAIMU. DIEKTPOIUTHI U HE- JIEKTPOJINThL. KaTnoHbI, aHHOHBI.
MexaHu3M TMCCOLMALINY BEIIECTB C PA3IMYHBIMU BUIAMU XUMUUYECKOH cBsi3u. CTeneHb JUCCOLUAIUH.
CunpHbI€ U cl1abble IEKTPOIUTHL.

Peakuuu nonHoro oo6mMeHa. ¥ cioBus NpoTeKaHUs peakliuii MOHHOTO OOMEHa, TIOJTHBIE U COKpAIllEHHbIE
MOHHbIE YpaBHEHUsI peakuuil. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MpeICTaBICHHM 00
INEKTPONUTHYECKON nucconuanui. KauecTBeHHble peakiuu Ha HOHBIL. [loHATHE O rUApoIu3e coelt.

XUMUYECKUH KCTIEPUMEHT: O3HAKOMJIEHUE C MOJIETISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPTaHUUECKUX
BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0KHBIX BEIIECTB (XJI0pHUAa HATPUs);
HCCJIEIOBAaHHE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOHN peaklMy OT BO3/IEHCTBUS Pa3IMYHBIX (aKTOPOB;
UCCIIEIOBaHKE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCA AUCCOLMALIMH KUCIIOT, HIeJI04Yel U coneit
(BO3MO’KHO MCHOJIH30BAHUE BHIEOMATEPUAIIOB); IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIUX TPU3HAKH
NPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHME 0Ca/iKa, BBIICIEHUE ra3a, 00pa3oBaHKe BOJIbI); OIBITOB,



HWITIOCTPUPYIOMIUX IMTPUMCPBI OKUCITUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHHC, PCaKu Pa3jioKCHUA,
COGI[I/IHGHI/ISI); pacno3HaBaHuC HCOPraHMICCKUX BCHICCTB C MOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ Ha UOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.
HeMeTanasl 1 ux COCINHCHUSA

O61as xapakTepucTuka raaoreHoB. OCoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIICHHUS.
Ctpoenue u ¢pu3nyecKkue CBOWCTBA MPOCTHIX BEIIECTB — raJloreHoB. XMMHUUYECKHE CBOMCTBA HA IpUMEPE
xJiopa (B3auMOJEMCTBHE C METaJUIaMH, HEMeTallJIaMHt, [iesiouaMu ). XiiopoBoaopo. ComsiHas KUCIoTa,
XUMHYECKHE CBOICTBa, MOJIy4eHUe, MpuMeHeHue. [leiicTBre xaopa U XJIOpOBOIOPOAa Ha OPraHU3M
yenoBeka. BaxxHeilme XIopuasl U X HaX0XKJIEHUE B IPUPO/IE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENIEHU
OKHCJICHUSL.

Crpoenue u huznyecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U Cepbl. AJUIOTPOIHbBIE MOU(PUKAIIIH
KHCJIOpO/a ¥ cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBO0pO, CTpOEHHUE, (PU3NIECKHE U XUMHUUCCKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3NIECKHE U
XUMHAYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Klacca KUCIIOT U crienu(puieckne). XMMHUECKUe
PEaKIyH, JIeXKAaIue B OCHOBE MMPOMBIIIUIEHHOTO CII0co0a mosryueHust cepHoil kucnotel. [Ipumenenne. Conn
CepHOM KHCIIOTHI, KAaUEeCTBEHHAs peakius Ha Cyab(ar-uoH. HaxoxaeHue cepbl 1 e€ COeNMHEHHIA B TIPUPOJIE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMU CEePBl (KHCIOTHBIE TOK/IH, 3arps3HEHUE
BO3JlyXa U BOJOEMOB), CITIOCOOBI €TI0 MPEI0TBPAIICHUS.

OO0mmas xapakTepucTuka 31eMeHToB VA-rpymibl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIC CTCIICHU
OKHCJICHUSL.

A30T, pactipocTpaHeHue B pupo/ie, pusndeckre U XuMHueckrue cBoiicTBa. KpyroBopor azota B mpupoze.
AMMHUak, ero puznuecKrue 1 XMMUYEeCKUe CBOMCTBA, MOTy4YeHHe U mpuMeHenue. Colu aMMOHHUS, UX
dbuznyeckue 1 XuMUYeCcKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAs
KHCIIO0Ta, €€ ody4YeHue, pu3nueckne 1 XuMHUECKUe CBOMcTBa (001I1e Kak MPeCTaBUTeNIs Kiacca KHCIOT U
cneunpuyeckue). Mcrnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YI00pEHU.
XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOIIeH Cpeibl COeTMHEHUAMH a30Ta (KUCIOTHbIE 0K/, 3arpsa3HEHNe
BO3/1yXa, I0YBHI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukanuu gocdopa, hrusnyeckre u XumMudeckue cpoiicrsa. Okcun
docdopa(V) u hochopHas kucnora, pusnveckre 1 XMUMUIECKUE CBONCTBA, MoydeHue. Vcnonbp3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

O6mr1as xapaktepuctuka anemMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbBIE CTETICHU
OKHCJICHUSL.

VYraepon, aluIoTPOITHEIE MOJU(PHUKAINH, PACTIPOCTPAHEHUE B IPUPO/JIE, (PU3NIECKHE U XUMUIECKHE
cBoicTBa. Ancop6ius. Kpyrosopot yriaeposa B npupojae. OKcuabl yriieposa, ux Gu3ndecKue 1 XUMUYECKUe
CBOWCTBA, IEVCTBUE HA KHUBBIE OPTAaHU3MBI, IOJIYYEHHE U TIPUMEHEHHE. DKOJIOTHYECKUE ITPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yriepoaa(IV); rumoresa rino6anbHOT0 MOTEIICHUS KIIMMaTa; TapHUKOBBIN 2P deKT.
VYronbHas KUCIOTa U €€ COIH, MX (U3NIECKHE U XUMUIECKHAE CBOMCTBA, TIOTyYeHUE U TIPUMEHEHHE.
KavecTBeHHas peaknust Ha KapOOHAT-HOHBI. Vcnonp30BaHne KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBITIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHaYaTEHBIC IOHATHUS 00 OPTAaHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX yrieposaa (MeTaH, 9TaH,
STHJIEH, alleTUJICH, TaHOJM, TIUIEPUH, YKCYCHAsI KUCII0Ta). MIX cocTaB u XuMHu4yeckoe crpoeHue. [lonsTue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OeNKax, yrieBoJgax — M UX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSTUHEHUH.

Kpemuuii, ero ¢pusznueckre 1 XuMHUUECKHE CBOICTBa, MTOJydyeHue U puMeHeHne. CoelnHEeHNs KPEMHUS B

npupojae. Odmue npeacTarieHus o6 okcuae kpeMuusi(IV) u kpemuueBou kucinore. CUITUKATHI, UX



UCIIOJIb30BAaHUE B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH. BaskHelme cTponTebHbIe MaTepHalibl: KepaMUKa,
CTEKJIO, LIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 0e30macHOro NCHOIB30BAHUS CTPOUTEIBHBIX MaTEPUAIOB
B [IOBCEJHEBHOM KU3HH.

XUMHUYECKUH IKCIEPUMEHT: U3yueHHEe 00pa3li0B HEOPraHNYECKUX BEILLECTB, CBOMCTB COJISTHOM KUCIIOTHI;
IPOBE/ICHUE KaYEeCTBEHHBIX PEaKINii Ha XJIOPUI-HOHBI M HAOIIOCHNE IPU3HAKOB UX MPOTEKAHHUS; OTIBITHI,
oTpakaromue GU3NIecKrue U XMMUIECKHE CBOMCTBA T'aJIOT€HOB U UX COSAMHEHHH (BO3MOXKHO UCIIOIb30BAHNE
BUICOMATEPHAJIOB); O3HAKOMIJIEHUE ¢ 00pa3IaMu XJIOPHUIO0B (TaJOr€HUIO0B); O3HAKOMIIEHHE ¢ 00pazliaMu
Cepbl U €€ COETMHEHUSIMU (BO3MOXHO MCII0JIb30BaHUE BUAEOMATEPUAIIOB); HA0JIIOIEHUE Mpoliecca
o0yrJIMBaHUs caxapa Moj JelcTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3y4YEeHHE XUMUYECKUX
CBOWCTB pa30aBJIEHHON CEpHON KUCIIOTHI, IPOBEACHNE KAaUeCTBEHHOH peakiy Ha cyJib(aT-uOoH U
HaOJroIeHue NpU3HaKa €€ MPOTEKaHUs; O3HaKOMIIEHUE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, Gpocdopa U ux
CoeMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPUAIOB), 00pa3LiaMu a30THBIX U (GOCHOPHBIX
yoOpeHuii; noiaydyeHue, coOupaHue, paclo3HaBaHue U U3y4YE€HUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKLIMIA HAa HOH aMMOHUS U (pocaT-uOH U U3ydYEeHUE IPU3HAKOB UX MTPOTEKAHMUS,
B3aMMO/IEHICTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3MOXHO HCII0JIb30BaHHE
BUJIEOMATEPUAJIOB); U3yUEHHUE MOJIeNIei KpUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, GpysiepeHa;
03HAKOMJIEHHE C ITPOLIECCOM a[COPOIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHUBOIa3a; Mojy4yeHue, cooupanue, paco3HaBaHUe U U3ydeHHUEe CBOMCTB YIJIEKUCIIOrO ra3a; MpoBeieHue
Ka4eCTBEHHBIX PEAKIIMA Ha KapOOHAT- M CUJIMKAT-UOHBI U N3yYeHHE TIPU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C IPOAYKLMEN CUIMKATHON IPOMBIIIIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME

«BaxHeu1e HeMETAIJIbI U UX COETUHEHUY.
MeTaibl M UX COeTMHEHUSA

OO01as xapakTepuCcTUKa XUMUYECKHUX JIEMEHTOB — METaJUIOB HAa OCHOBAHHUH UX MOJOXKEHUS B
[lepnonnueckoii cucreMe xuMuueckux annemeHToB /. 1. MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTauioB. MeTamnyeckast CBsI3b M METAITMYECKAS] KPUCTAIUIMYECKAs PeIETKA. DIEKTPOXUMUUYECKUM P
HaNpsDKEHUH MeTaluioB. OU3ndeckue U XMMHUYeCKHe CBOMCTBa MeTauioB. O01ue crnocoObl MOTyYeHHs
MeTaisoB. [ToHsATHE 0 KOPPO3UK METAIITIOB, OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOppo3uu. CIutaBsl (CTamib,
YYyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MMPOMBIILIICHHOCTH.

[Ilenounsie MeTaiuibl: onoxeHue B [lepuoanueckon cucreMe xumuueckux 3aeMeHToB /1. 1. Menneneesa;
CTpOEHHE MX aTOMOB; HaxOXAeHHe B npupoje. Puznueckrue U XMMUUYECKHE CBOMCTBA (HA TpUMeEpe HATpUs U
Kanus). OKCUAbI U TUIPOKCUIBI HATPUS U Kanus. [[puMeHeHre meaouHbIX METaJUIOB U UX COSTMHEHHUIA.

[IlenoyHo3eMenbHBIE METAJUTIBI MATHUN U KaJIbLIHIA: TIOJIOXKEHHE B [Ilepuoanyeckon cucteMe XuMHYECKHUX
anemeHToB J. 1. MenneneeBa; cTpoeHHE MX aTOMOB; HAX0XKACHUE B pupoie. PU3HUECKUE U XUMUYECKHE
CBOICTBa MarHus M Kanblivs. Baxkneimuye coenHeHus Kaablus (OKCUI, THAPOKCU, coin). KEcTKoCTb
BOJIbI U CITOCOOBI €€ yCTpaHEHUSI.

AsroMuHMiL: Tonoxkenue B [lepuoanyueckoil cucreme xumuyeckux smemeHToB . 1. Menneneena;
CTPOCHHE aTOMa; HaXOXACHHUE B mpupoae. Pu3nueckre U XUMUIECKHUE CBONCTBA ATFOMUHUS. AM(OTEpHBIE
CBOICTBA OKCHJIA U THAPOKCHUIA ATFOMUHUA.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux snmemeHToB 1. 1. Menaeneesa; ctpoenue
aToOMa; HaXOXJIeHUE B pupoje. Pu3ndecKkre 1 XMMHUYECKHUE CBOMCTBA kele3a. OKCUIbL, TUAPOKCHUIIBI U COJIA
xene3a(Il) u xeneza(Ill), mx coctas, CBOMCTBA U TTOJTyYCHHE.

XUMHAYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBAaMM; U3yUYE€HHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCUIA KAIIbIIMS U HATPHUS C BOJIOH (BO3MOKHO UCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCIIEA0OBAHNE CBOMCTB KECTKOM BOJIBI; MTPOLIECCa TOPEHUSI JKETe3a B KUCIOPO/Ie

(BO3MO’KHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNUS KAUECTBEHHBIX PEaKIUil HA HOHBI



(MarHus, Kanblus, aTFOMUHUS, HHKA, skene3a(ll) u sxeneza(Ill), meau(Il)); HabmoeHUe U oTUCaHUE
MPOLIECCOB OKPAILTUBAHUS MJIAMEHH MOHAMU HATPUS, Kalus U KaJbLUsl (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCH 1A AIFOMUHHUSI U TUAPOKCHA INHKA;

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC «Baknelimue MeTanibl U UX COCAUHCHUA)).
XUMHUSA ¥ OKPY:KAI0IIAs cpeaa

HoBele maTepuaiibl 1 TexHONIOrMU. BeniecTBa 1 MaTepualibl B TOBCEHEBHON KU3HU YEIOBEKA. XUMUS U
3710poBhe. be3onacHoe ucnoib30BaHUEe BEIIECTB U XUMUYECKUX peakiuid B ObiTy. [lepBas noMonis npu
XUMUYECKHUX 05KOrax U OTpaBiieHUsIX. OCHOBBI IKOJIOTHYECKON IPaMOTHOCTH. XUMHYECKOE 3arps3HEHUE
OKpY>Karolen cpebl (mpenenpHas qomycrumas konmeHTpanus semects — [1JIK). Pons xumuun B pemennn
IKOJIOTHYECKUX MPOOIIEM.

[TpupogHbIEC HCTOYHHUKH YTIIEBOIOPOIOB (yroiib, IPUPOIHBIN ra3, HeTh), MPOIYKTHI UX MEPEPAOOTKH, HX
POJIb B OBITY U TPOMBIIIIICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: N3yueHHE 00Pa3I0B MaTEPUAIIOB (CTEKIIO, CIUIABBI METAJIIOB, TOJTMMEPHBIE
MaTepHaibl).

MemnpenMeTHme CBA3HN

Peanuszanus MeXnpeaMeTHbIX CBA3EH NPU U3yYEHUU XUMUHU B 9 Kilacce OCYILECTBISETCS Yepe3
UCIIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATUH, TaK U MMOHATUH, ABJISIOIIMXCS CUCTEMHBIMU /IS
OTJIEJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYUYHOT0 KA. Peann3aius MexnpeAMeTHbIX CBA3el Py U3y4eHUU
XUMHUH B 9 KJIacce OCYILECTBIIAETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U
HOHATHH, SBJSAIOIINXCS CUCTEMHBIMU /ISl OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1u1re ecTecTBEHHO-HAY4YHbIE MOHATHS: HayyHbIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccuuKanus, NepuoAnYHOCTb, HAOIOACHUE, SKCIIEPUMEHT, MOJCIIMPOBAHIE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (eKT, TEXHOJIOTUS, MaTEPUAIIbI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU], U30TOIBI, PaAMOaKTUBHOCTD,
MOJIeKYJIa, YIEKTPUUYECKHUH 3apsi]l, TPOBOJAHUKH, ITOTYIPOBOIHUKH, TUIIEKTPUKH, (POTOITEMEHT, BEILECTBO,
Tes0, 00BEM, arperaTHOE COCTOSTHHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTb, KpUCTAINIMYECKask PEeLIETKa,
CIUIaBbl, GPU3NUECKHE BEIIMUMHBI, €AMHUIBI U3MEPEHHs], KOCMMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/bI,
Comnnre.

buonorus: ¢porocunres, npixanue, Ouocdepa, SIKOCUCTEMA, MUHEPATIbHBIE YOOPEHUSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbL, TOJE3HBIE UCKOIAEMBbIE, TOIIINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

I/I3yquHe xumuH B 8-9 xitacce HaIlpaBJICHO HA JOCTHUIKCHUC 06y‘-IaIOIJ_II/IMI/ICH JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPCAMCTHLIX PC3YJIbTAaTOB OCBOCHUSA yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPAMMBbI OCHOBHOTO OOIIET0 00pa30BaHuUs JOCTUTAOTCS B XOJIE
0o0y4eHHUsl XUMHUH B €JUHCTBE Y4eOHOM U BOCIIUTATENbHOU NesTebHOCTH OpraHu3aiiy B COOTBETCTBUU C
TPaAULMOHHBIMH POCCUMCKUMU COLIMOKYJIbTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00IIIeCTBE MMPaBUJIAMU U HOPMaMU MOBEEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS
U COLMAIU3AIUN 00YYarOIINXCS.

JIMYHOCTHBIE Pe3yNbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIEC B YaCTH:

IMaTpuoTHYECKOr0 BOCIIUTAHUSA

1) IEHHOCTHOT'O OTHOMLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJICIHUIO,
MOHMMAHUS 3HAYCHUS XUMUICCKOM HAYKH B )KU3HU COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOH HH(OPMAITHEH O MEePEIOBBIX JOCTIKCHUSX H OTKPBITHSIX MUPOBOH M OTCUECTBCHHON XUMUU,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'pakmaHCKOT0 BOCIIUTAHUSA

2) mpeACTaBIEHUs O COLMAIBHBIX HOPMaX U IMPaBUIIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJICKTHBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, Y4eOHO-MCCIIEA0BATEIHCKOM, TBOPUECKOM H
JIpYTUX BUJax AESITEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM A€ATEIbHOCTU IIPU BHIIOJHEHUH
y‘IC6HI)IX, II03HABaTCJIbHBIX 3aJJa4, BBIINIOJITHCHUN XUMHUNYCCKUX BKCHepI/IMeHTOB, CO3JaHNHN y‘Ie6HI)IX HpOGKTOB,
CTpeMJIeHI/Iﬂ K B3AUMOIIOHUMAHHWIO U B3aUMOIIOMOIIIA B HpOHCCCC 3T0fI y‘I€6HOI71 JACATCIIbPHOCTH, TOTOBHOCTHU
OILICHHUBATH CBOE IIOBCACHHUC N HOCTYHKI/I CBOUX TOBapI/IHIGf/'I C IIO3UIINN HpaBCTBCHHI)IX nu HpaBOBI)IX HOpM C

y4E€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

LleHHOCTH HAYYHOI'O IO3HAHUS

3) MHPOBO33PEHUYESCKHX MPECTABICHHUI O BEIIECTBE M XUMHUECKON PEaKIIM, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIMX OCHOBY /ISl IOHMMAaHUS CYIITHOCTH HayJYHOU
KapTUHBI MUPA; TIPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBI, B3aHMOCBSI35X
YeNoBeKa ¢ MPUPOIHOM CPeIo, O pOJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHHUH 110 XMMHUH, HEOOXOUMBIX JIJIsI
00BsicHEHUS HAOII0JaeMbIX MPOLIECCOB U SIBICHUI;

5) nmo3HaBarTenbHOM, UHPOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOW pabOTHI C yUeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH
CpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 0OYUSHHIO U TO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHMIO, IPOSKTHOM U HCCIEI0BATENbCKON EATETbHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

@®opMupOBaHUsI KYJIbTYPbI 310POBbs

7) OCO3HAaHHUA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHUA K CBOEMY 310POBBIO, YCTAHOBKH HA
3/10pOBBIi 00pa3 KU3HU, OCO3HAHUS MOCIIEICTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YHIOTpeOIeHUS
AJIKOTOJIs, HAPKOTUKOB, KypeHHsI ), HEOOXOIMMOCTH COOJII0ICHHUS TTpaBUil 0€30MMaCHOCTH TIPH OOPAIIEHUH C

XUMHNYECKUMU BEUIECTBAMU B 6LITy n peanbﬁoﬁ KU3HU,

TpyaoBoro Bocnuranus
8) uHTEepeca K MPaKTUIECKOMY U3y4YCHUIO MPOQECCHil U Tpy/a pa3indHOro PO, yBAKCHUE K TPYILY H



pe3yibTaTtaM TPYAOBOM AESATETLHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIeUTHOM
npodeCcCHOHATIBLHOM eATENTbHOCTH U PA3BUTUSI HEOOXOIUMBIX YMEHUI; TOTOBHOCTh a/IalTHPOBATHCS B

poheCcCHOHATBHOM Cpee;

IKOJOTHYEeCKOr0 BOCIIUTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPUPO/IC KaK KCTOUHUKY KH3HH Ha 3eMiie, OCHOBE e
CYIIIECTBOBAHWSI, TIOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a )XKU3HU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTU COOJIOICHHUS
npaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 3I0POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSAThH 3HAHUS, [TOJy4aeMble IPHU U3YYCHUH XUMUH, JJIs PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX PEIIeHUs TOCPEACTBOM METOIOB XUMUU;

11) 5KOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHOM, KOMMYHHKATUBHOM U

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlIeHayYHbIE MOHATHUS (3aKOH, TEOPUS, IPUHIIUIL, TUIIOTE3a, (PAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (GOPMUPOBATH PEICTABICHUE O LIEJIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAIIbHBIE
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIE), KOTOPhIE 00eCeYnBaIOT
(opMUpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOU
JEeSITEbHOCTH.

MetanpeameTHble pe3ylibTaThl OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMBbI [0 XUMHUH OTPaXKaroT OBJIa/IeHNE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CﬁCTBI/ISIMH, B TOM YHCIJIC:

ba3oBbIMH JIOTHYECKUMU AeiiCTBUAMH

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHUS TIPH OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHUYECKHUX TOHATUHN (BBIACNATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMU
HOHSTHUSIMH ), UCTIOIb30BaTh MOHATHUS AJIs1 OOBSICHEHUS OTAENIbHBIX ()aKTOB U SIBJICHUN; BHIOUpPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUU XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHABIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEKIY OOBEKTaMHU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIE,
JEAYKTHBHBIC, 110 aHAJIOTUH); JICJIaTh BEIBOJBI M 3aKIIOYCHHS;

2) yMEHHEM IPUMEHSTH B IPOLECCE TO3HAHUS MOHSTHUS (TIPSIMETHBIC U METAIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCIIOIb3yEMbIE B XUMHUH, IPE0OPa30BhIBATH IIUPOKO IPUMEHSEMBIE B
XUMHHU MOJIENIbHBIE TIPEICTABICHUS — XUMHUECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popmyna u
ypaBHEHHE XUMUYECKOH peakiiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ YYETOM ITHX
MO/JIENIbHBIX MPEJICTABICHUH BBISABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00bEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBIX IIPOLIECCAX U ABJICHUX; IIpeUIaraTb KPUTEPUU IJIs
BBISIBJICHHSI 9THX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAaMOCTOSTEIBHO BEIOUPATh CIIOCO0 perieH s yueOHoi
3aJauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILICHUs, BEIOMpPATh HanboIee MOAXOIAIIMN ¢ yI€TOM
CaMOCTOSITENIEHO BBIJIEIIEHHBIX KPUTEPUEB);

ba3zoBbivMu ucajaea0BaTeJibCKUMHU IleﬁCTBHﬂMH



3) yMeHHEM HUCIO0JIb30BaTh MOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS,  TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI IO MPOBCPKE MPAaBUIIbHOCTU BBICKA3BIBACMbBIX Cy)KI[eHI/If/’I;

4) mproOpeTeHne OMbITa MO TIAHUPOBAHHIO, OPTaHU3AIMY ¥ IPOBEICHUIO YYCHUYECKUX KCIIEPUMEHTOB:
yMEHHE Ha0II0AaTh 3a XOJIOM IPOLECCa, CAMOCTOSITEIEHO IIPOTHO3UPOBATH €r0 Pe3yJbTat, POPMYIHPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBaHHUA, COCTABJIATH OT4YET O
pojieNIaHHOM paboTe;

Pa6oroii ¢ undgopmanueii

5) yMeHueM BbIOMpATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMALIUIO PA3IUUHBIX BUIOB U hopm
IIPEJICTaBICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEPATypa XUMHUYECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OIICHUBATH IPOTUBOPEUYHBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;

6) yMEeHUEM IPUMEHSTH Pa3JIMYHbIC METOBI M 3alIPOCHI IPH IOKCKE M 0TOOpe MH(pOopManuu 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUSI yIEOHBIX U IO3HABATEIIBHBIX 3a/1a4 OIpe-
NeNEHHOr 0 TUIIA; IPUOOPETEHUE OIbITa B 00JIACTH UCIOIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOI aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEeCTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpYruMu popMaMu rpaduKy U uxX
KOMOMHALIMSIMU;

7) yMEHHUEM KCIIOIb30BaTh U aHATU3UPOBATH B MPOIECCe YU4eOHON U HCCIICA0BATEIBCKOM ICATSIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpY>Karollel MPUPOIHON CPEIbI;

YHuBepcaabHBIMI KOMMYHHKATHBHBIMH JICHCTBUSIMH

8) ymeHueM 3a/1aBaTh BOMPOCHI (B XOJ1€ THAIOra U/WIH AUCKYCCUH) IO CYIIECTBY 00CYKIaeMOi TEMBI,
(GOpMyYIIHPOBATH CBOM MPEIJIOKECHHUS OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOKCHHON 33/1auu;

9) nproOpeTeHKe OMbITA MPE3CHTAIIHH PE3YIbTATOB BHITOJHEHUS XMMUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTrOo OMbITA, Ta00PaTOPHOM PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHON U HCCIIEA0BATEIbCKOM
JESTENIbHOCTH MIPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yuéTa OOIINX HHTEPECOB U COTTIACOBAHHUS
no3uIuil (00cyxaeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPJUHAIIHS COBMECTHBIX JEUCTBUH,
orpesieNieHue KPUTEPUEB MO OIICHKE KaueCTBa BHITIOJTHEHHON pabOTHI U 1. );

YHHBepcaIbHBIMH PEryIsTHBHBIMH ACICTBUSIMH

11) yMeHHEM CaMOCTOSTENBHO ONPEICISITh LENH IeITeIbHOCTH, TJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEIbHOCTD, BEIOUpATh Hanbosee
s pexTuBHBIEC CITOCOOHI pellieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh NPEIOKEHHBIN AITOPUTM IE€UCTBHM IPY BBIITOJIHEHUH 33JaHUHI C YI4ETOM IMOITyYEHUS
HOBBIX 3HaHHUH 00 N3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOTYYEHHOTO
pe3yJibTaTa 3asiBICHHOU 1IEJIH;

12) ymeHneM UCTIONb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEAIaracMble B YCJIOBUH 3aIaHH.

HHPEAMETHBIE PE3YJIBTATDI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO0 OCBOCHHUIO 0053aTEILHOTO COICPKaHUs, YCTAHOBIEHHOTO JaHHOM
MIPUMEPHON paboueit MPorpaMMoi, BRIJIEISIIOT: OCBOEHHBIE 00yUJalOIIMMHICS HaydHbIE 3HAHUS, YMEHUS U
CIocoObI TeUCTBUH, cierupuIecKue sl TPEIMETHON 007acTh «XUMHUS», BUIBI ACITEIHHOCTH 10
MOJTYYSHHUIO HOBOTO 3HAHHUS, €r0 HHTEPIPETAIHNH, TPEOOPA30BAHMIO U PUMEHEHHIO B PA3JIMUHBIX YIEOHBIX U

HOBBIX CUTYyallUAX.



[IpenMeTHBIE Pe3yIbTAThI OTPAKAIOT CPOPMUPOBAHHOCTD y 00YUAIOLIUXCS CIACAYIOMINX YMEHHIA:

8 KJIACC

1) packpvieame cmbici OCHOBHBIX XUMUYECKUX TOHATHIT: aTOM, MOJICKYJIa, XAMHUYECKUIN 3JIEMEHT, TPOCTOE
BELIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJHOPO/IHASL U HEOJHOPO/IHAs ), BAIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi 10JIs
XHUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCH, KUCIOTa, OCHOBAaHUE, COJIb,
3IIEKTPOOTPHILATEIIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKask PeaKLusl, KIaCCU(PUKAIMS PEaKIUi: peakIuu
COCIMHEHUS, PEaKIH PA3JI0KEHHsI, PEaKIIMU 3aMEICHHs, PEaKLUU 0OMEHa, 9K30- U SHAOTEPMHUUECKUE
peaxium; TeroBoi 3(pQeKT peakuuu; SApo aToMa, IIMEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAIb, PAIHYC
aToOMa, XMMHUYECKasl CBSA3b, ITOJIIPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, HOHHASI CBSI3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBasi J0Js BellecTBa (IIPOLEHTHAsI KOHLIEHTPAlLKsl) B PaCTBOPE;

2) unIoCmpupo8ans B3aMMOCBS3b OCHOBHBIX XUMHUCSCKHUX MOHATHH (CM. 1. 1) U IPUMEHSITh 3TH MOHATHS
IIPU ONMCAHMHU BEIIECTB U MX MPEBPAICHUI;

3) ucnonv306ame XAMHYECKYIO CHMBOJIUKY JIJIsI COCTaBICHUS (POPMYJT BEIIECTB U YPABHEHUH XUMHUCCKHX
peaKIui;

4) onpedensime BaJICHTHOCTh ATOMOB 3JIECMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIECHh OKHUCICHHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHA/ITIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIACCy COeTUHEHUI 110
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBAaJICHTHAsI U MOHHAS) B HEOPTAHUUYECKUX COCAMHEHUSX;

5) packpvieamo cmoica Tlepuoandeckoro 3akona J[. M. MeHeneeBa: 1eMOHCTPHPOBATh MOHUMaHHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuognueckoit
CHUCTEME; 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS,
3aKO0Ha ABOTaJipo; OMKCHIBATh U XapaKTepru3oBaTh Tabauunyto popmy lleproanyueckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: pa3inMuaTh MOHATUS «TJIaBHas noarpynna (A-rpymnmna)» u «obdounas noarpynna (b-
TpyIIa)», Majble H OOJbIINE IEPHOABI; COOTHOCUTH 0003HAYEHUS, KOTOPBIE MIMEIOTCS B TAOIHIIE
«Ilepnognyeckas cucreMa XuMU4YeCKUX 351eMeHTOB JI. Y. MenneneeBay ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YUCIO SJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKUE HIIEMEHTBI; HEOPTAaHMUYECKHE BEIIECTBA; XUMHUYESCKHE Peakiuu (110
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3PPEKTY);

7) xapaxmepuzosamo (onucviéamv) OOIINE XUMUUECKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIaCCOB,
MOJTBEPIK/1asl ONMCAaHUE TPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEaKLIUi;

8) mpoecrnozuposeams CBONCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa; BO3MOXKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

9) 6bluUCIAMbG OTHOCUTEIIBHYIO MOJICKYJISIPHYIO i MOJIIPHYIO MACChI BEIIECTB; MACCOBYIO JIOIO
XMMHUYECKOT0 3JIeMEHTa 110 (hopMyJie COETMHEHHUST; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 110 YPaBHEHHUIO XUMUYECKON PEaKIUH;

10) npumensimsb OCHOBHBIE OTIEPAIIH MBICITUTEIBHON IS TETBHOCTH — aHAIIU3 U CHHTE3, CPaBHEHHE,
0000111eH1e, CUCTEMATH3AIIHIO, KIIAaCCU(DUKALIMIO, BHISIBJICHUE IPUUYNHHO-CIIEACTBEHHBIX CBA3EH — JUIS
W3YYEHHUS CBOMCTB BEILECTB U XUMUUECKUX PEAKLUI; ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUSA —
HaOJr0/IeHue, U3MEPEHNE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (pealibHbI U MBICTICHHBIH );

11) creoosamsb npaBuIIaM NOJIB30BAaHHUS XUMHYECKOH TIOCYA0# 1 1a00paTOPHBIM 000PYIOBaHUEM, & TAKIKE
npaBuiIaM oOpaIIeHUs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSAMH I10 BBITOJIHEHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPO/a U KUCIOpOa),
IPUTOTOBJIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOH /10JIei pacTBOPEHHOIO BELIECTBA; MJIAHUPOBAThH U
MPOBOJAUTH XMMHUECKHE HKCIIEPUMEHTSHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C ITOMOILBIO



UH/IUKATOPOB (JTakMyc, peHonranent, METHIOPAHXK U JIp.).

9 KUIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYESCKHUX MMOHATHI: XUMHUYCSCKHIA JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEILHOCTD, CTETIEHD
OKHCIICHHSI, XUMUYECKasi pEaKIHsl, XUMUYECKasl CBS3b, TEIUIOBOW 3P PEKT peaklnu, MOJIb, MOJIIPHBII 00BEM,
PacTBOP; AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHUECKAs JUCCOLMALINS, PEaKIIMM HOHHOI'O 0OMEHa,
KaTaJIn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe U HEOOPATUMBIEC PEAKLIUHU, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJIIOTPOIIHUS,
amM(OTEpPHOCTh, XUMHYECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas ), KpUCTAIINUYECKask pEeHIETKa,
KOPpO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, IIPEAETIBHO JOIYCTUMAsi KOHLIEHTPALUs
(ITIK) Bemiectna;

2) uLIoCmpupo8ans B3aMMOCBS3b OCHOBHBIX XUMHUYESCKHUX MOHATHH (CM. 1. 1) U IPUMEHSITh 3TH MOHATHS
IIPU OMMCAHHUU BEUIECTB U UX MPEBPAIICHUNL;

3) ucnonv306ame XAMHYECKYIO CHMBOJIUKY JIJIsI COCTaBICHUS (POPMYJT BEIIECTB U YPABHEHUIH XUMHUCCKHX
peaKIui;

4) onpedensime BaJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUIECKUX DJICMEHTOB B COCIMHEHHSX PA3IMYHOTO
COCTaBa; MPUHAIJICKHOCTH BEILIECTB K ONMpeAeIEHHOMY KIIacCy COeIUHEHUH Mo (GopMyliaM; BUJ XUMUYECKOM
CBs3M (KOBaJICHTHAs, HOHHAS, METAJUINYECKas) B HEOPTaHUUECKUX COSAMHEHUAX; 3apsi/l HOHA M0 XUMUYECKOM
dbopMmyie; xapakTep cpeibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COSAMHEHUMN, TUIT KPUCTAILITHIECKON
peméTKU KOHKPETHOTO BELIECTBA,

5) packpvieamo cmoica Tlepuoandeckoro 3akona JI. . MeneneeBa u I€MOHCTPHPOBATH €r0 MOHUMAHHUE:
OTKCHIBATh M XapaKTepru30oBaTh TabmuunHyto popmy lleproanyueckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB:
pa3nuyaTth NOHTUS «TJaBHas noAarpynna (A-rpynna)» u «modbouHnas noarpynmna (b-rpynmna)y», Mansie u
OoJbIIINE IEPUOJIBI; COOTHOCHTH 0003HAYECHHUSI, KOTOPBIE HMEIOTCS B IEPUOINIECKOM TabIHIIe, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHUSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsij sijipa, 0011ee Ynucio
AJIEKTPOHOB M PACIPEICNICHUE UX TI0 SJIEKTPOHHBIM CII0SIM); OOBSACHSATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COETUHEHH B Mpeienax MajiblX MEpHOI0B U INIaBHBIX MOATPYII C
YYETOM CTPOEHHS UX ATOMOB;

6) rraccuguyuposams XUMUYECKUE YIIEMEHTBI; HEOPTAaHMYECKHE BEIIECTBA; XUMHUYESCKHE Peakiuu (110
YHCIIy U COCTABY YYaCTBYIOIIMX B PEAKIIMH BEILLECTB, 110 TEINIOBOMY 3(PPEKTY, 10 U3MEHEHHIO CTETIEHEeH
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIKE U CHICU(DUISCKIE XUMUYECKHE CBOMNCTBA MPOCTHIX M CIIOKHBIX
BEILECTB, MOATBEPKIAsi OMCAHNE TPUMEPAMH MOJIEKYIISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIINUX
XUMUYECKUX PEaKIUi;

8) cocmasnsimov ypaBHEHUS IEKTPOIMTHYESCKOM JUCCOIIMAIINH KUCIIOT, IO U COJeH; TTOJIHBIE U
COKpaIIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 00MEeHa; ypaBHEHUS PEeaKIIHii, TOITBEPKIAI0IITIX
CYILIIECTBOBaHHME FEHETUUECKOM CBSI3U MEX/Y BEIIECTBAMHU PA3IIMUHBIX KJIACCOB;

9) packpvieams cywHOCHb OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIINI IOCPEICTBOM COCTABICHHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

10) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCHMOCTHU OT UX CTPOSHHMST; BOSMOXKHOCTH MPOTEKAHUS
XUMUYECKHUX MPEBPAIICHUI B PA3IMYHbBIX YCIOBUSX;

11) vruucasims OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJO
XMMHUYECKOT'0 3JIEMEHTa 110 (hopMyJie COETUHEHHUST; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peakluu;

12) crneoosamsb nipaBuiiaM NOJIb30BaHHUS XUMHYECKOH TOCYI0# U 1a00paTOPHBIM 000PYIOBAHUEM, & TAKIKE
IpaBuJiaM OOpallleHusl C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKLIHUSIMH IO BBIITOJIHEHHUIO J1a00paTOPHBIX



XUMHUYECKHUX OTBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HOHBI M3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEILIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JIESTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eHNEe, CHCTEMATH3AIIHIO, BBISIBIICHUE IPHYNHHO-CIICICTBEHHBIX CBSA3EH — JUIS H3Y4EHUS CBOMCTB
BEIIIECTB U XUMUYECKUX PEAKIIHIi; ECTEeCTBEHHO-HAyYHbIE METO bl TO3HAHUS — HAOJI0ACHNE, U3MEPEHUE,
MOJICIIUPOBAHKE, IKCTICPUMEHT (peabHbIA M MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne | HaumeHoBaHHe pa3/ie/10B U TeM NPOrPaMMBbI KosmmuectBo uyacos JyexkTpoHHbIe (1H(PoBLIe) 00pa3oBaTeIbHbIE

n/n pecypcesl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe

pa6oTsi pa6oTsI

Paznen 1. HepBOHa‘laJ]beIe XUMHYECCKHE MOHATHH

1.1. | Xumusi — BazkHasi 00,1aCTh €CTECTBO3HAHHUS U MPAKTHYECKOM JeATeTbHOCTH YeJI0BeKa 5 0 2 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

1.2. | BemecrBa 15 1 0 https://resh.edu.ru/

M XHMHYeCKHe PpeaKiuu http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pasnery 20

Paznen 2. Baxueiimue HnpeacTaBUTE/IN HEOPraHHYeCKUX BelleCTB

2.1. | Bosnyx. Kucaopox. [lonsitue 06 okcuaax 5 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru

2.2. | Boxopon. 5 0 1 https://resh.edu.ru/

TIoHsITHE 0 KUCJIOTAX H COJISIX http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.3. | Koim4ecTBeHHbIE OTHOLIEHHS B XUMHUH 4 0 0 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.4. | Bona. PacTBopsl. [ToHsiTHE 06 OCHOBAHUAX 5 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/



http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/

2.5. | OcHoBHBIE KJIACCHI HEOPraHHYECKUX 11 1 1 https://resh.edu.ru/
coeIMHeHUii http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
Hroro no pazaeny 30
Paznen 3. Ilepnoanyeckuii 3axon u Ilepnoanyeckas cucreMa xumuueckux dnementoB JI. U. MenjeneeBa.
CtpoeHune aToM0B. XUMHYECKasi CBSA3b. OKUCIMTEIbHO-BOCCTAHOBUTEIbLHbIE PeaKIINN
3.1. | Mepuoauueckuii 3axon u [lepuoauueckasi cucrema xumuueckux iementos /. U. MenaeneeBa. Ctpoenne 7 0 0 https://resh.edu.ru/
aTomMa http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
3.2. | Xumnueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIHU 8 1 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
HWroro no pasneny: 15
PesepBroe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 6
9 KJIACC
Ne | HanmeHoBaHMe pa3/1e10B H TeM NPOrpaMMbl KoaunuecTBo yacos DJexTpoHHbIe (LH(PPOBLIe) 00pa3oBaTe/bHbIe pecypchbl
n/n
BCEr0 | KOHTPOJbHBbIE PaGoThl | MpaKTHYeCKHEe PadoThI
Paznen 1. BemecTBo M XMMHYeCKHe PeaKIuH
1.1. | MoBTOpenue u yriaybieHne 3HAHMIT OCHOBHBIX Pa3/IeJioB Kypca 8 kiiacca 5 0 0 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
1.2. | OcHOBHbBIE 32KOHOMEPHOCTH XHMHMYECKHX PeaKiuii 4 0 0 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
1.3. | DnekTpoanTHyecKas aucconuanusi. XuMHYECKHE PeaKIHHu B PacTBOPax 8 1 1 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
Hroro no pazaeny 17
Pasnen 2. HeMeTa/LJIbl U UX COeMHEHHSI
2.1. | Ob6mas xapakTepucTHKa XUMH4YeCKUX d1eMeHToB VIIA-rpynnel. ajgorenst 4 0 1 https://resh.edu.ru/subject/29/8/

https://sdo.edu.orb.ru/object.php?id=6



http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/

2.2. | OGmas XapaKTepHCTHKA XHMHYeCKHX 31eMeHToB VIA-rpymnsl. Cepa u eé coequHeHust 5 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6

2.3. | O6uasi XapaKTepUCTHKA XUMHYECKUX 3JIeMeHTOB VA-rpynnbl. A30t, pocdop u ux coeqnHeHus 7 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6

2.4. | O6as xapaKTepuCcTHKA XHMHYeCKHX j1eMeHToB [VA-rpynmnsi. 8 https://resh.edu.ru/subject/29/8/

Yriiepoa ¥ KpeMHHUi H MX COeAMHEeHUsI https://sdo.edu.orb.ru/object.php?id=6

Hroro no pazueny 24

Paznen 3. MeTajibl M UX COeIMHEHUS

3.1. | O6uue cBoiicTBa MeTAIIOB 4 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6

3.2. | BaxkHellue MeTaJLIbI U HX COSIMHEHUS 16 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6

Hroro no pazzaeny: 20

Paznes 4. Xumus 1 oKpy Kalomas cpeja

4.1. | BeuecTBa 1 MaTepHAJIbI B )KH3HU Y€I0BEKA 3 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6

Hroro mo pazzaeny: 3

PesepBroe Bpemst 4

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68




INOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Ne | Tema ypoka Kouau4yecTBo 4acon Buabl, GopMbI KOHTPOJISA Hata
n/n
BCEro | KOHTPOJIb | MPaKTH
HbIe yecKue
padoTtel | paGoT
bl
1. |IIpeamer xumuwn. Pojib XUMUH B )KU3HU 1 0 0 CaMooLIeHKa C;
YeJoBeKa. MeToIbl H3yUeHNS XUMHUU UCTIONB30BaHNEeM«OTIEHOUHOT0;
JIACTa»
2. | ArperaTHble COCTOSTHHS BEILECTB 1 0 0 CamoorieHka c;
UCTIONB30BaHNEM«OLEHOYHOTO;
JIMCTa»
3. | Ilpaktuueckas pabota Ne 1 " [IpaBuna 1 0 1 [IpakTudeckas paboTta;
paboThI B Ta0OPaTOPHH U IPUEMBI
oOparieHus ¢ 1a00paTOpHBIM
obopynoBanueM"
4. | dusnyeckue IBICHNUS - OCHOBA 1 0 0 [IuceMeHHBIH KOHTPOITB;
pazzeneHus cMmecen
5. | [Ipaktudaeckas pabota Ne 2 "Pa3nenenue 1 0 1 [IpakTudaeckas paboTa;
cMmeceil" (Ha mpuMepe OYMCTKY TTOBapeHHOM
COJIH)
6. | ATOMHO-MOJICKYJIIpHOE yueHue. XuMudeckue | 1 0 0 [TucpbMEeHHBINH KOHTPOITB;
AIIEMEHTHI
7. | BemectBa MONEKYISIPHOTO U 1 0 0 YcTHBII onpoc;
HEMOJIEKYJISIpHOTO cTpoeHus. [Ipocteie u
CJIO’KHBIE BEI[ECTBA
8. | 3HaKu XMMHUYECKHX 3JIEMEHTOB 1 0 0 YcTHBIHM ompoc;
9. | 3HaKU XMMHYECKHX DJIEMEHTOB 1 0 0 YerHsriii onpoc; [TucsMeHHBIH;
KOHTPOJIb;
10. | Xumuueckre GopMyIIsl 1 0 0 TectupoBanmue;
11. | OtHOCUTENBHASI MOJIEKYIIIPHAs Macca. 1 0 0 IIncbMEHHBINA KOHTPOJIb;
MaccoBast JoJ1s1 XUMHAYECKOT0 JIeMEHTa B
COC/IMHEHUH
12. | BaneHTHOCTh AaTOMOB XMMHUYECKUX 1 0 0 [InceMeHHBIN KOHTPOIIB;
3JIEMEHTOB
13. | CocraBnenue Gopmyst OMHAPHBIX COSAMHEHNH | 1 0 0 [TuceMeHHBIH KOHTPOJIb;
MO BAJICHTHOCTH.
14. | Xumuueckre peakyun 1 0 0 TectupoBanmue;
15. | Xumuueckue ypaBHEHUS 1 0 0 VYcTHBIH onpoc;
16. | XumuuecKkue ypaBHCHHUS 1 0 0 [TuceMEHHBIN KOHTPOJIb,




17.

TuUMnbl XUMUYECKUX PEAKIUI

ITucrMeHHBIN KOHTPOJIb;

18. | Tumbl XUMHUYECKHMX PEaKIHi TectupoBanue;
19. | [loBTropeHue 1 0000IIEHHE pa3iena. TectupoBanue;
[ToaroroBka K KOHTPOJIBHOM padoTe
20. | KontpounHasi padora Ne 1 mo pa3gery KonTpoannas pagora;
"IlepBoHavajbHbIe XUMUYeCKHe MOHATHS "
21. | Bo3nyx u ero coctaB CamoorieHka ¢
HCIOJIb30BaHUEM
«O1LIEHOYHOTO JINCTa;
BIIP;
22. | Kucnopon VYcTHBI onpoc;
23. | IIpaxTtmueckas pabota Ne 3 " [lomyuenue u [IpakTudaeckas paboTa;
coOupaHue KUCIOpoaa, U3yUEHUE ero
CBOMCTB"
24. | Oxcuapt [IncsMeHHBIH KOHTPOITB;
25. | TerumoBol 3 heKT XUMHUIECKON peaKIny. [TucbMeHHBINH KOHTPOITB;
DK30-H SHAOTEPMHUYECKHE PEaKINU
26. | Bomopon JlukTanT;
27. | IlpaxTtmueckas pabota Ne 4 "[lomydenue u [IpakTudaeckas paboTa;
cobOupanue Boiopoaa”
28. | Kucnortsl, ux coctas 1 Kiaccudukamnms CamoorneHka ¢
HCHOJIb30BaHUEM
«OLEHOYHOTO JIHCTaY;
29. | CepHast U consiHasi KUCTIOTBI, UX CBOWCTBA U IIncbMEHHBINA KOHTPOIIB;
NPUMEHEHHUE
30. | Conm, ux cocTaB U Ha3BaHUSI. JukraHT;
PactBOpuMOCTE conell B Boze.
31. | KonmnuecTBo BelecTna [TucbMeHHBIA KOHTPOIIB;
32. | MounspHbIil 00beM ra3oB [InceMeHHBIN KOHTPOITB;
33. | PacueTsl Mo XuMHYECKHM ypaBHEHUSIM [TucbMeHHBIH KOHTPOJIB;
34. | PacueTsl M0 XUMHYECKHM ypPaBHEHHUSIM [TucbMeHHBIH KOHTPOJIB;
35. | Boxa. [TuceMeHHBIN KOHTPOJIb;
36. | OcHoBaHHS YerHbIi onpoc;
37. | PactBopbl. MaccoBast 10Jis1 paCTBOPEHHOIO ITuceMeHHbBIM KOHTPOJIb;
BEIIECTBA
38. | Pemenue pacueTHBIX 3a/1a4 [TucbMeHHBIH KOHTPOJIB;




39.

IIpaktruaeckas pabora Ne 5
"[IpuroToBICHIE PACTBOPOB C
onpeaeEHHON MaccOBOM J10yIei
pacTBOpEHHOTO BemecTna"

IIpakTrueckas
pabora;
TectupoBanue;

40. | Okcunpl, ux Knaccuuranus u CamoorieHka ¢
XHUMUYECKHE CBOHCTBA HCTOJIb30BaHHEM
«OUEHOYHOTO JIHCTaY;
41. | OcHOBaHUsA, UX KITACCH(PUKAINSI U IIncbMEHHBINH KOHTPOITB;
XUMUYECKHUE CBOUCTBA
42. | XMHYECKHE CBOMCTBA OCHOBAHHIA TectupoBanue;
43. | Kucnotsl, ux Kiaccuukarus. ITucrMeHHBIN KOHTPOJIb;
44, | XuMmu4eckue CBOWCTBA KUCIOT [IuceMeHHBIN KOHTPOJIB;
45. | XuMH4YecKue CBOUCTBA KUCIOT [IuceMeHHBIH KOHTPOITB;
46. | Comm, ux knaccupuKanys U XUMUIECKIE ITuceMeHHBIH
CBOMCTBa KOHTPOJIb; Y CTHBII
oT1poc;
47. | l'enetnveckas CBS3b MEXKIY KIlacCaMu [IuceMeHHBIN KOHTPOJIB;
HEOPTraHWYECKUX COECTUHEHUIN
48. | Ilpaxtuueckas pabota Ne 6 Pemenne [IpakTudaeckas paboTa;
AKCIEPUMEHTAIBHBIX 3324 110 TEME
"OCHOBHBIE KJ1acChl HEOPraHUYECKUX
coeuHeHun"
49. | IloBTOopeHue u 0000IIEHUE pa3/ena. ITuceMeHHBIH
[ToaroToBKa K KOHTPOJLHOI paboTe KOHTPOJIb; Y CTHBIN
oT1poc;
50. | Kourpoasnas pa6ora Ne 2 no pa3neny KonTtpoabnas padora;
"BaxxHelllue npeIcTaBUTE U
HEOpPraHu4ecKuXx BemecTs'
51. | EcrecTBeHHBIE cCeMeCTBa XUMHUYECKIX YcTHBI onpoc;
3JIEMEHTOB. AM(OTEPHOCTD.
52. | OTKpbITHE MIEPUOTUIECKOTO 3aKOHA YcTHBII onpoc;
J.N.Menneneesa
53. | CtpoeHue 3JeKTPOHHBIX 000JI0UEK YcTHBII ompoc;
54. | Ilepnoanyeckas cucreMa XUMUIECKHX [TucbMeHHBIH KOHTPOJIB;
anemenTtoB J[.M.Menpeneena
55. | XapakrepucTtruka 3jeMEeHTa IO TIOJIOKECHHIO B ITncbMEeHHBINH KOHTPOITB;
[ICX3 JI..Menneneena
56. | XapakTepucTHKa 3JIEMEHTA I10 MOJIOKEHUIO B TectupoBanue;

TICXD [I.1.Menpneneena




57. | XapaktepucTuka 3jeMEHTa 110 TOJIOKEHHIO B | 1 YeTHBIH onpoc;
TICXD JI..MenneneeBa
58. | XapakTepucTHKa 3JIEMEHTA I10 MOJIOKEHHUIo B | 1 ITuceMeHHBIN
TICXD JI.U.MengaeneeBa KOHTPOITb; Y CTHBIH
OTIpoC;
59. | KoBajeHTHas XUMHUECKas CBSI3b 1 YeTHbI# onpoc;
60. | KoBaneHTHas HEHOJISIpHAS M MOJIIPHAS 1 IMucsMeHHBIH
XHMHUUYECKasl CBSI3b KOHTPOJIb; Y CTHBIN
OTIpOC;
61. | CreneHb OKUCIICHHS 1 YeTHbI# onpoc;
62. | OKHUCITUTENEHO- BOCCTAHOBUTENBHBIE peakiwn | 1 [MucbMeHHBIH KOHTPOITB;
63. | OxucIMTenHHO- BOCCTAHOBUTEIBHEIE peakunu | 1 [IuceMeHHBIH KOHTPOITB;
64. | IloBropenue u 0000IICHHE pa3eia. 1 [MucerMeHHBIH
IMoxroroBka K KOHTPOJILHOU paboTe KOHTPOJIb; Y CTHBIN
OTIPOC;
65. | KonTpoabHas padora Ne 3 no pasneny 1 KonTpoubhas padora;
"Ilepuonnyeckmii 3akon. IICXD I.H.
MenaeneeBa. CTpoeHHe aTOMOB.
Xumnueckas csizb. OBP"
66. | Peseps 1 YcTHBIH ompoc;
67. | Pesepn 1 VYcTHbI# onpoc;
68. | Peseps 1 VYcTHBIl onpoc;
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




9 KJIACC

Ne Tema ypoka KonnuyecTBO yacos Bunsi, popmbi Hata
n/m KOHTPOJISA
BCEro | KOHTPOJIb | MPAKTH
HbIE qyecKHe
padoTel | paboTHI
1. | Crpoenue atoma. THITEI XUMUYECKOMN CBSI3H. 1 0 0 YcTHBI onpoc;
2. | Crpoenue atoma. THITEI XUMUYECKOMN CBSI3H. 1 0 0 [TucesMeHHBIH
KOHTPOJIb;
3. | Kimaccudukaiiys HEOPraHUUeCKUX BEIICCTB M UX 1 0 0 CaMOOIIeHKA C
HOMEHKJIaTypa HCIIONIb30BaHUEM
«O1EeHOYHOrO
JIUCTaY;
4. | Knaccudukanus XUMHYECKUX PEAKIUH 110 pa3IuIHBIM 1 0 0 [TuceMeHHBIN
OCHOBaHUSIM KOHTPOJIb;
5. | BxonHas muarHoctuyeckas pabora 1 0 0 [MucemeHHbIIH
KOHTPOJIb;
6. | IlonHsiTue 0 CKOPOCTH XUMHUUECKON PEaKInHy. 1 0 0 CamoorieHka ¢
WCTIOJIb30BaHUEM
«O11eHOYHOTO
JIACTaY,
7. | Karanus 1 0 0 YcTHBIN onpoc;
8. | DmekTponuTHYeCcKast TUCCOLUAIIHS 1 0 0 CamoorieHka ¢
WCTIOJIb30BaHUEM
«O1eHo4HOoT0
JICTAY,
9. | OcHOBHBIE MOJIOKEHUS TEOPUH HIIEKTPOIIUTHUECKON 1 0 0 CamoorneHka ¢
nuccoraruu (T 1) HCIIOJIb30BAHUEM
«O11eHOYHOT O
JICTaY;
10. | Xumuueckue cBOHCTBa KUCIOT B cBeTe TO/] 1 0 0 [TucrMeHHBIH
KOHTPOJIb;
11. | XuMudeckue CBOHCTBA KUCIIOT B cBeTe TO/] 1 0 0 CamoorieHKa ¢
WCTIOJIb30BaHUEM
«OneHo4Horo
JICTaY,
12. | Xumuueckre CBOMCTBa OCHOBAHUH B CBETE TEOPUH 1 0 0 [TuceMeHHBIN
3IEKTPOJIMTUUECKOHN TUCCOIMAIIIH KOHTPOJIb;




13.

XUMHYECKHUE CBOICTBA COJIEH B CBETE TEOPUH
SIEKTPOIIUTHIECKOM TUCCOIHAIIH

ITuceMeHHBIN
KOHTPOJIb;

14. | [lonsaTue o ruaposIN3E CoNeh YcTHbIM onpoc;
15. | ILp. Ne 1. Pemenue sKCIIepIMEHTATBHBIX 3a/1a4 IO TEME [IpakTudaeckas
«INEKTPOTUTHICCKAS JUCCOIHAIIHSY pabora;
16. | O6001IeHNEe U cUCTEMATH3ALMS 3HAHUH 110 TEME YcTHBIH ompoc;
«XUMHUYECKHE PEaKLIUU B PACTBOPAX 3JIEKTPOIUTOBY MOJrOTOBKA K
KOHTPOJILHOM
paborte;
17. | K.p.Ne 1 mo TeMe «XMMHYECKHE peaKIIMU B Kontpoasnas
pacTBOpax IEKTPOJIUTOB padora;
18. | O0was xapakTeprCTUKa HEMETAIIIOB YcTHbIl onpoc;
19. | Obmas xapakreprcTika smeMmeHToB VIIA rpymmer — [MucemeHHbIIH
rajJoreHoB KOHTPOJIb;
20. | CoenuHeHHs TaJIOTEHOB [TuceMeHHEbIH
KOHTPOJIb;
21. [ILp.Ne 2. «M3y4ueHne CBOWCTB COJISTHOM KHCIOTBD) [IpakTudeckas
pabora;
22. | O6mas xapakTepucTuka smemMeHToB VI A CamoorieHka ¢
- xanpkoreHoB. Cepa HCIIONIE30BaHUEM
«O1eHo4HOT0
JIUCTaY;
23. | CepoBomopon 1 CyiIb(hUIIBI [MucemenHbIH
KOHTPOJIb;
24. | KucnopoaHble COeIMHEHHUS Cephl ITnceMenHbIN
KOHTPOJIb;
25. | ILp. Ne 3. «M3yueHue CBOMCTB CEpHOM KHCIOTBI» [IpakTuueckas
pabora;
26. | OOmas xapakTepUCTUKA XUMHYECKUX JIIEMEHTOB VA CamooneHka ¢
rpymnisl. A30T HCTIONIb30BaHUEM
«OneHo4Horo
JICTaY;
27. | Ammuak. Coau aMMOHUS [TucbmeHHbIN
KOHTPOJIb;
28. | IL.p.Ne 4 «Ilomyuenne aMmMuaKka 1 U3y4eHHE €ro CBOWCTBY [IpakTnyeckas

pabora;




29.

Kucnopoaconepxarniye coeJMHEHNS a30Ta

CamoorieHKa ¢
HCITOJIE30BaHUEM
«O1eH0YHOr0
JIACTAY;

30. | ®ocdop u ero coeqrHEHUS CamoorneHka ¢
HCIOJIb30BaHUEM
«O1EeH0YHOTO
JIACTaY;
31. | O6mias xapakTeprcTHKa 3JIeMeHTOB [V A- rpymiisl. [TuceMeHHBIH
Yraepon KOHTpOJIb;
32. | Kucnopoconepskariue CoeTMHEHMs yriepoaa YcTHBIH onpoc;
33. | [Lp. Ne 5. «IlonmyyeHne yriIeKUCIOTOo ra3a U U3y4eHUE [MpakTuyeckas
€ro CBOICTB» pabora;
34. | YrneBogopoasl CamoorieHka ¢
HCIIOJIb30BaHUEM
«O1eH0YHOT0
JIACTaY;
35. | Kucnopoaconepskaliue OpraHuueckue COeIMHCHUS CamMooIieHKa ¢
HCIOJIb30BAHUEM
«O11eH0YHOT O
JIACTAY,;
36. | Kpemuwuii u ero coenuHeHus [TuceMeHHBIH
KOHTPOJIb;
37. | CuinkaTHas IPOMBIILIIEHHOCTh YcTHBIN onpoc;
38. | IlonyueHne HEMETAILIOB CamoorieHka ¢
HCIOJIE30BAHUEM
«O1eH0YHOTO
JINCTAY,;
39. | [lomydeHune BaXKHEUITNX XUMHYECKUX COCIMHEHUH [TuceMeHHBIH
KOHTPOJIb;
40. | O6o0wenue Mo reMe «HeMeTabl 1 UX COEIUHEHNS» ITuceMeHHBIN
KOHTPOJIb;
41. | K.p. Ne2 mo teme: «HemeTaJIbl M HX COeTHHEHHSD) KonTpoabnas
pabora;
42. | Ilonoxenue MeTa/uioB B [lepuoaudeckoii cucreme, YcrHbli 0npoc;
CTPOCHHME aTOMOB M KPHCTAJLIIOB
43, | OO1ye XMMUYECKHE CBOMCTBA METAIIIOB ITuceMeHHEBINH

KOHTPOJIb;




44,

OO0111e XUMHYECKHE CBOMCTBA METAJIJIOB

CamoorieHKa ¢
HCITOJIE30BaHUEM
«O1eH0YHOr0
JIACTAY;

45, | OOmiast XxapaKTepUCTHKA IIEIOYHBIX METAJIIOB YcTHBIH onpoc;
46. | OOmiast XxapaKTepUCTHKA IIEIOYHBIX METAJIIOB [MucemeHHbIH
KOHTPOJIb;
47. | O6mas xapaKTepuCTHKA YCTHBIH ompoc;
IeTI0YHO3EMENTFHBIX METAJUIOB
48. | OOmiast xapaKTepUCTHUKA [MucemeHHbIH
IICJIOYHO3EMELHBIX METAJLIOB KOHTPOJIb;
49. | )KécTkoCcTh BOJIBI U CITOCOOKI € yCTpaHEeHuUs YcTHBIH onpoc;
50. | [L.p.Ne 6. «Ilony4eHue keCTKOM BOJIBI U CIIOCOOBI €€ [IpakTuyeckas
YCTpaHEHUSD» pabora;
51. | ATIOMUHUIA U €T0 COeTUHEHUS YcTHBIH onpoc;
52. | AnroMuHMI U €ro COeqUHEHUS [TuceMeHHEbIH
KOHTPOJIb;

53. | XKenezo CamoorieHka ¢
WCTIOJIb30BaHHEM
«O11eHOYHOT O
JICTaY;

54. | Coequnenus xemnes3a [TuceMeHHBIN
KOHTPOJIb;

55. | Coenunenus xenesa [TuceMeHHBIH
KOHTPOJIb;
56. | [.p. Ne 7 «PerieHue 3KCIepUMEHTAIILHBIX 337124 10 [IpakTuuaeckas
TeMe pabora;
«MeTtab
57. | Koppo3us MeTaioB v CriocoObI 3aIlIUThI OT Heé YcTHBIH onpoc;
58. | Meraiuibl B ipupoze. CamooreHka ¢
WCTIOJIb30BaHUEM
«O1eHo4HOoT0
JICTaY,

59. | TlonsTre 0 MeTaTypriuu CamoorieHka ¢

HCIIOJIE30BAHNEM
«O11€HOYHOT O
JINCTa»;




60. | O6061meHwe 3HaHuH 1Mo TeMe «MeTauTbi» 1 CamoorieHka ¢
HCIIOJIb30BaHUEM
«O1eHo4HOoT0
JIACTaY;
61. | KonrpouabHasi pabora 3 o Teme 1 Kourpoasnan
«MeTa/lIb» padora;
62. | XuMudeckast OpraHu3aIis IIaHeThl 3eMIIs 1 CaMoOIIeHKA C
HCIIOIE30BaHUEM
«O1eHoIHOTO
JIACTaY;
63. | Oxpana okpy:karomien cpeapl 0T XUMHUUECKOTO 1 VYcTHbIi onpoc;
3arpsi3HEHUs
64. | IloBropenue n 0600menue o reme. [loaroroska k 1 [MucemeHHbIIH
KOHTPOJIBHOM paboTe KOHTPOJIb;
65. | KontpoubHasi padoraNed « UTorosasi mo Kypey 1 KonTpoabsnas
OCHOBHOI1 INKOJIbD» padoTa;
66. | Bemecrna. 1 CamoorieHka ¢
UCIIOJIE30BaHUEM
«O1EeHOYHOr0
JIACTaY;
67. | XuMuueckue peakiuu 1 CamoorieHka ¢
UCIIOJIb30BaHNUEM
«O11€eHOYHOT O
JIACTaY;
68. | OcHOBBI HEOPraHUYECKON XUMHUH 1 YcTHBIN onpoc;
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA 8

KJIACC

Xumust. 8 knacc/I'abpuensn O.C., OctpoymoB W.I'., Cragkos C.A., AkironepHoe o0miectBo «3natenscTBo
«IIpoceelienuey»; Beeaure
CBOM BapHaHT:

9 KVIACC

Xumust. 9 kimace/Tabpuensia O.C.; OctpoymMoB

nr.;

Cnanxos C.A.;

AxnmonepHoe o01mmectBo «M3narenscTBo«lIpocBemenuey; ; Beenure
CBOM BapHUaHT:

METOINYECKUE MATEPUAJIBI IVISA YUYUTEJIA 8

KJIACC

1. Metoandaeckoe mocobue. 8 kiacc (aBropsl O. C. 'abpuensH, U.I'. Octpoymos, C.A. Cnaakos). 2.IIporpamma
Kypca xuMuu st 8—9 ximaccoB o01eo0pa3oBaTenbHbIX yapexaenui (aBropsr O. C. ['abpuensn, U. I'. Octpoymos,
C. A. Cnagkos).

3. Pabouas rerpans. 8 kinacc (aropsl O. C. 'abpuersn, C.A. Cnaakos).

4. Tetpanp st 1TaOOPAaTOPHBIX OMBITOB M IpakTHYeCKUX pador. 8 kimacc (aBropsl O. C. 'abpuensn, 1.B.
AKCEHOBA).

5. Xumus B TecTax, 3a1auax u ynpaxsenusx. 8 kiace (aropel O.C. I'abpuensn, U.B. Tpuryouak).

6. DitexTponHast Gpopma yueOHHKA.

9 KUIACC

1. Meroauueckoe noco6ue. 9 kiacc (aBropsl O. C. INabpuensn, U.I'. Octpoymos, C.A. Crnagkos).

2. Ilporpamma Kypca xumuu 11 8—9 kiaccoB 001eo6pasoBarenbHbIX yupexaennii (asropsl O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

3. PaGouas terpajp. 9 kinace (aBropst O. C. [Nabpuernsia, C.A. Crnaakos).

4. Terpanp uist 1Ta0OPATOPHBIX OMBITOB M MpakTHYecKux padot. 9 kinace (aBropst O. C. Iabpuensn, U.B.
AKcEHOBA).

5. Xumus B Tecrax, 3a1auax u ynpaxsenusx. 9 kiacc (asropst O.C. ['abpuensu, U.B. Tpury6uax).

6. Dnekrponnas hopma yueOHUKA.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET 8

KJACC

http://www.alhimik.ru. TIpencraBieHsl cieayromue pyOpPHKHA: COBEThI AOUTYPHUEHTY, YYUTEII0 XHMHH,
CIIpPaBOYHHK (OYeHb OoJbIlasi MOAOOpPKAa TAaOJNUII M CHPABOYHBIX MaTepuajoB), Becénas XHMHs, HOBOCTH,
OJIMMIIMA/IbI, KyHCTKamepa (MHOTO HHTEPECHBIX HCTOPUUECKHUX CBEIICHMUI).
2. http://www.hij.ru. XKyphan «XuMusi ¥ KHU3HBHIOHATHO M 3aHMMATENbHO pPAcCKas3biBaeT 000 BCEM
WHTEPECHOM, YTO MIPOUCXO/IUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
3.http://chemistry-chemists.com/index.html. Dnexkrponnbiii KypHan «XUMHKM W XHMHUS», B KOTOPOM

MMPEACTABJICHBI OIIBITHI IO XUMHWU U 3aHUMATCIIbHAsA I/IH(i)OpMaHI/ISI, IMO3BOJIAONIUEC YBJICYb YYCHUKOB


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

9KCTIEPUMEHTAIIBHON YacThIO IPeIMeTa.

4. http://c-books.narod.ru. BceBo3amoskHas TuTEpaTypa Mo XUMHH.

5. http://www.prosv.ru/. TToco6ust futst ydammuxcsi, B TOM YKCIIE A5t IIOArOTOBKH K HTOroBoit arrectaruu (O u
ET'D), MmeTonnueckue mocoOust AJ1sl yuuTelei, HayqYHO-MOMYJISIpHAs JIUTepaTypa no XuMHH.

6. http://1september.ru/. XKypuai npeiHazHaueH He TOJIBKO st yuurteseil. B HEM mpescTaBieHo 60bioe
KOJIMYECTBO pabOT YYCHHKOB, B TOM YUCIIC UCCIIC0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOMBHBIN MOPTAT CO CCHUTKAMHU Ha
00pa3oBaTeIbHBIC CANThI IO XMMHUH.

8. www.periodictable.ru. CoopauK cTaTeil 0 XHMUYECKUX DIIEMEHTAX, HILTFOCTPUPOBAHHBIMH SKCIIEPUMEHTOM.

9. https://resh.edu.ru/subject/29/8/ Poccuiickas snexrponnas mkomna 10. https://sdo.edu.orb.ru/object.php? id=6
Hudposas mxona OpeHOYPKbS

9 KUIACC

h1. http://www.alhimik.ru. [IpencTraBieHsl cieayromnye pyoOprKH: COBETh a0UTYPUCHTY, YUUTEII0 XUMHUH, CIIPABOYHUK
(oueHb OostbInasi MOAOOPKA TAOIHII M CIIPABOYHBIX MAaTEPHAIIOB), BeCENasi XUMHsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa
(MHOTO UHTEpPECHBIX HCTOPHUUECKUX CBEICHUI).

2. http://www.hij.ru. XKypran «Xumus U 5KU3HBHIIOHITHO M 3aHUMATENILHO PACCKa3bIBAET 000 BCEM

HUHTEPECHOM, YTO MPOUCXO/IUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. DiexrponHbIii sKypHaT « XHMUKH B XUMHsD», B KOTOPOM

HpeCTaBIICHBI OMBITHI [0 XMMHHU U 3aHUMAaTellbHas HH(OPMALIHS, TIO3BOJISIFOLINE YBIICYb YYCHHKOB
9KCHEPUMEHTAIBHOM YacThO TPEMETA.

4. http://c-books.narod.ru. BceBo3moskHast TUTEpaTypa MO XUMHH.

5. http://lwww.prosv.ru/. ITocoOust uIst y4amuxcsi, B TOM YUCIIE IS TOATOTOBKU K MTOroBoi arrectamuu (OI'D u
EI'D), MmeTogmueckue mocoOust Tl yIUTeNel, HayYIHO-TIONMYJISIpHAS JINTEPATypa 10 XUMHUH.

6. http://1september.ru/. XXyprai npeHa3HadeH He TOIBKO s yuuTelieid. B HEM mpecTaBiieHo 6oJIbIIoe

KOJIMYECTBO pabOT yYEHHKOB, B TOM YHCIIE HCCIICA0BATEIbCKOTO XapaKrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN HOPTAJ CO CCHUIKAMH Ha

00pa3zoBaTeNbHbBIC CAUTHI IO XUMHH.

8. www.periodictable.ru. CéopHuk crareii 0 XAMUYECKUX dJIEMEHTAX, HILTIOCTPUPOBAHHBIN SKCIIEPHUMEHTOM.

9. https://resh.edu.ru/subject/29/8/ Poccuiickas snexrponnas mkoma 10. https://sdo.edu.orb.ru/object.php? id=6
Hudposas mxonaa OpeHOYpKbsI


http://c-books.narod.ru/
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

Hed1b 1 npoaykTel ee nepepaboTk - 4 T
TomnuBo-2 1T

[Ienk MCKYCCTBEHHBIH- 2 T

[Mepcts —1 mT

Bonokna -2 mr

CTeK0 U U3MIeJINs U3 CTEKIIA - 4 1T
IInacrtmaccer-4 mr

Kamennsrii yrossp -2 mr

Kayuyk -3 mt

Becsl yueOHbIe-8 T

MeTaibl ¥ CIuIaBbl -6 T

Meramisl -2 T

Uyryn u cranp 10 wr

AnroMunuit -6 mr

Habop ynobpenwii -2 it

W3Bectusiku -1 mr

[Ikana TBepaOCTH -3 T

Penkue meraiiel -l

OO0pa3ibl METAILIOB -2 IIT

OCHOBHBIE BUIbI IPOMBIIINICHHOTO CHIPbs -12 1T
DHEpro-mpou3BOICTBEHHBIC IIUKIIBI -5 IIT

OBOPYJAOBAHME I ITPOBEJJEHUSA IPAKTUYECKUX PABOT

Ha6op Ne 4 OC «Oxcuppl Mmetaminosy +1 mr

Ha6op Ne 5 OC «Metammbi» +1 mt

Ha6op Ne 6 OC «lllenounsle u menoyno3emMensHbie MeTauisl» - 1 mt. Habop Ne 9 OC «["anmorernasn» - 1
IIIT.

Ha6op Ne 10 OC «Cynbdatel. Cynbputsl. Cynbuasny - 1 mrt.

Ha6op Ne 11 OC «Kapbonatei»-1 mt

Ha6op Ne 14 OC «Coeaunenus maprania» -1 mr Habop Ne 15 OC «Coeannenus xpoma»-1 mt
CnuproBka + 3 mr

[lITatuB manerii sxene3usiid + 11 mr

bans komOmaMpoBanHas 1978 r. Jlabopatopnas +1 mt Konosr Ha 200 mut + 2 mT

Cryrmka ¢ mecTukom + 2 mr

Konba konnueckas +1 mr

Konba kpyrnas + 5 mr

[Ipobupka ¢ ra300TBOIHON TPYOKOH + 4 11T

XHUMHUYECKUH CTakaH4uuK + 15 mr

Boponka crexnsnnas + 10 mr

Jemonctpannonnas npodupka + 30 mr

AcbecrtoBas cetka + 8 wr



[Ipobupkonepxkarens + 9 mr
[TpoOupka xumudeckast yauenndeckas + 35 mr
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