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Pabouasi nporpamma no yuedHomy npeaMety «XumMus» 1is 8—-9-x kiiaccon
[osicHuTeIbHAS 3aIUCKA

PaGouas nporpamma yyebHOro npeamera « XMMHUs» COCTaBJIeHA B COOTBETCTBUU C
TpeboBanusMu DeepaabHOr0 TOCYAAPCTBEHHOTO CTaH1apTa OCHOBHOTO OOIIET0
obpasoBanus (mpuka3 MuHmucTepcTBa oopazoBanus U Hayku PD ot 17.12.2010 r. Ne 1897),
[IpumepHOi mporpamMMbl O XUMHHU JIsI OCHOBHOM IIKOJIbI, PEKOMEHJOBAaHHOM
MunucrepcTBoM 00pazoBanus U Hayku PD, a Taxxkxe OCHOBHOM 00pa3oBaTeIbHOM
nporpamMmbl ocHOBHOTO 0011ero oopazoBanust MbBOY Kmwxunrunckoit COLL nm. X.

Hawmcapaesa.

PaGouas mporpamma no XMMUM OpUEHTUPOBAHA Ha 0OYYAIOIIMXCS 8-bIX KIIACCOB.
VYpoBeHb uzydeHus npeamera — 6a3oBblil. TemaTnueckoe MmiIaHUPOBAHUE PACCUUTAHO HA 2

y4eOHBIX Yaca B HEJIEJII0, YTO COCTaBIAET 68 ydeOHBIX 4acoB B IO/,

B cucreme npenmeToB 0011e00pa3zoBaTenbHOM KOl KypC XUMUH IIPEJICTABIICH B
npenMeTHoi obnactu «EctecTBeHHOHay4YHble IpeaMeThl». HasHauenue npeamera « Xumusi»
B OCHOBHOM IIIKOJIE COCTOUT B TOM, YTOOBI 00eCTIeUnTh (POPMHUPOBAHKE Y O0YIAFOIIIHXCS
IIPEICTABICHUN O KIHOYEBbIX XUMUYECKMX KOMIIETCHIMSX U MIOHATH POJIb XUMHUH CPEAU
JIPYTHUX HayK O MPUPOJE, 3HAUEHUE ee JuIsl uesnoBedecTBa. Kypc xumun 8 kiiacca HarpasJiieH
Ha GOpMHUPOBAHKE Yy 00YYAIOIINMXCS OCHOB XUMUYECKUX 3HAHUN, HEOOXOJUMBIX IS
MIOBCETHEBHOM )KM3HU, (PyHIaMeHTa AJis AaJIbHEHIIIET0 COBEPILIEHCTBOBAHUS XUMUYECKUX

3HAHUU, KaK B CTApIIUX KJIaccaX, TaK U B APYTUX YUEOHBIX 3aBEICHUSIX.
N3yuenne XuMuM B OCHOBHOM IIKOJIE HAMIPABJICHO HA JOCTHXKEHHE CIEAYIOIINX HeTIeH:

1) ¢opmupoBaHHe TEpPBOHAYAIBHBIX  CHCTEMATU3UPOBAaHHBIX  IMPEJCTABICHUA O
BEILIECTBAX, MX IMPEBPALIECHUSAX U MPAKTUYECKOM INPUMEHEHUH; OBJIAJECHUE MOHSITHUHHBIM
anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUHU;

2) oco3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak o0JIacTh
COBPEMEHHOI0  €CTECTBO3HAHMUS, XHWMHUYECKUX [PEBpAIlEHUH  HEOPraHWYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBbI MHOTUX SIBJIGHUM JKMBOM M HEXHUBOW MPUPOJIBL;

yriayOseHue MpecTaBIeHU 0 MaTeprualbHOM €IMHCTBE MUDA;



3) oBiaJeHHE OCHOBAMH XMMHYECKOW TPaMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3MPOBATh U
00BEKTUBHO OLICHUBATD )KU3HEHHbIE CUTYAIlUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€30I1aCHOTO
oOpaimieHusi ¢ BEIIECTBAMH, WCIOIB3YEeMBIMH B IIOBCEJHECBHOW JKHU3HHM, yMEHHUEM
aQHAIM3UPOBATH ¥ IUIAHUPOBATH IKOJOTHYECKU 0€301MacHOE MOBEJCHHUE B LEISAX COXPAHCHHS
3I0POBbS U OKPYXKAIOILLEH CPEbL;

4) ¢dopMUpOBaHHE YMCHUW YCTAHABJIMBATH CBSA3M MEXAY pPEajbHO HAOJII0JaeMbIMU
XUMHUYECKUMH SIBJICHHSIMH W TPOILIECCAMU, MPOUCXOANIMMH B MHKPOMHUPE, OOBICHSITH
MIPUYHUHBI MHOTOOOpAa3us BEIIECTB, 3aBUCHMOCTh UX CBOHCTB OT COCTABa U CTPOCHUS, a TAKIKE
3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) mnpuoOpereHHE OIbITA HCIOJIb30BAHUS PA3IMYHBIX METOJOB H3YUCHHUS BEIICCTB:
HAONIOJICHUsT 32 WX TMPEBPANICHUSAMH TPH MPOBEICHUH HECIOXHBIX XHUMHYCCKHX

BKCHGPHMGHTOB(3HCHOHBSOB&HHCNIHa60paTOpHOﬂ3060py&0BaHHHIIHpH60pOB.

Jl1s 1OCTHKEHUS IOCTaBJICHHBIX LieNel B 8 Ki1acce HEOOXOJUMO PEIICHUE CIeyIOIIX

3ajgau:

*  dopmupoBaHME y OOYyYarOIIMXCsl 3HAHUS OCHOB XHMMHYECKOM HAyKH: BaKHEHIIHMX
(bakTOpOB, MOHATHN, XUMUYECKUX 3aKOHOB M TEOPHUH, A3bIKA HAYKH, JJOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOr0 Xapakrepa.

*  Pa3Butue ymenuil HabmOaTh U OOBACHATH XUMHUYECKUE SBJICHUS, IPOUCXOJSILNUE B
pUpo/e, 1adopaTopuu, B MOBCETHEBHOM JKU3HU.

*  @opmHupoBaHHE CHEIHAIbHBIX YMEHHH: oOpamaTbCsi C BEIIECTBAMM, BBIIOJIHATH
HECJIOKHBIE SKCIIEPUMEHTHI, CcOOMIoAasl NpaBUJa TEXHUKH O€30MacHOCTH; TIPaMOTHO
MPUMEHATh XUMUUYECKUE 3HaHUS B OOLIEHUH C IPUPOJION U B IOBCEIHEBHON KU3HH.

e PackpelTHe TYMaHHCTHYECKON HAMpPABICHHOCTU XHMHH, €€ BO3PACTAOLLIECH POJIU B
pEILIEHNH IJIaBHBIX MPOOJIeM, CTOSIINX MEpe]] YeIOBEYECTBOM, U BKJIaJa B HAYUHYIO KapTUHY
MHpa.

* Pa3ButHe nMuUHOCTM OOyYarOIMXCS: MX HWHTENIEKTyalbHOE M HPABCTBEHHOE
COBEpPILIEHCTBOBaHKE, (POPMUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOIIEHHH M HKOJIOTHYECKU

11e7IeCO00Pa3HOTO MTOBEJCHUS B OBITY U B TIPOIIECCE TPYIOBOM JACSITEIHHOCTH.



N3ydenue xumuu:

e CIIOCOOCTBYET peann3anuu BO3MOKHOCTEH JJIsl caMOpa3BUTHS U (HOPMUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U (yHKIMOHATIBHON IPaMOTHOCTH;

e BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEM
00y4aromuxcsi, HAaBBIKOB HX CAMOCTOSITEIIbHON Y4eOHO! AEATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOUMBIX KaK B
HIOBCEHEBHOM KU3HU, TaK U B IPOPECCUOHATBLHON AEATEIbHOCTH;

e 3HAKOMHUT CO CIIELU(PHUKON HAYYHOTO MBILIUIEHUS, 3aKJIaJbIBAET OCHOBBI 1I€IOCTHOTO
B3IJI511a HA €IMHCTBO IPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIlOM B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yYaroIInXCs;

e cIocoOcTBYET (GOPMHUPOBAHUIO IEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOIMUYECKOE

o0Opa3oBaHue 00yJarOIIUXCS.

I[aHHBIe HaIlpaBJICHUS B 06y‘ICHI/II/I XHMHUH 00€CIIEUNBAIOTCS Cl'IeI_[I/I(bI/IKOI‘/‘I COACPIKAHUA
yqeGHoro mpeamMcETa, KOTOprﬁ ABJIACTCS IIEAArOTUYCCKU aJalITUHPOBAHHBIM OTPAXXCHHUCM

0a30BO HAYKW XUMHUU Ha OTIPEJICIICHHOM 3Talle €€ Pa3BHTHS.

Kpr XUMHHU HAa YPOBHC OCHOBHOI'O 06mero O6paSOBaHI/I$I OpPUCHTHPOBAH HAa OCBOCHHUC
O6y‘{aIOH_II/IMI/IC$I CHUCTCMBI IIEPBOHAYAJIBHBIX MMOHATHUH XHUMHH, OCHOB HeOpFaHquCKOﬁ XUMHNHU

1 HCKOTOPBIX OTACIBbHBIX 3HAYUMBIX MMOHSATHH Opl"aHI/ILIGCKOI\/JI XHUMHHU.

CrpykTypa conepkaHus IporpaMMbl 10 XUMHUH ¢(HhOPMUPOBAHA HA OCHOBE CUCTEMHOI'O
oAxoJa K ee u3yueHuto. ConeprkaHue CKIaJbIBAETCS U3 CUCTEMBI IIOHATUH O XMMUUYECKOM
AJIEMEHTE M BEILECTBE U CUCTEMBI MOHATUI 0 XUMUYECKOU peakiuu. O6e 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbI [0 MPUHIUITY MOCIEA0BAaTEIbHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE

TECOPCTUICCKUX HpeI[CTaBJIeHI/Iﬁ Pa3sHOTO YPOBHH:

ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCECTO €CTCCTBO3HAHMA,

[Tepuonnueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

Y4CHUA O CTPOCHUU aTOMa U XUMHYSCKOMN CBA3H,

Hpe,Z[CTaBJIeHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ Aucconuanru BEIICCTB B paCTBOpaAX.



TeopeTnueckne 3HaHNAA PaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH ITOJIYYECHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCA IIOCIE0BATEIBHO OT OAHOTO YPOBHS K JIpyromy,
BBINOIHSAS (QYHKIUU OOBSICHEHHS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BOSMOXKHOCTEH

MPAKTUYCCKOI'o MPUMCHCHHS U IMOJIYYCHHA U3YyUaCMbIX BCIICCTB.

OcBoeHue mporpamMmbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NIPEACTABICHUS O
XUMHUYECKOHN COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOT'O OTHOILECHUS K HAyYHOMY 3HAaHUIO U METOAaM II03HaHus B Hayke. M3ydyeHue
XUMHUU IPOUCXOAMT C MPHUBIICYEHUEM 3HAHUHN U3 paHee N3yUEHHbBIX yUEOHBIX IPEAMETOB:

«Oxpyxaromuid Mup», «buosnorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Tpy n3yyeHnn XMMUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH
KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JesITeIbHOCTH YEJI0BEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a y4eOHOTO IIPEIMETAa COCTOUT B
(bOpMHPOBAHNUY CHCTEMBI XUMUYECKUX 3HAHUI — BOXHEUIINX (PaKTOB, TIOHATHIA, 3aKOHOB H
TEOPETUYECKUX MOJ0KEHUH, TOCTYITHBIX 00001IEHUIH MUPOBO33PEHUYECKOT0 XapaKkTepa,
A3bIKa HAYKH, B IPHOOILEHUH K HAYYHbIM METOJ]aM [TO3HAHUS IPU U3yYEHHUH BEIIECTB U
XUMHAYECKHUX PEaKIii, B (GOPMUPOBAHUN U PAa3BUTHH MTO3HABATEIBHBIX YMEHHUH U X
IIPUMEHEHHUU B yU€OHO-TI0O3HABATEJILHON U YU€OHO-HUCCIIEI0BATENbCKON AESITEIbHOCTH,

OCBOCHHH IIPpABHII 0e3omacHOro O6paH_I€HI/I$I C BEIIECTBAMHM B ITIOBCEIHEBHOM KU3HU.

[Tpu M3ydeHHH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs Ba)KHOE 3HAUEHHE

MPUOOPENTN TaKUE LIEIH, KaK:

e (opMHpOBaHUE HHTEIUIEKTYaIbHO Pa3BUTOMN JTUYHOCTH, TOTOBOM K
caM000paz0BaHuI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHSATHUIO PEILICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

e HaIpaBJICHHOCTb OOYyYEHHs Ha CHCTeMaTH4YecKoe MpUOOIIeHHEe 00yJaroIMXCs K
CaMOCTOSITENIEHOM 1M03HABATEIbHON JEATEIBHOCTH, HAyYHBIM METOIaM IIO3HAHMS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

e ofecrieuyeHue yciaoBUA, CIOCOOCTBYIOLIUX MPHOOPETEHUIO 00YUaIOIIMMUCS OTIbITa
pa3sHOOOpa3HOM eATENIbHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB
(KJIFOYEBBIX KOMIETEHIINH ), IMEIOLINX YHUBEPCAIbHOE 3HAYSHUE /ISl pa3IMYHbIX

BUIO0B JACATCIBHOCTH,



e (opmupoBaHue 00IICH QYHKITMOHATHPHOW U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B
TOM YHUCJIE YMEHHUH OOBACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOILEro MUPA,
UCTIOJIB3YS 3HAHUS U OTIBIT, MOJTY4YE€HHBIC IPU U3YYCHUU XUMUH, TPUMEHSATh UX MIPH
peneHny mpodJeM B OBCEAHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;

e (¢opmupoBaHue y 00y4arOmUXCsl TYMAHUCTUYECKUX OTHOLICHHUM, TOHUMAaHUS
LEHHOCTU XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH IKOJIOTUYECKH 11€JIeCO00pa3HOro
MOBEJICHUA B OBITY M TPYAOBOH NEATEIHLHOCTH B LENISAX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOLIEH IPUPOTHON CPEJIbI;

e Ppa3BUTHE MOTHBAIMH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHMSI 00IIEUEeIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(DUIIS ¥ HAIIPaBIEHHOCTH JalbHEHUIIEr0

00y4eHwusl.

OO11ee YMcio0 4acoB, OTBEACHHBIX U1 U3yYEHUs XMMUU Ha YPOBHE OCHOBHOT'O OOLIET0
oOpa3oBanusi, coctaBiseT 136 yacoB: B 8-M kiacce — 68 gacoB (2 "aca B HEJIEI0), B 9-M

KJ1acce -68 yacoB (2 yaca B HE/ICIIO).
Conep:xanue yueGHOTro nmpeamMera

8-ii kiace

IlepBoHayaibHbIE XUMHUYECKHE MOHATHS

[Tpenmer xumuu. Pons XUMHM B KU3HU YeTOBeKa. XUMHUS B cUCTeMe HayK. Tena u
BeniecTBa. Puznyeckre CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BemiecTs. [lonstue o

MeTOo/ax MOo3HaHus B XUMHH. UucThie BemecTBa U cMecu. CTIocoOBI pa3iesieHus: CMece.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 37eMeHThl. CHMBOJIBI XUMHYECKHX JIEMEHTOB.

[IpocTeie U cioxHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

XuMHu4decKas (bOpMYJ]a. BaneHTHOCTh aTOMOB XMMHYECKHX DJIIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

MOJICKYJIsSIpHas Macca. MaccoBas J0JI XUMHYCCKOTI'O 3JIECMCHTA B COCIMHCHHUH.

KonunuectBo BelecTBa. Moib. MOJBIpHa}I macca. BzaumMocBs3b KOJIM4YECTBA, MACChI U

qucia CTPYKTYPHBIX CAUHUI] BCHICCTBA. PacueTtsl mo (bopMleaM XUMHYECKHUX COCIMHECHUM.



DU3NYECKUE U XUMUYECKHUE ABJICHUA. XUMUUYECKasi Peakius U €€ MPU3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHus. Kiraccupukamnuss XuMHUIeCcKuxX

peakiuii (CoeIuHEHus, Pa3I0KEHUs, 3aMEIICHHs, OOMEHa).

XHMHYEeCKHUI IKCIIEPUMEHT:3HaKOMCTBO C XMMHUECKOH MOCYy 1011, paBuiamMu paboThl B
nabopaTopuu U MpUeMaMu O0OpalieHus ¢ J1a00paTOPHBIM 000pyIOBaHUEM, H3yUCHUE U
onucanue (U3NIECKUX CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB, HAOIIOICHHIE
¢busnueckux (IJIaBJIeHUE BOCKA, TassHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAIIMSI BOJIbI) M XUMHYECKHX (TOpEeHUE CBEYH, TPOKATMBAHUE METHOM MPOBOJIOKH,
B3alMO/JICIICTBUE M€JIa C KUCIIOTOMN) SIBJIEHUI, HAOII0IEHUE U ONMCAaHNE IPU3HAKOB
MIPOTEKAHNS XMMHUECKUX peaklnil (pa3yioKeHne caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTBI C
XJIOpUAOM Oapus, paznoxeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE
xenesa ¢ pactBopoM conu menu (I1), usyuenue cnocoOoB paszieneHust cMeceil: ¢ MOMOIIBIO
Maraura, GpuiIbTpOBaHHUE, BHIIApUBAHUE, AUCTUILIALINS, XpoMaTtorpadus, IpoBeAcHIE
OYMCTKH ITOBAPEHHOH COJIM, HAOIIIOICHUE U ONMCAHUE PE3YIbTATOB MPOBEJCHUS OTIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MacChl, CO3J[aHUE MOJIETICH MOJIEKYII

(IrapoCTep)KHEBBIX ).

Ba:xnelimmue NMpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIICCTB

Bo3ayx — cMech razos. CocTas Bo3gyxa. Kuciopona — 21eMeHT U IpOCTOE BELIECTBO.
Haxoxnaenue kucnoposia B mpupojie, pu3ndeckue U XMMHUUECKHe CBOMCTBA (peakuu
ropenus). Oxcuasl. [Ipumenenne kucnopoaa. CrnocoObl MOTYyYEHHs KUCIOPOA B
nabopaTopuu U npoMblnuieHHocTH. KpyroBopoT kucinoposa B mpupoje. O30H —

AJUIOTPOITHAA MO,Z[I/I(l)I/IKaLII/ISI KucJiopoza.

TemoBoit 3¢h(pexT XuMU4eCKON peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, K30~ U
9HAOTEPMHUUYECKUE PEAKIMH. TOIUIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIICHHE

MApHUKOBOTO P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopoa — aneMeHT 1 mipocToe BeniecTBo. HaxoxaeHue Booposa B mpHpo/Ie,

(bI/ISquCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI MOJIy4YCHMUA. Kucnorsr u conn.

Monsipablii 00beM razoB. PacueTsl 10 XUMHUYECKUM ypaBHEHUSIM.



dusnyeckne cBorcTBa BoAbl. Boga kak pactBopuresnb. PacTBopel. HackienHbie n
HEHACHIIICHHBIC PACTBOPHI. PacTBOPUMOCTH BEIIECTB B Boze. MaccoBasi 10715 BEIIECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOJIbl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojbI B ipupoie. 3arpsi3sHeHUE NPUPOAHbIX Boa. OXpaHa U OYUCTKA

IpUPOAHBIX BO.

Knaccudukanus Heoprannueckux coeauaennid. Oxcuapl. Kimaccuduxanmst okcuaos:
cosieoOpasyrotire (OCHOBHBIC, KHCIIOTHBIE, aM(OTEPHBIE) K HECOIeo0pa3yIolue.
Homenknarypa okcuaoB. @u3nyeckue U XuMU4YecKre cBOMCTBa okcuIoB. [lomyyenue

OKCHUIOB.

OcHoBanus. Kimaccudukarnus OCHOBaHH: 1IEJI0YH U HEPACTBOPUMbBIC OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @u3ndecKue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyenue

OCHOBaHUM.

KwucnoTer. KJ'IaCCI/I(bI/IKaI_II/IH KHCJIIOT. HOMCHKJIaTypa KHUCJIO0T. DUBNYECKUE U XUMHUYECKHE

cBoiicTBa KuCIOT. Psig aktuBHOocT MetaiuioB H.H. bekerosa. [lonyuenue kucnor.

Conu. Homenknarypa coneil. @usnueckue u XuMuueckue cBoiictsa cosiel. [lonyuenue

COJIEN.

I'eneTmueckas CBI3b MECKAY KilaCCaMH HCOPraHNYCCKUX COC}IHHGHHﬁ.

XHMHYECKHH IKCIIEPUMEHT:Ka4yeCTBEHHOE OIIPENIEICHUE CONEPKAHNS KHCIIOPOIa B
BO3/lyX€, MOIy4eHHe, COOMpaHHe, paclio3HaBaHNE U U3yYeHHE CBOMCTB KHUCIOPO/Ia,
Ha0JIt0/IeHNEe B3aUMOIEUCTBUS BELIECTB C KMCIOPOAOM U YCIOBHS BOSHUKHOBEHHUS U
IpeKpalleHus ropeHus (moxapa), O3HakoMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OMTUCAHHE UX
CBOWCTB, ITOJIy4yeHHEe, COOMpaHKe, pacliO3HaBaHUE U U3yYeHHE CBOWCTB BOJOpOJa (TOpEeHHe),
B3auMoieiicTBue Bogopoaa ¢ okcuaom mean (1) (Bo3MoKHO UCTIONIb30BaHUE
BUJIEOMATEpHAIIOB), Ha0JIt0IeHEe 00pa310B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BaHUE
0CcO0EHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMYHON PaCTBOPHUMOCTbIO, IPUTOTOBIICHHE
pacTBOPOB € ONPEAEICHHON MaCCOBOM JOJIEN pACTBOPEHHOIO BELIECTBA, B3AUMOACHCTBUE
BOJIbI C ME€TaJUIaMU (HaTpUeM M KaJblieM) (BO3MOXHO HCIOJIb30BaHNE BUIEOMATEPUATIOB),
uccieoBaHue 00pa3lloB HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KJIaccoB, HAOIIOeHIE

HU3MCHCHUSA OKPACKH MHAUKATOPOB B paCTBOPAX KHUCJIIOT U IJ_IGJ'IO‘-ICI\/'I, HU3YyUCHHUC



B3auMoeicTBus okcuna meau (11) ¢ pactBopom cepHOI KUCTOTHI, KUCIIOT C METaJlJIaMH,
peaKIuii HeHTpau3aum, NoJyYeHHEe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO
MeTajula IPYrUM U3 PacTBOPA COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TeMe

«Baxnennue Ki1acchl HEOPraHUYECKUX COCUHEHUNY.

epuoauueckuii 3axoH u llepuoanyeckas cucremMa XumMmu4yeckux jiemenTos JI.U.
MenpeneeBa. CtpoeHue aToMoB. XumMu4eckasi cBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKITUHN

HepBLIG IIOIIBITKH KJIaCCI/I(i)I/IKaL[I/H/I XUMHYECKHX 3JIeMeHTOB. [IoHsaTHE O rpymmiax
CXOOHBIX 3JICMCHTOB (H_ICJ'IO‘IHBIG 1 HICJIOYHO3CMCECIIbHBIC MCTAJLIbI, I'aJIOTCHbBI, HHCPTHLIC

ras3pl). JJIE€MEHThI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema XUMUYECKUX 311eMeHTOB J[. 1.
Menpeneena. Koporkonepuoanas u ainuHHonepuoaHas popmsl [lepuoarueckoit cucteMbl
xumuyeckux emenToB [[.1. Menaeneea. [lepuoas! u rpynmel. Pu3ndeckuidi CMbICI

MOpAAKOBOI'O HOMEpPa, HOMEPOB II€pHUOaa U I'PYIIIbI 3JICMCHTA.

Crpoenue atomoB. CoctaB aToMHbIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
JIEKTPOHHBIX 000JI04€K aTOMOB NEepBbIX 20 XUMHUUECKUX 1eMeHTOB lleproauueckoit
cucremsl J[.1. MenneneeBa. XapakTepuCcTUKa XMMHUECKOTO 3JIEMEHTA I10 €T0 MOJOKEHUIO B

[Iepnonnueckoii cucreme /I.11. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U

HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3HadeHue Hepno,unqecxoro 3aKOHa " Hepnonnqecxoﬁ CHUCTCMBI XUMHWYCCKHX 2JICMCHTOB

JUIS pa3BUTUA HayKU U npakTUku. J[.M. Mennenees — y4eHbll U IpaykJaHUH.

Xumuuaeckas cBa3b. KoBaneHnTHas (ToyisipHas ¥ HETOJISIpHAsST) CBSI3b.

3J'ICKTpOOTpI/II_IaTCJILHOCTB XUMHUYECKHUX 3IeMEHTOB. FIoHHas CBS3b.

Crenenb okucaeHus. OKHUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl

OKUCIICHHS B BOCCTaHOBIICHH. OKHUCIIMTEIIM 1 BOCCTAHOBUTEIIH.



XHMHYEeCKHUI IKCTIePUMEHT: U3yuyeHre 00pa3I0B BEIIECTB METAJIIIOB U HEMETAJIIOB,
B3aUMO/ICHCTBUE THAPOKCH/IA IMHKA C PACTBOPAMM KUCJIOT U LIEN0YEH, IPOBEJECHUE OMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHue,

pEeaKINK Pa3I0KEHUs, COCTUHECHUS).

Me)KHpeL[MeTHLIe CBHA3HU

Peaﬂmaunﬂ MCKIIPECAMETHBIX CBsA3eH Py U3YYCHHUH XNMHUU B 8-M KJ1acce
OCYILICCTBIIACTCA Y€PE3 UCITI0JIB30BAHNUE KAaK O6I_HI/IX €CTECCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK 1
HOHHTI/If/'I, ABJIIIOINNUXCA CUCTEMHBIMU JIA OTACJIIBHBIX IMTPEAMCETOB CCTCCTBCHHO-HAYYHOI'O

LUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCU(PUKALINSI, IEPUOAUYHOCTD, HAOJIIOIEHHE, SKCTICPUMEHT,

MOACIIMPOBAHUC, UBMCPCHUC, MOCIIb, ABJICHUC.

®du3uKa: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHUH 3apsi]l, BEIIECTBO, TEJI0, 00bEM, arperaTnoe
COCTOSIHUE BEIECTBA, a3, (PU3MUECKHUEe BEJTMYNHBI, SAMHHUIIBI U3MEPEHHS, KOCMOC, TUTAHETHI,

3Be3a61, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE TOPObI, TOJIE3HbIE

HCKOIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9-i1 KJ1ace

BemecTBo H XUMHYECKAasI pe€aKkuus

Ilepuonnueckuii 3akoH. [leproanueckas cucreMa XUuMHYECKUX d1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIBIUSA U UX COEUHEHHI B COOTBETCTBUU C

ITOJIOXKCHHUEM 3JICMCHTOB B HCpHOI[H‘-ICCKOﬁ CUCTCMC U CTPOCHUEM UX aTOMOB.



CTpOGHI/Ie BE€IICCTBA: BUAbI XHUMHYECKOU CBSI3HU. THIIBI KPUCTATINTMYCCKUX PECIICTOK,
3aBHCHMOCTH CBOMCTB BCIIECTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PEIICTKHU U BUAA XHUMHYECKOM

CBA3U.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HECOPraHM4C€CKUX BEIICCTB. XHUMHUYECKHEe CBOMCTBA
BCIHICCTB, OTHOCAIINXCA K pa3JIMYHbIM KJIaCCaM HCOPraHUYCCKUX COGI[I/IHGHI/If/’I, TCHCTNYCCKaA

CBs3b HCOPraHNM4YCCKUX BCIICCTB.

Knaccugukaius XaMHUECKUX PEaKIUi 110 pa3IMYHbIM MPU3HAKaM (10 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKI[H BEIIECTB, 110 TEIUIOBOMY 3(h(eKTy, M0 U3MEHEHHIO CTEIIeHEN
OKUCJICHUS XUMHYECKUX JIEMEHTOB, TI0 00PaTUMOCTH, 110 YYaCTHIO KaTaJIn3aTopa). IK30- U

SHAOTEPMHUYCCKUC PCAKINH, TCPMOXUMHUUICCKNUEC YPABHCHU.

[TonsiTue o ckopoctu XuMHUecKoi peakuuu. [lonarue 00 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [loHaTHe 0 rOMOreHHbIX U TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonsaTre o xumuyeckoM paBHoBecuu. DaKkTOPBI, BIUAIOLINE HA CKOPOCTh

XUMHYECKOM p€aKnun U IMOJOKCHUC XUMHNYCCKOI'O paBHOBCCHA.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pcaKkuuu, SHGKTpOHHI)II\/JI 0ajlaHC OKHUCIIUTEIBHO-
BOCCTAHOBUTEIILHOU pC€aKnuu. CocraBnenne ypaBHeHI/Iﬁ OKHUCINTCIIPHO-BOCCTAHOBUTCIIBHBIX

peaKHI/Iﬁ C UCIIOJIb30BAHUECM METOa 3JICKTPOHHOTO Oananca.

Teopm{ 3JICKTpOJ'IHTPI‘I€CKOI>i JAUCCOoLMalu. 9J'ICKTpOJ'II/ITBI " HEOJICKTPOJIHUTHI. KaTI/IOHH,
aHHUOHBI. MeXaHU3M JUCCOLMAIIUN BEIIECTB C Pa3IMYHBIMU BUAaMH XUMHYECKOH CBS3H.

Crenenp aucconuanyy. CUIbHBIE U CIIa0bIe AJIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y caoBHsI MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHBIE U
COKpallleHHbIE HOHHBIE YpaBHEHU peakiuii. CBOICTBA KHCIOT, OCHOBAaHUW U COJIEH B CBETE
MIPEACTABICHUI 00 JIEKTPOIUTHIECKOM aucconnanuu. KauecTBeHHbIE peakiiui Ha UOHBI.

[TonsiTE O THAPOIN3E COJEH.

XuMHYecKHil IKCIIEPUMEHT:03HaKOMJIEHHE C MOJENIIMUA KPUCTAININYECKUX PEILIETOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX
BELIECTB (XJIOpHIa HATPUs), UCCIIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIUHU OT
BO3CHUCTBUS Pa3IHUHBIX (DAKTOPOB, UCCIIEAOBAHHUE AIEKTPOIIPOBOIHOCTH PACTBOPOB

BCIICCTB, ITponecca Jucconruanum KucjorT, 1Ieno4er M cojei (BO3MO)KHO HUCIIOJIB30BaHHUEC



BHJICOMATEPHAJIOB), IPOBEJICHHUE OIBITOB, HIUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS
peakmuii HFOoHHOTo 0OMeHa (00pa3oBaHUe OCaiKa, BhIICIEHUE Ta3a, 00pa30BaHKE BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOIINX MTPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTEIHHBIX PEaKIIUN
(ropeHue, peakiuy pa3ioKeHHsI, COCTUHEHUS ), PACTIO3HABAHUE HEOPTAHMUYECKHUX BEIIECTB C

IIOMOINBIO KAYECTBCHHBIX peaKuHﬁ Ha MOHBI, pCHICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMeTanasl M UX cOeTUHEHUS

OO0w1ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEePHbIE
creneHu okucienus. CtpoeHue u GU3NYecKre CBOWCTBA MPOCTHIX BEUIECTB — raJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3aUMOJEICTBIE ¢ METaJlJIaMi, HEMETaJlIaMH,
menoyamu). XiaopoBojopol. CossiHast KUCI0Ta, XMMUYECKHE CBOUCTBA, OJIyUYEHHUE,
npuMeHeHue. JlelicTBre XJ1opa ¥ XJI0pOBOJOPO/Ia Ha OpraHu3M 4elloBeKa. Baxkuelmue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJIL.

O6was xapakrepuctika 31eMeHToB VIA-rpynnbsl. OCOGEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u GU3nuecKue CBOMNCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJAA U CePhl. AJUIOTPOITHBIE MOJU(PHUKAIIMNA KUCIOPOIa U cepbl. XUMUYECKHE CBONCTBA
cepbl. CepoBOZIOPO, CTpOCHNE, (PU3NUECKHE U XMMUYECKUe CBOUCTBA. OKCHIBI Cephl KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHasl KUCIIO0Ta, GU3NUECKHE U XMMUYECKHE CBOMCTBA
(ob1ue Kak mpencTaBUTENs Kjlacca KUCIOT U cnenuduyeckre). XUMHYECKHE Peaklny,
JIeKallKe B OCHOBE IPOMBIIIIJIEHHOTO CII0c00a MOIy4eHUsl CepHON KUCIOThL. [IpuMeHeHue
cepHoil kucnoTel. Conu cepHOM KUCIOThI, KAUECTBEHHAs peaklys Ha CylIb(paT-HOH.
HaxoxzaeHue cepbl 1 €€ COEIMHEHUN B IpUpoJe. XUMUYECKOE 3arpsI3HEHUE OKPYKaOLIEn
Cpezbl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE BO3yXa U BOJJOEMOB),

CIOCOOBI €ro NMpeA0TBpallECHuUS.

OOm1as xapakrepucTika 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, paclipoCTpaHeHHE B IpUpPoe, PU3NUECKUE U
XuMHueckue cBoiicrBa. KpyroBopot a3ora B npupojie. AMMHAK, ero (pu3ndeckue u
XUMHUYECKHE CBOICTBa, MoJlydeHre U npuMeHeHne. Coau aMMOHUS, UX (GU3HYECKUEe U
XMMHUYECKHE CBOICTBA, TpUMeHEeHHEe. KauecTBeHHasl peakusl Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MojlyuyeHue, (u3ndeckue 1 XUMHUECKUe CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
KJ1acca KUCJIOT U crienuuyeckue). Micnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KaueCTBE

MUHEPAJIBHBIX YI0OpeHH. XUMUYEeCKOe 3arpsi3HEHUE OKpY Karolell cpeibl COeTUHEHUSIMU



a3zoTa (KUCIOTHBIC IO/, 3arpsI3HEHNE BO3/IyXa, MOYBHI K BostoeMoB). Docdop,
aJUI0TpoNHbIe MoaupuKauu Gocdopa, hpuznveckne 1 XuMHIECKUe cBoiicTBa. OKCHT
docdopa (V) u pochopras kucnora, Gpu3nuecKre U XUMUIECKUE CBOWCTBA, TIOTyYCHHE.

Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 371eMeHToB IV A-rpynmbsl. OCOGEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUS. YTIEepo/l, aJUIOTPOITHBIE MOJU(PHUKAIINY,
pacrpocTpaHeHHe B IpUpoie, GPU3NIESCKUE M XUMHYECKHE CBOMCTBA. AICOPOITHSI.
Kpyrosoport yriepona B npupojie. OKCupl yriaepoaa, ux GU3NIEeCKUe 1 XUMUYECKHUE
CBOWCTBA, JICHCTBUE HA KUBBIC OPTAaHU3MBI, ITOJIyYCHHE U IIPUMEHEHUE. DKOJIOTHYECKHE
poOJIeMBI, CBsI3aHHBIC ¢ OKcHIoM yriepona (1V), runoresa rio6ansHOTo MOTETUICHUS
KIIUMata, ITAPHUKOBBIA APPEKT. YTOIbHAS KUCIOTA U €€ COJIH, UX (PU3NICCKHEe U
XMUMHUYECKHE CBOWCTBA, MOJyYeHHE U puMeHeHne. KauecTBeHHas peakius Ha kapOoHart-
noHsbl. Vcrnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U CEJILCKOM

XO039UCTBE.

[TepBoHaUYaNIbHBIC TIOHATHUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COSAMHEHHSX Yriiepo/a
(MeTaH, 3TaH, YTHICH, allCTUJICH, dTAHOJ, MIUIEPHH, YKCYCHAs KUCIIOTa). [IpuponHbie
WCTOYHUKH YTIIEBOJIOPOIOB (YT OJb, IPUPOIHBIN Ta3, HEPTH), MPOTYKTH UX MEPEPaOOTKH
(OeH3uH), UX Poib B OBITY M MPOMBITIEHHOCTH. [IoHATHE 0 GMOTOTHYECKH BasKHBIX
BEIIIECTBAX: XKUPAX, OeIKaX, yrJIeBoJaxX — M UX POJIM B KHU3HU YeJoBeka. MaTepuanbHoe

CANHCTBO OPraHMYCCKUX U HCOPTraHNYCCKUX COCHHHGHHﬁ.

Kpewmuuii, ero puzndeckrue u XuMHUYECKHE CBOMCTBA, OMyYeHUE U IPUMEHEHHE.
Coenunenus kpemHus B npupoje. O0miue npeacraBiaeHus o6 okcuae kpemuus (1V) u
KpeMHUEBOU KuCiIoTe. CHITMKATHI, UX HCIIOJIb30BAHHUE B OBITY, B TPOMBIIIICHHOCTH.
Baxweilimme cTpouTeIbHbIE MAaTepHAIBI: KEPAMHKA, CTEKIIO, IEMEHT, OETOH, JKEeJIe300€TOH.
[TpoGembl 6e30MacHOTO MCTIONB30BAHMSI CTPOUTEIHHBIX MAaTEPHATIOB B TIOBCETHEBHOM

KHU3HH.

XHMHYEeCKHUI IKCTIePUMEHT: U3yuyeHre 00pa3I[0B HEOPraHMUYECKUX BEIIECTB, CBOICTB
COJISTHOHM KHCIIOTHI, IPOBE/ICHHE KaYeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOI0eHNE
MPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpaXaromue Gu3nuecKkue 1 XMMHYEeCKHUe CBONCTBA
raJIOT€HOB U UX COETUHEHHH (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPHAIIOB), 03HAKOMJICHHE

¢ oOpa3iamu XJ0puI0B (TaJOTEHUIOB), O3HAKOMJICHHE C 00pa3IiaMu Cephl U ee



COCTMHEHUSAMH (BO3MOXHO HMCIIOJIh30BaHUE BUICOMATEPUAIIOB), HAOIIOACHUE TTpoliecca
oOyTriauBaHMs caxapa Moj JeicTBHEeM KOHLIEHTPUPOBAHHON CEPHOI KUCIIOTHI, U3y4YeHUE
XUMHUYECKHUX CBOMCTB pa30aBI€HHOI CEpHON KHUCIIOTHI, IPOBEICHNE KAYECTBEHHON PEaKIIMU
Ha Cyib(aT-uoH U HAOIIOACHHE TTPU3HAKA €€ MPOTECKAHMS, 03HAKOMIICHHE C (PU3HUECKUMU
cBoiicTBaMH a3oTa, pochopa U ux coefuHEeHUH (BO3MOXKHO HCIIOJIb30BAHNE
BHJICOMaTEpPHAIOB), oOpa3amMu a30THBIX U (OCHOPHBIX YIOOpEHUH, TTOIyIeHHE, COOMPaHHUE,
pacrto3HaBaHKE U U3YYCHHUE CBOMCTB aMMHUaKa, IPOBEICHUE KAaYeCTBEHHBIX PEaKINil HA HOH
aMMOHUA U (ocdaT-uoH U U3yICHHE TPU3HAKOB X MTPOTEKAHNUS, B3aUMO/ICHCTBHE
KOHILEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), U3YUCHHE MOJIETICH KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura,
dymepeHa, 03HAKOMIICHHE ¢ TIPOIIECCOM aJCOPOIIMH PACTBOPCHHBIX BEIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOHCTBOM MPOTHBOTa3a, MOIYICHHE, COOMPAHHE,
pacrno3HaBaHHe U U3YUYE€HHUE CBOICTB YITIEKUCIIOTO ra3a, MpOBEACHNE KaYeCTBEHHBIX peaKIui
Ha KapOoOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKIINCH CHITMKATHONW MTPOMBIIIIJICHHOCTH, PEIICHNE YKCIICPUMEHTAIBHBIX 33124 110 TEME

«Ba)xgelIe HeMETAIJIbI U UX COEIUHEHUY.

MeTaJiibl 4 UX COETMHEHUS

OO0m1as XxapakKTepuCTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHMH MX
nonoxxenus B [lepuoandeckon cucreme xuMmuueckux anemeHToB /.M. Menzaeneesa u
cTpoeHust arToMoB. CTpoeHHEe METAITOB. MeTaJmnyecKkas CBsi3b U METAJTMYECKast
KPUCTAJUTMYECKAs PelIeTKa. DIEKTPOXUMUUECKHUH Pl HANIPSKEHUN MeTauioB. Puznueckue
Y XUMHUYECKHE CBOMCTBAa MeTaiioB. O0IIue crnocoOsl monyueHus: Mmetamwios. [lonsTue o
KOPPO3UH METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH,

,Z[IOpaJIIOMI/IHPlﬁ, 6p0H3a) " UX IPUMCHCHHC B 6I>ITy 1 IPOMBIIIJIICHHOCTH.

[I{erounble MeTaUIBL: ITOJIOKEHUE B [leproanueckon cucTteMe XUMHYECKHUX JIEMEHTOB
J.1. Menneneesa, CTpOEHHE UX aTOMOB, HAX0XKICHUE B pupoae. Pusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUIBI HATPUS U

KaJius. HpI/IMeHeHI/Ie HOICJTOYHBIX METAJIJIOB U UX COC}II/IHGHI/Iﬁ.

[IlenoyHO3eMENBHBIE METAJUIBI MArHUW U KaJbLM: TTOJI0KeHUE B [lepuoanueckoit
cucteme xumuueckux aieMeHToB [[.M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HAXOXKJECHUE B

npupoze. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA MarHus U Kaiublus. BaxkuHeimme



COCTMHECHHUS KaJIbIUs (OKCH, TUIPOKCHU]I, COH). JKECTKOCTh BOJIBI M CTIOCOOBI €€

yCTpaHEHHUSI.

AntoMunuit: nojoxkenue B [leproanueckoit cucreme XuMudeckux snemeHton . 1.
MeHpeneeBa, CTpoeHHE aTOMa, HAXOXACHUE B Ipupoie. PU3nvecKkue 1 XUMHICCKUE

CBOWCTBA aTrOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHA U THAPOKCUIA ATIOMUHUS.

Keneszo: nonoxenue B [lepronuueckoit cucreme XuMuueckux 3yiemeHton /.M.
MeHpeneeBa, CTpoeHHE aTOMa, HAXOXACHUE B Ipupoie. PU3nvecKkue 1 XUMHIESCKUE
cBoiicTBa xene3a. Oxkcunbl, rusipokcusl u conu xenesa (1) u xenesa (I11), ux cocras,

CBOICTBA U IOJYyYCHHUE.

XHMHYEeCKHUI IKCIIEPUMEHT:03HaKOMIIEHHE C 00pa3liaMyu METAJJIOB U CILJIABOB, UX
(U3HYECKUMU CBOMCTBAMH, U3YYCHHE PE3YIbTATOB KOPPO3UH METAILIIOB (BO3MOYKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIOB), 0COOEHHOCTEH B3aMMOICUCTBUS OKCHA KaJIbIUs U
HaATpHUs ¢ BOJOH (BO3MOXHO HCIIOJIb30BAHHUE BUJIEOMATEPUATIOB), UCCIIEIOBAHHE CBONCTB
KECTKOM BOBI, MPOIlecca TOPEHHUSI JKele3a B KUCIOPoe (BOZMOKHO UCTIOIb30BaHUE
BHJIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIMi Ha MOHBI: MarHus,
KaJIbIWsl, AIFOMUHUS, ITMHKA, skene3a (1) u xemesa (111), mequ (1), Habmonenue u onucanme
MIPOLIECCOB OKPAIIMBAHUS JITAMEHH HOHAMU HATPHS, KIS U KaJIbIHs (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPUATIOB), UCCIIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE IKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe

«BaxxgelIe MeTajuIbl 1 UX COEIUHEHU).

XuMus M OKpy:KamoLas cpeaa

BemectBa n MaTcpHraJibl B IMOBCEAHEBHOM KM3HU YeI0BeKa. be3omacHoe ncnoiabp30BaHue
BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ B 6LITy. HepBa;I nmomMouib MMpu XUMHYECKUX 0XKOrax U

OTpaBJICHUSAX.

XHUMHUYECKOE 3arpsA3HCHHUC Oprxcanmeﬁ Cpeabl (HpeHeHBHaH AO0IMYCTHMAsA KOHICHTpalud

Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIEM.

XHMHYeCKHUI IKCIIePUMEHT: U3yueHre 00pa3I[0B MaTepHaoB (CTEKIIO0, CIIIaBbl METAIIJIOB,

MOJIMMCPHEIC MaTepI/IaJ'IBI).



MesknpeamMeTHble CBSI3H

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yYEHUH XUMUU B 9-M Kilacce OCyIECTBIISIETCA
gyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYyUHBIX ITOHATUMN, TaK U MOHATHH,

ABJIIOINUXCSA CUCTEMHBIMU U1 OTACIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIacCU(PUKALINsI, TIEPUOAUIHOCTD, HAOIIOICHHE, SKCTICPUMEHT,
MOJICIMPOBaHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE, MAPHUKOBBIN d(()EKT, TEXHOIOT U,

MaTepHuasbl.

®du3uka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIBI,
PaaOAaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUH 3apsi]l, IPOBOJHUKH, ITOIYIIPOBOIHUKH,
TUDJIEKTPUKHU, OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3,
pacTBOp, paCTBOPUMOCTD, KPUCTATNYECKASI PEIICTKA, CIUIaBbl, (PU3HUSCKUEC BEITMYUHBI,

CAMHUIBI UBMEPCHUA, KOCMHUYCCKOC ITPOCTPAHCTBO, IIJIAaHCTHI, 3BE3/1bI, COJ'IHI_IC.

buonorus: ¢porocunTes, ApIxanue, 6uochepa, IKOCUCTEMa, MUHEPaIbHbBIE YIOOpeHHUS,

MHKPO3JICMECHTBI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BEIICCTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE

HCKOIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

Ilnanupyemsle pe3yibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yabTAThI

JlngHOCTHBIE PE3yIbTAaThl OCBOCHUSI MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUSs
JIOCTUTAIOTCS B X0J1¢ 00YUECHHSI XMMHUU B €IMHCTBE yUeOHOM M BOCTIMTATEIIbHON
JESATEIbHOCTH B COOTBETCTBUH C TPAJULMOHHBIMH POCCUUCKUMH COLUOKYIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MTPaBUJIaMU U HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT MpOIlEcCCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COIHATTU3AIIAN

o0yJaronmxcs.



JIn4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH O0YUYAIOLIUXCSI PYKOBOJCTBOBATHCSA
CUCTEMOH MO3UTHBHBIX LIEGHHOCTHBIX OPUEHTAIMI U paclIupPeHHE OMbITa AEATEILHOCTH Ha e

OCHOBC, B TOM 4YHUCJIC B 4aCTHU:

1)maTpHoTHYEeCKOr0 BOCIIMTAHMA  [ICHHOCTHOI'O OTHOILIEHUS K OTCUECTBEHHOMY
KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIEAMIO, IOHUMAaHU 3HAYCHUS] XUMUYECKON
HAYKH B )HM3HU COBPEMEHHOT0 O0IECTBA, CHOCOOHOCTH BJIA/IETh JOCTOBEPHOM
uHpopMalnuel 0 NepeioBbIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOM U OT€YECTBEHHON XUMUH,

3aUHTCPCCOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U O6HI€CTBa;

2)rpamanc1c0r0 BOCHIUTAHUSAIIPCACTABIICHHUA O COUAJILBHBIX HOpMAax U IpaBujiax
MEXJINYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
O6H.I€CTB€HHO HOHCSHOﬁ, y‘IC6HO-HCCJ’I€,Z[OB3TCJ'IBCKOI>i, TBOp‘leCKOﬁ " IPpYyrux BUJax
JACATCIIBHOCTH, TOTOBHOCTH K p33H006p33HOfI COBMECTHOI ACATCIIBHOCTH IMPH BBIITOJIHCHHUU
yT-I€6HbIX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUH XUMHWYCCKUX SKCIICPUMCHTOB, CO3JJaHUN
y‘le6HBIX IIPOCKTOB, CTPCMIJICHUA K B3AUMOIIOHMMAaHHUIO U B3aUMOIIOMOIIHX B ITPOLICCCE 3TOU
yqe6H0171 ACATCIBHOCTH, TOTOBHOCTH OLICHUBATH CBOC ITOBCACHUC U MTOCTYIIKHU CBOUX
TOBapI/IHIeI\/JI C IMO3UIIUH HPABCTBCHHLIX U ITPABOBBIX HOPM C YUCTOM OCO3HAHUA HOCJIGI{CTBI/Iﬁ

MOCTYIIKOB;

3)LIeHHOCTH HAYYHOTI'0 MO3HAHM S :MUPOBO33PEHUYECKHE MTPEICTABICHMS O BEIIECTBE U
XUMHUYECKOHN PEAKIINN, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJISIFOLIME OCHOBY JUIsl IOHUMAHMS CYIIHOCTH HAyYHON KapTUHBI MUPA, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBS35X YeJIOBeKa C IPUPOAHOM

cpenoﬁ, 0 POJIM XUMHHU B TIO3HAHUU ITUX 3aKOHOMepHOCTeﬁ;

ITI03HABATEJIbHBIE MOTUBBI, HAIPABJICHHBIE HA NIOJyY€HHE HOBBIX 3HAHUU 110 XUMMUH,

HE00XO0AUMBIE Il 00bACHEHHSI HAOII0AaEMBIX MPOLIECCOB U SIBJICHUH, TO3HABATEIIbHOM,
MH(GOPMALIMOHHOM U YUTATEIBCKON KYJIbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHOM
paboThI ¢ yUeOHBIMU TEKCTaMH, CIPABOYHON JTUTEPATYPOM, JOCTYIMHBIMH TEXHUUYECKUMHU

cpencTBamMu HHGOOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00YUCHUIO U MTO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTD U CIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM U UCCIIEI0BATENbCKOMN AEITETbHOCTH, K OCO3HAHHOMY

BBIOOPY HANpPaBIEHHOCTH U YPOBHSI 00YUYEeHHMsI B ajbHeHIIeM;



4)(popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/I0pPOBBIN 00pa3 MKHU3HH, OCO3HAHHE TIOCIICICTBUN U HEMTPUATUE BPEIHBIX TPUBBIYCK
(yroTpeOieHus aaKorois, HAPKOTUKOB, KYpeHHs ), HEOOXOIUMOCTH COOJIIOICHUS TTPABHII

0€30MacHOCTH IIPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHOW )KU3HU;

S5)TpynoBoro BocnuTaHusi:

MHTEPEC K MPAKTUIECKOMY H3yUEHUIO TPOo(eCcCuil u Tpyaa pa3IuaHOrO Poja, YBaXKCHHUE K
TPYAY U pe3yJibTaTaM TPYJIOBOU IESITENBHOCTH, B TOM YKCIIE HA OCHOBE IPUMEHECHUS
MPEeIMETHBIX 3HAHUM MO0 XMMUU, OCO3HAHHBINH BHIOOP UHIUBUIYATbHON TPAEKTOPHH
MIPOJOJKEHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIenTHOM MPo(ecCHOHATEHOM IS TEIIBHOCTH 1

Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIaITHPOBATHCS B MPO(EeCCHOHAIBHOM CpefIe;

6)3K0J10r14ecKOro BOCIUTAHMS:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPHPOJIe KaK UICTOUHUKY XKHU3HHU Ha 3eMile,
OCHOBE €€ CYILECTBOBAaHMSI, IOHUMAaHNE IEHHOCTH 3/I0pPOBOT0 U 0€3011acCHOr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3I0POBEIO,
OCO3HaHHE LIEHHOCTHU COOJIIO/IEHNUs IPaBUJI O€3011aCHOTO MOBEACHMS IpU paboTe ¢

BCIICCTBAMMU, a TAKIKC B CUTYyallUAX, YI'POXKAOIIUX 3JO0POBbIO U JKU3HU nloz[eﬁ;

CIIOCOOHOCTH MPUMEHSThH 3HAHUSI, TIOJTy4aeMble MPU U3YUYEHUU XUMUH, JJI PEIICHHS 33714,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOJTHON CPENIOH, ISl MOBBIIEHUS YPOBHS 3KOJIOTHYECKOMN
KYJIbTYpPbI, OCO3HAHUS TTI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOIeM U MyTei ux
pELIEeHNS TOCPEACTBOM METOJIOB XUMHH, IKOJIOTUUECKOTO MBILLIJIEHUS], YMEHUS

PYKOBOJACTBOBATLCA UM B HOSH&BaTGHBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/IaJ'II)HOI\/JI ITPAKTHUKE.

MetanpeamMeTHbie pe3yabTaThbl

B cocraBe MeTanpeIMEeTHBIX pe3yIbTaTOB BBIAEISAIOT 3HAUYUMBIE I HOPMUPOBAHUS
MHUPOBO33pEHUs 00LIEHaAYYHbIE TTOHATHS (3aKOH, TEOPHUsI, TPUHIINIL, TUIIOTE3a, (PaKT, cucTeMa,
IpoIiecc, SKCIIEPUMEHT U JIp.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX

npeaAMEeTax U MNO3BOJISIFOT HA OCHOBC 3HAHMHI U3 3TUX npeamMeToOB (I)OpMHpOBaTL



Mpe/ICTaBJICHHE O 1IEIOCTHOM HayYHOH KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUS
(mo3HaBatenbHbIe, KOMMYHUKATUBHbIE, PETYJISITUBHBIE), KOTOPbIE 00ECTIEYUBAIOT
(hopMHPOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO

y4eOHO IesTETbHOCTH.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeiicTBHA:

YMCHHA UCIIOJIB30BATh IPUCMBI JIOTHYCCKOT'O MBIIIJICHUS IIPHU OCBOCHUHU 3HAHMI: PaCKpbIBaTh
CMBIC XUMHYCCKUX TTOHATHI (BBIIIGHSITB HX XapaKTCPHBIC MPU3HAKH, YCTAHABJIIMBATH
B3aUMOCBA3b C ApYTHUMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHUA OJIA 00BsACHEHHS OTACJIBHBIX
q)aKTOB n HBHGHI/Iﬁ, BLI6I/IpaTI:> OCHOBAHHA U KPUTCPHUU TJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHNYCCKHUX
BC€IICCTB U XUMHWYCCKHUX peaxunﬁ, YCTaHaBJIMBAThb MPUYUMHHO-CIICACTBCHHBIC CBA3U MCIKIY
00BEKTAMH HU3YUCHUA, CTPOUTDH JIOTHUYCCKUEC PACCYIKACHUA (I/IHILYKTI/IBHI)IC, ACAYKTHUBHBIC, 110

aHaJ'IOFI/II/I), ACJIaTh BBIBOJbI M 3aKIIFOYCHH A,

YMEHHE NIPUMEHSATH B IPOLIECCE TO3HAHUS MOHATHUS (IIPEAMETHBIE U METAPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIU, UCIIOIb3YyEMbIE B XUMUHU, IPEOOPA30BHIBATH ILIHPOKO
IIPUMEHSEMbIE B XUMHUU MO/JICNIbHBIE IIPEACTABICHUS — XMMUYECKUH 3HaK (CHMBOJI
3JIEMEHTA), XUMHUecKas (popMyiia 1 ypaBHEHHE XUMUYECKON peakIuy — P peIIeHUH
y4eOHO-T03HaBaTENbHbBIX 3a/1a4, C YUETOM 3TUX MOJEIbHBIX MPEJCTABICHNUHN BBISIBISTH U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3yYaEMbIX OOBEKTOB — XMMUUYECKUX BEILIECTB U
XUMHUYECKHX PEaKIii, BBISABIATH OOLIUE 3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHbIE CBA3U

" NPpOTUBOPCHUHS B U3YUACMbIX ITPOLCCCAX U ABJICHUAX.

Ba3oBble ncciiegoBaTeLCKHE JeliCTBHA:

YMCHHUEC HUCIIOJIb30BAaTh MMOCTABJICHHBIC BOIMPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, 4 TAKKC
B KQ4€CTBE OCHOBBI JJIsA q)OpMI/IpOBaHI/ISI TUIIOTESBI IO MPOBEPKE MPABUIIBHOCTHU

BBICKa3bIBACMBIX CY)K,[[CHI/II\/'I;

HpI/IO6peTeHI/Ie OIIbITA 11O IJIAHUPOBAHWIO, OPpraHru3alivii U IMPOBCACHUIO YUCHUYCCKUX
OKCIICPUMCHTOB, YMCHHUC Ha6J'IIO}IaTI) 3a X0O0M IIponecca, CaMOCTOATCIIbHO ITPOrHO3UPOBATh
€ro pe3yJibTar, (I)OpMy.III/IpOBaTB 0606H_[CHI/I}I " BBIBOJBI 110 pE3yJibTaTaM IIPOBCACHHOT'O

OIIbITa, UCCIICAOBAaHUA, COCTABJIATE OTUYCT O HpO,I[CJI&HHOfI pa60Te.



Pa6ora ¢ nundopmanmeii:

yMEHHUE BHIOMPATh, aHATTM3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIHIO PA3THYHBIX BHJIOB U
(dbopM mpesicTaBICHUS], TOJYyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJIsIpHAS
JTUTepaTypa XUMUYECKOTO COACPKAHMUSI, CIIPABOYHBIE TOCOOMS, pECYypChl MHTEPHETA),

KPUTUYECKH OIIEHUBAThH MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yYMEHHE MPUMEHSTH Pa3InYHbIE METOBI U 3aIPOCHI [IPH MOUCKE U 0TOOpe MHPOPMAIINH U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX IS BHITOJHEHUS Y4eOHBIX U TIO3HABATEIbHBIX
3aJ1a4 OIPEEIEHHOT0 TUIIA, IPUOOPETEHNE ONBITA B 00JIaCTH UCIIOJIb30BaHUS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIa/ICHUE KYJIbTYPO aKTUBHOTO
WCIOJIb30BAaHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BRIOMPATh ONTUMAIBHYIO
dbopMy npeacTaBieHuss HHGOPMAIIUU U UILUTIOCTPUPOBATH PelIaeMble 3a]]a4l HECIOKHBIMU

CXEeMaMH, AMarpaMMamMu, ApyruMu popMamu rpauky U UX KOMOMHALMSIMU;

YMCHHC UCIIOJIB30BATh U AHAJIM3UPOBATH B IMIPOLIECCE y‘le6H0ﬁ n HCCHGHOB&T@HLCKOﬁ
ACATCIIBHOCTH I/IH(1)OpMaI_II/IIO O BJIMSIHUH ITPOMBIIIIJICHHOCTH, CCJILCKOI'O X03sicTBa U

TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLICH TIPUPOTHOMN CpEeIbl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

yYMEHHS 33/1aBaTh BOIPOCHI (B XO€ AUajiora u (M) TMCKYCCHUU) TIO CYIIECTBY 00CYK1aeMOoun
TeMbI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI IPEATI0KEHHOM

3a71a4u;

YMEHHUS PEACTABIIAT MOJyUYEHHBIE PE3YJIbTaThl T03HABATEIBHOM JIE€ATEIbHOCTU B YCTHBIX U
MIMCBMEHHBIX TEKCTaxX; JAENaTh MPE3EHTALUIO PE3YIbTaTOB BHIIIOJIHEHNS XUMUUECKOTO
JKCIepUMEHTa (J1JaDOpaTOPHOIO OIBITA, Ta00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOUCTB

BEIIECTB, YY€OHOTO MTPOEKTA);

YMEHHUSI Y4€OHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON 1
HCCIIeIOBATENLCKOM IEITeTbHOCTH TIPH PEIIEHUU BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yueTa
00X MHTEPECOB U COTIACOBAHUS MOZHUIIHKA (00CYX AeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC
MITYPMBI, KOOPAUHAIMS COBMECTHBIX JICUCTBH, ONIPeIeSIeHHe KPUTEPUEB T10 OIICHKE

Ka4yeCcTBa BBHIIIOJHESHHOM pa6OTLI n I[p)



PeryasiTuBHble yHHUBepcaJIbHbIE y4eOHbIE JeiiCTBHS:

YMEHHUE CaMOCTOSITEIIBHO OMPEEIATh LETH AeSITeIbHOCTH, TNIAHUPOBATh, OCYIIIECTBIISATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESTEIIbHOCTD, BHIOMPAThH
HauOosiee 3 PeKTUBHBIC CITOCOOBI pellieHNs YIeOHBIX M MTO3HABATEIbHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABJIATH WIM KOPPEKTUPOBATH IIPEIIIOKEHHBIA aJITOPUTM JIEUCTBUH IIPU
BBINOJIHEHUH 3aJIaHHI C YI€TOM MOJYyYSHHS HOBBIX 3HaHUH 00 U3ydyaeMbIX 00BEKTaxX —
BEIIECTBAaX U PEaKIMIX, OLIEHUBATh COOTBETCTBHUE MOTYYSHHOI'O Pe3ysibTaTa 3asiBICHHOMN
L[eJT1, YMEHHE UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU

3aJIaHUH.

Hpe}lMeTHbIe pe3yJabTaThbl

B cocraBe npeMeTHBIX Pe3yIIbTaTOB [0 OCBOSHHUIO 00SI3aTEILHOTO COACPIKAHUS,
YCTAHOBJICHHOTO JTAHHOH (peliepanbHOil paboueii mporpaMMon, BBIACISIOT: OCBOCHHBIC
o0yJaromUMuUCs HayIHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienuduaeckue s
MIPEIMETHOM 00JIaCTH «XUMUS», BUIBI JCATCILHOCTH I10 TIOJTYICHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINHU, IPEOOPA30OBAHHIO U IPUMEHECHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX

CUTYyalluigXx.

8-i1 ki1acce

K koHIy o0y4enus B 8-M KJiacce mpeIMeTHbIE PE3YIbTAaThl HA 0230BOM YPOBHE JIOJIKHBI

OTpakaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHIL: aTOM, MOJIEKYJIa,
XUMUYECKHUM 2JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECH
(oHOpPOHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIPHAs MAcca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MacCoBast
JIOJIs XUMHYECKOTO 2JIEMEHTA B COEeTMHEHUH, MOJISIPHBIN 00bEeM, OKCHUJI, KUCIIOTa,
OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKast
peakius, KiaccuuKaIus peaKkiuii: peakiuyi COSINHEHNUS, PEaKIIUN Pa3I0KEeHHUS,
pEaKIuu 3aMeNIeHUs, PeaKIINi 0OMEHa, IK30- U SHIOTEPMHUECKHUE PEAKITUH,

TEIIOBOM 3(I)(I)CKT pcaknuu, AaApo aromMa, 3J'IeKTp0HHLIf/'I clion aToMa, aTOMHas



opOuTalb, paguyc aToMa, XMMUYECKas CBA3b, MOJISIpHAs U HETIOJsIpHast
KOBAJICHTHAs CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOpP, MaccoBas A0JIs
BellecTBA (ITPOLICHTHAS] KOHIIEHTpPAIKs) B paCTBOPE;

WJUTEOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHN U IPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHHs OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTIPEJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIIC)KHOCTh BEILIECTB K
oTpeieIieHHOMY KJlaccy COeMHEHHH 1o ¢popMyaM, BUJ XUMUUECKON CBS3H
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [[.M. MenneneeBa: 1eMOHCTPUPOBATh
[MOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX
nosioxenus B [lepuoanueckoii cucreme, 3aKOHOB COXPAaHEHHUS MACChI BELIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;
OIMCHIBATH M XapaKTepu3oBaTh Tabanunyto hopmy [lepronndeckoit cuctemMbl
XUMHYECKHX 3JIEMEHTOB: pa3uyaTh MOHITHS «TJaBHas moarpynna (A-rpynmna)» u
«moboyHas noarpymnmna (b-rpyrmma)y, Manbie 1 OONbIINE EPUOJIBI, COOTHOCUTH
0003Ha4YeHUs1, KOTOpble nMetoTcsl B Tabiune «llepuoauueckas cucrema
xuMH4eckux 31aeMeHToB .M. MenaeneeBay ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siApa, o0liee Yucio
3JIEKTPOHOB U pacrpeeseHne UX IO 3JIEKTPOHHBIM CJI05IM);

KJIaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE PeaKUu (110 YUCITY U COCTaBy y4aCTBYIOUIUX B PEAKI[UHU BEILIECTB, 110
TEI0BOMY 3B deEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, OATBEPIKask ONMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTABa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUIN B PA3JIMYHBIX YCIOBHUSIX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT'0 3JIeMeHTa 10 (GopMyJie COETUHEHHS], MACCOBYIO
JIOJIIO BELIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMHUECKON

peaxIuu;



e TPUMEHSATH OCHOBHBIEC OTIEPAIIUU MBICIUTEILHOM NEATEIIbHOCTH — aHAJIU3 U CUHTE3,
CcpaBHEHHE, 0000IIeHIE, CUCTEMATU3AINIO, KITacCU(DUKAIIIIO, BBIIBICHUE
MPUYUHHO-CIICACTBEHHBIX CBSI3€U — JJI U3yYEHUs CBOMCTB BEIIECTB M XUMHUECKHUX
peaKIuii, €eCTeCTBEHHO-HAYYHBIC METO bl IO3HAHUS — HAOIIOJICHHE, U3MEPECHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

e CIIEZIOBATH MTPaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i 1 1a00paTOpPHBIM
000pyI0BaHUEM, A TAKXKE MPABUIIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOITHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB TIO
MOJIyYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB (BOIOPOAa U KUCIOPOIa),
MIPUTOTOBJICHUIO PACTBOPOB C OIMPEIETICHHON MacCOBOH /10JIel pacCTBOPEHHOTO
BEIIIECTBA, TJIAHUPOBATH U MPOBOJAUTH XUMUUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PaCTBOPOB IIEJI0UEH U KUCIIOT C MOMOILIBIO0 HHAUKATOPOB (J1aKMYyC,

dbeHondTanerd, METHIOPAHXK U JIp. ).

9-i KJace

K KOHLY O6y‘IeHI/Iﬂ B 9-M KJ1acce NMPpEAMCETHBIC PE3YJIbTATHI HA 06a30BOM YPOBHC JOJIZKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTDH y O0YUAIOMIUXCSI YMEHUI:

e PpacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATUN: XUMUUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, XUMUYEeCcKas CBsA3b, TEIIIOBOM 3PPEKT peakiuu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, IIEKTPOJIUTHI, HEATEKTPOIMTHI, dJIEKTPOJIUTHYECKAS AUCCOLUALIVS,
peakIMy HOHHOTO 00OMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECUE, 00paTUMBbIE U
HeoOpaTUMBbIe peaklii, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE PEaKIny,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJIEHHE, alJIOTPOIIHS,
aM(pOTEPHOCTh, XUMHUECKas! CBsI3b (KOBAJIECHTHAsI, MOHHAs, METAIIJIMUECKas),
KPUCTAJIJIMYECKAsl PEIIETKA, KOPPO3US METAIIJIOB, CIUIABbI, CKOPOCTh XMMHUUYECKON
peakuuu, npeaeabHo qonycrumas konuentpanus [1/IK Bemecta;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLIECTB U UX IIPEBPAILLCHMUI;

e HCIOJB30BaTh XMMUYECKYIO CHMBOJIUKY JUISl COCTaBJICHUs ()OPMYIT BELIECTB U

YPAaBHEHUN XUMUYECKUX PEAKLUM;



e ONpEACTATHh BAJICHTHOCTh M CTEIICHb OKUCIICHHUSI XHMUYECKHUX 3JICMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, IPHHAIIC)KHOCTD BEIIECTB K ONPEICIICHHOMY
KJIACCy COCTUHEHUH 10 (hopMyJiaM, BU XUMUYIECKOU CBS3H (KOBAJICHTHASI, MOHHAS,
METAIITNYECKasi) B HEOPTaHMUECKUX COSAMHCHHUSIX, 3apsi/l MOHA [0 XUMUIECKOU
dbopmyiie, XxapakTep cpelbl B BOJHBIX pacTBOpPaxX HEOPraHMYECKHX COSAMHCHU,
TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa u
JEMOHCTPHUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOTHUHYIO
dopmy [leproarueckoit CHCTEMbI XUMHYECKHIX 3JIEMEHTOB: Pa3inyarh MOHATHUS
«rnaBHasg noarpynna (A-rpynma)» u «rmobounas noarpynna (b-rpymnmna)y, Massie u
OOJIBIIINE TIEPHOBI, COOTHOCUTH 0003HAUCHUSI, KOTOPHIC HMEIOTCS B
MIEPHOANYCCKON TaOHIIe, C YNCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi siipa, 00IIee YHCII0 JIEKTPOHOB U
pacripeielieHUe UX I10 3JICKTPOHHBIM CJIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
W3MCHEHUHU CBOWMCTB AJICMEHTOB M X COCMHEHHIA B MpeJIeiaX MaIblX MEPHOIOB H
TJIABHBIX MMOATPYII C YI€TOM CTPOCHHS UX aTOMOB;

e KJIACCH(PHUIUPOBATH XUMHUYECKHE HIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE PeaKInu (TI0 YUCITy U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEUIECTB, 110
TEII0BOMY 3G (HEKTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHUYIECKIX
AJIEMEHTOB);

e XapaKkTepH30BaTh (OMUCHIBATH) OOIIUE U CIIeU(UISCKUE XUMUYECKHE CBOWCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, OITBEPK/asi ONMKUCAHUE TPUMEpPaMHU
MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHIA;

e COCTaBJISITh YPABHECHHSI DJICKTPOIHUTHYSCKOMN TUCCOMMANINN KUCIIOT, IeJI0YeH 1
CoJieli, MOTHBIE ¥ COKpAIlleHHbIE YPaBHEHUS PEaKIuil HOHHOTO OOMEHa, ypaBHEHUS
peaxIuii, MOATBEPKAAIOIINUX CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKITY
BEIIIECTBAMH PA3JIUYHBIX KIIACCOB;

e PAaCKPBIBATh CYIIHOCTh OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITHH ITOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

e TIPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHSI, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B PA3INIHBIX YCIIOBHSX;

e BBIYUCIIATH OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChI BEIIIECTB,

MacCCOBYIO OOJKHO XUMHNYECCKOT'O 3JICMCHTA IO (bopMyﬂe COCAUHCHU A, MAaCCOBYHO



JIOJIFO BEUIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHYECKOM
peakuuy;

e coOJrO/IaTh TIPaBUIIA TIOJB30BAHUS XUMUYECKOH MOCY 101 U 1a00paTOPHBIM
00opyoBaHNEM, a TAK)Ke TIPAaBHIIA OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

e TPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHbIX
BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPUA-, OPOMUJI-, HOIUA-, KapOoHAT-,
docdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHUYECKUX
BEIIECTB;

e TPUMEHSATH OCHOBHBIC OIEPAIIMU MBICIUTEIBLHOMN JIEITEIbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, BBISIBICHUE TIPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJ1s1 U3YUYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUNA, ECTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOIIOZICHUE, U3MEPEHUE, MOJICTUPOBAHHE,

AKCIEPUMEHT (peanbHbIN U MBICICHHBII).

TemaTn4yeckoe MJIAHUPOBAHKE

8- Ki1ace

KoanuectBo yacos JJIeKTPOHHbIE
Ne | HammenoBanme
(uugposbIe)
n/ | pasenoB M TeM |Beer | Kontposnn | [IpakTuueck
o0pa3oBaTe/ibHbIE
I | MpOrpaMmel 0 ble padoThl | He paGoThI
pecypcsl
Paszgea 1.IlepBoHavaibHble XUMHYECKHE IOHATUSA
XuMusl — BaxKHas bubnunorexa ®I'UC «Mos
o0racThb mkoja» — lesson.academy-
1.1 5 2
€CTECTBO3HAHUS U content.myschool.edu.ru/04
MPaKTHYECKOMN /08




ACATCIIbHOCTH

YeJIoBeKa
Xuwmus, 8 knace, DI'AOY
Bemectsa u
HITO «Axanemus
1.2 | xuMuyeckue 15
MuHnpocBeneHus
peakuu
Poccuny
Htoro mo pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

ONEeKTPOHHBIN
o0pa3oBaTelbHbII pecypc
Bo3znyx.
«/lomalrHue 3a1aHusl.
Kucnopon.
2.1 6 OcHoBHOE 00111E€E
Ilousitue 06
oOpaszoBanue. Xumus», 8—9
OKcHAax
knacc, AO «M3naTenscTBO
"[IpocBemienue »
Bomopon. Tpenaxep «Obmako
2.2 |Ilonsarue o 8 3HaHUI». XUMHU. 8 Kiacc,
KHCIOTaxX U COJISIX 000 «Pusukon JIad»
Bopna. PacTBopsl.
2.3 | [Tousarue 06 5 <.>
OCHOBAHUSIX
OcHOBHBIE
KJIACChI
2.4 11 <..>
HEOPTaHUYECKUX
COCJIMHEHHU N
Hroro 1o pasneny 30

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuogudeckasi cucreMa XMMHYECKHX JIEMEHTOB

.. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKINUH




[Tepuonnueckuii

3aKOH U
[Tepuonuueckas
cucrema
3.1 7 <.>
XUMHYECKHX
anemenTtoB .M.
Meunneneena.
CrpoeHue aToMOB
Xumuyeckas
CBSI3b.
3.2 | OkucnurenbHO- |8 1 <..>
BOCCTAHOBUTEIBLH
bI€ PeaKIuu
Wroro no pazueny 15
[ToBTOpEHME 3 <..>
OBILEE
KOJIMYECTBO
68 3 6
YACOB I1O0
[TPOTPAMME
9-ii kiace
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHOBaHue
(uu¢posbie)
n/ | pasienoB M TeM | Beer | Konrpoasn |IIpakrudeck
o0pa3oBaTejibHbIE
| MpOrpaMmel 0 ble paGoThl | He padoThI

pecypcebl




Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIHU

[ToBTOpEHME U

bubmnorexa ®I'UC «Mos

yriryoneHue
nikoja» — lesson.academy-
1.1 | 3HaHUI OCHOBHEIX |5 1
content.myschool.edu.ru/04
pasaenoB Kypca 8
/09
KJ1acca
OcHoBHBIC Xumus, 9 knace, PI'AOY

12 3aKOHOMEPHOCTH 4 HITIO «Akamemust
XUMHYECKUX MuHIpocBenieHus
peakuuii Poccun»

DIIEKTPOHHBII
DIEKTPOJIMTHYECK o0pa3oBaTeNnbHBbIN pecypc
as TMCCOLMAIIHSL. «Jlomanraue 3agaHus.

1.3 | Xumnueckue 8 1 OcHoBHOE o011IEe
peakiuu B obpasoBanue. Xumus», 8—9
pacTBopax kimacc, AO «M3marenscTBo

"IIpocBemnienue"»

Hroro no pazneny 17

Paszngen 2.HemeTa lJIBI M HX cOeTMHEHUS
OO6mas
XapaKTepUCTHKA

Tpenaxep «O061ako
XUMHYECKUX
2.1 4 3HaHui». XuMHus. 9 Kiacc,

ynemeuToB VIIIA-

TPYIIIBL.

T"anorens!

000 «Dusukon JIad»

O61mas

XapaKTePUCTHKA
2.2 6
XUMHYECKUX

3reMeHToB VIA-




rpynnsl. Cepa u

€€ COCAUHECHUA

2.3

O6mias
XapaKTePUCTHKA
XUMUYECKHUX
s1aeMeHTOB VA-
rpynmnsl. A30T,
dochop n ux

COCIUHECHUA

2.4

Oobmas
XapaKTepUCTHKA
XUMUYECKUX
anemeHToB |V A-
IpyIIBL. YTIepos
U KPEMHMU U UX

COCANHCHUA

Uroro no pazgeny

25

Pasznea 3. Mera/iibl M UX COeIHHEHH S

OO611ue cBolicTBa
3.1 4
METAJUIOB
Baxxneiinmme
3.2 | MeTaJUIBI U UX 16 1 2
COEIMHEHNS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrtBa u
4.1 | maTtepuaibl B 3
KU3HH YeIIOBeKa
Htoro no pazneny 3




IToBTOpEeHME 3 <..>

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4 7

st o6yuenust xumuu B MBOY «Kmxunrunckas COLL um. X. HamcapaeBay BeiOpana
coJiep KaTeNbHast JINHUS y9eOHO-MEeTOANYECKOro KOMITIeKTa o penakuueit Pynsutuca I'.E.,
®enpamana @.I°. ['maBHBIE 0cOOEHHOCTH yueOHO-MeTon4eckoro koMiuiekra (YMK) mo
XMUMHUU COCTOST B TOM, YTO OHM 00ECIEUNBAIOT IPEEMCTBEHHOCTh C IPUMEPHBIMU
[IporpaMMaMu HayaJlbHOTo 00I11ero 00pa3oBaHusl, B TOM YHUCJIE U B UCIIOJIb30BaHUU

OCHOBHBIX BUIOB Y4EOHO! ACATEIBHOCTH 00YYArOIINXCAL.

J171s BEIIOJTHEHUS BCEX BUIOB 00yYaromux padot mo xumuu B 8-9 kitacce B YMK
umetrorcs yueouuk Pymsuruc I.E., ®enpaman @.I°. Xumus 8-9 knacc — M: IIpocsemnienue,

2018.

Cucrema KOHTPOJIMPYIOLIUX MATCPUAJTIOB, ITIO3BOJIIIOINNX OLUCHUTD YPOBCHB U KAY€CTBO
3HaHI/If/'I, yMCHI/If/'I, HaBBIKOB o6yqa101u1/1xca Ha BXOJHOM, TCKYIICM 1 UTOT'OBOM STallax

M3Y4EHHUs MIPeIMETa BKIIIOYAET B €051 COOPHUKHU TEKCTOBBIX 3a/IaHUM:

HI/I)KeyKaBaHHBIC MTOCOOUS ITO3BOJISIIOT OpTraHnu30BaTb METOANUYCCKOC obecreueHue

yueOHoro npeamera «Xumusi» B 8-9 knacce:

1) TemaTtuyeckoe mianupoBaHue K yueOHMKY Pymsutuca I'.E., ®enpamana @.I. M:

[Ipocsemenue, 2011.

2) H.H. I'apa Ypoku xumuu B 8-9 knacce M: [Ipocsemmenue, 2014.

HpOMC)KYTO‘-IHaH arTecTanud MpoBOAUTCA B (bopMe TCCTOB, MIPAKTUYCCKNUX, KOHTPOJIbHBIX

pabor.

Wrorosas arrecranus — B popmMe UTOrOBOM KOHTPOIBHOU pabOTHI.

JlanHas paboyasi mporpaMma COCTOUT U3 7-1 pa3/iesoB:

3) onucanue Mecta yueOHOTro IpeaMeTa, Kypca B ydeOHOM IUIaHE;



4) NUYHOCTHBIE, METANpEJAMETHbIE U TMPEAMETHbIE Pe3yJIbTaThl OCBOCHHUS KOHKPETHOTO
y4ueOHOro npeaMeTa, Kypea;

5) conepkanue yueOHOIO MpenMera, Kypea;

6) TeMaTHYeCKOE IUIAHUPOBAHUE C YKa3aHHMEM OCHOBHBIX BUJIOB Y4EOHOH JIESTEIBHOCTH
o0yJaroIuxcs U OUCAHUEM IJITAHUPYEMBIX PE3YJIbTaTOB 10 KaXJI0H TEME;

7) OIMMCAaHUE MAaTCPHUATIBHO-TEXHUYECKOT'O obecnieueHus O6p330BaTeJ'II>HOFO Imponecca.



