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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma mo XMMHH Ha yPOBEHb OCHOBHOT'O O0IIEro 00pa3oBaHMs s
obyyvaroruxcst 8-9-x kimaccoB MBOVY r. Bnagumupa «Cpennsist o0ieo0pazoBarebHas
mkosia Ne 13 umenu ['epost CoBerckoro Coroza [I.J].IToronuna» pa3paboTana B
COOTBETCTBHH C TPEOOBAHMSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yTBepxxaeHun
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBHOTO CTaHIaPTa OCHOBHOT'O
00111ero 00pa3zoBaHUY;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxkacHuu heaeparbHON
00pa3oBaTeNbHON MPOrpaMMbI OCHOBHOTO 001IeT0 00pa3oBaHus;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa30BaTeNbHBIM MIPOTrpaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 00111ero 00pa3oBaHusy;

o Konnenuuu npenogaBanus y4eOHOTO npeameTa « XUuMHus»;

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucTeMe o01iero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3THIEMHOJOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCTIUTAHMS U O0YUYCHHS, OTABIXA ¥ 03[JOPOBIICHUS ACTEH 1 MOJIOJICKIY,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WiK) OE3BPEIHOCTH ISl YelIOBEKa (haKTOPOB CPEIbl OOUTAHUSY,
YTBEP>KICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOro MmjiaHa OCHOBHOI'O OOIIEro o0pa3oBaHMsl, yTBEP)KICHHOTO IPUKa30M

MBOY r. Bnagumupa «Cpennsis odmeo0pa3oBarenbHas mkojaa Ne 13 umeru

I'epost Coserckoro Coto3a J[.JI.ITorogura» ot 30.08.2023 Ne 139 «O6

YTBEP)KJIEHHH OCHOBHON 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIEro

0o0pa3oBaHU;

(dbenepaibHON pabouelt TPOrpaMMbl 10 yUeOHOMY MPEAMETY « XUMHUS.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUA U B paboueil nmporpamme BocnuTanussMbOY
r. Bnamumupa «Cpennss obmeobpasoBarenbhas mkona Ne 13 mvenu ['epost CoBeTckoro
Coro3a J[./I.IToroguHay .

[TporpaMMa o XMMHUH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBI€Ha Ha OCHOBE
TpeOOBaHUi K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanusi, mpencraBieHHbIXx B DI'OC 00O, a Takxe Ha OCHOBE (peepanbHOI
paboueil mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIIETIIIUH MTPETo1aBaHusl yueOHOro
npenMera « XUMHUsA» B 00pa3oBaTeabHbIX opranu3zanusx Poccuiickoit @enepariui.

[Iporpamma 1o XMMHH JaeT MPEACTABICHHUE O LEJSAX, OOIIei cTpaTeruu o0y4eHus,
BOCIIUTAHMSI U Pa3BUTHUS O0YUaIOIUXCS CPEICTBAMU Y4eOHOTO MPEIMETa, YCTaHABIMBACT
o0s13aTeNbHOE MPEIMETHOE CO/Iep KaHKe, IPEeTyCMaTPUBAET paclpeeieHe ero mo Kjiaccam



U CTPYKTYPUPOBAHHUE 11O pa3/iesiaM U TeMaM [POTrPaMMBbl 110 XUMHUH, OTIPEICIIACT
KOJIMYECTBEHHBIC M KAYCCTBEHHBIC XaPAKTEPUCTUKU COJICPKAHUS, PEKOMEHIyEMYIO
MOCJIEA0BATEIbHOCTh U3YUYCHHS XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO MPOIECcCca, BO3PACTHBIX OCOOECHHOCTEH 00yJaIOIMINXCsI, ONPEIEIISICT
BO3MOXKHOCTH ITPEMETA IS peai3aiui TpeOOBaHHi K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHUs, a TAKKE
TpeboBaHMI K pe3yIbTaTaM 00yYeHHsI XMMUH Ha YPOBHE IIeJIel H3ydeHUs MpeaMeTa u
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIBHOM JACATEILHOCTH 00YYAIOIIEroCst 0 OCBOCHHIO
y4eOHOTr0 COIePIKAHHUS.

3HaHHE XUMHUH CITY>KUT OCHOBOM JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS 00YUaIOIIEerocs, ero
MPEJCTAaBICHUN O MAaTEePUAILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHEH MpeACcTaBICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEIECTB B
IIPUPOJIE, O MYTIX PelIeHUs II100aIbHbIX IPOOJIEM YCTOWYMBOIO pa3BUTHSI YEJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOH, MUILIEBOI 1 SKOJIOTHYECKOI O6e30macHoCTH, TpodiieM
3/IpaBOOXpPaHEHUS.

N3yuenue xumuu:

e CIIOCOOCTBYET pean3aiuy BO3MOXHOCTEH Il CAMOPA3BUTHUS M (POPMUPOBAHHSI
KYJIBTYpBI JIMYHOCTH, €€ 001Iei u (yHKINOHAIBHON rPaMOTHOCTH,;

e BHOCHWT BKJIaJl B (GOPMUPOBAHUE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH
06yqa}0mnxca, HAaBBIKOB X CAMOCTOSITEIILHOU yqe6H0f/'I ACATCIIBHOCTH,
IKCIEPUMEHTAIBHBIX U UCCIICIOBATEIBCKUX YMEHHH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KU3HU, TaK M B MPO(HECCHOHATLHON AEATEIbHOCTH,

e 3HAKOMHT CO CIIECIU(PUKON HAYYHOTO MBIIIJICHHUS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IV Aa Ha CAMHCTBO MPUPOJbI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaroIIHXCS;

e crnocoOcTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
0o0pa3zoBaHue 00yJArOIINXCS.

Z[aHHLIe HaIlrpaBJICHUA B O6y‘leHI/II/I XUMHH 00€CTICUMBAIOTCS CHGI.[PI(i)HKOfI COACPIKaHUA
yqe6H0ro npeamMeTa, KOTOpBIfI ABJIICTCA NCAArOrM4CCKr a1aliTUPOBAHHBIM OTPAXKCHUEM
0a3oBoit HAYKH XUMHHU HA ONPECACICHHOM 3TallC €€ PA3BUTUA.

Kpr XUMHHU HAa YPOBHC OCHOBHOT'O 06mero 06p2130BaHI/I}I OPHUCHTHPOBAH Ha OCBOCHHC
O6yan-OHII/IMI/IC$I CHUCTCMBI IIEPBOHAYATIbHBIX MOHSTHM XHUMHH, OCHOB HCOpFaHquCKOﬁ XUMHUHU
1 HCKOTOPBIX OTACIIBbHBIX 3HAYUMBIX MOHSATHH OpraHquCKOﬁ XUMHU.

CtpykTypa coepkaHus IPOrpaMMbl 110 XUMHUH ¢(hOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k ee uzyuenuto. CojeprkaHue CKIaJAbIBAETCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM
3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATHH 0 XUMHUYeCKOH peakuuu. O6e 3TH CUCTEMBI
CTPYKTYpPHO OpPTraHU30BaHbI [0 MPUHIUITY MTOCIEA0BATEIbHOIO Pa3BUTHUS 3HAaHUI Ha OCHOBE
TEOPETUUECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

e ATOMHO-MOJICKYJISIPHOTO YUYCHHS KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° HCpPIO,Z[I/I‘{CCKOFO 3aKOHa I[I/I MGH,I[CJ'ICeBa KaK OCHOBHOTI'O 3aKOHAa XUMUH,

e YYCHHUA O CTPOCHHWH aTOMa U XHUMHYIECKOM CBsI3H,

° Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHCKTpOHHTquCKOﬁ Aucconuanuu BEUICCTB B paCTBOpax.



TeopeTnueckne 3HaHNA PaCCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOIYYEHHBIX U
OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JIPYrOMYy,
BBINOJIHAA QYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U NIOJyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrPaMMBI 110 XUMHH CITOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTaBJISAIONICH HayYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MOo3HaHus B Hayke. M3yueHue
XUMHH IPOUCXOJIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUEHHBIX YUYEOHBIX MTPEIMETOB!
«Oxpyxaromuit mupy», «buonorus. 5—7 knacce» u «Puszmuka. 7 Kj1acey.

[Ipu n3yuyeHun XMMHUN IPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XMUMHUECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON AEATEIBHOCTH YeJIOBEKa M KaK
OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3ajjaua y4eOHOr0 IpeMeTa COCTOUT B
(OpMUPOBAHUH CUCTEMBI XUMHUYECKHUX 3HAHUN — BaXKHEUITNX (DAKTOB, TOHATHMN, 3aKOHOB H
TEOPETUYECKHX MOJ0KEHUH, TOCTYNHBIX 0000IEHNH MUPOBO33PEHYECKOT0 XapaKTepa,
s3bIKa HAYKH, B HpI/IO6IlIeHI/II/I K HaAYy4YHBIM MCTOJJaM IMO3HAHUA IMPU U3YUCHUHN BCUICCTB U
XMMUYECKHUX peakiuii, B GOpMUPOBAHUU U Pa3BUTHH [TO3HABATEIbHBIX YMEHUHN U UX
MIPUMEHEHHUHU B y4eOHO-TI03HABATENIbHON U y4eOHO-HUCCIIEI0BATENbCKOM JAESITEIbHOCTH,
OCBOEHMH IpaBUJI 06€30MaCHOI0 OOpaIleHus C BELIECTBAMU B ITOBCEIHEBHOMN KHU3HHU.

I[Tpu n3yyeHUHn XMMUHU HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHHs BAXKHOE 3HAYCHUEC
npuoOpenu Takue e, Kak:

(dbopMHpOBaHKE UHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIILHOMY ITPUHATHIO PELICHUH,
CHOCOOHOMN a1lanTUPOBATHCS K OBICTPO MEHSIOILUMCS YCIIOBHSIM KHU3HU,

e HAaNpaBJIECHHOCTh OOYyYEHHUs HA CUCTEMAaTUYECKOE MPHOOIIEHNE 00yUaroIuXcs K
CaMOCTOSITENIEHOM 03HABATEIbHON JEATEIIBHOCTH, HAYYHBIM METO/IaM [TO3HAHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH,

e olecrneueHue yCIOBHHA, CIOCOOCTBYIOIIMX MPHOOPETEHHIO 00YUaIOIIMMUCS OIBITa
pa3Hoo0pa3HON JeATEIbHOCTH, TO3HAHUS M CAMOIIO3HAHM S, KJIFOUEBBIX HAaBbIKOB
(KJTFOYEBBIX KOMIIETEHIIHIT), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JUTS PA3INYHBIX
BU/JIOB JIEATEIbHOCTH,;

e (opmupoBanue obuIel GyHKIIMOHATIBHONW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B
TOM YHUCJIE€ YMEHUHM OOBSCHATDH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIEro MUPA,
WCIIOJIB3YS 3HAHUS U OIIBIT, ITOJIyYE€HHBIE IIPH U3YUYEHUU XUMUH, IPUMEHSATD UX IIPU
pelieHny mpobsieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH,;

e (opmupoBanue y 00y4aroUMXcsi TyMaHUCTHUECKUX OTHOILIEHUH, TOHUMAHUs
LEHHOCTU XUMHUYECKUX 3HAHUH JIJIsl BBIPAOOTKHU IKOJIOTUYECKH 1I€JIECO000pa3HOro
NOBEJICHUS B OBITY M TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbSI M OKPY>KAIOIIEeH IPUPOTHON CPEBI;

e pa3BUTHE MOTHUBALMH K OOYUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U

CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUSI O0II€YEeIOBEYECKUX LIEHHOCTEH,

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPOGMIIS U HAIIPABICHHOCTH JalbHEHIIEero

00y4eHusI.

OOm1ee ynciI0 9acoB, OTBECHHBIX ISl H3yYSHHS XHMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
obpasoBanusl, cocraniser 136 yacos: B 8-M kiacce — 68 vacos (2 vaca B He/elno), B 9-M
kiacce — 68 yacos (2 yaca B HezIeN0).



Jlnig peanuzanuy mporpaMMbl UCIIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
HAYyaJIbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeIHEro o0IIero 00pa3oBaHus OpraHU3aUsIMHU,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO IEATEIHHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

o Xumus, 8 kacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«znarensctBo "IIpocBemienue»;

o Xumus, 9 kmacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«znarensctBo "IIpocBenienue»;

s <,.>.

DJEeKTPOHHBIE 00Pa30BATEIBHBIC PECYPCHI, AOMYIIECHHBIC K UCIIOJIb30BAHUIO MTPH PEATU3aIHN
MMEIOIIUX FOCYAapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX IPOrPaMM HaYaIbHOTO
00111er0, OCHOBHOT'O OOIIETO, CPEHEro 00IIero o0pa3oBaHus MpUKa3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

e Xwumus, 8 xiacc, DI'TAOY JI10 «Akanemuss Munnpocpemenusi Poccumy;

e Xumus, 9 xnace, PI'AOY 1O «Axagemust MunmnpocenieHus: Poccuny,

e DNeKTpoHHBINA 00pa3oBaTenbHbIi pecypc «JloMamntnue 3aaanus. OcHOBHOE o01ee
obpa3zoBanue. Xumus», 8-9 knacc, AO «M3marenscTBo "llpocBenienne''y;

e Tpenaxep «O6nako 3HaHUH». Xumus. 8 kiace, OO0 «PuzukoH J1ady;

Coaep:kanue yueOHOro npeamMera

LV
8-1 KJace
HepBOHa'—la.TIBHbIe XUMHNUYECKHUE IMMOHATUA

[Ipenmer xumuu. Ponb XuMHUM B )KU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK. Tela v BelecTBa.
dusnuecKue CBOMCTBA BEUIECTB. ArperaTHoe coctosinue BemecTs. [lonarue o meronax
Mo3HaHus B XuMuu. YucTsle BemecTBa U cmecH. CiocoObl pa3ienieHus cMecei.

ATOMBI 1 MOJICKYJIBI. Xumnueckue 3JieMeHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. HpOCTI)IG
n CJIIOXKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'IHpHOC YUCHHUC.

XuUMHU4YeCKast (I)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX BJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocTaBa BemecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHasd Macca.
MaccoBas 107181 XUMHAYECKOI'0 3JI€MEHTa B COSTMHEHUH.

KomnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U YUCia
CTPYKTYPHBIX €IHHHUII BelecTBa. PacueTsl o popmynamMm XUMUYECKHX COCTUHEHUH.

du3znuecKkre U XUMUUECKHUE SBICHU. XUMHUYECcKas pCaKknusd U €€ IMMPU3HAKH. 3akoH
COXpPaHCHUA MaCChl BEIICCTB. Xumudeckue YpPaBHCHUA. Knaccn(bm(aunﬂ XHUMHUYCCKUX
peaKL[I/Iﬁ (COCI[I/IHCHI/ISI, Pa3IOKCHUA, 3aMCILICHN, O6MeHa).



XUMHUYeCKUI IKCTIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBujaMu pabOThI B JIAOOPATOPUH U TIPUEMAMH
oOparieHust ¢ 1abopaTOpHBIM 000PYAOBAHUEM, H3yUEHUE U ONTUCaHNe (PU3NIECKIX CBOMCTB
00pa3I0B HEOPraHUYECKUX BELIECTB, HAOII0IeHHE (pr3HUecKuX (IUIaBICHHE BOCKA, TasTHUE
JbJIa, PACTHPAHUE caXxapa B CTYIKE, KUIIEHHE ¥ KOHICHCAIHSI BOJIbI) M XUMHUYECKHUX (rOpeHHe
CBEYH, MIPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aUMO/ICHCTBHE MeJia C KUCIOTOMN) SIBJICHUH,
HaOJIIO/ICHNE W ONTMCAHUE MTPU3HAKOB MPOTEKAHHUS XUMHUECKUX Peakiuil (pa3ioKeHue
caxapa, B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THIPOKCH A
menu (I1) mpu HarpeBaHuu, B3auMOJICHCTBHE Jkene3a ¢ pacTBopom coiu menu (1), nzyuenne
CIIOCOOOB pa3iesieH st CMECEHi: ¢ MOMOIIBI0 MarHuTa, (PUILTPOBAHHUE, BBITAPUBAHUE,
TUCTHIUISINS, XpoMaTorpadus, MpoBeIeHue OYNUCTKU TTOBAPEHHON COJIM, HAOTIOACHHUE U
OIHUCAHUE PE3YJILTATOB MTPOBEICHHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS] MaCCh,
CO3/JIaHuE MOJIeIIe MOJIEKYI (IIapOCTEPIKHEBBIX).

Ba:kHeiilnue npeacTaBuTeId HEOPraHUYEeCKNX BellleCTB

Bo3nyx — cmech ra3oB. CocraB Bo3myxa. Kucimopos — ajieMeHT 1 IpocToe BeeCTBO.
Haxosxnenue kucinopoaa B mpupojie, GU3UUecKrue 1 XMMUICCKHE CBOMCTBA (peaKiuu
ropenusi). Okcusl. [Ipumenenne kuciaopoaa. CriocoObl MOTy4eHHsT KUCIOPOAa B
nabopaTopuu U MpoMbIIUIEHHOCTH. KpyroBopoT kucinoposa B mpupoje. O30H —
aJUTOTPOITHAs MOAU(UKAIHS KUCIOPOa.

TeroBoit 3¢ (hexkT XUMUIECKOH peakiny, TEPMOXUMUYECKIE YPAaBHEHHS, DK30- U
9HAOTEPMHUUYECKUE PEAKIMK. TOIUIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIICHHUE
napHUKOBOro 3¢ deKTa, pa3pylieHHue 030HOBOI'O CJIOS.

Bonopon — anemeHT u npoctoe BemectBo. HaxoxieHue Boiopoaa B npupoje, Gpusnueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, ClIOCO0b! oTy4yeHus. Kucnotel u comnu.

MOJ'IHpHBIfI 00BeM Ta30B. PacyeThl M0 XUMHUYECKHM YPaBHCHUAM.

dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PactBopsl. HacklmenHsie u
HEHACBIICHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOAE. MaccoBas 101 BELECTBA B
pactBope. XuMHUUYecKue cBoicTBa BoJbl. OcHOBaHMs. Ponb pacTBOpPOB B IPUPOJE U B KU3ZHU
yenoBeka. KpyroBopor Bozb! B ipupojie. 3arps3HeHne NpUPOAHbIX BoA. OXpaHa U 04MCTKa
MIPUPOJHBIX BOJ.

Knaccudukanms sHeopranmdeckux coequnennid. Oxcuapl. Kiaccuduxanus okcuos:
cosieoOpasyroiire (OCHOBHbIC, KHCIOTHBIC, aM(pOTEPHBIE) U HECONICO0pasyoIIne.
Howmenxkiarypa okcnnoB. duszndeckne 1 XUMUYECKHE CBOKMCTBA OKCHIOB. [lomyuenue
OKCHU/IOB.

OcHoBanus. Knaccudukaiivs OCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBaHMil. @U3HMYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenne
OCHOBAaHH.

Kucnotsl. Knaccuduxanus xkucnot. Homenknatypa kuciot. @uznyeckue 1 XUMHYECKUE
cBorictBa KucinoT. Psan akruBHoctu metamuioB H.H. bekerosa. [lomyyenue kucior.



Comu. Homenkiarypa coseil. @u3ndeckue 1 XMMUYECKHe CBOMCTBA coiieil. [lomyuenue
CoJIEH.

['eneTnueckast CBSI3b MEXKIy KilacCaMH HEOPTaHUYECKUX COCTUHEHUM.
XUMHUYeCKUI IKCTIEPUMEHT:

KaueCTBEHHOE OTpeiesieHUe COJepKaHus KUCIOpo/a B BO3AyXe, oJyueHue, cooupanue,
pacrio3HaBaHHE U U3yUYEHHUE CBOWCTB KUCIOPO/a, HAOIIOACHNE B3aUMOICHCTBHUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUS M IIPEKpaIeH st ropeHus (Ioapa), 03HaKOMJICHHE
¢ oOpa3amMu OKCHJIOB M OTIMCAHUE WX CBOICTB, MOIy4YeHUE, COOMpaHue, pacrio3HaBaHUE U
U3y4YCHUE CBOMCTB BOZOpoia (ropeHue), B3auMoaeicTBre Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO MCIOJIH30BAHNE BUICOMATEPUAIIOB), HAOIIOCHNE 00Pa3IlOB BEIIECTB
KOJIM4ecTBOM 1 MOJIb, Hccie1oBaHuEe OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3InYHON
pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU J10IEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOBI C METAJUTAMHU (HATPHEM M KaJIbIIHEM)
(BO3MOYKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE 00Pa3llOB HEOPraHUIECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS OKPACKU HHIMKATOPOB B PacTBOpax
KHCJIOT | HIEJI0YeH, n3yueHue B3anumoieiictBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJIaMH, PEaKLMi HeUTpaau3alni, MoJTy4YeHUEe HEPaCTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI0 METaJljIa IPYTUM U3 PacTBOPA COJIM, PELICHHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxxHelnme Kiaacchl HEOPraHMYECKUX COSIUHEHUIN.

Iepuoauyeckuii 3axoH u [lepuoguyeckas cucrema Xummueckux 3jaemMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToM0OB. XuMHU4Yeckas cBsi3b. OKMCJINTEIbHO-
BOCCTAHOBHTE/IbHbIE PeaKuu

[lepBbie NONMBITKN KIIACCU(PUKALMU XUMUYECKUX 31€MEHTOB. [IoHATHE 0 rpynnax CXOJHBIX
3NeMeHTOB (LIETOYHbIC U IETOYHO3EMENbHBIC METAILIBI, TAJIOTCHbI, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX deMeHToB 1. 1.
MenneneeBa. KopoTkoneproanas u anuHHoneproaHas ¢Gopmsl [lepuonunueckoil cuctembl
xumuyeckux emeHToB .M. MenneneeBa. [leproael u rpynmnsl. @U3NYECKUN CMBICT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIILI HIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHue 3J1eKTPOHHBIX
o0osoyek aromMoB nepBbIX 20 xumuueckux snnemMeHToB Ileproauueckoii cucremsr 1. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHHUIO B
[Tepuonnueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS palyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM U Nepuoiam.

3nauenue [lepunoauyeckoro 3akona u lleprnoauyeckoit CUCTEMBI XUMHYECKHUX 3JIEMEHTOB JJIS
pa3BuTusA HayKu U npakTuku. .M. Mennenees — y4eHbIl U IpayKJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (moJsipHasi 1 HEMOJISIPHAsT) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas CBA3b.



Crenenn okucieHus. OKUCIUTENLHO-BOCCTAHOBUTCIIHLHBIC PCaKIuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHMA. OKHCIUTEIIM U BOCCTAHOBUTEIIH.

XuMHYECKH IKCIIEPUMEHT !

n3y4eHue o0pas3loB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCH A [IMHKA
C pacTBOpaMU KUCJIOT U ILIEJI0YEH, IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOLINX IPUMEPHI
OKHUCITUTEIIbHO-BOCCTAaHOBHUTEIIBHBIX PeaKiiii (rOpeHne, PeaKkiuy Pa3ioKeHUs, COCTUHCHHS).

MexknpeamMeTHbie CBSI3H

Peanuzarus MeXpeIMETHBIX CBS3EH IPHU U3yYCHUH XUMHUHU B 8-M KJIaCCe OCYIIECTBIISAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U OHITHH,
SIBIISIFOIIIUXCS CUCTEMHBIMH JJIST OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KJIaCCU(PUKALIHS, IEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHE, MOJICNb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaAMOaKTUBHOCTH, MOJIEKYJIA, SJICKTPUUECKUN 3apsij, BELIECTBO, TEJIO, 00bEM, arperarnoe
COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEJIMUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3Be3abl, CoJHIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOILJIUBO, BOJIHBIE PECYPCHI.

O-1 KJ1acce
Be].[IeCTBO U XUMHNUYEeCKasa peakunﬂ

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX diieMeHToB 1. 1.
Menneneena. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUECKHUX
3JIEMEHTOB NEPBBIX TPEX IEPUOJIOB, KaIus, Kb U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM 3JIeMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKON CBSI3H. THITBI KPUCTAUTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U BUAA XUMUYECKOU
CBS3H.

KHaCCI/I(I)I/IKaI_II/ISI N HOMCHKIJIaTypa HCOPTaHUYCCKUX BCIICCTB. XHMHYECKHE CBOICTBA
BCIICCTB, OTHOCAIINXCA K pa3JIMIHbIM KJIaCCaM HEOPTaHUYCCKUX COC}II/IHGHI/Iﬁ, TCHECTUYCCKaA
CBs3b HCOPraHNYCCKUX BCIICCTB.

Krnaccudukanus XMMUYEeCKUX peakIiii 0 pa3InYHbIM IPU3HaKaM (110 YHUCITy U COCTaBY
Y4acCTBYIOUIMX B PEAKI[UU BEIIECTB, MO TEINIOBOMY 3 (DEKTY, 0 UBMEHEHUIO CTeNIeHeH



OKHCJICHHSI XUMHUYECKHX 3JIEMEHTOB, TI0 00OPATUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- U
SHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsaTue o ckopocTH XUMHYeckor peakuuu. [TonsTre 06 0OpaTUMbIX U HEOOPATUMBIX
XMMHUYECKHUX peaknusx. [IoHsITHEe 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusx. [lonstue o
karanuse. [lonsTre o xumMuyeckoM paBHoBecud. DaKTOPHI, BIUAIONINE HA CKOPOCTh
XMMHUYECKON PEaKIMy 1 MOJI0KEHHE XUMHUECKOTO PABHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTPOHHBIﬁ OajlaHC OKHMCIIUTEIIHHO-
BOCCTAHOBHUTCIIBHOM pEaKknum. CocraBneHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKL[I/If/'I C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oasanca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPonInuThl. Katnonsl,
aHUOHBI. MexaHu3M IUCCOLMALMY BEIECTB C Pa3IMYHBIMU BUIAMHA XMMHUYECKOH CBSI3H.
Crenenp aucconuanyu. CUIIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peaknuu noHHOTO 0OMEHA. Y CIIOBHS MPOTEKaHUS PEaKIUi HOHHOTO 0OMEHA, ITOJTHBIE U
COKpallleHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHYECKON Arcconnannu. KauecTBeHHbIE peaKIIui Ha MOHBI.
[TonsiTHE O TUAPOIHU3E COJIEH.

XUMHUYECKUI IKCIIEPUMEHT:

03HAKOMJICHHE C MOJICJISIMU KPHCTAITMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB ¥ HeMEeTaJIOB (rpaduTa 1 amMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHUS),
WCCIICIOBAaHHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIu OT BO3ACHCTBUS PA3ITUIHBIX
(baxTOpOB, UCCIEOBAHHUE HIIEKTPOIIPOBOAHOCTH PACTBOPOB BEIECTB, ITpoIiecca
JWCCOLMANNK KUCIIOT, Ieslovei U coneld (BO3MOKHO HCIIOJIb30BaHHE BUIEOMATEPHATIOB),
IIPOBE/ICHUE ONBITOB, WILTIOCTPUPYIOIINX MTPU3HAKH TPOTEKAHUs peaKkiMii HOHHOTro oOMeHa
(oOpa3zoBaHue ocajika, BeIICICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, HWILTFOCTPUPYIOIIUX
OpPUMEpPbI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii (ropeHre, peakiiny pa3aokeHus,
COEIMHEHUS), paCIO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBCHHBIX
peakiMii Ha HOHBI, pellIeHHE SKCIEPUMEHTAIbHbIX 331a4.

HeMeTajibl 1 UX cOeTUHEHUS

OO6mas xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHU
okucieHus. CTpoeHue u (pU3HMUecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE
CBOICTBa Ha TpuUMepe XJopa (B3aMMOJICHCTBIE C METAJUIAMH, HEMETAJIIAMH, IIEJI0YaMu).
Xnoposoaopo. ConsiHast KUCIIO0Ta, XMMUYECKHE CBOMCTBA, MOJTyYeHHUE, IPUMEHEHHUE.
JelicTBue xj0pa U XJ0pOBOJIOPO/Ia HA OPraHM3M YesloBeKa. BakHelmme XJI0puIbl U X
HaXO0XXJCHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u Gpu3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U Cepbl. AJUIOTPOIHBIE MOIU(UKAIIMY KHCIOPOIa U cepbl. XUMUYECKUE CBOWCTBA
cepsl. CepoBo1OpOI, CTpOCHUE, (PU3NUECKUE U XUMUYECKHUE CBOKMCTBA. OKCHIIBI CEPhI KaK
MIPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NUECKHEe U XMMHUECKHUE CBOICTBA
(oOrmrre Kak MpeacTaBUTENS Ki1acca KUCIOT U crenuduyeckre). XUMUUIECKHE PEakIiu,
JIeKaIUe B OCHOBE MPOMBIIINIEHHOTO CIIOc00a MOMyYeHus! CepHOM KUCIOTHL. [IpuMenenue



cepHoii KucioThl. CoJli CepHOM KUCIOTHI, KAYECTBEHHAs pEaKIlus Ha CyJb(aT-noH.
HaxosxeHue cepsl U ee COeAMHEHUH B IpUpoJe. XMMUYECKOE 3arpsI3HEHUE OKPYKAOLIEH
Cpelbl COSAMHEHUSIMU cepbl (KUCIIOTHBIC 0K/, 3aTPSI3HEHHE BO3/IyXa U BOJJOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmias xapakTepucTka 31eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IpUpPoAe, GU3NUECKUE U
XUMUYecKHe cBoiicTBa. KpyroBopotT a3ora B mpupoje. AMMHAK, ero Gu3n4ecKue u
XMMHUYECKHE CBOWCTBA, M0JTyuyeHue U npuMeHenue. Coiau aMMOHUS, UX (pu3nyeckue u
XMMUYECKHE CBOWCTBA, MpuMeHeHre. KauecTBeHHAs peakuys Ha MFOHBl aMMOHHMSL. A30THas
KHUCIIOTA, €€ Moy4eHHe, (PU3MUECKUE U XMMUUECKUe CBOMCTBA (00LIME KaK MPEICTaBUTEIIs
KJlacca KUCIIOT U crieniduueckue). Mcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KA4EeCTBE
MUHEpAJIbHBIX YI00peHU. XUMHUECKOe 3arpsi3HEHUE OKPYKAIOLIEH cpeibl COEMHEHUIMUI
a3ora (KUCIIOTHBIE IO, 3arpsI3HEHUE BO3/IyXa, TOYBBI K BOJ1oeMoB). Docdop,
aJI0TponHble Moanpukanuu Gocdopa, puznyeckre u XuMmudeckue cBorcTa. Okcua
dochopa (V) u hochopras kucinoTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOTyUYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIe CTETIEHU OKUCIICHHS. YTIIEpPO/I, aJUIOTPOITHBIE MOAU(DUKAIIIH,
pacrpocTpaHeHue B pupojie, GU3NIeCKrue U XUMHUYECKHUE CBOMCTBA. AICOpOIIns.
KpyroBopot yrinepozaa B npupoze. OKcuibl yriaepoaa, ux Gpusndeckre u XuMHIecKue
CBOMCTBA, J€MCTBHE HA KUBbIE OPraHU3MBI, IOJyYE€HUE U IPUMEHEHHE. DKOJIOTHYECKUE
npo0JieMbl, cBsA3aHHbIe ¢ OKcuaoM yriepoaa (1V), rumoresa rio6anbHOro MOTEIICHUS
KIIMMarta, IapHUKOBBIA dPPEKT. YTONbHAS KUCIOTA U €€ COJIH, UX (PU3NIeCKue U
XHUMHYECKHUE CBOICTBA, MOJIy4eHUEe U TpuMeHenue. KauecTBeHHas peakiiys Ha KapOoHaT-
noHbl. Micnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CETECKOM
XO35ICTBE.

IlepBoHauabHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSUHEHUAX yIiepoJia
(MetaH, 3TaH, STHIICH, allETHJICH, 3TAHOJI, TIIMICPHH, YKCyCHas KucioTa). [IpuponHbie
HCTOYHUKH YTIICBOAOPOAOB (YToiib, IPHUPOAHBIN ra3, He(Th), MPOIYKTHI UX MEepepadoTKu
(6eH3uH), X POJIb B OBITY U MPOMBIILICHHOCTH. [I0HSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBaX: XKHpax, Oenkax, yrieBoJax — M UX poJid B )KU3HHU YeJoBeKka. MaTtepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢puznyeckre 1 XuMHUYECKUE CBOMCTBA, OJTYUYEHHE U IPUMEHEHHE.
Coenunenus KpeMHusi B ipupoje. Oomume npencrasienus 00 okcuae kpemuus (1V) u
KpeMHHEBOH kucnore. CUITMKAThl, UX MCIIOJIB30BaHHUE B OBITY, B IPOMBILIUIEHHOCTH.
Baxkneiiuye cTpouTenbHbIE MaTEpHAIIbl: KEpAMHKa, CTEKIIO, IEMEHT, O€TOH, Kee300€TOH.
[Tpo6nembl 0e30MacHOro UCMOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIOB B TIOBCEAHEBHOM
AKU3HU.

XHMMHYECKUI IKCIIEPUMEHT !

M3yueHre 00pa3IioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEIACHUE
KaueCTBEHHBIX PeaKIUii Ha XJIOPUA-UOHBI U HAOIOIeHIE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaroIre GU3NIECKUE U XUMHUECKUE CBOMCTBA TaJIOT€HOB M UX COSTUHEHUH (BO3MOKHO
WCIIOJIb30BAHUE BHICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3IiaMu XJIOPUIOB (raJIOTeHHIOB),
O3HaKOMJICHHE C 00pa3IaMu Cepbl U €€ COSNUHEHUSIMH (BO3MOYKHO MCIIOIb30BaHHE



BUICOMATEePHAJIOB), HAOIIOJCHUE Mpoliecca O0YTIIMBaHUS caxapa Mo IeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3y4eHNE XUMHUYECKUX CBOWCTB pa30aBIeHHON
CEpHOI1 KUCIIOTHI, IPOBEACHUE KaueCTBEHHOM peaKkuu Ha Cyib(aT-uoH U HabItoIeHue
MpU3HAKa e MPOTEKaHMs, 03HAKOMJICHHE ¢ (PM3MUECKUMU CBOMCTBaMH a30Ta, pocdopa u ux
CoeMHEeHUH (BO3MOXKHO MCIIOJIB30BaHUE BUICOMATEPHATIOB), 00pa3iaMu a30THBIX
dbochopHBIX yI0OpeHHIA, TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBONCTB
aMMHaKa, MPoBe/ICHNE KaYeCTBEHHBIX peaklUii Ha HOH aMMOHHUS U (ocdhaT-uoH U U3yUCHHE
MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIJIOTHI €
MeJbI0 (BO3MOYKHO MCIIOJIb30BAHUE BUCOMATEPHAIIOB), H3yUCHHUE MOJIEIICH
KPUCTAJUIMYECKUX PEIICTOK aiMasa, Tpadura, QysiepeHa, 03HaKOMIECHHE C IPOLIECCOM
a71copOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MIPOTUBOTa3a,
MoJIyYeHHe, cooupanue, pacrlo3HaBaHUe U U3yYSHHE CBOWCTB YIIJIEKUCIIOTO ra3a, MPOBEICHNE
KaueCTBEHHBIX peakluil Ha KapOOHAT U CUIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MPOTEKaHUs, 03HAKOMIICHHUE C MPOAYKIMEH CHIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE
JKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BaxxHelme HeMeTaibl U UX COSAUHEHUS.

MeTaJiibl M UX COeTMHEHUS

OO6m1as xapakTepuCTUKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH MX TOJIOKEHUS
B llepuoanyeckoit cucreMe xumudeckux 3meMeHToB J[.1. MenaeneeBa u cTpoeHUs aTOMOB.
Crpoenue meTauioB. MeTtainyeckast CBsI3b M METAITNYECKAsE KPUCTAIUIMYECKAs PEIICTKA.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUN MeTalloB. GU3NYECKUE U XMMUYECKUE CBOMCTBA
MeTayuioB. O0IIHe CriocoOb! MOTydeHus: MeTaJIOB. [IoHATHE 0 KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTajb, 4yryH, JOPATIOMUHHT,
OpOH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIUICHHOCTH.

[{enounbie MeTalbl: osI0keHUE B [lepronnueckoi cucreme XuMuyeckux 3semeHTos /..
MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XAeHHUE B Ipupoae. PU3nyecKkue U XUMHUYECKUE
CBOMCTBa (Ha MpUMepe HATpUs U Kayus). OKCHIBI M THIPOKCHIBI HATPUS U KaJTus.
[IprMeHeHne EeT0YHbIX METAINIOB U UX COCIMHEHUN.

[I{erouHO3EeMeENBbHBIE METAJUIBI MArHUM U KaJIbLUI: 1To0KeHue B [lepuonnueckoi cucreme
XuMH4YecKuX 31eMeHToB .M. Menneneesa, cTpoeHHe X aTOMOB, HAaX0K/IEHUE B IIPUPOJIE.
du3nyeckne M XUMHUUECKIE CBOMCTBA MarHus 1 Kalubliusa. BaxkHele coe JUHESHHS KaTbIIHUs
(oxcun, ruapokcu, conn). XKecTKoCTh BOJIBI M CITOCOOBI €€ YCTpaHEeHHS.

AmomuHuil: nonoxenue B Ileproanueckoit cucreMe XuMudeckux 3nemenTos [[.1.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJIECHHUE B Tpupoae. PU3ndecKue U XUMHYECKHE
CBOICTBa amroMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHA M THAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemeHtoB .M. Menneneesa,
CTpPOEHHUE aToMa, HaXOXAeHUE B mpupoje. Ousndeckrue u XUMHUYECKHUE CBOWCTBA JKeje3a.
Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (1), ux cocras, cBoiCTBa U MOJTyUCHHE.

XHMMHYECKUI IKCIIEPUMEHT !

03HaKOMJIEHHE C 00pa3liaMH METaJJIOB U CIIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMHU, U3YUECHUE
PE3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO MCIIOIB30BaHUE BUACOMATEPHATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIIHSI U HATPHUS C BOJON (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIIEJOBAaHIE CBOMCTB )KECTKOW BOIBI, ITpoIlecca



TOpPEHUS JKeJle3a B KHCIopoie (BO3MOXKHO HCITOIb30BaHUE BUICOMATEPHAIIOB), TPU3HAKOB
NPOTEKAHMsI KaYeCTBEHHBIX PEAKIMI Ha HOHBI: MarHusl, KaIbI¥s, aTFOMUHUS, [IHHKA, jKelle3a
(1) u xene3a (1), meau (1), HabmOACHME U ONIKUCAHUE MTPOLIECCOB OKPAIIMBAHUS TNIAMCHH
HMOHAMHM HATPHs, KaJust U Kaablus (BO3MOXKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB),
ucceoBanie aM(pOTEPHBIX CBOUCTB THAPOKCHIA aTFOMUHHKS M THAPOKCHIA IIMHKA, PEIICHUE
OKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaKHEeHIIne MeTaslIbl B UX COEAUHCHUN.

XuMus M OKpyxKamoLas cpeia
BemecTtBa 1 MaTepuaisl B IOBCEAHEBHOM KU3HU YeI0BeKa. be3omacHoe uenonb30BaHue
BEIIECTB M XUMUYECKUX peakuuii B ObITy. [IepBas moMOIIs IPU XUMHUYECKUX 0KOTaX U

OTpaBJICHUAX.

XUMHUECKOE 3arpsA3HEHUE OKPYXKaroIei cpeapl (IpeaeabHast JOmyCTUMas KOHIIEHTPALIHST
Bertects, ganee — [1JIK). Poiab Xumun B pelieHUH 3KOJOTHYSCKUX POOIIEM.

XUMHUYECKUI IKCIIEPUMEHT:

U3ydeHUE 00pa3IoB MaTePHAJIOB (CTEKIIO, CIIJIABbI METAJIIOB, MIOJIMMEPHBIC MAaTEPHAIIbI).
MexnpeamMeTHbIe CBSI3H

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU U3yYeHUU XUMUU B 9-M KIIacCe OCYIIECTBISIETCS
4yepe3 UCIO0JIb30BAaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TIOHITHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO6mme ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAITU3,
CUHTE3, KiaccuuKarus, nepuoJuIHOCTh, HaOMI0IeHNE, DKCIIEPUMEHT, MOJIEIMPOBaHNUE,
W3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHS, MATEPUATIBI.

®du3uka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIHI,
PaarOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUH 3apsill, IIPOBOJIHUKH, ITOTYIPOBOIHUKH,
JTUDJIEKTPUKHU, (POTODIIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTb, KPUCTAIITUYECKAs pEIIeTKa, CIIJIaBbl, (PU3HMUECKHUE BETHUHHBI,

€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3Be3/1b1, COHIIE.

buonorus: ¢porocuntes, 1pixanue, Ouochepa, 3kocucTeMa, MUHEpaJIbHbIE YI00pEeHHs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, FTOPHbIE IOPOJIbI, ITOJIE3HBIE UCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

IlnanupyemMble pe3yJjabTaTbl 0CBOEHUS
Y4eOHOro npeamera

JINYHOCTHBIE Pe3yJabTaThI



JIMYHOCTHBIE Pe3yIIbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIIEr0 00pa3oBaHus
JOCTUTAaKOTCA B XO/€ OGy‘ICHI/ISI XUMHUHU B €AUHCTBEC yqe6H0171 U BOCIIUTATECILHOU
JeATEILHOCTH B COOTBETCTBHH C TPAUIIMOHHBIMH POCCUHCKUMHU COIIMOKYIBTYPHBIMH U
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU B 06H.[eCTBe paBuJIaMi U HOPpMaMH
MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIINN
00ydJaromuxcs.

JIngHOCTHEIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH 06yqafoumxcs1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIupCHUE OIlbITa ACATCIIBHOCTH HA €€
OCHOBE, B TOM 4YHCJIC B YaCTH.

1)naTpHOTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYSCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJICTUIO, TIOHUMAaHUS 3HAYCHHSI XUMUYICCKOW HAyKU B )KH3HU COBPEMEHHOTO OOIIIECTBA,
CIIOCOOHOCTH BJIAJICTh IOCTOBEPHON HH(OPMAIIEH O MEPEIOBBIX JOCTHIKCHUSIX H OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOMCTBE
MHpa U 00IIECTBA;

2)rpakIaHCKOro BOCIUTAHMSA

MMpEACTABJICHUA O COUAJIBHBIX HOPMAX U IMMpaBUJIaX MEKIINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6IJ.[CCTB€HHO HOH63HOﬁ, yqe6Ho-
HCCHGHOB&TCHBCKOﬁ, TBOp‘-IGCKOﬁ " Jpyrux BUAax ACATCIbHOCTU, TOTOBHOCTH K
p33H006p33H0ﬁ COBMECTHOM JACATCIIbBHOCTU IIPU BBIIIOJIHCHUHA y‘{e6HLIX, IIO3HABATCJIbHBIX
3aaa4, BBIIOJHCHUU XUMHUYCCKHUX SKCIICPUMCHTOB, CO3AaHUN y‘-Ie6HI>IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHUWIO U B3AMMOIIOMOIIHA B IIPOLECCC 9TOH yqe6H0171
ACATCIIBHOCTH, TOTOBHOCTH OLCHHUBATHL CBOC INOBCACHUC U ITIOCTYIIKK CBOUX TOBapHHleﬁ C
MO3UIUHU HPABCTBCHHBIX U MPABOBLIX HOPM C Y4E€TOM OCO3HAHUA HOCJ'IG,Z[CTBI/II\/’I IOCTYIIKOB,

3)IIeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPECTABICHUS O BEIIECTBE U XUMUYECKOM peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISAIOIIUE OCHOBY JUIS
MTOHUMAaHHUSI CYIIIHOCTH Hay4YHOUH KapTUHbBI MUpPA, MPEACTAaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3aUMOCBS35X UEJIOBEKA ¢ IPUPOIHOM CpenoH, o
POJIM XUMHUHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEI];

ITI03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA NIOJIy4€HUE HOBBIX 3HAHM 110 XUMUH,
HE00XO0/IMMBIE I 00BACHEHHsI HAOII0aeMBbIX MPOLIECCOB U SIBJIICHUH, T03HABATENBHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOMN
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOil, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

WHTEpeC K 00YUEHHUIO U MMO3HAHMIO, JTF0O03HATEIHFHOCTh, TOTOBHOCTD U CITOCOOHOCTH K
caM000pa30BaHuI0, TPOEKTHOM M UCCIIEIOBATENLCKON AESITENbHOCTH, K OCO3HAHHOMY

BBIOOPY HANPaBIEHHOCTU U YPOBHS 00yUYeHHs B ajbHe1eM,;

4)¢popmupoBaHus KyJbTYPbI 310POBbS:



OCO3HaHUE LIEHHOCTH ’KU3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3/10pOBBIN 00pa3 )KU3HU, OCO3HAHME [TOCIICCTBUI U HEIPUITHE BPEAHBIX IIPUBBIUEK
(ymoTpeOiieHu st aIKoroJisi, HApPKOTUKOB, KypEHHs), HEOOXOAUMOCTH COOJTFOCHUS MTPABUIT
0€30MacHOCTH MPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U PEIbHON KU3HH;

5)Tpy10BOr0 BOCIUTAHUS .

MHTEpPEC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccuil U Tpyia pa3inyHoOro poja, yBaxeHHe K
TPYAY U pe3yjbTaTaM TPYJOBOMH AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
MpeIMETHBIX 3HAaHUH MO XUMHUH, OCO3HAHHBIN BHIOOP UHIMBUYATLHOM TPACKTOPUHU
MIPOJOIDKEHHS 00pa30BaHUS C yUETOM JINYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIeTHOM MpodeccnOHaIbHOM 1eATeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aIallTHPOBATHCS B TPO(PECCHOHATBHOM cpe/ie;

6)3K0JI0rHYecKOro BOCIIMTAHUS

9KOJIOTMUYECKH 11e1eco00pa3HOe OTHOLIEHHUE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHUs, TOHUMAaHUEe [IEHHOCTHU 3/J0POBOTO U OE30MacHOr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUICCKOMY 3/I0POBBIO,
OCO3HaHHUE IIEHHOCTHU COOJIIO/ICHHUS MTPaBII O€30MaCHOTO MOBEICHUS Ipu paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTYAIHX, YITPOXKAIOUIUX 30POBBIO U KU3HH JIIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTyYaeMble MPU U3YYCHUU XUMHUH, JUIA PELICHUs 3ajad,
CBSI3aHHBIX C OKPYKArOUIEH MTPUPOAHON CPENOM, ISl TOBBIIIECHUS YPOBHS SKOJOTHYECKON
KyJbTYPBI, 0CO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTHUYECKUX MPo0sieM U MyTel ux
peLIeHHS TOCPEACTBOM METOJIOB XUMHH, SKOJIOTHYECKOTO MBILLJICHHS, YMEHUS
PYKOBOACTBOBAThLCS UM B I103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM MTPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI

B coctaBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS
MHUPOBO33PEHUS 00IEHAYYHbBIC TOHATHS (3aKOH, TEOPHUs, IPUHIIMII, TUIOTE3a, PaKT, CHCTEMA,
MPOIIECC, IKCIIEPUMEHT | JP.), KOTOPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
IpeIMeTax 1 MO3BOJISSFOT Ha OCHOBE 3HAHWH U3 ATHX MPEIMETOB (POPMHUPOBATH
MIpeJICTaBJICHHE O IIEIOCTHON HAyYHON KapTHHE MUPA, U YHUBEpPCAIbHbIE Y4eOHbIe eHCTBUS
(mo3HaBartesbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), KOTOPbIE 00ECIIEYNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITENIbHOMY IIJIAHHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATETLHOCTH.

IMo3naBaTenbHbIE YHHBePCcAJIbHbIE YueOHbIE NeHCTBUS
Ba3zoBble Jjoruyeckue aeiicTBUA .

YMEHUS UCIIOIB30BATh IIPUEMBI JIOTHYECKOT'O MBILIJICHUS ITPU OCBOCHUH 3HAHUN. PACKPBIBATh
CMBICJT XMMHUYECKUX TOHATHH (BBIICIATh X XapaKTEPHBIC MPU3HAKU, YCTAHABIUBATh
B3aUMOCBSI3b C APYTHMH MMOHATHSIMH), UCTIOJIB30BATh MMOHATHS U1l O0BSCHEHHSI OTJEITBHBIX
(hakToB U SBJIEHUM, BEIOUPATh OCHOBAHMS U KPUTEPUH VIS KITACCU(PUKALNN XUMHYECKUX
BEILECTB U XUMUYECKUX PEAKLIUH, YCTAaHABIUBATH IPUYMHHO-CIIEACTBEHHBIEC CBSA3U MEXKIY



00BbEKTaMHU U3yUYCHHSI, CTPOUTH JIOTHUECKUE PACCYKACHUS (MHAYKTHBHBIC, ICTyKTHBHBIE, IO
AHAJIOTHH), IeJaTh BEIBOBI U 3aKIIOUYCHHS,

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHS (TPEIMETHBIC U METAIPEAMETHBIE),
CHMBOJIHUECKHE (3HAKOBBIC) MOJICIIH, HCIIOIb3yEMbIE B XUMHUH, IIPEOOPA30BHIBATEH IIUPOKO
MIPUMEHSEMbIC B XUMHU MO/JICIIbHBIC TIPEACTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI
3JIEMEHTA), XUMUYecKasi popMysia U ypaBHCHUE XUMUIESCKOW PEAKI[UH — PU PEIICHUN
y4e0HO-TI03HABATENIBHBIX 33124, C YYETOM dTUX MOJICIbHBIX PEICTABICHUN BBISBISITh U
XapaKTepu30BaTh CYUIECTBEHHbIC MPU3HAKU U3yUYaeMbIX O0BEKTOB — XUMUYECKUX BEILIECTB U
XUMHUYECKUX PEAKIUM, BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICACTBEHHBIEC CBSI3U
U IPOTUBOPEYHSI B U3yUaEMbIX MPOIIECCax U SABJICHUAX.

ba3oBble ucciaeaoBaTelbcKue AeiicTBUS.

YMCHHUC HUCIIOJIb30BATh IMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHU S, @ TAKIKC
B Ka4C€CTBC OCHOBBbI 1141 (I)OpMI/IpOBaHI/ISI THUIIOTE3LI 110 ITPOBEPKE IIPABUJIIBHOCTH
BBICKa3bIBACMBIX CY)KILGHI/II\/JI;

prOoOpeTeHNE OMBITA 10 IJIAHUPOBAHUIO, OPTAaHU3AINUHU U TPOBEACHUIO YUCHHYECKIX
HKCHEPUMEHTOB, YMEHHE HAOII0/1aTh 3@ XOJIOM IIPOIIEcca, CAMOCTOSTENbHO IPOTHO3UPOBATh
€ro pe3yJabTar, GOPMYITHPOBATH O0OOIEHHS U BEIBOAKI 110 pe3yJIbTaTaM MPOBEIECHHOTO
OIIbITa, UCCIIEOBAHUS, COCTABIIATH OTUET O NMPOJeIaHHOMN paboTe.

Pabora c unpopmanmeii:

YMEHHE BBIOMPaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUIHBIX BUIOB U
(bopM mpeacTaBIeHHs, IOIYYaeMyt0 U3 Pa3HbIX HCTOYHUKOB (HAY4HO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPIKaHHsl, CIIPABOYHBIC TIOCOOUSI, peCypChl HHTEPHETA),
KPUTHYECKH OIIEHWBATh MPOTUBOPEUHBYIO M HEAOCTOBEPHYIO HH(OpMAaIuio;

yMEHHE NPUMEHSTH Pa3INYHbIE METOBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BBIIOJIHEHUS yUYEOHBIX U MMO3HABATEIbHBIX
3aJa4 ONpeIeJIEHHOrO TUIIA, TPUOOPETEHHE OMBITAa B 00JIACTH UCIIOIb30BAHUS
MH(POPMAIlMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI1, OBJIaZICHNE KYJIbTYPOH aKTUBHOTO
HCIOJIb30BAaHUS Pa3IMYHBIX TTOUCKOBBIX CUCTEM, CAMOCTOSTEIHHO BHIOUPATh ONTUMAIIBHYIO
¢dbopMmy npezcTaBiIeHNs HHPOPMALIMU U WILTIOCTPUPOBATH peIlaeMble 3a/1a4H HECI0KHBIMU
CXE€MaMH, AMarpaMMamMi, ApyruMu popMaMu rpaduku U UX KOMOUMHAIUAMY,

yYMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh B MpoIlecce yueOHON U UCCIIe0BATEIbCKOM
JesITeNbHOCTH UH(DOPMALIMIO O BIMSHUH IPOMBIIIIIEHHOCTH, CETbCKOT0 X03sHCTBA U
TPaHCHOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE el CTBUSA:
YMEHHUS 33/1aBaTh BOMPOCHI (B X0/1e Tuayiora v (WIK) TUCKYCCHH) O CYIIECTBY 00CYXKIaeMOM
TeMbl, (POPMYJIUPOBATH CBOH MPEJIOKESHUST OTHOCUTEIILHO BBITIOJHEHHUS TIPEIOKEHHOM

3a1a4u;

YMCHUS NMPEACTABIATDH MTOJIYUCHHBIC PE3YJIbTAThI MO3HAaBaTeIbHOMI ACATCIIBHOCTH B YCTHBIX U
IMMCBMEHHBIX TEKCTAX; JCJaTh MPE3CHTAMIO PE3YJIbTAaTOB BbIIIOTHCHU XUMHUYCCKOI'O



aKcrepuMenTa (J1abopaTOPHOIO OIBITa, TaOOPAaTOPHOM pabOTHI MO UCCIICIOBAHNUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOCKTA);

YMEHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEILHON U
HCCIIEIOBATENBCKOM eATEeIbHOCTH MIPU PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE yueTa
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIKH (00CYXIeHUSI, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHALMS COBMECTHBIX JIEHCTBHI, ONIPEIEICHNE KPUTEPUEB T10 OLICHKE
Ka4yeCTBa BBIMOJHEHHON paOOTHI U JIp.).

PeryasiTuBHble yHHBepcabHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSATEIBHO ONMPEACIATh LENH AeTeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ACATEIBHOCTD, BEIOUPATh
HauOosiee 3 PeKTUBHBIC CITOCOOBI pelIeHUs YICOHBIX U TTO3HABATEIBHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATH IIPEIOKEHHBIN AJITOPUTM ACUCTBUI ITPU
BBITIOJTHEHUH 33/IaHUN C YYETOM TOJTyYeHUS! HOBBIX 3HAHHM 00 M3y4aeMbIX 0ObEKTaxX —
BEIIECTBAX U PEaKIUsIX, OLEHUBATh COOTBETCTBHUE IOIYYEHHOTO PE3yJIbTaTa 3assBICHHON
1L[eJTH, YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJiaraeéMble B YCIOBUU
3a/1aHUMN.

HpenMeTHme PE3yabTaTbl

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB I10 OCBOEHUIO 0053aTEIBHOTO COAECPKAHMS,
YCTaHOBJICHHOTO JaHHOH (efiepanbHON paboueii mporpaMMoid, BBIIEISIOT: OCBOSHHBIE
00yYaroImMMUCs HayYHbIC 3HAHHSI, YMEHUS U CIIOCOOBI NEMCTBUH, CrIeU(PHUECKUE IS
MpeIMETHOM 0051acTH « XUMUS», BUJIBI JESTEIBHOCTH 110 TOTYyYEHUIO HOBOT'O 3HAHUS, €r0
MHTEpIIpEeTalNH, TPeoOpa30BaHNIO0 U MPUMEHEHHUIO B Pa3JIMYHbIX YU€OHBIX U HOBBIX
CUTyalUsX.

8-i1 kiace

K koHIy 00y4yenus B 8-M KJ1acce peIMeTHBIE Pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

e PaCKpBIBATh CMBICI OCHOBHBIX XUMHUECKUX TTOHSATHI: aTOM, MOJIEKYJIa,
XMMHYECKHUH JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOTHOPO/IHAS), BAJICHTHOCTD, OTHOCHTE/IbHASI AaTOMHAS
MOJICKYJISIpHAs: Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast
JIOJIS1 XAMHUYECKOTO DJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00beM, OKCH/I, KHCJIOTa,
OCHOBAHME, COJIb, JICKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCICHHS, XUMUIECKast
peakius, KiaccuuKaIus peakifii: peakiiui COSAMHEHUS, PEAKIIU PA3JIOKCHHS,
peaKIuy 3aMEIIEHUs, PeaKIui 0OMEHa, 9K30- U SHIOTCPMUUECKUE PEaKIUH,
TETUIOBOM 3P PEKT peakiuu, SAPO aToMa, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAas
opOHTaNh, PAINyC aTOMa, XUMUYECKas CBSA3b, MOJISIPHAs U HETOISIpHAst
KOBAQJICHTHAsS CBSA3b, HOHHASI CBSI3b, MOH, KATHOH, aHKMOH, paCTBOP, MaccoBast 10JIst
BeriecTBa (POICHTHAS KOHIIEHTPAIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX TIOHATHI U TIPUMEHSTh 3TH
MOHSATHS TPH ONMMCAHUH BEIICCTB U MX IPEBPAICHU;



UCTIOJIF30BATh XUMHYECKYIO CHMBOJIMKY JUISI COCTABICHHSI (DOPMYIT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OIPEAETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKHCJICHUSI 2JIEMCHTOB B OMHAPHBIX COCITMHECHUSX, IPUHAIICKHOCTh BEIIECTB K
OIIpeJIeTICHHOMY KJIacCy COeIMHEeHUH 1Mo (hopMyIaM, BU XUMUUECKOH CBSA3H
(koBaJICHTHAsI ¥ MOHHAs) B HEOPTaHUUECKUX COCTMHCHHUSIX;

packpbIBaTh cMbIch [lepromuuaeckoro 3akona /I.M1. MenaeneeBa: 1eMOHCTPHPOBATH
NOHUMAaHHE EPUOAMYCCKON 3aBUCIMOCTH CBOMCTB XMMUYECKUX DIIEMEHTOB OT HX
nosnoxxeHus B Ilepuoandeckoii cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
HOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUSHHUs, 3aKOHA ABOTapo;
OIMCHIBATH M XapaKTepHu30BaTh Tabumunyto ¢hopmy [lepromuueckoit cucteMsl
XHUMHUYECKUX 3JICMEHTOB: pa3JinyaTh MOHSATHS «IJIaBHas noArpynmna (A-rpyrmma)» u
«nobouHas noarpynmna (b-rpyrmma)», Manbie U OOJbLINE IEPHOIBI, COOTHOCHTh
0003Ha4eHHsl, KOTOpbIe UMErOTCs B Tabiuie «Ileproandeckas cucrema
XUMHU4YECcKHuX 31eMeHToB JI.11. MenneneeBa» ¢ 4nCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB | 3apsi spa, o0IIee Yucio
AIIEKTPOHOB U PACIIPE/ICIICHHUE UX O JIEKTPOHHBIM CIIOSM);

KJIaCCU(PHUIMPOBATE XUMUYCCKUE FJIEMEHTBI, HEOPraHMUESCKHE BEIECTBA,
XUMHYECKUE Peakiuu (0 YHCITy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO
TEII0BOMY P DEKTY);

XapaKTepHu30BaTh (OMKCHIBATh) OOIINE XUMUICCKHE CBOMCTBA BELIECTB PA3IMIHBIX
KJIACCOB, MOATBEPK/asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHUN
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIIH;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOT'O COCTAaBA,
BO3MOXKHOCTH ITPOTEKAaHHUS XUMHUUECKHX MPEBPALICHUI B Pa3INYHBIX yCIOBUSIX;
BBIYHCIISTh OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIECTB,
MAacCOBYIO JIOJIO XMMUYECKOTO 3JIEMEHTa 1O (POpMYJIe COSMHEHHS, MaCCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, IIPOBOIUTH PACUEThI M0 YPABHCHUIO XUMHUYECKOI
peaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIUTEIBHON ACATSILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AINIO, KITaCCH(DUKAINIO, BBISBICHUE
NPUYMHHO-CJICJICTBEHHBIX CBSI3eH — JIJIsl U3YUCHHSI CBOMCTB BEIECTB M XMMUYECKUX
pEaKIii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, U3MEPEHNE,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (peasIbHBIN M MBICIICHHBII);

CIIeIOBATH MPaBHUIIaM TOJIb30BaHUsI XUMHUYECKOH MOCYI0H 1 1a00paTOPHBIM
000pyIoBaHKEM, @ TAKKE MPaBUIaM OOpAIleHHSs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH T10 BHIMTOJHEHUIO JTAOOPATOPHBIX XUMHUUECKHX OIBITOB 110
HOJTYYCHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (BOAOpOIa U KUCIOPOAa),
NPUTOTOBIICHHUIO PACTBOPOB C ONPEAEICHHON MacCOBOM JI0JIEH PacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATH U TIPOBOIUTH XMMUYECKHE IKCIIEPUMEHTBI 11O
pacno3HaBaHMIO PACTBOPOB LIETIOYEH M KUCIOT C MOMOIIbIO HHANKATOPOB (JIaKMYC,
beHondTanenH, METHIOPAHX U Ip.).

9-i1 ki1ace

K koHIity o0yueHus B 9-M Kjacce mpeIMeTHbIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:

PaACKpBIBATE CMBICTT OCHOBHBIX XUMHUYCCKUX MMOHATHH . XUMUYECKUM DJICMCHT, aTOM,
MOIJICKYJIA4, NOH, KaTUOH, aHHOH, IIPOCTOC BCIICCTBO, CJIOKHOC BCUICCTBO,



BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIECHUS, XUMUYecKast
peaKius, XUMUYeCcKasi CBSI3b, TEIJIOBOM A (EKT peakiiuu, MOJb, MOJIIPHBII 00beM,
pacTBOP, PIAEKTPOIUTHI, HEIJIEKTPOIUTHI, SJECKTPOIUTUYECKAS AUCCOIUALIHS,
peakuyu HOHHOTO 0OMEHa, KaTalln3aTop, XUMHYECKOE paBHOBECHE, 0OpaTHUMbIE U
HeoOpaTUMBbIE peakliy, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH,
OKHCITUTEIh, BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBIICHUE, AIJIOTPOIIHS,
amM(OTepHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAS, HOHHAS, METATHYECCKAs),
KpHUCTAJNTNYECKasi PEIIeTKa, KOPPO3Usi METAJIIOB, CIUIABbI, CKOPOCTh XUMHUYECKOM
peaxiuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa,

WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSTH 3TH
MOHSITHS IIPH OMMCAHUH BEILIECTB M X IPEBPAIICHHUIA;

UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIECHHUs (POPMYJI BELIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

OTIPEIENIATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS! XUMHUECKUX JIEMEHTOB B
COEIMHEHUSIX PA3IMUYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMPEICICHHOMY
KJIaCCy COCIMHEHUIT 10 (hopMyJiaM, BUJI XUMHUECKON CBs3H (KOBaJICHTHAs!, HOHHAs,
METAIMYECKas) B HCOPraHUYECKUX COCAMHCHUSX, 3aps1 HOHA 10 XUMHUYECKON
dopmyIe, XxapakTep cpenbl B BOJAHBIX paCTBOPaxX HEOPTaHMYECKUX COSAMHEHUH,
THUI KPUCTAJUTMYECKOMN pelIeTKH KOHKPETHOTO BEIIEeCTBa,

packpsiBaTh cMbici [leproanueckoro 3akona .M. Menzaeneesa u
JEMOHCTPHUPOBATh €r0 MOHUMAHUE. OMUCHIBATh U XapaKTePU30BaTh TAOIHUHYIO
¢dopmy Ileproamaeckoil CHCTEMbI XUMHYECKHIX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHas noArpymmna (A-rpynmna)» u «mobodnas noarpymmna (b-rpymnma)y», maibie u
OO0JIBIIINE IEPUO/IbI, COOTHOCHTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B
NEePUOANYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMMHYECKHUX 3JICMEHTOB (COCTaB U 3apsi s/ipa, 00IIee YUCIIO MICKTPOHOB U
pacrpeielieH|e uX 10 3JIEKTPOHHBIM CII0SIM), OOBSICHATH 0OIIIHE 3aKOHOMEPHOCTH B
W3MEHEHHU CBOWCTB JIEMEHTOB U MX COCAMHEHUH B Mpe/IesiaX MaJbIX TIEPHOJIOB U
TJIaBHBIX MOATPYIII C YYETOM CTPOCHHSI UX aTOMOB,

KI1acCu(UIIMPOBATh XUMUYECKHE IIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XMUMHYECKHE peakiuu (10 YKCIy ¥ COCTaBY YUACTBYIOIIUX B PEAKIIMU BEHIECTB, MO
TerI0BoMY 3D PEKTy, M0 U3MEHEHHUIO CTETIEHEW OKHCIICHUS] XUMHUECKUX
SIIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIKE U ClICIU(DUICCKIEC XUMUYECKIE CBOCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMMCAHNE TPUMEpPaMH
MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;
COCTABJISATh YPABHEHUS 3JIEKTPOJIUTHUECKON JUCCOIMALMYU KUCIIOT, IeJI0uei 1
COJICH, TIOJTHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKnii HOHHOTO OOMEHa, YpaBHEHUS
peakimii, MOATBEPXKJAIOIINX CYIIECTBOBAHNE FEHETUUECKOMN CBSI3U MEXTY
BEIIECTBAMH PA3INYHBIX KIIACCOB,;

PacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi MOCPEeICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIni;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYCCKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 1o (hopMyJIie cCoeTMHEHHsI, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, IPOBOIUTH PACUEThI IO YPAaBHEHUIO XMMUYECKOM
pEaKInH;

COOJTIOAATh MPaBUIIA MOJIb30BAHUS XUMHUYECKON TTOCYA0M U TabopaTOpHBIM
000pyIOBaHKEM, a TaKKe TPaBUIIa OOPAICHNUS C BEIECTBAMU B COOTBETCTBHH C



TemarTnueckoe mIaHUPOBaHUE

UHCTPYKLHSAMU 10 BBIITOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB IO
HOJTyYESHHUIO U COOMPAHUIO Ia3000pa3HBIX BEIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);

IIPOBOAWTE pCAKIIUH, ITOATBCPKAAOIIUEC KauyeCTBECHHBIM COCTaB Pa3JIUIHBIX

BEIIECTB. PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPUI-, OpOMUJI-, HOIUA-, KapOoHAT-,
docdar-, cuukart-, cynbdhar-, TMAPOKCUA-HOHBI, KATHOHBI aMMOHHUS U HOHBI
M3YUYEHHBIX METAJUIOB, PUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAaHUUYECKUX

BEIIECTB;

IMPUMCHATH OCHOBHBIC OIICpaliu MBICTIUTEIIbHOM JACATCIIBHOCTHU — aHAJIM3 U CUHTC3,

cpaBHeHHUE, 0000IICHHE, CHCTEMATH3AIIMIO, BBISIBICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 U3YYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUI, ECTECTBEHHO-
Hay4HbBIC METO/IbI TTO3HAHUSI — HAOIIOACHUE, H3MEPEHUE, MOJICTTUPOBAHHUE,
9KCHEPUMEHT (pealibHbIA U MBICICHHBIH).

r
8- KJ1acc
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue (nppoBbIe)
n/ | payieioB M TeM | Beer | Kontpoann | [IpakTuueck 06pazoBaTebHbIe
| HporpaMMBI 0 ble paboThl | He paboThl | pecypebt

Pasznen 1.HepBOHa‘laJ’leLIe XUMHUYECCKHC TTIOHATUSA

XUMHS — Ba)KHAA

00J1acTh bubmunorexa PI'YC «Mos

€CTECTBO3HAHUS U mkosay — lesson.academy-
1.1 N 5 2

PaKTHYECKON content.myschool.edu.ru/04/

JEATENBbHOCTH 08

YyeroBeKa

Bermecrsa u Xumns, 8 ximace, PITAOY
1.2 | xumnyeckue 15 1 JITIO «Axamemust

peakuuu Munnpocsenienus Poccuny»
Hroro o pazneny 20

Paszgen 2. Baxueiimmne

NPEACTABUTEC/IN HCOPraHM4e€CKUX BEIIECTB

2.1

Bo3znyx.
Kucnopon.
[TousTue 00
OKCHIaX

ONEKTPOHHBIN
o0pazoBaTenbHbBIN pecypc
«JlomarrHue 3agaHus.
OcHOBHOE 0011Iee
oOpa3oBanue. XuMus», 89
kaacc, AO «M3paTtenscTBO
"[Ipocemienue"»




Bonopon. Tpenaxep «O06mako

2.2 | Ilousitue o 8 1 3HaHU». XuMmus. 8 Kiacc,
KHCJIOTaX M COJISX 000 «®Duzukod JIadb»
Bona. PactBopsl.

2.3 | Ilousitue 00 5 1 1 <.>
OCHOBAHMAX
OCHOBHBIE KIaCChI

2.4 | neopranmueckux |11 1 1 <..>
COCIMHEHUN

Hroro no pazaeny 30

Pa3nen 3. Ilepuoguyeckuii 3akon u [leprnoauyeckasi cucteMa XMMHYECKHUX 3JIEMEHTOB
JA.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCINTEIBLHO-
BOCCTAHOBUTEJIbHbIE peaKIIUN

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
3.1 |creTema 7 <..>
XUMHYECKHIX
snemenToB ..
Menneneesa.
CtpoeHue aToMOB
Xumuyeckas
CBSI3b.
3.2 | OkucIHUTENBHO- 8 1 <..>
BOCCTAHOBUTEJIbH
BIE pEaKIuN
Hroro no pazneny 15
IToBTOpEHME 3 <..>
OBUIEE
KOJIMYECTBO
YACOB 11O 68 3 6
I[MPOTPAMME
9-i1 K1ace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue (undpoBbIe)
n/ | pasienoB M TeM | Beer |Kontpoanh | IpakTHueck 06pazoBaTebHbIe
| TPOrpamMMbl 0 bie padoThl | Me paboThI pecypebl




Pa3znen 1.BemecTBO U XUMHYECKHE PeaKIHU

IToBTOpEHME U
P bubnunorexka PI'UC «Most
yriIyOJICHHE
. mkoja» — lesson.academy-
1.1 | 3HaHUI OCHOBHEIX |5 1
content.myschool.edu.ru/04/
paszesnoB Kypca 8 09
Kjacca
OcCHOBHBIE Xumus, 9 knace, PI'AOY
1 o | 3aKoHOMepHOCTH | 4 AIO «Axanemus
" | XUMHYECKHX MuHnpocBeneHust
peakuui Poccuny»
ONEKTPOHHBIN
DIIEKTPOTUTHIECK o0pasoBaTenbHbBIN pecypc
ast JUCCOLMaIs. «Jlomanraue 3agaHus.
1.3 | Xumunueckue 8 1 1 OcHoBHOE 00111EE
peakuuu B oOpa3zoBanue. Xumus», 8-9
pacTBopax kinacc, AO «M3marenscTBO
"IIpocsemienue"»
Hroro no pazueny 17

Paznea 2.Hemera/sIbl M UX COeAMHEHUSH

Oomas
XapaKTEPUCTHKA
XAMHUYECKUX
aremeHToB VIIIA-
TPYIIIBL
I'anorens!

Tpenaxep «Obmako
4 1 3HaHu». XuMust. 9 xiacc,
000 «PusukoH J1adc»

2.1

Oomas
XapaKTePUCTHKA
XUMHYECKHUX
snemeHToB VIA-
rpynnsl. Cepa u ee
COCAUHEHHUS

2.2

Obmas
XapaKTEPUCTHKA
XUMHUYECKHX

2.3 | onemenToB VA- 7 1 <..>
rpynnsl. A30T,
dochop u ux
COEIMHEHUS

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX

2.4 | onementoB IVA- |8 1 2 <..>
TPYIIIBL. YTIEPOI
U KPEMHUH U UX
COETMHEHUS




Htoro no pazneny 25

Pasznen 3. Merajuibl H UX COCINMHCHUA

OO01wue cBOKCTBA

3.1 oW 4
METAJUIOB
Baxxueiiiue

3.2 | METAILIBI U UX 16 1
COEUHEHUS

Hroro no pazaeny 20

Pa3nen 4. XuMusi 1 oKpy:Kamomas cpeaa

BemecrBa u
4.1 | maTepuaisl B 3
JKU3HU YETIOBEKA

Wroro mo pazneny 3

[ToBTOpEeHUE 3

OBUIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOT'PAMME
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