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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma mo XMMHH Ha yPOBEHH OCHOBHOT'O OOIIIEro 00pa3oBaHMs IS
obyuaroruxcs 8-9-x kimaccoB MbBOY «TenpMuHcKas cpentss o0ieoOpazoBarebHas
IKOJIa» pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHUSIMHU:

e  @epaepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepaecHUN
(benepaabHOro roCy1apCTBEHHOT0 00Pa30BaTEIBHOTO CTaH/IaPTa OCHOBHOTO
o01rero oOpa3oBaHuUsY,

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOW MPOrPaMMbl OCHOBHOTO 00IIer0 00pa3oBaHuUs,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluK U OCYIECTBIICHHS 00pa30BATEIBHOMN IEATEILHOCTH 110 OCHOBHBIM
0011e00pa30BaTebHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM
HAYaIBHOTO 00IIEr0, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero o0pa3oBaHus;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumus»,

o Konnenmuun 3xoaoruueckoro 00pa3oBaHusi B cucTeMe o0I11ero o0pa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YYCHUS, OTABIXA U O3JJOPOBIICHHS JICTECH M MOJIOJICKU,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WIK) OE3BPEIHOCTH IS YesIOBEeKa (haKTOPOB CPEIbl OOUTAHHUS,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa OCHOBHOTO 00IIIET0 00pa30BaHus, YTBEP)KICHHOTO MPUKA30M
MBOY «TenbmuHckas cpeansist oduieoopazoBarenbHas mkoiaa» ot 30.08.2023 Ne
240 «O0 yTBepKICHIH OCHOBHON 00pa30BaTeIbHONM MPOTrPAMMBI OCHOBHOTO
o01m1ero oOpa3oBaHus,

e (enepasibHON pabouelt TPOrpaMMBbI IO YUEOHOMY MPEAMETY «XUMHUSI.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO paboyeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MbOY
«TenpMUHCKasE cpeiHss 00111€00pa3oBaTeNIbHAS IIIKOJIAY.

[IporpaMmMa o XuMUM Ha YpOBHE OCHOBHOTO 0011Iero 00pa30oBaHus COCTaBJICHA Ha OCHOBE
TpeOOBaHUM K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Taxxe Ha OCHOBE (esiepaabHOI
paboueii mporpaMMbl BOCITUTAHUS U C YYETOM KOHIEMIIUHY MIPENoIaBaHus yueOHOTO
npenMera «XUMHUs» B 00pa3oBaTeIbHbIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma no XMMuUU JAeT MpeCTaBICHHUE O LEeNsIX, 00MIel cTpaTeruu o0y4eHus,
BOCIHUTAHMS U Pa3BUTHUS O0YUaIOLIUXCS CPEACTBAMU YyUeOHOIO MpeIMeTa, yCTaHABIMBAET
00s13aTeNIbHOE IPEIMETHOE COJIEpKAHNE, TPETYCMaTPUBAET pacpeiesIeHHe ero 1o Kiaccam
U CTPYKTYpUPOBaHUE O pa3fiesiaM U TeMaM IIPOrpaMMBbl 0 XUMHH, ONpeeseT
KOJIMYECTBEHHBIE U KAUYECTBEHHBIE XapaKTEPUCTUKH COAEPKAHMSI, PEKOMEHTYEMYIO
MOCJIEI0BATEIBHOCTh N3YUEHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX



CBSI3€H, JIOTMKH Y9€OHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIMXCsl, ONPeaeIseT
BO3MOXXHOCTH TIPEIMETA JIsl pealih3aiii TpeOOBaHUM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa30BaTeIbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHus, a TAKIKE
TpeOoBaHUil K pe3yabTaTaM 00y4eHHUsI XMMUU Ha YPOBHE IIeNIeH U3y4eHUs peaMeTa 1
OCHOBHBIX BHJIOB YU€OHO-ITO3HABATEIBHON JACITEILHOCTH 00YYAIOIIETOCs 110 OCBOCHHUIO
y4eOHOTO Co/IepKaHMsI.

3HaHUE XUMHH CIIY>)KUT OCHOBOH JUTst (YOpMUPOBAHHSI MUPOBO33PEHHUST 00yHarOIIErocs, ero
IIPEJCTAaBICHUNA O MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMUPYEMBIE
XMMHEN TPEACTABICHHS O B3AUMOIIPEBPALLEHUSX SHEPTUU U 00 DBOJIIOLIMY BELIECTB B
IPUPOJE, O MYTAX PEIIEeHUs M100aIbHBIX IPOOIEM YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIPBbEBOI1, YHEPreTUUECKOH, MUIIEBOI U HIKOJIOTHUECKON OE€30MIaCHOCTH, TPobIeM
3IpaBOOXPaHEHHUS.

N3yuyenue xumuu:

e CIOCOOCTBYET pealin3aiiy BO3MOXHOCTEH JIJIsi CAaMOPa3BUTHS U (POPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 00IIeH U (YHKIIMOHAIBHON IPaMOTHOCTH,;

e BHOCHT BKJIJ] B JOPMUPOBAHUE MBIIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi, HABBIKOB MX CAMOCTOSITEIILHOW y4eOHOM JeSITeIbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIICIOBATEIIbCKIX YMEHHM, HEOOXOJMMBIX KaK B
MIOBCEIHEBHOM JKHM3HH, TaK U B IPO(ECCHOHATBLHON JCATCIILHOCTH;

e 3HAKOMHUT CO CHECIM(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €JIMHCTBO IPUPOJIbI U YEIIOBCKA, SIBJISICTCS OTBETCTBEHHBIM 3TAIlOM B
(hOpPMUPOBAHNUN €CTECTBCHHO-HAYYHON TPAMOTHOCTH O0YyJarOIIHXCS;

e crocoOcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM
3HAHUSM, K PUPOJIEC, K YSIIOBEKY, BHOCUT CBOU BKJIA]l B DKOJIOTHYECKOE
o0Opa3oBaHue 00YYarOIINXCS.

JlaHHble HanpaBIeHUs B 00y4EeHUH XUMUU 00ECIIeUNBAIOTCS clielU(DUKON coJlepKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH ABISETCS Nelarornyecky aanTuPOBaHHBIM OTPaKEHUEM
0a30BOM HAyKH XMMUU Ha ONPEJICIICHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O O0ILEr0 00pa30BaHUs OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIMMUCs CUCTEMBI IEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
1 HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX ITOHSATHI OPraHUYeCKOW XUMHUH.

CrpykTypa copep:kaHus IPOrpaMMbl IO XUMHUH chopMHpOBaHA HA OCHOBE CUCTEMHOIO
noaxoJa kK ee usyuenuto. ConeprkaHue CKIaAbIBAETCS U3 CUCTEMBI TIOHATUN O XUMHUYECKOM
3JIEMEHTE M BEILECTBE U CUCTEMBI MOHATUN 0 XUMHUYECKOM peakuuu. O6e 3T CUCTEMBI
CTPYKTYPHO OPTaHM30BaHBI 110 IIPUHIIUITY [IOCIEA0BATEIILHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

o Ilepuonunueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

e YYEHHUS O CTPOCHUU aTOMA U XMMHUYECKOU CBSI3H,

e TIPEACTABIICHUH 00 AJICKTPOIUTHICCKOMN JTUCCOIMAIINN BEIIECTB B paCTBOPaX.

TeopeTquCKHe 3HaHUA pacCMaTprUBarOTCsA HAa OCHOBE OMIIMPHUYCCKHU IMMOJTYYCHHBIX U
OCMBICJICHHBIX (baKTOB, PAa3BUBAIOTCA NOCJICAOBATCIIBHO OT OAHOT'O YPOBHSA K APYromy,



BBINOJNHSAS QYHKIIUU OOBSICHEHUS U IPOrHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOZMOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHS U MOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrPaMMBI 110 XHMHH CITIOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBJISAIONICH HaydHO KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HaHUIO U METO/aM MO3HaHus B Hayke. M3yueHue
XUMHH IPOUCXOIUT C MPUBJICUCHUEM 3HAHUIN U3 paHee U3yUYEHHBIX YYEOHBIX NMPEAMETOB!
«Oxpyxaromuit Mupy», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 KjIaccy.

[Ipu u3yyeHNr XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHUECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTeCTBO3HAHUS, IPAKTHUECKOM JIEATEITHHOCTH YeJIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a1aua y4eOHOro mpeiMeTa COCTOUT B
(hOpMUPOBAHUH CUCTEMBI XUMHUECKHUX 3HAHUN — BaXKHEUITNX (DAKTOB, TOHATUMN, 3aKOHOB H
TEOPETUYECKHUX MOJIOKEHUH, JOCTYIMHBIX 000011IEeHUIT MUPOBO33PEHUECKOT0 XapaKkTepa,
SI3bIKA HAYKH, B TIPUOOIIEHUH K HAYYHBIM METOIaM TIO3HAHMSI IPU U3yUYCHUU BEIIECTB U
XUMHUYECKHUX PeaKiuii, B (GOPMUPOBAHUH U PA3BUTUH MO3HABATEIbHBIX YMEHUN U HX
MIPUMECHCHHUN B YU4€OHO-TI03HABATEIILHON M Y4eOHO-HUCCIIeIOBATEIILCKOM JICITEILHOCTH,
OCBOEHUU MPaBUJI O€30MAaCHOTO OOpAIeHHsI ¢ BELIECTBAMH B IIOBCEHEBHOM KU3HU.

[Tpu n3ydeHnn XMMUU HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHHs BAXKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

e (opMupOBaHUE UHTEIIEKTYaIbHO PA3BUTOM TUYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIILHOMY IIPUHSATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

e HaNpaBJICHHOCTh OOYyUEHHUS HA CUCTEMAaTUYECKOE MPHOOIIEHNE 00YyUaIOLUXCsl K
CaMOCTOSTEJIbHOW [M03HABATEIbHOU JIEATEIbHOCTH, HAYYHBIM METO1aM [TO3HAHMUS,
(GOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHUE CIIOCOOHOCTEN K XUMUU;

e olecreueHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YUYaIOIIUMUCS OIBITA
pa3Ho00pa3HON NeATEIbHOCTH, TO3HAHUS M CAMOIIO3HAHMSI, KJIFOUEBbIX HAaBbIKOB
(KJTFOYEBBIX KOMITETEHIINIT), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JUTS PA3INYHBIX
BU/JIOB JIEATEIbHOCTH;

e (opmupoBanue obuIel GyHKIMOHATBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM YHUCJIE€ YMEHUH OOBSCHATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUDA,
WCIIOJIb3Ysl 3HAHUSI U OIIBIT, IOJYyYEHHBIE IPU U3YYEHUH XUMUHU, TPUMEHSATH UX TIPU
pelieHny mpobsieM B MOBCEITHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH,;

e (opmupoBaHue y 00y4aroUMXCcsl TyMaHUCTUYECKUX OTHOILEHUH, TOHUMAHUs
LEHHOCTU XUMHUYECKUX 3HAHUM JIJIsl BBIPAOOTKU IKOJIOTUYECKH 1I€JIeCO000pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOIIEH IPUPOTHON CPEJIbI;

e pa3BUTHE MOTHUBALMU K OOYYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHMSI O0II€UEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPOGMIIA U HAIIPABICHHOCTH JalbHEHIIEro
00yJeHUsI.

OOm1ee 4nciI0 9acoB, OTBECHHBIX IS H3yUCHUSI XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
obpasoBanus, cocraniser 136 yacos: B 8-M kiacce — 68 uacos (2 vaca B He/elno), B 9-M
kiacce — 68 yacoB (2 yaca B HezIeN0).



Jlnig peanuzanuy mporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3aliy UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
HaYyaJIbHOTO 00IIEero, OCHOBHOTO OOIIIET0, CpeTHEro o0Iero 00pa3oBaHus OpraHU3alUusIMy,

OCYIIECTBISIONIMMU 00Pa30BaTENbHYIO AESITEIBHOCTD, TPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

o Xumus, 8 kacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AO
«M3natenscTBo "[IpocBemienue»;
o Xumus, 9 kmacc/ 'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AO
«M3natenscTBo "[IpocBemienue»,
DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TONMYIICHHBIC K HCTIOJI30BAHUIO TIPH peaTu3aIiiu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTebHBIX IPOrpaMM Ha4uaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CpeIHero 00I1Iero oOpa3oBaHus MpUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e Xwumus, 8 xnacc, DI'AOY I10 «Axkanemuss Munnpocemenust Poccuny,

e Xumusg, 9 xnace, PI'AOY IO «Axanemus MunnpocsemeHus: Poccumy;,

e DNeKTpoHHBINA 00pa3oBaTenbHbIi pecypc «JloMamnue 3aaanus. OcHOBHOE o01ee
obpa3zoBanue. Xumusy», 8-9 knace, AO «M3marensctBo "lIpocremienne »;

e Tpenaxep «O6mako 3HaHUN». Xumus. 8 kiace, OO0 «DPuznukoH JIady;

Conep:xxanue yueOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa'—laJIBHI)Ie XUMHNUYECKHuEe IMMOHATUA

[Ipenmer xumun. Ponb XuMHUM B KU3HU YenoBeKka. XUMHUsI B CUCTEME HayK. Tela U BEeCcTBa.
dusnyueckue CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BemecTB. [lonaTre o merTomax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3ieieHus cMecei.

ATOMBI 1 MOJIEKYJIBl. XMUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

XuMu4decKas (bopMyJIa. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
COoCTaBa BCIICCTB. OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJICKYJIApHas Macca.
MaccoBas 10711 XUMHAYECKOI'0 3JI€MEHTA B COSTMHEHUH.

KonunuectBo BemecTBa. Moisb. MounsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChl M YKCTa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo hopmynaM XUMHUYECKUX COCTMHEHUI.

OU3NYECKUE U XUMUYECKHUE ABICHU. XUMHAYECKasl peakys U €€ MPU3HaKku. 3aKOH
COXPaHEHHUS MACChl BENIECTB. XUMHUUYECKHE ypaBHeHUs. Kinaccudukams XuMu4ecKux
peakiuii (CoeTMHEHHS, Pa3JIOKEHHS, 3aMEIIeHHUs, 0OMEeHa).

XUMHYeCKHH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMHUYECKOU MOCYAO0H, IpaBUIIaMHU padOTHI B TAOOPATOPUH U IIPHEMaMHU
oOpareHus ¢ J1abopaTopHBIM 000PYOBaHUEM, H3YUCHHUE U ONMCAaHNE (PU3NUECKUX CBOWCTB



00pa3IoB HEOPraHMYECKHUX BEIIECTB, HAOM0AeHNE (GU3nUecKuX (IUIaBJICHNE BOCKA, TasSHUE
JIbJIa, pAaCTHPAHKE caxapa B CTYIKE, KMIIEHUE W KOHICHCAIIHUS BOJIbI) U XUMHUECKUX (TOpeHHE
CBCUH, MPOKATUBAHKE MEIHOM IIPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KHCIOTOU) SIBIICHUA,
HAOJIIOICHNE ¥ ONMCAHKUE TPU3HAKOB MTPOTEKAHUS XUMHUYECKUX Peakifuii (pa3aoxeHue
caxapa, B3auMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3iiocKeHUE THIPOKCH 1A
meau (1) mpu HarpeBaHuu, B3auMOCHCTBHUE XKee3a ¢ pactBopoM cosid meau (1), usyuenue
CIOCO0O0B pa3jeiicHUs] CMECEH: ¢ TTIOMOIIbI0 MarHuTa, (PUIBTPOBAHKE, BBIIIAPUBAHUE,
TUCTHIUISINS, XpoMaTorpadusi, MpoBeIeHue OYNUCTKU TTOBAPEHHOW COJIM, HAOIIOACHHUE U
OIMMCaHUE PE3y/IbTATOB IIPOBEICHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHCHHS MacChl,
CO3JIaHue MOJIelIeit MOJIeKYI (IIapOCTEPIKHEBBIX).

Ba:xHelimmue NMpeaACTABUTEIN HEOPTaHUYECCKHUX BE€UICCTB

Bo3nyx — cmech ra3oB. CocraB Bo3yxa. Kucimopos — aeMeHT 1 IpocToe BeecTBO.
HaxoxeHue kuciopoza B mpupoje, GU3HIecKre 1 XMMUYECKIE CBOMCTBA (peakiuu
ropenusi). Okcusl. [Ipumenenne kuciaopoaa. CriocoObl MOTyYEHHsT KUCIOPOAa B
nabopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinoposa B mpupoje. O30H —
aJUIOTpOITHAs MOAM(UKAIMS KUCIOPOa.

TemnoBoii 3¢ ekt XuMUIeCcKOi peakiiy, TEPMOXUMHUECKUE YPABHEHHUS, DK30- U
SHAOTEPMUUYECKHE PEeaKMK. TOMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopox — anemeHT 1 npocroe BeniecTBo. Haxoxaenne Bogopoa B mpupose, Gpuzndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOCcO0b! ony4eHus. Kucnorsl u comnu.

MOJ'IHpHHﬁ 00BeM ra3oB. PacueTsl Mo XUMHYECKUM YpaBHCHUM.

dusnyeckue cBorcTBa BOAbI. Bona kak pactsopurens. PactBopel. Hacklmenusie u
HEHACBIIIEHHbIE paCTBOPHI. PaCTBOpMMOCTH BEIECTB B BoJe. MaccoBas 0Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbI. OCHOBaHMS. Polib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojibI B ipupoie. 3arps3HeHne IpUpPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanms sHeopranndeckux coequnennid. Oxcuapl. Knaccuduxanus okcuos:
cosieoOpasyromire (OCHOBHbIC, KHCIOTHBIC, aM(pOTEPHBIE) U HECOICO0pa3yoIIne.
Howmenxkiarypa okcnioB. @uznueckne 1 XUMUYECKUE CBOKMCTBA OKCHIOB. [loyyenue
OKCHU/JIOB.

OcHoBanus. Knaccudukaiivs 0oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBaHMil. @U3HYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMil. [Tonyuenune

OCHOBaHUM.

Kucnoter. Knaccuduxanus kucnot. Homenknatypa kucinot. @uznyeckue 1 XUMUYECKUe
cBorictBa kuciot. Psg akruBHoctu metaiuioB H.H. bekerosa. [lonyyenne Kucior.

Comu. Homenknatypa cosneil. @u3znueckue 1 XUMUUECKHE CBOMCTBa colieid. [lonmyuenue
coJieil.

I'enermueckas CBA3b MCXKIAY KilaCCaMU HEOPTaHUICCKUX COG)II/IHCHPII;’I.



XUMHUYeCKUI IKCIIEPUMEHT

KaueCTBEHHOE OIpeiesieHue COJepKaHus KUCIOpo/a B BO3/AyXe, oJyuyeHue, cooupanue,
pacrto3HaBaHKe U U3YYCHHUE CBOMCTB KUCIOPOa, HAOIIOICHNE B3aUMOCHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHsSI BOSHUKHOBEHUS M TIPEKpaIeH st ropeHus (Ioapa), 03HaKOMJICHHE
¢ oOpa3amMu OKCHJIOB M OTIMCAHUE UX CBOICTB, MOIy4YeHHUE, COOMpPaHue, paclio3HaBaHUE U
U3y4YCHHE CBOMCTB BOIopo/ia (ropeHue), B3auMoaeicTBre Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO MCIOJIb30BAHNE BUICOMATEPUAIIOB), HAOIIOACHNE 00Pa3IlOB BEIIECTB
KOJIM4ecTBOM 1 MOJIb, HccieloBaHnEe OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3InYHON
pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU J10IEN
PacTBOPEHHOI'O BEIIECTBA, B3aUMOICHCTBHE BOIBI C METAJUTAMHU (HATPHEM M KaJIbIIHEM)
(BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBaHUE 00Pa3lOB HEOPraHUYECKUX
BELIECTB PA3IMYHbIX KJIACCOB, HAONIOI€HUE U3MEHEHHUS OKPACKU HHIMKATOPOB B PacTBOpax
KHCJIOT | LIEJI0YeH, n3ydeHue B3aumoieiictBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJVIaMH, PEaKLIMi HEUTpaIu3alnH, OJTy4YeHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI0 METaJljIa IPYrUM U3 PacTBOPA COJIM, PELICHHUE
SKCIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSUHEHUN».

IMepuoauueckuii 3axon u [lepuoguyeckas cucrema Xummueckux 3jaemMeHToB 1. 1.
MenaeneeBa. Ctpoenne aToM0OB. XUMHUYecKas cBsA3b. OKMCINUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKuu

[lepBble MOMBITKY KJIACCH(HUKAIINY XUMUIECKUX I€eMEHTOB. [IoHATHE 0 rpymmax cXo HbIX
371eMeHTOB (LIEIOYHbIC U IET0OYHO3EMENIbHBIC METAILIBI, TAJIOTCHbI, HHEPTHBIC T'a3bl).
DeMeHTHI, KOTOpBIe 00pa3yloT aM(OTepHBIE OKCUIBI 1 THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB 1. 1.
MenneneeBa. KopoTkoneproanas u anmuHHONEpHoAHAs hopMmbl [leprnonnieckoil cuctembl
xumuyeckux aemeHToB .M. Menaeneesa. [lepuoael u rpymnmsl. @U3nyeckuii CMbICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI AIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTpoHbl. CTpoeHue 3J1eKTPOHHBIX
o0osoyek aroMoB nepBbIX 20 xumuueckux annemMeHToB Ileproauueckoii cucremsr 1. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHHUIO B
ITepnonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pPaiyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAIUIMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IIEPUOIAM.

3nauenue [lepnonnueckoro 3akona u [lepuoaudeckoi CUCTEMBI XMMUUYECKUX 2JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. (.M. MeHaeneeB — y4eHsll U IpaKJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (moJsipHasi 1 HEMOJISIPHAsST) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBS3b.

Crenenp okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC PCaKIuu. HpOI_ICCCLI OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XuMHYeCKH IKCIIEPHUMEHT:



M3ydeHre 00pasIoB BEMIECTB METAIOB U HEMETAJIOB, B3aUMOICHCTBUE THAPOKCH A ITMHKA
C pacTBOpaMH KHUCJIOT U IIEJI0YEH, TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIIHUX IPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIX peakiuii (rOpeHHe, peakilui Pa3aoKeHus, COCTUHCHHS).

MesknpeamMeTHble CBSI3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MPHU N3YUYEHUH XUMHUHU B 8-M KJIacce OCYIIECTBIISIETCS
Yyepe3 MCI0JIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX ITOHITUM, TaK U MOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mre ecTeCTBeHHO-HAYYHBIE TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, KJIacCCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHE, MOJIENb, SIBJICHUE.

®duzuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaZMOaKTUBHOCTH, MOJIEKYJIa, SJEKTPUUECKUIN 3apsijl, BELIECTBO, TEJIO, 00bEM, arperaTrnoe
COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEJIMUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3Be3abl, CoJHIE.

buonorust: potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

O0-11 KJ1acce
BEH.IQCTBO U XHMHAYEeCKada peammﬂ

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB 1. 1.
Menneneena. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUECKHUX
3JIEMEHTOB MNEPBBIX TPEX IEPUOJIOB, Kalus, Kb U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CTpOeHI/Ie BEIIECTBA. BUJbI XHUMHYECKOM CBS3U. THIIBI KPUCTAJTINIMICCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PEIICTKHU U BUAA XHUMHYECKOM
CBA3U.

KHaCCI/Iq)I/IKaI_II/IH N HOMCHKIJIaTypa HCOPraHNYCCKUX BCIICCTB. XHMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCSA K pa3JIMIHbIM KJIaCCaM HEOPTaHUYCCKUX COGI[I/IHCHI/H\/JI, TCHETUYCCKaA
CBs3b HCOPIraHNYCCKUX BCIICCTB.

Krnaccudukanus XMMUYeCKUX peakIiid O pa3InYHbIM IpU3HaKaM (110 YHCITy U COCTaBy
Y4acTBYIOUIMX B PEaKIUU BEIIECTB, M0 TEIUIOBOMY (G (DEKTY, 10 U3MEHEHUIO CTeNIeHeH
OKHCJICHHSI XHMUYECKHX JIEMEHTOB, IO 00OPaTHUMOCTH, TI0 YYaCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUYECKHE PEAKIIUN, TEPMOXUMUYECKHAE YPABHEHUS.

Ilonstue o CKOpPOCTH XUMHYSCKOMU PCaKIuu. [TousTue 00 06paTI/IMLIX n HCOGpaTI/IMLIX
XUMHUYCCKUX PCaKIIHAX. ITousTHE O TOMOTEHHBIX B TCTCPOrCHHBIX PCAKIUAX. IlomsTue o



karanuse. [lorsaTHe 0 XUMHUYeCcKOM PaBHOBCCHHU. CDaKTOpI)I, BJIMAIOIIHME HA CKOPOCTH
XUMHYCCKOMN PCAKIUHU U IMMOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECHUA.

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

Teopm{ 3J'I€KTpOJ'IPITH‘lCCKOI>i Jucconnuanuu. BHCKTpOJ'II/ITbI N HESJICKTPOJINTHI. KaTI/IOHBI,
aHHUOHBI. MeXaHM3M JUCCOLIMAIIUN BEIISCTB C Pa3siIMYHbIMU BUaMU XHUMHUYECKOMN CBSI3H.
CreneHb JAUCCOMalu. CuibHbIE U c1a0bIe OJICKTPOJIMUTEI.

Peakuun noHHoro oomMeHa. Y cioBus IPOTEKAaHUS peakii HOHHOTO 0OMeHa, MOJIHbIE U
COKpalCHHbIE HOHHbIE YpaBHEHMsI peakuinidl. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE
IIPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnanuy. KayecTBeHHbIE peakuy Ha HOHBI.
[TonsiTE O THAPOIU3E COJIEH.

XUMUYECKUI IKCIIEPUMEHT !

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJI0pUIa HATPHUs),
HCCIIEIOBAHKIE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIUK OT BO3/ACHCTBHS pPa3In4HbIX
(akTOpOB, UCCIIETOBAHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IpoLiecca
JMCCOLIMAIINY KUCIIOT, IeNIo4ei U coleil (BO3MOKHO HCIIOJIb30BAaHHUE BUICOMATEPUATIOB),
MPOBEICHUE OMBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHKsI PEaKIMii HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BBIICICHHUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB, HIUTFOCTPUPYIOLINX
PUMEPBI OKUCIIUTEIHPHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOPEHHUE, PEaKI[UH PA3TI0KECHUS,
COCIIMHEHMS), pacliO3HABAHHE HEOPTaHUYECKHUX BEILECTB C IIOMOIIbI0 KaUeCTBEHHBIX
peakuuii Ha MOHBI, PEHICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTanasl M MX cOeTUHEHUS

OOm1as xapakTepucTHKa ratoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTETEHU
okucyenus. CtpoeHue u pu3ndeckre cBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHUECKHE
CBOICTBA Ha MPUMepe XJI0pa (B3aUMOICHCTBUE ¢ METAIIAMH, HEMETAIUTAMH, IEI0YaMHM).
Xnoposogopon. ConsiHas KMCIIOTa, XMMUYECKHE CBOMCTBA, OJy4YeHUE, IPUMEHEHHE.
JlelicTBrE XJI0pa U XJIOPOBOJOPO/AA HAa OPraHMU3M ueloBeKa. BaxkHele XI0puabl U UX
HaXO0XJICHHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue u pu3nvecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIHBIE MOIU(UKAIIMY KHCIOPOIa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOIOPO/], CTpOCHHE, PU3NUECKHE U XUMHUYEeCKHe cBOcTBA. OKCHIBI Cephl KaK
MIPeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIoTa, pU3ndeckre U XMMHUECKHUe CBOICTBa
(oOmme kak mpeacTaBUTENS Kiacca KHCIOT U crieliuduieckue). XuMHYECKHE PeaKivy,
JIeKAaIMe B OCHOBE MPOMBIIIEHHOTO CI10co0a MOoyyeHus! cepHoil KucnoTsl. [lpumenenune
cepHO KUCNOTHI. CoM CepHOM KUCIOTHI, KAaUeCTBEHHAs! peaklus Ha CyIb(aT-uoH.
HaxoxzieHne cepel 1 ee cCoeAMHEHUH B IPUPOJE. XUMUYECKOE 3arpsI3HEHUE OKPYKAFOIIEH
Cpenbl COeAMHEHUSAME cepbl (KUCIOTHBIE JOXK/IH, 3aTPSI3HEHUE BO3IyXa H BOJJOEMOB),
CHOCOOBI €ro NMpeA0TBpAallEHuUS.



O6mras xapaktepucTrka 351eMeHTOB VA-rpytbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. A30T, paclipoCTpaHEHHE B IPUpPoe, GU3NIECKUE U
XxuMmHuueckue cBoiictBa. KpyroBopot a3ora B mpuposie. AMMHaK, ero puandeckue u
XMUMHYECKHE CBOWCTBA, MoJlydyeHe U mpuMeHenne. Coiau aMMOHUS, UX (pU3nYecKue u
XUMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, e¢ MoJydeHue, (PU3NUECKIe U XUMUYIECKUE CBOMCTBA (00MIHe KaK MPeICTaBUTEINs
KJ1acca KUCIIOT U crieruduueckue). Mcronp30BaHre HUTPATOB M COJICH aMMOHUS B KA4eCTBE
MUHEPAIbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeIbl COSTMHEHUSIMHI
a3oTa (KUCIOTHBIE TOXK/IH, 3arPsA3HCHUE BO3/IyXa, MOYBBI M BO10eMoB). Docdop,
aiotporHbeie Mogudukanuu pocdopa, puzndeckre u XuMHUIecKre cBoiucTBa. OKCH
dbochopa (V) u hochopras kucinoTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOTyYEHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

Oomas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIEC CTEMICHU OKUCIICHHS. YTIIEPO/I, aJUIOTPOIHBIE MOAU(DUKAIIIH,
pacrpocTpaHeHue B pupojie, GU3NIeCKrue 1 XUMHUYECKHUE CBOMCTBA. ACOpOIIns.
Kpyrosoport yrinepoaa B npupoze. OKcuibl yriaepoaa, ux Gusnveckue u XuMHIecKue
CBOMCTBAa, J€MCTBHE HA KUBbIE OPraHU3MBI, IOJIyYEHUE U IPUMEHEHHE. DKOJIOTHYECKUE
po0JIeMbl, cBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBINA 3 (deKT. YTonbHast KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XMMHUYECKHE CBOICTBA, MTOJIydeHUE U puMeHeHue. KauecTBeHHas peakiys Ha KapOoHaTt-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHavasibHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBaX KaK O COCIMHEHUSIX YTiepoia
(MetaH, 3TaH, STHJICH, allETHJICH, 3TAHOJI, TJIMIICPHH, YKCYCHast KUCoTa). [IpupotHbie
HCTOYHUKH YIIIEBOAOPOIOB (Yroiib, MPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MEPePabOTKH
(6eH3uH), MX POJIb B OBITY U MPOMBIILICHHOCTH. IIOHSITHE O OHOJIOTHYECKH BaXKHBIX
BEIIIECTBAX: KUpaX, OeKax, YriieBoJax — M UX POJIM B )KM3HU YelioBeka. MarepuaabHOe
€MHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COECUHEHU.

KpemHuuii, ero ¢puznyeckre 1 XuMHUYECKUE CBOMCTBA, OJIYYEHUE U TPUMEHEHHE.
CoenuneHus KpeMHust B ipupose. Oomme npencrasienus 00 okcuae kpemuus (1V) u
KpeMHHEBOH kucinore. CUIIMKAThl, UX MCIIOJIB30BaHUE B OBITY, B IPOMBIIIEHHOCTH.
Bakneiimme cTpouTebHbIE MaTEPHAIIbL: KEPAMUKA, CTEKIIO, IEMEHT, O€TOH, Kee300€TOH.
ITpo6nembl 0e30MacHOro UCMOIB30BAHUS CTPOUTENBHBIX MAaTEPHAIOB B IOBCEAHEBHOM
KU3HU.

XHMMHYECKUI IKCIIEPUMEHT:

u3yveHre 00pa3lioB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COMISTHOM KUCIIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHI/II\/’I Ha XJIOpUA-UOHBI U Ha6J'[IO)IeHI/I€ IIPU3HAKOB UX IMMPOTCKAHUA, OIIbITHI,
oTpakaromue Gpu3ndeckue 1 XUMUIECKHE CBOWCTBA raJIoreHOB U X COCAUHEHUI (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3iaMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTHHEHUIMU (BO3MOKHO HCIIOIB30BAHUE
BHICOMATEPHANOB), HAOIIOICHHE MpoIlecca OOYTITMBaHMUS caxapa Mo AeHCTBHEM
KOHI[CHTPHUPOBAHHON CEPHOM KHUCIIOTHI, U3yYCHHE XUMUYECKHX CBONCTB pa30aBIeHHON
CEpHOU KHMCIIOTHI, TPOBEICHUE KAUeCTBCHHON Peakiny Ha CyIb(aT-uoH U HAOJIIOICHUE
NpU3HAKa e¢ MPOTEKAHMUsI, O3HAKOMIICHHE ¢ (PM3UIECCKIMHU CBOMCTBAMH a30Ta, hochopa u ux
coeMHEHNH (BO3MOXHO UCITOIb30BAHUE BUICOMATEPHAIIOB), 00pa3I[aMi a30THBIX U



dhochopHBIX y1oOpeHuid, oydeHue, cCoOnpaHue, pacro3HaBaHue U U3yUEHUE CBONCTB
aMMMaKa, IPOBeJICHIE KaYeCTBEHHBIX PEaKkIiil Ha HOH aMMOHHUA U GochaT-uOH U U3yUCHHE
MIPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3YYCHHUE MOJICIICH
KPUCTAJUTMYECKUX PEIICTOK aiMasa, Tpadura, QpysuiepeHa, 03HaKOMIICHHE C TPOIIECCOM
azicopOLMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IIPOTUBOIa3a,
MoJTy4eHne, CoOOMpaHue, paclo3HaBaHUE U U3yYCHHE CBOWCTB YIIIEKUCIIOTO ra3a, MPOBEJICHNE
KauCe€CTBCHHBIX peaKuHﬁ Ha Kap60HaT 1 CUJIMKAT-UOHBI U U3YUCHUC ITPHU3HAKOB UX
MPOTEKaHMsI, 03HAKOMJICHUE C TIPOAYKIHEH CHIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Baxueume HeMeTaJUIBI U UX COCAUHCHUA)).

MeTajliibl H UX COeAMHEHHS

OO01as xapakTepucTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX IMOJIOKEHHUS
B [lepuoanueckoii cucreme xuMuueckux 3neMeHToB .M. MenzeneeBa u CTpOeHHSI aTOMOB.
Crpoenue metaioB. MeTtainyeckast CBsi3b M METAIIMYECKAsE KPUCTAIUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSHKEHU MeTalioB. Dusnyeckne U XUMUYECKUE CBOWCTBA
MetaiioB. O6mMe crnocoObl monyueHus: MeTaioB. [loHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIC CITOCOOBI 3alUTHI UX OT Koppo3uu. Cruiassl (CTab, 4yTyH, JFOPATIOMHHNH,
OpOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH.

[Ilenounbie MeTauIbl: TTONOXKEHUE B [lepronueckoit cucteMe XuMu4eckux sneMeHToB J[. M.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXK/JIeHHE B Tpupoe. Pu3nueckue U XUMUYECKHE
cBolicTBa (Ha MpUMepe HaTpus U Kanus). OKCUABI M THIAPOKCHIBI HATPHS U Kalus.
[IpumeHeHne meT0YHbIX METAIIIOB U UX COCIMHEHUN.

[Ilenoyno3eMeNbHBIE METAJIIIBI MATHUHM U KallbIU: TTonoxkeHue B [lepuoauueckon cucreme
XUMH4YECKUX 31eMeHTOB J[.1. MenaeneeBa, CTpoeHHE X aTOMOB, HaX0KJICHUE B PUPOJIE.
dusznyueckre U XMMHUUYECKHE CBOMCTBA MarHus M Kalblinsa. BaxkHellne cCoe JMHEHUS KaIbIIUs
(oxcua, THAPOKCHI, cOoNn). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMi: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux anemeHToB /..
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKICHHUE B ITpupoae. PU3nueckue U XUMUUECKUE
cBoOlcTBa amtoMUHMS. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux 3nemeHToB [[.1. Menneneena,
CTPOSHHE aToMa, HaXOXKAeHUe B pupojie. Pu3ndyeckne 1 XMMHUUECKHE CBOMCTBA JKele3a.
Oxcuppl, ruapokcusl u coin xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA U MOTyYCHHE.

XHMMHYECKUI IKCIIEPUMEHT:

O3HAKOMJICHHE ¢ 00pa3I[aMy METaJNIOB U CIUIABOB, X (DU3MUYECKUMH CBOMCTBAMH, U3YUCHHE
PE3yJIbTATOB KOPPO3UH METAJUIOB (BO3MOKHO MCIIOIb30BAHUE BUICOMATEPHATIOB),
0COOEHHOCTEH B3aMMO/ICHCTBHS OKCHJIA KaJIbIIUs U HATPHS C BOJIOW (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHIE CBOMCTB )KECTKOW BOJIbI, ITpoIlecca
TOPEHUs JKese3a B KUciaopoe (BO3MOXKHO MCIIOJb30BaHUE BUACOMATEPHAJIOB), IPU3HAKOB
MPOTEKaHMsI KAYECTBEHHBIX PEAKIMii Ha MOHBI: MarHusl, KaabIIHs, aTFOMUHIS, [IUHKA, Kelle3a
(1) u xene3a (1), meau (1), HaGMIOICHUE U ONTUCAHUE TTPOLIECCOB OKPAIIMBAHUS TNIAMCHU
HOHAMU HATPHS, KAIHs U KaIbIUs (BO3MOKHO HUCITOIb30BaHUE BHICOMATEPHAIIOB),



rccaeaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCH A ATFOMUHMS M THIPOKCHIA IIMHKA, PEIICHHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHehme MeTamibl U UX COSAUHEHUS».

XuMus M OKpyxkamoLas cpeia
BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeI0BeKa. be3omacHoe uCnonb30BaHue
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIps npu XUMHUYECKUX 0XKOTaxX U

OTpaBJICHUMAX.

XUMHAYECKOe 3arpsisHEHNUE OKPYIKaroIei cpebl (peaenbHas J0MyCTHMas KOHIICHTPAIHSI
Bertects, nanee — [1JIK). Poab Xumun B pelIeHUH 3KOJOTHYECKUX POOIICM.

XuMHYeCKHH IKCIIEPUMEHT:

U3y4deHre 00pa3IoB MaTepHasoB (CTEKIIO, CIIJIABbI METAJIIOB, MIOJIMMEPHBIC MAaTEPHAIIbI).
MexnpeamMeTHbIe CBSI3H

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU N3yUYEHUU XUMUU B 9-M KIIacCe OCYIECTBISIETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TOHITHH,
SIBJISIFOLMXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO6mme ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, KJIaCCU(PUKALIHS, IEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
W3MEpEHUE, MOJICITb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaaNOAKTUBHOCTb, MOJIEKYJIA, DJIIEKTPUUECKUH 3apsi]l, IPOBOJHUKH, TOIYIIPOBOJIHHKH,
JTUDJIEKTPUKHU, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTb, KPUCTAIITUYECKAs! pEIIeTKa, CIIJIaBbl, (PU3HMUECKHUE BETHUMHBI,

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

buonorus: ¢porocuntes, 1pixanue, buochepa, 3kocucTeMa, MUHEpaJIbHbIE YA0OpEHHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, FOPHbIE IOPO/IbI, ITOJIE3HBIE CKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yjabTaTbl 0CBOEHHUS
Y4eOHOro npeamera

JINYHOCTHBIE Pe3yJabTaThI

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHHS MIPOTPAMMBI OCHOBHOTO 001I1ero 00pa3oBaHus
JOCTUTAIOTCS B X0/1€ 00yYeHHUsI XMMHH B €IUHCTBE YI€OHOW U BOCITUTATENHLHOM
JESTETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMH POCCUHCKIUMH COIIMOKYIBTYPHBIMU U



JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE NMPaBUIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATTN3AIINN
oOydJaronmxcs.

JImuHOCTHEIE PE3YJIbTAThI OTPAXKAKOT TOTOBHOCTDL o6yqa}oumxc;1 PYKOBOJCTBOBATLC
CHCTEMOM IO3UTHUBHEIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUEC OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHUCJIC B YaCTH.

l)HanHOTI/I‘leCKOI‘O BOCIIMTAHUSA .

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJIeIUI0, TOHUMAaHUs 3HAaYEeHHsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOT'O OOIIECTBA,
CIOCOOHOCTH BIIA/IETh IOCTOBEpHON MH(pOpMALKEH O IePETOBBIX TOCTUKECHUAX U OTKPBITHIX
MHPOBOH U OTEYECTBCHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 yCTPOWCTBE
MUpa U 00IIECTBa,;

2)rpaIaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLIMAIBbHBIX HOPMAaxX M MpaBUaX MEKIMUYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOU, yueOHO-
HCCIIEI0BATENIbLCKOM, TBOPUECKOM U APYIUX BUAAX JESATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM /1A TEILHOCTH MPH BHITIOJHEHUH YI€OHBIX, TO3HABATEIIbHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUN y4eOHBIX IPOEKTOB,
CTPEMJICHUSI K B3aUMOTIOHMMAHHUIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHOi
JesITeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U ITOCTYIKH CBOMX TOBapHUIIEH ¢
IMO3UIIMKU HPABCTBCHHBIX U IMPABOBLIX HOPM C Y4E€TOM OCO3HAHUA HOCJIGI[CTBI/Iﬁ HOCTyHKOB;

3)IeHHOCTH HAYYHOI0 O3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOM pPEeaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIINE OCHOBY JUIS
MIOHMMAaHMsI CYITHOCTH HayYHON KapTUHBI MUPA, NIPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSI IPUPOJIBI, B3AUMOCBS3SX YEIOBEKa C IPUPOJHON Cpeno, O
pOJIM XMMHUU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[103HABATEJIbHBIE MOTUBBI, HAIIPABIICHHBIE HA ITOJIYYEHUE HOBBIX 3HAHUMN 110 XUMUH,
HEO0OXOUMBIE JIJIs1 00BICHEHHS HAOJI01aeMbIX TIPOIECCOB U SIBICHUH, TTO3HABATEIILHOMH,
MH(OPMAIIMOHHON U YATATENbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM
paboThI C yUeOHBIMH TEKCTAaMH, CITPABOYHOMN JTUTEPATYPOH, JOCTYITHBIMU TEXHUUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIH;

MHTEpeC K 00yUeHHIO U MMO3HAHMUIO, TI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATENLCKON AESITETbHOCTH, K OCO3HAHHOMY
BbIOOpY HAPABICHHOCTU U YPOBHS 00y4eHUs B TalbHEUIIEM,;

4)(popmupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHUEC HCHHOCTH JXKWU3HHU, OTBETCTBCHHOI'O OTHOLICHUS K CBOEMY 3JOPOBBIO, YCTAHOBKH
Ha 3IlOpOBBIﬁ 06pa3 KHM3HH, OCO3HAHUC HOCJ’IG,I[CTBI/II\/'I " HCIPUATUC BPCAHBIX ITPUBLIUCK



(ymoTpebiieHust aJIKOTO0JIs, HAPKOTHUKOB, KYPSHHUs), HEOOXOAMMOCTH COOJTFOCHUS TTPABUIT
0€30MacHOCTH MPU OOPALICHUN C XUMHUUYECKIMH BEIIECTBAMH B OBITY U PEIbHON KU3HH;

5)Tpyn0BOro BOCIUTAHUS :

MHTEpPEC K MPaKTUYECKOMY M3yUeHUIO0 Ipodeccuii U Tpya pa3inyHOro poja, yBaxeHHe K
TPYAY U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
MpeIMETHBIX 3HAaHUM MO XMMHUH, OCO3HAHHBIN BHIOOP UHIMBUYaIbHONU TPACKTOPUHU
MIPOJOIDKEHHS 00pa30BaHUS C YUETOM JINYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEMH, yCIenHOM MpodeccnoHalbHOM 1eATeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B TPO(PECCHOHAIBHOM cpe/ie;

6)3K0J10rHYecKOro BOCIMTAHMSA:

9KOJIOTMUYECKH 11e1eco00pa3HOe OTHOLIEHHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMII€,
OCHOBE €€ CYIIECTBOBaHUs, TOHUMAaHUEe [IEHHOCTHU 3/J0POBOTO U OE30MacHOr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PHU3UUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHUE IIEHHOCTHU COOJIIO/ICHHUS MTPaBUII OE30MacCHOTO MOBEICHUS IpU paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTYaILMSIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYaeMble MPU U3YYCHUU XUMHUH, JUIA PEeIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOAHON CPENOM, ISl TOBBIIIECHUS YPOBHS YKOJOTHYECKON
KYJIbTYpPbI, 0OCO3HAHUS TTI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM U MyTel uxX
peLIEeHHS TOCPEACTBOM METOJIOB XUMUH, SKOJIOTHYECKOTO MBILLJICHHS, YMEHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHOM MTPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS
MHPOBO33PCHUS OOIICHAYYHBIC TIOHSTHUS (3aKOH, TEOPHs, IPUHIIMII, THIIOTEe3a, (pakT, cucrema,
MPOIIECC, IKCIIEPUMEHT | JIP.), KOTOPBhIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeIMeTax ! MO3BOJISFOT Ha OCHOBE 3HAHUHN U3 ATHX MPEIMETOB (POPMHUPOBATH
MpeJICTaBJICHHE O IIEIOCTHON HAYyYHOU KapTHHE MUPA, U YHUBEPCAIbHbIE Y4eOHbIe IEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHBIC), KOTOPhIE 00CCIICUNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TIAHUPOBAHHUIO M OCYIIECTBICHUIO
y4eOHOU JIeATETLHOCTH.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁm,le JeHCcTBUS
ba3oBble Jornveckue aeiicTBus.

YMEHHS UCIIOIB30BaTh PUEMBI JIOTUYECKOTO MBIIUIEHUS IIPY OCBOCHUM 3HAHUM: PACKPbIBATh
CMBICIT XUMHUYECKHUX TTOHATHH (BBIACIATH HX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBATh
B3aMMOCBSI3b C IPYTUMH MMOHSITHSIMH), UCTIOJIB30BATh TOHATHS ISl O0BSICHEHUS OTACTbHBIX
(hakTOB W SIBJICHUH, BEIOUPATh OCHOBAHUS U KPUTEPHH IS KJIaCCU(PUKAIINA XUMHUYECKUX
BEILIECTB U XUMUYECKUX PEAKIUIA, YCTAHABIMBATh NIPUUMHHO-CIEACTBEHHBIE CBA3U MEKY
00BEKTaMHU U3yUYCHHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTHBHBIC, ICTYKTHBHBIC, IO
AHAJIOTHH), IeJIaTh BHIBOIBI U 3aKIIOUYCHHMS,



YMEHHE MTPUMEHSTD B IPOLIECcce MO3HAHMS MTOHATHS (IPEAMETHBIC U METalpeIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOICIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HpUMEHsIEMbIC B XUMUHU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKasi popMysia U ypaBHCHUE XUMUYIECCKOW PEAKIK — PU PEILICHUN
yueOHO-1103HaBaTEIbHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKHA U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH O0IIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBA3U
U IPOTUBOPEYMSI B U3yHaEMbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciaeaoBaTeabcKue AeiicTBHS .

YMCEHHUE HUCII0JIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHU S, a TAKKC
B KQ4C€CTBC OCHOBBI JJIsA (1)OpMI/IpOBaHI/ISI THIIOTE3bI 110 MPOBCPKE NPaBUIIbHOCTU
BBICKa3bIBACMBIX Cy>KI[€HPII>i;

MpUOOpPETEHHUE OIBITA 10 MIAHUPOBAHUIO, OPTraHU3AIMH U TPOBEICHUIO YYCHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTar, (GOpMyIUpOBaTh 0OOOIIECHUS U BBIBOJIBI 10 pPe3yIbTaTaM MPOBEICHHOTO
OTIbITA, UCCIIEI0OBAHMS, COCTABIIATH OTUET O MIPOJIEJIaHHOM padoTe.

Paborta c unopmanmeii:

yYMEHHUE BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMUHBIX BUJIOB U
(bopM Tpe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UICTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, peCypChl HHTEPHETA),
KPUTHYECKH OI[CHUBATh MPOTUBOPEUYHBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE PUMEHSTH PA3IMIHbIC METOBI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHPOpMAITUH 1
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIS BHIIOJHEHUS y4eOHBIX U MMO3HABATEIbHBIX
3aJa4 ONpeIIEHHOrO THIIA, TPUOOPETEHHE OMBITAa B 00JIACTH UCIIOIb30BAHUS
MH(POPMAIlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI1, OBJIaZICHNE KYIbTYPOIl aKTUBHOTO
WCIOJIb30BAaHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENBHO BEIOUPATh ONTUMAIIbHYIO
¢dopmy npeacTaBiIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH peIlaeMble 3a/1a4H HECIO0KHBIMU
CXEeMaMH, AMarpaMMamMi, ApyruMu popMamMu rpaduku U UX KOMOMHAIUSAMY,

YMCHHC UCIIOJIB30BATh U AHAJIU3UPOBATH B ITPOLIECCE yqe6H0171 u I/ICCJ'Ie,ZLOBaTeJ'IBCKOI‘/JI
JACATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MPOMBINIJICHHOCTH, CCJILCKOI'O XO03siiCcTBa U
TPAHCIIOPpTA Ha COCTOSIHUC Oprx(a}omeﬁ HpI/IpOI[HOI\/’I Cpcabl.

KomMMyHUKaTHBHBIe YyHHBepcaJibHble Y4eOHbIe el CTBHA:

YMEHUS 33]1aBaTh BONPOCHI (B X0/e Auanora u (MM) JUCKYCCHHU) MO CYLIECTBY 00CYXKIaeMOit
TeMbI, (POPMYIHPOBATH CBOU MPENTIOKEHUS OTHOCUTEIHHO BBIITOJHEHUS MPEIJI0OKEHHON
3a/1auu,

YMCEHUA NPCACTABIATE NOJTYUCHHBIC PE3YJILTAThI O3HaBaTeIbHOMN JACATCIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUIO PE3YIbTaTOB BRIMOJHEHUS XUMHUECKOTO
aKcriepuMenTa (JTabopaTOPHOTO OIBITa, TAOOPATOPHOH pabOTHI MO UCCIICTOBAHUIO CBOMCTB
BEIIIECTB, YY€OHOTO MPOCKTA);



yMeHHs y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbLHON U
HCCIIEIOBATENLCKOM IEATEIbHOCTH MIPH PEIICHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4eTa
OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIIKH (00CY)KICHNUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBbI, KOOPAMHAIMS COBMECTHBIX JICUCTBHI, ONpe/iesieHne KPUTEPUEB I10 OLICHKE
Ka4eCTBa BBIITOJHEHHON pabOThI U 1. ).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1eCTBUS:

YMEHHE CAMOCTOSTEIILHO ONPEACIATH 1M ACATSIbHOCTH, INTAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIUPOBATH M IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BHIOUPATH
Haunbonee 3¢ exkTuBHBIE CLIOCOOBI pelIeHns y4eOHBIX U MMO3HABATEIbHBIX 3aj1ad,
CaMOCTOSITENIFHO COCTABIIATH MM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JIeHCTBUI TpH
BBITIOJTHEHUH 33J[aHUI C YUETOM IOJIy4CHHUS] HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX —
BEILECTBAX U PEAKIMAX, OLCHUBATh COOTBETCTBHE MOJyYCHHOTO pe3ybTaTa 3asBICHHON
LeJTY, YMEHHE MCII0JIhb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaraeMbIe B YCIOBUH
3aIaHUH.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX Pe3ysIbTaTOB [0 OCBOCHUIO 00S3aTEILHOTO CONEPKAHUS,
YCTaHOBIICHHOTO JJaHHOH (eepanbHOil paboyell mporpaMMoid, BBIACIISIOT: OCBOCHHBIE
00y4aroImMUMUCs HaydHbIE 3HAHHSI, YMEHUS U CIIOCOOBI NEHCTBUH, CrIeU(PHUECKUE IS
MPEeIMETHOM 007acTh «XUMHSD», BUJIBI ACATEIBHOCTH MO MOIYYCHUIO HOBOTO 3HAHHUS, €TO
MHTEpIIPETAINH, TPe0OPa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX 1 HOBBIX
CUTYaIHsX.

8- KJace

K koHIy 00y4enus B 8-M KJ1acce peIMEeTHBIE Pe3y/IbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHU:

e PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIA,
XUMHUYECKHUM JJIEMEHT, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPO/IHAS), BAJICHTHOCTH, OTHOCHTEIbHASI AaTOMHAS U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MacCoBast
JIOJISI XMMUYECKOTO 2JIEMEHTA B COSTMHEHUH, MOJIIPHBIN 00BEM, OKCHUJI, KUCIIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KaaccuduKaius peakinii: peakiiii COSTUHEHUS, PEAKIINK Pa3JIOKCHHUS,
peaKIuu 3aMelIeHNs, Peakiui 0OMeHa, SK30- U SHJOTEPMHUUECKHE PEaKInH,
TETIOBOM 2P PEKT peakiuu, siIPo aToMa, HIEKTPOHHBIN CII0M aToMa, aTOMHAst
opOUTalb, paguyc aTOMa, XMMUUYECKasi CBS3b, MOJISIPHAS U HETOJsIpHas
KOBAJICHTHAsI CBA3b, NOHHASI CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCoOBasi A0JIA
BellecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX TTOHATHI U TPUMEHSThH 3TH
MOHATHS ITPU ONMCAHUU BELIECTB U UX NPEBPALLEHUI;

e HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHUS (POPMYIT BEIIECTB U
YpPaBHEHUN XMMHUUYECKUX PEAKIIUH;

e OMpEENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTETIEHB
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAIIICKHOCTh BEIIECTB K



OIIPE/ICIICHHOMY KJIAcCy COeTMHEHHH 10 (OpMyiIaM, BUI XUMUIECKOH CBSI3U
(koBaJICHTHAs ¥ MOHHAs) B HEOPTaHUUECKUX COCTUHCHHUSIX;

e packpsiBath cMbici [lepuoandeckoro 3akona JI.M. MenzeneeBa: 1eMOHCTPHPOBATh
NOHUMAaHHE EPUOANYCCKOM 3aBUCMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT UX
nosioxxenust B [lepnoandeckoii cucreme, 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB,
HOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYSHHUsI, 3aKOHA ABOTapo;

e OIKCHIBATh M XapaKTepH30BaTh TabMuHyI0 Gopmy [lepruoandeckoil cucremsr
XMUMHYECKHUX 3JICMEHTOB: pa3JinyaTh MOHATHS «IJIaBHAs NOArpymma (A-rpyrrma)» u
«no6ouHas noarpymmna (b-rpymma)y, Manbie u OOJbLINE IEPHO/IBI, COOTHOCHTh
0003Ha4eHHs, KOTOpbIe UMErOTCs B Tabiuie «[leproanyeckas cucrema
XUMHYeCKUX 31eMeHToB JI.M. MeHieneeBay ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHS aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB | 3apsi sapa, o0Iiee Yucio
9NIEKTPOHOB M PACIIPE/ICIICHHE UX 10 SJIEKTPOHHBIM CII0SIM);

e KJIAcCU(PHUIUPOBATH XUMHYCCKUE FJIEMEHTHI, HEOPraHMUECKHE BEIECTBA,
XMMHYECKUE Peakiuu (10 YHCITy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO
TEIIOBOMY P PEKTY);

e XapaKTepu30BaTh (OMHCHIBATh) OOIIHE XUMUICCKHE CBOMCTBA BELIECTB PA3IMIHBIX
KJIACCOB, MOATBEPK/asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHUIN
COOTBETCTBYIOLINX XUMHYCCKUX PEAKIIHIA;

e IPOTHO3MPOBATh CBOMCTBA BELICCTB B 3aBUCMMOCTHU OT MX KAYECTBEHHOT'O COCTABA,
BO3MOKHOCTH MPOTEKAHHS XUMHYECCKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHUSIX;

e BBIYKCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0 XUMHYECKOT0 JIEMEHTa 110 (hopMyJie COeTUHEHH S, MACCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOI
peaxiuy;

e TPUMCHSATH OCHOBHBIC ONEPAI[MH MBICIUTEIBHON ACATSILHOCTH — aHAIN3 U CUHTE3,
cpaBHEHHE, 00001ICHHE, CUCTEMATHU3AIHIO, KIIACCH(DUKAIINIO, BBISBICHHE
NPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JIJIsl U3YYCHHUS CBOMCTB BEIIECTB M XMMUYECKUX
pEaKInii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, U3MEPEHNE,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (peaIbHBIN M MBICIICHHBII);

e CIIEZIOBATh MpaBHJIaM MOJIb30BAHHUS XUMUUECKOH MMOCYI0N U 1a00paTOPHBIM
000py/IOBaHUEM, @ TAKKE MPaBUIaM OOpAIleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMHU TI0 BHITTOJHEHUIO TAOOPATOPHBIX XMMHUUECKHX OMBITOB 110
HOJTYYCHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (BOAOpOIa U KUCIOPOa),
IPUTOTOBIICHHUIO PACTBOPOB C OMPEAEICHHON MacCOBOM JI0JICH pacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATH U TIPOBOIUTH XMMUYECKHE IKCIIEPUMEHTBI IO
PAacIO3HABAHUIO PACTBOPOB IIEIIOYEH U KUCIIOT C MOMOIIBIO HHAUKATOPOB (JTaKMyC,
beHondTanenH, METHIOPAHX U IP.).

9-i1 kiIace

K koHIiy 00y4yenus B 9-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHI:

e PacKphIBaTh CMbICII OCHOBHBIX XMMHUUECKHUX MOHATUN: XUMHUUECKUN JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, ITPOCTOE BELECTBO, CI0XKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKHCIEHUS, XUMUYecKast
peaKius, XUMUYecKasi CBSI3b, TEIJIOBOM 3 (EKT peakiiuu, MOJb, MOJIIPHBII 00beM,
pacTBOP, IAEKTPOIUTHI, HEIJEKTPOIUTHI, JEKTPOIUTHYECKAS AUCCOLUALIMS,
peakuyu HOHHOTo 0OMeHa, KaTallu3aTop, XUMHUUYECKOe paBHOBECHE, 00paTUMBbIE U



HeoOpaTUMBbIE peakliy, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH,
OKHUCJIUTEJh, BOCCTAHOBHUTEIh, OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTPOTIHS,
amM(OTepHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAs, HOHHAS, METAITMYECCKAs),
KPUCTAIIMYECKAsl pEIIeTKa, KOPPO3HUsi METAILJIOB, CIUIABBI, CKOPOCTh XUMUYECKOU
peaxiuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa,

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSTH 3TH
MOHSTHS IIPH OMMCAHUH BEILIECTB U X MPEBPAICHMUIA;

MCIOJIb30BaTh XMMHYECKYIO0 CUMBOJIUKY JIJIsi COCTABIICHUS ()OPMYJT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIUH;

OTIPECIISATh BAJICHTHOCTh M CTENIEHb OKHMCIICHUSI XUMUYECKUX PJICMCHTOB B
COEIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEICTICHHOMY
KJIacCy COeIMHEeHMH 10 (opMysiaM, BUI XUMHUYCCKON CBsi3U (KOBaJICHTHAs!, HOHHA,
METAIMYECKasl) B HCOPraHUYECKUX COCAMHCHUSX, 3apsl HOHA 10 XUMUYECKON
dbopMmyIie, XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAJUTMUECKOM pelIeTKN KOHKPETHOTO BEIIECTBa,

packpsiBaTh cMbici [leproanueckoro 3akona .M. Menzaeneesa u
JEMOHCTPHUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO
dopmy [lepruomndaeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB: Pa3IN4aTh MOHITH
«rnaBHas noArpymnmna (A-rpynmna)» u «nobounas noarpynma (b-rpymmna)y», mansie u
OOJIBIIINE TIEPHOIBI, COOTHOCHUTH 0003HAYCHUS, KOTOPHIC UMEIOTCS B
NEePUOANYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsijl A/Apa, 00IIee YKCIO0 HIEKTPOHOB U
pacrpeielieH|e UX M0 3JIEKTPOHHBIM CII0SIM), OOBSICHATH 0OIIIHE 3aKOHOMEPHOCTH B
W3MCHEHUHU CBOWMCTB JICMCHTOB U MIX COCIMHEHUH B MpeeiaX MaJbIX TICPHOIOB U
[JIaBHBIX MOATPYII C Y4€TOM CTPOCHHSI UX aTOMOB,3

KJIACCU(UIIUPOBATH XUMHUYECKUE IJIEMEHTBI, HEOPTAHUYECKUE BEIIECTBA,
XMMHYECKHE peakiuu (110 YKCIy U COCTaBY YUACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerI0BOMY 3 (EKTy, M0 U3MEHEHHUIO CTEIICHEH OKUCIICHUS XUMUYISCKUX
SIIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CrIeIU(pUIESCKHE XUMUYECKHE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMKMCAaHNE TPUMEpPaMH
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYCCKIX PEAKITUH;
COCTaBJIATh YPaBHEHUS DJIEKTPOTUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeouei U
COJICH, MOJTHBIE ¥ COKPAIICHHBIC YPABHCHHS PEaKIInii HOHHOTO OOMEHa, YpaBHCHHUS
peaxiuii, MOATBEPKAAIOIINUX CYIIECTBOBAHNE T€HETUYECKOU CBSI3U MEKTY
BEIICCTBAMH Pa3TMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX peaKIni;

MPOTHO3UPOBAThH CBOWMCTBA BEIIECTB B 3aBUCMOCTHU OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUSCKUX TIPEBPAIICHUN B PA3IMIHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO JIeMEHTa 1o (hopMyJie COeTMHEHHS, MAaCCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUIECKOU
peaxIumy,

COOJIOAATh MPaBUIIA MOJIb30BAHUS XUMHUYECKON TOCYI0H 1 TabOpaTOpHBIM
00opyIoBaHNEM, a TaK)Ke IIPaBHIIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OIMBITOB IO
MOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOTO rasa);

MIPOBOAMTH PEAKIINH, TOATBEPIKAAIOIINE KAUeCTBEHHBIM COCTaB Pa3IUYHbIX
BEIIIECTB. paCIOo3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OPOMUJI-, HOIU-, KapOoHAT-,



docdar-, cuukart-, cynbdar-, THAPOKCUA-HOHBI, KATHOHBI AMMOHUS U HOHBI
I/ISy‘-IeHHbIX METAJIJIOB, HpI/ICYTCTBYIOH_II/Ie B BOJHBIX paCTBoan HeopI‘aHI/I‘-ICCKI/IX

BEIIECTB;

e TIPUMEHATH OCHOBHBIE ONEPALIUU MBICIUTEIBHON IEATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IICHHE, CHCTEMATH3AIIMIO, BBISIBICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHUS CBOVCTB BEIIECTB U XUMHUYECKUX PEAKIUI, ECTECTBEHHO-
Hay4HbIE METO/IbI TTO3HAHUSI — HAOIIOACHUE, I3MEPEHUE, MOJICTTUPOBAHHE,
9KCHEPUMEHT (pealibHbIA U MBICICHHBIH).

TemaTnueckoe MIAHUPOBAHUE

8-1 KJ1acce

n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JaexkTpoHHblie (MppPOBbIE)
o0pa3oBaTe/IbHbIE PecypChl

Pa3znen 1.HepBOHa‘laJ’[beIe XUMHUYECCKHUEC ITIOHATHUSHA

Xumus — BakHas 00J1acThb

bu6anorexa ®I'UC «Mos

1.1 | ecTecTBO3HAHUS U TIPAKTUYECKOH |5 2 mkosiay — lesson.academy-
JIESITENIbHOCTHY YEJIOBEKA content.myschool.edu.ru/04/08
BemecTBa 1 xuMu4eckue Xuvug, 8 knace, OTAOY

1.2 B 15 1 JITO «Axanemus
peakiuu

Munnpocseunienus Poccun»

Hroro mo pazueny 20

Paznen 2. Baxkneiilme npeacraBure

U HECOPraHMYECKHUX BEUIECTB

Bosznyx. Kucnopoa. Ionstie 06

ONEKTPOHHBIN
00pa3oBaTeNnbHBIN pecypc
«JlomaliHue 3a/1aHusl.

2.1 6 OcHOBHOE 00111E€
OKCHIaxX
oOpa3oBanue. Xumus», 8—9
kiace, AO «3maTenscTBo
"[IpocBemienue"»
Boopox. TIOHSTHE 0 KHCIOTAX 1 Tpenaxep «O01aKo 3HAHUI.
2.2 AOPOZ. 8 1 Xumus. 8 xkinace, OO0
COJISIX
«Pu3ukon JIad»
Bopa. PactBoper. Ilousitue 00
2.3 |91 p 5 1 1 <.>
OCHOBaHHUSX
2.4 | OcHOBHBIE KJIACCHI 11 1 1 <.>




HEOPTaHUYECKUX COCIMHEHUN

Hroro no pazneny

30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xumudeckux 3jaemenToB .. MenaeneeBa.
Ctpoenne atomoB. XumMuieckasi cBsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepronnueckuii 3aKOH U
[lepuoaunueckas cucrema
3.1 | cpHoa 7 <.>
XUMHYECKUX deMeHToB 1. 1.
MenneneeBa. CTpoeHHe aTOMOB
XUMUYECKas CBA3b.
3.2 | OKUCIUTEIBHO- 8 1 <..>
BOCCTaHOBUTEJIbHBIE PEAKIIHH
Hroro no pazgeny 15
[ToBTOpEHME 3 <..>
OBIIEE KOJIMYECTBO YACOB 68 3 6
1O [TPOT'PAMME
9-i1 KJ1acc
KoanuectBo yacos
Ne | HammeHoBaHUe pa3esioB H DekTpoHHbIe (HH(pPOBHIE)
/1 | TeM MporpamMmbI Beero Kontpoarneie | [IpakTiieckue | ggpasoBarenbHbie pecypesl
padoTbI padoThbI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpEeHUE U yriryoneHue bubmuorexa ®I'NUC «Most
1.1 | 3HaHUI OCHOBHBIX pa3JIeNoOB 5 1 mkosa» — lesson.academy-
Kypca 8 kiacca content.myschool.edu.ru/04/09
Xumus, 9 kimacc, ®I'AOY AI1O
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 N 4 «Axanemus MUHIPOCBEIIEHUS
XUMHUYECKHUX PEAKIIHA
Poccun»
ONEKTPOHHBIN
o0pazoBaTenbHbBIN pecypc
DNEKTPOIUTHYECKAS «lomamraue 3aganus.
1.3 | nuccormanusi. XUMHUYECKUE 8 1 1 OcHoBHOe 00111ee 00pa30BaHME.
pPEaKIuu B pacTBOPax Xumusy, 8-9 kmace, AO
«3naTeancTBO
"[IpocBemienue"»
Hroro no pazgeny 17




Pa3znen 2.Hemerajibl M MX COeTUHEHUS

2.1

OO01as xapakTepuCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIHA-rpynnsl. I"anorenst

Tpenaxep «O01aK0 3HAHHIN.
Xwnmusi. 9 kimace, OO0
«DPu3ukoH J1adb»

2.2

OO0m1as XxapakTepucTUKa
XHUMUYCCKHX dJIeMeHTOB VIA-
rpynnsl. Cepa u ee
COCIMHCHUS

2.3

OO01as xapakTepuCTHKA
XMUMHYECKUX 3JIeMEHTOB VA-
rpynmsl. A3oT, pocdop u ux
COCIMHEeHHUS

2.4

OO61as xapakTepuCTHKa
XUMHYECKHX 311eMeHToB IV A-
IPYIIIBL. YTIEPOI U KPEMHUN
U UX COCIMHEHMS

Hroro no pasaeiny

25

Pasznea 3. Mera/uibl 1 UX COECIMHEH

ud

3.1

OO01me cBOMCTBA METAJIOB

4

3.2

Baxnaeiinme MeTauisl U UX
COEIUHEHUS

16

Hroro no pazneny

20

Pa3nen 4. Xumus u okpy:kawuias cpeaa

41

BemectBa u MaTepHraJibl B
JKHM3HH 4YCJIOBCKA

3

Hroro no paszneny

3

IToBTOpEeHUE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




