JlenaprameHT 00pa3oBaHus M HayKH TIOMEHCKOW 00JIacTH
JenaprameHT oOpa3oBaHusi AIMUHKCTpanuu ropoja TromeHu
MAQY COLII Ne 48 roposna Tromenu

PABOYASA [TPOIT'PAMMA 110 XUMHNHN 8-9 KIIACC
OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

Cpok ocBoeHus- 2 roaa

r. Tromens, 2025

YTBEPXIEHO

npukazom aupekropa MAOY COIL
No4§

ropojaa TroMeHn

oT «29 » aBrycta 2025 r. Ne 76



MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma mmo uHpopMaTHKe sl 8-9 KIaccoB SBJISETCS COCTABHON YacThi0 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoanus (OOII COO) MAOY COIII Ne 48 ropoaa TroMeHu U cocTaBieHa Ha OCHOBE:

1.
2.

8.

9.

3akoHa P® «O6 o6pazoBanuu B Poccutickoit @enepamum» ot 29.12.2012 No273-D3 (B 1elCTBYIONICH PEIaKIINH );

@DenepantbHOTO TOCYAAPCTBEHHOTO 00pa30BATENbHOIO CTaHIApTa OCHOBHOTO OOMIET0 OOpa3oBaHMSA, YTBEP)KICHHBIM IPHUKA30M
Munnpocermenus: Poccuu ot 31.05.2021 Ne 287 (B nelicTByroIeH peaakiium);

[Tpuka3a MunuctepcTBa npocseuienus Poccuiickoit @enepanuu ot 18.07.2022 Ne 568 «O BHeceHHHM M3MEHEHUH B (eliepaibHbIi
rOCy/IapCTBEHHBI 00pa30BaTeIbHBIA CTaHJAPT OCHOBHOIO 00IIero oOpa3oBaHMs, YTBEP)KIEHHBIM NpuKazoM MuHHCTEpPCTBa
npocsenienus Poccuiickoit ®@eneparuu ot 31 mas 2021r. Ne287»;

[Tpukaza Munnpocsemenuss Poccun ot 18.05.2023r. Ne 370 «O06 ytBepxaeHuu (enepaibHO 00pa3oBaTENbHOM MPOrpaMMBI
OCHOBHOT'O 00IIIEro 00pa3oBaHU»;

[Tpuxa3za MunucrepctBa npoceieHus: PO «Ilopsgok opranuszaiiy U 0CyIecTBICHHUs] 00pa30BaTENbHOMN 1€ATEIbHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM MIPOTPaMMaM - 00pa30BaTEIbHBIM IMPOTPAMMaM HAYaJIbHOTO 00I11eTr0, OCHOBHOTO OOIIEro U CPpeHEro 001Iero
o0Opa3oBaHus, YTBEPKICHHBIN prukazoM MuHucTepcTBa oOpasoBanus U Hayku Poccuiickoii deneparnuu ot 22.03.2021 . Ne 115» (B
JEMCTBYIOIIEH PEIAKIINN);

[Ipukaza Munnpocseumenus Poccum ot 09.10.2024 Ne 704 «O BHeceHMM H3MEHEHHMII B HEKOTOpPbIE MNpHUKa3bl MHHHCTEpCTBA
npocsenieHnst Poccuiickoit deeparuu, kacaronpecs GpeaepabHbIX 00pa30BaTeIbHBIX TPOrpaMM HAYAILHOTO OOIIEro 00pa3oBaHHUs,
OCHOBHOTO 00111eT0 00pa30BaHus U CPEAHETO 00IIero 00pa3oBaHMsD)

[Tpuka3z MunucrepctBa npocsemienus Poccuiickoit ®eneparuu ot 21.09.2022 Ne 858 "OO yrtBepkaeHun (enepajibHOTO MepedHs
y4eOHUKOB, JOMYIICHHBIX K HCIIOJB30BAHHUIO TPH peaiu3allid HMEIOIINX TOCYAapCTBEHHYIO aKKpEeTUTAIMI0 00pa30BaTEeNIbHBIX
MporpaMM HayajJbHOTO OOIIETr0, OCHOBHOTO OOIIETr0, CPEJAHEro OOIIero oOpa30BaHUS OPTAHU3AIMSIMHU, OCYIIECTBIISIOIIMMHU
00pa3oBaTenbHYIO0 AEITeTbHOCTD" (C U3BMEHEHUSIMU U IOTIOTHEHUSIMH ).

Konuenmun yueOHnoro npeamera « Xumusi»

[Iporpammel Bocnutanust MAOY COL Ne48 ropona Tromenu;

10. Yuebnoro mmana MAOY COIII Ne48 ropona Tromenun, yrBepxaeraHoro npukazom MAOY COI Ne 48 ropoaa Tromenu;
11. Ilonoxenus o pabouux mporpammax Mo y4yeOHOMY MpeAMETYy IeAaroro, yTBepkaeHHoro npukazoM MAOY COII Ne48 ropona

TroMeHu (B IeHCTBYIOIIEH pelaKINN);

12. ®enepanbHoil pabouelt mporpamMmbl cpeaHero oOmero oOpasoBanHust «XuMmus» g 8-9 -X KiaccoB 0011e00pa3oBaTEIbHBIX

opranuzamui, 2025 T.

Jlnst peanuzanuu mporpaMMbl HCTIONIB3YeTCsl yUeOHUKH YU4eOHOH JIMHUU:

—0.C. T'abpuensa ,M.I'. OctpoymoB,C.A. CnankoB. Xumus 8 kinacc. -M.IIpocsemienne,2023
—0.C. T'abpuensa ,M.I'. OctpoymoB,C.A. CnaakoB. Xumus 9 kinacc. -M.I1Ipocsemienne,2023



[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPeOOBaHMU K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO oOImero ooOpaszoBanus, mnpeactaBieHHbIx B OI'OC OO0, a Takke Ha OCHOBE
benepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMU MPENo/iaBaHus y4eOHOro mpeamMera « Xumus» B 00pa30BaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma o xumMuu 1a€T NPEACTABICHUE O LIENAX, O0IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHS 00yUaIOIIUXCsl CPEACTBAMU
y4eOHOro MpeaMeTa, yCTaHaBIMBAaeT o00s3aTelbHOE IPEIMETHOE COJAep)KaHUe, MpedyCMaTpHUBaeT paclpeiesieHHe ero Mo KiaccaM H
CTPYKTYpUPOBaHUE MO pa3fenaM U TeMaM IOporpamMMbl IO XHMHH, ONPEAENACT KOJUYECTBEHHBIE U KAuE€CTBEHHBIE XapaKTEPUCTHKH
coJIepKaHusl, PEKOMEHIyEeMYIO IMOCJIEI0BATEIbHOCTh U3YUYEHUS XUMHUH C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JTOTUKHU
y4e0HOTO MpOolecca, BO3PACTHBIX OCOOCHHOCTEW OOYYaroIIuXcs, OMpPEIeNseT BO3MOXKHOCTH IMpeaMeTa JUlsl peaju3alid TpeOOBaHUH K
pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpOrpamMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbrataM oOOydeHUsT XMMHH Ha YpOBHE IleJied W3y4eHHs] NMpeAMETa W OCHOBHBIX BHUJOB Y4YeOHO-MO3HABATEIBHON JAEATEIbHOCTU
00y4YaroIerocs 1o OCBOCHUIO y4eOHOTO COMIEPIKAHMS.

3HaHUE XUMHH CITY)KUT OCHOBOH /17151 POPMHUPOBAHUS MUPOBO33PEHHSI 00YYaIOIETOCs, €r0 MPEICTABICHUA O MaTePUAIIbHOM €HMHCTBE
MUPa, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH IPEICTABICHUS O B3aUMOIPEBPAILICHUIX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE,
0 MyTSIX PeUIeHUs MI00aNbHBIX MPOOJIEM YCTONYUBOIO Pa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIEBON U IKOJIOTUYECKOM
0e30macHOCTH, POOIEM 3JPaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3aluyd BO3MOKHOCTEH /sl cCaMOPa3BUTHS U (POPMUPOBAHUS KYIbTYPhI TUYHOCTH, €€ 00IIel U (yHKIIMOHAIBHON
TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH OOYy4arouIMXcs, HaBBIKOB MX CaMOCTOSITEIbHON y4eOHOM
NeSATETbHOCTH, SKCTICPUMEHTAIILHBIX U UCCIIEI0BATELCKIUX YMEHUH, HEOOXOIMMBIX KaK B TTOBCEHEBHOM JKU3HU, TaK U B TPOPECCHOHATBHOMN
NEeSATEIbHOCTH;

3HAKOMUT CO CIENU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI ILIEJIOCTHOTO B3IUISAJa Ha €IWHCTBO MPUPOIBI U UYEIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YYaIOIIUXCS;

croco0cTByeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOM
BKJIa/1 B DKOJIOTHYECKOE 00pa3oBaHue 00y4atOLIIXCS.

JlaHHbIE HaNpaBieHUS B OOyUYEHUU XUMHUU OOECIIEUUBAIOTCS CHENU(PHUKON CONep:KaHUs YYEeOHOTO MpeaMeTa, KOTOPBIH SBIsSIeTCS
MeJarornyecky alalTHPOBaHHBIM OTpa)kKeHHEM 0a30BOI HAYKHU XUMHH Ha ONpeAeIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsl OPUEHTHPOBAH Ha OCBOEHHE OOYYaAIOLIUMUCS CHUCTEMbI MEPBOHAYAIBHBIX
MOHSATUNA XMMUHU, OCHOB HEOPTaHUUECKOW XUMHUU U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX OHITHI OPraHMYEeCKON XUMHUH.



CtpykTypa colepaHHus MPOTPaMMBbl MO0 XUMHHM C(POPMHUpPOBAHA HA OCHOBE CHUCTEMHOro moaxona k e€ miydenuto. CopepkaHue
CKJIaJIbIBA€TCSl U3 CUCTEMBI MOHATHH O XMMUYECKOM JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUH 0 XUMHUYecKol peakiuu. O6e 3T CUCTEeMBbI
CTPYKTYPHO OpPraHU30BaHbl 110 IIPUHLUITY ITOCIEA0BATENBHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHYECKUX MTPEACTABICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYEHHMSI O CTPOCHUH aTOMa U XMMHUYECKOH CBS3U;

— MPE/ICTaBICHUH 00 JIEKTPOIIUTUYECKOM JUCCOLMALMU BELIECTB B PaCTBOpaXx.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TMOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
IIOCJIEZI0BATEIBHO OT OJHOTO YPOBHS K IpYTOMY, BBIIIOJIHAS (PYHKLIUU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUSI U BO3MOKHOCTEN
IIPAKTUYECKOr0 IPUMEHEHNUS U TIOJYyUYEHUS U3yYaeMbIX BEILECTB.

OcBoeHne nporpamMmbl 0 XMMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O XUMHUECKOW COCTABIISIONIEH HAy4YHOU KapTHHBI
MHpa B JIOTUKE €€ CUCTEMHOW IPUPOJIbI, IIEHHOCTHOIO OTHOILIEHUs K HAYYHOMY 3HAaHHUIO MU METOJAaM NO3HaHuA B Hayke. V3ydyeHne xumun
IIPOUCXOJUT C MPUBJICYEHHEM 3HAHUI U3 paHee M3YYEHHBIX Y4eOHbIX npeameToB: «Okpykarouuil Mup», «buonorus. 5—7 knacce» u
«Du3uka. 7 Kiace».

[Tpu u3yyeHnH XUMUM OPOUCXOIUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MIPaKTUYECKON JESITENbHOCTH 4YeJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajaya y4yeOHOIro IpeIMeTa COCTOMUT B
(OpPMHUPOBAHUN CHUCTEMbl XMMHUYECKHX 3HAHUH — BaXXHEUIHMX (DAKTOB, TOHSATHH, 3aKOHOB M TEOPETUYECKHUX MOJOKEHHUU, TOCTYITHBIX
0000111eHUIT MUPOBO33PEHUYECKOTO XapakTepa, A3blka HayKH, B MPHOOIIEHHM K HAyYHBIM METOJIaM IO3HAHHs MPHU W3yYEHUH BELIECTB U
XMMHUYECKUX peakuui, B (GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHMH M MX MPUMEHEHUHU B yueOHO-TO3HABATEIbHOU U yueOHO-
HCCIIEIOBATENbCKOM 1€ATEeIbHOCTH, OCBOEHUH MpaBuil 0€30acHOro 00pallleHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipu u3yueHun XMMUHU Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHus Ba)KHOE 3HAUEHHUE IPUOOPETH TaKHUe 11U, Kak:

— (opMupoBaHHE HHTEIUIEKTyaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0OOOpa30BaHHIO, COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY
MPUHATHUIO pEIIeHU, CHOCOOHON a1anTHPOBATHCS K OBICTPO MEHSFOIMMCS YCIIOBHSM XKHU3HH;

— HaIlpaBJICHHOCTh O0y4Y€HHUsl Ha CUCTEMaTUYeCKOe MPUOOIeHNEe 00ydalOIUXCsl K CAMOCTOSITEIbHOM TO3HABATENbHOM JESITETbHOCTH,
Hay4YHbIM METO/IaM MO3HaHUS, POPMUPYIOLUIMM MOTUBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieueHune ycJIOBUH, CIOCOOCTBYIOIUMX MPUOOPETECHHIO OOYUYalOMIMMUCS ONbITa Pa3sHOOOPAa3HOM NesITeNbHOCTH, MO3HAHUS U
CaMOIIO3HaHUs, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMH ), UMEIOIX YHUBEPCAIbHOE 3HAUEHHE [Tl PA3JIMYHbBIX BUJIOB JI€ATEIBHOCTH;

— (QopmupoBanue o6mel (yHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCJIE€ YMEHUU OOBSCHATH U OLIEHUBATH
SIBIIGHUSL OKPY>KAIOLIEr0 MUPA, UCIIOJIb3Ysl 3HAHUS U OIbIT, OJyYEHHbIE NPU U3YUYEHUU XUMHH, IPUMEHATh UX MPU PEIIeHUU MpodsieM B
IIOBCEIHEBHOM KM3HU M TPYI0BOM I€ATEILHOCTH;



— ¢opmMupoBaHre y OOYYAIOIIUXCS TYMAHHCTUYCCKUX OTHOIICHH, NMOHUMAHUs IEHHOCTH XWMUYECKUX 3HAHWUW IJi BBIPAOOTKH
IKOJIOTUYECKHU IIeTIECOO0Pa3HOTO MOBEIEHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B ILEISIX COXPAHEHHUS CBOECTO 3JI0POBBSI U OKPYIKArOIIEH
MIPUPOTHOM CPEJIbI,

— pa3BUTHE MOTHUBAIMU K 00YYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIUTAHUIO HA OCHOBE YCBOCHHUS O0IIEYETOBEYECKHIX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HANPABIEHHOCTH JabHEHIIIET0 00YICHHUS.

OO11ee yncIto 4acoB, OTBEACHHBIX ISl U3YYCHUSI XMMUU HA YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce
— 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XMMUU B KU3HU YeloBeKa. XUMHUS B cucTeMe HayK. Tema u BemiecTBa. dusnyeckne CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHue BeecTB. [loHsATHE 0 MeTO1aX MO3HaHUs B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pas/ieieHus cMeceil.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMeHThl. CUMBOJIBI XMMMUYECKHUX 3JIEeMEHTOB. IIpocTeie M ciOXHBIE BellecTBAa. ATOMHO-
MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckas popmyra. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa BeriecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOcUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOTO JIEMEHTA B COEAMHEHHH.

KommuecTBo BemectBa. Mosbs. MomsipHas macca. B3anMocBs3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €UHULL BellecTBa. PacuéTsl
1o GpopmysaM XUMHUYECKUX COETMHEHUI.

Du3ndyecKkue U XUMUYECKUE SABJICHUSA. XHMHUUYECKas pEaklMs M €€ NPU3HAKU. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XMMHUYECKHE
ypaBHeHMs. Kiaccudukaius XuMUYeCKIX peakluil (COeJMHEHNUs, pa3IokKeHus, 3aMellieHNs, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOM MOCY 1011, MpaBuiIaMu paboThl B 1ab0paTopuu U puémMamMu oopamieHus ¢ 1abopaTropHbIM 000py0BaHUEM,
U3y4eHHUEe U onMcaHue (U3NIECKUX CBOMCTB 00pa3ll0B HEOPraHMUECKUX BEIECTB, HaOM01eH!e (PU3NYeCcKUX (TIaBJIeHNE BOCKA, TastHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIEHHE M KOHJEHCAIUS BOJbl) M XUMHMUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE METHON MPOBOJIOKH,
B3aMMO/ICIICTBHE MeJa C KUCIIOTOW) SIBJICHUM, HaOJt0/IeHNE U ONMCAaHUE MPU3HAKOB NMPOTEKAHMUSI XUMUUECKHUX PeaKIuil (pa3ioxeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHUCIOTHI C XJOpUaoM Oapus, paznoxkenue ruapokcuna meau (II) mpm mHarpeBaHum, B3aMMOJECHCTBHUE JKeJe3a C
pactBopoMm cosin Menu (II), uzydenue crnocoboB pazaesieHus: cMeceil: ¢ MOMOIIbI0 MarHuTa, (pUiIbTpoBaHUE, BHITIAPUBAHKE, AUCTHILIAINSA,
xpomarorpadusi, IPoBeJeHNE OYUCTKU TTOBAPEHHOW COJIM, HAOMIOIEHHE U OMHCAaHUE Pe3yJIbTaTOB MPOBEACHUS OIBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3aHUE MOJIETIE MOJIEKYJ (IIapOCTEPKHEBBIX).



BasHeiiue npeacraBuTe M HEOPraHNYeCKNX BelleCTB

Boznyx — cmecs razos. Cocras Bo3ayxa. Kuciopon — anemeHT u npoctoe Bemectso. Haxoxaenue kuciaopoaa B npupoae, Gpusndeckue
U XUMHuYecKue cBoiictBa (peakiuu ropenus). Oxcunbl. Ilpumenenne kuciopoga. CriocoObl MOJSydyeHHs] KUCIOpPOAa B J1abOpaTOpUM U
npoMblIIeHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — aioTponHas MOIUGUKAIS KHCIOPOIa.

TemnnoBoii 3¢ppexT XumMuuecKor peaknu, TePMOXUMHUYECKIE YPABHEHUS, 3K30- U SHIO0TEPMHUYECKHUE peakuy. TOMINBO: yrojib U METaH.
3arps3HeHue BO3/lyXa, yCUJICHHE NapHUKOBOIoO 3 deKTa, pa3pylieHre 030HOBOT'O CIIOS.

Bopopon — anemeHT u npocroe Bewectso. Haxoxaenue Bogopoaa B npupoze, Gu3ndeckrue U XUMHUYECKUe CBOMCTBA, IPUMEHEHHUE,
crocoObl momy4deHus. KucmoTsl u comm.

Mossipabiit 00b€M ra3oB. Pacy€Tsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoicTBa Bobl. Bona kak pactsopurens. PacTBopel. HackleHHbBIE 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTB BELIECTB
B BoJe. MaccoBas [10JIs1 BEILIECTBA B pacTBOpe. XMMUYECKUE CBOMCTBA BOAbl. OCHOBaHUsA. Posib pacTBOPOB B IPUPOJE U B JKU3HU UEJIOBEKA.
KpyroBopot Bojibl B ipupoie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccudpukanuss Heopranmdeckux coeamnHeHuit. Oxcuapl. Kiaccugukamuss OKCHIOB: cojeoOpasyromue (OCHOBHBIEC, KHCIOTHBIE,
amdoTepHsble) U HeconeoOpa3zyromue. Homenknarypa okcuoB. @usnueckue 1 XMMUYECKHE CBOMCTBA OKCHI0B. [loyueHre okcuioB.

OcnoBanus. Knaccudukanus ocHoBaHMM: INENOYM M HepacTBOpuMble OcHOBaHUS. HomeHknatypa ocHoBaHuid. dusnyeckue u
XUMHYECKHUE CBOMCTBA OCHOBaHUM. [losrydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnot. @usndeckue 1 XMMUYECKHE CBOMCTBA KUCIIOT. P/l akTHBHOCTH METAJIJIOB
H. H. bekerosa. [lonyueHnue KUCor.

Comu. Homenknarypa coneil. @usnueckne 1 XuMudeckue cBorctsa cosueil. [lonydyenne conent.

I'eneTnyeckas CBsI3b MEXKIYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/ielIeHne COJepKaHUs KHUCIOPOAa B BO3JyXe, MOJyuyeHHe, cOOMpaHHe, paclo3HaBaHUE M M3Y4YEHHE CBOWCTB
KHUCJIOPOAa, HaOJIOJeHUe B3aMMOJEHCTBHs BEIIECTB C KHCIOPOAOM U YCIOBHMS BO3HMKHOBEHMS M MpeKpalleHHs TopeHus (moxapa),
O3HaKOMJIEHHE C 00pa3llaMu OKCHJIOB M OMNMCAHHWE UX CBOMCTB, MOJyd€HUE, COOMpaHUE, paclio3HaBaHUE U M3Yy4YE€HHE CBOMCTB BOAOPOJA
(ropenue), B3aumoieicTBrE Boiopoa ¢ okcuaoM meau (I1) (Bo3MokHO UCTIONIb30BaHKE BUIEOMATEPHUATIOB), HAOII0IeHHEe 00pa31ioB BEIECTB
KOJINYeCTBOM 1 MOJIb, UCClIeIOBaHHE OCOOEHHOCTEH PAacTBOPEHHUsS BELIECTB C PA3IMYHON PacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C
OIpeIeIEHHOW MaccoBOW 10 pacTBOPEHHOTIO BEIECTBA, B3aMMOJEHCTBHE BOJABI C MeTa/UIaMd (HAaTpHeM U KajblueM) (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEpUAOB), UCCIEIOBaHUE OOpPa3ll0B HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIOJIEHUE H3MEHEHMS
OKpPAaCKH UHJIMKATOPOB B pacTBOPAx KUCIOT U LIEI0YEH, H3yueHrue B3aumozeicteus okcuaa menu (1I) ¢ pactBopoM cepHOI KUCIOTHI, KUCTIOT
C METaJllaMH, peakuil HENTpaIn3alni, OJy4YeHHEe HEPACTBOPUMBIX OCHOBaHMM, BEITECHEHUE OAHOIO METajula IPyTuM U3 pacTBopa COJIH,
pelIeHne YKCIEPUMEHTAIbHBIX 334a4 110 TeMe «BaykHelne Ki1accel HEOPraHMYECKUX COSAUHEHUI.



Ilepuonnuecknii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jementoB [l M. MengeneeBa. CTpoeHue aTomoB.
XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUN

[lepBpie mOMBITKM KiIacCU(UKALMM XUMHUYECKUX dJeMeHTOB. [loHsTHe o Trpynmax CXOAHBIX D3JIEMEHTOB (IIEJIOYHBIE U
IETI0YHO3EMENIbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEpPHBIE OKCUIBI U THIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuonunueckas cucremMa xumuueckux dnaemeHToB [l WM. MenneneeBa. Koporkonepuonnas wu
mrHHOoNIepuoaHas ¢hopmsl [leprnonnueckoi cucteMbl Xumudeckux 3eMeHToB J1. M. Menneneesa. [lepuoapl u rpynmnbl. @u3ndecKuii CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOeHHE SJIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMUYECKUX
anemeHToB [lepuonnueckoi cucrtemsl J. . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHHIO B [lepuoanyeckoi
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs Paiiyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpylnaM 1
IIEPUOJIAM.

3nauenue [lepumoauueckoro 3akoHa u Ileproanueckoil cUCTEMBbl XUMUYECKUX JIEMEHTOB Ul Pa3BUTHS Hayku M npaktuku. 1. U.
MeneneeB — y4€HbIA U TPaKJaHUH.

Xumunyeckas cBa3b. KoBaneHTHast (MOJISpHAs U HEMOJSPHAs) CBS3b. DNEKTPOOTPHUIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okxucieHus. OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu. [Ipoliecchl OokuciaeHHsT M BOCCTaHOBIEHUS. OKUCIUTENH U
BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3lloB BELIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJIEHCTBHE THAPOKCHIA IIMHKA C PAacTBOpaMM KHUCIOT M ILEIOYeH,
MIPOBEJICHUE OMNBITOB, WIIOCTPUPYIOIMIMX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUl (TOpeHHe, peakluu pa3ioKeHus,
COCTMHECHMUS).

Mesicnpeomemmunie céasu

Peanuzanus MeXNpeaMETHBIX CBA3€W NpU HM3YyYEeHMH XHMHUHM B 8 KJacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX IMOHATHUH, TaK U MOHITUMN, BJISIONINXCS CUCTEMHBIMU JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAyYHBIN (DaKT, runoTesa, TEOpUsl, 3aKOH, aHAIN3, CUHTE3, Ki1accudUKaIus, NepuoIM4HOCTb,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.

®duznka: MaTepusi, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3aps ],
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ra3, (PM3MUeCKUe BEITUUYMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/IBI,
CounHize.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE HCKOTIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemmecTBo M XuMHUYecKasi peakiuus

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3yemMeHToB . 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KU, KaIbIUs U UX COCAUHEHUN B COOTBETCTBHU C MOJIOKEHHEM
371€MEHTOB B [leproanueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XMMHUYECKOW CBA3W. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMUHBIM Kaccam
HEOPraHUYECKUX COCAMHEHUH, TeHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEIICCTB.

Krnaccudukanus XuMHUYeCKHX peakuil MO pa3iHyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerIoBOMY 3P QEKTy, 10 U3BMEHEHHUIO CTENIeHEH OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, MO YYACTHUIO KaTanu3aropa). JK30- U
SHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[ToHsTHE O CKOPOCTH XUMHYECKOH peakinu. [ToHsTHE 00 00paTHMBIX U HEOOPATUMBIX XUMHUYECKHUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX
U rereporeHHbIx peaknusax. [lonstue o karanuze. [lonsaTue o xumuyeckom paBHoBecuU. DakTOPhI, BIUAIONIME HA CKOPOCTh XUMHUYECKOM
pEaKIUU U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKINH, JJICKTPOHHBIA OaJaHC OKUCIMTEIHLHO-BOCCTAHOBHTEIHHOW peakiuu. CocTaBICHHE
ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C HCTIOJIB30BAaHUEM METO/Ia AIEKTPOHHOIO OajaHca.

Teopus 37AEKTPOIUTUUECKON JUCCOIMAIIMU. DJIEKTPOJIUTHI U HEANIEKTPOIUThL. KaTroHbI, aHMOHBI. MeXaHU3M JUCCOIMalui BEUIECTB C
Pa3TMYHBIMHU BUIAMU XUMHUYECKOH cBsi3u. CTeneHb qucconnanuu. CUIbHbBIE U cIa0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oomena. Y cioBHs MPOTEKaHUs PEaKIMii HOHHOTO OOMEHA, MOJTHBIE U COKpPAIEHHbIE HOHHBIC YPAaBHEHUS PEaKIUi.
CBolicTBa KHUCJIOT, OCHOBAaHUH U COJIEM B CBETE MPEACTaBICHUI 00 3JEeKTPOIUTHYECKON Aucconuanuu. KauecTBeHHbIe peakiuyu Ha MOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuit 3xcnepumenm:

03HAKOMJICHHUE C MOJIEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPTAHMYECKUX BEIIECTB — METAUIOB M HEMETauloB (rpadura U aaMasa),
CJIOXKHBIX BEIIECTB (XJIOpHIa HATPHUSI), UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3JICUCTBUS PA3TUYHBIX (DAKTOPOB,
HCCIEA0BAHUE IIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLHUALMN KUCIIOT, HIEJI0Ye U coyieid (BO3MOKHO MCHOJb30BaHUE
BUJICO MAaTepHaliOB), MPOBEACHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEaKIMii MOHHOTrO oOMeHa (0OpazoBaHHE OCajKa,
BBIZICJICHHE Ta3a, 00pa3oBaHWE BOJBI), ONMBITOB, WUIIOCTPUPYIONIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA (TOpEeHHE,
peakuu pasioKeHHs, COSAMHEHUS), PaClIO3HABAHNE HEOPTAaHWYECKUX BEIIECTB C IMOMOIIHI0 KAaYECTBEHHBIX PEAKIMA HA MOHBI, PEIICHHUE
AKCIEPUMEHTAIIbHBIX 3a/a4.

HeMeTaJJibl 1 HX cOeTMHEHUS



OOmiast xapakTepucTuka rajoreHoB. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEeHU OKucieHus. CTpoeHne u (Gpu3ndecKue
CBOWCTBA IPOCTHIX BEILECTB — rajJloreHOB. XHMMHUYECKHE CBOMCTBA Ha IpHUMepe XJopa (B3aUMOEWCTBHE C MeTaljaMM, HeMeTallulaMu,
menoyamu). Xnoposoaopoa. ConsiHasg KMCI0Ta, XUMHUUYECKUE CBOMCTBA, MOJIydyeHHe, IpUMeHeHue. J[eficTBre XJlopa U XJIOPOBOAOPOJAA Ha
OpraHM3M uesoBeka. BakHelne XJI0puabl U UX HaXOKIEHHUE B IPUPOJE.

OOmiast xapakrepucTtrka 31eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTereHn okuciaeHus. CTpoeHue u
¢bu3nyeckrue CBOWCTBA MPOCTHIX BEILECTB — KUCIOPOAA U cepbl. AIJIOTPOIHbIE MOAU(UKALIMN KUCIOPOAa U cepbl. XMMHUUYECKHE CBOICTBa
cepbl. CepoBOAOpOA, CTpoeHue, GU3NUYECKUe U XUMHUYecKue cBoiicTBa. OKCHIbI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKcuIoB. CepHas
KHCJIO0Ta, (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA (00IIME Kak MpPEACTAaBUTENs Kiacca KUCIOT U crernuduueckue). XMMUUYECKUE PeaKiu,
JIeKAlMe B OCHOBE IPOMBIIIJIEHHOIO CHOC00a MOoJlydeHus cepHoil kucnotbl. [Ipumenenue cepHod kucioThl. Cojld CEpHOM KHCIIOTHI,
KayecTBEHHas peakuus Ha cysbdar-uoH. HaxoxxaeHue cepbl u €€ coeluHeHUH B pupoje. XUMHUYECKOe 3arpsa3HeHNEe OKPYKatolLle cpebl
COEAMHEHUSIMH Cepbl (KUCIOTHBIE OXKAH, 3arpsiI3HEHHE BO3/4yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPALICHHUS.

OOmiass xapakTepucThka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHUs. A3OT,
pacrpocTpaHeHHe B IPUPOJIE, (PU3NUYECKHe U XUMUYECKHe CBOHCTBA. KpyroBopoT a3ota B mpupoie. AMMHAK, ero Gu3ndecKiue 1 XUMHIECKUE
CBOWCTBa, NoJyyeHHUe U npumeHnenue. Com aMMOHMS, UX GU3NUECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUs. A30THasl KMCJOTa, e€ noyiyueHue, pu3n4yeckue M XMMHUYEecKue cBoiicTBa (00IIMe Kak MpeicTaBUTENs Kjlacca KUCIOT U
cneuupuyeckne). lcrmonp30BaHue HHUTPATOB W COJICH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX yIOOpEeHHH. XHMHYECKOe 3arps3HeHue
OKpY’Kalome Cpeapl COSAMHEHUSMH a30Ta (KHUCIOTHBIE JIOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbe
Mojudukanuu pocdopa, puznyeckne n xumudeckue cpoiicta. Oxeun pochopa (V) u dochopHas kucinora, GuU3n4ecKue U XUMHUUECKUE
CBOMCTBa, oiyuyeHue. Mcnonp3oBanue GocaTroB B KaueCTBE MUHEPAIBHBIX YI0OPEHHIA.

Oobmas xapakrepuctuka 3meMeHToB [VA-rpynmbl. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIEHHUS. YTIEepos,
AJUTOTPOITHBIE MOAU(UKAIINY, PaCIIPOCTpaHEHUE B MPHUPOE, HU3NIECKHE U XUMHYECKHe cBoWcTBa. AncopoOmus. Kpyrosopot yriepona B
npupoge. Okcuipl yriepoaa, ux (U3NYecKue M XUMHUYECKUE CBOMCTBA, JeHiCTBHE Ha KUBBIE OPraHU3Mbl, MOJYYEHHE U NPUMEHEHHE.
Dkosorndyeckue mpoOieMbl, CBs3aHHbIE ¢ OKcuaoM yriaepona (IV), runoresa riaobanbHOrO MOTEMJIEHHUS KJIMMaTta, MapHUKOBBIM 3¢ QeKT.
VYronbHas KUCIIOTa U €€ CONH, X (PU3NYECKHe U XUMUYECKUE CBOMCTBA, MOJIy4eHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha kapOOHat-
noHsl. VMcnonbs3zoBanue kapOOHATOB B ObITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO03sIICTBeE.

IlepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoaa (MeTaH, 3TaH, STHJIEH, alleTHJIeH, 3TaHOJ,
TJIMIEPUH, YKCycHast Kuciiota). [IpupojHble MCTOYHHMKM YTIJIEBOJOPOJOB (Yroyb, MPUPOAHBIA ra3, He(Th), MPOIYKTHl UX MHepepadOTKU
(6eH3uH), UX poJIb B OBITY U IPOMBITIUICHHOCTH. [[OHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: )KUpPaxX, OeIKax, yriieBoJlax — U UX POJIH B
KHU3HU YesoBeka. MarepuaibHOE €UHCTBO OPraHUUYECKUX U HEOPraHUYECKUX COEeTMHEHUH.

Kpemuuii, ero Qusnueckue M XUMHYECKHE CBOWCTBa, MOJydeHHe U npumeHeHue. CoenuHeHUss KpeMHUs B mpupose. OOmume
npencrasiaeHus o6 oxcuae kpemuus (IV) u kpemuueBoit kucinore. CUIMKAThL, UX UCIOJIB30BaHUE B OBITY, B IPOMBILIUIEHHOCTH. BaxxHelmme



CTPOUTENIbHBIE MaTepHaibl: KepamMHKa, CTEKJO, LIeMEHT, 0eToH, xkene300eToH. [Ipobiembl 6e30MmacHOro MCMOIb30BaHUS CTPOUTEIBHBIX
MaTepualoB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3I[0OB HEOPTAaHMUECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IIPOBEJICHUE KAYECTBEHHBIX PEAKIINA HA XJIOPH]-UOHBI U
HaOJIt0/ICHNE TPHU3HAKOB WX IMPOTEKAHMS, OMBITHI, OTpakaromme (U3MUECKUe W XUMHUYECKHE CBOWCTBA TAIOTCHOB W WX COCAMHCHHIA
(BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), O3HAKOMIICHUE C 00pa3liaMu XJI0pHUI0B (TaJOreHUI0B), 03HAKOMIIEHHE ¢ 00pa3aMu Cephl U
e€ coenuHeHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEpUaIoB), HaONIOJEHHE TMpolecca OOYIIMBaHMS caxapa IOJ JAelWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI, H3yYeHHE XMMUYECKIX CBOMCTB pa30aBIeHHOMN CEpHON KHCIIOTHI, TPOBEACHNE KaYeCTBEHHOM peaKIiuu
Ha cynb(haT-uOH W HAOIIIOJICHNE TPU3HAKa €€ MPOTEeKaHus, O3HAKOMJICHHE ¢ (PU3NIECKUMHU CBOMCTBaMU a30Ta, (hocdopa M UX COCTUHEHUI
(BO3MOKHO MCHOJIB30BaHUE BUICOMATEPHATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOPEHUH, MollydeHre, cooupaHue, paclio3HaBaHUE U
M3Yy4YEeHHE CBOWCTB aMMMaKa, MPOBEJICHNE KaUeCTBEHHBIX peakluii Ha HOH aMMOHHUS U (ocdaT-uOH U U3yueHUE MPU3HAKOB UX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIB30BAHHME BUICEOMATEPHAIIOB), U3yUYECHHE MOjENEH
KPUCTAUIMYECKAX pEHIETOK aiMmasa, Tpadura, (¢yuilepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJCOpOIUHM pPAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOMCTBOM MPOTHBOrasa, MOJy4YeHHe, COOMpaHHe, paclio3HABAaHUE U M3YyUYECHHE CBOWMCTB YTIJIEKUCIOIO rasa,
MIPOBEJICHUE KaUueCTBEHHBIX peakluii Ha KapOOHAT M CHUJIMKAT-UOHBI U U3Y4YCHHE MPU3HAKOB MX MPOTEKAHMsI, O3HAKOMIIEHHE C TIPOAYKIIHEH
CUJIMKATHOM MPOMBIIICHHOCTH, PEIICHUE IKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe « BakHeuIre HEMETAIUTbI U UX COCTUHEHHUS.

MeTajibl M UX COeAUHEHUS

OO01mas xapaKTepUCTHKa XUMHUYECKHX JIEMEHTOB — METAJNIOB HA OCHOBAHUHU MX MOJIOKeHUs B [leproandeckoit cucteMe XUMUYECKUX
snemenToB /1. 1. MenneneeBa u ctpoenus atoMoB. CTpoeHHe MeTaioB. MeTaiminueckas CBs3b U METAJUTMYECKask KpUCTAIIIMYECKas peIETKA.
DNEeKTPOXUMHUYECKUHN Psil HAPSDKEHUH MeTaIioB. @U3NUecKre U XUMUUECKHE CBOMCTBA MeTallIoB. O01IHe criocoObl OIyYEHUsI METaJLIOB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CruiaBel (CTajb, YyT'yH, AIOpallOMUHUI, OpOH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[llenmounble MeTael: nosokeHue B Ilepuogmueckoil cucreme xumuyeckux snemeHToB JI. M. MenneneeBa, ctpoeHre MX aTOMOB,
HaxoXJieHue B mpupoje. Ouznueckre U XMMUYECKHUe CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIBI U THIPOKCUIBI HATPUS U KaJIUA.
[IpumeHeHne MEeT0YHbIX METAINIOB U UX COCTMHEHUN.

[IlenoyHo3eMenbpHbIE METAUIBI MATHUIA U KaJIbLUN: TTOJI0KEeHUE B [leproauueckoii cucreme xuMuueckux 3yemeHToB /. 1. Menneneena,
CTPOEHHE UX aTOMOB, HAXOXJAEHUE B pupojie. Pu3nuecknue 1 XMMUYECKUE CBOMCTBA MarHus U Kaiblus. BaxkHeilme coequHeHns KanbIus
(oxcum, TuapoKcuI, conr). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS.

AsnroMuHM: nosioxkeHue B Ilepuoandeckoi cucreme xuMuueckux snmemeHToB J[. M. MenpaeneeBa, CTpoeHHE aToOMa, HaXOXKJICHUE B
npupojae. Pu3nveckre U XUMHUECKHUE CBOMCTBA amoMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUSI.



Keneszo: nonoxenue B [leproanueckoit cucreme xumuieckux 35emMeHToB . 1. MeneneeBa, cTpoeHre aToMa, HaX0XKAEHUE B IIPUPOJIE.
dusnyueckre 1 XMMUUIECKHE CBOMCTBA Xkele3a. OKCuIbl, THAPOKCHIBI U comu xkernesa (1) u xxenesa (II1), ux cocTas, CBONCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMH METaVIOB W CIUIABOB, MX (DU3MYECKMMH CBONCTBAMH, M3yUYCHHE PE3yIbTaTOB KOPPO3UU METAIUIOB
(BOBMOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB), OCOOECHHOCTEH B3aMMOJCHCTBHSI OKCHIA KajbI[Us M HATPUS C BOJOW (BO3MOXKHO
HCIOJIb30BaHUE BHUIEOMATEPUATIOB), HUCCIIEJOBAaHHE CBOMCTB >KECTKOM BOJbI, Ipollecca TOPEHHUs XKejle3a B KHCIOpojae (BO3MOXKHO
HCIOJIb30BaHUE BUACOMATEPUasoB), MPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllHs, aJlOMUHUS, LIMHKA, Kelle3a
(IT) u xene3a (III), menu (1), HabmoaeHNE U OMKCAHKE TPOIIECCOB OKPANTUBAHUS TNIAMEHU HOHAMH HATPHS, KAl M KaJbIUs (BO3MOXHO
HCIOJIb30BaHNE BHUJICOMATEPUAIOB), HCCICIOBaHWE aM(OTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHHUS WM THIPOKCHIA IIMHKA, DPEIICHUE
SKCIIEPUMEHTATBHBIX 3aa4 10 TeMe «BaskHelre MeTamibl U UX COSAMHEHUS.

X¥MHUS U OKpYKAKOLIas cpeaa

BemecTBa 1 MaTepuanbl B MOBCEHEBHOW JKU3HH 4elIOBeKa. be3omacHoe MCTOIb30BaHUE BEIIECTB M XUMUYECKUX PEaKIUi B OBITY.
[lepBas moMoIIbs Mpu XUMUYECKUX 0KOTaX U OTPABJICHHSIX.

XuMuYeckoe 3arpsi3HEHHE OKpY’Karollel cpenbl (mpeaesibHas T0omycTuMasi KoHLeHTpauus Bemiects, nanee — [1JIK). Ponp xumuu B
PEIICHUN YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3yueHue 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mesicnpeomemmnie céasu

Peanuzanusi MEXNpeAMETHBIX CBS3€M MPU HM3yYeHUH XUMUU B 9 Kilacce OCYIIECTBISETCA 4Yepe3 HCIOJIb30BaHHE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK U MOHATUMN, SIBIISIOMIMXCS CUCTEMHBIMU TSI OTJEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mme ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAYYHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIN3, CHHTE3, KilacCu(UKaius, IepuogUIHOCTb,
HaOI0/IeHNe, SKCTIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJIENb, SIBIICHUE, MAPHUKOBBINA 3P (HEKT, TEXHOIOTHS, MaTepUaJIbl.

®duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi,
MIPOBOJIHUKH, TIOJYIIPOBOJHUKH, TUAIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHO€ COCTOSHHME BEIIECTBA, ra3, pacTBOD,
PacTBOPUMOCTb, KPUCTALTUYECKAs PEIIETKA, CIIJIaBbl, PU3HUYECKUE BETUYNHBI, IUHUIIBI U3MEPEHHUSI, KOCMHUYECKOE TTPOCTPAHCTBO, TUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, IKOCHCTeMa, MHUHEpaldbHbIE YyIOOpPEHHUS, MHKPOIIEMEHTHI, MaKpPOIIEMEHTHI,
MATATETbHBIC BEIICCTRA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMTAeMbIe, TOTTUBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IPOIPaMMbl OCHOBHOI'O OOLIET0 00pa30BaHUs JOCTUTAIOTCS B XOZ€ 00y4EeHUsI XUMUU B €IUHCTBE
y4eOHOH U BOCHIHTATEIbHOW JESATEIbHOCTHM B COOTBETCTBUM C TPAAMLMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MPAaBMWJIAMU U HOPMaMH IOBEICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHMSA,
CaMOpa3BUTHUS U COLUAIM3ALUN 00yUYaIOIINXCS.

JIMYHOCTHBIE PE3YIbTAThl OTPAXKAIOT TOTOBHOCTH 00YUAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMON MO3UTUBHBIX IIEHHOCTHBIX OpUEHTALUI
U pacIlipEeHUe OIbITa IeATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYEeCKOr0 BOCIIMTAHMA:

LIEHHOCTHOTO OTHOLIEHHS] K OTEUYECTBEHHOMY KYJbTYpPHOMY, HMCTOPUYECKOMY M HAy4yHOMY HAclE€AMI0, MOHMMAHMS 3HAYCHUS
XMMHUYECKON HAyKU B JKU3HU COBPEMEHHOTr'O OOIIECTBA, CIIOCOOHOCTH BJaJleTh JOCTOBEPHON MH(OpMALUEH O MepeloBbIX JOCTHXKEHUSAX U
OTKPBITUSX MUPOBON M OT€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) rpaIaHCKOI0 BOCIIUTAHUS:

IIPE/ICTABICHMSI O COLMAIbHBIX HOPMax U MPaBUJIaxX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH
B OOIIECTBEHHO II0JIE3HOM, yuyeOHOMCCIIEOBATENbCKOM, TBOPYECKOH M JpPYyrux BUAAX JEATENBHOCTH, OTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JESITEIbHOCTH NPHU BBINOJIHEHUM Y4YeOHBIX, IMO3HABATEJIbHBIX 3a7ay, BBIIOJHEHHMM XUMHUYECKUX SKCIIEPUMEHTOB, CO3AaHUU
Y4eOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO U B3aMMOIIOMOIIH B TPOLIECCE dTOW yU4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MMOBECHNUE U IIOCTYIKU CBOMX TOBAPUILEH C O3UIIMHM HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEACTABIEHUS O BEIIECTBE M XUMUYECKON pEaKIIU, COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PA3BUTHS HAyKU
U COCTaBJISIOLIME OCHOBY JUIsl IOHUMAaHUS CYLTHOCTH HAayYHOW KapTHHBI MUpA, MPEJCTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPO/IbI, B3aUMOCBS34X UEJIOBEKa C IPUPOJIHOM Cpeioi, O POIM XUMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHMBBI, HAIIPABJICHHBIE HA IMOJyYe€HHE HOBBIX 3HAHMW MO XUMHH, HEOOXOAUMBIE Uil OOBSICHEHUs HAOII0AaeMBbIX
MIPOILIECCOB U SIBJICHUH, IO3HABATEIbHOM, HH(OPMAIIMOHHON U YUTATENLCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHON paboThI €
y4eOHBIMU T€KCTaMH, CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMHU CPEICTBAMH HMHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YeHMIO W II03HAHUIO, JI00O3HATEIBbHOCTh, TOTOBHOCTb MU CIIOCOOHOCTh K C€aMOOOpa30BaHUIO, IMPOEKTHOW H
HCCIIEI0BATENBCKON JAEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yueHUs B JajbHEHIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE LEHHOCTU H3HHU, OTBETCTBEHHOT0 OTHOILEHUS K CBOEMY 370POBbIO, YCTAHOBKU Ha 3/I0POBBIM 00pa3 JKW3HH, OCO3HAHHE
MOCJIEACTBUIM U HENMpPUITHE BPEIHBIX MPHUBBIYEK (YHOTPEOJIEHUS ajIKOToJisd, HAPKOTHUKOB, KypeHHUs), HEOOXOIUMOCTH COOJIIO/IEHUS MPaBUIl
0€30MacHOCTH MPU OOPAIIEHUU C XUMUYECKHMMHU BEIIECTBAMH B OBITY U peaslbHON KU3HU;

S) TPyAOBOr0 BOCIMTAHHUS:



MHTEpEC K MPAKTHYECKOMY H3YUYCHHIO MpoQeccHii W TpyAa pPa3IMdHOrO pPOja, YBaXEHHE K TPYAy U pe3yidbTaTaMm TPYIOBOH
NESATEILHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHMs IPEIMETHBIX 3HAHWM MO XMMHH, OCO3HAHHBIM BHIOOP WHIWBUIYyAIBHOU TPACKTOPUHU
MPOJIOJDKEHHST 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMUMHUH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
yCIENHOW MPodhecCHOHATLHOM ACSITEILHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aJaITHPOBATHLCS B MIPo(ecCHOHABHOM cpelie;

6) ’K0JIOTNYEeCKOT0 BOCITUTAHHUS

9KOJIOTUYECKH 11eJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY XKU3HHM Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHMS, MOHUMAHHE
IIEHHOCTH 3JI0POBOTO M 0€30MMacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DM3UUYECKOMY M IICUXUYECKOMY 370POBBIO,
OCO3HAaHWE IIEHHOCTH COOJIIOJICHUs MpaBWI OE30MaCHOTO TOBEICHUs MPHU PaboTe C BEIIECTBAMH, a TAKKE B CUTYAIHSX, YTPOKAIOIIUX
3J10POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MMOTyYaeMble MPU U3YUYEHUU XUMUH, JJIS PEUIeHHs 3a/1a4, CBSI3aHHBIX C OKPY>KaIOILIEH MPUPOTHON
CpEeIoii, /Ui TOBBIIICHUS YPOBHS IKOJIOTUYECKOW KYIBTYpBI, OCO3HAHUS TJIOOANBHOTO XapakTepa HKOJIOTMUYECKUX MpoOJeM M MyTed ux
pelIeHusl TOCPEACTBOM METOJOB XUMHHU, OKOJOTHYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJCTBOBAaThCS MM B  I0O3HABaTEIbHOM,
KOMMYHHUKATUBHOMN U COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMeTHBIX Pe3ybTaTOB BBIIESAIOT 3HAYUMBIE 711 (DOPMUPOBAHKSI MUPOBO33PEHUS OOIIeHAaYyYHbIe TTOHATHUS (3aKOH,
TEOpHs, IPUHIIMII, TUTIOTe3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
mpeaIMeTax M MO3BOJISIFOT HAa OCHOBE 3HAHWH W3 3THUX MPEIMETOB (DOPMHPOBATH MPEICTABJICHUE O MEJIOCTHOW HAYYHOH KapTHHE MUpA, H
yHHUBEpCcaibHble yueOHblEe NeWCTBUsA (TIO3HABaTeNbHbIE, KOMMYHHKATHBHBIC, PErYyJISTHBHBIEC), KOTOpbIE oOecrmeunBaioT (HOpMHUpPOBaAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIaHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOH 1eATeIbHOCTH.

IMo3naBaTenbHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBbIe Jlornyeckue aeiicTBUA:

YMEHHsI UCTI0JIb30BaTh MPUEMBI IOTUYECKOTO MBIIIICHUS TIPYU OCBOSHUH 3HAHUI: pAaCKPBIBATH CMBICT XUMUYECKUX MOHATHH (BBIIEATH
WX XapakTepHble MPU3HAKU, YCTaHABIUBATh B3aUMOCBS3b C IPYTMMH MOHSITHSIMH), UCIOIB30BaTh MOHATUS A OOBSICHEHUS OTAETHHBIX
(hakTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJISl KIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi, YCTaHABINBATh
MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3yYEHHUs, CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, NEIyKTUBHBIC, TIO
aHAJIOTHH ), IeJIaTh BBHIBOJIbI M 3aKJTFOUCHUS;

yMEHHE MPHUMEHITh B TPOIECCe IMO3HAHUS TOHATUS (MPEAMETHBIE W METaNpeAMETHBIE), CUMBOIWYECKUE (3HAKOBBIE) MOJEIH,
WCIIONIb3yEMbIE B XUMHH, NMPEOOPa30BBIBATh IMUPOKO MPUMEHSIEMBbIE B XUMHH MOJICIBHBIC MPEICTABICHUS — XUMUYECKUNU 3HAK (CHMBOJ
JJIeMEHTa), XUMUYecKast popMysa M ypaBHEHHE XUMHUYECKOW PEAKIMU — TPHU PEIICHUH Y4eOHO-TIO3HABATEIBHBIX 33/1a4, ¢ YUETOM ITUX
MOJICTIbHBIX TPEICTaBICHUI BBHISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3Y4YaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U



XMMUAYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CJICICTBEHHBIE CBSI3U W NPOTHUBOPEUUS B M3yYaeMbIX MpOLECCax U
SIBIICHUSIX.

Ba3oBrble ucciaenoBarehLcKue AeCTBHSA:

YMEHHUE UCTIOIb30BaTh NOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHMSI, a TAKXKE B Ka4eCTBE OCHOBBI /Uil (popMHUpOBaHUs
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)K/IECHU;

MpHUOOpEeTEeHUE OMbITA 0 [IAHUPOBAHUIO, OPTraHU3aUHU U MPOBEACHUI0 YUEHUYECKHX SKCIIEPUMEHTOB, YMEHHUE Ha0JII01aTh 32 X0JI0M
polecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €0 pe3yibTart, (GopMyIHpoBaTh 00OOIIEHUS U BBIBOBI IO pe3ysibTaTaM MPOBEAEHHOTO OIBITA,
HCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBHIOMpATh, AaHAJTM3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUAOB U (POPM MPEACTABICHUS, MOTYyYaeMyIO U3
Pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTEpaTypa XUMHUUIECKOTO COIepyKaHUs, CIPaBOYHbBIE TOCO0OUs, pecypchl IHTepHeTa), KpUTUYECKU
OLICHHMBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHATh Pa3IMyuHble METO/bI U 3alIpOChI IPU MOUCKE U 0TOOpE UH(POPMALIMKU U COOTBETCTBYIOLIUX JTAaHHBIX, HEOOXOIMMBIX
JUIS BBITIOMTHEHHMS Y4YeOHBIX M TIIO3HABAaTENbHBIX 3a/ad OMNPENEIEHHOTO THIA, NPUOOPETEHHE OMbITa B OOJACTH HCIOJIb30BAHUA
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTypOil aKTUBHOTO HCHOJB30BAHUS PA3TMYHBIX IMOHCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hopMy mpencTaBieHUs MH(DOpPMAIMK W WILIIOCTPUPOBATH pPELIacMbIe 3aJaud HECIOKHBIMHU
CXeMaMH, AHarpaMMaMH, IpYTrUMH GopMamu rpaduku U UX KOMOMHAIUSIMH;

yYMEHHUE HCIONb30BaTh M aHAJIU3UPOBATh B Ipolecce Y4eOHOW M HCCIIEOBATENIbCKOM eATeNIbHOCTH WH(POPMALUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY’KAOLIEH IPUPOIHON CPEIbI.

KoMmyHukaTHBHbBIEe yHUBepcaibHble yueOHbIe e CTBUS:

yMEHHUs 3aJaBaTh BOMPOCHI (B X0j€ auajora W (WIK) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TeMbl, (OpMYyIHpPOBaTH CBOU
IIPEIOKEHUS OTHOCUTEIILHO BBINIOJHEHUS NPEJIOKEHHOH 3a7a4u;

YMEHUSl MpPEICTaBIATh IOJIYYEHHBIE pE3yJbTaThl IO3HABATEILHOW JEATENBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTax; JeNaTh
MIPE3EHTAIMIO PE3YJbTATOB BBINOJIHEHHUS XUMUYECKOT0 3KCIEpUMEHTa (J1a00paTOPHOro OMbITa, JIAOOpaTOPHOM pabOTHI MO UCCIIEOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO MTPOEKTA);

YMEHUSI y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABaTEIbHOM M MCCIIENOBATENBCKON NESITeIbHOCTH NpU
pelIeHNH BOZHUKAIOLIUX TPOOJIEM Ha OCHOBE yu&Ta OOIIMX MHTEPECOB U COrTIacOBaHMs MO3ULIUH (00CYyk1eH!Us, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBD», KOOPIUHAIMS COBMECTHBIX JIEUCTBUM, OIIpe/ieJIeHHe KPUTEPHEB 110 OLIEHKE KauecTBa BHIMOJIHEHHOMN paboThl U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eHiCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPENENsATh LEIH JESTeNbHOCTH, INIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JESTEIbHOCTb, BbIOMpaTh HambOosnee 3¢ (eKTUBHbIE CHOCOOBI pelIeHUs y4yeOHBIX W IO3HABATENbHBIX 3ajad,



CaMOCTOATENIBHO COCTAaBIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJrOPUTM JIEHWCTBUM IIPU BBIIOJHEHUH 3aJaHUM C y4ETOM IIOTYYEHUS
HOBBIX 3HaHUH 00 M3ydaeMbIX 0O0BEKTaX — BEIIECTBAX M PEaKLUsIX, OLEHUBATh COOTBETCTBHUE IOJYyUYEHHOI'O pe3yJibTaTa 3asBJICHHOHN LienH,
YMEHHE HCIIONIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBHH 3alaHUM.
IHNPEAMETHBIE PE3YJbTATbBI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB [0 OCBOEGHHUIO O0S3aTEIbHOIO COAEPXKAHUS, YCTAHOBICHHOIO JAHHOH (enepanbHol paboueit
IIPOrpaMMOii, BBIIEISIFOT: OCBOEHHBIE 00YYalOIMMUCS HAayyHbIE 3HAHMS, YMEHUS M CIIOCOObI NeHCTBUH, crienuduueckue 1 NpeIMeTHON
obnacTi «XHUMUs», BUBI ACATEIBHOCTH 110 ITOJIyYE€HHIO HOBOT'O 3HAHHUS, €0 MHTEPIIPETALIUH, IPe0OPa30BaHHIO U IPUMEHEHHIO B PA3JIUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUSX.
K kon1y o0yuyenus B 8 kiiacce rmpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy OOYYAIOLIHXCS
YMEHUN:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATUMN: aTOM, MOJIEKYJIa, XMMUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO,
cMmech (OJHOPOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas [0S XUMHMUYECKOrO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBIM OO0BEM, OKCUA, KHUCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHUIIATEIIEHOCTh, CTETEHb OKHCICHHS, XUMHUYECKas peakuus, KiacCU(UKalus pEaKUWi: PEeaKIud COCTUHEHUs, PEaKIUu
pa3JIoKEHUs, peaklM 3aMELIeHUs, Peakuuu OOMeHa, 3K30- U 3HJIOTEPMUUYECKHE PEaKLMM, TEIIOBOM 3(PQeKT peakuuu, sIpo aroma,
9JIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTallb, PaANyC aTOMa, XMMHUYECKasi CBA3b, NOJSPHAs U HENOJIIpHAs KOBAJIEHTHAs CBsI3b, HOHHAsS
CBSI3b, UOH, KATUOH, AaHUOH, PaCTBOpP, MAcCOBAast 10151 BEIIECTBA (MPOLICHTHAsI KOHLIEHTPALMsl) B PACTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IMOHATHA U IPUMEHATH 3TU ITOHATHUS IIPU ONMCAHUH BEIIECTB U UX IIPEBPALLCHUN;
MCIIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIUKY JJISl COCTaBJIEHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUii;
OTIpeNieNIATh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEJUHEHUSX, CTETEHb OKHMCJIEHHS JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
IPUHAAIEKHOCTh BELIECTB K ONpPEAeIEHHOMY KJAacCy COEAMHEHUH Mo ¢opMysiaM, BUJ XUMHUECKOW CBs3U (KOBaJIEHTHAs M MOHHAas) B
HEOPraHUYECKHUX COCIUHECHUAX;
packpbiBath cMbicha lleproanueckoro 3akona [[. . MenneneeBa: JeMOHCTpUPOBATh TIOHUMAHHE MIEPUOJTUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKHUX IEMEHTOB OT MX IOJIOXKeHus B [lepmoandeckoil cucreMme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO y4€HHUs, 3aKOHA ABOIaapo;
OINKCBHIBATh M XapakTepu3oBaTh TabianuHyo ¢opmy llepuoanueckoil cMCTeMbl XMMUYECKUX 3JI€MEHTOB: Pa3lIM4aTh MOHSATHUS «TJIaBHAS
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manelie u 00JbIINE MEPUObI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS
B Tabmuue «Ilepuonnyeckas cucrema xumuueckux sieMeHToB J{. V. MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij AApa, 001ee YHCIIO0 IEKTPOHOB U pacipeesieHne UX MO0 AIIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE peakiuu (110 YUCIy U COCTaBy y4acTBYIOLIUX B
pEaKIMU BEIIECTB, M0 TEINIOBOMY 3D (DeKTy);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3IMUYHBIX KJIACCOB, TOJTBEPXKIAas OIMUCAHUE MPUMEpPaMH
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA,
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX TPEBPALICHUN
B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISATh OTHOCUTEIFHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO 3JEMEHTa 1o (GopmyJie
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAMUTH PACUETHI 10 YPABHECHHIO XUMUYECKOW PEaKIUH;
NPUMEHSATh OCHOBHBIC OIEPAIlUM MBICIUTEIBHOW JIEATEIIbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHUCTEMAaTH3aIHIO,
KJIacCU(UKAIUIO, BBISBICHHE TPHYUHHO-CIICJICTBEHHBIX CBS3CH — ISl M3YYEHUS] CBOWCTB BEIIECTB U XUMUYECKHUX PEaKIUi, €CTECTBEHHO-
HaYYHBIC METO/Ibl TIO3HAHUS — HAOJIFOICHUE, U3MEPEHUE, MOJICIIMPOBAHKE, IKCIICPUMEHT (pealbHBINA M MBICJICHHBIH );
CJIEJIOBATh IIPABHJIAM ITOJI30BAHMS XHMHUYECKOM MOCYA0N H JIA0OPaTOPHBIM 000PYI0BAHHEM, a TAKKE IPaBUIIaM 00OpAIICHHUS C BEIIECTBAMU
B COOTBETCTBHU C MHCTPYKIHUSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX XMMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAaHUIO ra3000pa3HbIX
BEIIECTB (BOIOPO/Ia M KHCIIOPO/1a), TPUTOTOBICHUIO PACTBOPOB C ONIPENEIEHHOM MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
U TPOBOJHUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB MIECNIOYCH W KHUCJIOT C TOMOIIBIO WHIMKATOPOB (JTAKMYC,
dbeHondranenn, METHIOPAHK U IPYTHE).

K koHIty o0yueHus B 9 KjIacce peIMETHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OO0YYAIOLITIXCS

YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX NMOHATHUI: XUMUYECKUHN DJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTUOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTD, MIEKTPOOTPHULATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas PEeaKklusl, XUMUYECKas CBS3b, TEIUIOBOU
3¢ (deKT peakuu, MoJib, MOJISIPHBIN 00BbEM, PACTBOP, JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JEKTPOIUTHYECKAs AUCCOLHALINS, PEaKIIUU HOHHOTO
oOMeHa, KaTalnu3aTtop, XUMHUYECKOE paBHOBECHE, 0OpaTHMble U HEOOpaTHUMbIE peaKIUH, OKUCIMTEIbHO-BOCCTAHOBHUTEIbHbBIE PEaKINH,
OKHCITUTEb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOMNUs, aM(pOTEPHOCTb, XUMUYECKasi CBSA3b (KOBaJICHTHAs, MOHHAS,
MeTaJIJINYecKast), KpUCTAJTIMYECKasi peliéTka, KOppo3Hsi METaJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW peaklMy, MPeNeiabHO JOMyCTHMast
koHueHrpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUH U IPUMEHATH OTU MTOHATHUSA IIPU ONKMCAHUU BEILECTB U UX IIPEBPALLECHUN;
MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIni;

ONPENENATh BAICHTHOCTD U CTENEHb OKHMCIICHHUS] XUMHYECKUX 3JIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB
K ONpeeIEHHOMY KJIacCy COEIUHEHUH 1o ¢popMyiiaM, BUJ XUMHUYECKOHN CBS3U (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsj] HMOHA IO XMMHMUYECKOH Qopmyse, XapakTep cpeabl B BOJHBIX pacTBOpax HEOPraHUYECKUX COENWHEHUH, THUIl
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbica [lepuogudeckoro 3akona J[. 1. MenzeneeBa U 1eMOHCTPUPOBATh €r0 MOHMMAHUE: ONUCHIBATH U XapaKTEpPU30BAThH
tabmuunyio ¢opmy Ilepmoauueckoil cHUCTeMbl XMMHYECKUX HJIEMEHTOB: pa3iuyaTh MOHATHsS «IJaBHas MoArpynmna (A-rpymnma)y u



«mobounas noxarpynmna (b-rpynma)», Maneie U OonbIIME TEPHOABI, COOTHOCHTH OOO3HAYEHUS, KOTOPBIE MMEIOTCS B MEPHOAMYECKON
TaOJIMIIe, C YUCIOBBIMU XaPaKTEPUCTUKAMHU CTPOCHUS ATOMOB XMMHUECKUX JIEMEHTOB (COCTAB U 3apsij s1pa, o0IIee YHUCIIO IEKTPOHOB U
pacrpesielieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COEAMHEHUH B
Ipezeax MaJbIX EPUOOB U TJIaBHBIX MOAIPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaccu(UIUpoBaTh XUMUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XMMHUYECKHE PEaKIUU (IO YUCIYy U COCTaBYy YYaCTBYIOIIUX B
PEaKIMU BEIIECTB, M0 TEIUIOBOMY 3 (EeKTy, O U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMHUECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OIMUCHIBATh) 00IIME U crelu(UIecKre XUMUYECKUEe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILIECTB, TOATBEPKIasl ONUCaHHUE
IIpUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMMUYECKUX PEAKLU;

COCTAaBJIATh YPAaBHEHUS IEKTPOJIMTUYECKOW IUCCOLMALNU KHUCIOT, LIEJIIOYEd U COJIEH, IOJHBIE U COKPAILEHHBIE YPaBHEHHUS pPEaKLMH
MOHHOI'0 OOMEHa, ypaBHEHHUS PEAKIHI, TOATBEPKIAIOLINX CYIIECTBOBAaHUE FEHETUYECKOM CBSI3U MEXK/y BELIECTBAMM Pa3IMUHBIX KJIacCOB;
PAaCKpBIBATh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi TOCPEICTBOM COCTaBJICHUS JIEKTPOHHOI0 OanaHca 3TUX pPeakLui;
IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTHU ITPOTEKAHNS XMMUYECKHUX IIPEBPAILCHUN B pa3IM4HbIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOro 3JIeMEHTa Mo (opmyJe
COECIMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLINN;

co0uro1aTh MpaBuiia NOJIb30BAHUS XMMUYECKOM TIOCYI0M U 1a00paTOpHbIM 000pyI0BaHUEM, a TAK)Ke IpaBUiIa 0OpallleHHsl ¢ BelleCTBaMU
B COOTBETCTBMU C MHCTPYKLHMSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKHX OMNBITOB MO MOJIYYEHUIO U COOMPAaHHIO ra3000pa3HbIX
BEIIIECTB (aMMHaKa U yIJIeKHCIIOro rasa);

MIPOBOAMTDH PEAKINH, TOATBEPKIAIOIINE KaYECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB: paClO3HABATh ONBITHBIM ITyTEM XJIOpUA-, OpOMUI-,
UOoJu-, KapOooHat-, pocdar-, cunmkar-, cynbpaT-, THAPOKCH]I-MOHBI, KATHOHBI AMMOHHUS M HOHBI M3Y4YE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOPAaX HEOPraHUYECKHUX BEILIECTB;

IPUMEHSTh OCHOBHBIE OTEPAIliU MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CpPaBHEHHE, 0000IIEHIE, CUCTEMATHU3AlINIO, BBISIBJICHHE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€M — JIUI U3Y4YECHHS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUM, ECTECTBEHHO-HAY4YHbIE METO/bI IO3HAHUS —
Ha0JII0/IeHuE, U3MEPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne Pasznen/ Tema KomanuectBo Buner gesrensHoCcTH/ DJIEKTPOHHBIE OcHOBHBIEC HaNIpaBJICHUS
/o KOJINYECTBO 4acoB KOHTPOJIb (dpoBkIe) BOCITMTATEIbHON
YacoB 00pasoBaTeNbHBIE PECYPCHI eSITEIbHOCTH U
(byHKIMOHATIBLHOM
I'PaMOTHOCTH

Paznen 1. [lepBonavanbHble XUuMU4eckue NousiTus / 204.

1.1

XuMusg —
BakKHas
001acTh
€CTECTBO3HAH
s u
MPaKTUYECKO
51
JIeATEITEHOCT

" 4CJIOBCKAa

5

PackpsIBaTh cMBbICT
M3y4aeMbIX ITOHATH.
PackpeiBaTh posib XUMHUU
B IIPUPOJIE U )KU3HU
YEJIOBEKA, €€ CBA3b C
JpYTMMH HayKaMHu.
Pa3nuuate yucteie
BELIECTBA U CMECH;
OJIHOPOJIHBIE U
HEOJHOPOJHBIE CMECH.
Paznuyars pusnueckue u
XUMHYECKUE SBIICHUS.
CrnenoBatp alnroputMam
MCII0JIb30BaHUs
AKCIIEPUMEHTAIBHBIX
METO/10B — HaOIr01€HUS
U KCIEPUMEHTA.
HaGnronate 1 onuckIBaTh
00BEKTHI IPU
IIPOBEJICHUU
JIEMOHCTpAIUU U
71a00paTOPHBIX OIBITOB
110 U3YUYEHHIO

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

[Monynsipuzanust Hay4IHBIX
3HAHUM Cpeliu JIeTei.
DKOJIOTHYECKOE BOCIIUTAHUE
DyHKIMOHAIbHAsA
IPaMOTHOCT.
AHanu3npoBaTh
nH(pOPMAIIHIO,

coJiep KaIlytocs B Ta0IuIax,
TEKCTax M JPYTHX
HMCTOYHHKAX.




(UBUYECKUX CBOMCTB
BEIIECTB, CIIOCOOOB
paszeneHus cMecen
BCIICCTB.

1.2

BemectBa n
XUMHUYECKHE
peakuuu
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OnpenensiTh NPU3HAKH
XUMHUYECKUX PEAKIIUH,
YCIIOBUS UX NMPOTEKAHMUS.
OOBACHATH CYIIHOCTh
(UBUYECKUX U
XUMHUYECKHX SBJICHUH C
TOYKH 3PEHHUS AaTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.
Knaccudumnuposats
XUMHYECKHE PEaKIINU
(10 4KcIy U cOCcTaBy
pearupyromux u
o0pa3zyronmxcs
BemecTB). CoCTaBsATh
(bopMybl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH
U OIIPEJEIATh
BAJICHTHOCTb 110
¢dopmysaM BelecTB

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢

[Tonmynsipu3ariyst HayYHbIX
3HAHUW CpelIH JIETEM.
Haxoxnenue
crenupuIecKon
unpopmanuu. OnpezeneHue
MECTa, TJIe COACPIKUTCS
ucKoMasi HHpopMaIus.

Pa3gea 2. Baxkueimue

NpeAcTABUTEH HeOpraHudeckux Beuecrs/ 304.

2.1

Bosnyx.
Kucnopon.
[Tonsitue 06
OKCHJIaX

Hcnonb3oBath
XUMHUYECKYI0 CHMBOJIHKY
JUTSL COCTaBIICHUS
dbopMyJ BEIIECTB,
MOJIEKYJISIPHBIX
YpaBHCHUU XHMHUYECKUX
peaxIuii ¢ yyactueM
KHCJIOPO/Ia.
XapakTepu3oBarth
(onuChIBaTh) COCTaB

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

XapakTepru3oBaTh
(omuckIBaTh) OOIIIHE
XHUMHYECKHE CBONCTBA
BEILIECTB PA3JIMYHBIX
KJIaCCOB, TIOATBEPIKIAs
onucaHue NpUMepaMu
MOJICKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX
XUMHYECKUX PEaKIui




BO3/yXa, pusnyueckue u
XHUMHUYECKHE CBOICTBA
KHCJIOPO/JIa, CIIOCOOBI €T0
MOJTyYeHUsI, IPUMEHEHUE
Y 3HAYCHHE B MMPUPOJIC U
JKM3HHU YEJI0BEKA.
CpaBHUBAThH pEaKINH
TOPEHUS U MEJJICHHOTO
okucieHusa. OObsICHATD
CYIIHOCTb
9KOJIOTHYECKHUX
po0JieM, CBA3aHHBIX C
3arpsi3HCHUEM BO3/TyXa

22

Bonopon.
Ilonsarue o
KHUCJIOTaX U
COJISIX

PackpsIBaTh cMBICT
M3y4YaeMbIX MOHATHH U
MPUMECHSITH OTH TTOHSATHUS
[IPU ONMCAHUU CBOMCTB
BELIECTB U UX
[IPEBPAILCHUN.
XapakTepru3oBaTh
(omuCHIBATH)
¢duznueckue u
XUMHUYECKHUE CBOMCTBA
BOJIOpPO/Ia, CIIOCOOBI €T0
MOJIyYEHUS,
npumenenue. Codbupathb
npubop VIS MOTYIESHUS
BOJIOpOJia. BeancisaTsh
MOJIIPHYIO Maccy
BEIIECTB; KOJUYECTBO
BEIllECTBA, 00bEM Ta3a,
Maccy BellecTBa.
[IpoBoauTh pacyeTsl o
YpaBHEHUSIM

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

[Ipuobienue nereit k
KYJIbTYpPHOMY HacCJI€AMIO
(acTeTnuecKkoe BOCIUTAHNUE).
TpynoBoe BociuTaHue u
npodeccuoHanbHOe
CaMoOIIpe/IeIIEHHE.

D yHKIMOHATbHAs
TPaMOTHOCTb.




XUMHUYECKHUX PEeaKIIHii:
KOJMNYECTBa, 00bEMA,
Macchl BEUIECTBA 110
U3BECTHOMY KOJIMYECTBY,
00beMy, Macce
peareHToB WU
MPOJYKTOB PEAKIUU.
CrnepnoBath npaBujiaM
0e30macHOi paboTHI B
naboparopuu
UCIOJIb30BaHUU
XUMHUYECKOW MOCYbl U
00opyOBaHus, a TAKKE
npaBuiIaM oOpaIeHus ¢
TOPIOYHMH BEIIECTBAMU
B ObITy. [ImanupoBats u
OCYIIECTBIISATH HA
MPAKTUKE XUMUYECKUE
IKCTIEPUMEHTHI,
POBOJUTH HAOIOCHHUS,
JIeNIaTh BBIBOJIBI TIO
pesyJabTatamMm
OKCIIEPUMEHTA.

2.3

Bopna.
PacTtBOpBI.
[Tonsitue 06
OCHOBaHUSIX

XapakTepru3oBaTh
buznyeckue u
XUMHYECKHE CBOKCTBA
BOJIbI, €€ POJIb KaK
pacTBOpHUTENS B
IIPUPOJHBIX IpoLEccax.
CocTaBiATh ypaBHEHUS
XUMHUYECKUX PEaKLU C
y4acTHUEM BOJIBI.
OOBACHATH CYIIHOCTh
HKOJIOTHYECKUX

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

Haxonuts cienuduyeckyro
MH(pOPMALHIO.

OrnpenenuTh CBOWCTBA BOJIBI
U €€ POoJb.

DKOJIOTHUYECKOE BOCITUTAHUE
Jlenate BBIBOJIBI O
MOTEHINATBHON
MOJIE3HOCTH.




po0JieM, CBA3aHHBIX C
3arpsi3sHEHUEM
MIPUPOIHBIX BOJI,
CII0COOBI OUMCTKH BOJBI
OT MPUMECEH, MEPHI 1O
OXpaHe BOJ OT
3arps3HEHUS.
[ImanupoBats u
OCYIIECTBIISATh Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJKLI 110
pe3yabTaTam
AKCIIEpPUMEHTA MPHU
MIPOBEACHUH
J1a00pPaTOPHBIX OIBITOB H
MIPaKTUYECKOW PabOTHI.

24

OCHOBHBIE
KJIaCChI
HEOpraHuyec
KHUX
COCIMHEHU

11

Knaccudumnuponats
M3y4yaeMble BEIIECTBA MO
COCTaBY U CBOMCTBaM.
CocTaBisaTh GpopMyJIbl
OKCHJIOB, KUCIIOT,
OCHOBaHHI, COJICH B
Ha3bIBaTh UX IO
MEKTYHapOAHOMN
HOMEHKJIAType.
IIporao3zupoBats
CBOMCTBA BEILIECTB HA
OCHOBE 00X
XUMHUYECKUX CBOMCTB
M3Y4YEHHBIX
KJIACCOB/TPYIII BEUIECTB,
K KOTOPBIM OHHU

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

O yHKIMOHAIbHAs
TPaMOTHOCTb.
OOBICHUTD MOTEHIIMATLHEIE

MIPUMEHEHUS
€CTECTBEHHOHAYYHOI'O
3HaHUA JJIg 00IecTBa




otHOcsTCs. COCTaBIATh
MOJIEKYJISIPHBIE
YpaBHEHHUS peaKIuii,
WJUTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA U
CIOCOOBI IOJTyUEHUs
BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIIL, & TAKKE
MOJITBEPIKTAIOLITIX
TCHETHYECKYIO
B3aMMOCBS3b MEXKTY
HumU. [IponsBoauts
BBIUMCJICHHSI 110
YpaBHCHUSM
XUMHUYECKUX PEaKIIUu.

Paznen 3. [lepuoanueckuii 3akon u [lepuonnueckas cucrema xumudeckux 3j1emeHToB JI. U. MenaeneeBa. Ctp
OBHTeJIbHbIE peakuuu/154.

cBA3b. OKHCINTEIbHO-BOCCTAH

oeHHe AaTOMOB. XUMHYecKas

3.1

[Iepnoanuec
KW 3aKOH U
[Iepnoanuec
Kas cucrema
XUMHYECKHUX
35eMeHToB /1.
n.
Menaeneesa.
Ctpoenue
aToma

PackpsIBaTh cMBICT
NEPUOANYECKOT0 3aKOHA.
OnuceIBaTh CTpOEHUE
TaOIUIIBI
«ITepnoanueckas
CUCTEMA XMMHYECKHUX
anemenTtoB J[.W.
Menneneesay.
MopennpoBaTh CTpOCHHE
aTOMa, YDHEPreTUUECKUX
YPOBHEHN U MOTypOBHEN
IIPY IOMOILY PUCYHKOB,
AIIEKTPOHHBIX
KOH(pUTypauii u
AIIEKTPOHHOTpahUUECKUX
dbopmyi. [TosicHITH
(bU3UYECKUN CMBICI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

QyHKIMOHAIbHAS
IPaMOTHOCTb.

CooTHOCHUTD
(byHIaMEHTaIbHYIO
HAYYHYIO KOHIICTIIHIO C
UCCIIeTyeMbIMU CBOMCTBAMHU.
[IpeoOpa3oBark 01HY popMy
NPEeJICTaBICHUS JAHHBIX B
ApYTYIO.

Pacrnio3HaBaTh ¥ BBISBIATH
BO3MOYKHOCTH HCITOJTb30BATh
XUMUIO




MOPSIIKOBOTO HOMEPA,
HOMEPOB MEpUOa U
TPYIIbI 3JIEMEHTA.
XapakTeprus3oBaTh
XHUMHYECKHE DJIEMCHTEI
MEPBBIX TPEX MEPUOJIOB,
KaJIni, KaJIbIIUM U BX
COCIMHCHMUS 10
ITOJIOKEHHUIO B
Ilepnonnueckoi cucreme
JI.1. MenaeneeBa.
OOBIACHATH 00IIIHE
3aKOHOMEPHOCTHU B
W3MCHCHHUU CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB
(U3MEHEeHHEe painycoB
aTOMOB,
AIEKTPOOTPHUIIATEILHOCT
Y, BJIGHTHOCTH) U UX
COEIMHEHUH B IIpenenax
MaJIbIX IEPHOJIOB U
TJIaBHBIX TOATPYIII C
Y4ETOM CTPOCHHS MX
aTOMOB

32

XuMuueckas
CBSI3b.
OKuCINTEIbH
0_
BOCCTAHOBUT
eIIbHBIE
peaxiuu

PackpsiBaTh cMbICT
M3y4aeMbIX IMOHITHUH.
Onpenensts BUJ
XUMHUYECKOMW CBSI3H B
COEIMHEHUH.
MopennpoBaThk CTpOCHHE
MOJIEKYJI TPU TOMOILHU
PUCYHKOB, MOJENEH,
ANEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

[Honynspu3anust Hay4YHbIX
3HAHUM CpENIH JIETEM.
Haxoxnaenue
cneruduaeckoit
unpopmanuu. OnpeaeneHue
MecCTa, IJIe COAEPKUTCA
UCKOMasi HHpopMaIus.




Hcnonb3oBath
XUMHYECKYIO CUMBOIIUKY
JUTSL COCTaBIICHUS
dbopMyII BelecTs,
AIIEKTPOHHOTO OasaHca
peakuuii. OnpenensiTe
CTETNeHb OKUCIICHUS
ATOMOB XMMHYECKUX
AIIEMEHTOB 1O (hopMyIam
U COCTaBIISITH (POPMYJIBI
OMHAPHBIX COCAMHEHUN
110 CTETICHU OKUCJICHHS
ATOMOB XMMHYECKUX
aneMeHTOoB. OnpenensiTh
OKHUCIIUTENb U
BOCCTAHOBUTEIb.
PaccraBusath

KO3 PHUITUEHTHI B
CXEMax MPOCTHIX
OKHUCJIUTETHHO-
BOCCTAaHOBHUTEIIBHBIX
peaKuui METOIOM
AJIEKTPOHHOTO OanaHca.
Habmronate xuMuyeckue
OTIBITHI TTO TIIAHY,
aHAIM3UPOBATH U JIENaTh
BBIBO/IBI

PesepBHoe 3 bubnuotexa [JOK

BpeMs https://m.edsoo.ru/7f41837¢
OBIIEE

KOJIMYECTB 63 bubmmorexa [JOK

O YACOBIIO https://m.edsoo.ru/7f41837¢

ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
Ne Pasznen/ Tema KomanuectBo Buner gesrensHoCcTH/ DJIEKTPOHHBIE OcHOBHBIEC HaNIpaBJICHUS
/1 KOJIMYECTBO JacoB KOHTPOJIb (dpoBkIe) BOCITMTATEIbHON
4acoB 00pasoBaTeNbHBIE PECYPCHI NEATENLHOCTH U
(byHKIMOHATIBLHOM
I'PaMOTHOCTH
Pa3nes 1. BemecTBo 1 xuMnuyeckue peaxkuuu/174.
5 XapakTepuzoBaTh [Monynsipuzanust Hay4IHBIX

1.1

IToBTOpEeHune
"
yriayOseHue
3HaAHUHN
OCHOBHBIX
paszenos
Kypca 8
KJjlacca

XUMHYECKHE DIIEMEHTBI
MIEPBBIX TPEX MEPHOIOB,
KaJIMs U KaJbIs 110 UX
MTOJIOKEHHUIO B
[Teproaudeckoii cucreme
. . Menneneena.
Knaccudumnuposats u
Ha3bIBAThH
HEOpraHUYECKHe
BEIIECTBA M3YYCHHBIX
kiaccoB. OnuceIBaTh
00I1Ie XUMHUYECKUE
CBOMCTBA BEIIICCTB
Pa3IMYHBIX KJIACCOB,
MOJITBEPKIaTh CBOMCTBA
puMepamMu
MOJIEKYJISIPHBIX
YpaBHCHUH XHMHUYECKUX
peakiuii. Onpenensts
BHJ] XUMHYECKOH CBSI3U U
THUT KPUCTAJUTHYECKOMN
pEIIeTKH BEIIECTRA.

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

3HAHUM Cpeliu JIeTei.
DKOJIOTHYECKOE BOCIIUTAHUE
DyHKIMOHAIbHAsA
TPaMOTHOCT.
AHanu3npoBaTh
nH(pOPMAIIHIO,

coJiep KaIlytocs B Ta0IuIax,
TEKCTax M JPYTHX
HMCTOYHHKAX.




ITporunosupoBaTh
CBOMCTBA BEILIECTB B
3aBHCHUMOCTH OT MX
cTpoeHus. BeicTpanBarth
pa3BEpHYTHIC
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPON Ha
uHpOpMALIHIO U3
y4eOHHKA U CIIPaBOYHbIX
MaTEepUajIoB

1.2

OcHOBHBIC
3aKOHOMEPHO
CTH
XUMHUYCCKUX
peakuuii

PackpeiBaTh cMBICI
W3Y4aeMbIX ITOHATHNA U
IIPUMEHSATH 9TH IMOHATUSA
IIPU ONMCAHUM CBOWCTB
BELIECTB U UX
IIPEBPAILICHUMN.
Knaccugunuponats
XUMUYECKHUE PEAKLIMU 110
pa3IMYHBIM IIPU3HAKAM.
VYcraHaBiuBaTh
3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIUU OT
pa3NIuYHbIX (PAaKTOPOB.
IIporao3zupoBatb
BO3MOKHOCTHU
MIPOTEKAHUS XUMUYECKHUX
IIPEBPAILCHUI B
Pa3INYHBIX YCIIOBHUSX.
OnpenensiTb OKUCIUTEND
1 BOCCTAaHOBUTEND B
OBP. CocraBnsts
AIIEKTPOHHBIN OaTaHC
peaxuuu. [Iponssoauts
BBIYHCJIICHHUSI 110

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

[Honynspu3anus Hay4YHbIX
3HAHUW CpelIH JIETEM.
Haxoxxnenue
cnenuduaeckoit
unpopmanuu. OnpeneneHue
MeCTa, IJIe COAEPKUTCA
ucKoMmasi HHpopMaIus.




XHUMUYECKHM
YPaBHECHHUSIM.
VY4yacTBOBaThH B
COBMECTHOM paboTe B
rape WK TPYyIIe.

1.3

DIIEKTPOIUTH
yeckas
JUCCOLMAIUS

XUMHYECKHUE
peaxkuuu B
pacTBopax

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATHUH, a
TAKXE CMBICII TEOPUH
ANEKTPOJIUTUYECKON
JIUCCOLIMALIAH.
OOBSICHITH IPUYUHBI
AIEKTPONPOBOJHOCTH
BOJHBIX PaCTBOPOB
BEILIECTB, Pa3InyaTh
cnalble U CHUIIbHBIE
AIEKTPOIUTHI.
XapakTepu3oBath 0011
XMMHYECKHE CBOMCTBA
BEILECTB PA3JINYHBIX
KJIACCOB HAa OCHOBE
TEOpPUH
AIEKTPOIUTUYECKOMN
JIUCCOLMAINY;
MTOATBEPKIaTh CBOKCTBA
npuMepamMmu
MOJICKYJISIPHBIX U
MOHHBIX YpaBHEHUI
XUMHUYECKUX PEaKIUM.
Pemars
AKCTIEPUMEHTAJILHBIE
3a/1ayu 1O TEME.
[ImanupoBats n
OCYILECTBIISITh Ha
MPAKTUKE XUMHYECKUE

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

[IpeobpasoBate onHy hopmy
MIPEJICTABJICHMS IAHHBIX B
ApYTYIO.

CBs13bIBaTh MEXKIY COOOM
pa3IMYHbIC FJICMEHTHI
3HAHUS U CBS3aHHYIO C HUMH
nH(pOpMAaIIHIO, a TAKXKE
CIOCOOBI pelIeHus 3a/1auu
[TpuMeHsITh cTpaTeruu u
CIOCOOBI perieHus 3a1ad,
3aJIeHCTBOBAB 3HAKOMBIE
XUMHYECKHUE TTOHSTHSI




AKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOICHUS,
JIeJIaTh BBIBOJKGI 10
pe3yiabTaTam
IKCIIEPUMEHTA MPHU
MIPOBEACHUU
J1a00PATOPHBIX OIBITOB H
PAaKTUYECKHUX padoT.

Pa3gen 2. HeMeTaJJIBI M BX cCOeIHMHEHUS/25Y

OOmas
XapaKTEPUCT
nKa
XUMHUUYECKHX
3JICMECHTOB
VIIA-
TPYIIIIHL.
I'anorensl

2.1

OOBsACHATH 001THE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAIIJIOB U UX
COCIMHEHUH B IIpesieax
MaJIbIX IEPUOJIOB U
TJIABHBIX TTOATPYIIT
[Tepuoauueckoit
CUCTEMBI XUMHUYECKUX
AJIEMEHTOB C YYETOM
CTPOCHHUSI X aTOMOB.
XapakTepu3oBarthb
¢buznueckue u
XUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB
raJloreHoB (Ha mpuMepe
XJI0pa) U CIIOKHBIX
BEILIECTB
(xmopoBogopoa,
XJIOpUIa HATPHS),
CHocoObI UX MOJIY4YEHHUS,
MPUMEHEHUE U 3HAYCHUE
B IIPUPOJIC U )KU3HH
yesnoBeka. Onpenensite

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

XapakTeprus3oBaTh
(ormuchIBaTh) 00IIHE
XUMHYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX
KJIACCOB, TIOATBEPIKIAS
onucaHue NpUMePaMHU
MOJICKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIui




XJIOPUI-UOHEI B
pacTBope.

OOBSICHATH O0IIHE
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOICTB
aneMeHToB VIA-rpynmsl
U UX COCIUHEHUHN C
Y4YETOM CTPOCHHS UX
aTOMOB.

XapakTepu3oBarb

O6mas
Xapakrepus3oBaTh (onuceiBaTh) oOLIHE
XapaKTepUCT .
K buznueckue u XUMHYECKHUE CBOICTBA
XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
2.2 XUMITACCKHX MIPOCTOTO BEILECTBA CEPBI bubmorexa LHOK KJ'I;IIEDCOB ﬁoI[TBe JKIast
' 9JIEMEHTOB p . PP hitps://m.edsoo.ru/7f41a636 ’ p
U €€ COCAMHEHUI OIMCaHKE PUMEPAMHU
VIA-rpynmsl. .
Cena 1 o8 (cepoBO0pOIa, OKCHJIOB MOJIEKYJISIPHBIX ypaBHEHUN
P Cepbl, CEpHOU KUCIIOTHI, COOTBETCTBYIOIINX
COETMHEHUS N
cynb(}haToB), CIOCOOBI UX XUMUYECKUX PEaAKIUi
MOJTyYeHHUSI, IPUMEHEHNE
U 3Hau€HHE B IPUPOJE U
JKU3HH YeIIOBEKa.
OnpenensaTs HaMUUYUE
CyJib(aT-HOHOB B
pacTBope.
OObsICHATH 001IME QyHKIMOHAIbHAS
Obmas 3aKOHOMEPHOCTH B rpaMoOTHOCTh. OIpenesnsTs,
XapaKTepUCT W3MEHEHHU CBOWCTB OIUCHIBATH HIIH
uKa 3JIEMEHTOB V A-TpyMIibl UCIOJIb30BATh 3HAHMS O
XUMHAYECKHX M VX COSIMHEHHI C B3aHMOCBSI35X MEX
23 HJIEMEHTOB YEeTOM fT OCHUS UX bubmorexa [IOK BEIIECTBAMH U CBOI?gFBaMH
' y p https://m.edsoo.ru/7f41a636 '
VA-rpynrsl. aTOMOB.
A3zor, XapakTepHu30BaTh
dbocdop u ux buzndeckue u
COEIMHEHUS XUMUYECKHE CBOUCTBA

IMPOCTHIX BEIICCTB a30Ta




u dochopa u ux
COeIMHEHUH (aMMHUaKa,
coJieli aMMOHUS, a30THOI
KHCIIOTHI, HUTPATOB,
okcuna dochopa (V) u
(dbocopHOIi KHCITOTHI,
docdaroB), crmrocoOb! X
MOJTy4eHUsI, IPUMEHEHUE
Y 3Ha4YeHHE B MIPUPOJIC U
JKU3HH YeIIOBEKa.
OnpenensiTb HOHBI
aMMOHUS 1 hocaTnOHBI
B pacTtBope. OOBICHITH
CYLIHOCTb
HKOJIOTHYECKUX
npo0JieM, CBA3aHHBIX C
HAXO0XJIEHUEM
COEIMHEHUH a30Ta U
dbocdopa B okpyxaromen
cpene. [Inanuposats u
OCYIIECTBIISITH HA
MPAKTHUKE XUMUYECKUE
IKCIIEPUMEHTHI,
MIPOBOANTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI 11O
pe3ynbTaTtamMm
AKCIIEPUMEHTA TIPH
MIPOBEJICHUU
7a00pPaTOPHBIX OMBITOB H
MPAKTUYECKON pabOTEHI.

24

Oomas
XapaKTePUCT
uKa
XUMHYECKUX

OOBACHATH 00IITHE
3aKOHOMEPHOCTH B
M3MEHEHHUHU CBOWCTB
anemeHToB IVA-rpynmnsl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OyHKIMOHATIbHAS
rpaMOTHOCTh. OnpeaensTh,
OTHUCHIBATh WU
HCIIOJIB30BATh 3HAHMS O




3JICMCHTOB

IVA-rpynnsr.

Yrnepon u
KPEMHHI U
1504
COCIMHCHUS

U UX COCIUHEHUHN C
YYETOM CTPOCHHS UX
aTOMOB.
XapakTeprus3oBaTh
buznvecKue u
XHUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB
yriiepo/ia U KpeMHHUS 1
UX COEOUHEHNN
(OKCHAOB yriIepoa,
YTOJIBHON KUCIOTHI,
KapOOHATOB, OKCHJIA
KPEeMHHSI, KpeMHHUEBOH
KHCJIOTBI, CUJTUKATOB),
CIOCOOBI UX MOIYYCHHUS,

MNPUMCHCHUC U 3HAYCHHUC

B MPUPOJIC U KU3HU
yejoBeka. OOBACHATE
MPUYUHHO-
CJIEZICTBEHHYIO CBS3b:
CTPOEHHUE BEIIECTBA —
CcBoOlicTBA —
NIPUMEHEHUE — HA
IIPUMEPAX COETUHEHUIN
yIJIepoJia U KPEMHHUSL.

Onpenensats kapOooOHAT- U

CHUJIMKAT-UOHBI B
pactBope. OOBACHATH
CYITHOCTb
HKOJIOTHYECKUX
po0JieM, CBA3aHHBIX C
HAXO0XJICHUEM
YTJIIEKUCIIOTO Ta3a B
OKPYXKaIIIEeH cpese.

B3aUMOCBS3AX MEKIY
BEIIIECTBAMU U CBOMCTBAMU.




[TonTBepxkaath
0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB
pUMEpPaMU TPOCTHIX
COCTMHEHUH (METaH,
3TaH, TUJICH, alleTUIICH,
ATaHOJI, TJIULIEPHH,
YKCyCHasl KUCIIOTa),
B3aMMOCBS3b
HEOPTaHMYECKUX
COEIMHEHUN yriieposia u
OpPTaHWYECKHUX BEIICCTB.
OnuceIBaTh poJib
O€JIKOB, )KUPOB U
YTJIEBOJIOB B
(YyHKIMOHUPOBAHUU
JKUBBIX OPTaHU3MOB,
COCTaB IPHUPOIHBIX
HCTOYHUKOB
YTIEBOIOPOAOB, UX POJIb
B OBITY U
MPOMBINIJICHHOCTH.

Pa3gen 3. MeTaJiibl M UX coeaxnHenus/204.

3.1

OO0mue
CBOMCTBA 4
METAJJIOB

PackpsIBaTh cMBICT
M3y4aeMBbIX IIOHATUN U
MPUMEHSTh 3TH MOHATHUSA
IIpY OIIMCAHUU CBOWCTB
BEIIIECTB U UX
[IPEBPAILICHUN.
OOBsICHATH 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
AJIEMEHTOB METAJIOB U
WX COEAUHEHHI C YUETOM

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

[Tomynsipu3ariyisi HAyYHBIX
3HAHUM CpelH IeTei
TpynoBoe BocnuTaHue 1
po¢eCCHOHAIBHOE
CaMOOTIpe/IeICHUE




CTPOCHHUSI KX aTOMOB.
XapakTeprus3oBaTh
CTPOCHHE METAJIJIOB,
obmne Gundeckue u
XHMHUYECKHE CBOMCTBA
METaJIJIOB.
Xapaktepu3oBaTh o01THE
CIOCOOBI IOJTyUEHUs
MeTaanoB. OnuchIBaTh
CIIOCOOBI 3aIMTHI
METaJIOB OT KOPPO3HH.
CrnenoBath npaBuiiaM
0e30macHOi paboTHI B
naboparopuu npu
HCIIOJIb30BaHUU
XUMHUYECKOW MOCYbl U
000pyI0BaHUS.
[TponzBoauTh
BBIYHCJICHHUS 110
YpaBHEHUSAM
XUMHYECKHUX PEAKIUH,
€CJIM OJJUH U3 PEarcHTOB
COJICPKUT IPUMECH.

3.2

Baxxnenmme
MeTajjbl U
150:¢
COCIMHEHUS

16

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
N3MEHEHWH CBOMCTB
2JIEMEHTOBMETAIIJIOB U
HUX COeIUHEHNN B
TPYIIax ¢ y4eTOM
CTPOEHUS UX aTOMOB.
XapakTepus3oBaTh
buznueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

[Tomynsipu3aryst Hay4HbIX
3HaHUH Cpelu AEeTe.
Haxoxnenne
cenupuIecKon
uHpopmanuu. OnpeneneHue
MECTa, I'/I€ COEPIKUTCS
ncKoMasi HHpopMaIus.




METaJUIOB U UX
coelMHEHU! (OKCUIOB,
THJIPOKCHUJIOB, COJIEH),
CIOCOOBI UX MOJIY4YEHHUS,
IIPUMEHEHHUE 1 3HAYCHUE
B [IPUPO/IE U KU3HU
YeJI0BEeKa.
YcranaBiuBaTh
MIPUYUHHOCIIECTBEHHYO
CBSI3b: CTPOCHHUE
BEILECTBA — CBOMCTBA
— TIpUMEHEHHE — Ha
MpUMepax n3y4aeMbIX
BellecTB. Pacno3HaBaTh
C IOMOILBIO
Ka4eCTBEHHBIX PEAKIUI
MOHBI METAJJIOB: MarHus,
KaJIbLIMS, AIFOMHUHMS,
uHKa, xxenesa (I1) n
xenesa (1), meau (ID).

Pasznen 4. Xumus M okpy:kamomas cpeaa/3u.

4.1

Bemecta u
MaTepHuabl B
JKU3HHA
YyeJioBeKa

XapakTepu3oBaTh pOjb
XVUMHH B Pa3IMYHbIX
chepax neaTenbHOCTH
JII0JIei, OCHOBHEBIE
BElIeCTBa U MaTepUaJbl,
IIPUMEHSIEMBIE B )KU3HU
COBPEMEHHOT0 YeJIOBEeKa.
OOBACHATH YCIOBUS
0e301acHOro
MCIIOJIb30BaHUs BELIECTB
Y XUMUYECKUX PEAKIUN
B OBITY. AHAIM3UPOBATh
U KPUTHYECKU OIICHUBATh

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

[Tomynsipu3aryst Hay4HbIX
3HaHUH Cpelu AEeTe.
Haxoxnenne
cnenupuIecKon
uHpopmanuu. OnpezneneHue
MECTa, I'/I€ CONEPIKUTCS
ucKoMasi HHpopMarus.




MH(OPMALIHIO O BIUSHUU
MIPOMBILIIICHHOCTH,
CEJIbCKOTO XO035HCTBA,
TpaHCIOpTa U Jp. Ha
COCTOSTHUE OKpY KaroIen
cpepl. YMETh OKa3blBATh
MEPBYIO MOMOIIb ITPU
XUMUYECKUX 0KOrax u
OTpaBJICHUSIX.
IIpuHuMate yyactue B
o0cyxieHuu npodemM
XUMHUYECKOU U
AKOJIOTMYECKOU
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO TTO3UIIUIO
0 IIpooOJIeMe U
npeyiaratb BO3MOKHBIE
MTyTH €€ pelIeHus

PezepBHoe 3 bubnuoteka [JOK

BpeMs https://m.edsoo.ru/7f41a636
OBIIEE

KOJIMYECTB 63 bu6nuoreka [IOK

O YACOBIIO https://m.edsoo.ru/7f41a636
[TPOTPAMME

[ToypouHoe mianupoBaHue npeamera B 8 kinacce Ha 2025-2026 y4eOHbIit 1o

o ®I'OC OO0




Buanl gesrenbHoCTH

Ne
ypoKa Tema ypoxa KonTposibHbie MbaK THaecKie PAGOTEL DOnemenThl koaudukaropa ['MA B popmare
paboThI p p OI'D/ETD
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
1 [Ipenmer xumuu. Poiab XuMuM B KU3HU 1.1;1.2; 1.4
yejioBeka. Teia u BellecTna 3.1;3.3;2.1; 2.3
2 ITousiTHe 0 MeTOAaX IIO3HAHUS B XUMHU 7.1,7.2,7.3
[Ipaktuueckast padora Ne 1 «IIpaBuia paboTs 53,5455
3 B J1a0opaTopuu U MpuéMbI 0OpaIIeHUs C 1
71a00paTOPHBIM 000PYI0BAaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl
pazzeneHus cMmeceit
[IpakTuueckas padora Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OYMCTKU ITOBAPEHHOM 1
COJIN)»
6 ATOMBI U MOJIEKYJIbI
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI)
XUMHUYECKHX 3JIEMEHTOB
8 [IpocThle U ClIOXKHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aK0H OCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckasi opmyia. BaJeHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB
11 OTHOCuTEBHAs aTOMHAs Macca.
OTHOCuTENbHAs MOJIEKYJISIpHAsE Macca
12 MaccoBas 105151 XMUMUUYECKOTO 3JIEMEHTA B
COCTMHEHUU
13 KomnuectBo BemecrBa. Monb. Mossipaast

mMacca




duznyeckre U XUMHAUECKUE SBJICHMA.

14
XuMHUYecKas peakius

15 [Ipuznaku u yCIOBHUA POTEKAHUS
XUMUYECKHUX PEaKIIui

16 3aK0H COXpaHEHHUsI MacChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

17 Beruncienus konuuecTBa, MacChl BeLLECTBa
110 YPAaBHCHHSIM XUMHYECKUX pEaKITUit
Knaccudukanmss XaMUYeCKUX peaKIini

18 (coemuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O0oO0IeHne u
CHCTEMAaTH3aIus 3HaHUU

20 KonTtponbsHas padora Nel mo reme «Bemectsa 1

Paznen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHU4ecKu

21

22

23

U XUMHYCCKUEC pCaKIIU»

Bo3nyx — cMmechk razos. CocTtaB Bo3ayxa.
Kucmopoa — 3eMeHT U pocToe BEMIeCTBO.
O30H

dusnueckue U XUMUYECKHEe CBOMCTBA
KUCIJIOPO/a (pPeaKkny OKUCICHHUS, TOPEHNUE).
[TonsiTHe 06 oxcumax

CrniocoObl nory4eHust KUCI0po/ia B

1ab0paToOpUu U MPOMBIIUIEHHOCTH.
[IpuMmeHeHre Kucaopoa

X BelecTB

24

TennoBoit 3pPexT XUMUIECKOHN peaKInu,
MOHSTUE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- M SHJOTEPMHUUECKUX PEAKIIHIX

25

TonnuBo (He(Th, yrojb U METaH).
3arpsi3HEHUE BO3/lyXa, CIOCOOBI €ro
PEIOTBPALICHUS

42451;52
6.2;6.3;6.4
7.1;7.2;7.3




[TpakTuueckas padota Ne 3 o Teme

26 «ITonyuyenue u coOupanue KHCIOPOaa,
U3YYEHHE €r0 CBOMCTBY»

7 Bonopoa — sneMeHT U MpoCToe BELIECTBO.
Haxoxnenue B mpupoe

3 Du3nyecKre 1 XMMUYECKUE CBOMCTBA
Bojopoja. [Ipumenenue Bogopoa

29 [ToHsiTHE O KUCHOTAX U COJISAX

30 CniocoOsbI noy4eHust BOA0poia B
naboparopuu
[TpakTueckast pabota Ne 4 o Teme

31 «ITomydenue u coOupanue Bo10po/ia,
U3YYEHHE €r0 CBOMCTBY»

32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo
Boruncnenust 00bEmMa, KOJIMUecTBa BEIIeCTBa

33 ra3a 1o €ro u3BeCTHOMY KOJIHUYECTBY
BEIIECTBA UITH 00bEMY
Brruncnenus 00EMOB ra3oB 10 ypaBHEHHUIO

34 peaKIMu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUH Ira30B

35 Pu3nuecKkue 1 XMMHYECKHE CBOMCTBA BOJbBI

36 CocraB ocHoBanuid. [lonsitue 00
WHJUKATOpax
Bona kak pactBoputens. HackllieHHbie 1

37 HEHACBIIICHHBIE pacTBOPBI. MaccoBas 107
BEILIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 mo Teme

38 «ITpuroroBieHue pacTBOPOB € ONPEACIEHHON
MacCOBOMH J10JI€l paCTBOPEHHOTO BEILIECTBA»

39 KonTtponbHas padota Ne2 o reme

«Kucnopoa. Bogopon. Bona»




Paznea 3. Ilepuoagnueckuii 3axon u [lepuoguyeckas cucrema xummuueckunx 3aemMeHToB /. U. MenaeneeBa. CtpoeHue aTroMoB. XUMHYECKAs CBA3b.
OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

Oxkcuppl: cocTaB, KacCU(UKAIINS, 4.1

40 HOMEHKJIaTypa 4.1

[Tonydyenue u XuMHYECKHE CBOMCTBA

41 KHMCIIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX 2.1;2.2
OKCHJIIOB 4.1;7.1;7.2

3.1;3.2

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaHI/IH, 53.54
.39,

HOMEHKJIATypa

42

[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA
OCHOBaHUI

43

Kucnorsr: cocras, kiaccuduxanus,
HOMEHKJIaTypa

44

45 [TonydyeHune u XuMHUYECKHUE CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKIIATypa, CocoObl
MOJTyYCHU s, XHMUYECKUE CBOMCTBA

46

[IpakTuueckast pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCITMHEHUIN»

47

I'enernueckas CBsA3b MEXKIYy KIIacCaAMHU
HEOPraHWYECKUX COCTMHEHUI

48

49 O000111eHME U cCUCTEMATU3ALUS 3HAHUI

Konrtponsnas padora Ne3 o treme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 1
coeMHeHun"

[TepBbIe MOMBITKU KIACCHU(PUKAITUU

51 XUMHYECKHX A1eMeHTOB. [IoHATHE 0 Tpynmax
CXOJIHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u Ilepuoanueckas

52 crucTemMa XuMu4yeckux 3nemeHToB /1. U.
MeHnpaeneeBa




33

[Tepuoasl, rpyMIibl, MOATPYIIIIBI
Ctpoenue atoMoB. COCTaB aTOMHBIX SIJIEP.

>4 M3oTombl
CTpoeHHe IEKTPOHHBIX 000T0YEK aTOMOB
55 aneMeHToB Ilepuoauueckoit cucremst /1. U.
MenpaeneeBa
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
56 ero noJyioxenuto B [lepronnueckoit cucreme
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa s
57 pa3sBUTHSA HAyKU U npakTuku. /1. 1.
MeHeneeB — y4€HbIN, IENArOr U
rpaKJIaHUH
53 O00011IeHNE U CHCTEMATH3aLMs 3HAHUI /
Bcepoccuiickas mpoBepodHas paboTa
Kontponbhas padora Ne4 o reme «CtpoeHue
59 aToma. XuMH4IecKas CcBs3b» / Beepoccuiickas
poBepoyHas paboTta
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB
XAMUYECKHX DJIEMECHTOB
61 Nonnas xummrdeckas CBA3b
62 KoBasieHTHAs nonsipHast XMMUYECKas CBSA3b
63 KoBasieHTHast HenoasipHasi XMMUYECKasi CBS3b
64 CrerneHb OKHCIICHUS
65 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
66 OKHCIINTEIN U BOCCTAaHOBUTEIN
PesepBueiit ypok. O0001IeHHE U
67 crucTemMaTu3anus 3HaHui no teme «CTpoeHue
aToMa. XMMHUYCCKas CBI3b»
63 PesepBueiit ypok. O000mIeHHE U

cUCTeMaTHu3anus 3HaHUHU
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[ToypouHoe muianupoBanwue npeamera B 9 kiacce Ha 2025-2026 y4eOHBIi o1

o ®Ioc 000
Bunnl negrenpHoCTH
Ne
ypoKa Tema ypoxa KonTponbHble MoK THaecKIe DAGOThL OnemenTtsl Konudpukatopa [ MA B popmare
paboThl p p OI'D/ETD
Pa3nes 1. BeuecTBO M1 XMMHYeCKHe PeaKIUH
[Tepuonnueckuii 3akoH. [lepuoanueckas 2.1;22;2.1;2.2;:4.1; 3.2
1 cucTeMa XMMHU4ecKux 3meMeHToB . 1.
Meneneena
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB
4 Bubl XMUMUYECKOI CBS3U U TUIIBI
KPUCTAJUIMYECKUX PEUIETOK
KontponsHas padora Nel no reme
5 «IToBTOpenue u yriayOnaeHne 3HaHUI 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMHUECKUX peakIuii Mo 5.1;5.2;5.3;5.4;5.5
pa3IMYHBIM MPU3HAKAM
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu.
7 [loHsAITHE O TOMOTE€HHBIX M T€TEPOTE€HHBIX
peaKIusIxX
3 [TonsiTHE 0 XUMHYECKOM PaBHOBECHH.
@akTOpPHI, BIUSIOIINE HA CKOPOCTh




XHUMHYSCKOM pPE€aKru U IMOJIOXKCHUC
XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

? peaku

10 Teopus 37AEKTPOIUTUYECKON JUCCOIHAIIIH.
CuiibHBIE U CJ1a0bIE SJIEKTPOJIUTHI

11 HoHHbIE ypaBHEHMs peakui
XHUMHUYECKHE CBOMCTBA KUCIOT ¥ OCHOBAHUHN 4.1:4.9;5,1.

12 B CBETE MPEJCTaBICHUN 00
AICKTPOJUTUYECKON JUCCOLIHAIITT
XuUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEICTaBICHUI 00 IMEKTPOIUTUYECKON
JIHACCOLIAAIINN

14 [TonsiTue o ruaponuse conen

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

16 [IpakTuueckas paborta Ne 1. «Pemienue
SKCIIEPUMEHTAJIbHBIX 33729
KonTponbnas padora Ne2 no teme

17 «INEKTPOIUTUYECKAS] TUCCOLIUALIUS.

XHUMHUYECKUE PEAKIIMU B PACTBOPAX»

Pa3znea 2. HemeTaJ1JIBI M HX COeTMHEHHS

18

OO01mas xapakTeprCcTUKa raJIOTeHOB.
XHWMHUYECKUE CBOKMCTBA HA IPUMEPE XJI0pa

19

Xnoposogopo. ConsiHas KMUCIIOTA,
XMMHUYECKHE CBOWCTBA, MOJTyueHHe,
IIPUMEHEHUE

20

[IpakTuueckas pabora Ne 2 o Teme
«Ilomy4yeHue coyIHON KUCIIOTBI, U3y4YEHUE €€
CBOMCTB»

21

Brruucnenust mo ypaBHEHUSM XUMHUYECKHUX
peakiuii, eciii OJIMH U3 PEareéHTOB JAaH B
N30BITKE

4.2;4.4:4.5:4.8;6.3;7.1;7.3




22

OO6mras xapakTepucTrKa 3J1IeMeHTOB VIA-
TPYHIIBI

23

AToTpornHbeie MOAU(DHUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ cCOeTMHEHUN B
npupoje. XuMHUYECKHE CBOMCTBA CEPhI

24

25

CepoBonopo, ctpoeHne, (pU3HIECKUe U
XUMHUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHasi KHCII0Ta, PU3HYECKUES
U XUMHUYCCKHUC CBOfICTBa, IMPUMCHCHUC

26

27

28

29

XHMMHMYECKHUE PEAKLUH, JIEKAIE B OCHOBE
IPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHUS
CEPHOU KUCJIOTHI. XMMHUYECKOE 3arpsA3HEHNE
OKpY2KaroIllel Cpelibl COEIUHEHUSIMU CEPBI
Brruncnenue maccoBoi 101 BBIXOAA
IIPOJYKTa peakluu

OOw1ast xapakTepucTHKa 31eMeHTOB VA-
rpymnmsl. A30T, paclipOCTPaHEHHE B IIPUPOJE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

AMMHaK, ero pu3n4ecKue 1 XMMUYeCKHe
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE

30

[IpakTuueckas pabora Ne 3 o Teme
«[TomyueHne aMmmMHaKa, U3yuyeHHe ero
CBOMCTB»

31

32

33

A30THas KucoTa, €€ pru3nueckue u
XMMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAJILHBIX YI00PCHHIA.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIICH
Cpe/lbl COSTIMHEHHSIMH a30Ta

dochop. Oxcun docdopa (V) u pochopnas
KHCJI0Ta, (1)I/ISI/I‘I€CKI/I6 U XUMHUYCCKHUC
CBOWCTBA, MOJYYCHHE




Hcnons3zoBanue GocdaToB B KayecTBe

34 MUHEPAIBHBIX YI00peHHid. 3arps3HeHue
MIPUPOJIHOM cpenbl hochaTaMu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE,
(bu3nUeCcCKre U XUMUYIECKIE CBOHCTBA
Oxcunel yraepojaa, ux pusndeckue u

36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoJa
Iv)

37 YrosnbHas KUCIIOTa U €€ COU
[IpakTuueckas padora Ne 4 o Teme

38 "[Tonyuenue yriekuciioro rasa.
KadecTtBeHHas peakiius Ha KapOOHAT-HOH"

39 [TepBoHavasibHBIC TOHATHSA 00 OPTAHUYECKUX
BEILIECTBAX KAK O COEAMHEHUAX yriepoaa

40 Kpemuuii u ero coeguHeHus
[Ipaktuueckas paborta Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxHelmme HeMeTaIbl U X COAMHEHUS»

4 KontponbHas padota Ne3 o reme

«BaxHel1ne HeMeTaIJIbl U UX COETMHEHU

Pa3gen 3. MeTaJIbl M X COCIUHEHU S

06111351 XapaKTCPUCTHKA XUMHUYCCKUX
3JIEMEHTOB — MeETa/JIOB. MeTammnueckas

43 CBSI3b U METAJINYECKAsi KPUCTAININYECKAs
pemérka. Pu3nyecKue CBOWCTBAa METAIIJIOB
XHWMHYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN PsiJi HAIPSHKEHUI
METaJIJIOB

45 OO6mme crmocoOb! MOTYYEHUsT METaJLIOB.

CnnaBsl. Beraucnenus mo YPaBHCHUSAM

3.1;4.3:4.6;4.7;7.1;,7.3;




XMUMUYECKHUX peaKkLuil, eciiu OJ1H U3
peareHTOB COAEPKUT IPUMECU

46 [ToHsiTHE O KOPPO3UHU METAIIIOB

47 [llenounple MeTAILIIBI

48 Oxcupl ¥ TUIPOKCHIBI HATPUSL U Kaus

49 H_[enoriHO:aeMeJILHHe METaJUTBI — KAIBIHNA U
Mar’ui

50 Baxuneiiine coeiMHEeHUsT KAIbLIHS

51 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN

52 XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

53 ylrlpalxmqecxaa pabora Ne 6 o Teme

JKéctkocTh BOJIBI M METO/IbI €€ YCTpaHEHUS"

54 AnroMUHUI

55 AMdoTepHbIE CBOMCTBA OKCHIA U
THAPOKCH]IA

56 Kenezo

57 Oxcunsl, TUIpOKCH B U conu xxene3a (1) u
xenesa (111)

58 O0600111eHrEe U cCUCTEMAaTH3aIUs 3HAHUM
[IpakTnueckas padora Ne 7. Pemenue

59 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
«Baxxueime MeTaibl ¥ X COSAMHEHUS
Brrurcnenus mo ypaBHEHUSM XUMHYECKUX
peakiuii, eciiv OJIMH U3 PEareéHTOB JaH B

60 M30BITKE U COJEPKUT MPUMECH.
Brrurcnenus MaccoBoil 1011 BEIXOAA
MPOIYKTA pPEeaKINu

61 O06001IeH e U cucTeMaTH3alus 3HaHU!

62 KonrtponbHas padora Ne4 o teme

«Baxxuenme MeTayuIbl U UX COSTUHEHUS

Paznen 4. Xumusi 4 OKpyKamas cpeaa




63 BeniecTBa u maTepuaibl B TOBCEIHEBHOM
KU3HU YEJIOBEKa

64 XUMHYECKOE 3arpsi3HEHUE OKPYKArOIIeH
Cpelbl

65 Ponb XumMuM B perieHnu SKOJIOTHYECKUX
mpooseM

66 PesepBHbIi ypOK. O606£I.[CHI/IG u
CUCTEeMAaTH3alMsl 3HAaHUH

67 PesepBHbIil ypok. O606£ueHI/Ie u
CUCTeMAaTH3aIHsl 3HAHUH

63 PesepBHrliit ypok. O6o01ienue u

cucCTeMaTHU3alusd 3HaAaHNUN

6.1;6.2;6.4:6.5
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MNEPEYEHB (KOJU®PUKATOP) IPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM TPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110

Hepeqenb 3JIEMEHTOB COACPKAHUA, IPOBEPACMBIX HA OCHOBHOM IOCyIapCTBC€HHOM 3K3aMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 IlepBoHavyanbHbBIE XUMUYECKUE TTOHATHUS
1.1 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei
1.2 ATOMBI 1 MOJIEKYJTBI. XUMHUYECKHE 3JIeMEeHThI. CHMBOJIBI XUMUYECKHUX JIEMEHTOB. [IpOCThIE U CII0KHBIE BEIIECTRA.
1.3 Xumndaeckast opmysia. BareHTHOCTh aTOMOB XUMHUYECKHUX AJIeMEHTOB. CTEIeHb OKUCIICHUS




3aKOH ITIOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbLHAsA aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJISIpHas Macca. MaccoBas JOJIA

t4 XUMHUYECKOI0 IEMEHTA B COCIMHEHUU

T KomnuectBo BemectBa. Monb. MomsipHast macca. Moisipablii 00b€M ra3oB. B3anmMocBs3p KonuM4ecTBa, MacChl M YHUCIA
' CTPYKTYPHBIX €MHHUII BELIECTBA

L6 dusnyeckue U XMMUYECKHUE SIBICHUAA. XUMUYECKash peakuys U €€ MPU3HAKU. 3aKOH COXPAHEHMs MacChl BEIECTB. XMMHYECKHE
' YpaBHEHUS
2 [leproauueckuii 3axkon u [lepuoanueckas cuctema xumudeckux aemenToB J.M. MenneneeBa. CtpoeHue aToMOB

5 [Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux emeHToB .M. Menaeneesa. Ileproasl u rpymnmnsl. @u3ndeckuit
' CMBICJI IOPSIIKOBOIO HOMEpa, HOMEPOB NIEPUOAA U IPYIIIBI JIEMEHTA

55 Crpoenue atomoB. CoctaB aroMHbIX siaep. M3otombl. Dnekrponsl. CTpoeHHE 3JEKTPOHHBIX 000JI04€K aToMOB mepBbix 20
. xuMuyeckux aneMmeHToB [lepuoanueckoit cucremsl [I.1. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOJOB, Kalus, KaJlblus (pajguyca aTOMOB,
2.3 ANEKTPOOTPUIATEILHOCTH, METAIMYECKMX W HEMETANIMYECKMX CBOMCTB) M HUX COEAMHEHUH B COOTBETCTBHM C
IIOJIOXKEHUEM DJIEMEHTOB B Ileproanueckoi cucreMe U CTPOEHUEM UX aTOMOB

3 Crpoenue BelecTsa

31 Xumnueckas cBsi3b. KoBaneHTHast (MoJisipHasi U HEMOJSPHAs) CBsI3b. DJIEKTPOOTPHUIIATEIBHOCTh XUMUUYECKHX 3J1eMeHTOB. MloHHas
. CBA3b. MeTtainueckas CBs3b

32 Tunb! KpUCTANTNYECKUX PEIIETOK (aTOMHAas1, MOHHAs, METaJNINYeCKasi ), 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIITNYECKON
' PELIETKY ¥ BUIAa XUMUYECKON CBS3U
4 Baxwneiimme npeacTaBuTenn HEOpraHMIeCKnx BenlecTs. Hemeramisl 1 ux coeanHeHuss. MeTasuibl U UX COEUHEHUS

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX COEIMHEHMH: OKCHIOB (cosieoOpasyloliie: OCHOBHBIE, KHCJIOTHBIE,
4.1 amM(oTepHbIe) U HecoIe00pa3yoIne; OCHOBaHUHN (IIET0YH M HEPACTBOPUMBbIE OCHOBAHUS ); KUCIIOT (KUCIOPOICOAepIKAIIIIe

1 OECKHUCIIOPOAHbBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)




duszndeckrue 1 XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJUIOB: BOJOpOJa, XJiIOpa, KUCIOpoaa, CEphl, a30Ta, (bocq)opa,

+2 yriaepozaa, KpeMHUs

43 duznyeckue 1 XMMUYECKHE CBOMCTBA IPOCTHIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS, KaJIUsl, MAarHUS U KaJbLIMs, AIFOMUHUS, Kele3a.
. DJIEKTPOXUMHUYECKUH Psijl HAIIPSIYKEHU METallIoB

4.4 OuznyecKkue U XUMUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUN HEMETAJIOB: XJIOPOBOIOPOIa, CEPOBOIOPOIa, AMMHUAKA

45 dusnveckue U XUMHUECKHE CBOMCTBA okcuaoB HeMeTauioB: cepsl (IV, VI), azota(Il, IV, V), docdopa(lll, V), yruepona(ll, IV),
' kpeMHusA(IV). IlonyueHne okcui0B HEMETAIOB

4.6 Xumnueckue cBoiicta okcu1oB: MetaisioB IA-IIIA rpymnm, nunka, mequ(Il) u sxenesa(Il, I1I). [Tomryuenne okcumioB MeTaIIOB

47 XYMUYECKUE CBOICTBAa OCHOBAaHUN W aM(OTEPHBIX THUAPOKCUAOB (HAa MPUMEpPE TUAPOKCHUIOB AIOMHUHHUS, >Kejie3a, I[MHKA).
' [Tonmyuyenne ocHOBaHUH 1 aM(pOTEPHBIX THIAPOKCHIIOB

OO0mue XWMHYECKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOW, CEPOBOJOPOIHOW, CEPHHUCTOHM, CEpHOW, a30THOU, (HOoCHOpHOM,
4.8 KpeMHUEBOH, yronbHoi. OcoOble XMMHUYECKHUE CBOICTBA KOHIIEHTPHUPOBAHHOW CEepHOW M a30THOM KucioT. llomyuenue
KHCJIOT

4.9 OO61mure xuMHYecKre cBoicTBa cpeHux coneil. [lonydenue coneit

4.10 [Tonyuenue, cobupanue, pacmo3HaBaHUE BOJOPOA, KUCIOPOIa, aMMHUaKa, YIJIEKUCIIOTO Ta3a B 1abopaTopuu

4.11 [Tonyuenne ammuaka, CEpHOM M a30THOW KHUCIIOT B IPOMBINIIIEHHOCTH. OO111e criocoObl MOIy4eHNs METaJIJIOB

4.12 ['eneTndeckasi CBA3b MEXAY KJIACCAMH HEOPTAHMYECKUX COECAUHEHUN
5 XHUMHUYECKUE PeaKun

- Knaccudukanuss XuMHUECKUX PEAKIUi MO Pa3INYHBIM MPU3HAKAM: 110 YUCIY U COCTABY YYaCTBYIOIIUX B PEaKIMH BEUIECTB, MO
' TerI0BOMY 3(h(PEeKTy, 0 U3BMEHEHHUIO CTENEHEN OKHUCIEHHS] XUMUYECKUX JIEMEHTOB

51 TennoBoii 3¢ (HEeKT XUMUUIECKON peaKIuu, TEePMOXUMHYECKUE YPaBHEHHUS. JK30- U DHIOTEPMHUUECKUE PEAKITNH. TEepPMOXUMHUUIECKIE

ypaBHEHHUS




OKHUCIINTEIIFHOBOCCTAHOBUTEIIbHEIC pPEaKkuu. OKHCIIUTEIM M BOCCTAaHOBHUTEIIH. Hpoueccm OKHCJICHHA W BOCCTAaHOBJICHHA.

>3 DNEeKTPOHHBIN OajJaHC OKHCIUTEIFHOBOCCTAHOBUTEIIBHOM PEaKIINU
s4 Teopust 3MEKTPOIUTUYECKON auccouuanuy. KaTHOHBI, aHUOHBL. DIEKTPOIUTHI W HEIICKTponuThl. CHilbHBIE W Ciadble
' 1eKTpoUThl. CTeneHb AUCCOLUALUU
5 Peakiun moHHOro obmeHa. YcCioBMs MPOTEKAaHUS PEAKUMH MOHHOIO OOMEHA, IMOJIHbIE M COKpALIEHHbIE MOHHBIE YpaBHEHUS
. peakuuii
6 XHUMHS ¥ OKpYXKarolas cpeaa
6.1 BemtectBa 1 Marepuanbl B OBCEAHEBHOM JKM3HHM ueloBeKa. be3onacHoe HCIIOb30BaHME BEUIECTB U XMMHUYECKUX pEaKLUi B
' nabopaTtopuu u ObITy. [lepBas mOMOILb IPU XUMHUUECKUX 0’KOraX U OTPaBICHUAX
XUMHYECKOE 3arpsA3HEHNE OKPY’KaromIel cpeabl (KHCIOTHBIC AOXKIH, 3arpsi3HEHNE TIOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpamienus Ilpenensnas nomyctumas koHueHTpauus emects (ITIJK). Pons Xxumum B pelieHMH 3KOJOTHYECKUX
npobnem. YcuieHne napHuKoBoro 3gdexra, pa3pylieHrne 030HOBOTO CII0s
[Ipumenenue cepsl, a3ota, Gpochopa, yriepona, KpeMHHUSI U UX COEIUHEHUH B ObITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
6.3 xo3giicTBe. [IpyMeHeHre MeTauioB U CIUIaBOB (CTallb, YyTYH, AIOPATIOMUHUM, OpOoH3a) B OBITY U MPOMBIIIJIEHHOCTH UX
coenuHeHuil. [IoHsATHE 0 KOPPO3UH METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
64 [IpupoaHble HCTOUHUKH YTIEBOIOPOAOB (YIOJlb, IPUPOAHBIN a3, HeQTh), IPOAYKTHI UX MepepaboTKu (O€H3MH), X POJIb B OBITY U
' ITPOMBIIITIEHHOCTH
[TepBoHayanbHbIE TOHATUS 00 OPraHWYECKMX BEIECTBAX KaK O COEIMHEHMAX yriepoja (MeTaH, 3TaH, STWJIEH, alleTWIEH, 3TaHoM,
6.5 TJIMIIEPUH, YKCYCHAs KUCIIOTa). [oHsATHE 0 OMOIOTHYECKH BayKHBIX BEIIECTBAX: )KUPAX, O€JIKaX, YTIeBOAaxX — U UX POJIM B )KU3HU
4eJIoBeKa
7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTMHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE




7.3 110 XMMUYECKUM YPAaBHEHUSAM

IIposepsiembie Ha OI'D o XumMuM TPeOOBAHMS K Pe3y/JbTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 0011{ero 00pa3oBaHuA

Kox mposepsiemoro
TpeOoBaHUs

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3ysibTaTaM 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOW 00pa30oBaTeNIbHOM
IporpaMMbl OCHOBHOTO o011ero oopazoBanust Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/ICZ

1.1

0 MO3HABAaE€MOCTH SIBICHUM MpupoAbl, IOHKUMAaHUC 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH Kak obnactu
COBPEMCHHOTI'O €CTCCTBO3HAHUA, KOMIIOHCHTA 06H1€I>1 KYJbTYPBI U HpaKTquCKOﬁ ACATCIIbHOCTH YCIIOBCKA B YCJIOBUAX
COBPEMCHHOTI'O O6H.[€CTBa; IIOHMMaHHE MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOAAX IMO3HAHHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U TCOPECTUUCCKUX METOAAX UCCIICJOBAHUS BEIICCTB
" U3y4YCHUS XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaThb MOJCIN AJIA 00BIACHEHHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 chepax mpodecCuoOHAIBHON ACSITEIHHOCTH, CBA3AHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMH
Ha JOCTIKEHUSIX XUMUYECKON HAYKH, UTO MO3BOJIUT O0YUYaIOIIUMCS pacCCMaTPUBATh XUMHUIO Kak chepy cBoeH Oy myIieit
pohecCuOHANBHOM JEATENIbHOCTH U CIeJIaTh OCO3HAHHBIA BBIOOp XMMUU KaK MPOQHUIBHOTO MPEAMETa MU MEePEX0ie
Ha ypOBEHb CpeaHero odiero oopa3oBaHus

Brnanenne cucreModl XMMHMYECKHMX 3HAHUM M YMEHUE NPUMEHATh CUCTEMY XMMHYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:

2.1

BOKHEUIITNE XUMUYECKHUE TTOHITHS: XUMUYECKUM DJIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO,
OJTHOPOJTHASI M HEOTHOPOIHASI CMECh, OTHOCUTEIFHBIC aTOMHAsI U MOJIEKYJISIpHAsT MAaCcChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIM 00hEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHss), XMMHUYECKas

peakIus, peakIuu COCTUHECHUSI, PEAKIINU PA3JIOKEHHUS, PEAKIIUN 3aMEIICHUS, pEeakiuu OOMEHa, TeIIoBOou d(deKT
peaKkuru, 3K30- U SHIOTEPMUUYECKUE PEAKIIMH, PACTBOP, MACCOBAS J10JIS1 XUMUYECKOT0 3JIEMEHTA B COETMHEHUH, MaCCOBAst
JIOJISL ¥ TIPOTICHTHAS! KOHIIEHTPAIIUsl BEIIECTBAa B PAacTBOPE, SAPO aToMa, dJICKTPOHHBIN CJIOW aToma, aTOMHAasi OpOUTAIIb,




paanyc aToMa, BaJIEHTHOCTb, CTETICHb OKUCIICHUS, XUMUYECKast CBSI3b, ANIEKTPOOTPHUIIATETLHOCTb, MoJIIpHAast
U HETIOJISIpHAsi KOBAJICHTHAs! CBSA3b, HOHHAS CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAITMYECKAs pelieTka (aTOMHas, MOHHas,
MeTaJlJIn4ecKasi, MOJIEKyJIIpHasi), UOH, KATUOH, aHUOH, JIEKTPOIUT U HEINEKTPOJIUT, HNEKTPOIUTHUECKAs TUCCOIHALIHS,
peakuuu HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu, OKHUCJIUTEb U BOCCTAHOBUTEIb,
OKHCJIEHHE M BOCCTAHOBJICHHE, DJIEKTPOJIU3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATUMbIE PEaKIIMH, CKOPOCTh
XUMHYECKOM peakiuu, katanuzarop, [I/IK, koppo3us MeTaiioB, CIrijiaBbl

2.2 OCHOBOIIOJIAraroIMe 3aKOHbl XMMHU: 3aKOH COXpaHEHUs Macchl, nepuogudeckuil 3axkon (.M. MenneneeBa, 3akoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOragpo
23 TEOpHH XUMUU: ATOMHO-MOJIEKYJIIpHAs TEOpHs, TEOPHUs DJIEKTPOIUTUUECKON TUCCOLUALINN
3 Biagenne ocHOBaMM XMMHYECKON IPaMOTHOCTH, BKJIFOUYAKOIIIEH:
3.1 yMEHHE PAaBUIILHO UCIOIb30BaTh U3yUEHHBIE BEILIECTBA U MAaTEPHUAJIbI (B TOM YMCIIE MUHEPAJIbHBIE Y0OPEHUS, METAILIIbI
U CIUTaBbI, IPOJTyKTHI IEPEPaOOTKU MPHUPOTHBIX HCTOYHUKOB YTICBOAOPOAOB (YIJIs, MPUPOJHOTO Taza, He(TH) B OBITY,
CEJIbCKOM XO3SIIICTBE, HA IPOU3BOJICTBE U MIOHUMAHUE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOJOB JUIsl OPraHU3Ma YEJIOBEKa;
yYMEHHE MPOTHO3UPOBATH BIIMSHHUE BELIECTB M XUMHUYECKHX IIPOLECCOB HAa OPraHU3M YEJIOBEKa U OKPYKAIOUIYIO
IIPUPOJHYIO Cpeay
32 YMEHHE UHTErpUPOBATH XMMMUYECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX Y4eOHBIX IPEIMETOB
33 HaJM4yue ombITa paboThl C Pa3IMYHBIMU HCTOYHUKAMHM HHPOpPMAIMM O XWMHUHU (Hay4yHass U HAy4YHO-NOMYJISIpHAas
JUTEpaTypa, ClI0Bapy, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
34 yMeHue 00bEeKTUBHO OLIEHUBATh MH(MOPMALIUIO O BELIECTBAX, UX MPEBPALICHUIX U MPAKTUUYECKOM IPUMEHEHUN U YMEHUE
UCIOJIb30BAaTh €€ IS PelIeHUs] y4eOHO-I03HABATENIBHBIX 33124
4 Bnanenne ocHoBaMM NOHSATHUIHOIO ammapaTta M CHMBOJIMYECKOTO sI3bIKa XHMHUHU JUId COCTaBlIeHHs (opMyn
HEOpPraHMYECKUX BEILECTB, YPaBHEHUM XUMHYECKHX peaklMii; ocHoBaMU xumuueckoil HomeHkiatypsl (IUPAC u
TPUBHAIILHOK)
5 YMeHne OOBACHATH CBA3b MOJOXKEHUs 3JeMeHTa B llepuouueckoil cucreMe ¢ YHCIOBBIMH XapaKTEpUCTHKAMU
CTPOEHHUSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOliee YUCIO 3JIEKTPOHOB), paclpe/eleHueM
AJIEKTPOHOB I10 3HEPTETUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAINS U KaJIbLUs
6 [IpencraBneHre O MEPUOAWYECKONM 3aBUCMMOCTH  CBOMCTB ~XMMHUYECKHMX OJJIEMEHTOB  (paauyc  aToma,

BHCKTpOOTpI/II_IaTeHBHOCTB), MPOCTBIX U CJIOKHBIX BCHICCTB OT IMOJIOKCHUS 3JICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMC (B




MaJibIX EPUOJIaX U IIIaBHBIX MOArPYIax) U 2JIEKTPOHHOTO CTPOCHUSI aTOMa
7 YMeHue KinaccuuIupoBarh:
7.1 XUMHYECKUE FJIEMEHTBI
7.2 HEOpPraHWYECKUe BELIECTBA
7.3 XUMHYECKUE PEaKIIUU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX DJIEMEHTOB, 3apsij MOHA
8.2 BUJ  XUMHYECKOU CBSI3U U THUI  KPUCTAUIMYECKOM CTPYKTYPBI B COSAMHEHUSIX
8.3 XapakTep Cpelibl B BOJHBIX pacTBOpax BeuiecTs (KUCIOT, OCHOBAHUI)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu3oBaTh (PU3NUECKIe U XUMUIECKHIE CBOWCTRA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOI, rpaduT, aamas, KpeMHUH, a30T, Gocdop, cepa, XJIop, HATPHUH, KaJTUH,
MarHui, KajablUd, aTFOMUHHAN, KEI€30)
9.2 CIIO)KHBIX BEIIECTB, B TOM YHKCJE MX BOJHBIX PAacTBOPOB (BOJA, aMMHUAK, XJIOPOBOAOPO, CEPOBOIOPOMI, OKCHIIBI U
ruapokcuabl MetauioB [ — ITA rpynn, amomunus, menu (II), umuka, xenesza (Il u III), okcunsr yraepona (I u
IV), xpemuus (I1V), azota u pochopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3otucras, azotHas, pochopHas,
yroJIbHAs, KpEMHUEBAS KUCIOTA M UX COJIH)

9.3 IMPOTHO3UPOBATH u XapaKTCPU30BaTh CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT HX COCTaBa U CTPOCHMUA,
MNPUMCHCHUC BCHICCTB B 3aBUCUMOCTH OT HX CBOI>'ICTB, BO3MOXHOCTb NPOTCKAHUSA XUMHYCCKUX npeBpameHI/Iﬁ B
PAa3JIMIHBIX YCIIOBUAX

10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M MOHHBIE YPAaBHEHUS PEAKIMI, B TOM YHUCIIE:
10.1 peakIuii HOHHOTO OOMEeHa
10.2 OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI
10.3 WJUTFOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA  M3YYEHHBIX KJ1acCOB (TpyII) HEOPraHMYECKHUX BEIIECTB
104 MOJTBEPKIAFOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU

11 YMeHue BbIUUCATH (TPOBOAUTH PACUETHI):




11.1

OTHOCUTCIIbHYIO MOIJICKYJIIPHYIO U  MOJEIPHYIO MacCCBI BEIICCTB, MACCOBYIO OO XUMHYECKOI'O
9JICMCHTA B COCIMHCHHUHA

11.2 MAacCOBYIO JOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ia30B
114 10 YpaBHEHUSAM XMMHMYECKHX pEaKLUi M HaXOAUTh KOJIMYECTBO BELIECTBA, 00bEM M MACCy PEareHTOB UM
IIPOAYKTOB PEAKIUU
12 Bnanenue (3HaHue OCHOB):
12.1 OCHOBHBIMHM METO/IaMU Hay4yHOI'O 103HaHMs (HaOJI0JieHne, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE) NTPH U3yUSHUN
BEIIECTB 1 XHWMHUYECKUX SBJICHUH; yMeHHe CcQOpMyIHpoBaTh NpoOIeMy U MPEUIOKUTH IyTH €€ peIlieHus
12.2 OezomacHOM  pabOTBI C XMMHUYECKHUMH BELIECTBAMH, XMUMHUYECKOH MOCYy10i 1 1a00paTOpHBIM
o0opyoBaHEM
12.3 IIpaBUIaMU O€3011aCHOT0 OOPAIEHNUS C BEILIECTBAMHU, UCIIOJIb3YEMbIMU B [TOBCEJHEBHOM KU3HU, IPaBUIaMU IIOBEJICHUS B
HesAx cOepeXeHus: 3/10pOBbs U OKPYXKAIOLIEH NMPUPOIHONW Cpelbl; MOHMMaHHE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
KHMBBIC OPraHU3MBI OIIPEEIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIIEHUS U IPEJOTBPALICHHUS UX BPEITHOTO BO3ACHCTBUSA
13 Hanuuune npakTuyeckux HaBBIKOB IUIAHWPOBAHUS U OCYILIECTBIICHHUS CIEIYIOIINX XUMUUYECKUX dKCIIEPUMEHTOB:
13.1 U3yuyeHHe M omnucaHue (U3NYECKUX CBONCTB BEILECTB; O3HAKOMIIEHHE C (PM3UYECKUMHU M XUMHUUECKUMH SIBICHUSIMU,
OTIBITHI, WTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIINH
13.2 U3y4eHHe CIIocO0O0B pa3JieNICHHsI cMecei
13.3 MIOJIy4Y€HHUE KHCIOPO/1a U U3yUYEHHUE €r0 CBOMCTB; IOJIy4YEHHE BOJOPO/Ia U U3YUEHHE €T0 CBOWCTB; MOIYYEHHUE YIVIEKHCIIOTO
ra3a ¥ U3y4eHHue ero CBOMCTB; NOJyYeHNE aMMHaKa U U3yUEHHE €0 CBONCTB
134 IIPUTOTOBJICHUE pacTBOpPOB C  OIpeIeIeHHON MacCOBOM JIOJIEN paCTBOPEHHOTO BELIECTBA
13.5 pUMEHEHNE WUHANKAaTOPOB (ylakmyca, MeTujopawka U (¢eHondTarenHa) s ONpeeeHUs
XapakTtepa cpefibl B paCTBOpax KUCIOT U IIenI04e
13.6 MCCJIEJOBAHNE U ONMCAHNE CBOMCTB HEOPraHMYECKHUX BEILECTB PA3IMUYHBIX KJIACCOB; U3YUEHHUE B3aUMOJIEHCTBHSI KUCIIOT C

MeTalJlaMd, OKCHJaMU METAJUIOB, pAcCTBOPUMBIMM W HEPACTBOPHUMBIMH OCHOBAaHHUSIMH, COJIIMH; TOJy4YEeHHE
HEPAaCTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OJHOIO METajula APYTMM U3 PAcTBOpa COJIM; HCCIEAOBaHHE  aM(pOTEpPHBIX




CBOWCTB THJIPOKCUIOB AITIOMHUHUS W IIMHKA

13.7 pelIeHHEe YKCIIEPUMEHTAIBHBIX 33124 10 TeMaM: « OCHOBHBIC KJIaCChl HEOPTAaHUYECKUX COCHMHEHHID,

«DNEKTPOIUTUYECKAS AUCCOMaIusy; «BakHele HeMeTalulbl M HMX COCTUHCHUSY;

«BakHeHIe MeTalIbl 1 UX COCIUHEHUS

13.8 XUMHYECKHE SKCIIEPUMEHTBI, HIUTIOCTPUPYIOIIME TPU3HAKKA MTPOTCKAHHWs pPEaKIMii HOHHOTO OOMEHa; Ka4yeCTBEHHbBIC
pEaKIuu Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OpoMUI-, HOAUI-, cyiabdar-, pocdar-, kapooHaTt-,
CHIIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI AMMOHHSI, MarHus, KaJabIlHs, aIFOMUHUS, xKele3a (2+) u xenesa (3+), meau
(2+), nuHKA

14 YmMenue:

14.1 NpPECTaBISATh PE3yJIbTaThl JKCIEPUMEHTa B (OPME BBIBOJIOB, JJA0KA3aTeIbCTB, I'paUKOB W TaOJIMII M BBIABJISTH
SMITUPHUYUECKUE 3aKOHOMEPHOCTH

14.2 YCTaHABJIMBATH CBS3M MEXIy PEalbHO HAOII0MACMBIMH XUMHUYECKUMHU SIBJICHUSAMHU M IPOIECCAMHU, MPOUCXOISIIUMH B
MaKpo- U MEKPOMHPE, O0BSICHITH IPUIMHBI MHOTOOOpa3usl BEIICCTB

OIEHOYHBIE U METOIWYECKHE MATEPHUAJIBI OCHOBHOH OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA30OBAHUA

Texymuii KOHTPOJIb ycrieBaeMoCTH 1 mpomekyTouHoi arrecrauud B MAOY COIL Ne48 r. TromeHHn IpOBOIUTCS B COOTBETCTBUH C ITOJIOKEHUEM O
¢bopmax, MeprHOAMYHOCTH, MOPAIKE TEKYIIEro KOHTPOJS YCHEeBAEMOCTH U MPOMEXYTOYHON aTTecTalluu O0y4aroIluxcs, pa3MEIeHHOM Ha
odunmansHOM caiite oOpazoBarenbHoi opranuzauu MAQOY COIII Ne 48 r. Tromenu (48.tyumenschool.ru)

TeKy'H_IHﬁ KOHTPOJIb ITPOBOAUTCA: B BUAC TCCTUPOBAHMUA, MHUChbMEHHOM HpOBCpO‘-IHOﬁ pa6OTBI, CaMOCTOSITEILHOMN pa6OTI>I, HpaKTquCKOﬁ pa6OTBI,

YCTHOTI'O O1IpOcCa.

B Ta6J'II/II_[C MMpEaACTaBJICHBI OICHOYHBIC CPCACTBA (OI_ICHO‘-IHBIG MaTepI/IaJ'IBI), IMPUMCHACMBIC B paMKaX TCKYIICT'O KOHTPOJIA.

Kuace/ [IepeyeHp uCMONB3yEMBIX OLIEHOUHBIX CPEACTB [lepedyeHb UCTIOJIB3yEMBIX METOJIMYECKUX MAaTEPHATIOB
IIporpamma (oueHouHbIX MaTepuanos)/ KUMebl
PaGouas 1. Caiit @enepanbHOrO HHCTUTYTA MEIArOTMYECKUX 1. Xumus. Temaruueckuit koHTpob 8-9 kimacesl / A.A. KaBepuHa,
u3MepeHuil: https:/fipi.ru/ I''H MomuanoBa, M.I'. Cractuna. — M. : U3maTeabcTBO
lporpaMma. «HarmonansHOE 06pazoBanuey, 2022




Xumus 8-9 2. Tpenaxep nna noarotoBku k OI'D mo xumuu 2. JTobporun [I. 0. OcobeHHOCTH COAepKaHUS U OPTaHU3aIlHH

KJIACCHL. https://chemege.ru/zadaniya-oge-ximiya/ dKcnepuMeHTanbHoM yact I'MA no xumun. Metoauueckuii
eXeromHuK Xumudeckoro dpaxynsreta MI'Y nmenun M. B.
Jlomonocoga (o o6m. pea. mpod. JincuukuHa). MoCKOBCKHit
rocynapcTBeHHbIN yHUBepcuTeT uMenu M. B. JlomoHocOBa,
Xumugeckuit pakynprer. Tom 16. 2020,

3. Muuyruna I'.B. Curyaronsbie 3a1anust 1o XuMuu. 8 - 11
kaaccel.- M.:BAKO, 2020
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