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MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMMa o XMMUHU COCTABJICHA B COOTBETCTBUH C TPEOOBAHUSIMMU:

- ®enepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "OO6 oOpazoBannu B Poccuiickoi
Oenepauun"(pen. ot 28.12.2024);

- Ilpukaza MunucrepctBa npocsenienus Poccuiickoit @enepammu ot 31.05.2021 Ne 287 «O06
YTBEpXKICHUH (heaepabHOTO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIETO
obpazoBanus» (3apeructpuponan 05.07.2021 Ne 64101);

- Ilpukasza MunucrepctBa mnpocsemeHuss Poccuiickoii @enepanuu ot 18.07.2022 Ne 568
«O BHeceHMM M3MEHEHUH B (peliepanbHbIil TOCYIapCTBEHHbIH 00pa3oBaTeIbHbIN CTAHAAPT OCHOBHOI'O
obmero oopazoanus» (3apeructpuponat 17.08.2022 Ne 69675);

- Ilpukaza MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O0
yIBEpXKIEHUM (enepanbHOil  00pa3oBaTeabHONM MPOrpaMMbl OCHOBHOIO 0OLIEro 0Opa3oBaHUA»
(3apeructpuponan 12.07.2023);

- Ilpukaza MunuctepctBa npocBenieHus Poccuiickoir ®denepanmu ot 09.10.2024 Neo 704
«O BHECEHMH U3MEHEHUH B HEKOTOpPbIE NTpuKa3bl MuHucTepeTBa npocselenus Poccuiickoit denepanuu,
Kacatomuecs penepaibHbIX 00pa30BaTeNbHbIX IPOrPaMM HadyalbHOTO 0011ero 00pa3oBaHus, OCHOBHOTO
ob1iero oOpazoBaHus U CpeAHero odero oopazoBanus» (3apeructpuposan 11.02.2025 Ne 81220);

- Ilpuxkaza MunuctepcrBa npocemenuss Poccuiickoit @epepaunun ot 23.07.2025 Ne 551
"O6 yrBepxkacHUH (heaepaTbHOro MepeyHs ICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, TOMYIIICHHBIX K
UCIOJb30BAHUIO MPU peaau3alli HMMEIONIMX TOCYAAPCTBEHHYIO aKKpeIuTalHuio 00pa3oBaTeIbHbIX
MIPOrpaMM Ha4aJIbHOTO 00IIEro, OCHOBHOTO O0IIET0, CpeIHero oomero oopasosanus” (3aperucTpupoBaH
22.08.2025 Ne 83289)

- Ilpuxaza MunucrepctBa mnpocseuienust Poccuiickoit ®enepanuu ot 22.01.2024 Ne 31
«O BHeceHMHM HM3MEHEHHMH B HEKOTOpble Mpuka3zbl MuHHcTepcTBa 0Opa3oBaHus M Hayku Poccuiickoit
@enepanmn 1 MunHcTepcTBa TpocBemieHnst Poccuiickoin dexepannu, Kacarommecs QenepaibHbIX
rOCYJJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB HayaJlbHOTO 0OIIero oOpa3oBaHUS M OCHOBHOTO
oOmrero oopazoBanus» (3apeructpuponat 22.02.2024 Ne 77330);

- IIpukaza Munnpocsemenuss Poccun ot 22.06.2026 N 436 «O6 yrBepxaeHUH (heaeparbHOro
nepeyHsi y4eOHUKOB, JOMYUICHHBIX K MCIOJb30BAaHHUIO MPHU pean3allii UMEIOIIMX TOCYAapCTBEHHYIO
aKKpeIUTalMi0 00pa3oBaTeIbHBIX IMPOrpPaMM HAyaJIbHOIO OOILEro, OCHOBHOTO OOIIEro, CPEIHETro
o0miero 00pa3oBaHMs OpraHU3alUsSMHU, OCYILECTBISIOUIMMH O00pa30BaTEIbHYIO JEATENbHOCTh, H
YCTAQHOBJICHUH MPEJENBbHOI0 CPOKa MCIIOJIb30BAaHMS HCKIIOYEHHBIX Y4Y€OHMKOB M pa3paOOTaHHBIX B
KOMIUIEKTE ¢ HUMHU y4eOHbIX mocobuii» (3apeructpupoano B Muntocte Poccuu 22.07.2026 N 87563);

- Ilpukaza Munucrtepcrsa npocsemenus Poccuiickoit ®@enepanun ot 19.03.2024 Ne 171 «O
BHECEHMM M3MEHEHUIN B HEKOTOphIe IpuKa3sl MunucrepcTBa npocsenienus Poccuiickon denepanum,
Kacatomuecs (enepaibHbIX 00pa30BaTeNbHBIX IPOrPaMM HadyalbHOTO 0011ero 00pa3oBaHusl, OCHOBHOTO
oO1ero oopa3oBaHus U cpeHero obmiero oopazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- CII 2.4.4283-26 "CaHuTapHO-311IEMHOJIOTHYECKIE TPEOOBAHUS K OPraHU3aUsIM BOCIIUTAHUS U
oOyueHus, OT/bIXa U O3JIOPOBJICHUS JeTel U MoyIoAeKu" (YTBEp>KIEHBI MOCTaHOBIEHUEM [ JaBHOTrO
rocynapcTBeHHoro canutapHoro Bpada P® ot 02 urons 2026 r. Ne 19);

- CanlluH 1.2.3685-21 "I'urnennyeckrue HOpMaTUBBI U TPeOOBaHUS K 00eCTIEeUeHHI0 O€30MTaCHOCTH
u (unm) Oe3BpeAHOCTH Ui deroBeka (akToOpoB cpelabl oOuTaHMA" (YTBEPXKICHBI MOCTAHOBIEHUEM
['maBHOTO rOCymapcTBEHHOTO caHuTapHOTO Bpada Poccuiickoit deneparuu ot 28.01.2021 1. Ne 2);

- Ilopsiaka opraHu3alyu W OCYIIECTBICHHUS 0OOpa30oBaTeIbHOM JEATEILHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOrPaMMaM - 00pa30BaTEIHHBIM IPOTrPAMMaM HavyaIbHOTO 00IIEeT0, OCHOBHOTO
obmero u cpeaHero ooumiero oOpazoBaHus (YTBEpXkKIEH MpHKa3oM MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit @enepannn ot 22.03.2021 1. Ne 115, Bcrynaer B cuny ¢ 01.09.2021 r. u gelcTByeT 110
01.09.2027 r.);

- [locranoBnenus [IpaButensctBa Poccuiickoit @enepanun ot 11 oktsopst 2023 romga Nel1678 «O6
yrBepkaeHnn IlpaBun nOpuMeHeHHs  OpraHu3alMsIM{, OCYIIECTBISIIOIIMMH  00pa30BaTENbHYIO
NESTeNbHOCTh, 3JIEKTPOHHOIO OOYy4eHHs, JAUCTAHLMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMH IpH
peanu3ay 00pa3oBaTEIbHBIX IPOTPAMM;



- MP 24.0330-23.2.4 Twuruena pngered u TOAPOCTKOB. MeTOAMYECKHE PEKOMEHIAINHI
Mo 00eCMeYeHUI0 CaHUTAPHO-IMUIEMHUOJIOTHIECKIX TPeOOBaHUN MpU peann3anuu 00pa3oBaTeIbHBIX
MIPOrpaMM C MPUMEHEHUEM JIEKTPOHHOTO O0yUYEHUS U TUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH;

- YcraBa u nokanbHbIx akToB ' BOY rumuazuu Ne 271 Cankr-IlerepOypra;

- OcHOBHOIl ~ o0Opa3zoBaTelbHOW  HpOrpaMMbl  OCHOBHOro  oOmiero  oOpa3oBaHUS
I'BOY rumuazuu Ne271 Cankr-IlerepOypra.

[IporpaMMa Mo XMMUU Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrabieHHbIx B PI'OC OO0, a Takke Ha OCHOBE (eiepaIbHON pabodeil mporpaMMbl
BOCIUTAHMS M C YUETOM KOHIEMIMH IPENoAaBaHus yueOHOro npeamMera « XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma o xumuu AaéT MpeacTaBiIeHe O LeNsiX, 00Iel crpaTterud 00ydeHus, BOCIUTaHUS 1
pa3BUTHs O0YYaIOLINXCS CPEACTBAMHU y4eOHOTO MpenMeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, IpelyCMaTpUBaeT pacipeiesieHue ero no KjiaccaMm M CTPYKTYPUPOBAHME MO pasjesiaM U
TeMaM MPOrpaMMbl IO XUMHUH, OINPEIEISIeT KOJIMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKH
coJiepKaHusl, PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh M3YYEHUSI XUMHUU C YYETOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
OTIpe/IeTIsieT BO3MOXKHOCTH MpEeAMETa JJIsl pean3aluy TpeOOBaHU K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a Takxke TpeOOBaHHMU K
pe3ynbrataM 00y4YeHHs XMMHHM Ha ypOBHE IleJield M3ydeHHs IpeiIMeTa U OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON JIESATETLHOCTH 00YUYaIOMIEroCs TI0 OCBOCHUIO YUEOHOTO COIEPIKAHMS.

3HaHHEe XUMUU CIYXKUT OCHOBOM g (OpMUPOBAHUS MHPOBO33PEHUS O0O0YYaroIIerocs, €ro
MPEACTABICHUI O MaTepUAIbHOM EAMHCTBE MHUpPA, BAXHYIO pPOJb HrparoT (HOpMHUPYEMbIE XHUMHUEH
MIPEJICTaBJICHUSI O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B IPUPOJE, O IMMYTIX peLICHUS
I00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOU 1
9KOJIOTHUECKOH 06e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH I caMOpa3BUTHS W (HOPMUPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ o011ei 1 (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOPMHUPOBAHUE MBIIIJICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaroImnXCsi, HABHIKOB
WX CaMOCTOSITETTLHON Y4YeOHOU NesATETbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHHH,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B POGECCHOHATHLHON JesITENbHOCTH;

3HAKOMHUT CO CIEeNM(PUKON HAYYHOTO MBIIIUICHUS], 3aKJIaJIbIBAET OCHOBBI I[€JIOCTHOTO B3TJIs[a Ha
€MHCTBO PUPOJIBI u YeJI0BeKa, ABIISIETCS OTBETCTBEHHBIM 3Tanom
B (popMUpOBaHUY €CTECTBEHHO-HAYYHON TPAaMOTHOCTH O0Y4YarOIINXCS,;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30BaHNE 00ydaroInXCsl.

JlaHHbBIE HAIMpaBJICHUS B O0yYEHUH XUMHH 00eCIeUnBAIOTCS CIeU(UKON coAepKaHus yaeOHOTO
MpeaAMETa, KOTOPBIH SIBJISETCS MEJarornyecky aganTHPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKH XUMHUU HA
OnpeNIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTIO OOIIEro OO0pa30BaHHUS OpPHUEHTUPOBAH HA OCBOEHHUE
OOyYaIOIUMUCST CHUCTEMbI TEePBOHAYATBHBIX TOHATUH XHMHUHU, OCHOB HEOPTaHUYECKOW XUMHUH H
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CtpykTypa coaepkaHusl MPOrpamMMbl IO XUMHUH c)OPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/Aa K
e€ m3ydennto. CopepkaHue CKIAIbIBAETCS U3 CHCTEMBI TIOHITHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUI 0 XUMHUECKOH peakinu. O0€ 3TH CUCTeMbI CTPYKTYPHO OPTaHU30BAHBI 0 IPUHIIUITY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWM Ha OCHOBE TEOPETHUCCKUX MPEICTABICHUH PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— IpeACTaBlIeHU 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AYMIIUPUYECKHU MOJYUCHHBIX U OCMBICIIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEA0BATEIHHO OT OHOTO YPOBHS K IPYTOMY, BBITIONHSAA (GYHKIIMH OOBSCHEHUS

3



1 TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHHS U TOJYy4YECHHS
M3y4aEeMbIX BEUIECTB.

OcBoeHHe MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (hOPMHUPOBAHHUIO MPEICTABICHUS O XUMUYECKOM
COCTaBJIAIOLIEH HAYyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPHUPO/IbI, HEHHOCTHOTO OTHOLIECHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUsA B Hayke. V3yuyeHne XMMHHM IPOUCXOJUT C IPHUBJICUYECHUEM
3HAaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmaccy.

[Tpu u3y4eHnn XUMUU TPOUCXOIUT (OPMHUPOBAHNE 3HAHUIN OCHOB XMMHUYECKON HAyKH Kak 001acTi
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U KAK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajadya y4eOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XMMHUYECKUX
3HAHUW — BaXHEWIUX (AKTOB, TMOHSTHUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, TOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, S3blka HAayKd, B MPUOOIIEHMHM K HAyYHbIM METOAaM
MO3HAHUS TPU W3YYCHUU BEIIECTB M XHUMHUYCCKUX peakiuii, B (HOPMHPOBAHWH U PA3BUTUU
MO3HABATENbHBIX YMEHUN U MX MPUMEHEHUH B yueOHO-II03HABATEIbHONU M YyueOHO-HCCIIEeI0BATEIbCKON
JESTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOT0 OOpaIlleHUs ¢ BEMIECTBAMH B TOBCETHEBHOM JKMU3HHU.

[Ipu u3ydyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BAXKHOE 3HAYECHUE TPUOOpETH
TaKue LEeNH, Kak:

— (dopmupoBaHHEe HMHTEIUIEKTYalbHO pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIBHOMY NPUHSATHIO DPEUICHWH, CHOCOOHOW amamTHpOBaThCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJIIEHHOCTh OOydYeHHWs Ha CHCTEMAaTH4YecKoe npuoOmieHne oOydaromuxcs K
CaMOCTOSITENIFHOM TI03HABATENIbHOM JESITENbHOCTH, HAyYHBIM METOJAaM TO3HaHHs, (OPMHUPYIOLIIM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieyeHHe yCIOBHUM, CHOCOOCTBYIOIIUX MNPUOOPETECHUIO OOYYAarOIIMMHCS  OIbITa
pa3sHOOOpa3HON AEATENbHOCTH, TO3HAHWUS W CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMUHBIX BUIOB JESATEIbHOCTH,

— (opmupoBanue o0mel QyHKIMOHATIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH U OLICHUBATD SIBJICHHS OKPYKAIOIIETO MUPA, UCIIOIb3YsI 3HAHUSI U OIBIT, MOJTYyYCHHbBIE
MPU U3YYCHUU XUMUU, TPUMEHATh UX TPH PElIEHWU MPOOJeM B MOBCEIHEBHOW JKU3HU U TPYIOBOM
NEATEIIbHOCTH;

— ¢opMupoBaHUEe y OOYYAIONIUXCS TYMAaHUCTUYECKMX OTHOIICHUM, TMMOHUMAHHS II€HHOCTHU
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU AKOJIOTUYECKH I1€1IeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
NEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 370POBbs U OKPYKAOIIEW PUPOTHON CPENBL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOIIO W CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUEIOBEUECKHUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBbIOOpPY Mpoduiis u
HAMPaBIEHHOCTH JAIbHEUIIET0 00yYeHUSI.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX ISl M3y4EHUS XHMUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68 wacoB (2
gaca B HEJICITIO).

COILEPKAHUE OBYYEHUSA
8 KITIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUU B KM3HM 4YEIIOBEKAa. XMMHS B CUCTeMe HayK. Teia W BeliecTsa.
dusnueckre CBOMCTBA BELIECTB. ArperarHoe coctostHue BemecTB. [loHsATHEe O MeToAax MO3HAHUS B
xuMun. Yucreie BemecTBa U cmecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHX 3eMeHTOB. IIpocTeie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (popmyrna. BaneHTHOCTP aTOMOB XUMHYECKHX JJEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemiecTB. OTHOcCHUTENbHAs aToMHas Macca. OTHOCHTENbHAs MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XMMUYECKOT'0 DJIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MomsipHas macca. B3anMOCBS3b KOJIMYECTBA, MACChl U 4HUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COCAMHEHHH.



@u3nuecKkrue U XUMMUYECKUE SBJICHHS. XUMHUUYECKAsl peakuus U €€ MPU3HAKH. 3aKOH COXPAHECHUS
Macchl BellecTB. XHUMHUYecKHe YypaBHeHUs. Knaccupukanus XUMHUYECKHX peakuuil (coeanHeHwus,
pasNioKeHUs, 3aMeleHUs, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY10i, TpaBHiaMu paboOThI B Ja00paTopuu U npuéMamu o0paieHus
c 7nabopaTOpHBIM O0OpYyAOBAaHHEM, H3yYCHHE U ONUCaHWe (UIUYECKUX CBOICTB 00pasIoB
HEOpPraHMYECKUX BEIECTB, HaOmoaeHue ¢u3ndeckux (TUIaBIeHUE BOCKAa, TasHUE JIbJla, pacTHUpaHUE
caxapa B CTyIIKE, KUIIECHHE U KOHJECHCALKs BOJIbl) U XMMUUYECKUX (TOPEHUE CBEUH, IPOKAIMBAHUE METHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCJIOTOW) sBJIEHUM, HAOIIOJEHHE M ONHUCaHUE MPHU3HAKOB
MPOTEKAaHU XUMHUECKUX peakluil (pa3iokeHue caxapa, B3auMOICHCTBUE CEPHOIM KUCIOTHI C XJIOPHIOM
Oapusi, paznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kelle3a ¢ PACTBOPOM COJTU
meau (1), n3yuenue crioco0oB pa3aeneHus: cMeceil: ¢ MOMOIIbIO MarHuTa, pUIbTpOBaHuE, BhIMIApUBaHUE,
IUCTUILUISAIMS, XpoMaTorpadus, MPOBEACHUE OYMCTKHA IOBAPEHHOW COJH, HAOJIOJACHWE WU ONHCAHHE
pe3yiabTaTOB IPOBEIEHHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE Mojenen
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpO/ia B IPUpoAe, GU3NYECKUE U XUMUYECKUE CBOMCTBA (peakiuu ropenus). Okcunsl. [Ipumenenue
kuciaoposa. CrocoObl MMOJIy4eHUs KUCIOpoJa B JIabopaTOpuUM U IMpoMblIuieHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MoIu(pUKaIHs KHCIOPO/a.

TermoBoit  3pdexT XUMHUYECKOH peaknuHu, TEePMOXMMHUYECKHE YpaBHEHHs, OJK30- |
SHIOTEPMUYECKHE peakuu. TOIIMBO: yroib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE MTapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — snemeHnt u mpocrtoe BemiecTBo. Haxoxxaenue Bojopona B mpupojne, ¢puznyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oTy4deHusl. Kuciors! u comu.

MosnsipHblil 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckune cBoCTBa BOJbl. Bosa kak pactBoputens. PacTBopbl. HackllleHHbIE 1 HEHACHIIIIEHHbBIE
pactBopel. PacTBOopuMOCTh BemliecTB B Boae. MaccoBast 10l BEIIECTBA B PAacTBOpe. XHMUYECKUE
cBoiicTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B MpUpPOJE U B KU3HU uyeroBeka. KpyroBopor Bonbl B
pupoje. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOAHBIX BOJ.

Knaccupukanus  Heopranmueckux  coeauHeHud. Oxcuapl.  Kraccudukanus — OKcHJoB:
cosieoOpa3zymomne (OCHOBHBIE, KHUCJIOTHBIE, am(oTepHble) U HeconeoOpasyrome. HomeHknaTypa
okcu10B. duU3nuecKkre U XMMUUYECKre CBOcTBa okcru0B. [loydyenne okcuaoB.

OcHoBanus. Knaccudukanusi ocHoBaHU#: MIENOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydyeHre OCHOBaHUI.

Kucnotsl. Knaccudukamus kucnotr. Homenknarypa kucnor. @usndeckie 1 XUMHUECKHUE CBOMCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [loyyenue kucnor.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMu4yeckue cBoiicta coseil. [lomyuenue coneil.

I'enernueckas cBs3b MEXKAY KJacCaMM HEOPTaHMYECKUX COECTUHEHHH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/esieHue COJepXKaHUs KUCIOpoJa B BO3AyXe, IOJy4yeHHe, cobupaHue,
pacrio3HaBaHME U U3yYE€HHE CBOMCTB KHCIOPO/a, HAOII0eHNE B3aUMO/ICHCTBHUS BEILIECTB C KUCIOPOA0M
U YCIIOBUSI BOSHUKHOBEHHUS U MPEKpaIleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMyu OKCHUJIOB U
ONMCaHME MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pACMO3HABaHWE M HU3yYEHHE CBOHCTB BOJAOpOJA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcumom Meau  (II)  (Bo3mMoOKHO —HMCIONB30BaHUE
BUJIEOMaTEPHAaJIOB), HaOII0IeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOEHHOCTEH
pPacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO, NMPUTOTOBIIEHHE PACTBOPOB C OMNpeNeIEHHON
MacCOBOH J0JI€¥ pacCTBOPEHHOIO BEIIECTBA, B3AUMOAECUCTBHUE BOJIBI C METAJITIaMH (HATPUEM U KaJIbIIEM)
(BO3MOKHO HCIIOJIb30BAaHME BHJIEOMATEPHAIIOB), HCCIIEIOBaHUE OOpa3llOB HEOPraHMYECKHUX BEIIECTB
Pa3NIUYHBIX KJIaCCOB, HAOMIOIEHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PacTBOPAxX KHUCJIOT U ILIENIOueH,
n3ydeHue B3auMmoeicTBus okcuaa meau (II) ¢ pacTBOpoM CepHON KHCIOTHI, KHCJIOT ¢ METaJlJlaMH,
peaxkuuii HeHTpaau3aluy, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJJHOTO METalIa APYTUM



W3 pacTBOPA COJIM, PELICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelime Kiacchl HEOPraHUYeCKUX
COCIUHECHUID.

IMepuonuveckuii 3akon u Ilepuoguyeckass cucrema xuMudeckux i3viementos Jl. M.
MenpeneeBa. CrtpoeHue aToMoB. XHMMH4YeCKas CBA3b. (OKHCIHUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBpie MOMBITKH KIacCU(DUKAIMM XUMUYECKUX 3JEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHBIC METaJUIbl, TaJOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[Tepuonuueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux sneMeHtoB [. M. Menneneena.
Kopotkonepuoanas u qmuHHONepuoaHas ¢hopmbl [leproandeckoit CHCTEMbI XUMUUYECKHUX J1eMEHTOB /1.
N. Menneneesa. Ilepuoner u rpynmsl. @U3ndecKuid CMBICH ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIbI SJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3otombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0oouek aTomMoB MepBbIX 20 xumudeckux saeMeHToB [lepuomudeckoit cucremsl J[. 1. Menaeneena.
XapakTepUCTHKa XHMMHMYECKOIO DJJE€MEHTa 10 ero mnonoxeHuto B Ilepmomnueckoin cucreme [l
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajadyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue llepuoamueckoro 3akona u Ilepmoanueckold CHCTEMbl XUMHYECKHX 3JIEMEHTOB ISt
pa3BuTHUs Hayku U npakTuku. [. . MenzaeneeB — yu€HbIi U TpaXkIaHMH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJISIpHAsE M HEMOJISIPHAs) CBS3b. DJIEKTPOOTPULIATEILHOCTh
XHUMHYECKHX 31eMeHTOB. MloHHAas CBS3b.

Crenenp okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporecchl OKHUCICHHS U
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

M3y4YeHHe 00pa3lloB BEIIECTB METAJIOB MU HEMETaJIOB, B3aWMOJACWCTBHE THAPOKCUAA IIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, MPOBEIECHNE OMBITOB, WILTIOCTPUPYIOUINX MPUMEPHI OKUCITUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Meoscnpeomemmnwie ceasu

Peanuzaius MeXnpeaMeTHBIX CBSA3€H MPU M3YUYEHHHM XMMHUU B § KJIacCe€ OCYUIECTBISIETCS depes
HCIIOJIH30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK U TMOHSATUH, SIBJISIONINXCS CUCTEMHBIMHU
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3, CHHTE3,
KIaccuuKanus, NepuoAnYHOCTh, HAOIIOeHHE, YKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHHE.

duznka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM/I, U30TOIIbI, PAIMOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TeJIO, 00BhEM, arperaTHOE COCTOSHHE BEIeCTBa, Tas,
(bu3nUYecKre BETMYUHBI, €IMHUIIBI H3MEPEHHUs, KOCMOC, TIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpocdepa, MHHEpaANbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.
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BemecTBo 1 XMMH4YecKas peakius

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux siaeMmeHToB [[. M. MeHneneesa.
Ctpoenue aToMoOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XHMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kajus, Kalbl[Usi M HUX COEAMHEHUHM B COOTBETCTBUMU C IIOJOKEHHEM OJJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUJIbI XUMHUECKOU CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIMXCA K pa3jiMuyHbIM KjaccaM HEOPraHMYEeCKUX COCIUHEHUH, TEeHETHYecKass CBS3b
HEOPraHUYECKHUX BEILIECTB.



Knaccudpukanus XuMHUECKMX pEaKIUil MO pa3iIuyHbIM MpHU3HAKaM ([0 YHUCIYy MU COCTaBy
YYaCTBYIOLIMX B PEAKLMU BEUIECTB, MO TEIIOBOMY 3((}eKTy, M0 M3MEHEHHUIO CTENEeHEH OKUCIICHHS
XUMHUYECKHUX 3JEMEHTOB, MO0 OOpaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- U IHAOTEPMHUUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTre o ckopoctTu xumMudecko peakuuu. [TonsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstue o karamusze. Ilonarue o
XUMHUYECKOM paBHOBecHU. (DaKTOphI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW PEAKLUHU U TMOJOKECHHE
XUMHUYECKOTI'O PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLUU,  DJIEKTPOHHBI  0amaHC  OKHUCIUTENbHO-
BOCCTAHOBUTENBHOMN peakuuu. COCTaBICEHHE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCONUALMN. DIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTHOHBI, AHMOHBI.
MexaHu3M Auccoluaniy BEUIECTB C Pa3IMuHbIMU BUJAMH XUMHUUYECKOH cBA3H. CTeneHb JUCCOLUAIUU.
CunbHbIe U cllabble JIEKTPOIUTHIL.

Peakuuu uOHHOro oOMeHa. YCIIOBUS MPOTEKAHMsI pPEaKUMi HOHHOrO OOMEHa, IIOJHBIE H
COKpallléHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOWCTBa KHCIIOT, OCHOBaHMM M COJIEM B CBETE
MPEACTABICHUI 00 JIEKTPOIUTHYECKON aucconmanuu. KadectBeHHble peakiuu Ha MOHBL. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB U
HeMeTaioB (rpadura ¥ anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHs), UCCIEAOBaHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOW peakIuud OT BO3JACHCTBUS  pa3NuYHBIX  (AKTOPOB, HCCIEIOBAHUE
AJIEKTPONPOBOJHOCTH PAaCTBOPOB BEILIECTB, IpolLecca JUCCOLMALUU KHUCIOT, LIeNo4Yed U cojei
(BO3MOYKHO HCIIOJIb30BAaHKHE BHUJIEO MATEPUANIOB), MPOBEACHHUE ONBITOB, HILIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUS PEAKIMii HOHHOTO OOMeHa (00pa3oBaHME OCAJKa, BBIICICHHE Tra3a, 0Opa3oBaHUE BOJBI),
OIIBITOB, MJUTIOCTPUPYIOLIMX PUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakLuil (rOpeHne, peakiiuu
pa3ioKeHUs,, COEIMHEHUs), pacllo3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX
peaKkluil Ha MOHBI, pEHICHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl M MX coeIMHEHUSA

OOmiast xapakTepUCTHKa TanoreHoB. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTEPHbIE CTENEHH
okucsenus. CtpoeHne U pU3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — raJOreHoB. XMMHUUYECKHE CBONCTBA
Ha IpuMepe xJiopa (B3auMoJIeicTBUE C MeTaJIaMu, HeMeTallJIaMH, 1iesiouamMu). XiaopoBoopo. ConsiHas
KHMCIIOTa, XMMHUYECKHUE CBOMCTBa, IMOJIydeHUE, NMpUMeHeHue. JleficTBue Xjopa M XJIOpPOBOAOpOJAa Ha
OpraHM3M 4esoBeKa. BakHele XJI0pUIbl U UX HaXOKIEHHUE B IPUPOJE.

OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbBIE
crereHd okucieHus. CTpoeHue U (U3UYECKUE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa M CEpBhI.
AmnoTponHble  MOAM(UKAIIMK KHUCJIOpPOJa U cepbl. XUMHUYECKHe CcBoOMCTBa cepbl. CepoBoaopos,
CTpoeHue, pU3NUecKue 1 XUMUIecKre cBoicTBa. OKCHIBI cephbl KaK NMPEICTaBUTENN KUCIOTHBIX OKCH/IOB.
Cepnas kuciora, pU3MUECKUE U XUMHUYECKHE CBOMcTBa (00IIMe Kak MpPEeACTaBUTENs Kjlacca KUCIOT U
cneunpuyeckne). XUMUUYECKUE PEAKIIMH, JIeXKAalde B OCHOBE MPOMBIIUIEHHOTO croco0a MOoIydYeHus
cepHOM KUCIOTHL. [IprmeHenne cepHoil KUcaoThl. CoM CEpHOM KHUCIOTHI, KAUECTBEHHAS] PEAKUHs Ha
cynbdar-uoH. HaxoxieHune cepsl ¥ €€ CoelMHEHUH B IPUPOJIe. XUMHUECKOE 3arpsi3HeHNE OKpYy Karoen
Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE 0XKIHU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mrast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE
CTENIEHH OKHUCJIEHUS. A30T, PacCHpOCTpaHEHHWE B MpHpoJEe, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mpupone. AMMHak, ero (u3MYecKue M XHMUYECKHE CBOWMCTBA, MOJy4yeHUE U
npuMeHeHre. Conu aMMOHHUS, UX (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbl aMMOHHUS. A30THas KUCJIOTa, €€ mojlyueHue, Gu3ndeckue U XMMUYECKHUe CBOMCTBA
(oOmme Kak MpEACTaBUTENs Kiacca KUCIOT M crernuduueckue). Mcmonb3oBaHue HUTPATOB U COJEH
aMMOHHS B KauyeCcTBE MHUHEPAJbHBIX yHOOpeHHil. XHMHUYECKOe 3arpsA3HEHHE OKPYKAIoIIEeH Cpelbl
COCMHEHUSMH a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MOYBBl M BOAoEMOB). Docdop,
ajutoTpornHbie Moaudukanuu docdopa, ¢uznueckue u xumudeckue cpoiictBa. Okeun pocdopa (V) u
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dbochopHas kucioTa, GU3NIECKUE U XMMHUUYECKHE CBOMCTBA, monydeHue. VcnonpzoBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX yI0OpEHUH.

O6mras xapakTepucTuka 3eMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
CTETIEHH OKUCIICHUS. YTIEepO/], AJLIOTPOIHbIE MOAN(DUKALIUH, PACIPOCTPAHEHUE B IIPUPOJIE, (PU3NUYecKHe
U XUMUYeckue cBoicTBa. Ancopobums. Kpyrosopor yriepona B mpupoae. OKcuibl yriiepoja, UX
¢u3nyeckre ¥ XMMHYECKUE CBOMCTBA, ACWCTBUE HA KXHUBBIC OPraHU3MBI, MOJTY4YEHHUE M MPUMEHEHHE.
DKoJoru4eckue mpoodsieMsl, CBA3aHHbIE ¢ okcuaoM yrieposaa (IV), runoresa rnodaabHOTO MOTETIICHUS
KJIMMarTa, MapHUKOBBIA 3P eKT. YTonbHas KUCIO0Ta U e€ CONM, UX (pU3nUecKue U XMMUYECKHEe CBOWCTBA,
noyiyueHue U npuMmeHenue. KauectBenHas peakuus Ha kapOoHaT-uoHbI. Vcnonp30BaHue kapOOHATOB B
ObITY, MEIUILIMHE, IPOMBILUIEHHOCTH U CEIbCKOM XO3SICTBE.

IlepBoHayasibHbIE TOHATHS 00 OpraHUMYECKHUX BELIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH,
3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, INIMLEPHH, YKCycHas Kuciota). [IpupoiHbie HCTOUHUKH YTIIEBOAOPOIOB
(yromp, mpupogHBIA Ta3, He(Tb), MPOAYKTHl HUX TNepepadboTku (OeH3WH), MX pO’b B OBITYy H
poMbIIIeHHOCTH. [IoHsATHE 0 OHONOrHUecKy BaXKHBIX BEILIECTBAX: JKUpax, OelKax, yrieBojax — U MX
pOJIu B )KM3HM uesloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUH.

Kpemuuii, ero gusnyeckue U XUMUYECKHE CBOWCTBA, MOJy4deHHe U npuMmeHeHue. CoeqTuHeHUs
KpeMHusi B mpupozae. OOume mnpencraBieHuss o0 okcune kpemHus (IV) m kpemHHEBOH Kuciore.
Cunukatel, UX HUCIIOJIb30BaHUE B OBITY, B MMPOMBIIUICHHOCTU. BaxkHelne cTpouTenbHble MaTepHAabl:
KepaMuKa, CTEKJIO, IIEMEHT, O€TOoH, kene300eToH. I[IpoOiieMbl ©6e30MacHOr0  UCIOIB30BaHUS
CTPOMUTENbHBIX MaTepUaIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0O0paslloB HEOPraHMYEeCKHX BEIECTB, CBOWCTB COJSHOW KHUCIOTBI, HpPOBEICHHE
KAueCTBEHHBIX PEAKIU Ha XJOPUA-UOHBl U HAONIOACHHE IPU3HAKOB HX IIPOTEKAHUS, OIbITHI,
oTpaxamiiue (QU3NYecCKue W XUMHUYECKHE CBOMCTBA TaJOT€HOB U HX COEIUWHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BMJIEOMATEPUANIOB), O3HAKOMJIEHHE C 00paslaMu XJIOpPUAOB  (TaJIOT€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOKHO HMCIIOJIb30BaHUE BUJIEOMATEPHAIIOB),
HabJo/leHue mporecca oOyriauBaHuUs caxapa Moj JEHCTBHEM KOHILIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI,
M3y4eHHe XUMHUYECKHUX CBOUCTB pa30aBIeHHOM CepHON KMCIIOTHI, TPOBEJCHUE Kau€CTBEHHOM peakiui Ha
cyiab(paT-uoH U HaAOJII0JeHHE NMpU3HaKa €€ MPOTEeKaHHs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHU
a3ota, ¢pochopa U UX COeAMHEHUI (BO3MOKHO UCIOIb30BAHNE BUIEOMATEPHAIIOB), 00pa3iaMM a30THBIX
u GochopHBIX yIOOpEeHHH, MONTydeHHEe, COOMpaHHe, paclo3HaBaHWE W W3y4YeHHE CBOICTB aMMHUaka,
NIPOBE/ICHUE KAuyeCTBEHHBIX pEaKkUMid Ha MOH aMMOHHSA M (ochaT-MOH M HU3Y4YE€HHE NPU3HAKOB MX
MPOTEKaHUs, B3aUMOJEHCTBHE KOHILEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YyUEHUE MOJENel KPUCTANIMYECKUX PeIEToK aamasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE C ITPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTHBOra3a, NoJy4eHue, COOMpaHue, paclo3HaBaHUe U U3y4yeHHE CBOMCTB YIJIEKHCIOTO
rasa, MpoBeJIEHUE KaueCTBEHHBIX peaklUii Ha KapOOHAT M CUJIMKAT-MOHBl U M3y4YEHHE MPHU3HAKOB HMX
IIPOTEKAaHHs,  O3HAKOMJIEHME €  MPOAYKLUMEH  CHIMKATHOM  IPOMBILUIEHHOCTH,  PELIECHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHel1e HeMeTalIbl U UX COeIUHEHUS.

Metanibl M MX COeIMHEHUS

OO0masi XxapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METaJUIOB HAa OCHOBAaHUHU UX IOJIOKEHUS B
Ilepuoanueckoit cucreme xumuueckux eMeHToB JI. M. MenzneneeBa u crpoenust atromoB. CTpoeHue
MeTaJlIoB. MeTtayinyeckasi CBA3b U METANIMYECKasi KpUCTAJUIMYEcKash peIérka. DIeKTPOXUMUYECKUI
psAa HampsbkeHHM MeTayioB. Du3MUecKMe M XHMMHUYECKHe cBoicTBa MerayuioB. OOmmue crnocoOsl
nosiydueHusi MetaysioB. [IoHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBbl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpPOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounble MeTambl: ToNokKeHWE B Ileproguyeckoil cUCTEME XHWMHYECKHX 3JIEMEHTOB JI.
W. MennieneeBa, CTpo€HUE X aTOMOB, HAXOKJEHUE B Npupoze. PU3NYecKue 1 XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUAbl U TUAPOKCUABl HATpHUs U Kanus. [IpumMeHeHHE IIEeT0YHBIX
METAJIJIOB U UX COEAVHEHUH.

[[lenoyHO3eMENBHBIE METAJUIBI MarHu W KalblMi: TojokeHue B llepuoandeckoi cucreme
xuMHu4ueckux anemeHToB [1. 1. MenneneeBa, cTpoeHHe UX aTOMOB, Hax0XkAeHUE B ripupoae. dusnueckue



U XMMHYECKHE CBOWCTBAa MarHus M Kaiblus. Bakueimme coenuHeHUs KanblLMs (OKCUA, THIPOKCH],
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amromunuil: nonoxxkenue B [lepuonnueckoi cucreme xumuuyeckux 3aeMeHToB [[. . Menneneesa,
CTPOCHHUE aToma, HaxoXJaeHue B mnpupoje. Dusznueckrue MU XUMUYECKHE CBONCTBA aAJIIOMUHMUSL.
AmM@oTepHbIe CBOICTBA OKCHJIA ¥ TUIPOKCHA ATTIOMUHUS.

Kenezo: nonoxenne B Ilepronnueckoi cucreme xumuueckux anemeHtoB [[. M. Menneneena,
CTPOEHHE aTOMa, HaxXOXAeHue B npupone. Puznueckue W XUMHUYECKUE CBOMCTBa kene3a. OKCHIBI,
ruapokcu bl u conu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U MOJITyYSHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3l[aMH METaUIOB U CIUIaBOB, UX (U3NYECKUMH CBOWCTBAMHU, U3YyYEHUE
pPE3YNIbTaTOB KOPPO3UM METAIUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbIUs U HATPUs C BOJIOM (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHUs Kejle3a B KUCIOpoae (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMil HAa MOHBI: MarHus,
KaJIbIWsl, TFOMHUHMS, MHKA, xkene3a (11) u xxenesa (I11), menu (I1), HaGmroieHUE U OTIMCAHUE TTPOIIECCOB
OKpalllMBaHUsl IUJIAaMEHH HOHAMH HaTpusi, Kajausd U Kajblusd (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THAPOKCHU/IA ITUHKA,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COCUHEHUSD.

XuMHus H OKpYKaloLas cpeaa

BemiectBa u Marepuainsl B IOBCEITHEBHOM )KM3HU 4YeloBeKa. bezonacHoe ucnonb30BaHUEe BELIECTB
1 XUMHYECKUX peaknuid B ObITy. [lepBasi moMOIs TPH XUMHUYECKHUX 0KOTaX U OTPABJICHHUSIX.

XuMUYecKoe 3arpsi3HEHHE OKpYXKarolleil cpensl (mpenenbHas AOMYyCTHMAas KOHIIGHTPAIHs
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuii Ixcnepumenm:

n3y4yeHue o0pasioB MaTepraoB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJMMEPHBIE MATEPUAIBI).

Mesicnpeomemmnie céasu

Peanuzarust MeXnpeMeTHBIX CBS3€H MPU M3YUYCHUH XHUMHHU B 9 Kilacce OCYIIECTBIISIETCS depes
MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHSATHMA, SBISIOLUINXCS CUCTEMHBIMU
JUTSL OTJIETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTecCTBEHHO-HAYUHbIE TOHATHSA: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHUSI, aHAIIU3, CHHTE3,
KJ1accuukanusi, MepuoANIHOCTh, HAONIIOJICHHE, IKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb,
SIBIIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHS, MaTePHAIIBL.

dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI, PAIMOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUN 3apsll, MPOBOJHUKH, TOIYNPOBOIHUKHU, UINEKTPUKH, (OTOIIEMEHT,
BEIIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, Tra3, pacTBOpP, PACTBOPUMOCTb,
KpUCTAJITUYECKasl pemiéTka, CIjiaBbl, (U3MYECKHE BETUYHMHBI, €IUHUIBI W3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢otocunTe3, aApixanue, Ouocdepa, OSKOCHUCTEMA, MHHEPAIbHBIE YyIOOpEHHS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIILHBIE BEIIECTRA.

l'eorpadus: armocdepa, rumpocdepa, MHHEpaANbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTaThl OCBOEHUS MMPOTPAMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUs TOCTHTAIOTCS B
XoJle OOyueHUs] XMMHHU B €IUHCTBE Y4eOHON M BOCIUTATEIBHON AEATEIHLHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMA POCCHUCKHMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMU I[€HHOCTSIMU,
MIPUHSITHIMU B OOIIECTBE MPaBUIAMH U HOPMAaMHU TIOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3AIUHN 00yUJarOIINXCS.

JIMYHOCTHBIE PE3YyNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:



LIEHHOCTHOTO OTHOUICHHS K OTEYECTBEHHOMY KyJIbTYpHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJIe/INI0, TOHUMAaHUs 3HAYeHUS! XMMUYECKON HayKH B KU3HU COBPEMEHHOT'O OOIECTBa, CIIOCOOHOCTH
BJIaJIeTh JOCTOBEpPHOM MHpOpManueil O NepeAoBbIX JOCTMXKEHUSX W OTKPBITUAX MHMPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABIECHHS O COLIMAJIBHBIX HOpMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOILIECTBEHHO IIOJE3HOH, Yy4eOHOUCCIIEA0BaTENIbCKOM,
TBOPYECKON M JPYruX BUAAX JEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpPA3HOW COBMECTHOM JEATEILHOCTH
IPU BBIOJHEHUN Y4eOHBIX, [O3HABATEJIbHBIX 3a7a4, BBINOJHEHHUM XHUMHYECKUX HKCIEPUMEHTOB,
CO3JIaHMM Y4EOHBIX NPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOLIM B IpOLECCe 3TOU
yueOHOH JesITeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHWE U TOCTYIKHM CBOMX TOBapUIICH C
MTO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIECTBE M XUMUYECKOW PEAKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIINE OCHOBY JUIsl IOHUMAHUS CYITHOCTH Hay4yHOU
KapTUHBl MHpa, MPeJCTaBIeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX
4eJI0BeKa C MPUPOJHON Cpesloil, O posi XMMHMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

[I03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHbIE HA [TOJyYEHHE HOBBIX 3HAHUH 110 XMMHUHU, HEOOXOJUMBbIE
iss OOBSICHEHHsT HAONIOZAEMBIX IPOIECCOB U SIBJICHUH, IO3HABaTENbHOW, WH(POPMALMOHHOW H
YUTATENIbCKOM KYJbTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSITEIbHON PabOThl ¢ y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O U IIO3HAHUIO, JIIOOO3HATEIBHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOW M HCCIEAOBATEIbCKOM JEATEIBbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LICHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 *U3HU, OCO3HAHUE IOCIEICTBUN U HENPUSATUE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTHUKOB, KYpEHHS ), HEOOXOIMMOCTH COOIIOIEHUS MTPpaBmil 0€301MaCHOCTH TP 00pallieHUN
C XUMUYECKUMHU BEIIECTBaMU B OBITY U PEAIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPaKTUYECKOMY M3YyUEHUIO Mpodeccuii u Tpyna pa3iMuHOro pojia, yBakeHUe K TpyAy U
pe3ysipTaTaM TPYAOBOM JEATEIBHOCTH, B TOM UYHMCJIE Ha OCHOBE IPUMEHEHUS NMPEIMETHBIX 3HAHUU I10
XUMHH, OCO3HAHHBIM BBIOOP HMHIUBUIYaIbHOW TPAaEKTOPUM MPOJOJKEHHUsS] 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH,
yCHenrHo mpodecCHOHaTbHON JEeATEeIbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) 9KOJIOrNYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€JecO00pa3HOe OTHOLIEHHE K NMPHUPOJIE KaK UCTOYHHKY >KU3HU Ha 3emiie, OCHOBE
e€ CyIlecTBOBaHUs, TOHUMAHUE LIEHHOCTH 3/I0pOBOT0 U O€30MacHOro o0pasza KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY WU TCHUXWYECKOMY 3/I0pPOBBIO, OCO3HAHHWE IEHHOCTU
coOmoieHus mpaBuil 0e30MacHOro IMOBEACHMS MpU paboTe ¢ BELIECTBAMH, a TaKK€ B CUTYalMsX,
YTPOXKAIOUIUX 3I0POBBIO U XKU3HU JIFOJIEH;

CIIOCOOHOCTH NPHUMEHSTH 3HAHUS, MOJydaeMble NpPU HM3YyYEHUM XUMHHM, JUISl pelleHus 3anaad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPENOM, JUIsl MOBBIIEHHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPHI,
OCO3HaHHUs TJ00AJBHOTO XapakTepa SKOJOTMYECKHUX MpoOJieM M IyTed HX pelleHUs MOCPEICTBOM
METOJIOB XMMHH, DKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATbCS UM B IIO3HABATEIIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMble I (OPMHUPOBAHUS
MHUPOBO33pEHUS OOIICHAyYHbIE MMOHATUS (3aKOH, TEOPUsl, IPUHLIUI, TUTIOTE3a, (PaKT, CHCTEMa, MPOILIECC,
HKCHEPUMEHT M JAPYroe.), KOTOpble HCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IpeaMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIETOCTHON HAYYHOM
KapTMHE MHpa, U YHUBEpCaJbHble y4yeOHble JEWCTBUS (IIO3HABAaTEIbHBIE, KOMMYHHKATHBHBIE,
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pEryIATUBHBIE), KOTOpble OOecneuyrnBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU NeSTEIBHOCTH.
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIOJIb30BATH MPUEMBI JIOTHUECKOTO MBILUIEHUS IPU OCBOCHUM 3HAHMN: pPACKpbIBATh
CMBIC]T XUMUYECKUX MOHSATUHN (BBIAEIATHh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
OPYTUMU TIOHSTUSIMHU), MCIIOJNB30BATh TMOHATUS Ui OOBSICHEHMS OTACNbHBIX (DAKTOB M SIBICHUH,
BBIOMpATh OCHOBAHUS M KPUTCPUU TSI KJIACCH(PHUKAIIUN XUMHYECKUX BEIIECTB U XUMUYECKHUX PEaKIn,
YCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTAMU HM3y4YEHHS, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1e1aTh BHIBOJBI U 3aKIIOYCHHUS;

yMEHUE TMPUMEHATh B TMPOIECCe IMO3HAHUS TOHATUS (NPEAMETHbIE M METaIpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMUU, TPEOOPa30BbIBAThH HNIMPOKO MIPUMEHSIEMbIE
B XMMHUU MOJCIBHBIC MPEACTABIICHUS — XUMHYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKass popmysa u
ypaBHEHHE XMMHUYECKOM peakiuu — MpU peUIeHHH Y4eOHO-TIO3HABATENIbHBIX 3aJad, C Y4E€TOM STHX
MOJICJIbHBIX TPEJCTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKK H3y4aeMBbIX
O0OBEKTOB — XHMHUYECKUX BEIIECTB U XUMHUYECKHX pEaKUWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIICACTBEHHBIE CBSI3H M MPOTUBOPEUHNS B M3y4aeMbIX MPOIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

yMEHHE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B
KAauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUNOTE3bl IO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUMH;

MpUOOpeTeHHe OMbITa MO I[UJIAHUPOBAHUIO, OPTaHU3AalMM U TPOBEICHUI0 YYCHUUYECKUX
HKCIEPUMEHTOB, yYMEHHE HaONI0aTh 3a XOAOM HpOIecca, CAMOCTOSTENHFHO IPOTHO3HPOBATH €ro
pe3ynbrat, GopMmynupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIISATH OTYET O IPOJICTAHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, AHAIM3UPOBATHh U UHTEPIPETUPOBATH MHPOPMAIIUIO PA3TMYHBIX BUAOB U (PopM
MPEACTABICHUS, MOTYYaeMYIO U3 Pa3HbIX UCTOUYHUKOB (Hay4HO-TIOMYJIApHAs JUTEpaTypa XUMHUECKOTO
coJiepKaHusl, CIIPaBOYHBIEC MTOCOOUS, pecypchl IHTEepHETa), KPUTHUECKH OIEHWBATh TPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE TPHUMEHSTh PA3IMYHbIE METOJbl W 3allpochl MpPHU TOUCKE WM 0TOOpe WHMOpPMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX JJS BBIMOJTHEHHUS YYEOHBIX U TO3HABATENBHBIX 3a]ad
OTpeNeEHHOr0 THUIA, NPHOOPETEeHHE OMbiTa B O00JacCTH HMCHOJB30BaHUS WH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJQJCHUE KYJIbTYpOl aKTHUBHOTO WCIIOJNb30BAHUS PA3TUYHBIX
MMOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (pOopMy MpeacTaBieHus uHGoOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXHBIMH CXEMaMH, IuarpaMMamu, JIpyruMHu QGopmamMu
rpa@uKu ¥ UX KOMOMHAIUSIMU;

YMEHHE UCTI0Ih30BaTh U aHATTM3UPOBATH B MPOLIecCe YUeOHOM U UCCIIeI0BATEIbCKON IeATeThHOCTH
MH(pOpPMAINIUIO O BIWSHUHM TMPOMBIIIIEHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSTHHE
OKpY>Karolel NPUPOJHON CPEBL.

KoMMyHuKaTHUBHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yYMEHHUS 3a7]aBaTh BOMPOCHI (B X0/1€ Inajora u (W) TUCKYCCHH) IO CYIIECTBY 00CYXK/1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHUS TIPEITIOKCHHON 3a/1a4u;

YMEHUSl TMPEACTaBIATh IMOJIYYEHHBIE PE3YJIbTAThl MMO3HABATEIBHOW NEATEIbHOCTH B YCTHBIX M
MUCBbMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIMIO0 Pe3yIhTAaTOB BBITTOJHEHHUS XUMHUYECKOTO JKCIIEPUMEHTA
(mabopaTopHOro OmbITa, J1a0OpaTOPHOW pPabOTHl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TMO3HABATEILHON W
UCCIIEIOBATENbCKON JESTEIbHOCTH NPU PEIICHUH BO3HHUKAIOUIMX MpoOjeM Ha OCHOBE Yy4éTa OOIIMX
WHTEPECOB M COTJIACOBaHUs TO3WIMNA (00CYX ACHHS, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBIY,
KOOPJMHALMS COBMECTHBIX JIEUCTBUH, OINpPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa BBINOJIHEHHOMN
paloThI U ApyTHe).

PeryasiTuBHbIe yHHBepcAJIbHbIE YdeOHbIE 1eliCTBHS:
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YMEHHME CaMOCTOATEIBHO ONPEACHATh UENH JACSITEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOMpaATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATENIEHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN AJITOPUTM JIEUCTBUH IIPU BBINOJIHEHUU 3aJaHUMN C Yy4ETOM I1OJIYy4EHUS
HOBBIX 3HAHUH 00 H3y4yaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMAX, OLEHHMBATH COOTBETCTBUE
IIOJIy4YEHHOT'O pe3yibTaTa 3asBJICHHOM €M, YMEHHME HCIIOIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI,
IIpeIaraéMele B yCIIOBUU 3aJaHUM.

INPEJIAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 0053aTEIBHOTO COJIEPKaHMsl, yCTAaHOBIEHHOTO
IaHHOM (enepanbHOM paboueil mporpaMMoi, BEIIAEISIOT: OCBOCHHbIE 00yUYarOIIUMUCS HAyYHbIE 3HAHUS,
YMEHHUS U CTIOCOOBI JICHCTBUH, ciennpuieckre Uit MpeAMETHON 001acT « XUMUS», BUIBI 1€ATEIIbHOCTH
10 TOJIYYE€HUIO HOBOT'O 3HAHUS, €r0 MHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHbIX
Y4EOHBIX U HOBBIX CUTYalUsX.

K xoHuy oOydenus B 8 kiacce npeiMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXkaTh
chOopMHUPOBAHHOCTH y O0YJAIOIINXCS YMEHHH:

® PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKUX TOHATUN: aTOM, MOJEKYyJa, XUMUYECKUN IJIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJIsIpHAs Macca, KOJMYeCTBO BEIIECTBA, MOIb, MOJIIpHAs Macca,
MaccoBast JIOJIsl XUMHYECKOTO JIEMEHTa B COSMHCHHUH, MOJISIPHBIN 00BhEM, OKCHJI, KHCIIOTa, OCHOBaHUE,
COJIb, AJIEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi peaKius, KiaccuuKaius peaxiiuii:
peaKIuy COCNUHEHUsS, PEAKIUH PA3JIOKCHHS, PEAKIMH 3aMEIICHHS, PEaklud OOMEHa, DJK30- H
SHAOTEPMUUYECKUE PEaKIUHU, TEIUIOBOM 3¢ (eKT peakuuu, sIpO aroMma, IIEKTPOHHBIA CJIIOW aroma,
aTOMHasi OpOMTalb, PAJNYC aToOMa, XMMHYECKas CBS3b, MOJISIPHAS W HETOJSApHAsS KOBAJICHTHAS CBS3b,
MOHHAsI CBs3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCcOBas JI0JiA BElIeCcTBA (MPOIICHTHAS KOHIICHTPAIHs) B
pacTBope;

 WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATD 3TU MOHATUA NIPU
OTHMCAHUU BEIIECTB U UX MPEBPAICHU;

® ICTIOJTH30BaTh XUMHUYECKYI0 CHUMBOIIMKY JJIsi COCTaBlIeHHUS (GOpMyN BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIINI;

® ONIPE/ICTATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COETUHEHHUSX, CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJIEKHOCTD BELLIECTB K ONPeIeIEHHOMY KJIacCy COeTMHEHU I
1o opMyiam, BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBath cMbIch [leprnonnueckoro 3akona [[. 1. MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
MEPUOIMUECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX JIEMEHTOB OT UX moisioxkeHus B Ilepuoanueckoii
CHCTEME, 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, TIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS,
3aKoHa ABOTaJIpo;

e OIIMCHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepumomudeckoil CHCTEMbl XUMHYECKHX
SJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas mnoxarpymmna (A-rpynma)» u «mobounas noarpymmna (b-
rpynna)», majible ¥ OONbIIME MEepPHOJbl, COOTHOCUTh O0O3HAUEHHUs, KOTOpbIE MMEIOTCS B TabiuLe
«Ilepnonuyeckas cucrtema xumuueckux aneMmeHtoB JI. WM. MenneneeBa» ¢ UMCIOBBIMH
XapaKTepUCTHUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sijapa, oOIlee YuciIo
AJIEKTPOHOB U PACTIPEAEIECHUE UX T10 AIEKTPOHHBIM CIIOSIM);

e KJ1accu(pUIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUUECKHE pEaKluu
(10 YMCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3P PEKTY);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKJasi ONUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YPAaBHEHMM COOTBETCTBYIOLIMX XUMHUYECKUX
peaKIuii;

e [IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSAX;
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® BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSPHYI0 U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOT0 3JIeMEHTa 1Mo (GopMyiie CoeIMHEHHs, MAacCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOIHUTH
pacy€Thl 0 YPAaBHEHUIO XMMUYECKOM peaKIuu;

[ ] HpI/IMeHHTL OCHOBHBIC OHepaHI/H/I MBICHHTCHBHOﬁ JACATCIIPHOCTH — aHAJIU3 U CHUHTC3, CpaBHeHI/Ie,
00001IeHNe, CUCTEeMATH3AIINIO, KITaCCU(DUKAIINIO, BBISIBJICHHE MPUYUHHO-CICACTBCHHBIX CBS3€H — st
M3YYEHHUS CBOWCTB BEIIECTB M XUMHUCCKUX PEAKIMi, €CTECTBEHHO-HAYYHBIC METOMABI IO3HAHUS —
HaOJII0ICHNE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PEaJIbHBINM U MBICJICHHBIH);

e CJI€/I0BATh IIPaBUJIAM MOJIb30BaHUA XMMUYECKOH MOCY0H U 1abopaTopHbIM 000pyJOBaHUEM, A
TAKIKC IIpaBUJIaM 06pa1ueHH51 C BCHICCTBAMU B COOTBCTCTBUM C HHCTPYKLOUSAMU I10 BBIITOJIHCHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U
KHCJIOpO/1a), IPUTOTOBJIEHHUIO PACTBOPOB C ONPECIEHHON MAacCOBOM J10JIel pacTBOPEHHOIO BEILECTBA,
IUTAHUPOBaTh M IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO pPAclO3HABAaHHUIO PACTBOPOB ILENOYEd U
KHCJIOT C TOMOIIBIO HHAUKATOPOB (JIakKMYC, (heHOI(TanenH, METUIOPaHK U APYTHUE).

K xoHuy oOydenus B 9 kiacce npeiMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JTOJDKHBI OTPaXkaTh
cpOpMUPOBAHHOCTH y O0YHAIOIINXCS YMEHUH!

® PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATUN: XUMHUYECKHI 2JIEMEHT, aTOM, MOJEKYIa,
WOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIGHTHOCTH, JIEKTPOOTPUIIATEIILHOCTb,
CTEIICHb OKMCIICHUS, XUMHUYECKas peaKius, XUMHUYECKas CBSI3b, TEIUIOBOM 3(P(EKT peakiuu, MOJIb,
MOJIIPHBINA 00BEM, PACTBOP, IIEKTPOIUTHI, HEJICKTPOIUTHI, JJICKTPOIIUTUICCKAS UCCOIUAIIHS, PCAKITUU
HOHHOTO OOMEHa, KaTajau3aTrop, XMMHYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMBbIC DPEaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBLHBIE ~ PEaKIUM, OKHUCIHUTENIb, BOCCTAHOBHUTENb, OKHCICHUE U
BOCCTAHOBJICHUE, aJUIOTpONusA, aMQpOTEPHOCTh, XHMHYECKas CBs3b (KOBaJCHTHAs, WOHHAas,
MeTaJuIMuecKas), KpUCTaUIMuecKas pemi€éTka, KOPpPO3Usi METAJJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOM
peaxuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;

® NJUTFOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX TMOHATHH U MNPUMCHATH O3TH NIOHATUS IIPU
OIINCaHMUHU BCUICCTB U UX HpeBpameHHﬁ;

® 1ICTIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJI€HHUS (OpMyJ BEIIECTB U YpaBHEHUN
XUMUYECKUX PEAKIUH;

® OIIPE/ICIIITh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XHMHUYECKMX DJIIEMEHTOB B COCIMHEHHSX
Pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COeMHEHUH no Gopmynam,
BUJI XUMUYECKOM CBSI3U (KOBAJIEHTHAs!, MOHHASI, METAJUTMYECKAas) B HEOPraHUYECKUX COCIMHEHUSIX, 3apsl
MOHA 10 XMMUYECKOH (QopMylie, XapakTep cpellbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEJUHEHUM,
THII KPUCTAIUIMYECKOM peIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cmbici [lepuogmueckoro 3axona /I. M. MenaeneeBa M AEMOHCTPUPOBATH €O
MMOHMMAaHHE: OMMCHIBATh U XapaKTepHu30BaTh TabunuHyto Gopmy [leproauueckoil cuCTeMbl XMMHUYECKUX
JJIEMEHTOB: pa3NWyaTh MOHATHS «TJaBHas moarpynna (A-rpynma)» u «mobounass mnoarpymma (b-
TPYIITa)», Majbie U OOJIBIINE MTEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE HMEIOTCS B IMIEPUOTUICCKOM
TabJnIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sypa, o0Iee YMCIo DJIEKTPOHOB M PACIPECIICHHE MX TI0 DJIEKTPOHHBIM CJIOSM), OOBSICHATH OOIINE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCJAMHEHHH B Mpelenax MajiblX NEPHOJI0B U
[VIABHBIX NIOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

e KJIACCH(PMIIMPOBATH XUMHUECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUUYECKUE PEaKIIUU
(MO 4HMCIly M COCTaBYy Y4YacTBYIOIIMX B pEaKLMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO
CTETEeHEeH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE W CHENU(PUICCKUE XUMUYECKHE CBOWCTBAa MPOCTHIX U
CJIIOXHBIX BEIIECTB, IMOATBEPKAasl ONUCAHME TMPUMEpPAMU MOJEKYISIPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

© COCTaBIIATh YPABHEHUSI SJIEKTPOIUTHUECKOMN AUCCOLMAIIMN KUCIIOT, 1IEJI0Uel U COJIeH, MOTHBIE U
COKpalI€éHHbIE ypaBHEHHUS peakIuii HOHHOTO OOMEHa, YpaBHEHHS pEaKIHil, MOATBEPKAAIOIMINX
CYILIECTBOBAHNE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
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® PacKpbIBAaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIN;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTU OT UX CTPOEHHUS, BOBMOKHOCTH IIPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PAa3JIMUHBIX YCIOBHUSIX;

® BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIECTB, MacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o GopMylie COeUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEaKIINK;

e COOJTIO/IaTh MTPaBHJIA TOJIB30BaHUSI XUMHUYECKOH MOCYI0H M J1a0OpaTOPHBIM 00OPYJOBaHUEM, a
TAKIKC IIpaBuJia O6paH_[eHI/I$I C BCIICCTBAMU B COOTBCTCTBHMHM C HUHCTPYKHOUSAMHU 110 BBIIOJHCHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJYYSCHHIO ¥ COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U
YIJIEKUCIIOTO ra3a);

® [IPOBOJIMTh  PEAKIMH, IOATBEPXKAAIOIINE KAYECTBEHHBI COCTAB PAa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJIOPUA-, OPOMUI-, HOIUA-, KapOoHaT-, ¢ocdar-, CuImKar-, cyiabdar-,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHHS M WOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

® [IPUMEHSATh OCHOBHBIE OIIEPALIMH MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011IeHre, CUCTEeMATH3AIHMIO, BBISIBICHUE TPHYNHHO-CIICJACTBEHHBIX CBSA3EH — IS M3YyUEHHs CBOICTB
BEIIECTB U XMMUYECKHUX peaKIii, e€CTECTBEHHO-HAYUYHbIE METO/bI TI03HAHUs — HAOJI0IeHHE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).

CUCTEMA OLHEHKHU JOCTUXEHUSA INTAHUPYEMbIX PE3YJIbTATOB

[IpoBenenue ompoca ydvammxcs Ha Yypokax (MHIUBUIYAJIbHBIA YCTHBIM OMPOC, OMPOC IO
WH/IMBUYAJIbHBIM 33JJaHUSIM).

[IpoBeneHue MpoBepOUHBIX, MPAKTUYECKUX U KOHTPOJBHBIX padoT mo temaM (corimacHo @OC).
OCOOEHHOCTH OLEHKU JTOCTUKEHHUS NPEAMETHBIX Pe3yJbTaTOB Ha Pa3HbIX 3Talax BHYTPUIIKOJIBLHOTO
KOHTPOJIS:

JTan KOHTPOJIst OcobGennoctu Metoabi Croco0b1
(puxcanum oueHku
Texymmit B npouecce uzyuenus YcerHbIi onpoc OtmeTka
KOHTpPOJIb y4eOHOU TeMBI [IpaxTueckas BBICTAaBIISICTCA B
pabota 3JIIEKTPOHHOM
IIpoBepounas JKypHaie
pabora
Tect
Texymmin 1o 3aBepmieHUN Kontponbnas OtmeTka
TEMaTHYECKHUU U3y4eHUs yueOHOMH pabota BBICTaBJISIETCA B
KOHTpPOJIb TeMbI\y4eOHOT0 pasena AIIEKTPOHHOM
KypHajue
[TpomexxkyTouHas Hns yaammxcs, KNMpsbI n3 @OC OtmeTka
aTTecTalus HaxOJSIIUXCS Ha BBICTaBJISIETCA B
(TI0 YeTBEPTSIM) cMerIaHHou gopme 3JIEKTPOHHOM
o0y4eHus, A KypHajue
00yJaronuxcs ¢
OTJIOKEHHOU
aTTecTanuen
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[Ipomexxyrounas | B konme yuebnoro roga KOHTPOJIbHAS Otmertka

aTTecTanus 10 YTBEPKICHHOMY pabora BBICTaBIISIETCS B
(mpeamer 1o rpaduKy OIICHOYHBIX AIEKTPOHHOM
BBIOODY) nporeayp (8 Kacc) KypHaje

Marepuaisl 1715 IPOBEJEHUS KOHTPOJIS € LIEJIbI0 OLIEHKH JOCTHKEHHS IUTAHUPYEMbIX IPEAMETHBIX
pe3yabTaTOB COCTABIAIOT (PoHA onleHOUHBIX cpencTB (POC) mo yuebHOMyY npeamery “Xumus”.

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOU

OBPA30BATEJIbHOMN ITPOT'PAMMBI

8 KVIACC
Kon .
TG HposepﬂeMbie NpeaMeTHbIe Pe3yJbTaThbl 0CBOCHHS OCHOBHOM
00pa3oBaTeJLHOM MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yJabTarta
1 ITo Teme: «IlepBoOHaYaIbHBIE XUMHYECKUE MIOHSITUSD)
pPAacKphIBaTh CMBICII OCHOBHBIX XUMMYECKMX IIOHATHM: aTroM, MOJeKyna,
XUMHUYECKHUH JIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BELLIECTBO, CMECH (OTHOPOAHAS U
HEOJHOPO/HAs), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYJsIpHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAash Macca, MaccoBasi A0S XMMHYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJIIPHBIM 00BEM, XMMHUYECKasl peakiusl, Kiaccudukanus
peakuuii: peakLuu COeIMHEHUS, PEaKIIK Pa3yIoKEHUs, peaKIUU 3aMEIIeHMs], peaKLuu
oOMeHa, 9K30- M 3HIOTEpPMUYECKHUE PEaKLUH, TeMIoBoi 3pdeKT peakuuu, pacTBop,
MaccoBast 10Jisl BellecTBa (IIpOLEHTHAs! KOHIIEHTpaI|sl) B pacTBOpe
19 WIUTIOCTPHPOBATh B3aUMOCBASh OCHOBHBIX XMMUYECKHX MOHSITUNA U NIPUMEHSTH
9TH MOHSATHS NPU ONHMCAHUU BEIIECTB U UX MPEBPALLIEHUIN
13 HCNIONb30BATh XUMUMECKYIO CHMBOIMKY JUIs COCTABICHUA ¢dbopMyn BelecTB U
YpaBHEHUH XMMHUYECKUX peakluui
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEIECTB, IOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OIPEEINATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX
16 KJaccu(pUIUpOBaTh XUMHUUECKUE PEAKIIUU (110 YUCITY U COCTAaBY Y4acCTBYIOLIUX
B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P DEKTY)
1.7 BBIUNCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB
1.8 BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 0 (popMysie COeTUHEHNUS,
1.9 BBIUMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHble METOAbl IO3HaHHUS — HaOJIoJEeHue,
W3MEpPEHHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICJIEHHBIN )
2 ITo Teme: «BakHelne NpeACTaBUTEIN HEOPraHUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TOHATHUN: OKCHJ, KHCIIOTa,
OCHOBaHUE, COJIb
29 OTpeAeNATh MPUHAIEKHOCTh BELIECTB K ONpeAeIEHHOMY KJIacCy COeAMHEHUN
1o ¢opmynam
2.3 KJIaCCU(UIIMPOBATh HEOPraHWYECKUE BEIIeCTBA
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOATBEPK/1as ONKMCAHUE TPUMEPAMHU MOJIEKYJISPHBIX YpaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOXKHOCTH IIPOTEKAHUS XUMHUYECKMX IPEBpAICHUN B PAa3IMYHBIX

YCIIOBUSX
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I[pOB::)(;[I:’,MOFO HpOBepﬂeMbie npeMeTHbIE Pe3yJibTAaThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJabTara
CJIEIOBATh IMPaBWJIAM IMOJIb30BAHHUS XMUMHYECKON MOCYI0M W J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKKe MpaBUjaM OOpAaIEHUS C BELIECTBAMH B COOTBETCTBUH C
HWHCTPYKIUSMH TI0 BBIMIOJTHECHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB IO MOJYICHUIO
26 U coOUpaHUIO rasoofépasl{vblx BELLECTB (Bouz[opoz[a u KHUCJIOPOJ1a), MPUTOTOBJICHHUIO
PacTBOPOB C OIIPENEIEHHON MAaCCOBOM J10JI€M PaCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH
u IIPOBOJIUTH XUMUYECKHE 3KCHEPUMEHTBI
I10 PacliO3HaBaHUIO PACTBOPOB IIEJI0UEH U KUCJIOT C TOMOUIbIO HHIUKATOPOB (JIAKMYC,
dbeHondTanernt, METHIOPAHXK U IPYTHE)
2.7 IIPOBOJIUTH PACYEThI 10 YPABHEHHUIO XMMUYECKOM peaKIuu
ITo teme: «llepunonnueckuili 3akoH u [lepuoanueckas cucremMa XUMHUYECKHUX
3 anementoB J[. UI. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKash  CBSA3b.
OKHCINUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIINI)
pacKpbIBaThb CMBICII OCHOBHBIX XHUMHUYECKHUX TIIOHATHHA: SIPO  aTroMma,
31 9JIEKTPOHHBIA CJION aToma, aToMHas opOuTanb, paAuyCc aromMa, XUMUYecKas CBS3b,
MOJISIPHAsE U HEMOJISIPHAs KOBAJICHTHAsI CBSI3b, AJIEKTPOOTPHUIATEIIBHOCTh, HMOHHAS
CBSI3b, MOH, KATUOH, aHUOH, CTENIEHb OKUCJICHUS
3.2 KJIaCCU(UITUPOBATh XUMUYECKHE DJIEMEHTBI
ONUCHIBATh U XapaKTepu30BaTh TabmuuHyo Gopmy lleprognyeckoit cuctembl
3.3 XUMHYECKHX DJIEMEHTOB: pa3jnuaTh MOHATHUS «TJIaBHasg moarpynmna (A rpymma)» u
«mtobounas noarpynmna (b rpynmna)y», «Mansie» 1 «O0JbIINe) ePHOIbI
pacKpbIBaTh CMBICI [Iepuoanueckoro 3aKOHA J.1. Menneneesa:
34 JIEMOHCTPUPOBATh MMOHUMAHWE TEPUOINYECKON 3aBUCUMOCTH CBOWCTB XHMHUUYECKHUX
AJIEMEHTOB OT UX NoJiokeHus B [lepronnueckoii cucreme
COOTHOCUTh 0003HAaueHUs, KOTOpble HMeroTca B Tabnuue «lleprognueckast
cucteMa  xuMuueckux  anemeHTtoB  J[.W. MenneneeBa» C = 4YHMCIOBBIMU
3.5 XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX AJIIEMEHTOB (COCTaB M 3apsij siapa,
o0ree YHCII0 3JIEKTPOHOB
U pacnpeie]IeHUe X M0 JIEKTPOHHBIM CJIOSIM)
3.6 OTIPEICIISATh CTENIeHb OKUCIICHHSI DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
37 OTNpeneNsiTh  BUJ  XUMHUYECKOM  CBSI3W  (KOBaJeHTHasT W HMOHHAasA)
B HEOPraHUYECKUX COCAMHEHUSX
9 KIIACC
Kon .
ROEETRCTOrs IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yabTara
1 ITo Teme: «BemecTBo M XUMUYECKash PEAKIUS)
PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUIN: PACTBOP, IMEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJIUTUYECKAS] TUCCOIMAIINS, PEaKIMd HWOHHOTO OOMEHa,
KaTajan3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHUMble M HEOOpaTUMBIC PEaKIUH,
11 OKHCITUTEIFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMH, OKUCIUTEIh, BOCCTAaHOBUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEpPHOCTb, XUMHYECKAs CBS3b
(koBasieHTHAsl, WOHHAS, METAJUINYECKas), KPHUCTAIMYECKas penieTKa, CIIaBHhI,
CKOpPOCTh XUMHUYECKOU pEeaKuu
19 HIUTIOCTPHPOBATH B3aHMOCBA3b OCHOBHBIX XHMITIECKHX MOHATUM U IPUMEHSTh
9THU TOHSTHS IPU ONMMCAHUHU BEIIECTB M UX MPEBPAIICHHI
13 COCTaBJISITh YPABHEHUS JJIEKTPOIUTHYECKON TUCCOLMALIMU KUCIIOT, IEN0YEH U
COJIeH, TIOJTHBIC U COKpAIIEHHBIC YPABHEHUS peakIiii HOHHOTO 0OMeHa
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Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

PaCKpbIBATh CYIIHOCTDb OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

14 .
MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THX pE€aKknumn

1.5 IIPOBOJIUTH PACYEThI 10 YPABHEHHUIO XUMUYECKON peaKkIuu

2 ITo Temam: «HemeTaimie! u ux COCIUHECHUA» U «MeTamisl 1 UX COCOAUHCHUA»

XapakTepu30BaTh (OMHCHIBATH) OOMME © CHEHU(UICCKUE XUMHUYECCKHE
2.1 CBOMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEpXkAasi ONUCAHUE IPUMEpaMU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

COCTABJIAITb  YPABHCHHA peaKHHﬁ, MNOATBCPKAAOIMIUX  CYIICCTBOBAHUC

2.2 .
TCHCTUYCCKOUN CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

IMPOrHO3UpPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHU,

2.3 .
BO3MOJXHOCTU MPOTCKAHUA XUMHWYCCKUX IMPCBPAIICHNHN B PA3JIMIHBIX YCIIOBUAX

CJIEZIOBATh IMpaBHJIAM MOJIb30BAHUS XUMHYECKOW TMOCYJOU H J1a0OpaTOPHBIM
00opyI0BaHUEM, a TAKXKe MpaBUiIaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHUM C
MHCTPYKUMSMU IO BBIIOJHEHUIO JIa0OpAaTOPHBIX XWMHUYECKUX OIBITOB IO
HOJIYYEHHUIO U COOMpaHMIO Ira3000pa3HbIX BEUIECTB (aAMMHUAKa M YIJIEKHCIIOro ra3a)

2.4

MPOBOJUTH PEAKIMU, MOJITBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XIJIOpUI-, OpoMHI, MOIUA, KapOOHAT,
docdar, cunmukar, cynbdar, TMAPOKCH] MOHBI, KATHOHBI AMMOHUS, NOHBI H3YICHHBIX
METAJIJIOB, IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

2.5

3 ITo Teme: «XuMUS U OKpYXarolas cpeaay

31 pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnoHsaTuil: ITJK BemecTBa;
' KOpPPO3HsI METAJIIOB

MPUMEHSITh OCHOBHBIE ONEpalliid MBICIUTENFHON JESITeNbHOCTH — aHAlu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHNEe, CHUCTEMATU3AINIO, BBISIBIECHUE MPUYUMHHO-
3.2 CIIEICTBEHHBIX CBSI3€H — JUISI U3YUYECHHsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIIHil;
GCTGCTBGHHOHaquBIG METOAbI IIO3HAHUS — Ha6HIO]IeHI/Ie, I/I3MepeHI/Ie,
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PeabHbIM U MBICTICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA
8 KVIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

HepBOHaanLHBIe XUMHUYCCKUC IMTOHATHA

[Ipenmer xumun. Ponb XMMUM B JKU3HU 4YeJIOBEKAa. XUMHUS B cUCTeMe Hayk. Tema u

11 BenlecTBa. PU3NUYECKUE CBOMCTBA BENIECTB. ArperaTHOE COCTOSTHUE BEILIECTB
12 [TonsiTue o METOJaX MO3HAHHA B XHMHH. Yucteie BemiecTBa U cMmecH. CrocoObl
pa3fesieHus: cMecel
13 ATOMBI U MOJIEKYJIBl. XUMUYECKHE dJeMeHThl. CHUMBOJIBI XUMHUYECKHX AJIEMEHTOB.
" | IIpocTele 1 cnoXkHbBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
1.4 | mocrosiHCcTBa cocTaBa BemecTB. OTHocuTenpHass aToMHas Macca. OTHOcHUTENbHas
MoJIeKyJsipHasi Macca. MaccoBast 10J11 XUMHUYECKOT0 JJIEMEHTA B COSIMHEHUH
15 KomnuectBo BemiectBa. Moabs. MossipHast Macca. B3auMocBA3b KOJIMYECTBA, MacChl
"~ | ¥ yKcna CTPYKTYpHBIX equHUI] BeniecTBa. PacuéTel o hopmyrnaM XUMHUECKHUX COSAMHEHNUN
®uU3NYeCcKue U XUMHUUYECKUE SIBJICHHUS. XUMUYECKasi peakuus U €€ MpU3HAKUA. 3aKOH
1.6 | coxpaHeHuss Macchl BEIIECTB. XHMMHUYeCKHe YypaBHeHHs. Kiaccupukanmus XUMHUYECKUX
peakiuii (CoeqMHEHNs, Pa3JI0KEHNUS, 3aMEIICHHS, OOMEeHa)
17 XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMMYECKOW IOCYNOH, C IIpaBUIaMHU

paboThl B Jaboparopuu M TpHEMamMu OOpalieHus C JIa0OpaTOpPHBIM O0OpPYHAOBAHHEM,

17




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

U3ydyeHHEe W ONHCaHhe (PU3UYECKUX CBONCTB 00pa3loB HEOPraHWYECKHX BEIIECTB,
HaOmoieHue ¢u3nyeckux (IJIaBJIeHHE BOCKA, TasHUE JibJla, PACTUpaHHE caxapa B CTYIIKE,
KUIIEHWE M KOHJIEHCAIMsl BOJbI) U XUMUYECKUX (TOpPEHHE CBEYM, IIPOKAJIMBAHUE MEIHOUN
MIPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHUCIOTOW) SIBICHUM, HAOIIOJEHHE M OINHUCaHue
IPU3HAKOB IPOTEKAaHUs XUMHUYECKMX peakuuil (pas3sioKeHHE caxapa, B3auMOJEHCTBUE
CEpHOI KHUCIIOTHI ¢ XJIOpUAOM Oapusi, paznoxkenue ruapokcuna meau(ll) npu narpesanuu,
B3aMMOJIeiicTBrE kene3a ¢ pactBopoMm comu Menu(ll), mzydenue cmocoOoB pasznencHus
cMeceil (c MOMOLIBIO MarHuTa, (UIbTPOBaHUE, BBINApUBAHUE, JUCTHILISALUS,
xpomarorpadus), NPOBEICHHE OYMCTKH TOBAPEHHOM COJIM, HAONIOJEHHE W ONHCaHUE
pEe3yJbTaTOB MPOBEACHHUS OIbITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MACChl, CO3/ITaHUE
MoOJIeJIel MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxuneimme MMPpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 35eMEeHT U IPOCTOE BELIECTBO.
Haxoxnenue xuciopoga B mpupoje, (uU3HUecKue W XUMHUYECKHE CBONCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue xucnopoga. CnocoObl MOMY4YEHMsI KHCIOpOAa B
naboparopur W mpombliieHHOCTH. KpyroBopoT kucmopoma B mnpupoge. O30H —
IIOTPONHAsE MOIU(BUKAIHS KHCIOPOa

2.2

TermnoBoil 3¢ (deKkT XUMHUECKON peaklud, TEPMOXHUMHUYECKUE YpPaBHEHHS, DK30-
U DHJI0TEpMUYECKHE peakuuu. TOmmBO: yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIIEHUE
napHUKOBOro ¢ deKTa, pa3pylnieHue 030HOBOTO CIIOS

2.3

Bomopoa — asneMeHT M mpocToe BemiecTBO. HaxokaeHue BOJOpojaa B MPHPO/IC,
(du3nvecKre ¥ XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucioTel u comm

2.4

Monsipablii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopel. HacwlmeHHbIE
Y HEHACBIILICHHBIE PACTBOPLI. PaCTBOPUMOCTB BEILECTB B BOAE. MaccoBas 10JIs BELIECTBA B
pacTBope. XuMHUUYecKue cBoicTBa Bojbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJE U B )KU3HU
yesoBeka. KpyroBopot Bosl B pupoje. 3arpsA3HeHne NpUpoAHbIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccugukarnus Heopranndeckux coeannennit. Oxcuapl. Knaccudukanus okcuaos:
coseoOpasyomue (OCHOBHbIE, KHCIOTHbIE, aM(OTEepHbIE) U HecoJeo0pa3yrolue.
Howmenknarypa okcuaoB. ®dusndeckue M XMUMHUYECKHE CBOWCTBa OKCHAOB. [lomyueHue
OKCH 0B

2.7

OcHoBanus. Knaccudukanus ocHOBaHMIA: MENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenkiatypa ocHoBaHuil. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUi. [lonyuenue
OCHOBaHMUI

2.8

Kucnotel. Knaccudpukauus xucnor. Homenknmatypa kucinor. @usnyeckue Hu
XAMHUYECKHE CBOMCTBa KHUCHOT. Pan aktuBHOocTM MetayimioB H.H. bekerosa. Ilomyuenue
KHUCJIOT

2.9

Comu. Howmenknarypa coneil. ®Pusnueckne M XUMHUYECKHE CBOMCTBA COJIEH.
IToyyenue conen

2.1

I'eneTnyeckas CB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUN

2.1

XVMMUYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OIIPENEICHHE COJEpKAaHUS KHUCIOpoAa
B BO3JlyXe, MOJy4yeHHe, COOUpaHHe, pacllO3HABAHME M H3yYEHHE CBOMCTB KHCIOPOJA,
HaOJroIeHue B3aMMOJEHCTBHS BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHUKHOBEHMS
U TIpeKpalieHusi ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3llaMHu OKCHUJIOB M ONUCAHHE UX
CBOWCTB, ITOJTy4eHHE, COOMpaHue, PaClo3HABAHUE U U3YUYEHUE CBOMCTB BOAOPOAa (TOpeHue),
B3auMojeiicTBue  Bogopoma ¢ okcuaom  Memu(Il)  (BO3MOXKHO — HCIOJIB30BaHHE
BUICOMATEPHAJIOB), HaOMOJeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEOBAaHHE
0COOEHHOCTEH pacTBOPEHHUs BEILECTB C Pa3IMYHOM pPAaCTBOPHUMOCTHIO, MPUTOTOBIICHHE
pPacTBOPOB C ONPEAEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE
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Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

BOJIbl C METAJJIaMU (HATPUEM U KaJIbIIEM) (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPUAIIOB),
OIpeziefieHue PAacTBOPOB KHCIOT MU IIEJOYEH C MOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAHUE
00pa3IoB HEOPraHUUECKHUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHS OKPACKHU
MHAMKATOPOB B paCTBOpAX KUCIIOT U LIeJIOUe, n3yueHue B3aumoaeiicteus okcuna meau(Il)
C PacTBOPOM CEPHOM KHUCIOTHI, KUCJIOT C METAJJIAMH, PEaklui HEUTpalu3aluu, NoJydeHne
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajula APYT'MM W3 pacTBopa COJH,
pelIeHUEe SKCIEPUMEHTAIBHBIX 3a7ady Mo TeMe «BakHeillne Kiacchl HEOPraHMYECKUX
COEIUHEHUI)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYecKas CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUU

3.1

[lepBble MOMBITKK KIacCU(PHUKAUMU XUMUYECKUX 3JeMeHTOB. IloHatue o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMEIbHbIE METaJUIbl, TAJIOTE€HbI, HHEPTHHIE
ra3bl). JI€eMEHTHI, KOTOpbIe 00pa3yoT aM(bOTEpHBIE OKCUIBI U THIPOKCHIBI

3.2

Ilepuonnueckuin  3akoH. llepuogmyeckas cuctemMa XUMHUYECKHX  JJIEMEHTOB
J.1. MenneneeBa. Kopotkonepuoanas u mHHONEepuoaHas ¢opmbel [lepuogudeckoit
cucreMbl xumudeckux dnemeHToB .M. MenneneeBa. Ilepuoael u rpynmsl. @uznueckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U IPYIIIBI DJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aromHbIX snep. M3otombl. Onextponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XumMHueckux 3yeMeHTOB [lepuoanyeckoit
cucremsl [[.1. MenzeneeBa. XapakTepucTuka XUMAYECKOIO JIEMEHTA 110 €r0 MOJIO0KEHHUIO
B [lepuonnueckoit cucreme JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH  W3MEHEHHUs  pajguyca aTrOMOB  XMMHMYECKHX  DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpyNmaM M IepuojaM. 3HauyeHUue
ITepunonnueckoro 3akoHa u Ilepruoanyeckoi CHCTEMbI XUMUYECKHUX DJIEMEHTOB JUIS PA3BUTHS
Hayku U npaktuku. .M. Mennenees — yu€Hbll U IpayKJaHUH

3.5

XuMuueckas CBA3b. KoBanenTHas (HOJ'IHpHaSI u HeHOHHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTI) XUMHYCECKHX 3JIeMEHTOB. MIoHHas CBI3b

3.6

Crenenp okucieHusA. OKHCIMTEIbHOBOCCTAaHOBUTEIBHBIC PpCaKkIuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIN

3.7

XYUMUYECKUH HKCIIEPUMEHT: M3y4eHHe 00pas3IloB BEIIECTB METAUIOB U HEMETAIIOB,
B3aUMOJICCTBUE THAPOKCHJA IIMHKA C PacTBOpaMU KHCIOT W IIeJIouYei, MPOBEACHUE
OTBITOB, WJUTFOCTPUPYIOIIUX TMPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKIui
(ropeHwue, peakify pa3IokKEHUs, COCTUHECHHS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

BemectBo 1 xumnueckas peakuus. [loBropenue

11

Ilepuonnueckuit  3akoH. Ilepuoguueckas cucTemMa XUMHYECKHUX  DJIEMEHTOB
.. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kadusl, KAIBIHSI U UX COCAMHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIeMeHTOB B lleprognueckoi cucteMe u CTpOEHHUEM UX aTOMOB

1.2

CrpoeHue BeniecTBa: BHJIbI XUMHUUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTDb CBOMCTB BEILECTBA OT THUIIA KPUCTAIMYECKON PEIIETKU U BUJIa XUMUYECKON
cBsa3u. Knaccuduxanus m HOMEHKIAaTypa HEOPraHMYECKHX BeIIeCTB (MeXIAyHapoaHas U
TpUBUAJIbHAsA). XUMHYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K pa3jIMYHbIM Kjaccam
HEOPraHUYECKUX COCAVMHECHNN, TCHETUYECKAas! CBSI3b HEOPraHMYECKHUX BEILECTB

1.3

Knaccugukanuss XMMHYECKUX PEAKIUUA IO Pa3TUYHbIM TNpU3HAKaM (M0 YHCTy H
COCTaBY Yy4YacTBYIOIIMX B PEaKUWU BEUIECTB, MO TEIUIOBOMY 3((exTy, Mo H3MEHEHUIO
CTETIEHEH OKHMCIIEHUS XMMHMYECKHX DJEMEHTOB, MO OOpPaTUMOCTH, MO Yy4acTHIO
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Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Kartaau3aTopa). OK30- M JSHIOTEPMUYECKHE PEaKUHUHU, TEPMOXUMHUYECKUE YpPaBHEHHUS.
[TonsiTve 0 CKOPOCTH XMMUYECKOM peakiuu

14

[Tonsatue 00 OOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peaknusx. [lonarue o
TOMOTEHHBIX M '€TEPOTeHHBIX peakuusax. [lonarre o xumuyeckoMm paBHoBecuH. DakTopsl,
BJIMSIIOIME HA CKOPOCTh XUMHYECKOM PEaKIIMU U MOJIOKEHNE XMMUYECKOTO paBHOBECHUS

1.5

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIMH, JIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHOU peaKuuH. CocraBnenue YpaBHEHUH OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia DJIEKTPOHHOT0 OanaHca

1.6

Teopust ANEKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHI U  HEIICKTPOIUTHI.
Karuonsl, aHnonsl. MexaHu3M IMCCOIMALIMU BEIIECTB C PAa3IMYHBIMU BUJAMU XUMUYECKON
cBsa3u. Crenenp auccouuanuu. CunbHble M ciaaOble SJIEKTPOJIUTHL. Peakuuu HMOHHOTO
obmeHa. Y caoBUs IPOTEKaHUS peaKIuii HOHHOTO OOMEHA, TTOJIHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuil. CBOICTBa KHCIOT, OCHOBAaHUN M COJICH B CBETE MpPEICTaBICHUM 00
AIEKTPOJIUTUYECKON nucconmanuu. KadecTBeHHbIe peakiuu Ha UWOHBL [loHATHEe O
TUAPOIIN3E Coleit

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHUE C MOAEISAMH KPUCTAJUIMYECKUX PEIETOK
HEOPraHWYECKHX BEIICCTB — METANIOB M HeMeTauloB (Tpadura W anmMasa), CIOKHBIX
BEIIECTB (XJIOpUIa HATPHUs); UCCICTOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACHCTBUS pPa3iuYHBIX (AKTOPOB; MCCIIECIOBAHUE AJICKTPOIPOBOAHOCTH PaCTBOPOB
BEIIIECTB, MPOIECCa JIUCCOLUALNUA KUCIOT, HIeJI0Ye U cojiell (BO3MOKHO HMCIOJIB30BAHHE
BUJICOMATEPHUAJIOB); TMPOBEACHUE ONBITOB, WUTIOCTPUPYIOIIUX TMPU3HAKH MPOTEKAHUS
peakiuii noHHOTro oOMeHa (0Opa3oBaHME OCAJKa, BBIACICHHE Ta3a, 0O0pa30BaHHE BOJbI);
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIui
(ropenwue, peakiny pas3IoKeHHs, COSTUHEHNUS ); pacliO3HABaHHE HEOPTAHMUECKUX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIMI Ha MOHBI; PEIICHHE SKCIEPUMEHTAIBHBIX 33124

Hemeranns u nx COCIUHCHUA

2.1

OO0mas xapakTepucTuka raqoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
creneHn okucienus. CtpoeHue U (HU3NUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XvMHYecKHe CBOWCTBA Ha MpUMEpE XJIopa (B3aUMOJIEHUCTBUE C METalllaMU, HEMeTaJUIaMu,
mienoyamu). XnopoBoaopod. ConisHas KHCIOTa, XHMHUYECKHUE CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JleiicTBue XJopa M XJIOPOBOJAOPOAA HA OpraHu3M uenoBeka. Baxueiimine
XJIOPUIBI U UX HAXOXKIACHUE B IPUPOIE

2.2

O6mas xapakrepuctuka 31meMeHToB VIA-rpymnmnbel. OcoOO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GU3nUecKue CBOUCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJla U Cepbl. AJUIOTPONHbIE MOAM(PHUKAIMU KHCIOpOJa M Cepbl. XHUMHUYECKHE
cBoiicTBa ceprl. CepoBOIOPOJ, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHEe cBOMCTBA. OKCHIIBI
CEPbl KaK MNpCACTAaBUTCIIM KHCIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (i)I/ISI/I'—IeCKI/Ie n
XMMHUYECKHE CBOicTBa (0OIIME Kak IMpeICTaBUTENs Kiacca KHUCIOT WU cnenuduyeckue).
XYMHYECKUE peakllMH, JeKallle B OCHOBE MPOMBIIUIEHHOTO Coco0a MOyuyeHus: CepHOM
kucioTsl. [Ipumenenue. Conu cepHOIl KUCIOTHI, KayeCTBEHHAsI peakius Ha Cyab(paT-HOH.
HaxoxieHne cepsl U €€ COeIMHEHUH B NMpUpoie. XUMUYECKOE 3arps3HEHUE OKPYKAOIIEeH
Cpelbl COECIMHEHUSMHU cepbl (KUCIOTHBIE 0XKIW, 3arpsA3HEHHE BO3JyXa U BOJOEMOB),
CrocoObl ero NpeoTBpalleHus

2.3

OO0mas xapakTepucThka 3yeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBbIC CTCIICHW OKUCICHHS. A30T, pacnpocTpaHeHHE B Mpupoze, (u3HYecKue M
XUMHYeCKHe cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, ero (u3HuecKue
Y XUMHUYECKUE CBOWCTBA, MOJydeHHE W mpuMeHeHne. Coim aMMOHWUSI, WX (H3HUYECKUE H
XUMHNYCCKUEC CBOﬁCTBa, MMPUMCHCHUC. KauecTBennasa pCaKknyd Ha HOHbI aMMOHUH. A3zorHas
KHCJIOTA, €€ MmojydyeHre, Gu3nueckue 1 XUMHIEeCKHEe CBOMCTBA (OOIIHE KaK MPeICTaBUTENS
KJ1acca KHCIOT U cnenuduueckne). Mcrnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B KQUeCTBE
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MHUHEpAJIbHBIX yA00peHni. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOLIeH cpellbl COeTMHEHUSIMU
a30Ta (KUCJIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/1yXa, TOYBbI U BOJJOEMOB)

2.4

®ocdop, amrorpornHsie Momupukanuu ¢Gochopa, QHUIMUECKUE U XUMHUECKUE
cBorictBa. Oxcun pochopa(V) u pochopnas kucnora, puznyeckne 1 XUMUIECKHIE CBOMCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaToB B KayecTBE MUHEPAIBHBIX YI0OpeHUN

2.5

OO6mas xapaktepuctuka smeMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE  CTCMIEHH  OKHUCIICHUS.  YIJIEPOJ,  aUIOTPONHBIE  MOIUDUKAIINH,
pacrnpocTpaHeHre B Mpupoje, GuU3NYEeCKMe U XHUMUYECKUEe CBoiicTBa. AjacopOuus.
KpyroBopor yriepoga B mpupome. Okcuasl yriaepoaa, ux (U3NYECKUE U XUMUYECKUE
CBOICTBa, JEIICTBHE HA >KUBBIE OPraHU3MBbI, TOJYyYEHHE U NMPUMEHEHHE. DKOJIOTHMYECKHe
npoOsieMbl, CBs3aHHBIE ¢ OkcuaoMm yriaepona(lV); rumoreza rmo0ambHOrO MOTETLICHUS
KJIUMaTa; MapHUKOBbIM 3¢ dekr. YronpHas kuciota u e€ coiau, ux (¢GuU3NYECKue U
XUMUYECKHE CBOMICTBA, MONTy4YeHUE U nmpuMeHeHue. KauecTBeHHass peakuus Ha KapOoHat-
nonbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO035IUCTBE

2.6

HepBOHa‘-IaJII)HI)IG IOHATHS 00 OpraHU4Y€CKUX BCIICCTBAX KaK O COCAUHCHHAX
yriepoaa (MCTaH, 9TaH, 3TWJICH, ALCTHUIICH, 3TAHOJI, I'NIMICPHUH, YKCYCHAas KI/ICJ'IOTa). Hx
COCTaB U XUMHYECCKOC CTPOCHHUC. Ilonsarre 0 OMOJOIMYECKH Ba’KHBIX BCIICCTBAX: XHUpax,
6em<ax, yrjieBoAax — 1 UX pOJIHd B ’)KU3HU YCJIOBCKA. MaTepI/IaHLHOG CANHCTBO OPIraHU4YCCKUX
N HCOPraHNMYCCKUX COGI[I/IHCHI/Iﬁ

2.7

KpemHuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, MOJIyYCHHE W NPUMCHCHUE.
Coenunenns kpemHusi B mnpupoxae. OOmme mpencraBierus o0 oxcuue kpemHus(IV)
U KpeMHueBoW — kucinote. CHIMKaThl, HMX KCIOJB30BaHHE B  OBITY, MEIUIMHE,
MPOMBINIJICHHOCTH. BakHEWIuEe CTPOWTENBHBIC MaTEepHAIbl: KEpPaMUKa, CTEKIIO, IIEMEHT,
0etoH, xene300eToH. [IpobnemMbr 6e30MacHOr0 UCTOIB30BaHUSI CTPOUTENBHBIX MaTepHAIIOB
B TIOBCETHEBHOM JKU3HU

2.8

XUMHUECKUH SKCIEPUMEHT: U3ydeHHe 00pa3[0B HEOPraHMYECKUX BEIECTB, CBOMCTB
COJISTHOM KHMCIIOTBI; MPOBEICHNE KAUYECTBEHHBIX PEaKIMM Ha XJIOPHUA-UOHBI U HaONI0/IEHNE
NPU3HAKOB MX MPOTEKAHUs; OMBITHI, OTpaXkaroliue (pU3MUECKue U XUMHUYECKHE CBOMCTBA
raJIOT€HOB U UX COETMHEHHH (BO3MOXHO UCII0JIb30BAHKE BUIEOMATEPHAIIOB); 03HAKOMIIEHHE
¢ o0pasuamu XJOpUIOB (TaJOT€HUIIOB); O3HAKOMIIEHHME C oOpasuamu cepbl U €€
COEIMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHME BUEOMATEpUasIoB); HAOJIOJEHUE Ipoliecca
oOyriIMBaHUs caxapa HOJ JeHCTBUEM KOHIEHTPUPOBAHHOM CEpHOW KHUCIOTHI, U3ydCHHE
XUMHYECKHX CBOMCTB pa30aBiI€HHOI cepHON KUCIOThI, TPOBEICHHE KaueCTBEHHOM peakiuu
Ha cyJb(haT-uoH U HaOJIOIeHUE MpU3HaKa e€ MPOTEeKaHus; O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiictBaMM  a3oTa, ¢ochopa U UX CcoeaAUHEHUH (BO3MOKHO  HCIOJb30BaHUE
BUJEOMATEpPHUAJIOB), oOpa3lnamMu a30THBIX MU (OCHOpHBIX yIOOpPEeHUH; TMOITydeHHe,
coOupaHue, pacro3HaBaHUWE M W3YYEHHE CBOWCTB aMMHaKa; MPOBEACHHE KayeCTBEHHBIX
peakuuii Ha WOH aMMOHMA U (ocdaT-HOH M H3yYEHHE MPHU3HAKOB MX MPOTEKAHHUS,
B3aMMOJICHICTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO
MCII0JIb30BaHUE BUJIEOMATEPHAIIOB); U3YYEHNE MOJEIEN KPUCTAIIIMYECKHUX PEIIETOK anmasa,
rpaduta, ¢QyiepeHa; 03HaAKOMJICHHE C IMPOIECCOM aJaCcOpOIMU PAaCTBOPEHHBIX BEIICCTB
AaKTUBUPOBAaHHBIM yIJIEM M YCTPOWCTBOM NPOTHBOras3a; MOJy4YeHHEe, coOupaHue,
pacrio3HaBaHME€ W U3YyYEHHE CBOMCTB YIJIEKHUCIOrO Tras3a; MpPOBEACHHE KauyeCTBEHHBIX
peakuuii Ha KapOOHAT- W CHJIMKAaT-MOHBI M HW3yY€HHE IPHU3HAKOB HX IPOTEKAHMUS;
O3HAaKOMJICHHUE c MIPOYKIIHEN CUJIMKATHOM MIPOMBIIUIEHHOCTH; pelieHue
HKCIEPUMEHTAJIbHBIX 33/1a4 N0 TeMe «BakHelne HeMeTauIbl ¥ X COETMHEHUS)

MeTamisl 1 uX COCIUHECHUA

3.1

OOmast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHMM HX
nosoxenuss B Ilepuogudeckoit cucreme xumudeckux sieMeHToB [I.M. Menpeneesa
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u cTpoeHust aromMoB. CTpoeHue MeTamioB. Mertaminyeckass CBsI3b U MeTaNIMuecKast
KPUCTAJIIMYECKAsl PeIIETKA. DICKTPOXUMHUYECKHUH Psiji HAPSHDKEHUH METaJIJIOB

3.2

dusnuecKkue W XUMHUYECKHE CBoMcTBa MeTayuioB. OOmme crnocoObl MONyYeHHS
MmeTauioB. [ToHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HHU.
CmnaBel  (CTanb, YYyryH, IIOPAJIOMUHHNA, OpOH3a) M HMX MPUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH

3.3

[{emounble MeTaIbL: OJI0KeHHUE B [leproandeckoil cucTeMe XuMUYECKHUX 3JIEMEHTOB
I.N. MengaeneeBa; CTpOCHHME HUX aTOMOB; HaXOXJIE€HHE B mpupoae. Pusnyeckue
U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HaTpusl U Kanus). OKCUABI U THJIPOKCHU]IbI HATPUS U
kanus. [I[puMeHeHne menoYHbIX MEeTaUIOB U UX COCTMHCHUN

3.4

[IlenoyHo3emMenbHbIC METAUIBl MAarHUM M KaJbIMi: moJioxkeHue B llepumomnueckoi
cucremMe xumMuueckux 3nemMeHToB .M. MeneneeBa; cTpoeHUE X aTOMOB; HaXOXK/JICHHUE B
npupoae. Pu3MYECKHME U XHMHYECKHE CBOWCTBA MarHus W Kajblivs. Baxkneiue
COCIMHEHUST KaylblMs (OKCUM, TUIPOKCUM, coyid). KECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHUs

3.5

Amomunuii: mnonoxxkenue B llepuogudeckoil cucTteMe XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa; CTpoeHHE aToMa; HaxOXkACHUE B Mpupoje. PU3n4ecKkrue U XUMMUYECKUE
CBOICTBa amtOMUHUSA. AMGPOTEpPHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHUS

3.6

Kenezo: mnonoxenue B Ilepuoguyeckoil cucTeMe XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; ctpoeHue aTomMa; HaXxoxAeHUe B npupozae. Pusndeckue 1 XUMUYECKUE
cBoiictBa xene3a. Okcunpl, runpokcuasl u conu skenesa(ll) u xenmesa(Ill), ux cocras,
CBOMCTBA U NOJIyYEHUE

3.7

XVWMHUYECKUH IKCIIEPUMEHT: O3HAKOMIICHHE C 00pas3llaMH METaJUIOB M CILIABOB, UX
bu3NYEeCKUMU CBOWCTBAMHU; H3YyUYEHHE pEe3YyIbTaTOB KOPPO3UH METAIIOB (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA KaJIbIIHS
¥ HaTpHs C BOAOH (BO3MOXXHO HCIIOJIb30BAaHHME BUICOMATEPHUAIIOB); UCCIICOBAHUE CBOICTB
KECTKOM BOJIBI, TMpoIlecca TOPEHHsS jKele3a B KHUCIOpoAe (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEPHUAJIOB); TPU3HAKOB MPOTECKAHMS KAYSCTBCHHBIX PEAKIMi HAa HMOHBI (MarHus,
KanpIus, amroMuHus, uHka, sxenesa(ll) u xenesza(Ill), mequ(1l); nabmronenue u onvucanue
MPOIIECCOB OKpAITMBAaHUS IUIAMCHH WOHAMH HATPHS, KU W KaJdbIUsS (BO3MOXKHO
WCIIONIb30BaHUE BHIEOMATEPUANIOB); HCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHUIA
ATIOMUHUS W TUAPOKCHIA I[IMHKA;, pEHICHHEe OJKCIEPUMEHTAIbHBIX 33Ja4 10 TeMe
«BaxkHelme MeTaibl U UX COSIUHEHUS)

XHMHs U OKpY>KaroIlas cpesia

4.1

HoBsie maTepuansl 1 TexHoNOrMu. BemecTsa u maTepuanbl B MOBCEAHEBHOM KU3HU
YyesnoBeKa. XMMHUS U 310pOBbe. be30omacHoe ucroap30BaHNue BEIIECTB U XUMUYECKUX PEAKLIHI
B ObITy. [lepBast momoIb Npy XMMUYECKUX 0JKOTaX U OTPABIICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXkKarollen
cpensl ITJIK. Ponbp xumMuu B pelieHUN SKOJIOrHMUecKux npobsiem. IpupoaHbsie HCTOUHUKI
YIJI€BOAOPOAOB (yroib, IPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MEpepabOTKU, UX POJIb B
OBITY U TPOMBIIIJIEHHOCTH

4.3

XUMUYECKUN HKCIEPUMEHT: H3y4eHHE O00pa3loB MarepHajioB (CTEKIJIO, CIIaBbI
METAaJUIOB, TOJUMEPHBIE MaTepPHAIbl)
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ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOU OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBILIETI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM pe3yJibTaTaM 60a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
o0u1ero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TI03HABAEMOCTH SBJICHUM npupoabl, ITOHUMAHHC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOMH HAayKH KakK obnactu COBPCMCHHOT'O
€CTCCTBO3HaHNA, KOMIIOHCHTA 06HleI>'I KYJIbTYPbI n HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBHUAX COBPCMCHHOI'O 06H_I€CTBa; IIOHMMaHHC
MECTa XMMHUHU CPCIU APYTHUX €CTECTBCHHBIX HAYK

1.2

0 HAay4HBIX METOJIaX MO3HAHHA, B TOM YHUCIIE HKCIIEPUMEHTAJIbHBIX U
TEOPETHUUECKUX METOJIaX HMCCIICIOBAHUS BEIICCTB W M3YyYEHUS XUMHUYECKHUX
peaxiuii; yMeHUe UCII0JIb30BaTh MOIEIH JUIsl OOBSICHEHHUS] CTPOCHUSI aTOMOB U
MOJIEKYII

1.3

0 cdepax npodeccHOHATBHON NIEATEIBPHOCTH, CBA3AHHBIX C XHUMHCH U
COBPEMEHHBIMH TEXHOJIOI'HSIMH, OCHOBAHHBIMH Ha JJOCTHIKECHHUSIX XMMHUCCKOM
HAYKH, 9TO MTO3BOJIUT 00YJIAIOIIUMCS pACCMATPUBATh XUMHUIO KaK chepy CBOCH
Oyayuied mpoecCuOHATBHON JCATEIBHOCTH U ClIeNIaTh OCO3HAHHBIN BBHIOOD
XUMHUHM KaK Mpo(HIBLHOrO mpeaMera MpH MEepexo/ie Ha YPOBEHb CPEIHETO
obmero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEeMOM XHUMHUYECKHX 3HAHHM U YMCHHEC [IIPUMCHSATDH
CUCTCEMY XUMHUUYCCKUX 3HaHHf/JI, KOTOpas BKIIIOYACT:

2.1

BaXXHEHIINE XWMHYECKHE ITOHATHS: XUMHUYSCKHU DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, INPOCTOE M CJOXKHOE BEUIECTBO, OJHOPOJIHAsA U
HEOJIHOPO/IHAs CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJSpHas Macchl,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, OKCHI,
KHUCJIOTA, OCHOBaHHWE, COJIb (CpeAHsisl), XMMMYECKas pEeaklus, peaKuu
COEZIMHEHUS], PEaKIMM Pa3JIoKEHUs], peakiMK 3aMeIIeHus, peakui ooMeHa,
TEIIOBOM 3 (eKT peakiuu, 3K30- U dHJOTEPMHUECKHE pEeaKkluu, pacTBOP,
MaccoBasi JOJsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MaccoBas IOJI U
MMPONCHTHAA KOHLICHTPpAUA BCUICCTBA B paCTBOPEC, AAPO aToMa, SHCKTpOHHBIﬁ
CJIOM aTroma, aTOMHas opOWTanb, pajuyc aTOMa, BAJIEHTHOCTb, CTEIEHb
OKUCJICHUs, XHMHUYECKasa CBA3b, QJICKTPOOTPUIATCIILHOCTD, noJrsipHasd
Y HETIOJISIpHAsl KOBAJICHTHAs CBSA3b, MOHHAs CBA3b, METAJNIMYECKas CBS3b,
KpUCTaJNINYECKast peléTka (aTromHas, HOHHAs, MeTaJUInIeCKasl,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHUOH, OJJIEKTPOJIUT U HEDIEKTPOJIUT,
JNEKTPONUTHYECKAss  JAUCCOIMAlMsI,  peakuud  HOHHOro  OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIH, OKHCIUTENb U BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTaHOBJICHHE, OJJIEKTPOJIU3, XHUMHUYECKOE paBHOBECHE,
oOpatumble W HeoOpaTUMBbIE pEaKIMM, CKOPOCTh XHMHYECKOH peakluu,
katanuzarop, [1/IK, koppo3us meTanioB, CriaBbl

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBl XUMHHU: 3aKOH COXPaHEHUs MaccChl,
nepuoanueckuii 3akon .M. MeneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOpPUHU XUMUH: aTOMHO-MOJIEKYJISIpHAS Teopus, TEOpUst
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

Brnanenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yYMEHUE IIPABUIBHO HUCIIOIB30BATh U3YYEHHBIE BELIECTBA U MATEPHUAJIbI
(B TOM YHClIe MHMHEpaJbHBbIE YIOOpEHHs, METAUIbl U CIUIaBbl, MPOAYKTHI
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NMpPOBEPSIEMOro | YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
TpeOoOBaHMS o01ero oopazoBanus Ha ocHose PI'OC
nepepaboTKU MPUPOJHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJIsl, TMPUPOTHOTO
rasa, HeTH) B OBITY, CEITbCKOM XO035HCTBE,
Ha TMPOM3BOJICTBE W MOHMMAHUE 3HAYCHUS JKUPOB, OCIIKOB, YIIIEBOIOB IS
OpraHu3Ma 4eJOBeKa; YMEHHE MPOTHO3UPOBATH BIIMSHUE BELIECTB U
XUMHUYECKHX TPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TIPUPOTHYIO
cpeny
39 YMEHHE HHTErpUpOBaTh XMMHYECKHWE 3HAHUS CO 3HAHUSMU JAPYTUX
' y4€OHBIX IPEIMETOB
HAJTMYUE OTbITA PAOOTHI C Pa3IMYHBIMU UCTOYHUKAMHU WH(OPMAIIUH T10
3.3 XUMUH (HaydyHasi 1 HAyYHO-TIOIMYJISIpHAs JINTEpPaTypa, CIIOBapH, CIPABOYHUKH,
HUHTEPHET-PECYPCHI)
yMEeHHE OOBEKTHBHO OIIEHUBATh HMH(POPMAIMIO O BEIIECTBAX, WX
3.4 MPEBPAIICHUSIX U TPAKTHUECKOM MIPUMEHEHUH 1 YMEHHE UCTIOIb30BaTh €€ IS
penieHns yaeOHO-T03HABATEIBHBIX 3a/1a4
Brnajenne ocHOBaMH MOHATHIHOTO anmapara U CUMBOJIUYECKOTO sSI3bIKa
4 XUMHUH JUISL COCTaBleHHUs (HOpPMYT HEOPraHMYECKUX BEIIECTB, ypaBHEHUM
XUMHUYECKHUX pEaKlMil; ocHoBaMHU xumuueckod HoMeHkiaaTypsl (IUPAC u
TPUBHUAIILHOM)
YMmeHue oOBSACHATH CBSA3b NOJOXKEHUs dieMeHta B llepumonnueckoit
CUCTEME C YHCIIOBBIMHA XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX
5 2JeMEHTOB (cocTaB ®  3apsAn  sxapa, oOIIee YuCiIo  DJIGKTPOHOB),
pacnpeselieHueM 3JIEKTPOHOB TI0 YHEPTEeTHUSCKUM YPOBHSIM aTOMOB IEPBBIX
TPEX MEPHUOAOB, KA U KAJIbIIUS
[IpencraBieHue o MEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
5 2JIEMEHTOB (PalyC aToMa, 3JIEKTPOOTPHUIIATEITHFHOCTE), TPOCTHIX H CIIOKHBIX
BEIIECTB OT MOJIOKEHUS dJeMeHTOB B llepuoanyeckoil cucreme (B Maibix
MePHUOaX U TIIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue Ki1accupuImupoBaTh:
7.1 XUMHUYECKUE 3JIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB, 3apsj
HMOHA
8.2 BHJT XMMHYECKOH CBSI3M W THUIN KPUCTAUIMYECKOH CTPYKTYpPHI B
COCTMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEIIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBHUTEIH
9 YMeHnue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPO/, IpaduT, anmmMa3, KpeMHUH,
9.1 aszot, docdop, cepa, xa0p, HATPHM, KaTUH, MAarHUH, KaabIUi, aTFOMUHUH,
JKEIe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/, OKCUIBI U TUAPOKCHU I MeTaiioB [-1IA rpynm,
9.2 amomunwmsi, menu (I1), muaka, sxenesza (II u 1), okcuaer yraepoga (I u 1V),

kpemuus (IV), azora u pocdopa (Il u V), cepst (IV u VI), cepuucrasi, cepHas,
azoTucTas, a3otHas, pochopHas, yrojibpHasl, KpDeMHHEBAsI KMCJIOTA U UX COJIH )
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Kon

IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro

NMpPOBEPSIEMOro | YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
TpeOoOBaHMS o01ero oopazoBanus Ha ocHose PI'OC
MIPOTHO3MPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
9.3 OT HX COCTaBA U CTPOCHMA, IPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT HX
CBOMCTB, BO3MOKHOCTH ITPOTEKAHUS XHMHUYECKUX MTPEBPALICHUH B Pa3IMYHBIX
YCIIOBUSAX
10 YMeHHe COCTaBISATh MOJIEKYJISIPHBIE U MOHHBbIE YPAaBHEHUS PEaKIHii, B
TOM YHCIIE:
10.1 peakiuii HOHHOTo 0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOMINX XHMHYECKHAE CBOMCTBA U3YyUCHHBIX KJIACCOB (TPYIIT)
HEOPraHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BBIYUCITH (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIGHYIO MOJICKYJSIPHYIO M MOJIAPHYEO MAacChl BEIICCTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSTMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 0 YpaBHEHHSIM XHMHYECKUX PEaKIMH M HaXOIUTh KOJIHYECTBO
BEIIECTBa, 00BEM M MacCy peareHTOB WIH ITPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaM{ HAYYHOTO IMO3HaHUs (HAOJIOICHNEe, H3MEPEHUE,
121 DKCIIEPUMEHT, MOJEITUPOBAaHUE) TMPH HU3YYCHHUU BEIIECTB M XHMHUYECKUX
SBIICHUH; yMEHHE CQHOPMYIMPOBATH TPOOJIEMYy U MPEHJIOKUTh IMYyTH €&
peleHus
122 Oe3omacHOil pabOThl € XHUMHYECKMMH BEIIECTBAMU, XHUMUYECKOU
MOCY/I0H ¥ J1a00paTOPHBIM 00OPYIOBAHHEM
npaBuiaMu 0€30MacHOr0 0OpaIeHus C BEIIECTBAMH, UCIIOIh3YEMBIMH B
MOBCEIHEBHOM JKU3HHU, TIPABUTIAMH MTOBEACHHUS B IIENIAX COSPEKEHUS 3J0POBBS
12.3 U OKpYXarolled MNpuUpOJHOW cpenapl; NOHMMaHHWE BpeAa (OHMacHOCTH)
BO3JICHCTBUS HAa JKHBBIE OPTraHU3MBI OINPEAENEHHBIX BEHIECTB, CIIOCOOOB
YMEHBIIICHUS U TPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS
13 Hannuue mpakTHYeCKHX HABBIKOB TUIAHUPOBAHMS M OCYIECTBICHHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
W3YYCHHUE W ONHCAHWE (PU3MYSCKUX CBOMCTB BEHIECTB; O3HAKOMJICHHE
13.1 ¢ QUBNYECKUMU U XUMHUYECKUMH SIBICHUSMHU;, OIBITHI, HUIUTFOCTPUPYIOLTHE
MPU3HAKY TPOTEKAHUS XUMUYICCKUX PEaKITUi
13.2 H3y4deHHue CIIOCOOO0B Pa3ICICHHs CMeCei
MOJTyYeHUE KUCIIOPOIa ¥ U3YYCHHE €r0 CBOKMCTB; IMOJIYYCHHUE BOJIOPO/IA
13.3 U U3YUYEHUE €ro CBOMCTB; MOJIyY€HHE YTJICKUCIIOrO ra3a W H3y4yeHUE ero
CBOICTB; NMOJyYEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
134 NPHTOTOBJIEHAE  PacTBOPOB ¢ ONpeNenEHHOM  MaccoBOM  A0JeH
pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHNE UHIMKATOPOB (JJaKMyca, METHJIOpaHka 1 @eHOH(?TaHeHHa)
JUTSL OTIPEICIICHUS XapaKTepa cpeibl B paCTBOPaxX KUCIOT U IIeJIoueit
UCCIICIOBAaHNE M OMUCAaHHE CBOWCTB HEOPraHMYECKHX BEUIECTB
136 pa3IMYHBIX KJIACCOB; H3Y4YEHHE B3aHUMOJCHCTBUS KHUCJIOT C MeTajlaMu,

OKCHUaAaMu MCTAJIJIOB, PAaCTBOPHMBIMHU KW HCEPACTBOPUMBIMH OCHOBAHUSIMU,
COJIIMH; TIOJTYUCHUEC HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUE OOHOI'O
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Kon IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
NMPOBEPSEMOr0 | YPOBHS OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTI'O
TpeOoOBaHMS o01ero oopazoBanus Ha ocHose PI'OC

MeTajula JPYTUM U3 pacTBOpa COJIM; HMCCIIEJOBaHUE aM(pOTEPHBIX CBOMCTB
TUPOKCUIOB ATIOMUHUS U LIMHKA

pEIICHUE IKCIIEPUMEHTAIbHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCIUHEHUN»; «DJIEKTPOIUTHYECKAs JIUCCOLUALIUSY;
«Baxkneine HeMETaUIbI M UX COCOUMHEHUS»;, «BakHeHIe MeTamibl U uX
COEUHEHU

13.7

XUMUYECKHE KCIIEPUMEHTHI, HJUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS
peakIuii HOHHOTO OOMEHa; KaueCTBEHHbBIC PEaKIMM Ha MPUCYTCTBYIOIIHNE B
13.8 BOJIHBIX PacTBOPax MOHBI: XJOPUI-, OpOMHUI-, HOAMI-, CyIbdat-, pocdart-,
KapOOHAaT-, CHJIMKAT-aHUOHBI, THAPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHus,
KaJIbLIMS, AIFOMUHMUS, Jkele3a (2+) u xkenesa (3+), meau (2+), muHka

14 VYMmeHnue:

NpPEICTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (GopMe  BBIBOJIOB,

14.1 JI0OKa3aTelIbCTB, TpaduKOB M TAOMUIl M  BBIABIATH  OMIIMPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXIY PEaIbHO HAOIIOIAaeMBIMA XUMUYCCKUMHU

14.2 SBIICHUSIMA W TIPOLIECCAMH, IPOUCXOISIIUMH B MAaKpO- H MHKPOMHUDE,

OOBSICHATH IPUUYUHBI MHOTOOOpa3Hs BEIIECTB

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 IlepBoHaYaJIbHBIE XUMUYECKHE TOHSATHUS
1 L YucTtsle BemecTBa U cMecu. CriocoObl paziesieHus: cMecei
1. ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
2 IIpocThle U CIIOKHBIE BEIIECTBA.
1. Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHUX 3J1€MEHTOB. CTeneHb
3 OKHCJICHHUS
1 3aKOH TOCTOSIHCTBa  cocTaBa  BemlecTB. OTHocuTendbHass aTOMHas — Macca.
4 " | OTHOCUTENBHAA MoONEKyJIspHAas Macca. MaccoBasg [0JI1 XUMHYECKOIO JJIEMEHTa B
COEIMHEHUU
1. KomnyectBo BemectBa. Monb. Mounsipuas  macca. MonsipHblif  00bEM  ra3oB.
5 B3anMoCBA3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
1. DU3NYECKUE U XUMUYECKUE SIBICHUSA. XUMHUYECKas peakluusi U €€ MpU3HaKHh. 3aKOH
6 COXpaHEHHUs MACChI BEMECTB. XUMHUUECKUE YPAaBHEHUS
5 Ilepuonnueckuii 3akoH u Ilepuoamueckas cucremMa XUMHYECKHUX OSJIEMEHTOB
J.W. MenpneneeBa. CTpoeHHE aTOMOB
2 Ilepuonnueckuit  3akoH. llepmoamyeckas cucremMa XUMHYECKHUX  AJIEMEHTOB
1 " | .. Menneneesa. Ileprnoas! u rpynmel. @U3ndeckuii CMbICI MOPAIKOBOIO HOMEPA, HOMEPOB
NIEPHO/Ia U TPYNIIBI 2JIEMEHTA
2 Crpoenne aromoB. CoctaB aroMHbIX saep. HM3otomsl. Onektponbl. CTpoeHHe
2 " | 27EeKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XMMHYECKHX HJIeMeHTOB llepmoanueckoii
cuctemsl /.M. MenaeneeBa
2. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHMUYECKHMX DJJIEMEHTOB IEPBBIX TpPEX
3 NEPUOJIOB, KaJIKs, KaJblHsl (pagnyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH, METAIIIMUYECKUX U
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Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

HEMCTAJNINYCCKUX CBOﬁCTB) n Uux COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHU C ITOJOKCHHUEM 3JICMCHTOB B
HCpHOI[H‘IGCKOﬁ CUCTEME U CTPOCHUEM NX ATOMOB

3 CtpoeHue BeniecTBa
3. Xumuyeckass  cBa3b.  KoBasneHTHass  (HOJsipHas W HEMNOJSpHAas)  CBA3b.
1 DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIeMeHTOB. MloHHas cBA3b. MeTauinueckast CBsI3b
3. Tunel KpUCTAUNIMUECKUX PEUIETOK (aTOMHAasi, MOHHAs, METaJUIMYecKas), 3aBUCUMOCTb
2 CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxwuelinme mpeacTaBUTENN HEOPraHUUECKUX BEUIECTB. HeMeTaiuibl 1 UX COEIMHEHUS.
MeTaibl 1 UX COeAMHEHUS
Knaccudukanus W  HOMEHKJIATypa HEOPraHWYECKUX COCAMHCHHUN: OKCHJIOB
4. | (comeoOpa3yromniyue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIE) MW  HecoJeo0pasyIoIue;
1 OCHOBaHUM (LIENOYHM U HEPACTBOPUMBIC OCHOBAHMS); KHUCIOT (KHCIOPOJCOJAEpXKAlIhe M
0OEeCKUCIOPOAHBIC, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIEC); COJIEH (CPETHUX M KHCIIBIX)
4. ®u3nueckue M XMMHYECKHE CBOICTBAa NPOCTBIX BEIIECTB-HEMETAIOB: BOJIOPOJA,
2 XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHUS
4 ®u3nueckue U XMMHUYECKHE CBOWMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTUSA, HATPHS,
3 " | kanus, Maruug W KaJbLMs, ATIOMUHUS, dKelie3a. DJIEKTPOXUMHYECKUN psJi HANpsKEHUN
METaJUIOB
4, Ousnyeckue M XUMHYECKHE CBOWCTBA BOJOPOIHBIX COCIWHEHUM HEMETAJIOB:
4 XJIOPOBOJIOPOJIA, CEPOBOJOPOAA, AMMHAKA
4 du3nyeckue U XUMUYECKHE CBOMCTBa OKcHIOB HeMeramoB: cepwl (IV, VI), azora
5 LIV, V), dochopa (I, V), yraepoma (I, 1V), kpemuusa(IV). Ilomyuenue okcuioB
HEMETAaJUIOB
4. Xumunueckue cBoiictBa okcuioB: MetaiioB |A—I11A rpynmn, uunka, menu(Il) u xenesza
6 (11, 111). TTony4eHre OKCHIOB METAJLIOB
4 XUMHYECKUE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHAOB (HA TpUMEpPE
7 " | TumpokcumoB amrOMUHMS, Jkene3a, LMHKA). [lomydeHue ocHOBaHHMM W aM(pOTEpPHBIX
TUAPOKCHJIOB
4 O6uv11/1e XHMUMECKHE CBOMCTBA KHCJIOT: xnoIv)OBoIloposzuloﬁ, CEPOBOJOPOAHOM,
8 CEpPHUCTOM, CEpHOM, a30THOH, PpochopHOil, KpeMHHEBOM, yroimpbHOU. OcoOble XUMUYECKHE
CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOU U a30THOM KHUCIOT. [lonydeHue Kkucnor
9 4 OO61mure xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue coneit
4. [Tonyuenue, coOupaHue, paclio3HaBaHWE BOAOPOJA, KHUCIOpOAa, aMMHaKa,
10 YIJIEKUCIIOTo Ta3a B JabopaTopuu
4. [Tomyuenne aMMuaka, CEpHON U a30THOM KUCIIOT B MPOMBIIIIIEHHOCTH. O011I1e CriocoOb!
11 TTOJIY4EHUS] METAJIIOB
12 4 ['eneTnueckasi CBA3b MEXIY KJIaCCAMH HEOPTAHUUECKUX COESUHEHUN
5 XHWMHUYECKUE PEAKIUN
5 Knaccudukaius XuMUIeCKUX PEaKIuil 0 pa3IuYHBIM MPU3HAKAM: 110 YUCITy U COCTABY
1 " | yuacTByrommx B peaklMH BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, M0 M3MEHEHHIO CTeNeHEen
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB
5. TemnoBoit 3(hPekT XUMUYECKOW peakIuu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30- H
2 SHJOTEPMHUYECKHUE PEAKITUU. TePMOXUMUYECKHUE YPABHEHUS
5 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENId W BOCCTAHOBUTENH.
3 " | IIpomeccor OKHCIICHUS u BOCCTaHOBJICHHSI. DNEeKTPOHHBIN Oayranc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON peakliuu
5. Teopusi PAEKTPOIUTHYECKON aucconanud. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHl U
4 HEAIEKTPONIUThL. CHITbHBIC U clla0ble 2NIeKTPOIUThL. CTeNeHb AUCCOIHAIIH

27




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

o. Peakuinu nonHoro oOMeHa. Y cloBuUs MPOTEKaHMsI peaKLuii HOHHOTO 0OMEHa, MOJIHBIE U
5 COKpaIIEHHbIC HOHHBIE YPaBHEHHsI peakluil
6 XuUMHS ¥ OKpYXarolas cpeia
6 BemecrBa u  marepuanbl B IIOBCEAHEBHOM JKM3HM 4YelloBeKa. besomacHoe
1 " | ucnonp3oBaHME BEUIECTB U XMMUYECKUX peakiuil B naboparopuu u ObiTy. [lepBas momoirs
IpY XUMHUYECKUX 0KOT'aX U OTPABICHHSIX
XUMHYECKOE 3arps3HEHHE OKpYKaIoLel cpeabl (KUCIOTHBIE O, 3arps3HEHHE
6. | mouBbI, BO3IyXa M BOJOEMOB), crocoObl ero mpenorBpamieHus IlpeaenbHas momycTumas
2 koHnentpanus BemectB (IIJIK). Pomp xuMum B pemieHHH SKOJOTHUYECKHX IMPOOJIEM.
Ycunenne napHukoBoro 3QQexTa, pa3pynieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpEMHUS U UX COCAUHEHUH B OBITY,
6. | MeauUMHE, TPOMBIIIICHHOCTH M CEILCKOM XO03sicTBe. [IpMeHeHne MeTaaioB U CIUIaBOB
3 (ctanb, 4yryH, AIOpaTlOMUHUN, OpoH3a) B OBITY M IPOMBIIUIEHHOCTH HX COEAMHEHUM.
[ToHsITHE O KOPPO3UHU METAIIIOB, OCHOBHBIE CLIOCOOBI 3alITUTHI HX OT KOPPO3UHU
6. [TpupoaHbIe HICTOYHUKH YTIIEBOI0POIOB (YT OJIb, IPUPOTHBIN I'a3, HE(TH), MPOAYKTHI HX
4 nepepaboTku (6€H3MH), UX POJIb B OBITY M POMBIIIEHHOCTH
[TepBoHayaBbHBIC MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COSAMHEHUX YIepoia
6. | (meraH, aTaH, ITHJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, yKcycHas Kuciora). [lomstue o
3) OMOJIOTHYECKH Ba)XKHBIX BEIECTBAX: JKUPAx, Oelkax, yrieBoJaX — M UX POJNU B KU3HU
YeloBeKa
7 Pacuérni:
7. .
1 1o opmynaMm XUMUYECKIX COETMHEHUI
7. . .
5 Macchl (MaccoBOM) 10J1M pacCTBOPEHHOTO BEILIECTBA B PaCTBOPE
7.
3 10 XUMAYECKHM ypaBHEHUSIM

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme obmero oOpasoBanuss «XUMHs» NpU3HAHA OOSA3aTENbHBIM YYEOHBIM IPEIMETOM,
KOTOPBI BXOJIUT B COCTaB peaMeTHON 001acTu «EcTecTBEeHHO-HAay4HbIE PEAMETHI).

VY4eOHbIM TJIaHOM Ha e€ M3ydyeHue oTBeZieHO 136 yueOHbIX yacoB — MO 2 4 B HeJento B 8 u 9
KJIacCaxX COOTBETCTBEHHO.

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne KosunuyecTBo JJIeKTPOHHbIE Y4e0HO-
HanmeHoBaHMe pa3aeioB U TeM

m\n YacoB MeTOHYEeCKHE MATEPUAIbI

1. Pa3nea 1. IlepBonauanbHble 20
XMMHYECKHEe NOHATHS

1.1 Tema 1. Xumust — BaxkHas 001acTh 5 XUMHS 8 Kjacc
€CTECTBO3HAHUS U IPAKTHUECKOM
JIEATEILHOCTH YeJIOBEKA

1.2. Tema 2. BerrecTBa 1 XUMHUYECKHUE 15 XuMHud 8 Kiace
peaknuu

2. Pa3nen 2. BaxkHble npeacTaBuTe M 26
HEOPTraHWYECKUX BelleCTB

2.3. Tewma 3. Bozayx. Kucnopon. 4 XUMHSL 8 KJ1acc
[TpencraBnenus: 06 okcumax

2.4. Tema 4. Bonopoa. Ilonsitue o 4 XuMusd 8 Kiace
KHCJIOTaX M COJISX.
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2.5.

Tema 5. KonmnuecTBEHHBIE OTHOIICHUS
B XUMHUU

XUMHS 8 KJ1acc

2.6.

Tema 6. Bona. PactBopsl. [Tonsitue 06
OCHOBAaHUIX

XUMHSA 8 K1acc

2.1.

Tema 7. OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUN

10

XUMHSA 8 Ki1acc

Pasznea 3. [lepuoguyeckuii 3aK0H U
Ilepuoanueckasi cucrema
xuMuueckux 3jaemenToB . A.
Menpeneesa. CTpoeHue aToma.
XuMuuyeckasi CBA3b.
OKHCINTEIbHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN

15

3.8.

Tema 8. [lepuoanueckuit 3aKoH u
[leproanueckas cucTeMa XUMUYECKUX
anemenToB JI.1. Menjeneena.
Crtpoenue aToma.

XUMHA 8 Kiracc

3.9.

Tema 9. XuMmudeckast CBA3b.
OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE
peakimn

XUMHS 8 KJ1acc

IIpakTnyeckune padoTnl MO
MaTepuay H3y4YeHHBIX pa3ieioB
Kypca.

PesepBHOE Bpems

3yq

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68

9 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTtBoO
JacoB

DJIEeKTPOHHbIE Y4eOHO-
MeTO/IMYeCKHEe MaTepUaJIbl

Paznen 1. BeuecTBo M XUMH4YeCKHe
peakuun

16

[ToBTOpeHue u yriryosieHne 3HaHU!
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca

6

xuMus 9 kiacc

1.2

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUN

XuMusa 9 kaacc

13

Tema 2. DnekTponutudeckas
aucconuanusi. XUMHUYECKHe peakIiu
B pacTBOpax

xumug 9 kimacc

Pa3zgen 2. HemeraJiibl 1 MX
coeIUHEeHUS

22

2.1

Tema 3. OGmiast xapakTepucTHKa
XAMUYECKHX dJIeMeHTOB VIIA-
rpynisl. ['anoressr

xuMus 9 kiacc

2.2

Tema 4. OOmias xapakTepucTuKa
XUMHYECKUX 31E€MEHTOB VIA-Tpynibl.
Cepa u e€ coeIMHEeHUs

xumug 9 kimacc

2.3

Tema 5. OGmiast xapakTepucTHKa
XUMHUYECKUX AJIEMEHTOB V A-TpYIIIbI.
A3ort, hochop u ux coeTMHEHUS

xuMus 9 kiacce

2.4

Tema 6. OO1mmias xapakTepucTuKa
XUMHYECKUX 31€MEHTOB [V A-Tpynibl.

xumug 9 kimacc
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Yrieposa U KpEMHUM B UX COCTUHEHUS
3. Paszgen 3. Mera/LiIbI M UX 18
coeMHEeHUs
3.1 Tema 7. O01IKE CBOMCTBA METAIIOB 4 XUMHs 9 Kj1acc
3.2 Tema 8. Baskneiime MeTaIIbl U UX 14 XuMus 9 Kaace
COCIMHEHHUS
4, Paznen 4. XumMus u okpy:Karoasi 3
cpena
4.1 Tema 9. BemectBa u matepuainsl B 3 xumus 9 kacc
JKU3HU YCI0BEKa
S. IIpakTnyeckune padoTnl MO 7
MaTepHaJly M3yYeHHBIX Pa3/1eJioB
Kypca.
PesepBHOE Bpems 24
OBIIEE KOJIMYECTBO YACOB 68
I10O ITPOI'PAMME

YUYEBHO-METO/JINYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JI51 YYEHUKA

B 8 ximacce — Xumus 8 kinacc nmoa penakiueii ['abpuensaa O.C.

B 9 xnacce — Xumus 9 xnacc noa penakiueit ['abpuensina O.C.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISL
1. Xumus. 8-9 kiaccel. ba3oBblil ypoBeHb. MeTon4eckie peKOMEHIaluU K yueOHUKaM

INabpuensna O.C., Octpoymona U.I'., Cnankosa C.A.

2. O. C. T'abpuemnsn, U. I'. Octpoymos, U. B. AkcénoBa Meroanueckoe nocobue ass

yuurenst XUMUSA 9 knacc

3. O.C. TI'abpuensH. Meronndeckoe nmocodbue k yueouuky I'abpuensua O.C.

MUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
DrexkTpoHHas oOpa3zoBaresbHas cpefa rumuazun Ne271, cepuika:_https://edu.271.spb.ru
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