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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma o XuMuu Jutst o0ydaromuxcs 8-9 KiaccoB COCTaBlIeHa HA OCHOBE
TpeboBanwmii k pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMbI OCHOBHOTO OOIIETO
oOpa3oBaHusi, mpeacTaBiIeHHbIX B DeneparbHOM rocyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
OCHOBHOTO 00111eT0 00pa3oBaHus, ¢ YUETOM pactpeeIEHHBIX 0 KJIaccaM IPOBEPSIEMBIX TPEOOBaHUH K
pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIeTro 00pa3oBaHus U
AIIEMEHTOB COJICP)KaHUs, IPEICTABICHHBIX B Y HUBEPCAIbHOM KOAU(UKATOPE TT0 XUMHH, a TAKXKe Ha
ocHoBe [IprmepHOIi MporpaMMbl BOCIIUTaHUS 00YYarOIIKUXCsl IPU MOJTy4YEHUH OCHOBHOTO 0011IEro
oOpazoBaHus u ¢ yuétoMm KoHuenum npenojaBanus yaeOHOro npeaMera « XuMus» B 00pa3oBaTebHbIX
opranuzarusx Poccuiickoit deneparuu, pean3yronmx OCHOBHBIE 00I11e00pa30BaTeIbHbIE MPOTPAMMBI
(yrB. Pemennem Komnernn Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H), Ctannapra
MIPaBOCJIABHOTO KOMIIOHEHTA MPaBOCIaBHBIX 00pa3oBaTeNbHbIX yupexaenuid, OOIT OO0 HOYPO
AEPTIL] (MII) «ITpaBociaBHasi rTUMHA3UsI BO UMS CBATOTO PAaBHOANIOCTOJILHOTO KHs13s1 Briagumupa ropona
AJBMETBEBCKaAY.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJIMETA «XUMMUS»

Bxnaxg yaeOHOorOo mpeamera «XuMHS» B JIOCTH)KCHHE IIeJied OCHOBHOTO 00Iero oOpa3oBaHHs
0OyCIIOBJICH BO MHOTOM 3HAaYCHHEM XUMHUYECKOW HAYKH B TO3HAHWM 3aKOHOB TPUPOIBI, B Pa3BHTHH
MIPOM3BOIUTEIHHBIX CHJT OOIIECTBA M CO3aHUHM HOBOW 0a3bl MaTEPUAIBHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpoCTpaHmUiIa CBOE BIMSHUE Ha BCE 00IacTu
YEJIOBEUYECKOT0 CYIIECTBOBAHMS, 3ajaja HOBOE BHJICHHE MHUpPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOH KYJIbTYpbI, HEOOXOJAMMBIM YCIIOBUEM KH3HMU OOIECTBA: 3HAHUE XUMHH CIY)XUT OCHOBOMW ISt
(hopMUPOBaHKS MUPOBO33PEHHS YEIOBEKA, €T0 MPEACTABICHHUI 0 MAaTEepUATLHOM €IMHCTBE MUPA; BAXKHYIO
posib UrparoT GOpPMHUPYEMbIE XUMHUEH MTPEICTABICHUS O B3aMMOIPEBPAIICHUSIX YHEPTUN U 00 IBOJIIOIUH
BEILIECTB B MPHUPO/IC; COBPEMEHHAsI XMMHsI HalpaBiieHa Ha PElIeHUE TJI00aTbHBIX MPOOJIeM YCTOHIMBOTO
Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPIETHUECKOM, MHINEBOM M HAKOJOTHYCCKON O€30MacHOCTH,
poOJIeM 31paBOOXPAHEHHUSI.

B ycroBusix Bo3pacraromero 3Ha4YeHUS XUMUH B )KHM3HU OOIIECTBA CYIIECTBEHHO TTOBBICHIIACH POJIb
XUMHUYECKOTO oOpa3oBaHMs. B ruraHe coruanu3anyu OHO SIBJISETCS OJHUM M3 YCIOBUH (OPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYIHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  YeJIOBEKY  XHUMHYECKHE 3HaHHs  HEOOXOAMMBI I IpUOOpeTeHHs
OOLIEKYIBTYPHOTO YPOBHS, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIIUYME U OTBETCTBEHHO Y4aCTBOBATh
B MHOT0OOpa3HOM »KU3HU OOIIEeCTBA, A OCO3HAHUS BaXXHOCTU Pa3yMHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U 3/I0POBBIO JIPYTHIX, K OKPYXKAIOLIEH MPUPOJHON cpese, Uis TPaMOTHOTO TMOBEACHUS MPHU
HCIIOJIb30BAaHUH PA3JIMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B MIOBCEIHCBHOM KU3HH.

Xumudeckoe oOpa3oBaHWE B OCHOBHOHM IIKOJIE SIBJISETCS 0Oa30BBIM IO OTHOIIEHHUIO K CHCTEME
obmiero xuMuyeckoro oOpazoBanus. [[0PTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealiu3yer
IpHUCyIIHe O0OmeMy XUMHYECKOMY O0Opa30BaHUIO KIIOYEBBIE I[EHHOCTH, KOTOPBIE OTpaKaroT
rocy/lapCTBeHHbIE, OOIECTBEHHbIE M WHAMBHUAyaJbHbIE MOTPEOHOCTH. DTHUM OIpeNessieTcsl CYIIHOCTh
oOmieit cTpareruu oOy4eHHs, BOCOIUTAHUS M Pa3BUTHUSL O0OYYAIOIIUXCSI CPEICTBAMU Y4eOHOTO MpeaMeTa
«XUMUSAY.

N3yuenne mnpeamera: 1) cmocoOCTBYyeT peanu3alldd BO3MOXXHOCTEH [UIsi CaMOpa3BUTUS H
(dbopMupoBaHHs KyIbTYphl JTUYHOCTH, €€ 00Imeld U (yHKIMOHATHHONW TPaMOTHOCTH; 2) BHOCHUT BKJIaJa B
(dhopMHUpOBaHHE MBIIIJIEHUS U TBOPYECKUX CIOCOOHOCTEH MOIPOCTKOB, HABBHIKOB UX CAMOCTOSTEIHLHOM
y4eOHOM NeATeNbHOCTH, AKCIEPUMEHTAIbHBIX U HCCIENIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX Kak
B MMOBCEIHEBHON JKW3HU, TaK W B MPO(ECCHOHATBHOW AEATENbHOCTH; 3) 3HAKOMHUT CO crenudukoi
HAyYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IUIsIa HA €IUHCTBO MPHUPOABI U YETOBEKa,



SBIISICTCS. OTBETCTBEHHBIM ATANIOM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOAPOCTKOB; 4)
crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIE,
K 4eJIOBEKY, BHOCHT CBOM BKJIa/I B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Banuble HampaBieHuss B OOy4eHHM XUMHUHM O0O0ECHEUMBAIOTCS CHEUU(UKON CONepKaAHUS
IpeIMeTa, KOTOPBIH ABJIAETCS MEeIaroruuecky aJanTHPOBAaHHBIM OTPaKeHUEM 0a30BOM HAayKU XMMHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum OCHOBHOM IIKOJbl OpPHUEHTUPOBAH Ha OCBOEHHE OOy4arolIMMHCS OCHOB
HEOPraHMYeCKOM XMMHMHM M HEKOTOPBIX MOHATUN U CBEIEHUH 00 OTAEIbHBIX OOBEKTaX OPraHUYeCcKOU
XUMHH.

Crpykrypa cojepkaHusi InpeaMera chopMmupoBaHa Ha OCHOBE CHUCTEMHOIO MOJXOAAa K €ro
nzydeHuto. ConepxaHue CKJIaJbIBAETCSl U3 CUCTEMbl MOHATUH O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHIIMITY
IIOCJIEIOBATENIBHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX IPEJACTABICHUN pPA3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YYEHMS KaK OCHOBBI BCETO €CTECTBO3HAHMs, ypoBHs [lepnoaudeckoro 3akona /I.
N. MenneneeBa Kak OCHOBHOTO 3aKOHAa XMMHH, YYEHMS O CTPOCHUM aTOMa M XMMHUYECKOM CBSI3H,
MIpPEJICTaBICHUM 00 AIEKTPOJIMTUYECKONW IMCCOLMAllMM BELIECTB B pacTBopax. TeopeTnuyeckue 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE SMIUPHUYECKU TOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCA
MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMy, BBIMOJHSAS (GYHKUHUN OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEN TPAKTUYECKOTO MPUMEHEHHUS U MTOJTYYEHUS U3Y4aeMbIX BEIECTB.

Takas opranuzamusi coJAep)KaHHS Kypca CIHOCOOCTBYET MpPEACTABICHUIO XUMHYECKOU
COCTABJISIIOIIEH HAYIHOU KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOU MPUPOBL. TeM caMbIM 00eCTIeunBaeTCs
BO3MOXHOCTh (JOPMHUPOBAHUS Y 00YUAIOIIUXCS LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METO/1aM
MMO3HAHWS B Hayke. BaXHO Takke 3aMEeTUTh, YTO OCBOEHUE COACPKAHHUS Kypca IPOUCXOIUT C
MPUBJICYCHUEM 3HAHUI U3 paHee N3yYEHHBIX KypcoB: «OKpyxkaroumuii Mup», «buonorus. 5—7 kinaccb» 1
«®Pusuka. 7 Kaace».

HOEJIN U3YYEHUSA YYEBHOI'O IPEAMETA «XUMMS»

K wnampaBieHWo NEpBOCTENICHHONW 3HAYMMOCTH TPH peaji3aliui 00pa3oBaTeIbHBIX (DYHKIIHI
npeaMera «XUMHS» TPAAULIMOHHO OTHOCAT (OPMUPOBAHME 3HAHMM OCHOB XMMHYECKOW HAayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON [EATEIBHOCTH 4YellOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3a/lauya MpeAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKHX
3HaHUN — BaXHEHIINX (HaKTOB, MOHATHIA, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH, JOCTYIMHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, S3blka HayKH, 3HAHUW O HAy4YHBIX METOJaX HU3YyUeHHUs BEIIECTB U
XUMHUYECKUX DEaKIHil, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB NEATEIbHOCTH,
CBSA3aHHBIX C I[UJIAHUPOBAaHUEM, HAONMIOJEHHEM U MPOBEACHUEM XHMHUYECKOTO JKCIEPUMEHTA,
coOroieHreM MpaBuil 0€30MacCHOTO OOPAIIEHUS C BEIECTBAMU B TIOBCETHEBHOM KU3HU.

Hapsiny ¢ aTuM nienu u3ydenus mpeaMeTa B MporpaMMe YTOUHEHBI B CKOPPEKTUPOBAHBI ¢ YUETOM
HOBBIX IMPHOPUTETOB B CHUCTEME OCHOBHOTO o0Omiero obpazoBanus. Ceroguss B oOpa3oBaHHH 0C000
3HAYUMOM TMpHU3HAETCS HAINPAaBJICHHOCTh OOyYeHHs Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTE/UIEKTa U o0mIie KynbTypbl. OOyuyeHHEe YMEHUIO YYUTHCS U MPOJOJDKATH CBOE
o0pa3oBaHHE CaMOCTOSATEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIIHNX (QYHKIIMHA y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 5TUM Mpu M3ydeHUH MpeMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaYeHHE TPUOOpeH
TaKue 1eNH, Kak:

. (I)OpMI/IpOBaHI/IC HHTCIUICKTYAaJIbHO pa3BI/ITOI>'I JIMYHOCTH, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHHUUICCTBY, CAMOCTOATCIIBHOMY IIPUHATHIO peHleHPIfI, CIIOCOOHO AaalTUPOBATHCS K 6BICTpO
MCHAIOIUMCH YCIIOBHUAM KU3HU,

. HaIpaBJICHHOCTDb OGy‘ICHI/IH Ha CUCTEMATHYCCKOC l'IpI/IOGH_[eHI/Ie yqamuxcs K
CaMOCTOSATEIbHON MO3HABATEIbLHOM ACATCIIbHOCTH, HAYYHBIM METOAAM IMO3HAHH, (bOpMI/Ip}/IOH_[I/IM
MOTHUBAIIUIO U Pa3BUTUC CIIOCOOHOCTEH K XUMUU,



. obecrieueHne yCI0BHi, CTOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJaIOIIUMHUCS OTIBITA
pa3zHoO00pa3HOM NEeSITEILHOCTH, IO3HAHKS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMHCTCHHHﬁ), HMCIOIUX YHUBCPCAJIILHOC 3HAYCHUC JId Pa3JIMYHBIX BUAOB ACATCIIbHOCTHU,

. (dhopMHpOBaHKE YMEHHI O0BSCHATH U OLICHUBATH SIBJICHHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAHUM 3HAHUM U ONBITA, OJYYEHHBIX [IPU U3YYEHUHU XUMUU;

. (dopmupoBanre y 00yJaronuxcs T'YMaHUCTUIECKUX OTHOIICHHUH, TOHUMaHHS IEHHOCTH
XUMUYECKUX 3HAHUH TSl BBIPAOOTKH SKOJIOTHYECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH IIPUPOTHON CPEIbI;

. pa3BUTHE MOTHBAIIMU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHMSI OOIIEUYEIOBEUECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TTPOHIIS U
HaIpPaBJIEHHOCTH JAJIbHEUIIETO 00ydYeHHUSI.

MECTO YYEBHOT' O TIPEJIMETA «XUMUs1» B YYUEBHOM IIJIAHE

B cucreme oOmiero obOpazoBanusi «XuMusS» NpU3HaHA 00A3aTE€IbHBIM Y4EOHBIM MpPEIMETOM,
KOTOPBI BXOJUT B COCTaB IpeIMeTHOM 06acTi «EcTecTBeHHO-HayYHbIE IPEIMETHI».

Y4eOHpIM MIaHOM Ha €€ u3ydeHue oTBeqeHO 136 ydeOHBIX 4acoB — 1O 2 4. B Helento B 8 1 9
KJ1accax COOTBETCTBEHHO.

COJEP)KAHHUE YYEBHOT O ITPEJIMETA

8 KJIACC

IlepBOHaYa/IbHBbIEC XMMHUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XuMuM B KM3HM 4enoBeka. Tena U BemecTBa. DU3MYECKHE CBOMCTBA
BEILIECTB. ArperatHoe cocTostHue BenlecTB. [loHsATHE O MeTOaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME
Hayk. UncTele BemecTBa U cmecH. CriocoObl pa3iefieHusi CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CHUMBOJIBI XMMUYECKUX 31eMeHTOB. [IpocTeie n
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass (opmyna. BaleHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTana BemiecTB. OTHOcUTENbHAs aTOMHasA Macca. OTHOCHUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBas 10515
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

Pu3nuecKue U XUMUYECKUE SIBJICHHS. XUMUYECKas peaklus U e€ MpU3HaKu. 3aKOH COXpPaHEHUs
Macchl BelIeCTB. XuMmudeckue ypaBHeHus. Kiaccudukanus XUMHYECKUX peakuuid (COeqUHEHUs,
pasloKeHUs, 3aMeleHUs, 0OOMEHA).

XUMUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IOCYAOW, C MpaBWiIamMd paboOThl B
naboparopun u npuémamu oOpaiieHusi ¢ J1a00pPaTOpHBIM OOOpPYIOBAHUEM; U3YYE€HHUE U OIHCAHUE
(bu3nuecKux CBOMCTB 00pa3Il0B HEOPraHMYECKUX BELIECTB; HAOMIOeHHE PU3ndYecKuX (IIJIaBJICHUE BOCKaA,
TasHUE JIbJla, pACTHpPaHUE caxapa B CTYNKe, KUMEHWE M KOHJEHCAIMs BOJAbI) U XUMHUYECKUX (TOpEeHHE
CBEYH, MPOKaJINBaHUE MEAHON MPOBOJIOKH, B3aUMOICHCTBHUE Mella C KUCIOTON) SIBICHUH, HAOMIOICHUE U
OTIMICaHWE TMPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PeaKInii (pa3nokeHue caxapa, B3aMMOJICHCTBUE CEPHOI
KHUCTIOTHI C XJIOpUJIOM Oapusi, paznoxkenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoIeHCTBHUE Kele3a
¢ pactBopom comu Memu(Il)); uzydenwe cmocoOOB paszgeneHUs cMmecel (C MOMONIbIO MarHWTa,
¢bunbpTpOoBaHUE, BRIMAPUBAHUE, TUCTUILIALINSA, XpoMaTorpadus), MpoBeIecHNEe OUNCTKY MOBAPEHHOMN COJIH;
HaOII0/IEHUE U OTICAHKE PE3YJIbTATOB MIPOBEICHHUS OTBITA, HILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChI;
CO37aHKe MOJIETeH MONEKYI (IIapOCTEPIKHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BellleCTB

Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 537I€MEHT W NPOCTOE BEIIECTBO.
HaxoxaeHnue kuciopoaa B mpupojie, pu3nueckue 1 XUMHUYEeCKHe CBOWCTBA (peakiuu roperus). OKCUIbl.



[Tpumenenne xucnopona. CrocoObl MONMy4eHHS KHCIOpPOJa B JIA0OPATOPUU U TPOMBINIICHHOCTH.
KpyrosopoT kucnopoza B npupoze. O30H — aJyIoTponHas MOIUPHUKAIHS KACIOPOAA.

TemnoBoit  >pQekT XUMUYECKOH peaknuuu, TEePMOXMMHUYECKHE YpaBHEHHs, JK30- U
SHIOTEPMHUUECKUE peakUUU. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE IapHUKOBOI'O
addekTa, pa3pyleHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocroe BeulecTBo. Haxoxxnenue Bogopoja B npupoje, Gpusndeckue u
XMMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCO0BI nosrydeHust. KucioTsl u conu.

KonuuectBo BemectBa. Mosb. Mosisipaas macca. 3akoH ABoraipo. MossipHblid 00bEM Ta30B.
Pacuérel N0 XuMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Boaa kak pactBoputens. PactBopbl. HacklieHHbIE M HEHACKILLICHHBIE
pacTtBOpbl. PacTBOprMOCTS BelecTB B BoJie.MaccoBasi 40JIsl BEIIECTBA B paCTBOPE. XUMUYECKUE CBOMCTBA
BoJbl. OcHoBaHMs. Ponb pacTBOpOB B MpHpOJE U B KU3HU yesloBeka. KpyroBopoT BOJbI B MpHUPOJE.
3arpsi3HeHre TPUPOIHBIX BoA. OXpaHa M OYUCTKA MIPUPOTHBIX BO/I.

Knaccudukanus  weopranmueckux coemuHenuit. Oxcunpl.  Kiaccudukanus — OKCHIOB:
coJyieoOpa3yroire (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbI€) U HecoleoOpasyrone. Homenkiarypa okcuaoB
(MextyHapoHas U TpuBUaibHast). Du3ndeckue U XuMHUYECKue cBOicTBa Okcu0B. [lomyuenre okcuaos.

OcHoBanus. Kinaccudukanusi ocHoBaHUM: MENOYM U HEPACTBOPUMBIE OCHOBaHuUs. HomeHkiarypa
OCHOBaHUHN (MeXAyHapoJHas W TpHUBHAIbHasA). DuU3NYECKUE U XUMUYECKHE CBONCTBA OCHOBAaHUHU.
[Tosydenne ocHOBaHUM.

Kucnotel. Knaccudukarmus kucinor. HoMeHkmarypa KuciaoT (MeXIyHapOoJHAsT U TPUBUAIBHASA).
®u3nyYecKre U XUMUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHOCTH MetaiuioB H. H. bekerosa. Ilonyuenue
KHCJTIOT.

Comu. Homenkiatypa comneil (MeXayHapoaHas W TpuUBHAIbHAsA). DU3MYECKHE U XUMUUYECKHE
cBoiicTBa cosel. [lonyyenue coeil.

['eneTnyeckas CBSI3b MEXKy KJIaCCAMH HEOPraHUYECKUX COEIUHEHUM.

XHWMHUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OIPEACIICHHE COJEpKaHUs KHUCIOpOJa B BO3AYXE;
noJyueHue, cobupaHue, paclio3HaBaHUE U U3ydeHHe CBOMCTB KHUCIOPO/1a; HaOMI0IeHnEe B3auMOIeHCTBUS
BEIIECTB C KHCIOPOJOM U yCIOBHS BOZHUKHOBEHHUS U MPEKpalleHUus ropeHus (1moxapa); 03HaKOMJICHHE C
oOpa3liaMu OKCHJIOB M OINKMCAHHE UX CBOWCTB; MOJIyu€HHE, COOMpaHUe, paclo3HABaHHWE U H3y4eHUE
CBOMCTB BOI0po/a (TopeHue); B3aumo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO HCIOIb30BaHUE
BHJIEOMATEpUANIOB); HaOII0AeHHEe 00pa3LI0B BEUIECTB KOJIUYECTBOM | MOJIb; HCCIEI0BaHNE OCOOCHHOCTEH
pacTBOpPEHUsI BEIIECTB C PAa3IMYHOM PAaCTBOPHUMOCTHIO; MPUIOTOBIIEHUE PACTBOPOB C OIpPEAEIIEHHOU
MaccoOBOM J10Jiell pacTBOPEHHOTO BEIIECTBA; B3aUMOJACHCTBHE BOJIBI C METAJUIAMU (HATPUEM U KaJIbIIEM )
(BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB); OTPEIC/ICHIE PACTBOPOB KKCJIOT U IIEIOYCH C MTOMOIIBIO
WHIMKATOPOB; HCCIEIOBAaHUE 00pa3lloB HEOPraHMYECKHUX BEIECTB Pa3MYHBIX KIACCOB; HAOIIOJECHUE
W3MEHEHHUs OKpPAaCKH MHIUKATOPOB B PAaCTBOPAaX KUCIOT M ILIEJIOYEH; U3yYEHUE B3aUMOJCHCTBUS OKCUAA
meau(Il) ¢ pactBopomM cepHON KHCIOTBHI, KUCIOT C METaJIaMH, peakluid HeUTpalu3aluu; MOIydYeHUe
HEpPaCTBOPUMBIX OCHOBAHWI, BBITECHEHHE OJHOIO MeETajla JAPYrUM H3 pacTBOpa COJM; pELICHUE
SKCIIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BaxkHelme kinaccbl HEOPraHMYECKUX COSAUHEHUN».

IMepuonuveckuii 3axkon u Ilepumoauveckass cucremMa xumu4yeckux 3jaemento Jl. U.
MenpgeseeBa. CrpoeHne aroMoB. XuMH4YeCKass CBfA3b. (OKHCIUTEIBHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KIacCU(UKAIMM XUMHUYECKHX dJIeMEHTOB. [loHsTHE O Tpymmax CXOJHBIX
AIIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIBI, TaJIOTEHbI, UHEPTHHIE T'a3bl). DIIEMEHTHI, KOTOphIE
00pa3yroT aM(poTepHbIE OKCUJIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB JI. M. Menneneesa.
Kopotkonepuoanast u jumHHOniepuoaHas ¢popmbl [leproandeckoil cucTeMbl XUMHUYECKUX J1eMeHTOB [l
N. MenpneneeBa. Ilepuoasl u rpynnbsl. GU3NUECKU CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB MEpuoaa U
TPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpo€HHE 3IEKTPOHHBIX
o0osiouek aToMoB TepBbIXx 20 xuMHUecKkux anemMeHToB [lepuonmyeckoii cucrembl J[. . Mennaeneesa.



XapakTepucTUKa XMMHMYECKOTO JJIEMEHTa IO ero InojoxkeHuro B Ilepumonmueckon cucreme /[l. M.
Menpeneesa.

3aKOHOMEPHOCTHM M3MEHEHHUS paJuyca aTOMOB XMMHUYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETANIMYECKUX CBOMCTB 1O rpynmaM M nepuojaaM. 3HaueHue llepuonnueckoro 3akoHa W
[Ieproanueckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHS HayKH U npakTuku. 1. . MenneneeB —
Y4EHBIA U IPaKIaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOJSIpHASsE M HETOJSIPHAs) CBSA3b. DJIEKTPOOTPUILIATEILHOCTh
XMUMMUYECKUX 3J1eMeHTOB. MloHHasI CBS3b.

Crenenp oxucieHusd. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Ipouecchl OKuCIeHUS U
BoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCHEPUMEHT: H3y4eHHE O0O0pa3lloB BEIIECTB METAUVIOB U  HEMETAJJIOB;
B3aUMOJICHICTBUE THUIAPOKCHJA IIMHKAa C pacTBOpaMH KHUCJIOT M IIeJ0Yeil; NpOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIMX — MPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUil (TOpeHue, peaxiuu
Pa3IoKeHus, COCUHEHMUS).

Me:xnpeameTHble CBSI3U

Peanuzanust MeXNpeIMETHBIX CBsI3ei MPU M3YyYCHHH XMMHUHU B 8 Kilacce OCYIIECTBISIETCS depes
HCI0JIb30BAHNE KaK OOIIHMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO111ue ecTecTBEHHO-HAYYHbIE IOHIATHS: HAyYHbIN (aKT, TUNIOTE3a, TEOPHUsl, 3aKOH, aHAJIU3, CHHTE3,
KJlacCU(pUKaus, NEPUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAaHUE, HU3MEPEHUE, MOJIENb,
SIBJIICHUE.

®duszuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIbI, PaIMOAKTUBHOCTD,
MOJIEKyJ1a, JIEKTPUUYECKUI 3apsl, BELIECTBO, TeNO, 00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, ras,
¢u3nyeckre BEeJIMYUHBI, AUHULBI U3MEPEHMsI, KOCMOC, IIJIaHeThl, 3BE31b1, COoHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaabl, TOPHBIE IMOPOJIBI, IOJE3HBIE HCKOIAaeMbIe,
TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKiusi

[Tepuonnueckuii 3akoH. Ilepuomnueckas cuctema xumuueckux snemeHtoB JI. M. Menneneena.
CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MECHEHHHM CBOMCTB XHMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX
MEePUOJOB, KaWsl, Kajdblldd M WX COCAUHEHUH B COOTBETCTBHHM C TIOJIO)KCHHEM OJJIEMEHTOB B
[Tepuoandeckoit cucTeMe M CTPOCHUEM MX aTOMOB.

CtpoeHune BeliecTBa: BUIbI XUMHYECKOW CBSI3U. THIBI KPUCTALINYCCKUX PEHIETOK, 3aBUCHMOCTD
CBOMCTB BEIIIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKIyHApPOIHAS U TPUBHAIIbHASA).
XHWMHYECKHUE CBOMCTBA BEIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUH,
T€HETUYECKasl CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccudukanuss XUMHUECKUX peakUuid IO pa3IUyHbIM MpHU3HAKaM (M0 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTEMeHEH OKHCIIeHUs
XUMHUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U DHAOTEPMUYECKHE
peakuu, TePMOXUMUYECKHE YPABHEHHUS.

[TonsiTre o ckopocT XuMu4eckoi peakuuu. [ToHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. [IoHATHE O TOMOTE€HHBIX U TF€TEPOreHHBbIX peakuusx. [[oHsATHE 0 XMMHUYECKOM paBHOBECHH.
@®akTOpbl, BIUAIOIINE HA CKOPOCTh XUMHUECKOUW PEaKLUU U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKUCAUTENFHO-BOCCTAHOBUTENFHBIC ~ PEaKIMH,  DIEKTPOHHBIM  OajaHC  OKHCIUTENBHO-
BOCCTAaHOBUTENBHOUN peakuuu. COCTaBI€HUE YPAaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUHN C
MCIOJIb30BaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOUAUU. DIEKTPOIUTHI U HE- AIEKTPOIUThL. KaTnoHbI, aHHOHBI.
MexaHu3M AMcCOIMalMK BEIECTB C PAa3IMYHbIMU BUAAMHM XUMUYECKOW CBsi3U. CTENeHb AUCCOLUALMH.
CunbHbIe U cllaOble 3JIEKTPOIUTHI.

Peakium wmoHHOrO OOMeEHa. YCIIOBUSI NPOTEKAHWS pEaKIMid HOHHOTO OOMEHa, NOJHbIE H
COKpall€HHbIE HOHHbIE YypaBHEHHMS peakuuil. CBoiicTBa KHCIOT, OCHOBAaHHMH U coJiel B CBeTe
MPEeACTABICHUI 00 3JeKTpoMTUUYECKOM nuccornmainuu. KadectBeHHble peakiuu Ha HMOHBL [loHsATne o
TUAPOJIU3E COJIEH.

XUMUYECKUN  DKCHEPUMEHT: O3HAaKOMJIEHHE C MOJEISIMHU  KPUCTAUIMYECKUX  PEHIETOK
HEOPraHMYeCKHX BEIIECTB — METAJJIOB U HEMETALIOB (rpaduTa 1 ajamasa), CJIOKHBIX BEIIECTB (XJIopuaa
HATpHUsl); UCCIIEJIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKON peakuuu OT BO3JACHCTBUS pa3IUUHBIX
(akTOpOB; HCCIEI0BaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa JUCCOIMAIMUA KHUCIOT,
menoyed u cosied  (BO3MOXHO  HCIIOJIb30BaHHWE  BHUJEOMATEpPHANIOB); IPOBEAECHUE  OIBITOB,
WJUTFOCTPHUPYIOIIUX MPU3HAKU MIPOTEKAHUs PEaKlMii HOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIICIECHUE
ra3za, oOpa3oBaHHE BOJIbl); ONBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIMTEIHHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peaklUuy pa3JIoKEHUs, COEIMHEHUs); PAclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIMil Ha NOHBI; PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTajibl M MX coelMHeHUS

OOmas xapakTepucThuka rajgoreHoB. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE CTETEeHU
okucnenus. CTpoeHne U PU3UYecKrne CBOMCTBA MPOCTHIX BEMIECTB — TaJOr€HOB. XUMHUUYECKHE CBOMCTBA
Ha IpUMepe XJopa (B3auMoIelicTBHE ¢ MeTalllIaMH, HEMeTallJlaMy, 1eino4amu). Xiaoposogopo. ComnsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, IMOJIydeHUEe, MpuMeHeHue. JleiicTBue xjopa M XJIOPOBOJOpOJa Ha
OpraHu3M yesoBeka. Baxkneline XJIOpHUIbl U UX HaX0XKACHHUE B IPUPOJIE.

O6mras xapaktepuctuka 31emMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEepHBIC
CTETIeHU OKUCIICHHUS.

Crpoenne u ¢Gu3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEphbl. AJUIOTPOITHBIC
MOAU(PUKAIIMN KUCIOPOJa U cepbl. XMMHUUECKHE CBOICTBa cepbl. CepoBOAOPO, CTpOeHUE, PU3NYECKHE U
XUMHYEcKrue cBoMcTBa. OKCHIBI cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKCHUIOB. CepHas KHUCIOTa,
(dbu3uYecKue U XUMHYECKHE CBOMCTBA (0OIIMe Kak MpEeACTaBUTENs Kilacca KHUCIOT M CrerupUuIecKue).
XUMUYECKHE peaKkluH, JieXKallle B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJYy4eHHs] CEPHOM KHCIOTHI.
[Tpumenenue. Cosiv cepHOI KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxaenue cepol u eé
COCMHEHUN B TMpHpoae. XHUMHUYECKOE 3arps3HEHUE OKpYKalolled cpeAbl COCAWHEHUSMHU CEepbl
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBpaIlleHuUsI.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnbel. OcCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B MpHpoje, hu3nueckue u XuMuueckue cBoiictBa. KpyroBopot azora B
npupoae. AMMHAK, ero (PU3UYECKUe U XMMUYECKHE CBOICTBA, MoJlydyeHue U mpuMeHnenue. Com aMMOHUS,
ux (uznyeckue M XMMUYECKUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peaklds HAa MOHBI aMMOHHSL.
A30THAas KHCIOTAa, e€ nmoyiyuyeHue, Gu3ndecKue u XMMHUeCKre CBOMCTBa (00IIHe KaK MpeICTaBUTENs Kacca
KUCTOT U crneuuduueckue). Mcmonb30BaHre HUTPATOB W COJEH aMMOHHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuil. XuMudeckoe 3arpsi3HEHUE OKPYKaloIleld cpeibl COCTUHEHUSIMH a30Ta (KHCIOTHBIE 0K,
3arps3HEHUE BO3/lyXa, OYBBI U BOJIOEMOB).

®ocdop, amnorponHsie Mogudpukanuu pochopa, Guznyeckrne U XUMHUECKUe cBoiicTBa. OKcup
docdopa(V) u pochopHas kuciora, pusndeckre U XUMHUUECKHUE CBOICTBa, moiydeHue. Mcnonp3oBanue
¢docdaToB B kKauecTBe MUHEPATBHBIX y10OpEHNUH.

OOmas xapakrepuctika 3meMeHToB [VA-rpynnbsl. Oco6eHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIe
CTETIEHU OKUCIICHHUS.

VYraepon, aJuloTpOIIHbIE MOU(BHUKAIIMY, PAaCIPOCTPaHEHHE B PUPOJe, GU3NUYECKUEe U XUMUYECKHe
cBoiictBa. Ancop6buus. Kpyrosopor yriaepona B mpupone. Okcuasl yriepojaa, ux (usuueckue u
XMUMHMUYECKHUE CBOMCTBA, EHCTBUE HA JKUBBIE OPraHU3MBI, MOJYYEHHE WM IPUMEHEHHE. DKOJOTMYECKHE
npobnemsbl, cBsi3aHHble ¢ okcuaoMm yriepona(IV); rumore3a rioOalbHOTO TMOTEIUICHHUS KIMMAaTa,
NapHUKOBBIN 3P deKT. YroapHast KUCI0Ta U €€ COIU, UX (PU3HUECKUEe U XUMHUECKUE CBOICTBA, MOTy4yeHHEe



u npumeHenue. KauyecTBeHHas peaknust Ha KapOOHAT-MOHBL Vcronb3oBaHue KapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBIIIIICHHOCTH U CEJILCKOM XO35MCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHMSIX yriepoia (MeTaH,
9TaH, TWJIEH, alleTUJIEH, 3TaHOJI, IJIMLIEPUH, YKCyCHas Kuciorta). VX cocTaB U XMMUYECKOE CTPOCHHE.
[lonaTtue o0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XUpaX, O€NKax, YIrJIeBOJaxX — M HX POJH B KU3HHU
yesoBeka. MaTepuanbHOE €IMHCTBO OPraHNYECKUX U HEOPraHUYECKUX COEITMHEHUH.

Kpemnunii, ero ¢usmveckue u XMMUYECKHE CBOWCTBA, MOJydeHUE U npuMeHenune. CoenuHEHHs
KpemHus B mpupoae. Oomue npeacrasineHus 00 okcuae kpemuus(IV) u kpemaueBoit kuciore. CHIIMKATHI,
WX HCIOJIb30BaHHWE B OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH. Ba)kHEeWIue CTPOUTENbHbIE MaTepHAalIbI:
KepaMHMKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipo6iembl 6€301macHOro UCIOJIb30BAHUS CTPOUTEIBHBIX
MaTepuaioB B TOBCEAHEBHOM JKU3HHU.

XUMUYECKUIN SKCIIEPUMEHT: M3ydyeHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; TPOBEJCHHE KAYECTBEHHBIX pEaKIUid Ha XJIOPUA-UOHBI M HAOIIOJCHHE TPHU3HAKOB UX
MIPOTEKAHUS; OTBITHI, OTpAXKAroNIue (PU3NIECKHe U XUMUUYECKHE CBOMCTBA TajOr€HOB M UX COCIUHEHUM
(BO3MOKHO HMCHOJIb30BaHUE BUACOMATEPUAJIOB); 03HAKOMJIEHHE C 00pa3laMH XJIOPHAOB (TaJlOT€HUIOB);
03HaKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COeAMHEHUSMHU (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPUANIOB);
HaOoIeHNe Mpoliecca OOYIrIIMBaHMS caxapa MoJ ACWCTBHEM KOHIEHTPUPOBAHHOW CEpHOM KHUCIIOTHI;
M3Yy4YEeHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CepHON KUCIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbGaT-uoH 1 HaOII0IeHre IpU3HaKa €€ MPOTEeKaH!s; O3HAaKOMJIEHUE ¢ PU3NYECKMH CBOMCTBAMHU a30Ta,
dbochopa m ux coeauHEHUN (BO3MOXKHO HCIOJIb30BAaHHUE BHUIACOMATEpPUAJIOB), OOpa3llaMu a30THBIX W
¢dbochopHBIX yHOOpeHui; mojgydeHue, coOMpaHHe, paclo3HaBaHWE W HM3yYEHHE CBOWCTB aMMMaKa;
MPOBEJICHUE KAYECTBEHHBIX pEakluid Ha WOH aMMOHHS W (ocdar-MoH W M3ydeHHE TPU3HAKOB HUX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIGHTPUPOBAHHOW a30THOM KHUCJIOTHI C Meablo  (BO3MOXXHO
MCIO0JIb30BaHME BUJCOMATEPHANIOB); M3y4EHHE MOJIENEeH KPUCTANIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE C TIPOIIECCOM aJICOPOLIMH PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MpPOTHBOTa3a; MojyueHue, cooupaHue, pacro3HaBaHWe U U3YYEHHUE CBOMCTB YIJIEKHUCIIOTO
ra3a; npoBeJeHNEe KAaueCTBEHHBIX peakluil Ha KapOoHAaT- U CHUJIMKAT-UOHBI U M3Y4YEHUE MPHU3HAKOB HX
MPOTEKAaHUs;  O3HAKOMJIEHME C  MNPOAYKIHMEH  CWIMKAaTHOM  MNPOMBIIIJIEHHOCTH;  pELIEHue
JKCIIEpUMEHTANIBHBIX 33/a4 110 TeMe «BaxkHelnme HeMeTaulbl U UX COSUHEHUSD.

MeTaJuibl M UX COeIMHEHUS

OO0mrast XapaKTepUCTHKAa XUMUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX IOJIOKEHUS B
[Tepuonuueckoit cucrteMe xumuueckux asnemeHtoB [. . MenaeneeBa u crpoeHus atoMoB. CTpoeHue
MeTajui0B. MeTaminueckast CBsI3b M METAIUINYECKAsk KPUCTAIUINYECKAs PEMIETKA. DIIEKTPOXUMUYECKUN PsijL
HanpspKeHUd MetamioB. OU3MUecKre U XUMUYECKue CBOMCTBA MeTaiyioB. OOmue crnocoObl MoJydyeHus
MeTaiioB. [ToHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YYT'yH, JIOPATIOMUHUHN, OpOH3a) U UX MIPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[lenounsle MeTamibl: nojoxkeHue B Ilepumonnueckoid cucreMe XuMuueckux anemeHTtoB /[ .
MenzeneeBa; CTpoeHHE X aTOMOB; HaxoJeHue B mpupojae. Ousnveckne U XMMHUYECKHUEe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [[puMeHeHue menoyHbIX MEeTaioB U
UX COCIUHEHNH.

[IlenoyHo3emMenbHbBIE METANIBl MAarHuid M KalblMil: mojoxeHue B [lepuoanueckoil cucreme
xumudeckux snnemeHToB JI. M. MenzeneeBa; CTpoeHHE UX aTOMOB; HaX0XkAeHHE B npupoie. Puznueckue
Y XUMUYECKHE CBOMCTBA MarHus 1 Kajblvsl. BaxHeiine coeinHeHns Kanblus (OKCUA, TUIPOKCUJI, COITH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

AmoMunmii: nonoxenue B [lepuoanueckoii cucrteme xumudeckux snnemeHToB Jl. . Menneneesa;
CTpOEHHE aTOMa; HaX0XAeHHE B Tpupoie. Pu3ndeckre U XUMHUUECKHEe CBOMCTBA alTtoMUHUS. AMbOTEepHBIE
CBOMCTBA OKCHJIA U THAPOKCUA AITFOMUHUSL.

Kenezo: nmonoxenue B Ilepmoanueckoil cucreme xumudeckux sneMeHtoB Jl. M. MenneneeBa;
CTPOCHHME aToMa; HaxoxkaeHue B mpupoge. dusmyeckne U XUMUUYECKHE CBOICTBa xene3a. OKcunupl,
ruapokcuabl u comn xeneza(ll) u sxeneza(Ill), ux cocras, cBOHCTBA U MOTYYEHUE.



XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMH METaJIOB U CIUIABOB, UX (PU3NUYECKUMHU
CBOMCTBaMH; U3y4YE€HUE PE3YyIbTaTOB KOPPO3UU METAIUIOB (BO3MOKHO HCII0JIb30BAHNUE BUAEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCHJA KaJblMs M HATPHs C BOJOW (BO3MOXHO HCHOJIb30BAaHUE
BHJIEOMATEPHUAJIOB); MCCIEAOBaHUE CBOMCTB >KECTKOW BOJBI; MpoOllecca TOPEHHUs jKejie3a B KHUCIOPOJie
(BO3MO’KHO HCII0JIb30BaHUE BUI€OMATEPUAJIOB); IPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX pEAKLIUN Ha HOHBI
(Marnus, Kamplus, amoMuHus, 1uHKa, kenesa(ll) u xenesa(lll), menu(Il)); nabmronenne u omucaHue
MIPOLIECCOB OKpAIllMBAHUS IUIAMEHM HMOHAMHU HATpHsl, Kajausl M Kajblus (BO3MOKHO MHCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); MCCIeI0BaHuEe aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMHHHUS M THIPOKCH/IA IMHKA;
pellIeHre FKCIEPUMEHTAIbHbBIX 3a/1a4 110 TeMe «BaxxHeiire MeTaibl U UX COeTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

HoBele maTepuansl ¥ TexHosnoruu. BemiecTBa u Marepualibl B IOBCEIHEBHOM U3HU 4Ye€IOBEKa.
Xumusi ¥ 310poBhe. bezomacHoe MCMOIB30BaHME BEIIECTB U XUMUYECKMX peakiuii B ObiTy. IlepBas
MTOMOIIb NPU XUMUYECKHX 0XKOTax U oTpaBieHUsIX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. XHUMUYECKOE
3arpsi3sHEHUE OKpYyXarolend cpespl (mpenenbHas gomycTumas koHueHtpamus Bemects — [1JIK). Porns
XUMHH B PEIICHUH IKOJIOTUYECKUX MTPOOIIEM.

[IpuponHble WCTOYHUKH YIJIEBOJAOPOJOB (Yrojib, MPUPOJIHBINA Ta3, HEPThH), MNPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILJIEHHOCTH.

XUMUYECKUN SKCIEPUMEHT: H3ydeHHe oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTepuabl).

MexnpeamerHblie CBSI3U

Peanusarnus MexXnpeIMeTHBIX CBS3€HM NMPU U3YYEHHHM XUMHUHU B 9 Kjacce OCyIIECTBISIETCS 4epe3
WCIIOJIb30BaHNE KaK OOIIHNX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHSATHHN, SIBISTIONTAXCS CUCTEMHBIMA
JUIsL OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIa. Peanuzanus MeXIpeIMETHBIX CBSI3E€d NpHU
M3YYEHUU XMUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUMN, TaK U MOHATUH, SBIIAIOIIMXCSA CUCTEMHBIMU JJI1 OTACIbHBIX TPEAMETOB €CTECTBEHHO -HAYYHOTO
LHKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHS: HAyYHbIN (QaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTES,
KJlaccUpUKaIus, NepUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3(h(DeKT, TEXHOIOTHsI, MaTepUabl.

®du3nka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAIMOAKTUBHOCTD,
MOJIEKYJIa, ANEKTPUYECKUI 3apsig, IIPOBO/IHUKH, MOJIYIIPOBOTHUKH, JUDIIEKTPUKH,
($hoTO3IEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb,
KpUCTAJJIMYECKas pemérka, CIUiaBbl, (U3MUECKHE BEIUYMHBI, €IUHUIBI H3MEPEHMs, KOCMUYECKOe
MIPOCTPAHCTBO, IIaHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢otocunTe3, aApixanue, Ouocdepa, sKocucTeMa, MHUHEpaIbHbIE yH0OpeHMUs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOTAeMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/ISYLIGHI/IC xumMud B 8-9 Kiacce HaIpaBJICHO Ha HOOCTHUXXCHHUC O6y‘laI-OH_II/IMI/IC$I JJUYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMETHLIX PC3YJIbTATOB OCBOCHUSA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE PE3YJIbTAaThl OCBOCHUS IIPOTrpaMMbl OCHOBHOT'O 06mer0 O6pa3OBaHI/I$I JOCTUTAKOTCA B
xXoae O6y‘ICHI/IH XUMHHN B CIOUHCTBC y‘-IC6HOfI U BOCIMTATEIbHON OEATEIbHOCTH OpI‘aHI/BaI_II/II/I B
COOTBCTCTBUHU C TpaaUuIUOHHBIMU pOCCHﬁCKI/IMI/I CONUOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBCHHBIMHA
HCHHOCTAMMU, NNPUHATHIMU B O6I.I.I€CTBG npaBUJIaM U HOpMAMU MOBCACHHUA U CHOCO6CTBYIOT nmponeccam
CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COUAIIN3alluN o6yqalom1/1xc;1.

JIM4yHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT C(I)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B 4aCTH:



IaTprnoTHYecKOro BOCIMTAHUS

1) EHHOCTHOTO OTHONIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUUYECKOMY U HAYYHOMY
HACJICTUIO, TOHUMAaHUS 3HAYCHUsI XMMHYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIEeCcTBa, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOW WH(OpMaLUell O TepeloBbIX JOCTHKECHUSAX W OTKPBITUSIX MHUPOBOH U
OTEYECTBEHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTPONCTBE MUpa U OOIIECTBA;

I'pa:knanckoro BocnuTaHus

2) IpeACTABJICHUS O COI[MATBHBIX HOPMaX U MpaBuiIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOHM, y4yeOHO-HCCIIeA0BATEIbCKOM,
TBOPYECKOM U APYTrUX BUAAX JIEATETbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEILHOCTH IIPH
BBITIOJTHEHUH YYEOHBIX, TO3HABATENbHBIX 33/1a4, BBINOJHEHUU XUMUYECKUX IKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMMAaHHUIO M B3aUMOIIOMOIIM B Ipoliecce ITON yuyeOHOM
NESTETPHOCTH; TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJIEHHWE M TIOCTYNKHA CBOUX TOBApHILIEH C TO3UIUHU
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCJIEICTBHUI MOCTYIKOB;

IleHHOCTH HAYYHOIO NO3HAHUA

3) MUPOBO33PEHUECKHUX MPEJACTABICHHUI O BEIIECTBE U XUMHUYECKON peaKIu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINX OCHOBY IS IOHUMAaHMsI CYIIIHOCTU HAy4YHOU
KapTUHBI MHUpA; MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TMPHUPOJBI, B3aMMOCBSI3IX
YeJIOBEKa C MPUPOIHOU CPEIO, O PO XUMHUHU B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

4) mo3HABaTENBHBIX MOTHUBOB, HAIpPaBJICHHBIX Ha TMOJyYEeHHWE HOBBIX 3HAHUM TI0 XHUMUHU,
HEOOXOUMBIX ISl 00BSICHEHUS HAOIIOAaeMBbIX TIPOIIECCOB H SIBJICHUIA;

5) mo3HaBaTeNbHOW, WH(POPMAIMOHHOW W YHUTATEIBCKOW KYIbTYphl, B TOM 4YHCJIE HABHIKOB
CaMOCTOSITEIPHOW paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPAaTypod, JOCTYIMHBIMH
TEXHUYECKUMU CPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) umHTepeca K OOy4YEHHIO U TIO3HAHMIO, JIFOOO3HATEITLHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOW U HCCIEAOBATENbCKOM JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUS B albHEHIIEM;

®opMUpPOBaHUS KYJbTYPbI 310POBbS

7) 0co3HaHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3[I0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KW3HHU, OCO3HAHUS IMOCIEJICTBUN M HENPUATUS BPEIHBIX MPUBBIUEK (yHoTpeOieHus
QJIKOT0JIs1, HAPKOTHKOB, KYPEHHUs ), HEOOXOIUMOCTH COOIIOICHHS MPaBUII 0€30MaCHOCTH MTPH 00paIleHUH C
XMMHYECKUMH BEIIECTBAMU B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnuTaHus

8) nHTEepeca K MPaKTUYECKOMY U3yYeHUIO Ipodeccuil U TpyAa pa3IuyHOro po/ia, yBaKeHUE K TPYLy
U pe3yibTaTaM TPYJOBOU JEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 10
XMUMHH, OCO3HAHHOTO BBIOOpa WMHIUBUAYAIBHOW TPACKTOPUU MPOJOJDKEHHS O00pa3oBaHHUS C Y4ETOM
JTUYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH K XMUMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCIIeITHOM
podecCHOHABHOMN NIeATENBHOCTH U Pa3BUTHSA HEOOXOAMMBIX YMEHHUN; TOTOBHOCTH aJalTUPOBATHCS B
npodeccruoHalbHOM cpeae;

JKOJOTrH4€eCKOr0 BOCIIUTAHUSA

9) 9KOJOTHMYECKH I1eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY KH3HU Ha 3emie,
OCHOBE €€ CyYIIeCTBOBAHMS, TOHMMAHHUS IIEHHOCTH 3J0pPOBOTO H Oe3omacHoro obpa3a KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (DM3MYECKOMY U TCHUXHMYECKOMY 30POBBIO, OCO3HAHHS
[IEHHOCTHU COOJIIO/IEHUS PaBUII OE30MIaCHOTO MOBEIEHUS TPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYAIUX,
YIpOKaOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MOJMydaeMble MPU U3YUYEHUU XUMHH, JJs PEelIeHus 3a/ad,
CBA3aHHBIX C OKpYXarouledl MPUPOJHON CpeloH, MOBBIILIEHUS YPOBHSA 3KOJOTHUYECKOW KYJIbTYpHI,
OCO3HAHUs TTI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOIIeM U IMyTeH UX peleHus: TOCPEICTBOM METO/I0B
XUMHH;

11) »SKONOTMYECKOTO MBIIIJICHUS, YMEHHS pPYKOBOJCTBOBATbCA KM B I[O3HABATENILHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MTPaKTHUKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MCTAIMPECAMCTHBIX  PE3YJIbTATOB  BBIACIAIOT 3HAYUMBIC  JIA (bOpMI/IpOBaHI/ISI
MHUPOBO33pEHUS O0IEHAYYHBIC MOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC,
OKCIICPUMCHT U IIp.), KOTOPBIC UCIIOJIB3YIOTCA B CCTCCTBCHHO-HAYYHBIX yLIC6HI>IX npeaMeTax U No3BOJIAIOT
Ha OCHOBE 3HAHMUI U3 ATHX MPEIMETOB (HOPMHUPOBATH MTPEJICTABIICHHE O [IEIOCTHOW HAyYHO!H KapTHHE MHpa,
U yHUBEpcalbHble yuyeOHbIE NEHCTBUS (MO3HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), KOTOpBIE
obecrieunBarOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIBHOMY IUIAHMPOBAHHIO M OCYIICCTBICHHIO
y4eOHOM e TeTbHOCTH.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS 00pa30BaTENIbHON IMporpaMMbl MO XMMHUHU OTPaKaroT
OBJIaJICHUC YHUBCPCAJIbHBIMHU ITIO3HABATCIIbHBIMU I[eI\/'ICTBI/If{MI/I, B TOM 4HUCJIC:

Ba30BbIMU J1OrHYECKMMH IEHCTBUSIMH

1) yMeHreM MCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIEHUS! TP OCBOEHUU 3HAHUMN: paCKpbIBAThH
CMBICT XHUMHWYECKHX NOHATHI (BI)II[@HSITI) HUX XAapaKTCPHBLIC IPHU3HAKHW, YCTAHABJIIMBATH B3aMMOCBA3b
C ApyrumMu HOH?[TI/IHMI/I), HUCIIOJIB30BAaTh IIOHATHUA JIA 00BSICHEHUS OTACIBbHBIX q)aKTOB n fIBHeHI/If/’I;
BBI6I/IpaTI) OCHOBAHHA U KPUTCPUH JIA KHaCCI/I(i)I/IKaIII/H/I XUMHNUYECKHUX BCIHICCTB U XUMHNUYCCKUX peaKIII/II\/JI;
YCTaHABJIIMBATh NPHUYHUHHO-CICACTBCHHBIC CBA3HU MCEKOY 00beKTaMu HU3Y4YCHHA, CTPOHUTH JIOTHUYCCKUEC
paccyxaeHus (MHAYKTUBHbIE, IeAYKTUBHbIE, 10 aHAJIOTUH); AeIaTh BHIBOJbI U 3aKIIOUCHHUS;

2) yMeHueM MpHUMEHSTh B Ipoliecce IMO3HAHUS MOHATHUS (MPEAMETHbIE U MeTanpeaMeETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yeMble B XUMUHU, TPE0OPa30BbIBAThH MIUPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEbHBIC TIPEJICTABIICHNUS — XUMHYECKHI 3HaK (CMMBOJI DJIEMEHTA), XUMU4eckas ¢hopmyna u

ypaBHEHHUE XHUMHYECKOW pPEAKIMW — TIPU PElIeHUH y4eOHO-TI03HABAaTEIbHBIX 33/lad; C YYETOM OTHUX
MOJIENbHBIX MPEJCTaBICHUN BBISBIATh M XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA HN3Yy4YaeMBbIX
00BEKTOB — XUMHUYECKHX BEIIECTB W XUMHUYECKUX pPEaKIHil; BBIABIATH OOIIME 3aKOHOMEPHOCTH,

MIPUYMHHO-CIICJICTBEHHbIE CBSI3U M MPOTHUBOPEUMSI B HM3y4aeMbIX Ipolleccax M SIBICHUAX; Ipeagararb
KPUTEPUHU JJISl BBISBIICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHUI; CAaMOCTOSATEIBHO BHIOUPATh CIIOCOO
pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHaHTOB peIIEHHUsA, BbIOMpaTh Hambosee
MOAXOIAUINH ¢ Y4ETOM CaMOCTOATEIBHO BbIICTICHHBIX KPUTEPUEB);

Ba3zoBbLIMH HcclIe0BaTEeILCKUMHA e CTBUAMH

3) yMeHueM HCIOJIb30BaTh IOCTABICHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KauyeCTBE OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUIBHOCTH BHICKAa3bIBAEMBIX CY)KJICHUM;

4) npuobpereHHe ONbITA IO IJIAHUPOBAHUIO, OPraHU3alMU U TMPOBEACHUIO YYCHHUYECKHUX
SKCIEPUMEHTOB: YMEHHE HaOJII0AaTh 3a XOJOM IIPOLIecca, CaMOCTOSTENIbHO IPOTHO3MPOBATH €ro
pe3ynbTaT, GopMynupoBaTh 000011IEHNS U BBIBOJIBI IO pe3yJIbTaTaM NMPOBEAEHHOTO OIBbITA, UCCIIETOBAHMS,
COCTaBIIATh OTYET O MpOoAeTaHHON padoTe;

Paboroii ¢c undpopmanmei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH WH(GOPMALIUIO PA3IMUHBIX BUIOB U
dbopM TpelnCTaBICHUS, NOJYyYaeMyl) M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYNApHAs JIUTEpaTypa
XMUMHUYECKOTO COJEpPKaHMsI, CIIPaBOYHBbIE MMOCOOMS, pecypchl MHTepHeTa); KPUTUYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMeHUEM MPUMEHSTh Pa3IUYHbIe METOJBI U 3aIPOCHl MPU MOUCKE U O0TOOpe MH(POPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIS BBIIOJHEHUS Y4eOHBIX M MO3HABATENbHBIX 3a/1a4 OIpe-
JeNEHHOTO TUTIA; MPHOOPETEeHNE OTBITA B 00IaCTH UCMIOIBb30BaHUs NHGOPMAITMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJaJeHUE KyJAbTYpOHl AaKTUBHOTO HCIIOJIB30BAHUS PA3JIMUYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpaATh ONTUMAIbHYIO (GOpMYy MpeACTaBieHUS HHGOPMAIMN U WILIIOCTPUPOBATH
peliaeMble 3a7aud  HECIOXHBIMU CXeMaMH, JuarpaMMamMu, ApYyruMu ¢GopMamMu TpapuKkd U UX
KOMOHHAIIUSMHU,

7) yMeHuWEeM WHCIOJbh30BaTh W AaHAIU3UPOBATh B MpoIllecce YUeOHOM W HCCIEI0BATEIbCKOM
JEeSITENFHOCTH MH(DOPMALUIO O BIHMSHUM TMPOMBIIUICHHOCTH, CEIhCKOTO XO3SHCTBAa M TPAHCIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CpEebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU



8) ymMeHHeM 3aJaBaTh BOMPOCHI (B X0J€ AMANOra W/WIN AUCKYCCUH) MO CYIIECTBY O0OCYyXKIaeMOn
TEMBI, POPMYIHUPOBATH CBOM MPEIIOKEHUS OTHOCUTENHHO BBITIOJIHEHHS MTPEUIOKEHHON 3a1a4H;

9) mpuoOpereHue OIbITa MPE3CHTAIMH PE3yIbTaTOB BBIMOJHEHHS XHMHUYECKOTO SKCIEPUMEHTA
(JtabopaTopHOTO OTBITa, Ta00PATOPHON PabOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MO3HABATEJIBHOM U MCCIIE10BATENbCKOM
JEATETbHOCTH TP PEIICHUH BO3SHUKAIOUINX MTPOOJIEM HAa OCHOBE y4E€Ta OOIINX MHTEPECOB U COTIIACOBAHUS
no3unuii (00cyxneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE ITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHH,
OTIpeieNIeHNe KPUTEPUEB TI0 OLIEHKE KaueCTBa BHITIOJHEHHON pabOTHI U 1p.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH /1€ CTBHAMHU

11) ymeHHeM caMOCTOSITETILHO OTNPENENATh LENU JESITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh W TIPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTH, BHIOMpATh HamOolee
s dexTuBHBIEC CIIOCOOBI pelieHusl y4eOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIM AITOPUTM JCUCTBUM IIPU BBIIIOJHEHUM 33JJaHUN C YYETOM IOJTyYEHHUS
HOBBIX 3HAHMH 00 WU3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHAX;, OIECHHBATh COOTBETCTBUE
MIOJIyYEHHOTO PEe3yJibTaTa 3asBJIECHHO 11eMH;

12) ymeHueM HCIIONIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, IIPeIaracMble B YCIIOBUH 33 JaHUN.

HNPEAMETHBIE PE3YJIbTATHBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB M0 OCBOCHUIO 00513aTEIBHOTO COJIEPKaHusl, YCTAHOBIIEHHOTO
JAHHOW TIpUMEpPHON pabodeil mporpaMMoi, BBIJCISIOT: OCBOCHHBIE OOYJArONIUMUCA HAYYHBIC 3HAHUS,
YMEHUS M CIIOCOOBI IEUCTBUH, crienupudecKre sl TPeIMETHOM 00J1acTH « XUMUS», BUJBI IEITEITLHOCTH
M0 TIOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPHIPETalliU, MPeoOpPa3OBaHUIO0 U MPUMEHEHHIO B Pa3IMIHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH y 00YUAOLIUXCS CIAEAYIONINX YMEHUIA:

8 KVIACC

1) packpvieams cmvlci OCHOBHBIX XUMUYECKHX HOHSTHIA: aTOM, MOJIEKYJIa, XAMUYECKHUI JIEMEHT,
IIPOCTOE BEIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJHAs), BaJEHTHOCTb, OT-
HOCHTEJIbHAS aTOMHAsl U MOJIEKYJISIpDHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
70751 XMMHYECKOIO 3JI€MEHTa B COEIUHEHUH, MOJISPHBIM O0O0BEM, OKCHJ, KHMCIOTa, OCHOBaHME, COJIb,
3JIEKTPOOTPHULATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMUUECKas peaklys, KlacCU(pUKaLUs peaKkI1ii: peakuu
COEJIMHEHUS, PeaKUK Pa3IokKEeHUs, PeaKLUu 3aMeleHHs], peakMi 0OMeHa, 3K30- U SHAOTEPMHUUECKHUE
peakuuy; TeraoBoi 3 GeKT peakuuu; siApo aToMa, NEKTPOHHBIN CJI0N aToMa, aTOMHasi OpOUTallb, paguyc
aTOMa, XMMHYECKasl CBsA3b, NOJISIPHAs M HEINOJIIpHAs KOBAJICHTHAs CBA3b, NOHHAs CBS3b, MOH, KAaTHOH,
aHMOH, PacTBOP, MAcCOBast 0JIs BELIECTBA (MPOLIEHTHAs: KOHLIEHTPALMs) B PACTBOPE;

2) winocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 1. 1) M NPUMEHATH 9TH
IIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHUI;

3) ucnonvz06amv XAMUYECKYI0 CHMBOJIMKY Ul COCTaBlICHHS (OPMYJT BEIIECTB M YpaBHEHHI
XUMHMUYECKUX PEaKLINM;

4) onpedensms BaICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHCHUSIX; CTEIIEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX; IPUHAJUICAKHOCTh BELIECTB K ONPEIEIEHHOMY KJIacCy COeAMHEHU I
1o opmysnam; BUJ XUMHUUECKOM CBSA3M (KOBAJICHTHAS! M MOHHAs) B HEOPTAaHUYECKUX COETMHEHUSX;

5) packpvieamov cmwicn [lepuonuueckoro 3akoHa JI. M. MenzaeneeBa: J1eMOHCTPUPOBAThH
[IOHUMAHHUE IEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HUX IIOJIOKEHUS B
Ilepnoauueckoil CHUCTEME; 3aKOHOB COXPAaHEHHs MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4eHHs, 3aKOHa ABOrajapo; ONMCHIBATb M XapaKTepu3oBaThb TaOIMUHYIO (Qopmy
[lepuoanyeckoit cUCTEMBl XMMHMYECKHX OJJIEMEHTOB: pa3jIMdyaTh MOHATHS «TJIaBHAs moarpymnmna (A-
rpymnmna)» u «mobounas noarpynmna (b-rpymmna)», Mansie U 60JbIINE IEPUO/IBI; COOTHOCUTH 0003HAYEHUS,
KOTOpbIe UMeroTcs B Tabnuue «llepuonuueckas cucrema xumuueckux snementos J1. . MenneneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3aps] sijpa, oouiee
YHCII0 JIEKTPOHOB U PACHpeieeHNe X M0 IEKTPOHHBIM CII0SIM);



6) rraccughuyuposams XMMIUYECKHE HIIEMEHTBI; HEOPIaHNUECKHE BEIIECTBA; XUMUYCCKUE PEaKIIUU
(10 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD PEKTY);

7) xapaxmepuzoeams (onucviéamy) oOMNE XUMUYECKAE CBONCTBA BELIECTB Pa3IMUHbBIX KIIACCOB,
MOJATBEPXK/asi OINUCAHUE NPUMEPaMU MOJICKYISPHBIX YPaBHEHMH COOTBETCTBYIOUIMX XHMHUYECKHX
peakuuii;

8) mpoecnozupoeéams CBOMCTBa BEIISCTB B 3aBHCUMOCTH OT HX KAuyeCTBEHHOTO COCTaBa;
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPALICHNH B PAa3IHYHBIX YCIOBHSX;

9) ebiuuCIIMbG OTHOCUTEIHLHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB; MAaCCOBYIO JIOJIO
XHMHYECKOTO 2JIeMEHTa 1o (popMyse COEIMHEHUs; MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUECKOW PEaKIINU;

10) npumensimob OCHOBHBIE OTIEPALIMU MBICIUTECIBHON JCATCIPHOCTH — aHalu3 W CHHTE3,
cpaBHeHHE, O00O0OIIeHHEe, CHCTEeMaTH3aluio, KIACCH(HUKAINIO, BBISBICHHE MPUIHMHHO-CIIEICTBEHHBIX
CBSI3eH — ISl M3Yy4YCHHs CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIINH; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJICHHE, I3MEepPEHHEe, MOICTUPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN);

11) creoosamsb npaBUIIaM TOJIL30BAHUST XUMHUYECKOH MOCYI0N U JTA0OPATOPHBIM 000PYI0BaHHEM,
a TaKkKe MpaBWIaM OOpalIeHHs C BEMECTBAMH B COOTBETCTBMH C WHCTPYKIHSMHU IO BBITOJHEHHIO
71a00PaTOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJIA U
KHCJIOPO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C OMPEAETEHHON MaccOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA;
TUTAHUPOBATH U IPOBOIUTH XUMHUYECKUE SIKCTIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB MIEIOYEH U KUCIOT
C TIOMOIIBIO HHAUKATOPOB (JTakMyc, peHondTanenH, METUIOPAHXK U JIp.).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XUMUYECKHUX HOHSTHI: XUMUYECKHI SIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTD, JEKTPOOTPULATEIIBHOCTD,
CTENEHb OKHUCIICHUS, XMMUYECKas peaklusi, XMMUYecKas CBS3b, TEIUIOBOW 3(P(eKT peakuuu, MoJb,
MOJIIpHBII 00BEM, pacTBOP; IEKTPOJIUTHI, HEIJEKTPOIIUTHI, IEKTPOJIUTHUECKAsT JUCCOLMALUS, PEAKLIUU
MOHHOTO OOMEHa, KaTaJlu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTUMBIE PEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUH,  OKUCIMUTEIb, BOCCTAHOBUTENIb,  OKHCIECHHUE H
BOCCTAHOBJIEHHE,  aJUIOTPOIUs, aMQpOTEepPHOCTb, XHMMHYECKas CBs3b  (KOB&JIEGHTHAs, WOHHaf,
MeTaJUIMYecKas), KpUCTAIJIMUecKass Ppem€Tka, KOppo3Us METa/UIOB, CIUIaBbl; CKOPOCTb XHMHUYECKOMH
peakuuu, npeaenbHo pomycruMas konuenTpauus (I1IJ1K) BemecTsa;

2) winmocmpuposams B3aMOCBSI3b OCHOBHBIX XHMHUUYECKUX MOHATHH (CM. 1. 1) M IPUMEHATH 3TH
IIOHATHS IIPU ONUCAHUU BEILECTB U UX IIPEBPALCHUN;

3) ucnonvzo06ams XAMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYJT BEIIECTB M YpaBHECHHUI
XUMHMUYECKUX PEaKLINN;

4) onpedensimb BaICHTHOCTh W CTEICHb OKUCICHUS XHMHYECKHX 3JIEMEHTOB B COCIAMHECHUSIX
Pa3IMYHOIO COCTaBa; MPHUHAIJICKHOCTh BELIECTB K ONpPEeIEHHOMY KIIacCy COeAMHEHHH 1mo gopmyiam;
BUJ] XUMUYECKOH CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasl) B HEOPraHUYECKUX COCUHEHUAX; 3apsl
MOHA 110 XUMHUYECKOH (popMylie; XapakTep Cpeibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COeTMHEHUH, TUIT
KPUCTAJJIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

5) packpvieame cmuica Tlepuoandeckoro 3akoHa JI. M. MeHnjeneeBa U IeMOHCTPUPOBATH €ro
MIOHMMAaHHE: OMUCHIBATh U XapaKTepH30BaTh TaOnuuHyto Gopmy Ileproauueckoil cucTeMbl XUMUYECKHX
3JIEMEHTOB: pa3INyaTh MOHATHUS «TJaBHast noArpynna (A-rpymmna)» u «rmobounas noarpymnmna (b-rpymnma)y,
Masble ¥ 00JIbIINE MEePHOIbl; COOTHOCUTh 0003HAYEHHUs, KOTOPble MMEIOTCS B TIEPUOIMUECKON TabuLe, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sJpa, od1ee
YHCIIO0 JIEKTPOHOB M pacpeieIeHUe UX M0 AJIEKTPOHHBIM CIIOSIM); OOBSICHAThH O0IIMe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB DJIEMEHTOB U MX COEIMHEHUH B IpEJesiax MajblX EPUOJOB U IVIaBHBIX NOATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

6) rraccughuyuposams XMMIUUECKHE IIEMEHTBI; HEOPTraHUYECKHE BENIECTBA; XHMUYECKUE PEaKIIUU
(Mo 4mcily M COCTaBy Y4YacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo H3MEeHEHHIO
CTETIEHEN OKUCIIEHUS XMMHYECKUX JIEMEHTOB);



7) xapaxmepuzosams (OMUCHIBATH) OOIIKME U CHCIUPHUUCCKUE XUMHUECKUE CBOMCTBA MPOCTHIX M
CIIO)KHBIX BELIECTB, IOATBEPXKAas OINUCAHWE IPHUMEpPaMH MOJEKYISAPHBIX M HWOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

8) cocmasnsims ypaBHEHHUS NEKTPOJIUTUICCKOM TUCCOIIMAIIMN KUCIIOT, IIEI0YeH 1 COJICH; TIOJTHBIC
M COKpalI€HHBIC YpaBHEHHs pEaKIuii HMOHHOTO OOMEHAa; YpaBHEHHUS pEaKIil, MOITBEPKIAIOMINX
CYLIECTBOBaHHE FEHETHUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHbIX KJIACCOB;

9) packpvieamv  cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX ~ PEAKIU  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKLUii;

10) npoenosuposams cBOWCTBA BELICCTB B 3aBUCHMMOCTH OT WX CTPOCHHUS; BO3MOYKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

11) gvlyucasims OTHOCUTENBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMUMHMUYECKOTO 3JI€MEHTa MO0 (OopMysie COEIMHEHUs; MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE; MPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINN;

12) creoosamsb npaBUIIaM TOJIL30BaHUS XUMHYECKO# MOCYI0U U J1a00PaTOPHBIM 000PYIOBAHUEM,
a TaKkKe TMpaBWIaM OOpamIeHHsI C BEIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHHUI0 U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKHCIIOTO Ta3a);

13) nposooums peaxkiyu, MOATBEPIKAAIOIINE KAYCCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpOMUa-, HOAKUI-, KapOoHaT-, ¢ocdarT-, CUIUKaT-, Cynbhar-,
THJIPOKCH-UOHBI, KaTHOHBI aMMOHWSI ¥ WOHBI W3YyYEHHBIX METaIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

14) npumensimob OCHOBHBIC OTICPALIMU MBICIUTEIBHON JCATCIPHOCTH — aHalu3 W CHHTE3,
CpaBHEHHE, 00001IeHHE, CUCTEMAaTH3all1IO, BBISIBIEHHE IPUYMHHO-CIIEICTBEHHBIX CBA3EN — [Vl U3y4EHUs
CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM; €CTECTBEHHO-HAyYHbIE METO/bl IMO3HAHUsS — HaOIIOJICHNUE,
U3MEpEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIA U MBICIICHHBIH ).

YACTHOE OBLUEOEPA30BATE/IbHOE YYPEXXAEHWUE PEJIMTMO3HO OPFTAHU3ALMMW "AJIbMETbEBCKASI ENAPXWUS1 PYCCKOW NMPABOCJTABHOW LIEPKBU
(MOCKOBCKWi1 NATPUAPXAT)" "MPABOCJIABHASI FTMUMHA3USI BO MUMS$I CBAATOIO PABHOAMNOCTOJIbHOIO KHA3S BJIAGAUMUPA FOPOIA
AJIbMETbBEBCKA", XXunuHa Hagexaa HvukonaesHa

18.02.2023 10:46 (MSK), NpocTas noanvcb




