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IHosgscHuTENLHASA 3aIIUCKA

PaGouas mporpaMmma 1o XMMUU Ha ypOBEHb OCHOBHOTO OOIIIEro 00pa3oBaHus JJIs
obyuaronmuxcs 8—9-x kinaccoB MKOY «Tpowurkas Oll» paspaboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o @epepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
Denepanun»;

« npukaza MunnpocsenieHus ot 31.05.2021 Ne 287 «O0 yTBepxkaeHUU (PeaepaibHOro
roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHuUs»;

« mpukaza MunnpocsenieHus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu deaepanbHOR
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs»;

« mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsnka
OpraHU3alM U OCYIIECTBIICHUS 00pa30BaTEIbHON JEATEIIBHOCTH 10 OCHOBHBIM
o0u1ieo0pa3oBaTeabHBIM IpOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM Ha4aJIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO M CPEIHETO 00111ero 00pa3oBaHUs;

« KoHuenuuu npenoaBanus yueOHOro npeamera « XumMus»;

« KoHuenuun 3Kkoa0ru4eckoro 0opa3oBaHus B cucTeMe o01ero 0opa3oBaHus;

o KoMIiekCHbIM MJIaHOM MEPONPUATHI MO MOBBIIICHUIO KaYe€CTBa MaTEMATUYECKOTO U
€CTEeCTBEHHO-Hay4YHOro oOpa3zoBaHus Ha nepuoj A0 2030 rona;

o CI12.4.2.4283-26 «CaHUTapHO-3NUAEMHUOJIOTNYECKHE TPEOOBAHUS K OpraHU3aLHsIM
BOCITUTaHUA U 00YYEHUS, OTJIbIXa U O3JOPOBJICHUS AETEH U MOJIOJCKI,
YTBEPKIACHHBIX TOCTAaHOBJIEHNUEM IJITABHOTO caHUTapHOTO Bpada oT 02.06.2026 Ne 19;

o CanlluH 1.2.3685-21 «'urnennyeckue HOPMATUBHI U TPEOOBAHUSI K 0OOECIICUEHUTO
6e3omacHocTH U (MiH) OE3BPETHOCTH JIJIsl YesioBeKa (PaKTOPOB CPeibl OOUTaHUS»,
YTBEPKIACHHBIX TOCTAHOBJIEHUEM IJITABHOTO caHUTAapHOTO Bpaya ot 28.01.2021 Ne 2.

PaGouas mporpaMMa opreHTHpPOBaHA Ha IICJIEBBIC TPHOPUTETHI, CPOPMYIIUPOBAHHBIC B
dbenepanpHOl paboueli mporpamMme BOCIIUTAaHUS U B paboueil mporpamme Bocnutanuss MKOY
«Tpounxkas OLI».

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus COCTaBICHA HA OCHOBE
TpeOOBaHMI1 K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO
obmero oopazopanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (eiepaabHOM
paboueit mporpaMMbl BOCITUTAHUS U C YU4€TOM KOHIIEIIUHU MIPETojaBaHus y4eOHOTO IIpeaMeTa
«Xumus» B o0pa3zoBatebHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuH JaeT MPECTABICHUE O LEJISAX, OOIICH CTpaTeru 00yYeHHUs, BOCITUTAHUS
Y Pa3BUTHsI 00YJArOMIMXCS CPEACTBAMHU Y4eOHOTO TIpeMeTa, YCTaHABIIMBAET 00s3aTeIbHOE
IPEIMETHOE COJIepKaHUE, MPEyCMaTPUBACT pacIipeiesIeHre ero Mo KjaccaMm u
CTPYKTYPUPOBAHHE I10 Pa3jeiiaM U TeMaM MPOTPaMMBbI TI0 XUMUH, OTIPEACIISICT
KOJIMYECTBEHHBIC Y KAUECTBCHHBIC XaPaKTEPUCTUKHU COJICPKAHUS, PEKOMEHIYEMYTO
MOCJIEIOBATEILHOCTh U3yUYEHUS XUMHUHU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO TPOoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYalOIUXCsl, OTPELISIET



BO3MOKHOCTH TPEAMETA JIS Pealli3aliy TpeOOBaHHM K pe3yJIbTaTaM OCBOSHHUS OCHOBHOM
00pasoBaTenbHON MPOrPaMMbl Ha YPOBHE OCHOBHOTO OOITIETO 00Opa30BaHUs, a TAKKE
TpeOOBaHMI K pe3ybTaTaM 00ydeHHUs XHMHH Ha YPOBHE IIEJICH U3YUCHHUS MMPEaAMETa U
OCHOBHBIX BHJIOB y4EOHO-IT03HABATEILHON JICATEIIFHOCTH 00YYarOIIErocs TI0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHHWE XMMHHU CIYKUT OCHOBOM AJ11 (POPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIErocs, €ro
IPEICTaBICHUN O MAaTEPHAIEHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMUpPYEMbBIE
XUMUEHN NPEICTaBICHUS O B3aMMOIIPEBPALICHUSAX SHEPTHH U 00 3BOJIIOLMH BEIIECTB B IPUPOJIE,
0 IMYTSAX PELIECHUs M00ANBHBIX MPOOJIEM YCTOMUYHUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM U HKOJIOTHYECKON 0€3011acHOCTH, MPOOJIEM 3paBOOXPAHEHNUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peanu3alii BO3MOKHOCTEN JJI CaMOPa3BUTHS U (OPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011Iel U (YyHKIIMOHATIBHOU TPaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMUPOBAHNE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
00y4aronIuxcsi, HaBbIKOB HX CAMOCTOSITEJIbHON y4E€OHOU IeATETbHOCTH,
AKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHOM JESITENbHOCTH;

3HaKOMUT CO CEU(PUKON HAYYHOI'O MBIIIICHHUS], 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3IJIs7]a HA €IMHCTBO IIPUPOJBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAIlOM B
(OopMUPOBAHNHU E€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH 00YYarOIIHUXCS;
coco0CTBYET POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHue
00yyJaroImuxcs.

JlaHHbIe HaMpaBJeHUs B 00YYEHUN XUMHUHU 00ECIIEYMBAIOTCS CIELU(PUKON COoepKaHUS
y4eOHOT0 MpeIMETa, KOTOPHIN SBISETCA MEJarOrn4ecky aAanTHPOBAHHBIM OTPAXKEHUEM
0a30BOI HAYKH XMMHHU HA ONPEJICTIEHHOM 3Talle €€ Pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30BaHUs OPUCHTUPOBAH HA OCBOCHHUE
00YyYaIOIIMMUCS CUCTEMBI IEPBOHAYATIBHBIX MOHATUI XMMUH, OCHOB HEOPTaHUUECKON XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TIOHATHH OPraHUYECKON XHUMUM.

CtpykTypa conepkaHus IPOrpaMMBbl 0 XUMHUU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
N0X0/1a K ee u3yueHuro. CoepKaHue CKIaAbIBAETCS U3 CUCTEMBI IOHATHNA O XUMHYECKOM
HJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMU4YecKoil peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHH30BaHbI [10 IPUHIIMITY ITOCIEI0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUIA PA3HOTO YPOBHSL:

e ATOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;
o llepunoamueckoro 3akona /[.1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
e YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;



. HpC,ZICTaBJIeHI/Iﬁ 00 BHCKTPOJII/ITI/IIIGCKOI?I AUCCONUAIINN BCUICCTB B paCTBOpPaAx.

TCOpeTI/ILIeCKI/Ie 3HaHUA paCCMATPUBAIOTCS Ha OCHOBC SMIITMPHUYCCKH ITOJIYYCHHBIX U
OCMBICJICHHBIX (baKTOB, Pa3BUBArOTCs IMOCIICAOBATCIIbBHO OT OJHOI'O YPOBHA K IPYTIOMY,
BBIITOJIHSASA q)YHKHI/II/I O0OBSCHEHUS H IIPOTrHO3UPOBAHUA CBOﬁCTB, CTPpOCHUA U BO3MO>KHOCTEH
IMPaKTHYCCKOTO IPUMCHCHHS U ITOJIYUCHUA N3YyHaCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBbI 10 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO IPECTABICHUS O
XUMHAYECKOMN COCTABIAIOIIEN HAYYHOW KaPTUHBI MUPa B JIOTUKE €€ CUCTEMHOU NPUPOJIBI,
LIEHHOCTHOTI'O0 OTHOILIEHHs K HAYYHOMY 3HAHHIO M METOJaM IT03HaHus B HayKe. M3yueHne
XUMHHU [IPOUCXOJUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3YUEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacced» u «®dusmka. 7 Kmacey.

[Ipu n3ydeHnr XMMUU MTPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOU IEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHhI. 3aJja4a y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMbI XUMHYECKUX 3HAHUI — BaKHEHIINX (DAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUH, TIOCTYMHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B
NpUOOLIEHUH K HAYYHBIM METO/IaM MO3HAHUS MPU U3YYEHUHN BELIECTB U XUMUYECKUX PEaKIIil,
B ()OPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO-
NI03HABATEJILHOM U y4eOHO-HUCCIIEeI0BATENIbCKON AESITEIbHOCTH, OCBOEHUU MPaBUil 0€30I1aCHOTO
oOpanieHus ¢ BEUIECTBaMU B TOBCEHEBHOM KU3HU.

[Tpu n3ydeHnr XMMUM HAa YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs BAXKHOE 3HAYCHUE
npuoOpesn Takue 1eJd, Kak:

o (opMUpPOBaHKE UHTEIUICKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH,

o HAIPaBJICHHOCTh OOYUYEHUS HA CUCTEMATUYECKOE TPUOOIICHIE 00yYarOIIMXCs K
CaMOCTOSITENIbHOM MMO3HABATENIbHOU JIEATEIIbHOCTH, HAYYHBIM METOJIaM MMO3HAHUS,
(hOpPMUPYIOIITUM MOTHUBAITMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

« oOecrneueHre yCclIoBUM, CTOCOOCTBYIOLIUX MPUOOPETEHHUIO O0YUarOIIMMHKCS OTbITa
pPa3HOOOpa3HOU JIeATEIbHOCTH, MIO3HAHUS U CAMOTIO3HAHMUSI, KJTFOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIINH ), UMEIOIINX YHUBEPCATILHOE 3HAUEHUE ISl Pa3TUYHBIX
BUJIOB JICSITEIIHHOCTH;

o (opmupoBanue oOmel PyHKIIMOHATILHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATD SBJICHUS OKPYKAIOIIETO MUPA, UCTIONb3YS
3HAHUSA U OMBIT, OJYYEHHBIE IPU U3YYECHUN XUMUU, IPUMEHSTh UX MPHU PEIICHUN
mpo0JIeM B TOBCEIHEBHOM KU3HU U TPYAOBOM JEATEIHLHOCTH,

o (dopmupoBaHHE y O0YJAOIINXCS TYMAaHUCTUYECKUX OTHOIICHUMA, TOHUMAHUS
IIEHHOCTH XUMHWYECKUX 3HAHUH JIJIs1 BBIPAOOTKH SKOJOTUYECKHU 1E€JIECO00Pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOMU JEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3I0POBBS U
OKpYXarouerl NpUPOTHON CpebI;



¢ Ppa3BUTHE MOTHBAIMH K O0yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO Ha OCHOBE YCBOEHHSI 00I€UeI0BEYECKHUX [IEHHOCTEH, FOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGWIIS U HANIPABIEHHOCTH JTaIbHEHIIIEro 00ydeHHs.

OO111€€ YnCII0 YacoB, OTBEJICHHBIX ISl U3yUYE€HUS] XUMUU HA YPOBHE OCHOBHOT'O OOIIIETO
obOpazoBaHusl, coctaBisieT 136 yacoB: B 8-M kitacce — 68 yacoB (2 yaca B HeJIel0), B 9-M Kiacce
— 68 yacoB (2 yaca B HEJIETIO).

Jliia peanuzanyy mporpaMMbl UCTIONIB3YIOTCA YUeOHUKH, JOMYIEHHBIE K UCIIOJIB30BAHUIO TIPH
peann3anyuy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTeIbHBIX MPOTPaMM
HA4YaJIbHOTO 00IIEro, OCHOBHOTO OOILET0, CPEAHEr0 00111ero o0pa3oBaHus OpraHu3alUsIMy,
OCYIIECTBIISIOIMMHU 00pa30BaATEIbHYIO JEATEIbHOCTD, IPUKa30M MUHIPOCBEIIEHUS OT
22.06.2026 Ne 436:

o Xwumus: 8 kiacc: 0a30BBIN YPOBEHb: YUCOHUK; 5-¢ U3/1aHue, mepepadboTanHoe /
INa6puensa O.C., Octpoymos N.I'., CnaakoB C.A., AO «3narenbcTBO
"[IpocBemieHue"»;

o Xumus: 9 kiacc: 6a30BbIi YpOBEHb: yU€OHUK; 5-€ n31anue, nepepadboTaHHoe /
I"abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AO «M31aTenscTBO
"IIpoceemenne»;;

o <..>.

DIIEKTPOHHBIE 00Pa30BaATEIBHBIC PECYPCHI, TONMYIICHHBIE K HCIIOIB30BAaHUIO TIPH peaii3aIiuu
UMEIOIIHNX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO 00pa30BaTEIbHBIX MPOTPaMM HaYaIbHOTO
00111eT0, OCHOBHOT'O 00I11€T0, CpeAHETO 00111eT0 00pa30BaHus MPUKA30M MUHIIPOCBEIIEHUS OT

23.07.2025 Ne 551:

Xumus. OcHoBel xumuu. 8 kinacc. AO «M3marensctBo "[IpocBeienue' »;
Xumus 8. OO0 « CBEPOBPA30BAHUEY;

Xumus, 8-9 knaccel. TAOY BO MI'TIY;

o <..>.

Conep:kanue y4eOHOIro npeamMera
8-it kiacce
IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Poinp XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTna.
du3nyecKrue CBOMCTBA BEIIECTB. ArperatHoe coctosiuue Beuiects. [ToHsTue o meTonax
no3HaHus B xuMuu. Yuctele BeecTBa U cmecu. CriocoObl pa3iesieHusl CMECei.

ATOMBI U MOJICKYJIBL. Xumuueckue dj1eMeHThl. CHUMBOJIBI XUMHUYECKUX DJICMEHTOB. HpOCTBIC u
CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’I@KYJIHPHOC YUCHHC.



Xumunyeckasi hpopMyina. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocrasa BemecTB. OTHOCUTENIbHAS aTOMHAasi Macca. OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 10J11 XUMHYECKOTO 2JIEMEHTA B COCIUHEHUU.

KomnuectBo BemecTBa. Monb. Mossipaas macca. B3anmocBs3p KomyecTBa, MacChl M YHACIIa
CTPYKTYPHBIX €IUHUI] BEIlecTBa. PacyeTsl mo popMyiaMm XUMHYECKIX COCTHHCHHM.

du3nyeckre U XUMUYECKUE SBJICHU. XUMHUYECKasl pEaKUs U €€ MPU3HAKUA. 3aKOH COXPAHEHUS
Macchl BenlecTB. XuMuuyeckue ypaBHeHus. Kinaccudukammss XuMUIeCKIX peaxiiuii
(coennHEeHUs, pas3IoKEHHUs, 3aMeleHUs], 0OMEHa).

XUMHYECKUI IKCIIEPUMEHT:

3HaKOMCTBO ¢ XUMHUYECKOM TOCY/I0H, MpaBuiIaMH padOThI B Ja0OPATOPHUH U TIPUEMaMH
oOpaiiieHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM, U3YUEHUE U ONTUCAHUE (PU3UUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOIeHNe (pr3ruecKuX (TUIaBICHUE BOCKA, TasTHAE
JbJIa, PACTUPAHKE caxapa B CTYIKE, KUTIEHNUE M KOHJICHCAITVSI BOJbI) U XUMUUYECKUX (TOPCHHE
CBEYH, MPOKAIIMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) SIBJICHHIA,
HaOJTI0/ICHUE U OTIMCAHKE TTPU3HAKOB MPOTCKAHUS XUMUYICCKUX PEAKIUi (pa3oKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iiokenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3aUMOJICHCTBUE *kee3a ¢ pactBopoM coiu meau (1), usyuenue cnoco6oB
pas3eNieHns CMECEi: ¢ MOMOIIBI0 MAarHUTa, GUIBTPOBAHKE, BBITIAPUBAHUE, TUCTUILISAIINA,
Xxpomarorpadusi, IpOBEACHHE OYUCTKH MTOBAPEHHOM COJIH, HAOIOICHUE U OTIICAHNE
PE3yIbTATOB MPOBEIICHUS OMbBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHECHHUST MacChl, CO3/IaHuUE
MoIesIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech rasos. Cocras Bo3ayxa. Kuciopos — 371eMEHT U IPOCTOE BELLIECTBO.
Haxoxaenue kucnopoa B npupoe, pu3sndeckue 1 XMMHUYECKUE CBOMCTBA (peaKIuu TOPEHHUS).
Oxcupsl. [Ipumenenune kucnopoga. CrnocoObl MOTy4eHHs KUCIOPOAA B 1a00paTOpun 1
npoMsbluieHHOCTH. KpyroBopot kuciiopoaa B npupoae. O30H — auloTponHasi MOAU(PUKALUS
KHCIIOPOJIa.

TernoBo# 3 HEKT XUMHUUECKON peakini, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHIAOTEPMUYECKHE peaKnu. TOMIMBO: YTOidb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bognopon — aneMeHT u npocroe BemectBo. Haxoxaenue Bogopoaa B npupojie, pu3ndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE, CIOCOOBI oyueHusi. Kuciors! u comm.

MoutsipHblil 00BbeM Ta30B. PacueTbl 0 XUMUYECKUM YPaBHEHUSIM.



dusnuecknue cBOMCTBA BOJBI. Bona kak pactsopurens. PactBopel. HaceimeHnnsie u
HEHACBILLICHHBIEC PACTBOPBI. PacTBOpUMOCTH BemiecTB B Boje. MaccoBast 0JI1s1 BELIECTBA B
pacTBOpe. XMMHYECKHE CBOMCcTBa BO/Ibl. OCHOBaHMS. PoJib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boibl B pupojie. 3arpsi3HeHUE MPUPOIHBIX BoA. OXpaHa U OYUCTKA
NPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coeauaennii. Oxcuapl. Kimaccuduxarmst okcuaos:
coJyieoOpasyronire (OCHOBHBIC, KUCIOTHBIC, aM(POTEPHBIC) U HECOJICOOPA3YIOIIIHE.
Homenkiarypa okcuaoB. @u3nueckie ¥ XUMHYCCKUE CBOMCTBA OKCHIOB. [ToiydeHre OKCHIIOB.

OcHoBanus. Knaccugukaiius 0OCHOBaHMI: IEJI0YH U HEPACTBOPHUMBIC OCHOBAHMS.
Howmenxkiatypa ocHoBanui. GU3n4YeCKUE U XUMUYECKUE CBOMCTBA OCHOBaHMM. [losryueHue
OCHOBAaHMIA.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinot. u3nuecKkue 1 XUMAYECKHE
cBorcTBa KUCHOT. P aktuBHOCTH MeTaiioB H.H. bekerosa. [lonydyenune kucior.

Comu. Homenknatypa coneil. @u3nyeckrue U XUMUYECKHE CBOMCTBA coseil. [lomyuenne conent.
['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHUM.
XUMHYECKUM IKCIIEPUMEHT:

KayeCTBEHHOE OIpe/ieSICHUE COAEepKaHMsI KUCIOPOAa B BO3/lyXe, NOJIyYeHHe, cCOOupaHue,
pacro3HaBaHHe U U3yUYE€HHE CBOMCTB KUCIOPOAa, HAOJII0IEHUE B3aUMOIEHCTBHUS BEILIECTB C
KHCJIOPOJOM H YCJIOBHSI BO3HUKHOBEHMS U NPEKpAILEHUs ropeHus (110kapa), 03HAKOMIICHHE C
o0pa3lamMu OKCHJIOB U OMMCaHUE UX CBOMCTB, MOJIyYeHUE, COOMpaHKE, pACIO3HABAHUE U
U3y4eHHE CBOMCTB BOJIOpOIa (TOPEHHE), B3aMMOIeCTBIE Bogopoaa ¢ okcuaoM meau (1)
(BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), HAOI0IEHIE 00PA3I0B BEIIECTB KOJIMYECTBOM
1 MOJB, HCCIIeOBaHUE OCOOEHHOCTEN PACTBOPEHMS BELIECTB C PA3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU JIOJIEN PACTBOPEHHOTO BEILIECTBA,
B3aMMOJIEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KaJIbLIMEM) (BOBMOYKHO MCIOJIb30BAHKE
BUJICOMATEPHAJIOB), UCCIIEIOBaHNE 00pa3ll0B HEOPTAHUYECKUX BEILIECTB PA3INYHBIX KJIACCOB,
Ha0JII0/IEHNE U3MEHEHMS OKPAaCKU MHAMKATOPOB B paCTBOpPaxX KUCIOT U IIeJIoueH, U3yueHue
B3aumozeiicteus okcuaa menu (1) ¢ pacTBopoM cepHON KHCIIOTHI, KHCIIOT C METAJIJIaMH,
pEaKUHU HEUTPAIU3ALINH, TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUI, BBITCCHEHUE OJHOTO
MeTajula JpyruM U3 pacTBOPA COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 337a4 I10 TEME
«Baxknenme Kiraccol HEOPraHMYECKUX COCAUHEHUID.

IHepuoanuyecknii 3axoH u Ilepuoanyeckasi cucreMa xumuieckux daemenros JIL.U.
MenaesneeBa. CtpoeHue aToMOB. XUMH4YECKas CBA3b. OKHCJINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH



[TepBbIie MOMBITKA KJIacCU(PUKAINA XUMUYIECKUX DJIEMEHTOB. [loHATHE O TpyIIax CXOAHBIX
AJIEMEHTOB (IIIEJI0YHbIE U IEJIOUYHO3EMEIbHBIEC METAJIJIbI, FAJIOT€HbI, UHEPTHHIE Ta3bl).
DIEeMEHThI, KOTOpbIE 00pa3yloT aM(pOTEPHbIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xuMruueckux 3semeHToB .M. Menneneena.
Kopotkonepuoanas u nnmuaHonepuoaHas ¢hopmsl [leprnoinueckoit CHCTEMbI XUMUYECKHUX
sanemeHToB .M. Menneneesa. [lepronast u rpynibl. QU3NYECKAN CMBICI TTOPSAIKOBOTO HOMEPA,
HOMEPOB MEPUOJA U TPYNIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DneKTpoHbl. CTPOCHHUE JIEKTPOHHBIX
000J1049€eK aTOMOB TepBbIX 20 xuMHUUecKux 35eMeHToB [lepuoaudeckoii cuctemsr J1. 1.
MenneneeBa. XapakTepUCTHKAa XUMUUYECKOTO AJIEMEHTA I10 ero MojokeHuto B [lepuoanueckoi
cucreme /(.M. Menaeneena.

BaKOHOMCpHOCTI/I HU3MCHCHUA panyCa aTOMOB XUMHWYCCKHX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJJIMYECKUX CBOMCTB MO I'pyIiiiiaM U IICpuoaaMm.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJISI
pa3BuUTHA HayKd U npakTuku. J[.11. MeHneneeB — yueHbIl U rpaJaHvH.

Xumudeckas cBsi3b. KoBaneHTHas (MoasipHask ¥ HETOJSPHAs) CBSI3b. DJIEKTPOOTPUIIATEIIBHOCTh
XUMHUYECKUX JIEMEHTOB. IOHHAs CBs3b.

Crenenn okuciaeHus. OKUCINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKInU. HpOI.[@CCBI OKHCJICHUA U
BoccTaHOBJICHHUA. OKMCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUMN IKCIIEPUMEHT:

u3ydeHue oOpa3loB BEIECTB METAJUIOB U HEMETAJJIOB, B3aUMOICHCTBUE THIPOKCUIA LIMHKA C
pacTBOpaMM KUCJIOT U IIEJI0YEN, IPOBEAEHUE OIIBITOB, WILUTFOCTPUPYIOIIUX PUMEPDI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX pEAKIUH (TOPEHHE, PEAKIIMH PA3JI0KEHUS, COSTUHEHUS ).

MesxknpeaMeTHbIe CBA3H

Peannsanus MeXIpeIMETHBIX CBA3EM IPU U3YUEHUN XMMHUH B 8-M KJIACCE OCYIIECTBISAETCS
Yyepe3 UCII0JIb30BAHNE KaK 00X €CTeCTBEHHO-HAYUHbIX MOHITUH, TaK U MOHATHUH,
SABJISIFOLINXCS CHCTEMHBIMH JIJIS1 OT/AEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO UKIIA.

OO6mue ecTecCTBEHHO-HAYUHbIC TTOHATHS: HAYYHBIM (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KJlacCu(puKaIus, IepuoAUIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICITUPOBaHUE,
W3MEPEHHE, MO/ICITb, SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
PaIMOAKTUBHOCTH, MOJIEKYJIA, AJEKTPUIECKUI 3apsi/l, BEIIECTBO, TEJI0, 00bEeM, arperaTHOE



COCTOSIHUE BEIIIECTBA, ra3, ((U3UYeCKUe BEJIMUMHBI, €AUHULIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3Be3b1, CoJHIIE.

buonorus: gporocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbI, IOJIE3HBIE HCKOMIAEMBIE,
TOIUIABO, BOJTHBIE PECYPCHI.

9-i1 KJ1acce
BemecTBo M XUMHYECKasI PeaKIIHsA

[lepnognuecknii 3akoH. [lepuonnueckas cucrema xumuyeckux 3aeMeHToB (.M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMUYECKHUX JIEMEHTOB ITEPBBIX
TpEX MEPUOJIOB, KAJIUs, KLU U UX COEIUHEHUN B COOTBETCTBUU C IOJIOKEHUEM JJIEMEHTOB
B [leproanueckoil cUCTEME U CTPOEHUEM BX aTOMOB.

CTpOGHI/Ie BCIICCTBA. BUABI XUMHYECKOM CBSI3U. THIIBI KPpUCTATINIMYCCKHUX PCHICTOK,
3aBUCHUMOCTh CBOMCTB BEIICCTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PCIICTKHU U BUAA XUMHYECKOM
CBJ3H.

KHaCCH(l)I/IKaHI/ISI N HOMCHKJIATypa HCOPTraHNYCCKNX BCIICCTB. XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKHUX COGIIHHGHHﬁ, T'CHCTHNYCCKAasA CBA3b
HCOPraHNM4YCCKUX BCIUICCTB.

Krnaccudukanys XuMU4ecKux peakui o pa3nyHbIM MpU3HaKaM (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, M0 TEMIOBOMY 3(PPEKTY, MO N3MEHEHUIO CTENEHEN
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, IO 00PAaTUMOCTH, M0 YUYAaCTHUIO KaTaau3aropa). IK30- U
SHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTue 0 ckopocTH XUMHUYECKON peakiuu. [lorsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusix. [loHATHe 0 TOMOT€HHBIX U TeTEePOreHHbIX peakiusx. [lonstue o
karanuse. [lonsaTre o xuMuaeckoM paBHOBecHU. DaKTOPHI, BIUIIONINE HA CKOPOCTh
XUMHUYECKOHN PEAKITUHU U TIOJI0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUH, SIICKTPOHHBIN OalaHC OKHUCIUTEIBLHO-
BOCCTAHOBUTENBHOMN peakunu. COCTaBICHUE YPABHEHUN OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIBL30BaHUEM METO 1A JIEKTPOHHOIO OasaHca.

Teopus >JIEKTPOTUTAYECKON TUCCOIUALINU. DJICKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOIMALNY BEIIECTB C PA3IMYHBIMUA BUJAMU XUMHUUYECKOW CBSI3H.
Crenenp quccorpanun. CUIbHBIE U CIa0BIC DJICKTPOIUTHI.



Peakinu nonHoro oOMeHa. Y cloBusi MPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalllCHHbIE HMOHHBIE ypaBHEHUS peakiuuid. CBOKWCTBa KUCIOT, OCHOBAHHM U COJIEH B CBETE
IPENCTABICHUN 00 3IEKTPOIIUTUYECKON Arcconranny. KauecTBeHHbIE peaKIMi Ha HOHBI.
IloHsATHE O TUAPOIIU3E COJIEH.

XUMHYECKUI IKCIIEPUMEHT:

03HAKOMJICHHE C MOJICTIIMUA KPUCTAJUTMYECKUX PEIIETOK HEOPTAHMYECKUX BEIIECTB — METaJIOB
1 HeMeTasuioB (TpaduTta 1 ammasa), CIIOKHBIX BEIIECTB (XJIOPH/Ia HATPHS ), HCCIICIOBAaHUE
3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIMH OT BO3JECHCTBUS Pa3INIHBIX (haKTOPOB,
UCCJICIOBAaHHE AJICKTPOIPOBOHOCTH PACTBOPOB BEIIIECTB, MPOIIECcca TUCCOIUAIIUN KUCIIOT,
Iesoueii 1 cosei (BO3MOXKHO HCIIOIh30BaHUE BHIEOMATEPUAIIOB), POBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKIuii MHOHHOro oOMeHa (00pa3oBaHue ocajika,
BbIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI), OTIBITOB, MWILTIOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIIBHO-
BOCCTAaHOBUTEJBHBIX peaKIuil (TOpeHHEe, pEaKIMK Pa3IOKEeHUs, COSIMHEHNS ), paCTIO3HABAaHUE
HEOPTaHUYECKUX BEIIECTB C MOMOIILI0 KAU€CTBEHHBIX PEAKIIMN HA MOHBI, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

HemeTaabl 1 UX COeTMHEHUS

OO61mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIICHU
okucieHusi. Ctpoenue u puznyeckue CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMUYECKHE
CBOMCTBa Ha IpUMEPE XJIopa (B3aUMOJICHCTBUE C METalIaMU, HEMETaJUIaMH, [EJI0YaMu).
XnopoBoaopona. CossiHast KUCIIOTa, XAMUYECKHE CBOWMCTBA, MOTyYeHUE, MPUMEHEHHE.
JlelicTBHE XJIOpa U XJIOPOBOAOPOJa HA OPraHU3M 4YelioBeKa. BaxkHenIne XJIOpUIbl U X
Hax0>XJICHUE B MIPUPOJIE.

O6mas xapakrepucTtuka 3nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHre U pU3ndeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpPOJIa ¥ cephl. AJNTOTPONHbBIE MOJU(PUKALIMN KUCIOPOa U cepbl. XUMUYECKHE CBONCTBA
cepbl. CepoBO1OpOA, CTpOEHUE, PU3NUECKHE U XUMHUECKHUEe CBOMCTBA. OKCUIBI Cephbl KaK
IpECTaBUTENN KUCIOTHBIX OKCUA0B. CepHast KUCIoTa, (pU3NUecKre 1 XMMUYECKHEe CBOMCTBA
(oOmue Kak nmpeAcTaBUTENs Kiacca KUCIOT U crenuduueckue). XuMHUUECKUE peaKini,
JeXallue B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOJIyYeHHs CepHOM KUCTOTHI. [IprumeHenue
cepHoid KUCIOThl. CONu CEpHOM KUCIIOThI, KAUE€CTBEHHAsI peaKIys Ha CylIb(paT-uoH.
HaxoxieHue cepbl ¥ ee COEIMHEHNUN B IIpUpoae. XUMUUYECKOE 3arpsi3HEHNE OKPYIKAIOLIEen
Cpenbl COeIMHEHUSMHU Ccepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOObI
€ro MPeaOTBPALEHHUS.

Oo6mmas xapaktepucTuka nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHBIC CTEIIEHU OKUCICHUS. A30T, paclipocTpaHeHUE B IPUPOE, PU3NIECKUE U
XUMUYecKre cBorcTBa. KpyroBopot a3ora B mpupojie. AMMuUak, ero pu3ndeckue u
XUMHUYECKHE CBOMCTBA, OJIydeHre U npuMeHeHre. Cojii aMMOHUS, UX (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MIOHbI aMMOHHUsSI. A30THas



KHCJIOTA, €€ MoJlydeHue, Gu3nyecKrue 1 XuMUIecKie CBOMCTBa (00II1e KaK MpeCTaBUTENs
KJ1acca KUCIIOT U crierududeckue). Micnomb3oBaHuEe HUTPATOB U COJIEH aMMOHHUS B KaUECTBE
MUHEPATBHBIX YA0OpeHUNH. XUMHUECKOE 3arps3HEHHE OKPYKAIOIIEH cpeibl COSTMHEHUSIMU
a30Ta (KUCIOTHBIC OXKIH, 3arpsi3HEHUE BO3/1yXa, OUBHI H BOJ0eMOB). Docdop, auioTponHbie
Moaudukanuu Gocdopa, puznueckre u xumudeckue cporictea. Okcua gochopa (V) u
docdopHas kucioTa, Gu3NUecKue U XUMUIECKUE CBOMCTBA, TIoNydeHue. Vcmonp3oBanme
docdaroB B kauecTBE MUHEPATHHBIX YI0OPEHUH.

OO01as xapakrepuctika 3nemMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIEe CTETICHU OKUCICHUS. Y TIEPO/], aJUIOTPOIHbIE MOAU(DHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, puznueckne U XuMUIeckrue cBorcTBa. Ancop6Oius. Kpyrosoport yriaepoaa B
npupoje. OKkcuapl yrieposa, ux (u3ndeckue 1 XMMUYeCKUE CBOWCTBA, JICHCTBUE HA JKUBbBIE
OpTaHU3MBI, IOTyYEHUE U TPUMEHEHHE. JDKOJOTHUYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCUIOM
yraepoja (1V), runoresa riao0aasHOTO NOTEIUICHUS KIIMMAaTa, TapHUKOBBIN 3 dekT. YronpHas
KHUCIIOTa U €€ COJIH, X (PU3MUECKHE U XUMUYECKHUE CBOWCTBA, MOTYyYCHUE U PUMEHECHHE.
KauectBenHas peakiusi Ha KapOoHaT-uOHBI. Mcronb3oBaHne KapOOHATOB B OBITY, MEUIMHE,
MPOMBIIIJICHHOCTH U CETBCKOM XO3SHCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAaK O COSMHEHUSIX yriieposa (MeTaH,
9TaH, ITUJICH, alleTUJIEH, YTAHOJI, TIMIEPUH, YKCyCHas kucioTa). [I[pupoaHbie HCTOUHUKN
YTJIEBOJIOPOIOB (Yrodib, IPUPOHBIN ra3, HEPTh), MPOAYKTHI UX MepepadoTKu (OEH3UH), UX
pOJIb B OBITY U MIPOMBINLICHHOCTH. [IOHSITHE 0 OMOJTOTMYECKH BaXKHBIX BEILIECTBAX: )KUPAX,
OeJskax, yrieBoJax — U UX POJIM B KU3HU 4YesloBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero pusndeckre 1 XUMHUYECKHUE CBOMCTBA, TOJIy4eHHE U nnpuMeHenne. CoequHeHuns
KpeMHus B nnpupojie. O6mue npeacrtasieHus oo okcuae kpemuus (1V) u kpemHueBoil kuciore.
Cunukarsl, UX UCMOJIb30BAHUE B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH. Baxkueine
CTpPOUTENIbHBIE MaTEpHAJIbl: KEpAMHUKA, CTEKJIO, IIEMEHT, OE€TOH, kene300eToH. [IpobaemMbl
0€30I1aCHOT0 UCIIOJIb30BAHUSI CTPOUTENIBHBIX MAaTEPUATIOB B IIOBCETHEBHOM KU3HU.

XUMHYECKUI IKCIIEPUMEHT:

U3y4deHHUE 00pa3loB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX PEaKIil Ha XJIOPUI-UOHBI U HAOJIOICHUE NTPU3HAKOB UX MPOTCKAHUS, OTIBITHI,
oTpaxkaromue (GU3NIECKIEe U XUMHIECKUE CBOMCTBA TAJIOTCHOB U UX COSTUHEHUH (BO3MOYKHO
WCIIOJIb30BaHUE BUICOMATEPHUAIIOB), O3HAKOMJIEHHE ¢ 00pa3liaMy XJIOPHUI0B (raJOTeHHUIOB),
03HAKOMJICHHE C 00pa3IiaMu Cephl M €€ COCTUHEHUSIMU (BO3MOXHO UCIIOJIb30BaHNE
BUJICOMATEPUAIOB), HAOIIO/ICHHE Mpoliecca O0yTIIMBaHuUs caxapa MoJ IeUCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI, N3yYEeHUE XUMHUUECKUX CBOMCTB pa30aBICHHON CEPHOU
KHUCIJIOTHI, TPOBEICHUE KAaUeCTBEHHOM PEaKIMK Ha CYJIb(aT-UOH U HAOIIOJCHUE TIPU3HAKA €€
MPOTEKaHMs, O3HAKOMJICHUE C (PU3MUECKUMH CBOMCTBAMH a30Ta, pocdopa U uX COeTUHEHUN
(BO3MOKHO MCITOJIb30BAHUE BUIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (HOChHOPHBIX
yInoOpeHwuii, moaydeHue, cCoonpaHue, paclio3HaBaHue ¥ U3yuYeHUe CBOMCTB aMMHAKa,



POBEJCHIE KaUeCTBEHHBIX PEAKIINi Ha MOH aMMOHHUS U (pochaT-MoH U U3yueHue MPU3HAKOB
UX MPOTEKAHUS, B3aUMOICHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIIOB), U3yUYEHUE MOJENIEH KPUCTAIIMYECKUX PEIIETOK aIMasa,
rpa¢uTa, QpyuiepeHa, 03HaKOMJIEHUE C IIPOLECCOM aICOPOLIMU paCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IIPOTHUBOIa3a, OJIy4eHHUE, COOMpaHue, paclio3HaBaHUE
Y U3y4EHUE CBOWCTB YIJIEKUCIIOrO ra3a, IPOBEICHNE KaUeCTBEHHBIX peakuii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YUECHHUE IPU3HAKOB UX MPOTEKAHUSI, 03HAKOMIICHHE C ITPOTyKIIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, pEICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxnenmme
HEMETAJUIbI U UX COCIUHECHUSY.

MeTa/ibl 1 UX COEAMHEHUS

OO6mmas XxapaKTeprUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH HX TOJIOKEHUS B
[Tepnoauueckou cucTemMe XuMuueckux 35eMeHToB .M. MeHeneeBa u CTpOEHUST aTOMOB.
Ctpoenue MeTauioB. MeTaJinuecKas CBSI3b M METALIMUECKAs KpUCTAIUIMYECKas pelIeTKa.
DJIEKTPOXUMHUYECKUHN PsiJl HANPSIKEHU MeTa10B. PU3NYECKUe 1 XUMUYECKUE CBOMCTBA
MeTaiioB. O01ue crnocoObl MoaydyeHus: MeTauioB. [loHsATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE
CIoCcOOBI 3alIUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OPOH3a) U UX
MIPUMEHEHHE B OBITY 1 IMTPOMBIIICHHOCTH.

[Ilemounbie MeTauIbL: TTOJIOXKEHUE B [Iepruoauueckoi cucteMe XuMu4eCKux 3jeMeHToB J1. 1.
MeHnneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJIEHUE B pupoae. PU3NYECKUE U XUMUUYECKHUE
CBOMCTBA (Ha IpuMepe HATpus U Kanus). OKCHIBI U TUAPOKCUIBI HATPHS U KaJus.
[IprumeHeHne METOYHBIX METAJIJIOB U UX COCIMHEHHUIA.

[[lenoyno3eMenbHbIE METAJUIBI MATHUN U KaJIbIIUI: NoJIo)keHue B [lepuoauueckoit cucreme
xuMudeckux anemMeHToB .M. MenaeneeBa, CTpoO€HHME UX ATOMOB, HAXOXJCHHUE B MIPUPOJIE.
du3nyeckre U XUMHUYECKHE CBOMICTBA MarHus M KajJbplusl. BaxxHenme coequHESHNS KaJIbIU
(okcua, THAPOKCH I, coiu). JKEeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHCHHMS.

AmomuHuii: nosioxkeHue B [leproanueckoit cucteMe xumMmuueckux snemeHTon .M.
MeHneneeBa, CTpOCHUE aTOMA, HAXO0XKJICHUE B ITpUpoic. PU3NUECKUE U XUMUYECKHE CBOMCTBA
amrOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH 1A aTFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucreme xumuieckux snementoB .M. Menaeneena,
CTPOECHHUE aTOMa, HAXOXKJICHHUE B Ipupoe. PU3NUYeCKre U XUMUYECKAE CBOMCTBA Kee3a.
Oxcunpl, rugpokcuabl U conu xenesa (1) u xxenesa (I11), ux cocras, cBoiicTBa U MOTyUYEHUE.

XUMHYECKHUI IKCIIEPUMEHT:

03HAKOMJIEHHE ¢ 00pa3aMi METAJJIOB U CIUIABOB, X (PU3UYECKUMH CBOMCTBAMU, U3YUCHUE
PEe3yNbTaTOB KOPPO3UU METAIOB (BO3ZMOXHO UCTIOIB30BAHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIBIIUS U HATPUS C BOJON (BO3ZMOIKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOIMCTB KECTKOM BOBIL, IPOIIECCA TOPEHUS



kKeJeza B KUCIOpo i€ (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS
KAuEeCTBEHHBIX PEAKIIUA HA MOHBI: MATHUS, KaJblIKs, AIFIOMUHUS, [IUHKA, kene3a (1) u xenesa
(111, menum (1), HaGMFOICHNE W ONTMCAHUE MPOIIECCOB OKPANTUBAHUS TUIAMEHN MOHAMHU HATpH,
KaJIis ¥ KaJIbIUs (BO3MOYKHO MCIIOJIB30BAHKE BUICOMATEPUAIIOB), UCCIIETIOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFIOMUHMS ¥ THAPOKCHIA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4
1o TeMe « BakHenmme MeTauibl M UX COCTMHECHUS.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTsa n MaTepuansl B MOBCEAHEBHON KU3HU YEIOBEKA. be30macHoe uenoIb30BaHne
BEIECTB U XMMUYECKUX peakinil B ObITy. [lepBast moMOIIs NpU XUMUYECKUX OKOTaX U
OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKaroIIeh cpebl (TpeaeabHas J0mycTUMasi KOHIEHTPaIUs
BemecTB, ganee — [1/IK). Poib xuMum B pelieHUN SKOJOTHUECKUX TTPOOJIEM.

XUMHYECKUI IKCIIEPUMEHT:
M3y4YeHHEe 00pa3loB MaTEpUaIOB (CTEKIIO, CIUIABbI METAJIOB, MOJUMEPHBIE MaTEPUATIbI).
MexknpeaMeTHble CBA3H

Peanmauml MCIKIIPCAMCTHBIX CBSI3EH IIpU N3YYCHUU XUMHHU B 9-M knacce OCYHICCTBIIACTCA
YCpe3 UCIIOJIBb30BAHNC KaK O6HIPIX CCTCCTBCHHO-HAYYHbIX HOHﬂTHfI, TaK 1 HOHHTI/II\/JI,
ABJIAIOIINUXCA CUCTECMHBIMU IJII OTACIBHBIX MPCAMCTOB €CTCCTBCHHO-HAYUYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUHbIC MMOHATHS: HAYYHBIN (paKT, TUIOTE3a, 3aKOH, TEOpHUSI, aHAIU3,
CUHTE3, KJlacCu(uKaIus, nepuogNIHOCTh, HAOJIIOACHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE,
HU3MEpPEHUE, MOICIb, SIBJICHHE, TAPHUKOBBIN 3G (EKT, TEXHOIOTHS, MaTepHAIbI.

®usuka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIBI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUYECKUHN 3apsil, IPOBOJIHUKHU, IOJIYIIPOBOIHUKH,
JURJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3,
pacTBOp, PaCTBOPUMOCTD, KpUCTAIIIIMYECKAs PEIIETKA, CIIJIaBbl, ((U3NYECKUE BEITUYHHBI,
€AUHULIBI U3BMEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3B€3/bl, COJIHIIE.

buonorus: porocunTes, apixanue, buochepa, IKocucTeMa, MUHEPAIbHBIE YI00pEHUS,
MHUKPOAJIEMEHTBI, MAaKPO3JIEMCHTHI, ITUTATEILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TTOPO/IbI, TT0JIE3HBIE UCKOIIAEMbIE,
TOTUTMBO, BOJHBIE PECYPCHI.

IInanupyemble pe3yabTaThbl OCBOCHHUS Y4€OHOI0 peaAMeTa

JInuHOCTHBIE pe3y/IbTaThI



JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHUS XUMHUH B €IUHCTBE Y4eOHOI 1 BOCIUTATEILHOM JESTEIIbHOCTH
B COOTBETCTBUU C TPATAULIHUOHHBIMH POCCUICKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B OOILIECTBE MPABUJIAMUA K HOPMAMHU ITOBEJICHUS U
CHOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALINN 00YYaroIUXCs.

JIMYHOCTHBIC PE3YIIbLTATHI OTPAXKAKOT 'OTOBHOCTD o6y11a101111/1xc>1 PYKOBOJACTBOBATLCA CHUCTEMOU
ITO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIMpCHUC OIIbITa ACATCIBHOCTH HAa €€ OCHOBC, B
TOM YHCJIC B HaCTH.

1) MATPHOTHYECCKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICINIO, TOHUMAaHMsI 3HAYCHUST XUMUYECKOW HAYKH B )KH3HU COBPEMEHHOTO OOIIIECTBA,
CITOCOOHOCTH BJIAJICTh JOCTOBEPHOI MHGOPMAIHEH O TIEPEIOBBIX TOCTIKCHHSIX U OTKPBITHSIX
MHPOBOU U OTCUECTBCHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOUCTBE
MHpa 1 00IIEeCTBa,;

2) IpakaIaHCKOro BOCMUTAHUA:

MPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKIMYHOCTHBIX OTHOILICHHI B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-
UCCJIEI0BATENBCKOM, TBOPUECKON U APYTUX BHJIAX JAESITEIIbHOCTH, TOTOBHOCTH K
Pa3HOO00pa3HON COBMECTHOM JAESITEIIBHOCTH MIPH BBIMOIHEHUH YUEOHBIX, TO3HABATEIbHBIX
3aJ1ay, BBIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX IPOEKTOB, CTPEMIICHUS
K B3aMMOINIOHMMAHUIO U B3aUMOTIOMOIIH B IIPOLIECCE ITOM yueOHOM AeSITENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJACHUE U MOCTYIIKA CBOMX TOBAPUIIEHN C MO3UIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIECTBE U XUMUYECKON PEAKIIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIINE OCHOBY JJI [IOHUMAHUS CYI[HOCTH
HAyYHOW KapTUHBI MUPa, IPEJICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aMMOCBS351X Y€JIOBEKa C IPUPOJHOM CPENOU, O POJIM XUMUH B IIO3HAHUU DTUX
3aKOHOMEPHOCTEM;

ITO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHUU 110 XMMHH,
HE0OXO0AUMBbIE TSl OObSICHEHUSI HA0II01aeMbIX TIPOLIECCOB U SIBICHUH, TO3HABATEILHOM,
MH(OPMAIMOHHON U YUTATENIbCKOU KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIBHOM
paboThI C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEepec K 00yUEHHUI0 U TO3HAHMIO, TI0003HATENFHOCTD, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, TPOCKTHOM U UCCIIEIOBATEILCKOMN AEATEILHOCTH, K OCOBHAHHOMY BBIOOPY
HaIPaBJICHHOCTU U YPOBHS 00yUY€HUs B JladbHEHIIIEM;

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHE [IEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH HA
3I0POBBII 00pa3 KU3HU, OCO3HAHUE MOCIICICTBUN U HENIPUATHE BPEAHBIX TPUBBIYEK
(ymoTpeOaeHus aIKOT0JIs, HAPKOTUKOB, KypeHHUs ), HEOOXOIMMOCTH COOJTIOICHHUS TTPABUJIT
0e30MacHOCTH MPHU OOpaIlleHUH ¢ XUMUYECKUMHU BEIlIeCTBAaMU B ObITY U pealbHOU KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPodeccrid U TpyJa pa3IMuHOIO POJa, YBAKEHHUE K
TPYZLy Y Pe3yabTaTaM TPYAOBOM AECATEIBHOCTH, B TOM YUCJIE HA OCHOBE TPUMEHEHUS
NPEIMETHBIX 3HAHUU IO XMMHUHU, OCO3HAHHBIA BHIOOP MHAMBUIYAIBHON TPACKTOPUU
IPOAODKEHUs 00pa30BaHUs C YU€TOM JINYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEN, YCIIEITHON PO(ECCUOHATIBHOM IEATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHU, TOTOBHOCTh aIalITHPOBATHCS B MPOPECCUOHAIIBHON CPENE;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHKE K MTPUPO/Ie KaK UCTOUYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUSI, TOHUMaHHUE [IEHHOCTHU 3I0POBOTO M 0€30I1acHOTr0 00pasa >K1U3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3]I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIIOICHHSI IPABHII O€30MTACHOTO TOBEACHHUS PpU padboTe ¢
BCIIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOMIUX 370POBBIO U KU3HH JIFOICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJIy4aeMble ITPU U3YUEHUH XUMUU, JI pEeUIeHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPEION, I MOBBIIIEHUS YPOBHS 3KOJIOTUYECKON
KYJbTYPbl, OCO3HAHUS [NI00ATBHOrO XapakTepa 3K0JIOTHUECKUX MPoOJIeM U MyTel UX peleHus
ITOCPEACTBOM METOJ0OB XMMHUH, SKOJIOTMYECKOTO MBILIJIEHUS, YMEHHS PYKOBOJICTBOBATHCSI UM B
ITO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHKE.

MeTranpeamerHslie pe3yJabTaThbl

B coctaBe MeTanpeIMEeTHBIX PE3yIbTATOB BBIJICISIOT 3HAUUMbIC JIJIs1 (POPMUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIC OHITHS (3aKOH, TEOPUsl, MPUHITUII, TUTIOTE3a, (PaKT, cucTema,
poIIeCC, IKCIIEPUMEHT U JIP.), KOTOPBIC UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMETax U MO3BOJISIIOT HA OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMUPOBATH TIPEICTABIICHUE
0 IIEJIOCTHOM HayYHOU KapTHHE MUPA, U YHUBEpCaJIbHbIC YUeOHbIC NeHCTBUA (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIe 00€CTeunBarOT (OPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOATEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM NeATeIbHOCTH.



Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Ba3oBble Jjornueckue AeiicTBUA:

YMEHHSI UCIIOJIB30BATh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS IPA OCBOCHUM 3HAHWM: PACKPBHIBATH
CMBICJI XUMUYECKUX MOHIATHH (BBIACISATh UX XapaKTEPHbIE TPU3HAKH, YCTAHABIUBATh
B3aMMOCBS3b C IPYTUMU MTOHATUSMH ), UCIIOJIb30BATh HOHATHS 17151 OOBSACHEHHSI OTAECIbHBIX
($akTOB U SIBIEHUHN, BRIOMPATh OCHOBAHUS U KPUTEPUU ISl KITACCH(PUKAIIUU XUMUYECKUX
BEILIECTB ¥ XMMUYECKUX PEAKLMI, YCTAaHABINBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEXIY
00BEKTaMU U3yUEHUsI, CTPOUTDH JIOTHUECKHE PacCCyX ACHUS (MHAYKTUBHBIC, IEAYKTUBHbIE, T10
aHAJIOTUM), Ie1aTh BbIBOJIbI M 3aKJIFOUEHUS;

YMEHUE NIPUMEHSATH B IIPOLIECCE MTO3HAHMS IOHATHS (ITPEAMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHUH, IPEOOPA30BBIBATH IIMPOKO
IPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XuMuyeckas (popmyiia 1 ypaBHEHHE XUMUYECKOW PEaKUUU — IPU PEIIEHUH YYEOHO-
ITO3HABATEIIBbHBIX 33144, C YYETOM 3THUX MOJEJIBHBIX ITPEACTABICHUN BBISBIATH U
XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKN U3YYa€MbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISIBISATH OOUIME 3aKOHOMEPHOCTH, TPUYUHHO-CJIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCAX U SBICHUIX.

ba3oBble ucciieoBare/ibCKHe JAeliCTBUA:

YMEHUE UCMO0JIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA MO3HAHUS, A TAKKE B
KaueCTBE OCHOBBI JJIsl POPMUPOBAHUS TUITIOTE3BI 11O TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXICHHUM;

PUOOPETEHHE OIBITA MO MJIAHUPOBAHUIO, OPTAaHU3ALIMY U TTPOBEICHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 X0JI0M IIPOIIecca, CaMOCTOSTENIbHO POTrHO3UPOBATh
€ro pe3yiabTar, (opMyIupoBaTh 0000IIEHUS U BBIBOJIBI IO pE3yJibTaTaM MPOBEAECHHOIO OIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICTIaHHOMN padoTe.

Pa6ora ¢ undpopmaumeii:

yMEHUE BbIOMpATh, aHATU3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3IMYHBIX BUJIOB U
dbopMm npeacTaBICHUS, MOTYyYaeMyIO U3 pa3HbIX UCTOUHUKOB (Hay4HO-TIOMYJIApHAs JUTEpATypa
XUMHUYECKOTO COJIepKaHusl, CIPABOYHBIE TOCOOUS, peCypChbl MHTEPHETA), KPUTUUECKU
OLICHHUBAThH MTPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALILIO;

yMEHUE PUMEHSTH PA3IMYHbIE METOJIBI M 3aIIPOCHI TIPU MTOUCKE U 0TOOpEe HH(POPMAIIUY U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JIJISl BBITIONHEHHUS YI€OHBIX U MTO3HABATEIHHBIX
3a/1a4 OMPEEICHHOTO TUIIA, TPUOOPETEHUE OIbITa B 00JACTH UCTIOIb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUMN, OBJIAJICHHUE KYJIbTYpPOl aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX MIOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO BHIOMPATH ONTUMATILHYO



dbopmy mipeacTaBieHns] HHGOPMAIMK U WLUTFOCTPUPOBATH PEIIaeMbIC 3a1a9l HECTIOKHBIMHU
cXeMaMu, IuarpaMmmamu, ApyrumMu GopMaMu rpa@uku U uX KOMOMHALMSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBAThH B MpoIlecce Y4eOHOH 1 HCCIIeI0BaTEbCKON
JeSATSIIbHOCTH HH(OPMAIIMIO O BIUSHUN TPOMBIIIIICHHOCTH, CEJILCKOTO XO35SHCTBA 1
TPAHCIIOPTA HA COCTOSTHUE OKPY KAOIIEH MPUPOTHON CPEIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B X0/ Auanora v (Min) TMCKYCCUM) IO CYIIECTBY 00CYK1aeMOoi
TeMbI, POPMYJIUPOBATH CBOU MPEIJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEIJIOKEHHON
3a]1aui;

PUOOPETEHHE OIBITa MPE3EHTAIIUN PE3yIbTATOB BEITIOJHEHUS XUMUISCKOTO IKCITIEPUMEHTA
(JtabopaTOpHOrO OIbITa, JTAOOPATOPHOUM PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB,
y4eOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTD B COBMECTHOM CO CBEPCTHUKAMU ITO3HABATEIBHOM U HCCIIEI0OBATEIBCKON
JESATEIbHOCTH MIPU PEIICHUH BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE yueTa OOIIHUX UHTEPECOB U
corjacoBaHus No3uLui (00CyX1eHHs, 0OMEH MHEHUSIMU, MO3TOBBIE€ IITYPMBbI, KOOPAHUHALIUS
COBMECTHBIX JEHUCTBUM, ONPEIECICHUE KPUTEPUEB MO OLIEHKE KaueCTBA BHIMOJIHEHHOW PabOThI U

ap.).
PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOATEIIBHO ONPEAEIIATH LU AEATENbHOCTH, INTAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTHA KOPPEKTUPOBATH CBOIO JESITEIIBHOCTD, BEIOMPATH
HauOoJsee 3 (PeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX U TTO3HABATENbHBIX 3a/1a4,
CaMOCTOSITENIBHO COCTABIIATh WIIM KOPPEKTUPOBATH MPEIJI0KEHHBIN AJITOPUTM AEHCTBUN NPH
BBINIOJIHEHUH 33/IaHUI C YYETOM IMOJIy4EHHUS] HOBBIX 3HAHUM 00 U3y4yaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKLHSIX, OHEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3YJIbTATa 3asBICHHOM LIENH,
YMEHHUE UCIOJIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, TPEAJIaracMble B YCJIOBUH 3aJaHUM.

IIpeaMeTHbIe pe3y/ibTaThI

B cocTtaBe nmpeAMeTHBIX pe3yJbTaTOB M0 OCBOEHHUIO 0053aTEIbHOTO COIepKaAHUS,
YCTAHOBJICHHOTO TaHHOM (heiepaibHOM padodeii mporpaMMOi, BBIJICIISIOT: OCBOCHHBIE
00yYarOIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUM, BUJIBI JEATEIBHOCTHU 10
MOJIYYCHHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPE0OPa30BAHUIO U IPUMEHEHHIO B
Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYalIHsIX.

8-i Kiace



K konIty 00y4yenus B 8-mM KJjacce IpeIMETHBIC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XUMUYECKHM
AJIEMEHT, MMPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJIHOPO/IHAs), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsl U MOJIEKYJISipHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JOJIsI XUMHYECKOTO
AIIEMEHTa B COCTUHEHHUH, MOJIAPHBIA 00BEM, OKCU/I, KUCIIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKius,
KJaccupUKals PeaKkiuil: peakliuyi COSTUHEHUS, PEaKIUU Pa3JI0KECHUS, PEAKIIH
3aMeIEeHUs], peaklui 0OMEeHa, 9K30- U IHIOTEPMUUYECKUE PEAKIIUHU, TETUTOBOM 3 ekt
peaKkLnH, PO aToMa, JIEKTPOHHBINA CJIOM aToMa, aTOMHasi OpOUTalIb, paJlyC aToMa,
XUMUYECKasl CBSI3b, NOJIAPHAS U HEMOJISIpHAs KOBAJICHTHAsS CBSI3b, MIOHHAS CBA3b, UOH,
KaTHUOH, aHUOH, PACTBOP, MAacCOBas 10Ji BeLIECTBa (IIPOLIEHTHAs! KOHIIEHTpAlMs) B
pacTBope;

e WJUIIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTh 3TU
MOHSTHS MPU ONHCAHUY BEILIECTB U UX MPEBPAIICHUN;

¢ HCHOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBI€HUS (POPMYIT BELLIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIUM;

e OIPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, CTEIIEHb
OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAIIEAKHOCTD BEIIECTB K
ONpEEICHHOMY KJIACCy COEIMHEHUN 1O (pOpMyJIaM, BUJI XUMUYECKON CBA3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSX;

« packpeiBaTh cMbIci [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX
nosnoxeHus B [lepuonnyueckoii cucreMe, 3aKOHOB COXPaHEHHSI MACChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHMsI, 3aKOHAa ABOTaipo;

 OIKCHIBaTh U XapaKTepu30BaTh Ta0IMUHYI0 popMy [leprnoandeckoii cuctembl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHAs noarpynmna (A-rpymnmna)» u
«moboyHas noarpymnmna (b-rpynmna)y», Masisie 1 O0JbIINE EPUOJIBI, COOTHOCUTD
0003HaueHHUs, KOTOpble uMeroTcs B Tabmuie «[leproanueckas cuctema XuMHYECKUX
aneMeHTOB [[.V. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 001ee YN0 AIEKTPOHOB U
pacnpeiesieHUue uX MO JIEKTPOHHBIM CIOSIM);

o KJACCU(UIMPOBATH XUMUYECKUE AIEMEHTHI, HEOPraHUYECKUE BEUIECTBA, XUMUUECKUE
peakuuu (110 YUCITy U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIJIOBOMY
Sdexry);

e XapaKTepU30BaTh (OMUCHIBATH) OOIHME XMMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, MOJTBEPXAasl ONMKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHIM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

¢ IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;



e BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTI0 XMMHUYECKOTO 3JIEMEHTa 10 (GopMyJie COSTUHEHHSI, MAaCCOBYIO JTOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEAKITUH;

o TIPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBPHON AEATETPHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, 000011IeHrEe, CUCTEMATU3AIINIO, KIaCCU(PHUKAIINIO, BBISIBJICHUE IPUUUHHO-
CJIEICTBEHHBIX CBSI3€H — JUIsl U3yUEHUS CBOWCTB BEIIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-Hay4YHbIE METO/IbI IO3HAHUS — HAOJII0JICHUE, U3MEPEHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

¢ CJIEIOBATH MPABUJIAM TOJIb30BAHUSI XMMUYECKOM MOCyA0M 1 1a00paTOpHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIIBITOB TIO MOTYICHUIO
1 coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOJAOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO
PacTBOPOB C OMPEICICHHON MacCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJIUTH XUMHYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOUYECH 1
KHUCIIOT C MIOMOIIbIO0 UHANKATOPOB (JT1aKMyC, eHoI(PTaIenH, METUIIOPAHXK U JIp.).

9-i1 kJ1acC

K konity o6ydyenus B 9-mM Ki1acce mpeIMETHBIC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUI: XUMUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, aHUOH, MMPOCTOE BEIIECTBO, CJII0KHOE BEIIECTBO, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas peaKI[usi, XUMUIeCKast
CBSI3b, TETIOBOM 3 (HEKT peakiuu, MOJIb, MOJIIPHBIN 00HEM, PACTBOP, dJEKTPOJIUTHI,
HEAJIEKTPOIUTHI, AIEKTPOIUTHIECKAs JUCCOIMAIIHS, PEaKI[Md HOHHOTO 0OMEHa,
KaTaan3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMBbIC U HEOOpAaTUMBIE PEAKITUH,
OKHCJTUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEITb,
OKHCJICHUE ¥ BOCCTAHOBJICHUE, AJTOTPOIHS, aM()OTEPHOCTh, XUMHUYECKas CBS3b
(koBajIeHTHAs, MOHHAS, METAJTMYECKAs ), KpUCTALTNYECKAS PEIICTKA, KOPPO3US
METaJUIOB, CIIJIaBbl, CKOPOCTh XUMHYCCKOW PEAKIINH, TTPEACIIBHO JOITyCTUMAs
koHueHTpanus [[JIK BemecTsa;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUIA U IPUMEHSTH 3TU
MOHSTHS TIPU OMTMCAHUU BEIIECTB U UX MPEBPAICHUN;

¢ WCIIOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYIT BEIIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

e OTPEIENATh BaJICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMPEACICHHOMY
KJIACCY COCIMHEHUN 110 (JOpMyIIaM, BUJI XUMUYECKOHN CBSA3H (KOBAJICHTHAsI, HOHHAS,
METaJNTMYeCKas) B HEOPTAaHUUECKUX COCTMHCHHSIX, 3aps/l HOHA 110 XHMHUYECCKOM
dbopmyrie, xapakTep Cpe/ibl B BOJHBIX paCTBOPaX HEOPTraHWISCKUX COCTUHECHUM, THTT
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA;



« packpeiBath cMbIci [lepuoanueckoro 3akona J1.11. MenaeneeBa u AeMOHCTPUPOBATH
€ro MOHMMAaHUE: OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 Gpopmy [leproauueckoit
CHUCTEMbl XUMUUECKHUX IJIEMEHTOB: Pa3JINuaTh MOHITHUS «TJIaBHas nmoArpymmna (A-
rpynmna)» u «nodounas noarpynna (b-rpynmna)», maneie u 60JbIIME IEPUOIDI,
COOTHOCUTH 0003HAYEHUsI, KOTOPbIE UMEIOTCS B MEPUOAMUECKON TabIuIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 0011Iee YMCIIO AIEKTPOHOB U PACTIPEACIICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEAMHEHUH B MpEIeNiax MaJIbIX MEPUOOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

o KJIacCH(QHUIMPOBATH XUMUYECKHE SJICMEHTHI, HEOPTaHNYECKHE BEIECTBA, XUMUUYECKHE
peakuuH (110 YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, IO TEINIOBOMY
3¢ (}exTy, M0 UBMEHEHHIO CTENEHEN OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB);

¢ XapaKTepU30BaTh (OMUCHIBATH) OOUIUE U CIEU(PUIECKHE XUMUYECKHUE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPK/1asl ONMMCAHUE MPUMEPAMH MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

e COCTaBIIATh YPABHEHUS JICKTPOJIUTUUECKON JUCCOLMALINY KUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE ¥ COKPAIIIEHHBIE YPaBHEHUS PEaKilii HOHHOTO OOMEHa, ypaBHEHHUS peaKIIuii,
NOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3H MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KIIACCOB;

e PAaCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ITOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ITUX PEeaKInii;

¢ TMPOTHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B Pa3JIMUHBIX YCIOBUSIX;

¢ BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHUYECKOT0 AJIeMEeHTa 1o (popMyJie COeTMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

« coOJO/1aTh MpaBuiia NOJb30BaHUS XUMHUECKOU MOCYA0M U 1a00paTOpHBIM
000pyI0BaHUEM, @ TAKKE MPABUIIA OOpAIIEHUs C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU IO BBITMOTHEHHIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYYCHHUIO
U COOMpaHUIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

¢ TMPOBOAUTH PEAKIINU, OATBEPKIAIOIINE KAUECTBEHHBI COCTAB Pa3JIMYHbIX BEILIECTB:
pacno3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OpOMUA-, MOAKI-, KapOoHaT-, hocdar-,
CUJIMKAT-, CyIb(aT-, THIAPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

¢ TMPUMEHSTHh OCHOBHBIE ONIEPAIlMN MBICITUTEILHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000I1EeHNEe, CUCTEMATU3ALINIO, BBISIBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€U — ISl U3YUYEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIUM, ECTECTBEHHO-
Hay4YHbIE METO]IbI MO3HAHUS — HAOJIO/IEHUE, U3MEPEHNE, MOJIETMPOBaHHE,
AKCIEPUMEHT (PEabHbII U MBICIICHHBIN ).

Ilepeuensb (koandukaTop) pacnpeae/ieHHbIX M0 KJIACCaAM MPOBepsieMbIX TPeOOBaHUIl K
pesyiabtatam OOII OO0 u 371eMeHTOB COAePKAHUS 110 XUMHH



8-it KIIACC

IIpoBepsiembie TpeOOBaHus K pe3yiabTaTam ocBoenust OOII

Koa nposepsiemoro
pe3yJjabTara

IIpoBepsiemble npeamMeTHbie pe3yabrathl ocBoenns OOII OO0

1

ITo Teme: «HepBOHa‘-IaJ'IBHBIG XUMHUYCCKHUEC ITOHATHUS

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHITHI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN AJIEMEHT, IPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, CMEChH
(omHOpOHAs M HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAsI
Y MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBas J0Ji1 XUMUYECKOTO JIEMEHTA B COEIUHEHUH, MOJIIPHBIM
00BEM, XUMHUUECKas peaKlus, KiacCu(puKanus peakluii: peakiuu
COEJIMHEHHUS, PEAKIIMH PA3JIOKEHUS], pEaKIIMU 3aMELIEHUs, PEeaKUn
00OMEHa, 7K30- U SHAOTEPMUYECKUE PEAKLIUHU, TETUIOBOM AP (DHEKT
peaxkuuu, pacTBOp, MaccoBas A0 BEIIECTBA (POLICHTHAs
KOHIIEHTpAaI|si) B pacTBOpE

1.2

HIITIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TIOHSITUN U
IPHUMCHATH 3THU IOHATHUA ITPH OIMMCAHNH BCIICCTB U UX npeBpameHHﬁ

1.3

UCITI0JIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYII
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUI

1.4

PaCKpBIBaTh CMBICH 3aKOHOB COXPAHEHHSI MacCChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYECHUS, 3aKOHA
ABorazpo

1.5

OIIpCACIIATE BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

1.6

KJIACCU(PUIIMPOBATH XUMUYECKUE Peakuu (110 YUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(P(eKTy)

1.7

BBIYUCIIATE OTHOCUTCIBbHYIO MOJICKYJEIPHYIO 1 MOJIIPHYIO MACChI
BCIICCTB

1.8

BBIYHUCIISITH MACCOBYIO JIOJIFO XMMUYECKOTO AJIEMEHTa 10 hopmylie
COCIMHEHUS,

1.9

BBIYHCJIATH MAaCCOBYIO JOJIFO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS - HAOJIOJICHUE,
U3MEpPEHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN )

[To Teme: «BaxHenmme npeacTaBuTeNIM HEOPraHUYECKUX BELIECTB

2.1

PACKPLIBATb CMBICJI OCHOBHBIX XUMHUUYCCKUX TTOHSTHUM: OKCH I, KHCJIOTA,




OCHOBAaHHC, COJIb

2.2

ONPENENATh NPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIaccy
COeIMHEHUI 1o hopmynam

2.3

KJ'IaCCI/I(bI/IHHpOBaTB HCOPTaHNYCCKHC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXK/Aasl ONKMCAHUE IPUMEpPaAMU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEaKIUi

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX
Ka4CCTBCHHOI'O COCTaBa, BO3MOKXHOCTHU ITPOTCKAHUA XUMHNYCCKHUX
HpeBpameHHﬁ B Ppa3JIMYHBIX YCIIOBHUAX

2.6

CJIEIOBATh IIpaBUJIaM I0JIb30BaHUS XUMUYECKOU IOCYI0M 1
71a00paTOPHBIM 000PYJOBaHUEM, a TAKXKE IMpaBUIaM OOpaIleHUs C
BEILECTBAMH B COOTBETCTBUHU C HHCTPYKLUSAMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB O MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BELECTB (BOJOPO/Ia U KUCIOPOAA), IPUTOTOBICHUIO
PacTBOPOB C OIMPEACIEHHON MacCCOBOM JOJIEN PAaCTBOPEHHOTO BEIIECTRA,
IJIAHUPOBATH U MIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTBHI 110
pacrno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO
WHIUKATOPOB (JaKMYyC, (peHOI(PTATIENH, METUIOPAHK U IPYTHE)

2.7

IIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKILIUN

ITo teme: «Ileprnonnueckuii 3akoH u llepuoauueckas cucrema
xuMmudeckux anemMeHtoB . . MenneneeBa. CTpoeHUE aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

PACKpBIBATh CMBICII OCHOBHBIX XMMUUYECKHUX MTOHATUH: SIAPO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalb, paIuyC aToMa,
XAMHUYECKas CBSA3b, MTOJSPHAS U HENOJISIpHAs KOBAJICHTHAS CBA3b,
AIEKTPOOTPULIATETBHOCTh, MOHHASI CBSI3b, HOH, KATUOH, aHWOH, CTETICHb
OKHCJICHUS

3.2

KJIaCCI/I(l)I/II_[HPOBaTb XUMHWYCCKHUC 2JICMCHTHI

3.3

OMKCHIBATH U XapaKTEPU30BaTh TabnuHyto hopmy [lepuonnueckoi
CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAs
noarpynmna (A-rpynna)» u «nodounast noarpynna (b-rpynna)y,
«MaJble» U «OOJIbIINE» TEPUOIBI

3.4

packpeiBath cMbIci [lepuoanueckoro 3akona JI.M1. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX JIEMEHTOB OT UX MOJIO)KEeHUSA B llepuoanueckon cucreme




3.5

COOTHOCHUTBH 0003HAaYEHUsI, KOTOPBIE UMEIOTCS B TAOJIHIIE
«Ilepnonnueckas cucrema xumuueckux 3nmeMeHToB .M. Menneneesa» ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3apAn siipa, o0I1ee YUCI0 JIEKTPOHOB U
pacnpezeseHue X 10 IEKTPOHHBIM CII0SIM)

3.6

OonIpCACIIATL CTCIICHL OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONPENIEeNATh BUJ XUMUYECKOU CBSI3M (KOBAJEHTHAsI U HIOHHAs) B
HEOPraHUYECKHX COCIMHEHMSIX

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

Kon

HpOBepHeMbIﬁ AJIEMEHT COACPKAaHNA

HCpBOHaanBHBIG XUMHUYCCKHUEC ITOHATHA

1.1

HPGIIMGT XUMMHU. PoJIb XMMHUM B )KM3HM 4€I0BEKa. XHUMUS B CUCTEME
HaYK. Tenan BCIICCTBA. duznyecKkue CBOMCTBA BCIICCTB. AI‘pGFaTHOG
COCTOAHHC BCIIICCTB

1.2

[TonsiTHE O MeTOAAX MMO3HAHUS B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3zeneHust cMecei

1.3

ATOMBI U MOJIEKYJbl. XUMUYECKHUE 3IIeMEHTHI. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BelleCTBA. ATOMHO-MOJIEKYISIPHOE
y4YEHUE

1.4

Xumuueckas popmyra. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BelecTB. OTHOCUTEINIbHAS aTOMHAs Macca.
OTtHOCUTENBHAs MOJIEKYJISIpHAst Macca. MaccoBast 10JIsl XUMHAYECKOIO
DJIIEMEHTA B COCIMHEHUHN

1.5

KosmuecTBo BemectBa. Monbs. MossipHas macca. Bzanmocss3b
KOJINYECTBA, MACChI U YMCIIA CTPYKTYPHBIX €MHUIL BellecTBa. Pacuérsl 1o
dbopmysiaM XUMUYECKUX COETUHEHUM

1.6

Pu3nyeCcKrue U XUMUYECKHUE SIBICHUS. XUMUUYECKasl peaklus U e€
MpU3HAKU. 3AKOH COXPAHEHUs MacChl BEIIECTB. XUMUYECKHE YPABHEHUSI.
Knaccudukaiys XuMU4ecKux peakiuil (COeTuHeHs, Pa3I0KeHNUs,
3aMeleHust, 0OMeHa)

1.7

XUMHUYECKUMN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUUYECKOU MTOCYIOH, C
npaBuiIamMu paboThl B Ja0OpaTOpUU U IpUEMaMH OOpallleHus C
Ja00paTOPHBIM 000PYyI0BaHUEM, U3YUCHHE U ONKMCaHue (PU3NIECKUX
CBOMCTB 00pa3IioB HEOPTraHUUECKUX BEIEeCTB, HAOMOAeHUE (PU3NUECKUX
(Tu1aBieHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U




KOH/ICHCAIIMS BOJIbI) U XUMHUUECKHX (TOpPEHUE CBEYH, IPOKATBaAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJIEHCTBHUE MeJa C KUCIIOTO) SIBICHU,
HaOJI0/ICHUE U OTMMCAHNUE TPU3HAKOB MPOTEKAHHUS XUMUYECKUX PEaKIIHil
(pa3noxeHue caxapa, B3aUMOJEHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu,
B3aUMOJICHCTBHE Xkene3a ¢ pacTBopoM cosiu meau(ll), uzyuenue cnoco6oB
paszieneHusi cMeceil (C TOMOIIbIO MarHuTa, (GUIBTPOBAHUE, BHITIAPUBAHKE,
JUCTUIIIALIMS, XpoMaTorpadusi), MpoBeAeHNUE OYUCTKH TOBAPEHHOM COJIH,
HaO0JII0ICHUE U ONTMCAHUE PE3YJIbTaTOB MPOBEIACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MacChl, CO3JJaHuE Mojieei
MOJIEKY (IIapOCTEPKHEBHIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cMech ra3os. CocraB Bo3ayxa. Kuciopoa — aneMeHT u mpocroe
BelecTBo. HaxoxaeHue kuciaopoaa B npupojie, Gu3ndeckue u
XUMHUYeCcKue cBoicTBa (peakiuu ropenust). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl MOTyYeHUs KUCIOpoia B 1abopaTopuu u
mpoMbIIUIeHHOCTU. KpyroBopot kucioposa B nmpupoje. O30H —
aIJIOTPOITHAs MOIU(UKAIIMS KHCIOPOaa

2.2

TemnoBo# 3 (HEeKT XUMHUECKON peakiui, TEPMOXUMUYECKUE YPABHEHUS,
9K30- U SHIOTEPMUYECKUE peakuu. ToIIMBO: Yyrojib U METaH.
3arpsi3HeHHE BO3/yXa, YCUJICHUE TAPHUKOBOTO A deKTa, pa3pylieHue
030HOBOI'O CJIOS

2.3

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxenue Boopoaa B
npupojie, puznueckue 1 XuMUIECKUEe CBOMCTBA, TPUMEHEHHE, CIIOCOObI
noyueHus. Kucinotsl u conu

2.4

MoutsipHblit 006EM Ta30B. Pacu€Thl 0 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckre cBOMCTBA BOJIbl. Boma kak pactBoputesb. PacTBOpEI.
HacelileHHbIe 1 HEHACHIIIIEHHBIE pACTBOPHI. PACTBOPUMOCTH BEILIECTB B
BOJie. MaccoBast o1 BEIIeCTBa B pacTBOpe. XUMHYECKUE CBOMCTBA
BoJibl. OcHOBaHuUs. PoJib pacTBOPOB B MPUPOJE U B AKU3HU YEIOBEKA.
KpyroBopot BojibI B mipupoie. 3arpsi3sHeHUe TPUPOIHbIX Boa. OxpaHa u
OYKCTKA IPUPOJHBIX BOJ

2.6

Knaccuduxanuys HeopraHuueckux coeqnHeHuit. OKCHUIbI.
Knaccuduxanust okcusoB: coieoOpasyroiiue (0OCHOBHBIE, KUCITOTHBIE,
amdotepHbie) U HecoseoOpasyrome. HomeHknaTypa oKCHI0B.
DOU3UYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [ToyueHue okcuaos

2.7

OcnoBanus. Knaccudukarus ocHOBaHMI: MIETOYH U HEPACTBOPUMBIC
ocHoBaHuA. HomeHnkiatypa ocHOBaHUN. PU3NYECKHE U XUMUYECKHE




CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8

Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kuciot. Gusndeckue
U XUMHUYeCcKHe cBoMcTBa KUciaoT. P aktuBHocTu Metaiuios H.H.
bekeroga. [lorydyenue KuciaoT

2.9

Conu. Homenknatypa coneit. ®u3nueckue 1 XuMUYECKUE CBOMCTBA
conent. [lonmyuenue comnen

2.10

['eneTndeckas CBs3b MCIKAY KIIaCCaMH HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XHUMHUYECKUM IKCIIEPUMEHT: KAUECTBEHHOE ONIPEICIICHUE

coJiep KaHus KUCIIOpoa B BO3yXe, OJy4eHHE, COOMpaHUE,
pacno3HaBaHUE U U3YUYEHUE CBOICTB KUCIOPOAA, HAOIIOIEHUE
B3aMMOJIEUCTBUS BEUIECTB C KUCIOPOJOM U YCIOBUS BO3SHUKHOBEHHMS U
MpeKpalleHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHJIOB U
ONKMCAHKNE UX CBOMCTB, OJIyYeHHE, COOMpPaHHE, PACTIO3HABAHUE U
U3y4EHUE CBOMCTB BOJIOpo/ia (TOpEeHuE), B3aUMOIEHCTBIE BOJOPOIA C
okcugom menu(ll) (BO3MOXKHO HCTIOTB30BaHKUE BUIEOMATEPHATIOB),
Ha0JII0IeHNe 00pa3lioB BEUIECTB KOJMYECTBOM | MOJIb, UCCIIEJOBAHHE
O0COOEHHOCTEN pacTBOPEHUS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOTO BELIECTBA, B3AMMOJICHCTBUE BOJIBI C METaJlIIaMU (HATpUeEM
U KaJiblieM) (BO3MOKHO HUCTIOIb30BaHUE BUJIEOMATEPHAIIOB),
OTpEJEIEHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOILBIO MHAUKATOPOB,
UCCJIeI0BaHNE 00pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3IMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHU OKPACKH UHJIMKATOPOB B pACTBOPAX KUCIOT U
niesnoyvei, u3yuenue B3aumoaeiicteus okcuaa meau(ll) c pactsopom
CEPHOM KUCIIOTHI, KUCIOT C METAJNIAMH, PEAKLINA HEUTpAIN3ALINH,
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJJHOIO METaJlla
JPYTUM U3 PaCTBOpA COJIM, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 M0 TEME
«BaxHenme KI1accbl HEOPTaHUYECKUX COCITUHECHUI)

[Tepronnueckuii 3akoH u [lepuoguueckas cucremMa XUMHYECKUX
sanemeHToB /.. MenneneeBa. CTpoeHue aTOMOB. XUMUYECKas CBSA3b.
OKUCIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIUN

3.1

[lepBbie MOMBITKY KJIacCU(PUKAIUA XUMUIECKUX dJIeMEHTOB. [loHsTHE O
IPYIIAX CXOAHBIX AJIEMEHTOB (IIIEJIOYHBIE U HIEJI0YHO3EMEIbHBIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT
amM(pOTEpHBIC OKCUIBI U TUAPOKCHIBI

3.2

ITepuonnueckuii 3axoH. [lepuoanyeckas cucreMa XUMHUYECKUX
sanemenToB [[.1. MenneneeBa. KopoTkoneproaHas U JJIMHHONIEPUOIHAS
dbopmel [leprnoanueckoit cucteMbl XuMUUeCKUX diemeHToB J1.1.
Menaeneesa. llepuoap! u rpynnsl. DU3N4eCKUil CMBICII IOPSAIKOBOTO




HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA

3.3

Crpoenne atoMoB. CocTaB aTOMHBIX si7iep. M30Tombl. DIIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 00070Y€K aTOMOB NEPBbIX 20 XMMHUYECKUX
aneMmeHTOB [lepuonnueckont cucremsl .M. Menneneena.
XapakTepUCTUKA XUMUYECKOTO 3JIEMEHTA T10 €T0 MOJI0KEHUIO B
[Tepuonnueckou cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHSI paiuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.
3unauenue [lepuoanueckoro 3akoHa u lleproauyeckoil cucTemMsl
XUMHYECKHUX JIEMEHTOB JUISl Pa3BUTHS HAyKU U NpakTuku. .M.
MeHenees - y4€HBIN U TPAKIaHUH

3.5

Xumuueckas cBsa3b. KoBajeHTHas (MOIspHAs U HEMOJSIpHAsi) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBs3b

3.6

Crenenn okuciaeHus. OKUCINTEIFHO-BOCCTAHOBUTEILHBIC PCaKINU.
HpOI_[CCCBI OKHCJICHHS M BOCCTAaHOBJICHUS. OKUCIIUTEIHN U
BOCCTAHOBUTCIIN

3.7

XHUMHUYECKHUI SKCIEPUMEHT: U3y4YeHHE 00pa30B BEUIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THAPOKCUIA [IMHKA C pACTBOPAMH KHCIIOT U
LIEI0YEH, TPOBECHNE OIBITOB, HUIFOCTPUPYIOIINX PUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN (TOPEHHE, PEAKIINH

Pa3NOKEHUSI, COEAMHEHUS)

9-it KJIACC

IIpoBepsiembie TpeOOBaHuUsA K pe3yabTaTam ocBoennst OOII

Kon
NMPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeamMeTHbie pe3yabTaTrhl ocBoennss OOII OO0

1

IIo Teme: ((BGHIGCTBO N XUMHUYCCKas pCaKIuig»

1.1

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSTUI: pacTBOD,
3JIEKTPOJIUTHI, HEANEKTPOJIUTHI, SIEKTPOJUTHYECKAS JUCCOLIUALINS,
peaKIuy HOHHOTO 0OMEHa, KaTaanu3aTop, XUMHUYECKOe PaBHOBECHE,
oOpaTuMbie U HEOOpATUMBbIE PEAKIINHU, OKUCITUTEILHO-BOCCTAHOBUTEIBHBIE
pEaKIu, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCJIIEHUE U BOCCTAHOBJICHHUE,
ajuIoTponus, aMpOTepHOCTh, XUMHUUECKasl CBSA3b (KOBaJICHTHAsI, HOHHAS,
MeTa/uIM4ecKas ), KpucTajuindeckas pei€TKka, CriaBbl, CKOPOCTh
XAMHUYECKON pEaKIInU




1.2

HIUIIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XMMHNYCCKHX MOHSITUH U
IMPUMCHATD 3TU IOHATHA ITPHU OIMMCAHWH BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPAaBHCHHUS JICKTPOJIUTHICCKOMN JUCCOIUAIIMHA KUCIIOT,
IICJIOYCH M COJICH, ITOJTHBIC U COKPAIEHHBIC YPAaBHCHHS PEeaKITUii HOHHOTO
oOMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OAJIaHCA 3TUX PeaKIuil

1.5

IPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOMN peaKIuu

ITo Temam: «HemeTasiibl U ux COCIUHCHUS)» U «MeTtanibl U ux
COCOAUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U CHIEIU(DUUECKIE XUMUUYECKHE
CBOWCTBA IIPOCTHIX U CJIOKHBIX BEIIECTB, MOJTBEPKIAsi ONMUCAHUE
IpUMEPaMU MOJIEKYJISIPHBIX U HIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEeaKIUuit

2.2

COCTAaBJISITh YPABHEHHUS PEAKIUI, TIOATBEPKIAOIIUX CYILIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMU PA3IMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHMUS,
BO3MOXXHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPALICHUN B PA3JIMYHBIX
YCIOBUSX

2.4

CJIEIOBATH MTPaBUJIaM IOJb30BAHUS XUMUYECKOM MTOCY0N U
1abopaTOpHBIM 000PYAOBAaHUEM, a TAKKE MPABUIIAM OOpaIEHUs C
BEIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSMU IO BBIMOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OTBITOB TIO MOTYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIECKUCIOTO Ta3a)

2.5

MPOBOANTH PEAKIIUH, TOATBEPKAAIOIINE KaYECTBEHHBIN COCTAB PA3IMYHBIX
BEIIIECTB: PAaCMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMHUI-, HOIHI-,
KapOoHat-, pocat-, cumkaT-, cyibQpaT-, TMAPOKCHI-UOHBI, KATHOHBI
aMMOHHS, MOHBI N3yUYE€HHBIX METAJIJIOB, IPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

[To Teme: «XuUMHS U OKPYXKAKOLIAS CPEAA»

3.1

pPacKpbIBaTh CMBICH OCHOBHBIX xuMuueckux noustui: [1JIK Bemecrtna;
KOppO3usl METaJIOB

3.2

MIPUMEHATH OCHOBHBIE OTIEpAIlii MBICIUTEILHOMN ACATSILHOCTH - aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIICHNE, CUCTEMATU3alIHIO, BBISIBIICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3CH — JUIsl H3yUYCHHS CBOMCTB BEIIECTB M XUMHUCCKHUX
pEaKInii; €CTECTBEHHO-HAYYHBIC METO/IbI TTO3HAHUS — HAOJIOICHHE,




M3MEpEHne, MOJEIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN )

IIpoBepsiemMbIe 3JIEeMEHTHI COIEP:KAHUS

Kon

IIpoBepsieMblil 3JIEMEHT COAECPKAHUSA

BGHIGCTBO N XUMHUYCCKaA PCAKIIUAL. HOBTOpCHI/IC

1.1

Ilepnonnueckuit 3axoH. [lepuonnueckas cucTeMa XUMAYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaIusl, KaabLUs
Y UX COEJUHEHUHN B COOTBETCTBHUHU C MOJIOKEHUEM JIEMEHTOB B
Ilepuonnueckoii cucTeMe U CTPOEHUEM UX aTOMOB

1.2

Crpoenue BeniecTBa: BUbl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTATUIMYECKON
PEIETKY U BUJA XUMHUYECKOU cBsI3u. Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKHUX BEUIECTB (MEXIYHAPOIHAS U TPUBUAJIbHAS).
XHAMHUYECKHE CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIaccaM
HEOPTaHUYECKUX COEIUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUIECKUX
BEILIECTB

1.3

Krnaccudukanus XMMHUYECKUX peakLui 0 pa3INyHbIM MIPU3HAKaM (110
YUCIy U COCTAaBY YYaCTBYIOIIMX B PEAKLIUU BELIECTB, 110 TEIJIOBOMY

3¢ (dexTy, M0 UBMEHEHHIO CTENEHEN OKUCICHHS] XMMUYECKUX 3JIEMEHTOB,
110 00PaTUMOCTH, 110 YYaCTHIO KaTalIu3aTopa). JK30- U DHIAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE ypaBHeHU. [IoHATHE O CKOpOCTH
XUMHYECKOU peaKuun

1.4

[Tonsitue 06 06paTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKITUSX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTCHHBIX peakiusix. [lonarue o
XUMUYECKOM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh
XUMHUYECKOMN peaKIuy 1 MOJ0KEHUE XUMUIECKOTO PAaBHOBECHS

1.5

OKHCIIUTETFHO-BOCCTAHOBHUTEIILHBIE PEAKITUH, JIEKTPOHHBIN OaaHC
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIHLHOM peakiuu. CocTaBlICHHE YpaBHECHU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA ¢ UCTIOJIb30BAaHUEM METOIa
3JICKTPOHHOTIO OajaHca

1.6

Teopus 3JIEKTPOTUTAYECKON TUCCOLMALIMU. DICKTPOIUTHI U
HEAJICKTPOIUTHI. KaTnoHBI, aHWOHBI. MEeXaHU3M JUCCOLIMALUY BEILIECTB C
Pa3IMYHBIMU BUJIAMU XUMUUECKOU CBA3U. CTENEHb JUCCOLMALINY.
CuiibHBIC U clTa0ble JIEKTPOJIUTHL. Peakiiun noHHOro oOMeHa. Y CJIOBHS
MPOTEKAaHUS PEaKIMi HOHHOTO OOMEHA, MOJIHbIE U COKPaIIEHHbIE HOHHBIE
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE
MIPEACTABICHUI 00 SIIEKTPOIMTUYECKON qucconuanui. KauecTBeHHbIe




peakuuu Ha HOHBL. [loHsATHE O TMAPOIN3E Coler

1.7

XUMHYECKUI SKCIEPUMEHT: 03HAKOMJIEHUE C MOJICIISIMUA
KPUCTAIUTMUECKUX PEIIETOK HEOPTAHMUECKUX BEIIECTB - METAJIIOB U
HEeMeTaJToB (TpaduTa U ajaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUSA);
MCCJICJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaKIuu OT
BO3JICHCTBHSI pa3TUYHBIX (DAKTOPOB; UCCIIEIOBAHUE STICKTPOIIPOBOTHOCTH
PacTBOPOB BEIECTB, MpOIecca TUCCOLUAIINN KUCIIOT, MET04YeH U comei
(BO3MOYKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); MPOBEICHNE OTBITOB,
WLTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peakluii HOHHOTO oOMeHa
(oOpa3oBanue ocazka, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIBI); OIBITOB,
WJUTFOCTPHUPYIOITUX MPUMEPHI OKHCIIUTEIFHO-BOCCTAHOBUTEILHBIX
peaknmii (ropeHne, peakiuy pa3ioKeHUs, COCTUHECHHUS ); PACIIO3HABAHKEC
HEOPTaHWYECKUX BEIIECTB C TTOMOIIBI0 KAYECTBEHHBIX PEAKITNN HA MOHBL,
pEIIeHNE SKCIIEPUMEHTAIBHBIX 337129

Hewmetannel u ux COCIUHCHU A

2.1

OO6mras xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHn okuciaeHus. CTpoeHue U Gu3n4IecKue CBOMCTBa
MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUUECKHE CBOMCTBA HA MIPUMEPE
xJiopa (B3auMOJICHCTBUE C METAINIAMHU, HEMETAJJIAMHU, IIEJI0YaMHu ).
XnopoBonopoa. CoJisiHast KUCIOTa, XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JeiicTBre XJ10pa U XJI0POBOAOPOAa HA OPTaHU3M YEJIOBEKA.
Baxueimme XJ10puabl U UX HAXOKIEHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka s3inemeHToB VIA-rpynnsl. Oco0eHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHN OKucieHusa. CTpoeHue u
(u3HUecKre CBOMCTBA MPOCTHIX BELIECTB - KUCIOPOAA U CEPBI.
AnnoTpornHble MOIU(PUKALUNA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepbl. CepoBO10pO, CTpOEHHUE, (PU3NUECKHE U XMMUUYECKHE CBOMCTBA.
Oxcupl cepbl Kak NPeCTaBUTENN KACIOTHBIX OKCUIOB. CepHas KUCIIOTa,
(puznyeckue 1 XuMUYeCKHe CBOMCTBA (00IIKe KaK MpeACTaBUTENS Kilacca
KUCJIOT U crieunduueckre). XUMHUECKUE PEAKINH, JIeKaIIe B OCHOBE
POMBILIEHHOTO cloco0a NMojyuyeHus: CepHOi KucnoThl. [IpuMmenenue.
Conu cepHOM KUCIIOTHI, KAYECTBEHHAs peaKlus Ha CylIb(aT-HOH.
Haxoxnenue cepbl 1 €€ coelMHEHN B PUPOe. XUMHAUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeJibl COETUHEHUSIMU Cephl (KUCIIOTHBIE
JOXK]IH, 3arPSI3HEHHE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0
peIoTBpaIeHUS

2.3

O6mras xapaktepuctuka saemMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIIEHNU OKUCIICHUS. A30T, paclipoCTpaHEHUE B
npupoe, Gpu3ndecKre U XuMu4deckue cBorictBa. KpyroBopot a3ora B
npupoje. AMMHUakK, ero (pu3ndeckue 1 XUMUYECKHUEe CBOMCTBA, TTOJIYYCHHUE




u npumeHenue. Cou aMMOHUS, UX (PU3UUECKHUE U XUMUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbI aMMOHMS. A30THAs
KHCIIOTa, e€ MoTy4YeHue, (u3niecKue 1 XuMUIecKue cBorcTBa (o0rme
KaK MPEeACTABUTENS KIacca KUCIOT U cnenuduieckue). McnonpzoBanue
HUTPATOB U COJIEH aMMOHHMSI B KAU€CTBE MUHEPATIBHBIX YIO0OPEHU.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI COCANHEHUSMH a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/TyXa, IOYBBI U BOJOEMOB)

2.4

docdop, amnoTporHbie Mogudukanuu ¢ocdopa, GuzMdIecKue u
xumudeckue ceorctra. Okeun pochopa(V) u pochopnas xkucnora,
dusnyecKkue 1 XUMUIECKHE CBOMCTBA, nmotydeHue. Mcnonp3oBanue
docdaroB B kauecTBE MUHEPAIBbHBIX yI0OpEeHUI

2.5

O6mas xapakrepuctuka snemeHToB |VA-rpynmbsl. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTEIICHU OKHUCIICHUS. Y TIIEpO,
AJJIOTPOIIHBIE MOAU(PUKALIMY, PACIPOCTPAHEHUE B IPUPOJE, (pU3nUecKue
U XUMU4eckue cBorictBa. AncopOuusi. KpyroBopot yrieposa B mpupo/ie.
Oxcuppl yriaepoaa, ux Gpusndeckue 1 XUMUYECKUe CBOMCTBA, AeMCTBHUE Ha
’KUBBIE OPraHU3MBI, [I0Jy4YEHNE U IPUMEHEHUE. DKOJIOTUYECKHE
po0JeMBl, CBsI3aHHbIE ¢ OKcuaoM yraepoaa(lV); runoresa riodaibHOro
MOTEIUICHHS] KIIMMaTa; NapHUKOBBIA 3(PPeKT. YToapHas KUCIOTa U €€
COJIM, UX PU3NYECKHE U XUMUYECKHE CBOMCTBA, OJIyYCHHUE U
npumeHeHue. KauecTBeHHas peakuus Ha kKapOoHaT-uoHbL. Mcnosib3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO03S1CTBE

2.6

ITepBoHayvanbHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O
COCAMHEHUSX yriiepoaa (MeTaH, 3TaH, dTHICH, alleTUJICH, dTaHOJI,
TJIMIEPUH, YKCYCHAs KUCI0Ta). X cOCTaB M1 XMMHUUYECKOE CTPOCHHUE.
[TonsiTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX — KUpax, Oenkax,
YIJIEBOJIaX — M UX POJIM B )KU3HU YeJiOBeKa. MarepuaibHOE €IMHCTBO
OPTraHUYECKUX U HEOPTraHUUYECKUX COCIMHEHMIN

2.7

Kpemnuii, ero pusnyeckrue u XMuMHUYECKHUE CBONCTBA, TIOJyYCHHUE U
npuMmeHnenue. CoequHeHUs KpeMHHUs B rpupoae. O01ne npeacTaBieHus
00 okcune kpemuus (1V) u kpemauneBoit kuciaore. CUIUKATBI, UX
HCIIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBILIUICHHOCTH. Baxkneimme
CTPOUTENIbHBIE MaTEepHaJIbl: KEpaMHUKa, CTEKJIO0, IIEMEHT, OETOH,
xene300eToH. [Tpo6iembl 6e301macHOro UCIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B MOBCETHEBHON KU3HU

2.8

XVWMHUYECKHUH SKCTIEPUMEHT: U3YUYCHHE 00Pa3I[0B HEOPTaHUIECKUX
BEIIIECTB, CBOMCTB COJITHOW KUCJIOTBI; MPOBEJICHUE KaUE€CTBEHHBIX
peaKIuii Ha XJIOPUA-UOHBI U HAOJIOIEeHNE TPU3HAKOB UX TTPOTEKAHMUS;
OTIBITHI, OTPAKAIOIINE (PUZNIECKUE U XUMUIECKHE CBONCTBA TAJIOTCHOB U
UX COEMHEHUN (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB);




03HAKOMJIEHUE ¢ 00pa3aMu XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMIICHHE C
o0pa3aMu cepbl U €€ COeIMHEHUAMU (BO3MOKHO UCIIOIb30BaHUE
BHJICOMATEPHUAJIOB); HAOJIIOJEHUE TIpoIlecca OOYTIIMBAaHUS caxapa Mo/
NENCTBUEM KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI; U3y4EHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHOI KUCIIOTHI, POBEICHUE
KaueCTBEHHOW peakIiy Ha Cynb(haT-uOH U HaOII0JeHIE TPU3HAKa €€
MPOTEKAHUS; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMHU a30Ta, hocdopa
U UX COeANHEHUH (BO3MOKHO UCIOJIb30BaHUE BUICOMATEPUATIOB),
obOpasiaMu a30THBIX U (HOCPOPHBIX yIOOpPEHU; MOTyUYeHHE, COOUpaHue,
pacno3HaBaHKE U U3yUYEHUE CBOMCTB aMMHUaKa; IIPOBEJICHUE
KaueCTBEHHBIX peaKIMii Ha MOH aMMOHUS U docdaT- MOH U U3yUEHUE
IPU3HAKOB UX MPOTEKAHUS, B3AUMOJICHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEIbIO (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); M3yUCHHE MOENICH KPUCTAIUTMUECKUX PEIIETOK
anmasa, rpadura, QyiepeHa; 03HaKOMJICHHUE C MPOIECCOM aJICOPOIIU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOWCTBOM
MPOTUBOTA3a; MOJIyYeHHEe, COOMpaHne, paclio3HABaHUE U U3YUCHHE
CBOMCTB YTIIEKUCIIOTO ra3a; MPOBEJCHIE KaueCTBEHHBIX peaKInii Ha
KapOOHAT- U CUJIMKAT-UOHBI U U3YYCHHE IPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJIEHUE C MTPOAYKIIMEN CHIIMKATHON MPOMBIIIJIEHHOCTH; PEIEHUE
AKCIIEPUMEHTAILHBIX 33J1a4 10 TeMe «BakHelime HeMeTaibl 1 UX
COETUHEHUS»

MeTayuiel 1 UX COCIMHCHUA

3.1

OO611ast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB - METAJJIOB Ha
OCHOBAaHUWH HX IOJIOXKEHUS B [lepnognueckon cucteMe XUMUYECKUX
snemenToB /.M. MenneneeBa u ctpoeHust arToMoB. CTpOE€HHE METAIIIOB.
Merannuyeckas CBs3b U METAJUIMYECKAsA KPUCTAILUINYECKAS PEIIETKA.
DIIEKTPOXUMHYECKUN PsiJT HANIPSKEHUI METaJIOB

3.2

du3nvecKre U XUMHUUECKHE CBOMCTBAa MeTaJLIIOB. O01IMEe CrIocOObI
MOJTyYCHUS METAUTOB. [[oOHATHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIC
CIIOCOOBI 3aIMTHI UX OT Koppo3uu. CIuiaBhl (CTallb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U MIPOMBIIIUICHHOCTH

3.3

[llenounsie MeTaibl: noJ0xkeHue B [leproandeckoit cucreme
xumuueckux amneMeHToB .M. MeneneeBa; CTpOEHUE UX aTOMOB;
HaxoXXJIeHUE B mipupojie. Pusnyeckue 1 XUMUIECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaus). OKCUIbI U TUAPOKCUIIBI HATPUS U KaJTHS.
[IpuMeHeHne MIENTOUYHBIX METATJIIOB U UX COCIMHEHUH

3.4

[[{enouyHo3eMeNbHBIE METAJIJIBI MATHUM U KaJIbLMUHI: TIOJIOKECHHUE B
[lepnoanueckont cucreme xumudeckux sneMmeHToB J[.1. Mennaeneena;
CTPOCHHUE UX aTOMOB; HAaX0XJICHUE B ITpUpojic. Pu3ndeckue u




XUMHUYECKHUE CBOMCTBA MarHus U KaAJIbIIMA. Ba)kHelnme coeTnHEHUS
KanpIus (OKCHUI, TUAPOKCU, cosn). JKECTKOCTh BOJIBI M CIIOCOOBI €€
YCTpaHEHUS

3.5

AIOMMHMI: TIOJIOKCHHUE B HCpHOIII/I‘IGCKOﬁ CHCTCMC XUMHNYCCKHUX
SJICMCHTOB I[H MCHI[CJICCB&; CTPOCHHUC aTOMa,; HAXOXKIACHHUC B IIPUPOJIC.
du3nYeCKrue 1 XUMUYECKME CBOMCTBA aJIIOMUHMS. AM(i)OTeprle CBOMCTBA
OKCHJIa U THAPOKCHU A aJIFOMUHUA

3.6

Kenezo: nonmoxenue B [lepnoanyeckon cucteMe XuMHUYECKUX 3JIEMEHTOB
JI.1. MeneneeBa; CTpOCHHME aTOMA; HaXO0KJIEHUE B IIPUPOJIE.
Pu3znyecKre U XUMUYECKHUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUIBI U
conu xene3a(ll) u sxenesza(lll), ux cocra, cBOWCTBa U MOTyYECHUE

3.7

XVUMHUUYECKHUH SKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMu METalIOB U
CIUTABOB, X (DU3UYECKUMHU CBONMCTBAMH; H3yUYCHUE PE3YIHTATOB KOPPO3UHU
METAJLJIOB (BO3MOKHO HCIIOJIB30BaHUE BUACOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUS OKCHUIA KAJBIU U HATPHSI C BOJIOHN (BO3MOYKHO
HCIIOJIb30BaHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM
BOJIBI; TIPOIIECCa TOPEHMS JKeJie3a B KUCI0pOo/ae (BOZMOKHO
MCITOJI30BaHNE BUICOMATEPHUAIIOB); IPU3HAKOB MMPOTEKAHUS
KaueCTBEHHBIX PEaKIINil Ha MOHBI (MAarHUs, KaJIbIIHs, ATFOMUHMS, [IMHKA,
xeneza(ll) u xxeneza(lll), menu(ll); HaGroHeHNE U ONTMCAaHKE TTPOIIECCOB
OKpallllBaHUs TUIAMEHU HOHAMU HATPUS, Kalusl U Kalblys (BO3MOMKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB); HCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB
TUAPOKCUJIA ATFOMUHUS U THAPOKCUIA ITMHKA; PEIIeHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeliie MeTauibl U uX
COCIMHECHUS

XHAMUS 1 OKpY>Karolas cpena

4.1

Hogble matepuansl u TexHonoruu. Bemecrsa u marepualsl B
ITOBCEIHEBHOM KM3HM YeJIOBEKa. XUMHS U 310pOoBhe. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMUUECKUX peakiuil B ObITy. [lepBas
MOMOILb TPU XMMHUYECKHUX OKOTax U OTPABIICHUSAX

4.2

OCHOBBI 9KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE
okpyxarouier cpenslt [1JIK. Posib Xxumun B pemieHnn 3K0J0THYECKUX
npobiem. [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOTHBIN
ra3, He()Tb), IPOIYKTHI UX TIEPEPAOOTKHU, UX POJIb B OBITY U
MIPOMBITTUICHHOCTH

4.3

XUMHUUYECKHUI SKCIEPUMEHT: U3yUYEeHHE 00pa30B MaTEPUATIOB (CTEKIIO,
CIUTaBbl METAJIJIOB, TOJIMMEPHBIE MaTEPUAIIBI )

IIpoBepsiemblie Ha OI'D o xumMum TpedGOBaHMSA K pe3ybTaTaM




ocsoenust OOITI OO0

Kon
NMpoBepPsIeMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJabTaTaM 0a30B0r0
ypoBHs ocBoenust OOII OO0 na ocHoBe ®I'OC

1

[Ipencrasienue:

1.1

O MT03HABAEMOCTH SIBJICHUI MPUPObI, TOHUMAHUE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHMUYECKOI HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUA, KOMIIOHEHTa O0OIIEH KyIbTYphl U MPAKTHYECKOU
NEeSATEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOIO OOUIECTBA; TOHUMAHUE
MECTa XMMHH CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOHAX IMO3HAHH:A, B TOM YHUCJIC SKCIICPUMCHTAJILHBIX U
TCOPCTUUCCKUX MCTOAAX UCCICAOBAHNUA BCIICCTB U U3YUCHUA XUMHUUYCCKHUX
pGaKHHﬁ; YMCHHUC HCIIOJIB30BATb MOACIIN JJIA 00BSICHECHUS CTPpOCHUA
aTOMOB N MOJICKYJI

1.3

o cepax npodeccuoHaNbHOM NEeSITEILHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKCHUSIX
XUMHUYECKON HAYKH, 9TO TIO3BOJIUT 00YYAIONMIUMCS PACCMaTPUBATh XUMHIO
Kak cdepy cBoel Oyayiiei npodecCuoHaNbHON JESTEIBHOCTH U CENATh
OCO3HAHHBIN BHIOOP XMMHUH KaK MPOGUILHOTO MpeIMEeTa P MEPEexXo/ie Ha
YPOBEHb CPEHET0 00111ero 00pa3oBaHuUs

Biianenue cucteMoi XUMAYECKUX 3HAHUU U YMEHHUE NIPUMEHSATh CUCTEMY
XUMHAYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

2.1

BOKHENIINE XUMUYECKUE TOHITHS: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJTHOPOJIHAsA CMECh, OTHOCHUTEIIBHBIE ATOMHAsI U MOJIEKYJIIPHAs MACCHI,
KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBINA 00BEM, OKCHUTI,
KHCJIOTa, OCHOBAHUE, COJIb (CPENIHSS ), XUMUYECKasl peaKlus, peakiuu
COEJIMHEHHUS, PEAKLIUU PA3JIOKEHHMSI, pEAKIINK 3aMEIICHUs, pEaKuU
oOMeHa, TerI0BOM 3P EeKT peakinu, 3K30- U SHIOTEPMUIECKHUE PEaKIUH,
pacTBOp, MaccoBas JI0JIsl XMMUYECKOTO 3JIEeMEHTa B COEIMHEHUHN, MAaCcCOBas
JI0JI ¥ TIPOLIEHTHASI KOHIIEHTPALIKs BEIIECTBAa B pacTBOPE, SIAPO aTOMA,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToMa,
BaJICHTHOCTb, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
AIIEKTPOOTPHULIATENIEHOCTD, MOJSPHAS U HEMOJIIPHAsl KOBAJICHTHAS CBSI3b,
WOHHAs CBA3b, METAIINYECKAS CBSI3b, KPUCTAJUIMYECKAs PEIIETKA
(aTOMHas1, NOHHAs, METAIUTNYECKAs], MOJIEKYJIIpHAsA ), UOH, KATUOH, aHUOH,
IIEKTPOJIUT U HEIJIEKTPOJIUT, HIEKTPOIUTHYECKAS AUCCOLUALINS, PEAKIINH




MOHHOTO0 OOMEHA, OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINH,
OKHCJIUTEIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, 00paTUMbIE U HEOOpAaTUMBIE
peaKkIuu, CKOPOCTh XMMUYECKOW peakuuu, katanusarop, 111K, koppo3ns
METaJUIOB, CILIABBI

2.2

OCHOBOIIOJIararoIIye 3aKOHbI XUMHUHU: 3aKOH COXPaHEHHS MACCHI,
nepuoguueckuit 3akoH .M. MenaeneeBa, 3aKOH OCTOSHCTBA COCTaBa,
3aKOH ABOTajpo

2.3

TEOPUU XUMUHN: aTOMHO-MOJIEKYJIIPHAs TEOPUsL, TEOPUS
ANEKTPONIMTHYECKON JUCCOLNALINT

BHaI[CHHe OCHOBaMH XHMHYECKOU I'pPaMOTHOCTH, BKJII-O‘I&I-OIHGIZ:

3.1

YMEHHE MPABUIBLHO UCIOJIH30BATh U3YUEHHBIE BEILIECTBA U MaTEpUabI (B
TOM YHUCJIE MUHEpaJbHbIE YIO0OPEHUS, METAJIJIBI U CIUIaBbI, MPOYKThI
nepepadoTKU MPUPOIHBIX UCTOUHUKOB YTIIEBOJIOPOIOB (YTIJist, TPUPOTHOTO
ra3a, He()TH) B OBITY, CETCKOM XO0351CTBE, Ha MPOU3BOJCTBE U TOHUMAHHE
3HAYEHMUSI )KUPOB, OCIKOB, YTIECBOAOB /ISl OpraHU3Ma YeJI0BeKa; yMEHUE
MIPOTHO3UPOBATh BIMSAHUE BEIIECTB U XUMUYECKHUX MPOIECCOB HA
OpraHW3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPETY

3.2

YMEHUE UHTErPUPOBATh XUMHUECKUE 3HAHUA CO 3HAHUAMM JIPYTUX
y4€OHBIX MPEAMETOB

3.3

HAJIMYKE OMBITa PA0OTHI C PA3IMYHBIMU UCTOYHUKAMK UH(POPMAIIUH TT0
XUMUU (Hay4yHas U HAy4YHO-TIOMYJIsipHAs JIMTepaTypa, CI0BapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTUBHO OLIEHUBATh HHPOPMALIMIO O BEUIECTBAX, UX
MIPEBPALLEHUSX U PAKTUYECKOM NPUMEHEHNN U YMEHHE HCIIOJIb30BAThH €€
JUISL pellleHrsl yueOHO-TT03HABaTENbHbIX 33/1a4

Bnanenue ocHOBaMM MOHATUMHOIO arnapaTra i CHMBOJIMYECKOTO A3bIKa
XUMUU JJI COCTaBieHus1 (POpMyYJT HEOPraHUYECKUX BEIIECTB, YpaBHEHUI
XUMHUYECKUX PeaKInii; ocHOBaMH XxuMudeckoir HomeHkIaTypsl (IUPAC u
TPUBUAJIILHOM )

YMeHue o0bSICHATH CBSI3b MOJIOXKEHHUS dJIeMeHTa B [leproaudeckoit
CHUCTEME C YHCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB XUMHUUYECKHX
AJIEMEHTOB (COCTaB U 3apsij sSApa, o0Iee YHCIIO JISKTPOHOB),
pacrpeelIeHueM 3JIEKTPOHOB [0 SHEPTETUYECKUM YPOBHSIM aTOMOB
MEePBBIX TPEX MEPUOOB, KAJIUSI U KaJIbIIUS

IIpencraBieHune 0 NEPUOAUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX
AJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPULIATENbHOCTD ), IPOCTHIX U




CJIOKHBIX BEILECTB OT ITOJIOKEHUS JIEMEHTOB B [lepronnueckoit cucreme
(B MaJbIX MepUOAaX M INIABHBIX NOJArPYNIAX) U 3JEKTPOHHOI'O CTPOCHHUS
aToma

7 YmMenue kinaccupuimupoBaTh:
7.1 XAMHUYECKUE 3JIEMEHTHI
7.2 HEOpPTraHWYECKHE BEIECTBA
7.3 XUMHUYECKHE PEaKIINH
8 YMeHune onpenensiTh:
8.1 BaJICHTHOCTH M CTETICHb OKHCIICHUS XUMUYECKUX DJIEMEHTOB, 3aps]l HOHA
8.2 BUJT XUMHUYECKOU CBSI3M U THUIT KPUCTAIUTMYECKON CTPYKTYPHI B
' COEIMHEHUAX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKHUCJTUTENIb U BOCCTAHOBUTEIh
9 YMeHue xapakTepu30oBaTh (U3NUYECKUE U XUMHUUECKUE CBOMCTBRA:
MIPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPO, TpaduT, aiMa3, KpeMHHI,
9.1 a3or, hocdop, cepa, XJ0p, HATPU, KA, MATHUHN, KAJIbIUH, ATIOMUHUH,
JKele30)
CJIOHBIX BEIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BO/A, aMMHUAK,
XJIOPOBOAOPO/I, CEPOBOIOPO/I, OKCHJIBI M THAPOKCHABI MeTaIoB I—I1A
9.2 rpynm, amomunus, meau (11), munka, sxenesa (11 u 1), okcunsr yruepona
' (Il u 1V), kpemuus (1V), azora u docdopa (111 u V), cepst (1V u VI),
CEpHMCTasl, CepHasi, a30TUCTAas1, a30THAas1, GochopHas, yroiabHas,
KPEMHHEBAs KUCIOTA U UX COJIN)
MPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIIECTB B 3aBUCMOCTH OT
9.3 WX COCTaBa U CTPOCHMUSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT MX
' CBOMCTB, BO3MOKHOCTh NMPOTEKAHUSA XUMUYECKUX MPEBPAILCHUN B
Pa3TUYHBIX YCIOBUSIX
10 YMeHHE COCTaBJIATh MOJICKYJIIPHBIC K HOHHBIC YPaBHEHUS PEaKIIHiA, B TOM
qHCIIe:
10.1 peaKIuii FOHHOTO 0OMEeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
103 WJUTIOCTPUPYIONTUX XUMUYECKHE CBOMCTBA U3yUYEHHBIX KJIACCOB (TPYIIT)

HCOPraHN4CCKHNX BCIICCTB




10.4

MOATBCPKAAOIMIUX I'CHECTUYCCKYIO B3aUMOCBA3b MCIKAY HUMHA

11 YMeHune BBIYUCIIATH (IPOBOJIUTH PACUETHI):
111 OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
' JIOJIF0 XUMUYECKOT0 3JIEMEHTA B COCTMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00bEM ra3oB
114 10 YPaBHEHUSAM XUMUYECKHUX PEAKIIUN U HAXOUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WM MPOTYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHU METOJIJaMU HAYy4YHOTO M03HaHus (HaOII0/IeHHE, U3MEPEHHE,
121 HKCIIEPUMEHT, MOJICITUPOBAHKE) TTPH U3YICHUH BEIICCTB M XUMHUICCKHUX
' SBJICHUI; yMEHUE C(OpMYIMPOBATh MPOOJIEMY U IIPEITIOKUTD ITyTH €€
pelIeHus
122 0e3omacHoOi pabOThl C XUMUYECKUMH BEUIECTBAMHU, XMMUUECKOU MOCYI01
' 1 1a00paTOpPHBIM 000PYI0BAHUEM
mpaBuIamMu 0€30MacHOr0 OOpaIlleHUs C BEIIeCTBAMH, UCTIOIb3YEMBIMU B
MOBCEIHEBHOM >KM3HU, PABUJIAMH TTOBEJICHUS B LIEIISAX COepeKEHUs
12.3 3JI0POBBS M OKPYKAIOUIEH TPUPOTHON Cpeibl; MOHUMAaHUE Bpea
(omacHOCTH) BO3JCHCTBUS HA )KUBBIE OPTAHU3MBI OIPEICIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIICHUSI U TIPEJOTBPAIIECHUS UX BPEIHOTO BO3/ICUCTBUS
13 Hannare nmpakTHuecKrX HaBBIKOB INTAHUPOBAHUS M OCYIICCTBICHUS
CIEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHUE U ONKCaHue (PU3NIECKUX CBOMCTB BEUIECTB; 03HAKOMIICHHE C
13.1 (bU3MYECKUMU U XUMHUYECKUMU SIBIICHUSMHU; OTBITHI, WLTIOCTPUPYIOIIHE
MPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIIui
13.2 M3Yy4YeHUE CIIOCO0O0B pa3ieNieHus cMecen
MOJIYYE€HHE KUCIIOPOJa U U3YUYEHHE €r0 CBOMCTB; MOJIyYEHUE BOJIOPOIa U
13.3 M3YUYEHHE €r0 CBOMCTB; MOJIYYEHUE YIIIEKUCIIOTO ra3a U U3y4eHue ero
CBOMCTB; MOJIy4EHHE aMMHUAKA U U3YYEHHUE €r0 CBOMCTB
134 IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU J10JIEH
' PacTBOPEHHOIO BEILIECTBA
135 NpUMEHEHUE UHANKATOPOB (JIakMyca, METHJIOpaHka U (heHoa(TanenHa)
' JJISL OTIPEICTICHHS XapaKTepa Cpe/ibl B paCTBOpax KUCJIOT U IIeIouen
13.6 WCCJIEIOBAHUE U ONTUCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3THUHbIX




KJIACCOB; U3y4YEHHE B3aUMOIECHCTBUS KUCIOT C METAJUIAMHU, OKCUIAMHU
METaJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;
MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBAHHUI; BEITECHEHUE OJJHOTO METaLIa
JPYTUM U3 pacTBOpA COJIU; HCCieloBaHNE aM(POTEPHBIX CBONCTB
TUAPOKCHJIOB ATIOMUHUS U LIMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIC KJIaCChI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «SHGKTpOJIHTH‘K?CKa}I AUCCOUaII s,

COCIUHCHUA

13.8

XUMHYECKUE IKCIIEPUMEHTHI, WIUTFOCTPUPYIOIIUE TPU3HAKN MPOTEKAHUS

BOJHBIX pacTBOpPaxX UOHBI: XJIOPUI-, OpOMUI-, HOAUI-, CyIb(haT-, pocdart-,
KapOOHAT-, CUIIMKAT-aHUOHBI, TUJIPOKCHUI- HOHBI, KATHOHBI aMMOHWUS,
MarHusi, Kajabllus, aTlOMUAHU, *Kene3a (2+) u xenes3a (3+), menu (2+),
IIUHKA

14

VYMenue:

141

MNpCaACTABJLATh PC3YJIbTATHI OKCIICPUMCHTA B (bopMe BBIBOOB,
JO0Ka3aTCIbCTB, Fpa(bI/IKOB n Ta6HI/II_[ " BBIABJIATH OMIIMPHUYCCKHUC
3dKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXKIY PEATHHO HAOIOTaeMBIMA XUMUYECKUMH
SIBJICHUSIMH | TIPOTIECCAMU, TIPOUCXOIAIAMU B MaKPO- U MUKPOMUDE,
OOBSCHATH MPUIMHBI MHOTOOOpa3us BEIIECTB

IlepedyeHb 31eMEHTOB COlePKAHUS, IPOBEPsiEeMbIX HA OCHOBHOM I'OCYIapCTBEHHOM
IK3aMeHe 10 XUMHH

Kon IIpoBepsieMble 3j1eMEHTBI COAePKAHUSA
1 [TepBoHaYaTbHBIE XUMUYECKUE TIOHITHS
1.1 Yucteie BeniecTBa U cMecu. CiocoObl pa3eieHus cMeceit
19 ATOMBI U MOJICKYJIBI. XUMUYECKHE 1eMEHTBI. CHMBOJIBI XHMHYECKUX
' aneMeHTOoB. [IpocThie U CIOKHBIE BElleCTBa
13 Xumuueckas ¢popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB.
' CreneHb OKUCICHUS
3aKoH MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTEIbHAS aTOMHAs Macca.
1.4 OTtHOcuTenbHAs MOJIEKYIJIsIpHas Macca. MaccoBast 10JIs1 XUMHUYECKOTO
AJIEMEHTAa B COCIMHCHUU
1.5 KonugectBo BemectBa. Moib. Momsipaas macca. Mossipablii 00bEM ra3oB.

«BaxxkHelnine HemeTallIbl ¥ UX COCIUHCHU, «BaxkHelne MeTalibl ¥ UX

peaKI_[I/Iﬁ HOHHOTI'O O6M€Ha; Ka4CCTBCHHBIC PCAKIIMHU Ha IIPUCYTCTBYIOIINC B




B3aumocss3b KOJINYCCTBA, MAaCChl U YMCJIa CTPYKTYPHbBIX CIHMHUI] BECUICCTBA

1.6

dusznyeckre 1 XMMHUUCCKHUE SBJICHUSA. XMMHUUECKas peaKkuus n e€ IIPHU3HAKH.
3aKoH COXpaHCHHUA MAaCChl BCUICCTB. XHUMHYECKHE YPaBHCHUA

[leproanaeckuii 3akoH u [leproanueckas cucTeMa XUMUIECKIX JIEMEHTOB
J.1. MenneneeBa. CTpoeHrEe aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMAYECKUX 3JIEMEHTOB
J.1. Menneneesa. [leproast u rpynibl. QU3NYECKAN CMBICI TTOPSAIKOBOTO
HOMEpa, HOMEPOB NEPHUO/IA U TPYIIIBI dJIEMEHTA

2.2

Crpoenue atoMoB. CoctaB aroMHBIX siaep. M3otomnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 20 XUMUYECKHUX AJIIEMEHTOB
[Tepunoanueckoit cucremsl .M. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHUX JIEMEHTOB IEPBBIX
TPEX MEPUOJIOB, Kalusl, Kalublus (paauyca aTOMOB,
AJIEKTPOOTPHULIATETBHOCTH, METAJUIMYECKUX U HEMETANINYECKUX CBOICTB) U
UX COCUHEHUI B COOTBETCTBHUHU C IOJIOKEHUEM 3JIEMEHTOB B
[lepuonnueckoi cucteMe U CTPOEHUEM UX aTOMOB

Ctpoenue BeniecTna

3.1

Xumudeckas cBs3b. KoBajeHTHas (TospHas ¥ HETIOJISIpHAs) CBSI3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.
Mertamnueckast CBA3b

3.2

THUIBI KPUCTAIUUECKUX PELIETOK (aATOMHAs, MOHHAs, METaJUIMYecKas),
3aBUCHUMOCThH CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKON PEIIETKU U BUIA
XAMHUYECKOU CBA3U

Baxueitmme npencraBuTen HEOpraHMYeCKrUx BeniecTs. HemeTtamsl u ux
coeqnuHeHNa. MeTauibl U NX COEIUHEHUS

4.1

Knaccudukanuys n HOMEHKJIaTypa HEOPTraHUYECKUX COEIMHEHUIN: OKCHUIOB
(conmeobpa3ytoiye: OCHOBHBIE, KUCIOTHBIE, aMPOTEPHBIC) U
HecoJeo0pa3yrolre; OCHOBaHUH (1ENOYH U HEPACTBOPUMBIE OCHOBAHMUS);
KHUCIIOT (KUCIOPOJCOAEpIKaIIe U OECKUCIOPOAHbIE, OAHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIel (CPEeTHUX U KUCIIBIX)

4.2

DOU3NYECKHE U XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB:
BOJIOpPO/Ia, XJIOpa, KUCIOPO/Ia, CEPHI, a30Ta, (pocdopa, yriiepoaa, KpeMHHUS

4.3

Pu3NYECKNE U XUMUYECKAE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTHS,
HATpUsl, KaJIWsl, MarHus Y KaJbLKsl, aIFOMUHHS, Kese3a.
DIIEKTPOXMMHUYECKUN PSJI HAIPSYKEHU METAJIOB

4.4

DOU3NYECKHE U XUMUYECKHE CBOMCTBA BOAOPOJIHBIX COCTMHEHUHN




HEMETAaJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIA, AMMHUAKA

du3nvecKre 1 XUMHUSCKHE CBOMCTBA OKCHIOB HeMeTautoB: cepkhl (1V, V1),

4.5 aszota(ll, IV, V), docdopa(lll, V), yranepona(ll, 1V), kpemuus(1V).
[TonydeHne OKCU0B HEMETAIIOB

46 Xumuyeckue cBoicTBa okcuaoB: MetauioB |A—IA rpynm, nuaka, meau(l1)
u xene3a(ll, 111). [ToydeHne oKCHIOB METAIIIIOB
XHUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX THIPOKCUIOB (HA

4.7 npuMepe TUAPOKCUJIOB ATIOMUHUSA, Keje3a, [IMHKa). [lonydenre ocHoBaHUM
1 aM(OTEPHBIX TUIPOKCUIOB
OO01re XuMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM,

48 CEpPOBOIOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochopHOI, KPEMHHUEBOH,
yroiabHoi. OcoOble XUMHUYECKHE CBOWCTBA KOHIIECHTPUPOBAHHOM CEpHOM U
a30THOM KucHoT. [lomydenune kucior

4.9 OO6mue XMMHUYeCKre CBOMCTBA CpeTHUX cojiel. [lomyuenne comei

410 [Tonyuenue, coOupanue, pacro3HaBaHHe BOJAOPOAa, KUCIOPOJia, aMMHaKa,
YTJIEKHUCIIOrO ra3a B 1abopaTopuun
411 [TonyueHne aMmMuaka, CEpHOM M a30THOM KHUCJIOT B POMBIIIUIIEHHOCTH.
' OO61re crnocoObl MOMyYeHUs] METAILIIOB
4,12 ['eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSAUHEHUM
5 XUMHUYECKUE PeaKIuu
Knaccuduxanust XuMU4eCKUX peakiuil o pa3IuvHbIM MPU3HAKAM: 110

5.1 YUCJTY U COCTABY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TEMJIOBOMY
3 deKTy, M0 UBMEHEHUIO CTENEHEW OKUCICHUS XUMHUUECKUX JIEMEHTOB

52 TemnoBoit a3 ekt XUMUUECKON peakiini, TEPMOXUMUYECKUE YPABHEHUS.

' DK30- U SHAOTEPMHUYECKHUE peAKIUU. TepMOXUMUYECKUE YPAaBHEHUS
OKUCIUTETHLHO-BOCCTAHOBUTENIbHBIC peakiiui. OKUCIUTETN U

5.3 BOCCTaHOBUTENM. [Ipoliecchl OKUCIEHUSI U BOCCTAHOBJICHUS. DJIEKTPOHHBIN
OaJlaHC OKHUCITUTEHHO-BOCCTAHOBUTEIILHOM PEAKITHH
Teopus 3JIeKTPOIMTUUECKON aucconann. KaTuoHbl, aHUOHBI.

5.4 DJIIEKTPOJUTHI U HEANEKTPOIUThI. CUIIBHBIE U CIa0bIC AJIEKTPOIUTHI.
CreneHb quccolanin

55 Peakumum noHHOr0 0oOMeHa. Y CIoBHS MIPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,

' MOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIINil
6 XHUMUS 1 OKpY-Karolas cpena




6.1

BemecTBa 1 Marepuaiisl B IOBCEAHEBHOM KU3HU YeloBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakluid B 1a00paTopuu U OBITY.
[lepBas moMoIb NP XUMUYECKUX OXKOTaxX U OTPaBICHUSIX

6.2

XHUMHUYECKOE 3arps3HEHUE OKPYXKaIOIIeH cpebl (KUCIOTHBIE JOXK/IU,
3arps3HEHUE MMOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPpe0TBPaIlCHUS
[IpenensHas nomyctumas kouteHtpanus Bemects (I1IJIK). Pons xumuu B
pelIeHUH FKOJIOTHYECKUX MpobiieM. Y criieHre mapHUKoBoro 3¢ dexra,
pa3pylieHue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHS U UX COSAMHEHUN B
OBITY, MEJTUIIMHE, IIPOMBINUICHHOCTH M CEIBCKOM X03siicTBe. [IpuMeHeHne
METAaJUIOB U CIUIaBOB (CTalb, UyT'yH, AIOPATIOMHHUN, OpOH3a) B OBITY U
HMPOMBIIIJICHHOCTH UX coequHeHui. [ToHsTHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[IpupoaHbIe HICTOYHUKHU YTIAEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, He(PTh),
MPOAYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B OBITY U TPOMBIIIJIEHHOCTH

6.5

HepBOHaLIEUII)HBIe TIOHATHS 00 OpPraHnYCCKHX BCIICCTBAX KAK O COCAMHCHUAX
yriaepoaa (MGTaH, 9TaH, 3THUJICH, alICTHJICH, 9TAHOJI, INTMICPHUH, YKCYCHAsA
KI/ICJ'IOTa). IToHsATHE O OMOJIOTMYECKH BaKHBIX BCHICCTBAX: JXHUpPaAX, 6€J'IKaX,
YIJICBOAAX - U UX POJIA B JKU3HU YCIIOBCKA

7

PacuéTtnr;

7.1

o ¢hopMyJsiaM XUMHUYECKUX COSAUHEHUM

7.2

Macchl (MacCOBO#T) J0JIM PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPaBHCHHAM

TemaTn4yeckoe MIAHUPOBAHUE

8-ii kyace
KoumnuyecTBo yacos JJIEKTPOHHBbIE
Ne |HamMeHOBaHUe pa3aesioB (uugposbIie)
/11 | K TeM IMPOrpaMMbl Beero Konrpoarneie | lIpakTuyeckue | ogpasopateannbie
padoTbI pabdoTbI pecypebl

Paznean 1. IlepBoHayaibHbIe XMMUYECKHE MIOHATHS

11

Xumus — BaykHast 00J1aCTh
€CTECTBO3HAHMS U
MPAKTUYECKOHN
JIeSITeJIbHOCTH YeJI0BEKa




BCHICCTBa H XUMHUYCCKHC
PCaKIU

15 1 <.>

Htoro o pazneny 20

Paznen 2. BaxkHeiiiuye npeacTaBUTe I HEOPraHM4eCKUX BellecTB

Bo3nyx. Kucnopo.

2.1
[Touste 00 okcugax

6 <>

Bonopox. Ilonsarue o
KHCJIOTaX U COJIAX

2.2

Bopa. PactBopsl. [lonsiTre

2.3
00 OCHOBaHUSIX

OCHOBHBEIE KJIACCBI
2.4 | HEOPTaHUYECKUX 11 1 1 <..>
COeIMHEHNH

Hroro no pazneny 30

Pa3znen 3. Ilepnoanuecknii 3axoH u [leprnoanyeckasi cucreMa XUMHYECKHUX JIEMEHTOB
JA.U. Menaesieea. CTpoeHune aToMoB. XUMHUYECKas CBA3b. OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKINH

[Tepronnyeckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 | XuUMHYECKHX DJIEMECHTOB 7 <.>
JI.1. Menneneena.
CtpoeHue aToMOB

XuUMHu4deckas CBA3b.
OKUCITUTEILHO-
3.2 8 2 <..>

BOCCTaHOBHUTEIIbHBIE
peaKIuu

Hroro no pazneny 15

[ToBTOpEHUE 3 <..>

OBLIEE KOJIMYECTBO

YACOB T1O [TPOTPAMME 68 5 5

9-i1 KJ1acce

KosuvecTBo yacoB DJIeKTPOHHbIE

/ (undposbie)
VI | 1 TEM NpOrpaMmel Bcero | KonrpoubHbie | IpakTuieckue | ogpazoparenbHbie

Ne |HaumeHOBaHUe pa3iesioB




padoThI

padoThI

pecypchbl

Pasznea 1. BemecTBo M XMMHYECKHE peaKu

11

[ToBTOpEeHue u yrioyoieHue
3HAHUI OCHOBHBIX
paszenoB Kypca 8 Kiacca

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XAMHUYECKUX PEaKIUn

1.3

DIeKTpoNIUTHYECKas
JTCCOLALINS.
XUMHUYECKHE PEeaKINH B
pacTBopax

Hroro no pazneny

17

Pa3gen 2. HemeTa/sibl M X CO€THHEHUS

2.1

OO61mast xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB
VIIA-rpynmnsl. ["anorenst

2.2

OO01ast xapakTepuCcTHKa
XUMHYECKHUX JJIEMEHTOB
VIA-rpynnsl. Cepa u ee
COETMHEHMUS

2.3

OO61mast xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB
VA-rpynisl. A30T,
dbochop u ux coenuHEHUs

2.4

OO01ast xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB
IVA-rpynnsl. Yriepona u
KPEMHUU U UX COCTMHCHUS

Hroro no paszneny

25

Pa3nen 3. MetaIbl M UX COeIUHEHUSA

3.1

OO01Me CBOMCTBA METAJLIIOB

4

3.2

Baxxuelimme MeTajuibl U UX
COCIUHEHNUA

16

Hroro no paszneny

20




Paznen 4. XuMus 4 OKpy:Kaw0Ias cpeaa

BemecTBa 1 Marepuaiisl B
YKU3HH YEJIOBEKA

4.1 3 <>

Hroro no paznemny 3

[ToBTOpEHUE 3 <..>

OBILIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME 08 4 !

I[eMOBepCI/IH 3ax[aHni71 l'[pOMe)KyTO‘IHOﬁ arrecralmm 1o XumMHuu

BIIP — 8 xnacc- https://fioco.ru/obraztsi i opisaniya vpr?ysclid=msnf964sm8827247746

OI'D- 9 ximacc-
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B



https://fioco.ru/obraztsi_i_opisaniya_vpr?ysclid=msnf964sm8827247746
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B

