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1. TosicHuTeJBbHAs 3aNMMCKA

Pabouvas mporpamma o XuMuu pazpaboTaHa Ha OCHOBE:

e OenepanpHoro 3akona PO or 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoi
®denepauuny, cT. 2, 1. 9;

e Oeniepa’abHOr0 rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa 001iero oopa3oBanus u
Hayku Poccuiickoit @enepaunu ot 31 mas 2021 Ne 287

e OeiepanbHOIO MEpeyHs: y4eOHUKOB, PEKOMEHI0BaHHBIX MUHHUCTEPCTBOM 00pa30BaHUs U
Haykn P® K UCHONB30BaHUIO B 00pa3oBaTeIbHOM IIpollecce B 00meo0pa3oBaTelbHBIX
YUPEXKICHUAX

e OCHOBHOI1 00pa30BaTEeNLHON MPOrpaMMON OCHOBHOTO o0miero obpazoBanuss MAQOY
«JInuneit Ne3» r. Uebokcapsr;

e Paboueit mporpammsel Bocriutanust MAOY «Jluneit Ne3» r. Yebokcaphl.

JlanHast mporpaMMa MO XMMHH OCHOBHOTO 00Iero o0OpasoBaHus pa3paboTaHa ¢ y4éToM
[TpumMepHOI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o01ero oopazosanus (ITOOIT
000).

B paboueii mporpamMMe coOII0OaeTCs MPEEeMCTBEHHOCTh C IMPOrpaMMaMH HAYaIbHOTO
oOmiero oOpa3oBaHHs, B TOM 4YHCIE U B HCIOJb30BAHMM OCHOBHBIX BHUJOB Yy4eOHOI
JESATETbHOCTH O0yUYarOIINXCA.

Jannas pabouas mporpamma peanu3yeTcsl MPU KCIOJIb30BAHUU YUEOHUKOB «XuUMHS. §
KJace» u «Xumus. 9 kimace» nox penakmuein npogeccopa H. E. Ky3pmenko u akanemuka PAH
B. B. Jlynuna. IIporpamma cocTaBieHa B COOTBETCTBHHM C TPEOOBaHUSMHU K pe3yibTaTaM
OCHOBHOTO  o0miero oOpa3oBaHusi, yTBepKIeHHbIMH DeneparbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHIAPTOM OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

[Iporpamma pa3zpaborana ¢ yuéToM aKTyaJbHBIX 3a/1a4 00y4YeHUs, BOCIIUTAHUS U Pa3BUTH
oOyuaromuxcs. [IporpaMMa yduThIBaeT ycloBHS, HEOOXOAUMBIE UISl pa3BUTHs JTUYHOCTHBIX U
MIO03HABATEJBHBIX KAYeCTB 00YJaOLIIXCS.

[TporpamMma BKIIIO4aeT 0053aTENbHYIO YaCTh Y4eOHOTO Kypca, U3NI0KeHHY0 B [IpumepHoit
OCHOBHOH 00pa3oBareilbHONW MPOrpaMMe OCHOBHOTO OO0IIero oOpa3oBaHUST MO XUMHH Ha
YpOBHE OCHOBHOTO 00111er0 00pa3zoBaHus» U paccuntana Ha 130 yacos.

Lenu peanu3zanuu NporpaMmbi:

(hopMUpOBaHHE HHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETLHOMY TPUHATHUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
6BICTpO MCHAIOIINUMCS YCIIOBHUAM KU3HU,

HalpaBIeHHOCT,  OOy4yeHHsT Ha  CHUCTEeMaTH4eckoe MpuoOIIeHHe  yyamuxcs K
CaMOCTOSITEIbHOM MMO3HAaBATEIILHON JACATCIIbHOCTH, Hay4YHbIM MeTOoJaM II0O3HAaHUA,
(OopMHPYIOLMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

o0OecrieyeHne yCIIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO O0YyYarOUIMMUCS  OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMHGT@HHI/IfI), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMUYHBIX BUAOB JACATCIbHOCTH,

dopmupoBaHHE YyMEHUH OOBSCHATH M OLEHMBATH SBJICHHUS OKPYKAIOLIEr0 MHpa Ha
OCHOBAHWH 3HAHUH U OIlbITA, MOJTYYCHHBIX IMTPU U3YUCHUH XUMHHU,

¢dopmHpoBaHUEe y 00yYaromUXCsd T'yMaHUCTHUYECKHX OTHOIIEHHWM, MOHMMAaHUS IEHHOCTU
XUMHUYECKHX 3HAHUM 171 BBIPAOOTKM 3KOJOTMYECKH Le1ecoo0pa3HOro MoBeleHUs B OBITY U
TPYZAOBON JEATENBHOCTH B LEISIX COXPAHEHMS CBOETO 370POBbS M OKPYXAOLIEH IMPHUPOIHON
Cpenpl;

pa3sBUTHE MOTHBALMU K 00YUEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOPY
npoduis 1 HallPaBJICHHOCTH AaJbHEUIIero 00yueHHs.

3ag a4u pcajin3aluu nmporpaMmal:



dbopMUpOBaHHE CHCTEMbl XUMUYECKHX 3HAHUN — BaKHEUIINX (DaKTOB, MOHATHUH, 3aKOHOB
U TEOPETUYECKHX IMOJIOKEHHUM, TOCTYITHBIX 0000IIeHNI MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa
HAyKH, 3HAHUM O HAYYHBIX METO/IaX U3yYCHHS BEIIECTB U XUMHUECKUX PEaKIIUid,

(hOopMHUPOBaHHE W Pa3BUTHE YMEHUW U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C IJIAHHPOBA-
HUEM, HaOIIOJICHHEM U TMPOBEACHHEM XHMHYECKOIO JKCIEPUMEHTa, COOJIIOJIEHUEM IpaBUIl
0e301acHOro o0paIleHus ¢ BEMIeCTBAMH B ITOBCETHEBHON KU3HU.

Mecto yuebHOro npeamMera:

B cucreme obmero oopazoBanusi «XuMus» Mpu3HaHa 00g3aTeIbHBIM yU4eOHBIM MIPEIMETOM,
KOTOpPBI BXOJUT B COCTaB IpeIMETHON 001acTu «EcTecTBEHHOHAYUYHbIE IIPEAMETBI».

Y4eOHBIM IJIAaHOM Ha €€ M3y4eHHE OTBEJACHO 136 ydeOHBIX 4acoB — 10 2 U B HEACHIO B 8§ U
9 kiaccax COOTBETCTBEHHO.

Jlis xaxkzmoro kiacca ImpeIyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET OBITh
UCIIOJIb30BAHO  YYaCTHHKaMH  O0Opa3oBaTeNBHOTO Tpolecca B HemsIX  (GopMUpOBaHUS
BApUATUBHOW COCTAaBIIAIOIICH COJAEpX)aHUS KOHKPETHOW pabodeil mporpammel. [lpu 3TOM
oOsi3aTenbHasl (MHBapUAHTHAs) 4YacTh COJEPKAHUS TMPEAMETa, YCTAaHOBJIICHHAs TPUMEPHOU
paboueil mporpaMMoii, ¥ BpeMs, OTBOAMMOE Ha €€ H3yueHHUe, JIOJDKHBI OBITh COXpaHEHBI
MOJIHOCTBIO.

B crtpykrype mnpumepHoil paboueil MporpaMMbl HapsAy C MOSCHUTENbHON 3amucKOM
BBIJICJICHBI CJICIYIOIINE Pa3/ICIbl:

IUTAaHUpYEMbIe Pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeaMera «XUMHUS» — JIMYHOCTHBIE,
MeTarpeAMETHBIC, IPEAMETHBIC;

coJiepkaHue yuyeOHOro npeamMeTa « XuMusy» 1o rogam 00y4eHus;

MPUMEPHOE  TEMAaTHYECKOE IUIAHUPOBAaHWE, B KOTOPOM JIETATM3UPOBAHO COJEpKAHUE
KKJIOM KOHKPETHOM TEMbl, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAMMBIX Ha €€ H3ydyeHUe, U
OCHOBHBIC BHUJbl YYCOHOW JEATEIHHOCTH YYEHHKA, (OopMUpYEeMble MpPU H3YyYECHUU TEMBI,
MPUBEJAEH NEPEUEHb JEMOHCTPALUUA, BBIIOJHAEMBIX YUYUTEIEM, U NEPEUYECHb PEKOMEHIYEMbIX
71a00PATOPHBIX OIBITOB M MPAKTHYECKUX Pa0OT, BBHITTOIHIEMBIX YUAITUMUCS.

JlanHas mporpamMMa peanusyetcs B TeueHue 2 net (¢ 8 mo 9 kmaccel). B yueOHOM miaHe
JUI peaju3aliy MporpaMMbl BBIJENSETCS Celyroliee KOJUYECTBO YacoB B TeUEHHE y4eOHOro
roja:
Ob1u1ee yncno yuyeOHbIX yacoB 3a 2 roga o0yuenust —130 yacos.
8 kiacc 2 yaca B HeJeIo Bcero 66 4acoB
9 knacc 2 yaca B HeJelnto Beero 64 yaca

2. O0pa3oBaTe/bHbIe Pe3yJbTaThl y4eOHOI0 mpeaMeTa « XuMHsD)
2.1. J/luunocmmuuwie pe3ynvmampl OCBOCHUS NpeaMeTa « XUMU»!

JIMuyHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTrPaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs
JOCTUI'alOTCA B XOI€ 06yqu1/I$1 XUMHUU B €AUHCTBEC y‘IG6HOI>i A BOCHHTATEIBHOMN ACATCIIbHOCTH
OpraHM3alMi B COOTBETCTBUM C TPAJULUOHHBIMH POCCHUICKUMHU COLMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMMH, IPUHATHEIMU B O6HI€CTB€ npaBujiaMMd W HOpMaMHU
NOBEJICHUS U CHOCOOCTBYIOT HpoOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M  COLMAIM3AIUU
oOydJaronuxcs.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:

HanI/IOTl/I‘leCKOFO BOCIIMTAHUA

LIEHHOCTHOTO OTHOLIEHMSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJICauIo, IIOHMMaHUsA 3HAYCHUS XUMHYECKOMN HAaYKH B XHW3HHU COBPEMCHHOTI'O O6HIGCTB3,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIueil 0 MepeoBhIX JOCTUKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpoOICTBE
MHpa 1 001IeCTBa;



I'paxxnanckoro BocnuTaHus

MPEACTABICHUS O COLMAJbHBIX HOPMax W IMPAaBWIAX MEXIMYHOCTHBIX OTHOILICHHH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCJICIOBATEILCKOM, TBOPUYECKON M APYTrUX BUIAX JNEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHIOJHEHUU
XUMHUYECKHUX SKCIICPUMEHTOB, CO3/IaHUU YI€OHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHUIO
¥ B3aMMOIIOMOINM B TMpoliecce 3TOMl y4eOHOU JesTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE W TOCTYIIKM CBOMX TOBAPHUUIEH C IMO3UUMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJIEICTBUI IOCTYIIKOB;

2.2. Memanpeomemmnuie pe3yibmamsl OCBOCHUS NpeaMETa «XUMUS:
MeranpeameTHbie  pe3yJbTaThl OCBOCHUSI 00pa30BaTENbHOM MPOrpaMMbl IO XUMHUHU
OTpakaroT OBJIa/ICHUE YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JICHCTBUSMU, B TOM YHCJIE:

ba3oBbIMH JTIOTHYeCKUMH ﬂeﬁCTBHﬂMH

YMCHHUEM HCIIOJIb30BaTh HpI/IéMH JIOTUYCCKOro MbBINUJICHHUA IIpU OCBOCHHH 3HAHWM:
PaCKpbIBaTh  CMBICII  XUMHYCCKUX MMOHATHMN (BI:II[CJISITI) HUX  XapaKTCpHBIC IIPU3HAKH,
YCTaHAaBJIIMBATh B3aUMOCBA3b C JPYTUMHU HOHSITI/IHMI/I), HUCIIOJIB30BAaTh IMOHATHA IJIA 00BACHEHUS
OTACIBHBIX (1)21KTOB u SIBJIGHI/II\/JI; BI)I6I/IpaTI> OCHOBAaHUA W KpPUTCPUU JIA Knaccmbnxaupm
XUMHNYCCKHUX BCIICCTB N XUMHNUYCCKHX peaKHHﬁ; YCTaHaBJIMBATh MMPUINHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BEKTAMH HU3YUCHUS; CTPOUTD JIOTUICCKHUEC PACCYKACHUA (I/IHIIyKTI/IBHI)Ie, ACOYKTHBHBIC,
10 aHaJ'IOFI/II/I); JAC€JIaTh BBIBOJbI M 3aKIOYCHUA,

YMEHHMEM NPUMEHATh B IPOLIECCE MO3HAHUS MOHATHS (IPEIMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPeoOpa3oBBIBATH IIMPOKO
IPUMEHSIEMbIE B XUMUU MOJIEIbHBIEC IIPEICTABICHUS — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYeckass (opMyJa M ypaBHEHHE XHMMUYECKONW peakLuMd — IpU pelIeHUuH ydeOHo-
[IO3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTHUX MOJEIBHBIX HPEACTAaBICHUN BBIABIATH U
XapakTepu30BaTh CYLIECTBEHHbIC NMPHU3HAKK M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHMX BEILIECTB U
XUMHYECKHX PEaKIil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3U H
IIPOTUBOPEYMS B M3y4acMbIX IIpOLECCaX M SBJICHUAX; MpeagaraTb KpUTEPUM I BBIABICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIOMPATh CLIOCO0 pelieHus: yueOHon
3aJaun (CpaBHUBATh HECKOJbKO BapHAHTOB pELICHHUs, BBIOMpaTh Hanbosee MOAXOIAIMIMN ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB);

ba3oBbIMHU HccIe0BATEILCKIMHU AeHCTBUSIMH

YMeHI/IeM HUCITIOJIB30BATh ITOCTABJICHHBIC BOHpOCI)I B KA4CCTBC I/IHCTPYMGHTEI IIO3HAaHUA, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CY)KILGHI/If/'I;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd WU TPOBEJACHHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 X0JI0M IIPOIECcCca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIIEHMS M BBIBOJABI MO pe3ylbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJENIaHHON paboTe;

PadoToii ¢ undgopmanueit

yYMEHHEM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO PA3INYHBIX BUOB
1 HOpM IIPECTABICHUS, TTOYyYaEMYIO U3 Pa3HBbIX HICTOYHUKOB (HAyUYHO-TIOMYJSpHAS TUTEpATypa
XUMHUYECKOTO COJIEP)KaHMs, CIOPaBOYHBIE TIOCOOMs, pecypchl WHTepHETa); KPUTHUYECKH
OIICHUBATh MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHMEM IPUMEHATH Pa3IuYHbIe METO/IbI U 3alpOoChl NIPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOUMBIX JJIsl BBIITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3324
ONpeAeIEHHOr0 THIA; NPUOOpPETEeHHE OmbITa B O0JIACTH HCIHOJB30BAHUS HMH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAJICHUE KYJIbTYpPOH aKTUBHOI'O HCIIOIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM; CAaMOCTOSTEIbHO BBIOMPATh ONTUMAIbHYIO (opMy MpencTaBieHUs



uH(GOpMAMK W WUTIOCTPUPOBATh pEIIacMble 3a/1a4d HECIIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMUY;

YMEHHMEM HCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce Y4eOHOM U HcCCiel0BaTesIbCKON
JESTEIILHOCTH HH(POPMAIINIO O BIUSHUU MPOMBIIIJICHHOCTH, CETbCKOTO X03SIICTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKAIOLIeH MPUPOIHON CPeIbl;

YHuBepcaaibHBIMH KOMMYHUKATHBHBIMHY /1€ CTBUSIMH

YMEHHMEM 3a/laBaTh BONPOCHl (B XOJ€ Juajora W/WIM JUCKYCCHUH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (OPMYIHPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MIPEIJIOKEHHOM 3a1a4u;

HpI/IO6peTCHI/Ie OIIbITA MPE3CHTAIIMU PE3YJIbTATOB BBIITOJHCHHUA XUMHYCCKOI'0 SKCIICPUMCHTA
(71a00paTopHOTO OIBITa, JTAOOPATOPHON PabOTHI IO MCCIECAOBAHUIO CBOMCTB BEIECTB, YIEOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B~ COBMECTHOM CO  CBEPCTHHKAMH  TIO3HABATEIBHOW U
UCCIIEIOBATEIbCKON JICATENBHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4&Ta
OOIIMX WHTEPECOB U COTJIACOBaHMs TO3HMIUN (0O0CYXIEHHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAIUS COBMECTHBIX JACHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH e CTBUSIMHI

YMEHHEM CaMOCTOSITENIbHO ONpPEAENATh LEIH ACATeIbHOCTH, IIIAaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JACSITEIBHOCTh, BBIOMPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4eOHBIX U [O3HABATENBbHBIX  3ajiad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA aJITOPUTM JIEUCTBUM NpU
BBIMIOJTHEHUH 33/IaHUi C y4ETOM TMOJYYEHHs HOBBIX 3HAaHUH 00 HU3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIHSX; OIICHUBATh COOTBETCTBHE IMOJIYUCHHOTO PE3yJIbTaTa 3asiBICHHOHN IICIIH;
MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHSI 00pAa30BATEIbHON MPOTPAMMBI [0 XUMHUHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCALHBIMH [T03HABATCILHBIMA JCHCTBHUSIMH, B TOM YHUCIIC:

ba3oBbIMH JIOTHYECKUMH el CTBHAMH

YMEHUEM HCIOJIb30BaTh NPHUEMBI JIOTHYECKOTO MBIIIICHUS NP OCBOCHUM 3HAHUU:
pacKphIBaTh CMBICA XMMHUYECKMX MOHATHH (BBLAEIATH MX XapaKTepHble IPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JAPYTUMHU HMOHATHUAMHU), UCIIOIb30BaTh MOHATHUS 1Ji OOBICHEHUS
OTJENbHBIX (DaKTOB W SBJIEHHH; BBIOMpAaTh OCHOBaHMS M KPUTEPHUM JJs KiaccuUKaLUU
XUMHYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUH; YCTaHABINBATh IPUYNHHO-CIICICTBEHHBIC CBS3H
MEXy 00BEKTaAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXIE€HUS (MHIYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH); JeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

YMEHHUEM TPUMEHATh B MPOILECCe MO3HAHMS MOHATUS (TIpPEeIMETHbIE M MeTalpelIMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHUH, HPeoOpa3oBbIBaTh LIMPOKO
IpUMEHsIeMble B XMMHUU MOJIENIbHbIE TPEACTaBICHNs — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa),

XUMUYECKass (GopMysa M YpaBHEHHE XUMHUYECKOW pEaKIMH — TpHU pelieHuu y4deOHo-
[I03HABATEJIBHBIX 3aJad; C Y4YETOM OTUX MOJENBHBIX IPEIACTABICHUN BBIABISITH U
XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MbIX OOBEKTOB — XHUMHUYECKUX BEIICCTB H

XUMHUYECKHX PEAKIIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBS3H U
MIPOTUBOPEYUS B M3Y4YaeMbIX IpOLEccax W SIBICHUSX; MpejaraTb KPUTEPUU Ui BBIABICHUSA
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHil; CAMOCTOSTEIHLHO BEIOMPAThH CIIOCO0 pelieHus: yueOHon
3aaun (CpaBHHMBATh HECKOJIBKO BapHUAHTOB PEIIEHHUs, BHIOMpPATh HanOoJiee MOAXOMISIINA ¢
Y4E€TOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHUEB);

ba3oBbiMHU HcciIe10BaATEIbCKUMH 1€HiCTBUSIMHU

YMEHHMEM HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAaY€CTBE MHCTPYMEHTA IIO3HAHUS, A
TaKk)k€ B KauyeCTBE OCHOBBI IA (OPMHUPOBAHHS THUIIOTE3Bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa MO IJIAHUPOBAHWIO, OPTAHHM3AlMA M TPOBEICHUIO YUYEHUUYECKHX



IKCMEPUMEHTOB: YMEHHUE HAOIIOAATh 332 XOJJ0M IpOoIlecca, CAaMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHS W BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIIBITA,
UCCIICIOBaHHMSI, COCTABIIATH OTYET O MPOJICTIaHHOM padoTe;

PadoToii ¢ undgopmanuei

YMEHHUEM BHIOUPATh, aHATTU3UPOBATh M MHTEPIPETHPOBATH HH(OPMAIIMIO PA3THUHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpaBOYHbIC TmocoOusi, pecypchl VHTepHETa); KPUTUYECCKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUEM NMPUMEHSTh Pa3IMYHbIe METO/IbI U 3AIPOCHI TIPU MMOUCKE U 0TOOpe MHPOPMAILIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX ISl BBIITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3324
OIPENEIEHHOT0 THUIA, NMPUOOPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSTECIBHO BBIOMPATh ONTUMAIBHYIO (QOpPMY TpEACTaBICHHS
uHGOpPMALMKM U WUIIOCTPUPOBATH pEIlacMble 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMH,

YMEHHEM HCIOJIb30BaTh W aHAIM3UPOBATh B IpOLECCe YYEOHOW M HCCIIEN0BATENbCKOM
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUM MPOMBIIIICHHOCTH, CEJIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIECH NPUPOIHON CPEBI;

YHuBepcaIbHbIMH KOMMYHHKATHBHBIMH JIeHCTBUSIMH

YMEHHEM 3a/aBaTh BOMNPOCH (B XOA€ JAHajora W/WIM JUCKYCCHHM) IO CYIIECTBY
oOcyxmaeMold TeMbl, (HOPMYIHUPOBATh CBOM TPEJIOKEHUS OTHOCHUTEIIHO BBITOJHCHHUS
MPEVI0KEHHOM 3a/1a4u;

npUOOpETEHUE OIBbITA MIPE3CHTAIIMH PE3YJIbTATOB BBIMOJIHEHHS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PaOOTHI MO UCCIICIOBAHUIO CBOHCTB BEIIECTB, YICOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW  CO  CBEpCTHHKAMHM  IO3HABATEIBHOH U
UCCIICIOBATEIILCKOW JICATEIIBHOCTU TIPU PEIICHHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJACOBaHMS MO3MLIUN (0O0CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU paboTHI | JIp.);

YHuBepcaabHbIMH PeryJIITUBHBIMH el CTBUSIMH

YMEHHEM CaMOCTOSITENIbHO OMPEICISTh eNN ACATeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENIbHOCTb, BBIOMPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHss Yy4yeOHbIX M IO3HABaTENIbHBIX  3ajiad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIM alrOpuT™M IEHCTBUN MpuU
BBHIITOJIHEHUH 3aJaHUi C Y4E€TOM TOJYyYCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIIECTBAX U PeaKkIUsIX; OLlEHNUBATh COOTBETCTBUE MOJIyUEHHOTO pe3yJibTaTa 3asiBIICHHOH 11Ty,

YMEHHUEM HCIOIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TIPE/JIaraéMble B YCIOBUH 3a/TaHUI

YMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeéMble B YCJIOBUH 3a/IaHUI
2.3. IIpeomemmnuie pe3ynbmampl OCBOCHHS Y4eOHOTO MpeMeTa « XUMUS»:

[IpenmeTHble  pe3ynbTaThl MPEACTABIEHBl MO rojaM OOy4eHHS M OTPaKaroT
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS CIEAYIOUINX YMEHUI:

8 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKHX IMIOHSATHUWA: aTOM, MOJIEKYJa, XHUMHYECKUU
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJspHas macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JOJII XMMHYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIIPHBIH OOBEM,
OKCHU/I, KUCIO0Ta, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XMUMUYECKast
peakmms, KiacCHU(pUKAIMSA PEaKIUi: PEeaKlud COCAMHEHUsS, PEAKIMU DPA3JI0KEHUS, PEaKINH
3aMeIleHus], peakIui 0OMEHa, SK30- M YHIOTEPMUYECKUE PEAKINH; TEIUIOBOM AP (DeKT peakium;
SIPO aTOMa, SJIEKTPOHHBIN CIION aroma, aTOMHasi OpOWTaNb, PAaJWyC aTOMa, XHMHUYECKas CBS3b,



NOJIIPHAsl U HENOJIIPHAsl KOBAJICHTHAs CBSI3b, HOHHAS CBSA3b, MOH, KATUOH, AHWOH, PACTBOP, Mac-
CoOBasi JI0JIs1 BelllecTBa (MPOLIEHTHAs! KOHIIEHTpAaIus) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX IOHATUH W IPUMEHATH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBIE€HUs (JOPMyJI BEIIECTB U YpaBHEHHI
XAMHYECKUX PEaKIUi;

ONpeseNATh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COEJUHEHUSX; CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJaccy coeAMHeHuil 1mo QopMynam; BUJ XHMHYECKOH CBsi3M (KOBaJCHTHas M MOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

packpbiBaTh cMbIci [lepumonmyeckoro 3akona JI. M. MenneneeBa: IeMOHCTPUpPOBAThH
NOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
ITeproanueckoii CUCTEME; 3aKOHOB COXPAaHEHMsI MAaCcChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJICKYJISIPHOTO YUSHHsI, 3aKOHa ABOTa/IpO; ONMHUCHIBATH M XapaKTepU30BaTh TaOIMUHYIO (HOpMy
[Teproanueckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB: PA3JIM4YaTh IOHATUS «TJIaBHAs MOATPyIIa
(A-Tpynma)» u «mob6ounas noarpynna (b-rpymma)y», Manbie 1 G0JbIIME MEPUOABI; COOTHOCUTh
0003HaueHusl, KOTOpble UMeroTcs B Tabnuue «llepuoguueckas cucreMa XMMUYECKHX JIEMEHTOB
. W. MenneneeBa» C 4YUCIOBBIMH XapaKTEpUCTUKAMH CTPOCHHMS aTOMOB XMMHUYECKUX
JJIEMEHTOB (COCTaB M 3apsa sapa, oOliee 4YMUCIO 3JIEKTPOHOB M pacHpelesieHHe HUX IIo
AIIEKTPOHHBIM CJIOSIM);

KJaccu(uIUpoOBaTh XUMHUYECKHE HJIEMEHTHI; HEOPraHMYECKHE BELIeCTBA; XUMHUYECKUE
peaxiuu (110 YUCITy M COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEIIECTB, 10 TEIIOBOMY 3 dekry);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUUECKUE CBONCTBA BEILIECTB PA3IMUHBIX KJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpPUMEpaMH  MOJIEKYJSPHBIX  YpPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

IIPOrHO3MPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTU OT MX Kade€CTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALLCHUI B PAa3JIUYHBIX YCIOBUIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa M0 (opMyse COCIUHEHMs; MAacCOBYIO JIOJIO BEILECTBA B PacTBOPE;
MIPOBOAMTDH PACcU€ThI IO YPABHEHUIO XUMUYECKON PEaKIUH;

IOPUMEHATh OCHOBHBIE ONEpaIlMM MBICIUTENbHOM MAEATENbHOCTH -- aHajJM3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CcHUCTeMaTH3aluoo, KilacCU(UKaIMIo, BbISIBICHHE PUYUHHO-
CJIEZICTBEHHBIX CBSI3e — I M3Yy4eHHUs CBOWCTB BEIIECTB M XMMHUYECKMX pEaKLui; ecTe-

CTBEHHO-HAy4YHbIE METO/Ibl IO3HAHUS - HAOJI0/IEHNE, U3MEPEHUE, MOAECIMPOBAHUE, SKCIIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

clefoBaTh ~ IpaBWJIaM  TOJb30BaHUS ~ XMMHUYECKOM  Mocyaod M J1abopaTOpPHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB [0 TOJYYEHUI0 U
coOMpaHIo ra3000pa3HbIX BeUIECTB (BOXOPOJA M KHUCIOPOAA), NPUTOTOBICHHUIO PAaCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BENIECTBA; IUIAHUPOBATH W MPOBOJHUTH
XUMHYECKHE DKCIEPUMEHTHI 10 PAclO3HABAHUIO PAcCTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
MHAMKATOPOB (JakMmyc, ¢peHondraaert, METUIOPaHXK U JIp.).

9 KUIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TMOHATHNA: XMMHUYECKUH JIIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaKIMs, XUMHUYecKas CBSI3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJSPHBIM 00BEM, PacTBOP; HNEKTPOJIUTHI, HEIJIEKTPOIHUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, PEAaKIMM HOHHOro OOMEHa, KaTajau3arop, XHUMHYEcKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTAaHOBJIEHHE, aJIOTPOINHS,
aM(pOTEpPHOCTh, XUMHUECKas CBA3b (KOBAJEHTHAs, HMOHHAS, METAJUINYECKas), KpUCTaNInYecKas
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl; CKOPOCTh XUMHYECKOW pEaKIUH, MpereabHO



nonyctumast koHenTparus (I1JIK) Bemectra;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUH (CM. I. 1) M IpUMEHATH
9TH MOHATHUSA IIPU ONMCAHNU BEUIECTB U UX NPEBPALLECHUM;

UCTIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS (DOpPMyYJ BEIIECTB U YpaBHEHHIA
XUMHUYECKHUX PEAKIIN;

OIPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHX JJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa; IPHHAUIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIAcCy COCIUHEHUH II0
dopmynaM; BHII XUMHUYECKOW CBSI3M (KOBAJICHTHAs, HOHHAS, METAJNINYECKasl) B HEOPraHMYECKUX
COEJMHEHUSX; 3apsa] MOHA 10 XUMHUYECKOM (Qopmyie; xapakTep cpelbl B BOIAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci llepnonnueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHME: OIUCHIBaTh W XapaKTepu3oBaTh TaOnuuHyro Qopmy Ileprogmueckold cucTEeMb
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «IJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpynma)y, maneie U 0oJbIIME TEPUOIBI; COOTHOCHTH O0003HAUEHUS, KOTOPHIC
UMEIOTCA B IMEPHOAMYECKONW TalNUIEe, C YUCIOBBIMH XapaKTEpPUCTHUKAMHM CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps] siipa, 00lee YUCIIO 3JEKTPOHOB U paclpeesieHue Ux
IO 3JIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOLIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B Ipelenax MajiblX HEPUOJ0B U INIABHBIX MOJATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKUE OJIIEMEHTHI; HEOPTaHMYECKHE BEIIeCTBA; XUMHUYECKUE
peakuuu (1Mo YKCIy M COCTaBy y4acCTBYIOUIMX B PEAaKIMU BEILECTB, IO TemioBoMy 3 dekTy, mo
M3MEHEHHUIO CTENICHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIKE U cHelU(pUUECKe XUMUUECKUE CBOMCTBA IPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAKAAsl ONMCAHUE IPUMEPAMHU MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKOM IUCCOLMALMU KHCIIOT, IIEJIOYEd U COJEH;
IOJHBIE M COKpAalIEHHbIE YpaBHEHHMs peakluil HMOHHOrO OOMEHa; ypaBHEHMs peaklHid,
MOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE I'€HETHMUYECKON CBSA3M MEX]Yy BELIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pPacKpbIBaTh  CYHUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMHA  MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHS; BO3MOXKHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEILECTB; MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa Mo (hopMyJie COeIMHEHNS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

3. Coaep:xkanue yueOHOro npeamMera « XuMHs».
8kui1ace.
IlepBoHava/bHBbIE XUMHYECKHE TOHATHS
IIpeamer xumun. Posb XuMuu B KU3HM denoBeka. Tena u BemecrBa. usnueckue cBOMCTBa
BEIIeCTB. ArperaTHoe coctosiHue BeuiecTB. [loHATHE 0 METOAAaX MO3HAHUS B XMMHUU. XUMHUS B
cucteme Hayk. Hucrtsle BemectBa u cmecu. CriocoObl pazjienieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocTbie
U CJIO)KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

XuMu4geckas (bopMyna. BaneHTHOCTE aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
coCTtaBa BCIIECCTB. OtHocuTenbHass atoMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 011 XUMUYECKOIr'0 3JIEeMEHTa B COCTUHEHUH.

@uU3NYeCcKue W XUMUYECKUE SIBICHUSA. XHUMHUYECKas peakiuss W €€ MpPU3HAKU. 3aKOH
COXpaHEHMSI MacChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kimaccudukamms XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUsI, 0OOMEHa).



XUMHUYECKUN SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAOU, ¢ TIpaBUIaMH pabOTHI B
nabopatopun u TpuéMaMu OOpalieHuss ¢ Ja0OpaTOpHBIM OOOPYAOBAaHHEM; H3yYCHHE WU
onucanue (pU3NIECKUX CBONCTB 00pa3ll0B HEOPraHMUECKUX BEUIECTB; HAOM0IeHUE (HU3HUECKIX
(nmaBieHME BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHIEHCALNUs BOJbI)
U XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHE MEAHOW IPOBOJIOKH, B3aWMOJEWUCTBHE Mena C
KHUCJIOTOMN) sIBJIEHUM, HaOJIIOIEHUE M ONMCAHUE IPU3HAKOB MPOTEKAHUS XUMUYECKUX peakUuil
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHAOM Oapus, paslioKeHue
ruapokcuaa meau(Il) npu HarpeBanuu, B3auMozeicTBue xene3a ¢ pactBopom coiu meau(Il));
U3YyYEHHE CIIOCOOOB pa3fiesieHus: cMeceil (C MOMONIbI0 MaruHura, GuIbTpOBaHKE, BhIMIApUBAHUE,
JUCTWIUIALMS, XpoMaTtorpadusi), MPOBEICHHE OYMCTKH MOBAPEHHOW COJM; HAOIIOACHHE U
OMKCAHUE PE3YJIbTaTOB MPOBEICHHS OIbITa, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MacChl;
CO31aHHE MOJIETIEN MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocrtaB Bozayxa. Kucinopon — 3J€MEHT M NPOCTOE BELIECTBO.
Haxoxxnenue xucinopoja B Ipupoze, pu3snueckue U XUMHUYECKUe CBOMCTBA (peaki TOPEHUs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIydyeHHUS KUCIOpoJa B Jaboparopuu u
npoMmsblieHHOCTH. KpyroBopoT kuciopoaa B npupoge. O30H — amaoTponHas MOIUpHUKAIHS
KHCIIOpO/1a.

TemnoBoit 3()QPexT XUMUYECKOW peakiuu, TEPMOXMMUYECKUE YpaBHEHHS, 5K30- H
OHAOTEPMUYECKUE peakuuu. TomauBo: yronb M MeTaH. 3arpsA3HEHHE BO3yXa, YCHIJIEHUE
NapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — oaneMeHT M mpocToe BemmecTBo. HaxokleHue Bomopona B MPHPOIE,
du3nUecKrue U XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucnoTer u cou.

KonuuectBo BemiectBa. Monb. MomsipHas macca. 3akoH ABorajpo. MossipHblii 00bEM
ra3oB. PacuéTbl 10 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBoWcTBa BOoAbpl. Boma kak pacrtBopurens. PactBopsel. HacelnieHnelie u
HEHACBILLIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae.l MaccoBas noisl BellecTBa B
pactBope. XuMmuueckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpOB B NpHUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boabl B MpUpoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus wHeopranuyeckux coeauHeHuid. Oxcuapl. Krnaccudukanus OKCHIOB:
coJieoOpasyrorire (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXIyHapoaHas U TpuBHUaibHas). Dusnueckne M XMMHUYECKHE CBOWCTBAa OKCHIIOB.
ITony4yenue OkCHUI0B.

OcnoBanus. Knaccugukanus OCHOBaHMM: IIETOYM U HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MeXAyHapoiHass U TpuBHaibHasi). PU3NYECKHE U XHUMHUYECKHE
cBOMCTBa OCHOBaHUU. [loirydenre ocHOBaHUMN.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor (MexayHapoAHas U
TpuBHaNIbHasA). OU3NUYECKHE U XUMUYECKUE CBOIMCTBA KUCIOT. Psin aktuBHOCTH MetamioB H. H.
bekerosa. [loyueHnne Kucior.

Comu. Homenknarypa comneit (MexayHapoHas U TpuBUaibHast). Du3ndeckne 1 XUMHYECKUE
cBoiicTBa conel. [lomydenue coneil.

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COEIMHEHMI.

XUMHUYECKUN DKCIIEPUMEHT: KadyeCTBEHHOE OIpPECICHUE COIEP)KaHMS KHUCIOpoaa B
BO3/IyX€; MOTy4eHUE, COONpaHue, pacrio3HaBaHUE M U3yUYEeHUE CBOMCTB KUCIOPO/1a; HAOMI0ICHNE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BOSHHUKHOBEHHMS M TIPEKPAIICHUS] TOPCHUS




(mokapa); O3HAKOMJICHHE C OO0pa3llaMd OKCHIOB W OINHCAHUE WX CBOWMCTB; IOJydYCHHUE,
coOupaHme, pacmo3HaBaHUWE W H3Y4YCHUE CBOMCTB Boaopona (TOpeHHe); B3aUMOJICHCTBUE
Boziopoaa ¢ okcuaoMm meau(11) (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPHAIIOB); HAOII0ICHHE
00pa3IoB BEMIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE 0COOCHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMyYHOIl PacTBOPUMOCTHIO; IMPUTOTOBJICHHE PACTBOPOB C OMPENCIEHHON MaccoBOil nosei
pacTBOPEHHOIO BEILECTBA; B3aUMOJCIHCTBUE BOJbI C METAUIAMU (HATPUEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); ONpEesIeHHe PACTBOPOB KHUCIOT M IIEI0YeH C
MOMOIIBI0 HMHJUKATOPOB; HCCIEIOBaHUE OOpa3loB HEOPTaHWYECKUX BEIIECTB PAa3TMYHBIX
KJIaCCOB; HAONIOJICHUE W3MEHEHHs OKPAcKHM HHIUKATOPOB B PACcTBOpAaxX KUCIOT U IEJIOYEil;
u3ydyeHue B3aumonenctBus oxcuga Meau(ll) ¢ pacTtBopom cepHOM KHUCIIOTBI, KHUCIOT C
MeTaJlJIaMH, peakUuid HEeHTpaau3aluu; MOJydeHUE HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE
OJIHOTO MeTajula JAPYTUM M3 PAcTBOpA COJIM; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMe
«Baxxneiime K1accbl HEOPraHUYECKUX COeTUHEHUI.

Hepuoauveckuii 3akon u llepuoanyeckasi cucrema

xummnuyeckux 31emMenToB /. U. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUU

[TepBble MOMBITKU KJIaCCUPHUKAIUN XUMUYECKUX 3y1eMeHTOB. [loHATHE O Tpymnmax CXOAHbBIX
AJEMEHTOB (IIEJNIOYHBIE M IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOre€Hbl, WHEPTHBIC Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuit 3akoH. Ilepmommueckas cucremMa Xxumudeckux odnemeHtos J[. .
MenneneeBa. Koporkonepuognas u uHHONepuoaHass ¢opmbl [lepuognyueckoit cucTeMbl
xumuueckux a3neMeHtoB . M. Mengeneesa. Ilepuonbl m rpymmbl. OU3MYECKUHA CMBICI I10-
PAIKOBOIO HOMEpa, HOMEPOB NEPHUO/IA U TPYIIIIbI FJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX snep. M3orombl. DnekTponbl. CTpoeHue 3JEeKTPOHHBIX
o0osiouek aroMoB TmepBbIX 20 XuMmuUeckux diemMeHTOB Ilepwommueckorr cucremsr J[. U.
MengeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA MO €ro MoJioeHuto B [leproanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyNInaM M Inepuojam. 3HadeHue llepmonmyeckoro 3akoHa M
Ilepponnueckol CUCTEMBI XMMHUYECKHMX JJIEMEHTOB JUIA PAa3BUTHUs Haykh M npaktuku. J[. W.
MeHneneeB — yd€HBIN U TpaXkIaHNH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb oxuciaeHus. OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIE pCaKknuunu. HpOIICCCI)I OKHCJIICHUA
1 BoccTaHOBJICHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN DKCMEPUMEHT: H3ydeHHE OOpasloB BEIIECTB METAIJIOB U HEMETaJlIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C pACTBOPAaMU KHUCIOT U LIENOYEH; MPOBEIECHUE OMBITOB,
WJUTIOCTPUPYIOUTUX TPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, PEeaKIuu
Pa3NoXKEeHUs], COEIUHEHNUS ).

ME)Kl'lpeJIMeTHI)Ie CBA3H

Peamuzanus MCKIPECAMETHBIX CBs3Ei Ipu U3y4CHHUU XUMHUU B 8 Kiacce OCYIICCTBIIAACTCA
4epe3 HCIIOJb30BaHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, Tak H HOHSITI/Iﬁ,
ABJIAIOIINUXCA CUCTEMHBIMU I OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (aKkT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
N3MEPEHHE, MOJIETb, SIBJIICHHUE.

®usnka: Marepus, aroMm, DdIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWUJI, HU30TOIMBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsj, BEIIEeCTBO, Telo, 00BEM, arperaTHoe



COCTOSTHUE BEIECTBa, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHUIIBI H3MEPEHHS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIbI, TOJIE3HBIE HCKOTIAEMBIE,
TOILTUBO, BOJJHBIC PECYPCHL.

9 kiaacc

BeurecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepuomgmueckas cucrema Xxumudeckux odnementos [l M.
MenpeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJMs, KalbLUUs W HMX COCAMHEHUW B COOTBETCTBHH C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XMMHMUYECKOM CBsI3U. TUNBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BELIECTBA OT THUNA KPUCTAIMYECKON PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus © HOMEHKIAaTypa HEOPraHMYEeCKHX BEIIeCTB (MEXKAyHapoAHas U
TpUBHAJIbHASA). XHWMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJaccaMm
HEOPraHWYECKUX COCAMHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIMH MO Pa3IMYHBIM MPU3HAKAM (110 YHCIy U COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEMJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX AJIEMEHTOB, MO OOpaTHMOCTH, MO YYacTHIO Karajau3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTHe O CKOpOCTH XMMHYecKoW peakuuu. [loHsTne 00 oOpaTHMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTeporeHHbIx peakuusx. [lonsrtue o
XAMHYECKOM paBHOBecHH. @DakTOpbl, BIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEAKUHUH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC  PEAKIUU, JJIEKTPOHHBIA OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIEHUE YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C NCTIOJIL30BaHMEM METO/1a AIEKTPOHHOIO OaaHca.

Teopust >IEKTPONUTHYECKON AMCCOUMALMU. DIEKTPOJIUTHI U HEINEKTPOJIUTHI. KaTuoHBI,
QHUOHBI. MEXaHW3M JHCCOIMAlMM BEIIECTB C PAa3JIMYHBIMU BHIAMU XUMHYECKOW CBS3H.
Crenenb auccoruanuu. CUIbHBIE U CIa0bIe DIIEKTPOIIUTHL.

Peakiiuu monHoro oOMeHa. YCJIOBHS MPOTEKaHWs pPEAKIMA HMOHHOTO OOMEHa, TOJIHBIE U

COKpall€HHble MOHHbIE ypaBHEHUsl peakiuil. CBOWCTBa KHUCIOT, OCHOBAHHMI M COJIE B CBETE
MPEACTABICHUN 00 JIEKTPOJUTUYECKON aucconuanuu. KadecTBeHHbIE pEakiMd Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.
XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPHCTAJUIMYECKUX PEMIETOK
HEOPraHMYECKUX BEIECTB — METaJUIOB M HeMeTalioB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xmopunma HaATpUs),; MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKIuu OT
BO3JICHCTBUS Pa3INUHbIX (PAKTOPOB; MCCIEIOBAHUE DIIEKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, Imienoded U coned  (BO3MOXKHO — MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEACHNUE OMBITOB, WIUTFOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKIui
HOHHOTO oOOMeHa (oOpa3oBaHME OcCajaKa, BBIIEIECHHWE Tasza, OO0pa30BaHWE BOJBI); OMBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX pEeaKIUi (TOpEeHHEe, peaKuu
pa3NOKeHUs, COCAMHEHMS); paclo3HABaHHE HEOPTraHWYECKHX BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEAKIMl HA HOHBI;, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanbl M UX cOeTUHEHUS

OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CtpoeHune W (U3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aUMOJEHCTBHE C MeETallJlaMH, HEeMETaJUIaMH,
mienoyamu).  XjopoBogopoa. ConsHas KHACIOTa, XUMHYECKHE CBOICTBA, TIOJyYCHHE,
IpUMEHEHHKE. [[elicTBrE XJI0pa U XJIOPOBOAOPO/Ia HA OPraHU3M 4YejloBeKa. BaxxHenme Xaopuasl



U MX HAXOXJIEHUE B IPUPOJIE.

OO6mas xapakrtepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u (pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/A U Cepbl. AJJIOTPOITHBIE
MOIUGUKALMKM KHCIOpoJa M cepbl. XuUMHUYecKue cBoicTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢u3nveckrue U XUMUYECKHe CBOMCTBA. OKCHUIBI Cephl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHIIOB.
CepHas KucioTa, (U3MUECKUE U XUMHUYECKHE CBOICTBa (00IIME Kak IpeICcTaBUTENs Kiacca
KACIOT M crenuduueckne). XUMHUYECKUE DPEaKLUH, JIeKAlIMe B OCHOBE MPOMBIIIICHHOTO
criocoba mosyuyeHust cepHoil kucnotsl. [Ipumenenune. Comu cepHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbpaT-uoH. HaxoxpeHnue ceppl M €€ COCIMHEHMH B NPUPOAE. XUMHUECKOE
3arps3HEHUE OKpYJKarolled Cpelbl COCIUHEHUSMHU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE
BO3/yXa M BOAOEMOB), CITOCOOBI €r0 MPEIOTBPALICHHUS.

OOmas  xapakTepucThKa dJeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapaKTEepHbIE CTEIICHU OKUCIICHUSL.

A30T, pacnpocTpaHeHHe B Ipupoje, pu3nueckue U XuUMudeckue cpoiictBa. Kpyroopot
a3oTa B MpHUpone. AMMHAK, €ro (QHU3MUECKHe W XUMHYECKHE CBOKCTBA, IOJIyuYCHHE U
npuMeHeHne. Coiau aMMOHHUS, HMX (U3MUECKHE U XHMMHUYECKHE CBOWCTBA, HPHUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ IMOolydeHue, (u3nyecKue u
XUMHUYECKHE CBOHCTBa (00IIME Kak HpeJCTaBUTENs Kilacca KHUCIOT U crenupuyeckue).
Hcnonp30BaHWE HUTPATOB U COJE aMMOHMS B KadeCTBE MMHEPAIbHBIX YAOOpEHUH.
XUMHUECKOE 3arps3HEHUE OKPY)KAIoLIeH Cpelbl COeAMHEHUS MM a30Ta (KHCIOTHBIE IOXIH,
3arpsi3HEHUE BO3/1yXa, IOUBbI U BOAOEMOB).

®docdop, amtorpornHble Moaudukanuu Gocdopa, GU3MYECKHE U XHUMHYECCKHUE CBOMCTBA.
Oxkcun dochopa(yY) u dpochoprast kucinora, Gpunveckrne U XUMHISCKHE CBOMCTBA, MOJIYICHHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX Y0OpEHU.

OOmast xapaktepuctuka 3meMeHToB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

VYraepon, amioTponmHble MOTUGUKAIMK, PAcIpOCTpaHEHHE B MpHpoOIE, (U3UYECKHUE U
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKcuabl yriepojaa, ux
¢uznyeckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIE OPIraHU3MbI, IOJIy4YE€HUE H
OpUMEHEeHHe. DKOJIOTHYeCKue MpoOieMbl, CBsi3aHHble ¢ okcuaoM yriepona(l'y); rumoresa
[J100aJbHOTO MOTEIUICHUsT KJIMMaTa; MapHUKOBBIN 3QQeKkT. YroyibHas KHCIOTa U €€ COJH, UX
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MONy4YeHUE U MpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-uoHbI. Mcrmosb30BaHHe KapOOHAaTOB B ObITY, MEAMIIMHE, IPOMBIIUIEHHOCTH U
CENbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX YIiiepoJa
(MeTaH, 3TaH, OSTWIEH, ALETUJIEH, 3TaHOJ, TIJUIEpPUH, YKCYCHas Kuciora). Mx cocraB u
xumuueckoe crtpoeHue. [loHsTHEe O OMOIOTMYECKM BaXKHBIX BEILECTBAX: >XHMpax, Oenkax,
YII€BOJAaX — W HMX POJIM B JKU3HM 4YeJIOBEKa. MarepHallbHOE €JUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IIOJIyu€eHHE U NpPUMEHEHHE.
Coenunenus kpemHust B mnpupoge. OOmme npencraBieHuss o0 okcuge kpemHus(I'Y) u
KpeMHHEBOM kucioTe. CHIMKaThl, UX UCIOJIb30BaHUE B OBITY, MEAHMIIMHE, MPOMBIIIIEHHOCTH.
Baxneiline cTpouTenbHble MaTepHaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, >Xele300€TOH.
[Tpo6nembl 0€30MacHOro NCIOIB30BAHUS CTPOUTENBHBIX MAaTEPHUAIOB B IIOBCEHEBHOM KHU3HH.
XUMHYECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3l0B HEOPraHMUECKHX BEIIECTB, CBOWCTB COJSHOMU
KHCJIOTHI; TIPOBEJICHHE KaUeCTBEHHBIX PEaKkIMii Ha XJIOPUA-UOHBI U HAOIIO/IEHHE MPU3HAKOB UX
MPOTEKAHHUS; OMBITHI, OTpaXkarollue (PU3NYECKUE U XUMHUYECKHE CBOMCTBA TaJlOTEHOB U HX
COEMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEPHAIOB); O3HAKOMIJIEHHE C oOpa3naMu
XJIOPUIOB (TAJIOTEHUIOB); O3HAKOMJICHHE ¢ oOpasiamMu cepbl U €€ COeTMHEHHUSIMHU (BO3MOXKHO
UCTOJIb30BaHUE BHJIEOMATEpUANIOB); HAOMIOZEHHME Tpolecca OOYIJIMBaHMS caxapa IOJ
JIEHCTBUEM  KOHUEHTPUPOBAHHONW CEPHOM  KHCIOTBI, H3yYEHHE XUMHUYECKHX CBONCTB



pa30aBIEHHON CEpHOW KHCJIOTHI, MPOBEJIECHHWE KAYECTBEHHOW peakIuu Ha CyabpaT-uOH H
HaOMO/IeHNe TpHU3HaKa €€ MPOTeKaHUs; O3HAKOMJICHHE ¢ (PH3MYECKUMHU CBOMCTBAMH a30Ta,
dochopa M uX coeauHEHUNH (BO3MOXKHO HCIIOJIL30BAHUE BHACOMATEPUATIOB), OOpa3aMu
a30THBIX M (GocPOpHBIX YNOOpeHHIl, MOIydeHHe, coOMpaHHe, paclO3HABAaHWE M H3y4YCHUE
CBOICTB aMMHMaka; MPOBEJICHUE KAUeCTBEHHBIX pEaKIMil Ha HMOH aMMOHUsA U (ochar-uoH U
M3y4YECHHUE MPU3HAKOB UX NMPOTEKAHUS, B3aUMOAECHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIEeH KPUCTAIUTHUECKUX
pemérok anmasa, rpadura, QymiepeHa; 03HAaKOMIICHHE ¢ MPOIIECCOM aICOPOIMH pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHWCTBOM MPOTHBOrasa; IOJyueHUE, COOMpaHHE,
pacro3HaBaHUE U U3YYEHHUE CBOMCTB YIJIEKUCIIOTO Ia3a; MPOBEACHUE KAUECTBEHHBIX PEaKLIU Ha
KapOOHAT- U CUJIMKAT-UOHBI U U3y4YCHHE NMPU3HAKOB UX MPOTEKAHHS; O3HAKOMIICHUE C MPOJIYK-
UAEN CUJIMKATHOM NPOMBILIICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX 33/Jad [0 TEME
«Baxuelmue HeMeTauIbl U UX COSUHEHUSD.

MeTajibl M UX COeTUHEHUS

OO0mass XapakTepUCTUKAa XHUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux sneMeHToB 1. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAJUIMYECKAs KpHUCTAJIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpshKeHUW MeTauioB. Du3Myeckne U XUMUUYECKHE
cBoiicTBa MetayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: nonokeHue B [leproanyueckoi cucTeMe XMMHUUYECKUX 3JIEMEHTOB /[l.
W. MenpneneeBa; CTpOCHHE MX aTOMOB; HaxoOXKJEHUE B mpupone. Pusnueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM U KaJIbLUU: MTOJ0KeHUE B Ilepuoanyeckoi cucreme
xuMuueckux 3neMeHToB [[. M. MeHneneeBa; CTpO€HHE MX aTOMOB; HaXOXIEHUE B MPUPOJE.
®u3nyecKue U XMMHUYECKHME CBOMCTBA MAarHus W KajplMs. BaxkHenmme cOequHEHUs KaabLUs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumuueckux snementoB J[. .
MeneneeBa; CTpOCHHE aTOMa; HaXOxAeHUE B mpupoae. Ouznueckre u XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCU/IA U TUIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B Ilepuonnueckoi cucreme xumuueckux sneMeHToB Jl. M. Menpaeneesa;
CTPOEHUE aTOMa; HaxXOXKJICHWE B mpupoae. PU3NYECKHE W XUMHUYECKHE CBOMCTBA >KEJe3a.
Oxkcunsl, runpokcuasl u conu xxenesa (1) u xxenesa (111), ux cocras, cBoicTBa U MoNTy4eHUE.
XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3llaMd METaUIOB M CIUIABOB, UX
bu3MYECKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3WU METaNIOB  (BO3MOKHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIbIIMS U HATPUS
C BOJIOH (BO3MOXHO MCIOJIb30BAaHHE BUIEOMATEPHAIIOB); UCCIIEI0OBAHNE CBONCTB KECTKON BOJIBI;
mpoiiecca TOPEHHUsl >Kele3a B KHUCIOpoae (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, Kaublusl, alFOMUHUS, INHKA,
xkenesa(ll) u xenesa (L), memu(ll)); maGmrogeHue w ommMcaHUE MPOILECCOB OKPAIIHMBAHUS
IUIAMEHU HOHAMHU HATPHsl, Kalus M Kaublus (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB);
uccienoBanre aM(pOTEPHBIX CBOMCTB THJIPOKCHIA IIOMHUHUS U THAPOKCHUJA ITWHKA; PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BaxxHelme MeTaibl U UX COSAMHEHUS».

XuMus M OKpyKaoLias cpeaa

HoBble Marepuansl u TexHoNoruu. BemiectBa W maTepuanbl B TMOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS M 3JI0pOBbe. be3onmacHoe NCTO0JIb30BAHUE BEIIECTB U XUMUYECKUX PEAKIIHA B
OpiTy. [lepBas moMomb MPU XUMHUYECKHUX O0KOTrax M OTpaBieHUsAX. OCHOBBI JKOJIOTHYECKOU
TPAMOTHOCTH. XHWMHUYECKOE 3arps3HCHHE OKPYXKAromel cpenapl (mpeaenpHas JIOoImycTuMast
koH1eHTpanus Bemiects — [1/IK). Ponb XxuMuu B penieHuN 3KOTOTHIECKIX TPOOIIEeM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOJOB (Yroiib, MPUPOAHBIA Ta3, HE(PTH), TPOIYKTHI UX



nepepadoTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: M3YYCHHE O0pa3I[0B MaTEpHANOB (CTEKJIO, CIIaBhl METAJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeaMeTHbIe CBA3H

BeumecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuit 3axkoH. Ilepuommyeckas cucremMa Xxumudeckux odnementos JI. .
MenpeneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJMs, KalbLUUs W HMX COCAMHEHUH B COOTBETCTBHH C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BewniecTBa: BHUABl XMMHUYECKOM CBsI3U. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUNA KPUCTALIMYECKON PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus # HOMEHKIATypa HEOPraHMYEeCKMX BEIIeCTB (MEXAyHapoAHas U
TpUBHAJIbHASA). XHWMHUUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM
HEOPraHWYECKUX COCANHEHUH, TEHETUYECKAasl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIMH MO Pa3IMYHBIM MPU3HAKAM (110 YHCITYy U COCTaBY
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEMIOBOMY 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX AJIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHIO Karajau3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsTHe O cKOpocTH XUMHYecKoW peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTeporeHHbIx peakuusx. [lonsrue o
XAMHYECKOM paBHOBeCcHH. @DakTOpbl, BIMSAIOINIME HA CKOPOCTh XHMHUYECKOW pEAKUUH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU, JJIEKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust >IE€KTPONUTHUYECKON AMCCOUMALMU. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTuoHsl,
QHUOHBL. MEXaHW3M JHUCCOIMAlMM BEIIECTB C PAa3JIMYHBIMU BHAAMU XUMHYECKON CBS3H.
Crenenp auccornuanyu. CUIbHBIE U CJIa0bIe AIEKTPOIIUTHL.

Peakiiuu monHoro oOMeHa. YCJIOBHS NMPOTEKaHWs pPEAKIMA HMOHHOTO OOMEHa, TOJIHBIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakiuil. CBoWCTBa KUCIOT, OCHOBAHHMI M COJIE B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON nauccoranuu. KadecTBeHHbIE peakIMu Ha WOHBI.
ITonsATHE O THIPONHU3E CONEN.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPHCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METaJVIOB M HeMeTalioB (rpadurta U anmasza), CIOKHBIX BEIIECTB
(xmopunma HaTpus), UCCIECIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMW peakiuu OT
BO3JICHCTBUS Pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHUE DIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIlMM  KUCJIOT, Imienodyed U coned  (BO3MOXHO — HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEACHNUE OMBITOB, WIUTFOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKIui
HOHHOTO oOmeHa (oOpa3oBaHME OcajKa, BBIIEIECHHWE Trasza, OO0pa30BaHHWE BOJbI); OIBITOB,
WTIOCTPUPYIOMINX MPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEeakiuil (TOpeHue, peakiuu
pa3liokKeHUsl, COEAMHEHUs); pAClO3HABAaHHUE HEOPraHWYECKHX BEHIECTB C  MOMOIIBIO
KAueCTBEHHBIX PEAKIUN HA MOHBI;, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanbl M UX cOeIUHEHUS

OO6mass xapakTepucTuka TramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CtpoeHune W (U3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
nienouamu).  XnopoBoaopod. ConsiHas KMCIOTa, XHMHYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. [leficTBre XJI0pa U XJI0pOBOIOPO/Ia HA OpraHu3M YelloBeka. BaxHeinme XIopuabl
Y WX HaXO0JEHUE B MPUPOJIE.

OO6mas xapaktepuctuka ds1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEPHbIE CTENIEHH OKUCIICHUS.



Crtpoenue u pu3ndecKkre CBOMCTBA MPOCTHIX BEMIECTB — KUCIOPOAA M CEPhl. AJUIOTPOITHBIS
MOIUGHUKAIMM KHCIOpoJa M cepbl. XMMHUYECKUEe CBoiicTBa cepbl. CepoBOAOPOA, CTPOCHHE,
buznyeckue U xumuueckre cBorucTBa. OKCUABI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast KuClOTa, (PU3NUECKUE U XUMHUYECKHE CBOICTBa (00IIME KaK IMpeICTaBHTENs Kiacca
KUCIOT M crneuuduueckue). XUMHUYECKHE PEaKIMU, JISKAIIUEe B OCHOBE MPOMBIIUIEHHOTO
crioco0a mosiydeHus: cepHoi KHUCIOThl. [Ipumenenue. Conu CepHOM KHCIIOTHI, KaueCTBEHHAas
peakiusi Ha cynbdaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUN B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXarolled cpeipl COEAMHEHUSMU cepbl (KUCIOTHBIE IOXKAW, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPEeIOTBPALICHHSI.

OOmass xapakTepucTUKa 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMsI aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHHe B MpuUpojae, (pU3NYEecKue W XUMHUYECKHe CBOHCTBa. Kpyroopor
azoTa B Mpupoae. AMMHAK, €ro (U3NYECKUE M XUMHUYECKHE CBOIICTBa, IOJIy4eHHUE U
npuMeHenne. Conu aMMOHUS, HMX (HU3MUYECKME W XHWMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBenHast peakuus Ha MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ MoiydyeHue, pusndeckue u
XUMHUYECKHE CBOWCTBa (00IIME KakK MpPEJCTaBUTENA Kilacca KHCIOT U Crenu(pUUecKue).
Hcnonp30oBaHWe HUTPATOB U COJEH aMMOHHMS B KayeCTBE MMHHEPAIbHBIX YAOOpEHUH.
XHMMHYECKOE 3arpsi3HEHUE OKpY’Karollell cpeibl COCOUHEHUSMH a30Ta (KUCIIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

®ocdop, ammorponHbie Moaudukanuu Qocdopa, puzndeckrne U XUMHUYECKHE CBOWMCTBA.
Oxkcun dochopa(VY) u dpochopnast kucinora, pusndeckne U XMMHUUECKHUE CBOICTBA, MOJIyUYCHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUIA.

Ob6mas xapaktepuctuka s1eMeHTOB I[VA-rpymmbel. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTEIICHU OKHUCIICHHUSL.

VYriepon, amnoTpomHble MOAM(PHUKAIUHU, pPAcIpOCTpaHeHHEe B Mpupone, (usndeckue u
XUMHYecKHe cBoiicTBa. AncopOius. Kpyrosopor yriepona B npupone. OKCHABI yriepoaa, ux
dbusznueckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA JKHBBIE OPTraHU3MBI, IOJy4YE€HUE H
MpUMEHEHHEe. DKOJIOTHYEeCKUue MpoOJeMbl, CBsi3aHHbIE ¢ okcuaom yriepoxa(l'V); rumoresa
100aNBbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIM >¢eKkT. YroibHas KHCIOTa U €€ COJH, UX
¢bu3nyecKkue U XMMHUYECKHE CBOMCTBA, MOJy4eHHE U NpuMeHeHHe. KauecTBeHHasl peakuus Ha
KapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U
CEIBCKOM XO35MCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHUSX YyIiepoja
(MeraH, 5TaH, STWUJIEH, alETWIEH, ATaHOJ, TJIMLUEPHUH, YyKCycHas kuciora). Mx coctaB u
xuMuyeckoe crpoeHue. [loHsTHE O OHMONOrMYEecKM BaXKHBIX BEIIECTBaX: JXUpax, Oenkax,
yriaeBoJax — W HMX pPOJIM B JKU3HM 4YelloBeKa. MarepuallbHOE €JUHCTBO OpPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuyeckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U TPUMEHEHHE.
Coenunenus kpemHust B mnpupone. OOmume mpencrtaBieHuss o0 oxcuge kpemHuss(I'Y) u
KpeMHHEBOW KkucioTe. CHIIMKATHI, X UCIOJIBb30BaHUE B OBITY, MEIAHWIIMHE, MTPOMBIIIICHHOCTH.
Baxmueiliime crpouTenbHble MaTepHaibl: KE€paMHUKa, CTEKJIO, LIEMEHT, OETOH, >KelIe300€eTOH.
[TpoGyieMbl 0€301aCHOTO UCITOJIB30BAHUSI CTPOUTENBHBIX MaTEPUATIOB B IOBCEHEBHON KU3HU.

XUMHUECKUN HKCHEPUMEHT: H3ydeHHEe OOpa3lloB HEOPraHMYECKHUX BEIIEeCTB, CBOWCTB
COJITHOM KHUCIJIOTBI; MPOBEIEHUE KAaYECTBEHHBIX pEaKUMUi Ha XJOPUI-MOHBI U HaOII0/IeHHE
NPU3HAKOB MX MPOTEKAHMs, OMBITHI, OTpaXkaloliyue (QU3MUECKHe W XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); 03HAKOMJIEHHE C
o0pa3iaMu XJI0pUI0B (TATOT€HUIOB); O3HAKOMIIEHHE C oOpa3liaMu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXHO HCITOJIb30BAaHUE BUIECOMATEPHUATIOB); HAOIIOJEHUE TIpollecca OOyrMBaHUS caxapa
NOJ JIeMCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; H3yYeHHE XHWMHYECKUX CBOWCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, IMPOBEIECHHWE KAaueCTBEHHOM peakIUu Ha cylab}ar-uoH u
HaOJroleHne Tpu3HaKa e€ NMPOTEeKaHUs; O3HAKOMIIEHHE C (PU3MUECKMMH CBOMCTBAMHU a30Ta,
dbochopa W uX coeauHEHUN (BO3MOXKHO HCIIOIB30BAHKME BHJACOMATEpUAIOB), oOpazmamMu



a30THBIX M (OChHOPHBIX yIOOpEHMI; TMONydYeHHe, coOMpaHue, pacro3HAaBaHWE M HW3YUYCHUE
CBOICTB aMMHaka; MPOBEJEHUE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHUA U ¢ocdar-uoH u
M3YyYeHHE MPU3HAKOB UX MPOTEKAHMsI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI
C MeZ1bl0 (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUAJIOB); U3yUEHHE MOJIeNIEH KPUCTAIUNIMYECKUX
pemérok anmasa, rpadura, Qymnepena; o3HaKOMIIEHHE C MPOIIECCOM aJCcOPOIMH PaCTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VYIIEM W YCTPOMCTBOM MPOTUBOrasza; IOJydyeHue, coOupaHue,
pacro3HaBaHUe U U3yYEHUE CBOMCTB YIJIEKHCIIOTO T'a3a; IPOBEICHUE KaYECTBEHHBIX PEaKINii Ha
KapOOHAT- U CUJIMKAT-UOHBI U M3YYCHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHUE C MPOAYK-
Uell CUJIMKAaTHOW NPOMBIIUICHHOCTH; pEIIeHHe OSKCIEPUMEHTANbHBIX 3a/Jad [0 TeMe
«BaxkHenmme HeMeTaluIbl U UX COCIUHECHUS».

Metasibl M X COeIMHEHUS

OOmias xapakTepUCTUKA XUMHUYECKHUX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUM HUX
nosnoxkeHus B [lepronuueckoit cucteMe xumuueckux sneMenToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAJUIMYECKas KpUCTAJUTMYECKas
pemérka. DIEKTPOXUMHUUECKUHM psif HamnpshkeHui MertamioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOTy4YeHHsT MeTaioB. [IoHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[lenouynsle MeTasuibl: mojoxkeHue B llepuoanyueckoil cucteMe XUMHUECKUX 31eMEeHTOB [l
N. MenneneeBa; CTpOCHHE MX aTOMOB; HaxOXKJE€HUE B mpupojae. Ou3nveckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAIOB U UX COCTUHEHUM.

[lenoyHO3eMeNnbHbIE METAIIIIBI MATHUN U KaJbIHii: nonoxxenue B [lepuoauyeckoii cucreme
xumudeckux 3iemeHToB . M. MenpeneeBa; cTpoeHHME MX aTOMOB; HaxO0XXJICHUE B MPUPOJE.
Ou3nyecKkue U XUMHUYECKHE CBOICTBAa MarHus M Kanblius. BakHeilne coeTuHEHUS KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnmoMunuii: nonoxkeHue B Ilepumogmyeckoil cucrteme xumuyeckux osnemeHtoB J[. .
MenneneeBa; cTpoeHUE aToMa; HaXOXIAeHUE B npupojie. Puznueckue U XMMHYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA AITFOMHHHSL.

Kenezo: mnomoxenue B Ilepumommueckod cucrtemMe Xumuyeckux dnaemeHtoB JI. U
MeneneeBa; CTpO€HHE aTOMa; HaxoxaAeHHe B npupoae. dusznueckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, rujapokcunbl u conu skenesa(Il) m xenesa(lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

XUMHUYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C o00pa3laMd METajjloB M CIUIaBOB, UX
bu3MYECKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3WU METaNIOB  (BO3MOKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJbIIMS U HATPUs
C BOJIOH (BO3MOHO MCIOJIb30BAaHHE BUIEOMATEPHATIOB); HCCIIEI0BAHNE CBONCTB KECTKON BOJIBI;
mpoiiecca TOpPEHHUsl >Kele3a B KHUCIOpojae (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIIUi HAa MOHBI (MarHus, KaJbIIHsl, aTIOMUHUS, ITUHKA,
xkeneza(H) u xenesa(lll), meau(H)); maGmrogeHue M oOmnucaHue TMPOILIECCOB OKpaIIMBAHUS
IUIAMEHU MOHAMU HATPHsl, Kalus U Kaublus (BO3MOKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB);
uccieaoBaHre aMm(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THAPOKCUJA IIMHKA; PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BaxxHelme MeTalibl U UX COSAMHEHUS».

XuMus M OKpYyKaoLias cpeaa

HoBble Marepuanbsl u TexHojoruu. BemiectBa M maTepuanbl B TMOBCEAHEBHOM KU3HU
YyenoBeKa. XUMUS U 3710poBbe. bezonacHoe ncmonp30BaHUE BEMIECTB M XUMHUUECKUX PEaKIIUid B
OpiTy. [lepBas moMomIb MPU XUMHUYECKHUX O0KOTax M OTpaBieHUAX. OCHOBBI IKOJIOTHYECKOU
TPAaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKpYyXKarolieh cpenpl (mpeaenpHas AOMmycTUMast
koH1eHTpanus Bemiects — [1/IK). Ponb XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOJOB (Yroiib, MPUPOAHBIA Ta3, HE(PTH), TPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIUIEHHOCTH.

XUMHUYECKUN DKCMIEPUMEHT: U3YYCHHE OOpa3IlOB MaTepUajioB (CTEKIJIO, CIUIaBbl METAJIOB,



HOJMMEPHBIC MAaTEPUAIIBI).

Me:xnpeamerHblie CBA3H

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3Yy4EeHMHM XUMHUHM B 9 Kilacce OCYLIECTBISAETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHSATHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU U151 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'0 [IUKIIA.

OO0ue ecTecTBEHHO-HAYYHBIC TIOHATH: HAy4YHBIN (pakT, rUNOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, Kiaccu(uKauus, MEepUOJUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBL.

@dusmnka: Marepus, arToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKHA 3apsil, MPOBOJHUKH, MOJIYIPOBOTHHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, T€JNO, 00bEM, arperaTHOe COCTOSHHME BEIIECTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

Buonorusi: ¢orocunTes, ApIxaHue, Ouocdepa, IKOCUCTEMa, MHHEpAJIbHBIC YHAOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE TOPOIBI, MOJE3HBIE HMCKONAeMbIe,

TOILJIMBO, BOJIHBIE PECYPCHI.
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