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2. llosscHUTETbHAA 3aMINCKA
Hannas mporpamma npeanaznadera s yqammxcs [ KOY VP «lllkoma No47»
Hannas pabodas mporpaMma cocTaBlieHa B COOTBETCTBHH CO CIEIYIOIIUMHU JOKYMEHTAMHU:
3akoHOM PDNe273 «O6 obpazoBanuu B Poccuiickoii ®enepanumn» ot 29 aexabps 2012 rona,
- TpeboBanusmMu DepepanpHoro ['ocymapcTBeHHOro 0o0pa3oBaTENBFHOTO CTAHAAPTAOCHOBHOTO OOIIETO
00pazoBaHwus;
- DepnepanbHBIl TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO OOIIET0 0O0pa3oBaHMS
(ITlpuka3z Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM
roctanmn Poccntickoit @enepanun 05.07.2021 1.)
-CaHUTapHO-3MIUIEMHIOIOTHYECKE TPEOOBAHHUS K OpPTaHM3alUAM BOCIUTAHHUS M OOYYEHHsS, OTABIXA H
o3mopoBieHuss gaered u  monoaexku. Canurtapubie mpaBuia CII  2.4.3648-20 yTBepKICHBI
noctanoByieHreM Ne28 ['1aBHOTO rocy1apcTBEHHOro caHuTapHoro Bpada PD ot 28.09.2020 r.
- [IpaBoycTaHaBIMBAIOMIMMA JOKYMEHTAMH U JIOKATbHBIMA HOPMAaTHBHBIMU aKTaMH:
- YcraBom 'KOVY VP «lllkoma Ne 47;
- Tonmoxenuem o ¢opmax, MNEPUOTUYHOCTH, TOPSIKE TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH |
MIPOMEXKYTOUHOU aTTectarun odydatomuxcs B O0;
- [lomoskeHneM 0 BHYTpeHHEH CHCTeMe OLIEHKH KadecTBa 00pa30BaHUS;
- [lonoxennem o popmax o0ydeHus
U periIaMeHTHPYEeT TOPSAO0K Pa3padOTKH 1 peann3auy padodux MporpaMM Ie1aroros.
PaGouas mporpamMma 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIEr0o OOpa30BaHMs COCTAaBICHA HA OCHOBE
TpeboBanuil K pe3ynbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMBl OCHOBHOTO OOIIETO
oOpa3oBaHHs, NpeACTaBIeHHBIX B DelepanbHOM TOCYAapCTBEHHOM 00pa30BAaTENbHOM CTaHJApTe
OCHOBHOTO 001II[eT0 00pa3oBaHus, ¢ yUETOM paclpepeTEHHbIX M0 KJIaccaM MPOBEPSEMBIX TpPeOOBaHUH K
pe3yibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs W
JJIEMEHTOB COJIEPXKAHMUs, MPEJCTABICHHBIX B YHHUBEPCAILHOM KOAM(DUKATOpPE MO XUMHHU, a TaKKe Ha
ocHoBe lIpumepHO TporpaMMbl BOCHUTAHHSA OOYYAIOMIUXCS TPH TOIYYSHHH OCHOBHOTO OOIIEro
obOpazoBanns u ¢ ydérom KoHuenmwm mnpernomaBaHusi ydeOHOTONpeaMeTa
«Xumus» B oOpa3oBaTeibHBIX oOpraHusaiusx Poccuiickorn ®denepanuu, peaau3yrOIIUX OCHOBHBIC
o0mieoOpasoBaTenbHbIe TporpaMMel (yTB. Pemmennem Komnerun Munnpocsemenust Poccuu, mpotokoi ot
03.12.2019 NIIK-48H).
Oomme neau npu noaydyennn 00O ¢ yuyeToM criennpuku Y4eOHOro mpeaMera
XUMHS
K HampaBiieHHIO TIEpPBOCTEIIEHHOW 3HAYMMOCTH TIPH pealln3allii 00pa30BaTeNbHBIX (GYHKIUH mpeaMera
«XUMHS» TPAIUIMOHHO OTHOCIT (HOPMHUpPOBAHUE 3HAHMKA OCHOB XMUMHYECKOH HayKW Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MIPAKTHUECKOM NeATENFHOCTH YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHl. 3agada TpeaMeTa COCTOUT B ()OPMUPOBAHUM CHCTEMBI XUMHUYECKAX 3HAHWHA —
BaXHEHIINX (PAKTOB, TOHATHHA, 3aKOHOB W TEOPETHYECKHX IMOJIOKEHUH, ITOCTYIMHBIX 0000IIeHm
MHPOBO33PEHYECKOr0 XapakTepa, sA3blKa HAyKH, 3HAHUM O HAy4YHBIX METOJAaX W3yYEHHs BELIECTB U
XUMHYECKHAX pEeaklui, a Takke B (OPMHUPOBAaHWU M PA3BUTUM yYMEHWUH M CIIOCOOOB JEATEIHHOCTH,
CBS3aHHBIX C IUIAHUPOBaHWEM, HAONIONEHWEM W TPOBEJIEHHEM XHMHUYECKOIO0 JKCIepUMEHTA,
COOJTIOJICHUEMTIPABIIIOE30TT1aCHOT 000 paIIeHUSICBEIIECTBAMHUBIIOBCETHEBHOKU3HH.
Hapsiny ¢ aTuM 1ienu u3ydeHust npeMera B IporpaMMe YTOUHEHbBI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOTrO 0o0mero oopasoBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAYMMOMN
NpU3HAETCS HAIMPaBICHHOCTh OOy4YeHMs Ha Pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH, (HOPMHpPOBaHUE €&
UHTEINIeKTa W o0med KymbTypbl. OOydeHHWEe YMEHHIO YYUTBCS W TPOJIOJDKATh CBOE OOpa3zoBaHUe
CaMOCTOSITETIbHO CTAHOBUTCS OJHOM M3 BaKHEHIINX (PYHKUMH yueOHBIX MPEIMETOB.
B cBs3M ¢ 3TUM IIpHM M3y4YeHHMHU TpeAMETa B OCHOBHOM WIKOJIE JOMHHHpYIOIIEE 3HaYeHHE MPHOOpeNn
TakWe IeNd, Kak:

- (hopMHUpOBaHE WHTEIUIEKTYATBHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSITUIO DPELICHWH, CIIOCOOHOW aganTHUpoBaThCs K OBICTPO
MCHAIOUIUMCS YCJIIOBHAM KHU3HU,

— HaIpaBJICHHOCTb O6y‘ICHI/I$I Ha CHUCTEMATHYCCKOEC an06meHHe ydamuxcs K
CaMOCTOSITETIbHOM T103HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HAaHUsS, (OPMHUPYIOLINM
MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUH;
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— o0ecrieyeHue YCIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYAIOIIMMHUCS OIBITa
pa3HOOOpa3HOl /EATENbHOCTH, TO3HAHWS W CaMOTIO3HAHWS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHNE JIJIS1 PA3TIMYHBIX BUIOB ACATEIHHOCTH;

- ¢dopmupoBaHue YMEHHH OOBSICHATH M OLICHWBATh SIBICHHA OKPYXKAIOLIET0O MHpa Ha
OCHOBAaHWY 3HAHUH U OMBITA, TOJTYYCHHBIX TPHU U3YYCHUH XUMUH;

- (hopmMupoBaHue y 00y4JarOMMXCsl TYMAaHHCTUIECKUX OTHOIIECHUH, TOHUMAaHUS IIEHHOCTH
XUMHAYECKUX 3HAHWUU Uil BHIPAOOTKH 3KOJOTHYECKU IEeNecO00pa3HOro MOBEeNEHHS B OBITY U TPYIOBOH
JESITeIbHOCTH B LIENAX COXPAaHEHHsI CBOETO 3I0POBbS U OKPY>KaIOLIeH IPUPOTHON CPEIbI;

- pa3BHUTHE MOTHBAIUHU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO i CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY TPOGWIS U
HaNpaBJICHHOCTH AajbHEHIIET0 00yUeHHSI.

OO0mras XxapaKTepuCTHKa YIeOHOTO IpeaMeTa, KOPPEKIIMOHHOTO Kypea;
Bxman yuebnoro mpeamera «XWMHS» B JOCTH)KCHHE Ieled OCHOBHOTO 0O0mero oOpa3oBaHUS
00yCJIOBIEH BO MHOTOM 3HAYCHHEM XMMHUYECKOW HAyKH B MO3HAHUHM 3aKOHOB NPHPOJBI, B Pa3BUTHH
MPOU3BOJUTENBHBIX CUJI OOIIECTBA U CO3/IaHUH HOBOH 0a3bl MaTepUabHON KYJIbTYPHI.
XuMHUS Kak DIIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK pacIpOCTpaHHWIa CBOE BIWSHHE Ha BCce 00OIacTH
YEIIOBEYECKOTO CYIIECTBOBAHUS, 3a/lajla HOBOE BHJCHHE MHpPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHPOBOU KYJIBTYPBL, HEOOXOJMMBIM YCI0BUEM JKU3HU o01ecTsa:
3HAHUEXVUMHHCITYKUTOCHOBOIIIIsI(hOpMUPOBAHUIMUPOBO33PCHUAUEIIOBEKA, ETOTIPEICTABICHIOMATEPHAIT
PHOMEIMHCTBEMHpPA; BAXKHYIO  POJb  HUTpaloT  (QopMHpyeMble  XHMHEH  TPEICTaBICHUS O
B3aI/IMOHpeBpaIlICHI/ISIXC-)HepI‘I/II/II/IO63BOHIOLII/II/IBCHIGCTBBHpI/IpOILC;COBpeMeHHaSIXI/IMI/ISIHaHpaBHCHaHapeHIC
HUETJI00aJIBHBIXITPOOJIEM YCTOHYUBOIO pa3BuTus YeJIOBEYECTBA —
CBIPBEBO,PHEPT e THYECKOM, TUIIIEBOMIIKOIOT HUECKOMOE30TaCHOCTH, TPOOIIEM3IPaBOOX PAHECHUSI.
B YCIOBHUAX BO3PACTAIOUICTO 3HAYCHHA XUMHU B KH3HU O6HI€CTB21 CYIIECCTBCHHO ITOBBICHUJIACH POJIb
XMMHUYECKOTO 00pa3oBaHus. B IuiaHe conuanu3aniy OHO SIBJISIETCS OJHUM M3 YCIOBUH (YOPMHUPOBaHUS
WHTEIUIEKTa TUIHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.
CoBpeMEHHOMY 4YENOBEKY XHUMHUYECKHWE 3HAHWUS HEOOXOMUMBI IS MPHOOpETeHHsS OOIIeKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTO0Opa3HOM
JKU3HU OOIIECTBA, /ISl OCO3HAHUS BAXKHOCTH PA3yMHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U 3IIOPOBBIO
JIPYTHX, K OKPY>KaIOIIel MPUPOIHON cpesie, A TPaMOTHOTO TTOBEJSHHSI IIPH HCIIOJIb30BaHUH Pa3IMIHbIX
MaTepuaioB 1 XUMUYCCKUX BCUICCTB B HOBCGI[HGBHOﬁ KHU3HU.
Xumuueckoe oOpa3oBaHHe B OCHOBHOW IIIKOJIE SBISiETCS 0a30BBIM 10 OTHOIIEHHIO K CHCTEME OOIIero
XUMHYECKOTO oOpa3zoBaHus. [1lo3ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT MPHUCYIIHe
o01IeMy XUMHUYECKOMY OOpa30BaHUIO KIIOYEBbIe IIEHHOCTH, KOTOPBIE OTPa)KalOT TOCYJapCTBEHHBIC,
OOIIIECTBCHHBIC U HMHIUBUAYaJIbHBIC MOTPEOHOCTH. DTHUM OIPENEISICTCS CYIIHOCTh OOIIEeH cTpareruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHS 00yUJaIONINXCS CPEICTBAMH YIeOHOTO peaMeTa« X uMHS.
Nzydenue mpenmera: 1) crmocoOCTBYET peau3aiui BO3MOKHOCTEH ISl CaMOPa3BUTHS M (HOPMUPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 00Ied u QyHKIMOHATBLHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ] B (hOpMHUpOBaHUE
MBIIUIEHHS W TBOPYECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HMX CaMOCTOSITEIHHOW Yy4eOHOU
JIEeSATEIIbHOCTH, JKCIEPUMEHTANFHBIX ¥ HCCIENOBAaTENLCKUX ~ YMEHHH, HEOOXOIMMBIX Kak B
TIOBCEJIHEBHOW JKM3HW, TaK M B MPOMECCHOHANBLHOW JEATENLHOCTH, 3) 3HAKOMHUT €O CHEeIH(UKO
Hay4YHOI'O0 MBINIJICHUA, 3aKJIaAbIBACT OCHOBBI IECJIOCTHOI'O B3IJIsAJa Ha €AWMHCTBO IPHUPOJAbI U YCIOBCKA,
SBJISIETCSl OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUN €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH MOJPOCTKOB; 4)
CHoco0CTBYeT (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJIE,
K 4eJIOBEKY, BHOCUT CBOW BKJIaJl B KOJIIOTHYECKOE 00pa30oBaHUe NIKOJIHHUKOB.
HazBannble HampaBieHuss B 0OyUYeHHH XMMUHM OOECIIEUMBAIOTCS CIEHU(HUKON COAep)KaHHs MpenMera,
KOTODPBIM SIBJIAETCSI MENaroruieckyd aJanTHPOBaHHBIM OTpakeHHeM Oa30BOM HAyKd XUMHHM Ha
ONpEEeNEHHOM dTalle €€ pa3BUTHS.
Kypc XvMuUM OCHOBHOH IIKOJIbI OPUEHTUPOBAH HAa OCBOCHHE OOYYAIONIMMUCS OCHOB HEOPraHWYECKOU
XUMHHU M HEKOTOPBIX MOHATHH M CBEACHUH 00 OTAEIBHBIX 00BEKTaX OPraHMYeCcKOil XUMHUH.
CrpykTypacojiepx)anusnpeaMeTachopMUpOBaHAHAOCHOBECHCTEMHOTOITOIX0/1akeron3ydennto. Conepxan
HECKIaAbIBACTCAN3 CHUCTCEMBI MOHATHHA O XUMHYECKOM DJJIEMEHTE U BCIICCTBE U CUCTEMBbI MOHATHH O
XUMUYecKoil peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHW30BaHbI M0 MPUHLIMUITY M1OCIEI0BATEIBHOTO
pa3BUTHA 3HaHUI HA OCHOBE TEOPETUYECKUX IMPEICTABICHUI pa3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4eHHs KaK OCHOBBI BCEro ecTecTBO3HaHuA, ypoBHs llepuoanueckoro 3axona JI.M.MeHneneeBa kak
OCHOBHOTO 3aKOHa XHMHH, YYEHHS O CTPOCHHH aTOMa M XHMUYECKOH CBS3M, TMPEICTaBICHUH 00
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3NEKTPOJINTUUECKON TUCCOLMAIINM BEUIECTB B PacTBOpax. TeopeTHUeCKUe 3HaAHHUS paccMaTpHUBAIOTCA Ha
OCHOBE 3MITMPUYECKHU MOIYYEHHBIX M OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCA I1OCIEIOBATENBHO OT OJHOIO
YPOBHA K JpYroMy, BBINONHSS (QYHKIMM OOBSICHEHHS M TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MMPUMEHEHUS U MOJTyUYEHUS U3y4aeMbIX BELIECTB.

Takast opraHuzanusi COJEpXKaHUSI Kypca CHOCOOCTBYET MPEACTABICHUIO XUMHYECKOH COCTaBIISIOLICH
HAY4YHOM KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOW Hpuponbl. TeM caMbIM 00eCHeunBaeTCsi BO3MOKHOCTh
(dopMupoBaHUs Y 00yUYaromnXcsl IEHHOCTHOTO OTHOIICHHSI K HAYyYHOMY 3HaHUIO U METO/aM MO3HAHMUS B
Hayke. Ba)kHO Takxe 3aMeTHUTh, YTO OCBOCHHE COJAEPIKaHUS Kypca MPOUCXOTUT C IMPUBIEUYEHUEM 3HaHUHN
U3 paHee U3y4eHHBIX KypcoB: «OKpyxkamui  Mupy», «buonorus. 5—7 xnacce» u «Pu3mnka. 7 Kjaacey.
BaxxHpIM acniekToM u3ydeHus mnpenmera «Xumush» ans obydarommxcs ¢ PAC sBnsercst pasBuTHe HX
YKU3HEHHBIX KOMIETCHIMN. 3HAHUS U YMEHHUS, POPMHUPYEMBIE Y 00YUalOIUXCsl IPH U3YUYECHUH XHUMHUH, BO
MHOTOM OCHOBaHbl Ha HAOJIOAEHUM M 33 XMMHUYECKHUMH IIpoleccaMH, HaOJII0NaeMbIMH B peabHOM
JKU3HH, a TAKKE UMEIOT HE TOJIBKO TEOPETUUECKYIO, HO U IMPAKTHUECKYIO HAPABIEHHOCTb, PEATU3YEMYIO
B YPOYHOH M BHEYPOUYHOH AEATENFHOCTH 4Yepe3 BBIMOJHEHHE JTa0OPaTOPHBIX HCCIENOBAHUH, OMIBITOB,
OKCIICPUMCHTAJIBHBIX I/ICCHGI{OBaHHﬁ u ap. Bce »TO 103BOJSIOT HMCHONL30BAaTh M pacmmpAaThb
WHINBHTyalbHBIN ONBIT oOy4atomerocs: ¢ PAC u omupaThest Ha IPaKTHYECKOE TPUMEHEHHUE TTOTYIeHHBIX
3HAHUU U YMEHUU B KU3HU.

Onucanue Mecta y4eOHOI0o peagMeTa, KOPPEKIUOHHOI0 Kypca B y4eOHOM IIaHe.

B cucreme obmero obpasoBaHusi «XHUMUSD» MPU3HAHA O0s3aTENBHBIM yUEOHBIM TPEAMETOM, KOTOPBIN
BXOOUT B COCTaB HpCI[MGTHOfI obmactu «ECTCCTBCHHO-HaquBIC mpeaAMEThbD).

Jlns kaXkoro Kiacca MpelyCMOTPEHO pe3epBHOE yueOHOEe BpeMs, KOTOPOE MOXKET OBITh MCIOJIb30BAHO
Y4aCTHUKaMHOOPa30BaTEIbHOr OIPOLECCaBLUEIIXPOPMUPOBAaHUABAPHATHBHONCOCTABIISIOLICH
coneprKaHus KOHKPETHOM paboueii IIPOTPaMMBI. IIpu 3TOM
o0s3aTenpHas (MHBApHAHTHAS )9aCThCOACPKAHUATIPEAMETA, yCTAHOBIICHHAsTIPUMEPHOpaboueinporpamMm
OI1,UBPEMSI,0TBOAMMOE Ha €€ U3y4eHHE, JOJKHBI ObITh COXPAaHEHBI MTOJIHOCTHIO.

B crpykType mnpumepHO#l paboueil mporpamMmbl Hapsy C TIOSCHUTENBHOW 3amUCKOW BBIIEIICHBI
CJIEYIOIINE pa3ebl:

- IUTaHUPYEMBIE PE3YJIbTaThl OCBOCHHS YUEOHOTO IpeaAMeTa «XUMHS» — JIMIHOCTHBIE, METalpeIMETHBIE,
NPEIMETHBIE;

- coJlepkaHue y4eOHOoro mpeamMeTa « XUMHsD) 110 ToaM 00yUueHus;

- TNpPUMEpPHOE TEeMaTH4eCKOe IUIAaHMPOBAaHME, B KOTOPOM JETAJIM3UPOBAHO COJEpIKAaHUE KaxkOoi
KOHerTHOI‘;I TEMBbI, YKa3aHbl KOJJMYECTBO 4aCOB, OTBOAMMBIX Ha eé HU3YUYCHHEC, 1 OCHOBHBLIC BUBI yqe6H0171
JeSITeIbHOCTH YYeHHKa, (OpMHUpYEeMble NPH H3YYEHHHM TEMbl, NPUBEAEH IEPEUYCHb JAEMOHCTpALMH,
BBITIOJIHACMBIX YUYUTCIIEM, U IEPCUYCHb PCKOMCHAYCMBIX na60paT0pme OIIBITOB M MPAKTUYCCKUX pa60T,
BBITIOJIHACMBIX YUallIUMUCH.

HopMmaTuBHBIii CPOK 0CBOeHMsI IPOrpaMmsbl 3 roaa.

3 IIcuxoJioro-negarornyeckne 0COOEHHOCTH 00YHYAIOIIUXCH ¢ PACCTPOIICTBAMU AyYTHCTHYECKOT0
cIeKTpa.

Oco0eHHOCTH IMOLMOHATBHO-BOJIEBOI M JINYHOCTHOM cepbl

B nepByto odepens y ooyugarorierocs ¢ PAC oOpaiaet Ha ce0si BHUMaHUE HU3Kas CTPECCOYCTONUNBOCTD,
CBSI3aHHAS C HAPYLIECHHEM CaMOPETyJISLHUH, TPYIHOCTSIMA KOHTPOJISI SMOLMI U UMITYJIbCUBHBIX TIOPHIBOB.
OTr 0cOOEHHOCTH SAPKO MPOSBISIOTCS MPH M3MEHEHUH MPHUBBIYHON CHUTYaIlUH, YTO SIBISIETCA JJIS1 TAKOTO
00y4aloIerocsi CTPECCOreHHBIM, HAIIpUMEp, NMPH M3MEHEHUH MPHUBBIYHOTO PACIUCAHHS YPOKOB, 3aMEHE
yuuTens. OTO NPUBOIUT K MOSBJICHUIO TPEBOTH, C KoTopoi oOyuaromuiics ¢ PAC He MOeT cripaBUTHCS
CaMOCTOSITEIBHO.

K Ttomy xe y oOywarommuxcs ¢ PAC cHmkeHa CmOCOOHOCTH OPHEHTHPOBATHCS B COOCTBEHHBIX
SMOLMOHAIIBHBIX COCTOSHMSAX, MIO3TOMY TPEBOTa MOXET CTAHOBUTHCS T€HEPAIM30BAHHON M MPUBOAMTH K
a(GEeKTUBHBIM BCIBIIIKAM MM HAPACTAHUIO CTEPEOTUITHH.

Yactp obyuaronuxcst ¢ PAC oveHb MyriuBBl M TIOCTOSIHHO OOpamaroTes 3a MOJUIEPKKOM K 3HAYHMBIM
B3POCITBIM.

VY obyuaromuxcst ¢ PAC apko NposIBISIOTCS CTpEMIICHUE K MOCTOSIHCTBY W HEJOCTaTOYHAs THOKOCTH BO
B3aUMOJIEUCTBUM CcO cpellod. OHM HE TONBKO CTPEMSATCS HMCIIOJIb30BaTh COOCTBEHHBIE CTEPEOTUIIHBIE
(GopMBI OBEIEHNS, HO ¥ MOTYT TPeOOBATh 3TOTO OT APYrHX aeTei. IIocKombKy 3a4acTyro 00ydaronecs
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¢ PAC c TpyzoMm MOHMMAIOT OPYrux JIOJEH M JIOTUKY WX MoBeldeHHs, oOydaromuiics ¢ PAC moxer
TPOMKO BO3MYIIATHCS] HapylIEHHEM NpPaBHUJI MOBEICHUS B KJacce OPYTUMH IETbMH, AEaTh 3aMEUYaHUs
YUHUTEIIO BO BpeMsl ypoKa.

VYV nerelr n noapoctkoB ¢ PAC BO3HMKarOT CIOKHOCTH B MOHMMAaHUU M YCBOGHHH MOPANBHBIX HOPM
oOmiecTBa, OCOOEHHO HEMHUCAHBIX, NPUMEHEHHWE KOTOPBIX 3aBHCHUT OT KOHKPETHOM CHTyanmuu. Y
oOyuaromuxcsi ¢ PAC cHmKeHBl colManbHble MOTHBBI B HOBEACHUH, IOITOMY 4acTO HAOIIOAAOTCS
cnenr(uvecKue, B TOM YUCIIe HeraTUBHBIE, PEaKLMK Ha MOXBAY WM HaKa3aHHE.

Y oOyuatommmxcst ¢ PAC 3HaunTensHO HapylIaeTcs pPa3BUTHE CaMOCO3HAHHs, HCKaKEH YpPOBEHBb
OpuTsI3aHUd M caMooleHKH. HemocraTouHass KpUTHYHOCTH K Ppe3yJbTaTaM CBOEH IESTEIbHOCTH, K
OIICHWBAaHWIO CBOMX JOCTIDKEHHH W HEyJdad MOXET CTaTh MPUYHHOM TOro, 4to oOywarormmiics ¢ PAC
XO0YeT BO BCEM OBITh MEPBBIM M MOJYYaTh TOJBKO OTJIMYHBIC OLCHKH HE3aBUCHMO OT OOBEKTHBHBIX
obcrostenscTB. B aT0M cutyarnu y o0yvaromuxcsi ¢ PAC gacTo MOABISIOTCS HEBPOTHUYECKUE PEAKIIUU
Ha Heynady. OHHM MOTYT CHJIBHO pacCTpauBaThCs U IUIAKAaTh WIM KpUYaTh M BCTYHAaTh B KOH(JIMKTHI CO
B3pOCIBIMU U CBEPCTHUKAMHU, JOKa3bIBas CBOE MEPBEHCTBO WJIU MEPEKHUBAsI HEYJauy B UTPE.

VY oOyuarommxcsi ¢ PAC HabmiomaroTcsl CIOXHOCTH B (DOPMHPOBAHHH MOTHBAIIHOHHO-CMBICIIOBON
coepsl. [Ipexne Bcero 3To CBsI3aHO C OrPAaHUUYECHHOCTHIO MHTEPECOB U CTEPEOTHIHOCTHIO, NPUCYIINMHU
BCEM ayTHUHBIM JeTAM. VX MOTryT MHTEpecoBaTh TOJBKO HECKOJIBKO TEM: AWHO3aBPBI, aBTOMOOMIIN;
oOyyaromuiics ¢ PAC MoxeT ObITh yBIIEUEH YHCIaMU WIH reorpadUuecKuMH KapTamud U T.0. Ho 3tm
CTCPEOTHIIHBIE HHTEPECHl OH HCIOJIB3YeT B KAadecTBE AayTOCTHMYJSIMM, HE HCIONb3yS HX IS
MPOJABMXECHHUS B OCMBICIICHUN NPOUCXOSIIETO M Ul Pa3BUTHs Bce OoJiee CIOXKHBIX M aKTUBHBIX (OPM
B3aUMOJICHCTBUS C OKpYXaromuM. M3-3a ocobeHHOCTeH M03HaBaTeIbHONH aKTUBHOCTH Yy OOYYaIOIIHXCS C
PAC BO3HHKAIOT CIIOHOCTHU TIPH (POPMUPOBAHUN YUeOHOH MOTHUBAIMU U YU€OHOM AEATEIbHOCTH.

Hapymienunsi KOMMYHUKAIUH U COLMATBHOTO B3aUMO/IEHCTBUS

OnHoii W3 Hambonee 3HAYUMBIX cdep, B KOTOPOW MpPOSBISIOTCS OCOOCHHOCTH KOMMYHHKALUH |
COIMaJbHOTO B3amMozeicTBus y oOyuatommxcs ¢ PAC, sBusercs cdepa commaabHOTO ITOBEACHUS.
[IposiBneHws] ayTHCTHYECKUX PAaCCTPOICTB B 3TOH chepe nmpucymu BeceM neTsMm ¢ PAC. ¥V oOygarommxcs
¢ PAC nabnromarorcst He TOJNBKO TPYJHOCTH B TOHMMAaHUH, YCBOCHHH COLMAIBHBIX HOPM M IPaBHI
nosenenus. Jaxe 3Has mpaBuia, oOyuatomuiics ¢ PAC 3avacTyio ycBamBaeT MX (OpManbHO, U €My
TPYZAHO NPUMEHSTh IpaBUiia aJeKBaTHO CUTYAlHU.

K navany oOyueHusI HA YPOBHE OCHOBHOI'O 00IIero oopa3oBanus, y ooydaromuxcs ¢ PAC o0bIuHO yKe
chopMupoBaHo 0a3oBoe y4yeOHOE TMOBEJACHHME, OHHM 3HAIOT OCHOBHBIC IIpPaBWJIA IOBEICHUS
00pa3oBaTeIbHOM OpraHu3aliy, HO UM TPYIHO TMOKO MCIOJIb30BaTh 3TH MPaBWIa B IIKOJBHOW >KHU3HU.
[Mpaktudeckun Bce oOyuatommecs ¢ PAC, ycmemHo 3aBepIIMBIIME YpPOBEHb HAYalIbHOTO OOIIETO
oOpa3oBanus, 00y4asich B Cpelie CBEPCTHHKOB, HauMHAIOT OOpallaTh BHUMAaHUE Ha JPYTUX JETCH U
IBITAIOTCA UM MoJpaxars. Ho HHOTr1a OHM KONHMPYIOT OBEIEHUE OITHOKIIACCHUKOB, HE IOHUMasl, YTO OHO
HE COOTBETCTBYET COLMAIBHBIM HOpPMaM B [JaHHOW cuTyauud. He MOHMMas JOTMKY IOBEIEHHS
OJTHOKJIAaCCHUKOB, oOydvaromiuiicsi ¢ PAC MOXeT 3MOIMOHATIbHO 3apakaThCs, MBITATHCS BKIIOYATHCS B
UTPY, PYKOBOJCTBYSCh BHEIIHMMH (HOPMaJbHBIMH MpaBWIaMH (HaImpuMep, XaoTHYHO Oeratb, He
MOHUMasL, YTO JIETH UTPAIOT B «JIOTOHSIUIKM»). A MHOTZIAa TaKO€ MOApPaKaHHE OKa3bIBAeTCs (POPMaIbHBIM,
TaKk Kak OH HE MOXET TMOKO pearmpoBaTh Ha curyanuio. Hampumep, obOydarommmiics ¢ PAC moxer
TOJHSTh PYKY, KOTJ/Ia YYUTENb ONpAIIUBAET KJIacC, HE 3Has OTBETA HAa BOIPOC, MPOCTO IMOTOMY YTO €ro
OJTHOKJIACCHUKH TTOTHUMAIOT PYKH.

BaxHOli uepTOl ayTHCTHYECKHMX PACCTPOWCTB SIBISIOTCS KadyecTBEHHbIE HapylleHHs B cdepe
COLMAJIBHOTIO B3aUMOJICUCTBHS.

B nepByro ouepenp oOpamiaioT Ha ce0s BHUMaHNE BBIPAXKEHHBIEC TPYAHOCTH B OOJIACTH YCTAHOBJICHUS U
NOJ/Iep’KaHus COLMAIBHBIX OTHOLICHWH. AYTHYHBIM JAETSAM M MOAPOCTKaM HE TOJBKO TPYIHO HadaTb
oOmienne ¢ IpyruM, 0cOOEHHO HE3HAKOMBIM, YEJIOBEKOM, HO ¥ TPYIHO MOJIEPKUBATh TAKOW KOHTAKT U
JlaKe 3aBepIIaTh €ro.

BonpmmacTBY 00y4atommxcs ¢ PAC c10xHO Ha4yaTh pasroBop Mo cOOCTBEHHON

WHUIMAaTHBe. B pa3roBope OHU 4Yallle BCEr0 MCIOJB3YIOT KOPOTKHE (pa3bl U OIHOCIOKHBIC OTBETHI Ha
BONPOCHI, WHOT/IA OTBEYAIOT OTCPOYEHO, TOCNE UIMTENbHON may3bl. OOywarommuiics ¢ PAC moxker
pasroBapuBaTh, HE TISS B CTOPOHY coOeceIHMKAa WM HaxoJsIch B nBmwxkeHnn. OOyuarormmmces ¢ PAC
TPYIHO TOIACPKUBATH TUAIOT JTUTEIbHOE BpeMs. [Ipy 3TOM OHHM CTPEMSATCS BBICTPOUTH KOHTAKT HA
OCHOBE COOCTBEHHBIX CTEPEOTHITHBIX MHTEPECOB M MPAKTHYECKU HE BOBIIEKAIOTCS B Pa3roBOp Ha ApPYyrue
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TEMBI, HE YMEIOT IMOJCTPauBaTHCS IMOJ SMOLMOHAIBHOE COCTOSIHHE COOECeJHHKa M BECTH IWAJIOT,
YUUTHIBas APYTYIO TOUYKY 3PEHUS.

Obyuatomemycsi ¢ PAC n1ocTaTouHO CI0XKHO YCTAaHOBUTH ONTUMAJIBHYIO IICUXOJOTHUYECKYIO TUCTAHIHIO
B COLMAJIbHOM B3auMojeicTBUH. OYeHb YacTO OH MpOSBISET ce0sl CIUIIKOM MPSIMOJWHEHHO |
Ha30MJIMBO, BBITJSIANT OYEHb HAaWBHBIM W MH(AHTHIBHBIM, BCE MOHUMAET CIMIIKOM OykBanbHO. EMy
NPAaKTUYECKU HEJOCTYIIHO IOHUMAaHHUE HESIBHO BBIPA)KEHHOI'O KOHTEKCTA M IEPEHOCHOI'O CMBICIIA.

Ecnu nns nereit Miaamiero Bo3pacta XapakTepHO OTCYTCTBHE B3IUISI/IA «TJla3a B IJ1a3ay, TO C BO3pacToM
oOyyaromuiics ¢ PAC MoxeT HauaTh MCTIONB30BaTh B3I I KOMMYHUKaud. Ho mpu 5ToM rinasHoe
MOBeIeHNE ocTaeTcs crennpuIHbIM: o0ydatommiics ¢ PAC uimu ObICTPO OTBOIUT B3I, «CKOJB3UTY IO
My coOeceIHNKa, WM MOYKET CIIMIIKOM J0JITO U MPUCTAJIbHO CMOTPETH B JIUIIO COOECEeIHUKA.
HerartuBHoe BnusiHIE Ha Pa3BUTHE COLMAIBHOTO B3aMMOAEHUCTBUS OKa3bIBAIOT TPYAHOCTH BOCIIPUSATHS U
SMOLMOHAJIPHON OLEHKH BBIPQKEHUS] JULIAa coOeceqHHKa ayTWYHbIMH JETbMH M IOIPOCTKAMHU.
Oo6yuaromuiicsi ¢ PAC MoXeT BbIpaXaTh TPEBOTY M YacTO 3aJaBaTh BOMPOC «THI HE CEPAMIIBCS?», TaK
KaK HE MOXKET MTPaBUWIBHO HHTEPIPETHPOBATH B Ipoliecce 00IIeHHUs HeBepOaTbHY0 HH()OPMALIHIO.

Takxe HapyIICHUs COIMAILHOTO B3aUMOJCHUCTBUS Y JieTeil U moapoctkoB ¢ PAC mposBistores B chepe
BepOaIpHON 1 HeBepOaThbHON KOMMYHHUKAITHIH.

[IpakTrueckn y Bcex obOyvaromuxcs ¢ PAC mMmeroTcs oCOOSHHOCTH PEYeBOTO Pa3BUTHS, KOTOPHIE
MPOSIBIISIIOTCS KaK B criennpuKe COOCTBEHHOW pedH, Tak U B clieliu(UKe TOHUMAaHUSI PeUH JPYTUX.

Haxe oOyuatommmecs ¢ PAC, umeromme (HopManbHO XOPOIIO PAa3BHTYIO pedb W OOJIBIION CIOBApHBINA
3amac, MMEIOT BBIPAKCHHbIE OCOOCHHOCTH PEYEBOrO pa3BUTHA. Y HHUX MOXET OBITh OIpaHHYCHO
IIOHMMAaHUEC pEYnu B CUIIY OCO6€HHOCT€I\/'I JIMYHOI'O OIlbITa W Y30CTHU CO6CTB€HHI>IX HWHTCPECOB.
[MpakTudecku y Bcex neted U nmoapoctkoB ¢ PAC HapymaeTcs pa3BUTHE KOMMYHHUKATHBHON (YHKIUU
peun. Y oOyuatomerocs ¢ PAC moxer HaOmromaTecsi ayTWYHAs pedb, KOTOpas HE HampaBieHa Ha
cobeceHUKa. DTO MOTYT OBITh MOHOJIOTM Ha TEMbI CBEPXIICHHBIX WHTEPECOB 00YYaIOIIErocs. 3a4acTyro
y HEero HaOJrofaeTcs MaHUIYJIMPOBAaHHE CIOBAMH M (pazaMH, 3XOJaJHMYHOE MOBTOpEHHE (parMeHTOB
CTHXOB U IIECEH, PEKJIAMHBIX JO3YHIOB U TEKCTOB.

Oo6yuaromemycst ¢ PAC TpyaHO BBICTPOHUTH Pa3BepHYTOE BHICKA3bIBAHHE, COCTABHUTH TOCIIEIOBATEIHHBIN
pacckas o ceOe MM MPOU30LIeIIINX ¢ HUM coObITHsIX. Ha ypokax eMy 4acTo OYeHb CI0KHO MepecKasaTh
TEKCT CBOMMH CJIOBaMH WJIM Pa3BEPHYTO OTBETUTH Ha BOIPOC, OBICTPO MOATOTOBUTH YCTHOE COOOILECHHE.
Obyuatomuecsi ¢ PAC oTBeyaroT OJHOCIOKHO, IIUTHUPYIOT YYE€OHUK WIIM MOBTOPSIOT CJIOBA YUUTEIIS.
OTmevaeTcs TEHIEHIUS OTBETa Ha BOIPOC MOBTOPEHNEM OOPAIIEHHOW K HUM PEYH.

O6yuaromuecs: ¢ PAC orpaHn4eHHO MCHIONB3YIOT B PEUM JTMUYHBIE MECTOMMEHHS, HHOT/Ia TOBOPST O cebe
BO BTOPOM HJIM TpeTheM Jinie. OHM yalle MCIOoIb3YI0T UMEHA, YeM MECTOMMEHUS, MOTYT IEPECTaBIsATh
MCECTOMMCHHA MECTaMU: HAIIPUMEDP, BMECTO «MOT» HCIIOJIB3YIOT MECTOMMCHUC «TBOM».

VY oOyuatomuxcs ¢ PAC yacto Hapymaercst npocoauka peun. Peusr oOydvaromerocs ¢ PAC MOHOTOHHA
WIN CKaHIUPOBaHA, OH MOYKET HE HCI0JIb30BATh BONPOCUTEIbHBIE HHTOHALIMY, [TOBBIILIATH BEICOTY rojioca
K KOHILLy ¢pa3bl. Peub MoxeT ObITH OUeHb OBICTPON MM, HAOOOPOT, 3aMeIeHHOH. YacTo HabIromaroTCs
BbIYYPHBIC, HCECCTCCTBCHHBIC WJINA cneumbﬂqecxne NEBYUYUC MHTOHAIIMN, HAPYIIACTCA IIJIaBHOCTH pPCUYU U
€e BHATHOCTb, 0COOCHHO B CHOHTAHHOW CUTYallUH.

XapaktepHelM Juis oOyuvatouuxcst ¢ PAC sBnseTcs TO, YTO 4YacTo B IPOLECCE pa3roBopa OHHU
HCIIOJIB3YIOT HEMOAXOAAUIYIO XECTUKYIIAINUIO: 3TO MOTYT OBITH ABUTATCJIIBHBIC CTCPCOTUIINU HIIU
BbIUypHBIE kecThl. Hepenko y oOyuatonuxcsa ¢ PAC Habmo1atoTcsi 0COOEHHOCTH MUMHUKH: JIUIIO MOXKET
OBITh aMUMUYHBIM, HANpPSHKEHHBIM WJIM, Ha00OpOT, MUMHMKAa MOXET OBITh CJIMIIKOM HHTEHCHBHOH,
HACBHIILIEHHOH Hea/leKBaTHBIMU TPHUMAaCaMH.

Taxoxe must odygarommxcst ¢ PAC xapakTepHO oueHb OyKBaahbHOE TOHUMAHHUE PEICBOTO BHICKA3BIBAHUS H
CBA3aHHBIE C O3THUM TPYAHOCTH IOHHUMAaHHA WHOCKAa3aHWH, IOCIOBHIl M TIOrOBOPOK, IOMopa. OJta
0CcOOEHHOCTH COXpaHsIeTcsl U y B3pocibIx Jiroaei ¢ PAC.

Oco0eHHOCTH KOTHUTHBHOM cepbl
WntenextyansHoe pazButre oOyuatomuxcs ¢ PAC oueHs cBoeoOpa3Ho u HepaBHOMepHO. HecmoTps Ha
TO, 9TOo B momymsimuu geteit ¢ PAC B 1enoM moka3aTeld WHTEUICKTa CHUKEHBI, Y YacTH JETEH
HWHTCIIJICKTYaJIbHOC Pa3BUTUC HpI/I6J'II/I)KaeTC$I K HOPMaTUBHOMY, @ B HCKOTOPLIX ClIydadX OTMCUACTCHA
BBICOKHI YPOBEHb WHTEJUIEKTYalbHOTO pa3BUTHA. TeM He MeHee, MCCIeOBaTeNH BBIACISIOT OCOOBIH
KOTHUTHBHBI CTWJIb JETEH C ayTU3MOM, CBS3aHHBIA IPEXKAE BCETO CO CHMKEHHEM BO3MOXKHOCTH
aKTHBHOW mepepabOTKM M HMHTerpamuu uH(opmanuu. Kpome 3TOro, MOXXHO OTMETHUTHh HapyIICHHE
MPOLIECCOB PAa3BUTHsI LENOCTHOTO ocMbicinenus. Hanpumep, netn ¢ PAC neMOHCTpUpPYIOT ycmexu B
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CKJIaJbIBaHIH KapTUHOK-Ta33510B. Ho mpu ckiaablBaHUM KapTHHKW OHH, B OTJIMYHME OT HEHPOTUIHYHBIX
JeTel, OpPUCHTUPYIOTCA HE Ha CMBICIT U300paKeHHUs, a HA KOHTYPBI OTACIbHBIX AeTaleH.

VY obOyuaromuxcsi ¢ PAC gacto Habnromaercss oueHb xopomiash MexaHumdeckas nmamsatb. OHH 0CcOOeHHO
yCIenmHbl B TexX cepax, KOTopble BXOAAT B 30HY uX HHTepecoB. OOyuwarommuiicas ¢ PAC moxer ¢
JIETKOCTBIO 3alIOMUHATH OOJIBIINE TEKCThI, My3bIKAJIbHBIE ()ParMEeHTHl WIIM TOYHO HAPUCOBATH 110 MaMATH
cinoxHbIi opaamenT. OOydatomuiics ¢ PAC MoeT 3HaTh Bce CTAHIIMHA METPO U C JIETKOCTHIO HAPUCOBATH
ero cxeMmy WJIN CKa3aTb, Kakoil ObLI JeHb Hedenu AJsl Jo00i matel kaneHaaps. O0ydatommiics ¢ PAC
MOYKET OBITh MY3BIKAILHO OJJapeH U MIMETh a0COIOTHBIHN CITyX.

Ho naxe y Tex ob0yuaromuxcst ¢ PAC, y KOTOPBIX HHTEIUIEKTYAIbHOE Pa3BUTHE MPHUOIIKAETCS K HOPME,
HaOJronaeTcs BBIPAKEHHAsT HEPAaBHOMEPHOCTb Ppa3BUTHUA ICHUXMYECKHMX (QYHKIMI M  HaBBIKOB.
Obyuatomuiicst ¢ PAC, KOTOpBIH 1EMOHCTPUPYET MOpa3UTEIbHBIE W OOIIUPHBIC 3HAHUS B OJHOM Y3KOM
001acTH, MOXET He 3HaTh CaMbIX IIPOCTHIX, JEMEHTAPHBIX, Beliel. Hanpumep, 3Has Bce Ha3BaHUsI MapoK
JIETKOBBIX aBTOMOOMIIEH, OH MOKET HETOYHO YIOTPeONIATh HAa3BaHUS MPEAMETOB ObITOBOM mocyasl. OH
MOJKET XOpOILIO WrpaTh B IIaxMaTbl W MPH 3TOM HCIBITHIBATH OTPOMHBIE TPYIHOCTH B MOHUMAaHUH
MMPUYINHHO-CJIICACTBCHHBIX CBsI3EH U II0CJIC10BATCIBbHOCTH CO6I>ITPII>1.

Hns Bcex oOywaromuxcst ¢ PAC xapaktepHbl MPOOIIEMBl OpPraHW3allid W KOHTPOJIS TPOU3BOIBHOU
nesitenbHOCTA. Y oOywarommxcsi ¢ PAC ormewaroTcsObicTpasi HCTOMIAEMOCTh B MPOHU3BOJIBHON
JEATENBHOCTH, TPYAHOCTH KOHILICHTPALIMH.

Oo6yuaromumcst ¢ PAC Tspkeno yaep)KMBaTh aKTHBHOE BHUMAaHHE JUIMTENhHOE Bpems. Taxke MOXXKHO
OTMETUTh NPOOJEMBI paclpelesieHHss W MepekiIoueHus BHuUMaHuA. C 3TUM CBSI3aHO TO, 4TO
obyyuaromemycsi ¢ PAC gacto ObIBaeT jierue BBIOIHUTH HHCTPYKIMIO B3POCIOT0 OTCPOUEHO WM TO, YTO
yacto oOydvaromemycsi ¢ PAC HyxHa OpraHusyromiasi MoMollb, JUIsi TOrO 4TOOBI HAYaTh BBIMOJIHECHUE
WHCTPYKIIUH WJIM TIEPEKITIOYUTRCS C OJHOTO 33JaHds Ha Japyroe. 3adactyio oOywarommiics ¢ PAC nHe
MOJKET BBITIOJHUTH XOPOIIO 3HAKOMOE €My 3a/JiaHHe, eCIM y 3aJaHus H3MeHeHa (opMa WM BBEICH
HOBBIU MTapaMeTp.

Oco0eHHOCTH OpTraHu3allui MPOU3BOIBHON JAesITeTbHOCTH Y oOydatomuxcs ¢ PAC Taxke mposBIsSOTCS B
TOM, YTO B3pOCIIOMY OYEeHb TPYAHO NpHUBICYb BHMMaHue oOyuaromerocs ¢ PAC B cutyauum ero
3aXBAYC€CHHOCTU CBEPXIUCHHBIMKU HWHTEPECaAMU WJIM B CUTyallud pa3BOpadyvBaHUsA CTCPCOTUITHOTO
MIOBEJICHUSI.

MHorue ucciemnoBaTelld OTMEYArOT OCOOEHHOCTH 3pHTEIbHOTO Bocmupusatus y gereir ¢ PAC. Yacto
obyvarommuecs ¢ PAC monp3yloTcsi HE LEHTpalbHBIM, a MepudepuveckuM 3peHueM. B cuiry
(hparMeHTapHOCTH 3PUTEILHOrO BOCHpuATHs oOydaromemycs ¢ PAC mpoie yBUAETh U 3allOMHHUTH
nenoctHell 00pa3. Takxe y obyuatomuxcs ¢ PAC Habmogarores TpyIHOCTH CKaHHUPOBAHUS OOJIBIIOTO
o0beMa 3puTeNIbHON HH(OPMAIINHY, M TIOSTOMY OHU 324acTyIO HE BHICTPaWBAIOT IIPOJAYKTHBHOU CTpaTETHH
1 00pabaThIBAIOT HHPOPMAITUIO XaOTHYHO.

Kak MBI yxe oTMevanu, Al ayTUCTHYECKUX PAcCTPOMCTB XapaKTEPHO HapylleHHe (yHKIHOHHUPOBAHUS
MO3HABATENLHON CQepsl, KOTOPOE COCTOUT B TOM, 4yTO oOywaromemycsi ¢ PAC TpyaHO axkTHBHO
nepepadareiBath uHpOpManuoo. [lo3TOMy MONy4YeHHbIE 3HAHUS W HABBIKM 4YacTO CTaHOBATCS
(bopManbHBIMH WIIM HCIIONB3YI0TCS oOy4atommmucs ¢ PAC B kauecTBe ayrocTumysinuid. @opmanuzanust
NOJYYEHHBIX 3HAHMH WM HABBIKOB NPUBOJUT K TPYAHOCTH MEPEHOCAa W HCIONb30BAaHHS YCBOCHHBIX
HABBIKOB W 3HAHWW B peajbHOW JKM3HM, MOMydeHHbIe 3HaHUS oOydarormmiics ¢ PAC He ucmonb3yer s
NPOJIBUKECHUSI B OCMBICJICHUHM OKpYKaromiero mupa. iMeHHo mo3roMy aisi obydaromuxcs ¢ PAC Tak
Ba)XHO Pa3BUTHE KU3HEHHBIX KOMIETEHIIMN U CBSA3b y4EOHOI'O MaTepualla C IUYHBIM OIIBITOM.

Takum 00pa3om, ¢ y4ETOM CTEIIEHN BBIPAKEHHOCTH TICUXO0JIOTO-TIeJarOTHYeCKuX 0COOEHHOCTEH, BApHUAaHT
1 amanTHpOBaHHOH OCHOBHOH 00pa30BaTeNbHONM MpPOTrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs
pekoMeHnyercst ansi Tex oOydatonmmxcsi ¢ PAC, ybe JNHYHOCTHOE, SMOLMOHAIBLHO-BOJEBOE U
MO3HABATENIbHOE pa3BUTHE CYIIECTBEHHO MPHONMKAETCd K PAa3BUTHUIO THIMYHO Pa3BHBAIOLIMXCS
CBEPCTHHKOB W COINOCTaBHMO C HUM. B 3TOoM ciydae, HeCMOTpS Ha ayTHCTUYECKHE PAaCCTPONCTBA,
oOygatommuiics ¢ PAC ycnemHo BKIO9aeTcs B OOmui 00pa3oBaTeNbHBIA MPOIECC, BBICTPAWBAET
NPOAYKTUBHBIE OTHOLICHMS C B3POCIBIMH WM CBEPCTHHKAMH, OCHOBBIBasCH Ha OCHOBHBIX HOpPMax H
mpaBujiax TIOBCACHUA, MAEMOHCTPUPYET VYCIIEXHU B JTOCTHXXCHHUU O6pa30BaTe.HI)HI)IX PE3YILTATOB.
Otnenpable  TpymHocTH ocBoeHmss AQOOII, Bo3HHKaromue wW3-3a HEPABHOMEPHOCTH ICHXHYECKOTO
pasButus oOywaromerocss ¢ PAC, He NpemnsTCTBYIOT OCBOCHHIO NPOIPaMMHOI0 MaTepuaja BO BCEX
NPEAMETHBIX OOJIACTSIX W MOTYT OBITh J0CTaTOYHO S(P(QEKTUBHO KOMIICHCHPOBAHBI B  XOJ€
KOPPEKIIMOHHO-Pa3BUBAIOIIECH PabOTEHI.
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4 Tlnanupyemble pe3yiabTaTrsl ocBoeHusi odyuawmumucsa ¢ PAC OOIlI OOQO; tpedoBanHus k
YPOBHI0O MOArOTOBKH Yy4YalIUXcsi, OO0y4awummxcs N0 [JaHHOH mNporpaMme: JHYHOCTHBIe,
MeTanpelMeTHble U NpeIMeTHble pe3yJbTAaTbhl OCBOCHMSI KOHKPETHOI0 Y4eOHOro mpeaMera B
cootBeTcTBUM ¢ TpedoBanusimu ®I'OC OO0 c PAC.

W3yuenne XMMHM B OCHOBHOW INIKOJIE HANpaBlI€HO HA IOCTIDKEHHE OOYYAIOLIMMUCS JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS YUEOHOTO MIpeIMETa.

JIM4HOCTHBIE pE3yIbTaTHI

B cmry ocobeHHOCTEH KOTHHUTHBHOTO, JIMYHOCTHOTO pa3BuTusi obOydaromuxcs ¢ PAC, nmocrmkenne
JYHOCTHBIX PE3yJbTaTOB HE BCETAa BO3MOXKHO B IOJHOM OOBbEME Ha 3Tale OCHOBHOIO OOydueHHs B
HIKOJIe, IOATOMY PEKOMEHIYeTCsl OLICHUBATh MHANBUAYAIbHYIO AUHAMHUKY TPOJBHKEHUS 00Yy4atoIerocs
B IaHHOH 00JacTu.

[Ipu oneHMBaHUM JIMYHOCTHBIX PE3YJIHTATOB HEOOXOANMO O0ECICUYNTh WHAWBUAYAIU3ALUIO 3TAlIHOCTU
OCBOCHHSI 00Pa30BATEIbHBIX PE3yJbTATOB B CBSA3HM C HEPABHOMEPHOCTHIO M OCOOEHHOCTSAMH Pa3BUTHS
pebenka ¢ PAC.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHSI IIPOTPAaMMbI OCHOBHOT'O OOIIEro 00pa3oBaHMs JOCTHUTAlOTCA B XOJE
00y4YeHHsI XUMHUH B €IMHCTBE Y4eOHON M BOCTINTATEIbHON AeATEIbHOCTH OpraHu3aluy B COOTBETCTBHH C
TPaJWLIUOHHBIMA POCCUHCKUMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMH B O0IIECTBE IPaBUIAMU M HOPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHNS,
CaMOPAa3BUTHS U COLMATM3ALNN 00yJaroIInXCs.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YaCTH:

INaTproTHyeCcKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY Hacleaulo,
TIOHUMAaHUsl 3HAYCHUS] XUMHUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOINECTBa, CHOCOOHOCTH BIaleTh
JOCTOBEPHOM HH(pOpMalUeil O MEepeAoBBIX JOCTHXKEHUSIX W OTKPBITHSIX MHPOBOH M OTEUECTBEHHOH
XHMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHUCTBE MUpa U OOIIECTBA;

I'paxxnaHCKOTro BOCHIHUTAHUSA

2) mpeAcTaBiIeHUS O COLMAIBHBIX HOPMax M MpPaBHJaX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHUBE,
KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOILECTBEHHO IIOJE3HOH, y4eOHO-HMCCIeN0BaTEeNbCKOM,
TBOPYECKOM M IPYrux BHIAX JESTEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW IESTEIbHOCTH
NpY BBHIMOJIHEHAN YYeOHBIX, TO3HABATEJBHBIX 3ajad, BBHINOJHEHUH XWMHUYECKHX OKCIEPHUMEHTOB,
CO3/IaHUHU yueOHBIX TIPOEKTOB, CTpEMJICHHUS K
B3aMMOIIOHUMAaHHIOMB3aUMOIIOMOIIMBIIPOLIECCEITONYUEOHOI 1A TEILHOCTH; TOTOBHOCTH OLIEHUBATH CBOE
MOBEICHUE M TIOCTYNKH CBOMX TOBAPHIINEH C IMO3WIUH HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM
OCO3HAaHUS MOCIEICTBUIIIOCTYIIKOB;

LleHHOCTH HayYHOTO TIO3HAHMS

3) MHPOBO33PEHUYECKHUX MNPEACTABICHUH O BELIECTBE M XUMHYECKOH PpEakUH, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIOPA3BHU-TUS HAYKH M COCTABIISIIOIINX OCHOBY JUIsI TOHUMAHHUSI CYIIIHOCTH HAYYHOM
KapTHHBl MHpa; MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPOABI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHOI Cpesioi, O POIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTENH;
4)1103HaBaTEILHBIXMOTHBOB, HATIPABIICHHBIXHATIOTY Y€ HIEHOBBIX3HAH U TTOX UMH U, HEOO X O IUMBIX JITTSIOOBSIC
HEHUSHA0IF01aeMBIXTPOIIECCOBUSBICHHIA;

5) mno3HaBaTeNbHOH, HWH()OPMAIMOHHON ¥ YMTATEIbCKOH KyIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITETIbHOM  paboTBl €  y4eOHBIMM TEKCTaMH, CIIPAaBOYHOM JIMTEPATypod, OOCTYIMHBIMH
TEXHUYECKUMH CPEICTBAMH WHPOPMAITMOHHBIXTEXHOJIOTHIA;

6) wuHTepeca K OOyYeHHMIO M T[IO3HAHHUIO, JIOOO3HATENBLHOCTH, TOTOBHOCTM U CIIOCOOHOCTH K
camM0o00pa30BaHMIO, TPOEKTHOW U HCCIIENOBATENBCKOW MAEATEIILHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00y4EHNUS B JajbHEHIIEM;

DopMHUpPOBaHUS KYIBTYPHI 30POBbS

7) oco3HaHUWs LEHHOCTH XH3HHM, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3J0pPOBBIO, YCTaHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHUS TOCIEACTBUNA W HETPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHsI), HEOOXOAMMOCTH COOJIOJICHHS TTPaBHI O€30MaCHOCTH TIPU 00panieHuU
C XUMHYECKHMH BEILIECTBaMH B OBITY M PEabHOM JKHU3HU;

TpyaoBoro BoCIIUTaHUs

8)MHTEepecaKNpPaKTHIECKOMYH3YYeHHIONPO(GECCUHUTPYIapa3IMYHOTO  pPOAa, yBaXKEHHE K TPyLy U
pe3yabTaTaM TpyAOBOWIEATENBHOCTH, B TOM 4YHCIE HAa OCHOBE IMPUMEHEHUS NPEIMETHBIX 3HAHUHIIO
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XHMHUH,0CO3HAHHOT OBBIOOPanHANBUAY aIbHOUTPACKTOPUUIIPOJODKEHH ~ 00pa3oBaHus € y4€ToMm
JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHKXMMHH,00IIECTBEHHBIXUHTEPECOBUIIOTPEOHOCTEN; yCIIITHON
npodeccuoHaNnbHON JESITeNbHOCTH u pa3BUTHUSA HEOOXOIMMBIX
YMEHUI1;TOTOBHOCThA Al THPOBATLCSBIPO(ECCHOHATBHOMCPEIE;

DKOJOTH4eCKOro BOCITUTAHUS

9) AKOJOTHICCKH esecoo0pa3Horo OTHOIIEHUS K TIPUPOIE KaK
MCTOYHUKYKU3HHHA3EeMIIe,0CHOBEEECYIIECTBOBAHHS, TIOHUMAHHUILICHHOCTU310pOBOronbe30macHorooopas
KHM3HHU,0TBETCTBEHHOTOOTHOILIEHUAKCOOCTBEHHOMY (PH3HYECKOMYUTICUXUECKOMY 3[I0POBBIO, OCO3HAHUS
IIEHHOCTH COOITIOICHUS TIpaBUI 0e30macHoOro
MOBEICHUANIPUPAOOTECBEIIECTBAMHU,aTAKKEBCUTY aLIUSIX, yTPOKAOIMX 3I0POBBIOYDKU3HUITIOICH;

10) CIOCOOHOCTH MIPUMEHSATh 3HAHUA, MOJTy4yaeMble npu
U3yYeHUUXUMHUM, U PELICHUI3a/1a4,CBA3aHHBIX COKPYKAOIEHIIPUPOTHON CpeloH, MOBBILICHUS YPOBHS
9KOJIOTHUECKON KYJIBTYDBI,
0CO3HAHUATIIO0ATEHOr0XapaKTEePadKOIOr HYECKUXIIPOOIEMHITY TEHMX PELICHUATIOCPEACTBOMMETOAOBX UM
507
11)3K010r14ecKOrOMBIIIICHNS,YMEHUAPYKOBOACTBOBATHCI UM
BIIO3HABATEIbHON,KOMMYHUKAaTHBHONUCOLIUATIBHONUITPAKTUKE.

MertanpenMeTHble Pe3yIbTaThl

B cocTtaBe MerampeIMETHBIX PE3yJbTATOB BBIACISAIOT 3HAUYMMbIE A1 (POPMHUPOBAHUS MHPOBO33PEHUS
oOlIeHayYHbIe MOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUTIOTe3a, (akT, cucTeMa, MPOLECcC, SKCIEPUMEHT H
Ip.), KOTOpbIe UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeAMETax M MO3BOJISIOT HAa OCHOBE
3HaHUM U3 3THX NpeIMeToB (HOPMHUPOBATH NMPEICTABICHUE O LEJIOCTHOW HAyYHOH KapTHHE MHUpA, U
VHHUBEpCalbHbIe Y4eOHbIE ICHCTBUS (TIO3HABAaTElbHbIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC), KOTOPHIE
obecrieunBaloT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEBHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHHIO
y49e0HO! AESITeTHHOCTH.

MertamnpenMeTHbie pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI [0 XMMUH OTPAXKAIOT OBJIaCHHUE
YHHUBEPCAITbHBIMU TI03HABATEIBHBIMU JICHCTBUSMH, B TOM YHCIIE:

ba3oBBIMU TOTMYECKUMU 1€HCTBUSAMU

1) yMeHHEM HCHOJIb30BaTh NMPHUEMBI JIOTUYECKOTO MBIIUICHHS MPU OCBOEHHM 3HAHHWI: PAacKpHIBATh
CMBICJI XUMHYECKHX TOHSATHH (BBIJIENSATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C
JPYTUMH TIOHSTHAMH), WCIIONB30BAaTh IOHITUS JUII OOBSACHEHHS OTACIBHBIX (DaKTOB W SBICHHI;
BBIOMpPATh OCHOBaHMS M KPUTEPHU AJIS1 KJIACCU(PUKALNN XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaKLUii;
yCTaHABIMBATh TPUYMHHO-CIICJICTBEHHBIC CBS3M MEXKIY OOBEKTaMH HM3Y4YEHHUS; CTPOHUTH JIOTMYECKHE
paccykaeHus (MHIyKTUBHBIE, JIeyKTHBHBIC, 10 AaHAJIOTHH); IEIaTh BHIBOJIBI M 3aKITFOUCHUS,

2) yMeHHEM IIpUMEHITH B TIIpoLecce IO3HAHMSA TMOHATUS (IpPEeAMETHBIE W MeTalpeIMETHBIC),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMbIE B XUMHH, TPE0OPa30BbIBATH IMPOKO IPUMEHSIEMbIE
B XUMHH MOJICIBHBIE MPECTABICHUS] — XUMHUYECKHN 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKas (popMylia 1
YpaBHEHHE XHMHUYECKOW pEaKUMH — NPHU PELICHWH Y4eOHO-IIO3HABATENIBHBIX 3a/1ad; C yYETOM 3THX
MOJENIBHBIX TPEJICTABICHUI BBIBIATE W XapaKTEPU30BaTh CYILIECTBEHHBIC NPU3HAKK H3ydaeMBbIX
00BEKTOB — XHMHUYECKHX BEIIECTB W XUMHYECKHX PEaKIHMH; BBIBIATH OONIME 3aKOHOMEPHOCTH,
NPUYHHHO-CIIEICTBEHHBIC CBSI3M M TIPOTHBOPEUYUS] B M3Y4YaeMBIX MpOIECCaxX M SBICHHAX, MpEJiaraTh
KPUTEPHU IJs1 BBIABIICHUS 3THX 3aKOHOMEPHOCTEH M MPOTHBOPEUHH; CAMOCTOATEIILHO BEIOUPATh CLIOCO0
pemieHnss y4eOHOM 3amaun  (CpaBHMBAaTh HECKOJBKO BapHaHTOB pELICHMS, BBIOMpaTh HambOosee
MOJXOJISIINN ¢ y4ETOM CaMOCTOSITENIFHO BBIJICTICHHBIXKPUTEPUEB);

BazoBeiMU HcCIe0BATENBECKUMH ACHCTBUSAMU

3) yMeHHEM HCIOB30BaTh MOCTABICHHBIE BOMNPOCH B KadeCTBE WHCTPYMEHTA IIO3HAHUS, a TaKKe B
KayecTBE OCHOBBI Il (POPMHUpPOBAHMS THUIOTE3Bl TIO0 TIPOBEPKE MPABHIBHOCTH BBICKA3hIBAEMBIX
CY>XJICHHH;

4) nproOpeTeHne OIBITa 10 MIAHUPOBAHHIO, OPTAHU3ALNH U ITPOBEICHUIO YIEHHUECKUX IKCIIEPUMEHTOB:
YMEHUE Ha0IlIoJaTh 3a XOJOM TMpolecca, CaMOCTOSATENILHO TMPOTHO3HPOBATh €ro  pe3ylibTar,
dopMmynupoBaTh O0O0OOIIEHHS H BBIBOJBI 1O pe3yjbTaTaM NPOBEIEHHOTO OIbITA, HUCCIICIOBAHUS,
COCTaBJISATH OTUET O MPOAEIaHHON padoTe;

Paboroii ¢ napopmarueit

5) ymeHueM BBIOHMpPATh, aHATU3UPOBATH M MHTEPIPETUPOBATH HH(POPMAIMIO PA3IMIHBIX BUIOB U (HopM
NpEACTABICHUS, TIOIy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIPHAS JUTEpaTypa XUMUYECKOTO



10

COJICpKaHusl, CIIPaBOYHBIC TTOcOOUs, pecypchl IHTEpHETa); KPUTUYECKH OIICHUBATH MPOTHBOPEYUBYIO U
HEJOCTOBEPHYIO WH(OPMAITHIO;
6)yMEHUEMITPUMEHSTHPA3INIHBIEMETOABIN3AIPOCHITPHIIONCKENOTOOPEHH(DOPMAITUUICOOTBETCTBYFOIIINX
JTAHHBIX,HEOOX O TUMBIX [UTSIBBITOTHEHUYYeOHBIX UTIO3HABATEIHHBIX 32 1a40ITPE ISIIEHHOTOTHUIIA; TPHOOPETE
HUCOIBITABOOJIACTUHCIIONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJICHUC
KYJBTYPOHaKTHBHOT OMCIIONB30BaHHISIPA3TNIHBIXTOMCKOBBIXCHCTEM;CAMOCTOSATEIbHOBBIOMPATHOIITUMAITD
HYIO(POPMYIIPEICTaBICHUS uHQOpMaIH u WILTIOCTPUPOBATH pelaemble 3a7a4un
HECJIOKHBIMICXEMaMHU, TUarpaMMaMu, IPyTUMUGOpMaMUTPaAPUKU B UXKOMOUHAITUSIMU;

7) yMEHHEM HCIIONIb30BaTh M aHAIM3UPOBATH B MPOIecce yUeOHOH M HMCCIIe0BATEIhCKON A TeThHOCTH
WH(POPMAITMIO O BIUSHUHM TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIIOPTA HA COCTOSHHUE
OKpY>KaroLlel IPUPOAHOU CPEIbI;

YHUBEpCaIbHBIMH KOMMYHHUKATUBHBIMU JCHCTBUSIMU

Hapymenne oOmenus siBisieTcss 6a30BBIM HApYIICHHEM IPU PacCTPOMCTBAX ayTHCTHYECKOTO CIIEKTpa,
MOATOMY JOCTIPKEHHE JaHHBIX PE3YJIbTATOB MOXET OBbITh 3aTpynHeHo ais oOydwaromuxcs ¢ PAC. Tlpu
oueHnBaHuu opnaneHus Y Y/ B o0nactu «OO1IeHue» cieayeT OleHnBaTh HHANBUIYAIbHBIC PE3YJIBTaThI
1 TUHAMUKY QopMupoBaHus JaHHBIX Y Y /] y oOydaronmxcs.

8) ymMeHueM 3aaBaTh BONPOCH! (B XOJ€ IUaora W/WIN JTUCKYCCHH) 10 CYIIECTBY 0OCYXKIAeMOW TEMBI,
(dbopMyIupoBaTh CBOUMPEAIOKEHNSI OTHOCUTENBHO BHIITOJHEHNUS IPEII0KEHHOH 3a1a4u;

9) mnpuoOpeTeHHe OMbITa MPE3CHTALMK PE3yJIbTaTOB BBIIOJHEHUS XUMHYECKOI'O JSKCIEPUMEHTa
(;1abopaToOpHOro OMbITa, JIA0OPAaTOPHON pPa0OTHI MO HCCICIOBAaHUIO CBOKMCTB BEINECTB, Y4eOHOTO
MIPOEKTA);

10) 3amHTEpeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH MO3HABATENHFHOW W WCCIEHOBATEIBCKON
JESITEeIbHOCTH TPH PELICHWH BO3HUKAIOMIMX Mpo0ieM Ha OCHOBE yuyéra OOIUX WHTEPECOB U
COIJIacOBaHMsI TO3WIMH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE INTYPMBI», KOOPIHHALMS
COBMECTHBIX JIeHICTBUH, ONpeieIeHNe KPUTEPHEB TI0 OLIEHKE KaueCTBa BBIIIOJIHEHHON paboTHI U 1Ip.);
YHUBEPCATbHBIMH PETYIATUBHBIMU ACHCTBUSIMU

VY obyuaromuxcs ¢ PAC 3auactyro 3ajepxuBaetcs (hakTHUeCKOe BCTYIUICHHE B MOJPOCTKOBBIA BO3PACT,
YTO TPEXIE BCEro BBIPAXKAETCS B TPYAHOCTAX (HOpMHUpOBaHUS PEeGUIEKCUBHON IESTETLHOCTH U B
3aJepKKe OBJIaJIeHUs Y4€OHBIMU JIEHCTBUSAMH CAMOCTOATEILHON ITOCTAHOBKU YUeOHBIX Lieneil, neficTBuit
KOHTPOJISI U OIIGHUBaHUSI COOCTBEHHOW JEATENFHOCTH, PA3BUTHH MHUIIMATUBBI B OPraHU3AIMNA Y4eOHOTO
COTPYJIHUYECTBA.

11)ymeHneMcaMoCTOSTENbHOONPEACTATHLETUAE TEILHOCTH, IUTaHUPOBATH, OCYILECTBIISATS,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JAEATENLHOCTb, BHIOMpaTh Hambolee
3¢ deKTUBHBIECTTOCOOBIPEIICHNTyYeOHBIXUITO3HABATEILHBIX3a/Ia4, CAMOCTOATENILHO COCTAaBISATh WA
KOPPEKTHPOBATh MPEJIOKECHHBIHANT OPUTMACHCTBUHIPUBBIIIOTHEHU N33 1aHUICYYETOM
MOJTY4EeHUSIHOBBIX3HAHNHOOM3Y4aeMBbIX00bEeKTaX—BELIECTBAX
MPEaKIHIX;0lIeHHBaThCOOTBETCTBHUEIIONyYEHHOTOPE3y IbTaTa3asiBICHHOMIIENH;
12)yMeHneMHCIIONb30BaThHaHATN3HPOBATHKOHTEKCTHL, ITPEJIaracMbIeBY CIIOBUHM3aJaHNH.

IIpeameTHBIE PE3YNbTATHI

Hoctmxenne npeAMETHBIX pe3ynbraToB oOyuatommmucs ¢ PAC Ha 3tare o0y4eHrs B OCHOBHOH IITKOJIE
oTIpeJieIIIeTC HHANBUYILHBIMU 0COOSHHOCTSIMU, CBSI3aHHBIMU KaK ¢ 0COOCHHOCTSMH MO3HABATENHLHOMN
JESITeIbHOCTH W HEPAaBHOMEPHOCTBHIO Pa3BUTUS MCUXWYECKUX (YHKUHUHA, TaK U COLMAIbHBIM OIBITOM
AyTUYHBIX MIKOJBHUKOB. [lo3TOMy nOCTM)KeHHE NpPEeAMETHBIX PEe3yJbTaTOB KOHKPETHBIM YUallUMCS
MOJKET HE BCET/ia COBIAJaTh C BPEMEHHBIMH I'PAaHUIIAMH, PACIIPEIEIICHHBIMH 0 TOZaM 00Yy4eHHSI.

B cocraBe mpeaMeTHBIX pe3yJlbTATOB IO OCBOCHHUIO O0S3aTENBHOTO COACpP)KaHUS, yCTAaHOBIEHHOTO
JaHHOW NpuUMepHON paboueil mporpaMMoii, BBIAEISIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4HbIE 3HAHMS,
YMEHHSI U CIIOCOOBI ACUCTBUH, crienuIecKe st MPeAMETHON 00acTh «XUMHsD», BUJIBI ICATSIIBHOCTH
M0 TIOJIY9E€HWIO HOBOTO 3HAHWS, €r0 MHTEPHPETAINH, PeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IUYHBIX
YUeOHBIX M HOBBIX CUTYalHX.

IIpenMeTHBIe pE3yibTATHl IMPEACTABICHBI MO TOAaM OOyYEHHUS M OTPaXarT CPOPMHPOBAHHOCTH ¥y
00yJaronMxcst CISAYIOMUX YMEHUM:

8 Kiacc
1) pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX HOHSITUH: aToM,
MOJICKYJIa, XHUMHUIECKUIAIIEMEHT,TPOCTOEBEIECTBO,CII0KHOEBEIICCTRO, CMECh (omHOpOTHAS u

HeOI[HOpO)_IHa}I), BaJICHTHOCTB, OTHOCHUTCJIbHAAaTOMHAsIUMOJICKYJIIpHAAMACCa, KOJINUCCTBOBCIICCTBA,
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MOJIb, MOJISIPHAas Macca, MaccoBasl JOJsl XMMHUYECKOTO dSJIeMEHTa B COSAWHEHUH, MOJISIPHBIA OO0BEM,
OKCHJ[, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULATEIHHOCTD, CTETIEHbOKHUCIICHHS, XMMUYECKasl PeaKLus,
KjIaccuUKanys peakuuil: peakuu COCOUHEHUs, PEaKUNU Pa3I0KEeHUs], PeaKMy 3aMEILECHNs, PEAKLUH
00MeHa,’IK30MIHI0TEPMUIECKUEPEaKIH; TETNOBO M (heKTpeakum; SIpo aToMa, SJIEKTPOHHBIA CIOM
aTomMa, aTOMHasi OpOMTalb, paAlyC aToMa, XMMUYeCKas CBs3b, MOJSpPHAS M HETONAPHAs KOBaJCHTHAs

CBSI3b, WOHHAS CBSI3b, HOH, KaTHOH, AHWOH,
pacTBOp,MacCOBasI0NIABEIICCTBA(TPOLICHTHASIKOHIIEHTPAITUS )BPaCTBOPE;
2) WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX

HOHATHH(CM.II. 1 )JHIPUMEHSTHITUIIOHATUANPUONNCAHUUBELIECTB U NXIIPEBPALLICHN;

3) ucmonb30BaTh XUMHMYECKYK) CHMBOJIMKY JJs1 COCTaBieHHS (OpPMy/T BELIECTB U ypaBHEHHUH
XUMHUYECKHUX peakLuii;
4)onpenensaTbBaJIEHTHOCThATOMOBIEMEHTOBBONHAPHBIX COCTMHEHUSIX ; CTEIIEHbOKUCIICHUSIIIEMEHTOBBOU
HapHBIXCOEIMHEHUSIX; [IPUHAIEKHOCThBELIECTBKONPEACIEHHOMYKIIACCYCOEIUHEHUH 110 pOpMyIaM; BUA
XMUMHYECKOH CBSA3M (KOBAJIEHTHAS! M MOHHAS )BHEOPTaHMYECKUXCOEINHEHUSX;

5) packpeiBaTh cMbica l[lepuoamueckoro 3akona [[. M. MenpaeneeBa: AEMOHCTPUPOBATH IMOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX MONOXKeHus B llepuoamueckoit
CHCTEME; 3aKOHOB COXPAaHEHHS MAaCChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YUEHUS,
3aKkoHa ABOraJpo; OIHCHIBaTH W XapaKTepu3oBaTh TabmuuHyto ¢opmy [lepuomuueckoll cUCTEMBI
XUMHAYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHS «rJaBHas noArpynna (A-rpynma)» H  «Hno0odHas
nonarpynma (b-rpymma)y, Mansie U OOJbIINE TIEPUOABI; COOTHOCUTH 0003HAUEHUs, KOTOPhIE MMEIOTCS B
tabiune «[lepuogmueckas cucrema xumuyeckux oeMmeHntoB [[. M. MenngeneeBa» ¢ YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOSHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsn sapa, oOlee 4YncIio
3JIEKTPOHOB U PACHPEAETICHUE UX IO IEKTPOHHBIM CIIOSIM);

6) Knaccu@UIMPOBATh XUMHUYCCKHE JICMEHTHI; HEOPTaHUUECKUE BEIIESCTBA; XMMHUYECKUE peakmuu (1o
YHCITy M COCTaBY YYacCTBYIOUIMX B PEaKIUHU BELIECTB, 10 TEIIOBOMY 3 deKTy);

7) XapakTepu3oBaTh (ONHCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB pPAa3IMYHBIX KIIACCOB,
NOATBEP)KIasi ONUCAHWE TPUMEPAMU MOJIEKYJSIPHBIX yPaBHEHUIl COOTBETCTBYIOIIMX XMMHUYECKUX
peaxuuii;

8) mporHo3uMpoBaTh CBOICTBA BELIECTB B 3aBHCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa; BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKUX IIPEBPALLCHUI B Pa3JINUHBIX YCIOBUSX;

9) BBIYMCIATH OTHOCHUTENBHYIO MOJEKYJISPHYI0O W MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMEHTa 1Mo (opMylie COeUHEHUS; MaCCOBYIO JIOJNIO BEIIECTBA B PAcTBOpE; MPOBOJHTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOH peakLuHy;

10) mpuUMeHATh OCHOBHBIE OMNEPALMU MBICIUTENBHOW AESITETbHOCTH — aHajJN3 M CUHTE3, CpPaBHEHUE,
00001IIeHIe, CHUCTEMaTH3alMI0, KJIACCH(UKAIINIO, BbISBICHUE NMPUUYMHHO-CIICJCTBCHHBIX CBSA3eH — s
W3y4YeHHs CBOWCTB BELIECTB M XHMHYECKHUX PEaKLUUH; €CTECTBEHHO-HAyYHbIE METOJIbl TMO3HAHUS —
HaOJIroIeHNe, U3MEPEHUE, MOJCIIUPOBAHNE, SKCIIEPUMEHT (PEAIbHBIA 1 MBICIICHHBIH);

11) cnemoBarh mpaBuiaM IOJb30BaHHMS XMMHYECKOW TOCYIOW W J1aDOpaTOpHBIM O0OpYIOBaHHEM, a
TaKXKe MpaBWwiIaM oOOpalleHHss C BELIECTBAMHM B COOTBETCTBHM C MHCTPYKLMSMHU I10 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHIO U COOMPAaHUIO Ia3000pa3HbIX BEILECTB (BOAOPOIA U
KHCJIOPOJa), TIPUTOTOBJICHHIO PACTBOPOB C OMNPEAETIEHHON MacCOBOW N0JIEH pacTBOPEHHOTO BEIECTBA,
IJIAHUPOBATE U MNPOBOAWUTHE XUMHUYCCKUE OKCICPHUMEHTHI IO pPacCliO3HABAHUIO pPaCTBOPOB IIICHO‘ICI‘/'I u
KHCJIOT C TIOMOIIBIOWHANKATOPOB (J1akMyc, heHondTanent, METUIOPaHX U JIp.).

9 knacc

1)pacKphIBaTHCMBICIIOCHOBHBIXXUMHUYECKUXITOHATHI: XUMHUECKANH  3JIEMEHT, aToM, MOJIEKyJa, WOH,
KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,CII0KHOEBEIIECTBO,BAICHTHOCTb,3IEKTPOOTPUILIATEIIEHOCTD, CTEIIEHb
OKHCIICHUsI, XUMHUYECKasl peakiusi, XUMUIEeCKasi CBs3b, TEIIOBOW 3((EeKT peakiuu, MOJb, MOJSPHBIHA
00BEM, PacTBOP; ANEKTPOJHUTHI, HEIIEKTPOJIHUTHI, HIEKTPOJUTHUECKAS JUCCOLMAIUS, PEAKIU HOHHOTO
oOMeHa, Karanm3atop, XUMHYECKOe paBHOBecHe, oOparumMble W  HeoOpaTHMbBIE  PEaKIIHH,
OKHUCINUTCIBbHO-BOCCTAHOBUTCIIbHBIC peaKI_[I/II/I, OKHCIINTECIIb, BOCCTaAaHOBUTCIIb,
OKHCJICHUEHUBOCCTAHOBJICHHE,A/NTIOTPOITNA,aM(pOTEPHOCTh, XUAMHYUECKass CBA3b (KOBaJICHTHAs, HWOHHA,
METaITMYECKast), KPUCTALTHIECKAIPEIIETKA, KOPPO3USIMETAILIOB, CIUIABBI;CKOPOCThXUMUIECKON PEaKIIHH,
npenenbHo pomyctumast konteHTparus ([111K) Bemectsa;

2) UJUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX
MOHATUN(CM.II. | JHTPUMEHSATHITUITOHITUSATIPHOTUCAHUHBEIIIECTB U UXIIPEBPAIICHUN;
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3) uCmoNB30BaTh XHUMHUYECKYI0 CHMBOJMKY [UIS COCTaBICHUS (OPMYN BELIECTB W ypaBHEHUI
XHMHYECKUX pPEeaKiIuii;

4)onpenensaTbBaICHTHOCTBUCTEIICHbOKUCICHUAXUMUIECKUX
3JIEMEHTOBBCOECIMHEHUAX PA3INYHOT OCOCTABA; [IPUHAIIEKHOCTh
BEIICCTBKONPEAeNEHHOMYKIIACCYCOSTMHEHUHITOPOPMYIaM;BHJ]  XMMHUYECKOW CBS3M  (KOBaJICHTHa,
HOHHas, METaJIN4ECKast) B
HEOpraHMYeCKUXCOeIMHEHUSX;3apsI INOHATIOXUMUYECKOH (hOpMYIIe; XapaKTepCPEIbIBBOAHBIXPACTBOPAXHE
OpraHMYECKUXCOENINHEHUHN, THTKPUCTAIUINYECKONPEIIETKUKOHKPETHOT OBEILIECTBA;

5) packpeiBaTh cMbICT [leproamaeckoro 3akona Jl. M. MeHaeneeBa u 1eMOHCTPUPOBATh €r0 IIOHUMaHUE:
OINMCHIBATh M XapaKTepU30BaTh TaOIM4Hy0 Gopmy [lepronuueckoil cuCTEMbl XUMUUECKUX JJIEMEHTOB:
pa3nnyaTh MOHITHUS «TJaBHas noArpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnmna)», mansie u
OonplIME NEpPHOnbl; COOTHOCUTH OOO3HAYEHHs, KOTOpBIE HMEIOTCS B HNEPUOAMYECKON Talmuue, c
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOE HHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiA siapa, oOmee
YHCIIO AJICKTPOHOB M paclpeiesieHHe UX M0 3JICKTPOHHBIM CIIOSIM); OOBACHSTH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEJIMHEHHUI B Mpejenax MallblX NMEepHOAO0B U TJIaBHBIX MOATPYII C
y4€TOM CTPOCHHUS NXaTOMOB,;

6) xnaccuUIMpPOBaTh XUMHUUYECKHE 3JIEMEHTHI; HEOPTaHUUECKHE BEIIECTBA; XMMHYECKUE peakuuu (Io
YHCITY u COCTaBy
Y4YaCTBYIOIINXBPEAKLIMHUBEIIECTB,10TEINIOBOMY3 (D (EKTY,I0M3MEHEHHIOCTEICHEHOKUCICHUIXUMHUUECKIX
3JIEMEHTOB);

7) xapakTepr30BaTh (ONKMCHIBATH) OOIIUE U CTIENU(PUICCKHE XUMUYECKUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, MOATBEPK/1asl OMMCAaHNE IPUMepaMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUi;

8) COCTaBJIATH ypaBHEHUS AIEKTPOTUTHICCKOM JIMCCOLIMALIIN
KHCJIOT,IeJI09eHNCOIeH; TIONMHBIENCOKPAIIEHHBICYpAaBHEHUSIPEAKIIN ~ MOHHOTO  OOMeHa;  ypaBHEHHUsI
peaxnuii, MOATBEP KIAIOIIUX CYIIECTBOBAHNETCHETHUECKONCBA3MMEKAYBEILIECTBAMUPA3IMYHBIXKIIACCOB;
9) packpeIBaThb CYLIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUH ITOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OallaHca 3TUX PeakIluii;

10) mporuo3upoBaTh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS; BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKHX IIPEBPALLECHUH B Pa3JINUHBIX YCIOBHUSX;

11) BBIUMCIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJNIO
XUMHYECKOT0 3JIeMEHTa 1Mo (opMylie COCTUHEHUS; MacCOBYIO JIOJNIO BEIIECTBA B pacTBOpE; MPOBOIMTH
pacy€Thl 10 ypaBHEHUIO XUMUYIECKOH peakLui;

12) cnemoBarh mpaBuiaM IOJb30BaHHMS XMMHYECKOW TOCYIOW W J1aDOpaTOpHBIM OOOpYIOBaHHMEM, a
TaKKe TMpaBUJiaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO BBITOJIHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX BEILECTB (aMMHUaKa u
YIJIEKHUCIIOTO ra3a);

13)poBoAUTHpEaKIINH, TIOATBEPIK IAI0IHEeKaueCTBEHHBIIICOCTaBPAa3INYHBIXBEIIECTB: PACIIO3HABATHOIIBITH
BIMITY TEMXJIOPHIOPOMHU/I-, noauI-, KapOoHart-, docdart-, CWJIAKAT-, cynbdar-,
TUIPOKCHU/I-MOHBI, KATHOHBIAMMOHHUSIMMOHBIN3Y YeHHBIXMETAIIJIOB, IPUCYTCTBYIOIME B BOJHBIX PacTBOpax
HEOPraHWYEeCKNXBEIIECTB;

14) mpuUMeHATH OCHOBHBIE ONEPAIMU MBICIUTENFHOW ACSITETFHOCTH — aHajJN3 M CHUHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMATH3aLUIO, BbISIBICHHE NMPUUYUHHO-CICACTBEHHBIX CBSI3€M — AJIS M3yYeHHs CBOWCTB
BEIIECTB U XMMHUYECKUX PEaKLNi; ECTEeCTBEHHO-HAYUYHbIE METO/IbI [TO3HAHUS — HAOJII0IeHNE, U3MEPEHHE,
MOJIEJMPOBAaHHE, SKCTIEPUMEHT (peabHBIN 1 MBICIICHHBIN ).

5. Conep:kanue TeM yueoHoro npeamera « XUMMUS»

8 Kimace

[TepBoHauanbHBIE XUMUYECKHUE TOHSATHUS

IIpenmerxumuu.PonsxumunpxuznnuenoBeka. Tenaupemniectsa. duznueckue CBOMCTBA BEILECTB.
ArperatHoe coctosiHreBeecTB. [[0HATHEOMETOJaXTTO3HAHUSABXUMU . X UMUSBCHCTEME
Hayk.YucrteieBenectBarcMect. CriocoObIpasieeHusicMecei.

ATOMBI U MOJEKYJbl. XUMUYECKUE AIIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumuyeckas Qopmyria. BaleHTHOCTP aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
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coctaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHTENbHAsS MOJCKYJsipHas macca. MaccoBas
JIOJISI XAMUYIECKOTO 3JIEMEHTA B COCTHHEHHH.

dusnyecKre U XUMUYECKHUE SIBICHUSA. XUMHUCCKash peakiis U e MPU3HaKu. 3aKOH COXpaHECHUsI
MacChl BEIIECTB. XHWMHUECKHE ypaBHeHHs. Kiaccuukaius XWMHUYECKHX peakinuil (CoeanHeHu,
pa3JoXKeHHs, 3aMEIICHUs, OOMEHa).

XUMHUYECKUI SKCIEPUMEHT: 3HAKOMCTBO c XUMUYECKOU OCYJI0H,
crpaBUIIaMUpabOTHIBIA00PATOPUUUIIPUEMAaMUOOPAILEHHSACTA00PATOPHEIMOOOPY IOBAHUEM ; I3y YEHUEHOIT
ncaHne(pU3NIECKUX CBOICTB 00pa3uoB HEOPraHN4eCcKuX BEIIIECTB; Ha0OI0eHUE

¢u3nyecKknX(TUTaBIeHNEBOCKA, TASTHUEIb I, pPACTHPAHIECaXapaBCTYIIKe,
KHUIIEHUENKOH/IEHCATUABOIB] ) HIXUMUIECKHUX (TOPEHHUECBEYH, IPOKATHBAHNEMETHONTTPOBOIOKH, B3aMOEH
CTBHEMEJIACKUCIIOTOM)

SIBIICHU, HAOJFO e HUEN O CAHUETIPU3HAKOBITPOTEKAHMIXUMUIECKIX peaKITHii( pas3iioskeHnecaxapa,B3anMo
e CTBHECEPHOMKUCIIOTRICXI0puIoMOapus, pa3noxenueruapokcuaamenu( ) mpuaarpeBanmm,B3anMoaei
ctBuexenesacpactsopomconumenu(ll));uzyuenue cnocoboB pasneneHuss cMeceil (¢ MOMOIIBI0 MarHWTa,
¢unpTpOBaHue, BbINIAPUBaHUE, JUCTUILISINS, XxpomMatorpadusi),
MIPOBEICHIEOIHCTKATTOBAPEHHONCOITN ; HAOTIO I HUEN 0T CAaHHEePE3YTHTaTOBITPOBEACHUSOTIBITA, FULTFOCTPH
PYIOIIEr03aKOHCOXPAaHEHUS MAaCChl; CO3[aHIe MOJIEIel MOJIEKYII(IIapOCTEPIKHEBHIX ).

Baxueliye npeacTaBUTEN HEOPTaHUUECKUX BEUIECTB

Bosnyx—cmMecbrazos.CocrapBo3ayxa.Kucnopog—anemeHntn mnpoctoe BeniecTBo. HaxoxneHue
KHCIIOpOJa B MpHUpo/Ie, GU3NIECKHE U XUMUIECKHE CBOICcTBa (peakiuu roperusi). Okcunsl. [Ipumenenne
kuciopona. CrocoObl TONyYeHHsT KHCIOpOAa B JIa0OpaTOPHM W TIPOMBIIUICHHOCTH. KpyroBopot
Kucioposa B mpupone. O30H — alIoTPONHAs MOAUPUKAIMAKUCIOPOIA.

TerumoBoii ad ekt XUMHYECKOH peaxiu, TEPMOXHMHYECKUE
YpaBHEHUS,9K30MIHI0TEpMUIECKuepeak iy, TOIITMBO:yroJIbl MeTaH. 3arps3HeHHE BO3/AyXa, YCHJIICHHE
MapHUKOBOTO P PeKTa, pa3pylIeHrHe 030HOBOTOCITOSI.

Bonopoa—
AIIEMEHTHUIIPOCTOEBemecTBO. Haxox nenneBo1oponaBpupoie, pu3niecCKHenX MMIYeCKUECBONCTBA, IIPUME
HEHHE, CIIOCcOoOBIoNyYeHns. KHCIoThIMCcOoNH.

KonuuectBosemectBa.Moinbs. MossipHasimacca. 3akoHABOTraapo.
MonspHbIi00bEMTra30B. Pacué ThITOXUMIIECKUMYPaBHEHHSIM.

®usnueckne CcBoiicTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. HacelueHHble u

HEHACBIILICHHBIE pacTBopbl.PacTBOpUMOCTD
1 .

BelIecTBBBOJIE .MaccoBasJosBEIIECTBABpACTBOPE. X UMUYECKHE CBOMCTBa BOAbl. OcHoBaHus. Poib

pacTBOpOB B IPUPOIE UB

Ku3HIYENI0BeKa. KpyroBopoTBOABIBIPUPO/IE. 3arpsI3HEHUETTPUPOTHBIXBOI. OXpaHAMOYNCTKAIPUPOTHBIXB
OJl.

Knaccudukanusaeopranngecknxcoeanaennil. Oxcunpr. Knaccudukarust OKCH/IOB:
cosieoOpasyronue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHble) W Hecojeobpasyromue. HomeHnkmarypa
OKCUIOB (MEXIyHapogHas ¥ TpuBUanbHas). (DU3NYEeCKHe ¢ XWMHUYECKHE CBOWCTBA OKCHJIOB.
[omyueHneoKkcHuI0B.

OcHoBaHMsL. Knaccudukarus OCHOBAHMIA: IEIT0YN u
HEpacTBOpUMBICOCHOBaHMS. HOMeHKIIaTypaoCHOBaHUI(MEXKIyHApOAHASH TpUBHAIbHAs). DHU3MYECKUE H
XUMUYECKHE CBOMCTBA OCHOBaHUU. [loydeHrneocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HomeHkmatypa KucioT (MeXIyHapoaHas U TPUBUAIBHASN).
®dusznyeckre U Xumuieckue cBoiictBakucior.PsagakrusHoctumetaimioBH. H.bekeToBa.llonyueHnekucor.

Comu. HomeHknaTypaconei(Mex 1yHapo THaST U TPUBUATbHAS ).
OdusnueckuenxuMmuyeckuecBorcrraconeil.[lomyuenueconei.

I'eneTrdeckas CBSA3b MEXKIY KJIaCCAMH HEOPTAaHUIECKUX COSTUHEHUH.

XUMHYECKHM SKCIEPUMEHT: KaueCTBEHHOE OIPEACIICHNE COMICPIKaHMS KHUCIOPONa B BO3IYyXE;
MoJTydeHue, CoOOMpaHue, paclio3HaBaHUE W U3yYeHHE CBOWCTB KUCIIOPO/1a; HAOIOIEHUE B3aMMOICHCTBUS
BEIIIECTB ¢ KUCJIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHUS ¥ TIPEKPAIICHUS TOPECHUS (TI0XKapa); O3HAKOMIICHUE C
o0pasmaMu OKCHJIOB M OITMCAHWE WX CBOWCTB; IOJNydeHWE, cOOMpaHWe, PacIO3HABAaHUE W W3YUCHHE
CBOICTB BoOmOpona (TopeHue);, B3auMojelicTBue Bomopona c¢ okcugom wmemu(ll)  (Bo3zmoxkHO

! KypcuBom 0603HatueH yu4eGHBIA MaTepHal, KOTOPBIi H3y4aeTcsi, HO He BEIHOCHTCS HA IIPOMEKYTOUHYIO H
HUTOTOBYIO aTTECTAIIHIO.
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UCTIONb30BaHUE BHUJCOMATEPUANIOB); HaONIOJeHHEe O00pa3loB BEHIECTB KOJIUYECTBOM 1  MOJb;
WCCIIeIOBaHNE OCOOEHHOCTEH PacTBOPEHHS BEIIECTB C Pa3IMYHOW PaCTBOPUMOCTBHIO; MPHUTOTOBJICHHE
pacTBOpPOB C OIpeeIEHHON MacCOBOM JOJed pacTBOPEHHOIO BEIIECTBA; B3aMMOJACHCTBHE BOJABI C
MeTaulaMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIIONIb30BaHHE BHIICOMATEPHAJIOB); OIpEAeIeHUE
pPacTBOPOB KHUCJIOT M IIEJOYEH C MOMOIIBI WHAWKATOPOB; MCCIICJOBaHUE OOpa3lOB HEOPTaHUYECKUX
BEIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJEHNE M3MEHEHUS OKPACKH WHANKATOPOB B PAacTBOpaxX KHUCIOT U
niesoueli; usyueHue B3aumojeiicTBusi okcupa Mmeau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
MeTaJUlaMH, Peaklui HEeUTpanu3aluu; IMOIYyYCHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OIHOTO
MeTalljia IPYTUM U3 PacTBOpa COJIH; PEIeHHEe SKCIIEPIMEHTAIBHBIX 3a/1a4 TI0 TeMe «BaxHeimme kiaccel
HEOPraHWYECKUXCOCTNHEHHUIY.

[Tepuoanueckuii 3axoH u llepuonnueckas cucrema xumudeckux 3neMeHtoB . . Menneneesa.
CrpoeHme aTOMOB.

Xumugeckast cBsi3b. OKHCIUTETFHO-BOCCTAHOBUTEIHHBIE PEAKITHN

[epBrienonbITKUKIACCU(DUKANUUXUMUYCCKUXAIeMeHTOB. [loHsiTHE  ©0  Tpymmax  CXOJHBIX

3JIEMEHTOB (1enouHbIe u
I1EJI0YHO3eMETIbHbIEMETaIUIbL, [aJIOT €Hbl, THEPTHBIETa3bl ). DJIEMEHTHI, KOTOPBIE00pa3yoTaM(pOTEPHBICOKCH
JOBIUTAAPOKCHIBIL.

[Tepunonnueckuii 3axoH. Ilepuonnyeckas cucrtema XxuMudeckux sneMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas n mmmHHONIEproaHast hopMbl [lepruoaudeckoit CHCTEMBI XUMUYECKUX 3JIeMEeHTOB /.
U. Menpneneesa. Ilepuoasl u rpynnel. @usndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIBIIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHbIX saep. M3oTombl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obomodek aromoB mepBbix 20 xummdeckux dnmeMeHToB [lepmommueckoit cuctemsl . . Menneneesa.
XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTa I0 €ero mnojoxeHuro B llepuoguueckon cucreme [I. HU.
Meneneesa.

3aKOHOMEPHOCTHU3MEHEHUAPAINYCaaTOMOBXHMIYECKUXIEMEHTOB,METAIITNYECKUXMTHEMETAIIITN
YECKUXCBOMCTBIOTpynnaM unepuonam.3Hauenuellepuoanueckorosakonaullepuoguueckoil  cucteMsl
XUMUYECKHX 3JIEMEHTOB JUISl PA3BUTHS HayKU U NpakTUKU./[.JI.MeHneneeB—yuéHpliiurpax 1anuH.

XuMudeckas CBS3b. KoBanenrtnas (monsipHas u HETIOJIApHAs)
CBA3b.DJIEKTPOOTPULIATENIBHOCTEXUMUYECKNXJIEMEHTOB. IOHHAs CBA3b.

Crenenp okuciacHHs. OKHCIUTEIbHO-BOCCTAHOBHUTEILHEIC PCaKknuu. Hpoueccm OKHCJICHUSA H
BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKHH OSKCIEPUMEHT: H3yueHHe oO0pas3loB BEUIECTB METAJUIOB M HEMETaJUIOB;
B3aMMO/JICUCTBUE THUJPOKCHJA I[IMHKA C PacTBOpaMU KHUCIOT W IIEJI0YEl; MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHl  OKUCIIUTEIFHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue, peakinu
Pas3JIOKEHUs, COCTUHEHUS).

MexXIpeMeTHBIE CBSI3H

Peanmzamust MeXNpenMeTHBIX CBs3€d MpH  HM3YYSHHH XWMHH B 8 KJacce OCYIIECTBIISIETCS
yepe3 HCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSTHH, SBISIONINXCS
CHUCTEMHBIMH IS OT/IETBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKIIA.

OOmnie ecrecTBEHHO-HAY4YHbIE TOHSATHSA: HAyYHBIA ()aKT, TUNOTE3a, TEOpPHUs, 3aKOH, aHaIu3,
CHHTE3, KiaccupUKaluus, NePpUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEpEHHE,
MOJI€]Ib, ABJICHHE.

duszuka: MaTepusi, aToM, IEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIBI, PaJHOaKTHUBHOCTD,
MOJIEKYJIa, HJIEKTPUIECKUI3apsi1,BEIEeCTBO,TEI0,00bEM,arperaTHOECOCTOSIHUEBEILECTBA, a3, (PU3NIECKUE
BEJIMUNHBI, €IMHULBI U3MEPEHHUS, KOCMOC, IIJIaHEThI, 3BE3/161, COITHIIE.

Buonorust: poTocuuTes, npixanue, ornochepa.

I'eorpadus:armocdepa,ruapochepa, MUHEPAIH, TOPHBIETIOPOIBL, TIOJIE3HBICHCKOTIAEMbIE, TOTLTUBO,
BOJIHBIEPECYPCHI.

9 knacc
BemecTBo 1 XuMu4eckas peaxius
[epuomuaeckuit 3aKOH. [epuoamueckas cucreMa XUMHUYECKAX

anemenToB/]. . Menneneera. CTpoeHneaToMoB.3aKOHOMEPHOCTHB ~ M3MCHEHHHM CBOWCTB  XUMHYECKUX
3JIEMEHTOB MEePBBIX TpEX
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MIEPHUO0B,KaIHS, KA LIUIUNX COETMHEHMMBCOOTBETCTBUUCTIONOKEHNEMAIeMeHTOBB leprnogiueckoiicucre
MEHCTPOCHUEMHUXATOMOB.

Crpoenne BEILIECTBA: BUIBI XUMHUYECKOI CBSI3H.
TUNBIKPUCTAIUINYECKUXPEILIETOK,3aBUCIMOCTHCBONCTBBEIIECTBAOTTUIIAKPUCTAIUNINYECKON PEIIETKUMBH 1A
XUMUYECKONCBA3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BELIECTB (MEXIyHApoIHast ¥ TPUBUAIIBHAS).
XuMudeckue cBOIiCcTBa BEIIIECTB, OTHOCSIIINXCS K Pa3IMYHBIM KJlaccam
HEOpPraHNYeCKUXCOETMHEHUH,TeHEeTHYECKASICBI3bHEOPTaHNYECKUXBEIIIECTB.

Knaccupukanus XuMUYeCKMX peakLuil MO pa3iIWdHbIM IpU3HaKaM (II0 4YUCIy U COCTaBy
YYacCTBYIOIIUX B PEAKIMH BELIECTB, IO TEMJIOBOMY 3((eKTy, IO H3MEHEHHUIO CTEHEHEH OKHCIECHUS
XUMHAYECKHX 3JEMEHTOB, 1O OOpaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30M SHIOTEPMUYECKUE
peaKnuu, TEPMOXUMHIECKHUE YPABHEHHUS.

[TorsaTHEe O CKOpPOCTH XUMHUYeCKOH peaknuu. IloHATHE 00 O0OpaTUMBIX W HEOOPATHMBIX
XUMHUECKUX peakiusix. [IoHsATHe 0 TOMOreHHBIX M I'eTepOreHHbIX peakuusax. [loHsTne o XuMuvyeckoM
paBHOBecur. DakTOpbl, BAMSIIOIMIME HAa CKOPOCTb XHMHUYECKOW peakiuu ¢  TOJOXKEHHE
XHUMUYE€CKOTOPaBHOBECHSL.

OKUCITUTETHLHO-BOCCTAHOBUTEIILHBIE peaxuuu, 3JIEKTPOHHBIH Oananc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM peakuuu. CocraBnenue ypaBHEHUI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKMi C HCIOIb30BaHUEM METO/Ia SIEKTPOHHOT O OaslaHca.

TeopusaeKTPONIUTUYECKONANCCOUUAINN. DIECKTPOIUTHIMHEIIEKTPOIUTE. KaTHOHBI, aHHOHBI.

MexaHu3M JYccoLalm
BCHleCTBCpa3J'H/I‘-IHI:IMI/IBI/IILaMI/IXI/IMI/I‘-ICCKOI>'ICB$I3H. CTGHCHBHI/ICCOHI/IBHI/II/I. CI/IHI)HI)ICI/ICJ'I36I)I€3H€KTPOJ'II/ITLI.
PeaknumnnorHOrO0OMEHa. Y CITOBUATIPOTEKAHUSAPEAKITMHNOHHOT O oOMeHa, MIOJIHBIE u

COKpali¢HHbIE HOHHBIC ypaBHEHHS peakimii. CBONCTBAKUCIOT,0CHOBAaHUHHCOICHBCBETEPEACTABICHHIA
obanekTponuTHyeckoiinucconnanun. KauecteeHHbIepeakinuiHa HOHBL [IOHATHEOTHAPOIH3ECOTIeH.

XWMHUYECKHA OKCIIEPUMEHT: O3HAKOMIICHHE C MOJESISAMH KPHCTALTHYECKHX  PEIETOK
HEOPraHWYECKNX BEIECTB — METAIUIOB U HEMETAIIOB (TpaduTta U anMasa), CIOKHBIX BEIIeCTB (XJI0pHIa
HATpUs); HCCIEOBAaHHE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pEeakIMd OT BO3ACUCTBUS Pa3IHMUHBIX
(hakTOpOB; HMCCIEIOBAHUE SIEKTPONPOBOTHOCTH PAaCTBOPOB BEIIECTB, MPOIECCa AUCCOIMAIMU KHUCIOT,
menoueld w  comedl  (BO3MOXKHO  HCIIONB30BAaHME  BHJIEOMATEPHUAJIOB); IMPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIOIINX TTPU3HAKYA MPOTEKAHMS PEaKIFii HOHHOTO oOMeHa (00pa3oBaHME OCAIKa, BBIJCICHHE
rasza, oOpa3oBaHHE BOJbI); OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluu Pa3ioKeHUs, COCIWHEHHs); PAaClO3HABaHWE HEOPTaHWMYECKUX BEIECTB C
TTOMOIIIbIO KAYEeCTBEHHBIX PEaKIUil Ha MOHBI; PEIIEHUE SKCTIEPUMEHTAIBHBIX 33/1a4.

Hemeranis! 1 ux coennHeHust

ObmasxapakreprucTukaraioreHoB.Oco0eHHOCTUCTPOCHUSATOMOB, XapaKTepHbIE CTETICHH
okucieHus. CTpoeHne W (QU3NYECKHE CBOWCTBAIPOCTHIXBEIIECTB—TAIOTEHOB. X UMUYECKHECBONCTBA Ha
npuMepe xJiopa (B3aUMOJEMCTBHE C MEeTaljlaMH, HEMeTajulaMH, IesiodaMu). XiopoBoaopoa. ComnsHas
KHCIIOTa, XMMHYECKHE CBOKMCTBa, MOJydeHWe, NpuMeHeHue. J[eficTBHe XJiopa W XJIOpOBOJOpOJa Ha
OpraHm3M 4eloBeka. BakHel e XIIOpuIabl M UX HAXOXKACHUE  BIPHUPOJIE.

Oo0mas xapakTepucTrka 3jeMeHTOB VIA-rpymnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIC
CTETICHH OKHCIICHHUS.

CrpoeHnenpu3nyecKrecBONCTBAPOCTHIXBEIIECTB—
KHCJIOpOIancephl. AJUTOTPONHBIEMOANPUKALIMUKHCIOpOJaricepbl. XuMHUecKrecBoicTBacepsl. CepoBoaop
0J1,cTpOCHHE, (PI3NICCKUEH
XUMHYeCKHeCBOHCTBA. OKCHIBICEPhIKAKIPEICTABUTEINKUCIOTHHIXOKCH10B. CepHAsIKHCIO0Ta, (hrU3nIecKue
UXMUMHYECKUECBONCTBA (obmue Kak MIpeICTaBUTENS KJjlacca KHCIIOT "
cnerduaeckre). X IMHYeCKHepeaKIini,JIeKalieBOCHOBETIPOMBIIIIIEHHOTO
criocobamnonryueHusicepHonKucIoThl. I [pumenerne. ComucepHod KUCJIOTHI, KAadeCTBEHHAs pEakIus Ha
Cyab(aT-1oH. Haxoxnenue
cepeIneécoeTMHEHUIBIPHPOe. X UMUYECKOe3arpA3HEHNEOK Py KAIOIEeHCPEIbICOeTMHEHUAMHUCEPBI(KUCIIO
THBIEIOXK/TH,3arPsI3HEHHIE BO3/IyXa U BOJJOEMOB), CIOCOOBI €rONPeI0TBPAICHUSI.

ObmasxapakTeprucTuka’ieMeHToBY A-rpynibsl. OcoOeHHOCTH
CTPOEHUSATOMOB,XapaKTEPHBIECTEIIEHUOKUCIIEHHSL.

A3or, pacrmpocTpaHeHHE B TIPUPOJIE, bu3ugeckue u XUMUYICCKHC
cBoiictBa.KpyrosoporazoraBnpupoae. AMMUaKk,erou3n4eckuel XUMHUYECKHE CBOICTBA, IMONy4YEeHHE H
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npumerenue. Conn aMMOHHMS, UX (U3UYECKHME M XMMUYECKHE CBOWCTBA, NMpuMeHeHHe. KauecTBeHHas
peaxiusi Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoiydeHue, (uU3NYecKrue W XUMHYECKHe CBOMCTBa
(oOmrue Kak TpeACTaBHTENI Kiacca KUCIOT W crenududeckue). Mcrmonp3oBaHne HUTPATOB U COJICH
aMMOHHMSI B KayecTBE MUHEPAIBHBIX YyOOOpeHHiH. XHUMHUECKOE 3arpsa3HEHHE OKpYIKarolled cpeabl
COCIMHEHMSIMHU a30Ta (KUCIIOTHBICA0KIU,3arPsS3HEHIEBO3/1yXa,T0UBEIMBOIOEMOB).

®docdop, amrorponHsie Momudukauu pochopa, puzndeckne U XUMHIECKHE CBoWcTBa. OKCHIT
dochopa(V) u pochopHas kuciora, PU3NIECKUE ¥ XUMUICCKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue
¢docdaToB B KauecTBe MHHEPAIBbHBIX YA0OPEHUH.

O6mas xapakTepucTrka 31eMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETICHH OKHCIICHHSI.

VYraepon, awioTpomHble MOAMGHUKAIMK, pPacIpoCcTpaHeHHe B Mpupoae, ¢usndeckue u
XUMHYECKre cBoucTBa. Axacopbuus. Kpyrosopor yrmepoma B mpupoge. OKCuapl yriepoaa, HX
¢u3ryecKkue U XMMHYECKHE CBOWCTBA, JEHCTBHE HA JKWBBIE OPTaHWU3MEI, TIOTYYCHHE U NMPUMEHEHHE.
DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OkKcuaoM yriepona(lV); rumore3a ri00anbHOTO MOTEIUICHUS
KJIMMaTa; TapHUKOBBINA 3 QeKT. YTonbHas KUCIOTa U €€ CONU, UX (PU3UUECKUE M XUMHUECKHE CBOIMCTBA,
nonydyeHre U npuMeHeHue. KauecTBeHHast peakuys Ha KapOoHaT-noHBL. Mcmonp3oBaHrne kapOOHATOB B
OBITY, MEIUIIMHE, POMBIIIUIEHHOCTH U CEITCKOM XO3SHCTBE.

[epBoHavyanbHEBIE HOHSTHS 00 OpraHUYeCcKUuX BEIICCTBAX Kak
OCOEMHEHUAXYTIIepoaa(METaH, TaH,dTHIICH,alle THIICH, TAaHO, TIIUIEPUH, YKCYCHas Kuciora). Mx cocras
U XuMH4YecKoe cTpoeHue. [loHaTrne o OMomornYecK BaXKHBIX BEIECTBAX: XKUPaAX, OenKax, yrieBojgax — u
UX POJIM B KU3HM YeJloBeKa. MaTepHaabHOEe SAMHCTBO OPTaHMYECKUX M HEOPTaHUIECKUXCOCTUHEHUH.

Kpemuuii,eropnzniecknenXxMMIIeCKUEeCBONCTBA, Oy4eHne W npuMmeneHue. CoeanHeHHs
KpemHUS B ipupoje. Odume npeacrapnenusiodokcuaexpemuans( |V )ukpemaneBoiikuciaore. CHIIMKATHI, HX
WCTIOJIb30BaHKe B ObITY, MeIUIIHE, POMBIIIIICHHOCTH.
BaxueiimuecTpouTteabHbleMaTepHalibl: KEPAMUKa,CTEKIIO, IICMEHT, O€TOH, Kenne300eToH. [IpoOiembl
0e301MacHOT0 UCITOIB30BAHMSI CTPOUTENBHBIX MaTePHAIOB B IIOBCETHEBHOIKI3HI.

XVWMUYECKHA SKCIIEPUMEHT: U3ydeHHe 00paslloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COISHOW
KHCJIOTBI; TPOBEJCHUE KAauyeCTBEHHBIX pPEaKIWH Ha XJIOPHI-WOHBI W HaOIIOJIEHHE MPU3HAKOB HX
MIPOTEKAHUS; OIBITHI, OTpaXKaroue (pu3ndecKkne U XMMHUYECKHe CBOWCTBA TaJOTCHOB U WX COEIMHEHUH
(BO3MOXKHO  WCIIONIL30BaHWE  BHIEOMATEPHANIOB);,  O3HAKOMJIEHHE ¢  oOpa3namMu  XJIOPHIIOB
(TanoreHnI0B);03HaKOMIICHIECO0pa3iaMICePbIneECOe IMHEHUAMU(BO3MOIKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); HAOIIOIEHUE Tpoliecca OOYTIMBaHUS caxapa IMOJ JIeHCTBUEM KOHIEHTPHPOBAHHOM
CEepPHON KHUCIIOTHI; W3YYCHHE XWMHUYECKHUX CBOWCTB pa30aBIEHHONW CEpHOW KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHON peakiuu Ha cyinb(paT-uoH W HaOJIo/IeHHE NMpHU3HaKa €€ MPOTEKaHUs; O3HAKOMIIGHHUE C
¢usnueckuMHu  cBoiicTBaMH a30Ta, Qocpopa W HX COeAWHEHHH (BO3SMOXKHO HCIIOJIB30BaHUE
BUJIEOMATEpHUaNoOB), oOpa3namMu a30THBIX u (OCPOpPHBIX yAOOpEHMit, TMoNlyueHHe, coOupaHue,
pacro3HaBaHWE W U3ydeHHE CBOICTB aMMHaKa; MPOBEIEHNE KaYeCTBEHHBIX PEeaKIUid Ha MOH aMMOHUS U
¢dochar-MoH U H3yYCHHE NMPU3HAKOB UX MPOTEKAHMs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHCIIOTHI C MeJIbIO (BO3MOXKHO UCTIOIB30BAHHUE BUIEOMATEPUAIIOB); U3yUeHHE MOJIENIEH KPUCTAITNIECKIX
pemérok anMasa, rpaduta, QyiepeHa; 03HaKOMIIEHHE C IPOIIECCOM aJICOPOIINU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBaHHBIMYTIIEMUYCTPOUCTBOMIIPOTHBOTA3a;I0JTyYeHHE,COOMpPaHTe, PACIIO3HABAHNUE M H3Y4YCHUE
CBOWCTB YIJICKHCIIOTO Ta3a; MPOBEJICHHE KAueCTBEHHBIX peaknuii Ha KapOOHAT MCHIMKAT-HOHBI H
M3y4YeHHE MPU3HAKOB MX MPOTEKaHWUS; O3HAKOMIICHHE C MPOXYKIHMEH CHIMKATHOW MPOMBILIJICHHOCTH;
peleHNe KCIIEPUMEHTANBHBIX 3a]1a4 10 TeMe «BakHelne HeMeTalbl 1 UX COSAMHEHHS».

MeTassl M UX COCTMHEHHUS

Oomas XapaKTEPUCTUKA XUMUYECKUX 31E€MEHTOB - METaJUIOB
HaocHOBaHMMMXHoNoXkeHMsBl lepnouueckoiicucreMexummuuecknxanemenTos/[.M1.Menieneesanctpoenu
saToMoB.CTpoeHue MeTaJI0B. MeTaIuInYeCKasCBA3bUMETAIIINYECKAIKPUCTAINIHYECKAS pemeérka.
DNEKTPOXUMHUYECKHUIT pan HaIpsHKEHUI METAJIOB.

DuznuecKkuenxuMUIecKuecBoiicrBameramio.Odmuecnocodsl  monydeHus: MerawioB. [lonatue o
KOPpPO3WU METAJJIOB,0CHOBHBIE CIOCOOBI 3almMThl WX OT Koppo3uu. CIuiaBel (cTallb, YYTyH,
JIOPaATIOMUHU,0pOH3a)HUXTTPUMEHEHUEBOBITYUTTPOMBIIIIEHHOCTH.

[lenounsle MeTamisl: nmosokeHue B Ilepuonnueckoil cucrteme XuMuueckux snemeHTos [l U.
MemnneneeBa; cTpoeHHE X aTOMOB; HaxOXIeHUE B mpupoze. Ouzndeckne U XMMUYECKUE CBOMCTBA (Ha
npuMmepe HaTpus U Kanusi). OKCHIBI U THAPOKCHIBI HaTpus U Kaius. [IpuMeHeHne Mmea0YHbIX METauIoB
U UX COEIUHEHUH.
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[llenouno3emenbHbIe METAUIBl MAarHUW M KalbUui: mojoxkeHue B [lepuommueckoil cucteme
xuMuueckux sneMeHnToB J[. 1. MeHneneeBa; cTpoeHUE X aTOMOB; HaXOXJIeHHe B npupoje. Puzndeckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCH, THAPOKCHII,
conu). JKECTKOCTH BOJIBI U CIIOCOOBI e€yCTpaHeHHS!.

Amomunuii: mojoxxenue B [lepuoanyeckoii cucreme xumudeckux 3neMmentoB J[. Y. Menneneesa;
CTpOEHHE aToMa; HaxoXieHue B mnpupoae. DPu3NvecKrne W XUMHUYECKHE CBOICTBA aFOMUHUS.
AmMdoTepHbIe CBOMCTBA OKCHJIA M THAPOKCHIAATFOMHHUS.

Kenezo: monoxkenne B [lepuonnueckoit cucteme xumuyeckux 3neMentoB JI. Y. Menpaeneena;
CTpPOEHHE aTOMa; HaxOoXIeHHe B mpupoae. Pu3mdeckne W XUMHYECKHE CBOMCTBa kenme3a. OKCHIBL,
ruapoxcunbl u conu xenesa (1) u xemesa (l11), mx cocras, cBOWiCTBa HITOITyYEHHE.

XUMHUYECKUI 3KCTICPUMEHT: 03HAKOMJICHUE C 00pa3IlaMyi METAJIOB U CILIABOB, MX (DU3HMUYCCKUMU
CBOICTBaMH;  W3yYeHHE  pe3yldbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXHO  HICIIOJIb30BaHUE
BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMMOACHCTBUSA OKCHIIA KANBIWMSA W HATPUSI € BOMOHM (BO3MOXKHO
WCIOJIh30BaHUE BHICOMATEPHAJIOB); HCCIICIOBAHUE CBOMCTB )KECTKON BOJIBI; POIIECcCca TOPEHUS JKele3a B
KHCIIOpoZe (BO3MOXHO HCIOJB30BAHME BUIECOMATEPUAIOB); MPU3HAKOB IMPOTEKAaHUS KauyeCTBEHHBIX

peaxiuit Ha HMOHBI (Maraus,KanpIus, amoMuHus, IuHKakeme3a  (IDmwxenesa  (1),mMemn
(1));mabmonenne H OTIMICaHHE MIPOIIECCOB OKpaITUBaHUI IIaMeHHU HOHAMH
HATPUS, KATUSUKATbIKA(BO3MOXKHOUCIIONB30BAHUCBUICOMATCPHAJIOB);  HUCCIICZIOBaHUE  aM(OTEPHBIX
CBOWCTB THIIPOKCHUIA ATFOMUHHUSI

UTUAPOKCUIAMHKA; pEHICHUEIKCIIEPUMEHTANIbHBIX3aauioTeMe«BaxkHeMILIMEeMEeTaUIBIMUXCOETUHEHUS .
XHUMHsSI M OKpY’Karollas cpena
HosrsiemaTepuansiuTexHoJaoruu. BemecrsanmareprasnbliBIIOBCETHEBHOMKU3HUUEIIOBEKA. X UMUSIU
3I0pOBbe. be30macHOeNCIIONb30BaHNEBEIIECTBUXIMHYECKUX PEaKITUBOBITY. I lepBasmoMonbpuxuMmudec

KHX0KOTaXHOTpaBiIeHUIX. OCHOBBIIKOIOT HUECKOM TPaMOTHOCTH. XuMHu4ecKoe 3arpsA3HEeHne
OKpY Karolen cpenpl(TpeaensHasIonycTuMaskoHIeHTpanussemects—I 1 J1K).
PosibXxMMUNBpEIIEHUMIKOIOT HUECKUXIPOOIEM.

[IprpoAHBIENCTOUHUKNYTIIEBOJOPOAOB(YT0JIb, IPUPOJHBIITa3, HedTh), MPOIYKTHI ux

nepepadoTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMHYECKHH 3KCIIEPUMEHT: H3y4YeHHEe 00pas3loB MaTepuayioB (CTEKJO, CIUIABBI METaJIOB,
MOJIMMEPHBIE MaTEpHaIbI).

MexXIpeIMETHBIE CBS3H

Peanuzamus MeXnpenMeTHBIX CBsI3€M MpH H3Y4YeHHH XHMHU B 9 Kllacce OCYIIECTBISETCA
yepe3 HCIOJIb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaK WM TOHATHUH, SBISIOLINXCS
CHUCTEMHBIMHU JUJIS1 OTJIEIbHBIX IIPEIMETOB ECTECTBEHHO-HAYYHOT OLIUKIIA.

OOmireecTeCTBEHHO-HAYYHBICTIOHSATHS :HAyYHBIH(DAKT,['UIIOTE3a,  3aKOH,  TEOpHs,  aHau3,

CUHTE3,KI1acCU(hUKaINS, IEPUOTTIHOCTD, HaOJIIO/ICHHE, JKCIIEPUMEHT,MOJICTIMPOBAaHNE, U3MEPEHNE,
MOJIEJTb, IBIICHUE, TADHUKOBBIIPPEeKT, TexHOoNoTHsI, MaTepruansl. Dusmka: wmarepws, aToM, OBIIEKTPOH,
MPOTOH, HEUTPOH,MOH,HYKITU]], HU30TOIIHI, pallOaKTUBHOCTb,

MOJIEKYJIa,IIEKTPHUIECKANH3aPS I, TPOBOTHUKH, TOTYTIPOBO JHUKH, TUIIEKTPUKH,POTOIIIEMEHT,
BEIIECTBO,TEN0,00hEM,arperaTHOECOCTOSTHIEBEIECTBA,I'a3,pACTBOP, PAaCTBOPUMOCTh, KPUCTAJUTHUYECKAS
peIHéTKa,CH.HaBI)I,(1)I/I3I/IT-IGCKI/ICBCHI/I‘H/IHBI,CZII/IHI/IHBH/I?,MepeHI/I}I,KOCMH‘IGCKOCHpOCTpaHCTBO, IIJIAHCTHI,
3B€31161, COJIHIIE.

buonorust:  ¢dorocuHTe3, npIxaHue, Owocdepa, OSKOCHUCTEMa, MHUHEpaJbHBIE YIOOpEHUS,
MUKPORJIEMEHTHI, MaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

I'eorpadus:atmochepa,ruapochepa,MUHEPAIB, TOPHBICTIOPOIbI, T0JIC3HBICUCKOITAEMbIE, TOTIIUBO,
BOJHBIEPECYPCHI.

Temarnueckoe rianupoBanue B 10 kiacce mo npeaMery «XHUMHUs» aBTOPY paboueil mporpaMmbl
HEOOXOAMMO CIUIAHHPOBAThH IO KOHIIGHTPUYECKOMY CIIOCOOY IIOCTPOSHHUS IPOTPAMMBI, JIOTIOTHSIS,
yIayOuisiss coJiepyKaHHue M3YYEHHBIX paHee pas3ieioB. Takxke, HEOOXOAMMO YACIUTh 0CO00e BHUMAaHUE
MMOBTOPEHHIO, WHAWBHUYaTbHBIM 00pa30BaTeNbHBIM MOTpeOHOCTAM oOyuarommxcs ¢ PAC, pa3Buturo
KOMMYHHKATUBHBIX HaBBIKOB W (YHKIMOHAILHOW T'PAMOTHOCTH, YHUBEPCAIBHBIX YUEOHBIX JCHCTBHI,
JKN3HCHHBIX KOMHCTCHHHﬁ, IMPUMCHCHUIO XUMHUU B )KU3HU.

6. YueOHO-TeMaTH4YeCKOe NJIAHUPOBAHUE.



Ne 3annaHupoOBaHHOE
uzyda | Pazmen mporpamMmer KOJIMYECTBO YacOB
eMOoro

pasze

na

8 Kiacc

1. [TepBoHavaTEHBIC XUMHYECKHAE TTOHSATHS 10

2. Bakueiiime npeacTaBUTEIM HeOpraHudeckux | 13
BEIICCTB.

3 [epuoanueckuii 3akoH W mnepuoauueckas | 11
CHCTEMa XHMHYECKHX odiemenTtoB J[.M.
MengeneeBa. CTpoeHHE aTOMOB. XMHUYECKas
CBsi3b. OKHCITUTEIHHO- BOCCTaHOBUTECIHHBIC
peakiuu
Uroro 34

9 knacc

1. BemecTBo 1 xummHUeckas peakius 6

2 Hemertamne! 1 UX coeAUHEHUS 13

3 MeTamibsl ¥ BX COSTUHEHUS 8

4 XuMHs ¥ OKpY’Kalolias cpesia 7
Uroro 34

10 kiace

1 BemecTBo 1 xumHUeckas peakius 6

2 HemeTtamnel 1 UX coeAUHEHUS 13

3 MerTamibsl ¥ MX COSTUHEHUS 8

4 XUMUS ¥ OKpYXKarolias cpeaa 7
Hroro 34

18
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7. IloypouHoe TemaTH4yecKoe IJIAHHPOBaHHWE MpeaMeTa (Kypca) ¢ yKa3aHHEM OCHOBHBIX BHIOB
Y4eOHOH AeATeJbHOCTH 00yYalomXcs.

8 KVIACC
No Pazgen, | Ne ypoka
ypoka KoJIn4ec | B paziene
ITo TBO Conepxanue KonTponb
Tema ypoxa
BCEMY 94acoB ypoKa (momarminee
Kypcy 3aJlaHue)
1 1.ITepso |1 [Ipeamer xumun. Pomb [Ipeamer xumun. Pomp | [IpounTtats
HaYaJIbH XUMHHA B KM3HHM | XMMHHM B 5KH3HH denoseka’. Tena | maparpad
131 YyeJoBeKa. u BEIIECTBA. dusnueckue
XHMHYE XuMuueckui CBOICTBa BEIIECTB. ATrperarHoe
CKHE SKCIICPUMCHT: COCTOsIHHE BCULICCTB. XumMus B
TTOHSTHUS 3HAKOMCTBO c | cucreme Hayk. UucThie BeliecTBa
XUMHYECKOH mocynol, ¢ | u cmecu. CrocoObl pasneneHus
mpaBuwiaMu  pabotel B | cmecedd. llpaBmia GezomacHOro
7abopaTopuu U MpuéMaMu | oOpallieHdss C BEIIeCTBaMU U
oOpamieHus C | mabopaTopHBEIM 00OPYJOBaHUEM.
nabopaTopHBIM [lonsaTre o MeTomax MO3HAHUA B
000pyI0BaHHEM. XUMHH.
ATOMBI W  MOJIEKYJIBIL.
Tena u BewwecTsa. XUMHUYECKHE 3IEMEHTBI. 3HAKHU
XUMHYCCKUI (cuMBOJTBI) XUMHICCKUX
SKCIICPUMCHT: U3YUCHUC U | 3JICMCHTOB. OTHOCHUTENIbHAS
OTIHCaHVe (msudeckux | atomHass Macca. llpocteie
CBOWCTB 00pa3IoB | CIIOKHBIE BemecTBa. ATOMHO-
HEOPraHMYECKUX BEIECTB. | MOJIEKYJISIPHOE YUCHHE.
Xumuyeckas — popmyiia.
BanentHoCTh aTOMOB
XUMUYECKUX JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB.

OrtHocHUTeNnbHAS MOJICKYJISIpHAasA
Macca. MaccoBas J0JIs
XUMHUYCCKOI'O QJICMCHTA B
COCOIMHCHHUU.

dusnueckue Hu
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duznueckue CBOICTBA
BEILIECTB. ArperatHoe
coctosiHieBeiecTB. I Ions
THEOMETO/IaXII03HAHUSIBX
UMUH.

XUMUYECKUH IKCIIEPUMET:
HaOmoIeHne (PU3MUECKUX
(naByieHUE BOCKA, TasTHUAC
IpAa, pacTUpaHHE caxapa
B CTyNKe, KHUIIEHHE U
KOHZICHCAITUS BOXBI) W
XUMUYECKUX (ropenue
CBeYH, MIPOKaTNBaHUE
MEJTHOM MPOBOJIOKH,
B3aUMOJICCTBUE Me€Jla C
KHCIIOTOM) SIBJICHUM,
HaOJIO/ICHUEe W OIHCaHWe
MPU3HAKOB  MPOTEKAHUS
XUMHYECKUX peakuuit
(pasnoxxenue caxapa,
B3aMMOJCUCTBUE CEpHOU
KHCJIOTBI € XJIOPUJOM
Oapus, pasnoxeHue
runpokcuaa meau (1) mpu
HarpeBaHuH,
B3aUMOJICCTBUE JKEJIE3a C

pacTBOpOM CONMM  MeAu
(11).

ArperaTHoe  COCTOSIHHE
BEIIECTB.

XuMus B CUCTEME HAYK

Yuctele  BemecTsa U
cMmecu

XuMHU4eCKUi
OKCTIEPUMEHT: H3y4YCHHUE
croco0oB pasneneHus
cMecer (¢ TOMOILBIO
MarHura, (QuIbTpOBaHMUE,
BhITIApUBAHIE,
JUCTHIUTSIIINS,
xpomarorpaduis),
MpOBEICHNE OYHCTKH

MTOBApPEHHOMN COJIH.

XAMUYECKHE SIBJICHMSL.
Xumunueckas peakuus. [Ipusnaku
XUMHYECKUX peaKkIu.
YpaBHeHUs XAMHYECKHUX
peakuuii. 3aKOH  COXpaHEHHs
Macchl BemecTB. Knaccupukanus
XUMHYECKUX peakuui
(coenuneHnus, Pa3IOXKEeHHUS,
3aMenieHus, 0OMeHa).
XUMHUYECKUH SKCIIEPUMEHT:
3HaKOMCTBO C XUMHYICCKOHU
MOCyI0H,

CIIpaBUIAMHUPAOOTHIBIIA00pATOPH
AuTIpuEMaMuoOparieHusICIadopar
OPHBIMOOOPYIOBAHUEM; U3yUCHHE
UOMUCAHUC(PU3NICCKUX CBOWCTB
00pasIos HEOPTraHUMIeCKUX
BEIIECTB; HaOJIIOICHHE
¢uznveckux(IIaBIeHUEBOCKA, Tas
HUEIbJIa,paCTHPaHHECaXapaBCTyIl
Ke,
KHUITCHUCUKOH/ICHCAIUSBOIBI ) UX U
MUYECKUX(TOPEHUECBEYUH, IPOKAI
VMBaHUEMETHONTIPOBOIOKH,B3alM
0J1eiCTBUEMENACKUCIIOTON)
SIBJICHHH,HA0JTI0ICHUEHOITUCAHHE
MIPU3HAKOBIPOTEKAHHSIXUMHIECK
Xpeaknui(paznoxeHnecaxapa,s3
aMMO/JIECTBUECEPHONKHUCIOTHICX
TOPUIOMOAPHS,PA3TIOKEHHUETHAPO
kcunamenu(l)npuHarpeBanum, B3
auMO/ICHCTBHEKEIIe3aCPaCTBOPOM
conumenu(ll));u3yuenue
Croco00B paszzienieHus: cMmecei (c

MIOMOIIBIO MarHuTa,
¢wIbTpOBaHUE,  BBHITapHBaHUE,
TUCTHIUIANNSA, XpoMmaTorpadus),

MIPOBEICHNEOYHCTKUIIOBAPEHHOWC
0JI1; HAOJTI0 ICHUEU 0T CAaHHEePE3YJT
BTaTOBIPOBEICHUSOTIBITA, UILTIOCT
PHUPYIOIIETO3aKOHCOXPAHEHUS
MAacCHhI; co3aHue Mo/Ieie
MOJIEKYJI(IIIapOCTEPKHEBBIX ).

IIpounTath
naparpad

IIpounTath
naparpad




21

Croco0sI pasnencHus
cMecen

[IpaBuia 0e3omacHoOTo
obOpareHuns c
BEIIECTBAMU "
nabopaTopHBIM
obopymoBaHHEM.

IlomaTne o  MeTomax
IIO3HAHUA B XUMHUHU.
XUMHUSIBCUCTEME
HayK.YHCThIEBEIIECTBAUC
Mecu.CrocoObIpas/ieicHn
sicMeceit.

XUMAYECKUHN
SKCIIEPUMEHT:
HaOIIOJEHHE U OIMCAHUE
pe3ylbTaTOB TPOBEICHHUS
OIIbITA,
WUTIOCTPHUPYIOIIETO 3aKOH
COXpaHEHUS MaCChI;

IIpounTath
naparpad

ATOMBI 1 MOJICKYJTBI
XUMUUECKUI
OKCIIEPUMEHT:  CO3JIaHHe
Mozelen MOJIEKYJT
(11apocTepyKHEBBIX).

IIpounTathb
naparpad

XUMHUECKHE DIIEMCHTHI.
3Haku (CUMBOJTBI)
XUMHYECKUX JICMEHTOB.

IIpounTath
naparpad

IIpouunrats
naparpad
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OTHOCUTENbHAS aTOMHAas
macca. IIpocTeie u
CIIOXHBIE BEIIIECTRA.
ATOMHO-MOJIEKYJISIPHOE
Y4CHHE.

XumMnueckas
¢opmyna. BameHnTHOCTBH
aToMOB XAMHUYECKHUX
3JIEMEHTOB. 3akoH
IMOCTOSIHCTBA cocTaBa
BeniecTB. OTHOCUTEIbHAS
MOJICKYJISIpHAS Mmacca.
MaccoBas JI0JIA
XHUMHUYECKOr0 dJIEMEHTa B
COCIMHCHUU.

10

10

duznueckue u
XUMUYECKHE SIBIICHHUSL.
Xumuueckass peakuus u
ee  TMpHU3HAKU.  3aKOH
COXpaHEHUs Macchl
BEIIIECTB. XHUMHYECKHE
YpaBHEHUS
Knaccuduxarms
XUMUYECKHUX
(coenuHeHus,
Pa3IOKEHUs, 3aMELICHMUS,
oOMeHa).

IToBTOpEHME
1 0000IIICHUE TEMBI.

peakiuit

IIpounTath
naparpad

IIpounTats
maparpad

IIpounrats
maparpad

11

2.
Baxuei
e
npeacTa
BUTEIN
HEOpraH
AYECKUX
BEILECTB

Bosznyx — cmeck Ta30B.
CocraB Bo3ayXxa.
Kucnopon — snemeHT u
MpocTOe BEIIIECTBO.
Haxoxnenue xucmopona
B IpHpoje, huznveckue u
XUMHUUYECKHE CBOICTBa
(peakuuu ropeHus).
XuMuueckui
9KCIIEPUMEHT:
KauyeCTBEHHOE
omnpeneacHue
cojepKaHusl KACIOpOoIa B
BO3IIyXE;

Boznyx — cMmeck Ta30B.
CoctaB Boznyxa. Kucmopox -—
3JIEMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue KUCIIOpOJa B
MIpHUpOIE, ¢dusnyeckue u
XUMHUUYECKHE CBOMCTBA. Peakiuu
TOPEHHUsS] TPOCTBIX M  CIOMXKHBIX
BemiecTB. CrocoOBl TIONyYeHHS
KHuciopona B JabopaTopuul |
MPOMBIIUIEHHOCTH. [IpuMeHeHue
kuciopozna. [lonstue 06 okcuaax.
Kpyrosopor KHCIIOpoJa B
npupoae. O30H — aIoTporHast
MOJIU(UKAIINS KUCIOPOJIA.

TermnoBoi

s dexr

IIpouunrats
naparpad
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12

Peakiun TOpeHus
MPOCTBIX W CIIOKHBIX
BEIIECTB. Crioco6s1
MONTydeHHs] KHUCIOpoaa B
naboparopuu u
MPOMBIIIUICHHOCTH
[IpumeHeHre KucIoposa.
[lonsitTue 00 oOKcHIax.
Kpyrosopot kuciaopona B
MIpUpOJIE. O3zoH —
aJUTOTPOITHAS
MoauduKanus
KHUCJIOpOJa. TemnoBoi
ekt XUMHICCKOM
peaKIum,
TEPMOXUMHUYCCKUEC
YpaBHEHUS,3K30MIHI0TED
MH4YecKrepeakuuu. Tomm
BO:yTOJIBH MeETaH.
3arpsi3HeHHe BO31yXa,
YCHIIEHHE  TapHUKOBOTO
addexra,  paspylieHue
030HOBOT'OCIIOS.

XHUMHYECKUI
SKCIIEPUMEHT: TOTy4YeHUE
U  H3yYEHUE  CBOMCTB
KHCIIOpoJa; HaOJIroIeHne
B3aMOJICHCTBUS BEIIECTB
C KHUCJIOPOJOM U YCIIOBUS
BO3HUKHOBCHUS n
MpPEKpaIIeHusl  TOPEHUs
(moxapa);

13

TemmoBoi ad ekt
XUMHAYECKOH  peakumy,
TEPMOXUMHYECKHE
YpaBHEHHUS, 9K30- U
SHJIOTEPMUYECKUE
peakuuu

ToIumMBO: yronbs U METaH.
3arpsi3HeHUe BO3/yXa,
yCHJIEHHE MapHUKOBOTO
addekra, paspyiieHue
030HOBOTO CJIOS.

XUMHYECKON peakiuu,
TEPMOXHMMUYECKUE  YPaBHCHHSI,
9K30- " SHAOTEPMUYECKHUE

peakimu. TOmIMBO: yroib H
MeTaH. 3arpsi3HEHHE BO3/yXa,
yCUJICHHE TapHUKOBOTO 3¢ dekra,
pa3pyLIeHHe 030HOBOT'O CJIOSI.

Bomopon — »nemeHT WU
mpoctoe BemecTBo. Haxoxxaenue
BOZOpOAA B MIPUPO/IE,
(u3nueckne W XUMHUYECKHE
CBOICTBa (Ha puMepe
B3aMIMOZCHCTBHA C HEMEeTaJIaMHu
u OKCHIAMU METaJlIOB),
pUMEHEHUE, CIOCO0BI

MMOJTy4YCHU. ITonsarue o kucmaoTax
U COIISIX.

KonmuectBo  BemiecTsa.
Momnbs. MomsipHast macca. 3aKoH
ABorampo. MomsapHbIii  00BEM
ra3oB. PacueTel 1m0 XHMHYECKOH
(hopmyite. PacueTbl MaccoBOH J107H

XHUMUYECKOTO aNIeMEHTa B
COCIMHEHMH, KOJIMYECTBa
BEUIECTBA,  MOJIIDHOM  Macchl,
MOJISIPHOTO obObema razoB.
Pacuérel o XUMUYECKUM
YpaBHEHHUSIM.

dusnueckue CBOMCTBaA
Boasl. Bona. Ee cocras, crpoenue
u MOJIEKYJIBI. Bonma KaK
PacTBOPHUTEIND. PactBopbl.
IlonsaTie O HACBINIEHHBIX U
HEHACHIIEHHBIX pacTBopax.
ITonsTue pacTBOPUMOCTH
BCIIIECTB B BOJE. Pacuer
MacCOBOHM JIONIM BeEIIeCTBA B

pacTtBope (mpotieHTHAs
KOHIIeHTpanus). MaccoBast [10Jis
BEIECTBA B pactBope.
XUMHAYEeCKUEe  CBOMCTBA  BOJBI
(paznoxenue, peakuuu c

HATpUEM, OKCHJOM  KaJbllus,
okcugoM cepbl (IV) peakuum c
MeTaJUlaMH,  KUCJIOTHBIMH |
OCHOBHBIMHU OKcuJamu). [ToHsiTre
00 ocHoBaHusX. Ponb pactBOpOB
B IPUPOJE U B KU3HHU YEIOBEKA.
Kpyrosopor BOIabl B IpHUpPOZE.
3arpsi3HEHWE TPUPOJTHBIX  BOJI.
OxpaHa W OYUCTKA NPUPOTHBIX
BO/I.

IIpounTath
naparpad

IIpouunrats
naparpad
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14

Boxopon — oanemeHT u
MIPOCTOE BEIIECTBO.

Haxoxnenue Bomopona B
nmpupozae, (GU3NIECKUE Hu
XUMHUYECKHE CBOMCTBa
(na puMepe
B3aUMOJICUCTBUS c
HEMeTaJUIaMU u
OKCHUJIaMU METaJlIoB),
MPUMEHEHUE,  CIOCOOBI
nonyuenus. Ilonsitue o
KHCJIOTaX U COJISIX.

15

KomuuectBo BEILIECTBA.
Mons. MonsgpHas macca.
3akoH ABorazpo.
MosnsipHblii 00BEM Ta30B.
Pacuetsl mo xumuueckon

dopmyre.

16

PacueTn!
MacCOBOM JIOJIA
XAMHYECKOI'O DJEMEHTA B
COEIUMHEHNH, KOJINYECTBA
BEILECTBA, MOJIIPHOI
Macchl, MOJISIPHOTO
o0bema razoB. Pacyérel mmo
XUMHWUYCCKUM ypaBHCHI/IHM.

XUMHUYECKUMN
SKCIIEPUMEHT:
03HAaKOMJIEHHE c
o0Opa3iaMi  OKCHIOB U
OIMCAaHHE MX CBOMCTB;
MONlydeHNe W HW3yYeHHue

CBOWCTB BOJIOpOJIA
(ropenue); HabOmOAEHUE
00pasioB BEILIECTB

KOJINYECTBOM | MOJIb
dusnueckue CBOMCTBaA
Boasl. Boma. Ee cocras,
CTPOEHHE W MOJIEKYJIbL.
Boga kak pacTBopUTEIb.
XHAMHAYECKUH
SKCIIEPUMEHT:
HCCIIEOBAHUE
0COOEHHOCTEH
PacTBOPEHHMsSI BEIIECTB C
pa3IM4HON

PacTBOPHUMOCTHIO;
MIPUTOTOBJIEHNE
pacTBOpOB c
OnpeeIEHHON MaccoBOM
Jlosen PacTBOPEHHOIO
BEIIECTBA;

B3aUMOJICHCTBHE BOJBI C
MeTaulaMu  (HaTpueM ¢
KampiueM)  (BO3MOXKHO
WCTIOJIb30BaHUE

Baxueiimne KJIACCBI
HEOPraHMYECKHX  COEIWHECHHUH.
Krnaccudukanms HeOpraHm4ecKux
coenuHenuii. OKCHOBI: COCTaB,
KJ1accu(PUKAIHS (KUCNOTHBIE,
OCHOBHEIE, am{QoTepHbIE,
Hecoleo0pas3yromme - Ha
npumepe okcuzaa yraepona (I) u
OKCHJIa aszoTa (1),
HoMeHKIatypa. llomyueHue wu
XMMHYECKHE CBOHCTBA OKCHJIOB
(B3auMojericTBre c BOJIOM,

KHCJIOTaMH, EI0YaMHu ).
OcHoBaHUS. Kiraccudukanus
OCHOBaHMI: menoun u
HEPaCTBOPUMEIE OCHOBAaHUS.
Homenknatypa OCHOBAHHM.
®duznueckue U = XUMHUYECKHE
CBOICTBa OCHOBaHUM
(B3amMoOelCcTBHE ¢  OKCHIAMH
HEMETAIIJIOB, KHCIIOTaMH,
cossamu). [lonmydenre ocHOBaHUIA.

Kucinorsr: COCTaB,

kinaccudukanys, HOMEHKIATypa,
¢usnveckue M XUMHYECKHE
CBOWCTBa  (B3aMMOJCHCTBHE C
MeTaJIaMH, OCHOBHBIMHU
OKCHJIaMH, OCHOBaHUSIMH,
COJISIMH, Ha TIpUMEpE COJISTHOW U
CepHOU KHCIIOT), CHOCOOBI
nojxydeHusi. Psn akTUBHOCTH
metasioB H. H. bekerosa. Conu
(cpenHue): HOMEHKIATypa COJeH,

CII0CcOOBI MOJTyYeHMS,
B3aNMOJICUCTBHE coleit C
MeTaJllaMH, KHCJIOTaMHU,
IeJI0OYaMu H COJISIMH,
MIpUMEHEHNE.

[Mousitrie 06 ampoTepHBIX
rUIpOKcHIaX (Ha MpUMepe LMHKA
W aJIOMHHHUS):  XMMHYECKHE
CBOMcTBa  (B3aMMOJEHCTBHE C
KHUCJIOTaMU u hIeJI049aMH,
pas3ioXeHHe NpU HarpeBaHuM) U
MIOJIyYEeHHUE.

I'enetnueckas CBsI3b
MEXAY KJIacCaMH
HEOPraHWYECKUX  COEAMHEHUM.
I'eneTndeckue pspl.

XUMHUYECKUH JKCIIEPUMEHT:
Ka4eCTBEHHOE OIIpELEIICHHE
coziepKaHus KHUCJIOpoAa B

BO3JyX€; MOJIYUCHHE, COONpaHuUe,
pacno3HaBaHMEe M W3y4YCHUE
CBOWCTB KHCIOPOAA; HAOIIOICHHE
B3aMMOJICCTBHSI  BEIIECTB  C

IIpounTath
naparpad

IIpountats
maparpad

IIpouunTath
naparpad
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BHJICOMATEPHAIIOR)

17

PactBopel. IlomsAtue o

HaCBIIICHHBIX )41
HEHACBILIICHHBIX
pacTBopax. [TonsiTue

pPacTBOPUMOCTH BEIIIECTB
B Boxe. Pacuer maccoBon

JOJH BEIIECTBa B
pacTtBope  (TPOICHTHAS
KOHIICHTpAIHs).

JKP Ne 2

MaccoBas 107 BeIlecTBa
B pactBope. XUMHUYECKUE
CBOMCTBA BOJIBI
(pazmoxeHue, peakiuu C
HaTpHUEM, OKCHJIOM
KaJIBIIUSI, OKCHJIOM Cepbl
(V) peaKIuu C
MeTajlJIaMH, KUCIOTHBIMH
¥ OCHOBHBIMH OKCHIAMH).
[TousiTrie 00 OCHOBAHUSIX.

KHCJIOPOJIOM u YCIIOBHS
BO3HUKHOBEHUS W MPEKPAICHUS
TOpEHUS (moxapa);

O3HAaKOMJIEHHE ¢  oOpasnaMu
OKCHJIOB M OIHCAHUE UX CBOWCTB;
MOJTy4YeHue, cobupanue,
pacrmo3HaBaHWe W HM3YyYCHUE
CBOMCTB Bojopona (TopeHue);
B3aMMOJICICTBUE  BOJOpPOAA C
okcumoMm Memu(ll)  (Bo3MOXKHO
HCTIOTb30BaHKe

BHJICOMATEPHAJIOB); HAOJIIOJICHUC
00pa3ioB BENIECTB KOJIMYECTBOM

1 MO, HCCJICIOBAaHNE
ocobeHHoCTeH pacTBOpeHHS
BEILIECTB c pa3InuHOMI
PacTBOPUMOCTHIO;

IPUTOTOBJIEHUE  PAcCTBOPOB  C
ONpEIEIEHHON MacCOBOM J0JIEH

pacTBOpEHHOTO BEILIECTBA;
B3aNMOJECTBHE BOZBI c
MeTallJIaMU (HaTpuem u
KaJIBI[UEM) (BO3MOKHO
HCIIOJIb30BaHUE

BUJIEOMATEPUATIOB); OIpECIICHUE
pPacTBOPOB KHUCIIOT W IIEIOYEH C

TOMOIIIBIO WHANKATOPOB;
HCCIEI0BaHUE 00pas1os
HEOPTAaHUIECKUX BEIIECTB
Pa3IUYHBIX KJIAaCCOB;

HaOIIO/IeHUe M3MEHEHHUS OKPacKu
WHJIMKaTOPOB B pacTBOpax
KUCJIOT W UIeJIoYeH; HU3y4YeHHe
B3aumoeicTBus okcuaa meau(1l)
C pacTBOpPOM CEPHOM KHCIOTHI,
KHCJIOT C METallaMH, peakuui
HEWTpanu3auuu; MOJIy4ECHHE
HEPaCTBOPUMBIX OCHOBaHHM,
BBITECHCHHE OJHOTO  MeTajia
IpyruM W3 pacTBopa  COJH;
pELUIEHUE  BKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHeimme

IIpouunTath
naparpad
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18 Ponpb pactBOopoB B
MpUpoJiec W B IKU3HHU
yenoBeka.  Kpyrosopot
BOJIBI B MIPHUpPO/IE.
3arps3HeHUE MPUPOIHBIX
BoA. OxpaHa U OYHCTKa
MIPUPOJTHBIX BOJI.
Baxwueiimne KJIaCChI
HEOPTaHUYECKUX
COECIMHECHUI.

19 Knaccuduxarms
HEOPraHMYECKUX
COEJIMHEHU.

Oxcuppr: COCTaB,
KJIACCU(UKAITHSI
(KUCIIOTHBIE, OCHOBHBIE,
am(poTepHbIe,
HecoJieo0pasyronie - Ha
npuMepe OKCHJIA

yraepoga (II) m oxcuna
azora (I1)), Homenknarypa
OCHOBaHUH(MEXTyHapO
Hasu TPUBUAIIbHASA).

KJ1aCChI
HeOpFaHH‘leCKHXCOGI{HHCHHﬁ».

IIpounTath
naparpad

IIpouurats
naparpad
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20 10 IMonyueHue u
XUMHUYECKHE CBOICTBa
OKCHUIIOB
(B3ammopeicTBIe c
BOJOH, KHUCJIOTaMH,
HIeTI0YaMu).

OcHOBaHUS.
Knaccudukarus
OCHOBaHMM: IMIEJIOYU U
HEpPacCTBOPHUMEIE
OCHOBaHHSL.
Howmenxknatypa
OCHOBaHHH. DU3HUUYECKHE
W XHMHYECKHE CBOMCTBA
OCHOBaHHUM
(B3amMoieiicTBHE c
OKCHUIAMH  HEMETAllIOB,
KHUCJIOTaMH, COJISIMH).
[Tonyuenue ocHOBaHUM.
XUMUYECKUH
SKCIIEPUMEHT:
OmpeNieJICHUEe PacTBOPOB
KUCJIOT W IIeJIoYe ¢
MMOMOIIBI0 WHIAUKATOPOB;
UCCIIEIOBaHUE  00pa3loB
HCOPraHMYCCKUX BCHICCTB
Pa3IMYHBIX KIACCOB

21 11 Kuciorsr: COCTaB,
KJIaCCU(UKAITHS,
HOMEHKJIATypa,
¢duznyeckue u
XUMHUYECKHE CBOICTBa
(B3aumoieiicTBHE c

METalJIAMH, OCHOBHBIMHU
OKCHUIaMH, OCHOBAHUSIMH,
COJISIMH, Ha  TIpUMeEpe
COJISIHOM u cepHoOi
KHCIIOT), CITOCOOBI
MTOJTYICHUSI.
XHUMHAYECKUMN
SKCIIEPUMEHT:
HaOJIIOICHUE H3MEHEHUS
OKpacKd WHIWKATOPOB B
pacTBOpax  KHUCJIOT H
IIeJI0YEH;

Psan aKTHUBHOCTH
metamioB H. H. bekeroBa
XuMudyecKu
OKCIIEPUMEHT: HM3ydeHHUE
B3aUMOJICUCTBUS OKCHIA
meau(Il) ¢ pactBOpoM
CEpPHOM KHUCIOTHI, KUCIOT
C MeTaJlaMH, peakuuu
HEeNTpaIu3au

IIpounTath
naparpad

IIpouunrats
naparpad




28

22 12 Comu (cpemuue): [Ipounrars
HOMEHKJIaTypa COJICH, naparpad
Croco0b1 MOTydeHUs,

B3aUMOJICHCTBHUE COJIEH C
MeTaJulaMH, KHCIOTaMH,
meioyaMu U COJISIMH,
MIPUMEHEHHE.

[Monsitre 06 ampoTepHBIX
THAPOKCHIAX (ma
npuMepe LMHKA u
ATFOMUHHS): XUMHUYECKUC
CBOICTBa
(B3ammopeicTBIe c
KHUCJIOTAMU H IICII0YaMH,
paszioxeHue npu
HarpeBaHUM) u
MOJIYICHHE.
XuMH4YeCKui
OKCIIEPUMEHT: TIOy9YCeHUE
HEPAaCTBOPUMBIX
OCHOBAHMH, BBITECHEHUE
OJIHOTO MeTaia JAPYTUM
W3 pacTBOpa COIH;

23 13 I'enetnyeckas CBSI3b [IpounTatp
MEXITy KJIaCCaMHu maparpad
HEOPTaHUYECKUX
COEIIHEHMIA.

I'eneTnueckue psiapl.
pelieHue
AKCTIEPUMEHTATBHBIX
3a1ad o TeMe
«Baxueime KJIACCBI
HEOPTaHUYECKUX
COEIMHEHMID).

24 3.1Iepuo | 1 IlepBbIe IIOIIBITKH ITepBbIe nonsITkH | IIpounrtars
JITYIECKU KJIACCU(UKAITIH KJaccuukanmuu XUMHUYECKUX | raparpad
i 3aKoH XUMHUYECKUX 3JIEMEHTOB. | anemeHToB. [loHATHe O rpymmax
" XUMUYECKH CXOJHBIX DJIEMEHTOB (IIEIIOYHBIC
MIePUO.T OKCIIEPUMEHT: HM3YYCHHE | U IEIIOYHO3EMEIbHBIE METaJUTHI,
nyeckas 00pa3sIos BEIICCTB | FaJIOTEHbl,  WHEPTHBIE  Tas3bl).
cucreMa METAJIJIOB M HEMETAJNIOB; | DJIEMEHTBI, KOTOphle O0pa3yroT
XUMHUYE am(poTepHbIe OKCHJIBI u
CKHX TUAPOKCHIEL.
3JIEMEHT [lepuonuueckuii  3aKoH.
oB JI. W. Ilepuonnueckas cucrema
Mennen XUMHUIECKUX 3JIEMEHTOB
eeBa. . Y. Menneneena.

Crpoen Kopotkonepuoanas "
ue JUTMHHOTICPHOTHAS (hopmbl
aTOMOB. ITepuoauueckoit CHUCTEMBI
Xumuue XUMUYECKUX  dneMeHtoB [l
cKas N. Mengeneera. Ilepuogsl u
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CBSI3b.
Oxuciu
TEJILHO-
BOCCTaH
OBHUTEID
HBIE
peaKiun

25

IlonsTHE 0  rpymmax
CXOJIHBIX JIIEMEHTOB
(TmemovHbIE u
IeTOYHO3EMETTFHBIS
METaJlIBb, raJOTeHBl,
WHEPTHBIC Ta3bl).
XUMHUYECKUI
9KCIEPUMEHT:
B3aMMOJICHCTBHE
THAPOKCHIA [WHKA C
pacTBOpaMH KHCJIOT H
IIEJI0YEH;

DIEeMEHTHI,
KOTOpBIS 00pa3yroT
aM(pOTEepHBIE OKCUIBI U
THJIPOKCH/IBL.

26

[lepuonuueckuil  3aKOH.
Ilepuonnueckas cucrema
XUMHAYECKHX  3JIEMEHTOB
JI. 1. Menneneena.
Kopotkonepuoanas u
JUTMHHOTIEpUO/THAS
¢dopmer  [lepuogudeckoit
CHCTEMBI XUMUYECKUX
3JIEMCHTOB .
. MenneneeBa

27

ITepuonst u
TPYIIIBL. duznuecKuii
CMBICTT MOPSAKOBOIO
HOMeEpa, HOMEpPOB
nmepuoga W TPYMIBI
JIEMEHTA.

Crpoenue aTOMOB.
CocTaB aTOMHBIX sIIIED

rpynnbl.  POU3MYECKUM  CMBICT
MOPAJKOBOTO HOMEpa, HOMEpOB
Ieproa U TPYIIITHI SJIE€MEHTa.

Crpoenue aTOMOB.
CocraB aTOMHBIX siiep. M30TOmBL.
ONEeKTPOHBI. Crpoenue
JNEKTPOHHBIX O00OJIOYEK AaTOMOB
TEPBBIX 20 XUMHYECKUX
3JIEMEHTOB Ilepuoanueckoit
cuctemel J[. 1. Menneneena.
XapakTepuCTUKa  XUMHYECKOIO

3JIEMEHTa 10 €ro TMOJOXKEHHIO B
Ilepuonuueckoit cucreme . W.
Mengeneesa.
3aKOHOMEpPHOCTH

W3MCHCHUSI CBOMCTB DJIEMEHTOB
MalblX TEPHOAOB M TIJIABHBIX
noarpynm, B 3aBUCUMOCTH OT
aTOMHOTO (TIOPSIKOBOT0) HOMEpa
3HaueHue [Iepuoauyeckoro
3aKOHa u [lepunoanyeckoit
CHUCTEMbI XUMHUYCCKUX JJIEMCHTOB
AJI1 pa3sBUTHA HAYKW U IMPAKTUKU.
O. 1. MenneneeB — yd€HbId U

rpaXx/J1aHuH.

Xumuueckas CBSI3b.
KoBanentnas (momsipHas u
HENoJsIpHast) CBSI3b.

DIEeKTPOOTPHUIIATEIIFHOCTh
aTOMOB XHMMHUYECKHX JJIEMEHTOB.
HNonHas cBs3b.
Cremnenb
OKHCIUTEIBHO-
BOCCTaHOBUTEJILHEIE peaxIum.
IIpoueccsi OKHCIICHUS u
BoccTaHOBJeHUS. OKHUCIUTEIN H
BOCCTaHOBUTEIIH.

OKHCJICHUA.

CreneHp OKHUCIIEHHUS.
OKHUCIATEFHO-BOCCTAHOBUTEIbH
bl peakuu. [Iponeccrr

OKHCJIEHHUS ¥ BOCCTAHOBJICHHS.
OKUCIATEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH JKCIIEPUMEHT:
n3yueHne  o0pas3loB  BEILECTB
METAJJIOB 51 HEMETAJIOB;
B3aUMO/IeCTBHE TUJIPOKCHIA

LIMHKa C PAcTBOpaMU KHCIOT U
IEeI0YeH; NPOBEIEHUE OIBITOB,
WUTFOCTPHUPYIOITIX MIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENLH
BIX peaknui (TOpeHHe, PeaKIuu

IIpounTath
naparpad

IIpounrats
naparpad

IIpounTath
naparpad
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28

N3oTonsl. D1eKTpOHBI
CtpoeHue 3JIEeKTPOHHBIX
000J109€K aTOMOB TIEPBhIX
20 XUMHICCKUAX
JJICMEHTOB
[epuoanueckoil CUCTEMBI
JI. 1. Menneneena.

29

XapakTepucThka
XUMHYECKOTO  JJIeMEHTa
M0 €ro TOJOXEHUI0 B
Ilepuonnueckoit cucreme
JI. 1. Menneneena.
3aKOHOMEPHOCTUU3MEHEH
HApaanyCcaaTOMOBXUMHUYC
CKHXDJIEMEHTOB,METAJUTHY
ECKUXMHEMETAUTHIECKIX
CBOMCTBIIOTpyHIIamM
UTIEPHOIaM

30

3HaueHue
Ilepuonnueckoro 3akoHa
u [Tepunonnueckoit
CUCTEMBI XUMHYECKHX
3JIEMEHTOB JJISi Pa3BUTHUSA
HAayK{ 1 IPAKTHKH

J. . MengeneeB  —
YYEHBIN U TpakJaHUH
Xumuueckas CBSI3b

31

Xumuueckas CBSI3b.
KoBanentnas (mossipHast
Y HETIOJISIpHAsT) CBSI3b.
DIIEKTPOOTPHUIIATEITHHOCT
b aTOMOB XHMHYECKHUX
3JIEMEHTOB

Pa3NIOKCHUSI, COCITUHCHHUS).

IIpounTath
naparpad

IIpounTathb
maparpad

IIpounrats
naparpad

IIpounTath
naparpad
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32

HonHas cBsI3b.

CreneHb OKHUCJIEHHUSL.
OKHCIUTEIBHO-
BOCCTAaHOBHUTEILHEIE
peaxiuu.

33

10

IIpoueccel
OKHUCJICHUS u
BOCCTaHOBJICHHSI.
Okucnurenu u
BOCCTaHOBUTEIIH.

XUMHUYECKUH
SKCIIEPUMEHT:
MIPOBEJICHHE OTIBITOB,
WJLTIOCTPUPYIOIINX
MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTEIBHBIX
peakuuit (ropenmue,
peaxiumn Pa3IoKEeHHS,
COCTMHCHMS).

IIpounTath
naparpad

34

11

JKP Ne 3

IIpounrars
naparpad

bes zaganusa
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9 KJIACC
Ne Pazgen, Ne
ypoka KOJIMYECTBO | YPOK Conepane Kontpoms
ITo 4acoB a B | Tema ypoka yPOKa (momamHee
pasn 3aJlaHue)
Kypcy ene
1 1.Bemecte | 1 [epuomaeckuit 3aKOH. ITepuogmaeckuii IIpounTats
ou Ilepuoauueckas CUCTEMA | 3aKOH. [eprionnueckas | maparpad
XIMHYECKa XUMHYECKHX JJIEMEHTOB | CHCTEMaA XUMHAYECKHX
sl peaKuust J. . MernneneeBa. CTpocHHE | DIIEMECHTOB
aTOMOB. . Y. Menneneesa. Ctpoenue
3aKOHOMEPHOCTH B | aTOMOB. 3aKOHOMEpPHOCTH B
VW3MEHEHUU CBOMCTB | U3MEHEHUU CBOIICTB
XUMHUYECCKUX 3JICMCHTOB | XUMHUYCCKUX DJICMCHTOB
NIEPBBIX TPEX MEPUOJIOB, KANIMs, | IEPBBIX  TPEX  IEPHUOMOB,
KaJblli W WX COCNWHEHWH B | Kamus, KalmbOusd W HX
COOTBETCTBHH C TIOJIO)KEHHEM | COSAMHEHHW B COOTBETCTBHU
31eMeHTOB B Ilepuonnyeckoi | ¢ MOJI0KEHUEM 3JIEMEHTOB B
cucteMe U cTpoenneM ux | Ilepuomgmueckoil cucreme u
aTOMOB. CTPOEHHEM HX aTOMOB.
Crtpoenue BelecTBa:
JKP Ne 1 BHJIbI XUMUYECKOU CBSI3H.
2 2 CrpoeHue BeliecTBa: BHAbI | THIIBEI KpHcTanIM4ecKux | [IpounTarh
XUMHYECKOH CBSI3H. PEIIETOK, 3aBHCUMOCTB | maparpad
Tunsr CBOICTB B€IllECTBAa OT THIIA
KPUCTAUIMYECKUX ~ PENIETOK, | KPUCTAIUIMYECKON —PEIIETKH
3aBHUCHMOCTb CBOMCTB | U BUAA XUMHUYECKOU CBA3H.
BelIeCTBa oT THIIA Knaccudpukamuss  u

KPUCTAJUIMYECKON PEIIETKU U
BHJ]a XUMHYECKOH CBSI3H.

XUMHUECKHI  SKCIEPUMEHT:
O3HAKOMJIEHHE C MOIEISIMU
KPUCTAIUTHYECKUX pemérox

HEOPraHMYECKUX BEIIECTB —
METAJLIOB W  HEMETAJIJIOB
(rpaduTa M anMaza), CIOKHBIX
BEMIECTB (XJIOPUAA HATPHUSA);

HOMEHKJIaTypa
HEOPraHMYECKHX  BEIIECTB
(MexayHapoaHas u

TpUBHAJIbHAS). XHUMHUYECKHE
CBOWCTBa BEIIECTB,
OTHOCALIMXCS K Pa3IMYHBIM
KjaccaM  HEOpraHM4eCcKUX
COCIMHEHHUH, TIeHeTHYeCcKas
CBSI3b HEOPraHUYeCKUX
BEIIECTB.
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Knaccuduxarms u
HOMEHKJIaTypa

HEOPraHMYECKHX BEIIICCTB
(MexayHapoaHas u
TpUBHAJIbHAS).

Knaccudukaruss XuMHAYECKUX
peakiuid 1Mo  pazIMYHbIM
npu3HakamM (10 4YuCIy U
COCTaBy  yYaCTBYKOINIUX B
peakiun BEIIIECTB, o
teruioBoMy  dddexry, 1o
WU3MEHEHUIO CTeTICHe!
OKHCIICHUS XUMAYECKUX

AJIIEMEHTOB, TI0 OOPaTHUMOCTH,
M0 YYacTHIO KaTaau3aTopa).
Ox30u SHIO0TEPMUYECKHE
peakiii, TEPMOXHUMUYCCKUE
YpaBHEHHS.

XumMuueckue CBOMCTBa
BELIECTB, OTHOCSIIMXCA K
Pa3IUIHBIM KJ1accam
HEOPraHWYECKUX COCIMHEHUH,
reHeTuYecKas CBSI3b
HEOPraHWYECKUX BEILIECTB.

Knaccudukaius XUMHUYISCKHX

peakuuii 1Mo pa3IM4HBIM
npu3HakaM (Mo 4ucily W
COCTaBy  yYacTBYIOIIUX B
peaxuu BEIIECTB, no
teruioBoMy  3ddekty, 1o
U3MEHEHUIO CTEIECHEN
OKHCIICHHS XUMHUYECKHX

OJICEMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4aCTHuro KaTam/IsaTopa)

OK30- W 3HAOTEPMHYECKHE
peakuuu. TepMoxuMHUecKue
YpaBHEHUS.

XUMHUYECKUH  DKCHEPHUMEHT:
WCCIIEIOBAaHNE  3aBUCHUMOCTHU
CKOpOCTH XUMHUYECKON

peakunu oT BO3JEeHCTBUS
pa3n4HbIX (aKTOpOB

Knaccudukanus
XMMHYECKUX  peakiuii 1o
pa3IUYHBIM TIpU3HaKaM (10

YUCITYy Hu COCTaBy
YYacTBYIOIIUX B pEaKIuu
BEIIECTB, MO TEIIOBOMY
sbdekty, Mo HUIMEHEHHUIO
CTCIICHEH OKMCJICHUS

XMMUYECKHX DIIEMEHTOB, MO
00paTUMOCTH, IO YYacTHIO
KaTamm3aTopa). OJK30- |
SHJIOTEPMHYECKHE DPEaKLUH.
TepMoxuMHuuecKue
YpaBHEHUHI.

ITonsiTue o cxkopoctu
XHUMHUYECKOMI peaKLuu.
[lonsiTne 006 oOpaTHUMBIX W
HCO6paTI/IMLIX XUMHNYECCKUX

peakuusx. Iloustue 0
TOMOTEHHBIX u
reTepOreHHbIX peaKLMsIX.
[lonatne o0 XUMHUYECKOM
PaBHOBECHHU. CwmenieHue
XUMUYECKOTO  PaBHOBECHSL.
@aKkTOphl, BIHSIOIIME Ha
CKOPOCTh XUMHUYECKOMN
peakiuuu U MOJIOKEHHUE

XUMHYECKOTO PAaBHOBECHS.

OKuCIUTEIHHO-
BOCCTaHOBUTEILHBIC
peaxium, AIIEKTPOHHBIN
OaJtaHc OKHCJIUTEIILHO-
BOCCTaHOBUTEIBbHOU
peaxiuu. CocraBnenue
YpPaBHEHUH  OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIX
peakuii ¢ MCIOJIb30BAaHHEM
MeToja AIIEKTPOHHOTO
OaJiaHca.

Teopus
ANEKTPOIIUTHIECKOM
JIUCCOLIMAIUH.
DIIEKTPOTUTHYECKAS

IIpounTath
naparpad

IIpounTath
maparpad
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IlonsTue o ckopoctu

XUMHUYECKOUI peaxuum.
[Tonstne 00 oOpaTUMBIX U
HEOOPAaTUMBIX  XHMHYECKHX
peaKIusx. [Tonsitue o
TOMOTEHHBIX U TE€TEPOTEHHBIX
peaKiusx. ITonsiTue 0
XUMUYECKOM pPaBHOBECHH.
Cwmemnienue XUMUYECKOTO
paBHOBECHSI. ®DaKTopHlI,
BIMSIOIIAE  HA  CKOPOCTh
XUMUYECKOM  peakmuu U
MIOJIOXKEHUE XUMUYECKOTO
paBHOBECHSL.

XUMU4eCKU JKCIIEPUMEHT:
HCCIICIOBAHUE
ANEKTPONPOBOAHOCTH

pacTBOpPOB BEIECTB, Ipoliecca
JUCCOIMAIIH KHCJIOT,
merodeii M coyel (BO3MOXKHO
UCTIONIb30BaHUE
BUIEOMATEPUAIIOB);
MIpOBeEJICHNE OITBITOB,
WUTIOCTPUPYIOIIKX — TIPU3HAKU
IIPOTEKAHUST PEAKLIMA HOHHOIO
oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJICHNE Ta3a, 0Opa3oBaHMe
BOJIBI);

OxuciauTensHO-
BOCCTAaHOBHUTEJIbHBIE PEAKLINH,
3JIEKTPOHHBIN Oananc
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHOW PEaKLUU.
CocrasieHne YpaBHEHUI
OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI
C HCIOJB30BAHMEM METOJa
3JIEKTPOHHOTO OalaHca.

XuMU4ecKui JKCIIEPUMEHT:
ONBITOB,  WJUIFOCTPUPYIOLIUX
MIPUMEPBI OKHCIIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKINN
(ropenmue, peaxumn
pa3IoKEHHUS, COCIAMHEHHS);
pacro3HaBaHue

HEOpPraHWYECKUX BEUIECTB C
MTOMOIIIBIO KaueCTBEHHBIX

pCaKLII/Iﬁ Ha HOHBI; PCUICHHUC
OKCIICPUMCEHTAJIBHBIX 3a1a4.

JIACCOITHAITUS. DJIEKTPOIUTHI
U HeaNeKTponuThl. KaTnoHsl,

AHHUOHBI. MexaHu3M
IUCCOIMAIMN  BEIIECTB C
Pa3IUYHBIMU BUIAMU

xumuueckoul cesa3u. Ilonsarue
O CTENEeHU JUCCOIHMAIlNU.

CuibHbIE u cradble
AJNEKTPOJIUTHL

Peaxmun HOHHOTO
obMeHa. YcnoBus
MPOTEKaHUS peakuuit
HOHHOTO OOMeHa 10 KOHIIA.
[Tonubie W cokpall€HHbIE

HMOHHBIE YPABHEHUS PEAKLUI.
XHUMHUYECKHE CBOMCTBa
KHCJIOT, OCHOBAaHHWH M COJCH
B CBETE TNpeACTaBlIeHHN 00

3JIEKTPOIUTUYECKON
JIACCOLUALUY. Cpena
pacTtBopa. KauectBeHnnbie

peaknud Ha KAaTHOHBI U
aHUOHBI: XJIOpUI-, OPOMHU/I-,
nonua-, Cynbdar-, KapooHaT-
, CHITIKAT-, ¢docpat-
AHHOHBI; THIPOKCH]-UOHBI,
KaTHOHBl aMMOHUS, MarHusi,
KaJIbIUs, aJJFOMUHHS, JKele3a
2+) u (3+), memn (2+),
[IMHKA, TMPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.

XUMHUYECKUN 3KCIEPUMEHT:
03HAKOMJIGHHE C MOJIEIISIMH
KPUCTAIUIMYECKUX  PEHIETOK
HEOPraHMYECKHX BEIIECTB —

METAJNIOB W HEMETaJlIOB
(rpadura u anmasa),
CJIOKHBIX BEINECTB (XJIOpHIa
HaTpHUA); HCCIEI0BAaHNE
3aBUCHUMOCTH CKOPOCTH
XMMHUYECKOM peakuud OT
BO3JICUCTBUS pa3TAYHBIX
(hakTopoB; HCCIICIOBAHUE
3JIEKTPOIPOBOIHOCTH

pacTBOpoOB BEIIECTB,
nporiecca JIICCOTIAAIN

KHCJIOT, IIeJouedl u coueit
(BO3MOKHO  HCHOJIB30BaHHE
BHJIEOMAaTEPHAIIOB);
MpOBEICHIE

WJUTIOCTPUPYIOLINX

OIIBITOB,

IIpounTath
naparpad
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Teopus MpU3HAKKU npotekanus | [Ipounrtarhb
NMEKTPOIUTHUECKOM peakiuii MOHHOrO OOMeHa | maparpad
JIACCOITHAITIH. (oOpazoBanue ocajka,
DNeKTpoIuTHIeCcKas BEIJICTICHIE rasa,
JUcconuanysi. DIEKTPOIUTHL U | 00pa3oBaHHe BOJIBI);
HEDJICKTPOJIUTHI. KaTuoHsl, | OMBITOB, WITIOCTPUPYIOLINX
AHUOHBI. MexaHu3M | IpUMEpPHI
JUCCOIIMAIMA  BEIIECTB  C | OKUCIUTEIbHO-BOCCTAHOBHUTE
Pa3IUYHBIMH BUAAMH | JBHBIX peakuuil (ropeHwue,
XUMHU4YeCKOM cBsizu. lloHsiTHE | peakuuu pazyioXKeHus,
0 CTeMeHH  JUCCOLMAIVH. | COSTUHEHHS);

CunbHble u crnabple | pacro3HaBaHHE
ANIEKTPOITUTHI. HEOPTaHWYECKUX BEIIECTB C

Peaxmum HWOHHOTO | TIOMOIITBIO Ka4eCTBEHHBIX
oOMeHa. YcnoBusl IPOTEKaHUsI | peakuuii Ha WOHBI, PEICHUE
peaknuii MOHHOTO OOMEHa /IO | SKCIIEPUMEHTAIBHBIX 3a71ay.
KOHIIA. [Tonnsie u
COKpAIlIEHHBIE HWOHHBIE
YpaBHECHUSA peaKuuii.

XumMuueckue CBOMCTBa

KHCJIOT, OCHOBAaHHMI M cOJICH B

CBETE  IpEACTaBICHUH 00

3JIEKTPOJIUTUYECKOU

JIACCOLALUH. Cpena

pacTtBopa. KauectBennsie

peaknMM Ha  KaTHOHBI U

aHUOHBI: XJIOpHUA-, OpoMui-,

nonua-, cynbgar-, kKapOoHaT-,

CHIIMKaT-, Qocdar- aHUOHEI,

TUAPOKCHUI-MOHBI,  KaTHOHBI

aMMOHHS, MAarHus, KaJbIIHs,

aTioMUHMS, Xkenesa (2+) u

(3+), w™eam (2+), uuHKa,

MIPUCYTCTBYIONINE B BOJHBIX

pacTBopax.
2.Hemeran Obmas XapaKTEPUCTUKA Obmas IIpountats
Tl W HUX TaJIOTEHOB. OCOOEHHOCTH | XapaKTepPUCTUKA TallOTeHOB. | maparpad
COeIMHEHH CTpOCHUS aTomoB, | OcobeHHOCTH CTPOCHHUSI
s XapaKkTepHbIe CTEIIEHH | aTOMOB, XapakTepHbIe

okucinenus.  CTpoeHHE | | CTENEHH OKHCJICHUSI.

¢busnyeckue ceoiictBa | Ctpoenue u  (u3MuUecKue

MPOCTHIX BEIIIECTB — | cBolicTBa TPOCTBIX BELIECTB

TaJIOTEHOB. — TaJOoreHoB. XHUMHYECKHE

XUMHUUECKUI IKCTIEPUMEHT: CBOWCTBa Ha MpHUMeEpE XJopa

H3y4YeHne 00pasmoB | (B3anMoOACHCTBHE c

HEOPraHMYECKUX BEIIECTB, | METAJUIAMH, HEMETaJUIaMU —

CBOWMCTB COJISIHOM KHCJIOTBI; | BOIOPOJOM M KHCIOPOIOM,

NpOBEJICHUE  KAa4YeCTBEHHBIX | MIeI04aMu). XIIOPOBOJIOPOI.

peakuuii Ha XJIOPUI-UOHBI U
HaAOJIIOJICHUE TIPU3HAKOB HX
MPOTEKAHUS; OTIBITHI,
oTpaxkaromue (HU3MUECKHE U
XUMHUYCCKUEC CBOICTBa
TaJIOTCHOB U WX COCAMHCHUUN
(BO3MOXHO  HCIIOJIB30BAHMHE

ConsHast KHUCJIOTA,
XUMHUYECKHE CBOIICTBA,
MOJTyYeHHe, MIPUMEHEHHUE.
HelictBue XJ1o0pa u
XJIOPOBOJOPOA HA OPTaHU3M
YeJIOBEKA. Bakueiinme

XJIOPUIbI U UX HAXOXJICHUC B
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BHJICOMATEPHAIIOB);

XUMHYECKHE CBOMCTBA Ha
npuMepe XJIopa
(B3ammopeicTBIe c

METajlslaMHd, HCEMCTalllaMHu —
BOOOpPOAOM HU  KHUCJIOPOAOM,

menodamu).  XIJIOPOBOAOPOI.
Consinas KHCJIOTA,
XUMHUYECKHE CBOICTBA,
MoJTydeHue, MprUMeHEHHE.

XUMHUYECKUHA  DKCIIEPHUMEHT:
03HAKOMJICHHE C OOpasuamu
XJIOPUJIOB (rajmoreHUI0B);

O3HaKOMJICHHE ¢ oOpa3mamMu
ceppl U €€ COEIUHEHUSIMU
(BO3MOXHO  HUCIOJIb30BaHUE
BHJIEOMAaTEPHAIIOB);

HelictBue xjiopa u
XJIOPOBOJIOPOJAa Ha OpraHH3M
YeJI0BeKa. Baxueiiiue
XJOPHUIBI U UX HAXOXKJIECHUE B
npupoe.

O6bmas
XapaKTEepUCTUKA  JJIEMEHTOB
VIA-rpynmsl.  OcobeHHOCTH

CTPOCHUS AaTOMOB KHCJIOPOJIa U
cepbl. XapakTepHbIC CTENCHH
OKMCJICHHS.

Crpoenne W (U3UUECKHUE
CBOWCTBA MPOCTHIX BEIICCTB —
KHCIIOpoJia 5 CepBHl.
AJIOTpOTIHBIE MOJIU(UKAIIMH
KHCJIOPOJIA U CEPBI.

XUMUYECKUN  DKCIEPUMEHT:
HaOJI0ICHUE nporecca
oOyrnuBaHus — caxapa  IOJ
NEUCTBUEM

KOHILICHTPUPOBAHHOM  CEpHOM
KHCJIOTEI, U3Yy4CHUC
XUMHYECKHX CBOICTB
pa30aBIeHHOM CEpHOH
KHCJIOTEI, MIPOBEICHUE

KaueCTBEHHOW peakiuu Ha
cynb(daT-uoH M HaOJI0JICHUE
IIPU3HAKa €€ NPOTEKAHMS

HpUpoJe.
Obmas
XapaKTEepUCTUKA 3JIEMCHTOB
VIA-rpynnsl.  OcobenHoctr
CTPOEHHUSI aTOMOB KHCJIOpOJa

u  ceppl.  XapakTepHble
CTETIEH! OKUCIICHHUS.

Crpoenue u
¢dusnueckue CBOICcTBa
MIPOCTHIX BEILIECTB -
KHCII0poza u CepBlL.
AnnoTtponHsie

MOIU(PHUKALUU KHCIOPOAa U
cepbl. XUMUYECKHUE CBONCTBA
cepsl  (B3aMMOJEHCTBHE C
HEMETaIJIaMd — BOJOPOOM
U KHCJIOPOAOM, METalllaMH,
KOHIICHTPUPOBAHHBIMHU
a30THOMN u CEepHOU
kucnoramu). CepoBOIOPOI:
cTpoeHWe, (UINYECKUE U
XUMUYECKUE CBONCTBA
(KHCTIOTHBIE u
BOCCTaHOBHUTEJIbHbIC
cBoiictBa). OKcuabl cepsl
Kak MpeACTaBUTEIH
KHUCJIOTHBIX OKcHAOB. CepHast
KACIOTa:  (hu3MYecKkue W
XUMUYECKUE CBONCTBa
(obmue u crenudpuveckue).
Comu  cepHOM  KHCIOTHI,
KayecTBEHHAss peaknus Ha
cyJb(haT-uoH. Cepnucras
KHCJIOTA. XUMHYECKHE
peaKiuy, Jexalue B OCHOBE
MPOMBIIIIJIGHHOTO  crocoba
MOJIYYEHUS] CePHON KHCIIOTHI.
Haxoxxnenue cepsl u eé
COCMHEHUM B IIPUPOJE.

[Ipumenenne cepel u ee
COCMHEHN B OBITY W B
ITPOMBIIIJIICHHOCTH.

XUMHUYECKOE  3arpsA3HEHUE
OKpYyXarolen cpensl
COCIMHEHUSMHU Ccephl
(KuCIOTHEIE JTOXKIH,

IIpountats
naparpad

IIpounrats
maparpad
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XUMHYECKHE CBOMCTBA CEPHI
(B3ammMosieiicTBHE c
HEMETaJlJIaMUd — BOJIOPOZIOM H
KHCJIOPOJIOM, MeTaJJIaMH,
KOHIIEHTPUPOBaHHBIMHU
a30THOMN u CEepHOU
KHCIIOTaMH).

CepoBonopon: CTpOCHHUE,
¢u3nuecKkue W XUMHYECKHE
cBoiicTBa  (KHCIIOTHBIE |
BOCCTaHOBHUTEJIbHbIC
cBoiicTBa). OKCUABI Cephl Kak
NPEACTaBUTEIN  KUCIOTHBIX
OKCHJIOB

11

CepHast kucnora: (pU3NUECKUE
U  XMUMHYECKHE  CBOWCTBa
(obmue u crnenupudecke).
Comnu cepHOM KHUCIIOTHI,
KayecTBEHHAsT peaknus Ha
Cynb(haT-noH. CepHucras
KHCJIOTA.

XUMHUUECKUE peaxuuu,
JeKaIue B OCHOBE
MIPOMBIIIUIEHHOTO criocoba
MOJyYEHHUS] CEPHOM KHCIOTHI.
Haxoxnenue ceppl u €€
COCMHEHUM B MOpUpOJE.
Ilpumenenue cepel Hu  ee
COCIMHEHU B OBITY W B
IMPOMBITIJICHHOCTH

12

XUMHUYECKOE
3arps3HEHHE OKpYIKaroIei
Ccpenbl COEIVWHEHUSIMUA CEphI
(KHUCTOTHBIE JIOX]TH,
3arps3HEHHE  BO3IyxXa  H
BOJIOEMOB),  CIIOCOOBI  €rO
MPEIOTBPALECHHUS.

Ob6mas
XapaKTePUCTUKA  DJIEMEHTOB
VA-rpynmiibl. OcobeHHocTH
CTPOEHMsSI aTOMOB a30Ta |
docdopa, XapaKTEepPHbBIE
CTCIICHU OKHCIICHUS.

3arpsi3HEHHE  BO3AyXa U
BOOEMOB),  CIIOCOOBI  €T0
HpEeTOTBPAIICHHS.

Ob6mas
XapaKTepUCTHKA 3JIEMECHTOB
VA-rpynmnel.  OcobeHHOCTH
CTPOCHHS aTOMOB a30Ta M

docdopa, XapaKTepHbIC
CTCTICHH OKHUCIICHUSI.

A3sor,
pacmipocTpaHeHne B
npupone, (Quzmueckue u
XHMHUYECKUE CBOMCTBa
(B3ammopeiicTBIe c

MeTajulaMi 1 HeMeTaJulaMH -
KHUCJIOPOZIOM H BOJOPOJIOM).

Kpyrosopor azora B
HIPUPOJIE. AMMHax:
¢usnuecKkue M XUMHUYECKHE
CBOMCTBa (oxucnenue,

OCHOBHBIE€ CBOICTBa BOJHOT'O
pacTBopa), TMOJIY4YEHUE U
MIpUMEHEHHE. Comu
aMMOHHS: COCTaB,
¢usuuecKkue M XUMHUYECKHE
CBOMCTBa (paznoxenue,
B3aUMOJICUCTBHE co
mienoyamMu),  IpUMEHEHHe.
KauectBennas peakuusi Ha
WOHBI aMMOHHUA. A30THas
KHcnoTa, €€ (Qu3n4ecKne Hu
XUMHUUYECKHE CBOICTBa
(obmue u crneuupuyeckue),
MOJTydeHHeE. HuTtpats
(paznoxxenue).  Azorucras
KHUCJIOoTAa. Ucnonb3oBanue
HUTPATOB W COJIEH aMMOHUS
B KauecTBE MHUHEPAIBHBIX
ynoOpeHuit. XuMHuuecKoe
3arpsi3HEHHE  OKPYXKaroliei
Cpelbl COCIUHEHUSIMHU a30Ta
(KuCIOTHEIE JTOXKIH,
3arpsi3HEHKE BO3/yXa, MOYBBI
1 BOJIOEMOB).
®docdop,

IIpounTath
naparpad
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A30T, pacmpocTpaHeHHE B
npupone,  (GU3NYECKHE U
XUMUYECKHE CBONCTBa
(B3ammopeicTBIe c
METaJJIaMH YW HEMeTallaMH -
KHCJIOPOJIOM M BOJIOPOJIOM).
Kpyrosopot a3orta B pupoze.
XUMHYECKUA  DKCIIEPUMEHT:
03HAKOMJICHUC c
(bH3UIeCKUMHU CBOHCTBaMH
azora, ¢ochopa ©m HX
COEIMHEHU I (BO3MOXHO
WCTIOTIb30BaHUE
BHICOMATEPHAIIOB),
oOpasiamu A30THBIX u
dochopHbIx yI00peHUH;
MOJTyYeHUE aMMHuaKa u
HU3yYEHUE Er0 CBOMCTB;
Ammuak:  Quzmyeckue @ U
XUMUYECKHE CBOMCTBa
(oxucieHue, OCHOBHEBIC
CBOWMCTBa BOJHOTO PacTBOPA),
MMOJIy4YCHUC n [OpUMCHCHUC.
Comn aMMOHUS: COCTaB,
¢u3nuecKue W XUMHUYECKHE
CBOICTBa (paznoxeHwue,
B3aUMOJICHCTBHE co
esI09aMu), TpUMEHEHHeE.
XUMHUYECKUA  SKCIIEPUMEHT:
MpPOBEJIEHNE  KadeCTBEHHBIX
peaknuii Ha WOH aMMOHHUA W
dochar-non u  UIydeHHE
NPU3HAKOB UX IMPOTEKAHUS,
B3aMMOJIeICTBHE
KOHILICHTPUPOBAHHOM a30THOM
KHUCJIOTBI ¢ MEABIO (BO3MOXKHO
WCTIONE30BaHUE
BHJIECOMATEPHAIIOB);

14

KauectBennas peakmnus Ha
WOHBI  aMMOHHUS.  A30THas
kucnora, e€ Qusnueckue u
XUMUYECKHE CBOMCTBA (00IIme

u crieruduaeckue),
MOy 4eHHeE. Hurpats
(paznmoxxeHue).

Azorucrass  KHCIIOTA.
Ucnonb3oBaHue HUTPATOB U
COoJIel aMMOHHS B KaudeCTBE

MUHEPATbHBIX YIOOpECHMIA.
Xumuueckoe 3arps3HEHUE
OKpY>Karolen cpenbl
COCIMHEHUSIMU azoTa
(KuCTIOTHEIE JTOMKTH,

3arpsA3HEHUE BO3yXa, TMOYBBI
Y BOJTIOEMOB).

QJUTOTPOITHBIC MOTU(PHUKAIIMN
dochopa, dusmyeckne u

XUMUAYECKHE CBONCTBa
(B3ammopeiicTBIe c
MeTaJUlaMH, HEMeTallIaMu,
KOHIICHTPUPOBAaHHBIMHU

a30THOM u cepHOM
KHCJIOTaMH). Oxcug
hocopa V),

oprodochopHass  KHCIIOTA:
¢buznueckue M XUMHUYECKHE
CBOWICTBa, MOJTy4YEHHE.
IlonsiTHE © MMHEpPAIbHBIX
ynoOpeHusX: HUTpaThl U
docdartsl. [onstue 0
KOMIIJICKCHBIX YILO6pCHI/ISIX.
Ob6mas XapaKTepPUCTHKA
3JIIEMEHTOB IVA-rpynnsr.
OcobenHoctu CTPOCHHSI
aTOMOB yriepozaa u
KpeMHHs. BaneHTHOCTP U
XapaKkTepHbIe CTETICHH
OKHCIICHHSI aTOMOB YTJiepoja
u KpEMHHUSI.
Pacnpoctpanenue yriepona
B IPHUPOZAE, XapakTepHbIC
CTETIEHU OKUCIICHHS.

VYrnepon,
AIJIOTPOTIHbIE MOJU(PHUKALIIH
(rpadur, anmas),

(¢u3nYecKue W XUMHUYECKUE
CBOICTBa TMPOCTBHIX BELIECTB
(B3aumoieiicTBHE c
METaJulaMH{, HEeMeTallJlaMu,
KOHIIEHTPUPOBAaHHBIMHU

a30THOMI u CepHOU
KHCIIOTaMH). AncopOrust.
Kpyrosopor yriaepoga B
npupoze. OKcuasl yrieposa,
ux (hmznueckue u
XUMHUYECKUE CBOIICTBa,
MoJTlydeHNe W IpUMEHEHHE,
JIEHCTBHE  HA  OpraHu3M
YeNoBeKa.  JKOJOTHYECKHE
npoOJjeMbl, CBSI3aHHBIE C

OKCHIIOM yraepona(IV);
TUITOTE3a rJI00aTbHOTO
MOTETJICHHS KIIMMAaTa;
MTapHUKOBEII a¢dexr.

YronapHas Kuciaora M €€
comu, u”x (u3MUYECKUe U
XUMHAYECKHE CBOMCTBA,
MOJIydeHHE M TPUMEHECHHE.
KauecTBeHHass peakuus Ha
KapOOHAT-UOHBI.

Hcrnonp3oBanne kapOOHATOB

IIpounTath
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15 9 docdop, AJJIOTPOITHBIC
Moau(UKAIIUN docdopa,
¢u3nyecKkue W XUMHYECKHE
CBOHiCcTBa (B3aMIMOJICHCTBHE C
MeTaJlJIaMH, HEMETaJUIaMH,
KOHIICHTPUPOBAaHHBIMHU
a30THOM u cepHOM
KHUCIIOTaMH).

Oxcun dochopa V),
oprodochopHas KHUCIIOTA:
¢u3nyecKkue W XUMHYECKHE
CBOIICTBa, MOJTyYeHHE.
[TonsTve 0  MHMHEpPAIBHBIX
yIOOpeHusiX:  HUTpPaThl W
dbocdaTe

XUMHUYECKUA  AKCIEPUMEHT:
03HAKOMJICHHE C TIPOIECCOM
agcopoumu PacTBOPEHHBIX
BCILICCTB AKTUBUPOBAHHBIM
YIIIEM u YCTPOMCTBOM
MPOTHUBOTA34; MIOJTy9eHUE
VIJIEKUCIIOTO Ta3a U U3yueHHe
€ro CBOMCTB

16 10 [loHsiTHE 0 KOMITIEKCHBIX

yI0OpEeHMSIX. Ob6mas
XapaKkTepUCTUKAa  3JIEMEHTOB
IVA-rpynme.  OcobeHHocTr
CTPOEHHUSI aTOMOB YIJiepoJa |
KpPEMHHUSI.

BajleHTHOCTP U XapakTepHbIe
CTETIEHN OKHCJIEHUS aTOMOB

yriaepoaa u KpEMHHUSL.
Pacnpoctpanenue yriepona B
pUpoze, XapaxKTepHbIe

creneHu okuciienus. JIKP No 2

B OBITY, MeULIMHE,
MPOMBIIIIICHHOCTH u
CEITBCKOM XO3SHUCTBE.

OOuue
npeacTaBICHUs 00
OCOOEHHOCTSIX COCTaBa W
CTPOCHHS OpPraHHYECKUX

COCIIMHEHUI yriepona (Ha
mpuMepe MeTaHa, JTHJICHA,
3TaHOJA, YKCYCHOU KHCIIOTHI.
Nx coctaB W XHUMHYECKOC
ctpoenune. Kiaccudukarms
OpPraHMYECKUX BEIIIECTB.
IlonstTne o0 OHOJIOrHYECKH
BAaXXHBIX BCIICCTBAX: )KI/Ian,

Oenkax, yrieBojax — M HX
pOJIM B KHU3HH YEJIOBEKA.
MarepuanbHoe €JINHCTBO
OpTraHUYCCKUX u
HEOPTraHUYECKUX
COCITUHCHUH.

Kpemnuii, ero ¢pusmueckue u
XMMHYECKUE CBOMCTBA (HA
nprMepe B3aHMMOJEHCTBHUS C
MeTaJlJIaMi 1 HeMeTalslaMH),
MOJyYeHHUEe M TPHUMEHEHHE.
CoenuHEHUs KpEeMHHS B
pUPOJE. OO0mue
MpeCcTaBiIeHUus] 00 OKCHJE
kpemuUA(IV) 1 kpemHUEBOH
KHCJIOTE. Cunukarsl,
¢u3nuecKkue M XUMHUYECKHE
CBONMCTBa,  IOIY4eHUE U
NPUMEHEHHUE B ObITY,
IIPOMBIIUIEHHOCTH (B

IIpounTath
naparpad
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VYraepon, aJUIOTPOITHBIE
MOIU(PHUKALIT (rpadwur,
anmas), (hm3uaeckme u
XUMUYECKHE CBOICTBa
MPOCTHIX BEIIECTB
(B3ammMosieiicTBrE c
MeTaJlIaMH, HEMeTaJUIaMH,
KOHIIEHTPUPOBAHHBIMHU
a30THOMN u CEepHOU
KHCIIOTaMH). AncopOrus.
Kpyrosopor  yriepoma B
MIPUpPO/IE.

XUMHUYECKUA  DKCIIEPUMEHT:
MIPOBEJCHUE  Kad4eCTBEHHBIX
peakumuii Ha KapOoHaT- U
CHJIMKAT-UOHBI " U3y4YCHUC
MIPU3HAKOB WX IPOTEKaHUS;
O3HAaKOMJICHHE C IPOAYKLIUEHN
CUJIMKATHOU

MIPOMBIIIJIEHHOCTH;  pEIICHHE
9KCHEPUMEHTAIbHBIX 33724 110

TEMe «Baxuenmue
HEMETaJLIbI u 170.4
COEJTMHEHUS.

Okcunpl yriepojaa, ux
¢u3nuecKkue W XUMHUYECKHE
CBOICTBA, MOJIy4YeHUE
U IpUMEHEHHE, NeHCTBHE Ha
OpraHu3M YeJoBeKa.
DKoNoru4eckue  MmpoodeMsl,

CBSI3aHHBIC c OKCHJIOM
yraepoaa(IV); TUTOTe3a
rJ100aJIHHOTO MOTETUICHUS
KJIMMara; MApHHUKOBBIH

a¢dexr. YroapHas KUCIOTa U
e€ comu, ux ¢Qusnyeckue u
XUMHAYECKHE CBOWCTBA,
NOJyYeHHEe W TPUMEHEHHE.
KauectBennas peakmnus Ha
KapOOHAT-NOHEI.
Hcnonb3oBanue kapOOHATOB B
OmBITY, MEIULINHE,
MPOMBIIIIJIEHHOCTH B CETbCKOM
XO03sIHCTBE.

MEIUIIMHCKOM, AIIEKTPOHHOM,
CTPOUTENBHOM u ap.).
Baxwueiiie cTpouTeNbHbIE
MaTepHabL: KepaMuKa,
CTEKJI0, IIEMEHT, OCTOH,
xkene3o0eToH.  [Ipobnembl
0€e30IMacHOro MCIOJIb30BaHUS
CTPOUTEIILHBIX MAaTCPUAIIOB B

MOBCETHEBHOM JKU3HHU.
XUMHUYECKUN DKCIEPUMEHT:
M3ydeHne 00pasIos

HEOPraHMYECKUX  BEIICCTB,
CBOMCTB COJISTHOM KHCJIOTEHI,
MPOBEJICHNE KadeCTBEHHBIX
peaKkuuidi Ha XJOPUI-UOHBI U
HaOJroeHNe MPU3HAKOB UX
MPOTEKAHUS; OTIBITHI,
oTpakaromue puzndeckue u
XUMHUUYECKHE CBOICTBa
rajoreHOB U UX COEIUHECHUU
(BO3MOXXKHO  HCITIOJIb30BAHHE
BHJIEOMAaTEPHAIIOB);
O3HaKOMJIEHHE C oOpa3uamu
XJIOPHUIIOB
(raJIoreHHUI0B);03HAKOMIICHU
ecoOpa3iamMucepbineécoeIuH
CHUSMH(BO3MOKHO
WCTIONIb30BaHUE
BHJIEOMAaTEPHATIOB);
HaOIIO/IeHUE mporiecca
oOyrnuBaHus caxapa O[T
JIeiCTBUEM
KOHIICHTPUPOBAHHON CEPHOI

KHCIIOTEI, U3y4YEeHUE
XUMUYECKHUX CBOMCTB
pa3baBieHHOM CEpHOM
KHCIIOTEI, MPOBEACHUE

Ka4eCTBEHHON peakiuu Ha
cynb(haT-uoH U HaOJI0JCHHUE
npu3Haka e€ MpPOTEeKaHUs;
O3HAaKOMJICHHE c
(U3NYECKUMH  CBOWMCTBaMHU
azota, ¢ochopa U  HX
COEIMHEHU (BO3MOKHO
UCIIOJIb30BAaHHE

IIpounTath
naparpad




41

18

12

O6mue
NpeACcTaBICHUS 00
OCOOGHHOCTSIX ~ COCTaBa W
CTpOCHUS OpraHUYECKUX
COCMHEHUWI  yriiepoga (Ha
npuMepe MeTaHa, JTUIICHA,
3TaHONA, YKCYCHOH KHCIOTHI.
HUx cocraB W XHUMHYECKOE
CTpOEHHE. Krnaccudpuxanys
OpPTraHUYECKUX BEIIIECTB.
[lorsitTne o  OHWOJOTHYECKH
BRXHBIX BELIECTBAX: JKUPaX,
Oenkax, yriieBomax — W HX
poiIM B OKH3HHM 4eJOBEKa.
MarepuanbHoe €JIMHCTBO
OpraHUYECKUX u
HEOPraHMYECKUX COCTUHEHHI.
Kpemuuii, ero ¢usuyeckue u
XMMHYECKUE CBOMCTBa (Ha
npuMepe B3aUMOJICHCTBUS ¢
MeTaUIaMH ¥ HEMETaJUIaMH),
MOJy4eHHe W TPHMEHEHHE.
CoennHeHus KPEMHHUSI B
MIPHUPO/IE. OO6mue
npefcTaBieHus 00  OKcuie
kpemHus(IV) u kpemHHEBOM
KHCJIOTE.

19

13

CuIuKaThl,
¢u3nuecKkue W XUMHUYECKHE

CBOJCTBA, MIOJIyYCHHE U
pUMEHEHHUE B ObITY,
IIPOMBIIUIEHHOCTH (B
MEIMIMHCKOM, 3JIEKTPOHHOH,
CTPOMTEJILHON u Ip.).
Baxueilliue  cTpouTeNnbHbIE
MaTepHuabl: KepamHKa,
CTEKJIO,  LIEMEHT, 0eToH,
JKeIe300eToH. [IpoGremsr

0€30MacHOr0  WCIIOJIb30BaAHUSA
CTpOI/ITeJIBHBIX MaTepHaHOB B
[MOBCEIHEBHON XU3HMU.

BHJICOMATEPHAJIOR),

oOpa3namMu  a30THBIX U
(hochopHBIX yIoOpeHmit;
MoJTydeHue, cobupanmue,
pacro3HaBaHUE M H3YYCHHC
CBOIICTB aMMUaKa;

MPOBEJICHNE KadeCTBEHHBIX
peakiuii Ha UOH aMMOHUS H
dochaT-uoH U  U3yUCHHE
MPU3HAKOB WX TMPOTEKAHHUA,
B3aHMO/ICUCTBUE
KOHIICHTPUPOBAHHOU
a30THOM KHUCJIOTBHI C MEBIO
(BO3MOXXHO ~ HCITOJIb30BAHHE

BHJIEOMAaTEPUAIIOB);

HU3y4YEHHE MoJienen
KPUCTAUIMYECKUX — PELIETOK
anMasa, rpagwura,
GyniepeHa; 03HaAKOMIIEHUE C
MPOIIECCOM aJIcopOIHH
pacTBOPEHHBIX BEILIECTB

aKTHBHPOBAHHBIMYTIEMUYCT
POMCTBOMIIPOTUBOTIa3a; 0y
4yeHne,coonpanue,
pPacIlO3HAaBAHME W M3y4YEHHUE
CBONMCTB YIJIEKHUCIIOTO ra3a;
MIPOBEJICHNE KadyeCTBEHHBIX
peakuuit Ha KapOOHaT
WCWJINKAT-UOHBl U H3Yy4eHHE
MPU3HAKOB MX TPOTEKAHUST;
03HaKOMJICHUE c
POLYKIIUEH CUJIMKaTHOU
IIPOMBILUIEHHOCTH; PEIEHUE
9KCIMEPUMEHTANIBHBIX  3a7ad
0  TEME «Baxneimue
HEMETaJIbL u 170:4
COETUHEHUS.

IIpounTath
naparpad
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20 3.MeTtamisl O6imas XapaKTePUCTHUKA
u ux XUMHYECKUX D3JICMEHTOB —
COETUHEHH METaJUIOB Ha OCHOBAHHUH WX
o TTOJIOKECHHSI B

ITepuonuueckon CHUCTEME
XUMHUYECKUX 3JICMEHTOB
JI. 1. Menneneera u
CTPOCHUS aTOMOB

21 CtpoeHnue METaJUIOB.
Meraminueckass  CBsi3b U
MeTaIndecKas

KPUCTAIINYECKAsI pEIIETKA.
XUMHUYECKUH  DKCHEPHUMEHT:
O3HAaKOMIIEHHE C o0pa3maMu
METAIJIOB W  CIUIABOB, WX
(U3MYECKUMH  CBOWMCTBaMU;
W3YUYCHHE pe3yIbTaToOB
KOppO3UHu METaJIJIOB
(BO3MOXHO  HCIIOJIB30BAHUC
BHJIEOMAaTEPHUAJIOB),
0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIa
KalblMd W HAaTpus C BOJOH
(BOBMOXHO  HCIIOJB30BAHUE
BUJICOMATEPUAIIOB);
DNeKTPOXUMUYECKUN pan
HaIpsKEHUM METaJUIOB.
Odusnueckne W XUMHUYECKHE
CBOICTBa METaJIOB
(B3aumopeiicTBue c
KHCIIOPOOM, BOJIOH,
KHCIIOTAMH ).
XUMHUYECKUN  IKCIIEPUMEHT:
HCCIIEIOBAHNUE CBOWCTB
J)KECTKOM  BOJBI;  Ipoliecca
TOpPEHHsS JKeJe3a B KHUCIOPOJe
(BO3MOXXHO  HCITOJIb30BaHHUE
BUJICOMATEPUAIIOB);
MIPU3HAKOB MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIUHd Ha
MOHBI  (MarHws,  KaJbIIHA,
anroMuHMS, 1UHKA, kxene3a(ll)
n xxeneza(Ill), menu(1l));

O6mas XapaKTePUCTHKA
XUMUYECKUX DSIEMEHTOB —
METAJJIOB HA OCHOBAaHUU UX
MOJIOKEHHUS B
Ilepuoguyeckoit  cucreme
XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa u
cTpoeHus aromoB. CTpoeHue
MeTauioB. MeTannuueckas
CBSI3b UM METaUIMYecKast
KPUCTAJIJINYECKAs PEIIETKA.
DNEeKTPOXUMUYECKUN  psn

HaIpsKESHUH METaJJIOB.
dusnyueckne U XUMHAYECKHe
CBOICTBa METAJIOB
(B3ammopeiicTBue c
KUCJIOPOAOM, BOJIOH,
KHCIIOTaMH). Oo6mue
CIOCOOBI MOy YSHHUSI
METAJIJIOB. [Tousarue 0
KOppO3HH METaJlJIOB,

OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux OT Kopposuu. CIuIaBwI
(crans, YYI'YH,
JTIOpPATIOMUHUMA, OpoH3a) |
WX TpHUMEHEHHe B OBITY H

MPOMBIIIIEHHOCTH.
Illenounnie

METaJlIbl:  IOJIOKEHUE B

[lepuonuueckoit CUCTEME

XUMUYECKUX AJIEeMEHTOB /.
N. Menneneesa; crpoeHue
aTOMOB. Haxoxnenne B
npupone. Dusnueckue u
XUMUYECKHE CBOHCTBa (Ha
MpUMepe HATPHUs U Kajus).
Okcuabl H  TUOPOKCHUIIBI
HaTpHs u KaJlds.
IIpumeHneHue LIEJIOYHBIX
METAaJUIOB U UX COEAUHEHUI.
[llenouHO3eMEIBHBIC
MeETaJJIbl MAarHUU U KaJILIIUH:
MOJIOJKEHUE
B [lepnoanueckoil  cucrteme
XUMHUYECKUX 3JeMEeHTOB /.
. MenneneeBa; CTpoeHUE
UX aTOMOB; HaxOXJEHHUE B

npupone. Duszmueckue u
XUMHUYECKUE CBOMCTBA
MAargus n KaJTBITHSL.

IIpounTath
naparpad

IIpounTath
naparpad
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22

Oo6imue CIIOCOOBI
MOJTYYCHUS METaJUIOB.
[TonsiTue 0 KOppO3uu
METaJJIOB, OCHOBHEBIE
CIOCOOBI  3aIIMTHI  UX OT
koppo3un. CruaBel  (CTalb,
YyTYH, JIOPATFOMUHUH,
OpoH3a) M UX NPUMCHCHHE B
OBITY ¥ POMBIIINICHHOCTH.
[lemounnie METaJIIbI:
nojoxxeHue B Ilepuoanmdeckoi
cucreme XUMHYECKUX
anemenToB JI. 1. Menneneena;
CTPOEHHE aTOMOB.

23

Haxoxnenue B npupoze.

24

duzngecke W XUMHUYECKHE
CBOIicTBa (Ha TIpUMeEpe HATPHUS
Y KaJus).

XUMHUYECKUH  DKCHEPHUMEHT:
HaOMIONEHUE W OIKCaHUE
MIPOIIECCOB OKpAIlIBAHUS
IJJaMEHU  HMOHAMHU  HATpHS,
KaIAd W KalbIUsA (BO3MOXKHO
HCITOJIF30BaHME
BHJIEOMAaTEPHANIOB);

OKcuabl u
TUAPOKCHUIBI HATPUA U KallUs.
IIpumeHneHue LIEJIOYHBIX
METaJIJIOB ¥ X COEeUHEHUM.
XUMHUECKHI  SKCIEPUMEHT:
uccienoBanre  amQpOTEPHBIX

CBOMCTB TUJIPOKCUA
aJIOMUHHUS W TUOPOKCHUJIA
IIMHKA; peuieHue

3KCIEPUMEHTAIIBHBIX 33/1a4 IO
TeMe «BakHeile MeTaibl U
HX COEIUHEHUS.

Baxueiimne COEIMHEHHUS
KabIus (OKCUI, TUIAPOKCHUI,
comm). JK€cTkocTh BOABI U
CIocoObI €€ yCTpaHeHHS.
ATIOMUHMIA:

MOJIOXKEHUE B
ITepuoauueckoit cucreme
XUMHYECKUX 3JIEMEHTOB
. . Menneneesa; ctpoeHue
aToMma; HaX0XJIeHUE B
npupoae. dusznueckue U
XUMHYECKHE CBOICTBa
ATTIOMHHUS. AmdorepHBIe
CBOICTBA oKcuaa u
THAPOKCUA AITFOMUHUS.

XKenmezo:  momokeHue - B
[lepuonnyeckoit cucreMe
XUMHNYECKHUX JJIEMCHTOB
. . Menneneesa; cTpoeHue
aToma; HaxO0XJICHUE B
npupone. Dusnueckue u
XUMHUUYECKHE CBOICTBa
J)Kene3a (B3aMMOJIEHCTBUE C
METaJJIaMH, KHCIIOTaMHA U

COJISIMH). Oxcunpl,
THAPOKCHIBI u COJIH
xkenesa(ll) u  xemesa(lll):
COCTaB, CBOIiCTBa "
MOJIyYEHHE. XUMUYECKUI

IKCIIEPUMEHT: 03HAKOMIICHHE
c oOpa3nmamMM METauIOB |
CIUIaBOB, HX (DU3NYECKUMHU

CBOICTBaMU; HU3y4YECHUE
pEe3yIbTaTOB KOPPO3HH
METaJUIOB (BO3MOXXHO
HCII0JIb30BaHHE
BHJIEOMAaTEPHUAJIOB),
0COOEHHOCTEH
B3alUMOJICHCTBUS oKcHua

KaJIbI(Usl M HATpUs € BOAOH

IIpounTath
naparpad

IIpouunTats
naparpad

IIpounrats
maparpad
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25

[I{emouHo3eMeNbHBIE METALIBI
MarHuu u KaJIbIIUH:
nojoxeHue B Ilepuogmyeckoi
cucreMe XUMHYICCKHX
anemenTtoB /l. 1. Menneneesa;
CTpPOCHHUE HX aTOMOB,;
HaxO0XJEHUE B MPUPOJIC.

dusnyeckue u
XMMHYSCKHE CBOMCTBA MarHMs
u KaJIbIIHs. Baxueiinme
COCTMHCHMS KalbIHusi (OKCHII,
TUAPOKCH, coiu). KECcTKOCTh
BOJIBI u CII0COOBI eé
YCTpAHCHUSL.

26

AJFOMUHMIA:
nosioxkenue B [lepuonnueckoi
cucreme XUMHYCCKUX
sanemenToB . 1. Menneneena;
CTPOCHHUE aTOMa; HAXOXKIICHUE
B npupone. Dusuyeckue u
XHMHUYECKHE CBOMCTBA
ATFOMUHUSL. AwmdoTtepHbIe
CBOICTBa OKCHJIa u
TUAPOKCH]IA ATFOMUHUSL.
Keneso: TOJIOKEHUE B
Ilepuonnueckoit CUCTEME
XUMHUYCCKUX DJIEMEHTOB
M. 1. MenneneeBa; cTpoeHHE
aTtoma; HaxOXKACHUE B
IPUPOJIE

27

dusnueckue n
XMMHUYECKHE CBOMCTBA JKeJie3a
(B3aumoieiicTBHE c
MeTaJJIaMM, KHCIIOTAaMH |
COJISIMH). Oxcubl,
THAPOKCHJIBI " CoJin
xemeza(ll) wu  xenesza(Ill):
COCTaB, CBOMCTBa u
MOJTyYeHHE.

(BO3MOXXHO  HCITOJIb30BaHHE
BUIEOMATEPUAIIOB);
HCCIIEOBAHNE CBOICTB
KECTKOM  BOJBI, Mpoliecca
TOpeHUs Kenesa B
KHCIIOpoJie (BO3MOXKHO
WCTIONTb30BaHHE
BUIEOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peakiuii Ha
HOHBI (MarHus, KabIus,
ANMIOMUHUS, INHKA,JKee3a
(IDmwxkenesa (III),mem
(I);mabmonenne 5§
oTrcaHue MPOIIECCOB
OKpalllBaHU IJTaMEHHU
MOHAMU
HanI/IH,KaJ]I/ISII/IKaI[I)HI/IH(BOE}M
0’KHOWCTIOJIb30BaHUEBUICOM
aTepuaioB); HCCIEIOBaHHE
aM(OTepHBIX CBOWCTB
THAPOKCHIA ATIOMUHUS
UTHUAPOKCHIANMHKA;pELICHIE
SKCIIEPUMEHTATbHBIX33]a49IIO0
Teme«BaxHelremeranibiu
UXCOCTUHEHUS.

IIpounTath
naparpad

IIpounrats
naparpad

IIpouurats
naparpad
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28

4. Xumus u
OKPY>KaFOIIT
as cpena

Hosrie
TEXHOJIOTHH
BemectBa u  matepuansl B
IIOBCETHEBHOM JKU3HHA
yeJIoBeKa.

XUMHUYECKUH  DKCHEPHUMEHT:
M3ydeHne 00pa3sIos
MaTepHaioB (CTEKJIO, CIUIABBI
METaJIIOB, MIOJIUMEPHBIC
MaTepHabl).

MaTe€pualibl )41

29

XuMHs Hu
be3omacuaoe
BEIECTB Hu
peaxiuii B ObITY

IIepBas [IOMOILIb npu
XHUMHYECKUX 0KOrax
Y OTPABIICHUSX.

37I0pOBbE.
UCTIOJIb30BaHHE
XUMHAYECKUX

30

9KOJIOTHYECKOM
XHUMHUYECKOE
OKpYy>Karolen
cpenbl (npenenvHas
JIOIyCTAMAass  KOHIICHTpaIus
Bemiects — [1/1K).
Poxb XHUMHH B
pelieHnn JKOJIOTHYECKHUX
npooIeM.

OCHOBEI
TPaMOTHOCTH.
3arpsi3HCHHE

31

[Ipuponusie
UCTOYHUKH  YIJIEBOAOPOJIOB
(yroiap,  TpUPOAHBIN  ra3,
He(TH), TIPOYKTHI 170
nepepaboTKu, UX POINIb B OBITY
Y TIPOMBIIIIICHHOCTH.

32

[IpuponHusie
WUCTOYHUKH  YIJIEBOAOPOJIOB
(yromp,  TPHUPOAHBIN  ra3,
HEPTD), MIPOJYKTHI ux
nepepadoTKH, UX POJIb B OBITY
Y TIPOMBIIIIICHHOCTH.

33

O06o61eHne "
CUCTEMATH3allUd 3HAHUK IO
TeMme: XUMHUS U OKpY’Karolas
cpena.

34

JIKP Ne 3

Hosrsie maTepuansl u
TexHonornu. Bemectsa u
MaTepualibl B MOBCEJHEBHOM
KU3HU YeNOBeKa. XUMHS W
3JI0pOBBE. besomnacHoe
WCTIONIb30BaHUE BEIIECTB U
XHUMHUYECKUX  peakiuud B
obiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTax
1 OTPaBJICHHUSX. OCHOBBI
JKOJOTHYECKOMN
TPaMOTHOCTH. XUMHYECKOE
3arpsi3HEHHUE  OKpYXKarolen
cpembl (npenenpHAsS
J0omyCcTtuMasl KOHICHTpAalusa
BemiectB  — IIJK). Poinp
XUMHH B pelieHnu
9KOJIOTUYECKUX TIPOOIIEM.
IIpuponusie HUCTOYHUKU
YTIIEBOIOPOIOB (yromns,
MPUPONHBIA  Ta3, HEPTh),
MPOAYKTHl UX MEepepadOoTKH,
uX poimb B OBITYy W®
MIPOMBIIIUIEHHOCTH
XUMHUYECKUN 3KCIEPUMEHT:
H3y4eHUE o0pasios
MaTepranoB (CTEKIIO, CIIIaBbI
METaIIJIOB, TIOJIUMEPHEBIE
MaTepHrabl).

IIpounTath
naparpad

IIpounTath
maparpad

IIpounrats
naparpad

IIpouunrats
naparpad

[Ipountats
naparpad

[Ipountats
naparpad

bes 3amanns
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10 xknace
Ne Pazgen, Ne
ypoka KOJINYECT | YpOK Conepanie KonTpons
ITo BoyacoB |a B | Tema ypoka oK (momarHee
BCEMY pas3zg P 3aJaHue)
Kypcy ene
1 1.Bemect |1 [Tepuomaeckuii 3aKOH. [Tepuommaeckuit [IpounTaTts
BO U [lepronuueckas cHCTEMa | 3aKOH. [epnoanueckast | maparpad
XUMUYECK XUMHYECKUX 3JIEMEHTOB | CHCTEMa XUMHYECKUX
as . . MenneneeBa. CTpocHHE | IIEMEHTOB
peakius aTOMOB. . . MenneneeBa. CtpoeHue
3aKOHOMEPHOCTH B | aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOICTB | U3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMCHTOB | XUMHWYCCKUX 3JICMCHTOB
NIEPBBIX TPEX MEPUOJIOB, KANKs, | IEPBBIX  TPEX  IIEPUOJOB,
KaJlbLUsI U WX COCAMHEHUH B | Kanmus, KalmbUusd W HX
COOTBETCTBHU C TIOJIOKEHHUEM | COEIMHEHHH B COOTBETCTBUH
3neMeHTOB B llepruonndeckol | ¢ MONOXEHUEM 3JIEMEHTOB B
cucteMe M cTpoeHueM ux | Ilepuonunyeckodd cucreme u
aTOMOB. CTPOCHHEM UX aTOMOB.
CrpoeHue BelecTBa:
JKP Ne 1 BHJIbI XUMHUYECKOM CBSI3U.
2 2 CrtpocHue BeliecTBa: BHIbI | THIIEI KpucTaludeckux | [Ipounrars
XMUMUYECKOH CBS3H. PEIETOK, 3aBHCHUMOCTB | maparpad
Turbt CBOMCTB BELIECTBA OT THUIA
KPUCTANTMYECKUX  PEMIETOK, | KPUCTAIUIMYECKON  PEINETKH
3aBHCUMOCTD CBOMCTB | ¥ BU/Ia XMMHUYECKOH CBA3H.
BEIIIECTBA oT THIIA Knaccudukamus u

KPUCTAJUIMYECKON PElIETKU U
BHJIa XUMHUYECKOH CBSI3U.

XUMHUYECKHM  3KCIIEPUMEHT:
O3HAKOMJIEHHE C MOJEISIMHU
KPUCTAILTHYECKUAX pemeéTox

HEOPraHMYECKHX BEIIECTB —
METAJUIOB W HEMETAIIOB
(rpacduTa m anmasa), CIIOKHBIX
BEIIECTB (XJIOpUIA HATPHSA);

HOMEHKJIaTypa
HEOPraHMYECKHX  BEIIECTB
(MexayHapoaHast U

TpUBHAJIbHAS). XUMHYECKHE
CBOICTBa BEILIECTB,
OTHOCAILUXCS. K PA3IUYHBIM
KJIACCaM  HEOPraHUYECKUX
COCIMHEHNH, TIeHETHYECKas
CBS3b HEOPraHUYECKUX
BEILECTB.
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Kiraccudukanus u
HOMEHKJIaTypa

HEOPTaHHYECKUX BEIIECTB
(MexayHapoaHas u
TpUBUAIIbHAS).

XUMUYECKUE CBONCTBA
BEIIECTB, OTHOCAIIHUXCS K
Pa3IUYHBIM KJlaccam

HEOPraHNYCCKUX COCHHHGHHﬁ,
TCHCTHUYCCKas CBA3b
HCOPraHNYECCKHX BEIICCTB.

Knaccudukanus XUMHUYECKHX

peakuuii 1o pa3Iu4HbIM
mpu3HakaM (10 9YMCIy U
COCTaBy  YyYacTBYIOIIUX B
pCaKknuun BC€IOICCTB, 110
teroBoMy  3ddekry, 1o
HU3MEHEHHIO CTeneHen
OKHCJICHUA XUMHUYECKUX

JJIEMEHTOB, MO0 00OPAaTUMOCTH,
0 YYaCTHIO KaTaju3aTopa)

OK30- U SHIOTEPMUYECKHE
peakuun. Tepmoxumuueckue
YpaBHEHUS.

XUMHUYECKHM  3KCIIEPUMEHT:
HCCJIEJOBAHNE  3aBUCHUMOCTHU
CKOpPOCTH XUMUYECKON
peakuMu  OT  BO3JCHCTBHA

pa3nuHbIX (aKTOPOB

Kiraccudukammst
XUMHYECKHX PEaKIUi 10
pa3MYHBIM TpH3HAKaM (110

YUCITY H COCTaBy
YYaCTBYIOIIUX B PpEaKIUU
BEIIECTB, 10 TEIIOBOMY
3¢ dekTy, TmO U3MEHEHUIO
CTCICHEH OKHCJICHUS

XUMHAYECKHX DJIEMEHTOB, IO
0o0paTuMOCTH, IO YYacTHIO
KaTaim3aTopa). OJK30- |
SHIOTEPMHUYECKHE PEaKLUH.
TepMoxuMHUeCKUE
ypaBHEHUSI.

ITonsiTue o ckopocTu
XUMHYECKOHU peaxkiuu.
[lonstTne 06 oOpaTuMbBIX W

HEOOPATUMBIX ~ XUMHUYECKHUX
peakusx. Iloustue 0
TOMOT'CHHBIX Hu
FeTEePOreHHbIX peaKkLHusIX.
Ilonatne o0 XMMHYECKOM
PaBHOBECHH. Cwmernienue
XUMHUYECKOTO  PaBHOBECHSI.
@akTopbl, BIMUAKOIINE Ha
CKOPOCTH XUMHUYECKOU
peakuuu U MOJOKEHUE

XUMHYECKOTO PAaBHOBECHSL.
OKHCIUTEIIBHO-
BOCCTaHOBUTEILHEIE
peaxiuy, ANEKTPOHHBIN
Gamanc OKHCIIUTEIHLHO-
BOCCTAaHOBHUTEILHOM
peaxiuu. CocraBieHue
YPaBHEHUN  OKHUCIUTEIBHO-
BOCCTAHOBHUTCJIIBHBIX
peaknuit ¢ KCIOIb30BaHUEM
MeToJa AJIEKTPOHHOTO

IIpouuTath
naparpad

[IpouuTath
naparpad
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[TonsitTie o ckopoctu

XUMHYECKOHN peakuuu.
ITousstne 006 00OpaTUMBIX W
HEOOpaTHUMBIX  XHUMHYECKUX
peaKIusX. [Tonsitue 0
TOMOTEHHBIX U TE€TEPOTCHHBIX
peaKuusiX. Tlonsitue 0
XUMUYECKOM PaBHOBECHU.
Cwmemienue XUMUYECKOTO
paBHOBECHS. ®akTopHI,
BIMAIOIINE Ha  CKOPOCTh
XUMUYECKOM  peakuuu U
MOJIOXKEHUE XUMUYECKOTO
paBHOBECHS.

XUMUUECKUI ~ DKCIIEPUMEHT:
HCCIIETOBAaHNE
3IEKTPONPOBOJHOCTH

pacTBOpPOB BEIECTB, Ipoliecca
JUCCOLAIN KHCIIOT,
menovYed U comer (BO3MOYKHO
HCTIONIb30BaHNE
BHJIEOMATEPUAIIOB);
MIpOBe/IeHNE OTIBITOB,
WUTIOCTPUPYIOLIUX — IPU3HAKU
IIPOTEKAHUS PEAKLIMH HOHHOTO
oOmeHa (oOpa3oBaHHE OcajKa,
BEIJIENIEHUE Ta3a, oOpa3oBaHHe
BOBI);

OxuCIUTETHHO-
BOCCTAHOBHUTEJIbHbBIC PEAKLUH,
3JIEKTPOHHBIH OanaHc
OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIBHOW PEaKLUU.
CocraBnenue ypaBHEHUI
OKHUCIIUTENIbHO-
BOCCTAHOBUTENBHBIX PEaKLUUN
C HCIIONb30BAaHUEM METOAA
3JIEKTPOHHOTO OanaHca.

XUMHUECKUI  DKCIIEPUMEHT:
OMBITOB,  WJUIIOCTPUPYIOLINX
MIPUMEPHI OKHUCIIUTENIBHO-
BOCCTAaHOBUTENBHBIX PEAKINN
(ropenwue, peaxuu
pa3noXKeHUs, COEIMHEHN);
pacro3HaBaHue

HEOPTaHWYECKUX BEIIECTB C
TOMOUIBIO KayeCTBEHHBIX

peaKHI/Iﬁ Ha HOHBI; PCHICHUC
OKCIICPUMECHTAJILHBIX 3a1a4.

Oanmanca.

Teopus
SIEKTPOTUTHUECKOU
JMCCOLUALNH.
OnexTponuTudeckas
JUcconuanyst. DIeKTPOIUTHI
U HedeKTposnTsl. KaTHoHs!,

AHHOHBI. MexaHu3zm
Jucconuanyu  B€OICCTB C
Pas3sIIMYHBIMHU BHJIaMH

XUMHUYECKOU cBs3H. [lonsgarue
O CTENEHW JHCCOILMAIINH.

CunbHbIE H ci1a0Oble
3JIIEKTPOJIUTHI.

Peaknun HOHHOI'O
obmena. VYenoBus
NPOTEKAHUs peakuuii
HOHHOIO0 OOMEHa 10 KOHIIA.
Ilonnele U cokpaii€HHbIE

MOHHBIE YPaBHEHUS PEAKITHIA.
XuUMUYeCKre CBOMCTBA
KHUCJIOT, OCHOBAaHUM U COJIEH
B CBETE IpEICTaBICHUH 00

3IEKTPOIUTUUECKOM
JIACCOITHAITIH. Cpena
pactBopa. Kauecreennsie

peakuMu Ha KaTHOHBI H
AHWOHBI: XJIOpUI-, OpoMuU-,
HoJu-, CyIbdaT-, KapOoHaT-
, CHJIHKAT-, tdhocdar-
AHUOHBI, THIPOKCUI-UOHEI;
KaTHOHBI aMMOHHUSI, MarHus,
KaJIbIHs, aJIOMUHMS, Kele3a
2+) u (3+), memm (2+),
[IWHKA, TPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax.

XUMHYECKUM HKCIIEPUMEHT:
O3HAKOMIIEHHE C MOJIEISIMHU
KPUCTAJUIMYECKUX  PELIETOK
HEOPTaHWYECKUX BEIECTB —

METAJUIOB ¥  HEMETaJIOB
(rpacdura u anMasa),
CJIIOKHBIX BEIIECTB (XIopuia
HAaTpHSA); HCCIIEI0BAHNE
3aBUCUMOCTH CKOpOCTHU
XHMHMUYECKON peakiud OT
BO3JICUCTBUS Pa3IUYHBIX
(hakTOpOB; HCCIIEI0BAHNE
3JIEKTPOIPOBOTHOCTH

pacTBOpOB BEIIIECTB,
npoiiecca JIACCOIUAITIHI

IIpouuTath
naparpad
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Teopus KUCJIOT, Mienodyedt u comneit | [Ipountath
3NEKTPOJIUTUIECKOMN (BO3MOXXHO HCIONIB30BaHUE | maparpad
JTUCCOIHAITHH. BHJIECOMAaTEPHAIIOB);
DneKTponuTHIecKast IIpOBEICHIE OTIBITOB,
JUCCONMANMS. DIEKTPOIUTHL U | WILTIOCTPUPYIOLINX
HEDJICKTPOIUTEI. Katnonsl, | npuzHaku MPOTEKAHUS
AQHUOHBI. MexaHu3M | peaknuii HOHHOTO OOMEHa
oucconyanyu  BemectB ¢ | (oOpa3zoBaHue ocajxa,
Pa3NUYHBIMU BHUJaMH | BBIACIICHHUE rasa,
XuMUdeckoil cBs3u. [loHsarne | oOpa3oBaHwme BOJIBI);
O CTeNeHH  JIUCCOIMAIWH. | OIBITOB, WJUTFOCTPUPYIOMINX
CunbHeie u cialdble | MpUMeEpHI
AIEKTPOJIUTHL OKHUCIIUTEIbHO-BOCCTAHOBUTE

Peakiuun WOHHOTO | JIBHBIX peakmuii (ropeHwue,
oOMeHa. YCJI0BUSI TIPOTEKAHHS | PEAKIIUK pas3noKeHus,
peakuuii MOHHOTO OOMEHA IO | COCJMHEHUS);

KOHIIA. [omabre U | pacro3HaBaHUE
COKpaHléHHI)IC HWOHHBIC | HCOPIraHMYCCKHUX BCHICCTB C
YpaBHCHUA peaKHHﬁ. IIOMOIIIBIO Ka4C€CTBCHHBIX
XUMHYECKHE CBOICTBA | peakUUi Ha HOHBI; pEeLICHUE
KHUCJIOT, OCHOBAHHM U COJIEH B | S3KCIIEPUMEHTAIbHBIX 3a]a4.
CBETe  MpEeICTaBICHUN 00
3JIEKTPOJIUTUUECKOU
JUCCOLUAIIH. Cpena
pactBopa. KauectBennnie
pCakuuun Ha KaTHOHBbI u
AHWOHBL: XJIOPHI-, OpOMU.-,
nonun-, cynehar-, kapOoHaT-,
cuiuKaT-, Qocdar- aHUOHBI,
THUAPOKCHI-MOHBI,  KaTHOHBI
AMMOHUS, MAarHus, KabIHs,
amioMHUHMSA, Kenmeza (2+) wu
(3+), w™emm (2+), uwmHKa,
MIPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.
2.Hemera O6mas XapaKTEpPUCTUKA Obmas IIpounrats
JUTBI U UX raJIOreHOB. Oco0eHHOCTH | XapaKTepUCTHKA TalIOTeHOB. | maparpad
COeMHEH CTPOCHHUS aTomoB, | OcobeHHOCTH CTPOCHHUA
ust XapaxkTepHbIe CTETeH! | aTOMOB, XapaKkTepHbIE
okucieHuss.  CTpoeHWe U | CTENEHHU OKHCIICHHUSL.
(hm3uaeckue cBoiictBa | CtpoeHne U  (u3HYECKUE
IIPOCThIX BCUICCTB — | cBOMCTBA MPOCTBIX BCUICCTB
raJIoreHoB. — TaJloreHoB. XHMHYECKUE
XUMHYECKHI IKCTIEPUMEHT: CBOICTBa Ha MpHUMEpPE XJIopa
n3ydeHue 00pa31oB | (B3auMozeicTBIE c
HEOPraHUYECKUX BEILIECTB, | METaJUIaMH, HeMETaJUlaMU —
CBOMCTB COJSTHOW KHCJIOTHI; | BOXOPOAOM M KHCIOPOJOM,
MpOBEJIEHNE  KA4eCTBEHHBIX | MIe0YaMH). XJIOPOBOJIOPO/I.

peakuuii Ha XJOpHUJI-MOHBI U
HaOJIIOJIEHUE TPU3HAKOB WX
MPOTEKAHUS; OIIBITHI,
oTpaxkaromue (pusndeckue u
XUMUYECKHE CBOMCTBa
rajoreHOB W UX COCAMHEHUM
(BO3MOXKHO  HCIIOJIB30BAHHE

Consgnas KHUCJIOTA,
XUMHYECKHE CBOIICTBA,
IOJTyYeHUE, MIPUMEHEHHUE.
[HeticTtBue xJopa u
XJIOPOBOJIOPOa Ha OPraHU3M
YeJloBeKa. Baxueitmme

XJIOPpUABI 1 UX HAXOXKICHUEC B
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BHJICOMATCPHUAIIOB);

XUMUYECKUE CBOMCTBA Ha
npuMepe XJIopa
(B3ammoeticTBre c

METaylaMd, HEMCTalJIaMH —
BOOOpPOAOM U  KHUCIOPOAOM,

menodamMu).  XIJIOPOBOAOPOI.
CoustHas KHUCJIOTA,
XUMHUYECKHE CBOIiCTBA,
MIOJTyYeHue, IPIMEHEHNE.

XUMHUYECKUHA  SKCIIEPUMEHT:
O3HaKOMJICHHE C oOpa3namu
XJIOPUJIOB (ranmoreHumoB);

O3HaKOMJICHHE C oOpa3laMu
ceppl M €€ COEOUHECHUSIMHU
(BO3MOXKHO  HCIIOJB30BAHHE
BHJIEOMATEPHAIIOB);

Helicteue xjopa u
XJIOPOBOJIOPOJia HA OPTraHU3M
YeJI0BEeKa. Baxneiimue
XJIOpUIBl ¥ WX HAXOXKJEHHE B
MIPUPOJIE.

Oo6mas
XapaKTepUCTHKA  DJIEMCHTOB
VIA-rpynnel.  OcoOeHHOCTH

CTPOCHUS ATOMOB KHCIIOPOJIa U
cepbl. XapakTepHbIC CTEICHH
OKHCIIEHHS.

Crpoenne W Qu3HUecKue
CBOWCTBA TPOCTBIX BEIICCTB —
KHCIIOpOoJia 5 CepBhl.
AstoTpornHbie  MoAupUKanuu
KHCJIOPOJIa U CEpBl.

XUMHUYECKUH  3KCHEPUMEHT:
Ha0JII0IeHUE mporiecca
oOyriauBaHusl  caxapa  IOJ
IENUCTBUEM

KOHUEHTPUPOBAHHON CEPHOI
KHUCJIOTHI; H3Y4YCHHE
XUMHYECKHUX CBOWCTB
pa3baBneHHOM CEpHOU
KHUCJIOTHI, MIPOBE/ICHIE

KaueCTBEHHOW peakuuu Ha
cynb(haT-uoH M HaOII0IeHUE
IIpU3HAKa €€ NPOTEKaHUs

IpUpOJE.
Obmast
XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmet.  OcobeHHoctn
CTPOCHUS aTOMOB KUCIIOpOJa

U cepbl.  XapaKTepHbIE
CTEIIEHH OKHUCIICHHUSI.

Crpoenue u
¢duznueckue CBOICTBa
IIPOCTHIX BEILIECTB -
KHCIIO0pona u CepBHl.
AJIIOTpOTIHBIE

MoauHUKauU KUCIOPOAa U
cepbl. XMMHUUYECKHE CBOMCTBA
cepbl  (B3aUMOJEHCTBUE C
HEMETAIUIAMH — BOZOPOJIOM
U KHCIIOPOAOM, METaJlJIaMH,
KOHIIEHTPUPOBAHHBIMHU
a30THOM u CEepHOHU
kucnoramu). CepoBOIOPOI:
cTpoeHue, (GU3NYECKHEe U
XUMUYECKUE CBOICTBA
(xucnoTHbIe U
BOCCTAHOBUTEJIbHbIE
cBoifctBa). Oxcuapl cepsl
KaK MpeACTaBUTENN
KHUCJIOTHBIX OKcHIOB. CepHast
KHCIOTa:  (pusnyeckue H
XUMUYECKHE CBOICTBA
(obmme u crnenuduyecKue).
Conmn  cepHOM  KHCIOTHI,
Ka4eCTBEHHAsT peaklus Ha

CyJIb(haT-uoH. CepHucras
KHCIIOTA. XuMudeckue
peaxmuu, JexKalue B OCHOBE
NPOMBIIIUIEHHOTO  crocoba
TIOJTyYEHUS] CEPHON KHUCIIOTHI.
Haxoxnmenne cepel u  eé
COCIMHEHMH B  IpUPOZE.
[Ipumenenne cepel u ee
COeMHEHHH B OBITY U B
MIPOMBITITICHHOCTH.

XUMHUYECKOE  3arpsi3HEHUE
OKpYy>Karomen cpeabl
COCAMHEHHUSIMU cepsl
(kucmoTHBIE JIOKIH,

[IpouuTaTh
naparpad

[IpounTaTh
naparpad
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XUMHUYECKHE CBOMCTBa Cepbl
(B3aumojeicTBrE c
HEMETaJUIaMH — BOJOPOJIOM U
KHCIIOPOJIOM, MeTaJlJIaMH,
KOHLEHTPUPOBAaHHBIMU
a30THOU u CEepHOU
KHCJIOTaMH).

CepoBogopon: CTpOEHHE,
¢usnueckue ©W XUMHUYECKHE
cBolicTBa  (KHCIOTHBIE |
BOCCTaHOBUTENHHBIC
cBoticTBa). OKCHIBI Cepbl Kak
MPEICTaBUTENIN  KHUCIIOTHBIX
OKCHJIOB

11

CepHas kucnora: Qu3HYecKue
U XUMUYECKHME  CBOICTBa
(obmme wu cnenmupuyeckue).
Comu cepHOU KHUCIIOTBI,
KayecTBEHHAs peakius Ha
Cynb(haT-uoH. Cepnucras
KHCJIOTA.

XHUMHUYECKHE peakuuy,
JexKaIme B OCHOBE
MIPOMBIIIIIEHHOT O crocoba
MOJTyYCHUSI CEPHOH KHCIIOTHI.
Haxoxnenue cepsl u €€
COCIMHEHUM B  NPHUPOJE.
[Ipumenenne cepel u  ee
COCIUHEHUI B OBITY U B
MIPOMBIIIIJICHHOCTH

12

XumMuueckoe
3arpsi3HEHHE OKpYIKaromeit
Cpelbl COEAUHEHUSMHU CEPBI
(kucnoTHbIE JIOXK]TH,
3arps3HEHME  BO3ayXa U
BOJIOEMOB),  CHOCOOBI  €ro
NPEAOTBPALLCHUS.

Oo6mas
XapaKTePUCTUKA  DJIEMCHTOB
VA-rpynmsl. Ocobennoctu
CTPOCHUS aTOMOB a30Ta W
dhocdopa, XapaKTepHBIC
CTCIICHU OKMHCIICHUS.

3arpsi3HEHHE  BO3AyXa U
BOJOEMOB), CIIOCOOBI  €ro
MPEIOTBPAIICHHS.

Obmas
XapaKTepUCTUKA 3JIEMEHTOB
VA-rpynmel.  OcoGeHHOCTH
CTPOCHHSI aTOMOB a30Ta M

dhocdopa, XapaKTePHBIC
CTCTICHU OKUCIICHUSL.

A3sor,
pacmpocTpaHeHHe B
npupone, (Quzmueckue U
XUMHYECKHE CBOICTBa
(B3ammoeticTBre c

METaJlllaMH U HEMCTaJlJIaMH -
KHCIIOPOZOM M BOJOPOJIOM).

Kpyrosopor aszora B
IIPUpOJE. AMMHuax:
¢usnveckue M XUMHUUYECKHE
CBOICTBa (okucieHue,

OCHOBHBIE CBOICTBA BOJHOIO
pactBopa), TOIY4YeHHE U
IIpUMEHEHHeE. Conu
AMMOHUS: COCTaB,
¢uznveckue M XUMHUUYECKHE
CBOICTBa (paznoxeHue,
B3aUMOJIeiicTBIE co
nienoyaMu),  MpPUMEHEHHUE.
KauectBennass peakuus Ha
HOHBI aMMOHUS. A30THas
KHcioTa, €€ Qu3nueckue u
XUMHYECKHE CBOICTBa
(obmme u crnenuduyecKue),
MOJTyYCHHE. Hurpatst
(paznoxenue).  AzoTHCTas
KHUCJIOTA. Hcnonb3oBanue
HUTPATOB M COJICH aMMOHUS
B KayeCcTBE MHHEPATBbHBIX
yoOpeHuii. Xumuueckoe
3arps3HEHHE  OKpYKaroIeH
CpeIbl COSAMHEHUSMHU a30Ta
(kucmoTHBIE JIOKIH,
3arpsA3HCHUEC BO3JyXa, ITIOYBLI
1 BOJOEMOB).
®docdop,

IIpouuTath
naparpad

[IpouuTath
naparpad

[IpouunTaTh
naparpad
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A3oT, pacmpocTpaHeHHE B
npupone,  ¢GuU3MYECKHEe U
XUMUYECKUE CBOICTBA
(B3ammoeticTBre c
METaJJIaMH U HEMETallaMu -
KHUCIOPOJOM U BOJOPOIOM).
Kpyrosoport a3zora B mpupoze.
XUMUYECKUNA  SKCIEPUMEHT:
03HAKOMIJICHUE c
(hm3mIeCcKUMH CBOHCTBAMH
azora, ¢ochopa ©  HUX
COETMHEHUI (BO3MOXHO
HCTIONIb30BaHNE
BHJICOMAaTEPHAIIOB),
oOpasiamu a30THBIX u
dhochopHbIX yI00peHuii;
MOJTy9eHNe aMMHUaKa u
HU3y4YE€HUE €r0 CBOMCTB;
Ammuak:  Qusnyeckue  u
XUMUYECKUE CBOICTBA
(oxucnenwue, OCHOBHBIC
CBOICTBa BOJHOIO PacTBOpa),
MMOJIy4€HUC HW TIPUMCHCHHUC.
Comn aMMOHUS: COCTaB,
¢usnueckue ©W XUMHUYECKHE
CBOMCTBa (paznoxenue,
B3auUMOJICCTBUE co
eio9aMu), TpuMeHEeHHe.
XUMUYECKUNA  BKCIEPUMEHT:
MpOBEJIeHHEe  Kad4eCTBEHHBIX
peakuuii Ha WOH aMMOHHS U
dochar-non u  u3yueHHE
MPU3HAKOB KX IPOTEKAHUS,
B3aNMOJIeCTBIE
KOHILICHTPUPOBAHHOM a30THOMI
KHUCJIOTHI C MebI0 (BO3MOXKHO
WCTIONIb30BaHUE
BHJIEOMATEPHAIIOB);

14

KauectBennas peaxkius Ha
WOHBI  aMMOHHUA.  A30OTHas
kucnora, €€ Qusnueckue u
XUMHUYECKHE CBOMCTBaA (00IIme

u crienupuIecKue),
MOJTyYCHHE. Hurpatst
(paznoxeHue).

AzorucTas  KHCIJOTA.
Hcnons3oBaHue HUTPATOB U
COoJIe aMMOHHS B KauyeCcTBE

MUHEpPaTbHBIX YIOOpEeHHIA.
XUMHUYECKOE 3arpsi3HEHHUE
OKpYy>Karomen cpensl
COEIMHEHUSIMH azoTa
(xucnoTHBIE JIOK]IH,

3arps3HEHHUE BO3IyXa, MOYBEI
Y BOJIOEMOB).

AJUTOTPOIIHBIE MOTU(UKAIIN
dbochopa, ¢usznyeckue u

XUMUYECKHE CBOICTBA
(B3ammoeticTBre c
MeTaUlaMH, HEMeTalllaMu,
KOHIICHTPUPOBAaHHBIMU

a30THOMU u cepHoM
KHCJIOTaMu). Oxkcnp
hochopa V),

oprodochopHas  KHCIIOTa:
¢uspueckue M XHUMHYECKHE
CBOIiCTBa, MOJTyYEHHE.
IloHsiTve © MHUHEpaTbHBIX
yIOOpeHusIX: HHUTpaThl |
dhocdarsr. [Nonsitue 0
KOMIIJICKCHBIX yI[O6pCHI/I$1X.
Ob6mas XapaKTepUCTHKA
3JIEMEHTOB IVA-rpynmnsl.
OcobeHnHoctu CTPOCHHUS
aTOMOB yriepoaa u
KpemHUs. BaneHtHocte u
XapaKTepHbIe CTETICHH
OKHCJIEHUSI aTOMOB yTJIepoja
u KpPEMHHUSI.
Pacnpoctpanenue yriepona
B TpUPOAE, XapaKTEepHbIC
CTEIICHH OKHUCIICHHUSI.

VYrnepon,
AIJIOTPOTIHBIE MOAH(UKAIIH
(rpadur, anmas),

(u3nueckne W XUMHYECKUE
CBOICTBa MPOCTHIX BEILIECTB
(B3aumosieiicTBHE c
METajUlaMH, HeMeTalllaMu,
KOHIIEHTPHUPOBAHHBIMHU

a30THOM u CEepHOHU
KHCJIOTaMH). AncopOmusi.
Kpyrosopor yraepona B
npupozae. OKCuabl yraepoa,
nux (duznyeckue u
XUMHUYECKUE CBOIICTBA,
[IOJTyY€HUE W IPHUMEHEHHeE,
JIECTBHE  HA  OpraHU3M
YeJoBeKa.  OJKOJOTHYECKHE
mpoOJeMbl, CBSI3aHHBIE C

OKCHIOM yraepona(IV);
TUIIOTE3a rJ100aIHHOTO
MTOTETIICHHSI KITMMATa;
TTapHUKOBBIH a¢dexr.

YronpHag Kuciaora u €€
coimu, uX (U3NYECKUEe U
XUMHYCCKHE CBOICTBA,
[OJIyYeHHE U TPUMEHEHHE.
KauecTBeHnass peakuus Ha
KapOOHAT-HOHBI.

Hcnonp3oBanne KapOOHATOB

IIpouuTath
naparpad

IIpouuTath
naparpad
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15 9 dochop, AJUTOTPOITHBIC
Moau(UKAIUN docdopa,
¢dusnveckue W XUMHUYECKHE
CBOICTBa (B3aMMOJIEHCTBHE C
MeTaJlIaMH, HEMETaJUTAMU,
KOHIICHTPUPOBAaHHBIMU
a30THOM u cepHOM
KHCIIOTaMH).

Oxcun dochopa V),
oprodochopHas KHCIIOTA:
¢usnveckue W XUMHUYCECKHE
CBOICTBA, MOJTyYeHUE.
[MoHATHE O  MHHEPATBHBIX
yHOOpeHusix:  HUTPaThl W
dochats

XUMUYECKUNA  DKCIEPUMEHT:
03HAKOMJICHHE C TIPOIIECCOM
ajcopounmn pacTBOPEHHBIX
BECUICCTB AKTUBUPOBAHHBIM
YIIIEM u YCTPOUCTBOM
MPOTHBOIa3a; MOJy4YeHUE
YIIJIEKHUCIIOTO Ta3a U U3yueHHe
€ro CBOMCTB

16 10 [lorsiTHe 0 KOMIDIEKCHBIX

YIAOOpeHUsX. Oo6mas
XapaKTepUCTUKA  DIIEMEHTOB
IVA-rpynmel.  OcobeHHOCTH

CTPOEHMsI aTOMOB yTJIepojaa W
KPEMHHSIL.

BasleHTHOCTP M XapaKTepHbIE
CTETIICHH OKHCIIEHUS aTOMOB

yriepona u KpPEMHHUSL.
Pacnipoctpanenue yriepona B
IpUpOE, XapaxkTepHbIe

crenedu okucaenus. JIKP Ne 2

B OBITY, MeIULHE,
MPOMBIIIIICHHOCTH u
CETHLCKOM XO3SIUCTBE.

OO1ue
MpeCTaBICHUS 00
OCOOEHHOCTSIX COCTaBa H
CTPOCHHMS OpPraHMYCCKUX

COCJMHEHMH yriepona (Ha
mpuUMepe MeTaHa, JTHIICHA,
3TaHOIA, YKCYCHOU KHCIOTHI.
NUx cocraB W XHUMHYECKOE
ctpoenue. Knaccudukanms
OpPraHUYECKUX BEIIECTB.
Ilonsatnie © OHOJIOTHYECKHU
BAXHBIX BCIICCTBAX: )KI/Ian,

Oenkax, yrieBojax — M HX
PO B JKHU3HU YEJIOBEKA.
MarepuanbHoe €JIMHCTBO
OpPTraHUYECKUX u
HEOPraHUYeCKUX
COCTUHCHMH.

Kpemuuii, ero ¢pusuueckue u
XUMUYECKHME CBOMCTBa (Ha
NpuUMepe B3aUMOICHCTBUS C
MeTaJllIaMM U HeMeTalJlaMH),
NOJy4YeHUE W IPHUMEHECHHE.
CoenuHeHuss KpEeMHHS B
MpUPOE. Oo6mme
npecTaBiIeHUs] 00 OKCHJE
kpemuusa(IV) n kpemMHuEBOU
KHCJIOTE. Cunukarsl,
¢dusnveckue M XUMHUUYECKHE

CBOIMCTBA, IOJy4EeHHE U
[IpUMEHEHUE B ObITY,
ITPOMBIIUIEHHOCTH (B

IIpouuTath
naparpad

[IpounTaTh
naparpad
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Yraepon, aJJIOTPOITHBIE
MOIUpUKAINN (rpadur,
anmMas), bu3ugeckue u
XUMUYECKHE CBOICTBA
MPOCTHIX BEIIECTB
(B3aumojeicTBre c
MeTaJJIaMH, HEMETaJUIaMH,
KOHIICHTPUPOBAHHBIMU
a30THOU u CEepHOU
KHCJIOTaMH). AncopOrusi.
KpyroBopor  yrmepoma B
MIpUpO/IE.

XUMHUYECKUHA  DKCIIEPUMEHT:
MpOBEJIeHNE  Ka4eCTBEHHBIX

peaknmii Ha KapOoHAT- U
CHJIMKAT-UOHbI " U3Yy4YCHUC
IIPU3HAKOB WX MPOTCKAHUS;
O03HAaKOMJICHHE C IMPOMYKLIHMEH
CUJIMKAaTHOMN

MIPOMBIIIJIEHHOCTH;  pEIICHHE
9KCIIEPUMEHTAIBHBIX 33a4 IO

TeMe «Baxuenmue
HEMETaJLIbI u 150.¢
COEIMHEHU.

Okcuapl yriaepoaa, Uux
¢usnueckue ©W XUMHUYECKHE

CBOICTBA, MOJIyYCHHE
U TIPUMCHEHMe, JIeiCTBHE Ha
OpraHu3M YeNoBeKa.
DKOJOTHYecKre  MpOOIIEMBI,
CBSI3aHHBIC c OKCHJIOM
yraepoga(IV); TUTIOTE3a
JI00aJILHOTO MOTETLICHUS
KITUMATa; MAPHUKOBBIH

a¢dext. YroipHas KUCIOTA U
e€ comu, ux (uUMUECKUEe U
XUMUYECKHe CBOWCTBA,
MOJlydeHHe U TNPUMEHEHHE.
KauectBennas peakius Ha
KapOOHAT-NOHEI.
Ucnonb3oBanue kapOOHATOB B
OBITY, MEIHITAHE,
MIPOMBIIIIJICHHOCTH ¥ CEbCKOM
XO03sIHiCTBE.

MEIUIMHCKOM, 31IEKTPOHHOM,
CTPOUTENILHOU uap.).
Baxwueiiie CcTpoUTEIbHBIE

MaTepuaIbl: KepaMHKa,
CTEKJIO, IIEMEHT, O€eTOH,
xenezo0eToH.  [Ipobnembl

0e301MacHOT0 HCIIOIb30BaHUS
CTPOUTEIILHBIX MaTepUAIIOB B
MTOBCETHEBHOM JKU3HU.
XUMHUYECKUH 3KCIIEPHUMEHT:
H3y4eHUe 00pa3sIos
HEOPTaHMYECKUX  BEIICCTB,
CBOWCTB COJITHOM KHCJIOTEI,
MIPOBEJICHNE KaYeCTBEHHBIX
peaKkuuil Ha XJIOPUA-UOHBI U
HaOIrO/IeHNe TPU3HAKOB WX
MIPOTEKAHWS; OTIBITEHI,
oTpaxkaromue (Qu3ndeckue u
XUMHYECKHE CBOICTBa
rajoreHOB U UX COECIUHEHUH
(BO3MOXXHO  HCITOJIB30BaHHE
BUJIEOMaTEPUAIIOB);
O3HAaKOMIJICHHE C 00pa3zlnamu
XJIOPHUJIOB
(TamoreHu0B);03HaKOMIICHH
ecoOpa3iamMucepbine€coeIuH
SHUSMH(BO3MOIKHO
WCTIONIb30BaHUE
BUJIEOMAaTEPUAIIOB);
HaOIt0IeHHE rporecca
oOyrivBaHus caxapa O]
JIeiCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM

KHUCJIOTEHI, HU3y4yeHHue
XUMHYECKUX CBOICTB
pa3baBleHHOM cepHOU
KHCJIOTEI, MIPOBEICHHE

Ka4eCTBEHHON peakiuyu Ha
cynnhaT-uoH U HaOJIOACHUC
Mpu3HaKa e€ MpPOTEeKaHHUS,
O03HAKOMJICHHE c
(pU3MYECKUMHU  CBOMCTBaMHU
azora, ¢Qochopa u HX
COEIMHEHUI (BO3MOXHO
HCTIOTb30BaHKe

IIpouuTath
naparpad
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Oo6mue
MpeCTaBICHUS 00
0COOEHHOCTAX  COCTaBa W
CTPOCHUS OPTraHNUYECKUX
coeWHeHWi yriepoaa (Ha
mpuMepe MeTaHa, JTHICHA,
3TaHOJA, YKCYCHOH KHCIIOTHI.
Ux cocraB u xumHYecKoe
CTpOCHHE. Knaccugpukanms
OpPTraHNUYECKUX BEILIECTB.
[lonsatne o Ouomormuecku
Ba)XKHBIX BEIECTBaX: JKHUPAX,
Oenmkax, yrieBojax — M HX
poaM B OKHM3HHM 4EJIOBEKa.
MarepuanbHoe €JIMHCTBO
OpPTaHUYECKUX u
HEOPraHMYECKUX COeIUHEHUI.
Kpemnuuii, ero ¢usuueckue u
XUMUYECKHE CBOICTBa (Ha
IpUMEpe B3aUMOJACUCTBUS C
MeTaUlaMHd W HEMETaJUTaMH),
MOJydeHHe U TMPHUMEHEHHE.
Coennuenns KPEeMHHS B
MIPHUpO/IE. Oo6mue
mpeacTaBieHusT o0  OKcHIe
kpemuusA(IV) u xkpemHueBoit
KHCJIOTE.

19

13

CHUJIMKaTEHI,
¢usnueckue © XUMHUYECKHE

CBOIICTBA, MOJIy4YEHUE u
[IPUMEHEHUE B ObITY,
IIPOMBIIIEHHOCTH (B
MEJUIIMHCKOM, 3JIEKTPOHHOM,
CTPOUTENILHON u ap.).
Baxueiliine  cTpouTenbHBIE
MaTepuabl: KepaMHKa,
CTEKJIO, LIEMEHT, 0eToH,
KEIe300€TOH. [Tpobnemsbr

0€30I1aCHOT0  MCIOJIb30BaHUSs
CTpOI/ITeHLHLIX MaTepI/IaJIOB B
IOBCEIHEBHOM JKU3HMU.

BHJICOMAaTEPHAIIOB),

oOpa3namMu  a30THBIX W
hochopHBIX yHnoOpeHwuit;
MIOJTyYeHUeE, cobupanue,
pacro3HaBaHUE U W3YUYCHUE
CBOWCTB aMMHaKa;

MIPOBEJICHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS H
¢dochat-uoH u  wU3yUeHHE
MIPU3HAKOB WX TMPOTEKAHMS,
B3aUMO/IeHCTBUE
KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTBI C MEJbIO
(BO3MOXXHO  HCITOJIb30BaHUE

BUJIEOMaTEPUAIIOB);

U3Yy4YEHUE MoJienen
KPUCTAUIMYECKUX  PELIETOK
anmasa, rpadwura,
(dymiepeHa; 03HaKOMJICHUE C
MIPOLIECCOM aacopOIun
PpacTBOPEHHBIX BEILIECTB

AKTUBUPOBAHHBIMYTJIEMUYCT
POMCTBOMIIPOTUBOIA3a;110JTy
4yeHne,coOnpanue,
pacro3HaBaHWE M H3y4yEHUE
CBOMCTB YIJIEKHACIIOrO Trasa;
MIPOBEJICHNE KAYECTBEHHBIX
peakuui Ha KapOoHaT
UCWIMKAT-UOHBl U W3YyYEHUE
MIPU3HAKOB HUX MPOTEKAHUS;
O3HaKOMJICHUE c
IIPOyKIHEN CUJIMKAaTHOU
IIPOMBILUICHHOCTH; PELICHUE
9KCIIEPUMEHTAIBHBIX  3ajad
o  TeMe «Baxueiine
HEMETaJUIbL u nux
COETUHEHHS.

IIpouuTath
naparpad

[IpouunTaTh
naparpad
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20 3.Mertain O6as XapaKTEePUCTHKA
Bl M UX XUMUYECKUX DJIEMECHTOB —
COeMHEH METaJUIOB Ha OCHOBAHHH WX
us TTOJIOKEHHS B

ITepnoanueckoit CHCTEME
XUMHUYECKUX 3JIEMEHTOB
. . Menneneepa u
CTPOCHUS aTOMOB

21 CrtpoeHnue METaJIIOB.
Merannuyeckasds  CBSI3b M
MeTaJuTndecKas

KPHUCTaJUTMYECKast perIéTKa.
XUMUYECKUI  IKCIIEPUMEHT:
O3HaKOMIIEHHE C OO0pasnaMu
METaJJIOB W CIUIaBOB, WX
(pM3UYECKUMH  CBOWMCTBaMU;
U3y4YeHHUE pe3yiabTaTOB
KOppO3uH METaIIOB
(BO3MOXKHO  HCIIOJIH30BAHUE
BUJIEOMaTEPUAIIOB),
0COOEHHOCTEH
B3aMMOJICHCTBHS OKCHJIa
KaJdblMsd W HaTpus C BOJOM
(BO3MOXHO  WCHOJIBH30BAHHE
BHJIEOMAaTEPHUAIIOB);
ONeKTPOXUMUIECKUN psn
HaIpsHKEHUN METaJLIOB.
duznueckue W XUMHUYECKUE
CBOIICTBa METAJIOB
(B3ammopeiicTBre c
KHUCIIOPOJIOM, BOJIOH,
KUCJIOTaMH).
XUMHUECKUI  3KCIIEPUMEHT:
HCCIIEI0BAHUE CBOWCTB
JKECTKOM  BOJBI;  Ipoliecca
TOPEHUs JKejie3a B KUCIIOPOJIe
(BO3MOXHO  HCIIOJIH30BAHUE
BHJICOMATEPHUAIIOB);
MIPU3HAKOB NPOTEKaHUS
Ka4eCTBCHHBIX pEakIuid Ha
WOHBI  (MarHus,  KaJbIus,
ATIOMUHHSA, ITUHKA, xene3a(ll)
n xene3a(lll), menu(Il));

O6mas XapaKTepHuCTUKa
XUMHUYECKUX D3JIEMEHTOB —
METAJJIOB HA OCHOBAaHUU UX
MOJOKECHHUS B
Ilepuoguyeckoir  cucreme
XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneepa u
cTpoeHus aromoB. CTpoeHue
MeTauioB. MeTannudeckas
CBSI3b M MeTaJuIM4ecKas
KPHACTAJNIMYECKasl pPEmeETKA.
DNEeKTPOXUMUUECKUN DSl

HapsOKeHUH METaJIJIOB.
Qduznyueckne U XUMHUYECKUE
CBOICTBa METAJJIOB
(B3aumopeiicTBre c
KHUCJIOPOAOM, BOJIOH,
KHCIIOTaMH). OO61mue
CHoCcoObI MOy YESHHS
METAJLJIOB. IlonsiTue 0
KOpPPO3UH METaJlIOB,

OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Kopposuu. CruiaBsl
(crans, YYT'YH,
TIOpPATIOMUHMA, OpoH3a) |
UX TpUMEHeHHe B OBITY U

MIPOMBITINIEHHOCTH.
[lemounsie

METaJUlbl:  IOJIOKEHHE B

[Tepuonnueckoit CHUCTEME

XUMHUUYECKHUX d3IeMEHTOB [l.
N. MengeneeBa; cTpoeHue
aTOMOB. Haxoxxnenne B
npupone. dusznueckue u
XUMUYECKHE CBOHCTBa (Ha
npUMepe HaTpus U Kajwus).
Oxcugpl W THIAPOKCHABI
HaTpHA u KaJusl.
IIpumenenue IIEJIOYHBIX
METaJIJIOB U UX COETMHEHH.
[llenouHozemenbHbBIE
METaJJIbl MAaTHUM Y KaJIbIIUH:
IOJIO’KEHUE
B [lepuoanueckoit  cucrteme
XUMHUYECKUX 3JeMEHTOB [l.
N. MengeneeBa; cTpoeHue
WX aTOMOB; HAaxOXJICHUE B

npupone. Dusznueckue u
XUMHUYECKHUE CBOMCTBA
Mar"us u KaJIBIMSL.

IIpouuTath
naparpad

[IpouuTath
naparpad
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22

O6mmme CIIOCOOBI
MOJTyYCHHUS METAaJIIOB.
ITonsitue 0 KOppO3UHU
METaJlIOB, OCHOBHBIE
CIOCOOBI  3aIIMTBHl  UX  OT
koppo3uu. CmaBel (CTaib,
YyTYH, JIOPATFOMUHUN,
OpoH3a) M UX NPUMCHCHHC B
OBITY ¥ POMBITINICHHOCTH.
Iemounsie METaJLIbI:
nonoxxenue B Ilepuoauueckon
cucreMe XUMUYECKUX
anemenToB JI. YI. Mengaeneena;
CTPOEHHE aTOMOB.

23

Haxoxnenue B mpupoze.

24

dusnyeckne W XUMHYCCKHC
CBO¥iCcTBa (Ha TIpUMeEpe HATPHUS
U KaJlus).

XUMHUYECKUI  IKCIIEPUMEHT:
HaOIOJeHUEe H  OINMCaHUe
MPOIIECCOB OKpaIIuBaHUs
IJIJaMEHH HMOHAMU  HATpus,
KaIusd W KajdbItusad (BO3MOXKHO
HCITOJIb30BaHNE
BHJICOMAaTEPUATIOB);

OKcuael u
TUAPOKCUIBI HATPUS U KaJlus.
IIpumenenue LIEJIOYHBIX
METAJJIOB U UX COENMHECHUI.
XUMHUYECKHM  3KCIIEPUMEHT:
uccienoBanne  aMQpOTEPHBIX

CBOMICTB TUJIPOKCUIIA
ATIOMUHUAA W THUAPOKCUIA
ITUHKA; pelieHue

3KCHepI/IMeHTaJIBHLIX 3aga4 I10
TeMe «BaxkHele MeTaibl U
UX COEIUHEHUS.

Baxneiimne COEIMHEHUS
Kanblus (OKCHUJ, TUIPOKCH]I,
comn). JKECTKOCTH BOOBI H
CIIOCOOBI €€ yCTpaHeHNI.
AnroMuHMI:

MOJIOKEHUE B
ITepuoauueckoit cucTteMme
XUMHUYECKUX 3JIEMEHTOB
M. . MeHnneneeBa; CTpoeHUE
aToMma; HaXO0XXJIEHUE B
npupoae. Dusznueckue U
XUMHYECKHE CBOICTBa
AITFOMHUHHS. AmdotepHbIe
CBOICTBa oKcuaa u
TUAPOKCUIA aTTFOMUHHUS.

Kenezo:  momoxxeHue B
Ilepunonnueckoit cucreMe
XUMHUYECKUX 3JICMCHTOB
. Y. Menneneesa; cTpoeHue
aToMma; HaX0XKJIEHUE B
npupoge. Dusnmyeckue u
XUMHUYECKHE CBOICTBa
Keneza (B3aMMOJICHCTBUE C
MeTalJlaMH, KHUCIOTaMHd |

COJISIMH). Okcugl,
TUAPOKCHUTBI u CONu
xkenesa(ll) u  xenesa(Ill):
COCTaB, CBOIiCTBa u
MIOJIy4EHHUE. XuMuueckui

IKCIIEPUMEHT: 03HAKOMJICHHE
c oOpasnamMM MeETaulOB |
CIUIaBOB, WX (DU3UYECKUMHU

CBOMCTBaMHU; H3y4EHUE
pEe3yAbTaTOB KOppO3Uu
METaJIJIOB (BO3MOXKHO
HCIIOJIb30BaHHE
BHJIEOMAaTEPHUAIIOB),
0CcOoOeHHOCTEN
B3aUMOJICUCTBUS OKCHJIa

KallbIUsl 1 HATPUS € BOJOU

IIpouuTath
naparpad

[IpouuTath
naparpad

[IpounTaTh
naparpad
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25

IIlemouyHO3eMeNbHBIE METAJLIBI
MarHuu " KaJIbIIUH:
nonoxxenue B [leproauyeckoit
CHCTEME XUMHYICCKHIX
anemeHnToB Jl. . MenneneeBa;
CTpOCHUE HX aTOMOB;
HaXO0XJEHHE B MPUPOJIE.

dusznueckue "
XHMUYECKHE CBOMCTBA MarHMs
u KaJIbITH. Bakueitmme
COCTMHECHMS KabITs (OKCHI,
TUAPOKCHI, coiH). JKEcTKoCTh
BOJIBI Hu CIocoObI eé
YCTpaHEHHUS.

26

AJFOMUHMIA:
nonoxenue B [lepuoanueckoi
cUcTeMe XUMHYECKUX
anemenToB [l. 1. Menzaeneena;
CTPOCHHE aTOMa; HaXOXJCHUE
B npupoje. Pusnyeckue u
XUMHYECKHE CBOMCTBa
ATFOMUHUSL. AwmdoTepHbIe
CBOMCTBa OKCH/JIa u
TUAPOKCU]IA AITFOMUHUSL.
XKeneso: MOJIOKEHHUE B
ITepnonnueckoi CHUCTEME
XUMHYECKHUX 3JIEMEHTOB
. Y. MenneneeBa; CcTpoeHUE
aToMma; HaxO0XJICHUE B
IPUPOIE

27

duzndgeckue "
XAMHUYECKHE CBOMCTBA JKeje3a
(B3aumoieiicTBHE c
METaJUIAMH, KHCJIOTaAMH U
COJISIMH ). Oxcunasl,
THAPOKCHIBI u coau
xemeza(ll) wu  xeneza(Ill):
COCTaB, CBOMCTBaA Hu
MOJTyYeHUE.

(BO3MOXXHO  HWCITOJIB30BaHUE
BUCOMATEPUAIIOB);
HACCIIEOBAHUE CBOICTB
J)KECTKOM  BOJBI;, ITpoliecca
TOpeHust xKenesa B
KHCJIOpoe (BO3MOYKHO
HCTIONTb30BaHHE
BUCOMATEPUAIIOB);
MIPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaknnid Ha
HOHBI (MarHums, Kanpus,
ATIOMUHYSL, TUHKA, KeTe3a
(IDmxenesa (III),memm
(I1));mabmonenne u
OTIMCaHue MPOIIECCOB
OKpallrnBaHUsA IIJ1TaME€HU
HOHAMH
HanI/IH,KaJII/ISII/IKaHBL[I/ISI(BO?;M
0’KHOMCIIOJI30BaHHEBUIEOM
aTepuaioB); HCCIEIOBaHUC
amM(pOTEepHBIX CBOICTB
TUAPOKCHUIA ATIOMUHUS
UTUAPOKCUIAINHKA;pEIICHHE
JKCIIEPUMEHTAIBHBIX331a49I10
Teme«BaxHennemeTamibn
UXCOCTUHEHUS.

IIpouuTath
naparpad

[IpounTaTh
naparpad

[IpouunTaTh
naparpad
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28

4. Xumust
u
OKpYXaro
mas
cpena

Hosrie
TEXHOJIOTHH
BemectBa u Martepuasibl B
TIOBCEIHEBHOMU JKU3HU
YyeJIoBeKa.

XUMUYECKUN  DKCIIEPHUMEHT:
H3ydeHue 00pasIos
MaTepuagoB (CTEKJIO, CILIaBBI
MECTAaJIJIOB, MIOJIUMEPHBIC
MaTepHuabl).

MaTepHrabl u

29

XumMus u
be3onacHoe
BEIIECTB u
peakiuii B ObITY

[lepBas MOMOILb npu
XAMHYECKUX oXKorax
U OTPABJICHUSIX.

37I0pPOBbE.
HCTIOb30BaHKe
XUMHYECKUX

30

9KOJIOTHYECKOH
TPaMOTHOCTH. XUMHUYECKOe
3arpsi3HEHNe OKpY>Karomei
cpensl (mpenenbHas
JONyCTHMasi  KOHIIEHTPALUs
Bemtects — [1JIK).

Pons XUMUHU B
pelieHnn 9KOJIOTUYECKHUX
npooeM.

OCHOBBEI

31

[Ipupoausie
HUCTOYHUKU  YTIEBOAOPOJIOB
(yroap,  TpPUPOAHBIN  ras,
He(TH), MPOAYKTHI 170'¢
repepaboTKH, X POJIb B OBITY
1 TIPOMBIIIUIEHHOCTH.

32

IIpuponHsie
HUCTOYHUKU  YTIEBOAOPOJIOB
(yromp,  TpPUPOAHBIN  Tra3,
He(TD), MPOAYKTEI nux
nepepadoTKH, UX POJb B OBITY
Y TIPOMBIIIUIEHHOCTH.

33

O06o6ueHue u
CHUCTEMAaTH3allus 3HaHUK IO
TeMe: XUMHS U OKpYXKarolas
cpena.

34

JIKP Ne 3

HoBble maTepuaisl u
TexHomoruu. BemectBa u
MaTepuayibl B MOBCEIHEBHOMU
JKU3HU 4YelloBeKa. XUMHUS U
3/10pOBBE. Bbe3omacHoe
WCTIOB30BAaHUE BEILECTB U
XHMHMUYECKHUX  peakiuid B
owiTy. IlepBas momoinps mnpu
XUMUYECKUX oXKorax
W OTPABJICHUSX. OCHOBBI
3KOJIOTUYECKOMN
TPaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHUE  OKPY’Karolen

cpenbl (npenenpHAs
aonycruMass KOHLCHTpalus
Bemects — IIJIK). Ponp
XUMUHU B peleHun
AKOJIOTMYECKUX MPOOJIEM.

IIpuponusie HCTOYHUKU
YTIEBOIOPOIOB (yromnb,

MIPUPONHBIA  Ta3, He(Th),
OPOIYKTHl UX IepepadoTKH,
UX poilb B OBITY W
MIPOMBIIITICHHOCTH
XUMHUYECKUN 3KCIIEPUMEHT:
U3ydeHUe 00pa3sIos
MaTepHaloB (CTEKJIO, CIIIABbI
METaJUIOB, MOJIMMEPHBIE
MaTepHUabl).

IIpouuTath
naparpad

[IpouuTath
naparpad

[IpounTaTh
naparpad

[IpouunTaTh
naparpad

[Ipounrars
naparpad

[Ipounrars
naparpad

bes 3amanns
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8. Omnmucanme Yu4eOHO-MEeTOAMYEeCKOT0 U  MATePUAILHO-TEXHHMYECKOro  olecneyeHus:
00pa3oBaTeJILHOr0 Mpollecca.

TpebGoBaHus K OpraHU3aUy TPOCTPAHCTBA.

MartepuanbHO-TeXHHUYECKOE oOecrneueHue oOpa3oBanus oOydvarommxcsi ¢ PAC MomKHO OTBedaTh Kak
o0mmMM, Tak © O0COOBIM 00pa3oBaTENbHBIM TOTPEOHOCTSM JIaHHOW TPYIIBI  O00yYaIOIIUXCAL.
[IpomomkuTeIPHOCTS Y4eOHOTO MHS ISl KOHKPETHOTO peOEHKa YCTaHaBIUBAETCS OpraHU3aIfei ¢
yaerom pekomenmanuii [IMIIK u ocoOwix 00pa3oBaTeibHBIX MOTPEOHOCTEH peOcHKA, OTPAKCHHBIX B
WHIMBHUTyaJIbHOW 00pa30BaTENbHON MPOrpaMMe, €ro TOTOBHOCTH K HAaXOXJICHUIO B CPEJIC CBEPCTHHUKOB
0e3 pommreneil. Pabouee (yuebnoe) mecto pebenka ¢ PAC co3maercs MHAMBHIYadbHO C y4ETOM €r0
0COOBIX 00pa3oBaTENbHBIX MMOTPEOHOCTEW, a TakXKe COIyTCTBYIOIIMX HapymeHuil (omopHO-
JIBUTATEIBHOTO arapara, CCHCOPHOU Cephbl, MHTCIUIEKTyalIbHOM HemocTaTouHocT). [Ipu opranuzanuun
y49e0HOTO MECTa YYUTHIBAIOTCS BO3MOXKHOCTH M 0COOCHHOCTH ad(eKTUBHOW M KOMMYHHKATHBHON cdep
pebeHka, ero MOBeJeHHs, MOTOPWUKH, BOCIPHUATHS, BHAMAaHUS, MaMATH. J[Is cO3MaHHMS ONTHMAIIbHBIX
YCIIOBUI OOYYCHHUs OPTraHU3YIOTCS Y4eOHBbIE MecTa MJisi TNPOBEACHUS KaK WHAWBHYaTbHOW, TaK W
rpynmnoBoit Gopm obyueHus. C 3ToH LEeNbl0 B TOMEIIEHUN KIlacca JOKHBI OBITh CO3/[aHbl CTICIIUaIbHEIC
30HBEL. KpoMme yueOHbBIX 30H, HEOOXOIUMO TPEAYCMOTPETh MECTa ISl OTABIXA M MIPOBEACHHUS CBOOOTHOTO
Bpemernn. Conepxanue oOpazoBanusi ooyqaromuxcs ¢ PAC (BapuaHT 8.4) BKIIIOYaeT 3a/1a4u, CBsI3aHHBIE
¢ hopMHpOBaHHEM HAaBBIKOB CaMOOOCITYKUBAHHUS: OJICBaHUE (pa3/ieBaHKe), IPUEM IHIIHA, THTHEHUYECKUE
HABBIKH, KOTOPBIe (DOPMUPYIOTCS B TpoIliecce OOBIIEHHON JEesSTENFHOCTH COTJIIACHO PACIopsaKy mHsA. B
CBSI3H C OTHM y4eOHbIE MecTa st (hOpMUPOBAHUS JaHHBIX HABBIKOB SIBIISIOTCS MOOMIIBHBIMU U TOTOBSTCS
neaarortyeCKuMu pa6OTHI/IKaMI/I B COOTBCTCTBYIOIIUX TOMCHICHHUAX.

Y4eOHO-METOUYECKH KOMIUTEKT I M3ydeHHs Kypca XUMHH B 8§—9 Kiaccax, CO3JaHHBIN
AaBTOPCKUM KOJUIEKTHBOM ToJ pykoBoacTBoM O. C. 'abpuensiHa, coaepKuT, KpoMe y4eOHBIX TTOCOOHH,
yu4eOHO-METOANYECKHE W AMJAKTHYECKHE TI0COOMS, TETpaau JJsl BBIMONHEHHS J1aOOpaTOPHBIX
U TIPaKTHYECKUX padoT u 1p.

YMK yuutensa «Xumus. 8 Kiacc»
1. Xumus. 8 kmacc. YueOnuk (aBropel O. C. 'abpuensn, U. I'. Octpoymos, C.A. CnankoB, Mocksa
« [Ipoceemenner, 2018 1.).
2. Meronuueckoe nocobue. 8 knacc (aBropsl O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnankoBMockBa
« IIpocsemenner, 2018 1)
3. Ilporpamma kypca xuMmMuM st 8—9 kiiaccoB o0ieoOpa3oBareiabHbIX yupekaenuii (asropsr O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos,Mocksa «Ilpocemenue», 2018 1.)
4. Xumus B TecTax, 3a/jauax u ynpaxHeHusx. 8 kinacc (asropsl O. C. ['abpuens,
H. B. Tpury0uax, Mocksa « IIpocsemenuney, 2018 ).
5. DnexTpoHHas Gpopma yueOHHKA.

YMK yuennka «Xumus. 8 Kiace»
1. Xumus. 8 xmacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CrnaakoB, MockBa
« [Ipoceemenney, 2018 1.).

YMK yunrens «Xumus. 9 knacey

1. Xumus. 9 xnacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB,MockBa
« IIpocsemenney, 2018 ).

2. Meromuueckoe mocobme. 9 xwmacc (aBroper O. C. Tabpumensn, U. I'. Octpoymos, C. A.
CrnankxoB,MockBa « [IpocBemenue», 2018 ).

3. Mporpamma xypca xumun st 8—9 kimaccoB o0rieoOpa3oBaTenbHbIX yupexneHuid (apropel O. C.
T'abpuensu, U. I'. Octpoymos, C. A. CiraakoB,MockBa « IIpoceemenne», 2018 1).

4. Xumus B TecTax, 3aJadax 1 ynpaxkHeHusax. 9 kiacc (aBropsl O.C. 'abpuernsiy,

. B. Tpury6uak,Mocksa « IIpocsemenuner, 2018 ).

5. DnektpoHHas popma yaeOHUKA.

YMK yuennka «Xumus. 9 knacce»
1. Xumus. 9 kmace. Yueonuk (aBropsl O. C. I'abpuensa, U. I'. Octpoymosn, C. A. CrnaakoB,Mocksa
« IIpocsemenuey, 2018 1).
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HMudopManroHHbIe CpencTBa

NHuTepHeT-pecypebl
1. http://www.alhimik.ru. I[IpeactaBnens! cieayromye pyOpUKU: COBEThI aOUTYPHEHTY, YUUTEIIO XUMHUH,
CITPaBOYHHK (0YCHH OOJNbBINas moa0opKa TaOIUIl M CIIPAaBOYHBIX MaTepHajIoB), Becénass XHUMHS, HOBOCTH,
OJIMMIIHMA/IbI, KyHCTKamepa (MHOTO MHTEPECHBIX HCTOPHUYCCKUX CBEICHUI).
2. http://www.hij.ru. Xypaan «XuMus U KHU3HBHIOHSITHO M 3aHUMATEIILHO paccKa3biBaeT 000 BCEM
MHTEPECHOM, YTO TIPOMCXOAUT B HAYKE U MUPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. DrexTpoHHBIH XypHal «XUMHKH W XHUMHUS», B KOTOPOM
NpPE/CTAaBICHBl ONBITHI MO0 XUMHUU M 3aHMMaTtelbHas WH(OpMAIWs, MMO3BOJISIONIME YBIICYb YYCHHKOB
9KCHEPUMEHTAIBHOM YacThIO TIPEeMETA.
4. http://c-books.narod.ru. BceBo3moskHast TuTepaTypa mo XUMHUH.
5. http://www.prosv.ru/. TTocoOust as ydammxcsi, B TOM YUCIIE JJIsl TIOATOTOBKH K MTOTOBOW aTTECTAIlMU
(OI'D m EI'D), meTonuveckue mocoOust st yUuTeIel, HayYHO-TIOMYJIApHAs JIUTepaTypa 10 XUMHH.
6. http://1september.ru/. XXypuan npeanasHadeH He TOIBKO sl yuuTesei. B HéM npencTaBieHo 60bIioe
KOJIMYECTBO pabOT yYEHHKOB, B TOM YHCIIE HCCICI0BATEIbCKOTO XapaKrepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuit MIKONMBHBIA MOpTal CO CCBUIKAMH Ha
00pa3oBaTeIIbHBIC CAUTHI TI0 XUMHUH.
8. www.periodictable.ru. COopHuK crareii O XHMHYECKHX 3JEMCHTAaX, HIUTIOCTPHPOBAHHBIN
IKCIIEPUMEHTOM.

9. llpuiioxkeHue K mporpaMmme
KonTponbHbie n3MepHUTEIbHBIE MAaTEPHAIIBI TT0O XMMHHU B 8 KJlacce.

WN.H. T'oponuudeBa KoHTponbHBIE U TIPOBEpOUHBbIE paboThl o XxuMuu 8-11 kimacc. — M.: «AKBapuym».
2011 r.

KonrponbHas padota Nel

Bapmuanr 1

3aKOHYHUTE MPETIOKECHHUS:
XuMus — 3TO

IIpocTtoe BewmecTBo — 3T0

AToM — 3T0O

3amosHUTE TAOIUIY:

Ha3zpanue CumBon IlonoxxeHne B MEPUOJUYECKOU . OTtHOocHTENbHAS
[lopsankossrit

xumugeckoro | xummueckoro | Tabauue JI.M. Menneneesa Homen N aTOMHas  Macca

JJIEMEHTA JJIEMEHTA Ne rpynmnsl Ne nmepuona P Ar

JIntuit

Asor

Menb

Kenezo

Paccunrath MOJISIPHBIC MACChL Mr BCIICCTB:

Mr (Nz) = Mr (KzO) =
Mr (HzS) = Mr (Nz) =
Mr (AgCl) =
3anuiure:
OnmuH aTOM CephI - , OJIHa MOJIEKYJIa KUCIopoja - ,
TPHU MOJICKYJIbI BOJBI - , TPY aTOMa MarHus -

Bapwuanr 2


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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1. 3akoHYHTE TPETOKCHUS:
XuMHUS — 3TO
C105XHO€ BEIECTBO — 3TO
MOJIEKYJIa — 3TO

2. 3anonHUTE TAONHITY:
Ha3zBanue CumBon [Tonoxxenne B MEpUOAUYECKOU . OTtHocuTenpHas
ITopsakoBbIit
XHMHYECKOro | xummueckoro | tabmure [[.M. Menneneesa Homep N aToMHas  Macca
AIEMEHTAa AJIEMEHTAa Ne rpynmsl Ne nepuona Ar
bop
Yraepon
AJIOMUHUI
Hukens

3. Paccumrats MossipHBIE Macchl M BelleCTB:

Mr (F,) = Mr (Ag.0) =
Mr (SiH,) = Mr (Cly) =
Mr (CuS) =
4.3anummure:
JIBa arom HaTpus - , OJTHa MOJICKyJa XJIopa - ,
JBE MOJ'ICKyJ'II)I BOJBbI - , IIATh aTOMOB KaJIbIIUA —

Kontponbhas pabora Ne2
Bapmuanr 1

PaccTaBuTh cTemeHHM OKUCICHHS XHMHYECKHX 3JIEMEHTOB B BELISCTBE, HANMCaTb Ha3BaHHE
BEILIECTBA, ONPEEITUTh THII XUMHUECKON CBSI3H B CIIEAYIOIIUX COCAMHCHHSAX:

Mglz, CI‘C|3, N|SO4, Kzo, Na, A|283, Ban, Fe(OH)g, COBrz, CuO, AgN03, 02, Mg, K3PO4,
Be(OH),.
Bapuanr 2

PaccTaBuTh CTEemeHM OKHCICHHS XWMHUYECKMX OJJIEMEHTOB B BEIIECTBE, HAmWcaTh Ha3BaHUE

BCIIECTBA, ONPCACIINTD TUII XHUMHUYECKOH CBA3U B CICOYIOINX COCANHCHUAX
Cal,, Sr(OH)Z, Fe203, H,, CUCIz, Na,SO,, BaBr,, Na, K,S, Mg(N03)2, Be(OH)2, F,, HI, K3PO4, Al.

KontponbHas pabota N3
1 Bapuant

|. BeiGepuTe npaBUIIbHBIN OTBET:
1. Tenom sBnsgeTcs:

a) KHCIIOPOJT B) YKCYCHasl KHCIIOTa
0) muTHii T') TIECOK
2. OTHOCHUTEINIbHAS AaTOMHAsI Macca a3oTa:
a) 14 B) 7
0) 12 r) 1
3.Campblii Ierkuii ras:
a) KHCJIOpO. B) YIJIEKHCIIBIH Ta3
0) BO31yx T) a30T
4. Kakoe BelecTBO pH OOBIYHBIX YCIOBUSIX TBEPIOE:
a) Menpb B) KHCIIOPOJ
0) pTyThH ) BoJa

5. VI3 kakuXx 4acTHUIl COCTOUT aTOMHOE SIAPO:
a) U3 MPOTOHOB M HEUTPOHOB ~ B) U3 IPOTOHOB

0) U3 IPOTOHOB U 3JIEKTPOHOB  T') U3 HEUTPOHOB

6. OnpenenuTe YUCIIO MPOTOHOB B aTOME JKEJe3a:
a) 56 B) 30

0) 26 r) 55

7. Kakoe u3 nepedrcIeHHbIX BEIIECTB UMEET HOHHYIO KPUCTAJUINYECKYIO PELIETKY:
a) Fe B) HCI
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6) BaCl, r) O,

8. Tum xumuueckoii peakuuu FeCl, + Cl, =FeCl;:
a) COCTUHEHUS B) pa3ioKeHUs

0) 3aMenicHus r) oOMeHa

Il. PaccTaBuTh CTENICHH OKUCIICHUS aTOMOB, HAlMCATh HA3BAHUE U ONPEACIUTH KIIACC BEIIECTBA:

MgO, H3PO4, CO(OH)z, H28i03, SOQ, HCI, CSzo, BaSO4, Ba(OH)Z, N|(N02)2, P205, HNOz, FE(OH);),,
Mng

11 OnpenenuTh TUIT XUMUYECKUX PEaKIUH U PACCTaBUTh KOAPPHUIIMCHTHI:

Ca+ 02 = CaOCaCO3=CaO + C02 FEQOg + HN03= Fe(NO3)3 +H20

2 BapuaHT
|. BeiOepuTe npaBUIILHEII OTBET:
1. Tenom sBnAeTCA:

a) KHCIIOpOJ B) YKCYCHasl KHCJIOTa
0) nuTHii T') IECOK
2. OTHOCUTENbHAs ATOMHAs Macca KUCIOpOaa:
a) 14 B) 7
0) 8 r) 1
3.Campblii n1erkuit ras:
a) KHCIIOPOT B) YTJIEKHUCIIBIN Ta3
0) BO31yX T') a30T
4. Kakoe BelecTBO MpH OOBIYHBIX YCIOBUSIX XKHUIKOE:
a) Menpb B) KHCIIOPOJ
0) pTyTh ) BoJIa

5. W3 kakuX 4acCTHUIl COCTOUT aTOMHOE SIAPO:

a) U3 MPOTOHOB U HEUTPOHOB  B) U3 IPOTOHOB
0) 13 MPOTOHOB U DJIEKTPOHOB T) U3 HEUTPOHOB
6. OmnpeaenuTte YrUCIIO MPOTOHOB B aTOME JKeJe3a:

a) 56 B) 30

0) 26 r) 55

7. Kakoe u3 nepeuncieHHbIX BENECTB UMEET METAIUNINYECKYIO KPUCTAIITHUECKYIO PEIIETKY:
a) Fe B) HCI

6) BaCl, r) O,

8. Tun xummaeckoii peakiuu BaCO3;= BaO + COy:
a) CoeIMHEHUs B) pa3NOKEHUsS

0) 3amenIeHHs r) oOMeHa

Il. PacctaBuTh CTENIEHN OKHMCIICHUS! aTOMOB, HAllMCAaTh HA3BaHHUE M ONPEIEINUTh KJIacC BEIIECTBA:
NaNO,, Cu(NOs);, NH,Cl, Mg(OH),, SiO;, K,CO3, ZnO, H,CO;, LIOH, CO,, HBr, K,0, Al(OH)s,
H,SO,

Il OnpenenuTh THIT XUMUYECKUX PEAKIUIA U paccTaBUTh KO3(DOUIIECHTHI:

Al + 0, = A|203 Na + H,O = NaOH + H, AI(OH)3 + Na,SO, = Alz(SO4)3+ NaOH

[IpakTnueckas padota Ne 1

Bapuanr 1

1. KonnuectBo Bemecta noBapennoit comun NaCl 5 Monb. BEIUHUCINTE 9MCI0 YacTHI], Maccy,
00BeM pacTBopa.

2. Kucnopon O, 3anumaer o6bem 158 1. Beraucants KoaudecTBa BEIIECTBA, YHCIO MOJICKYI
KHCJIOPOJIa ¥ Maccy.

3. PaccraBuTh CTENEHM OKMCJIEHHS aTOMOB, HAIMCATh HAa3BaHHWE W THII XUMUYECKOH CBS3U:
BaC|2, 0O,, Clz, Ca, H,SO,, Cal,, Na, KNO,
BapuanT 2

1. Xiop Cl, 3anumaer 06bem 202 1. BRIYHCINTE KOJIMYECTBA BEMIECTBA, YUCIO MOJIEKYII XJI0pa U

maccy.



1)

1)

1)

1)
2)

1)
3)

64

2.  KommyectBo BemiectBa pactBopa HBr 4 monb. BeIUuciauTh 9HCIO YacTHIl, Maccy, 00beM
pactBopa.
3. PaccraBuTh CTENeHH OKHCICHUS aTOMOB, HAIKMCaTh HA3BaHWE M TUI XWUMHYECKOW CBS3M:

NaNO3, Hz, Fe, HzSOg, CaO, KBrz, HCI, A|283

IIpaktrueckast pabora Ne2

1 BapuaHT

| 3anmumute hopmMyIbl:

T'uapoxcun HaTpus, cepHas kucioTa, rumpokcun xenesa (l1l), xapbonar marpus, momun nuuka (1),
okcup cepbl (V1), OKCHI TUTHS, aTFOMIHIA.

Il 1. Beibepure u3 Gopmy1 3JEKTPOIUTHI U 3AMUIINTE YPABHEHUS X TUCCOLIHALINH:

Na2804, NaCI, LlOH, HQSO3, Fe(OH)s, Ba(OH)g, H2804, AI(OH)3, HI, AgN03, Kzo, SOZ, Na3PO4.

2. 3aKOHUYUTE CIIEAYIOIINE YPABHEHUS PEaKIUi U YKQKUTE TUI PEaKLUu:

A) Mg + H,SO4 — b) CuO + HCI —

B) Fe + CuCl, — I') Fe(OH); —

Il Pemmth 3amaqy:

CKONBbKO IpaMMOB OKCHIa KajJbLWs MOXHO pacTBopuTh B 126 rpammax 10 %-oro pactBopa a3oTHOH
KHCJIOTEHI.

2 BapHaHT

| 3amummre hopmynbr:

['mapokcu amroMUHKS, CEPHUCTAsT KUCIO0Ta, Tuapokcu xxenesa (1), cenukat Hatpust, xnopua uuHka (1),
okcup yranepona (1V), okcun HaTpus, Maraui.

Il 1. Beibepute u3 hopMys 3JEKTPOIUTH B 3aIUIIATE YPABHCHHS MX JUCCOIHAIIHAHN:

CaSO,, CO,, NaCl, KOH, H,SO,, Fe(OH),, Ba(OH),, H,SiO;, Al(OH)3, HBr, AgNO3, Na,0O, SO3, K;PO,
2. 3aKOHYHUTE CIEAYIOIMe YPABHEHUS PEAKIIMNA U YKaKUTE TUI peaKLUu:

A) Ca+ H,SO, — B) CuO+H, —

B) MgCl; + NaOH — I') Zn(OH), —

Il Pemuts 3amauy:

Paccuuraiite MaccoBble 10JIM KaX0T0 M3 AIEeMEeHTOB B ruapokcue kanbuus Ca(OH),.

[Mpaktuydeckas padora N3

Bapmuanr 1

| BeiGepute oiMH NpaBUIIBHBINA BAPHAHT OTBETA U3 YETHIPEX MPEATIOKEHHBIX

1 Yncno aTOMOB BceX XUMUYECKUX 3JIEMEHTOB B MOJICKYJIE CEPHUCTON KUCIIOTHI:
3 2)7 3)5 4)6

2 Yuciao npoTOHOB, HEUTPOHOB M 3JIEKTPOHOB B aTOME HATPHSL:

p'=11,n°=12, e =23 2)p'=12,n°=11,e=12

3)p'=11,n’=11,e=11 4)p*=11,n°=12,e=11
3 prr[na BCIICCTB C HOHHBIM THUIIOM CBS3U:

BaO, Na,S, MgCl, 2) BaS, SO,, CaF,

3) Na,0, NaCl, HCI 4) BaO, ZnO, HCI

4 BemecTBo, IPH paCTBOPEHHH KOTOPOTO B BOJIE AJIEKTPOIUTHYESCKOMN TUCCOIMAIIH HE TTPOUCXOIHT:
Hwurpar Gapust 2) CepHas KucaoTa

Xnopuz cepebpa 4) @ocdar xenesa
5 OnHOBpeMEHHO HE MOTYT HaXOAWTCS B PACTBOPE MOHBIL:
1) K*, AP**, CI', NOy 2) Na*, Ba**, Cl-, COs*

3) H*, Mg**, NO;, SO~ 4) Ca™, H*, NOg, CI
BepHBI JIK CJIEAYIONIUE BbICKA3bIBAHMA !
A) A3oTHas KHCIIOTa — KHCIOPOACOAepIKaIiasl.

b) ConsHas kucinora — KUCIOpOACOAEPIKaLIasl.

BEPHO TOJBKO A 2) BepHO TONBKO b
BEPHBI 00a CYXJICHUS 4) 00a cy>XIeHUs HE BEPHBI

Il 1 YcTanoBuTe COOTBETCTBHE MEXKTY (POPMYJIOH BEIIECTBA M KIIACCOM COCTMHCHUS:
®opMyra BelecTBa: Krnacc coennnenmii:



1)

1)
4)

1)
2)

65

A) Zn(OH), 1) conp
B) H,SO, 2) OCHOBHBIM OKCH]I
B) NaCl 3) HepacTBOpUMOE OCHOBaHHUE
I') CaO 4) KUCIIOTHBINA OKCUJ
5) xucnora

6) pacTBOpUMOE OCHOBaHHE
2 C pacTBOpPOM THIPOKCHIA KAJIBIUS pearupyer:

1) cepHas Kucnota 2) okcup yriepona (1V)
3) menp 4) XJ0pua HATPHUS
5) kapOoHAT HATPHSL 6) oKcHI Kamus

I11 CocTtaBpTe ypaBHEHHE XMUMHUECKHAX PEAKITHI COTIIACHO CXEME:
HCI — ZIIC12 — Zn(OH)z — Zn(N03)2
HazoBuTe BelecTBa, yKaKHUTE THIT PEAKITUH.

[IpaxTrueckas pabora Ned

Bapuanr 2

| Boibepure oauH NpaBUIBHBIN BapHAHT OTBETA M3 YETHIPEX MPEATI0KEHHBIX:
Yucno aToMOB BceX XMMUYECKUX AJIEMEHTOB B MOJIEKYJe PochOPHOIT KUCIOTHI:
3 2)6 3) 10 4)8

Yuciio npoTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aTOME XJIOPA:
1)p'=18,n°=18,e =18 2)p'=17,n’=18, ¢ =18
3)p'=17,n=17,e =17 4)p'=17,n°=18,e =17

3 [I'pynma BemecTB ¢ HOHHBIM THUIIOM CBS3H:

HF, Na,S, KClI 2) BaCl,, CO,, NaOH

3) K,O, NaF, NaH 4) Oy, Ca, AICI;

4 BemecTBO, KOTOPOE B BOJHOM PAacTBOPE MOTHOCTHIO JTHUCCOIUUPYET:
Oxcnpg menu 2) cynbdat Oapus

Hurpar xamus 4) rupporcu xesesa (1)

5 OgHOBpPEMEHHO HE MOTYT HaXOAUTCS B PACTBOPE MOHBI:
1) H', Ba**, OH", NOy 2) Na*, Fe*', NOs-, SO~
3) K, Zn*, CI', SO~ 4) H*, K*, OH’, CI
6 BepHbI 1 cienyronue BEICKA3bIBAHUS:
A) okcun pocdopa (V) — KUCTOTHBINA OKCH/L.
B) ConsgHasa KuciaoTa — OJHOOCHOBHAA KHUCJIOTA.

BEPHO TOJBKO A 3) BepHo TOJIBKO b
BEPHBI 00a CYyXJICHUS 4) 06a CcyXIeHUs HE BEPHBI

Il 1 YcTanoBuTe cOOTBETCTBHE MEXK Ty (POPMYJIOH BEIIECTBA M KIIACCOM COCTMHCHUS:

DopMyna BelIECTBA: Kitace coennHennii:
A) Cu(OH), 1) conp
b) H3PO, 2) OCHOBHBIN OKCHJL
B) SO; 3) HEepacTBOPUMOE OCHOBAHHE
I') CaCl, 4) KUCJIOTHBIA OKCH/T
5) xucnora

6) pacTBOpUMOE OCHOBaHHWE
2 C pacTBOpPOM THAPOKCH]IA HATPHSI pearupyeT:

1) a3oTHas KuciorTa 2) okcup yriepona (1V)
3) Marauii 4) cynpdar meau (11)
5) oxcun meau (1) 6) THIPOKCH KaJWs

[11 CocTaBbTE ypaBHEHHE XMMUYECKUX PEAKIUN COTIIACHO CXEME:
Fe(OH)3 — Fezog — Fe — FeSO,— Fe(OH)2
Hazosute BCIICCTBA, YKAXKUTC THUII PCAKI[UU.
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W.H. T'opomumueBa KoHTponpHBIE M NpoBepodHble PabOTHl Mo xumuu 8-1lkmacc. — M.

«AxBapuym». 2011 r.

Juarnoctuyeckas KOHTposbHast paborta Nel

Bapuanrt 1

1. Pacnpenenure Mo KiaccaM HEOPraHMYECKMX COCAMHEHHM cienyromue coeauHeHus: CaSOy,
CO,, NaCl, KOH, H;SO,, Fe(OH),, Ba(OH),, H,SiO5;, Al(OH);, HBr, AgNO3, Na,0, SOs;, K5PO,

Knacchl Heoprannueckux coeTMHEHUN

OKCHIBI

KHCJIOTBI

OCHOBaHHUA

COJIN

2. Hanmucath XuMHYECKHE 9JICMCHTHI, Y KOTOPBIX:

A) Ar=23, p'=11

B) Ar=91, p'=40

B) Ar=40, n°=22

I)Ar=181

3. OnpezenuTe CTENEHb OKUCIEHHUS SIEMEHTOB B CIIEAYIONINX XUMHUYECKUX COETHHEHHUSIX:
A|203, H,0, HzSiOg, COCIg, I\/IgO, 0,, H,S, Ca

4. PaccraBbTe KO3 (OUIMEHTHI B CASAYIONINX XUMUYCCKUX PEAKIIUAX:

Al + 02 = A|203

Bapmuanr 2

Na + H,O = NaOH + H,

Fe,O; + HNO;= FE(N03)3 + H,O

1. Pacripenenute mo kijaccaM HEOPTaHMYECKUX COeNWHEHHH ciemyromue coeanHeHus: Na,SO,

NaCl, LiOH, H,SOs, Fe(OH)s, Ba(OH),, H,S0,, Al(OH)s, HI, AgNO3, K0, SO,, NasPO,,

Kraccel HeOpraHmueckux CoeTMHEHUN

OKCH/IBI

KHUCJIOThI

OCHOBaHMA

COJIN

2. Hanmmcath XUMHYECKHUE IIEMEHTHI Y KOTOPBIX:

A) Ar=24, p'=12

B) Ar=65, p'=30

B) Ar=51,n’°=28

)Ar=119

3. OHpe,Z[eJ‘II/ITe CTCIICHb OKUCJICHUA 3JICMCHTOB B CJICAYIOIIUX XUMHUYCCKUX COCANHCHUAX !
Fezo3, H,0, sto;;, Na, BaCIQ, K,0, N,, H,S, Mg, FeSO,

4. PaccraBbTe KO3(1)(1)I/ILII/IGHTLI B CJICAYIOMIUX XUMHUYCCKUX PCAKIUAX!

Ca+0,=Ca0

Bapwuanr 3

Na + Hzo = NaOH + H2

FEQOQ, + HN03: FE(NO3)3 +H20

1.Onpenenure no TabiuIle, TI€ CMECh, XUMUIECKOE COCIMHCHHUE WIIM XUMHYECKHHA dJIeMeHT. M3
HalICHHBIX OYKB MOJyYUTE HA3BaHUE XUMUYECKOTO DIIEMEHTA.

. XHuMH4IecKoe
HasBanue XHUMHYECKHUI DJIIEMEHT CwMmech
COEIUHEHNE
Maruwmit r pil| XK
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Bozmyx 3 K E

Bona II P C

Oxcupng prytH T M H
(1

Kenezo A b B

Momnoxko r O H

Cynbdun X " K
IUHKA

Kucnopon 71 JI M

OtBet

2. Ecnm BBl ompepenuTe NPaBWIBHO XUMHYECKYIO IMPHUPONY XHMHYECKHX O3JIEMEHTOB, 3HAKH
KOTOPBIX TPHBEACHBI B TA0JIHIE, TO CyMMa OTBETOB OyJeT paBHa OTHOCHUTEIBHON MOJIEKYISIPHON Macce
rugpokcua Hatpust NaOH.

3HaK XUMHYECKOTO dJIEMEHTA Merann Hemerann
C 1 2

Ca 3 4

0] 5 6

Al 7 8

N 9 10

H 11 12

OtBer Mr(NaOH) =

3. Hammmcath XUMHUYECKHE DIIEMEHTHI Y KOTOPBIX:

A) oTHOCHTENBHAS ATOMHAS Macca paBHa 23 U SAPO aToMa COAepPKUT 1 ITIpOTOHOB:
b) otHOCHTENBHAS aToMHAs Macca paBHa 40 U SAPO aTOMa CONEPIKUT 22 HEUTPOHA:
B) otHOCHTENBEHAS aTOMHAst Macca paBHa 91 u 3apsin simpo atroma paseH 40:

KontponbHas padota Nel

Bapuanr 1

1. HanummTe XuMHUYeCKre peakluy JJIs TaHHBIX IIeTI0UEK MPEeBPaICHNS:
Mg — MgO — Mg(OH), — MgCl,

2. OxapakTepu30BaTh XUMHUYECKHN D3JEMEHT IO IOJOXKEHHIO €ro B TMEPHOJUYECKON CHCTEME
(HoMep mepWoma W TPYNNbBI, 3apsAl sapa, aTOMHAas Macca, KOJMYECTBO NPOTOHOB, HEHTPOHOB,
anekTpoHOB): Mg, Al, Rb

3. Onucarp (hu3nyecKue CBONCTBA aTFOMUHUS

Bapuant 2

1. HanuiuTe XuMUYeCKUe PeaKIuy JJIs JTaHHBIX IIETOYEK IPEBPAIICHHS
Na — Na,0O — NaOH — NaNO;

Fe— Fe,0O; — Fe(OH)3 — FeCl;

2. OxapakTepu30BaTh XUMHUYECKHH D3JEMEHT IO IOJOXKEHHIO €r0 B IMEPHOJNYECKON CHCTEME
(HoMep mepwoma W TPYNNbBI, 3aps] sapa, aTOMHAs Macca, KOJMYECTBO NPOTOHOB, HEHTPOHOB,
anektpoHoB): Ca, Ni, Cs.

3. Ommcatp pusndeckre CBOMCTRA Kee3a

Juarnoctudeckas KOHTposbHas pabota Ne2
Bapwmanr 1
I00BsIcCHUTE CIIEAYIOMNE TEPMUHBI:
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Uyryn-

Koppozus-

Il BeiOpaTh npaBUIBLHEIN OTBET:

1 C kakuM KOCMHUYECKHM TEJIOM aCcCOI[MHPOBAIIOCH B PEBHOCTHU 30JI0TO:

A) Jlyna b) Benepa

B) Comarie I') Mapc

2 Kakue MeTauibl BXOJAT B COCTaB OPOH3BI:

A) Menb ¥ CBUHEI] B) Menp u 010BO

B) menp u xenes3o I') mens 1 pTYTH

3 CKOIBKO JIEKTPOHOB COMIEPKUTCS Ha BHEITHEM YHEPTeTHIECKOM YPOBHE aTOMa MarHusi:
A) onun b) nBa

B) tpu I') geTnIpe

4 TonpKO U3 HEMETAJUIOB COCTOMT:

A) rnaBHas moarpynmna 7 rpynnsl - b) mobouHas moarpymnmna 8 rpyrisl
B) rmaBnas noarpynmna 6 rpymms

5 Mexay n1ByMsl aTOMaMy HEMETAJJIOB BO3HUKAET:

A) Merayundeckas cBsi3b  b) KOBaJIeHTHas CBSI3b

B) nonHas cB3b I") BomopoaHas cBS3b
6 SIBiieHNE AJUTOTPOIMH XapaKTEPHO TOJBKO:
A) 1 METaIIIOB b) mns HemeTamoB

B) nns HEMeTasIOB U HEMETAJIOB

7 Kakoe naspanne nmeet coeaunenne NaNOs:

A) HUTPHUT HATPHI b) Hutpat HaTpHs

B) nutpua Hatpus I') autpat xanus

8 Ha3BaHue «rajoreHbl» 03HAYaeT:

A) poxxaarorie KAciaoTel  b) poxkmaromie coau

B) poknaromue comu I') poxxmarorye OKCHIBI

9 Kaxkas 13 raJJoreHoBOIOPOIHBIX KUCIOT SIBJIAETCS caMoil cinaboil:

A) dTopoBomopoaHas b) 6pomoBonoponHas

B) xmopoBogoporHas I') nomoBoopotHas

10 Ha#igure wMaccy CepHOM KHUCJIOTBI, KOTOpas ObUla M3pacxoj0BaHa Ui IOJYYCHHUS
xJ0poBoiopoaa u3 1,3 r moBapeHHOH coiu, coaepxkareit 78 % xmopuia HaTpUs:

A)06T b)0,7r

B)0,8r Noor

Il 3anummmre ypaBHEHHSI peakIuil sl OCYIIIECTBICHHS LEMOYKH MPEBPaIIEHuU:

S — S02 — N32803 — SOz — SOg—> H2804

Bapmuanr 2

| OOBsicHUTE CleqyrOIne TEPMUHBL:

Crans -

MHUKpPO3IEMEHTHI -

Il BeibpaTh mpaBUIIbHBIN OTBET:

1 C kakuM KOCMHUYECKHM TEJIOM acCOIMHPOBAIIOCH B PEBHOCTH 30JI0TO:

A) JlyHa b) Benepa

B) Comarie I') Mapc

2 Kakue mMeTauibl BXOJST B COCTaB OPOH3BI:

A) MeIb U CBUHEI] b) Menp 1 010BO

B) mens u xenezo I') menp u pTyThH

3 CKOJIBKO 3JICKTPOHOB COJIEPIKUTCS Ha BHEIITHEM SHEPreTUYECKOM YPOBHE aTOMa aTFOMUHHUS
A) onuH b) nBa

B) tpu I') getsipe

4 TonpKO U3 HEMETAJUIOB COCTOMT:

A) rnaBHas noarpynmna 7 rpynnsl - b) mobounast moarpynmna 8 rpymmnst
B) riaBHas moarpyrra 6 rpyIisl

5 Mexny IByMsl aTOMaMy HEMETAJUIOB U METAJIJIOB BOSHUKACT:

A) Metarundeckas CBsi3b  b) KoBaJeHTHas CBSI3b
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B) nonnas cBsi3b I') BomopoaHas cBs3b
6 SIBJICHWE ATNTOTPONMH XapaKTEPHO TOJBKO:
A) 1 METaIIIOB bB) niis HemeTamioB

B) s HeMeTauI0B U HEMETAIIJIOB

7 Kakoe nasauue nMmeet coeauaenue Na,SO,:

A) cynbdar HaTpusa b) cynmpdun Hatpus

B) cynbdut natpus I') autpar Hatpus

8 Ha3BaHmue «rajoreHsl» 03HAYaeT:

A) poxxnarorue KUCiIoTel  b) poxkmaromntue coau

B) poknaromue comu I') poxxmarorye OKCHIBI

9 Kakas 13 raJoreHOBOIOPOJIHBIX KUCIIOT SBJISETCS CaMON CHIILHOM:

A) dbropoBogopomHas b) 6poMoBogopoIHAS

B) xnopoBomopoaHas I') nogoBomopoaHas

10 Haiimute ™accy cepHOM KHCIIOTHI, KOTOpas ObUla HW3pacxXoioBaHa Ui MOJYYEHUS
XJIopoBoJIopoJia u3 1,3 T moBapeHHOM conu, coaepsxaiieit 78 % xmopuaa HaTpuUs:

A)0,6T B)0,7r

B)0,8r Noor

Il 3anuimTe ypaBHEHHsI PEaKIUii IUIsl OCYIIIECTBICHUS IEIOYKU PEBPaICHU:

S — SOQ g SOg-’ H2804 g NaQSO4 g BaSO4

Kontponphas pabora Ne2
Bapmnanr 1
1 Hammucath (husnueckre 1 XUMUYECKHE CBOiicTBa okcua yriepoaa (1V).

2 HanmmcaTh Ha3BaHHWE COJICH, PACCTaBUTh CTEMEHUM OKUCJICHHUS HMOHOB, OMPEICIUTh PACTBOpPHMA
WJIM HEPACTBOPHMA COJIb:

NaN03, FeC|3, CaSi03, MgC03, KBr, AI(N02)3, ngs

3 Jlonucats ypaBHEHHE PEaKLUH, paccTaBUTh KOA()(HULMEHTHI, HA3BaHHUE IIPOLYKTOB:

+HCl— AIClz3+ MgO +  — Mg(NOs)y;
Mg + - MgSO4 + _+ H2CO3 — K2C03+ Hzo
BapuanT 2

1 Hanncatp pusnyeckue u xuMuueckue coiictea okcuna SO, (1V).
2 Hammcath Ha3BaHUE COJICH, PAacCTaBHTh CTENIEHH OKWCICHHUS MOHOB, ONPENEIHTh pacTBOpUMA
W HEPacTBOPHMA COJIb:

CUCIz, Nast4, BaBr,, KZS, Mg(N03)2, K3PO4, L|2803

3 JlommucaTth ypaBHEHHE PEAKINH, PACCTABUTH KOA(P(PUIIEHTHI, Ha3BaHHE ITPOTYKTOB:

_+ C02 — CaCOg; SOZ + - SOg;

Na +  — NaSO,+ HCl + = — H,SiOz+__
Junarnoctuyeckas KOHTpoOIbHAs paboTa Ne3

Bapwuanr 1

| OObscHUTE clienyroue TEPMUHBL:

Xumusi-

IToaumepst -

Oxucnurens -

Il BeiOpaTh npaBUIIBHEIN OTBET:
1 Kakas gactuma cocTouT u3 8 mpoToHOB, 10 HEUTPOHOB U § IIESKTPOHOB:

A) m3oToN KHCIOpOIa-8 b) u3oromn kucnopona-18

B) uzoromn aprona-18 I') non kucaopona c 3apsiom -2

2 ATOM Kaxkoro M3 MepevyrciICHHBIX IEMEHTOB UMEET HAnOOIBLINNA pPaHycC:
A) 6eprmi b) 6op

B) yrnepon I') azoT
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3 B xakoMm u3 MEPCUNUCIICHHBIX COC,Z[I/IHCHI/Iﬁ yriaepoa UMECT CTCIICHb OKHUCIICHUA +4.

A) N3.2C03 B) (6{0)]

B) CH, I SiC

4 Kakoii anemenT o0pa3yeT aM()OTepHBIH OKCHJ] U TUAPOKCH:

A) nutuit b) maruuit

B) amomuamMit I') marpuit

5 Bogopon oOpasyercs pu B3aMMOACHCTBUU:

A) coNAHON KUCTIOTHI M OKCHJIA ITUHKA B) p-p cepHoli KUCIOTHI C cepedpoM

B) p-p 6poMoBOIOPOIHOI KUCIOTHI ¢ MeIbI0 [') IPaBHIIBHOTO OTBETA HET
6 Kakune mMetayuibl OyJyT pearupoBaTth ¢ paCTBOPOM COJITHOW KUCIIOTBI:

A) Cr, Mg, Na b) Ba, Fe, Hg

B) Zn, Ca, Ag I') Au, Pb, Sn

7 Kakoe u3 nepedrncieHHbpIX BEIIeCTB He pearnupyeT ¢ pa30aBIIeHHONW a30THOM KUCIOTOM:
A) Cu b) NaBr

B) ZnO I') Ca(OH),

8 B kakue peakliMy He BCTYIAeT METAH:

A) m3omepu3arus b) npucoenunenne

B) 3amemenus I') ropenus

9 I'omonoruyeckoMy psiy ajJKeHOB COOTBETCTBYET oOmast hopmya:
A) CnHZn B) CnH2n+2

B) CH2, F) CnH,.,

10 K kakomy Kj1accy OpraHM4eCKUX COCIMHEHUH OTHOCUTCS ATaHOJI:

A) ankaHbl B) anpnerumast

B) ciupteil’) adpupst

Il Pemnre 3a1a4y:

Haiinure maccy ocanka, o0pa3yromierocs Mpy CIMBaHUH pacTBOpa, coaepkamiero 16,25 r xiopuaa
skenesa (111) u pactBopa, comeprxamiero 16 r ruapoxcuia HaTpHsl.

Bapuanrt 2

| OOBscHUTE ClienyIOIUe TEPMUHBL:

N3oronsl -

MonekynsipHast Macca —

Juccoumarnus -

Il BeibpaTh npaBUIIbHBIN OTBET:

1 Kakas yactuua cocrout u3 17 npoToHOB, 20 HEUTPOHOB U 17 ANIEKTPOHOB:

A) u3oTton xyopa ¢ 3apsiaom -1 B) m3oron xansrus -37

B) m3otomn xmopa -37 I') m3oTon xmopa-35

2 Kak n3MeHsI0TCS MeTallInIecKue CBOMCTBa aneMeHToB B psiny Be, Mg, Ca, Sr
A) ycunuparorcs b) ocirabeBaroT

B) ne usmenstorcs I') HeT nmpaBuIEHOTO OTBETA

3 B kaKoM U3 NMEPEUUCIICHHBIX COSAMHEHUHN YIIEpO1 UMEET CTEIICHh OKUCIICHHUS -4
A) Na,COs B) CO

B) CH, I SiC

4 Kaxoii aneMeHT 00pa3zyeT aM()OTEPHBINA OKCH]T U THAPOKCHI:

A) xpemMHHI B) xanbmit

B) 6epuuit I') docdop

5 B kakoii u3 npuBeeHHBIX Map 00a BElecTBa B3aUMOICHCTBYIOT ¢ (hocdopom:
A) Ca, He B) Mg, N,

B) Li, O,I') Hy, S
6 Kakoe u3 nepeyrcieHHbIX BEIIECTB HE pearupyeT ¢ pa30aBicHHON a30THOM KUCIOTOM:

A) CO2 b) Zn

B) Ag I') CuO

7Kakoil U3 nepeuncIIeHHBIX METAIJIOB HE PearupyeT ¢ KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTOM:
A) menn b) xampnit

B) ik I') nnatuna
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8B MPOMBIIIUICHHOCTH MCTAH HC UCITOJIB3YIOT UIA MTOJTYUYCHUA!

A) caxu b) mommdTeneHa
B) opraandeckux pacTBOpUTEIICH I') arternnena
9 I'omostornyecKoMy psiy aIKUHOB COOTBETCTBYET 00Ias popmyna:
A) CnHZn B) CnH2n+2
B) CiH2,., I') CnH,.,
10 K xakomy Kjaccy OpraHU4eCKHX COSAMHCHUN OTHOCUTCS MPOTAaHANb;
A) ankaHbl b) ampnerumsr
B) ciimptril’) 3dpupsr

Il Pemmnre 3a1a4y:
Haiigure Maccy cepHOM KHCIOTBI, KOTOPYIO MOXHO TOiIy4dnuTh u3 40 Kr cepsl, comepxkameid 20 %
puMecei.

AHanu3aTopsl
Knacc | Aynuan Busyan Kunecretux

8a
86
8B
9a
96
9B
PazButue peun

CBsi3Hast peub — 3TO CIIOKHOE IIEJI0e, KOTOPOE MPECTaBIIeT COO0N O/IHY M3 HECKOJIBKHX MPENIOKEHHH,
MOTYMHSIOIINX OJHON TeMe, UMEET YeTKYIO CTPYKTYPY H CIEIHalIbHbIEe S3bIKOBBIE CPE/ICTBA, CIYXKAIHe
JUTSL CBSI3U TIPEJTIOKEHHH JIPYT C IPYTOM.

Jist pa3BUTHSI CBA3HOW pevH Ha ypoKax OWOJIOTHH S HCTIONB3YIO CIEAYIOIINE METObI:

1. Becena — orpoc (pa®oTa Hax TeM, YTOOBI JETH JaBaJU ITOJTHEIA OTBET).
Hanpumep, moctaHOBKa MPOOJIEMBbI, KOTOPAst MOKPEIUIIETCS 3pUTEIBHO

2. CocraBneHue BOTIPOCOB 110 ONPEICIICHHON TEME.

3. CocTaBlieHue pacckasa 1o TOTOBOMY IUIaHy, WIUTFOCTPALIUH, Ta0JIHIIE.

- Ha3BaHME )KUBOTHOTO;
- XapaKTEepPHCTHKA BHEIIHWUX MPU3HAKOB (pa3Mephbl )KMBOTHOTO, YaCTH TeNa, KX OCOOCHHOCTH, TOKPOBEI
Teja, OpraHbl YyBCTB);

- 0COOCHHOCTH CTPOEHUSI, 1OKa3bIBAIOIINE IPUHAUIEKHOCTD K ONPEIeICHHON TaKCOHOMHYECKOH IpyIIe
(pBIOBL, ITUIIBY);

- TUTaHue, Pa3MHOXKCHHE;

- mpodeccuu JIOJIEH, CBSI3aHHbIE C pabOTOI 10 COAEP)KAHUIO STUX KUBOTHBIX.

4. cocTaBneHHe paccKasza, Ha OCHOBE )KM3HEHHOTO OIBITa, CBOMX HalmonaeHui,5. CocTaBieHne pacckasa
— paccyxaeans6. CpaBHEHHE PEMETOB, SIBJICHHUH MTPUPOJIBI.

7. Iloadop ¢10B — CHHOHUMOB

8. CocTaBneHue MmiaHa — OTBETA.

9. Paznbie popMbl ureHHs (BHIOOPOYHOE, IO IIEMOYKE)

10. TToxOopka 3araioK, MOCIOBUII, TOTOBOPOK M UX O0BSICHEHHUE

11. CocraBneHue 3arafiok, HCHOJNB3YS XapakTepHbIE MPHU3HAKU NpenMeTa, Hampumep, (1Mo Teme
«HacexoMbie» - MalleHbKUI, KOPUYHEBBIN, TPYIOTIOOUBBIA).

12. PabGota ¢ TepmMuHaMu

OTO B LEJIOM yUYHUT yCTAaHABIMBATH NPUUYNHHO — CIEACTBEHHBIE CBA3H U 3aKOHOMEPHOCTH, JeJIaTh BEIBOBI
B TIpoLiecce HaOII0IeHHs, TIOCIIEA0BATEIbHO U3JIaraTh MaTepUa;

- Pa3BUBAET CBA3HYIO PEUb;
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