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KonnuecTBo yacoB no yueOHOMY IjlaHy  Bcero 66 yacoB B roj; 2 yaca B HEJEIIO

[IpakTuueckux paboT 6 U KOHTPOJBHBIX padoT 4

PabGouass mporpamma cocTaBieHa Ha OCHOBE Kypca MO XUMHH 118 9 Kiacca,
pa3paborana Ha ocHoBe PI'OC, I'abpuensan O.C. nporpamMmma Kypca xumuu aiusa §-11
KJIacCOB 00111€00pa30BaTEIbHBIX OPraHu3aluy.

VYyeOnuk Xumus. 9 knacc: yuyeOHMK Juis obnieoOpa3oBaTenbHbix opranuzanuu / O.C.
I'a6puensn,1.I".Octpoymos, C.A. CnaakoB — M.:IIpocsenienue,2020.

IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA

PabGouas mporpamma mo xumuu 9 Kjgacca COCTaBlieHa Ha OCHOBE TOJIOKEHUN U
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelbHOW MPOrPaMMBI,
npeacTaBieHHbIX B DenepanbHOM TOCYJApCTBEHHOM 0O0pa30BaTEIbHOM CTaHIIapTe
OCHOBHOTO o0O0ImIero oo6pa3oBaHus, a Takxke C y4dérom I[IpumepHO#l mporpammsl
BOCIIUTAHUS.

N3yyenne XuMuM B OCHOBHOM IIKOJIC HATIPABJICHO Ha JOCTH)XEHUE 00yUJarOIIUMUCS
JUYHOCTHBIX, METa MPEIMETHBIX U TPEJAMETHBIX PE3yJbTaTOB OCBOCHUS y4€OHOTO
npeaMeTa.

JInyHOCTHBIE pe3yJbTaTbl JIMYHOCTHBIE pPE3YIbTAThl OCBOEHUS MPOrPAMMBI
OCHOBHOT'O 00IIEro o0pa3oBaHusl JOCTUTAIOTCS B X0/€ 00YYEHHUS] XUMUU B €IMHCTBE
yu4eOHOM W BOCHUTATENbHOM aAesTenbHOCTH OpraHu3aldud B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUUCKUMH COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSMH, TMPUHATHIMH B OOINECTBE NpPaBWJIaMM M HOPMaMH TOBEIEHUA, U
CIIOCOOCTBYIOT — MpoIleccaM CaMOIIO3HAHMS, CaMOpPa3BUTHS H  COIMAIIM3AIUU
00yJaromuxcs.

JIMYHOCTHBIE PE3yIbTaThl OTPAKAIOT (POPCUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IlaTrproTHYecKOro BOCNIUTAHUSA 1) HEHHOCTHOIO OTHOILIEHHS K OT€UYECTBEHHOMY

KYJIbTYpPHOMY, HCTOPHUYECKOMY K HAy4YHOMY HACJEAUI0, NOHUMAHUS 3HAYCHUS
XUMHYECKOM HAayKH B >KU3HM COBPEMEHHOTO OOIIecTBa, CIMOCOOHOCTH BIIAJETh
JI0CTOBEpHOU MH(]OpMaImeit 0 MepenoBbIX TOCTIKEHUSIX U OTKPBITHUSX MHUPOBOUN U
OTEUECTBEHHON XWMUHU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 yCTpOMCTBE
MHpa U 00IIIECTBA;
I'pa:xknanckoro BocnuTaHus 2) NpeACTaBICHUS O COIMATIbHBIX HOPMaX U MpaBUiIax
MEKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HOii
COBMECTHOW [IESITEIIbHOCTH MPHU BBIMNOJHEHUH Y4E€OHBIX, MO3HABATEIbHBIX 3a7adY,
BBITIOTHEHUH XUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUM Y4EOHBIX TIPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Mpoliecce 3TOM yueOHOU
NEATENbHOCTA; TOTOBHOCTH OLICHUBATh CBOE TMIOBEACHHE U IMOCTYIIKA CBOUX
TOBAPHIIEH C TO3WIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCJIEICTBUH MTOCTYIIKOB;



IlenHocTH HAY4YHOro mNO3HAHMS 3) MHUPOBO33PEHUECKUX TMPEACTABICHUN O
BEIIECTBE M XUMHUYECKOW pEAKIHH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M COCTABJISIONIMX OCHOBY JMJISI MOHUMAHUS CYIIHOCTH HAyYHOMU
KapTUHBI MUPA; TIPEACTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI,
B3aUMOCBA34X YEJIOBEKAa C MPUPOJHOW CpPENOM, O POJIM XMMHUHU B IMO3HAHUU ITUX
3aKOHOMEPHOCTEH; 4) MO3HaBaTEJIbHBIX MOTHBOB, HANpPABJICHHBIX Ha IMOJyYCHHE
HOBBIX 3HaHUH M0 XUMHUU, HEOOXOAUMBIX ISl 0OBSICHEHUS HAOJIIOAAaEMBIX MPOLIECCOB
U SBICHHMH; 5) MO3HABaTENbHOM M HH(OOPMALMOHHOW KyJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM  pabOThl € Yy4EOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpeIcTBaMU  MH(OOPMAIMOHHBIX
TEXHOJIOTHH; 6) wuHTepeca K OOY4YEeHHUIO U TIO3HAHWIO, JIOO03HATEIHHOCTH,
TOTOBHOCTM M  CIIOCOOHOCTH K  €aMOOOpa30BaHUIO,  HCCIEI0BATEIbCKOM
NEATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPABIEHHOCTH W YPOBHS OOYy4YEHHUS B
JlaTbHEUIIIEM;

@dopMupoBaHUsl KYJbTYPbl 3I0POBbS 7) OCO3HAaHUS IIEHHOCTU KU3HH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pOBBIO, YCTAHOBKH Ha 370pOBBI 00pa3
KU3HHU, OCO3HAHUS TIOCIICICTBUN M HENPUAITUS BPEAHBIX MPUBBIYEK (YHOTpeOIeHUS
aJKOTOJIsI, HApKOTUKOB, KypeHHUs), HEOOXOAUMOCTH  COOJIFOACHUS  IPaBHII
0€30MacHOCTH MPU OOpaIIeHUU C XUMHYECKUMH BEIIECTBAMU B OBITY M PEaIbHOM
KU3HU,

TpynoBoro Bocnutanusi 8) KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, YUeOHO-UCCIIeIOBATEIbCKON, TBOPUESCKON U APYTUX BHAAX ACATEILHOCTH;
HMHTEpECa K MPAKTHYECKOMY M3YUEHHUIO TTpodeccuil U Tpyaa pa3IMdHoOro pojia, B TOM
YHCJie Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU, OCO3HAHHOTO BBHIOOpA
WHJUBUIYaJIbHONH TPACKTOPHHU IMPOJOJDKCHHS OO0pa30BaHHUSA ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XUMHUHU, OOIIIECCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
IKOJOrMYECKOro BOCHUTAHUA 9) dKOJIOTHYECKH IEIeCO00pa3HOr0 OTHOIIEHUS K
MPUPOJIE KaK MUCTOYHUKY >KM3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, OHUMAHUS
IIEHHOCTH 3JI0pPOBOTO M 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 370pPOBbIO, OCO3HAHUSA IIEHHOCTH
coOMI0IeHUs PaBHJI 0€30MMACHOTO TTOBEACHUS MPU paboTe C BEHIECTBAMHU, a TAKXKE B
CUTYalMAX, YTPOXKAIOIIUX 3JI0POBbIO U KU3HU JtojeH; 10) cnocoOOHOCTH MPUMEHATH
3HAHUS, MOJy4aeMble NPU H3YYECHUM XHWMUU, JUISI PELICHUS 3a]1ad, CBSI3aHHBIX C
OKPYXaKWIEH MPUPOJHOM CPENIOW, MOBBIIMIEHNS YPOBHS 3KOJOTMYECKON KYJIBTYPBHI,
OCO3HAHUS TJIO0ATBHOTO XapaKTepa HKOJOTHUYECKUX MPOOJIeM U MyTeW UX pelieHus
MOCPEACTBOM  METOJOB XWUMHH; 11) 9SKOJIOrMYECKOro MBIIUICHUS, YMEHUS
PYKOBOJICTBOBaThCSI MM B MO3HABAaTEJIbHOM, KOMMYHUKAaTUBHONW W COLMAIbHOMU
MPAKTHUKE .



MeTtanpeaMeTHble pe3yJabTaTbl B cocTaBe MeTanmpeaMETHBIX Pe3yJbTaToB
BBIJICJISIIOT 3HAYUMBbIE ISl (D)OPMUPOBAHUS MUPOBO33PEHUSI OOIICHAYYHBIEC MOHSATHUS
(3aKOH, Teopusi, MPUHIINI, TUIIOTE3a, (PaKT, cuCTEMa, MPOIIECC, SKCIEPUMEHT U I .),
KOTOPBbIE UCIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMETax U MO3BOJSIOT
Ha OCHOBE 3HaHUM W3 ATUX NPEAMETOB (GOPMHUPOBATH MPEICTABICHUE O LIETOCTHOU
Hay4YHOM KapTHHE MHpaA, U YHUBEpPCAJIbHbIC yueOHbIEe NEUCTBUS (MO3HABATEIILHBIC,
KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOecneynBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHUPOBAaHUIO U OCYIIECTBICHHUIO Y4eOHOM
JEeSTENBHOCTH .

MertanpenMeTHbie pe3yabTaThl OCBOSHMSI 00pa30BaTEIBLHON MPOTrpaMMbl MO0 XUMUH
OTPaXKalOT OBJAJIEHUE YHHUBEPCAJIbHBIMU TO3HABATEIILHBIMU JEUCTBUSIMU, B TOM
quclie:

Bba3zoBbiMu JoruveckumMu JAedcTBUSIMM 1) yYMEHHEM HCHOJb30BaTh MPUEMBI
JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUM 3HAHUHN: PACKPBIBATh CMBICI XUMHYECKUX
NOHATUN (BBIACIATh WX XapaKTEpHbIE NPH3HAKH, YCTAHABIWBATH B3aMMOCBS3b
C APYTUMU MOHSATHIMU), UCTIOIB30BATh TOHSATHUS JIJI1 OOBSICHEHHS OT/ICIBbHBIX (DaKTOB
U SBJICHUM;, BBIOMpPATh OCHOBAHHUS U KPUTEPUU ISl KIACCUPUKAIMU XUMUUYCCKUX
BEIIECTB U XUMHUYECKUX DPEAKIMW; YCTAaHABIMBATH NMPUUYUHHO-CJIEICTBEHHBIE CBS3U
MEXI1y OOBEKTaMH M3yYEHHUS; CTPOUTH JIOTHUECKHE PaCCYXIEeHUS (MHIYKTUBHBIE,
NEAYKTUBHbIC, [0 AaHAJNOTHH); JeNaTh BBIBOJALI M 3aKIIOYEHUS; 2) YyMEHUEM
OpUMEHSITh B  MpollecCe TMO3HAHMUS CHUMBOJMYECKHME (3HAKOBBIE) MOJIEINH,
UCIIOJIb3yeMbIE B XUMHUHU, NPeoOpa3oBBIBATH LIUPOKO NPHUMEHSIEMBbIE B XUMHU
MOJIETIbHBIE TIPE/ICTABIICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA), XUMHYECKas
dopMyna W ypaBHEHHME XUMHUYECKOM peakiuu -— TpU PEIIeHuHu ydeOHo-
MO3HABATEIBHBIX 3a7a4y; C YYETOM 3THUX MOJETBHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKU H3YYaeMBIX OOBEKTOB — XMMHUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIIUI;

ba3zoBbiMu mHcciie0BaTeIbCKUMH  JIeHiCTBUAMH 3) YMEHHEM UCIIOJIb30BaTh
MIOCTaBJICHHBIE BOIMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUSA, a TAKKE B KaueCTBE
OCHOBHI 7151 (POPMUPOBAHMS TUIIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CyxkJeHuil; 4) mnpuoOpeTeHHe OmblTa [0 IUIAHUPOBAHUIO, OpPraHu3alud U
MPOBEJACHUIO YUCHUUECKUX AKCTIEPUMEHTOB: YMEHHUE HAOII01aTh 3a X0JI0M Mpolecca,
CaMOCTOSITETILHO TIPOTHO3UPOBATh €ro pe3yibTar, (hopmymupoBaTh 000OIIEHUS U
BBIBOJIbI 1O PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHUS, COCTABISATh OTYET O
MpoJieJIaHHON padoTe;

PaGoroii ¢ wuHdopmammeir S5) yMeHHeM BbIOMpaTh, AaHAJIU3UPOBATH U
MHTEPIPETUPOBATh HMHPOPMAIMIO PA3TUYHBIX BHAOB U (OpM TMpE/CTaBICHMUS,
MOJIy4Ya€MYI0 M3  pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs — JIUTEparypa
XUMHUYECKOTO COJIEp)KaHusA, CIpaBOYHBIE I0COOHMs, pecypchl HWMuTepHerta);, 6)



YMEHUEM TPUMEHSTh pa3IMUHbIE METOJIbl M 3alpoCchl MpPHU IOUCKE U OTOOpe
nHpOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [JIs BBIMOJHECHUS
y4eOHBIX W TMO3HABAaTENbHBIX 3a/lau OMNpPEJEAEHHOIO THUIA; MPUOOPETEHHE OMbITa B
o0JlacTU ~ UCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIQJICHUE KYJIBTYpOW aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM;
7) yMEHHMEM WUCIOJb30BaTh W aHAIMU3UPOBATH B IIpoliecce Yy4YeOHOW H
HCCIIEIOBATEIBCKON JEATETbHOCTH HHGOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOT0 XO3SIMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEeH MPUPOTHOMN CPEbl;
YHuBepcajJbHbBIMH KOMMYHUKATHBHBIMHM JelicTBUSIMU 8) yMEHHUEM 3aJ1aBaTh
BOIIPOCHI (B XOJe IMAliora W/WIM JUCKYCCHUU) MO CYIIECTBY OOCYXIaeMON TEMBI,
dbopMynUpoBaTh CBOM MPEIJIOKEHUST OTHOCUTEIBHO BBITIOJHEHUS TPEAJIOKEHHON
3ajaun; 9) mnpuOOpeTEeHHE ONbITa MPE3EHTAUU PE3YJIHTATOB  BBINOJHEHUS
XUMHUYECKOT0 HJKCIepUMeHTa (JIabopaTOPHOrO OIbITa, Ja0OpaTOpPHOM pabdOThl MO
UCCJIEJIOBAaHUIO CBOMCTB BEIIECTB, yueOHOro mpoekTa); 10) 3auHTepeCOBaHHOCTH B
COBMECTHOM CO CBEpCTHUKAMU MTO3HABATEILHON U UCCIICIOBATEIILCKON JAEATETbHOCTU
IpU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE ydé€Ta OOIIMX HHTEPECOB U
COTJIaCOBaHMS MO3UIUH (00CYyXIeHUsl, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI» U 1P
);

YHuBepcajJbHbIMU PEryJATHBHBIMH JeiicTBUAMH |1) yMeHHMEM camMOCTOSTENBHO
ONPENENATh LENH JESITENIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOIUPOBATh U
Ipy HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JESITENBHOCTh, BHIOMpATh HamOoJee
sbdexTuBHbIE  CcMOCOOBI  pelleHHs y4eOHbIX MW [O3HABaTENbHBIX  3ajady,
KOPPEKTUPOBATH MPEIJIOKECHHBIM AITOPUTM JEUCTBUU TMPH BBIITOJHEHUM 3aaHUMN C
y4€TOM TIOJYYEHUSI HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIeCTBaX H
peakuusx; 12) yMeHrMeM MCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIpejiaracMble
B YCJIOBUH 3aJIaHUM .

IIpeamerHbie pe3yJibTaTbl: B COCTABE NPEAMETHBIX PE3YJBTATOB II0 OCBOEHHUIO
00s13aTENIBHOTO  COJIEP)KaHMS, YCTAHOBICHHOTO JIaHHOW MPUMEpPHON pabodeit
MPOTrPAMMOM, BBIICNAIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAY4YHBIC 3HAHUS, YMECHUS U
CrocoOBl JIEUCTBUM, crnermuduIecKkue sl MPeaIMEeTHOM 00JacTu «XUMUS», BHUIBI
JNEATENBHOCTA IO  MOJIYYEHMIO  HOBOI'O  3HAHUA, €ro  MHTEpIpETaluH,
peo0pa30BaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.
[IpeameTHble pe3yabTaThl MPEACTaBIEHBI MO TOoJaM OOyYeHHST U OTpakaroT
(dbopcUpOBaHHOCTH Y OOYJAIONTUXCSI CIICTYIONINX YMEHUM:

1. packpvisamb cmbici OCHOBHBIX XUMHYECKUX TOHATHI: XUMHYECKUU HIIEMEHT,
aToOM, MOJIEKYyJIa, MOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTD, 3JIEKTPOOTPUIATEIBHOCTD, CTENEHb OKUCJIEHHS, XUMAYECKas pEaKIus,
XUMUYECKasi CBA3b, TEIIOBOU 3 (PEKT peakinu, MOJIb, MOJSPHBIA O00BEM, PacTBOD;



ANEKTPOIUTHI, HEAIEKTPOIUTHI, ANEKTPOITUTHUECKAS JUCCOLMALINS, PEAKIIMK HOHHOTO
oOMeHa, oOpaTuMble U HEOOpaTUMBbIE PEaKUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakluu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBJICHHE, AJTIOTPOTIHS,
aM(OoTepHOCTh, XHUMHYECKasl CBSI3b (KOBAJCHTHAs, HWOHHAsA, MeTaJUIM4ecKasi),
KpUCTANINYECKasl peléTKa, KOPpPO3Usl METaIOB, CIUIaBbl; CKOPOCTh XHMHUYECKOU
peakuuu, npeaenbHo aonyctumas konuentpanus (ILJ1K);

2. unmocmpuposams B3aUMOCBA3b OCHOBHBIX XMMHYECKMX MOHATHH (cM. m. 1) m
MPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

3. ucnorv3oéames XUMUYECKYIO CHUMBOJIUKY JJIsi COCTaBieHUsI (OpMyI BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

4. onpedensimb BAJICHTHOCTh W CTEMEHb OKHCICHHUS XHMHUUYECKUX DJIEMEHTOB B
COCIMHEHUAX DPA3JIMYHOIO COCTaBa; MPHUHAIJIEHKHOCTb BEIIECTB K OINPEACIIEHHOMY
KJIacCy COeUMHEHUH 1o ¢opMyiaM; BUJI XUMUYECKON CBsI3U (KOBaJIEHTHAs, MOHHAs,
MeTaJJInyeckas) B HEOPraHMYECKHX COEIUMHEHUSX; 3aps]] MOHA MO XUMHUYECKON
dopMyie; xapakTep cpeAbl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCIUHEHUM, THII
KPUCTAITUYECKOMN PEIIETKH KOHKPETHOT'O BEIIECTBA;

5.  packpvisams cmuicn nepuogumyeckoro 3akoHa JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHLIBAMb U XAPAKMepUu306ams TAOTUUHYIO
dbopMy MEpUOAMYECKON CHUCTEMBl XMMHYECKUX JJIEMEHTOB: pa3linyaTh MOHITHS
«rnaBHas noarpymnmna (A-rpymnma)» u «nobounas noarpynna (b-rpymnma)», maneie u
OONbpIIME  TEPUOIBI, COOmMHOCUMbL  O0OO3HAUYEHMs, KOTOpblE HUMEIOTCS B
NEPUOIUYECKON Tabyuile, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsll sapa, OOIIee YUCIO BJICKTPOHOB WU
pacmnpeiesieHue UX 10 AJIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IIHNE 3aKOHOMEPHOCTH B
U3MEHEHNU CBOMCTB 3JIEMEHTOB U MX COEJUHEHHU B MpeAeiax MajblX NEPUOAOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

6. wnaccuguyuposamv XUMHUYECKHE DIIEMEHTHI; HEOPTraHWYECKHE BEIECTBA;
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B pEaKIUU BEUIECTB, MO
TETIOBOMY 3P (EKTy, 10 U3MEHEHHIO CTETIEHENH OKUCIICHUSI XMMUYECKUX 3JIEMEHTOB);
7. xapakmepuzogamuv (onucvieams) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX M HOHHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8. cocmasname ypaBHEHHS HJIEKTPOIUTHUECKON TUCCOLMALMU KHUCIOT, IIEI04Ye U
COJICH; TIOJTHBIC M COKpANIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA; ypaBHEHUS
peakuuid, MOATBEPKIAIIIUX CYIIECTBOBAHUE TE€HETHUYECKOM CBSA3M  MEXKAY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

9.  packpvisamb  CYHIHOCTb  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
MIOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OajlaHCa ITUX PEaKLUid;



10. npoecnosuposamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

11. ewiuuciames OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIDHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA 10 (POpMYyJie COEUHEHUS; MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

12. cnedosamv mpaBUiaM TOJb30BAHUS XUMHUYECKOW MOCYI0M U Ja00paTOpHBIM
o0oOpy/I0BaHMEM, a TaKXKe IMpaBuUjiaM OOpalleHus C BEIIeCTBAaMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO  BBHINIOJIHEHUIO  JIAOOPATOPHBIX XMUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (AaMMHAKa U YTJIEKUCIIOTO Ta3a);
13. mnposooums peakuuu, MOATBEPXKAAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OIBITHBIM MYyTEM XJIOPHA- OpPOMHI-, UOAUI-, KapOOHAaT-,
docdar-, cunukar-, cynbhar-, TUAPOKCUI-UOHBI, KATHOHHI aMMOHHUS W HWOHBI
W3YUYECHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

14. npumensms OCHOBHBIC ONEpAIlMH MBICIUTEIBHON IEATCIbHOCTU — aHalu3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHNE, CHUCTEeMATU3AIMI0, BBHISIBJICHUE TMPUYUHHO-
CJI€JICTBEHHBIX CBSI3€M — JJI1 U3YYEHUS] CBOMCTB BEILIECTB U XMMHUUYECKUX PEAKIINIA;
€CTECTBEHHO-HAYYHBIE ~ METOAbl  TMO3HAHUS —  HaONIOICHWE, U3MEpEeHHeE,
MOJEJIMPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).

Conep:xxanme

I'maBa 1. BemecrBo u XxumMuYeckass peakuusi Ilepuoguueckuii 3aKOH.
Ilepuoanueckass cucrema xumuuyeckux snemeHToB [l. M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX
TPEX NMEPUOMOB, Kajus, KaJblUsl U UX COCAUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
AJIEMEHTOB B NMEPUOJIUYECKON CHCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHnue BellecTBa: BUJbl XUMHYECKON CBA3U. THUIBI KPUCTAINIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH W BUIA
XUMHUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPTAaHHMYECKHX BEHIECTB (MEXKIyHApOJHAS W
TpUBUAJIbHAS). XHMMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K PpPa3IM4YHBIM
KJIACCaM HEOPTraHWYECKUX COEOMHEHUN, TE€HETHYECKas CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccupukanusa XMMUYECKHX pPEaKIHWil MO pa3auyHbIM MNpU3HAKaM ([0 YHUCIY H
COCTaBY YYaCTBYIOIIMX B PEAKIINU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTyY, 10 N3MEHEHHIO
CTENEHEW OKHUCIEHUS XMMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHIO
KaTaJinu3aTopa). JK30- U SJHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE YPAaBHECHUS.
IlonsiTue o ckopoctu xumudeckod peakiuu. Ilonsatue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusix. [[OHSTHE O TOMOT€HHBIX U Te€TePOTCHHBIX



peakuusax. [lonamue o xumuueckom pagnogecuu. Paxmopul, eIUAIOUWUE HA CKOPOCHILb
XUMUYECKOU peaKyuul U NOJ0ACEHUE XUMUYECKO20 PABHOBECUS.

I'maBa 2. XumMHn4yeckue peakumu B pacTBopax

MexaHu3M OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi (JIEKTPOHHBIA OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIILHOM PEAKIIUH).

Teopust SIEKTPONUTUYECKONM AUCCOLMALMUA. OJIEKTPOJIUTHl M HEDJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexXaHuU3M AUCCOLMALAM BEUIECTB C PA3JIUYHBIMU BHUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOIUTHI.
Peakiiuu nonHoro oOMeHa. Y coBHS MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa, MOJTHBIC
U COKpallléHHbIE MOHHBIE ypaBHEHUA peakuuil. CBOICTBa KHCIOT, OCHOBAHUU U
COJICH B CBETE MPEACTaBICHUM 00 AJIEKTPOTUTHYECKON aucconuanuu. KauecTBeHHbIe
peakuuu Ha WOoHbL. [lonamue o cudponuze conell.

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJIEHHUE C MOJICIAMU KPUCTAIUNIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u ammasa),
CJIOXKHBIX BEIIECTB (XJOpHUaa HATpPHs); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW pEaKIMu OT BO3JACHCTBUS pa3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJHOCTA PAcTBOPOB BELIECTB, MpOLEcCca JUCCOLUMALMH  KHUCIOT,
mienodyed M cojedl (BO3MOXKHO HCHOJIb30BaHUE BHIEOMATEPHANIOB); IPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOUIMX TMPHU3HAKU MPOTEKAHHS peakuuid HOHHOro oOMeHa
(oO6pa3oBanue ocajka, BBIJEICHHE Tra3a, O0Opa30BaHHE BOJbI); OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKLIMA
(ropeHue, peaki pa3JIoOKEHUs, COCJAMHEHHs); PAClO3HABAHME HEOPTraHHUYECKUX
BEIIECTB C IIOMOIIBIO  KA4YECTBEHHBIX  pEAKIUid Ha  HMOHBI;  pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

I'naBa 3.Hemera/uibl U ux coequHeHusi(254) OOmas xapakTepuCTUKa TaJOT€HOB.
OcoOEHHOCTH CTpOEHUsI aTOMOB, XapaKTepHble CTeneHU okucieHus. CTpoeHue u
¢bu3HUYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUUYECKHE CBOHCTBA Ha
npuMepe xsopa (B3aUMOJEHCTBHE C METaJUIaMH, HEMETaUIaMH, UIEJI0YaMH).
XnopoBogopos. ColisiHast KUCI0Ta, XAMUYECKUE CBOMCTBA, MOJYyUYEeHHE, TPUMEHEHHUE.
JlelicTBrE XJI0pa M XJIOPOBOJIOPOJA HAa OPraHU3M YeoBeKa. BaxkHenire Xjaopuasl U
MX HaXOXICHUE B PUPOLE.

O6mrast xapaktepuctuka 35eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTEPHBIE CTEIIEHU OKUCIIEHUS.

Crpoenue u (u3nueckue CBOICTBA MPOCTBIX BEMIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(PUKAIIMU KHUCIOPOJA U Cepbl. XUMHUYECKHE CBOMCTBA CEpBI.
CepoBojopoj, cTpoeHue, Gu3nIecKue U XuMUueckue cBoicTBa. OKCHABI CEphl Kak
MpPEACTABUTENIU KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKUE
cBOMcTBa (OOmIME Kak MpEeACTaBUTENsl Kiacca KHUCIOT U CHEeHU(PUUYECKUE).
XUMHUYECKUE PEaklMH, JeKallMe B OCHOBE MPOMBIIIJIEHHOIO CIOco0a MONTy4YeHUs



cepHoil kucIOThl. [Ipumenenne. Conu CepHOM KUCIOTHI, KAYECTBEHHAsI PEAKLUs Ha
cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHHM B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpelbl COECOUHEHUSMH Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 351eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHHe B MpUpoae, (GU3MUECKHME U XHUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B mpupoge. AMMuUak, ero puanyeckue U XMMHYECKUE CBOMCTBA,
nojsydyenue u npumeHeHue. Coiu aMMOHHUA, WX (PU3MYECKHE U XUMHYECKHUE
cBoiicTBa, mpumeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHHSA. A30THas
KHUCIIOTa, €€ mojiydeHue, (u3nueckue M XHMHYECKHE CBOMCTBa (00Iue Kak
IpeCTaBUTENSl KJacca KHUCIOT M crneuuduueckue). Mcmnonb3oBaHWe HUTPATOB U
coJieil aMMOHUS B Kaue€CTBE MUHEPAIbHBIX yI0OpEHUIA.

XUMHUYECKOE 3arpsi3HEHHE OKPYXAIoUIeH Cpelbl COSAMHEHHUS MU a30Ta (KHUCIOTHbBIE
JIOK]TH, 3arpsi3HEHNE BO3/TyXa, ITOYBBI U BOJOEMOB).

dochop, ammorponHbie Moaupukanuu Qocdopa, GuU3MUECKHE U XUMHUYECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3NIECKUE U XUMHUCCKUE
cBoiicTBa, monyudeHue. Hcmonb3oBanue ¢GocharoB B KauyecTBE MHUHEPATbHBIX
yIoOpeHui.

O6mas xapaktepuctuka sneMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpPHbIE CTENIEHH OKUCIICHUSI.

VYriepon, aluioTpoIiHbIle MOAU(PUKAIIMY, PACTIPOCTPAaHEHUE B IPUPOJE, GU3UUECKUE U
XUMHYeCKue cBoiicTBa. Azcopb6iusi. KpyroBopoTr yriaepoma B mpupoge. OKcuabl
yriaepoza, ux GU3N4ecKue 1 XMMUYECKUE CBOMCTBA, JCHCTBUE HA )KUBBIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. OKOJIOTHYECKHEe TMPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa(IV); runoreza riobanbHOro MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3P (EKT.
VYronbHas KMCIOTa U €€ CONH, UX (PU3NUECKUEe U XUMUUECKHUE CBOICTBA, MOJyYeHHUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIJIEHHOCTH U CETLCKOM XO35HCTBE.
[lepBoHavanpHbple TMOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCIUHEHHSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJI, TJIMLEPUH, YKCYCHAasl KUCIJIOTA).
Hx cocmas u xumuueckoe cmpoenue. IloHsiTue 0 OMOTOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenlkax, yrieBoJax — M HMX POJU B JKM3HU 4elIoBeKa. Mamepuanvhoe
€OUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

KpemHnii, ero ¢usnueckre U XMMHUYECKHE CBONCTBA, TMOJYyYCHHE W TPUMCHCHHE.
Coenunenus kpemHus B mpupoje. O0uue npeacrapienust 00 okcuae kpemuusa(IV) u
KpeMHUeBOW kucinoTe. CWIMKaThl, WX HCIOJIb30BaHWE B OBITY, MEIHIIMHE,
IIPOMBIIIIEHHOCTH.



Baoicnenwue cmpoumenvhvle mamepuansl: Kepamuxd, CMeKlo, yemeHm, OemoH,
ocenesooemon.  Ilpobnemvr  6e30nACHO20  UCNONL30BAHUS  CMPOUMENbHBIX
Mamepuanos 8 NOBCEOHEBHOU HCUIHUL.

XHUMHUYECKHUM IKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTBI; TMPOBEJCHUE KAUECTBEHHBIX pEAKIMK Ha XJIOPUII-UOHBI U
HaOJII0/ICHUE TIPU3HAKOB WX MPOTEKAHUS;, OMBITHI, OTpa)karomue (HU3UUecKue Hu
XUMUYECKHE CBOMCTBAa TAJIOTEHOB M WX COCIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHME C oOpaslamMud XJIOpUJIOB (TajJOT€HHJIOB);
03HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeCAMHEHUSIMHU (BO3MOXKHO HCIIOJIB30BaHHE
BUJIeOMaTepranoB); HaOMIOJCHUE TMpollecca OOyriuMBaHUsI caxapa IMOJ JeUCTBUEM
KOHILICHTPUPOBAHHOW  CEpPHOM  KHUCIOTBI, H3yUYEHHE XUMHUUYECKHUX  CBOMCTB
pa30aBICHHON CEpHOM KUCJIOTHI, MPOBEACHNE KAYECTBEHHOW peakilMu Ha Cylbdar-
MOH W HaOJIoJeHUE Mpu3HaKa €€ NPOTEeKaHWs, O3HAKOMJIEHHE C (DU3NUECKUMHU
cBoicTBamMu a3ora, ¢dochopa M HX COCAUHEHHH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMAaTepraIoB), oOpasliaMu a30THBIX U (ochHOpPHBIX yAOOpPEHUN; IMOITyUYeHHE,
coOupaHue, paclo3HaBaHWE W HW3yYCHHE CBOWCTB aMMHUaKa; IMPOBEJCHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYCHHUE MPU3HAKOB UX
IPOTEKaHUsI, B3aUMOJAECHCTBHE KOHIIECHTPUPOBAHHOW a30THOW KHCIOTHI C MENbIO
(BO3MOXHO HCIIOJb30BaHuE BUJIEOMATEPUAIIOB); U3y4YEHUE MOJeNen
KPUCTANTMYECKUX pemETOK anMasa, rpadura, ¢ynepeHa; O03HAKOMIIGHHE C
IpOIECCOM  aicopOLMM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTas3a; IMOJyueHue, cOoOMpaHHe, paclo3HaBaHWE M H3y4YEHHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEJICHHWE KAYECTBEHHBIX PEAKIUN Ha KapOOHAT- U
CWIMKAT-UOHbl W W3yYEHHE TPU3HAKOB HX MPOTEKAaHMs; O3HAKOMJIEHUE C
OPOJIYKINEN CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHeuime HeMEeTaluIbl U UX COCTUHEHUSY .

I'naBa 4.MeTtajuibl U uX coequHeHusi(184) OOmas xapakTepuCTHKAa XUMHUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX TOJIOKEHHUS B MEPUOJUYECKON CUCTEME
xumudeckux anemeHtoB JI. . MenaeneeBa u cTtpoeHusi aromoB. CTpoeHue
MeTaJUIoB. MeTtamuindeckasi CBsI3b M METAJIMYECKass KpUCTAIIMYEcKash penéTka.
DNEeKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

du3nyueckue U XUMHUYECKHE CBOMCTBa MeTauioB. OO0mme crnocoObl MNOJy4eHUs
MeTtauioB. [loHATHE O KOPpPO3WM METANIOB, OCHOBHBIC CHOCOOBI 3alIUTHI WX OT
koppo3uu. CmaBel (CTanb, YyryH, IIOPATIOMUHHM, OpOH3a) U UX NPHUMEHEHUE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[I{esiouHBIE METANIBL: TOJIOKEHHE B IEPUOJUYECKOM CUCTEME XHUMHUYECKUX
anemeHToB /. M. MeHneneeBa; CTpo€HHE MX aTOMOB; HAaXOXJICHUE B IPHUPOJE.
du3nueckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne me0YHbIX METAJIIOB U UX COEMHEHUMN.



[IlenoyHO3EMENBHBIE METAJJIBI MAarHUM W KAJIBLHU: IMOJ0XKECHUE B INEPUOTUYECKOU
cucteMe xuMudeckux diemeHToB J[. M. MeHnneneeBa; CTpoeHHE HX aTOMOB;
HaxoxJeHue B mpupoae. Ouzndeckne U XMMHYECKHE CBOMCTBA MATHUS M KaJbLHS.
Baxueilimue coeanmHeHus Kanblus (OKCUI, TUAPOKCHUA, coiin). XKECTKOCTh BOABI U
CHoco0BI €€ yCTpaHEHUSI.

AJIOMUHUI: TIOJIO)KEHUE B NMEPUOANYECKON CUCTEME XMMHUYECKHX 3yemMeHTOB /[l. M.
MenpeneeBa; CTpOCHHE aTOMA; HAXO0XAEHHUE B pupoae. Du3ndeckue u XuMUIECKUE
cBoMcTBa amfoMuHUsI. AMGBOTEpHBIE CBONCTBA OKCHJIA U TUJIPOKCH/IA aTFOMUHUS.
Kene3zo: mnonoxkeHue B TEPUOJUYECKOM CHCTEME XUMHUUYECKUX DJIEMEHTOB
J1. 1. MenpneneeBa; CTpOCHUE aTOMa; HAXOXKJACHUE B IIPUPOJIE.

Ou3nyYecKkue M XUMHUYECKHE CBOWCTBa kene3a. OKCUIbl, TUIPOKCUABI U COJHU
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U MOJyYCHUE.

XUMHUYECKUNA SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMH METaJUIOB U CIUIABOB, MX
(bU3UYECKUMH CBOMCTBaMU; U3YUCHUE PE3YJIbTATOB KOPPO3UHU METAIIOB (BO3ZMOXKHO
UCIIOJIb30BaHUE  BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS  OKCHJIA
KaJlbllusl W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BHUICOMATEPHAIIOR);
UCCIIeIOBAaHUE CBOWCTB >KECTKOW BOJIbI; MpOIlECCa TOPEHUs Kelle3a B KHUCIOPOJIEe
(BO3MOXKHO  HCIIOJB30BaHUWE  BHUACOMATEPHAIOB);  NPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKIMii Ha HOHBI (MarHus, Kajabllus, aIFOMUHMS, [TUHKA, xene3a(ll) u
xenesa(Ill), menu(Il)); HaGaromeHne U oMKMcCaHUE TIPOILIECCOB OKPAIIMBAHUS TIIIAMEHH
MOHAMM HATpHUA, Kaaud U KajablMs (BO3MOXHO HCIOJb30BAHUE BUACOMATEPUAIIOB);
uccieaoBanue aMm(pOTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHUS M TUAPOKCHUIA ITUHKA;
pEeILIEHUE DHKCIIEPUMEHTAJbHBIX 3a7ad Mo TeMe «BaxHeWmme MeTauibl U HUX
COCIIMHCHUSD .

I'maBa S5.Xumusi U oKpy:xawmasi cpega HoBble marepuanbl U TEXHOJOTHHU.
BemecTtBa m marepuanbsl B MOBCEIHEBHOW KM3HU YEJIOBEKA. XHUMHUS U 3J0POBBE.
be3onacHoe ucnonapb30BaHUE BEIIECTB M XHUMHUYECKMX peakiuid B ObiTy. Ilepmas
MOMOIIb TPU XHMHUYECKHUX OXKOrax M oTpaBieHUsiX. (OCHOBBI 3KOJIOTHUYECKOU
rpaMOTHOCTU. XHUMMYECKOE 3arps3HEHUE OKpyXawuied cpenbl (mpeaenbHas
nomyctumasi KoneHTpaius Bemects — [1K).

Ponb xuMuu B perieHn# 3K0JIOTUUECKUX MPoOIeM.

[IpupoaHbIe UCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTH), TPOTYKTHI
uX nepepaboTKH, UX POJib B OBITY U IPOMBIIIIICHHOCTH.

XVWMHUYECKUA SKCIEPUMEHT: H3Yy4YCHHE OO0pa3loB MaTepHaloOB (CTEKIO, CIUIABHI
METAJIJIOB, IOJIUMEPHBIE MATEPHUAIIbI).

Me:xknpeaMeTHbie cBsI3M Peanusanus MeEXNPEAMETHBIX CBA3C€H NPU HU3YUYEHUH

XUMUHU B 9 KJlacce OCYUIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TOHSTUN, TaK W TOHSITUH, SBIAIOMIMXCS CHCTEMHBIMU JIS OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSATUS: Hay4dHbId (DAKT, TMIOTE3a, 3aKOH, TEOPHUs,
aHanau3, CHUHTE3, Kiaccu(ukauus, MNEPUOJUYHOCTh, HAOJIOACHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJEIb, ABICHUE, MAPHUKOBBIA 3P(DEKT, TEXHOIOTHUs,
MaTtepuarbl.



®usuka: Marepus, aToOM, DJIEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
PaOaKTUBHOCTD, MOJIEKYyIa, AIIEKTPUIECKHIA 3apsi, MIPOBOIHUKH,
MOJYTIPOBOIHUKH, JTUIIIEKTPUKH, (POTORIEMEHT, HHAUKATOP, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, PacTBOP, PACTBOPUMOCTD, KPUCTAIIIMYECKAs
pemérka, CIrjaBbl, (U3NYECKHE BEIUYMHBI, €AMHUIBI W3MEPEHHs, KOCMHYECKOE
MIPOCTPAHCTBO, MJIaHEeThI, 3BE3/1b1, CoMHIIE.

buonorusa: ¢otocunTe3, npixanue, Ouocdepa, OSKOCUCTEMa, MHUHEpPATHHBIC
yaoOpeHwsl, MUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOIbI, IOJE3HBIC
MCKOIIaeMbIe, TOTUINBO, BOJHBIC PECYPCHI.

TemaTnueckoe miiannpoBanue B 9 kiacce no xumum (66 yaca).

Ne Hara Tema ypoka Koymu
€CTBO

iaH | ¢axkr 4acoB

TEMA 1. IloBTOpenne u 000011eHuE
cBeJeHU Mo Kypcy 8 kiacca.
Xumudeckne peakinuu. 15 yacos.

1 HNHcTpyKTaX MO TEXHUKE OE€30MaCHOCTH.
EctecTBeHHbIE ceMeiicTBa XUMUUYECKHUX
DIIEMEHTOB. DJIEMEHThl METAJIJIbl U HEMETAJUIbI.

Kiraccudukanys XuMHUIeCKUX COeTMHEHUN

Kiaccudukanys XuMUIeCKUX peaKIinii

CxopocTh xuMu4eckux peakiui. Karamnus.

Ol BwW|IN

XapaKTepUCTUKA XUMUYECKOTO 3JIEMEHTA 110
€ro noJIoXeHuIo B Ilepuoanueckon cucreme

(o]

Krnaccuduxaruss XuMHYECKUX PEAKIIHH 110
pa3IMYHBIM OCHOBAHUSAM

Tema 2 Xumnueckue peakiiui B pacTBOpax

\l

3J’I€KTpOJII/ITI/I‘-I€CKaH Jucconuanua

8 OCHOBHbIE MOJIOKEHUSI TEOPUH
AIEKTPOJIUTHYECKON TUCCOLUNALNN

9 XUMHUYECKHE PEAKIIUN KUCITOT KaK
AJIEKTPOJIMTOB

10 XUMHYECKUE pEaKIIM OCHOBAaHUM KaK
AJIEKTPOJIMTOB

11 XHUMHYECKHE PEAKIINHU COJIEN KaK JJIEKTPOJIUTOB

12 IM'uaponms comeit

13 Ilpaxkmuueckan paboma 1 «Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME




((3J'I€KTpOJII/ITI/Iq€CKaH AUucCconuanusa.

14 [loBTOpenue u 06061eHue remsl. [lonrotToBka
KOHTPOJIbHOM padore.

15 Konumponvnasa paboma 1 no teme: «3a kypc 8
Kj1acca. XMMUYECKUE PEAKLIUNY
TEMA 3. HemeTa/lJIbI M X COeIMHEHU S

(25 v)

16 OO6m1as xapakTepuCcTUKa HEMETAIIIOB.

17 OG6mras xapakTepucTuka nemMeHToB VIIA
T'PYIIIbI- TAJIOTEHOB

18 CoeauHeHus rajJJoreHoB

19 Ilpaxmuueckan paboma 2 «I3yueHue CBOMCTB
COJISTHOM KUCIIOThD)

20 OO6mas xapakTepucTuka 3ieMeHToB VIA
IpynIbl- XanbkoreHoB. Cepa.

21 CepoBo10poJ U CYJIbGOUIBL.

22 Kucnoponnsie coefuHEHUS CEPBI.

23 Ilpaxmuueckan paboma 3 «/I3yueHue CBOMCTB
CEPHOU KHCIIOTH»

24 OO6mas xapakTepucTUKa MJIEeMEHTOB VA
rpynmnbl. A30T.

25 AmMmuak. Cosii aMMOHUSL.

26 Ilpakmuueckan paboma 4 «llonydenue
aMMMaKa U €ro CBOMCTB)»

27 Kucnopongocoaepsxkaiue coeIMHEHHs a30Ta.

28 Kucnoponoconepxariue coequHeHNs a30Ta.

29 docdop u ero coeTMHEHUS

30 OO6mras xapakTepucThKa neMeHToB [VA
TrPYINNbl. YTIEPOI.

31 Kucnoponocoaep:xaiiyie coeIMHEHUs yTriepoaa.

32 Ilpakmuueckan padoma 5 «llonyuenune
YTJIEKUCIIOr0 T'a3a U U3yYEHHE €r0 CBOMCTBY

33 YTaeBo10poabI

34 Kucnoponocoaep:xaiirie opraHu4ecKue
COEIMHEHUSL.

35 KpemHuii u ero coeiuHeHuUs!.

36 CuinkaTHas IPOMBIIUIEHHOCTb.

37 [lonyueHue HemMeTaIoB

38 [TonyueHue BaxXKHEUIIUX XUMUYECKUX
COCIMHEHUN

39 O06006mmenue o Teme «HemeTambr u ux
COCIMHEHUSD

40 Koumponvnaa paboma 2 no reme «Hemerasl




U UX COCOUHCHUA»

TEMA 4. MeTa/li1bl 1 UX COeTHHEHUS
(16 yacoB)

41 [Tonoxenne merannos B [lepuoanueckon
CHUCTEME, CTPOECHHE aTOMOB U KPUCTAJIJIOB.

42 OO61ue XMMUYECKNE CBONCTB METAJJIOB

43 OO611as xapakTepUCTHKA MICJIOYHBIX METAJLJIOB

44 OO611as xapaKkTepUCTHKA MICJIOYHBIX METAJLIIOB

45 OO6mras xapakTepuCcTUKa MIEJIOYHO3EMEIbHBIX
METaJIJIOB

46 OO6m1as xapakTepuCTHKa MIEJIOYHO3EMENIbHBIX
METaJIJIOB

47 XKecTkocTh BOBI U CIIOCOOBI €€ YCTPaHEHH S

48 Ilpakmuueckan paboma 6 «Ilonyduenue
YKECTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS

49 AJIOMUHUI U €T0 COeTUHEHUS

50 JKene3o u ero coeTnHEHNS

51 JKene3o u ero coeqnHEHNUS

52 Ilpakmuueckan paboma 7 «Peuienue
AKCIIEPUMEHTATBHBIX 33]1a4 10 TeMe
«MeTtamib»»

53 Koppo3sust MmeTasisioB v cmocoObl 3a1UThI OT HEE

54 Mertamnbl B npupoe. [loHsiTue 0 MeTauTyprum.

55 O0001Ienue 3Haduil 10 TeMe «MeTabl»

56 Koumponvnaa paboma 3 o teme «MeTaniabh»
Tema 5 Xummnsi u okpyxaromas cpeaa(34)

57 XUMHUYECKasi OpraHn3aIusl MIIAHEThl 3eMJIs

58 OxpaHa okpyKarouiei cpeapl OT XUMUYECKOTO
3arpsi3HEHUS

59 OxpanHa okpyKarouiei cpeapl OT XUMUYECKOTO
3arpsi3HEHUS
TEMA 6. O60011eHue 3HAaHUI 10 XUMHH 32
KYpC OCHOBHOM IKO0JbIL. [loaroroska k
OCHOBHOMY IOCyJIapCTBEHHOMY 3K3aMeHY.
(OI'J 5 yacoB)

60 BemecTBa

61 XHUMUYECKHUE peaKun

62 OCHOBBI HEOPraHUYECKON XUMUU

63 OCHOBBI HEOPraHUYECKON XUMUU

64 Koumponvnaa paooma 4 «toroBas no Kypcy
OCHOBHOM IIKOJIBI»

65 Peseps

66




Jucm koppexmupoeku padoueit npozpammol

Kiacc

HaszBanue
paszeina,
TEMBI

Jlata
MPOBEJICHUS 110
MJIaHy

[Iprnuuna
KOPPEKTUPOBKHU

Koppekrupyromne
MEPOIPUSITHUS

JlaTa
MIPOBEICHUS
no Qgaxkry







