Pabouas mporpamma npeamera «XuMus» a1 9 kinacca OCHOBHOTO 0011iero o0pa3oBaHust
pa3paboTaHa B COOTBETCTBUH:

v

v

denepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHJAPTOM OCHOBHOTO OOILEro
o0pa3oBaHHUsl YTBEPXKIAEHHOIO MpUKa3oM MuHuCTepcTBa 00pa3oBaHMs W HAyKd
Poccuiickoit ®eneparuu ot 17.12.2010r. Ne1897(c n3MeHEHHUSIMU U IOTIOJTHEHUSIMU ),

C Y4YeTOM NpPHUMEpPHOW OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOIO OOIIETro
oOpazoBanus ot 2 ampens 2015 r., Nel/15

OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl OCHOBHOTO oOmero oOpasoBanus MBOY
«Uybaesckas OOL»,

aBTOPCKOHM TMporpamMmbl TpeaMeTHod JjuHuud ydeOHmkoB I'. E. Pymsurtuca, @. T.
@®enpamana. PI'OC. Xwumuma.  8-9  kimaccsl:  mocobue  uid  yuuTenei
001eo0pazoBaTeNbHBIX YUpekaeHuid, cocT. ['apa H. H., M. «IIpocBemenue», 2011 1.

Lenu 06yuenus c yuemom cneyuguxu yueonozo npeomema

OCHOBHEBIE yenu N3yuCHusd XUMHUH HallpaBJICHBI:

L Ha ocgoeHue eadchHeuwux 3Hanuii 00 OCHOBHEIX MHOHATHAX H 3aKOHAX
XHUMHU, XUMHYECKOM CHMBOJIMKCE,
L4 Ha osladeHnue YMEHRUAMU Ha6JHOIIaTI) XUMHYCCKUC ABJICHUA, IMPOBOIHUTH

XUMHYCCKHIA DKCIIEPUMEHT, MPOU3BOJUTH PACYCThHl HA OCHOBE XUMHYECKHX (OpMYI
BEIICCTB M YPAaBHECHHUH XUMUYCCKUX PEaKIIHii;

. Ha paseumue TIO3HABATEIbHBIX HHTEPECOB W  HWHTEIUICKTYaJIbHBIX
CIIOCOOHOCTEH B MPOIIECCe MPOBEACHUS XUMHUUECKOTO SKCIIEPUMEHTA, CAMOCTOSTEIIBHOTO
NpUOOpPETeHUsT  3HAHUH B COOTBETCTBHM C  BO3HHMKAKOIIUMH  YKM3HCHHBIMH
MOTPEOHOCTSAMHU;

L4 Ha 6ocnumanue OTHOIICHUA K XUMHUHU KAaK K OIHOMY U3 Q)YHHaMeHTaJIBHbIX
KOMITOHCHTOB €CTCCTBO3HAHUS 1 3JICMCHTY O6H.I€LI€J'IOBGLICCKOI71 KYJIbTYPBbI;
L4 Ha npumeHenHue Hnojy4eHHblX 3HAHUU U yMeHulZ JJIA 0e3011acHOTO

WCIIONB30BaHUSI BEIIECTB W MaTepuajoB B OBITY, CEIbCKOM XO3SWCTBE W Ha
MPOU3BOJICTBE,  PEIIEHUS  MPAKTUYECKUX  3adad B  [OBCEJIHEBHOW  JKW3HU,
MpEeAYNPEKACHUS SBJICHUN, HAHOCSIIUX BpeI 3J0POBBI0 HYEJIOBEKA W OKpYyKaroliee
cpene.

MecTto y4eOHOro nmpeaMeTa B y4e0HOM IJIaHe:

OCcoOEHHOCTD Kypca XHMHUH COCTOUT B TOM, 4YTO JIA €Tr0 OCBOCHHUM MIKOJIbHUKH IOJI’KHBI

o0agaTh HE TOJBKO ONPEAEICHHBIM 3alacoM IpeIBApUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH, HO U
JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIECHHEM. JTO SBISIETCS TJIABHOW MPUYHHOW TOTO, YTO
B y4eOHOM IUIaHE ATOT MPEAMET MOSBISIETCS MOCIECTHUM B Sy €CTECTBEHHOHAYYHBIX IMCIUILIUH. B
y4eOHOM IUIaHEe Ha U3yUCHNE XUMHK B OCHOBHOM IIIKOJIE OTBOJIUTCA 2 y4eOHBIX Yaca B HEJIENIO B TEUCHHE
JIBYX JIeT - B 8 1 9 knaccax; Bcero 140 y4eOHBIX 3aHATHIA.

YMK

1. Pymutuc I'. E., ®enpaman ©. I'. Xumus. 9 knacc. ®I'OC.: yueObHUK amst
obmeobpaszoBarenbHbIX yupexaenuii / Pymsutuc I'. E. - M.: [IpocBemenne,
2018.

2. Panmenxuit A.M. Xumus: qupaktudeckuii matepuan 8-9 ki./ A.M. Paneuxwuii. .-
M.: [IpocBemenue, 2014 1.

3. I'apa H.H. Xumus Paboune nporpammel. [Ipeamernas auHus y4eOHUKOB

Pymsutuc, ®@.I'. ®enpaman. 8-9 xiaccel/ H.H. I"apa.- M.: IIpocsemenue, 2011
T.



2. Ilnanupyemble pe3y/abTaThl H3y4YeHHs Y4eOHOro nmpeaMeTa « XHMHUS»

1. JIn4yHOCTHBIE pe3yJIbTaThl
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHUE!
— OCO3HaBaTb COBPEMEHHOE MHOrooOpa3ue THUIIOB MHPOBO33PEHMs, OOIECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTHUYECKUX, KYJIbTYPHBIX TPAIULMHA, KOTOpbIE ONPENENSIOT pa3HbIe
00BsICHEHUS IPOUCXOSILIETO B MUPE;
— ¢ Yy4€TOM 3TOr0 MHOrooOpasus IMOCTENEHHO BbIpaOaThIBaThb CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;
— Y4YMTbCS NpPU3HABaTh MPOTUBOPEYHMBOCTh M HE3ABEPIIEHHOCTh CBOMX B3IVISA0B HA MMP,
BO3MO>KHOCTb UX U3MEHEHHUSI.
VY4UThCS MCIIOJIB30BaTh CBOM B3IVl HA MUD JUIsl OOBACHEHUS pa3IMYHbIX CUTYallUi, peIieHus
BO3HHKAIOIIUX MTPOOJIEM U U3BIICUCHHS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM HHTEpECHl, HAXOOUTh M H3y4aTh B Y4YEOHHMKAaX IIO pa3HbIM IpeaMeram
MaTepuai (M3 MaKCUMyMa), IMEIOLUI OTHOILIEHUE K CBOMM HHTEPECAM.
Hcnonb30BaTek CBOM HMHTEpECH! Jisi BbIOOpAa MHAMBUIYAJIIbHOM 00pa3oBaTeNbHON TpPaeKTOPHH,
NOTEHIMATIBHOMN Oyaymiei mpodeccuu U COOTBETCTBYIOIIETO MPO(PHILHOTO 00pa30BaHHSL.
[TproOpeTraTh ONBIT y4acTUs B J1eNax, HIPUHOCSIIUX OJIb3Y JTHOASIM.
Y4uTBCS CaMOCTOSITEIBHO BBIOMpATh CTHJIb IOBEIEHHS, MPUBBIUKHA, OO0ECIECUYHUBAIOLINEC
Oe3omacHbIil 00pa3 KHU3HM U COXPAHEHHE 3/I0pOBbsi — CBOErO, a TAKXKE ONU3KUX JIIOJAeH U
OKPYKaIOLIMX.
YUUTBCS CaMOCTOATENBHO IPOTHUBOCTOATh CUTYyallUsiM, HPOBOLMPYIOUIMM Ha MOCTYIIKH,
KOTOPBIE YTPOXKAIOT OE30M1aCHOCTH U 3J0POBBIO.
BeiOupare MOCTYNKH, HallElE€HHbIE Ha COXpaHEHUE M OEpekHOE OTHOIIEHUWE K IPHUPOJE,
OCOOEHHO >KMBOM, M30eras MPOTHBOIOJIOKHBIX IOCTYIKOB, MOCTENEHHO y4yachb U OCBauBas
CTPATETUI0 PALIMOHAIBHOTO IPUPOJIONOIb30BaHHUS.
Yuurbest yOoexaaTh Apyrux Jirojedl B HEOOXOIUMOCTH OBJIAZICHUS CTpAaTEerueil parroHaIbHOIO
HIPUPOJIONIOIb30BAHHUS.
Hcnonp30BaTh 3KOJIOTMYECKOE MBIIUIEHHUE NIl BBIOOpA CTpaTeruu COOCTBEHHOT'O MOBEACHUS B
KaueCTBE OAHON U3 IEHHOCTHBIX YCTaHOBOK.

2. MertanpeaMeTHbIe PE3yIbTATHI

2.1.PeryasTuBubie YY/I:

Obyuarowuiica 9 knacca nayyumcs:

e CaMocTosTEeNnbHO OOHapyXHBaTb U (QOPMYIUPOBaTH MpoOJiieMy B KJIACCHOH H
UH/IMBUYaJIbHOW yueOHOM NesITeTbHOCTH.

e BriiBurars Bepcuu penieHus mpoodaeMbl, 0CO3HaBaTh KOHEYHBIH pe3ysIbTaT, BRIOMPATh U3
NPEJIOKEHHBIX U UCKAaTh CAMOCTOSITENILHO CPEACTBA JOCTHKEHHS LIENH.

e CocraBnsaTh (MHAMBUAYAIbHO WM B TPYIIE) IUIaH pElIeHUs: MpoOieMbl (BBITOJHEHUS
IIPOEKTA).

e [lon6upats k Kaxa0# npobieme (3agaue) afeKBaTHYIO e TEOPETUUYECKYIO MOJIEIb.

e Paboras mo mpemIoKeHHOMY M CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY, MCIIOJIb30BaTh
Hapsy ¢ OCHOBHBIMU M JONOJHUTENbHbIE CPEICTBA (CIPAaBOYHAs JIUTEPATypa, CIOKHBIE
puOOpPbI, KOMITBIOTED).

e [lnanupoBaTh CBOIO MHIMBUAYAIHHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

e Paborarh 1O CaMOCTOSITENBHO COCTAaBIEHHOMY IUIaHYy, CBEpSSICb C HMM M LENbIO
JeSITeIbHOCTH, UCTIPABJISISL OIIMOKH, MCIIONIB3YSI CAMOCTOSITENILHO 10100paHHbIe CPECTBA
(B ToM uncie u MaTEpHET).

e (CBOOOJHO MOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSMH OLIEHKH U CAMOOLIEHKHU, UCXOI
U3 1eJIM 1 UMEIOIIUXCS KPUTEPHUEB, Pa3iinyasi pe3yJbTaT U CIIOCOObI AEHCTBHIM.

e B xoze mpencraBineHus MpOeKTa JaBaTh OLIEHKY €0 Pe3yiIbTaTaM.



CaMocTOsITeTbHO OCO3HABaTh IMPUYMHBI CBOErO ycCIexa WM Heycrnexa M HaXOJUTh
CIocoObI BBIX0/1a U3 CUTYallUU HEeycIexa.

YMeTh OILIGHUTh CTENEHb YCIEIIHOCTH CBOCH WHIMBUIYaTbHOW 00pa3oBaTEIIbLHON
JIEATEIIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBAaM U uepTaM Xapakrepa («KakoB s»),
OTIpEeIIATh HAIIPABJICHUS CBOETO Pa3BUTHUS («KAKUM S XOUY CTAaThy, «YTO MHE JIJISl ATOTO
HaJIO CACIaThY).

Obyuarowuiics 9 kracca noiyuyum 603MOACHOCIb HAYHUUMbCSL:

AHaIM3UPOBATh, CPABHUBATH, KJIIACCH(PHUIIMPOBATH U 0000IIATH TTOHATHS:

- JaBaTh OIpEJEJICHUE IMOHATUSAM HAa OCHOBE M3YUYEHHOTO HA PA3JIMYHBIX MpeaMeTax
y4e0HOro MaTepuaa;

- OCYILECTBJIATH JIOTHYECKYIO ONEPALMI0 YCTAHOBJIEHUS PO/I0-BUIOBBIX OTHOILIECHUIA;

- 000011aTh MOHATUSA — OCYLIECTBIATH JIOTHYECKYIO OIEpPalUI0 Mepexoaa OT MOHATUA C
MEHBIIUM 00BEMOM K TOHSATHIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTMUYECKOE PACCYXKAEHUE, BKJIIOYAIOLIEe YCTAHOBJIEHUWE IPUYMHHO-
CJICZICTBEHHBIX CBSA3EH.

Co3gaBath MOJENH C  BBIJACICHHEM CYIIECTBEHHBIX XapPaKTEPUCTUK  OOBEKTa,
npeoOpa3oBhIBAaTh MOJEIH C IIENBI0 BBISBICHUS OOIIMX 3aKOHOB, OIPEIEISIONINX
JAHHYIO NIPEIMETHYIO 00J1aCTh.

[IpencraBisaTe nHGOPMAIHIO B BUJE KOHCIIEKTOB, TA0JIHUI], CXeM, Ipa(HKOB.
[TpeoOpa3oBbiBaTh HHGOOPMAIMIO U3 OJHOTO BHJA B JPYTOM M BHIOMpATh YAOOHYIO IS
cebs1 popmy (ukcanuu U npeacraBieHus nHpopmanuu. [IpeacraBnare HHPOpPMALIKIO B
ONTUMAaJIbHON (hOpMeE B 3aBUCUMOCTH OT aJipecaTa.

[ToHnmas MO3WIMIO JPYroro, pasiu4aTh B €ro pe4yd: MHEHHE (TOYKY 3peHHs),
JIOKa3aTelbCTBO (apTyMEHTHI), (aKThl; THIIOTE3bl, AKCHOMBI, Teopuu. Jias 3Toro
CaMOCTOSITEJIbHO MCII0JIb30BaTh Pa3IMYHbIe BHUJIbl UYTEHUs (M3ydarouiee, IPOCMOTPOBOE,
03HAKOMUTEIILHOE, TIOUCKOBOE), IPUEMBI CITYILIAHHSI.

CamoMy co3/1aBaTh MCTOYHHMKHM MH(OPMAIMK Pa3HOTO THIMA U JJs PAa3HBIX AyIUTOPHH,
co0r01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIpaBUiIa MHPOPMAIIMOHHON O€30MacHOCTH.
YMeTh UCHOIb30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAIMOHHBIE TEXHOJOTMH Kak
UHCTPYMEHT Ul JOCTIDKEHHMsI CBOMX Ileneil. YMeTb BbIOMpaTh aJleKBaTHBIE 3a/iaye
WHCTPYMEHTAJIBHBIE MPOTPAMMHO-AIIAPATHBIE CPEACTBA M CEPBHCHI.

2.2. KommynukatuBHble YY/:

Obyuarowuiica 9 kiacca nayyumcs:

OTcrauBas CBOIO TOUKY 3pEHHMS, IPUBOAUTH APTyMEHTBI, IOATBEPKIast UX (pakTaMu.

B amckyccun ymeTh BBIIBUHYTH KOHTpPapryMEHTHI, nepedpasupoBaTh CBOK MBICIb
(BNIaIeHUEe MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4uTbCsl KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpHU3HaBaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHumass mMO3UIMIO JPYroro, pasiuyaTh B €ro peuyu: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeIbCTBO (ApryMEeHTHl), (DaKThl; TUIIOTE3bl, aKCUOMBI, TEOPHUH.

YMeTh B3MISIHYTh Ha CUTYallUIO C MHOM MO3WIUMU M JOTOBapUBATHCA C JIFOJBMU WHBIX
MTO3ULINM.

Cpeocmeom  popmuposanusi ~ KOMMYHUKAaTHUBHBIX  YVY]J|  ciayxar  TexHOIOTuUs
npoOaeMHOTO auanora (MoOyXIaImMi M TOJBOAIIUNN JUANIOr) W padoTa B MajbIxX
rpynnax, TakK€ HCIOJb30BaHHWE HA YpPOKaxX 3JIEMEHTOB TEXHOJIOTMH IPOJTYKTUBHOTO
YTEHUSI.



Obyuarowuiica 9 kracca noiyyum 603MOHCHOCb HAYUUMbCSL:

* COCTAaBJIATh MOJICKYJSIDHBIE W IIOJIHBIC HOHHBIE YPAaBHEHHMS IIO COKPAIEHHBIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJUTH IIPUMEPHl PEaKUUi, MOATBEPKIAIOIIMX CYLMIECTBOBAHUE B3aMMOCBA3U MEXKIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

* IPOrHO3UPOBATh PE3yJbTaThl BO3JEHCTBHUSA pa3IMYHbIX (PAKTOPOB HAa U3MEHEHHE CKOPOCTHU
XUMHYECKON PEAKIIUU;

* IPOrHO3UPOBATh PE3yJbTAaThl BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMELIEHHE XMMUYECKOTIO
PaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEILHBIE I BOCCTAHOBUTEIILHBIC
CBOICTBA C yU4ETOM CTENEHEN OKHUCIECHUS 3JIEMEHTOB, BXOSALINX B €r0 COCTaB;

* BBISIBJIATH CYLICCTBOBAHUE I'EHETUYECKON B3aMMOCBSI3U MEXKJY BEIIECTBAMHU B PsAY: IPOCTOE
BELIECTBO — OKCHUJl — I'MAPOKCHUJ — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIOT;

* IPUBOJUTH NPUMEPbl YPAaBHEHHM peakLuil, JIe)KalMX B OCHOBE MPOMBIIUIEHHBIX CHOCOOOB
IIOJIy4EHHUSI aMMHUaKa, CEPHOM KHUCIIOTBI, YyIr'yHa U CTaJIH;

* ONMChIBaTh (U3UYECKUE M XUMHUUYECKUE IMPOLECChl, SBIAIOLIMECS YacTbl0 KpPyroBOpOTa
BEILECTB B IPUPOJIE;

* OPraHU30BbIBaTh, MPOBOJUTH YYECHUYECKHE IPOEKTHI MO MCCIEAOBAHUIO CBOWCTB BELIECTB,
MMEIOIINX BAKHOE IIPAKTUYECKOE 3HAYECHUE.

2.3. Ilo3naBareabHble YY /:
Obyuarowuiica 9 knacca nayuumcs

® aHAIM3WPOBATh, CPABHUBATH, KIACCH(PHUIIPOBATH K 0000IATH TOHSITHUS:

e J1aBaTh OMNpEJACICHUE TOHATHSAM Ha OCHOBE HW3YYCHHOTO Ha Pa3lIUYHBIX IPEAMETax
y4eOHOT0o MaTepuana;

® JIOTHYCCKYIO ONEPAIAIO0 YCTAHOBJIICHUS POJIOBUIOBBIX OTHOIICHHUIA;

® [IOHATHUS — OCYIIECTBJIATH JIOTHUECKYIO OTEpAIHIO Mepexoaa OT MOHITHS ¢ MEHBIIUM
00BEMOM K IOHATHIO C OOJILIITUM 00BEMOM.

® CTPOUTH JIOTHYECKOE pacCyXJIeHHe, BKIIOYalollee YCTAaHOBIEHHE MPUYUHHO-
CJICACTBEHHBIX CBS3CH.

e cCo3aBaTh MOJIETM C  BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
peoOpa3oOBBIBATh MOJICIM C IIEJBI0 BBISABICHUS OONIMX 3aKOHOB, OMPEICIISTIOIINX
JTAHHYIO MPEIMETHYIO 00J1acTh.

Obyuarowuiica 9 Knacca noay4um 603MOHNCHOCb HAYYUMbCA:

e [IIpencraBnsaTh HH(pOPMAIHIO B BUJIE KOHCIIEKTOB, Ta0JIUI], CXeM, Ipa(UKOB.

e IIpeoOpa3oBbiBaTh MH(POPMAIIUIO U3 OJAHOTO BUJAA B JIPYroil U BHIOUpPATh yIOOHYIO JUIS
cebst popmy duxcanuu u npeacrapieHus nHpopmanuu. [Ipeacrapnate nHbpopManuo B
ONTUMAaJILHOW (hOpME B 3aBUCUMOCTH OT aJpecara.

e [JloHumas mO3MLMIO JAPYroro, pazivyaTh B €ro pedyd: MHEHHE (TOYKY 3peHus),
JIOKA3aTeNIbCTBO (apryMeHThI), (PaKThl; THUMOTE3bl, aKCHOMBI, Teopuu. Jlms sToro
CaMOCTOSITENIbHO MCIIOJIb30BaTh PA3JIMYHbIE BUJbl YTE€HUS (M3ydarollee, IPOCMOTPOBOE,
03HAKOMUTEIIbHOE, TOMCKOBOE), IPUEMBI CITYIIAHHUS.

e CaMoMy cO03/1aBaTh MCTOYHMKH MH(MOPMALUHU Pa3HOrO TUMNA M JJIS pasHbIX ayAUTOpHH,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HMHPOPMALMOHHOW O€30MaCHOCTH.

e VYMeTh UCHOJB30BaTh KOMIBIOTEPHbIE M KOMMYHUKAIIMOHHBIE TEXHOJOTUU Kak
UHCTPYMEHT JUIsl JIOCTHKEHHUS CBOMX ILeled. YMeTh BBIOMpATh aJleKBaTHBIE 3ajlaue
MHCTPYMEHTAJIbHBIE TPOrPaMMHO-AIIAPATHBIE CPEJCTBA U CEPBUCHI.



IIpeaMeTHbIE pe3yabTaThI:
Obyuarowuiics 9 kracca Hayuumcs:

e (opmupoBaTH NEPBOHAYATHHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUH O BEIIECTBAX,
WX MIPEBPAICHHUSIX ¥ MPAKTHYECKOM IIPUMEHEHUH; OBJIaJICHIE TOHATUIHBIM aIllapaToM U
CUMBOJINYECKUM SI3BIKOM XUMUU;

e 0CO3HaBaTh OOBEKTUBHO 3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MTPEBPAIICHHI OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH KMBOW M HE)KUBOH MPHUPOIBL;
yrayOeHne MPEICTaBICHUH 0 MATEPUAIEHOM €IMHCTBE MHUPA;

e OBJIJICBaTh OCHOBAMHU XMUMHUYECKOIH IPaMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATh U
00BEKTHBHO OILIEHUBATh )KMU3HEHHBIE CHUTYAIlNH, CBSI3aHHBIC C XUMHUEH, HABBIKAMU
0€30IacHOT0 00pAaIIeHUs C BEIIECTBAMHU, UCTIOIB3YEMBbIMHU B IIOBCETHEBHOW YKHU3HH;
YMEHHEM aHAJIN3UPOBATh U TUNIAHUPOBATH YKOJIOTHYECKU O€30MMacHOE MOBEACHHE B LIEISX
cOepeKeHMsI 3/I0POBbS U OKPYKAIOIICH CPeIbl;

Obyuarowuiica 9 kracca noiyyum 603MOACHOCb HAYUUMbCSL:

e (opMUpOBaTh YMEHUH YCTAHABIMBATH CBSA3H MEX/Y PEalbHO HA0JII0JaCMBIMH
XUMHYECKHMH SIBJICHUSMH H MTPOIIECCAMH, TPOUCXOIAIIMMU B MUKPOMHPE, OOBSICHATH
NPUYHHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, &
TaKXKe 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

e  IPHOOPETATH OIBITA UCIIOJIB30BAHMSI PA3JIMYHBIX METO/IOB H3YUCHHUS BEIICCTB; HAOIIOICHHSI
3a UX MPEBpAICHUSIMH TIPY POBEICHUH HECIIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U TIPUOOPOB;

e yMETh OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUAX, 0’KOTAX U APYIHX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBaHUEM;

e OBJIAQJICHUE PUEMaMHU padOTHI ¢ HH(OpMAIHEe XUMUIECKOTO COICPIKaHMs, TPEICTABICHHON
B pa3Hoii popme (B Buze Tekcta, hopMyi, rpaduKoB, TAOIHYHBIX JAHHBIX, CXEM,
¢dororpaduii u n1p.)

e C03/1aBaTh OCHOBBHI [yl (POPMUPOBAHMS UHTEPECA K PACHIMPEHUIO U YIITyOICHUIO
XUMHYECKUX 3HAHUW U BRIOOpA XMMHUH KaK MPO(UIHHOTO MpeMETa IPH NMepexoe Ha
CTYIEHb CpeJHero (IOJIHOro) oduiero o0pa3oBaHus, a B JajJbHENIIEM U B KauecTBe cepbl
cBO€ Ipo(hecCHOHANTbHOM JAESITEIbHOCTH;

e (opMupoBaTh MPEJCTABICHUH O 3HAYCHUN XUMUYECKOM HayKH B PELIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIIEM, B TOM YHKCIIE B TIPEIOTBPAIIICHUN TEXHOT€HHBIX U AKOJIOTHUECKUX
Karactpod.

3. COAEPXAHHME YYEBHOI'O KYPCA XUMMUS

IToBTOpenue kypca xumuu 8 kiaacca (4 4).Ileproauyeckuii 3aKoH U IepuoINYECKasi cUCTEMA
xuM. snemenToB J[. . MenneneeBa B cBeTe CTpOEHUsl aTOMOB. XUMHYECKas cBA3b. CTpoeHue
BemecTBa. OCHOBHbBIE KJIACChl HEOPraHMYECKUX COEAMHEHMH: HMX COCTaB, KJacCHU(pHUKaIus.
OcHOBHBIE KJIaCChl HEOPraHMYECKHX COEAMHEHMN: MX CBOMCTBAa. Pacd€rbl 1Mo XMMHUYECKUM
YPAaBHEHUSM.

I'nmasa 1. MHoroo0pa3ue xumudeckux peaxkuui (17 4)

Tema 1. Knaccugpukayua xumuueckux peaxyuii (6 u)

Knaccudukanus XWMHYECKUX PEaKIUi, PEaKIUH COCIAWHCHHUS, Pa3JIOKEHUsS, 3aMCEIICHUS,
oOMeHa. OKHCITUTENBHO - BOCCTAaHOBHUTEIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTEID,
MPOIECChl  OKHCICHUS, BOccTaHOBJICHUs. (CoOCTaBJICHWE YpaBHEHUH  OKHUCIUTEIBHO -
BOCCTAaHOBUTENBHBIX PEAKIIUH C MOMOIIBI0 METO/1a JIEKTPOHHOTO OaaHca.

TerutoBbie 3(HEKTH XUMUYECKUX peakuii. DK30TePMHUUYECKUE U SHOTCPMHUICCKHIE PEAKITUH.
Tepmoxumuueckue ypaBHeHUS. CKOPOCTh XMMHUYECKUX peakiuil. DakToppl, BIMUSIOIMIAE Ha
CKOPOCTh XUMUYECKUX peakiuii. [lepBoHauanbHbIC MPEJCTABIICHUS O KaTau3e.



Lemoncmpayuu . [lemoncmpayus onvlmoe, GbIACHANWUX 3A6UCUMOCIb CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulx akmopos.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuueckum ypasHeHusM.

Ilpakmuueckan paooma Nel. H3zyuenue e1uanusn ycioeuilt npo6e0eHuUs XumuiecKoil peakyuu
Ha eé cKkopochb.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

Tema 2. Inexmponumuueckan ouccoyuayus (11 u)

XHUMHYECKUE PEaKINK, UAYLINE B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEINEKTPOJUTHI. MOHBI.
KaTtnons!l u annoHsl. ['uapartHas Teopusi pacTBOPOB.

DONEeKTPOIUTHYECKas AMCCOIMAIMS  KHUCIOT, OCHOBaHHWH, conel. Crnabble W CUJIbHBIC
anekTponuThl. CTemeHp aucconuanud. Peaknmuu HOHHOTO OOMEHa. YCJIOBHS TMPOTCKaHUs
peakiuii oOMeHa 40 KOHIA. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCITMHEHUH B CBETE MPEJCTABICHUN 00 AICKTPOJUTUYCCKON TUCCOIMAIMN U OKUCIUTEIHHO —
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

[TonsaTHE O rUIpPONIHU3E CONEN.

Pacuémei no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecmas 0aHo 8 u3DvIMKe.
Jlabopamopnvie onvimul. Peakyuu obmena medxncoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa padoma Ne2. Pewenue sxcnepumenmansvhvlx 3a0ay no meme «Ceoiicmea
KUCciom, 0CHOBAHUI U COJlell KAK 3J1eKMpOoaumaosy.

Koumponvnana paboma Ne 1 no memam «Knaccuguxkayus xumuueckux peaxuyuity u
«Inekmponumuyeckas ouccoyuauuay.

I'naBa 2. Muorooopa3sue Bemects. (38 4)

Tema 3. I'anozenwt (4 u)

Hemeranmnel. T'anmorensl. IlonokeHne B TNEPHOIUYECKONW CHCTEME XHWMUYECKHX JJIEMEHTOB,
CTpoeHHe Ux aToMoB. HaxoxaeHue B mpupoze.

PuU3nYECKUe U XUMUYECKHE CBOMCTBA rajJoreHoB. [lonydeHne u npuMEeHEHHE TrajgoreHoB. XJIop.
Ouznyeckue W XUMHYECKHE CBOWCTBa xuopa. [IpumeHeHuwe xiopa. XJ0pOBOJOPO/I.
O®uznueckue cpoiictBa. [lomyuenne. ConsgHas kucinora u ee conu. KauecTBeHHas peakuus Ha
XJIOpU]l — HOHBL. Pacmio3HaBaHMe XJIOpUIOB, OPOMHUIIOB, HOJIUIOB.

Hemoncmpayuu. Quzuueckue ceoiicmsa 2anozenos. Ilonyuenue xnoposodopooda u pacmeopenue
eeo 6 gooke.

Jlabopamopuvie onvimoul. Pacnosnaganue cosHOU KUCIOMbL, XIOPUOO8, OPOMUOOE, UOOUO08 U
tiooa.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoi Kuciomol u usyueHue €€ ceolicmse.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. Ilonoxenue B NepHOJUYECKON CUCTEME XMMHUYECKHX JIEMEHTOB, CTPOEHUE
ux atomoB. Cepa. Amnorponusi cepbl. PU3MYECKHEe U XUMUYECKHE CBOMcTBa. HaxoxaeHue B
npupone. llpumenenue cepsl. CepoBomopon. CepoBomopoaHas KHCIOTa W €€ COJIH.
KauectBenHas peakiust Ha cyabdu- nonsl. Oxeu cepsi (1V).

CepHass kuciora. XHMHYECKHE CBOMCTBa pa30aBIEHHOW M KOHIIEHTPUPOBAHHOW CEpHOM
kucnoTel. KauecTBeHHass peakuus Ha cynbdar- HOHBL. XHMHUYECKHUE pEaKIMH, JeKallhe B
OCHOBE IOJIy4YEHHs CEpPHON KHUCIIOTHI B IPOMBILIIIEHHOCTH. [IpuMeHeHne cepHOM KUCIIOTHI.
Jlabopamopnule onvimul. Pacnosnasanue cynvgham-uonos 6 pacmeope

IIpaxmuueckas paboma. Pewenue sxcnepumenmanvnuix 3a0au no meme «Kucnopoo u cepay.

Tema 5. A3om u ¢hocghop (9 u)

A3zot u pocdop. [lonoxxeHne B NEPUOTNIECKON CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pu3MyYecKre M XMMHUYECKHUE CBOWCTBA, MOJyueHUEe W mpuMeHeHue. KpyroBopor
azora B npupoge. AMMuak. @U3NYECKUEe U XMMUYECKUE CBOMCTBA, MOJIYYEHHUE, MPUMEHEHHUE.
Conu aMMoHUs. A30THasi KUCIOTa U €€ cBoKcTBAa. OKUCINUTENbHBIE CBOMCTBA A30THOM KUCIIOTBHI.



[Tony4yeHue a30THOW KHCIOTHI B J1a0OpaTopuu. XMMHUYECKHE PEaKIMH, JISKAIlHe B OCHOBE
MOJTYYCHHS a30THOM KUCIOTHI B TpOMBINTUIEHHOCTH. [Ipumenenne. Comnu. A30THBIC yAOOpEHUSI.
®dochop. Ammorponus. Pusnueckue M xummueckue  cBoictBa. Okcua  docdopa (V).
®docdopHast KUCIIOTa, €€ CONMH U yI0OpeHusl.

Jlabopamopnvie onvimul. Bzaumooeiicmsue coneti ammonusi co wenovamu. O3naxomnenue c
aA30MHLIMU U PochopHbIMU YOOOPEeHUAMU.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyuenue e2o ceolicme.

Pewenue 3a0au na onpeoenenue maccosoii (06vEMHOLU) 00U 8bIXO0A NPOOYKMA pPeaKyuu om
meopemuyecKu 803MOHCHO20.

Tema 6. Yenepoo u kpemnuit (11 u)

VYrnepon u kpemuuid. [lonoxkeHue B MEPUOAMYECKOM CHUCTEME, CTPOCHUE aTOMOB. YTJIEpO..
Annorponusi. dusnyeckue W XUMUYECKHE CBOMCTBa yriepoja. AacopOrusi. YrapHblid ras.
Yraekucnblid ra3. YroipHas KUciaoTa U ee conu. KauecTBeHHast peakuusi Ha KapOOHAT — HOHBI.
Kpyrosopor B npupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBas kucinora u ee CONH.

Crexkito. I{lemeHT.

Jlabopamopnvie onvimul. Kauecmeennvle peakyuu na KapOOHamM-uoHbl.

Ilpakmuueckaa paboma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccol unu 00vémMa npoOyKma peaxyuu no u3eecmHol macce
unu 06vEMY UCXOOH020 BeUecmad, CO0ePHCaULeco NPUMecu.

Konumponsnas paboma No2 no meme «Hememannwiy.

Tema 7. O61ue cBoiicTBa MeTa/LIoB (15 1)

Mertamnel. [lonoxxeHue B MEPUOIUYECKON CHCTEME, CTPOECHHE aTOMOB. MeTayuinyeckasi CBS3b.
®usnyeckue CBOMCTBA. Psj aKTMBHOCTH METaJUIOB.CBOMCTBAa MeTayuioB. OOIIHe CIocoObl
nosyyeHusi. CriiaBbl METaJIOB.

[Ilenounbie Metamsl. [lonokeHre B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. PU3NYECKUE
1 xumudeckue cBoictBa. IIpumenenue. Haxoxaenue B mpupoze.

[IlenouynozemenbHble MeTaUIbl. [loNOXKEHHME B MEPUOAUYECKON CUCTEME, CTPOEHHUE ATOMOB.
Qusnyeckue u xumuyeckue cpomcrsa. IIpumenenme. Haxoxxnenue B npupone. Marnuil u
KaJIBIIMK , UX BaXXHEHIME coequHeHus. JKeCcTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHHS.
Amomunuii. [lonoxkeHne B NMEPUOAMYECKON CHUCTEME, CTpOoeHHE aToMoB. Puznueckue U
xuMuyeckue cpoiictBa. IIpumenenue. Haxoxxnenue B mpupome. AMPOTEpPHOCTh OKCHAA U
TUAPOKCHU/IA aTFOMUHHUS.

Kenezo. IlomoxkeHne B MNEPUOAMYECKONW CHUCTEME, CTPOEHHME aTOMOB. DuU3MYECKHE U
xumuueckue couctBa. [Ipumenenue. Haxoxxnenue B mnpupozae. BakHeuiune coeauHEHHUs
Kenesza: oKcuabl, TuIpokcuabl u conu kene3a (1) u xenesa (I11). KauectBennas peakuus Ha
VIOHBI.

Jemoncmpayuu. 3Hakomcmeo ¢ oOpasyamu BaANCHeUWUX CONell HAMPUs, Kaaus, NPUpoOHbIX
COeOUHeHUll Kanbyusl, COeOUHEHUIMU ANFOMUHUSL.

Ilonyuenue eudpoxcuda amomMunus u 83aumooelticmeue e20 ¢ KUCIOMAMU U Wel0uamu.
Tonyuenue cuopoxcuoos xceneza(ll) u (I11) u e3aumodeticmaue ux ¢ KUCIOMAMU U UETOYAMU.
Ilpakmuueckasn paooma Ne7. Pewenue ykcnepumenmanvhslx 3a0au no meme «Memannvt u
UX COCOUHEHUA).

Konumponvnasa paooma Ne3 no meme «Memanwty.



TemaTudeckoe NJIaHHPpOBaHUE MO XMMHUH 9 kaacc

Ne yp Tema ypoka Koua-
BO
4acoB

1 2 3

IloBTOpPEHNE OCHOBHBIX BONMPOCOB Kypca 8 kiacca (44.)

1 | I[lepuoauueckuii 3aK0H ¥ NEPUOANYECKAS CUCTEMA XUMUYECKUX 1
9JIEMEHTOB B CBETE CTpoeHus aToMoB. CTpoeHue aroma.

2 | OCHOBHBIC TUTIBI XUMHYECKHUX CBSI3CH. 1

3 | OcHOBHBIE KJIaCCHl HEOPTaHNYECKUX COCTUHEHHI: OKCUIBI, KUCIIOTHI, 1
OCHOBaHUs, coiu. VX cocTaB kiaccudukanus 1 CBOHCTBA.

4 | PacuéTpl M0 XUMHUYECKIM YPABHEHUSIM 1

I'maBa 1. Muoroo0pa3ue xumudeckux peakuuii (17 1)

5 | Tema 1. Knaccughuxayus xumuueckux peaxyui (6 u) 1
OKHCITUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIUH.

6 | Pemenue 3a/1a4 Ha OKHUCIUTEIBHO-BOCCTAHOBHTENBHbIC PEAKIIHH. 1

7 | TerutoBo# 3(HEKT XMMHUUESCKUX PEaKITHil. 1

8 | CxopoCTh XUMHUYECKUX PEAKITUH. 1

9 | IIpakTnyeckas padora Nel. U3yueHue BJIMSIHUSA yCJI0BMIi 1
NMpoBeeHUs] XUMUYECKOH PeaKIIu HA €€ CKOPOCTh.

10 | O6parumsbie U HeoOpaTuMble peakuuu. [loHsTHE 0 XUMUYECKOM 1
PaBHOBECHH.

11 Tema 2. Dnexkmponumuyeckas ouccoyuayus (11 v) 1
CymHOCTh Ipo1ecca MEKTPOTUTHIECKON TUCCOUAIIHN.

12 | Jlucconmanysi KUCJIOT, OCHOBAHUMN U COJICH. 1

13 | Cnabble u cuiibHBIE AJIEKTPOIUTHL. CTeneHb AUCCOLHUAIHH. 1

14 | Peakuuu MOHHOTO OOMEHA M YCJIOBHS MX MPOTEKAHUS. 1

15 | Pemenue 3a/1a4 Ha peakiiuu HOHHOTO OOMEHa. 1

16 | XuMu4ecKkre CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHHUECKUX 2
COEIMHEHUH B CBETE MPEICTABICHUI 00 IIEKTPOIUTUYECKOM
JTMCCOIMAITIU ¥ OKHCITUTEILHO-BOCCTAHOBUTEIIHHBIX PEAKIIHSX.

17 | T'unponus coneil. 1

18 | Pacuérbl mo ypaBHEHUSM XUM. PEAKIIHIA, €CIIM OJHO U3 BEIIECTB JaHO
B U30BITKE.

19 | IIpakTHyeckas padora Ne2. PemieHue 3kcrnepuMeHTAIbHbBIX 1
3aaa4 no teMe «CBoHCTBAa KHCJI0T, OCHOBAHMI M coJIell Kak
IJIEKTPOJTUTOBY.

20 | O6obmeHre U cucTeMaTru3anus 3HaHui 1Mo TeMaM «Kiraccnduxarus 1
XUMHUYECKHUX PEAKIHiD 1 «IJTCKTPOITUTHUECKAS JUCCOITUAITIS.

21 | KourpoJabHasi pagora Ne 1 mo temam «Knaccudukanus 1
XHMHYECKHX peakuuii»y u «JIeKTPOTUTHYECKAS AUCCOIHALMSD).

I'naBa 2. MHorooopasue Bemects (38 )

22 | Tema 3. I'anocensi (4 u) 1
OO0mas xapakTepucTuka HeMeTaioB. [loiokeHne raJoreHoB B
NepPUOANYECKON TabmuIle U CTpoeHne ux atoMoB. CBOMCTBA,

MOJTyYCHUE ¥ IPUMEHEHHUE TaJIOTCHOB.

23 | X710poBOJOPO/I: TOJIYYCHHE U CBOMCTBA. 1

24 | ConstHast KUCJIOTA U €€ COTN. 1

25 | lpakTuyeckas padora Ne3. IlosryueHune coJisiHO KHCIOTHI M 1




H3yuyeHue eé CBOMCTB.

26 | Tema 4. Kucnopoo u cepa (8 u) 1
XapakTepruCTUKa KHCIOPOJia U CEPHI.
27 | CBoiicTBa M IPUMEHEHHE CEPHI. 1
28 | CepoBomopos. Cynbhusl. 1
29 | Okcup cepsl (IV). CepHucrast Kuciora u €€ CoJu. 1
30 | Okcun cepsl (VI). CepHast kucioTa. 1
31 | OkucnuTenbHbIe CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI. 1
32 | IlpakTnyeckasi padora Ned.PeneHne 3xcnepuMeHTAIBHBIX 3a1a4 1
o teme «Kucjopoa u cepay.
33 | BeruncneHus Mo XMMHYECKUM YPAaBHEHUSM PEAKIi MacChI, 1
KOJIMYECTBO BEILECTBA 10 U3BECTHOI Macce, KOJIMYECTBY B-Ba WIH
00BEMY OJTHOTO M3 BCTYNHBIINX WU MOTYYAOIINXCS B PEAKINH B-B.
34 | Tema 5. A3om u pocghop (9 u) 1
Xapakrepuctuka azota u pochopa. Du3ndeckre ¥ XUMUICCKHE
CBOMCTBA a30Ta.
35 | AMMuak. 1
36 | IpakTuyeckas padora NeS. IlosryyeHne aMMHuaKa U H3ydeHune 1
€ro CBOMCTB.
37 | Pemenue 3a1ay Ha pelieHre MaCCOBOM JI0JIM BBIXOA MPOIyKTa 1
pEaKIUU OT TEOPETUICCKH BO3MOKHOTO
38 | Conmu aMMOHHS. 1
39 | A30oTHas KUCIOTA. 1
40 | Conn a30THOW KUCIIOTHI. 1
41 | docdop. 1
42 | Oxcua docdopa (V). Dochoprast KUCIOTa U € CONH. 1
43 | Tema 6. Yenepoo u kpemnuii (11 u) 1
XapakTepuCcTUKa YTepoia ¥ KpeMHHs. AJTIOTPONHS yIiiepoa.

44 XVMHYeCKue CBOWCTBA yrieponaa. AncopOusi. 1
45 | Oxcup yrnepona (II) - yrapusrit ras. 1
46 | Oxcup yraepoaa (IV) - yrnekucnsiii ras. 1
47 | YronpHas KUCJIOTa U €€ coiau. KpyroBopoT yriepojga B IpUPOJIE.

48 | IIpakTnyeckas padora Ne6. [Toxyuenue oxcuaa yriaepoaa (IV) u 1
n3yuyeHue ero cBoiicTs. PacnosnaBanue kapooHATOB.

49 | Kpemuuii. Oxcun kpemuus (IV). 1

50 | KpemuueBas kucnora ee conu. Crekino. [{emenT. 1

51 | Pemenue 3a1a4y Ha BBIYMCIEHUE MACChl UM 00BEMA MPOTyKTa 1
PEaKIuu 1Mo U3BECTHOM Macce M 00bEMY HCXOTHOTO BEIECTBA,
COJIepIKAIIEeTO MPUMECH

52 | O6o0mienne u cuctemarusanus no teme «Hemeramis» 1

53 | KourpoJanHas padora Ne2 mo temam «Kuciaopoa u cepay», «A3ot 1
U pochop», «YriIepoa U KpeMHHID).

54 | Tema 7. Obwue ceoticmea memannog (15 u.) 1
XapakTepHucTUKa METaJIOB.

55 | HaxoxaeHue MeTajuioB B MPUPOJIE U 00IHe CIOCOOBI UX TTOJTYICHHS. 1

56 | XuMuYecKue CBOWCTBAa METAIIJIOB. DIEKTPOXUMUIECCKHUH Psif 1
HaIPsKEHUN METAJUIOB.

57 | Cnnassl.

58 | lllenouHbIC METAILIBI. 1

59 | Marnwuii. ll]erouHO3eMeENbHBIE METAJIIEL. 1

60 | Baxueiimme coennuenus Kanbius. JKECTKOCTh BOJIBI.




61 | AnroMuHMIA. 1

62 | Baxxneitme coeMHEHUs ATFOMUHUSL.

63 | XKeneso. 1

64 | Coegunenus xenesa. 1

65 | [IpakTnyeckasi pa6oTaNe6 Pemenne 3KCnepUMEHTATBHBIX 32124 1
1o teme «MeTalIbI».

66 | OGoOmenue u cuctemarusanus 1mo Teme «O0mme cBolcTBa 1
METAJUIOBY

67 | KourpoabHasi pagora Ne3 mo teme «MeTawibn 1

68 | Pa30op KOHTPOJIBLHOII PaGoTHI 1
UTOTrO 68

qaCoB




