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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumun 9 kiaacca pazpadoTaHa:

- ¢ TpeboBanmsiMu PI'OC OO0, yrBepxkaenHoro npukazom Munodpaayku PO ot 17.12.2010r. Nel1897
«O06 yTBepxeHUH (peaepabHOro rocyJapCTBEHHOIO CTaHAApTa OCHOBHOIO OOIIEro 00pa3oBaHUs»;

- ¢ yauerom @OIT OOO, yrBepxaenHoi npukazomM Munnpocsenieans PO ot 18.05.2023 Ne370 «O6
yTBepkacHUH (heqepanbHOi 00pa30BaTEIbHON MPOTrpaMMBbl OCHOBHOTO 00IIero oopazoBanus',

Ha OCHOBE:
- OOIT OO0 MOY [lyoposckas OILI;

- yuebHoro miana MOY Jly6posckas OILI

HUcnoandyemsiit YMK:

1. Xumus. 9 knacc. YueOnuk (aBropsl O. C. I'abpuensiu, U. I'. Octpoymos, C. A. Cnankos). — 2021.

Henu:
*  Dopmuposanue y ydallluXxcsi XUMAYECKOM KapTUHBI MUPA, KAK OPTaHUYECKOM YaCTH €ro
LIEJIOCTHON €CTECTBEHHO-HAy4YHON KAPTUHBI.
*  Pazeumue 1o3HaBaTeIbHbIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4alKuXxcs B IPOLECCE U3YUYECHMSI UMY XMMUYECKOM HAYKU U €€ BKJIaJa B COBPEMEHHBIA Hay4HO-
TEeXHUYECKUI Iporpecc; GopMHPOBAHNE BaKHEHIINX JTOTMYECKHUX OIEpalliil MbIIUIEHUS (aHAIN3,
CHHTE3, 000011IeHIe, KOHKPETU3aIMs, CPABHEHHUE U JIp.) B IPOLIECCE MO3HAHUS CUCTEMBI BYKHEHIIINX
IIOHSTHUM, 3aKOHOB U TEOPUH O COCTABE, CTPOEHUU U CBOMCTBAX XMMUYECKUX BELIECTB.
*  Bocnumanue yOex1EHHOCTH B TOM, YTO IPUMEHEHHE MOJYyYEHHBIX 3HAHUN U YMEHUH 110 XUMUU
ABIsETCS 00BEKTUBHON HEOOXOJUMOCTBIO JUIsl Oe3011acHOM paboThI C BELIECTBAMU M MaTepHallaMH B
OBITY U Ha POU3BO/ICTBE.
»  [Ipoexmuposanue u peanusayus BbIITYCKHUKaMH OCHOBHOM IIKOJIBI JINYHOM 00pa30BaTeIbHOM
TpaekTopuu: BbIOOp Mpoduist 00ydeHHs B CTapIIel HIK0JIe WIH MPodheccrnoHalIbHOTO
00pa30BaTENBHOTO YUPEXKICHUS.
*  Osnaodenue Kkno4esbiMu KoMnemeHyuamuy: y1eoOHo-TI03HaBaTeIbHBIMU, HH()OPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH.

3agauu: OpHOW W3 BaKHEHIIMX 3aqad SBJSETCS MOJATOTOBKAa OOYYarOIIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY ’KM3HEHHOTO M MPO(eCCHOHATBHOr0 MmyTu. O0ydaronuecs A0JKHbl HAyYUThCS

CaMOCTOATENIbHO CTaBUTH IIEJIM U OMNPEICNSTh MyTH WX JOCTHUKEHUS, UCIOIb30BaTh NMPUOOPETEHHBIN B
IIIKOJIE OTIBIT B PeajbHOM KU3HU, 32 paMKaMH y4eOHOTo mpoliecca. XUMHUS KaK yueOHBINA MpeIMeT BHOCHT
CYIIIECTBEHHBIN BKJIaJ B BOCIIUTAHKUE M PA3BUTHE 00YUYAIOIIUXCS; OHA MPU3BaHA BOOPYKUTh UX OCHOBAMH
XUMHYECKUX 3HAHUH, HEOOXOAUMBIX ISl IOBCEAHEBHOW KU3HU, 3AT0KUTh PYHIAMEHT ISl JaTbHEHIIIeTo
COBEpIICHCTBOBAHHUS 3TUX 3HAHMM, a TaKKe CIocoOCTBOBaTH OE30MMACHOMY MOBEACHUIO B OKpPYKaroIen

cpeaec u 6epC)KHOMy OTHOIIICHHIO K Heil. Pa3BuTue m03HaBaTEIbHBIX HHTCPCCOB B IpOLECCEC

CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$I XHMHYSCKNX 3HAHWM W WCIOJIH30BaHHE Pa3IMYHBIX HCTOYHUKOB

I/IH(I)OpMaI_[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX. Bocnuranue Y6C)KILCHHOCTI/I B IO3UTHUBHOM poJin XUMHU B

KU3HHU COBPEMEHHOI'O 06HI€CTBa, HGO6XOHI/IMOCTI/I XUMHYCCKHU T'PaMOTHOI'O OTHOIICHHA K CBOCMY

3JI0POBBIO M OKPYKAIOIIEH cpelie.

O01mas xapakTepucTUKa OPraHu3anum yueOHoro npomecca



B coneprkanuu JaHHOTO Kypca IIpeICTaBIeHbl OCHOBOIIOIAraloIINe TEOPETUUECKNE CBEICHUS 110 XUMUH,
BKJIIOYAIOIIME H3YYEHUE COCTaBa M CTPOEHHUS BELIECTB, 3aBUCHUMOCTH HX CBOWCTB OT CTpPOEHUS,
HCCJIEIOBAaHUE 3aKOHOMEPHOCTEM XMMHUYECKHUX IPEBPALEHUI W MyTEH yNpaBiIeHUS HMU B LEIAX
IIOJIyYEeHHUsl BEIIECTB, MaTepuaioB, 3Hepruu. CoaepkaHue yd4eOHOro mpeaMera BKIHOYAeT CBEICHHS O
HEOpPraHMUYECKUX BEIIECTBAX, UX

CTPOGHMM M CBOMCTBaX, a TaKKe€ XMMUYECKHMX IIpolieccax, NPOTEKAOUMX B OKPYKAIOLIEM MHpE.
Haubonee cnoxubie meMeHTsl OyHIaMEHTAIBHOTO SApa COAEpKaHMs 00iero o0pa3oBaHus M0 XHUMHUH,
Takue, KaKk OCHOBBI OpPIaHWYECKOH M IPOMBIIUIEHHONW XHMMH, NEPEHECEHbl B IpOrpaMMy cpenHei
(monHoit) 001e00pa30BaTENbHON MIKOJIBL. TeopeTHUecKyr0 OCHOBY M3y4YCHHMS HEOPIaHUYECKOH XUMHH
COCTaBJIIET aTOMHO- MOJIEKYJISIpHOE yueHue, nepuoanmdeckuid 3akoH J[.M. MenzaeneeBa ¢ KpaTKumu
CBEJICHUSIMM O CTPOEHMH aTOMOB, BUJIaX XUMUYECKON CBA3H, 3aKOHOMEPHOCTSX MPOTEKAaHUH XUMUYECKHX
peaKkuid.

TexHosiorust 00yyeHusi:

Jlannast pabodast mporpaMma MOKET OBbITh PeaTu30BaHa MPU UCIOJIb30BAHUU TPATUITMOHHON TEXHOJIOTHI
oOyueHus1, a TaK)Ke JIIEMEHTOB JIPYTUX COBPEMEHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIA, IEPEOBBIX PopM
U METOJI0B 00YYEHMsI, TAKUX KaK IIPOOJIEMHBII METO/, pa3BUBaollee 00yuyeHUE, KOMIIbIOTEPHBIE
TEXHOJIOTUH, TECTOBBIA KOHTPOJIb 3HAHUH U JIp. B 3aBUCUMOCTHU OT CKIIOHHOCTEH, MOTpeOHOCTEH,
BO3MO>KHOCTEH U CITIOCOOHOCTEHN KaX/10r0 KOHKPETHOI'O Kjlacca B Mapaliesu.

DopMbI KOHTPOJIA:

JU1st OLleHKHU Y4eOHbIX JOCTHXKEHUH 00yUyaromuXcsi UCIOIb3yeTCs:
TEKYIIUI KOHTPOJIb B BUJIE TIPOBEPOUYHBIX PabOT U TECTOB;
TEMaTUYECKH KOHTPOJIb B BUJIE KOHTPOJBHBIX PadoT;
UTOTOBBIM KOHTPOJIb B BUJI€ KOHTPOJIbHOW PabOTHI U TECTA.
(bpoHTaIBHBII 0IPOC;

MHAMBUyalIbHAs paboTa y I0CKH;

WH/MBUyalIbHAs paboTa 110 KapToUKam;
muddepeHIpoBaHHas caMOCTOATeNbHAs paboTa;
nuddepeHpoBaHHas MPOBEpOUYHas padoT;

XUMHYECKUN TUKTAHT, TE€CTOBBIA KOHTPOJIb;
MpaKTUYECKHe paboThl;

KOHTPOJIbHBIE Pa0OTHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JINuyHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHus TOCTUTAIOTCS B
Xo7ie OOy4eHHs XUMHHM B €JUHCTBE Y4E€OHOH W BOCHHMTATEIBHOW JEATENILHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMA  POCCUHWCKUMHU  COLUMOKYJIBTYPHBIMHM M  JTyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B O0LIIECTBE MpaBUIaMH 1 HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT IIpOIieccaM CaMOIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ANN 00yJIarOIUXCA.

JIMYHOCTHBIE Pe3yJabTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMM U PACIIMPEHHE OIbITA JAESTEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HaCJle/IMI0, TOHUMaHMsI 3HAYeHHUs XMMHUYECKONH HayKu B KM3HHM COBPEMEHHOTO OO0IECTBa, CIOCOOHOCTH
BJIQJIETh JTOCTOBEpPHOM HH(pOpMalMed O TMepeloBbIX JOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMA:



IIPEICTABICHNS O COLUAIBHBIX HOPMAX M MPAaBWIAX MEXINYHOCTHBIX OTHOIICHHH B KOJIJICKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJE3HOH, Yy4eOHOHCCIIEI0BaTEIbCKOM,
TBOPYECKON U JPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JEATEIbHOCTU
IpU BBINOJHEHUN YUYEOHBIX, ITO3HABATEIbHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIEPUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMIJIEHHSI K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLECCE ATOU
yueOHOH JeATeNbHOCTH, TOTOBHOCTU OLIEHUBaThb CBOE IIOBEJEHHME U IOCTYNKH CBOMX TOBapuIled ¢
[IO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEACTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUSL:

MHPOBO33PEHUYECKHUE IIPEACTABICHUSA O BEIIECTBE M XMMHUYECKOM PEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABISAIOLIUE OCHOBY JUISl IIOHUMaHUS CYIIHOCTH HAy4HOH
KapTUHbl MHpa, NPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOABI, B3aMMOCBA3SIX
YyeJoBeKa C IPUPOIHON CPEIoi, O POIU XMMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYCHHE HOBBIX 3HAHUH MO0 XUMHH, HEOOXOAUMBIC
i OOBSICHEHUs HaONIONAaeMbIX IPOLECCOB U SIBICHUM, I103HaBaTEIbHOM, HMH(OPMAILMOHHOM U
YUTATENIbCKOM KYJIbTYphbl, B TOM YHCJE HABBIKOB CaMOCTOSATEIbHON pabOThl ¢ y4yeOHbIMU TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHI0O M TIO3HAHHWIO, JFOOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOM M HCCIENOBATENIbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha
310pOBbIil 00pa3 *U3HH, OCO3HAHUE IIOCIEACTBUN M HENpPUATUE BPEIHBIX MPHUBBIYEK (YHOTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTU COOJIOAECHUS MTPaBUII O€30M1aCHOCTH IpU 0OpalleHUH
C XUMUYECKUMHU BEIIECTBaMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

HHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO NMPpodeccuil u Tpya pa3aIuuyHOro poja, yBaXKeHue K Tpyay U
pe3ysibTaTaM TPyIOBOM IEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJBbHOM TPAaeKTOPUH MPOJOJIKEHHSI 00pa3oBaHUS C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,
YCIEIIHOM Mpo(ecCUOHATbHON JIEATENIbBHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTb
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU LieJIeco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3eMJile, OCHOBE
e€ CyIIeCTBOBaHMS, NMOHMMaHUE IIEHHOCTH 3/0pOBOr0 M 0e30macHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U TMCHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
coOmroieHHsT TpaBuJl 0€30I1acCHOrO MOBEACHMSI NMpH padOTe C BELIECTBAMHU, a TAKXKE B CHUTyalusX,
YIPOXKarLUX 3J0POBBIO U JKU3HU JIFOJEH;

CMOCOOHOCTH TMPHUMEHATh 3HAHUA, MOJIydaeMble NpPU HM3YYCHUU XUMHUH, IJI pEIIeHus 3a7ad,
CBA3AHHBIX C OKPYXKAIOIIEH IPUPOAHOW CPENOH, Ul IOBBILICHUS YPOBHS JKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUs TIJI0OANBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM W MyTed MX peleHUs MOCpPEACTBOM
METO/ZI0B XHMMHH, SKOJOTMYECKOI'O MBIIUICHHS, YMEHHsS PYKOBOJCTBOBAaTbCS WM B II03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yNbTAaTOB  BBIACNAIOT 3HAaYMMble Uil (DOPMHUPOBAHUS
MHPOBO33pEHHUs 00IleHayYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIIMII, TUNoTe3a, (akKT, cucTema, Mnpoiece,
HKCHEPUMEHT M JIPYroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX INpenMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUHM U3 ATUX MPEIMETOB (POpMUPOBATH MPEACTABICHHUE O LIEJIOCTHON HAayIHOMH
KapTMHE MHpa, W YHUBEpcaJbHble Yy4yeOHble JAeHCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE,
pEerylaTUBHbIE), KOTOpble ofecrneunBaroT (HOpPMHUpPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHO 1eTebHOCTH.



ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jlornueckue AeicTBHSA:

YMEHHSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS MPU OCBOCHUM 3HAHUI: pacKpbIBaTh
CMBICTT XUMHYECKHX TOHSATUH (BBLACHSATh MX XapaKTepHbIC NMPHU3HAKH, YCTAHABIMBATH B3aWMOCBSI3b C
JIPYTUMH TIOHSTHSIMH), WCIOJIb30BaTh TOHATHS i1 OOBSCHEHUS OTICIBbHBIX (DAKTOB W SIBJICHHM,
BBIOMpATh OCHOBAHUSI U KPUTEPUH ISl KIACCU(PUKAIUU XUMUUYECKUX BEIIECTB U XMMHYECKHUX PEaKIIHii,
YCTaHABIIMBATh MPUYUHHO-CJIEIICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4YECHHs, CTPOUTH JIOTMUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH ), IeaTh BEIBOJIBI M 3aKITIOYCHHUS,

yMEHUE NPUMEHSATH B TMPOIECCe TMO3HAHUS TOHATUSA (IPEAMETHBIE W METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yeMble B XUMUHU, TPEOOPa30BbIBAThH IIIUPOKO MPUMEHSIEMbIE
B XMMHH MOJEJbHbIE MMPEICTaBICHHS — XUMHUECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMUueckas Gopmysna u
YpaBHEHHE XUMHUYECKOW PEAKIMH — MpPU PEIICHHH Y4eOHO-TI03HABATENbHBIX 337134, ¢ Y4ETOM STHX
MOJICJIbHBIX TPEJCTaBICHUN BBISBISATh M XapaKTEPHU30BaTh CYLIECTBEHHbIC NPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKHUX pEaKLIMH, BBIBISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3YYaeMbIX MIPOLIECCaX U SBICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHE MCIIONIb30BaTh MOCTaBJICHHbIE BONPOCHl B Kaue€CTBE MHCTPYMEHTa IO3HAHMS, a TAaKKe B
KauecTBE OCHOBBI JJs1 (OPMUPOBAHMSI THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHre OmbITa 1O IUIAHUPOBAHWIO, OPTaHM3alMd W TPOBEICHHUIO YUYCHHUECKUX
HKCHEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOAOM TIIPOIECcCa, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, GopMynupoBaTh O0OOIIEHHs ¥ BBIBOABI 10 pe3yiabTaTaM MPOBEAEHHOTO OIbBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMYHBIX BHIIOB U (HOpM
MIPEJICTABJICHUS, TTOYy4aeMyI0 U3 PA3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
COJIep>KaHusl, CIpaBOYHbIE TT0coOUst, pecypchl VHTepHETa), KPUTUYECKH OLICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHATh pPA3IMYHbIE METOJbl W 3alpochl NpU IMOHCKE M O0TOOpe HHpopManuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIOJHEHHUS Y4YeOHBIX W TIO3HABATENBHBIX 3a7ad
OnpeAeNnéHHOro TUMA, MNpUOOpEeTeHHe OmblTa B OO0JNIACTH  HCMONB30BaHUS  HMH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJICHUE KYyJAbTYpOH AaKTUBHOTO WCIOJb30BAHUS Pa3THUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEJIbHO BbIOMpAaTh ONTUMAJIbHYIO (OpMY IpelcTaBiIeHUs] UHGOpMaLUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd  HECIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢GopMaMu
rpaduKu U UX KOMOMHAIUSMY;

YMEHHE HUCII0JIb30BaTh U aHAJIU3UPOBATH B MpoLiecce YUeOHOW U UCCIIEI0BATENbCKON AESITETbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SIICTBA M TPAHCIOpPTa HA COCTOSIHHME
OKPY’KaIOILEeH IPUPOJTHOHN CPEBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBHUS:

YMEHHUS 3aJlaBaTh BOIPOCH (B XOJ/i¢ JAMaiora W (Wu) JUCKYCCHH) TIO0 CYIIECTBY OOCYXIaeMou
TeMbI, (POPMYITHPOBATH CBOU MPEI0KEHUS OTHOCUTEIHHO BHITIOJHEHHSI MPEATIOKEHHOM 3a/1a4u;

YMEHHUS TIPEICTaBIATh IMOJTYYCHHBIE PE3YNbTaThl MMO3HABATEIHHOW JAEATETbHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 PEe3yIbTaTOB BBIMOIHEHUS XUMHUYECKOTO JKCIEpUMEHTa
(JtabopaTtopHOTO OMBITAa, JTAOOPATOPHOW pPabOTHI IO WCCIECIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

YMEHHUS y4yeOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOH ITO3HABATENBHOM W
UCCIIEIOBATENIbCKON JIESITEIbHOCTH MpPHU PELICHUH BO3HHUKAIOIIMX IMPOOJieM Ha OCHOBE y4éra OOIIMX
MHTEPECOB U COTJIACOBaHUS MO3UIUi (0oOCykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE MITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JECWCTBUN, OMpENEelIeHHe KPUTEPUEB IO OIEHKE KauecTBa BHIIOJHEHHOU
paboThI U ApyTHE).



PeryasiTuBHble yHHMBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

yMeHue

CaMOCTOATCIbHO OIIPCACIIATH oeiaun JACATCIIbHOCTH, IJIaHUPOBATD, OCYHICCTBJIATD,

KOHTPOJIMPOBaTh M TPHU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO JCSITEIBLHOCTH, BBHIOMpATh HambOoiee
s dhekTHBHBIE CIOCOOBI PENICHUs yU4eOHBIX M MO3HABATENLHBIX 337a4, CAMOCTOSITEIbHO COCTABIIATh WIIH
KOPPEKTHPOBATh MPEUIOKCHHBIN aJITOPUTM JCHCTBHIA MPH BBITOJHCHUH 3aaHHA ¢ YIETOM IOJIYUCHUS
HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSIX, OILEHUBATH COOTBETCTBHE
MOJIYYEHHOT0 pe3y/bTaTa 3asBICHHOW II€JIM, YMEHHE HCIIOJNb30BaTh W aHAJIM3HPOBATh KOHTEKCTHI,
npeyiaraeMbie B YCIIOBUY 3aaHHIA

HpeHMeTHBIe pe3yJbTaThbl

K koniy oOydenuss B 9 KJjacce MpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX IOHATHI: XUMUYECKUH BJIEMEHT,
aToOM, MOJIEKYJIa, HUOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBLHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peakius, XUMHUYECKass CBsA3b, TEIUIOBOM A(QPEKT peakiuu, MoJib, MOJSPHBII
00BEM,  pacTBOp,  DIEKTPOJMTHI,  HEAICKTPOIUTHI,  DIIEKTPOIUTHUECKAs
JTUCCOLIMAIINS, PEAKIIMU HOHHOTO 0OMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpATUMBIE pEAKIUHU, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbBIC
pEaKlMK, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCJIEHHWE U BOCCTaHOBJICHHE,
ajuiotponusi, amM@OTEpHOCTb, XHUMHYECKass CBsI3b (KOBaJCHTHas, WOHHAS,
MeTa/NInyecKas), KpUCTAJUIMYecKasi pemérka, KOppO3us METaJJIOB, CIUIABHI,
CKOpPOCTh XMMHUYECKON peakuuu, MpeaenpbHo gomyctumasi KoHmeHTpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX TOHSATUM U MPUMEHSThH
AT MOHATHS PU ONKUCAHUY BEIIECTB U UX MPEBPAILICHUMH;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBlieHHs (OpMyJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENATh BaJIGHTHOCTh M CTENEHb OKHUCJICHUS XWMHUYECKHUX OJJIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIACCy COEMWHEHUN 1o QopMysnaM, BHJ XWMHUYECKOW CBs3W (KOBaJieHTHa,
MOHHAs, META/NINYeCKas) B HEOPraHMYECKHUX COEOUHEHUSIX, 3aps] HOHA IO
XUMUYECKOU ¢opmysie, XapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
COCMHEHUMN, TUIT KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbIca llepuommueckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHWMAHHE: OMHCHIBATh M XapaKTEPU30BATh TAOIMUHYIO
dopmy Ilepmonnueckoit cUCTEMbl XUMHYECKUX 3JIEMEHTOB: pazindaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobdouHas noarpynmna (b-rpymnmna)y», mansie
U OoJIbIIME TIEPUOMABI, COOTHOCHUTH OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
MEePUOINYECKON TaONINIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsij sapa, oOIee YUCIO DJIEKTPOHOB U
pacrmpenesieHue UX 1o JICKTPOHHBIM CJIOSIM), OOBSICHITH 001IHe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUIN B MIpeeiax MajbiX MepHUoI0B
U TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHUS X aTOMOB;



KJIacCU(PUIIMPOBATh  XUMUYECKHE DJIEMEHTBhI, HEOPTaHWYECKHWE BEIIECTBA,
XUMUYECKUE peakiu (Mo YMCIY M COCTaBY YUYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
no TerioBoMy 3(P¢deKTy, Mo HU3MEHEHHIO CTEIEeHEW OKUCICHHS XUMHUYECKUX
3JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME U crelupUIECKue XUMUYECKUE CBOWMCTBA
IPOCTBIX W  CJIOXKHBIX  BEIIECTB, IMOATBEpPXKJIas OINHCAHWE IPUMEPAMHU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XMMUYCCKUX PEAKITUH;
COCTaBJIATh YPABHEHUS JJICKTPOJUTHUECKON NUCCOLMAIMU KHUCIIOT, IIeJIoued u
COJICH, TIOJIHBIE W COKpami¢HHBIC YpaBHEHUS pEakIuii HOHHOTO OOMEHa,
YpaBHEHUSI pEaKiii, MOATBEPKIAIOMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U
MEXTy BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaAKIU;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUSA XUMUYECKUX MIPEBPAIICHUN B PA3JIMUYHBIX YCIOBUSIX;
BBIUUCIISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEeHTa Mo (opMysie COEIUHEHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU
peakIuu;

coOyroaTh MpaBWja IOJb30BAHUS XHMHUYECKON MOCYI0M M Ja00paTOpHBIM
o0opyioBaHUEM, a TaKXe IpaBUJia OOpaIIeHUsI ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMA 110 BBIMOJHEHUIO J1aOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUI0 M COOMpPAaHMIO ra3000pa3HbIX BEHIECTB (aMMHMAKa M YIJIEKHUCIOTO
rasa);

MPOBOJUTh PEAKIIMH, MOATBEPKIAIOIIME KAadeCTBEHHBIM COCTAB Pa3IMYHbIX
BCILIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPUI-, OPOMUI-, HOJUI-, KapOOHAT-,
docdar-, cunukar-, cynbhar-, TUAPOKCUA-UOHBI, KATHOHHl AMMOHHS U HOHBI
M3YUYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPax HEOPTaHUYECKUX
BEILIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON JEATCIBHOCTU — aHaIU3 W
CHUHTE3, CpaBHEHHE, OOOOIIEHHWEe, CHUCTEMAaTH3allMi0, BBISBICHHE IPUYMHHO-
CJIEJICTBEHHBIX CBS3EU — JIJISI U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIU,
€CTeCTBEHHO-HAyUYHbIE METOJAbl TMO3HAHMUS — HAOMIOJCHUE, HW3MEpPEHHe,
MO/ICJIMPOBaHKE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH ).



OcHOBHOE co/Iep:KaHie MPOrpPaMMbI
(68 yacos, 2 yaca B HeJI€JII0)

IHoBTOpeHue u 0000meHne cBeAeHu 0 Kypcy 8 kiacca (5 yacos).
bunapaeie coenmuHenus. OKCHIBI COJeO0Opa3ylImue M HecoeoOpasyromme. [ UapOKCHIb:
OCHOBaHUs1, aM(OTEepHbIE TUIPOKCUIBI, KHCIOPOACOAepKalue KUcaoTel. CpenHue, KUciable, OCHOBHbBIE U
KOMILJIEKCHBIE COJIH.

O6006mmenre cBeaeHU 0 XMMHUYeCKUX peakiusx. Kiaccupukanus XUMHUYECKHX peakuui Mo
pa3IMYHBIM TpPU3HAKAM: COCTaBY W YHUCIY pPEarupyrommx u 00pa3ylolMXcs BEUIECTB, TEIJIOBOMY
s dekty, oOpaTUMOCTH, W3MEHEHHIO CTEIEHEW OKHCIEHHUS SJIEMEHTOB, O00pa3ymoIIMX pearupyroline
BEILIECTBA, arPeraTHOMY COCTOSTHUIO PEarupyroluX BEIIECTB, UCIIOIb30BAHUIO KaTaIU3aTopa.

[lonsiTe O CKOPOCTHM XUMHUYECKON peakuuu. DakTopbl, BIUSAIOIIME HA CKOPOCTh XUMHYECKHUX
peakuuii: MOpUpoJa  pEarupyrolIuxX  BEIIECTB, WX KOHIEHTpalus, TeMmreparypa, IUI0Iajb
CONPUKOCHOBEHUS, HAIIMUKE Kartaiu3aTopa. Karamnus.

JdemMoHcTpanuu
O3HaKkoOMJIEHUE C KOJUIEKIIUSIMU METaJUIOB U HEMETAJIJIOB.
O3HaKOMJIEHUE C KOJUIEKLIUSIMU OKCU0B, KUCIIOT U COJIEH.
3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKLMK OT IPUPOAbl PEarupyrolIuX BEIIECTB.
3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKUU OT KOHIEHTPALIMHY Pearupyrolinx BEeIECTB.
3aBUCUMOCTh CKOPOCTHM XHMHYECKOW pPEAKUUU OT IUIOMIAJM CONPUKOCHOBEHMS PEarnpyroliux
BELIECTB ((«KUIISALIUI CII0M»).

e 3aBUCUMOCTb CKOPOCTU XMMHUYECKOH PEAKIUU OT TEMIIEPATYPbl PEArUPYIOLIUX BEIIECTB.

JlabGopaTopHbie ONBITHI

* B3auMojericTBue aMMHuaka u XJIOpOBOAOPOA.

* Peakuus HeMTpaM3aLuu.

* HaGbmonenue TerioBoro 3gpdexra peakiiuy HeHTpaIu3aum.

* BzaumopeiictBre cepHoil KUCIOTHI ¢ okcuaom meau(Il).

* Paznokenne nmepokcuia BOAOPO/Ia € MOMOIIBIO KaTaas3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaklUuHu OT MPUPOIbl PEarupyrolInuX BELIECTB Ha MpUMEpE
B3aUMOJICHCTBUSI PAaCTBOPOB THOCYJh(aTa HATpUs U XJopujaa Oapus, THOCYIb(aTa HATPUS U COJSTHON
KHUCJIOTBI.

* 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIMu OT MPHUPOIbl METAJIJIOB MIPU UX B3aUMOJCHCTBUU C
COJISTHOM KUCJIOTOM.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKIMyd OT MPUPOJLI KUCIOT MPU MX B3aUMOJEHCTBUH C
KEJIEe30M.

* 3aBUCHMOCTh CKOPOCTH XMMHYECKON peaKIui OT TEMIIEPaTypHI.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKON peaKIIMi OT KOHLIEHTPALUH.

* 3aBHCHMOCTh CKOPOCTH XHMHYECKOUN PEaKIIUH OT TIJIOMIAIH COTIPUKOCHOBEHHS Pearupyromnx
BEILIECTB.

* 3aBHCHUMOCTh CKOPOCTH XMMHYECKOM PEaKIuu OT KaTaIn3aTopa.

XuMHYecKHe peakii B PACTBOPaX 3J1eKTPoanToB ( 10 yacos)

[TonsiTie 00 SIMEKTPONMTUUECCKOW TUCCOIHUAIMN. DJIEKTPOIUTHI U HEIJIEKTPOJUTHL. MeXaHu3Mm
JUCCOIIMAIMN  3JEKTPOJIUTOB € pA3IMYHBIM  XapakTepoM cBs3U. CTEneHb 3JIEKTPOIUTUYECKOU
nuccoraruu. CUIbHBIE B CITa0bIe AJICKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKON auccormanuu. Kinaccudukaius HOHOB U UX
cBoiicTBa. KHCIIOTBI, OCHOBAHUS M COJIM KaK AJIEKTPOJuThI. VX Kiaccudukanus u quccoruausi.



OO0mue XUMHUYECKHE CBOWMCTBA KHUCIIOT: MU3MEHEHHE OKPACKH WHIMKATOPOB, B3aWMOJCHCTBUE C
METaJUIaMH, OKCHUJAaMHU U TUIPOKCHUAAMH METAIOB M COJIIMH. MOJEKyIspHble U HMOHHbIE (IIOJIHBIE U
COKpallI¢HHbIC) YpaBHEHHS peakiuid. XUMHUYECKUHW CMBICI COKpAlI¢HHBIX YypaBHEHHH. Y CJIOBUS
MPOTEKAHUS PEaKIM MEXY SJEKTPOIIUTAMHU J10 KOHIA. PsAl akTUBHOCTU METAJLIOB.

OO01mure XUMHUYeCKUe CBOMCTBA IIEI0Ye: B3aUMOJICHCTBUE C KUCIOTAaMH, OKCUIaMH HEMETAIJIOB,
comsimu. OOmIMEe XMMHYECKHUE CBOWCTBA HEPACTBOPHMBIX OCHOBAHUMW: B3aUMOJCUCTBHE C KHCIOTAMH,
pa3iioKEeHUE NPU HarpeBaHUU.

OO0me XMMHUYECKHME CBOWCTBA CPEIHUX COJICH: B3aMMOJECUCTBUE C KHCIOTaMH, UIEJI0YaMH,
COJIIMM U MeTaJlllaMu. B3aumMo1elicTBUE KUCIBIX COJIEH CO IIET0YaMH.

I'unponu3 kak 0OMEHHOE B3aMMOJICHCTBHE COJIel C BOJOW. [ MAPOIIHM3 COIM CHIIBHOTO OCHOBAHHUS
U cnaboi KucioTel. ['uaponus conu cinaboro OCHOBaHUS U CUIIBHOM KHUCIOTHI. BogopogHblii moka3aTenb
(pH).

CBoiicTBa KHCIOT, OCHOBAaHHW, OKCHJOB M COJIEH B CBETE TEOPHUM DIIEKTPOIUTHUYECKOM
JUCCOIIMAIIMY U TIPEJICTABIICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

JdemoHcTpaumuu
e licnpiTanue BemecTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJAHOCTb.
e 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHLIEHTPAIUH.
e J[BM>KEHHME OKPALLIEHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.
e OmnpeneneHue xapakTepa cpebl B pacTBOpax CoJyeil.

JlabGopaTropHbie ONBITHI

* Jlucconmanus cnadbiX 3JIEKTPOJIUTOB HAa MPUMEPE YKCYCHOU KUCIIOTHI.

* I3MeHeHne OKpacKu MHAMKATOPOB B KUCIOTHOM CpeJie.

* Peakuust HeTpanu3anuu pacTBOpa MEIOUN PA3TUIHBIMU KUCIOTAMH.

* [Tonyuenue runpoxcuaa meau(ll) u ero B3aumoaericTBre C pa3TUYHBIMU KUCIOTaAMHU.
* BzaumoseiicTBue cliIbHBIX KUCIOT ¢ okcuoM meau(1l).

* B3aumojeiicTBre KUCIOT ¢ METaNIaMH.

» KadecTBeHHas peakiusi Ha KapOOHAT-HOH.

* [lonyueHue cTyaAHsI KDEMHUEBOU KUCIIOTHI.

» KadecTBenHas peakius Ha XJIOPU/I- WK CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOYHOM Cpefie.

* B3auMoercTBrEe MIEN0YEH C YIIEKUCIIBIM ra30M.

» KayecTBeHHas peakuysi Ha KATHOH aMMOHHMS.

* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* BzaumoseiicTBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenne runpoxcuaa xenesa(Ill).

* B3aumoneiictBue xenesa ¢ pactBopoMm cyibpata meau(ll).

IIpakTHyeckune padoThl

1. PemieHne sKkCiepUMEHTANIBHBIX 33124 110 TEME «DNEKTPOIUTUYECKAS TUCCOLUALIUS.

Hemertayuibl 1 UX coequnenus (25 yacon)

CtpoeHue aToMOB HEMETAUIOB U UX T[IOJOKEHHE B NEPUOJUYECKONM cucteme. Psp
AIEKTPOOTpHUIIaTEIbHOCTU. KpucTaminueckue peméTkn HEMETAIIIOB — MPOCTHIX BerecTB. dusnueckue
cBoiicTBa  HemerayuioB. OOmMe  XUMHUYECKHE  CBONCTBA  HEMETAIIOB:  OKUCIUTENbHBIE U
BOCCTAHOBHUTEJIbHBIE.

["asorensl, cTpoeHnE UX aTOMOB M MOJEKYI. PU3HMUECKUE U XMMUYECKHE CBOMCTBA TaJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT WX IOJOXKEHHUS B MEPHUOIUUECKON
cucteMe. Haxoxx/ieHre rajJjoreHoB B MPUPOJIE U UX MoJydeHue. buonornueckoe 3HaueHUe U MPUMEHEHUE
TaJIOTCHOB.

["anoreHoBOOPO/IBI 1 COOTBETCTBYIOIINE UM KUCIIOTHI: IIJIABUKOBAs, COJIsTHASI, OPOMOBOIOPOIHAS,
noJoBofopoaHas. ["anorennibl. KauecTBeHHBIE peakiiuy Ha TaJIOreHU1-MOHbI. [[puMeHenne coeqnHeHni
raJoreHoB.

Ob6mas xapakrepuctuka 3iemMeHTOB VIA-rpynmel. Cepa B mnpupoge U €€ MOJydeHHE.
AnnoTpornHbie MOAU(UKAIINK Cephl U MX CBOMCTBA. XUMUYECKHE CBOWCTBA Cephl U € MpUMEHEHHE.

CepoBofOpO: CTpOEHWE MOJEKYIbl, (U3WYECKHe W XUMHUYECKHE CBOWCTBA, TOJNYy4YCHHE |
3naueHue. CepoBoopoanas kucinota. Cynbuabl u ux 3HadeHue. JIroMuHODOPEIL.

Oxkcupa cepri(1V), cepancras kucnora, cynbputhl. KauecTBeHHast peakiius Ha CyJIb(QUT-HOH.



Oxcup cepoi(VI), cepHas kucnora, cyabdatsl. Kpucramioruaparsl.

CepHasi KUCIIOTa KakK CHJIBHBIM ayieKTponutT. CBOHCTBa pa30aBIEHHOW CEpHOM KHCIOTHI Kak
TUIIMYHOW KHCIIOTBI: B3aUMOJEWCTBHE C METAJUIaMH, OCHOBHBIMM M aM(OTEPHBIMH OKCHIAMH,
OCHOBAHHUSIMHU M aM(OTEPHBIMH THJIPOKCHAaMU, colisiMu. KauecTBeHHas peakius Ha Cylnb(aT-uoH.

OOmast XapakTepuCcTUKa 3J1eMEHTOB VA-Tpynnbl. A30T, CTPOEHHME €ro aToMa U MOJEKYIIbI.
du3nyecKue U XMMUUECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €r0 OMOJIOTUYECKAS POJIb.

AMMMaK, CTpOCHHE MOJIEKYJIbI U (pU3UYEcKUe CBOMCTBA. AMMUAayHas BOJa, HAIATBIPHBIM CIMPT,
ruapar ammuaka. JlOHOpHO-aKLENTOPHBII MEXaHW3M OO0Opa30BaHMUS CBSI3U B KAaTHOHE aMMOHMSL.
BoccranoBurenbsHble cBoMicTBa ammuaka. Cosin aMMOHHMS 1 UX IIpuMeHeHne. KadecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuzpl azoTa: HecoseoOpasyrole M KHUCIOTHbIE. A30THUCTasi KUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ I0JydyeHne 1 cBorcrea. Hurparsl.

®docdop, crpoerune aroma u aorponus. Dochunsl. Pochun. Oxcun pochopa(V) u dochopnas
(oprodochopnas) kuciora. Pocdarel.

OOmas xapakTepucTuka 31eMeHTOB I[VA-rpymnmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBIX
BELIECTB U COECIMHEHUN B 3aBUCUMOCTHU OT IOJIO)KEHUSI 3JIEMEHTOB B IIEPUOJUYECKON cUCTEME. YTIEPOA.
AnnorponHsle Moau(UKanuu: anMa3s, rpagur. AMopdHBIH yriepon: caxka, aKTUBUPOBAHHBIN Yroib.
Ancopbuus. Xumuueckue cBoiicTBa yriepoja. KokcoXMMHUYeckoe MPOM3BOACTBO U €ro IPOAYKIIHS.
KapOupr.

Oxkcun yrinepona(Il): crpoenue Mosexyinbl, mnojgydenwe u cBoiictBa. Oxcun yraepoma(IV):
CTPOEHHUE MOJIEKYJIbI, ITOJIyYeHHE U CBOWCTBA. YTojbHast KucioTa. CoiM yroibHOM KUCIOTHI: KapOOHATHI
U TuIpokapOoHaTel. TexHuyeckas v MUIEeBas coaa.

Oprannyeckast XuMus. YTJI€BOIOPOABI.

MeraHn, 3TaH ¥ IpOIaH Kak MpeaeabHble (HACHILEHHBIE) YIIE€BOAOPOAbl. DTUIIEH U alleTUJIEH KaK
HenpeaenbHble  (HEHAchIIeHHbIe) yrieBogopoabl. CrpykTypHble ¢opmyisl BemiectB. [opeHue
YII€BOA0pOAOB. Peakuuu neruipupoBaHusi NpeAeabHbIX yIIIEBOJOPOIOB.

Cnuptel. OTUJIOBBI CHHPT, €ro IOJy4YeHHE, IpPUMEHEHHEe U (U3NOJIOTHYECKOE JACHUCTBUE.
TpéxaToMHBIN CIUPT MIMLEPHH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenue aroma U HaxoxkieHue B npupoge. Cwimnuisl u cwiad. CBOHCTBA KPEMHHUS.
Oxcup kpemuusi(IV). Kpemuuesas kuciora u €€ counu.

ITponsBoacTBo crekna M HeMmeHTa. IIpoayKius CHIMKAaTHOM NPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMmuKa, hapdop, pasHc. OnTuyeckoe BOIOKHO.

Hemerannsl B npupone. dpakiuoHHas NEperoHKa >KUAKOTO BO3/AyXa KakK CIOCO0 IMOTyYeHMS
KHCII0po/1a, a30Ta u aprosa. [lomyuenue gpocdopa, kpemHus, Xxjaopa, 1oaa. IAEKTPOIU3 PaCTBOPOB.

[TosryueHne CEpHOM KUCIIOTBI: ChIPbE, XMMHU3M, TEXHOJOTUYECKAs! CXEMa, METOJ KUIILIETO CIIOs,
NPUHLMIIBL TEIJIO0OMEHa, NMPOTUBOTOKA M LUpKyasuuu. OneyMm. IIpom3BoicTBO ammuaka: ChIpbE,
XMMH3M, TEXHOJIOTHYECKAs CXEMa.

JdemMoHcTpanuu
Komtekuust HeMeTamos.
Monenu KpUCTaNINYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €T0 PabOTHI.
I'openne HeMeTalI0B — MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOrO yIIIsl.
OO6pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.
BzanmoeiicTBIEe TAJIOTEHOB C METAIJIaMH.
BriTecHenue xjiopa 6poMoM WM HOJA U3 PaCTBOPOB UX COJIEH.
Komneknust mpupoIHbIX COEAMHEHUH XJIOPA.
B3anmoneiicTBre cepbl ¢ METaIAMH.
I'openue cepbl B KUCIOPOJE.
Komnexmus cynbuaHbIX pyl.
KavecTBeHHast peakiyst Ha Cylb(UI-HOH.
ObeciBeunBaHNe OKPALICHHBIX TKAHEH CEPHUCTHIM Ia30M.
B3auMozeincTBre KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMIBIO.
OOyrnuBaHKue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.
Huarpamma «CocTaB Bo3gyXxay.



Buneodparmentst u cnaiiansl «Ituubu 6azapbi».

[Tony4yenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.

Paznoxenue buxpomara aMMOHHS.

B3anMozeincTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

I'openue u€pHoro nopoxa.

PasnoskeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOIO YroOJIbKa.

OO6pa3siel mpUpoaHBIX coequHenuit hocdopa.

e [T'openue pocdopa Ha BO3yXe U B KUCIOPOJIE.

e [lomydenue 6enoro ¢pochopa v UCIIBITAHUE €TI0 CBOKCTB.

e Komneknus «O0pasibl IPUPOAHBIX COSAUHEHHUH yriepoaay.

e [loprper H. [I. 3enmmuckoro. Iloromenne pacTBOPEHHBIX BEIIECTB WIH I'a30B aKTHBUPOBAaHHBIM

YTJIEM.

e  VYCTpOHCTBO MPOTHUBOTrasa.

e Mopaenu MOJIEKyJI METaHa, ITaHa, YTHJICHA U ALlCTUIICHA.

e BzaumopeiicTBue 3TuieHa ¢ OpOMHOM BOJON M pacTBOPOM II€PMAHraHaTa Kajus.
OO0u1re XMMUYeCKHe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakuiyss HA MHOTOAaTOMHBIE CITUPTHI.

Komnexnus «O0pasibl NPUPOAHBIX COSAUHEHUH KPEMHHUS».

Konnekuus crekia, KEpaMUKH, IEMEHTA U U3JI€JIUH U3 HUX.

Kosneknus npoayKuyy CHUIMKaTHOM MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipon3BoicTBO CTEKIIA U [IEMEHTAY.
Komnekuus «IIpupoaHpie COeTMHEHNS] HEMETAIIIIOB).

Buneodparmentst u crnaiiapl «@pakiiuoHHas IEPETOHKA KHUIKOTO BO3TyXay.
Buneopparmentst  u  cmaiinet  «[lomydenme  Bomopoma,  KHCIOpPOAa M TAJIOTCHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mogenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTBI.

Mopenb Kunsimero cios.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI».
Buneodparments! u cnaiast «I[Ipon3BoacTBO aMMHaKa.

Komnexkuust «Coipb€ A1 MONTy4EHUSI CEPHOM KUCIOTBI».

JlaGopaTopHbie ONbITHI

* PacniosHaBaHue rajgoreHu-uoHOB.

* KauecTBeHHbIe peakiiuu Ha Cylb(aT-nOHbI.

» KauecTBeHHas peakuysi Ha KATHOH AMMOHUS.

* XMMHYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK 3JEKTPOJIUTA.

» KauectBeHHbIe peakiuu Ha (ocdar-1oH.

* [IonmydyeHne u CBOKCTBA YIOJbHON KHCIIOTHI.

» KayecTBeHHas peakiys Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro ra3a 4epe3 pacTBOp CUIMKATa HATPUSI.
IIpakTnyeckune padoTsl

2. V3yueHne CBOWCTB COJISTHOM KHCIIOTHI.

3. 3y4yeHune CBOMCTB CEpHOM KHCIIOTHI.

4. [TonydyeHre aMMuaKa U U3y4e€HUE ero CBONCTB.

5. Ilonydenue yraekucnoro rasa. KagyectBenHast peakiust Ha KapOOHAT-HOHBI.

Metayuibl M X coequHenus (16 yacoB)

[TonoxkeHne MeTaIoB B MEPUOAUYECKON cucTeMe Xxumuuyeckux snemeHToB [l. 1. Menpaeneena,
CTPOEHHUE aTOMOB M KPUCTAJUIOB METAJUIOB. MeTalinyeckasi CBSI3b U METaNIMYeCcKasi KpUcTajuindecKas
pemérka. Ou3nyeckue CBONCTBAa METAIUIOB: JJIEKTPO- M TEIIOMPOBOJHOCTD, OTPaXKaroIiasi CIOCOOHOCTD,
MJIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIIBL.

Mertasuibl Kak BOCCTAHOBHUTEIN. DJIEKTPOXUMUYECKHUN s/l HANPSKEHUM. B3aumonelicTBue MeTamioB
C HEMETaJJIaMH, OKCUJIaMU, KUCJIIOTaMH, COJIAMH. AJTFOMUHOTEPMHUSI.



OOmiast xapakTepucTuka 31eMeHTOB |A-rpynmbl. OKCHIBI ¥ TUAPOKCHUIBI HIETOYHBIX METAJJIOB, UX
II0JIy4Y€HHUE, CBOICTBA, IPUMEHEHNE. BaykHelIMe CoaM IEI0OUYHbIX METAJUIOB, UX 3HAUYEHUE B NIPUPOAE U
YKU3HH YEJI0BEKA.

OOmas xapakrepuctuka 31eMeHTOB |lIA-rpynmel. OKCHABI U THAPOKCHABI IIETOYHO3EMETbHBIX
METaJUIOB, X MOJYy4YEHHE, CBOWCTBA U NMPUMEHEHHE. BaxkHeiue con 1EeI04YH03EMEeNIbHBIX METaIOB,
UX 3HaYCHHE B MPUPOJIE U KU3HH yesoBeka. KapOoHAThI U THApOKapOOHATHI KaIbLIUS.

Bpemennas u mnoctosHHas >KECTKOCTh BOJAbl. CHocoObl yCTpaHEHUS BpPEMEHHOM KECTKOCTH.
Crioco0sl ycTpaHEHUS TTOCTOSIHHON KECTKOCTH.

CoenuHeHus alOMUHUSA B IpUpojie. XUMHUYECKHe CBOMcTBa amoMuHUSI. OCOOEHHOCTH OKCHAA U
THIPOKCHIA QITIOMHUHHS Kak aM(OTepHBIX COCJAMHCHUN. BakHeWmme coin alioMUHES (XJIOpHU],
cynbdar).

OcobenHoctu cTpoeHus atoma xenesa. JKenezo B mpupoae. Baxneiimue pynasl xenesa. [lonydenue
gyryHa U cramud. Oxkcuasl u runpokcuasl sxeneza(ll) u (III). Comum xenesa(ll) m (III). O6Hapyx)eHue
KAaTHOHOB JK€JIe€3a B pacTBOpPE. 3HaUEHHUE COEIMHEHNUN XKele3a.

Kopposus razosas (xumuueckasi) ¥ JIEKTpOXUMUYECKasi. 3allliTa METaNIOB OT KOppo3uu. MeTrauisl
B npupoxe. llomarne o wmerasmypruu. Yé€pHas u 1nBerHas wMmertauryprusa.  [Iupomeramryprus,
TUIPOMETAUTYprusi, anekTpomeTtamtyprud. JomenHsii mnpornecc. IlepepaboTka uvyryHa B cTajb.
DNEKTPOJIN3 PacIIaBOB.

JdeMoHcTpamun

B3anmopeiicTBre HATpUs, TUTHS U KAJIBLIUS C BOJOM.

I'openune HaTpus, Mar"us U xeue3a B KUCIOPOJE.

Bcenbika TepMUTHON cMeECH.

B3anMopeiicTBre cMecH MOPOLIKOB CEPBI U JKeje3a, IUHKA U CEpPBI.
B3auMozeiicTBrue altOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3auMmopeiicTBue xene3a u MEAU C XJIOPOM.

B3aumopeiictBue Meau € KOHLUEHTPUPOBAHHOW CEPHOM KHMCIOTOM UM a30THOW KHUCIOTOM
(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

Oxpacka m1aMeHu COEMHEHUSIMHU 1ET0YHbIX METAJJIOB.

Okpacka mi1aMeH! COEUHEHUAMH 1EJI0UYHO3EMENbHBIX METAJIJIOB.

T"amenue u3BecTH BOOOM.

[Tonyyenue KECTKON BOABI B3aUMOJECHCTBUEM YITICKUCIIOTO T'a3a C U3BECTKOBOM BOJIOM.

YcrpaHeHne BpeMeHHOM KECTKOCTH KUIISTYEHUEM U TOOABIEHUEM COJIBI.
YcTpaHeHHe NOCTOSHHON KECTKOCTU 100aBICHUEM COJIbI.

WoHuUTHI ¥ IpUHIMT UX AeHCTBUS (BUACO(PArMEHT).

Kosekuust npupoHbIX COCTUHEHUN ATFOMUHUSL.

Buneodparments! u cnaiasl «OKCHT aTFOMUHUS U €70 MOAU(DUKAITII.

[Tonyuenne ampoTepHOro rUAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €T0 CBOWCTB.

Komnexkuust «XumMuueckne NCTOUHUKU TOKa.

Pe3ynbTarhl AIUTENBHOTO HKCHEPUMEHTAa IO H3YYEHHMIO KOPPO3MHM CTajbHBIX M3AEIUN B

3aBUCUMOCTH OT YCJIOBHM MPOLECCOB.

Boccranosnenue menu u3 oxkcuaa meau(Il) Bogopogom.

Buneodparments! u cnaiasl «IIpon3BoaCcTBO UyTryHa U CTATH».

Buneodparments! u cnaiasl «3aemus U3 4yryHa v cTaim.

Buneodparments! u cnaiiast «I[Ipon3BoicTBO aMtOMUHUS.

JlabGopaTropHbie ONBITHI
* B3aumoneiictBue xene3a ¢ pactBopoMm cynbparta meau(Il).

* [TomyyeHne U3BECTKOBOM BOABI U OTBITHI C HEM.

* [Tonyuenne ruapokcuios xemneza(ll) u (111).

» KauecTBeHHbIEe peakiuu Ha KaTHOHBI Kele3a.

IIpakTnyeckune padoTsl
6. XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS.

7. Perienne sKCcriepUMEHTAIbHBIX 3a4a4 110 TeMe «MeTamisy.



XuMHuA ¥ OKpYysKaowas cpeaa (2 yaca)

Crpoenue 3emiu: sIpo, MaHTHs, 3eMHas Kopa, JuTtocdepa, ruapochepa, atmochepa. XuMUIECKUHA
coctaB 3emnu. [opHble mnopoael. Munepanbl. Pynel. Ocanounsle ropsbele noponbl. llonesHsie
HCKOIIacMBbIE.

VICTOYHMKM XWMHYECKOTO 3arpsi3HEHHs] OKpyKaromed cpenapl. [oOanbHbIE 3KOJOTHYECKHUE
IpoOJeMbl YelIOBEUeCTBa: HapylleHHEe OHOreOXMMMUYECKHMX KPYrOBOPOTOB XMMHUYECKHMX 3JIEMEHTOB,
MOTEIJIEHUE KJIMMaTa, KUCIOTHbIE JOXKAU U p. O30HOBBIE AbIPbl. MeEXIyHApOIHOE COTPYJHUYECTBO B
00J1aCcTH OXpaHbl OKPYKAIOLIEH cpelibl 0T XMMUYECKOT'0 3arpsi3HeHUS. «3eIEHast XUMU».

JdemMoHcTpanuu

e BuneodparmeHntsl u ciaitapl «CTpoeHne 3eMiId B €€ XUMUYECKHI COCTaBy.

Kosneknus MUHEPaIoOB ¥ TOPHBIX IIOPOA.
Komnexnus «Pyasl MeTamioBy.
Buneodparmentst u cnaiiibl «l 106ambHbIE 9KOIOTHYECKHE TPOOIEMBI YEI0OBEUECTBAY.
BuneodparmeHTs! 1 ciaiiibl O CTENEHH 3KOJIOTMYECKON YUCTOTHI TOBApA.
JlaGopaTopHbIe ONBITHI
* M3yyenue rpanura.
* I3ydyeHne MapKUpPOBOK Pa3JIMYHBIX BUJIOB IIPOMBIIIIEHHBIX U ITPOIOBOJILCTBEHHBIX TOBAPOB.

O000menne 3HaHUH 10 XHMHH KypPCca OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (7 4acoB)

CrtpoeHne aToMa B COOTBETCTBHHM C TMOJOXCHHEM XHMHUYECKOTO DJEMEHTa B MEPHOJUYECKON
cucreme. CTpoeHHE BeIeCTBA: XUMHUYECKasl CBSA3b M KpUCTAJUINYECKAs pelléTka. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX JJIEMEHTAMHU TIPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OJIATOPOAHBIX Ta30B) OT
IIOJIOKEHMSI 3JIEMEHTOB B NMEPHOAMUYECKON cucTeMe. THUIOIOrusi HeOpraHMUeCKUX BELIECTB, pa3/ieieHue
UX Ha Kiaccel U rpymmsl. [IpencraBureny.

[Ipu3Haku M yciaOBUS NPOTEKAHUS XUMMUYECKUX peakiuil. THUIosorus XMMHUYECKMX peakiuid 1o
pa3NMYHBIM NpU3HaKaM. Peakiun noHHOTO 0OMeHa. OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC PEaKITUH.
XUMHUYECKHEe CBOWCTBA IMPOCTHIX BEIIECTB. XapaKTEpPHbIE XWMHUYECKHUE CBOMCTBA COJICOOPA3YIOLINX
OKCHJIOB,  THJPOKCHIOB  (OCHOBaHMW,  KHCIOPOJACOJAEPKANIMX  KUCIOT W aM(OTepHBIX
TUAPOKCHJIOB), CONEH

Pe3epBHoe Bpems (34.)

Y4e0HO — TEMATHYECKHH IJIAH

Ne n/m Hassanue pasnena, TeMbl Komuectso yacos
1. [ToBTOpeHue u 06001IeHNE CBEIEHUH TIO KypCy 8 Kiiacca 5
2. XVMMHYECKUE pEeaKliy B PACTBOPAX HJIEKTPOJIUTOB 10
3. Hemeraisl M MX COSTUHEHHSI 25
4, MeTaiuisl ¥ UX COSTUHEHUS 16
5. XuMHs U OKpYy’Karollas cpesa 2
6. O06o0011eHne 3HaHUH IO XUMUU Kypca OCHOBHOM IIIKOJIBI. 7
[TonroroBka kK OCHOBHOMY rOCYJapCTBEHHOMY 3K3aMEHY
7. Pe3epBHOE Bpems 3
Hroro: 68




KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

Ne Tema ypoka [Jarta npoBenenust
ypoOKa

IlIo niany | Ilo ¢akry

IToBTOpeHue u 0000MIeHNe cBeleHUI 0 Kypcey 8 kiacca. Xumunuyeckue peakuu (S 4)

1 Wuctpykrax no Th npu padote B kabuHeTe XUMUHU.
Krnaccudukanus HeoOpraHm4eCKUxX BEMIECTB U UX HOMEHKJIATYP

2-3 Krnaccudukanusa XuMHUECKUX peaklUi M0 pa3TUYHbIM OCHOBaHUIM
(24.)

4-5 [ToHsTHE O CKOPOCTH XUMHUYECKOM peakiuu. Karamms (2 4.)
Bxoouas xkp

XuMHYecKue peakunu B pactpopax (10 1)

6 DnekrponuTrdeckas aucconmanys (1 9.)

7 OCHOBHBIE TIOJIOXKEHUS TEOPUU AIEKTPOTUTUUECKOMN TUCCOLUALINH
(TO) (1u4)

8 XUMUYECKHE CBOMCTBA KUCIOT KaK 3JEKTPOIAUTOB (1 4.)

9-10 XUMUYEeCKHE CBOMCTBA OCHOBAHUH KaK AJIEKTPOIUTOB ( 2 4.)

11 XUMUYeCcKre CBOMCTBA colieil Kak AneKTponuToB (1 4.)

12 [Tonsitue o rugponuze coneit (1 4.)

13 Ipaxmuueckas paboma 1. Pemienne 3KCIIEPUMEHTAIBHBIX 33724 10
TeMe «DIIeKTpoIuTHIecKas nuccounanus» (1 4.)

14 O06001IeHre 1 cucTeMaTU3aIKs 3HaHUN 110 TeMe «XUMHUYECKUE
peaxiuy B pacTBOPax 3MEKTPoIuToBy ( 1 4.)

15 Konmponvnas paboma 1 1no teme «XUMHYECKHE PEAKIUU B

pacTBopax deKTponuToB» (1 4.)

HemeTtanabl 1 ux coequHeHus (25 1)

16 O6mas xapakreprcTuka HemMeTamoB (1 4.)

17 O6mas xapakrepucTuka 31eMeHToB VIIA-rpynnsl — rajgoreHos
(14.)

18 Coenunenus ranoreHoB ( 1 4.)

19 Ilpakmuueckas paboma 2. VI3ydeHre CBOMCTB COJITHON KHCIIOTHI
(14.)

20 O6mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl —xXanbKOTreHOB.
Cepa(14.)

21 CepoBogopon u cyabduas (1 4.)

22 Kucnoponnsle coennaenus cepsl (1 4.)

23 Ilpakmuueckas paboma 3. VI3ydeHne CBOMCTB CEPHON KHCIIOTHI
(14.)

24 OO6m1as xapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB VA-rpynmbl. A30T
(14)

25 Awmmmak. Comm ammonwus (1 4.)

26 Ilpakmuueckas paboma 4. IlonydueHne aMMraKa u U3y4eHUE €ro
cBoiicTB (1 4.)

27 Kucnoponusie coennnenus azora (1 4.)

28 ®doctop u ero coequaenus ( 1 4.)

29 O6mas xapakrepuctuka 3aemMeHToB IVA- rpynnel. Yraepon (1 4.)




30-31 Kucnoponnsie coenunenus yriepona (2 4.)

32 Ipaxmuueckas paboma 5. Ilonydenune yriekucioro raza u u3ydeHue
ero cBoMcTB (1 u.)

33 VYrnesomopozst (1 4.)

34 Kucnoponcoaepxaiue oprannyeckue coequnenus ( 1 4.)

35 Kpemuuii u ero coenuuenus (1 4.)

36 CunukaTtHasi pOMBIIUIEHHOCTH (1 4.)

37 [Tonygenue nHemeramios (1 4.)

38 [Tony4yenne BaXHEHIINX XUMUYECKHX COSAMHEHUH HEMETAJIOB
(14)

39 O606mienne o Teme «Hemeramuiel u ux coeguaeHus» (1 4.)

40 Koumponvnas paboma 2 no teme «Hemetanibl 1 uX coeTUHEHUS (

1 4)
MeraJjuibl 1 ux coequnenus (16 )
41 O6mas xapakrepuctuka metauioB (1 4.)
42 Xumudeckue coiicTBa MeTayioB (1 u.)

43-44 O6mas xapakrepucTtuka 3aemeHToB |A-rpynmsl ( 2 4.)

45-46 O6mas xapakrepuctuka ||A-rpynmesi ( 2 4.)

47 XKéctrkocTh BoJbI M ciocoObI €€ ycrpanenus (1 4.)

48 Ipaxmuueckas paboma 6. JKECTKOCTh BOJBI U CLIOCOOBI €€
yctpaHeHus (1 4.)

49 Anromunuii u ero coenuuenus (1 4.)

50-51 XKeneszo u ero coequnenus (2 4.)

52 Ipaxmuueckas paboma 7. PemieHne 3KCIEPUMEHTATBHBIX 3a7a4 10

teme «Metamtb» (1 4.)

53 Kopposus metannos u cnoco6s! 3aimuThl oT He€ (1 4.)
54 Mertastel B ipupoe. [Toustue o mertamnypruu. (1 u.)
55 O60061meHne 3Hanui no teme «Metamis» (1 4.)
56 Konmponvnas pabom 3 no reme «MeTtauibh»
XuMus M OKpYysKawmas cpena (2 4)
57 Xumudeckuit coctaB manetsl 3emuis (1 4.)
58 OxpaHa OKpy>Karomiei cpesibl OT XUMHUYECKOTro 3arpsisHeHus (1 4.)

O06001meHue 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroToBKa K 0CHOBHOMY rocy1apcTBeHHOMY dKk3ameny (OI'J) (7 v)

59 Bemecrsa ( 1 4.)

60 Xumunyeckue peakuuu (1 4.)

61-62 OcCHOBBI HEOPTaHWYECKOM XuMuu ( 2 4.)

63 IToBTOpenue u o6o0menue no reme. [1oAroToBKa K KOHTPOJIBHON
pabore (1 4.)

64 Koumponvnas paboma 4 (MNTOroBas 1o Kypcy OCHOBHOM IIKOJIBI)

65 AHaM3 KOHTPOJIBHOM paboThl. [lo/iBeieHne UTOroB rojaa

Pe3epBHoe Bpems (34.)

66 Ob6o0611eHne MaTepuaa 3a Kype 9 kiacca.

67 [ToBTOpeHue

68 Pezeps




JIner koppekTHpoBKH padoyeil MporpaMmal
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