O6nactuoe 610eTHOE 00meoGpa3oBaTeabHoe yupeKaenne
«/Iuneii-unrepnar Nel» r. Kypeka

PACCMOTPEHA COI'/TACOBAHA VTBEPXJIEHA  BBEJEHA

1 3aceqaHuu Ha 3acelaHHH Ha 3acelaHiU B JieiicTBUE
METOANYECKOTO METOAMYECKOTO NIeJarOrHYeCcKoro
o0beuHenust coBeTa coBeTa ITpukas Ne882
vauTelei ecTecTBEHHO- ot 23.05. 2023r.
[AVHHOIO ITHKNA

IIporokon Ne 5 ITporokon Ne 5 Hupexrop OBOY

potokon Ne 5 ot 10.04.2023r oT « 19» 05.2023r. <<ﬂg\gg_ri.-f_1fr_1__{_;epﬂ T

ot 21.04.2023r. PyxoBoaurens MC p

@Ltm\enb MO Y/ £

f - H.B. Hé4npauesa

PABOYAS IPOIT'PAMMA

y4eOHoro npeaqmera «Xumus »
AJisi OCHOBHOTO 0011ero o6pazoBanusi.
Cpok ocBoeHus nporpamMmer: 2 roa
(¢ 8 mo 9 knace)

Pazpaborunkn
IpOrpaMMBbI:

Iopstiinosa H.A.

2023r



1. MosicnTenbHAan 3aMncKa
Pabovas nporpamma 1o XuMuu 1715t OCHOBHOIM TIKOJIBI COCTABICHA Ha ocHOBe: DyHIaMeHTATLHO-
ro siiipa coliepkanus odmero o6pasopanus, TpeGoanuii k pe3yisTaTaMm OCHOBHOIO obmero o6-
Pasobanus, npejcTasneHHbx B Genepansiom I'ocynapcrsernom Crarnapre O6mero O6pazo-
Baus Broporo mokonenus (Ilpukas MunoGprayka ot 17.12.2010r. Nel897); MPHMEPHBIX TIPO-
‘pavy o ygeGHBIM npenMeram «Xumus 8-9 Kiacchly (craniaptel BrOporo nokoienns) M.,
|Ipocsemenne, 2011; asropekoil yueGHoi nporpammst O.C.I"'abpuensn «IIporpaMma 0cHOBHOTO
ubiwero obpasoparns. Xumus. 8-9 kraccei». M.: Ipoceemenne,2019; (®I'OC); ocHoBHOI 06pa-
30BaTeIbHOM IPOrpaMMbl OCHOBHOrO ofmiero o6pazoBanms MBOY OOIIl mrr. Tpounxa-
ITewopexka.
Mannas paGouast IPorpaMMa OPHEHTHPOBAHA HA UCTIONb30BAHME Y4eOHHKOB 0 XHMHUHK 1 yuel-
Ho-MeTOMMYecKHX mocobuit YMK, cosmamHBIX KomiexTHBOM ABTOPOB TOJI PYKOBOJICTBOM
O.C.I'abpuensna, m3zatenscrso "Ipocsemenme”
llesm xummaeckoro o6pasoBanns B OCHOBHOH IIKOJIE (opMymHpyIOTCs Ha HECKONMBKHX ypOB-
HAX: TI00ATBHOM, MeTalpeaMEeTHOM, THIHOCTHOM H IpeIMETHOM, Ha YpoBHE Tpebosauuii K pe-
3YJIbTaTaM OCBOCHHS COJIePKAHHA PEIMETHBIX IPOrPaMM.
Ocnosroe obmee o6pasoanue - BTOpasd CTyneHs obuiero obpaszosanus, OnHoil U3 BaxHeiimmx
Jajat 9TOTO oTana ABJISETCS MOATOTOBKA O0YHAIOMMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BEI-
GOpy *XA3HEHHOTO U NMPODECCHOHATBHOTO yti. O0y4aioliecs JOKHBl HaygHTECH CaMOCTOS-
TCIBHO CTABHTH IENH W ONPENENsTh IyTH MX AOCTHIKEHHA, HCIIONB30BATH nproGpeTeHHbIH B
HIKO-IE OLIBIT JISATENBHOCTH B peabHOR XKHU3HH, 32 pAMKAMH y4eGHOIO TPOTIECCa.
["annble enu 0cHOBHOTO 06MmEro 06pa3oBaHus cOCTOAT B:

I, (opMHpOBAHHH LENOCTHOrO MpeLCTABIEHUS O MHpE, OCHOBEHHOTO Ha NPHOOPETEHHBIX
3HAHMAX, YMCHHAX U CIOCO0aX AeSTeLHOCTH;

2. NpUHOOPETEeHHH OIBITA Pa3HOOOPA3HOM AeATe/IEHOCTH, 103HAHKS 1 CamMOTIO3HAHHS;

3. NOATOTOBKE K OCYNIECTBIICHHIO OCO3HAHHOTO BRIOOpA HHIMBH/YANBHON 0Opa3oBaTeib-
HOH HITH IpoecCHOHANBHOM TpaeKTOpHH.

Bombinoit Bian B focTHKeHHe TIABHBIX eel 0CHOBHOIO obmero o0pasoBanus BHOCHT H3yde-
e xuMud. Koropoe npuseano ofecrneunts:

1. QopmupoBanre cHCTEMBI XHMHYECKHX SHAHHH KaK KOMIIOHEHTa €CTECTREHHO-HAYYHOH
KapTHHbBI MHpa;

2. pasBHTHe THYHOCTH OGyYArOIEXCH, HX HHTEILIEKTYaNbHOE W HPABCTBEHHOE COBEPIISH-

CTBOBaHHE, HOPMHPOBAHHE Y HHX TYMAHHCTHYECKUX OTHOMICHHH H HKOJIOFHICCKH nene-
€000pasHoro mose/ieHus B ObITY U TPYIOBOK JEATeILHOCTH;
BBIPAGOTKY MOHMMaHMs 0GIIECTBEHHOMH TNOTPeGHOCTA B PasBHTHH XHMHH, a TAKKe top-
MHPOBAHUE OTHOIIEHHS K XHMHH KaK K BOSMOKHOH o6nacty GyyLicii NpaKkTHYECKOH Je-
ATEABHOCTH;

4. dopmupoBanHe yMeHREi Ge30macHoro 00palleH s ¢ BEIeCTBAMH, UCIIONB3YEMBIME B 110-
BCETHEBHOH JKH3HH.

Hensmu usysenun xumuu 6 ocnosnoti wkone seisiomes:

1. dopmuposanue y ofyuarommxcs YMCHHSA BMJETh M TOHHUMATh LICHHOCTh 00pasoBaHus,
SHAYMMOCTE XMMHYECKOTO 3HAHUA [T KAXKIOr0 YETOBEKa He3aBHCHMO OT ero npodeccH-
OHANIBHOH NeSTeNbHOCTH; YMEHHS pasinyarh GakThl U OLNEHKH, CPaBHUBATH OLIEHOYHEIE
BBIBOJEI, BUJIETH MX CBSI3b C KPUTEPHAMH OUEHOK ¥ CBSI3b KPHTEPHEB ¢ ONPEJICICHHOI Cii-
CTEMOH LIEHHOCTEH, (hOpMYIMPORATE B 0G0CHOBBIBATE COOCTBEHHYIO MO3HIHIO;

2. (opmupoRakne y 06yyaIOIHXCS TIENOCTHOrO OPEICTABICHHA O MHPE H POJIH XUMHH B CO-
3MaHHM COBPEMEHHOH SCTECTBEHHO-HAYYHOH KAPTMHBI MEDA; YMEHHS OOBSICHATS 06HEK-
ThI H IPOLECCHI OKPYIKaONIeH JelicTRHTETRHOCTH — IIPUPOIHOH, COMMANBHOM, KyIBTYp-
HO¥, TeXHUUECKOH CPe/IBL, HCTIOMB3YS 1A 3TOT0 XMMHUECKHE 3HAHHS,
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3. nprobpeTerHne 00YYAOIMMHCS OIbITA Pa3HO00PasHOH NESTeNBHOCTH, IO3HAHHA H camo-
I03HAHAS, KITIOYEBHIX HABBIKOB (KIIHOYEBBIX KOMIIETEHTHOCTEI), HMEFOMMX YHHBEPCAIIb-
HOE 3HAUEHHE I8 PA3IMYHEIX BHIOB JEATENBHOCTH: PEIICHHSA mpobneM, NpUHATHS pe-
eHHH, NOWCKa, aHanuza u oOpaboTku MHMOPMAMH, KOMMYHHKATHBHBIX HABBIKOB,
HABKIKOB W3MEpEeHHil, COTPYIHAYECTBA, 6e30MacHOro ObpalIeHus ¢ BEMECTBAMH B IOBCE-
JTHEBHOH HU3HHA.
OcHosnormu udesmu yaebuoro npeayera XuMus SBISIOTCA:
O MATepUATbHOE EAMHCTBO BEIECTB €CTECTBEHHOTO MHPA, HX ICHETHHECKAs CBA3E,
o MPUUMHHO-CIIE/ICTBEHHBIE CBA3M MEXKIY COCTAaBOM, CTPOCHHEM, cBOHCTBAMH, TOIyYEHUEM H
Il PHMEHEHHEM BEMIECTR;
103HABAEMOCTD BEIIECTB ¥ 3aKOHOMEPHOCTEl NPOTEKAHHS XHMUHECKIX PeaKItuii;
(GBICHSIONAS ¥ IPOTHO3UPYIOAsA POllb TEOPETHUECKUX 3HAHUM 17 daxTonoryyeckoro Ma-
Tepuana XHMHH 5]IEMEHTOB;
© KOHKPCTHO® XMMHMHYECKOE COC/MHEHNE KAK 3BEHO B HENPEPEIBHOW Menu npeBpamieHuii Be-
(1ECTB, y4aCTBYIONISE B KPYrOBOPOTC XHMHHUCCKUX JJEMEHTOB B XHMIUECKOH 9BOILOLMH;
5 OGBEKTHBHOCT, W [OIHABAEMOCTH 3aKOHOB TPHPOIBl, 3HAHME 3aKOHOB XHMHH IO3BOIACT
VIIPABJIATh XUMHYECKHMH NIPEBPAICHHS MH BEILECTB, HAXOAATH IKOIOTHIECKH Oe3zonacHble CIO-
0BT IPOM3BOJICTBA M OXPAHE! OKPYIKaIOIIeH cpe/ibl OT 3arpA3HEHHA,
- B3AMMOCBS3aHHOCTh HAYKH M IPAKTHKHA; TPeOOBAHHA MPAKTHKH — ABHKYIIAA CHIA PasBHTHA
HAYKH, YCIEXH PAKTHKYA 00YCIIOBIEHBI JOCTHKECHUAMU HAYKH;
© pa3BHTHE XMMHYECKOIl HAyKH M XHMHU3aI|s HapOAHOrO X035HCTBA Ca1y)KaT MHTEPECaM He/IoBe-
Ka ¥ OGIIeCTBa B IIE/IOM, HMEIOT TYMAHHCTHIECKUH XapakTep W MPH3BaHbL CIIOCOOCTROBATS Pe-
IIEHHIO TI00AIEHBIX IPoOIeM COBPEMEHHOCTH.
ITH HeH PeATH3YIOTCS [yTeM JOCTHKCHHS CIETYIOUHX Yened:
(hopruposanue Y y9almmxcs XMMAYECKOH KapTHHBI MEpPa Kak OpPraHMuecKol YacTH ero Lenoct-
11011 ecTeCTReHHOHAYUHON KApTHHEL,
puzeimue NO3HABATELHBIX WHTEPECOB, MHTENICKTYATbHBIX H TBOPHCCKHX cnocobHOCTEH yda-
LIEXCS B TIpOTecce M3YdYeHHs HMMHA XHMHUECKOH HayKd U €€ BKJana B COBPEMEHHBIH Hay4qHO-
TeXHHYECKHH porpece;
(hop:uposanyie BOKHEHIIAX JIOTMYECKAX ONepamiii MBIIUICHUs (aHaTH3, CHHTES, obobmenwe,
KOHKPETH3AIHMSA, CPABHEHHE U JIP.) B TpoIlecce MO3HAHMS CHCTEMbl BKHCHIIAX TIOHATHH, 3aKo-
{OB 1l TEOPHIL 0 COCTABE, CTPOSHHH H CBOHCTBAX XHMHYECKHX BEIICCTE]
Gocnumaniie YOSKIEHHOCTH B TOM, YTO IPHMCHCHHE MOMyYEHHBIX 3HAHMH U YMEHHI 0 XHMHH
sBiIseTCs O6HEKTHBHON HEODXOIMMOCTEIO s Ge3onacHoii paboThl ¢ BEMIECTBAMH U MaTepHaa-
MH B OBITY H HAa IPOMU3BOJICTEC;
NpoeKMuUposaHUE A PeaIU3alUs BEITYCKHAKAMA OCHOBHOM IIKOIb THYHOU obpazoBaTenbHOR
TpaeKkTopHH: BLIGOp npodus o6yuenus B cTapiieil MIKONE HIH npodeccHoHANEHOTO 00pasoBa-
TEITBHOTO YUPEKICHHS;
o6100eHe KITFOUEBBIME  KOMIIETEHIMIMH  (yue6HO-03HABATEILHBIMH,  MH(OPMALHOHHEIMH,
|| HHOCTHO-CMBIC/IOBEIME, KOMMYHHKATHBHEIMH).
YuefHble TEXHOI0THH, METOABL, GOpMBI padoTsl.

OcuoBnas (popma oByuenus — ypok. PaGouas mporpamma cocraBieHa ¢ Y4ETOM TOro, HTO
KI1ACCHI COCTOST W3 0OYYAIONAXCA C PA3HBIM YPOBHEM y4eOHBIX BO3MOMHOCTEH, TO3ITOMY COACP-
JKHT 3aIAHAS He TOJIBKO GA30BOr0, HO TOBBIIEHHOT0 H TBOPHYECKOI0 YPoBHA. [ljisi 9TOTO MCHOTIL-
3y10TCA pasusie GOpMBI pabOTHL: TPYNTIORKIE, HHIMBHAIYaIbHbE, paboTa B napax.

TexHONOTHH, HCIIOIB3yeMEIe B paboTe:
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HCCIIEN0BATE IbCKHEMETOILIO0Y JEH S
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Biier yaeOHOH IedTeIbHOCTH: ONpOC, YTEHHE, PaccKas, OTBEThl HA BOIPOCH], COCTABICHHE CXEM,

ra0u1L, paboTa ¢ JOHOIHATEIBHBIMEA HOTOMHAKAME HH(POPMAIHHA, TPAKTHYCCKHE paboTeL.

@OpMBL KOHTPOJSE: TEKYIIHH, TEMATHYECKHR W HTOTOBBIH,

KpuTepHH M HOPMBI OLIEHOK IIPeCTAB/ICHE B IPHIOKEHAH 1.

2. O6man xapaKkTepHcTHKA y4yeOHOro npeamMera XuMHS

B cootsetcTEE ¢ DeepaTbHBIM IOCYAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
oomero obpa3oBaHus yyallHecs NOJUKHBI OBIaIeTh TAKHMH I103HABATC/IBHBIMU yueOHBIMH [eii-
CTBUAMM, KaKk ymMeHue opMyTHpoBaTh NpobieMy U THIIOTE3Y, CTABHTL [EJH U 3a/laH, CTPOUTh
[118HB! TOCTHIKEHHS Teleil U pellleHns MOCTaBIeHHbIX 3a1a4, IPOBOUTE JKCIIEPUMEHT A Ha €ro
OCHOBE JIeJTATH BEIBOJIBI H YMO3AKIIOYCHHM, IPEACTaBIATE HX H OTCTAHBATH CROIO TOUKY 3PEHIUSL.
KpoMe TOro, yuaniiecsi J0JKHbI OBIAfeTh [PHEMaMH, CBA3AHHBIME C ONPE/C/ICHHEM TIOHSTHH:
OrpaHUYMBATE WX, OTIACHIBATH, XapaKTEPU30BATh H CpaBHuBaTh. CIe/I0BATENBHO, IIPH U3YICHIH
XHMUH B OCHOBHOM IITKONE YUaIUecs AOJDKHBI OBIAZIETh YUeOHBIMH ASHCTBUAMH, TIO3BOJIAIONIH-
MM BM JIOCTHYB JHTHOCTHEIX, PEIMETHEIX I MEeTANpeIMETHBIX 00pa30BaTEbHbIX PE3YIbTATOB.
Oco6eHHOCTH CONEpIKaHAs 0ByYeHus XMMHE B OCHOBHOM IKOJIEe 0OYCTOBICHL! Crenu(uKon
NUMHH KaK HayKH M TOCTABIEHHEIME 3ajauamu. OCHOBHRIMH MpoOieMaMH XHMHH SBIAIOT-
CAH3YYEHHE COCTaBa H CTPOCHHS BEIIECTB, 3aBHCHMOCTH HX CBOHCTB OT CTPOEHHS, MOIY4CHUE
BEIECTB C 3a/laHHEIMH CBOMCTBAMH, HCCAESTOBAHHE 3aKOHOMEPHOCTEH XUMHYCCKHX peakuuii 1
nyTell YIpaBieHns HMH B IIe/IAX II0/Iy9eHHS BEIECTB, MATEPHAOB, JHEPIHA.
Baoicnetiuumu co0epicamenbRbIMU NUHUAMU HPEOMEMa XUMUS AGAAIOMCA

o  «BEHIECTBO, CTPOEHHE BEMIECTBA» — 3HAHHE O COCTABE H CTPOCHHH BEIIECTB, HX CBOH-
CTBAaX M OHONOTHYECKOM 3HAYCHUH;

s (XHMHYECKAS PEaKius» — 3HAHHE O IPEBPAICHUAX OIHUX BCIICCTB B APYIHE, YCIOBHIX
NpOTEKaHHA TAKHX IPEBpaIleHuH 1 crocobax yIpaBIeH s PeaKIHIMH;

s  «IpPUMEHEHHE BEHICCTBY — 3HaHue U oUbIT Oe3onacHoro obpameHus ¢ BELIECTBAMH, Ma-
TEPHATAMHE H [POLECCaMH, HeOOXOAUMBIMHE B OBITY U Ha IPOH3BOJICTBE;

o «HPOUZCOOCMBO U NpUMEHeHUe 6elyecingy — 3HaHIe OCHOBHBIX 001acTell IPOH3BOACTRA
W TIPAMEHEHHS BAXHEHIIMX BEINECTB, & TAKIKE OIbIT Oe3omacHoro o0palleHus ¢ Belie-
CTBAMH, MATEPHAIAMHE U IPOLECCAMH, MCTIONE3YEMBIMHE B OBITY H HA TPOH3BOJICTBE;

o GKOAUMECMEEHHbIE OMHOWEHUS 6 XUMUUY) — YMEHHE TIPOM3BOLHTEL PACYCTEI TI0 XMMHYE-
ckuM GopMyIaM U YPaBHEHHIM.

e «MemoObl NOIHAHUS XUMUUY — 3HAHUS, YMEHHS W HABBIKM JKCIIEPHMEHTANBHBIX OCHOB
XHMHH JUIS TTOTYYEHAS H H3yUEHHs CBOHCTE BaXKHEHINUX TIPEACTABUTE/EH KIaccoB HEOp-
FaHUYECKUX COSIUHEHHH;

o «A3BIK XHMHH» — OIIEPHPOBAHHE CHCTEMON Ba)KHEHIIMX XHMHYECKHX MOHATHH, 3HAHHE
XHMEYECKOH HOMEHK/IATYPEI, T.€. UX HA3BaHWs (B TOM YHCNE H TPHBHAILHBIE), BIANEHHE
XUMHUYCCKOH CHMBOJIMKOH (XMMHYCCKHME (POPMYJIaMH H yPaBHEHHAMM), & TAKKC IPaBH-
J1a niepeBoia HHPOPMALMH C ECTECTBEHHOIO A3bIKa Ha A3BIK XMMHH H 00PaTHO.

TToCKONBKY OCHOBHBIE COJIEpKATENBHEIE IMHUM IKOIBHOTO Kypca XMMHH TECHO MeperieTeHsl. B
[porpaMMme coJepiKaHne PeICTABICHO HE 110 JIMHMAM, a 110 pa3JieliaM.

3HAUMTEIBHOE MECTO B COEPHKAHMM KypCa OTBOQMTCA XEMUYECKOMY dKcmepumMenty. OH mo3so-
aset chOPMUPOBATE Y YYAIKXCS CIENHATBHBIE IPeIMETHbIE YMEHHs paboTaTs ¢ XMMAYECKAMH
BEIIECTBAMHA, BBITOIHATH MPOCTHIE XAMAYECKHE OIBITHL, HAYYHTE HX 0€30MacHOMY H 3KOJIOTHYe-
CIKH IPAMOTHOMY OOpAIeHHIo ¢ BENECTBAMH B OBITY M Ha IIPOM3BOJICTRE.

[IpaxTudeckue paboTh! CrpyIIMpPOBaHbl B 6JI0KH — XMMHYECKHE IPAKTHKYMEL, KOTOPBIE CITYKaT
He TOJIBKO CPEJICTROM 3aKPENUIEHHA YMEHUI M HABBIKOB, HO M KOHTPOJ/IA KaYecTBa HX chpopMUpo-
BAHHOCTH.

I'naproe ormaune nporpammsel O.C. [Nabpuensgna 3akmouaerca B ABYKPATHOM YBENHYCHHH Bpe-
MEHHM, OTBEJIEHHOTO Ha u3ydyeHHe pasnena «MHorooGpasue BEIECTBY. DTO CBA3aHO CO CTpeMIIe-
[IHEM aBTOPOB OCHOBATE/ILHO OTpaGOTaT]: BaKHEHIIHE TCOPCTH'-IQCKHE TMOJIOKEHHST Kypca XHUMHH




OCHOBHOH TIKOJT6I Ha 6OTaToOM (haKTOTOTHUECKOM MaTepHalle XHMHH SJIEMEHTOB i 00pa30BaHHbIX
HMH BEIIECTB.

MecTo yue6noro npeamera B yueGHom miane
DejiepatbHbIH TOCYIAPCTBEHHEIH 06pasoBaTe bHbIH CTAHAPT NPEAyCMATPHBACT H3YHCHHC
Kypca XMMHH B OCHOBHOH HIKOJIE KaK COCTABHOMH yacTH IpeaMeTHOH0OMacTH «ECTECTBEHHOHA-
yumple penMeTsy. HacTosias mporpaMma MOKeT ObITh peali3oBana b /sa oTaria.
Hponedesmuueckuil sman ¢ 7 kracce. ITOT Kype pacCyuTaHHA 1 gac B Hegemo B 00BeMe 35
yeGHBIX YACOB U HOCHT PEKOMEH/IATENbHBIA XapaKTep, T, €. BBE/ICHHE Cro B MPaKTHIY obydenus
OCTAaeTCA HA YCMOTpeHWe 00pa30BaTelbHOTO YUPEeHKICHHS. BrefieHHe 3TOroKypea HEM30EKHO
Bi1eueT 3a coBOil HEKOTOPBIe TIOBTOPEI yueGHOrocoiepianus B 8—9 K1accax, KOTOpEIe, ONHAKO,
li¢ HApYINAIOT PaBeHCTBA CTAPTOBBIX BO3MOXKHOCTEH O0YHAIOMMXCS O OTHOMICHHIO K HOBOMY
[peveTy. YUHTEMO OCTacTCs JIALb HPHHATL BO BHHMAHHEITOT thakt npu paspaGoTke oG-
CTReHHBIX PABOYMX MPOTPAMM, KAKC Y4ETOM 3Tana MPOISACBTAKH, Tak 1 6es Hero.
O6a3amenvhuii man € 8—9 Knaccax PacCUMTAH Ha 2 dacaB HEEMO B oObeMe 140 yuebGHbix
wacoB. 3ydeHHe 5TOr0 Kypca AacTBO3MOKHOCTb BBITYCKHHKY OCHOBHOH LIKOJIB! YCHIEIIHO CAATh
OT o xuMuK KaK IpeaMera 1o Beidopy. IIpennaraemeiii Kype, X0Ta B HOCHT o0MmeKyIBTYpHBIH
XapaKTepH He CTABHT 3a71a4y NPO(eCCHOHATBHOU MOATOTOBKH o0yd4aromuxcs,
Tem He MEHee MO3BOJISET MM ONPENETATECA ¢ BEIOOpOM Mpoduiis 00yueHusB crapiiei MKoJeE.
B mporpamme MpeayCMOTPEHO Pe3epBHOE BPeMs, TAaK Kak pealbHas MpOI0UKUTENLHOCTR yueb-
HOIO TOJIa BCET/IA OKA3BIBACTCS MEHbIIe HOPMATHBHOH. B CBA3M ¢ IEPeXofoM OCHOBHO}1 HIKOIIBI
Ha Takyro (opMy HTOroBoi arrectamuu, kak ['MA, B Kypce npelycMOTPEHO BpeMs Ha MOJr0TOB-
Ky K Heil.
Jlns peanusaumy pabouel mporpaMMe! B ydeOHOM Miane MBOVY OOIII rrr. Tpounxo-Ilesopek
BEIIeTeHO 44 (Beero Ha meproj 06yyeHns) 1o 2uaca B Hefeno ¢ 8 mo 9 kracc, Beero B rog 70 4.
VueGHbIA oz B 8- 9 knacce paccunTaH Ha 35 HeJenb.

3. IipeaMeTHBbIE Pe3yabTaThl OCBOCHHH POrPaMMEI 10 XHMHH
JIMMHOCTHBIMH PE3yJIbTATAMH HM3ydeHus mpeaMera «XHMHA» SBISIOTCA CICIyIOUWe
YMEHHUS:

e 0CO3HABATEH €AMHCTBO H IENOCTHOCTE OKPYXKAIONIEr0 MUpa, BO3SMOKHOCTH €r0 No3Hasa-
eMOCTH 1 00BICHUMOCTH Ha OCHOBE JOCTH)KCHUH HaYKH;

e TIOCTENEHHO BHICTPAMBATH COOCTBEHHOE IEJOCTHOE MUPOBO33PEHHME: OCO3HABATL MO~
TpeGHOCT M TOTOBHOCTD K CaMOOOPa3oBaMI0, B TOM THACIE U B PAMKax CaMOCTOSTENb-
HOM JIeSTeTBHOCTH BHE TITKOIbL;

o OlEHHBATH KW3HCHHbIE CHTYAIH C TOUKH 3peHus Ge3omacHoro o0pasa jKU3HH H CO-
XpaHEHus 3/I0POBbA;
OIEHHBATE SKOJOIHYECKH PACK B3aHMOOTHOIIEHHH YeI0BeKa ¥ IPHPO/BL
dopMHpoOBATE HKOIOTHYECKOE MBIILICHHE: YMCHHE OLCHHBATH CBOKO ACATENBHOCTE H
OCTYIKH APYTHX JIOMell ¢ TOUKH 3PEHHs COXPAHEHHs OKDYKAIOMIEH Cpefibl - rapaHTa
JKM3HM 1 Baromonyuns Jofaei Ha 3emie.

MeTapeIMeTHBIME Pe3y/IbTaTaMi H3yueRHs Kypea «XuMHSZ» ABISETCS (dopmMHpoBaHIE
yHHBepCcaIbHBIX yaeOHbIx neficaui (Y'Y /D).
Pezynamugnvie YYII:

e CAMOCTOSTEbHO OOHAPYXHMBaTh M (OpMYIHpOBaTh yueOHYIO 1pobiemy, OIpeneniTh
1ensb yaeOHoH neaTe/ibHOCTH;

e BBUIBHraTh BEPCHH DelIEHHs TPOOJIEMBbl, OCO3HABATh KOHEUHBIH pe3yJIbTar, BLIOMpATE
13 IPEJUTOXEHHEIX U HCKATE CAMOCTOATEBHO CPEJICTBA A0CTHIKCHHS LICIIH;
COCTARIATE (MH/MBAIYaNbHO WM B IPYIIe) IUIAH PeIeHHs NpoO/IeMbL;
paboTas 10 MUIaHy, CBEPATh CBOU JIEHCTBHS C LENBIO H, MpH HeoOXOIUMOCTH, HCIIPaB-
JISTH OIIMOKH CAMOCTOSTENEHO;



B JHAIOTe C YUHUTEJIEM COBEPIICHCTBOBATE CAMOCTOATCIIBHO Bpr&ﬁOTaHHbIC KpPHTEPHH
OLCHKH.

[Hosnasamenstbie YVII:

AHANU3KPOBATE, CPABHABATE, KIACCH(OHUIMPOBATE B 0600ImaTh (akTel U SBIeHHs. Brists-
JISTh IPMYHHBI U CICICTBHA NPOCTBIX ABICHHH.

OCYIIECTBIATE CPABHEHHE, KIacCH(MKAIHMIO, CAMOCTOATENBHO BBIOMpPAd OCHOBAHHA H
KPHTEPHH JUIS YKa3aHHBIX JTOTHYECKUX OEpalHii;

CTPOMTH JIOTHHYECKOE pacCyXJIeHHe, BKIIOYAIOIIEE YCTAHOBIEHHE TNPHYHMHHO-
CJIEJICTBEHHBIX CBA3CH.

CO3J@BaTh CXEMATAUCCKUE MOJIETH C BBIIEICHHEM CYLICCTBEHHBIX XapaKTepPHCTUK 005~
eKTa.

COCTABIATH TE3HMCHI, PASIMTHEIE BHILI UIAHOB (TIPOCTHIX, CAOXKHBIX H T.IL.).
1Ipeobpa3oBEBATE HEGOPMAIMIO U3 OHOTO BUAQA B APYTOi (Tabmuity B TEKCT U 1Ip.).
YMETh ONPENENATH BOIMOKHBIE UCTOUHUKA HEOOXOAMMBIX CBEICHUH, MPOU3BOIUTE MO-
UCK MH(pOpMAIWH, aHATH3HPOBATD K OLIEHUBATh €€ IOCTOBEPHOCTE.

Koamynuxamuenvie YV/I:

CaMOCTOSTEI-HO OPraHH30BHIBATE yueOHOE B3amMmojielicTBre B rpymme (onpeiears obmmne
[EJTH, PACTIPENENSATE PONH, JOTOBAPHBATECA JIPYT C JIPYTOM H T.AL.).

IlnannpyeMble pe3yJibTaThl 0CBOEHH YueOHOro mpeaMera

JlesTeNbHOCTE 00pa3zoBaTeNnBHOTO yupeskieHus obnero o6pasosanust B 00yIeHHH XUMHH 10K~
114 OLITH HAMPABJIEHA HA IOCTHXEHHE 00y4aroMUMHCS CIIEIYIOUINX JIHYHOCTHRIX pe3y/bTaToB:

1.

2.

B LEHHOCTHO-OPHEHTAIIMOHHOMH chepe - YyBCTBO TOP/IOCTH 3 POCCHICKYH XHMHYECKYIO
HAYKY, TYMaHH3M, OTHOIIEHHE K TPYHy. LEelIeyCTPeMIEHHOCTh, CAMOKOHTPOJIE U CaMo-
OTIEHKA;

B TPYZOBO# cdepe - TOTOBHOCTE K OCO3HAHHOMY BBIGOPY fanbHeltmeil obpasosarenbHoil
TPAEKTOPHH;

3) B mosHaBaTenLHOM (KOrHHTUBHON, WHTEIUIEKTYaNbHOH) cepe —MOTHBAIHS YUEHHS, YMECHHE
VIIPaBIATH CBOCH MO3HABATEIIPHOM HEATEIbHOCTRIO.

MeTanpelIMeTHBIMH Pe3yJIbTATAMH OCBOEHHS BBIITYCKHMKAMH OCHOBHOHM IIKOIBI IIPOTPaMMBbI
110 XHMHH SBISIOTCS:

j

3.
4,

5

BIAICHUE YHHBEPCAIBHBIMH €CTECTBEHHO-HAYTHEIMH CIOCO0aMH JedTe/IbHOCTH: Habo-
JICHHE, H3MEePEHHe, SKCIePHMEHT, yueOHOe HeCleloBaHNe; NPHMEHEHHE OCHOBHBIX METO-
IOB TIO3HAHUS (CHCTEeMHO-HHGOPMALMOHHBINA AHATH3, MOJENHPOBAHME) IS H3YYCHHA
PAa3THYHEIX CTOPOH OKPYKAMOMIEH NeHCTBHTEIEHOCTH;

HCIIO/IL30BAHKE YHHBEPCANBLHEIX CIIOCOOOB ESTENBHOCTH II0 PEelIeHHto TpobieM u 0c-
HOBHBIX MHTE/IEKTYAIbLHBIX ONEpalui: HCIO/Ib30BaHHE OCHOBHEBIX HMHTCIUICKTYaTbHBIX
onepauwii: GopMynMpoBaHHe IMIIOTE3, AaHATHM3 W CHHTE3, cpaBHEeHHe, 0600ImenHe, cHeTe-
MaTH3allHs, BEISBICHHE IPHYUHHO-CIIEICTBEHHEIX CBA3€H, OUCK aHAJ0T0B;

YMEHHE TeHEPHUPOBATh HIIEH H ONPE/E/ATh CPEACTRBA, HEOOXOUMBIE JUISl MX PealM3aliiu;
YMEHHE OIIPENIeNATh 1IelTH H 38/1a9H JeSTeNbHOCTH, BeIOHPATh CPe/ICTRA Peau3alluy el
U IPHMEHATH HX Ha IPaKTHKE;

HCIIONB30BAHHE PA3THYHBIX HCTOYHHKOB JUIS TIOMYYeHN XAMAIECKOH HH(opMaIHH.

npe}lMeTHhiMl‘l Pe3yabLTATAMH OCBOCHHS BbINTYCKHHKAMH OCHOBHOIT IIKOJIbI nporpaMmbl
o XHMHH AB/JIAKTCH:

8 kaacce
BhInyCKHMK HAYSHTCH:

XapaKTEpH30BaTE OCHOBHEIE METO/IBI IMO3HAHHA! HaﬁIﬂOﬂEHHE, H3MEPEHHUE, DKCTIEPHMEHT,
OTHCHIBATE CBOMCTRA TBépI[LIX, KHIKHX, 1"33006pa.3HBD( BELIECTB, BBIJCIIAL WX CYIIC-
CTBEHHEIC ITPHIHAKH,



PACKPBIBATE CMBICT OCHOBHBIX XMMHYECKAX MOHATHH «aTOM», (MOJIEKYIIAY, «XUMH-
UECKHH JJIEMEHT»,  «IIPOCTOE BEINECTBOY, (CIIOXKHOE BEIECTBOY, «BAIIEHTHOCTEY, (XH-
MHHECKas PeaKiusy, HCIOIb3ys 3HAKOBYIO CHCTEMY XHMHH;

PACKpPBIBATE CMBICH 3aKOHOB COXPAHEHHS MACCHI BEILIECTR, TOCTOAHCTBA COCTaBa, aTOM-
HO-MOJIEKYISIPHOH TEOpHH;

pasHUaTh XHMHYCCKHE H (DH3MUECKHUE SBIEHHS;

Ha3blBaAThH XHMHYCCKHE 3IICMCHTEIL,

OTpeleNsITs COCTAB BemecTB no ux Gopmyam;

OIPEJE/sTE BAICHTHOCTh aTOMa 2JIEMEHTA B COCIMHCHHUAX;

OTIPEIENIATE THIT XMMHYECKHX PeaKivi;

HA3bIBATH NPH3HAKH W YCIIOBHS IIPOTEKAHHH XHMHUYECKUX PEaKilii;

BBIABNIATE IPH3HAKH, CBHAETENBCTBYIOIME O IIPOTEKAHHY XUMHUUECKOH PeaKiliH NP BbI-
MOJIHEHUH XHMHYECKOTO OIIBITA;

coCTaBnsATh (POpMYIElI OHHAPHBIX COEINHEHNH;

COCTABIIATH YPABHECHHA XMUMHYECKHX PeaKimii;

coOmoiath npaeria Oe3omacHoi paboTe! IpH IPOBEIEHAH ONBITOB;

MOJTB30BATHCS J1ab0paTopHBIM 000PYAOBAHHEM M ITOCYIOH;

BBIYMCIIATE OTHOCUTENIBHYIO MOIEKYISPHYIO H MOJAPHYIO MaCChl BEIIECTB;

BBIYHCIATH MACCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTA 10 (JOPMYTIEe COSAHHEHH;
BEIYHCIATE KOJIHYECTBO, 00BEM HIIM Maccy BEIIECTBA IO KOIHYECTBY, 00heMy, Macce pe-
areHTOB HJIM HPOAYKTOR PeaKiiH;

XapaKTepH30BaTh (PH3MYECKHE M XHMUYECKHe CBOMCTRA IPOCTEIX BEIECTR: KUCIOpO/ia H
BOJIOPO/a;

oJIy4ath, cobupaTh KHCIOPO H BOIOPOL;

Pacro3HABaTh ONMBITHEIM MYTEM ra3o00pasHble BEIECTBA: KHCI0POL, BOIOPO;
pacKpBIBaThH CMBICT 3aKOHA ABOTAIPO;

PACKpPBIBATE CMBICI TIOHATHH «TerI0BOMH >Q(hEKT peakHu», (MOIAPHEIH 00BEM»;
XapakTepu3oBath QU3HYECKUE H XHMHYECKHE CBOHCTRA BOJIBL

PacKpEIBATE CMBICTI IIOHATHA «PacTBOP®:,

BBIYHCIISTE MACCORYIO [OITKO PACTROPEHHOTO BEIIECTRA B PACTBOPE;

TPHTOTOBJIATH PACTBOPHI ¢ onpenenénHol MaccoBoi oncH PacTBOPEHNIOTO BEIECTHA;
HAa3BIBATh COCAHMHCHHA H3YHCHHBIX KIIACCOB HCOPTaHHYCCKHX BEIICCTE,
XapaKkTepH30BaTh (PH3HYECKHE H XHMHYECKHE CBOHCTBA OCHOBHBIX KJI4CCOB HEOpraHuyie-
CKHX BELIECTB: OKCHIOB, KACIIOT, OCHOBaHHIH, COJIEH;

ONPEAEISTE NPHHAUIEKHOCTD BEIECTB K ONPEACIICHHOMY KJIACCY COSHHEHHH,
COCTaBIATE (POPMYJIBI HEOPraHWYECKHX COE/IMHEHHH H3YUEHHBIX KJIaCCOB,

HPOBOUTH OIIBITHI, TOATBEPAIAIONIHE XUMHUYECKHE CBOHCTBA H3YYEHHBIX KIIACCOB He-
OpPraHHYeCKHX BEIIECTB;

PAacIo3HaBaTk ONBITHEIM NYTEM PACTBOPBI KAC/IOT U MIENOYEH [0 H3MCHCHHIO OKPAcKH
MHJMKATOPA;

XapaKkTepH30BRaTh B3aMMOCRBS3k MEWKTY KIaccaMH HeOPraHHYECKHX COeIMHEeHHUH;
packpriBaTk cMelch [lepuonuueckoro 3akona JI. M. Menneneera,



ODBACHATE (u3utecKuit cMbici 4TOMHOTO (TIOPSJIKOBOT0) HOMEPa XHMHYECKOI0 3/eMCH-
Ta, HOMCPOB IDYIIIEL ¥ [IEPHOLA B TEPHOAHTECKOH CHCTeMe M. U. Menpeneesa;
0OBACHATE 3aKOHOMEPHOCTH H3MEHEHHS CTPOCHHS ATOMOB, CBOHCTB 3/IEMEHTOB B IIpejie-
14X MATBIX IEPHOLIOB M ITABHBIX [1OATPYIIT;

XApaKTEPU30BATE XHMHYECKHE MEMEHTHI (0T BOZIOPOIa 10 K&JIbLKA) HA OCHOBE HX T10-
JIOKEHHS B IepHOHYECKOl cncteme [T, Y. Mennencera u ocobenrocTe cTpoeHus HX
aTOMOB;

COCTABILATE CXEMBI CTPOCHHS ATOMOB NepBEIX 20 3eMeHTOR TIEPHOJIHYECKO# CHeTeMbl [T,
W. Menneneena;

PACKpELIBaTh CMBICIT TOHATHH: (XHMHYECKas CBS3b», «3MEKTPOOTPHIATENBHOCTEY;
XapaKTePH30BATh 3aBHCHMOCTh (H3HYECKUX CBONCTB BEIECTS OT THIA KpUCTaIuecKofi
peIéTK;

OTIPEAICIIATE BH/T XUMHUECKOH CBA3H B HEOPraHHYECKHX COE/IMHEHHSX;

H300paaTh CXEMBI CTPOSHHS MOJICKY.I BEIECTR, 00PA3sOBAHHEIX PA3HEIMHU BHIAMH X~
MHYECKHX CBA3CH;

9 xmace
Brinycxnnk nayanres:
PACKPEIBATE CMBICT NOHATHI «HOHY, “KATHOHY, «<AHHOHY, (JICKTPOJIUTEIY, «HEINEKTPOIH-
ThI», €NEKTPOIHTHYECKAS AHCCOLHALH), «OKHCITUTEIIbY, «CTENEHD OKHCIIE-
H'H}D),«BDCCT&HOBHTGIII:}),((OKHCHGHHE)),((BOCCTaHGBHE:HHe));
OTpPE/IENATE CTeleHb OKHCIIEHHS aTOMA H/IEMEeHTA B COCINHEHHH;
PACKPLIBATE CMEICI TEOPHH 3ICKTPOTHTHYECKOH JIMCCOLHALIHH;
COCTaBJIATE YPABHEHHSA JIEKTPOTHTHYECKON AHCCOUMALMHN KHCIIOT, IENoveif, coeit;
ODBACHATE CYIMIHOCTE IIporecca SMeKTPONNTHIECKOH AUCCOMHALH 1 Peakiui MOHHOTo
obmeHa;
COCTABIIATE TIONHBIE M COKPAMIEHHEIC HOHHEBIC YPaBHCHHUSA peakunii obmeHa;
OIPEaCIATE BO3MOMKHOCTE IPOTEKAHMS peakmuit HoHHOrO 0GMEHa;
IIPHBOINTE pEaKIHH, IO/TBEPKAAIONIHE KAYeCTREHHEIH COCTAB Pa3JIMYHBIX BEIECTB;
OTPEACIIATS OKUCITHTEIb M BOCCTAHOBHTEH;
COCTABIATE YPABHEHHS OKHCIUTENBHO-BOCCTAHOBHTENBHEIX peaximii;
Ha3bIBATE QAKTOPEI, BIHAIOMIHE HA CKOPOCTE XMMHYECKOH peakiiu;
KIacCH(UIHPOBATE XUMHYECKHEe PCaKMH 0 Pa3IHIHbIM IPH3HAKAM:
XApAKTEPU30BATh B3aHUMOCBASH MENKTY COCTABOM, CTPOEHHEM H CBOHCTBAME HEMETAI-
JIOB;
TIPOBO/IUTD OIIBITEI 110 TIOXYYEHHIO, COOHMPaHHIO M M3YYEHHIO XUMHUYECKHX CBOMCTR razo-
00pasHEIX BEIIECTB: YIIEKHCIOro rasa, aMM#aKa;
PACIIO3HABATE ONBITHEIM My TEM Tra3000pa3HEIe BENIECTRA: YIIeKHCTbi ras 1 aMMHAK;
XapaKTepu30BaTh B3AHMOCBS2b MEMTy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHA METAIIIOB:
Ha3bIBATh OPraHHYeCcKHE BELIECTRA [10 HX dbopmyre: meran, sran, OTHIIEH, METAHOJI, 3Ta-
HOJL, IIULEPHH, YKCYCHAS KHCIIOTa, aMHHOYKCYCHAsl KMCITOTa, CTeapHHOBAs KHCIIOTa,
OJICHHOBAA KHCIIOTa, FTIOK03a;
OLIEHHBATE BIMAHHE XUMHYECKOTO 3arps3HEHUS OKPYIKAIOMIEH Cpe/ibl HA OPraHU3M Yelo-



BEKa;

® TPamOTHO O0pAIIATECA C BEIECTBAMH B [IOBCEIHEBHOI KHIHH,

¢  ONpENensTh BO3MOXNKHOCTS IPOTEKANMS PEAKLIHiA HEKOTOPBIX NpeJcTaBUTeNE OpraHmye-
CKHX BEIIECTB C KHCIOPOZIOM, BOIOPOZIOM, METAILIAME, OCHOBAHHAMH, I'aTOTeHAMHU.

BemycKHAK D0JAyYHT Bo3MOKHOCTD HAYYHTBCH:

* BBUIBHITh U NPOBEPSTH SKCIEPHMEHTATLHO THIIOTE3b O XHMHUECKHX cBO¥CTBax Be-
INECTB Ha OCHOBE UX COCTaBa U CTPOEHMUS, HX CIIOCOBHOCTH BCTYTIaTh B XHMHYECKUE PEAKIIHH, O
XaPAKTEPE M [POJYKTAX PasIuIHBIX XHMHYECKHX PeaKiluii;

* XapaKTepH30BaTh BELIECTBA II0 COCTABY, CTPOCHHIO 1 CBOHCTBaM, YCTaHAB/IHBAIOT
IPUIHHHO-CIIENICTBEHHEIE CBAZM MEK/LY TAHHBIMH XapaKTePUCTHKAMHE BEIIECTRA,

® COCTABIIATE MOJIEKY/IIPHBIE H IONHEIE HOHHELE YPaBHEHHUS [0 COKPAMIEHHEIM HOHHBIM
Y DABHEHUSM;

* TPOTHO3MPOBATE CIIOCOGHOCTE BEINECTBA MPOSBIATE OKUCTHTEILHEIE WK BOCCTAHO-
BHTCIIBHBIC CBOHCTBA C YYETOM CTeNeHel OKHCIeHHs SNEMEHTOB, BXOAIIHX B €T0 COCTAR;

* COCTaBIIATH YPABHEHUS PEaKIMil, COOTBETCTBYIOMMUX TOC/ICAOBATEINBHOCTH TIPeBpa-
IEHUH HEOPraHWIECKHX BEIECTB PA3THYHBIX KI1acCOoB;

* BBIIBHIaTh ¥ IIPOBEPATH KCIIEPUMEHTANBHO THIIOTE3EI O pesynsTaTtax Bo3aeHcTBHS
PasIHYHEIX (AKTOPOB Ha W3MEHEHHE CKOPOCTH XHMHYECKOMH PeaKIuu;

* HCIONB30BaTh NPHOOPETEHHEIE 3HAHMS 1715l HKOIOIHUCCKH IPaMOTHOIO [IOBE/IEHUS B
OKpY#aronie cpene;

* MCTIONE30BATE NPHOOPETENHBIEC KIMIOYERbIe KOMIIETEHIHH TIPH BEIIOMHEHHH IIPOEKTOR
11 yacOHO-HCCIeI0BATENBCKHX 34714 110 HM3YHCHUIO CBOHCTB, c10CO00B MOy YeHHs i Pacio3Ha-
HOHHA BEIIECTB,

* 00BeKTHEHO OIEHHBATE AHGOPMALHIO O BEINECTBAX M XHMHYECKHX nponeccax;

* KPHTHHECKU OTHOCHTBCS K [ICEBIOHAYYHOM HH(OpPMAIHH, Heno6pocoBeCTHOH pekia-
ME B CPEICTBAaX Maccoroii nHbopMarnmm;

¢ 0CO3HABATE 3HAYEHHE TEOPETHUECKUX 3HAHMH 110 XUMHK AUIsl TIPAKTHYECKOMN JIeATEhb-
HOCTH 4eJioBeKa;

* CO3NAIOT MOME/H M CXEMBI JUIA PEIIEHHS YICOHBIX 1 I03HABATE/ILHEIX 3a/1a4; TOHH-
MATB HEOOXOAUMOCTS COBIm0IeHIS IPEMNMMCAHUH, MPETaraeMEIX B HHCTPYKIHAX 110 HCIOMIb30-
BAHHIO JIEKAPCTB, CPEICTE OBLITOROM XUMHH 1 Tp.



4. Conepxanue yuenoro npeaMera Xumus
8 knacc

Hauanenbie nonsTas u saxons: xumuu

Tena u emectsa. CroltcTpa Bermects. OTanonHke (usnueckue cpoifcrsa BerecTs. Ma-
TCpHANEL U MaTepuanoBesicune. Ponb xumMun B mu3mK coBpemMeHHOro obmectBa. OTHOmEeHHE
obmecTsa Kk Xumuu: xeModums u XeMooOHs.

Meroaer u3yuenns xumun. Habmonerme. xenepumert. Mogemmposanue. Mozenu ma-
TCPHATBHBIC W 3HAKOBBIE WITH CHMBOILHELIE,

l'aser. Kunxocru. Tsépmbie Bemectra. Bzaumurie nepexoms mesxy arperaTHbIMH CO-
CTOAHHUAMHE BEINECTBA: BOSTOHMKA (CyOmmmanms) u JlecyOIMMalis, KOH/ICHCAIUS W HCIIapErHe,
KPHCTA/LIH3aIis W [L1aRJIeHHE.

Dusnveckue seenns. YncTse BemecTsa i cmecu. 'oMorennrie i rereporennsie cmecy,
Cmecu razoo6pasusie, kuakue u TBEpABIe. CriocoBen pasnenenns cmeceil: MePeronka, win Iu-
CTHJIIANMA, OTCTaHBaHHe, DUIBTPOBAHHE, KpHCTANTH3alKs UIH BHINAPUBAHHE. Xpomarorpa-
us. Tpumenenue stHx crioco6os B naboparopHoit mpaxTHKke, Ha HOPOH3BOJICTEE H B OBITY.

Xumuueckue nreMeHTs. ATOME! H MonekybL. TIpocTsie U crnoxHLle Bemecrsa, Amio-
TPOTHi Ha IpUMEpe KUCI0poia. OCHOBHEIE TIOMOKCHHS ATOMHO - MOIIEKY/ISIPHOTO yueHus, Ho-
HbL Belecrsa Monekyasproro u HEMOIEKYJISIPHOTO CTPOEHHS,

3HaKY (CHMBONBI) XHMHUECKHX 3JIEMEHTOB. Wudopmaims, kotopyio HecyT 3Haku Xumu-
HCCKHX 3JIEMEHTOB. DTHMOJIOIUS Ha3BAHMiL HCKOTOPBIX XAMHYECKHX 21eMeHTOB. [lepHojnye-
CKas Tab/THIa XUMHYECKHX JJIeMEHTOR M. W Menneneesa: KopoTkonepropii u JUIMHHOIEPH-
OJHEIA BapuanThl. [lepuoser i rpymmbt. Tasnas u 110604Has HOATPYIIB, WK A- U B-rpymmse.
Ornocurensuas atoMuas mMacca.

Xumuueckne Qopmynst. Magexcs: u koa(dumments. OTHOCHTENBHAS MOJIEKyIsipHasd
Macca. Maccosast 0/ XMMHYECKOro a/eMeHTa B coenunenun. Mudopmanus, xoropyio Hecyt
XHMHYECKHE (DOPMYJIEL

BanentHocTs. Crpykrypnbie popmynsr. Xumuueckie SMEMEHTEI ¢ NIOCTOSHHOH H mmepe-
MCHHOH BaNCHTHOCTBI0. BBIBOA (hOPMYITEI Coemmueus o BanentHOCTH, ONpenenenue panent-
HOCTH XHMIYECKOTO 37eMeHTa 1o (opmyne Bemecta. CocTasieue HA3BAHMH COCOHMHEHHT,
COCTOSMMX M3 ABYX XHMHYECKHX 3JICMEHTOB, 10 BAICHTHOCTH. 3aKOH HOCTOAHCTBA COCTaBa
BEIIECTE,

Xumudeckue peaknud. PearenTsr u MPONYKTE! peakiuy. TIpu3HaKy XUMuYecKHX peak-
IHH. YCITOBHA UX TIPOTEKAHHS U HpeKpauierus. Peakiyu ropenns. DK30TepMideckue u 5H10-
TEPMHYECKHE PEAKIIHH,

3aKOH COXpAHEHMS MAcchl BEICCTS. Xumudeckue ypasHenmns, COCTaBieHHe XuMute-
CKHX ypasHeHuH. H(OpManus, KOTOPYIO HecET XuMmTeckoe YPaBHEHHE.

Knaccuuranus xumuveckux peaxumii mo COCTaBy W YHMCIY PEareHTOB M NPOJYKTOB.
Tunsi xummgeckux peaxiuit, Peakiun COCAMHEHH, Pa3NoMKeHUs, 3aMelllenns u obMena. Kata-
JU3ETOPEI H KATATH3.

Hemoncrpanun
*  Konnexuus marepuanos u usnenuii us HHX.
*  Monenn, uenons3yeMele Ha ypoxax dusuxu, Guonoruu u reorpadmm,
*  O6némure u IIaPOCTEPIKHEBBIC MOIETH HEKOTOPBIX XMMHUYECKHX BEIICCTR.
*  Mogenn kprcranmmueckix pe€rox,



Cobupanue npubopa 11s OTYYEHHS Ta3a | NPOBEPKA €I0 Ha TePMETHIHOCTD.
Bosronka cyxoro Jibjia, ifona win HadTania.

ArperaTHbIe COCTOSHHS BOJIEL

Paznenenne gByx HeCMEIIHBAIOIIAXCS KHAKOCTEH ¢ IIOMOIIBIO JIGITHTEILHOH BOPOHKH.
Juetunnsrop u ero pabora.

YcTanoBka 11 (UABTpoBaHUA H e paboTa.

VeranoBKa A71s BEIIApHBAHHA H e& paboTa.

Konneknus 65ITOBEIX TpHOOPOR /1% (PUIETPOBAHHSA BO3IYXA.

Paspenenue kpacsiuero Berectsa uioMacTepa ¢ HOMOLIBI GyMaxHO# xpoMaTtorpaduu,
Mojenn amIoTponHBIX MOAH(HUKAIIHE YIIEpOa U CEpbL.

Tonyuenune o3o0Ha.

Iloprpers: M. 4. Bepuenuyca u JI. 1. Menaeneesa.

KopoTkonepaoausiii u jmmHHONepHOHEI BapuanTsl [leproanueckoii cucremst JT. W.
Menneneera

KoHcTpynposaHue mapocTepKHEBEIX MOJIENeH MOTEKY L.

Ammnapar Kunma.

Paznoxenune GUXpoMara aMMOHHA.

Topenue ceprl 4 MATHUEBOI TEHTEL

INoprpers: M. B. Jlomonocosa u A. J1. JlaByasse.

OMNBITEL, AIUTFOCTPUPYIOIIHE 3aKOH COXPAHEHHS! MACCEI BELIECTB.

l'operre docdopa, pacTBoperre HPoyKTa TOPEHHs B BOJIE U MCCIIEL0BAHHE T10/Iy9eH-
HOT'O PacTBOPA JTAKMYCOM .

BzaumopeficTBrE COMSAHOM KMCIOTEI ¢ IIHHKOM.

[lonyuenue ruapokcuna menu(IT) u ero pasnoixenue IpH HArpeBaHHH.
JlaGopaTopubie 0NbITHI

1. Oznakomuenue c xonekuueit 1aGopaTOpHOH TOCYIEL

2. TIposepxa npuGopa /Uit NOYSEHHS Fa30B Ha [EPMETHIHOCTb.

3

. IlpuroroBnenue reTeporeHHOM cMeCH MOPOLIKOB CEPhI M JKENE3a U UX Pa3fICICHHE.
- BsammoneicTBHe PacTBOPOB XJIOPHIIOB M HOIHIOB KallUs ¢ PACTBOPOM HHTpaTa cepelpa.

GO ~1 O Lh s

Osnakomienue ¢ MHHEpaIaMy, 06pasyIOMHUMU TPaHAT,

. omyuenue ruapoxcuia Menu(Il) u ero BzaumozeiicTBrE ¢ cepHOi KMCIIOTOIA.
. BaammopieiicTBre pacTEOpa COJIBI € KMCTOTOR.

. [poepka 3aKoHa cOXpaHEHHA MACCHI BEIIECTB Ha IPHMEpe B3aUMOJICHCTRHS IENTOUH H KIC-
JIOTEL

9. IlpoBepka 3aKOHa COXPAHEHHS MAcChl BEMIECTB HA MpHMEPE B3AHMOACHCTBHS WETOYH K
conw xenesa (1I1).

10. Pasnoxenne nepokcyia BOXOPOAA ¢ IOMOIIBIO OKcHAa Mapraua (IV).

11. 3amemenue jxene3oM Meau B MEITHOM KYIIOPOCE.
[paxTuaeckne padorTel

1.

3uaxoMcTBO ¢ nabopatopusiM o6opynosanueM, [IpaBHIa TEXHHKH GE30MACHOCTH NPH

pabote B kabuneTe XuMuE. HEKOTOpbIE BujiBl padoT.
2. Awuanus moussr



Baxueiimue npeacrasurenn Heoprannveckux emectB. Koimyecrrennrie oTHOWEHHS B
XHMHH
Cocras Boszyxa. Ilonstie 06 065EMHOI 10716 KOMIIOHEHTA TIPHPOAHOH rasoBoit cMecH —
Bo3ayxa. Pacuér 06b8ma KOMITOHeHTa ra30Boil CMeCH 110 ero 06BeMHON 0Ie 1 Hao0opoT.
Kucnopon. Ozon. Ionyuenne xncropoza. Cobnpanue i pacnostasanue KHCI0poa. XUMH-
HECKHE CBOMCIBA KHCIOPO/ia: B3aHMO/CHCTRBHE C METAIUTAMH, HEMETAITAMM H CIOKHBIMY BeLIe-
creamu. [IpuMenenne kuciopoga. Kpyrosopor kucmoposa B npupoze.
Oxcupr. O6pazoBanye Ha3BaHEN OKCHIOR 110 HX thopmynam. Coctarnenue GopMyl OKCH-
0B MO UX HaspaHWsM. [Ipe/iCTaBNTEM OKCHIIOR: BOJIA W YIIIEKHCIBI 43, HerAmEHas H3BECTh.
Bogopox B mpupozie. ®usaueckne 1 XHMHYECKHE CBOMCTBA BOIOPO/IA, €10 MOMYYCHHE U
HOpHMeHeHHe,
Kucnotsr, nx cocras u xnaccuduxaims. Uaaukatopst. Tabmuma pactBopumocTH. Coii-
Has B CEPHAs KUCJIOTEL, HX CBOHCTBA M IPHMEHEHHE,
Comm, ux cocra i Hazpanus. PacTBOpHMOCTE coneil B Boge. IIpencrasurenn coneii:
XIOpHJ HaTpus, KapboHaT HaTpus, Gocdar KaTbIus.
Ilocrosunas Asoragpo. Konugectso Bemectsa. Molb. Monspras macca. Kpataeie enu-
HULBI H3MEPEHHS KOMYIECTBA BEIIECTBA — MHJUIMMOJB H KHIIOMOITb, MAJUTAMOJIAPHAS H KHJIO-
MOJIApHAA MAcChI BEIECTRA.
Pacuétel ¢ ucnonb3oBaHWeM MOHATHH «KONHYECTBO BEMIECTBA», «MOJIpPHAs Maccay,
«MOCTOAHHAs ABOTAIPOY.
3axoH Asorajpo. MomsipHeIit 065EM ra3006pasHEx BemecTs. OTHOCHTENbHAS TIOT-
HOCTH OJJHOLO ra3a 110 Ipyromy.
Kparisie exunune: usmepenns — MHJITHMOJISPHBIH H KHITOMOJISPHBIH 06BEMBI Ta3000-
Pa3HBIX BEILECTE.
Pacuéter ¢ mcmone3oBanMeM NOHSTHI «KONTUYECTBO BEIICCTBAN. «MONIApHAsA Maccay,
CMOJISAPHBIH 00BEM T'az0By, (ITOCTOTHHAS Aporaapo».
Pacu€rel ¢ mcnonb3oBaHuEM TMOHATHY (KONHYECTBO BemiecTBay, «MONgpHAS Maceay,
«MOJISIPHBIN 00BEM Ta30B», «UHCITO Asoranpo».
I'mapocdepa. Kpyrosopor Bozsr B npupozie. dusHyeckue o XMMHUECKHE CBOHCTBA BOJIET;
B3aMMOICHCTBHE ¢ OKCHIAMH.
OCHOBaHHA, HX COCTAB. PactBopnMocTs ocHOBauuit B Boge. Mamenenue OKpacKH WH]IH-
KaTopoB B Leno49Ho cpene. [Ipencrasnrenn menoueit: THAPOKCHALI HATPHA, KATHA W KAJIbLIHA.
PacTBOpuTEnS H pacTBOpPENHOE BelmecTRo. Pacreopsl. Pacteopenne. Iuapars:, Maccosas
oI PACTBOPEHHOTO BellecTBa. PacusThl, CBS3aHHEIC ¢ HCMOJbL30BAHHEM IOHATHS (MACCOBAS
JI0J11 PacTBOPEHHOIO BellleCTBay.
JemoHeTpanun
¢ Onpegnenenne comepkaHust KACIOPONIA B BO3LYXE.
* Tlomyaenne kucnopona pasoxenneM nepMaHraHaTa Kajius u nmepoKcHIa
BOJIOpoOa.
* CobnpaHue METONOM BEITECHEHHS BO3/YXa H BOJEL
* PacnosnaBanue Kuciopoya.
* T'openue maruus, xenesa, yriui, cepsr 1 pocgopa KHCIIOPOJIE.
¢ Konnexius okCHIOR.
* Tlomyuenue, cobupanne H pacmo3HaBanue BOJOpOAA.
* ['openne Bomopoja.



* BsaumopeiicTsue Bogopoaa ¢ oxcunom memu(Il).

*  Komnexius MUHEpaIbHBIX KHCIOT.

¢ Ilpapumno pazbapienus cepoil KUCIOTEL

*  Komnexuus coneif.

¢ Tabmuia pacTROPUMOCTH OCHOBAHUH, KUCIIOT ¥ COJIEl B BOJE.

¢ HexoTopkle METAILIbI, HEMETAJUTEL i COEIMHEHNMS KOJTAYECTBOM BEIIECTBA B | MOJb.
*  Mopens MomspHOro 00BEMa ra3000pa3HbIX BEIECTB.

JlaGopaTopHsie ONLITEI

12. IlomyTrHeH¥e H3BECTKOBOH BOJIBI IPH MPOMYCKAHUH YIJIEKHCIIOTO rasa.
13.  Tlomyuenue BoZopoJa B3auMOAeHCTRUEM IIWHKA U COJISTHOH KUC/IOTHI.
14.  Pacrmo3smaBaHue KUCIOT UHIUKATOPAMH.
15. MsmeHeHue OKpackd HHIHKATOPOB B [IENOYHOH cpene.
16. OzHakoMIleHHE ¢ MPEnapaTamy JOMAIIHEH WITH MIKOJLHOH alTe4KH — pacTBOpaMH Ic-
POKCHA BOIOPOJIA, CITHPTOBOH HACTOHKM MO/a H HAIIATEIPHOTO CIHPTA.
lpakrugeckue padboTsl
3. Tlonyuenne, cobupanue U pacmo3HaBaHie KHCIOPO/A.
4. Tlonyuenne, cobupanue i paclo3HaBaHKie BOJOPOJIA.
5. TlpuroTosnesrne pacTBOPOR COJICH ¢ HX 3aJaHHON MAccOBOH JHomeH,
OcHoBHBIE KJIACCH] HEOPraHHYecKUX coeHHeHnil
060o6menne crejlenni 06 OKCHAAX, UX KIacCHOUKAINNA, Ha3BaHusX W cBoHCTBaX. Criocolsl
MOTYYCHUS OKCH/IDB.

OcHoBanus, AX KIaccu(puKamys, Ha3BaHUsS W CBOMcTBA. B3auMoIEHCTBHE C KUCIOTAMH,
KHCIOTHBIMMA OKCHIAMHM W coNsMH. PasnoxeHue HepacTBOPMMEIX ocHoBanuii. Crocobsr nmoiry-
HEHHA OCHOBAHHMH.

Kucnorsl, ux knaccuurarnus 1 Hazeauug. Obmue XUMHYeCKHe CBOICTBA KuclIoT. B3a-
MMOJIEHCTBHE KHCIOT C METAUTAMH. DIeKTPOXMMHYCCKHI psifi HANpsKeHWH meTannos. Bsan-
MOJISHCTBHE KHCITIOT ¢ OKCHIaMH MeTannoB.BianmozelcTBHE KHCIOT ¢ OCHOBAHHAMHU — peak-
Mg HeliTpanuzanmu. BaaumoneiicTere kucnot ¢ comamu.Ilonydenne GeCKHCIOPOHBIXH KHC-
JI0POACOICDMKAIIIHX KHCIIOT.

Comu, ux Knaccuukanys u colictea, BsaumozeiicTere coneil ¢ MeTammamu, ocobeH-
HOCTH 9THX peakuuii. BaaumojielicTBHE conel ¢ COMAMH.

Tenernueckue psiipl MeTAIA B HeMeTaiula. | eHeTHYecKas CBA3b MEXIY KaccaMu He-
OpPraHH4YeCcKHX BEIISCTB.

JlaGoparopHbIe ONBITHI

17. BzaumogpelicTBue OKCH/IA KATBIHS C BOJOH.

18. TlomyTHEHIE H3BECTKOBOMH BOEL

19. Peakums HeifTpanusanuy.

20. lMonyuernue ruapoxcuna Menu (1) u ero BzaumoseiicTBe ¢ KHCIOTOH.
21. Pasnosxenue ruapokcuaa meau (1) mpu HarpeBaHumy.

22. BzauMOoIeHCTRHE KUCIIOT C METAIUIAMH,

23. BaaumozneicTBAE KHCIIOT € COJIAMH.

24. O3HaKOMIIEHHE ¢ KOIUIEKITHEN coe.

25. Bzanmogeiictere cynsdara megu(Il) ¢ xeneszom.




26. BaaumogeiicTsue conieif ¢ COMAMH.

27. I'enernyeckas cBA3b HA IPUMEPE COCAUHEHUN MEIH.
IlpaxTayeckue padors

6. Pelenue sKCIEPIMEHTATLHBIX 3a/1at.

Iepuogu4eckuii 3axon 0 [lepHoanueckas cHCTeMa XMMHYECKHX )IEMEHTOB
J. . Mengeneera H cTpOeHHe aTOMA
EcrecTBenHbIC ceMeHCTBa XHMAMECKHX 3MEMEHTOR: IEI0YHBIC W MIEI0YHO3EMETBHBIC Me-
TaJUIEl, TAJIOTeHEl, HHepTHBIE (Onaropojmeie) rasel. AmdborepHocTs. AMpOTEpHEIE OKCHABL H
ruapoxcupl. KoMIuiekcusie comm.

Ortxperrae [1. Y. Menneneessiv [lepuonnyeckoro 3akoHa v coznanue um Ilepruoande-
CKOH CHCTEMBI XMMHYECKIX JIEMEHTOB.

AToMBI Kak (opMma CYIIECCTBOBAHHS XHMHYECKHX EMEHTOB, OCHOBHBIE CBEICHUS O
CTPOCHHH aToMOB. JloKa3aTenbeTBa CIOXKHOCTH CTpoeHnAs atoMoB. OnbiTel Pesepdopna. [ane-
TapHas MOJIeNTb CTPOCHHS ATOMA.

CocTaB aTOMHEIX si7Iep: NPOTOHBI, HeWTpoHEL. OTHOCHTENBHAS aTOMHAs Macca. Bzanmo-
CBA3B MOHATHH «IPOTOHY», HEHTPOH», KOTHOCHTENBHAS ATOMHAS Maccay.

Mukpomup. Dnextponsl. CTpoeHHe SIMEKTPOHHBIX YPOBHEH ATOMOB XHMHYCCKHX 3Je€-
mentor NeNe 1-20. TlonsiTHe 0 3aBEPIIEHHOM HIEKTPOHHOM YPOBHE,

HMzoroner. ®usmyeckuit cMsicn camBomuku [leproguyeckoii cuctemel. CoBpemennas
dopmymposka [Tepiogudaeckoro 3akona. MsMeHeRus CRONCTE 37EMEHTOB B MEPHOJAX M IPYII-
Tnax, Kak (yHKIHS CTPOEHHS SNMEKTPOHHEX 000JI0YeK aTOMOB.

XapakTepuCTHKa 5/IeMeHTA-MeTaIlIa H JIEMEHTa-HeMETaIUIa [0 MX MOJokeHHIo B Ilepn-
ONTMHECKOH CHCTeMe XxMMUYeckuXx 3nementos J[, M. Meneseesa.

JdemoHceTpanun
* Paspuunsle hopmet Tabui neproauYecKoil CHCTEMBI,
¢ MogenupoBanue nocrpoenus [lepuonugeckoit cacremsr [1. M. Menneneesa.
*  Mojenu aTOMOB XUMHYECKHX BIIEMEHTOB.
* Mojenu aToMOB 3IEMEHTOB 1—3-T0 [EPHOIOB
JlaGopaTopHble oNBITHI.
28. Tlomyuenue aMpOTEPHOro THAPOKCH/A H HCCICA0BAHES €T0 CBOACTE.

Xumuaeckas cpszb. OKHCIUTEILHO-BOCCTAHOBHTENLHbLIE PEAKIHH

Honnas xumudeckas csass. onpl, o6pasopaHHBIC aTOMaMH METALIOB ¥ HEMETALIOB.
CxeMBI 00pasoBanus HOHHOM CBA3M Aiisi OMHADHBIX coenuHennil, OHABE KpHCTaIUIMHECKHe
PemETKY 1 GU3HYECKHEe CBOHCTBA BEIIECTB ¢ OTHM THIIOM pemérok. ITonstue o hopmymsHOlH
e/[MHUIIe BEINEeCTBa.

KopanenTnas xumudeckas cBsi3b. DIEKTPOHHBIE M CTPYKTYpHEIE (hopmys. KopameHt-
Has HemonspHas CBs3b. CxeMmbl 06pa3oBaHMsA KOBAICHTHOM CBA3M 1isl GHHAPHBIX COEIMHEHHUI.
MonexynspHbie 1 aTOMHbIE KPHCTAIMYECKHE PEMIETKH, H CBOHCTBA BEIIECTB C THM THIIOM
PEMIETOK.

SnektpoorpuaTenbHocTh. Pax anextpoorpunarensaoctn. KoBaienTHas nonspHas xu-
MHYeCKas cBA3b. Jlumnons. Cxemsl 06pa3oBaHus KOBAIEHTHOH MONAPHON cBA3H Uit GHHAPHBIX
coeiMHeHHA. MonexkyipHEle 4 aTOMHBIE KPHCTAUIHYECKHE PEUIETKH, CBOMCTBA BEIIECTB C
3THM THIIOM PELIETOK.



MertanmyecKas XHMHUECKas CBA3b M METALTHIEeCKas KpucTaunyeckas pemérka. Cpoii-
¢TBA BEIIIECTR ¢ ATHM THIIOM peméTox. Ejunas mpupoa XHMHYECKHX CBSA3CH.
Crenens oxucrnenus. CpapHeHue CTENCHH OKHCIeHNS H BajeHTHOCTH. [Iparmia pacuéra
creneHeif OKHCIeHNS 110 GOpPMYIaM XHMHYECKHX COEHHCHHI,
OKUCIHTENEHO-BOCCTAHOBHTENBHEIE peakitui. Ompeie/icHHe CTENCHeH OKHCICHHA Ui
3/IEMEHTOB, 00PA3YIOMEX BELIECTBA Pa3HbIX KIAaccoB. Peakiyny MOHHOrO oOMeHa M OKHCIH-
TeIBHO-BOCCTAHOBUTENBHEIE peakinu. OKUCIHUTENs ¥ BOCCTAHOBHTENb, OKUCICHUC U BOCCTA-
HoBeHue. COCTABIGHHE ypaBHCHHMH OKWCIHTEIHHO-BOCCTAHOBHTENbHBIX DAyl MeTOJOM
3JIeKTpOHHOTO HanaHca.
JeMoHETpANHN
*  Bumgeo ¢parMeHTHl H claiiel «oHHAS XUMHAYCCKAs CBA3b 7.
e Komrekius BENIECTE ¢ HOHHOH XHMHYECKOH CBA3BIO.
*  Mozeny MOHHBIX KPUCTATUIHYECKHX PEIIETOK.
*  BuaeodparmenTsl 1 craiins! « KoBancHTHas XAMHYCCKasA CBALY.
*  Komnekiys BEIECTB MOJICKYIIPHOTO H aTOMHOI'O CTPOCHHS.
»  Mozenu MONEKYISPHBIX M ATOMHBIX KPHCTAILTMYECKHX PELIETOK.
*  BupeodparMenTs u craiusl «MeTaniuyecKas XUMHICCKAS CBA3bY.
e Komnexius «VIeTanmsl 4 CIITaBED.
o BsaumozelicTBEE [MHKA C Cepoi, comsHoi kucnoToil, xmoprgoM memm (I).
e T'openue Margus.
¢ BzanMOAeHCTBHE XIOPHON H CEPOBOIOPOIHON BOIBL
JlaGopaTopHbIe ONBITEI

29. WaroToBIeHHe MOIEIH, WIIOCTPUPYIOIIEH cBOHCTBA METAITHIECKOMN CBA3H

9 knace
TosTopenne u 06o6ueHne cBeeHMil no Kypey 8 Kiacca
Bunapusie coemurerns. Oxcus! coneobpasyromue 1 Heconeobpasyiounie. I'uapokeu-
7BI: ocHOBaHESA, aMm@oTepHbie, KHeIoTEL CpelHne, KHC/bIe, OCHOBHEIS COJIH,
O606IIeHne CBe/ICHNH 0 XUMUYecKuX peakiusix. KiiaccH(pHKanms XUMHISCKIX peaK-
Hif IO PA2TMYHEIM OCHORAHUSIM: COCTABY M UHC/TY PEArHPYIOIMX H 00pasyIomuXcs BeliecTs,
TenIoBoMy 3((eKTy, HapaBIeHHIO, H3MEHEHHIO CTeIEHeH OKHCIIEHHS 3IEMEHTOR, 0Gpasyio-
IIAX pearnpyiolye BeIecTra, (pase, HCHOIL30BAHMIO KATAIM3ATOPA.
IMonsaTre 0 cKOpoOCTH XUMHUecKoi peakiun. QakTopsl, BIUAIONINE HA CKOPOCTh XHMH=
YeCKHX PeaKildii: Ipupoia pearHpyonax BEIECTR, HX KOHIIEHTPAIHs, TeMITepaTypa, IoMab
CONPHKOCHOBEHHAA, HaIM4YKe Katanusaropa. Kartams.
JdemoHcTpanun
*  (3HaKOMJIEHHE C KOIUICKIMAMH METALIOB H HEMETAIIIOB,
*  (3HAKOMJIEHHE C KOJUIEKIUIMU OKCHIOB, KHCIOT H COJIEH.

* 3aBHCHMOCTE CKOPOCTH XMMHYIECKOH PeaKiiy OT NPUPO/Ibl PEarupyIOIIHX BeIICCTB.
3aBHCHMOCTE CKOPOCTH XMMHYECKOH PeaklliH OT KOHIEHTPALHH pearupyromux Be-
IIECTR.

* 3aBHCHMOCTB CKOPOCTH XHMHYECKO# PeakIlii OT MIOMa I

COTPUKOCHOBEHUS PEATHPYIONIMX BEIIECTB ((KAMAMIHE CIIOH»).




* JaBHCHMOCTD CKOPOCTH XHMHYECKOH PeakIliy OT TeMIEPaTyphl Peardpylomniux BEIICCTE.
JlaGopaTopHbIe OIbLITHI
1. BzaumonelcTBHE aMMHaKa H XJIOPOBOAOPO/IA.
2. Peaxius HeHTpaIH3aIHH.
3. Habmonenne termnororo adbexra peakiuy HeilTpan3auH.
4. BrauMojeiCTBHE CEPHOM KHCIOTH ¢ OKCHOM ME/IH (11).
3. PaznoxeHHe NEPOKCHIA BOAOPO/A € OMOIIBIO KaTatashl KapTodens
6. 3aBHCAMOCTB CKOPOCTH XMMUHYECKOH PEaKL|y OT IIPHPO/IbI pearipyioHX BEMECTs Ha
[IprMepe B3auMOeiiCTRIS PacTBOPOB THOCYIIb(ATa HATPHS U XIIOpHAA Gapwsi, THOCYNB(haTa
HATPHS H COJAHOA KACIOTEL
7. 3aBHCHMOCTB CKOPOCTH XMMHYECKOH Peakiii OT IPHPO/ILI METALIOB NPH HX B3aHMO-
JeficTBHY C CONISTHOH KHCIIOTO#H.
8. 3aBHCHMOCTE CKOPOCTH XHMHUECKOH PeaKiii OT MPHPOIBI KHCIIOT NpH B3aHMO e CTBIH
HX C KEIIE30M.
0. 3aBHCHMOCTE CKOPOCTH XHMUHECKOH Peakiiy OT TEMICPaTyphbl.
10.  3aBHCHMOCTE CKOPOCTH XMMHYECKOH peakiiuy OT KOHICHTPALMH.
11. 3aBECHMOCTH CKOPOCTH XMMHYECKOH peaKiyy OT ILIOMAjH CONPUKOCHOBEHHS pearnupy-
OILIX BEMIECTB.
12. 3aBHCHMOCTE CKOPOCTH XMMHMYECKOH PEaKi[Hi 0T KaTaru3aTopa.

XuMAgecKHe PeaKiHH B PACTBOPAX JIeKTPOIHTOB

[Tousatie 00 HIEKTPONHTUYECKON MUCCONHMAIHH. DNEKTPOIMTEL H HESIMCKTPOIHTEL Me-
XAHM3M JTMCCOIAAIIH IEKTPOIHTOB C PA3IMYHBIM XapakTepoM cBsasu. CTerneHk 31eKTpoIuTH-
yecKko mucconnanun. CHIbHEE W cnalbie 3MEKTPOIUTHL.

OCHOBHEIE [OJNOKEHHS TEOPHH DISKTPOJNHTHYECKOH AMCCOLHALMH. Knaccupuxanys
HOHOB M HX CBOMCTBA. KHCIOTEI, OCHOBAHYS M COMH KaK 3MeKTponuThl. WX Knacchduxamys u
JHCCOLUAIHA.

O61uHe XMMHUECKHE CBOMCTBA KHC/IOT: H3MEHEHHE OKPACKH MHITHKATOPOB, B3aHMOJICH-
CTBHE ¢ METAILTAMH, OKCHJAMH 1 THAPOKCHIAMH METAIIOB U CONAMH. MONeKyisipHbIC M HOH-
HEIE (TIOJHBIE M COKPALIEHHBIE) YPABHEHHS PEaKIUil.

KUMHUYCCKUH CMBICH COKPAIEHHBIS ypasHeHuH. YoIoBHA TPOTEKAHHA Peakiuii MecIy Snex-
TPONUTAMH JI0 KOHIA. PA]l aKTUBHOCTH METAIIOB.

Ob6mue XHMIYecKre crOMCTRa menoyel: B3anMoeiicTBHE ¢ KACTIOTAMH, OKCH/IAMH HE-
MeTanioR, consmu, O6IEE XHMUAYECKHE CBOHMCTBA HEPACTBOPHMBIX OCHOBaHHIi: B3auMOei-
CTBHE C KHCIIOTaMH, PA3JIOKEHHE NP HAarpeBaHUH.

O6mye XUMHYECKHE CBOHCTBA CPEIHMX COJIeH: B3aMMOJEHCTBHE ¢ KHCIOTAMH, [IEI0-
“aMH, COJSIME | MeTasiaMu. B3anmozeiflcTBHE KHCIBIX COIEH CO LIEoYaMu.

I'uaponms, kak 06MeHHOe B3auMOJEICTBIE COJlel ¢ BOJOH. I'mIponu3 col CHIIBHOIO
OCHOBaHHS ¥ cnaGoi KucaoTsl, I'napons comn c1aboro OCHOBAHHS | CHITbHOH KucnoTsL. Hlka-
ma pH.

CBoiicTBa KMCIOT, OCHORAHHM, OKCHIOB M collelf B CBETE TEOPHH IEKTPOTHTHIECKOH
JIMCCOLHAIMH | OKHCIHTEIEHO-BOCCTAHOBHTEIBHBIX PEaKIHii.

JemMoHCTpaIHH.
* lcrnpITaRue BEIICCTB B HX PacTBOPOB Ha 3NCKTPOIPOBOAHOCTE.



*  3aBHCHMOCTH JIEKTPOIPOBOJHOCTH YKCYCHOM KHC/IOTHI OT KOHIEHTPAIHH,
¢ JlBmKeHue OKpaIICHHBIX HOHOB B JIEKTPHUYECKOM II0JIE.
* OmnpepencHue XapaKTepa cpeibl B pacTBOPax COJCH.
JlaGopaTopHbie OMBITEI
13. JTucconmanus cnabrix 51eKTPOIMTOB HA IPHMEPE VKCYCHON KHCIIOTEL
14. M3menenue okpacku HHIMKATOPOB B KHCIIOTHOI cpene.
15,  Peakuus HeffTpamuzanuu pacTBOPA MENOYH PA3IHYHBIMY KHCIOTAMH.
16. Ilomyuenue ruppokcuna memu (I).u ero B3auMoeiicTBHE ¢ paziHYHEIME KUCIOTAMH,
17. BsaumopeiicTBHe CHIIBHBIX KHCIOT ¢ okcHoM mMemu (I1),
18-20. BaaumoieficTBHE KHCIIOT C METAIIIAMH.
21. KavecTBeHHas peakius Ha KapOOHAT-HOH.,
22, TlosnyueHue CTyIHs KPEMHUEBOH KHCITOTHL
23. KauecTBeHHAas peakuys HA XJIOPHJ - WIK CYJIb(aT-HOHbL
24, ViaMeneHue OKPACKH HHHKATOPOB B MIENOYHOH cpefie.
25. BzanmozieiicTare mienoyeil ¢ yrieKucibM ra3oM.
26. KagecTBeHHAS PEAKIIUs HA KATHOH AMMOHMSL.
27. lonyaenne ruapoxcuna menu (IT) 1 ero pasnoxenue,
28. BzanMojeiicTBre KapbOHATOB € KMCIOTAMH.
29, lNonyyenne rugpoxcuna xeneza(Ill),
30. BaanmopeiicTBre Kene3a ¢ pacTBopoM cyibdara Memu (1)
IMpakxTH4eckue paGoTs
1. CsoticTea KHCTIOT, OCHOBAHHHN, OKCHIOB H CONCH B CBETE TEOPHH JIEKTPOIHTHYE-
CKOii TUCCOIHAIMH W OKHCIMTeNBHO-BOCCTAHOBHTEEHEIX PeaKIIHii

HemeTa/nibl 1 HX COEIHHEHH

CrpoeHune aTOMOB HEMETAIIOB W HX nojioxenne B [lepuonuueckoit cucreme. Pan onek-
TpooTpHUATENsHOCTH. KpHcTamyeckue peméTki HEMeTa/UIOB — IMPOCTHIX BellecTB. AJo-
Tponus H e€ npuunnsl. Pusuyeckue cpoiicrea Hemetawos, O61Me XUMUYECKHE CBOHCTBA He-
METaJLIIOB: OKUCTHTETBHBIC H BOCCTAHOBUTENIBHEIE.

rﬂJTOIBII'b], CTPOCHHE HX aTOMOB M MOJICKYII. Du3HYCCKUe H XUMHYCCKHC CBOHCTBA Falio-
r¢HOB. 3aKOHOMEPHOCTH H3MEHEHHS CROWCTB FalOreHOB B 3aBHCHMOCTH OT WX HOJNOKEHHS B
MMepuoamueckoii cucteme. HaxoxneHue rajoreHoB B IPUPOIE W MX MOMy4YEHUE. JHAYCHHE H
HOPUMEHEHHE IaIOreHOB.

lanorenoBOMOpPO/IB! ¥ COOTBETCTBYIOIIME UM KHCIIOTHL: IUIABHKOBAs, CONsHAsI, GPOMOBO-
JopopHas, HoaoBonopoHad. ['anorenuisl. KauecTBeHHBIE peakiii Ha raqoreHH/-Hons. TIpH-
MEHEHHE COCAMHCHUH TaJIOreHOB ¥ HX OHOIOTHYECKas POk,

O6mas xapakxtepucTaka siementos VIA-rpymmsl. Cepa B npupoze u eé nonyuenne. An-
JOTPOIHBIE MOAH(HKALNA CEPBI H HX CBOICTBA. XHMHIECKHE CBOHCTBA CEPEI A €8 IIPAMEHEHHE.

CepoBoI0pO: CTPOCHHE MOJIEKYIIEL, (DH3AUECKHAE W XHMAYECKHE CBOMCTBA, NONYYeHHE H
suayenre. Ceporonoponras kucnora. Cyneguis 1 ux 3uavenue. Jiiomunodopsr.

Oxcnp cepsi (IV), cepuucras kucnota, cynsduTs. KadecTBeHHas peakius Ha CyIbQHT-
HOH,

Oxcun cepsl (VI), cepuast kucnota, cynbdatst. Kpucramnoruaparst. KauecTsennas pe-
aKIus Ha Cynb(haT-HoH.



CepHast KUCI0Ta - CHIBHEI d1eKTposuT. CBOMCTBA pa3sbaBNCHHON CEPHOH KHCIIOTHI, Kak
THITHYHON KHCJIOTHI; B3aUMOJIEHCTBUE ¢ METaIaMK, OCHOBHBIMA # aM(OTCPHEIMH OKCHIAAMH,
OCHOBAHHAME ¥ aM(OTECPHBIME THAPOKCHIaMH, cojisivi. KadecTBennas peakuus Ha cynbdar-
HOH.

OGias XapaKTEpHCTAKA 3/eMEHTOB VA-TpyNibl. A30T, CTPOCHHE aTOMA M MOJICKYJIBI.
OusHYECKHe ¥ XMMUYECKAE CBOACTBA I TPHMEHEHHE a30Ta. A30T B IIpHPOJie U ero Ouosiormye-
cKas POIib.

AMMHAAK, CTPOEHHME MOJeKylsl W (u3HdecKue cBoiicTBa. AMMHAUHAs BOJIA, HAIIATRIP-
HEIH CIIMPT, FHApAT aMMuaka. JJOHOPHO -aKIEeNTOPHBIA MeXaHH3M o0OpasopaHug KATHOHA aMMO-
. BoccTaHOBHTENbHEE cROMcTBa aMmuaka. ColH aMMOHHMS W HX TipuMeHenne. Kauecrsen-
Has peaKius Ha KaTHOH aMMOHHSL.

OKCHABI a30Ta; Heconeobpasyrolmye W KUCTOTHBIE. A30THCTas KHMCIOTAa M HHTPHTHL
A30THas KHCIOTA, &€ MoTyueHue | cBojicTBa. Hurpartsr.

®ocdop, cTpoerue aroma u awiorponnd. Pochupl. Dochun. Okeny dochopa(V) u
opropocdopras kucnora. Gocdarsr. Dochoprbie yrodperns. MHCEKTHITHBL

O61mas xapakTepucTuka dneMeHToB IV A-rpynmbl: 0COOEHHOCTH CTPOEHMS ATOMOB,
NPOCTHIX BEHIECTR W COSAMHEHNH B 3aBUCUMOCTH OT IIONIOKEHHUSA deMeHToB B IlepHoricckoi
cuacreme. Yryepoa. AnnoTpormssie Motudukanun: anvas, rpadut. AMOpQHBIH yruepon u ero
copra: caka, aKTHBHPOBAHHBIA yrons. Ancopbuus. XuMudeckue CBONCTBA yriepoja. Koxco-
XMMHYECKOE TTPOM3BOICTBO | ero mpoaykims. Kapousst.

Oxenn yraepozna(Il): crpoesre MoeKyIisl, OTy4eHHe | ero cBoHcTBa. OKCHa yriepo-
na(IV): cTpoeHHe MOJIEKYJTBI, TIONydYeHre M ero cBolictsa. Yrombuas khcnora, Comn YTOMLHOM
KHUCJIOTHE; KapOoHatsl 1 ruapokapbonarer. Texuuyeckas u muIleBas coja.

Heopranudeckue W OpraHiueckHe BeIIecTBa. YTJEBOAOPOABl. XMMIIECKOE CTPOECHHE
OpPraHMYeCKUX BEIIECTR, KaK MOPSIOK COSIMHEHHS ATOMOB B MOJIEKYJIE [0 BAICHTHOCTH.

MeTan, 5TaH, KaK MpeelIbHEIE YIIIEBOLOPOIEL STHIEH H aleTHIEH, KaK HelpeIenbHbIE
(HeHAaCHINEHHBIE) yriuesomopost. ['openne yriaeponopoos. KauecTBeHHBIE PEakiHK HA HENPe-
JIeNILHbIE COEIIMHEeHHS.

DTHIOBEIA CITHPT, €r0 MOTYHeHHe, TpHMEHenHe U (u3monoruyeckoe Aeficrane. Tpex-
ATOMHBIH CIHpPT TMUepHR. KauecTRenHas peakis Ha MHOTOATOMHBIE CIHPTHL. YKCyCHas -
OPeACTaBHTEND Kiiacca KapOOHOBBIX KHCIOT,

KpeMmuwWit, CTpOCHHE €0 aToMa M cBoiicTBa. KpeMHHH B TpHpoze. CHIMLAABL H CHIIAH.
Oxcun xpemuus(1V). Kpemanesas kuciorta 1 €€ CONH.

[Tpomn3BoACTRO cTEKIA M TleMeHTa, [IpOIyKIHI CHIMKATHOH TPOMEIIUIEHHOCTH: ONTHYE-
CKOe BOJIOKHO, KepaMuKa, hapdop, dasHc.

Onruyeckoe BOIOKHO.

Hemeramisl B mpupoe. Opakiumonnas MeperoHKa KUIKOro BO3AYXA Kak Crnocod noiy-
YeHMs KHCIOpoJa, a3ora, aprona. Ilomyuenue (ocdopa, kpemuud, X1opa, Hona. INEKTPOIA3
PAacTBOPOB.

TMony4enue cepHON KHCIOTEL CHIPBE, XMMH3M, TEXHOIOTHYECKas CXeMa, METOZ KHIlsi-
1ero cos, MPHHEIMIIEL Ternoo6MeHa, NpoTHBOTOKA U tupKyiauun, Oneym. IIpoussoacTBo am-
MHAaKa: CEIPbE, XMMH3M, TEXHONOTHYECKAs CXeMa.

JdemoncTpanuu

e KomIeKius HeMeTalloB.

o  Mopgenu KpHCTALIHYSCKUX PEIIETOK HEMCTAMIIIOB: ATOMHBIE M MOJICKY /ISPHEIE.




O30HATOP U TPHHLMIIE €10 PabOTHL

I'openyie HEMETAIIOB - POCTHIX BEIIECTB: CEPBI, doctopa, 1peBecHOro YIis.
O6pasiisl ranoreHoB - MPOCTHIX BELIECTB.

Bzanmo;ieicTBre TaJoTeHOB ¢ METAITAMH.

BriTecHenHre xopa bpoMoM HiH HojJa H3 PaCTBOPOR UX coileit

KoneKius TPHPOAHLIX COeIMHEHHI XI0pa.

BsawMojielicTBHE CEPEI C METAILIAMH.

T'openue cepsl B KHCIOpOJie

Kosutexius cymbOUIHbIX PY.

KauecTBeHHAs Peakilds Ha cyIbOUI-HOH

O6eciBeYHBAHNE OKPANICHHBIX TKAHEH H 1IBETOB CEPHUCTHIM Ta30M.
B3aumMoIeifcTBHE KOHIIEHTPUPOBAHHON CEPHOM KHCIOTBI ¢ MEIBIO.
OOyrnuBaHue OPraHHYECKHUX BEINECTB KOHIEHTPHPOBAHHOM CEPHOH KHCIIOTOM.
Jluarpamma «CocTas BO3IyXan.

Bupgeodparmentst 1 craiipt «[Inasu 6azapem.

Tlonyuenne, coduparie H paclo3HABAHHE aMMHaKa.

Pasnoxenue buxpomara aMMOHUS.

B3aumoeiicTBHE KOHIEHTPHPOBAHHOM a30THOM KMCIOTEI € MEIBIO.

Topenne [epHOro mopoxa

Pazosenne HATPATa KAMs H TOPEHHE IPEBECHOr0 YroJIbka B HEM

OG6pas1kl IpEPOIHEIX coeunennit gocdopa.

T'openue docdopa Ha BO3IYXE U B KUCIOPOAE.

TTonyuenue Gesnoro Gochopa i HCIIBITAHHE ET0 CBOHCTB

Komnexius «O6pasis: IPHPOIHBIX COENHHEHHH yriepogay

Toprper H. JI. 3emuckoro. [lormnomienye akTHBAPOBAHHBIM YTIIEM PacTROPEHHBIX
BEIECTB WITH Ta30B.

YerpoicTBO TPOTHBOTA3A.

Mogeny MOJIEKYJT MeTaHa, DTaHa, TUIIEHA U AlleTHIIeHA.

BraumonelicTere sTHIIeHA ¢ OpOMHOH BOIOH M PACTBOPOM NEPMaHTaHaTa Kanus.
OAHMe XUMHUECKHE CROMCTRA KICIOT Ha IPUMEDE YKCYCHOU KMCTIOTHL
KauecTBeHHas! peakilis Ha MHOIOaTOMHBIE CIIHPTEL

Komtekums «O6pasibl IPHPOHEIX COEIMHEHHH KPEMHHAY .

Konmexmms cTex1a, KepAMUKH, LIEMEHTA W H3JE/IMA W3 HUX.

Konnexius npoAyKIHa CHIMKaTHOH TPOMBIILICHHOCTH.

BumeodparMesTs H cnainbl «1Ipor3BOICTBO CTEKIIA H [IEMEHTAY.
Komnexims «IIpupoblie cOeIMHCHKS HEMETAITIORY.

BujieodparMeHTEI | caiiisl « DpakiHOHHAS [eperoHKa KEIKOTO BO3IyXan
BuseodparmenTs! 1 cnaiiisl «[Tonyuenue BOJOPOIa, KHCIOPO/d K raloreHOB JJICK-
TPOJMTHYECKHM CIIOCOBOM».

Mojienn anmapaToB [T TPOH3BOACTBEA CEPHOH KUCIIOTEL,

Mojielb KHIIAIIETO ClIos.

Mozens KOIOHHBI CHHTE3a aMMHAKa,

BujicopparmerTs! 1 ciaifjipl «[[poH3BOICTBO CEPHOH KHCIIOTED




o BuneodparmenTs! 1 ciakusl « [pou3BoACTBO aMMHEAKAN.
e Komnexims «Coipb€ 118 TOTy4CHHSA CEPHOH KACIOTRIM.

JlabopaTopHbIe OMBITEI

31. Pacno3HaBaHue TANOTeHUI-HOHOB.

32. KauecTBeHHBIE peakliH Ha cyIb(ar-HoHbL

33. KauecTBeHHas peakiisi HA KATHOH AMMOHHSI.

34, Xumugeckne CBOMCTBA a30THOM KHCIIOTEL, KaK ICKTPOIHTA.
35. Kauecteennsie peakuun Ha ochar-HoH.

36. TloxyueHHe ¥ CROHCTBA YTOJIBHON KACTIOTEL

37. KauecTBeHHas peakius Ha KapboHAT-HOH.

38. [lponyckanue yriueKucioro raza Yepes pacTBOp CHIIMKATA HATPHA.
IMpaxrH4eckne paboTel

2. H3y4eHue CBOWCTB CONAHOH KHUCIOTBL,

3. Maygenue cBOMCTB CEPHOM KHCTOTEL

4. Tlony4ucHue aMMHAAKa W H3YHMEHHE ero CBOHCTB.

5. TlonydeHye YIIeKHCIOro raza ¥ H3y4eHHe ero CBOMCTE.

MeTa/Libl H HX COTHHEHH

Ionoxenue Metannor B Ilepuosmueckoil cucteme xumudeckux anementor JI. M. Men-
JIe/IEEBa, CTPOEHHE HX aTOMOB M KpHCTaIoB, MeTannmdeckas CBA3b ¥ METa/IMHecKas KpH-
craumgeckas pemérka. Ouindeckre CBOHCTBA META/UIOB: 3IEKTPO- K TCIUIONPOBOIHOCTD, OT-
paskarolas crocoOHOCTE, MIACcTHYHOCTS. CIlaBbl YEPHEIE U LBETHEIE.
MeTallisl KaK BOCCTAHOBHTENH. DIEKTPOXHUMUYECKHH pin HaupsokeHui. B3aumoselicTsue me-
TAIUIOB ¢ HEMEeTAIaMH, OKCHIIaM1, KMCI0TaMH, COJIAMH. AJf‘iOMTIHDTepMHﬂ.
CTpoeHne aTOMOB M [IPOCTEIX BELIECTB IIECIOYHEIX METAIIOR. 3aBHCHMOCTh (DM3HYECKHX H XH-
MUYECKHX CBOMCTB IIEI0YHBIX METAUIOB OT 3apsaioB Afep X atoMoB. OKCH/IBI H THIPOKCH/IBI
MICTOYHBIX METAINOB, HX MOJIYYEHHE, CBDF{CTB&, NpHMEHEHHE. Baxknueiiimue cold MIETOYHBIX
MCTAIIIOB, HX 3Ha4YCHHE B JHBOH H HEKHBOH OpHPOJIC H B AH3HH 9€I0BEKA.
CTpoeHne aTOMOB M NPOCTHIX BEIIECTE MICIOYHOIEME/IBHEIX METAIUIOB, 3aBHCHMOCTE (hu3Hye-
CKHX M XHMHUYECKHX CBOHCTR METOYHO3EMEIBHEIX METAILIIOR OT 3apANI0R ANEP HX aroMon. Ok-
CHIBI H THIPOKCHJIEI IIET0YHO3EMENBHBIX METAIIOB, HX IIOIYUICHHUE, CBOHCTBA H TPUMEHEHHE.
Baxnelime coly WENOYHO - 3eMENBHBLIX METAIUIOB, HX 3HAUYCHHE B IIPHPOAE H KU3HH YEIIOBE-
ka. Kapbosars! # ruipokapboHaTh! KalbIHsL.
JK&cTKOCTh BOZBL BpeMeHHAs M HocrosHHAd. Cnocolbl ycTpaHeHHA BpeMEHHOH JKECTKOCTH.
CriocoOrl ycTpaHeHHs NOCTOSHHOH #EcTkocTh. MonnuThl. CoennHeHHs allOMUHKA B NIPHPOJE.
Xumudeckre cBoiicTsa amoMuHns. OcoBEHHOCTH OKCHIA M THAPOKCHIA AJIOMUHHS Kak amdo-
TEPHBIX coe[lHHeHNH. Baxkuelinyie conn amroMUHASA (XITOPHI, CyTb(ar).
OcobenHOCTH cTpOeHUS aroMa xenesa. JKenezo B mpupoje. Baxueiimue pyasl xenesa. OKCHIb
u rugpokcrgsl xeneza(ll) u xenesa(IIl). Comm xenesza(Il) u xenesa(IIT). O6HapyxeHEe HOHOB
KaTHOHOB JKeJie3a B pacTBope. 3HaueHne CoelMHeHH Kenesa.
Kopposus XHMIYECKas W 2IEKTPOXHMAYECKas. 3alliTa MeTallyIoR OT Kopposun. MeTais B
HpHupojie: B CBOGOIHOM BHAE U B Bue coeauHeHHi. [ToraTre o MeTannypruu. Y€pHad u nset-




Has MeTautyprus. [lupomeraniyprus, ruspoMeTamnypras, SNEKTPOMETAITYPris. JloMeHHBIIH
mponecc. [lepepaboTka dyryHa B CTATE. DJIEKTPOIH3 PACILIAROR.
JeMoHCTpamHKU
* DBsammogeiicTBre HATPHS, TUTHA ¥ KBS C BOIOMH.
¢ Topenune HaTpus, Maruus | JKEIE3a B KHCIOPOJIE.
* Bensimka TSpMETHO#M CMECH.
* DBsaumoneiicTBHE CMecH IOPOMIKOB CEPBI U JKETE3a, ITHHKA H CEPbI.
* BsauMogpgiicTBHe AIIOMHHHSA ¢ KMCTOTAMH, IIE/I0YaMH H BOIOM.
* DBsaumopneiicTrre Kene3a u MeJH ¢ XITOPOM.
* BsamMorneHcTBHE Me/M ¢ KOHIIEHTPHPOBAHHO CepHOH KMCIOTOH U a30THOH KHCIIOTO#
(pa3baBieHHOI ¥ KOHIIEHTPHPORAHHOI).
*  Oxpacka n1aMEHH COCIHHCHHAMH IIE/I0YHBIX METAIIIOB.
* Oxpacka niaMeHs COeMHEHUAMH METOYHO3EMETEHEIX METAILIOB .
* Tamenue H3BECTH BOIOI.
¢ Iomyyenue xEcTKOM BoEI B3aUMOIeHCTBHEM YITIEKHCIOrO ra3a ¢ H3BECTKOBOH BOJIOM.
* VYcrpaHeHHe BPEeMEHHOM KECTKOCTH KUIISYCHHEM U T0GABKOH COIbI.
* VYcrpaHeHHe HOCTOSHHOU KECTKOCTH 106aBKOH COMBL.
* VionuTs! u npuHIHD MX AelcTBHS (BUICODPArMeEHT).
*  KomneKius IpupoHsX COeTMHEHNI AMIOMHHHSL.
* Buneodparments! u craiisr «OKCHA AMIOMUHES H €10 MOIH(HKALHIY.
* Ilomydyenue aMm(poTepHOro IHAPOKCHIA AMOMAHMS W HCCIENOBAHME €10 CBOHCTB.
*  Konneximsa «XuMAYECKHE HCTOYHHKH TOKAY,
*  PesymbTarhl JUIMTENEHOTO 9KCOEPHMEHTA [0 H3YUeHHIO KOPPO3HH CTATBLHBIX H3XETHIl B
3aBHCHMOCTH OT YCIIOBHI IIPOLECCOB.
* Boccranosnenne memu u3 oxeuna meau(1I) Bomopomom.
* Bugeodparmentsi u craiizpr « [ Ipou3BoACTBO UyTyHA H CTATHY.
* Buneodparmenter u craiiast «M3aenus u3 uyryna u crammy.
* Buneodparments u cnaiter «IIpou3BOICTBO AMIOMHHUSY.
JlaGoparopHbie ombITHI
39.Bsanvogeiictsnc xenesa ¢ pacTBOpOM Cylib(ara Menu(ll).
40.Tomyuerne H3BECTKOBON BOIBI ¥ ONBITHI ¢ Hel.
41.Tlomyuenue ruapoken;ios sxenesa(Il) u (I1).
42 KauecTBeHHbIE PeaKIIHK HA KATHOHHI JKeNesa
Ipaxrugeckue paborsi
6. Tonyuerue xecTKOM BOEI 1 CIIOCOGH &8 YCTpaHeHHA.
7. Pemenue OKCIEePHMEHTANIBHBIX 3a/1a4 10 TemMe «MeTanmsy,

XuMHS H OKPYRAI0OMAn cpeia
Crpoenue 3eMaH: SApo, MAHTHS, 3eMHAS KOPA, X XHMHYECKHI cOCTaB. Jlurocdepa n
eé xumugeckuii cocras. Munepasst. Pyapl, Ocanonsie nopoasl. Ionesusie nckonaeMeie, Xu-
MHHECKHH cocTas ruapoceprr. XuMudecknii cocTas armochepsi.
VICTOUHHKHE XUMUYECKOTO 3arpsI3sHeHns OKpysKaiomei cpejibl. [ mobanbHble 2K010rHYe-
CKHE IPOGIIEMbI HENIOBEUECTBA: TAPHHUKOBEIH d(hEKT, KHCIOTHBIE 103K/, 030HOBEI ABIPHL.



Me:xaysaposHoe cOTPYIHIYECTBO B 06IACTH OXPAHE! OKPYIKAIOIIeH CPEbl OT XHMHUUECKOr0
3arpA3HEHus, «3eéHad XHMHALY,
HemoHcTpanun

¢  Buneodparmentsl u ciaiinpr «Ctpoenne 3eMin u e8 XUMHYECKHH COCTABY,

*  Konnexius MHHEPATOB B FOPHEIX HOPOL.

*  Komnexnus «Py/isl MeTaIoRY.

*  BujeodparmenTs! 1 crnaiinsl «[ 10GaIbHBIE 3KOJIOTHYECKHE TPOBIIEMB! YeTTOBEYECTRAY.
JlaboparopHbie OMBITHI
43. Vsyuenue rpanuTa.

O6o0menne 3HAHHI M0 XMMHH 32 KYPC 0CHOBHOH MKOJILL.
IoaroToska k OcHOBHOMY rocyIapCTBEHHOMY K3aMeHy

Crpoenne aToMa B COOTBETCTBHH C I0JI0KEHHEM XMMHUUECKOTO 37eMenTa B [lepuoanuye-
ckoif cucteme. CTpoeHuUe BeleCTBA: XMMHUIECKAs! CBA3b H KPUCTATMYECKHE PEmETKA. 3aBHCH-
MOCTb CBOMCTB 00pa30BaHHbIX 3IEMEHTAMM IPOCTHIX BEMIECTR (METAIIOR, HEMETAILIOB, 61aro-
POJIHEIX TA30B) OT HONOMKEHHSA 31eMeHToB B [leproauyeckoii cucreme. Tunonorus HeopraHuye-
CKMX BEIIESCTB, eJIeHHe HX Ha KJIACCHl B rPpyNmsl. IIpeicTaBuTe .

Ilpu3HaKy ¥ yCTORHS NPOTEKaHHST XUMHYECKUX peakimit. THIOTOTHS XHMHYECKHX peak-
1Hii 110 pa3IMYHEM OcHOBaHHMM. Peakunyn noHHOro 06MeHa. OKUCTHTENBHO-
BOCCTaHOBHTENBHbIE PEAKITHH.

XumMuyeckue CBOHCTBA MPOCTHIX BelIecTs. XapakTepHble XAMIUeckHe CBOMCTBa coneobpasyio-
UIHX OKCH[IOB, THAPOKCHIOB (OCHOBaHWH, KHCIIOT H aM(OTEPHBIX THIPOKCHIOB), Coneii,

TemaTuueckoe miannposanue (8 Kaace)

Ne ypokos Haspanue paznena, rnas KomigecTBo yacor
Beero M3 mux (dhopMbI KOHTpPOILA)
KOHTPOJBHBIX | HMPAKTHYECKHX pa-
pabor 6ot
1 HaganbHbEIE TOHATHA H 3a- 20 1 2
KOHBI XHMHH
2 Baxwmelinme npencrasute- 18 1 3

JTH HCOPraHHYeCcKHX  Be-
mectB. KonmuecrBenunie
OTHOIIIEHHS B XHMHH

3 OcHOBHBIE KITacChl HEOp- 10 1 1
TaHAYCCKHX COENHHEHUIH

4 [epuonuyueckuii 3akoH u g - =
Ilepromideckas  cucrema
XHMHYECKHX 351eMeHTOoB ]I,
W. Menpeneesa u crpoe-
HHE aToMa

5 XuMuveckas cesgsb. OKHe- 9 1 -
TTHTEIBHO-
BOCCTAHOBHTENLHLIE Deak-
HH




6 [TosTopenue 3 1 - |
Pezepr 2
L HTOTrO 70 5 6 B

IpakTaaeckue paGorni
IIpaxTaveckas padora Nel. «IIpaBmna Texuuku GezonacHocTH npu pabote B kabuneTe XUMHUH
Ipuemst o6pamenns ¢ n1aboparopHEIM 060pyOBaHHEM 1 HarpeBareibHBIMI TTPHOOpaMuY.
IlpakTyeckas paGora No2 «Ananus TIOYBBI»
[MpaxTiaeckas paGora Ne3 «Ilomyyenne, cobupanue u Pacno3HaBaHHe KUCIOPOIay
[IpakTuaeckas paGora Nod «Ilonyuenwe, cobupanne u Pacro3HaBaHUe BOLOPOIa
lpaxkTugeckan padora Ne5 «IlpuroToBnerue pacTBOPOB comeli ¢ ux 3a7IaHHOM MaccoRBoi 0-
neiy
IMpakrugeckasn pabora Ne6 «Pemenne OKCTICPHMEHTAIBHBIX 3a/1a49)

Kountpoasnbie paGorst
Kontpoasuas pa6ora Nel 1o teme «HaqanbHEIE TOHATHSA U 3aKOHBI XHMUHY)
Kontpoasuasn padora N2 teme: «Baxcneluue npescrasurenu Heopranmueckux Bewects, Konu-
HECTBEHHBIE OTHOILCHUSA B XHMHH»
Konrpoasnas paéora Ne3 no Teme: «OCHOBHBIE Knaccel HEOPraHMYeCKHX COeqMHEHMI
Konrpoannas paora Nedrio teman: «I13 1 [TCX3» u «Xumuueckas cesss. OBPy

I'oposas npomesxyTounas aTrecTauns

Hpumepnbie nanpasaenus NPOEKTHOI JeATesIbHOCTH 06y atomuXCs,
['ecorpadms xumirvecknx Hazpammii,

HcTopns oTKpHITHS XUMEHECKUX STeMeHTOR.

Buramunet m ux pons B KH3HEACATEIBHOCTH YETOREKA,
Bmusanne Bunos xummueckoii casan 1a CBOHMCTBA BEIECTB.
Brustane merona 3aMOPAKABAHHS HA KAYECTRO [IUTHEROIT BOTBL
Bimsirne Muxposnementos Ha OPraHu3M pacTeHmii,

Bona, koTopyto M1 inem

Bosnyx, KOTOPBIM MBI JILIITHM

3HavYeHue pacTBOPOB sl GHOIOrHY H MEAHIHTIbL

Kucnorurie ocanxn: ux [IPHPOAA H TOCAENCTRHS.

Counb — Ge3 BuiLI BHHOBaTAS,

TemaTuuecioe MiannapoBanue (9 Kiace)

| Ne ypokon Haspanwue paspena, rian Konnuecrso gacor
' Beero 13 nux (popmsr konTpoIs)
KOHTPOJILHBIX Pa- | NPaKTHYECKHX
bor pabot
1 [osToperne m 0606meHme 5 - -

CBELCHHI Mo Kypcy 8 xnac-
ca. XuMH9eckhe peakiuu

Xnmugeckue peakiuy B pac- 10 1 1
TBOpAax

3 Hemetanms: m ux coenmme- 25 1 4
HHS




4 Metais u ux coenuuernus 17 1 2

5 XuMus ¥ OKpyKaiomas cpe- 2 - -
na
6 O6o0menne 3Hanuil Mo Xu- 9 1 -

MHH 34 KyPC OCHOBHOM HIKO-
1l Tlogrotoeka x OcHos-
HOMY  rocyaapcTBeHHOMY

axsameny (0OI'3)
Pe3eps 2
Hroro 70 4 7]

IpakTugeckue pa6orsr
Hpaxruaeckas paGora Nol. «Pemenne SKCIEPHMCHTAIBHEIX 337184 110 TeMe « NIeKTPOIHTHYe-
CIast THCCOIHALHY
[IpaxTHueckan paGora Ne 2 «M3yuenne cBoicTR ConTHON KUCIOTED)
[IpaxTuweckas paGora Ne3 «M3yuenne cBORCTB cepHOM KHCIOTH)
Ipaxrugeckan padora Ned «lTorydgernue aMymuaka u H3y4YeHHE ero CBOHCTEY
Hpaxruaeckas padora Ne5 «Ilonmyuenne yriexneoro rasa u H3yYEeHHE €r'0 CBOMCTRY
IIpaxTH4eckan paGora Ne6 «ITomyuenue sxKecTKOM BOABI H CHOCOGHI e& yCTpaHeHHs»
Mpakraaeckas paGora N7 «Penrenue SKCIEPUMEHTATBHBIX 3a/1a4 M0 TeMe «MeTamwsn

Konrpoasusie padore
Kontpoasaas pa6ora Nel o Teme «XHMAYECKHE PEaKIuy B PACTBOPAX 3JIEKTPOIHTOBRY
Konrponbnas pa6ora Ne2 1o reme: «Hemetasist u ux coennuenusy
Kourpoabnan paGora Ne 3 o reme «MeTamiey»
Tonoas npomemyrounan aTrecTauus

Ipamepnkie nanpasaenus HPOCKTHOH KesTenbHocTH 06yuaommuxes.
Bpewms B xumim. Ckopocrs xummueckoii PEAKIHH - OT Yero OHA 3aBUCHT?
Bmusiwe nponyxros KOPPO3UH Ha PaCTHTEBHEIH H HBOTHBIH MHP BOZOEMA.
JKeneso B Hamet sxusi,
3naete 1 Ber, u3 uero coctout KOpITyc Baine# apTopyuxu?
Henomesosanue Muneparsapx yaoOpenuii,
Kanbumit HeToYnRK Ku3Hm, 3I0POBBSA H KPACOTHI



JIutepaTypa A8 y9alIHXCH:
1. AmixGeposa JLIO. «3anumarenbHad XAMHSD), M, «ACT - Ilpecey, 2009r.
2. T'abpuemss O.C. Xumus. 9 xiacc: pafodas TeTpajb K yuebnuky ['abpuensna O.C. -
M.: Jlpoda, 2012.
3. E.A. Epemun, H.E. Ky3smenko «CrpaBodHUK MKOIbHHKA MO XHMHH 8-11 wmace, M,
«JTpodan, 2000 T.
4. Xumms. 9 knace: yaeGHuk it odmeobpasoBaTebHbIX yupexnennit/ Fabpuenss O.C.. -
M.: [ipoda, 2012.

JluTepatypa s yIUTE/Is:
VMK «Xumua. 8 knaccy
1. Xunmst. 8 wiace. Yuebmux (aprop O. C. I'abpuenss). 288 c.
2. Meromueckoe ocobue. 8 knace (asropst O. C. I'abpuensn,C. A. Cnanxos). 190 c.
3. Hactombras kaura yautens. 8 knace (aprops O. C. I'abpuens, H. I1. BockoOoHHHKOBA, A.
B. Surykogra). 400 c.
4. PaGouas Terpazs. 8 knacc (asropet O. C. l'adprenss,C. A. Cnanxos). 208 c.
5. KonTpoubHbIE 1 TIpoBeposHbie paGoThl. 8 Kiiace (aBTOPLL 0. C. T'abpuensia 1 1p.). 224 ¢.
6. XuMus B TeCTax, 3a71auax, ynpaxsenusx. 8 kmacc (asropet O. C. I'abpuensy, T. B. CyupHo-
pa, C. A. Cnazxos). 224 c.
7. Terpamp ams 1abOPATOPHBIX ONBITOR U IPAKTHYECKHX paGor. 8 knacc (aropst O. C. I'abpue-
asan, A. B. Kynuogsa). 96 c.
8. Tetpa/lp [UTs OIIEHKH Ka4ecTBa 3HaHAH o xvmuH. § wracc (aTopsr O. C. l'aGpuensn, A. B.
Kymoea). 112 c.
9, Xumuueckuii sxenepument B mKoxe. 8 knace (asropsl O. C. I'aGpuensi, H. H. Pysos, B. .
Tonkynogs). 304 c.
10. Xumus. 8 xrace. DNEKTPOHHOE MYILTHMEIHHHOE H31aHHC.

YMK «Xumua. 9 knaccy

1. Xumust. 9 kimace. Yue6mnk (asrop O. C. Tabpuemsn). 320 c.

2. Meroauueckoe nocobue. 9 knace (astopst O. C. Tabpuensn,C. A. Craakos). 190 c.

3. Kuura s yanrens. 9 krace (aropel O. C. Tabpuessi, M. T'. Ocrpoymos). 400 c.

4. Pabouas Terpais. 9 kmace (asrops O. C. Fabpuenan, C. A. Crrankos). 224 c.

5. KOHTpOTBHBIE U MPoBepotHbIe paboTsL. 9 Kiiace (aBTOpEL 0. C. I'abpuenss u jip.). 240 c.

6. Xumus B TecTax, 3a7a4ax, ynpaxuenusx. 9 xnace (asropst O. C. labpuensn, T. B. CymupHo-
Ba). 288 c.

7. Terpass m1s 1aGOPATOPHBIX OIBITOB H IPAKTHYECKAX paboT.9 Kiace (aeropst O. C. I'abpue-
nsH, A, B. Kynnosa). 112 ¢.

8. TeTpams /U1 OIEHKH Ka4ecTBa SHAHUH 10 XHMHH. 9 KJ1ace (aBT0psL 0. C. T'aGpuensan, A. B.
Kymmoea). 112 c.

9. Xumuaeckuil sxcepuvent B mxone. 9 kiace (asrops O. C. ['aOpuenss 1 1p.). 208 c.

10. Xvmus. 9 knace, DIEKTPOHHOE MYTBTHMEIMAHOE H3IaHHC

HaTepHeT-pecypenl HA PYCCKOM SI3bIKE

1. hitp://www.alhimik.ru ITpegcraBners: pyGPUKH: COBETEI A0MTYPUEHTY, YIHTEIIO XMUMHH,
cripasouHHK (0gens Gonburas moadopka TabkIl U CIIPaBOUHBIX MATEpPHAIIOB), BECeNas XHMHI,
HOBOCTH, OJIMMITHAMIEL, KYHCTKamMepa (Macca HHTEPeCHBIX HCTOPHIECKHX cBefIeHHH).

2. http:/fwww.hij.ru FKypaan « XHMHS H KH3HE) TOHATHO K 32HMMATEIIBHO PACCKA3HIBACT obo
BCEM HHTEPECHOM, YTO IPOUCXO/INT B HAYKE H B MHPE, B KOTOPOM MBI 3KHBEM.

3. http://chemistry-chemists.com/index.htm] DeKTpOHHBIH xypHAT «XHMHEKM X XHMHD), B KO-
TOPOM HPEJCTABIEHO MHOYKECTBO ONBITOB 10 XHMHH, 3aHHMATE/IbHOH HH(OPMAIIHHE, T3ROS~
1omeH

YBIIEYh YICHHKOB 3KCTICPHMEHTATBHON 4acThio NpeaMeTa.

4. http://c-books.narod.ru Beepo3moxkHas JTHTEPaTypa 0 XHMHH,




5. http://www.drofa-ventana.ru Fi3BecTHO® H3/aTeNBCTBO YIEOHOM THTEPATYPHI. HoBHHKH HAYY-
HO-TIONMYTSIPHEIX U 3aHAMATE/IBHBIX KHUT IO XHMHH.

6. http://1september.ru JKypHas s yIHTEIEH U HE TONBKO. Bonbluoe KOTHYECTBO paboT yueHH-
KOB, B TOM YHCJIE H HCCTIEI0BATENBCKOTO XapakTepa.

% http:ﬁschoolbase.mfaﬂicles!itemsfximiya Bcepoccuiickuil IIKOIBHEL TOPTAT CO CCRUIKAMH
Ha ofpazosarensHEIe CalThl IO XUMHH.

8. www.periodictable.ru CGopauK cTaTell 0 XUMHIECKHX JIEMCHTAX, HIIIOCTPHAPOBAHHBIH JKC-
[IEPAMEHTOM.



