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Pabouas mporpamma o xumuu B MBOY COIII c. 'apoBka- 2 cocTaBiieHa Ha OCHOBE CIICIYFOIINX
HOPMAaTUBHBIX JIOKYMEHTOB:

v 3axona «O06 obpazoBanuu B Poccuiickoit @eneparumn» (2012);
v ®DyHaaMeHTaIBHOTO sIpa coaepkanus odmiero oopaszoranus (2009);

v denepanbHOr0 TroCYIapCTBEHHOr0 00pa30BaTEbHOIO CTaHAAPTa OCHOBHOTO  OOIIEro
obpaszosanus (2010);

v TpebGoBanuii k pe3yabraraM OCBOCHHUSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO

0011ero 00pa3oBaHusl, PEACTABICHHBIX B (eIepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHaapTe 001Iero 00pa3oBaHus BTOPOTO MOKOJICHUS;

v IlpumepHOit 0CHOBHOIT 00pa3oBaTeNbHON POrpaMMbl 0Opa3oBaTenbHOro yupexaenus (2011)
v Ilpumepnoii nporpammsr 1o xumuu (2011);

v Ilporpammbl pa3BuTusi U (GOPMHUPOBAHUS YHUBEPCAIBHBIX yYCOHBIX JCUCTBHUM TSI OCHOBHOTO

obmiero oopazoBaHus.

B ocHoByY nanHo# paboueil mporpaMMel nojioxeHa apropckas nporpamma O.C. I'aOpuensina,
A.B. KynoBoii — «IIporpamMmma ocHOBHOTO 00111eT0 00pa30BaHUsI 0 XUMUH, 8-9 KIacchh»
(Mockaa, poda, 2013). JlanHast mporpamMma B3siTa 32 OCHOBY 10 CJI€AYIOIIUM IPUYHHAM:

1. CymecTtByeT eauHasl JIMHHUA Y4YeOHHMKOB aBTOPCKOIO KoJulekTHBa moj pykoBoactBom O.C.
I'abpuensna ¢ 8 mo 11 knacc, KOTopble COOTBETCTBYIOT (hefiepaibHOMY 00pa30BaTeIbHOMY CTaH-
napTy u umeroT rpud «PekomenoBano MuHHcTepcTBOM oOpa3oBanus U Hayku PD». Kpome
TOr0, OHA MOJKpeIuieHa mporpaMmoil 1 Y MK mporieeBTHueckoro Kypca XuMuu i1 7 Kiacca.
2. ABTOpPCKMI KOJUIEKTHB I10/1 pYKOBO/ICTBOM ["aOpuernsHa oTanyaeTcsi O4eHb III0JOTBOPHOM pa-
60T0i1: M co3znansl nosnHele YMK kak Ju1st 6a30Boro, Tak M JUIst IpO(UIBHOTO Kypca XUMHH.
Hapsiny ¢ 3TuM, KOJNIEKTUB SBJISETCS O4€Hb MOOUIIBHBIM U JOCTATOYHO OBICTPO pearupyer Ha
pa3nUYHbIe MHHOBALMU B 00pa30BaHUU, KOPPEKTUPYS U IOMONHSASA co3aaHHble Y MK.

Hapsiny ¢ yka3aHHBIMH BbIlIIE HOPMAaTUBHBIMH JOKYyMEHTaMU IPU CO3/1aHUU paboueil mporpam-
MBI OBUIH UCTIOJIb30BaHbl HCTOYHUKH:

v A.A. Kasepuna, P.I'. Banoga, /I.1O. JIo6porun. Xumus. [Tnanupyemsie pesynsrarel. Cucrema
3amannii. 8-9 kimaccel. M.: IIpocsemenune, 2013 (mpunoxkenue 6).

v ®OI'OC: [TnanupoBanue y4eOHON AEITETHPHOCTH. XUMHUsL. 8 Kilacc: pabodas mporpamma mo

yuebnuky O.C. ['abpuensna/ aBrop-cocraButens M.B. KoncrantuHoBa. — Bonrorpan: Yau-
tens: UII I'punnn, 2014 (paznen «KanennapHo-TeMaTnyeckoe IUIAaHUPOBAHUEY, § KIIacc).

v ®I'0OC O0OO: ®opMmupoBaHUE YHUBEPCATHHBIX YUCOHBIX ACUCTBUI Ha ypokax XxuMuu. [Tocobue
s yaurens. — [1-K, 2012 (mpunoxxenust NeNe 2-5).

1. OBIIAA XAPAKTEPUCTHUKA IIPEJMETA

XuMHM, KaKk OJJHa U3 OCHOBOIIOJIAraloluX 00JacTel eCTECTBO3HAHMS, ABJISIECTCS HEOThEMIIEMOI
4acTbI0 00pa30BaHus MIKOJIBHUKOB. [IIKOMBHBIN Kypc XUMUU BKIIIOYaeT 00hEM XUMUYECKUX 3HA-
HUMN, HEOOXOIUMBIH JIJ1s1 POPMHUPOBAHMS B COBHAHNU HIKOJIBHUKOB XUMUYECKON KapTUHbBI MHUPA.
Xumuueckoe 06pazoBaHNEe HEOOXOIUMO TaKXKe JUIS CO3AaHUS Y IIKOTbHUKA OTYSTIUBBIX TIPEI-
CTaBJICHUN O POJIM XMMUU B PELUICHUH SKOJIOTUYECKUX, CHIPEBbIX, YHEPIeTUYECKUX, MPOIOBOIb-
CTBCHHBIX, MCIUITMHCKHUX HpOGJIeM YqecJI0BCUECTBA. KpOMC TOrO, onpeaeneHHHﬁ O6’beM XUMHNYC-
CKHX 3HAHUM HE0OXOIMM Kak JUIs MOBCEIHEBHOM )KM3HH, TaK U JUIs JESTEIILHOCTH BO BCeX 00a-
CTAX HAYKHU, HAPOJAHOT'O XOSHﬁCTBa, B TOM YHCJIE HE CBSI3aHHBIX C XUMHUEH HCIMOCPCACTBCHHO.
N3ydasa xumuto, ydamiygecs y3HalOT O MaTepUaIbHOM €IMHCTBE BCEX BEUIECTB OKPYKAIOIIETO

mmupa, 06yCJIOBJIeHHOCTI/I CBOIICTB BCIICCTB HUX COCTABOM U CTPOCHHUECM, II03HABACMOCTU H
MPEICKA3yeMOCTH XUMHUYECKUX SIBIICHUM. [103TOMY KaKIblid 4eOBEK, KUBYIIHN B MUPE BEILIECTB,



JODKEH HMETh OCHOBBI ()yHIAMEHTAJIBHBIX 3HAHUU 10 XUMHH (XUMHYECKas CHMBOJIMKA,
XUMHUYECKHE TOHATUSA, (aKThl, OCHOBHBIE 3aKOHBI U TEOpPHUH), TIO3BOJIAIONINE BBIPAOOTATH
MIPEJICTABJICHUS O COCTABE BEIECTB, UX CTPOCHUU, IPEBPAIICHUSX, TPAKTHUECKOM HCIIOIH30BAHUH,
a TaKke 00 OMaCHOCTH, KOTOPYIO OHH MOTYT MPEACTABIIATS.

W3ydeHure CBOMCTB BEIIECTB U UX MPEBPALICHUI CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIII-
JIEHWs, a TpaKTHYecKas pabdoTa C BemecTBaMH (J1a0OpaTOpHBIE OMBITHI) — TPYIOJIIOOHUIO,
aKKypaTHOCTH U cOOpaHHOCTH. Ha mpuMepe XuMun ydaruecs MmoJiyqatoT IpeCTaBICHUs 0 METOAaxX
MO3HAHUS, XapaKTEPHBIX JJISl €CTECTBEHHBIX HAYK - SKCIIEPUMEHTAIbHOM U TEOPETUYECKOM.
[ToaTomy B paboueii mporpaMme 1Mo XMMHH HAIUTA OTPAKEHUE OCHOBHBIE COMIEPIKATEIBHBIE JIH-
HUU:

v BEIICCTBO — 3HAHHMA O COCTaB€ U CTPOCHUH BCIICCTB, HUX BaKHEHIIIMX (1)I/ISI/ILIGCKI/IX u
XUMHNYCCKUX CBOﬁCTBaX, OHOJIOIHYECKOM HeﬁCTBHH;

v’ XUMHYecKas PCaAKIHA — 3HAHHA 00 YCIOBUAX, B KOTOPBIX IIPOSABIIAIOTCA XUMHUYCCKUEC CBOMCTBA
BCIICCTB, criocobax YHIpaBJICHUA XUMHYCCKUMU MIPOUCCCAMHU,

v IMPUMCHCHUC BCIICCTB — 3HAHUWA U OIIBIT HpaKTHIICCKOfI ACATCIBHOCTH C BEIICCTBAMH, KOTOPBIC

Hambojee 4YacTo YHOTPeONsAIoTCS B IOBCEJAHEBHOM JKM3HH, IIUPOKO HCIOJB3YIOTCS B
MIPOMBIIIUIEHHOCTH, CEITbCKOM XO0351CTBE, Ha TPAHCIIOPTE;

v S3bIK XHMHH — CHCTEMA BaXKHEHIIMX IIOHATUA XHUMHH H TCPMHUHOB, B KOTOPLIX OHHU

OIMCBIBAIOTCS,, HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM 4YHUCIE U
TPUBHAJILHBIC), XUMHUECKUE (HOPMYIIBI M YpaBHEHUS, a TaKKe MpaBmiia NepeBoaa uHpopmanuu ¢
€CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHU U 00paTHO.

[TockoabKy OCHOBHBIE COJIEpKATEIbHbIE TMHUM IIKOJIBHOIO Kypca XUMHUH TECHO Teperie-

TEHBI, B IPOrpaMMe COAECPKaHUE MTPEICTABICHO HE 110 JIMHUAM, a 110 pasaenam: «OCHOBHBIE OHITHS
XUMHH  (YPOBEHb aTOMHO-MOJIEKYJSIPHBIX — IpeiacTaBieHuil)», «llepuoguueckuii 3akoH H
nepuoanyeckas cucrtema xumudeckux snemeHToB JI. M. MenneneeBa. CTpoeHHE BeELIECTBa»,
«MHoroo0pasue XuMH4eCKuX peakuui», «MHorooOpasue BEIIEeCTBY.

Kypc xumunu 8 kitacca uy4aercs B 1Ba JTarna.

v HepBHfI 9Tall — XHUMHUSA B CTATUKEC, HA KOTOPOM PACCMATPUBAIOTCA COCTAB U CTPOCHUC aTOMa U

BemecTtBa. Ero OCHOBY COCTaBJIAIOT CBCIACHUA O XHUMHUUYCCKOM DJOJICMCHTEC MU (bOpMaX €ro
CYII€CTBOBAHUS — aTOMax, U30TOIIaX, MOHAX, ITPOCTBIX BCUICCTBAX U UX BaKHEHUIIIMX CO-
CANHCHUAX (OKCI/IHaX " Ipyrux 6I/IHapHI>IX COCAMHCHUAX, KUCJIOTaxX , OCHOBAHUAX H COJ'I?[X),
CTPOCHHUHU BCUICCTBA (TI/IHOJ'IOFI/II/I XUMHYECKHX CBS3EH U BHUAX KpUCTAJIUINYCCKUX pCI_HeTOK).

v BTOpOfI oTall — XHUMHUA B JUHAMHUKE, HA KOTOPOM Y4YAIIUCCA 3HAKOMATCA C XUMHWYCCKUMH

peakisIM1 Kak (PyHKIIHEH coCTaBa U CTPOCHHUS yYaCTBYIOIIUX B XMMUYECKHX MPEBPALICHUIX
BEIIECTB U UX Kiaccudukaiuu. CBoicTBa KUCIOT, OCHOBAaHUH U colielt cpa3y paccMmarp u-
BalOTCA B CBETE TEOPHUH IEKTPOIIUTUUECKON aucconuanuu. Kpome sToro, cBoicTBa KuC-

JIOT U COJIeH XapaKTepU3yIOTCs TaKKe B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPO-
LIECCOB.

B kypce 9 knacca BHayane 0000IAI0TCs 3HAHUA yJaluxcs o Kypey 8 kiacca, arnodeozom
KOTOPOIO ABJIACTCA Hepnonnqecxnﬁ 3aKOH U HepnonnquKaﬂ CHUCTEMA XUMHNYCCKHUX DJIEMCHTOB
. . MenneneeBa. Kpome Toro, 000011aroTcst CBEIeHUS] 0 XUMHUUECKUX peak IUAX U UX KJac-
CI/ICbI/IKaI_[I/II/I — 3HaHUA 00 YCJIOBHUAX, B KOTOPBIX MPOABIIAIOTCA XUMHUYECKUEC CBOMCTBA BC€IICCTB,
U crioco0ax yrpaBieHHsI XUMUUYECKUMH MPOLecCaMt. 3aTeM paccMaTpuBaroTCs o0II1Me CBOM-
CTBa METAJUIOB ¥ HeMeTaJlI0B. [IpuBoAsATCS CBOMCTBA IIEIOYHBIX U IIE€I0YHO3EMETbHBIX Me-
TaJJIOB ¥ TaJIOTEHOB (TIPOCTHIX BEIIECTB U COCIMHEHUH ), Kak HanboJiee IPKUX MpeICcTaBUTEICH
3THUX KJIaCCOB IEMEHTOB, U MX CPaBHUTEIbHAS XapaKTepUCTUKa. B kypce nmoapoOHo paccmarpu-
BarOTCA COCTaB, CTPOCHUC, CBOfICTBa, MOJIYYCHUC U TPUMCHCHUC OTACIIbHBIX, BA’)KHBIX B X03sIii-
CTBEHHOM OTHOIICHHUH BEILECTB, 00Pa30BAHHBIX 31IEMEHTaMH 2—3-I0 NEpUOIOB.

2. MECTO IIPEJJMETA B YYEBHOM IIJIAHE



OcobeHHOoCTH coepkaHusl Kypca «XUMUs» SBISIOTCS ITIAaBHOM MPUYMHON TOTO, YTO B Oa-

3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IJIaHE 3TOT MPEIMET MOSBISETCS MOCIEAHUM B PSAY ecTe-
CTBEHHOHAYYHBIX JMCUUIUINH, TOCKOJIBKY JUISl €0 OCBOCHUS IIKOJIBHUKH TOJDKHBI 001a1aTh He
TOJILKO OMpEeSIEHHBIM 3allaCOM IPEBApPUTEIbHBIX €CTECTBEHHOHAYUHBIX 3HAHUN, HO M JOCTaTOYHO
XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

PaGouas nporpamma Kypca XUMUU JJI1 OCHOBHOI IIKOJIBI pa3paboTaHa ¢ y4eToM IepBOHAYaIIb-
HBIX IPEJCTABICHUN O MUPE BEIIECTB, ITOJIYUEHHBIX YYaIlllUMHCS B HauaJIbHOW IIKOJIE IPU U3YYEHUU
OKPYXKAIOIIEro MHpa, U MEXKIPEIMETHBIX CBs3el ¢ kypcamu ¢usuku (7 kiacc), omonoruu (5-7
KJIacChl), reorpaduu (6 KJ1acc) U MaTeMaTHUKH.

[Ipennaraemas mporpamma, XOTsl © HOCUT OOIIEKYIbTYPHBII XapakTep U HE CTABUT 3a-

naqy npodeccnoHaIbHON MOATOTOBKY 00Y4YaIOUINXCsI, TEM HE MEHEE, ITO3BOJISIET UM OIpee-
JUTHCS ¢ BBIOOPOM Mpoduiiss 00ydeHHsI B CTapIlIeh MIKOJIC.

B cooTrBercTBUU ¢ 0a3MCHBIM Y4EOHBIM IJIAHOM Ha U3y4yeHUE XUMHUU B 8 U 9 Kitacce oTBO-

JUTCS 1O 2 Yaca B HEJIeN0, 68 4acoB B rojl, IPU HOPMATUBHOM MPOJOKUTEIHLHOCTH Y4eOHOTO rojia
B 34 yueOnble Hegenu. Takum o0pa3om, BpeMs, BbIeIsieMoe padoueil mporpaMMoil Ha U3y4eHHe
xuMuu B 8-9 kitaccax, coctanisgeT 136 yacoB, U3 HUX 5 4acoB pe3epBHbIC (B 8 kitacce — 1 yac, u B 9
Kiacce — 4 yaca).

ConeprkaHue U3y4aeMoro 1o nporpaMmme Marepuaia COCTOUT U3 JBYX YacTeil:

v/ TiepBas — MHBapUAHTHAs YaCTh, KOTOPAs MOJHOCTHIO BKITIOUAET B Ce0sl COEPIKaHUE MPH-
MepHO# nporpamme 1o xumuu (102 gaca),

v BTOpas 4aCTb — BapuaTruBHas, OHa UCIIOJIb30BaHA AJId YBCJIIMYCHUS YU CJIa 4YaCOB Ha U3y4cC-

HUe UHBapuaHTHOU yactu (34 yaca): paboyas nporpamma 0oJiee 4eM B J[Ba pa3a yBEJIUYUBACT
BpeMsl, OTBEIEHHOE IPUMEPHOM MporpaMMoii Ha uzydeHue pasaena «MHoroobpasue Be-
iecTB» (Kypc XumMuu 9 kinacca). ITo 00bsICHAETCS HEOOXOAUMOCTBIO OCHOBATEIBHO 0Tpabo-
TaTh BaXKHEHIIIME TEOPETUUECKHE MOJI0KEHUS Kypca XMMHUU OCHOBHOM IIIKOJIBI HA O0raTomMm
@aKTOHOFHqCCKOM Marepualie XuMuHn 3JICMCHTOB U 06p330BaHHI)IX MU BCUICCTB.

IEJIA U 3ATAYM KYPCA XUMHH OCHOBHOM IIKOJIBI

OcHoBHOe 00111ee 00pa30BaHUe — BTOPas CTyIEHb 0011ero oopasoanus. OMHON U3 BaX-

HeHMIuX 3a7a4 3TOro 3Tamna sBjseTcs NOAT0TOBKAa 00yJaroIUXCsl K 0CO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KM3HEHHOro U mpodeccroHasbHOoro mnytu. OOydyarommuecss JOKHBI —HayuUThCS
CaMOCTOSITENIEHO CTaBUTD 1EJIU U ONPEIeNIATh IIYTH UX JOCTH KEHUS, UCTIOIb30BaTh MPUOOPETEHHBIH
B IIKOJIE OMBIT ACSITEIbHOCTU B PEAIbHOM KU3HH, 32 paMKaMH y4eOHOro mpoiiecca.

I'1aBHbBIE 1/ OCHOBHOIO 0011ero 00Pa30BAHUS:

1) bopMupoBaHue LIEIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAaHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHUSX U CIIOCO0AX eATENIbHOCTH;

2) npruoOpeTeHue OMnbITa pa3HOOOPa3HON e TEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMUS;

3) MOATOTOBKA K OCYLIECTBIEHUIO OCO3HAHHOTO BbIOOpA MHIUBUIYaJIbHON 00pazoBarTelib-
HOM UM Mpo¢eCCUOHATBHON TPAeKTOPHUH.

Bonb1oit BKIaa B TOCTHKEHUE TNIABHBIX 11€JIe OCHOBHOTO 00IIero 00pa3oBaHUsl BHOCUT

U3y4EHHE XUMHUH, KOTOPOE MPHU3BAHO 00ECTIEYNTD PEIEHUE CIIEAYIOUX eJIe:

1) popmupoBaHre CUCTEMbl XUMHUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTHHBI
MUDA;

2) pa3BUTHE JIMYHOCTU 00yUaIOUINXCsl, GOPMUPOBAHUE Y HUX T'YMAaHUCTHUECKUX OTHOIIECHUN U
HKOJIOTUYECKH 11€JIE€CO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOM NEATEIHLHOCTH;

3) BeIpaOOTKa MOHUMAaHHSI 00IIECTBEHHOM MOTPEOHOCTH B Pa3BUTHUH XUMHH, a TAKXKe (POPMHUPOBAHUE
OTHOIICHUS K XUMUU KaK K BO3MOXKHOU o0nacTu OynyIei MpakTH4eCKON AeSTeIbHOCTH;

4) popmupoBanue yMeHus 6€30MMacHOTO 0OpaIeHUs ¢ BEIECTBAMH, HCTIOIb3YEeMbIMH B TIOBCE-



JTHEBHOM >KU3HU.

OCHOBHBIE 321241 U3YYCHUSI XUMUU B IIKOJIE:

v opmuposame y 00ydaIONUXCsS YMEHHUS BUJETh M IIOHUMATh IIEHHOCTh 00pa30BaHus, 3Ha-
YUMOCTh XHMHYECKOTO 3HAHUS JJIs KaKJIOTO YeJIOBEKa HE3aBHUCHMO OT €ro IpodeccHoHaIbHOU
JIeATSIIFHOCTH,

v opmuposame TIPENCTABICHUS O XMMHYECKON COCTaBISIONICH €CTECTBEHHOHAYYHOW KAPTHHBI
MHpa; YMEHHS OOBSICHATH OOBEKTHI M MPOIECChl OKPYKAIOIICH eHCTBUTEIIBHOCTH, UCIIONB3YS JJIS
ATOr0 XUMHUYECKHE 3HAHMS,

v osradesamv METOJAMU HAyYHOTO MMO3HAHUS JJIs1 OOBSICHCHHS] XUMUYECCKUX SBICHUN U

CBOMCTB BEIIECTB, OLICHKH POJIM XUMHUHU B Pa3BUTHU COBPEMEHHBIX TEXHOJIOIMH U MOJIYYEHUH HOBBIX
MaTepualios;

v socnumweieams YOSIKICHHOCTD B MO3UTUBHOM POJIM XUMHUU B )KH3HU COBPEMEHHOTO 00IIIe-

CTBa, H606XO,I[I/IMOCTI/I Ir'paMOTHOI'O OTHOLICHUS K CBOCMY 3JO0POBbIO U OKPY)KaIOH_Ieﬁ cpeac;

v npumensmob TOTYYEHHBIC 3HaHUWH Uil OE€30MACHOTO MCIIONB30BAaHHS BEIIECTB M MAaTepHajioB B
ObITy, CEIIBCKOM XO3SiCTBE ¥ Ha MPOM3BOACTBE, pEHICHUS TNPAKTUYECKUX 3a7ad B
MIOBCETHEBHOIKM3HH, TPEAYNPESKACHUS SBICHHN, HAHOCSIIMX BpeJ 3A0POBBIO YEIOBEKA W
OKPY’KaIoILEeHd Cpeae;

v’ pazeusamw MO3HABATEILHBIC HHTEPECH], HHTEIICKTYaJIbHBIE M TBOPUYECKHE CIIOCO0-

HOCTH yYaIuXcs B MMPOLIECCE U3YUCHUSI MU XHMUYECKOM HayKH U €€ BKJIa/la B COBPEMEHHBII
Hay4YHO-TEXHUUYECKHUI POTrpecc;

v gopmuposams BaxKHEHIINE TOTHYSCKUX ONEPALUI MBIIICHUS (aHAN3, CHHTE3, 0000-

[IEHNE, KOHKPETH3AIHs, CPAaBHEHHE U JIP.) B MPOLIECCE MO3HAHUS CUCTEMBI BAXKHEHIITNX TIOHS-

THUH, 3aKOHOB M TEOPHIl O COCTaBe, CTPOCHUH U CBOMCTBAX XUMHUYECKUX BEIIECTB;

v osnadesams KIIOYEBBIMU KOMIETEHIIMAMY (y4eOHO-TT03HABATEIbHBIMU, HH(POPMAIIHOH-

HBIMH, [IEGHHOCTHO-CMBICIIOBBIMU, KOMMYHHKATUBHBIMH ).

PE3YJIBTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA30BAHMSA 11O XUMHUHN

[Ipu u3ydeHnn XMMUHN B OCHOBHOM IITKOJIE 00ECTIeYNBAETCS JOCTHKEHNE JIMYHOCTHBIX, Me-
TANPECAMETHBIX U IMPEAMCETHBIX PE3YJILTAaTOB.

JIMYHOCTHBIE:

1. B ieHHOCTHO-OpHEHTAIMOHHOM cdepe:

v/ BOCHIHTaHHWE YyBCTBA TOPAOCTH 32 POCCUHCKYIO XHMUYECKYIO HAyKy, TyMaHN3Ma, TO3UTHBHOTO
OTHOILIEHUS K TPYLY, LENEYCTPEMIICHHOCTH;

v dopMHUpoBaHUE IIECHHOCTH 3A0POBOTO M 0€30MacHOTr0 00pasa KU3HM;, YCBOCHUE TIPABIIT UHIH-
BHIyaJIbHOTO W KOJUIEKTUBHOTO 0€301MaCHOTO MTOBEICHHS B YPE3BBIYAMHBIX CUTYAIUSX, YTPO-
YKAIOIIUX KU3HU U 30POBBIO JIIOIEH;

v dopMHUpOBaHUE IKOIOTUYECKOTO MBIIUICHUS: YMEHHSI OIIEHUBATh CBOIO JACSITENLHOCTD H I10-

CTYIKH JAPYTUX JIOEH C TOUYKU 3PEHHSI COXPAHEHUSI OKPYKAIOIIEH Cpe/Ibl - TapaHTa KU3HU U
OJIarornoTy4us JIroen Ha 3emiie.
2. B TpynoBoii cepe:

v/ BOCHHTaHHE TOTOBHOCTH K OCO3HaHHOMY BBIOOpY AanbHeHIei 00pa3oBaTeIbHON TPACKTOPHH.
3. B mo3HaBarenpHOM (KOTHUTUBHOM, MHTEIJICKTyalIbHOM) cdepe:

v (opmupoBaHHe yMEHHS YIIPABISATH CBOCH MTO3HABATEIBHOH JIEATEILHOCTHIO;



v/ pa3BuTHE COOCTBEHHOTO IIEJIOCTHOTO MHPOBO33PCHUsS, TOTPEOHOCTH M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSATEIbHON JAESITeIbHOCTH BHE LIKOJIbI;
v (dopmMupoBaHHE OCHOB IKOJIOTUYECKOW KYIBTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE OMNBITA JKOJIOTHYECKH OPUEHTHPOBAHHOU pediekcuBHO-
OLICHOYHOM M ITPAKTUYECKOMN NEATEIbHOCTU B )KU3HEHHBIX CUTYALIHSX.
MeranpeamerHbie:

v/ HCHOJIb30BaHHE YMGHI/Iﬁ W HAaBbBIKOB pa3JIMYHBIX BHIOB MO03HaBaTeIILHOM ACATCIIbHOCTH,

IIPUMEHEHHE OCHOBHBIX METO/I0B IO3HAHUS (CUCTEMHO-UH(POPMALIMOHHBIN aHAIN3, MOJIEIUPOBAHUE)
JUISL U3y4EHHUs Pa3JINYHBIX CTOPOH OKPYXKAIOLIEH ACUCTBUTEIbHOCTH;

v/ HCHOJb30BaHUE OCHOBHBIX MHTEIICKTYAJIBHBIX ONepanuii: opMyIUpOBaHNUE TUIIOTE3, aHATN3 U

CHUHTC3, CPABHCHUC, O606H_IGHI/IG, CUCTCMAaTHU3aluA, BbBIABICHUC IPUYUHHO-CIICACTBCHHBIX CBHSGﬁ,
IIOHNCK aHaJIOT OB,

v YMCHUEC I'CHECPHUPOBATb HACHU U OIIPEACIIATL CPCACTBA, HCO6XOI[I/IMI)IC IJId UX pealn3anuu;
v YMCHUEC OIIPEACIIATh HCIHU U 3ada491 ACATCIbHOCTH, BBI6I/IpaTB CpeacTBa pcalnu3alin OCJIN U
IMPHUMCHATH UX HA IPAKTUKE;

Y| HCHOJIb30BaHHE PA3JINYHBIX UCTOYHUKOB IJIA ITOJTYYCHUA XUMHYECKON I/IHCI)OpMaHI/II/I.

IIpexmeTHbIe:
1. B mo3HaBarensHOI cdepe:

v/ 3HaHHE onpez[eﬂeHHﬁ HN3YYCHHBIX MOHSTHH: YMCHHUEC OIIUCBIBATH JACMOHCTPALMOHHBIC U

CaMOCTOATCIIBHO IMPOBCACHHBIC XUMUYCCKUC SKCIICPUMCHTDBI, UCIIOJIB3YA IJId 3TOT'O pOL[HOﬁ SA3BIK U
SA3BIK XUMUU,

v YMCHUEC pa3IndaTb U3YUCHHBIC KJIACChl HCOPTAHNYCCKUX COCI[I/IHGHI/H\/JI, IMPOCTLIC U CIIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIINH, OIMMUCBIBATDL UX;

v YMCHUC KJ'IaCCI/Iq)I/II_[I/IpOBaTB HN3YUYCHHBIC 00BEKTHI U SABJICHUS,

v/ CHOCOOHOCTH ACJIaTb BBIBOABLI WU YMO3AKJIIOUCHUSA W3 H&6J'IIO}1€HPII>1, HU3YUCHHBIX XUMHWYCCKHX

BaKOHOMepHOCTeﬁ, IMPOTrHO3UPOBATH CBOICTBa HCHU3YUYCHHBIX BCUICCTB I10 aHAJIO'MH CO CBOMCTBaMH
HU3YUCHHBIX;

v/ yMEeHHe CTPYKTYpHUPOBaTh U3yYCHHBIH MaTepral U XUMHYECKYI0 HHPOPMAIIHIO, TOTYICHHYIO U3
JAPYIMX UCTOUYHUKOB;

v YMCHHUE MOACIUPOBATH CTPOCHUC ATOMOB 3JICMCHTOB 1-3 NnepruoaoB, CTPOCHUC TIPOCTHIX

MOJIEKYJ;
2. B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:

v YMCHHUC AHAJIM3UPOBATL W OLCHUBATL IMOCICACTBUA JIA Opr)KaIOH_[Cﬁ CpCabl OBITOBOM |

MPOM3BOICTBEHHO! JISSITEIbHOCTH YEJIOBEKA, CBI3AHHOM C MepepabOTKOI BEIIECTB;
3. B TpynoBoii chepe:

v hopMupoBaHHe HABBIKOB MIPOBOAMTH XUMUYECKHI IKCTICPUMEHT;
4. B cepe 6e30macHOCTH KU3HEAEATEILHOCTH:

v/ yMeHHE paznuyvarh OMacHbIe U OE30MMACHbIC BEIIECTBA;

v/ yMeHHue OKa3bIBaTh MEPBYIO MOMOUIb MPU OTPABICHUSAX, 0XKOTaX U IPYTUX TPaBMax, CBA3aHHBIX
C BEIIECTBaMHU U JJaOOPATOPHBIM 00OPYIOBAHHEM.

ONHUCAHHUE HEHHOCTHBIX OPUEHTUPOB COIEPKAHUS YYEEHOI'O IIPEMETA

VYuebublil npenmer «XUMHUs», B COAEPKaHUN KOTOPOTO TIIaBHBIMUA KOMIIOHEHTAMU SIBIISIOTCS



HayyHble 3HAHUS W HAyyHblE METOAbl TIO3HAHUS, TO3BOJIIET NPOOYXKIaTh Yy ydalluxcs
SMOLMOHAIBHO-IIEHHOCTHOE OTHOLIEHHE K H3ydyaeMoMy Marepuainy. B pesynbrare y4deOHOro
mporecca Co3al0TCs YCIOBUS A OPMUPOBAHUS CUCTeMbI IeHHOCTel. [lo3HaBarenbHas GyHKIus
yuebHOro npeamera «XHUMHUsA» 3aKIIOYaeTcs B CHOCOOHOCTH €ro COJEpXKaHUs pa3BUBATh
LICHHOCTHBIE Ka4eCTBa y y4alllUXCsl.

Ilo3HaBaTenbHBIE IEHHOCTH:

OMHOWEHUE K.

v/ XUMHYECKUM 3HaHUSIM KaK OIHOMY M3 KOMIIOHEHTOB KYIBTYpBI U€IOBEKa HApSALy C IPYTHMHU

CCTCCTBCHHOHAYYHBIMHU 3HAHUSIMU

v/ OKpyXKaroliemMy MUpY Kak MUPY BEIICCTB M MPOUCXOASIINX C HUMU SIBICHUN;

v/ TI03HABATENIbHOW JEATEIBHOCTH (KaK TEOPETHUYECKOM, TaK M OSKCHEPUMEHTAIBHOW) Kak

HCTOYHUKY 3HaHPII>i;
NOHUMAaHUue.

v’ O0OBEKTHMBHOCTH U AOCTOBCPHOCTU 3HAHHH O BCHICCTBAX U MPOUCXOAAIINX C HUMU ABJICHUNAX

v/ CIIOKHOCTH M OCCKOHEYHOCTH TIpoIlecca TNO3HaHWs (HA TpPHUMEpPE WCTOPHUA XHUMHYECKHX
OTKPBITUH);

v ,HeﬁCTBHH 3aKOHOB IPHUPOAbI H HCO6XO,Z[I/IMOCTI/I HX Yy4d€Ta BO BCEX C(i)ean ACATCIIbHOCTH

YCJIOBCKA,

v 3HaYCHUS XUMHYECKMX 3HAHUH JUIS pelIeHus [Io0albHBIX TNPOOJIEM 4YeJIOBeueCTBa
(3HEpPreTU4ecKor, ChIPHEBOM, MPOJAOBOJILCTBEHHOM, 370pOBbsI M  JIOJNTOJNETHS  YEJIOBEKa,
TEXHOJIOTHUECKUX aBapui, INOOAIbHOM IKOIOTHUH U JP.).

LlennocTn Tpyaa u ObITa:

v/ OTHOIIEHHWE K TPYIOBOH IESTEIHHOCTH KaK €CTeCTBEHHOW (PM3MUECKON M MHTEIICKTYalbHOU
noTpeOHOCTH, TPYAy KaK TBOPYECKOW JESITEIbHOCTH, MO3BOJSIONIEH NPUMEHATh 3HAHMUS Ha
MIPaKTHKE;

v/ COXpaHEHME U MOJIepKaHNnEe COOCTBEHHOTO 370POBbS M 37I0POBbsI OKPY)KAIOIINX, B TOM YHCIIE
OpraHu3alys MUTaHUs ¢ Y4ETOM COCTaBa U DHEPreTUYECKON LIEHHOCTH IHIIH;

v coOmrofieHre TpaBwi OE30MMaCHOTO KCIIONB30BAHUS BEIISCTB (JIGKAPCTBEHHBIX IPEMaparoB,
CPEICTB OBITOBOM XMMHH, MECTUIINI0B, TOPIOYE-CMA30YHBIX MAaTEPHAIOB U Jp.) B MOBCEIHEBHOMN
KH3HU,

v/ 0CO3HaHWE JOCTHKEHHUS JHYHOTO yclexa B TPYAOBOM AEITETBHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBMHU C COLMAIBbHBIMU CTAaHJAPTaMU U TMOCIEAYIOIIMM COLIMAIbHBIM
0100peHreM JOCTIKEHUI HayKh XUMHUHU U XUMHYECKOTO TIPOU3BOJICTBA JIJIsl pPA3BUTHSI COBPEMEHHOTO
oOmecTBa.

HpaBcTBeHHBIE HEHHOCTH:

v orHomeHue K cebe (0CO3HaHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBCHHOIO JOJITA,
JUCHUTTMHUPOBAHHOCTh, Y€CTHOCTh M MPaBAMBOCTb, IPOCTOTAa U CKPOMHOCTh, HETEPIUMOCThH K
HECTPaBETMBOCTH, IPU3HAHNE HEOOXOAMMOCTH CaMOCOBEPIIIEHCTBOBAHNS );

v/ OTHOIIIEHHUE K JPYTUM JIOASIM (TYMaHU3M, B3aHMHOE YBOKECHUE MEXKTY JIFOABMH, TOBAPHIIECKAs
B3aMMOIIOMOIIIb U TPEeOOBATEIbHOCTD, KOJUIEKTUBU3M, 3a00Ta O APYTHX JIIOMAX);

v/ oTHoIeHHEe K mpupose (OepekHoe OTHOILICHHE K €e O0TaTcTBY, HETEPIMMOCTh K HapyLIICHUSIM

IKOJIOTHYECKMX HOPM M TpeOOBaHMWIl, HKOJOTMYECKH TPAMOTHOE OTHOLIEHHE K COXPaHEHHUIO
ruzpocgepbl, arMocdepbl, TOYBBI, OHOC(Epbl, YeIOBEUYECKOTO OpraHu3Ma; OLEHKa JeHcTBUS
BOITPEKH 3aKOHAM IPUPOIBI, MPUBOAAIIETO K BOZHUKHOBEHHUIO TIIO0ATBHBIX IPOOIIEM);

v/ TIOHMMaHHeE HCO6XOI[I/IMOCTI/I YBAXUTCIBHOI'O OTHOIONCHHA K JOCTHXXCHHAM OTCYCCTBECHHOMU



HAYKHU,UCCIICJIOBATEICKON  JIEATETHbHOCTH POCCHUUCKUX  YYCHBIX-XUMHUKOB (TIATPUOTHYECKUE
YyBCTBA).
KoMMyHUKAaTHBHBbIE IEHHOCTH:

v/ OTHOIIEHHE K HOpMaM s3blKa (€CTECTBEHHOTO W XHMMHYECKOTO) B PA3JIMYHBIX HCTOUYHHKAX
uHpopmanuu (aureparypa, CMU, Untepuer u ap.);

v/ TOHMMaHHe HEOOXOAUMOCTHU MPUHATHS Pa3IMYHBIX CPEACTB U MPUEMOB KOMMYHHUKAIIUH;

v/ TOHMMaHWe HEOOXOAMMOCTH TONydeHHs HH(pOpMAlMM W3 Pa3IUYHBIX HCTOYHHMKOB, €€
KPUTHUYECKOH OLIEHKH, TOJIHOTO UM KPATKOro (B 3aBUCHUMOCTH OT LI€JIN) U3JI0XKEHUS;

v/ TOHMMaHHWE BaXHOCTHU BCACHUA Juajiora [JIA BbIABJICHHUA Pa3HbIX TOYEK 3pPCHHA Ha

paccMarpuBaeMyr0 MH()OPMAIHMIO; BBIPAKECHUS JIMYHBIX OLIEHOK M CY)KJICHH; MPUHATHS BBIBOJA,
KOTOPBIH (POPMUPYETCS B TIPOIIECCE KOMMYHHUKAITUH.
JcTeTHYECKHNE HEHHOCTH:

v’ nosumuenoe YY6CMBEHHO-YEHHOCMHoe OmHouleHue K. K OKpyXarumemMy MUpy (KpaCOTa,

COBEpIICHCTBO M TapMOHHUS OKpYXKalolleld MPUPOJAbl U KOCMOCAa B LIEJIOM); HMPUPOIHOMY MUPY
BEIIECTB M UX IPEBpAILEHUil); BHINOIHEHUIO Y4eOHBIX 33/a4 KaK K IPOLECCY, JOCTaBISAIOLIEMY
ACTETUYECKOE YIOBOJILCTBHE (KpacuBOE, M3SIIHOE pEIleHUEe WU J0Ka3aTeiabCTBO, MPOCTOTA, B
OCHOBE KOTOPOM JIE)KUT FapMOHUS);

v/ TIOHMMaHHE HEOOXOIMMOCTH M300pa)KeHWs MCTHHBI, HAyYHBIX 3HAHWI B YYBCTBEHHOW (opme

(Hammpumep, B IPOU3BEACHUSIX UCKYCCTBA, TOCBSIICHHBIX HAYYHBIM OTKPBITUSAM, YIEHBIM, BEIIECTBAM
U UX MPEBPALICHUSIM).

®OPMbI OPTAHU3AIIUN OBPA3OBATEJIBHOI'O ITPOIECCA

OcHoBHO# (hopMOIt Opranu3anmy yueOHOro mpoliecca SBIIeTCs ypoK B paMKax KJIacCHO-

ypouHOI1 cucTeMbl. B kauecTBe TOMOIHUTENBHBIX ()OPM HCIIOIb3YETCSl CUCTEMA KOHCYIbTAllMOH-
HOW MOAJEPKKH, JONOTHUTEIbHBIX UHANBUIYyaTbHbBIX 3aHATHHA, CAMOCTOSITEIbHAS paboTa yyaluxcs
C HCIIOJIb30BAHUEM COBPEMEHHBIX MH(DPOPMALMOHHBIX TEXHOJIOTMH, BHEYPOUHAs AESTENbHOCTH I10
IIPEIMETY.

O6mue ¢popmbl opranu3auu o0y4eHUs: UHAUBUIyallbHasl, TapHasl, FPYNIoBas, KOJUIEKTHUB-

Hasi, QpOHTaJIbHAsI, KOTOPBIE PEAM3yI0TCs Ha YpOKe, B IMPOEKTHO-UCCIIEN0BATeNbCKOM paboTe, Ha
ceMHHapax, KOHPEPEHILUAX, SKCKYPCUSX, IPU IPOBEAECHUN Ja00PAaTOPHBIX OIBITOB U MPAKTUYECKUX
paloT, Ha 3aHATHUAX EKTUBHBIX U CIIELKYPCOB U T.1I.

Tumns! ypoKoB: YPOKH «OTKPBITHS» HOBOTO 3HAHUS; YPOKU OTPabOTKU yMEHUH U pedriekcuy;

YPOKH 00II1eMETOA0IOTNYECKOI HAalPaBICHHOCTH; YPOKH Pa3BUBAIOIIET0 KOHTPOJIS.

®opMbl OpraHu3aly yaeOHO-UCCIeI0BaTENbCKON ACSITENFHOCTH Ha yUeOHBIX 3aHATHIX:
YPOK-HCCIIeIOBaHHE, YPOK-Taboparopusi, YpOK-TBOPYECKUH OTYET, YPOK U300peTaTenbCcTBa, YPOK -
3allUTa HCCIIEeN0BATEIbCKUX IPOEKTOB, YPOK-dKCIepTH3a, Ypok «llaTeHT Ha OTKpbITHE», YpOK
OTKPBITBIX MBICIIEH, yueOHBIH HKCIIEPUMEHT, TIOMAIIIHEE 3a/1aHUe UCCIIEA0BATEIbCKOTO XapaKTepa.

MEXAHU3MbI ®OPMUPOBAHNS YHUBEPCAJIbHBIX YUEBHbBIX JENCTBUI
YHuBepcalibHbIe yueOHbIE AeHCTBUS (OPMUPYIOTCS B paMKaxX y4eOHBIX MPEIMETOB, B TOM

gucie u npeamera XWUMUS. Mexanusmbl ux (GOpMUPOBaHUS 3aJIOKEHBI B UYETHIpEX
MeTarnpeIMETHBIX IPOrpaMMax, BKIIOUEHHBIX B IPOTpaMMy 00pa30BaTeNIbHOTO YUPEKICHUS:

1. IIporpamMmma «@opMUpOBaHNE YHUBEPCAITBHBIX YUSOHBIX EHCTBHIA;

2. [Iporpamma «PopmupoBanue MKT-KoMIEeTEeHTHOCTH 00y4aromuxcs»;

3. [Iporpamma «OCHOBBI Y4€OHO-HUCCIIEIOBATEHCKON M MPOEKTHOMN JACATEIHBHOCTH,

4. IIporpamMmbl «OCHOBBI CMBICIIOBOTO YT€HHUS U Pa0OTa C TEKCTOM)

VYenosust u cpeacTBa hopmupoBanusa Y Y]I: negarornyeckoe oOIieHne, yaueoOHOe COTPYIHH-

4ECTBO, COBMECTHAs JIEATENbHOCTh, PA3HOBO3PACTHOE COTPYIHUYECTBO, MPOEKTHAS IEATEIBHOCTD



Kak (hopMa COTpYIHHYECTBA, JUCKYCCHH, TPEHUHTH, OOLIHIA MPHEM J10Ka3aTeIbCTBa, peduieKcusl.
N3MEHEHUN S, BHECEHHBIE B ABTOPCKVYIO ITPOI'PAMMY

B nienom copeprkanue TaHHON pabodeii mporpaMMbl COOTBETCTBYET aBTOPCKOM MpOrpamMmme.
OcHOBHOE OTJIMYHE €¢ OT aBTOPCKOM COCTOMUT B cienayromiem: B mporpamme O.C. I'abpuens-

Ha TpaKTHYECKUEe paboThl CrPyNIUPOBAHBI B ONOKM — XHUMHYECKHE IPAKTUKYMBI, KOTOpBIE
IIPOBOZSATCSA MOCIIE U3YyUEHUS HECKOJIBKUX Pa3/ieNioB, a B paboueil mporpaMme 3TH ke IPaKTH4YeCKHUe
paboThl AIOTCS MOCIE U3YyYeHHS TEOPETHUYECKOTO MaTephaja IO JaHHOW TeMe. DTO M3MEHEHHE
M103BOJISIET:

v/ Jydie 3aKpenuTh TEOPETUUYECKUI MaTepral Ha MPaKTHKE;
v/ orTpaboTarh MPaKTHYECKUE YMEHHS U HABBIKU B HETIOCPEJICTBEHHOH CBSI3U C TEOPHEH IO TEME;

v/ DKOHOMHUTH BpeMsl Ha UCKITIOYCHUH JOTOIHUTEIBHOTO IIOBTOPEHUS TEOPHH TIepPe]T IPAKTHYE-
CKOM paboTOH.

KPUTEPUU OHEHUBAHMUSA PA3JIMYHBIX ITPOBEPOYHBIX PABOT

IIpu oueHke y4eOHBIX JOCTHKEHUN ydaluxcsl IPUMEHSETCsl KpUTepualbHasi CUCTEMa Olie-
HUBaHUS 10 NATHOAIBHOM 1IKaje (oTMeTKa «1» He cTaBUTCA):

Kputepun orieHKM IPOEKTHOM U UCCIIE0BATEIbCKOM paboThl pa3pabaThiBalOTCS C yue-

TOM LIeJIEN U 3a]1a4 IPOEKTHOW JeATENIbHOCTH Ha JJaHHOM 3Tarie oOpa3oBanusl. UHIuBUAyabHbBIN
IIPOEKT 11e7IeCO00PA3HO OLEHUBATH 110 CIAEAYIOIUM KPUTEPUSIM:

1. C1ocoOHOCTh K CaMOCTOSITEIIbHOMY IPUOOPETEHUIO 3HAHUIN U PELIEHUIO TPOOIeM, ITPOsB-
JISIFOIIASACS B YMEHUM MTOCTaBUTh NMPOOJIEMY M BBIOpATh aJIeKBaTHbIE CIIOCOOBI €€ PeleHMs], BKIIIoUast
nmouck u o0paboTky wuHpopmanuu, (OPMYIHPOBKY BBIBOJOB W/MIUM OOOCHOBaHUE U
peanu3anuio/anpo0aruio NPUHATOTO pelIeHus, 00OCHOBAHWE W CO3JaHHe IPOTHO3a, MOAEIH,
MakeTa, 00bEKTa, TBOPUYECKOrO peleHUs U T. M. JIaHHBIA KPUTEpUH B LIEJIOM BKJIOYAET OLIEHKY
c(OpMHUPOBAHHOCTH MO3HABATEIbHBIX YUEOHBIX JIEHCTBHMA.

2. CchopMHpOBaHHOCTD MPEAMETHBIX 3HAHUH U CIIOCOOOB JIEUCTBUH, IPOSBIISIONMIASICS B yMe-

HUU PacKpBITh COfiepkaHue paboThl, TPaMOTHO U 0OOCHOBAHHO B COOTBETCTBUU C paccMaTpUBaeMon
po0IEeMO/TEMOM UCTIOIB30BaTh UMEIOIIUECS 3HAHUSI M CTIOCOOBI IEHCTBUM.

3. CchopMHPOBAHHOCTD PETYISATUBHBIX IEHCTBUMNA, MPOSBIISAIOIIASACS B YMEHUN CAaMOCTOSITENIEHO
IUTAaHUPOBAaTh W YIPABIATH CBOEHM IMO3HABATENIbHOM JI€ATENbHOCTHIO BO BPEMEHH, HCIOJIb30BATh
pecypcHble BO3MOXKHOCTH Ul JIOCTH)KEHHUS IieNiel, OCYyLIeCTBISATh BbIOOP KOHCTPYKTHBHBIX
CTpaTeruil B TPYAHBIX CUTYalHsIX.

4. ChopMupOoBaHHOCTH KOMMYHUKATHUBHBIX JEHCTBUH, MPOSBIISIONIASCS B YMEHUH SICHO M3JI0-

KUTb U O(OPMUTH BBINOJHEHHYIO pPalboOTy, MPEICTAaBUTh €€ pEe3ylbTaTbl, apryMEHTHUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

MaxkcumanbHast OI[eHKa M0 KaXJI0My KpUTEPUIO HE JOKHA peBblarh 3 6amnos. [Ipu Takom
MOJXOA€ JOCTIDKEHHE 0a30BOro ypoBHS (OTMETKAa «YJOBJIETBOPUTEIBHO») COOTBETCTBYET
MoJlydyeHuto 4 mepBUYHBIX OayuioB (MO OJHOMY Oajuly 3a KaXIblil M3 4YeThIpEX KpUTEpHEB), a
JOCTH>KEHUE MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOIYUYECHUIO 7—9 MepBUYHBIX 0aJIJIOB (OTMETKA
«XOPOTIIIO»)

i 10—12 nepBUYHBIX 0aIIOB (OTMETKA «OTIHYHOY).

KpuTtepun oieHKH yCTHOTO OTBeTa

OTMeTKa «5» CTaBUTCS, €CIIU:

v/ OTBET MOJHBIN ¥ MPAaBUIBHBIA Ha OCHOBAaHUH M3YYCHHBIX TCOPHUIA;
v/ Marepuai M3JI0KEH B JJOTHUECKOH MOCIIE0BATEILHOCTH, TUTEPATYPHBIM SI3BIKOM;

v/ OTBET CaMOCTOSTEIbHBIN.



OrtBer «4» CTaBUTCS, €CIIU;
v/ OTBET NOJHBIA U MPAaBUIbHBIA HA CHOBAHUU MU3YYEHHBIX TEOPUH;

v Marepuall U3JI0KCH B onpeneneHHoﬁ JIOTHYCSCKOM IMOCJICA0BATCIIBHOCTH, IIPU 5TOM AOIYILICHBI

JIBE-TPHU HECYIIECTBEHHBIC OMMOKHU, UCIPABICHHBIE 10 TPCOOBAHHUIO YIUTEIIS.
OtMeTKa «3» CTaBUTCS, €CIIN:

v/ OTBET MOJHBIN, HO TIPH 3TOM JIONYIIEHA CYIIIECTBCHHAS OIIMOKA;

v/ WM OTBET HENOJIHBINA, HECBI3HBIM.

OTMeTKa «2» CTaBUTCSI, €CJIN:

v/ Tpu oTBeTe OOHAPYKEHO HETIOHUMAHKE YYaITUMCS COAepKaHus y4eOHOTO MaTepuarna;

v/ WM JONYIICHBI CYHICCTBEHHBIC ONIMOKH, KOTOpPBIC YYallUiCs HE MOXKET HUCIPaBUTh IPU
HaBOJISIIIMX BOMIPOCAX YUUTEIS;

v/ 100 mpH OTCYTCTBUU OTBETA.

OueHka 3KCepUMEeHTAJIbHBIX YMEHU I

OmeHka cTaBUTCS Ha OCHOBAaHWHU HAOIIONCHUS 3a YYAIIUMHKCS B XOZE BBIOJHEHUS MPAKTUYECKON
paboThI U MUCBMEHHOTO OTYEeTa 3a padoTy.
OtMmeTtka «5» CTaBUTCS, €CIIH:

v pa60Ta BBINIOJIHEHA MOJIHOCTHIO U 0€3 OIJ_II/I6OK, CACJIaHbI ITPABHUJIbHBIC Ha6J'IIO,Z[CHI/I${ X BBIBO/JIBI,

v OKCIICPUMECHT OCYLICCTBJICH IO IVIAHY € Y4CTOM Tpe60BaHHI>i TEXHHUKHU O€30IMaCHOCTU U IpaBuJI
pa6OTH C BCIICCTBAMH U 060py,HOBaHI/IeM;

v/ TIPOSIBJIICHBI OPT'AaHU3AIMOHHO - TPYIOBBIC YMECHHUS, TIOAJCPKUBAOTCS YHCTOTA M MOPSIOK Ha
paboyem mMecTe, JKOHOMHO UCIOJIb3YIOTCSI PEaKTUBHI.

OtMmeTKa «4» cTaBUTCS, €CIIN:

v/ paboTa BBITIOJIHEHA TIPABUIIBHO, CHICIAHbI MPABUILHBIC HAOIIOICHHUS M BBIBOJBI, HO MPH 3TOM
AKCIIEPUMEHT MIPOBENICH HE MOJHOCTHIO;

v/ WM IONYIIEHBI HECYIIECTBEHHBIC OMMMOKH B pabOTe ¢ BEIICCTBAMH B 000PYIOBAaHHUEM.
OtMmeTka «3» CTaBUTCS, €CIU:

v pa60Ta BBIITOJIHCHA ITPABUJIBHO HEC MCHEC, YEM HAIIOJIOBUHY,

v wm AonymeHa CymieCTBCHHAas OIIMOKa B XO[C SKCIICpUMCHTA, B OG’BﬂCHCHHH, B O(I)OpMJIeHI/II/I

paboTel, B COONIONEHUM TIpaBWJI TEXHUKH O€30MacHOCTH TpH padoTe C BeUleCTBAMH U
o0opymoBaHHEM, KOTOpasi UCIIPABIISIETCS TI0O TPEOOBAHUIO YUUTETIS.
OTMeTKa «2» CTaBUTCSI, €CIIN:

v/ nmonyuieHsl ABe (1 60see) CyIIeCTBEHHBIC OMMOKY B XO/I€ DKCIIEPUMEHTA, B O0BSICHEHUH, B
odopMieHUN PabOThI, B COOMIOIEHUH TTPaBUJI TEXHUKH 0€30MMaCHOCTH, KOTOPBIC YUAIIUNUCS HE
MOJKET HCIIPABUTH JaXKe MO TPEOOBAHHUIO YIUTEIIS;

v pa60Ta HC BBIINIOJIHCHA, Y YHaIICTOCA OTCYTCTBYCT SKCIICPUMCHTAJIbHBIC YMCHUA.

Ouenka yMeHMH peliaTh pacyeTHbIe 3a1a4H

OtmeTKa «5» CTaBUTCS, €CIIH B JIOTUYECKOM PACCYKISHUH M PEIICHHH HET OIMOOK, 3a/1aua pelieHa
paIoHaIbHBIM CTIOCOOO0M;

OtMmeTtka «4» CTAaBUTCs, €CJINU B JIOTUYCCKOM PACCYKACHUHN U PCIICHNUU HCT CYHICCTBCHHBIX OIHN-
00K, HO 3a/1a4a pernieHa HepalroHAIbHBIM CITOCO0O0M, HIIH TOMYIIEHO He Oosiee IByX Hecyle-



CTBEHHBIX OIINOOK.

OtmeTka «3» CTaBUTCS, €CIU B JIOTHYSCKOM PACCYKICHHM HET CYIICCTBCHHBIX OIIMOOK, HO
JIOTYIIIeHA CYIIECTBEHHAS OITMOKA B MAaTEMAaTHYCCKUX pacueTax.

OtmeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTHYECKOM PACCYKJICHUU U B
pEIICHUH; OTCYTCTBYET OTBET Ha 3aJlaHUE.

O]_leHKa NMUCbMEHHBIX KOHTPOJbHBIX paﬁoT

OtMmeTKa «5» CTaBUTCS, €CIIA: OTBET IMOJIHBIM U ITPaBUIIbHBIN, BO3MOXKHA HECYIIICCTBEHHAS OIIHOKA.
OtmeTka «4» CTaBUTCS, €CIIA: OTBET HEIOJHBIN WM IOMYIICHO He 0oJiee IBYX HECYIIeCTBEHHBIX
OIIHOOK.

Otmetka «3» craBHUTCA, eciiu: paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OTHA
CYIIECTBEHHAsI OIMOKA U TIPU 3TOM JBE-TPU HECYIICCTBEHHBIC.

OtmeTka «2» CTaBUTCS, eclii: paboTa BBITIOJHEHA MCHBIIIE, YeM HAIOJIOBUHY I COACPKUT HE-
CKOJIBKO CYIIECTBEHHBIX OIIMOOK, JTM0O0 paboTa HE BHIMOJIHEHA.

[Tpu orieHKe BBIMOJIHEHUSI TUCBMEHHON KOHTPOJIBHOW PaboThl HEOOXOAMMO YIUTHIBATH TPEOO-
BaHUs enuHOro opdorpaduueckoro pexuma. OTMeTKa 3a HUTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MPEIICCTBYIOIIHE MPU BBICTABJICHHH OTMETKH 3a Y€TBEPTh, MOIYTOANE, TOI.

Ouenka TecToBBIX padoT

TecTsl, cocTosIIIKE U3 TSTH BOIPOCOB MOJKHO HMCIOJIB30BATh MOCIIE H3YUEeHUs KaKI0TO MaTepH-
ana (ypoka). Tect u3 10—15 BonpocoB Hcmonb3yeTcst Il IEpUOINYecKoro KOHTposs. TecT u3
20—30 BonpocoB HEOOXOAUMO MCHOIB30BATh JJISI UTOTOBOTO KOHTPOJIS.

[Ipu oLleHMBaHUM UCTIONB3YETCS CIEAYIOIIAs MIKaa:

JIns Tecta U3 MATH BOIIPOCOB

v/ HeT omHOOK — OIeHKA «5»;
v 0ofHa OIIMOKA — OLIEHKA «4»;
v JIBe OIIMOKU — OILIEHKA «3%»;

v/ TpH OIIUOKH — OIIEHKA «2».
st recta u3 30 BOIpocoB:

v 25—30 npaBHIBLHBIX OTBETOB — OIIEHKA «5»;
v 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;
v 12—18 npaBUIIBHBIX OTBETOB — OIICHKA «3»;
v

MeHbIIE |2 MpaBUIIBHBIX OTBETOB — OLIEHKA «2).

Ouenka pegepara

Pecdepar orieHnBaeTCs 10 CAeIyIONUM KPUTEPUSIM:

v coOmoneHne TpeboBaHM K €ro 0pOopMIICHHIO;

v/ HeoOXOAMMOCTh M JOCTAaTOYHOCTh JJISi PACKPHITHS TEMBbI NMPHUBEICHHONH B TEKCTe pedepara
uHpopMaLuy;

v yMeHHe 00ydaroIerocs CBOOOIHO M3j1araTh OCHOBHBIC HUJICH, OTPAXKCHHBIC B pedepare;

v/ CmOCcOOHOCTh OOYYaIOIIErocsi MOHATh CYTh 33[]JaBA€MBIX YICHAMHU aTTECTAIMOHHON KOMHCCUU
BOIMPOCOB ¥ C(HOPMYITHPOBATH TOYHBIC OTBETHI HA HHX.



Jns peanuzanuu paboyeil mporpaMMbl Hcmoib3yeTcss YMK, B cocTaB KOTOPOTO BXOIUT
yuebHuk: [abpuensn, O.C. Xumua.9 xnace (®T'OC OO0O): yuel.mans oOmieoOpa3oBaTebHBIX
yupexaenuii/ O.C.I'abpuensa. — M.:[Ipoda,2017. — 319, [1]c.: numn.

OneHka 3HaHUI, yMEeHH M HABBIKOB, 00y4arouuxcs no xumun no nporpamme VIl Buga

OTtMeTKa «5» MOJHO PACKPBITO COJCPKAHUE MaTepralia B 00beMe MPOrpaMMbl U y4eOHHKA, YETKO
Y MPABUJILHO JaHbl ONPENICICHHS U PACKPBITO COACPKAHUE TTOHATHI, BEPHO MCITOIb30BaHbI HAY4-
HbIC TEPMHUHBI, JIJIS IOKAa3aTeIbCTBA MCIIOIH30BAHBI PA3IMYHBIC YMEHHSI, BBIBOIBI M3 HAOIIOICHUN 1
OITBITOB, OTBET CAMOCTOSITEILHBIH.

OT1MmeTKa «4»: pacCKpBITO COJICpKAHNE MaTepHaia, MPABUIILHO JaHbl ONIPEICTICHUS MTOHATHE U UC-
10JIb30BaHbl HAYYHbIE TEPMUHBI, OTBET CAMOCTOSTEIbHBIE, ONPEACIICHUS IOHATUI HETIOIHBIE, J10-
MyIICHBl HE3HAUYUTEIbHBIC HAPYIIIEHUS MTOCIIEI0BATEILHOCTH U3JI0KEHUSI, HEOOJIbIIINE HETOYHOCTH
MIPH UCIIOJIb30BAHUM HAYYHBIX TEPMHUHOB WM B BBIBOJIaX B OOOOIICHUSIX U3 HAOIOICHUS, U OIbI-
TOB.

OtMeTKa «3» : YCBOGHO OCHOBHOE COZIepaHKe y4eOHOro Marepralia, HoO U3JI0KEeHO (parMeH-
TApHO, HE BCET/1a MOCJIEIOBATENBHO ONPEACIICHUE TOHATHS HEJOCTATOYHO YETKUE, HE UCTO0JIb30-
BaHbI BBIBOJIBI M 000O0IICHHS U3 HAOIIOACHUS U OTBITOB, JOMYILEHBI OIIMOKH MPU UX U3TI0KEHUH,
JIOITYIIIEHBI ONTMOKHM M HETOYHOCTH B UCIIOJL30BAHUY HAYYHOW TEPMUHOJIOTHH, OTPEACIICHUY TIOHSI-
TUIA.

OTMeTKa «2» - OCHOBHOE COJIepKaHNe yueOHOr0o MaTepuasa He PacKphITO, HE JIaHbI OTBETHI Ha
BCIIOMOTaTeNbHbIE BOIIPOCHl YUUTEIS, TOMYIIEHBI TPyOble OMMOKH B ONIPEIEICHUN TOHITHE, TIPU
KCMOJIb30BAHUU TEPMUHOJIOTHH.

OIIGHKa MPAKTUICCKUX YMeHI/Iﬁ ydamuxcs. OHCHKa yMeHI/Iﬁ CTaBUTH OIIBITHI.

OtMeTKa «5» MPaBWIBHO OIPE/IeICHA eI OIBITa, CAMOCTOSTEIILHO

MOCIe0BaTeNb MPOBEACHBI TOJ00P 000PYIOBaHMS U 0OBEKTOB, a TaKKe padoTa Mo 3aKIaaKe
OIlbITA, HAYYHO, 'PaAMOTHO, JIOTUYHO OITMCAaHbI Ha6JIIOI[eHI/I$[ u C(l)OpMI/IpOBaHI)I BBIBOJbBI N3 OIIbITA.
OtMmeTKa «4» MIPaBUIILHO OIpE/eieHa 1IeTh OIbITa, CAMOCTOSTENLHO MPOBeIeHa padoTa 1Mo moj-
0opy o0opymoBaHus, 00BEKTOB MPH 3aKJIAJKE OIBITA OMYCKATCs, 1-2 OmMOKY, B IeJIOM Ipa-
MOTHO U JIOTUYHO OMHCAaHbI HAOIIOAeHHSI, C(HOPMYIUPOBAHBI OCHOBHBIE BHIBOIBI U3 OTBITA, B OMH-
CaHUHN Ha6HIOJ1€HI/I$[ A0IMYIICHBI HETOYHOCTH, BbBIBO/JIbI HEIIOJTHBIC.

OTtMeTKa «3» MPaBUWIBHO OIpeieieHa 1eJb OIbITa, TOI00p 000pYIOBaHUS  OOBEKTOB, a TAKXKE
pa60TLI 110 3aKJIaAgKe OIlbITa IPOBCACHBI C IOMOIIBIO YYHUTEA, DONYIICHBI HETOYHOCTU U omuoKa B
3aKJIaJIKe OTbITA, OMUCAHUH HAOMIOAeHUS, (POPMUPOBAHUU BHIBOJIOB.

OTtMeTKa «2)» HE onpeieTIieHa CaMOCTOSTENFHO 1IENTb OTBITa, HE MOJrOTOBICHO HY)KHOE 000py10Ba-
HUE, IOMYIICHBI CYyIIECTBEHHBIC OIMOKHU TPU 3aKJIaJIKe OIbITa U €0 O(POPMIICHUH.

PMUTH OIIBIT.



2. [Inanupyemble pe3yJbTaThl OCBOCHUSI Kypca XHMHUHM B 9 KJacce

B pe3ynbprare uyyeHus XMUMUHA YYEHUK OCHOBHOM ILIKOJIBI:

v/ Hay4uTCs 0CO3HABATh OOBEKTUBHYIO 3HAUUMOCTh OCHOB XUMHYECKON HayKH Kak 001acTH
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOIICH KYJIBTYPhI M IPAKTHYCCKOM J1esi-
TEJILHOCTH Y€JI0BEKa B YCIIOBHIX BO3PACTAIOMICH «XHUMHU3AIMI» MHOTUX C(ep )KU3HH COBPEMEHHOTO
00111eCTBA;

\/ OBJIAACCT CI/ICTCMOﬁ XUMHNYCCKHUX 3HaHI/H‘/JI — IIOHATUAMU, 3aKOHaAMU, TeOpI/IﬁMI/I " A3BIKOM
HayKH, HMCIOIIIMH BayKHOE 00111€00pa3oBaTebHOE U M03HABATEILHOE 3HAYEHHUE, eCTe-
CTBGHHO-HaquBIMI/I METOAAaMHU HUCCIICAJOBAHUS BCUIICCTB U XUMHUYCCKHUX ﬂBJIeHPIfI, CBCIIC-
HUSIMU 110 HCTOPUHU CTAHOBJICHHS XUMHUH KaK HAYKU;

v/ TOJYyYHT NPEICTABICHUE O CJI0KHOM KOMIUIEKCE OTHOIICHHH B CHCTEMaX «J4EJI0BEK — Be-
IICCTBO» U «BCIICCTBO — MaTepI/IaJI — HpaKTI/I‘-IeCKaH ACATCIIBbHOCTBL», O pOJH/I HayKI/I B CO-
3MaHMK HOBBIX MAaTepUaIOB U HCTOYHUKOB SHEPIHU;

v/ YCBOUT OCHOBBI XUMHUYECKOI IPAMOTHOCTH KaK OCHOBBI aHAJIN3a M TUIAHMPOBAHHUS SKOJIO-
TMYCECKU 0€30IacCHOTO MOBEACHHUS B ICIIX COCPEIKEHUS 3I0POBBS U OKPYXKAIOIIEH CPEJIbI.

B miporiecce n3ydeHnss XUMUAN YYaIIAACS OCHOBHO#M IIKOJIBI:

v/ yOemuTCs B TOM, YTO B OCHOBE MHOTHX SIBIICHUM JKUBON M HEXKUBOM MTPUPO/IBI JICKAT XH-
MHUUYCCKUC HpeBpaHleHI/Ifl HCOpFaHI/ILIeCKI/IX n OpFaHI/ILICCKI/IX BCIIICCTB,

v/ yrnyOuT nmpeacTaBiIeHHE O MaTepHaIbHOM €TMHCTBE MUPA;

v OBJIAACCT YMCHUAMU YCTAHABJIMBATH CBA3U MCKAY PCAJIBLHO Ha6J'IIOI[aeMLIMI/I XUMHUYC-

CKUMH SIBJICHUSIMU U TIPOLIECCaMU, IPOTEKAIOIIMMH B MUKPOMUPE aTOMOB U MOJIEKYIT;
OOBSICHATH MPUIMHBI MHOTO0Opa3us BEIIECTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa U
CTPOEHHSI, a TAKKe 00YCJIOBIIEHHOCTh MPUMEHEHHUSI BEIIECTB 0COOCHHOCTSAMH MX CBOMCTB;
aHAJIM3UPOBATh U OOBEKTHUBHO OIICHUBATH KU3HEHHBIE CUTYAIINH, CBI3aHHbBIE C XUMUEH;

v/ TIpHOOPETET HaBBIKK 0E30IAaCHOTO OOpAICHHS C BEIECTBAMHU, CIIOJIb3YEMbIMHU B TIOBCE-
JTHEBHOM >KU3HMU.

N3yueHne XuMuu NpeioCTaBUT YUYEHUKY BO3MOKHOCTB:

v/ pa3BUBaTh U COBEPIICHCTBOBATh MHIUBUIYaTbHBIE CIOCOOHOCTH; MHTEPEC K MHUPY Be-

LIECTB M UX MPEBpaIIeHNi; 0011eydeOHble HHTEIEKTyalIbHbIE YMEHHSI CIIOCOOCTBYIOIINE
MPUOOPETEHUIO OIBITa TBOPUYECKOM U MOUCKOBOH IESATEILHOCTH, B YACTHOCTU YMEHHUS
CPaBHMBATh U KJIacCU(PUIUPOBATh OOBEKTHI, BBISIBIATH IPUUNHHO-CIIEICTBEHHBIE CBA3H,
(bopMyIUpOBaTh TUIIOTE3bI U IPOBEPATH UX B XOJI€ KCIIEPUMEHTA, apryMEHTUPOBATh
BBIBO/Ibl, OTCTAUBaTh CBOC MHEHHE, UCITOJIB3YSI IPU 3TOM aJIeKBaTHbIE JOKA3aTeIbCTBA;

v/ mproOpeTaTh HaBBIKK PaOOTHI C Pa3IMYHBIMU HCTOYHUKAMHU HH()OPMAIIMH IO XUMUHU
(coBapu, CipaBOYHUKH, XpecToMaTuu, IHTepHET U 1p.), a Takke yMEHHE 00bEKTUBHO
OLIEHHMBATh UH(POPMAIIHMIO O BEIIECTBAX, UX MPEBPALICHUIX U MPAKTUYECKOM IPUMEHE-
HUY,

v/ COBEpIIEHCTBOBATh YMEHUS INIAHMPOBATh U PALIMOHATIBLHO OPraHU30BHIBATH Y4eOHO-

MO3HABATCIIbHYIO ACATCIIBHOCTD, IPUMCHATH NOJIYUCHHBIC 3HAHHUA B HOBOH CUTyalluun;

v/ npuobpeTarh HaBBIKM CaMOOOPa30BaHMS U MPAKTHUECKOTO COTPYIHNYECTBA IIPU OpPraHu-
3aIl1M U BBIIOJIHEHUN XMMHYECKOTO SKCTIEPUMEHTA, TPOBECHUH 1 3AIUTE YICHUIECKUX
MIPOEKTOB IO UCCIIEIOBAHUIO OTACIBHBIX BEIIECTB U XUMUUECKUX SIBICHHIA, HaOIto1ae-

MBIX B TIPUPOJIC U TOBCEIHEBHOM KU3HH.



Takum 00pa3om, B pe3yabraTe U3yuyeHHsl XUMHU B OCHOBHOH IIIKOJIE YUYEHHK TOIYYUT
MOJTOTOBKY, JOCTATOUHYIO JUIsl ITPOOJDKEHUS O0yUeHMsI B CTapLIeH IIKOJIE U CPEIHUX MPO-
(eccroHaNBHBIX 00111€00pa30BaTENbHBIX YUPEKICHHUIX, a TAKKE TPUOOPETET KITIOYEBBIE
KOMIETEHLIUH, UMEIOIINE YHUBEPCAIbHOE IPUMEHEHHUE B JTFOOOM BUJIE IEATEIBHOCTH.
IInanupyemble pe3yJbTaThl 0CBOCHHSI NPEIMETHOIO COAEPKAHUS 110 XMMMHU IIPECTaBIIE-
HBI 10 OCHOBHBIM pazjiesiaM COJAepKaHUs IPUMEPHOI MporpaMMbl OCHOBHOI'O 00111ero oopa-
30BaHUS 110 XUMUH.

Paznen I. OcHOBHBIE MOHATHS XUMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX IIPEICTaBICHHH)
BrlIlTyCKHHMK Hay4quTCS:

v/ ONHCHIBaTh CBOIMCTBA TBEPABIX, KUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIIEISS WX CYHICCTBEHHBIC
MIPU3HAKH;

v/ XapakTepu30BaTh BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTAaHABIWBATh MPUYMHHO-
CJIC/ICTBEHHBIEC CBSA3M MEX/ly JAHHBIMU XapaKTEPUCTUKAMH BELECTBA;

v/ PacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH «aToM», «MOJEKYIa», «XUMHYECCKHN

OJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCUICCTBO», «BAJICHTHOCTbL», HMCIIOJIbB3YysA 3HAKOBYIO
CUCTCMY XUMUH,

v/ u300paxkarb COCTaB NMPOCTEUIINX BELIECTB C IOMOIIBI0 XMMHYECKUX (POPMYI M CYIIHOCTh
XUMHUYECKHUX PEAKIUM C [IOMOIIBI0 XUMUYECKUX YPABHEHUN;

v/ BBIYUCIATH OTHOCUTEIILHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TAKIKE MaCCOBYIO
JIOJIF0 XMMHUUYECKOTO IEMEHTA B COCAMHEHMSIX I OLICHKU MX IIPAKTUYECKOW 3HAYMMOCTH;

v CpaBHHUBATB 11O COCTABY OKCHUJIbI, OCHOBAHUSA, KUCJIIOTbI, COJIH;
v KHaCCHq)HIIHPOBaTB OKCH Bl U OCHOBAHHA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM I10 COCTAaBY,

v/ ONHCHIBAaTh COCTaB, CBOWCTBA U 3HAYCHHE (B MPUPOIE U MPAKTUUYECKOH JeSITETHHOCTH YeIOBEKA)
IIPOCTBIX BELIECTB — KUCIOPOJa U BOIOPOAA;

v/ 7aBaTh CPaBHUTEIBHYIO XapaKTEPHCTHKY XUMUYECKHUX JIEMEHTOB M BKHEHIITNX COCTMHEHHI
€CTECTBEHHBIX CEMEUCTB IIEJIOYHBIX METAJIJIOB U TAJIOT€HOB;

v/ TI0IB30BaThCs Ta00PaTOPHBIM 000PYIOBAHUEM M XMMHYECKOH MOCYI0M;

v/ TIPOBOIUTH HECIOKHBIE XUMHYECKHE ONBITH M HAOMIONEHHS 32 M3MEHEHUSIMH CBOMCTB BEILIECTB
B IIpOLIeCCEe UX MpeBpallleHuit; coOoaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU MTPOBEICHUH
HaOIIOICHUH U OTIBITOB;

v/ pa3nuyarb SKCIIEPUMEHTAIBHO KUCIOTHI M LISNI0UH, TOIb3YsICh MHAMKATOPAMHU; OCO3HABATh

HEOOXOAMMOCTH COOIOIEHUS Mep O€30TTaCHOCTH TIPH OOPAIICHUH ¢ KUCJIOTAMU U IIEJI0YaMH.
BBITyCKHHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

v rpaMOTHO 06pamaTLc;1 C BeIllECTBaMU B IIOBCEIHEBHOM JKHN3HH,

v/ 0CO3HaBaTh HEOOXOAUMOCTH COOIOICHMSI MIPABUIT SKOJIOTHYECKU O€30MaCHOTO MOBEICHUS B
OKpY’KaroUIer MPUPOIHON Cpelie;

v/ TIOHMMAaTh CMBICII K HEOOXOIUMOCTh COOIOICHHSI IPEATMCAHIH, TIPe/IIaraeMbIX B HHCTPYKITHSIX
T10 UCTIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U Ip.;

v/ HCHOJB30BaTh MPHOOPETEHHBIC KIFOUEBBIE KOMIIETEHTHOCTH IIPH BHITIOJIHEHUH HUCCIIEI0BA-
TCJIbCKUX IMMPOCKTOB 110 XUMUHU;

v/ pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Ys CPEICTBA YCTHOW M MHUCHMEHHOU

KOMMYHUKAIH TIPH paboTe ¢ TEKCTaMU y4eOHUKA U JIOTIONHUTEILHOU JTUTEPATYPOH, CIIPaBOYHBIMHU
TaOJIMIIaMU, TPOSBIATH TOTOBHOCTH K YBOKCHHIO HHOW TOUKH 3pEHUS IPU OOCYKICHUN PE3YIbTaTOB
BBITIOJTHCHHOU PaOOTHI;



v’ 00BEKTHBHO OLICHUBATh I/IH(i)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIpoHeccax, KPUTHUICCKHU

OTHOCHTHCS K TICEBIOHAYYHOM MH(OpMAITNU, HEA0OPOCOBECTHOM peKiiaMe, Kacarollencs uc-
MOJIb30BAHUS PA3JIMUYHBIX BEIIECTB.

Paznen 1. [lepuoguyeckuii 3akOH U MIEPUOAMYECKAS] CUCTEMA

xumuyeckux aemeHToB /. . Menneneesa. CtpoeHue BelecTsa

BrInTyCKHHUK Hay4IHTCS:

v KJ'IaCCI/I(l)I/II_[I/IPOBaTI) XHUMHUYCCKHUEC DJICMCHTBI HA METaJlJIbl, HEMETAJIJIbI, 3JICMCHTBI, OKCUJbI U

THJIPOKCHJIBI KOTOPBIX aM()OTEPHBI, U HHEPTHBIE AIIEMEHTHI (Ta3bl) IJIs1 OCO3HAHUS BaXKHOCTH
YIOPSAAOYEHHOCTH HayYHBIX 3HAHUN;

v/ packpbIBaTh CMBICT Teproandeckoro 3akona JI. 1. Menneneesa;

v/ ONKCHIBATH M XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPUOTUIECKON CHCTEMbI XHMUYECKUX
2JIEMEHTOB;
v/ XapakTepu30BaTh COCTAB aTOMHBIX SJIEP M pacTpeesieHUE YHCIa IEKTPOHOB 10 3JIEKTPOHHBIM

CJIOSAAM aTOMOB XMMHUUYCCKUX BJICMCHTOB MAJIbIX IICPUOI0B HCpHOILH‘IGCKOfI CUCTEMBI, a TAKXKEC
Kajausda 1 KaJIbIKs,

v pa3nuyarth BUABl XWMHYECKOW CBS3HM: HMOHHYIO, KOBAJCHTHYIO IMOJISIPHYIO, KOBAJICHTHYIO
HETOJBIPHYIO U METAJUIMYECKYIO;

v/ n300paxkaTb 3JIEKTPOHHO-WOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKHUMHU CBS3SIMU
pa3HOro BUIA;

v/ BBIBIATH 3aBHCUMOCTH CBOWCTB BEIIECTB OT CTPOCHHSI UX KPHCTAIUIMYECKHUX PEIIETOK: HOH-
HBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

v/ XapakTepu30BaTh XUMHUYECKUE DIEMEHTHI H X COCMHEHHUS Ha OCHOBE IOJIOKEHHUS DJIEMEHTOB B
NEPUOJUYECKON CHCTeME U OCOOCHHOCTEN CTPOCHHUSI UX aTOMOB,;

v/ omuceIBaTh OCHOBHBIE d3Tambl OTKpbITUs [I. V. MeHaeneeBbIM MEpPHOIMYECKOTO 3aKOHA U

MEePUOANYECKON CHUCTEMBl XHMHUYECKHX OJIIEMEHTOB, H3Hb U MHOTOOOpa3HyI HaydyHYIO
NeSATETbHOCTh YUCHOTO;

v/ XapakTepu3oBaTh HAayYHOEC W MHPOBO33PCHUECKOC 3HAYCHHE IEePHOAMYECKOTr0 3aKoHA H
MIEPUOANYECKON CUCTEMBI XUMUYECKUX teMeHTOB [1. 1. Menneneesa;

v/ 0CO3HaBaTh HAYYHBIC OTKPBITUA KaK PE3YJIbTAT MIUTCIIbHBIX HaGHIOI[CHHIZ, OIIBITOB, Hay‘-IHDfI

MTOJIEMHKH, TIPEOAOTIEHUS TPYIHOCTEN U COMHEHU .
BBIITyCKHHK ITOJIy4UT BO3MOXXHOCTb HAYYUThCS:

v/ 0CO3HaBaTh 3HAYCHUE TCOPCTUUCCKUX 3HAHUM JJ1s1 HpaKTHqCCKOﬁ JACATCIIBHOCTH YCIaBCKa,
v OIIUCHIBATh HU3YUCHHBIC 0OBEKTHI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHAaJIN34,

\/HpI/IMeHHTB 3HAHUA O 3aKOHOMCPHOCTAX HepHOHquCKOﬁ CUCTCMBI XUMHWYCCKUX JJICMCHTOB IJIA
00BSICHEHHUS U MNpECABUICHUS CBOICTB KOHKPCTHBIX BCHICCTB,

v pa3BuUBaThb HH(bOpMaLIHOHHyIO KOMIICTCHTHOCTH MOCPCIACTBOM yFJ'Iy6J'ICHI/I}I 3HAHHUH 00 UCTO-

PHUU CTAaHOBJIEHMSI XUMUYECKOI HayKH, €€ OCHOBHBIX MOHATHH, IEPUOANYECKOTO 3aKOHA KaK Of-
HOT'0 U3 BOKHEUIINX 3aKOHOB IIPUPOJIBI, 4 TAKKE O COBPEMEHHBIX JOCTHKCHUAX HAYKU U TEX-
HUKH.

Paznen I1I. MHOroo6pasue XuMH4YEeCKUX peakuuit

BbInyCKHMK Hay4nTCSA:

v’ OOBSICHSITH CYTb XUMHUYCCKHUX MMPOHCCCOB U UX NPUHOUIIMAIBHOC OTIINYUC OT (1)I/ISI/I‘IGCKI/IX;

v/ Ha3bpIBaTh MPU3HAKU M YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKITUii;



v yCTaHaBJIMBaTh MPHUHAIIC)KHOCTD XHUMHYECKON p€aKkuu K OHpC,Z[CJ'IéHHOMy TUITY II0 OAHOMY U3

KJ1acCU(DUKAITMOHHBIX MMPU3HAKOB: 1) 10 YHCITY M COCTAaBY UCXOIHBIX BEIIECTB U MPOYKTOB PEAKIIMU
(peakuuu COeTMHEHUS, PA3TIOKCHHUS, 3aMEIICHUS ¥ 0OMEHa); 2) 10 BBIICICHHUIO WU TOTJIONICHUIO
TEIUIOTHI (PEeaKIUU K30TEPMHUECKUE U IHIOTEPMUIECKHE); 3) 10 M3MEHEHHIO CTEIICHEeH OKHCIICHUS
XUMHYECKHX AJIEMEHTOB (PEaKIINH OKHCIUTEIIEHO-BOCCTAHOBUTEIILHEIC);

4) mo obpaTuMoCTH Tporiecca (peakiuu oopaTuMbie 1 HEOOpaTUMBIE);

v/ Ha3bIBaTh (baKTOpBI, BJIMAIOIIHUE HA CKOPOCTh XUMHNYCCKUX peaKHI/Iﬁ;
v/ Ha3bIBaTh (baKTOpBI, BJIMAIOIIME HA CMCHICHUC XUMHWYCCKOT'O PABHOBCCH,

v/ COCTaBJIATH YpaBHCHUS SHCKTpOHHTquCKOﬁ Jucconranm KuCJIOoT, Luenoqeﬁ, COJ'ICFI; ITOJIHBIC 1

COKpalllCHHbIC HOHHBIE YPaBHEHUS peaKIuii 0OMEHa; ypaBHEHUsI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN;

v MPOTHO3UPOBATH MPOAYKTBI XUMHWYCCKUX peaKuHﬁ 10 Q)OPMYHaM/HaSBaHI/IHM HCXOJHBIX BC-
MICCTB; ONMPCACIIAThL UCXOAHBIC BCIICCTBA I10 Q)opMynaM/ Ha3BaHUAM HNPOAYKTOB PCAKIIHUH,

v/ COCTaBIATH YpaBHCHUA peaKHHfI, COOTBCTCTBYIOIIUX  ITOCJICHAOBATCIIBHOCTHU («I_IGHO‘IKG»)
HpeBpameHHﬁ HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

v’ BBISIBIATH B mponecce HBKCICPpHUMCHTAa [MPU3HAKHW, CBUACTCILCTBYIOIIMEC O IIPOTCKAHHU
XHUMHYECKOMN PCaKIUU;

v/ TIPUTOTOBJISITH PACTBOPHI C OMPEICICHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

v/ OIpenensTh XapakTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 M3MEHEHUIO OKPAaCKU
VHJINKATOPOB;
v/ TIPOBOJUTH KaueCTBEHHBIE PEAKITUH, TTOJTBEPKIAIOIINE HATMYNE B BOAHBIX PACTBOpAX BEIIECTB

OTACJIIbHBIX KATUOHOB U aHHOHOB.
BLIHYCKHI/IK MOJIYYUT BO3MOXXHOCTb HAYUUTHCH:

v/ COCTaBISATh MOJICKYJISIPHBIC ¥ MTOJTHbIC HOHHBIC YPABHEHUS 110 COKPAICHHBIM HOHHBIM ypaBHE-
HUSIM;

v TIPUBOJTUTE TIPUMEPHI PEAKITHH, TOATBEPKIAIOIIIX CYIIECTBOBAHUE B3aMMOCBSI3U MEXKTY OC-
HOBHBIMU KJIACCaMU HEOPraHUYECKUX BEILECTB;

v TIPOTHO3UPOBATh PE3YbTAThl BO3ICHCTBUS PA3IUYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHYECKON peaKkinu;

v TIPOTHO3UPOBATh PE3YIBTATHI BO3JCHCTBHS PA3TUIHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO

paBHOBECHS.
Paznen IV. MuorooGpasue BemecTB
BrinyCcKkHUK Hay4dHUTCS:

v OIpPEACIIATh NPUHAMIC)KHOCTD HCOPTraHNYCCKHUX BCHICCTB K OJJHOMY M3 U3YYCHHBLIX KJIaC-
COB/I‘pyrIHZ MCTaJlJIbl U HEMCTAJlJIbl, OKCHUJbI, OCHOBAaHUW, KUCJIOTBI, COJIN,

v/ COCTaBJIATH (bOpMy.TILI BCIICCTB 11O UX Ha3BAHUAM,
v OIpPEACIIATE BAJICHTHOCTD U CTCIICHB OKUCJICHUS 3JICMCHTOB B BCHICCTBAX;

\/ COCTAaBJIATH q)OpMy.HBI HeOpFaHI/I‘-IGCKI/IX COGI[I/IHGHI/Iﬁ I10 BAJICHTHOCTSIM H CTCIICHSIM OKHCIICHUA
AJIEMEHTOB, a TAK)KE 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIHIIE paCTBOPUMOCTH KHUCIIOT, OCHOBA-

HUM U COJIei;

v/ OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3NIECKUX U XUMHUECKUX CBOMCTB MPOCTHIX Be-

IIeCTB (METaJUIOB M HEMETAJIJIOB) M MX BBICIIUX OKCUIOB, 00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO
U TPETHETO NEPUOJIOB;



v/ Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTePHBIC IS IPYIIIT OKCUIOB: KHCIOTHBIX, OC-
HOBHBIX, aM(OTEPHBIX;

v/ Ha3plBaTh OOINME XUMHYECKHE CBOMCTBAa, XapaKTepHbIC JUII KaKIOrO0 M3 KJIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAHHM, COJIEH;

v/ TIpPUBOIUTH MPUMEPHI PEAKITUH, MTOATBEPHKIAIONIUX XUMUIECKUE CBOWCTBA HEOPTAHUIECKUX
BEIIECTB: OKCHUJIOB, KMCJIOT, OCHOBAHHH U COJIEH;

v/ OmpenessaTh BEIIECTBO-OKHCIUTEIb U BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIIBHO-
BOCCTAHOBUTCIIBHBIX peaKuHst;

v/ COCTaBIATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIM OamaHC (A1 M3YYCHHBIX pEAKIHMi) 10
HpeI[JIO)KeHHI)IM cxemam peaKuHﬁ;

\/ HpOBOIlI/ITB JIa60paTOpHI)IC OIIBITHI, HOIITBep)KI[aIOIIII/Ie XUMHUYCCKHUEC CBOﬁCTBa OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIICCTB;

v/ TIPOBOIUTH JIAOOPATOPHBIC OMBITHI MO TOJYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB:

BOZOPOAA, KHCIOPO/a, YITIEKUCIIOTO ra3a, aMMHaKa; COCTaBJIsATh YPABHEHUS COOTBETCTBYIOLIUX
peakiuii.
BrInyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS:

v TIPOrHO3UPOBATh XMMUYECKHIE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

v TIPOTHO3UPOBATh CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTEILHBIC MIIM BOCCTAHOBUTEIb-
HBIE CBOICTBA C yUETOM CTEIIEHEW OKHUCIIEHUS 3JIEMEHTOB, BXOJAIINX B €70 COCTaB;

v/ BBISBIISITH CYILIECTBOBAHNE TEHETHUECKOW B3aMMOCBSI3U MEXK/Iy BEIIECTBAMH B PSIY: POCTOE
BEIIECTBO — OKCHJI — TMAPOKCUJ — COJIb;

v/ XapaKkTepu30BaTh 0COObIE CBOHCTBA KOHIIEHTPHPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

v IPUBOANTH TPUMEPHl YPAaBHEHHH pEaKIMH, JEXKAlMX B OCHOBE INPOMBIIIIEHHBIX CIIOCO00B
MTOJIy4€HHUSI aMMHUAaKa, CEpHON KHUCIIOTHI, YyI'YHA U CTaJIu;

v OTHCHIBaTh PU3NUECKHUE M XUMHUECKUE TPOIIECCHI, SBISIONIUECS YaCThIO KPyroBOPOTa Be-
LIECTB B IIPUPOE;

v/ OpraHU30BBIBATh, IPOBOANTH YIEHHUECKHE MPOEKTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB,
MMEIOIINX BAKHOE IPAKTUYECKOE 3HAYCHHE.



3. Conep:xanue Kypca XuMHuH B 9 Kiacce
9 kJacc (2 4 B Hezento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

IloBTOpEHHE OCHOBHBIX BONIPOCOB Kypca xumMmnu 8 kiacca (3 yaca)

Tema 1. OBIIASA XAPAKTEPUCTUKA XUMHNYECKUX QJIEMEHTOB "
XUMHYECKHUX PEAKIIUHA. MIEPUOAUYECKUN 3AKOH U TEPUOJIUYECKAS
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB JI.U. MEHJAEJIEEBA (12 yacoB)
XapakTepuCTUKA JIEMEHTA I10 €70 MOJIOKEHUIO B [leproanueckoil cucteMe XUMUYECKUX
anemenToB [[. 1. MenneneeBa. CBolicTBa OKCUJIOB, KUCIIOT, OCHOBAHUM U COJICH B CBETE TEOPUHU
IEKTPOJIUTHYECKOM TNCCOLMALINN U OKUCIIEHUA-BOCCTAHOBIICHHUS.

[TonsiTHE 0 MEpexOaHBIX 37eMEHTaX. AMPOTEPHOCTh. [ eHeTHUEeCKUH psiJi NEPEXOIHOTO AJIe-

MEHTA.

[Iepnonnueckuii 3akoH u [leproanueckas cucteMa xumudeckux ueMeHT o []. 1. Mennene-

eBa. XMMHYECKasi OpraHU3alysl )KMBOW U HEKUBOW MPUPOABI. XMUMUYECKUI COCTAB SAApa, MAHTHUH U
3eMHOM KOpbl. XMMHUECKHE 3IEMEHTHI B KJIIETKAX KMBBIX OPraHu3MOB. MaKkpo- 1 MUKpPODJIEMEHTHI.
O06o011eHne CBeIeHN 0 XUMHUYECKUX peakiusx. Kiaccudukanus XuMHYEeCKUX peakiui mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB PEarupyrolux U 00pa3yloIIuXcsl BEIECTBY, «TEIIOBON
apdexT», «HarpaBlICHHE», «U3MEHEHUE CTENEeHEeW OKHCICHHMsS JJIEMEHTOB, O00pa3yIoLIMX
pearupyomue BemecTBay, «(hasza», «MCrob30BaHUE KaTalnu3aTopay.

ITonsTre o ckopocT XUMHUYECKON peakuu. DaKkTopbl, BIUAIOLINE HA CKOPOCTh XUMUYE-

ckux peakuuii. Karanuzaropsl u karanus. IHTruOUTOpbl. AHTHOKCHIAHTHI.

Jemoncrpanuu. Paznuunsie hopmer Tabmuist [, V1. MenaeneeBa. Moaenu aToOMOB JI€MEHTOB
1—3-ro nmepuonoB. Mojienb CTpoeHHUsI 3eMHOTO MIapa (IOMepeUHbIN pa3pe3). 3aBUCUMOCTh CKO-
POCTH XMMHYECKOM peakliMM OT MPUPO/IbI pEAarpYIONIUX BEIECTB. 3aBUCUMOCTb CKOPOCTH XH-
MUYECKON PEAKIMH OT KOHIEHTPALUU PEarupyroninX BeUeCTB. 3aBUCUMOCTb CKOPOCTH XUMH-
YECKOM peakIiy OT IUIOIAAN COTIPUKOCHOBEHUS pearupyromnx BeIeCTB («KHUITALUN CI0i»).
3aBUCHMOCTb CKOPOCTH XUMHUUYECKON PEAKIIMM OT TEMIIEPATYPHI pearu pyrommx BemecTs. ['omo-
TeHHBIN U TeTepOreHHbIN Karaau3bl. DepMeHTaTuBHBIN KaTanu3. THrubuposaHue.

JlaGoparopHbie onbIThI. 1. [lonyyeHne ruipokcuia IMHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2.
Monenuposanue nocrpoenus Ilepuonnueckoit cuctemsl xuMuueckux 3nementos 1. . Menne-
neesa. 3. 3amereHue xene3oM Meau B pacTBope cyiabhara meau (I1). 4. 3aBucuMOCTh CKOPOCTH
XMMHUYECKOM peakl1y OT MPUPO/Ibl pearupyroIuX BEUIECTB HA IPUMEPE B3aUMOAECHCTBUSI KUCIIOT C
MeTauiaMu. 5. 3aBUCHUMOCTh CKOPOCTH XMUMHUYECKOW pEaKIUU OT KOHUEHTpAIMU pearu pyroIux



BEIIECTB HA IIPUMEpE B3aUMOJEHUCTBHS [IUHKA C COJITHOM KHMCIIOTOM Pa3IM4YHON KOHIEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT IJIOIAAN COIPUKOCHOBEHUS PEarupyromux
BEUIECTB. 7. MollenMpoBaHUE «KUIIALIETO CI0s». 8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peak-

LMY OT TeMIIepaTypbl pearupyrolix BeIecTB Ha IpuMepe B3aumoeiictsus okeuga Meau (II) ¢
pacTBOPOM CEPHOM KHUCJIOTBHI Pa3jIMYHON Temmeparypbl. 9. PasnoxeHue mepokcuaa Bogopoaa ¢
noMoleio okcuja mapranua (IV) u xaranasst. 10. OOHapyxeHHe KaTalla3bl B HEKOTOPBIX MHUIIEBBIX
npoaykrax. 11. IHrubupoBanue B3auMoeiCTBUS KUCIOT C METAJUIaMU YPOTPOIIMHOM.
IIpenmeTHbIe pe3yJbTAThI 00y4YeHU s

VYyamuiicst JOJKEH ymems.

v/ HCHOJB30BaTh MPH XAPAKTEPUCTUKE MPEBPALICHUI BEILIECTB 110 HATUS: «XUMUYECKasl peaK-

LU, «PEAKIIMU COCTMHEHUS», «PEAKIIHH PA3IIOKCHUD», «PEAKIIUU 0OMEHa, «PEaKIH 3aMe-
LICHUS», «PEAKLIMH HEUTpAIU3aun», «IK30TEPMUUECKUE PEAKLIMN, «IHIOTEPMUUYECKUE pe-
aKIUN», «0OpaTHMBbIE PEaKIII», KHEOOPATUMBIC PEAKIIUNY, «OKUCIUTEIHEHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUNY, KTOMOT€HHbBIE PEAKLIMHY, «T€TEPOTEHHBIE PEAKIIUN», «KaTa-
JUTUYECKHUE PEAKLIUN», «HEKATATUTUYECKUE PEAKIINI», «TEII0BOM 3(h(peKkT Xumuueckon pe-
aKLMKN», «CKOPOCTh XMMHUYECKOU PEAKIIMN», «KaTaIU3aTop»;

v XapakTepu30BaTh XUMHUYECKUE TEMEHTHI 1-3-T0 MEepHOIOB 10 UX MoJIoKeHuto B [leprou-

YECKOU CHUCTEME XUMHYECKHUX 371eMeHTOB /.- 1. MeneneeBa: XUMHUYECKHI 3HAK, TOPSAIKO-
BbIIl HOMEp, IEPUOJ, IPYIINA, IOATPYIIA, OTHOCUTENIbHASI AaTOMHAs Macca, CTPOEHHE aTo Ma
(3apsi siapa, YKCIIO TPOTOHOB M HEUTPOHOB B sIZIpE, 00III€e YUCIIO AIEKTPOHOB, pacipeiee-
HUE 3JIEKTPOHOB MO AIIEKTPOHHBIM CIIOSIM, TPOCTOE BEILECTBO, (hopMyra, Ha3BaHUE U THUII
BBICIIIETO OKCH/IA U TUAPOKCUIA, JIETYYETO BOJOPOIHOTO COSAMHEHUS (/I HEMETAJIIOB));

v/ XapakTepu30BaTh OOIINE XUMHUECKUE CBOMCTBAa aM(POTEPHBIX OKCHIOB M THIPOKCHU/IOB;

v/ TIpUBOIUTH MPUMEPHI PEAKINH, TIOITBEPKAAIOIINX XUMUIECKHE CBOWCTBA aM()OTEPHBIX OK-
CUJIOB U THIPOKCHUJIOB;

v/ 71aBaTh XapaKTePHCTHUKY XUMHUYECKHX PEAKIMH 110 YHCITY M COCTaBY HUCXOIHBIX BEIIECTB U
MPOAYKTOB pEaKIIMK; TEIUIOBOMY AP PEKTy; HaPABIECHUIO TPOTEKAHUS PEAKIINH; U3MEHEHUIO
CTEIIEHEH OKUCIICHUS JJIEMEHTOB; arperaTHOMY COCTOSIHUIO HUCXOAHBIX BEIIECTB; YYACTHUIO Ka-
TaJU3aTopa;

v/ OOBSCHSATH M IPHUBOAUTH MIPUMEPHI BIUSIHUS HEKOTOPHIX (PaKTO pOB (TIPUPOJIa pearupyromnmx
BEII[ECTB, KOHIIEHTpALUs BEIIECTB, IaBIICHNE, TEMIIEparypa, KaTaIu3aTop, IOBEPXHOCTh CO-
IIPUKOCHOBEHUS PEarpyIOIIMX BEIIECTB) HA CKOPOCTh XUMUYECKUX PEAKIUM;

v/ HabmoaTh ¥ ONKCHIBATH YPABHEHUS PEAKUUH MEX/1y BEIIECTBAMU C TOMOIIBIO €CTECTBEH-

HOTO (PYCCKOTO WJT POAHOTO) SI3bIKA U SI3bIKA XHUMHUH;

v IMPOBOJUTH OIIBITHI, MIOATBEPKAAOINEC XUMHUYCCKUEC CBOMCTBA aM(i)OTepHBIX OKCHIOB U T'N/JI-

POKCHIOB; 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peakiy OT Pa3Iu4HbIX (GaKkTOpoB (IpHpoaa
pearupyromunx BeNIeCTB, KOHIEHTpAIUs BEMECTB, JaBJIECHUE, TEMIIEPATYpa, KaTaau3arop, mo-
BEPXHOCTb COITPUKOCHOBEHUS PEarMpPYIOIINX BEIIECTB).

MertanpeameTHble pe3yibTaTbl 00y4eHHs

VYyamuiics 10KEeH ymems.:

v/ onpenensTh 1elb y4eOHO! AeITeNbHOCTH € TIOMOIIbIO YUUTEINS U CAMOCTOSTEIbHO, HCKATh
Cpe/CTBa €€ OCYILECTBIEHUS, paboTas 0 IUIaHy, CBEPATh CBOM JICHCTBUSA C LIEIIbIO U IIPU
HEOOXOIMMOCTHU UCTIPABIIATH OMIMOKHU C MMOMOILBIO YYUTENSI U CAMOCTOSTENIBHO;

v/ COCTaBJIATH AHHOTAaIlUIO TCKCTA,

v CO30aBaTb MOACIIHU C BBIACIICHUCM CYIICCTBCHHBIX XapAKTCPHUCTUK 00beKTa U MpEaACTaBICHUEM

UX B IPOCTPAHCTBEHHO-TpaUUECKON MIIM 3HAKOBO-CUMBOJIMYECKON (popme;



v/ ompenernsaTh BUIBI KIIacCH(PHUKAINU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

v OCYHWICCTBIATh NPAMOC ACAYKTUBHOC N0KA3aTCILCTBO.

TEMA 1. METAJIJIBI (19 gacoB)

[Tonoxenue meramios B [lepuonnueckont cucreme xumudeckux ueMeHToB [l. 1. Mennenee-

Ba. MeTrayuinueckas KpUCTa/UIMYecKas pelieTka 1 MeTajulnyeckas XuMuaeckast cBsizb. O0mue
¢usnueckne cBoricTBa Metauio. CIiaBbl, UX CBOICTBA M 3HaYeHHE. XUMUUECKHUE CBOWCTBA Me-
TAJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX MOJIOKEHUS B JJIEKTPOXUMHUECKOM PSILY
HanpspkeHui MetamioB. Koppo3ust MeTamioB U ciocoObl 60pbOBI ¢ Hel. MeTaisl B IpUpoe.
OO6mue crmocoObl UX MOTYYCHHUS.

OO01mas XapakTepuCTHKA IIEJ0YHBIX MeTaN10B. MeTaiisl B mpuposae. Oomue croco-

6b1 ux nonyuenusi. Ctpoenue aroMoB. lllenounbie MeTamuibl — MpocThie BellecTBa. Bakneinme
COCUHEHMS WIEIOYHBIX METANIOB — OKCHU[bl, THUAPOKCUABI WU COJNU (XJIOPU[BI, KapOOHATHI,
Cynb(]aTel, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOIHOM X03stiicTBe. Kanuiiabie ynoOpeHus.
O0mas xapakTepucTHKa 31eMeHTOB I1aBHoi noarpynns! II rpynnei. Ctpoenue aro-

MOB. ll{enouHO3eMenbHbIE METaJUIbl — MIPOCTHIE BellleCTBA. BaxkHel e coeIMHEeHNs 1IeJI0UHO-
3€MEJbHBIX METAJUIOB — OKCH/IbI, THIPOKCHIBI U COJH (XJIOPHIBI, KApOOHATHI, HUTPATHI, CYIb(aTHI,
docdarsl), UX CBOWCTBA U MPUMEHEHUE B HAPOJTHOM XO3SUCTBE.

Amomunuii. Ctpoenue atoma, GU3NIECKHe U XUMUYECKHE CBOWCTBA MTPOCTOTO BEIIECTBA.
CoennHeHUs aTIOMUHUS — OKCHUJ] U THA-POKCU, UX aM(pOTEpHbIN XapakTep. BaxkHeiiue conu
amomuHud. [IpumeHenne antoMUHUSA U €10 COCTMHEHUI.

XKenezo. Ctpoenue aroma, puznyecKre U XUMUYECKHE CBOMCTBA MTPOCTOro BelecTBa. [ eHe-
tuueckue psiabl Fex+ u Fes+. Baxueiimume conu sxene3a. 3HaueHue xkelie3a U €ro COeTMHEHUM

JUIsL IPUPOJIBI U HAPOIHOTO XO3SIICTBA.

JdemoncTpauuu. OOpasiibl METOYHBIX U MIEJIOYHO3EMENBHBIX MeTa10B. OOpa3iibl CIIaBOB.
B3aunMoneiicTBue HaTpus, TUTUS U Kallblids ¢ BOAOW. B3auMonelicTBie HaTpus U MarHus ¢ KHC-
snopoaom. B3aumopeiicteue MetaiuioB ¢ HemeTaiiaMu. [lomyyenue rugpokcuos xkenesa (II) u
(I11).

JlaGoparopHbie onbIThI. 12. B3auMoneilicTBie pacTBOPOB KUCIIOT U COJIEH ¢ MeTaiamu. 13.
O3zHakomiieHue ¢ pyagamu xkenesa. 14. OkpammBaHHME IUIAMEHU COJISIMU LIEJIOYHBIX METaJUIOB.
15.B3aumoneiictBue kanbiius ¢ Bojoil. 16. [lomydenne rugpokcuaa Kaiablusl U UCCIEIOBAHUE €TO
cBoiicTB. 17. [lonydyeHne ruipokcuaa allOMUHUS U UCCIIEI0OBaHUE €ro cBOMCTB. 18. B3aumo-
NefcTBUE Kene3a ¢ colisiHoM kucioTon. 19. [Monmydyenue runpoxcuaos xenesa (II) u (1) u uzy-
YEHHME UX CBOMCTB.

IIpakTHyeckne padorsl. 1. Pemenne sKkciepruMEeHTAIBHBIX 33]1a4 HA PACIIO3HABAHUE U I10-
Jy4YEHUE COEANHEHUI METaJIOB.

IIpeaMeTHBbIe pe3yabTaThl 00y4eHHs

Yyamuiics HOJKEH ymems.:

v/ HCMONB30BaTh MPHU XAPAKTEPUCTUKE METAIUIOB M UX COCIUHEHHM TMOHATHUS: «METAJUIBI», «PSJ
AKTUBHOCTH METAJIOBY, (IIEJIOYHBIC METAIIIBIY, «IIEJT0YHO3EMETbHBIE METAIIBI», UCIIOIH30-

BaTh MX NPU XapaKTEPUCTUKE METAILIOB;

v/ J1aBaTh XapaKTEPUCTHUKY XUMUYECKUX FIEMEHTOB-METAJUIOB (IIEJIOYHBIX METAJIOB, MarHus,

KaJIbLUsl, aIFOMUHUS, JKeJle3a) 10 UX MoyiokeHuto B [lepronnyeckoit cucreMe XuMHUYECKIX
anemeHToB /1. 1. MenneneeBa (XMMUUECKHM 3HAaK, OPSAKOBBII HOMED, IIEPU Of1, TPyIIa,
MOATPYIIa, OTHOCUTEJIbHAS aTOMHAasi Macca, CTpOeHHe aToMa (3apsj spa, YACIO IPOTOHOB
Y HEUTPOHOB B sipe, 00111ee YHCII0 HIEKTPOHOB, paCcIIpeieIeHUe 3IEKTPOHOB I10 3JIEKTPO H-
HBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpMYIIa, Ha3BaHUE U TUII BBICILIEIO OKCHJIA U I'MJIPOKCH-
n12);

v/ HazbIBaTh COEJMHEHHS METAJJIOB U COCTABIATH UX (YOPMYIIBI IO HA3BAHUIO;

v XapakTepu3oBaTh CTpOCHHE, 00IMe QU3HMUECKHEe U XUMUYCCKHUE CBOMCTBA MPOCTHIX BEIECTB-



METAJIJIOB;

v/ OOBSCHATH 3aBUCIMOCTH CBOMCTB (WJIM TPEICKa3bIBaTh CBOMCTBA) XUMHUYECKHUX 3JIEMEHTOB-

METAJUIOB (paguyc, METAINTMYECKUE CBOMCTBA PJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU COCTMHEHHH (KUCIIOTHO-OCHOBHBIC CBOMCTBA
BBICIINX OKCHUJIOB U THJIPOKCHUIOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT MOJIO-
»kenus B [lepuoamyeckoit cucreme xuMuueckux snemenToB . . Menneneena;

v/ OIuCHIBaTh O0IIME XUMUYECKHE CBOMCTBA METAJUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJHOTO) SI3bIKA U SI3bIKA XUMUMU;
v/ COCTaBIATH MOJIEKYIISIPHBIC YPABHEHUS peaKkuil, XapaKTepU3yIOLINX XUMUYECKHE CBOUCTBA

METAJIJIOB U UX COGHHHCHHﬁ, a TaKXKC DJICKTPOHHBIC YPAaBHCHUSA IIPOLCCCOB OKHUCIICHU-
BOCCTAHOBJICHH, YPABHCHHA BHCKTpOHHTH‘IGCKOﬁ Jucconuanru; MOJICKYJIIPHBIC, ITOJHBIC U
COKpalICHHbIC HOHHBIC YPABHCHUSA peaKHI/Iﬁ C Y4aCTHUEM JJICKTPOJIUTOB;

v YCTAaHABJIMBATh IPUIUHHO-CIICACTBECHHBIC CBA3HU MCKAY CTPOCHHUEM aTOMa, XHUMHYECKON CBA3BIO,

TUIIOM KPUCTAJUIMYECKON PELIEeTKH METAJJIOB U UX COEIUHEHHM, UX 00IHUMU bu3nIecKuMu U
XUMUYECKUMH CBOWCTBAMU;

v/ OIKCBHIBAaTh XMMHUYECKHE CBOMCTBA MCJIOYHBIX M IICTIOYHO3CMCEIBbHBIX MCTAJIIIOB, 4 TAKIKC

QJIIOMUHUS U KeJIe3a U UX COCIUHEHUN C TOMOILBIO ECTECTBEHHOTO (PYCCKOr0 MU POJHOIO)
A3bIKA U A3bIKA XUMUM;

v/ BBINOJHATE, HAOIIONATh U OMUCHIBATh XMMUYECKHI SKCIICPUMEHT 110 PACIIO3HABAHUIO BaXK-
HEHIINX KaTHOHOB METAJIIOB, THIPOKCU/I-HOHOB;

v OKCIEpUMEHTAJbHO HCCIICAOBaTh CBOMCTBA METAIOB M WX COCIUHCHHMU, pelarh
HKCTIEpUMEHTAIBHBIE 3a/1a4M 110 TeMe «MeTauTb»;

v/ OIKCHIBATh XUMHUYECKHIA IKCIIEPHUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH POTHOTO)
SI3bIKA U S3bIKA XUMUU;

v/ TIPOBOJUTPH PACUETHI [0 XUMHUYECKUM (POPMYJIaM U YPaBHEHHUSM PEaKIUil, MPOTEKAIOIIUX C
Y4aCTHEM METAJUIOB U UX COECIMHEHMUII;

v/ oOpamarbcs ¢ 1abopaTopHBIM 000pYIOBaHUEM U HarpeBaTeIbHBIMU IPUOOPAMHU B COOTBET-
CTBHH C TIPAaBUJIaMHU TEXHUKH 0€30MTaCHOCTH;

v/ HaOmromarh 3a CBOMCTBAMHU METAJUIOB M UX COCTUHEHUH U SBJICHUSIMH, IIPOUCXOISIIUMHE C
HUMU;

v/ ONHCHIBaTh XMMUYECKHH 3KCIIEPUMEHT C IMOMOIIbIO €CTeCTBEH HOTrO (PYCCKOrO WIJIM POIHOIO)
SI3bIKA U S3bIKA XHUMHUH;

v/ Jenatb BBIBOJIBI IO pE3yNbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yibTaTbl 00y4eHus!
VYyamuiicst JOJKEH ymems.

v/ paboTarh 10 COCTaBICHHOMY IUIaHY, HCIIOJIB3Ysl HApSIy C OCHOBHBIMH U JIOTIOJTHUTEIIEHBIC
cpezcTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE Tpubopsl, cpenctea UKT);

v/ ¢ TIOMOUIbIO YUUTEJIsE OTOMPATh ISl PELIeHUs] Y4eOHBIX 3a/1a4 HE0OXOMMBbIE CJIOBApH, 3H-
LUKJIONEINH, CIPABOYHHKH, JIEKTPOHHBIE TUCKH;

v/ COMOCTaBIATH U OTOMPATh HH(POPMALIUIO, TTOIYYECHHYIO U3 PA3TUYHBIX HCTOYHUKOB (CJIOBa-
PH, SHIMKIIONEINH, CIIPAaBOYHUKH, SJIEKTPOHHBIE JUCKH, ceTh VIHTEpHET);

v/ TpencTaBiATh MH(OPMAIUIO B BUAE TaOIHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumeHenueM cpeacts UKT;



v 0pOpPMIISITH CBOM MBICIH B YCTHOM W TTMCBMEHHOMN PEYH C YUETOM CBOMX YYEOHBIX M JKH3-
HEHHBIX PEYEBBIX CUTYAIIMH, B TOM 4ucIie ¢ npuMeHenueM cpeacts UKT;

v/ COCTaBJIATH PELOCH3UIO HA TCKCT,
v OCYIICCTBIIATH JOKA3aTCIbCTBO OT IIPOTHUBHOIO,

v OIIpCACIIATh, UCXOOs U3 y‘Ie6HOI>'I 3aJa4u, HCO6XOI[I/IMOCTB HCIIOJIb30BaHUA Ha6J'IIO,Z[eHI/IH U1

9KCIEPUMEHTA.
TEMA 2. HEMETAJIJIBI (30 gacoB)

OOm1ast xapaKTepuCTHKa HEMETAJJIOB: MOJIoXKeHre B [leproandeckoil cucteMe XMMUYeCKIX
anemeHnToB [[. 1. MenneneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpHUIIATEIbHOCTH (D0)
KaK Mepa «HeMeTaunIngHocTy, psag 0. Kpucramiueckoe cTpoeHHE HEMETANIOB — MPOCTBIX
BelecTB. Aytorponusi. @uznueckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTD IMOHATUN «Me-
TaJuI» U «HEMETAILID».

Boxopon. [lonoxxenue Bonopona B Ilepuonnueckoit cucreme Xumuueckux anementon /1. U.
MenpeneeBa. CTpoeHue atoMa U MOJIEKYIbl. @U3NUecKUe U XMMUYECKHUE CBOICTBA BOAOPO/A,

€ro NOJIy4€HHE U IPUMEHEHHUE.

Bona. Ctpoenue monekynsl. Bogopoanast xumudeckast cBsizb. @U3nueckue cBOWCTBA BOJBI.
Anomanuu cBoicTB Boabl. [uapoduisabie u ruapodoOHbIe BelecTBa. XUMHUECKHE CBONCTBA
Boabl. KpyroBopot Bozsl B pupone. Bomoouncrka. Asparust Boabl. berroBeie punbTpbl. MuH e-
panbHble BOAbL. JIUCTHIIIMPOBaHHAS BO/IA, €€ MOJIyYeHUE U IPUMEHEHHE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHnue aromoB. IIpocTeie BeliecTBa 1 OCHOBHBIE
COEIMHEHMS TaJIOTEeHOB, UX cBolicTBa. KpaTkue cBenenus o xiope, opome, ¢prope u itoxe. I1p u-
MEHEHHUE TraJJOT€HOB U UX COCIMHEHUI B HAPOJTHOM XO3SIMCTBE.

Cepa. CtpoeHue aTroma, aJuIOTPOINHUs, CBONCTBA U MPUMEHEHUE poMOHUecKoi cepbl. OKCHUIbI

cepsl (IV) u (V1), ux nonydenue, cBoiicTBa u npuMeHeHne. CepHasi KUCIIOTa U €€ COJIH, UX
IIPUMEHEHHE B HAPOJHOM X03s1iicTBe. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

A3zot. CTpoeHue aroMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE,

CBOMCTBA, IIOJIy4YeHUE U IpuMeHeHue. Colu aMMOHMS, UX CBOWCTBA U MpuMeHEHHE. OKCHIBI

azora (II) u (IV). A3oTHas kucnora, ee cBoicTBa U mpuMeHeHne. HuTparsl 1 HUTPUTHL, IpobIIe-

Ma UX COJIEpKaHMS B CEJIbCKOXO3SHCTBEHHON MPOAYKIIUU. A30THBIE YIOOpEHUs.

®oc¢op. CtpoeHue aroma, alJIOTPOINHUsI, CBOICTBa 6es1oro u kpacHoro ¢ocdopa, ux npu-

MeHeHue. OcHOBHbIE coeuHeHus: okcu Gocdopa (V) u oprodocdopHas kuciora, pocdarsl.
docdopHble ynodpeHusl.

Yranepoa. CtpoeHue aroMa, ajuloTpoIius, cBoiicTBa Moaudukanuii, mpumeHerre. OKCHIbI

yrnepona ( I 1) u (IV), ux coiictBa u npumenenne. KapOoHaTel: KamblKT, O/, TOTAIII, UX
3HA4YEHHE B IPUPOJIE U JKU3HU YEIIOBEKA.

Kpemnuuii. Ctpoenue aroma, KpUCTALINYECKUI KPEMHUM, €r0 CBOMCTBA M IPUMEHEHHE.

Oxcun kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CUIMKAThl. 3HaU€HHE COSTUHEHUI
KPEMHHMS B )KMBOM M HE)KUBOU Ipupoje. [IoHsATHE O CHIMKAaTHON MPOMBIIIIIEHHOCTH.
JemoncTpanuu. O6pa3iibpl raJJoreHOB — MPOCTHIX BelecTB. B3anMoeiicTBre rajJoreHoB ¢
HaTpHeM, ¢ allfOMUHUEM. BeITecHeHne X10poM OpoMa MM o/1a M3 pacTBOPOB WX cojiel. B3au-
MOJICHICTBHUE CEPBI C METaJNIaMH, BOJOPOJOM U KUCIOPOAOM. B3anMoneincTBue KOHIEHTPH-
POBAHHOM a30THOM KUCJIOTHI ¢ MebI0. [Toromnienne yriaemM pacTBOPEHHBIX BEIIECTB WU Ta-

30B. BoccTanoBnenue meau U3 ee okcuaa yriaem. O6pasisl IpUPOAHBIX COENMHEHHH XJlopa, ce-

pel, docdopa, ymepoma, kpemHus. OOpas3pl BaXHEUIIUX JJIS HAPOAHOTO  XO3SHCTBA
cynb(haToB,HUTPATOB, KapOOHATOB, pocharoB. OOpa3b cTEKIa, KEPAMUKH, [IEMEHTA.
JlaGoparopnbie onbIThl. 20. [Tonyyenue u pacno3naBanue Bogopoaa. 21. UccnenoBanue mo-
BEPXHOCTHOTO HaTsKEHUs BOAbL. 22. PacTBopeHue nepmMaHraHara Kajaus WIM MEAHOIO Kylopoca B
Boze. 23. 'mnparamus o6e3BoxkeHHOTO cyabdara meau (II). 24. M3roToBneHne THIICOBOTO OTIIEYaTKa.
25. O3HaKOMJIEHHUE C KOJUTIEKIIMEH OBITOBBIX (QUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEPATBLHON
BozbL. 27. KauecTBeHHas peakuus Ha raioreHua-uoHsbl. 28. [lomydyeHue u pacriozHaBaHHE KHCJIOPO/A.



29. Topenue cepbl Ha Bo3ayxe u B kucinopone. 30. CBoiicTBa pa30aBlIeHHON CepHOM KUCIOTHI. 31.
Nzyuenue cpoiictB ammuaka. 32. Pacro3naBanue coneil ammonwms. 33.CBoiicTBa pa30aBiICHHON
a30THOM KucCIOThl. 34. B3aumojeicTBUEe KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MeAbi0. 35.
I'openue docdopa Ha Bo3myxe u B kuciopoae. 36. PacrioznaBanue ¢ocdaror. 37. [openue yris B
kucnopose. 38. [lonydeHne yroibHON KHCIOTH U u3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB &
ruapokapoonarsl. 40. Pa3noxenue ruapokapbonara Harpus. 41. [TonyyeHne KpeMHEBOM KUCIIOTHI U
H3y4YCHHE €€ CBOMCTB.

IIpakTuyeckue padorspl. 2. PelieHne 3KkcrepuMeHTaIbHbIX 33/1a4 1o Teme «lloarpymnmna rano-
reHoB». 3. PelieHue skcriepuMeHTalbHBIX 3a7a4 1o Teme «lloarpymnmna kucinoponay. 4. [omyde-
HUe, cOOMpaHue U paclio3HaBaHKE ra3oB.

IIpeaMeTHBIE pe3yabTaThl 00y4YeHUs

VYvyamuiicst JOJIKEH ymems.

v/ HCHOJB30BATh IIPHU XapaKTEPUCTUKE METAJIOB ¥ MX COCIUHCHHM IMOHATHS: «HEMETAILIbI,
«TajJIOTE€HBI», «AJUTOTPOITHBIE BUIOU3MEHECHHUS», <OKECTKOCTh BOIBI», «BPEMEHHAs )KECTKOCTh
BOJIbI», IIOCTOSTHHASI )KECTKOCTh BOJIBI», «00IIIas )KECTKOCTh BOIBIY;

v/ J1aBaTh XapaKTCPUCTHUKY XUMUYECCKUX FIEMEHTOB-HEMETAIOB (BOAOPOIa, TAJIOTCHOB, KUC-

J0poza, cepsl, a3ota, hocdopa, yriepona, KpeMHU) [0 UX NoJjoxeHuto B [leproanyeckoit
cucreMe xumuueckux emenTos /1. V1. MenneneeBa (XuMHU4eCcKHil 3HaK, OPSAIKO BbI HO-
Mep, MEepUoz, TpyIIa, HOArPYIIa, OTHOCUTENIbHAS aTOMHAasi Macca, CTpOeHHE aToMa (3apsf
A1pa, YUCIIO IPOTOHOB U HEUTPOHOB B A€, OOLLEE YUCIIO MNIEKTPOHOB, PACIPEACICHHUE
3JIEKTPOHOB IO JIEKTPOHHBIM CJI0SIM), IIPOCTOE BELIECTBO, POpMysIa, Ha3BaHUE U THII
BBICIIIEr0 OKCHA ¥ THJIPOKCUIA, GOPMYIIa M XapaKTep JIETY4ero BOAOPOJHOTO COSANHEHNUA);

v/ Ha3bIBaTh COCAMHECHN HEMETAJIOB U COCTABJIATh UX (1)0pMy.]'II)I 110 Ha3BaHHIO,

v XapakTepu3oBaTh CTpPOCHHE, OoO0mue QU3NICCKUEe H XHUMHYECKHE CBOWCTBA IPOCTHIX
BEILECTBHEMETAIIIOB;

v\ 00BACHSITH 3aBUCHMOCTH CBOWMCTB (I/IJ'II/I MMpEeaACKa3bIBATH CBOﬁCTBa) XHUMHUYCCKHUX DJICMCHTOB-

HEMETAJIJIOB (paanyc, HEMETALTNYECKIE CBOMCTBA JIEMEHTOB, OKUCIUTEIHBHO-BOCCTAHO-
BUTEJIbHBIE CBOMCTBA DIIEMEHTOB) U 00Pa3yeMbIX UMH COSAMHEHUN (KUCIOTHO-OCHOBHBIE
CBOIICTBA BLICIINX OKCHJOB U TUAPOKCUIOB, JICTYUUX BOAOPOIHBIX COCI[I/IHGHI/H\/JI, OKHUCII U-
TeJIhHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA) OT MoNoxeHwus B [lepuoandeckoil cucreMe XuMHu-
yeckux anemMeHToB [[. . Meneneena;

v/ OIHKCHIBaTh OOMIHE XUMUYECKUE CBOMCTBA HEMETAIIIOB C TIOMOIIBIO €CTECTBEHHOTO (PyCCKO-

0 UJIHn pO}IHOFO) SI3bIKAa U A3bIKA XUMHU,

v/ COCTaBJIATH MOJICKYJISIPHBIC YPABHCHHS PEaKIIUi, XapaKTePU3YIOIINX XHMHUECKHE CBOMCTBA
HEMETAJUIOB U UX COEAUHEHHUM, a TAK)KE AIEKTPOHHbBIE YPABHEHUS IIPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHHUS; YPABHEHUS ANEKTPOJIUTUIECKON JUCCOIUAIIMU; MOJIEKYJISIPHBIE, IOJTHBIE U
COKpAILEHHbIE HOHHBIE YPABHEHUS PEAKLIUMI C yYaCTHEM DIIEKTPOJIMTOB;

v/ yCTaHaBIMBATh MPUYMHHO-CIICACTBEHHBIE CBSA3H MEXy CTPOSHHUEM aTOMa, XUMUYECKON CBSI3BIO,

TUIIOM KPUCTAJNIMYECKON PEIIeTKH HEMETAIIJIOB U UX COSANHEHUN, X 00IMMU PpU3n-
YECKMMU U XUMUYECKUMU CBOMCTBAMUY,

v/ onHchIBaTh XMMHUYECKHE CBOMCTBa BOAOPOJIA, TaJIOTEHOB, KUCIOPOJA, Cephl, a3oTa, (ocdopa,

rpaduTa, aamMasa, KpEMHHUS U UX COCAMHEHHH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POIHOTO)
SA3bIKA U A3bIKa XUMUU,

\/ OITMChIBATH CHOCO6BI YCTpaHCHUS KECTKOCTH BOAbI U BBINIOJIHATDH COOTBCTCTBYIOHIHﬁ UM XH-
MHYECKHI SKCTIEPUMEHT;

v/ BBHINOJHATH, HAOTIONATh U OMUCHIBATh XUMUYECKHIA SKCTIEPUMEHT 110 paCliO3HaBaHUIO HOHOB
BOJIOPOJIa M1 aMMOHHS, CYJIb(dar-, KapOoHaT-, CHIIMKar-, pocdar-, Xxaopua-, OpomMu-, Ho-



JU/1-NOHOB;
v/ 3KCHEepUMEHTAJIBHO HCCIE0BAaTh CBOMCTBA METANIOB U UX COCTUHEHUH, pelIaTh SKCIIepH-
MEHTaJIbHbIE 3a7a4k 110 Teme «Hemeransl»;

v/ OIHKCHIBaTh XUMHUYECKUH HKCIEPUMEHT C MOMOIIBI0 €CTECTBEH HOTO (PYCCKOTO WIJIM POJIHOTO)

sSI3bIKa U sA3bIKa XUMUU,

v oOpamarbcs ¢ 1ab0paTropHbIM 000PYIOBAHUEM M HATPEBATEIILHBIMU TIPUOOPAMHU B COOTBET-
CTBUHU C MPaBUJIAMH TEXHUKH 0€30IaCHOCTH; HAOIIONATh 32 CBOWCTBAMU HEMETAIIJIOB U UX CO-
€IUHEHUH U SIBICHUSMU, TPOUCXOASAIIUMU C HUMH;

v ACJIaTb BBIBOJEI I10 PE3yJIbTaTaM IIPOBEACHHOI'O SKCIICPUMECHTA.

v/ TIPOBOJUTPH PACYETHI [0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM PEaKIUi, MPOTEKAIOIIUX C
y4acTHEM HEMETAJUIOB U UX COSIUHEHUH.

MeTtanpenmeTHblie pe3yibTaTbl 00yUeHus!
Yyammuiics JOJKEH ymenbl

v OpraHU30BbIBATH yqe6Hoe BSaHMOﬂeﬁCTBHe B I'pyIiIe (pacnpenenﬂTL PO, JOroBapuBaTbCA

JPYT C IPYTOM U T. 11.);
v npeaBuaeTh (IPOTHO3UPOBATH) MOCICICTBUS KOJUICKTUBHBIX PEIICHUN;

v/ IIOHMMAaThb IMPUYMUHBI CBOCTO HCYCIICXAa U HAXOAUTH CIIOCOOBI BbIXOJa U3 3TOM CUTyalluu;

v B AUAJIore ¢ yauTeJjIeM YUYUTLCA BI)Ipa6aTI)IBaTI) KPUTCPHUH OLUCHKH U ONIPCACIIATL CTCIICHD

YCHICHIHOCTH BBITTIOJIHCHU CBOEM pa6OTBI u pa60TBI BCCX, UCXOOA U3 UMCIOIUXCA KPUTCPHUCB,
COBCPIICHCTBOBATH KPUTECPHUU OLICHKU M ITOJIb30BATHCA HMHU B XOJ€ OLICHKN U CaAMOOLICHKH

v/ oTcTamBarh CBOIO TOYKY 3pPEHUS, apTYMEHTHPYS €¢;
v/ TIOATBEpXJaTh apryMEHTHI (haKTaMu;
v/ KPHUTHYHO OTHOCHTHCS K CBOEMY MHEHHUIO;

v/ cIymarh JpyTHX, MBITAaThCS IPUHUMATH JPYTYIO TOYKY 3pEHHsI, OBITh TOTOBBIM M3MEHUTH
CBOIO TOUKY 3pPEHUS;

v/ cocraBiaTh pedepar mo onpenencHHoN hopMe;
v/ OCYHIECTBISTH KOCBEHHOE Pa3/IeIUTEIBHOE JI0KA3aTeIbCTBO;

v OIpeaAcCiiAThb, UCXOAA U3 y‘IC6HOI71 3aaa4u, HeO6X0,I[I/IMOCTB HCIIOJIb30BaHUA Ha6J'IIO)1€HI/I$I nIn

IKCIIEPUMEHTA.

TEMA 3. OBOBIIIEHUE 3HAHWH ITO XUMHUHU 3A KYPC OCHOBHOM HIKOJIBI

(4 gaca)

[Tepuognueckuii 3akoH u Ilepuonnueckas cucrema xumuyeckux emeHToB . M. Menne-
neeBa. OU3MUECKUN CMBICIT MTOPSAKOBOTO HOMEPA IEMEHTa, HOMEPOB TIEpHOa U TPYIIIHI. 3aKO0-
HOMEPHOCTHU U3MEHEHHUS CBOMCTB JIEMEHTOB M MX COEIMHEHUH B IEPUOJAX U IPYIIax B CBETE
MIPEICTABICHHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3Ha4eHue [leprogmdeckoro 3aKoHa.

Buabl XuMu4yeckux cBA3€H U TUIbI KPUCTAIIMYECKHUX PEIIETOK. B3auMOCBsI3b CTpoeHUs U
CBOMCTB BEIIECTB.

Krnaccudukanus XuMHUECKUX PEAKIIUH 10 pa3InYHBIM IPU3HAKaM (YUCIIO M COCTaB pearu-
PYIOIIMX U 00pa3yIOMIKUXCs BEMIECTB; HAIMYNE TpaHUIlbl pa3zena (a3; Terminoo d3hdexT; nzme-
HEHHE CTEIEHEW OKHUCIIEHUS aTOMOB; HCIIOJIb30BAHNUE KaTalnu3aropa; HalpaBieHUEe MPOTEKaHus).
CKOpOCTh XUMHYECKUX peaKIuii U (haKTOphI, BIUstomuUe Ha Hee. OOpaTUMOCTh XUMHUUYECKUX pe-
aKIUN ¥ CIOCOOBI CMEIEHUSI XUMUYECKOTO PABHOBECHS.

[IpocThie u cnokHbIE BelecTBa. MeTaibl 1 HEeMETAIUIbL. [ eHeTHYecKre psibl MeTajlia, HeMe-
Tajia u nepexoaHoro Meramia. OKCUABI U TUAPOKCHUIBI (OCHOBAHHUS, KHCIIOTHI, aM()OTepHBIE



ruapokcuibl), Conu, UX cocTaB, Kiaccu(pUKaUs U 00IIe XUMUIECKUE CBOMCTBA B CBETE
TEOPHH IEKTPOIUTUUECKON AUCCOLUAIIHH.

JIMYHOCTHBIE PE3YJIBTATbI OBYUYEHMUMA

VYyammuiics :

v’ 3Hamb U NOHUMAMb: OCHOBHBIE HCTOPHUUCCKHEC CO6I>ITI/I${, CBA3aHHBIC C PAa3BUTHUEM XHUMHH U

oO1iecTBa; TOCTHXKEHHUS B 001aCTH XUMHHU U KYIBTYpHBIE TPAAULIUU (B YaCTHOCTH, HAy4YHbIE
TPaIUIIMN) CBOEH CTpaHbl; OOIMIEMUPOBBIE TOCTHKEHUS B 00J1aCTH XUMHUW; OCHOBHBIC TTPHHIIUITBI U
MpaBWJIa OTHOILIEHUS K MPHUPOJE; OCHOBBI 3710pO BOro 00pasa KHU3HH U 3/10pOBbecOEperaronmx
TEXHOJIOTM; IpaBWiIa IOBEJICHHUS B YPE3BBIYAMHBIX CHUTYalMSX, CBS3aHHBIX C BO3IACHCTBUEM
Pa3IMYHBIX BEILECTB; OCHOBHBIC MpaBa M OOS3aHHOCTH TpaxkJaHWHA (B TOM YHCIE Y4allerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, MPOPECCUOHATBLHBIM U KU3HEHHBIM CAMOOIPEICICHHEM; COIIHAILHYIO
3HAYMMOCTH U COZepKaHHe MPOQeCcCHii, CBI3aHHBIX C XUMHUEIH;

v ucneimuléams: 9YBCTBO I'OpAOCTH 34 pOCCI/II‘/‘ICKYI-O XUMHYCCKYIO HAYKY U YBA)KCHHUC K UCTOPHUU

€€ pa3BUTHUS; YBaXKCHUE U IIPUHATUE JOCTHKEHUN XUMHUU B MUPE; JIFOOOBb K IPUPO/IE;

YBaKEHHE K OKPYXKAIOIIUM (y4aIllUMCsl, YUIUTENISIM, POIUTENSAM U JIp.) — YMETh CIYyLIaTh U
CIIBIILIATh MapTHEpA, IPU3HABATh IPABO KaXKJI0r0 Ha cOOCT BEHHOE MHEHUE, IPUHUMATh PELIEHUS C
Y4ETOM MO3ULUN BCEX YUYaCTHUKOB; YyBCTBO IPEKPACHOIO U 3CTETUYECKUX YYBCTB

Ha OCHOBE 3HAaKOMCTBA C MUPOM BEIIECTB U MX IPEBPALIECHUN; CAMOYBA)KEHHE W AMOLIMOHAIIBHO-
MIOJIOXKUTEJIBHOE OTHOILIEHHE K cebe;

v npusHasams: NEHHOCTH 37I0POBBS (CBOETO U JAPYTHX JIFOJICH ); HEOOXOIMMOCTh CAMOBBIPAYKCHHUS,
camopeanu3aluy, COUUaIbHOIO NPU3HAHNS;

v/ 0cosHasams: TOTOBHOCTH (MJI HETOTOBHOCTBH) K CAMOCTOSTEIHHBIM TOCTYIIKAM H JIEHCTBHUSM,

OTBCTCTBCHHOCTb 3a HUX PpPE3YJIbTATbl; TI'OTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) OTKPBITO BBIpaXXarb U
OTCTanBaTb CBOIO MO3UIHNIO U KPUTHUYHO OTHOCHUTHCA K CBOUM IMOCTYIIKAM;

v npoAeiAnb. 3KOJIOTMYCCKOEC CO3HAHUC, I[O6p0)KeJ'IaT€J'IBHOCTI>, JOBCPUC W BHUMATCIIBHOCTH K

JIFOJIIM, TOTOBHOCTh K COTPYIHHYECTBY U IpY’KO€, OKa3aHUIO MOMOIIM TeM, KTO B HEel HyXIaeTcs;
000OIIEHHBIH, YCTOMYMBBI M M30MpaTENbHBIA [MO3HABAaTEIbHBIM MHTEpPEC, WHULUATUBY U
M0003HATEBLHOCTh B U3YYEHUN MHpPa BEIIECTB U PEaKLUii; 11eJIeyCTPEMIEHHOCTh U

HacCTOWYMBOCTb B JOCTH)KEHUU 11€JIel, TOTOBHOCTb K IPEOA0ICHUIO TPYIHOCTEH; YOeKIeH-

HOCTb B BO3MOXXHOCTH TIO3HAaHHUSI NPUPOABI, HEOOXOAMMOCTH Pa3yMHOTO HCIOJIb30BAHUSA
JOCTHKEHUH HayKU U TEXHOJIOTUM Ui pa3BUTHUS OOIIECTBA;

v ymMemb: yCTaHABIHMBATH CBSI3b MEKIY LETHIO H3YUCHUSI XUMHUH H TEM, JIJISl 4ero OHa OCy-

1iecTBigeTcs (MOTUBAMU); BBIIOJIHATH KOPPUTHUPYIOILIYIO CAMOOIICHKY, 3aKJIF0YAIOIIYIOCS B
KOHTpOJIE 32 MPOLIECCOM U3YyYEHHS XMMUU U BHECEHUH HEOOXOAMMBIX KOPPEKTHBOB, COOT-
BETCTBYIOIIIMX 3TallaM U Coco0aM M3ydeHHUs Kypca XUMHUH; BBITOIHATh PETPOCIEKTUBHYIO
CaMOOLICHKY, 3aKJII0YAIOLIYIOCS B OLIEHKE IIPOLIECCa U PEe3yibTara U3y4yeHus Kypca XUMHUU OC-
HOBHOM IIKOJIbI, ITOJIBEICHUH UTOTOB HA OCHOBE COOTHECEHHSI LIEJIEH U PE3YIBTATOB; CTPO-
UTh )KU3HEHHBIE U TPOPECCHOHANBHBIE TUIAHBI C YY€TOM KOHKPETHBIX COIMAIbHO-
UCTOPUYECKHUX, OJTUTHUIECKUX U SKOHOMUYECKHX YCIIOBHIl; 0CO3HABATh COOCTBEHHBIE 1IEHHO-
CTH U COOTBETCTBUE X MPUHUMAEMBIM B KU3HU PELIEHUSIM; BECTH AUAJIOT HA OCHOBE PaBHO-
IIPaBHBIX OTHOILLIEHUI U B3aMMHOIO YBaKEHMSI; BBIAEISATh HDAaBCTBEHHBIN aCIEKT MOBEACHUS U
COOTHOCUTD MOCTYIKHU (CBOU U APYTUX JIFOAEH) U COOBITUS C MPUHATBIMU STHUECKUMH HOP-
MaMHy; B IIPEJENIax CBOUX BO3MOXKHOCTEN IPOTUBOAECUCTBOBATh JEHCTBUAM U BIUSHUAM,
MPEJCTABIIAIOIINM YIpo3y KU3HHU, 340POBBIO U 0€30M1aCHOCTH JINYHOCTH U OOILECTB.



KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHAJIA
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) axc | K HHE YpoKa | Jija0opaTopHbIe
a ONBITHI 3a
T)
b |
a
H
"
e
IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (3 4.)
JleMOHCTpanvoHH
BIil OIIBIT
«Ilonyuenue n
XapaKTepHbIE
CBOMCTBA
. OCHOBHOI'O U
XHUMHUYECKHUE CBOUCTBA
1-2. Xumnueckue N KHACJIOTHOTO
03.09. . KHCIIOT, OCHOBAaHUH, 3aganu
CBOICTBA OCHOBHBIX N OKCHIOB,
19 coJieid, okcu0B. THIIBI eB
1,2 | xmaccoB N OCHOBaHHUA U
07.09. XUMUYECKUX PEaKLIUM. TeTpaj
HEOPTaHUYECKUX . KHUCJIOTEHL,
19 9 Pabora ¢ Tabmunei N . U.
COEIMHEHMNIA. CBOICTBa CoJIeii»
PacTBOPUMOCTH.
(Ha mpumepe
OKCHJIOB Mardus u
cepsi (1V),
THJIPOKCH/IA
MAarHusi ¥ CEpHOM
KHUCJIOTHI).
3amanu
10.09 3. OKHuCIUTENBHO- YpaBHeHus o B
R 3 BOCCTaHOBUTCIIbHBIC ANEKTPOHHOTO OasiaHca
19 TeTpas
peaKkIuu. mist OBP. "

Tema 1. O0masi XapaKTepuCTHKA XUMHYECKHUX 3JIEMEHTOB M XMMHYEeCKHX

peaxkuuii. (124.)




1-2. Xapakrepucruka

Crpoenue aToma,
XapakTep CBOWCTB
MPOCTOTO BEIIECTBA;
CpaBHEHHE CBOWCTB
MIPOCTOTO BEIIECTBA CO
CBOWCTBaMH ITPOCTHIX
BEIIIECTB,
00pa3oBaHHBIX
COCE/IHUMH T10 TIEPHOY

JlaGopaTopHbIii
XUMHYECKOTO U MOJrpyIIe OLLLLT §1,
14.00. AJIeMEeHTa Ha 3J€MEHTaMu; COCTaB U . yop.
N «B3aumopericTBue
19 OCHOBaHUH €ro XapakKTep CBOMCTB 1(6);2.
4,5 IrpaHyl u
17.09. MOJIOKEHUS B BBICIINX OKCHJA U §1,
. MOPOIIIKA [IUHKA C
19 NePUOANYECKON THAPOKCHNIA SIEMEHTa; | o o yrp.
CHUCTEME DJIEMEHTOB | COCTaB JIETY4Ero . 1(a);5.
KHUCIIOTOI.
JI.1.MeHneneena. BOJOPOJIHOTO
coeIuHeHus (1
HeMmetaia). CBolicTBa
JNEKTPOJIUTOB B CBETE
MpeICTaBICHU 00
3JIEKTPOJIUTHUYECKON
JICCOLIMAIIIH BEIIECTB.
I'enernueckue psabl
MeTajia ¥ HeMeTaa.
3. Pemenue 3amay Ha
Pacuer 3amau gaHHoro §1,
21.09. BBIXO/I TTPOJTYKTa OT
6 TUMa 1o GopMyIiaM U C yop.
19 TEOPETUYECKHU
TTOMOIIIBIO TIPOTIOPITHH. 7,8.
BO3MOYKHOTO.
JleMOHCTpalOHH
24.09 [TonsATHE O IEPEXOAHBIX | BIM OIBIT §2,
o 3J€MEHTAaX. «Ilonyuenue u mp. 2.
19 4-5. AmdorepHbIe Y yrp
7,8 AMQOTEpHOCTD. CBOMCTBA §2,
28.09. COEIMHEHUSI. .
19 I'enetnueckuit psn THUIPOKCHIOB yIIp.
MEPEXOTHOTO IEMEHTA. | [MHKA U 3,4.

AJIFOMHUHHUA.




[Tepuoanueckuii 3aK0H,
epuoInyecKas
CUCTEMA DJIEMEHTOB U

6-7. [leppuoguveckuii | CTPOCHHE aToOMa. §3,
01.10. 3aKOH M 3HavyeHue yop. 1-
19 910 | TEPHOHHECKAS MePUONYECKOT0 3aKOHA 4,
05.10. " | cucTeMa XUMHUYECKHX | M TICPHOANYECKON §3,
19 anemenToB JI.1. CUCTEMBI DJIECMECHTOB. ymp. 5-
Menpeneena. [Ipenckazanue 8.
J.M.MenneneeBoiM
CBOMCTB Ir'eépMaHus,
CKaHUS ¥ TajuTusl.
CocTaB 3eMHO KOPBI.
08.10 8. Xumuueckas XD B opranusme §4,
19' ' 11 | opranuszanms yenoseka. [lonstue o ymp. 1-
TIPUPO/IBI. (dhepMeHTax, BATAMUHAX, 6.
TOpPMOHaX.
JlaGopaTopHbie
[TonsTHe 0 ckopocTH
N OTIBITHI
XUMHUYECKON peaKIIiH. .
«B3aumoseiictBue
Envnuiel namepenust
IMHKA, MarHUS,
CKOPOCTH XUMHUYECKUX .
. &KeJe3a ¢ COSTHOM
peakuuii. CKOpocTh .
KHCIIOTOW,
TOMOTEHHBIX U N
«B3aumonetictBue
TeTePOTreHHBIX .
pacTBopa cepHOi
9. CxopocTb IIPOLIECCOB.
. KHUCJIOTHI C
XUMHYECKHMX PEeaKIuil. | 3aBUCHUMOCTh CKOPOCTHU §5,
12.10. 12 | @akTOpHI, BIUSIOIIIE €aKIUU OT TUIOIAIN pacTBopamu mp. 2
19 PP, p THOCYJIb(aTa Y p:
Ha CKOpPOCTb MTOBEPXHOCTHU . 5;
. HATpUS Pa3IHIHON
XUMHUYECKON PEeaKIMH. | COMPUKOCHOBEHUS
€arupyromnx BeIIecTB KOHICHTPATHI,
p > | «BzanmogelicTBue
OT TIPUPOIBI .
eATHPYIOMIHX BEILIECTS CEpHOMN KHCIIOTHI C
p pyIo > | HIMHKOM U
KOHIIEHTPAILIUU
€arupyromnx BeIIeCcTB THOCYTL(ATOM
?3a1<01—rl, yﬂ}:ﬁCTB IIUX HaTpHA TpH
o pasHou

Macc), TeMIepaTypshl.

TeMITEpaType».




JlaGopaTopHbIie
OTIBITHI

«Paznoxenue
MepoKcuIa
BOJIOpOJia B
[TonsTHe o Katanmse, MIPUCYTCTBUU
KaTaau3aropax u JTMOKCHIa
15.10. 10. Katanus u uHruouropax. [lonsarue | Mmapranmay, §6,
13 0 ¢epMeHTaxX Kak «["openue caxapa yIp.
19 KaTaJIu3aTophl.
OMOJIOTHYECKUX B IIPUCYTCTBUU 1,3,4,5.
KaTajau3aTopax JTMOKCHIa
OCJIKOBOU MPUPO/IBI. Maprasiia,
«["openue caxapa
B IIPUCYTCTBUU
CBEXKEro
CUTapETHOTO
neria.
11. O606meHuE N 3anamm
19.10. Brinonnenue eB
14 | cuctemaTusanus o
19 3HaHu# 1o teme 1. YHPAKHCHHH, Te;paﬂ
22.10. 15 12. KonrponbHas padota Nel o teme: «O011ast XapakTepUCTHKA XUMHUYECKUX
19 DJIEMEHTOB ¥l XUMUYECKUX PEAKITHII.
Tema 2. Metasibl. (19 4.)
XapakTepucTuka
TMTOJIOKCHUS METAJIIOB B
1. ITonoxxenue MIEPUOINYECKON
METaJIOB B cucteme. CtpoeHue
MePUOANIECKON aTOMOB METAIIJIOB.
CHCTEME DJIEMEHTOB Merammueckue Komrekmus
26.10.
19 16 | A.1. Menneneesa u KPUCTAJUTMYECKUE o0pasioB §7,8,9.
0COOEHHOCTH PEIIEeTKH. METaJIOB.
CTpOEHHS MX aTOMOB. | Meramnudeckas
®uU3NYECKUE CBOMCTBA | XUMUYECKAs CBS3b.
METAJIOB. du3nyecKue CBOKCTBA
METAJIJIOB - TIPOCTBIX
BEILIECTB.
XapakTepucTuKa
05.11. CILJIaBOB, UX CBOMCTBA Komneknus 310,
17 | 2. CnnaBsl. . ’ KOHCIIE
19 Ba)KHEHIIIME CIUTaBhl U | CILIABOB. T

HUX 3HAYCHUC.




JleMOHCTpanoHH

BIC OIIBITHI §11
Camopoanble Metaiuibl | «B3aumoneiictue (o
Y OCHOBHbIE METAJIJIOB C KOHIIA),
09.11. COEIMHEHUS METAJUIOB B | HEMETAJLIaMU U ymp.1-
19 18,1 | 3-4. Xumuueckue npupoje. Baxuelimue | Bogon», 4,
12.11. 9 | cBOMCTBa METAJLIOB. pynsl. IonsTue o «B3anmopeiicteue | § 11
19 METaJUTypPTHH, THPO-, METaJlIOB C (mo
TUAPO- , pacTBopamu KOHIIa),
ANEKTPOMETAJUTYPrUsl. | KUCJIOT U coJlel», | ymp.5-
«I"openue Hatpus, 7.
MarHusl, Keje3a.
€MOHCTpPAIMOHH
XapakTepucTrka ’HU patt
5. Merasibl B e/ OYHO3EMEEHBIX bl  ONBIT
16.11. pUpoIE, O0IIHe «BoccranoBnenne | § 12,
20 METAIJIOB, aHAJIOTUYHAA
19 CHOCOOBI UX METaJUIOB yriaeMm, | ymp. 4.
XapaKTePUCTHKE
MOJTyYEHUSI. BOJIOPOJIOM).
HIETIOYHBIX METAJUIOB.
Komnekuus pyza.
JlaGoparopHble
OTIBITHI TTO
Koppo3swust MmeTamios. § 13,
19.11. 6. OO6miee moHSTHE O KOppO3UH
21 Crnoco0bl 3alUThI ymp.
19 KOPPO3UH METAIIOB. METaJJIOB U
METaJUIOB OT KOPPO3HH. 34.
3alIUTe METAJUIOB
OT KOPPO3HH.
JemoHcTpanus
CpaBHuTENbHAS o0pa3uoB
XapaKTePUCTHKA HIETTOYHBIX
IETIOYHBIX METAJUIOB METaJUIOB, UX
COTJIACHO TUIAHY: B3aMMOJICHCTBHSA C
CTPOEHHUE aTOMOB; BOJIOM
7. Obmaz mgnquLIe MeTaJ'IJ,'H)I KI/IIc[JIO’ 0JIOM
23.11. XapaKTepUCTHKA POZOM, § 14,
22 . MIPOCTHIE BEUIECTBA, UX | HEMETaJIaMH.
19 JJIEMEHTOB TJIABHON ymp. 1.
¢busnyeckue u JleMoHCTpauus

noArpynmsl | rpynmsl.

XHMHYECKHE CBOMCTBA;
KHUCJIOPOJIHbIE
COEIMHEHMUS IIEJIOYHBIX
METaJIJIOB, KX
pPacTBOPUMOCTH B BOJIE.

00pasmoB OKCHIOB
Y THJIPOKCHJIOB
ICJIOYHBIX
METaJJIOB, UX
PacTBOPUMOCTH B
BOJIE.




Baxueiiniue
COEIMHEHUS LMIEIOYHBIX

JleMoHCTpaloHH
BIW OTIBIT

METAJIJIOB: IIEI0YH, «Pacmno3naBanue § 14,
cou (XJI0puI, coneit Na" u K" o | ymp.
KapOoHat OKpacke 2,4,5;
26.11. 8. Coenuuenuns P ’ P N
23 rUpoKapOOHAT HATPUS | INITAMEHU. ynp.3
19 [IEJTOYHBIX METAJLIOB.
u ap.). [lonstue o O06pa3sib (o
KAJTMAHBIX YIOOPCHUSIX. | IPUPOTHBIX JKelral
[Ipupoansie COCIMHEHMI HI0).
COEIMHEHNS MIEJIOYHBIX | IIEJIOYHBIX
METAJIOB. METAJLJIOB.
JemoHcTparus
o0pas1oB
HIEJIOYHO3EMEILH
BIX METAJIOB, X
B3aUMOJEUCTBUS C
XapakTepucTuka KHUCIIOPOAOM, C
9. O6mas .
LIEJIOYHO3EMEILHBIX BOJIOH, § 15,
30.11. XapaKTepUCTHKA
24 N METAJIIOB, aHAJIOTHYHAs | HEMETaIaMH. ymp.3-
19 3JIEMEHTOB I'JIaBHOU
XapaKTEPUCTUKE JlemoHCTpanus 4,
noarpynmnst |l rpynms.
IIEJIOYHBIX METAJIIOB. 00pas3IoB OKCHJIOB
U TUJPOKCHUIOB
STHUX DJIEMEHTOB,
AX
PacTBOPUMOCTH B
BOJIE.
Baxneinmue
COEIMHEHUS JlemoHcTpanus
IEJIOYHO3EMEILHBIX o0pasioB
METAJIJIOB U, B TIEPBYIO | IPUPOTHBIX
ouepeb, KaabIlUs: COEIMHEHNH
10. Coenunenus pelb, 1 a1
03.12. OKCHU/JIbI, THAPOKCUBI, | KaJIbIUA. § 15,
19 25 | WEIIOHHO3EMENBHBIX coiu (kapOoHaT JleMOHCTpaIMoOHH 5
METAJLJIOB. P o p yup-2-
KaJbLHA U €T0 BIH OIIBIT
pa3HOBUIHOCTH, HUTpAT | «CBOMCTBA
u ¢ocdat Kanbuus u HeramieHou
Ip.), UX CBOMCTBA U W3BECTI.

3HA4YCHUC.




JleMoHCTpaloHH
bI€ OIIBITHI

«B3anMoelicTBue
ATIOMUHHS €
CtpoeHue aToma, pacTBopamu
¢busnueckue u KHUCJIOT, COJIeH U
07.12 11. Anromunuii, ero XAMUYECKHE CBOMCTBA | LIENIOUEH», § 16,
19' ' 26 | pusnueckue u IIOMUHHUS - TpocToro | «MexaHudeckas ymp. 1-
XUMHYECKHE CBOMCTBA. | BemlecTBa. [IpuMeHenue | mpoYHOCTh 4,
QITIOMUHHUS HA OCHOBE OKCHJTHOM TUICHKHU
€ro CBOWCTB. ATIOMUHUS.
Komnekuus
U3IEJINN U3
ATIOMUHHUS U €TO
CILIaBOB.
JlaGopaTopHbie
OTIBITHI
«lTonyuenune
AmpoTepHOCTb OKCHIA 1
THAPOKCH]IA
Y THUJIPOKCUJIA
AIIFOMUHUS U €r0 § 16,
10.12. 12. Coenunenus anmroMunus. [ muHO3eM 1
27 am(pOoTepHOCTb», | YyIp. 5-
19 AITIOMUHMUSL. €ro Moau(UKaIINH.
«O3HaKOMJIEHUE C 7.
PacnpocTpaneHHOCTH
oOpazmamu
QATIOMHUHUS B IPUPOJIE.
MPUPOTHBIX
COEIMHEHMI
ATIOMUHUS.
JleMoHCcTpanoHH
BIC OIIBITHI
OcoGennoctu ctpoeHus | «'opeHue xenesa
AJIEKTPOHHBIX 000JIOUEK | B KUCIOPOE U
aTOMOB 3JIEMEHTOB XJI0pE»,
MoOOYHBIX MOATpYyNM Ha | «B3anmoselicTBre
14.12 13. XKeneso, ero IIpUMeEpE KeJe3a. xKenesa ¢ §17
19' ' 28 | pusnueckue u CreneHu OKUCIIEHUS pacTBopamu 0 é’l
XUMUYECKHE CBOMCTBA. |’Kelie3a B COCIMHEHUSIX. | KUCIIOT U COJIe», yup- &
du3nyecKue u «OTHO1IIEHNE
XUMHUYECKHUE CBOMCTBA | )KeJe3a K
kKeses3a - MPOCTOro KOHIICHTPUPOBAHH

BCIICCTBA.

BIM BEILIECTBAM.
OO6pa31ibl CTIaBOB
xKenesa.




XapakTepucTuka

JleMOHCTpanoHH
BII OIIBIT

XMMHYECKHUX CBOMCTB «Tomyuenue u
OKCHJIOB U THJIPOKCHUJIOB | CBOMCTBA §17
17.12. 29 14. T'enernueckue xene3a. Baxxueiimue THAPOKCHUJIOB ’
19 psnel Fe 2" u Fed*, comu xene3a (1) u (1) | xenesza (1) u }éng
XJIOPU/IBI, CYIb(aTHI. (Hy», "
KauectBennsie peakiuu | «KayecTBeHHbBIE
Ha Fe?" u Fe’*. peaxnuu Ha Fe 2 u
Fe 3" ».
2112, 15. PGHIGHI/I? 3aga4 1 | PemieHue pacueTHbIX Ba();[iHH
30 | ympakHEeHHUU Mo TeMe | 3a/1ad, LernoYeK
19 TeTpa
« MeTanisi». MPEBPAILICHUS. u
16. O(ivo6meHHe Sanann
2412, 3HAHHH 10 TeMe B
19 31 | «MeTanmiabi». TeTpan
[ToaroroBka k
KOHTPOJIbHOH padore. -
28.12.
19 32 | 17. KontponpHas padota Ne2 o teme «MeTaib».
18. IT\p Nel Crp.12
33 «[lonyuyenue u 5-127,
CBOMCTBA COCAUHEHUN yueOHHU
METAJIJIOBY. K.
19. I\p Ne2 «Pemienue Crp.12
g4 | PKCTIEPHMEHTATBHBIX 7-128,
3a/1a4 1Mo TeMe « yueOHU
Mertanabimy. K.

Tema 3. Hemerayibl. (304.)




[Tonoxenue
HEMETAJIJIOB B
MIEPUOINYECKOMN
CUCTEME XMMHUYECKHUX
3JIEMEHTOB
J.M.Menneneena,
0COOEHHOCTH CTPOCHHS

Tabmuma «Psn
AJIEKTPOOTPHIIATEI
BHOCTHY, MOJICITN
aTOMHBIX (Ha

npuMepe
UX aTOMOB. .
Moau UKL
DIEKTPOOTPULIATETEHOC
yriepoja, ajiMasa
Th KaK Mepa
1. O6uas u rpaduTa) u § 18,
HEMETAJUTMYHOCTH, P
35 | xapakTepucTHKa MOJIEKYJISIPHBIX yop. 1-
ANEKTPOOTPHUIIATENEHOC
HEMETAJIIOB. (ma mpumepe 4,
ti. Kpucrammueckoe
030HA U
CTpOCHHE HEMETAJLIOB -
KHCIIOPOJIA)
MIPOCTHIX BEIICCTB.
KPUCTAIITMYECKHUX
Annorponusi. O30H.
pEIIEeTOK.
CocraB Bo3ayxa.
. JleMOHCTpalnoOHH
du3nyeckue cBONWCTBA .
b1t onbIT «CocTaB
HEMETAJUIOB. BOAYXAY
OTHOCHUTENBHOCTh yxa.
MOHATUI «METAJUI» U
«HEMEeTa».
JIBOWICTBEHHOE
MOJIOKEHUE BoJopoaa B | JleMoHcTpanmoHH
IICXD. ®usnyeckue, BII OIBIT « § 19,
36 | 2. Bomopon. XUMHUYECKHE cBOMCTBa, |Ilomydenue u ymp. 2-
MoJTy4eHue, coOupaHue, | pacro3HaBaHue 4,
pacro3HaBaHue BOJOPOJIAY.
BOJOpPOJA.
JlaGoparopHbIit
CrpoeHue MoJIEKYJIb OTIBIT
BOBI. BosopoaHas «PactBOpeHME § 20,
37 | 3. Bona. CBA3b. AHOMAaJIbHBIE repMaHraHaTa ymp. 1-
CBOMCTBA BOJIBI. KISl WJTHA S.
I'maponus. MEJIHOr0o
KyIiopoca B BOJIE».
JlaGopaTopHsble
KpyroBopot BojibI B OTIBITHI
npupojie. Bogoounctka. | «O3HakOMIIEHHE € §21
38 4. Bona B )u3HH BoiTOBBIE QUIBTPHL. COCTaBOM 0 i
YeJI0BEeKa. MunepanbHas 1 MHHEPATbHBIX M g

,Z[I/ICTI/IJ'IJII/IpOBaHHaSI
BOJIA.

BOJ. 3HAKOMCTBO
¢ OBITOBBIMU
¢bunbTpaMm».




CrpoeHue aToMOB JemoHcTpanus
raJIOreHOB, UX CTENEeHH | 00pa3IoB
okucnenus. CTpoeHue | rajJoreHos -
MOJIEKYJI TAJIOT'€HOB. IPOCTHIX BEIIECTB.
["anorensl - mpocTbie JleMoHCTpainoHH
BEIIECTBA. bI€ OIBITHI
5. O6mras 3aKOHOMEPHOCTHU «B3aumonetictue | § 22,
39 | xapakTepHucTHUKa W3MEHEHHUS UX TaJIOT€HOB C ymp. 4-
TaJIOreHOB. (bU3UIECKUX U HaTpHEM, 5.
XUMHYECKHUX CBOWCTB B | ATFOMUHUEM),
3aBHUCHUMOCTH OT «BoiTecHeHue
MOPSITKOBOTO HOMEpa XJIOpOM Opoma
aneMeHTta. Kpatkue WY Hoja u3
CBEJICHUS O XJIOpE, pacTBOPOB HX
Opome, fione u prope. | comeitn.
JemoHncTpanus
XJ0poBOIOPOI U o0pas1oB
COJISIHAsI KUCTIOTA. MPUPOTHBIX 23
40 6. Cocpnenms Xnopuasl, uX XgopHHOB i i
rajoreHoB. PHIbL, PHOB, yup-
MIPUMCHCHHE B Ka4ueCTBEHHOU 5
HapOJHOM XO3SIIICTBE. | peakluu Ha
TaJIOTeHUJIBI.
[Tonydyenue ranoreHoB
7. Ilonyuenne yi
31EKTPOJIN30M
raJloreHoB. § 24,
41 pacruiaBoB U pacTBOPOB
buonoruueckas posb. . ymp. 4.
couieid. buonoruueckoe
IIpumeHeHue.
3HAYE€HHE TraJOTEeHOB.
Pemenne pacueTHbIx 3ananu
8. Pemenne 3amau u
. 3a/1a4, HEernoyeK eB
42 | yIpaXHEHUH 10 TEME [PeBPAIIEHES TeTpan
«["amoreHb». PeBp - P
KoHTponb 3HaHMIA. 178
JleMOHCTpanvioHH
[IpousBoacTBO cTEKNa, o
dapdopa, nemenra, ux bI OTIBIT 325,
43 | 9. Kucnopog. pQopa, ’ «ITonyuenue u ymp.
MIPUMCHCHHE B
pacro3HaBaHue 6,8.

HapOJHOM XO035MCTBE

KHCIIOPOJIay.




CtpoeHue aToMa Cepbl.

€MOHCTPAIIOHH
Amnnotponus. A pall
. bI€ OIIBITHI
dusnueckue cBoiicTBa
N «Ilonyuenue
POMOUYECKOM CepBHl. .
TUTACTUYECKOM
10. Cepa, ee XapakTepucTruKa ceDLD § 26,
44 | pusnueckue u XUMHUYECKHUX CBOMCTB prD, N ymp.
. «B3anmopericTBue
XUMHYECKHE CBOWCTBA. | CEPHI B CBETE ceDbL © 3,4.
MpEICTaBICHUIA 00 p
MeTaJllaMH,
OKHCITUTEIIHHO-
BOJIOPOJIOM U
BOCCTAHOBUTEJIBHBIX
KHCJIOPOJIOM.
peaKIHsIX.
Haxoxnenue B
MpUpoJIe, TPUMEHEHUE 27
11. CepoBomopon u PHpOZE, Tp i § 27,
45 BOCCTAHOBUTEJIbHBIC ynp.1,7
CYTb(HIBL. o
CBOICTBa 8.
CEepOBOAOPO/IA.
JleMOHCTpaIoHH
BIC OTIBITHI
«Tonyuenue
okcuma cepsl (1V)
[Tonmy4yeHue u cBOMCTBAa | FTOPEHUEM CEPBI U
okcuoB cepsl (1V) u B3aMMO/ICHCTBHEM
(V1) xaKx KHCTOTHBIX MEJIH C
OKCH/JIOB. KOHIICHTPUPOBAHH 27
12. Oxcupsi cepsi (1V) g OHICHTPHP 321,
46 u (V1) XapakTepucTUKa OM CCpHOM ymp.
' peaKIuu OKUCIICHUS KHCIIOTOMY, 2,6.
okcuma cepsl (1V), «B3aumoseiicTBre
YCIIOBHSI CMEIICHUS okcuna cepsl (1V)
paBHOBECHSI BIIPABO. C BOJIOH U
HIETIOYBIO»,
«O0eciBeyrBaHMe

KPacoK OKCHJIOM
cepsl (IV)».




JleMoHCTpaloHH
bI€ OIIBITHI

«PazbaBnenue
XapakTepucTuKa
. KOHIIEHTPUPOBAHH
COCTaBa M CBOICTB . .
. oif cepHOU
CEpHOIl KUCIIOTHI B .
. KHCIIOTHI BOJIOW,
CBETE MPEACTABICHUI 9
. | «CBoiicTBa
00 3JIEKTPOIUTHUECKON .
pazbaBiIcHHON
JUCCOIUAITUY U .
cepHoit
OKHUCJIUTEIBHO-
KHUCJIOTBI, § 27,
13. CepHast KHUCTIOTa M | BOCCTAHOBUTEIIBHBIX
47 «KauecTBeHHas yop.
€e COJIN. peakuusix. CpaBHeHHE
. peakius Ha 3.4.
CBOIICTB
. Cynb(aT-uon»,
KOHIICHTPUPOBAHHON U .
N . | «B3aumoneiicTBue
pa30aBiIeHHOMN CepHO
.. | KOHIEHTPUPOBAHH
kuciotTel. Conu cepHo | .
ol cepHO
KucIoThl. Ux
KHUCTIOTHI C
MIPUMCHCHHE B
. MEIBIO»,
HapOJHOM XO3sIiCTBe.
JIEMOHCTpPALIUS
o0pasioB
cynb(haToB.
14. Pemenue 3amay u Pemenue pacueTHbIx 3amanu
48 yIpaXHEHHH 10 TeMe | 3a7ad4, [emo4YeK €eB
«Cepau ee MIpEBpAIICHHS. TeTpa
COCTUHEHUS. KouTpomnb 3HaHMiA. .
Crpoenue aToMa a3oTa.
CtpoeHne MoJIeKyIIbl
azora. duznueckue u
. JemoHcTpanys
XUMHYECKHE CBOIICTBA N § 28,
15. A3or u ero KOpHel 0000BbIX
49 o as3oTa B CBETE . yIp.
CBOIICTBA. . pacTeHwii ¢
MIpeICTaBICHU 00 1,2.
KJTyO€HbKaMH.
OKHCITUTEHHO-
BOCCTaHOBUTEIHHBIX
peaKIusX.
CtpoeHure MOJIEKYIIbI JleMOHCTpalnoHH
amMmuaka. ®u3udeckre | bIe OMBITHI
CBOiicTBa, monyuenue, | «llomyueHue,
coOupanue, coOupaHue u
pacro3HaBaHue pacrno3HaBaHHe § 29
50 16. AMMHaK u ero aMMUaKa. aMMUaKa, 0 i
CBOICTBA. BoccranoBurtenbHbIe «PactBopenue M $
CBOWCTBa aMMHUaKa. aMMHaKa B BOJIEY, '
O6pa3zoBanue noHa «B3anMoelicTBue
aMMOHHS T10 IOHOPHO- | aMMHaKa ¢
aKLENITOPHOMY XJIOPOBOJOPOJIOM»

MEXAHU3MY.




JlaboparopHbie
OITBITBI

Conu aMmMoHUS: cocTaB, | «KadecTBeHHAs
MOJIy4eHUeE, peaxuus Ha MOH § 30
¢busnueckue u aAMMOHHSY, ’
51 | 17.Conu aMMOHHUS. . yop.
XUMHUYecKHe cBoiicTBa, | «[lomyuenue 14
IIPUMEHEHHUE B COJIE aMMOHUSY, T
HapOJHOM XO3siicTBe. | « XuMHUUecKas
BO3TOHKA XJIOpHUIa
aMMOHUS.
CocraB U XUMHUYECKHE
CBOMCTBA a30THOMU
KHCJIOTHI KaK Hemoncrpammons | § 31,
ANEKTPOJIUTA. BI€ OTIBITHI (mo
Ocobennoctu «XUMUYECKUE paznen
OKHUCJIUTEIbHBIX CBOICTBA a30THOM a
CBOICTB KHCJIOTHI KaK «Comu
18. A3oTHas KuclIoTa U .
52 . KOHIEHTPUPOBAHHOMN ANEKTPOIIUTAY, a30THO
ee CBOMCTBA. N .
KHUCJIOTHI: €€ «B3anmoeiicTBre i
B3aMMO/ICIICTBHE C KOHIICHTPUPOBAHH | KUCJIOT
Menpro. [lonyuenne 011 a30THOU BI»),
a30THOW KUCJIOTHI U3 KHUCJIOTHI C ymp. 1-
a30Ta ¥ aMMHaKa. MEJIBIOY. 3.
IIpuMeHeHue ee B
HapOJIHOM XO35IHCTBE.
JlaGoparopHble
OTIBITHI
«3HaKOMCTBO C
Hutpatbl 1 HUTPUTHI,
. oOpa3amu
WX CBOWCTBA
HUTPATOB U
(paznoxeHue npu
HUTPUTOB,
HarpeBaHun), .
KOJUIEKIIHEH § 31,
. MIPUMEHEHUE B
19. Conu a3otHCcTOM U . A30THBIX (mo
. HapOHOM XO3SIICTBE. .
53 | a30THO¥ KHCIIOT. MpoGenma yIOOpEHHIN, KOHIIA),
A3OTHBIE yIOOpEHUSI. p «KauecTBeHnHoe ymp.5,
MTOBBIIIICHHOTO
oOHapyXeHHe 6, 7.

CoAEpKaHUsL HUTPATOB
nu HI/ITpI/ITOB B
CEIbCKOX 03I CTBEHHOM
MPOAYKIUH.

HUTpAT- U HUTPUT-
HOHOB (B TOM
YHUCJIE U B
CENBbCKOXO35MCTBE
HHOM
MIPOTYKIIHH )».




§ 32,

(1o
paszzen
Crpoenue aToma. JleMOHCTpanoHH a
AJnoTpomnusi. bIH OTIBIT «Kucn
CpaBHenue coiictB 1 | «Ilomyuenue OpOaH
54 | 20. ®ocdop. pUMEHEHHe KpacHoro | 6emoro docdopa bIC
u 6enoro ¢ocdopa. 13 KPacHOTO, COeTuH
XUMUYEeCKHE CBOWCTBA | BOCIUIAMEHEHHUE CHUS
docdopa. oemoro gochopar». | ocho
pa»),
ymp. 1-
3.
JleMOHCTpalnoHH
BIN OIIBIT
«Tonyuenne
okcuaa ocdopa
(V) ropenuem, ero
pacTBOpeHUE B
BOJIEY;
nabopaTopHble
Oxcup pocdopa (V) u | ombitel «CBoOiCTBA
oprodochopHas dbochopnoii §32,
kucnora. Conu KHUCTIOTHI KaK (mo
21. CoemuHeHMs .
55 dbocdopa oprodochopHoit JNEKTPOJIUTAN, KOHIIA),
' kucnotel. docdop B «KauecTBenHnas ymp. 4-
npupojie. PochopHbie | peakius Ha 6.

y1o0peHusl.

docdar-nony,
«3HaKOMCTBO C
oOpa3amu
TIPUPOTHBIX
COEIMHEHHI
dbocdhopa u
KOJUIEKIMEH
(dbocdopHbIX
yI100peHuit».




Monenu

KPUCTALTUIIECKIX
pEILIeTOK anMasa u
rpadura.

Crpoenue atoma pag
JleMoHCTpaloHH
yriaepojaa. AjioTpomnus,
o .. | BIE OTIBITHI
cBOMCTBa MOAU(DUKALIUI
«AJICOpOIIOHHBIE
yriepoja - anMasa u N
CBOICTBa
rpaduTa, ux
AKTUBUPOBAHHOTO § 33,
MIPUMEHEHHUE.
56 |22.Yruepon. . yIJIs: TIOTJIOIIEHUE |  YIIp.
AmMop¢HbIit yriepon:
. | AM 1,5,8.
KOKC, Caka, IPEBECHBIM
PacTBOPEHHBIX
yroiyb. AfcopOuus u ee
WM Ta3000pa3HbIX
MIPAKTUIECKOE
BEIIICCTBY,
3HaueHue. XUMHUUYECKUe
. «["openue yrius B
CBOWCTBa yTJepo/a.
KHCIIOPOJIE»,
«BoccraHnosienue
MEJIM U3 €€ OKCUA
yTIIeM».
CtpoeHue MomneKkyn JlaboparopHbrit
okcuoB yriepoaa (I1) u | ombir § 34,
(V). ®usuueckue u «[Tomyuenue, Ctp.24
23. Oxcuibl yriiepoja N
57 (1) 1 (IV) XUMHYECKHE CBOIMCTBA, |cCOOMpaHue U 2-244,
MOJIy4eHue U pacro3HaBaHue ymp. 1-
MPUMEHEHHUE OKCUIOB | YTIIEKHUCIIOTO 4.
yriepoaa (1) u (1V). razay.
. JlaboparopHbie
Baxkneiimme kapOoHaThI patop
Y TUJIPOKapOOHATHI: OTIBITEI
pokap «3HAKOMCTBO ¢
KaJIbIUT, CO/A, TIOTAII, .
KOJIICKITHEH
WX 3HAYCHUE U
KapOOHATOBY, § 34,
. MIPUMEHCHHE.
24. Conu yrojapHOM «KauecTBeHHnas (mo
Pacno3znaBanue
58 | kucaorsl XKecTkocTh peakius Ha KOHIIA),
kapOoHnatos. [lepexon
BOJIBI. KapOOHaT-MOH, ymp. 5-
KapOOHATOB B
«Ilepexon 7.
TUIPOKapOOHATHI U
KapOoHaTa
obpartHo. )KecTkocTh
KaJbIUs B
BOJIBI U METOJIBI €€
rupokapOoOHar u

yCTpaHEHHMSL.

oOpaTHO».




§ 35,

. (mo
JlaGopaTopHbIit
Crpoenune aToMa paszznen
OTIBIT
KpEeMHUSsI, CPaBHEHHUE a
o «3HaKOMCTBO C
. €ro CBOMCTB CO . «IIpum
59 | 25. Kpemuuii. . KOJUIEKIIUEH
CBOMCTBaMH yriepoja. CHEeHHE
MPUPOTHBIX
IIpuponHbie N KpEMH
COEIMHEHU N
COETUHEHUS] KPEMHHUS. us»),
KPEMHHUSD».
ymp. 1-
4,
JlaGopaTopHbIii
OTIBIT §35
[IpousBoncTBO cTekia, | «3HAKOMCTBO C (IIO’
60 26. CwnkatHas dapdopa, meMeHTa, BX | KOJUICKITHEH KoH11a)
MPOMBIIIIEHHOCTb. MIPUMEHEHUE B U3 U3 00 6111’
HapOJTHOM XO3SHCTBE ctekna, hapdopa, CHIL
KEpaMUKH, ’
[IEMEHTAa.
Pemenue 3amau u
3anaHu
27. O6001meHme BBITIOJTHEHUE o B
61 |3HaHuii Mo Teme YIPaXHEHU,
TETpaj
«Hemertamibi» MOJITOTOBKA K "
KOHTPOJILHOM paboTe. '
62 | 28. KonTtposbHas paboTta Ne3 no Teme «Hemeramibi».
29. TT\p Ne3 «Pemienue Ctp.25
63 AKCIIEPUMEHTAIIbHBIX 9-262,
3a/1a4 110 TEME « yueOHU
Hemeranmsim». K.
30. IT\p Ned
Crp.26
«Tonyuenne, 2-265
64 | coOupanue u '
y4aeOHH
pacrio3HaBaHUe <
ra3oBy. '

Tema 4. O0001mIeHNe 3HAHUI 10 XMMHH 32 KyPC OCHOBHO# HIKOJIbI (24.)




65

1. TICXD. CtpoeHue
atoma. CTeneHpb
OKHCIICHHSI.
Knaccudukanus

XUMHNYCCKHUX peaKuHﬁ.

TOI.

§ 36,
Tect
Ha
cTp.27

§ 37,
Tect
Ha
cTp.27

§ 38,
Tect
Ha
cTp.28

§ 39,
Tect
Ha
cTp.28

66

2. OBP. XuMmnueckue
CBOMCTBa
HEOPraHUYECKUX
BelecTB. Pelienue
pacyeTHBIX 3a/1a4.

§ 40,
Tect
Ha
cTp.29

41,42,
Tect
Ha
ctp.30
3,310.




