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PaGouas mporpamMma 1o XMMHH Ha YPOBHE OCHOBHOTO 00uIEro
oOpa3oBaHus cocTaBJcHa Ha OCHOBe TpeboraHuii K pe3yrsTaram
OCBOEHHA OCHOBHOH o00pa3oBaTelbHON NpPOTpaMMBI  OCHOBHOTI'O
obmero ob6pazoBanusa, mnpeacraBieHHbix B DegepansHOM  rO-
CYJAPCTBEHHOM 0O0pa3oBaTelbHOM CTaHJApTe OCHOBHOIO 00LIEero
oOpazoBauus, ¢ y4€TOM pacupeie/éHHbIX 110 Kjlaccam lpoBepsie-
MbIX TpeOOBaHMI K pe3yibTaTamM OCBOEHHMS OCHOBHOH oOpazoBa-
TE€JIBHOH NMpOorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHud M 2IE€MEHTOB
coliepKaHHus, IpeIcTaBJ€HHBIX B YHHBEpPCaJbHOM KOIM(HKaTOpe
1o XHMHH, da TAKWKC Ha OQCHOBC npOTPHMMbI BOCIIHTAHHA
00yHamMXcs NpH NOJYYEHHH OCHOBHOTO o0iero odpazoBanus u
¢ yuérom Konuenuwuu npenojgaBanusi ydeOHOro mnpeuamera
«Xumus» B oOpazoBateibHbIX opranuszauusix Poccuiickoii ®enepa-
1MW, pPealHu3yIOIHUX OCHOBHBIE 00I1Ie00pa3zoBarelbHBIE MPOTPAMMBI
(vrB . Pemtennem Konmerun Munnpocsemenus Poccuu, OpoTOKOI
or03.12.2019 N I1IK-4BH) .

TTOACHUTENBHAS 3ATTUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO NMPEAMETA «XUMUSA-

Bxmnan yuednoro npeamera «XUMHUA» B JOCTHMXKEHHE lelei oc-
HOBHOTro o01nero odpazoBaHHsa 00YCIIOBJIEH BO MHOIOM 3HauyeHHEM
KHMHH&CKOE H&}'KH B II0O3HAHHMH 3aKOHOB upnpoum, B pa3ﬂm'rnu

IIPOU3BOJIMTEIIBHBIX CHJI OOLIeCTBa M CO3JaHUM HOBOH 0a3bl MarTepu-
ATBHOH KYJIBTYPHI .

XUMHs Kak 3JIEMEHT CHUCTEeMBI €CTEeCTBEHHBIX HAYK pacrnpocTpa-
HUJIa CBOE BIHAHHE HA Bce 00J1aCTH YEJIOBEYECKOTO CYIIECTBOBAHHUA,
3ajajla HOBOE BHASHHUE MHPA, CTAlIa HEOTHEMIIEMBIM KOMITOHEHTOM
MHPOBOH KYJIBTYPBI, HECOOXOIUMBIM YCIIOBHEM KHU3HH OOILECTBA:
3HAHUEC XHMMHUH CIYKHT OCHOBOM 1151 OPMHPOBAHUS MUPOBO33peE-
HHA HCIIOBCKA, CIro HpC,ﬂCTaBHCHHﬁ (8] I\-’[&TCpuﬂﬂbHﬂM CIAHMHCTBC Mupa;
BAXKHYIO POk UTparT (GopMHUpYEMBIC XHMHUCH TIPEACTABICHHUA O
B3aUMOTMpPEBPAIIEHHAX HEPTHH W 00 ABOJIOIIMH BEIIECTB B TIPHUPO-
Jle; COBpeMeHHas XHMHA HalpaBjeHa Ha pelleHHe ro0anbHBIX Mpo-
OJIEM YCTOHYHBOTO Pa3sBUTHA YEJIOBEUYECTBA — CBIPBEBOI, dHEPTeTH-
YeCcKOM, TMHUIIEBOH W IKONOTHYECKOH De3onacHocTH, npodseM 3/pa-
BOOXpPAaHCHUS .

B ycrnoBuax BoO3pacTalwmiero 3Ha4deHHsAs XWMHH B KH3HH 00IIe-
CTBa CYHMICCTBEHHO IMOBBICHIACHL POJIL XHMHYECKOro oOpa3zoBaHM .
B nnaxe conpanu3zaiyy OHO ABASETCA OJHHUM H3 YCIOBHH (pOpMHpO-
BaHWA WHTEJIEKTa MTUIHOCTH H TAPMOHUYHOTO €€ pa3BUTHSA .

CoBpeMCHHOMY HCIOBCKY XMMHYCCKHC 3HAHHUA HCOOXOAMMBI 115
npuodpeTeHus 00MEeKYIbTYPHOTO YPOBHS, MO3BOJAIOIIETO YBEpPEeH-
HO TPYIAHTHCA B COIIHYME H OTBETCTBEHHO YYacTBOBAaTh B MHOTI000-



pa3HOM KH3HH 0OIEeCTBA, /UIA OCO3HAHUS BA’KHOCTH Pa3yMHOro OT-
HOILIEHHA K CBOEMY 3JI0OPOBBLI0 M 3J0POBBLIO JIDYTHX, K OKpYKaronieH
HPHUPOAHON cpeje, A IPAMOTHOIO IOBEAEHUS LIPH HCIIOIbL30BAHHN
pa3sIM4YHBIX MaTEpPHAJIOB MU XHMMHYECKHX BEIIECTB B IIOBCEJHEBHOM
JKHU3HH .

XUMHUECcKOe 00pa3oBaHue B OCHOBHOH LIKOJIE sABJsieTcst 0a30BbLIM
110 OTHOIIEHHIO K CHCTeMe 00IIero XuMuieckoro obpaszopanus . [1oo-
TOMY Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealH3yeT IpUCYLIHE
ob1eMy XHMHYECKOMY 00pa30BaHMIO KIIHOHEBbIE HEHHOCTH, KOTO-
pBle OTpPakarT rocyJapcTBEHHbIEC, OOIIECTBEHHBIE U WHIHBUIYallb-
HbIe NOTPeOHOCTH . DTHM ONpeJieIseTcs CyIHOCTh 00Iel cTpaTerum
00yueHHs, BOCHUTAHHUA M Pa3BUTHA O0O0yHaAIOUIMXCA CPEeJACTBAMH
yueOHoro npeamera « XumMus» .

HUsyuenue npeamera: 1) criocobceTByeT peald3alMH BO3MOMKHO-
cTei s caMopas3BUTHA U (DOPMHUPOBAHUA KYJIbTYPbl JINYHOCTH, €€
obmieit 1 PYHKIHOHAIBHOH TpaMOTHOCTH; 2) BHOCHT BKJIaJ B (op-
MHPOBAHHE MbILNUIEHHUS M TBOPHECKUX CIOCOOHOCTEH IOJIPOCTKOB,
HABBIKOB HMX CaMOCTOATEIBHOH y4ueOHOI OeATelBHOCTH, DKCIEpPH-
MEHTAJbLHBIX U HCCJIEA0BATEIbCKUX YMEHHH, HeOOXOAMMBIX Kak
B I[IOBCCHEBHOH KH3HU, TAK U B IIPO(ECCHOHAIBLHON AEATECIIbHOCTH;
3) 3HAKOMHT cO CHelM(pPHKOH HAYYHOTO MBINIJIEHHS, 3aKIaJbIBAeT
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OCHOBBI 1I€JIOCTHOTO B3TJIA/a HA €IMHCTBO MPUPOJILI U YEJIOBEKA, AB-
JISIETCS OTBETCTBEHHBIM 3TAamnmoM B (pOPMHPOBAHWH €CTECTRCHHO-HAa-
YYHOH I'PAMOTHOCTH IOJAPOCTKOB; 4) cnnocodcTByeT (POPMHPOBAHHIO
LIEHHOCTHOTO OTHOIIEHWA K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
LIPUPO/IE, K YEJIOBEKY, BHOCHUT CBOH BKJ1a/l B DKOJIOIrM4yeckoe o0pas3o-
BaHHE LIKOJIbHHKOB .

Haszpauuble HanpasjieHHss B 00ydeHUMM XMMHM 00ecne4yuBaloTcs
cnennGHUKOH coAepKaHusA MpeJaMeTa, KOTOPbIi ABIAETCA IMeJaroru-
YEeCKH aJalTHPOBAaHHBIM OTpakeHueMm O0a30BOH HayKH XHMHH Ha
OIIpEAEeJIEHHOM 3Talle €€ pa3sBUTHA .

Kypc XMMHH OCHOBHOI MIKOJBI OPHEHTHPOBAH HAa OCBOEHHE 00Y-
YA UIMMHCSH OCHOB HEOPraHMYeCKOH XHMHH U HEKOTOPBIX HOHATHH
U CBEJAEHUH 00 OT/IeJIbHbIX 00OBbEKTAX OPIraHUYECKON XUMHH .

CrpyKkTypa cojiepkaHua npeamera cpopMHpoBaHa Ha OCHOBE CH-
CTEMHOI'0O I10JX0/4a K ero u3yuenuto . CojepKaHHe CKJIaJbIBACTCs U3
CHCTEMBI MOHATHH 0 XMMHYECKOM DJIEMEHTE H BEIECTBE U CHCTEMBI
NOHATHI 0 XUMH4YecKoH peakiuu . O0e TH CHCTEMBI CTPYKTYPHO
OPraHU30BaHbl 110 IIPUHIHKILY [10CIEN0BATEIbHOTO Pa3BUTHs 3HAHHI
Ha OCHOBE TEOPETHYECKHMX IMpeICTaBIEHUH Pa3sHOr0 YPOBHA: aTOM-
HO-MOJIEKYJAPHOTO Y4Y€HHs KaK OCHOBBI BCEro €CTeCTBO3HAHMA,
yposHs [lepnoanueckoro 3zakona /[ . M. MenneneeBa kak OCHOBHOTO
3aKOHA XMMMHM, VHEHHs O CTPOEHUM aroMa U XHMHUYECKON CBsA3M,
npeicTaBjIeHHH 00 2JeKTPOJHTHYECKOH IHCCOLHALMHM BELIECTB B
pacTBopax . Teoperuueckue 3HAHHA PaccMaTPHBAIOTCA HA OCHOBE
OMITMPUYECKH TIONIYY€HHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BHBAaIOTCHA
NOCIEJOBATENBHO OT OJHOTO YPOBHA K JAPYromy, BBINOIHAA (DyHK-
IMH 0OBACHEHUS W MPOTHO3IWPOBAHWA CROICTB, CTPOSHHS W BO3-
MOJKHOCTCH NMPaKTHYECKOTI0 NMPHUMCHCHUS M MNOJYYCHHSA H3YHacMbIX
BCLICCTB .

Takast opranuzauus colcp:KaHui Kypca cnocoOCTByeT npeacras-
JICHHK XHMHYECKOH cocTaBAoniel HAYYHOH KapTHHBI MUpa B JIO-
ruke eé cucremuoii npupoant . Tem caMbiM 00ecrneuMBaACTCA BO3ZMOK-
HocTh (popmupoBaHus y 00y4arOWMXCcs LEHHOCTHOrO OTHOIIEHHS K
Hay4YHOMY 3HAHHIO M MeTOJaM Mo3HaHusA B HayKe . Baxxno Takxke 3a-
METHTh, YTO OCBOEHHE COJIEpKAHUA Kypca MPOUCXOIHUT ¢ NMpHUBIIEUE-
HUEM 3HAHUH M3 paHee HM3YHCHHBIX KypcoB: «OKpYKaIOUINi MUPY,
«buonorus . 5—7 knacce» U «PuU3UKa . 7 Kiacc» .

LEN U3YYEHMA YYEBHOI O NPEAMETA «XUMUA>»

K nanparneHwio nmepBOCTENEHHOH 3HAYMMOCTH TNPH peajnu3aluH
obpasoBarenbHbIX (PYHKHUA npeaMera « XUMUA» TPAJUIHOHHO OT-
HOCAT (POPMHUPOBAHHE 3HAHHH OCHOB XMMHYECKOH HAayKH Kak oOna-
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CTH COBPEMEHHOI'Q0 €CTECTBO3HAHHUA, TPAKTHYECKOH JeATCIBHOCTH

YeJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOH KYNIBTYpPHI . 3a/1a-

ya npejMera cocTouT B (POPMHUPOBAHUM CUCTEMbI XMMHYECKMX 3HA-

HUHA — BakHeHux (akToB, HOHATHH, 3aKOHOB M TEOPETHUECKHX

MOJIOXKEHHH, JTOCTYIIHBIX 0000UIEHHH MHPOBO33PEHUYECKOTO Xapak-

Tepa, A3bIKA HAYKH, 3HAHUH O Hay4yHBIX METOJaxX H3y4YeHHsA Be-

IIECTB M XMMHYECKHX peaklHni, a Takxke B (JOPMHPOBAHUH H pa3BH-

THH YMEHHH H CcIIOCO00B AeATENILHOCTH, CBA3aHHBLIX C IUIAHHPOBA-

HUeM, HaDIw/aeHueM M [IPOBEJeHHEeM XHMHUYECKOI'0 DKCIEPUMEHTA,

coO0ieHHeM 1TpaBuil DE301acHOT0 O0pallleHHs ¢ BEUIECTBAMM B 110-

BCEHEBHOH KHU3HH .

Hapsaay ¢ »TUM nenu u3ydeHusa npeiaMera B InporpaMmme yTOUHe-
Hbl U CKOPPEKTHPOBAHBI C YYETOM HOBBIX IIPHOPHTETOB B CHCTEME
OCHOBHOro oOwmero oOpaszosanus . Ceroans B oOpazoBaHuu o0co0o
3HAYUMOM TIpU3HAETCS HAIPaBJIEHHOCTb O00y4YeHHs Ha pa3sBUTHE H
camMopasBUTHE JIMYHOCTH, (hopMuUpoOBaHHEe €€ HMHTEIIeKTa M 00Len
KYJIbTYpbl . O0yueHHe YMEHHIO YUUTLCHA H IIPOLOIKATE CBOE 0bpaso-
BAHHE CAMOCTOSATEIBHO CTAHOBHMTCA OJHOH M3 BaXKHEHMX (PYyHK-
U yueOHBIX MPEeJIMETOR .

B cBsA3M ¢ 5TUM IpH U3YHYEHHH HIPEJMETa B OCHOBHOII LIKOJIE JO-
MUHHPYIOLIEE 3HAYeHUE [IPHOOpEsIH TaKUe LeJIH, KaK:

6 GopmMupoOBaHME MHTEIUIEKTYaJIbHO Pa3BUTOH JIMMHOCTH, TOTOBOH
K caMo00pa3oBaHHUIO, COTPYIAHHUYECTBY, CAMOCTOATEILHOMY HpH-
HATHIO pelieHud, criocoOHON afanTHPOBATBCA K OBICTPO MEHSAIO-
LIUMCH YCIIOBHUAM KHU3HH;

6 HAMPABJICHHOCTH OOYYEHHA Ha CHUCTeMaTH4YecKoe npuoduieHue
yHAIIAXCA K CAMOCTOATEIBHOM IMO3HABATCIBHOH JIEATC/IBHOCTH,
HAaydYHBIM MeTOoJaM TO3HaHHA, (QOPMHPYIONIUM MOTHBAIHIO H
pasBUTHE CIIOCOOHOCTEH K XUMHH;

6 obdecrieyeHHEe YCJI0BHHE, cnocoOCTBYIOWKUX npHobpeTeHuio 00y4a-
FOIIMMHACA OMBITA Pa3HOOOpa3HOH AeATEIBHOCTH, MO3HAHHUA M ca-
MOTIO3HAHHWA, KITHYEBBIX HABBIKOB (KITHOYEBBIX KOMTICTCHIIHI),
HMEIOIIHX YHHUBEpCcaIbHOE 3HAYEeHHWE JIA pa3IMIHbBIX BUIOB AEs-
TEJILHOCTH;

6 ¢popMupoBaHHEC YMCHHUH OOBACHATL M OLCHHUBATL SBJICHUA OKpPY-
KAIIEero MHpa Ha OCHOBAHHMHM 3HAHWH M OMBITA, TMOJIYYCHHBIX
MpH U3YUYEHUH XUMHH;

6 opMHpOBanHe y 00y4HalOMMXCA TYMaHHCTHYECKHX OTHOIIEHHIA,
MOHHUMAHHUS LEHHOCTH XUMHYECKHUX 3HAHUI U1 BeIpabOTKH HKO-
JTOTHYECKH LeJIeco00pa3Horo rnoBejcHuA B ObITY U TPYIOBOIi J1es-
TEJIBHOCTH B IEJIAX COXPAaHEHHsSI CBOCTO 3OPOBBA M OKPYIKAIO-
e TpUupoaAHON CPEIbI;

XMMHMA. 8—9 knacchi 7



6 pa3BUTHE MOTHBAIIHH K 00YYEHHIO, CITOCOOHOCTEH K CAMOKOHTPO-
IO M CAMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHSA OOIIEUECITOBCUCCKUX
LIEHHOCTEH, N'OTOBHOCTH K OCO3HAaHHOMY BbIOOpY npoduis v Ha-
HPAaBJIEHHOCTH Jla/ibHEHIIEro 00y4deHus .

MECTO YYEBHOIO NMPEAMETA «XUMWUA> B YHEBHOM M/IAHE

B cucreme obuiero obpazopanus « XUMHA» NpH3HaHa o0sA3aTelb-
HBIM y4eOHBIM IIpeJIMeTOM, KOTOPBIH BXOJIHUT B COCTAB IpeIMETHOMH
obnactu «EcTecTBeHHO-HAYYHBIE TTPEIMETRI .

VY4eOHBIM 11aHOM Ha €€ m3y4deHue oTeBeleHo 136 ydeOHBIX 4a-
COB — 110 2 4 B HeJlen B 8 ¥ 9 Ki1accax COOTBETCTBEHHO .

8 paboyas nporpamma



COMEPXAHME YYEBHOIO TIPEAMETA «XMMWS»

8 KNACC

nEpBDHa‘-IaﬂbeIE' XUMHUYeCKKe NMOHATHA

[Ipenmer xumumn . Poink XMMHHU B KM3HM 4YelOBeKa . Tena M Belle-
cTBa . Pu3HYecKHe CBOMCTBA BEHIECTB . ATperatHoe COCTOSHHE Be-
mectB . [loHsTHe 0 MeToax MO3HAHWA B XHMHH . XHMHS B CHCTEME
Hayk . Hucrteie Bemecrsa U cMecH . CriocoObl paszje/iIeHUust CMeCei .

ATOMBI M MOJeKynsl . XHUMHYECKHEe 2eMeHThl . CHMBONBI  XHMH-
yeckux wieMeHTOB . Ilpocthie M cliokHbIE BeulecrBa . ATOMHO-MOJIE-
KyJSIPHOE YYEeHHE .

Xumudeckass dopmyna . BajaeHTHOCTh aTOMOB XHMHMYECKHMX DJle-
MEHTOB . 3aKOH I[IOCTOsHCTBA cocrtaBa Beulects . OTHOCHTENILHAsS
atomHad macca . OTHocWTenbHass MOJIEKyJspHas macca . Maccosas
JI0JII XUMHYECKOI'0 DJIEMEHTA B COSIMHEHHH .

DuszHuyecKHe M XUMHYECKHE SIBIeHHA . XHMHYECKas peakuus u
e€ NpHU3HAKH . 3aKOH COXpaHEHHs Macchl BENIECTB . XHUMHYECKHE
ypaBHeHus . Kraccudukanmsa XHUMHYECKHX peaklui (coeauHeHH,
pasjoxKeHHs, 3aMelleHus, oOmeHa) .

XHUMHYECKHHN IKCIIEPHMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCYI0H,
¢ TIpaBHJIaMH paboThl B JJabopaTopuH ¥ npuéMaMH oOpalieHH ¢ ja-
OopatopHBIM 000PY/OBAHHEM; M3YHYEHHME M OINMCaHME (PU3MUECKHX
CBOMCTB 00pa3sloB HEOPraHUYECKUX BelecTs; Habaonenue pusznae-
CKHX (IJIaBJICHHE BOCKA, TAsSHUE J1bJ1a, pacTUpaHHE caxapa B CTYIIKE,
KHITIeHHe U KOHJeHcaus BOJBI) H XUMHYECKHUX (TopeHne cBeYH, Mpo-
KaJlUBaHHEe MEJHOH IMPOBOJIOKH, B3aUMOJIefiCTBHE MeJla ¢ KHCIIOTOMH)
SIBJIEHHH, HAOM0AeHHEe U ONHCAHHE NIPHU3HAKOB MPOTEKAHUA XMMHYC-
CKHX peakiui (pa3loKEeHHEe caxapa, B3auMOJEHCTBUE CEPHOM KHC-
TIOTHI € XITOopHAoM Dapus, pasnoxkenue ruapokcuaa meau(ll) npu na-
rpeBaHUH, B3aUMOJCHCTBHE ¥kKeres3a ¢ pacTBopom cojid meau(ll)); usz-
yueHHe crnocobOB pasjencHuss cMmeceil (¢ MOoMOLIBIO MAarHuTa,
(GunbTpoBanue, BbINApUBAHUE, JUCTHILULALMS, Xpomartorpadmwus),
MpOBEcHIAE OYHUCTKH MOBApPEeHHOMN CONN; HabIroJeHie U OTIHCAHME pe-
3yJIBTATOB MPOBEJICHHUS ONBITA, HILTIOCTPHPYIOUIETO 3aKOH cOXpaHe-
HHUS MaccChbl; CO34aHHe MOJAEIIEH MOJIEKYJT ([IapOCTEPIKHEBBIX ) .

BaxHeMnwme npeictaBMTEN HeopraHM4YeCKkMx BellecTB

Bozayx — cmech razos . Coctas Bozayxa . Kucinopoa — aneMeHT u
npocToe BemecTBO . Haxoknenwe Kuciopoaa B mpupone, Gusnue-
CKHE U XHMHYEecKHe cBOHcTBa (peaknuu ropeHus) . Oxcuasl . [lpu-
MeHeHHe kucnoposa . CnocoOsl monydeHHA KHcIopoja B nabopato-
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pu¥M W TpoMbiIieHHOCTH . Kpyrosopotr kuciaopoja B OpupoJe .
030H — a/uIOTpONHAS MOJAM(PUKATIMS KUCTOPO,IA .

Tenmopoit  >ddekT XHUMHUECKOH peaklud, TEepPMOXHMHYECKHE
YPaBHEHHs, 3K30- H JHIOTEPMHUYECKHE peakuuu . Toninueo: yrojie M
METaH . 3arpsA3HEHHME BO3/lyXa, YCHIEHHME NapHUKOBOIro 3(dekra,
paspylleHHE 030HOBOIO CJ105 .

Bopnopon — nsnemeHT u npoctoe BemectBo . Haxoxaenue Bonopo-
Ja B npupoje, (pu3HHYecKHe W XMMHYECKHE CBOHCTBa, IPUMEHEHHE,
crroco0bl nosyueHus . Kueiaorsl v conm.

Koimuecrso Bewecrsa . Moubs . Moaspaas macca . 3akoH ABorajipo .
Mousipubiii 00bEM 12308 . Pacuérbl 110 XUMHYECKHM YPABHEHHAM .

dusuyeckue cpoiicrsa Boibl . Boaa kak pacrBopurens . Pacrso-
pbt . Hacbiliennble H HEHacCbILEHHbIE pacTBOpbl . Pacmeopumocnb
eéewjecme 6 6ode.) MaccoBas [0JIs BEIleCTBA B pacTBope . XHUMHUe-
ckHe cBoiicTBa Bo/Abl . OcHoBanus . Pois pacTBOpoB B IPHPOIE H B
’KM3HH ueslopeka . KpyroBopoT BOjBI B IIpHPOJE . 3arpsA3HEHHE IIPH-
poaHbeIX BoJl. OXpaHa M OUYHCTKA IPHPOIHBIX BOJ .

Knaccudmukanus HeopraHHyeckux coemauHenui . Oxcuawsr . Kac-
cuduKalMs OKCHIOB: cojeodpasyromme (OCHOBHBIE, KHCIOTHBIE,
am@oTepHbie) W HeconeoOpasyromme . HomeHknaTypa okKcHIOB
(MexayHapoaHass W TpuBHalbHasg) . MU3HYecKHe H XUMHYECKHE
CBOMCTBA OKCHJOB . [TonmydeHne oKCHIOB .

OcnoBanusa . Kinaccuukauus OCHOBaHMMH: WIENOYHM M HEpPacTBO-
pumbie ocHoBaHuA . Homenknarypa ocHoBaHMH (MeXIyHapoaHas H
TpHBHANBHasA) . PulnvecKkHe W XHUMHYECKHE CBOINCTBAa OCHOBaHHUH
[Tony4yeHne OCHOBaHUIH .

Kucnorer . Knaccudwukaums kucnor . Homenknmatypa Kucnor
(MexxayHapoaHas W TpuBHalbHas) . @Pu3nueckue MW XUMHYCCKUE
cpoiicTBa kucnot . Paa akruBHoctu MmetauioB H . H . bekerosa . Ilo-
Jy4eHHEe KHCIOT .

Conu . Homenkmatypa cosed (MexayHapoaHas MW TpPHUBHAlbHAs) .
Ou3zuyecKkHe M XHUMHYCCKHe cBoicTBa cosei . [losydenue conei .

[Nenernueckast CBsA3b MEHKAY KIaccaMHM HCOPraHUYECKHX COE/IH-
HEHHH .

XHUMHYCCKHH JKCHCPHMCHT: Ka4CCTBCHHOC ONPECICHHE COJIep-
JKaHHsl KUCJIopoJa B BO3JyXe; MojJydeHHe, coOupanue, pacrozHasa-
HHE W W3YYEHHE CBOMCTB KHCIIOpOJAa; HAOIIOIEeHHE B3aUMOEHCTBHA
BEIIECTB C KHCIOPOJOM M YCIIOBHA BOSHHKHOBEHHS W MpeKpallcHHs
ropeHus (moskapa); o3HakKoOMIIeHHe ¢ 00pa3llaMH OKCHIIOB W OMHca-
HHE HX CBOWCTB; MoJyvYeHue, coOMpaHHe, pacrno3HaBaHHe W H3yde-

I Kypcusom 0003HaueH y4eOHBIH Marepuall, KOTOpbIH H3ydaercs, HO He
BLIHOCHTCS HA [IPOMEKYTOUHYIO H HTOIOBYIO ATTECTALIHIO .
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HHE CBOWMCTB BOJOpO/a (TOpeHHe); B3auMOJACHCTBHE BOJAOPO/IA C OK-
cugom meau(Il) (BRO3MOKHO HCTTOTB30BAHHE BHACOMATCPHATORB); Ha-
OnroaeHHe 00pa3loB BeUIeCTB KOJIUYECTBOM | MOJb; HcclesoBaHue
0CODEHHOCTEH PacTBOPEHHUS BEIIECTB C Pa3/IM4HOM pacTBOPHUMO-
CThIO; IIPUI'OTOBJIEHUE PACTBOPOB C OlIPE/IE/IEHHON MAaCCOBOM j10M1ei
pPacTBOPEHHOIO BELIECTBA; B3aUMO/JIeHCTBHUE BOJILI ¢ MeTalllaMu (Ha-
TPpUEM H KallblMeM) (BO3MOXKHO HUCHIOJIL30BaHUE BHeoMaTepHa-
JIOB); OolIpe/ie/IieHHe PacTBOPOB KHMCIOT H IIeIoY el C MOMOIIBIO HH-
AHUKATOPOE, HCCIICIOBEAHHE 06}333110]3 HECOPTaHHYCCKHX BCIICCTE pai3-
JIMYHBIX KJIACCOB; HAOJIIO/I€HUEe H3MEHEHUs OKPACKH UH/IMKATOPOB
B pacTBOpax KHUCJIOT M IIeJ04Uel; H3yHeHHe B3aHMOIeHCTBUA OKCH-
aa menu(ll) ¢ pacrBopoM CepHOM KHCJIOTBI, KUCJIOT C METa/LJIaMH,
peakuuii HeHTpalHu3aluuu; I0JYHYEeHHE HEePacTBOPHMbIX OCHOBAHWH,
BEITCCHCHHC OJHOTO MCTaJLIIa IpYTIHNM H3 pacTBOpa COJH, pCIHICHHC
SKCIIEPHMMEHTAJIbHBIX 3a1a4 110 Teme «BakHelmune Kjiacchl Heopra-
HHUYECKHX COEJIMHEHHIT» .

Mepuoamyeckmin 3aKoH 1 MNeproauyeckas cucTema
XUMHYeckux anemeHToB . M. MeHaeneesa. CTpoeHMe aTOMOB.
Xummyeckan ceasb. OKUCAUTENbHO-BOCCTAHOBUTE/bHBIE peaKLMM

I—lemee IOTIBITKH KHﬂCCH(bHKﬂT_IHH XHMHYECKHMX MJICMCHTOB . 1_[0—
HSTHE O TIPYIIIaX CXOJHBLIX IEMEHTOB (LIeJIOYHBbIE M IIEI0YHO3E-
MeJIbHbIE METAJJIBI, TalIOr€HbI, HHEPTHBIC Ta3bl) . JJIEMEHTBI, KOTO-
pbie 00pasyioT aMmpoTepHbIe OKCHIIBI H THIPOKCHIHI .

Ilepuoguueckunit 3akon . Ilepuoandeckas cUCTEMa XHMHYECKHX
amemenToB . M1 . Menageneesa . KopoTkonepuomias U JITHHHOTICPH-
onHas ¢opmel [lepuoauueckoil cHUCTEMbl XHUMHUYECKHX 3JIeMEHTOB
. U . Menneneesa . llepuoabl 1 rpynnel . @U3IHYECKHH CMBICI T0-
PAJIKOBOTO HOMEpa, HOMEPOB Mepuoia M TPYINEI 3JICMCHTA .

Crpoenne atomoB . CocraB atoMubIX saep . M3oTonsl . DIekTponsl .
CTpoeHHe 3JIEKTPOHHBIX o000m04YeKk aToMoOB TepBEIX 20 XHMHYECKHX
aneMmeHToB llepuwoandeckoit cuctemsl Jl . M . Menngencera . Xapakre-
PHCTHKA XHUMHYECKOI0o 3JeMeHTa no ero nonoxenuwo B Ilepuoanue-
ckoit cucteme 1. 1. Mennencena .

3EIKOHOMEE}HOCTH H3MCHCHHA paiHyCa aTOMOB XHMHYCCKHX 3JIC-
MCHTOB, METAJIIMYCCKUX M HCMCTAIJIMHYCCKUX CBOHMCTB I10 Ipynmiam
u nepuogam . 3uaucnue [lepuoauueckoro zakona u Ilepuoauueckon
CHCTEMBI XHMHWYCCKHUX AJIEMEHTOB NI pa3sBHUTHA HAYKH WU MpPaKTH-
ku. JI. 1. MenneneeB — yUEHBIA W rpakIaluH .

Xumuueckass cBsa3b . KoBanentnas (noasphas M HenojspHas)
CBA3bL . DJIEKTPOOTPHUATENBHOCTE XUMHYECKHX 2jeMenToR . MHonnasz
CBA3G .
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Crenenr  oxucnenua . OKHUCIHUTENbHO-BOCCTAHOBWUTENBHBIE  peak-
iun . [lponieccel okucieHns M BOCCTaHOBIEHMA . OKHCIMTENH H BOC-
CTAHOBHTEIH .

XHUMHYECKHH DKCIIEPUMEHT: u3ydyeHHe o0pa3loB BelUleCTB MeTall-
JIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE I'MJIPOKCHIA LHUHKA ¢ pacTBO-
paMM KHCJIOT H LIEJIOYeH; IIPOBEAEHHE OIbITOB, HIUIIOCTPUPYIOLIHX
IIPUMEPBLl OKHCJIUTEIbHO-BOCCTAHOBHTE/ILHBIX PpeakuHHi (ropeHue,
peakiliy pas3/IoKeHHs, COeIMHEHMA ) .

MexnpeameTHete cessu

Peanuzaumusa MeXINpeJaMETHBIX CBA3€H IIpH H3YUYEHHH XHMHH
B 8 Kjacce OCYIIECTBIAETCA Yepes MCIOIb30BaHHEe Kak 00ImMX ecTe-
CTBEHHO-HAYYHBIX IIOHATHH, TAK U IIOHATUH, SBJISIOLINUXCA CUCTEM-
HBIMM JUISL OT/1€JIbHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA .

OOuiMe ecTecTBEHHO-HAYYHbIE IIOHATH: Hay4YHbIH (QakTt, rurnore-
3a, TEOpHs, 3aKOH, aHalIM3, CHHTE3, KiIacCHPUKaLHA, IIepPHOIHY-
HOCThb, HaOII0JIeHWe, JKCIIEPUMEHT, MOJIETUPOBaHHE, H3MEPEHHE,
MO/I€eIIb, SIBJICHHE .

duzuka: Mmarepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HY-
KJIMJ1, U30TOI1bI, PAJIMOAKTUBHOCTb, MOJIEKYJ1A, WIEKTPUIECKHU 3a-
psid, BELIECTBO, TE0, 00BEM, arperarHoe COCTOsIHME BELIECTBa, I'as,
(bruzHYeckue BeIUYHHBI, €MHUIIBI U3MEPEHNA, KOCMOC, MJIaHETHI,
3BE€351, COJIHILE .

Buonorus: dorocunres, neixanue, duocdepa .

Ieorpadus: armocdepa, ruapocdepa, MUHEPaAbl, TOPHbIE TOPO-
1B, TIOJIE3HBIE UCKOIMAEMBIE, TOTLUIMBO, BOJAHBIE PECYPCHI .

9 KJIACC

Beuectso U xummyecKas peaku1a

[Tepuoanuecknit 3axon . Ilepuoamueckas cucreMa XHMHUYCCKHX
atemenToB [ . M. Menneneesa . Ctpoenne aroMoB . 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB XMMHYECKHX 3JIEMECHTOB MEPBBIX TPEX MNEpPHO-
OB, Kaluusd, KaJdbllUd U WX COEIWHEHHH B COOTBETCTBHH C MOJIOKEHH-
eM asemenToB B [leprnoanyeckoii cuctemMe W CTPOEHHEM MX aTOMOB .

CrpoeHue BeulecTBa: BH/Abl XUMHYCCKON cBA3n . Tunel kpucrai-
JIUYECKUX PeUIETOK, 3aBUCHMOCTE CBOMCTE BCIIECTBA OT THIA KpH-
CTAJJIMHECKOM PEeIIETKH H BH/1a XHMHYECKOHW CBA3ZH .

Knaccupukanmus W HOMEHKIATypa HEOPramvmyeckKHX BEIIECTB
(MexxayHapoaHas W TpHBHalIbHadg). XHMHYECKHE CBOICTBa Be-

12 pabovas nporpamma



IIIECTB, OTHOCHIINXCA K Pa3IHYHBIM KJlacCaM HEOPTaHWYECKHX CO-
€JIMHEHHH, TEHETHYECKAs CBA3h HEOPTAaHUYECKHX BEIIECTS .

Knaccndukauma XMMHYECKHX peaKLMd MO pa3IHYHBIM TpH3Ha-
KaM ([0 YHCIIY H COCTaBY YYacTBYIOLIUX B peaKllMH BELIECTB, I10 Te-
mroBomy 2¢gdexry, 1o U3MEHEHHIO CTEICHEH OKUC/ICHHUS XHMH4Ye-
CKHX DJJIEMEHTOB, II0 O0OpaTMMOCTH, [0 Y4YacTHIO KaTaausarTopa) .
DK30- U JHIOTEPMHUYECKHE PeakUMH, TEPMOXHMHYECKHE YypaBHe-
HUS

ITonaTne o ckopocTH XuMHYeckoil peaknuu. [TonaTue o0 oOparTu-
MBIX M HEOOpaTHMbIX XMMHYECKHX peakuusax . [lonAarue o romores-
HbIX H F€TepOreHHBIX peakuusx . [lomamue o xumuueckom paeHo-
gecuu. Pakmopwvl, eIUAIOWUE HA CKOPOCHb XUMUHECKOU peaKyuu u
ROA0HCEHUE XUMUHECKO2O PABHOBECUA.

OKHCIIHTENBHO-BOCCTAHOBHTEIIBHBIC PEAKIIMH, 2JIEKTPOHHBIH Oa-
JAHC OKHMCIHTEIbHO-BOCCTAHOBUTEIbHOW peakuuu . CocTaBienue
YPaBHEHMH OKHCIHMTE/IIbHO-BOCCTAHOBUTE/ILHbLIX PEAKLHH € HCIO/Ib-
30BaHHUEM METO/a ICKTPOHHOTO DasaHca .

Teopua 3MEKTPONMTHYECKOH AHCCONHAIMH . DIEKTPOINTHI U He-
iekTpoiuTel . Karunonsl, anuonnl . Mexanusm jguccoumanuu — Be-
IIECTB C Pa3zIMdYHBIMH BHJAAMH XHUMHYecKo# cea3u . CreneHs aHCCO-
nuauud . CUIbHBIE H cJ1a0ble JIeKTPOIHUTEI .

Peaknuu nonHoro obmena . YciioBus 1POTEKaHUS peaklMi MOH-
HOTO O0OMEHa, TOJHBIE M COKPAlIEHHBIC MOHHbIC YPABHCHHUS peak-
uHi . CBoHcTBAa KHCIIOT, OCHOBAHHIH H COJIEH B CBETE INpelcTaBIeHHnH
00 anexTponuTHYeCcKOd auccounanuy . KayecrtBenHnble peakuuy Ha
nonsl . [lonamue o cuoponuse coneil .

XHMHYECKHH DKCIEpHUMEHT: 03HAaKOMJIIEHHE C MOJENsIMH KpH-
CTAJIMMECKHUX PEIIETOK HEOPraHHYEeCKHX BEIIeCTB — METAJUIOB H
HemeTannos (rpadgura U ajmasa), CI0KHBIX BELIECTB (XIopHla Ha-
TPpHs1); UCCIIEJOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peaKlHu
OT BO3/ICHCTBHA Pa3IUYHBLIX (PAKTOPOB; MCCIEAOBAHUE ATEKTPOTPO-
BOJIHOCTH PacTBOPOB BEIIECTR, MpoOIlecca JHUCCOIHAIMH KHCIOT, Ie-
JI0YCH M cosiel (BO3MOXKHO MCIHOJIB30BAaHUE BUACOMATCPHAIIOB); IIPO-
BEJAECHHE OMBITOB, MJUTHOCTPHPYIOUIUX TMPH3HAKHA MPOTEKAHWA peak-
nuii monnoro oOmena (oOpasoBaHMe oOcajlKa, BBIZIENEHHE Tas3a,
o0pa3zoBaHUE BO/BL); ONBITOR, WILTIOCTPUPYIOIHUX TPUMEPbl OKHUCITH-
TEIbHO-BOCCTAHOBUTEIBHBIX pPEakiuil (ropeHue, peaxkimM pasiio-
JKeHHsl, COEJHHEHH:A), paclio3zHaBaHHE HEOPraHH4YeCcKHX BeElIECTB ¢
IMOMOIIILI0 KAYCCTBCHHBIX peaklHil HAa HOHBI, PEIICHUE DKCIEpPH-
MEHTallbHBIX 3a/1a4 .
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HemeTtannsl U Ux coeiUHeHHUA

OO0masa xapakrepucTuka ramoreHoB . OcoOCHHOCTH CTPOCHHS aTO-
MOB, XapakTE€pHbIE CTEleHU OoKucieHus . CrpoeHue M (uznyHeckue
CBOJICTBA NpoCThiX BEILIECTE — IallO'€HOB . XHUMHYECKHe CBOHCTBA
Ha [npuMepe xJjopa (B3auMOIEHCTBUE C MeTa/UlaMH, HEMeTalulaMH,
meaoyamu) . Xuoporogopoa . CondgHas KMCIOTa, XHMUYECKHE CBOIi-
CTBa, MoJiyueHue, npuMeHeHue . JlelicTeue Xxiopa M XJ0OpoBOja0poja
Ha OpPraHMsM YHEI0BCKA . BHJKHEI:’)H_LIHQ XNOpHABI H HX HAXOMKICHHC
B IIPHPOJIE .

Oobmias xapaktepuctuka snemeHToB VIA-rpynnel . OcobGeHHOCTH
CTPOEHMA aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHMA .

Crpoenne u (pU3HUECKHE CBOHCTBA IIPOCTHIX BELIECTB — KHUCIO-
pojia u cepbl . AJUIOTPOIIHbIE MOJU(DUKALIMU KHCIIOPO/1a U cepbl . Xu-
MHYECKHE cBoHcTBa cepbl . CepoBojopoi, crpoeHue, (QUIUYECKHE U
XHMHYecKHe cBoMcTBA . OKCHIBI Cepbl KAaK IMPEJICTABHTENIH KHCIIOT-
HbIX OKCHJ0B . CepHas KucioTa, (PU3MYECKHE U XHMMHYECKHE CBOM-
cTBa (0OmIMEe KakK IIPEeJCTaBUTEIA Kjacca KHCIOT M crnenuduue-
CKHe) . XUMHYECKHE PEeakiHH, JIe)KAIHe B OCHOBE MPOMBIILIEHHOTO
crrocoba nojiydeHus cepHod Kuciotel . [Ipumenenue . CoJid cepHOM
KHUCJIIOTBI, Ka4dCCTBCHHAMA peaKuHH HAa Cy.]lhl:l]aT-HOH % HaXO}K,Ll'EHliﬂ
cepsl M €€ coeJUHEHHIT B npHUpoje . XUMHYECKOe 3arpA3HeHHe OKpY-
JKAIONIEH cpeibl COCAHHEHHMAMH Cepbl (KHUCIOTHBIE IOMKIHW, 3arpsas-
HEHHE BO3yXa H BOJOEMORB), CIIOCOOBI €ro MpeJI0TBPAIIECHHA .

OOmias xapakTepHcTHKa 2jeMeHTOB VA-rpynmbel . OcobeHHOCTH
CTPOEHHA aTOMOB, XapaKTEPHbIE CTEIIEHH OKHUCJIEHHA .

A30T, pacmpocTpaHeHHE B TNpupoae, (HU3MIecKHe M XHUMHUYECKHE
cBoiicTBa . Kpyrosopor aszora B npupojie . AMMHaK, ero (u3HdecKHe
M XUMHYCCKHE CBOMHCTBA, nonydeHue u npumenenue . Conm  ammo-
HHA, WX (PU3MUecKHe W XMMHUYECKHE CBOHCTBa, npumeHeHune . Kaue-
CTECHHAasA pcakKliA Ha HOHBI aMMOHHA . A’.?.OTHE]H KHCIToTAa, eé Moy -
yeHue, (PU3MYEeCKHe M XHMMHYEeCKHe cBolcTBa (00mmMe Kak TpeacTa-
BHTENA Kjaacca KHCIOT W cneuudmdeckue) . HMcemoneszosanue
HUTPATOB M COJIEH aMMOHHS B Ka4ecTBE MHHEPAIBHBLIX yIoOpeHuii
XHUMHUYECKOEC 3arpsi3HCHHC OKpysKawlleil cpeabl  COCJAHHCHHAMH
a30Ta (KMCIIOTHBIC MOKAM, 3arps3HCHUC BO3/yXa, [OYBBI M BOJAOE-
MOB) .

®ochop, annorponusie mMoaudukanuu docedopa, puznueckue u
xuMmuueckue crokictBa . Oxcupa docdopa(V) n docdopras kuciora,
(uznveckne W XMMHYECKHE CBOMCTBa, nomydeHue . McmoneizoBanue
tbochaToB B KauecTBe MUHEPATHLHBIX YI00peHHIH .

OOmias xapakTepucTHka snemeHToR [IVA-rpynmer . OcobeHHOCTH
CTPOCHHA aTOMOB, XapaKTEPHBIE CTENIEHH OKHUCICHHUS .
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Yrrmepona, amIoTpOINTHBIE MOJIM()HKAIIMH, pacripocTpaHeHHWe B TIPH-
poie, ¢puU3MYECKHE U XMMHYCCKHE cBoiicTBa . Ancopdbuus . Kpyroso-
poT yriepoda B npupoge . Okcuibl yriepojaa, Ux (pU3HYECKHE MU XH-
MHYECKHE CBOHCTBA, JeHCTBHME HA JKUBBIE OPraHU3MBI, [OJIY4YEHHE
U NpHUMeHEHHE . DKOJIOTMYEeCKHe MpoOJeMbl, CBA3aHHbIE C OKCHIOM
yraepoaa(lV); runortesa rnodanbHOro NOTEIUIEHHMA KiIMMaTa; mnap-
HUKOBbIA ddexr . YroibHas kuciiora u e€ coiu, ux (huzHyecKue
XMMHMYECKHE CBOHCTBa, IoOJTydeHHe M npuMmeHeHne . KavecrBeHnas
peakuus Ha kKapOonar-uonsl . Hcnoubsopanue kapdonartoB B ObITy,
MEAMLHHE, TIPOMBIIIIEHHOCTH U CEJIBCKOM XO3AHCTBE .

IlepponauanbHbie NMOHATHS 00 OPraHMYECKMX BENIECTBAX Kak
0 COeJHHEHHUsX yriepoja (MeTaH, 3TaH, 3THJEH, aleTHIIEH, dTaHOl,
IIIMIEPHH, YKCyCcHas kucnora) . Mx cocmae u xumuueckoe cmpoe-
nue. TloHsaTHe O OHONOrMYEcKH BaKHBIX BeElIECTBaX: JKHpax, Oe-
Kax, yrieBojax — W WX pOJIM B KH3HH 4enoBeka . Mamepuaroroe
€OUHCMBO OPSAHUYECKUX U HEOPSAHUYECKUX COeOUHEHUI.

Kpemanii, ero ¢pusuvyeckne ¥ XMMHYECKHE CBOICTBa, MOIyYEeHHE
U npumenenue . CoeMHEHUA KpeMHHA B npupoje . Odmwue npej-
cTaBiaeHus o0 okcuiae kpeMHHA(IV) u kpemHueBo# kucinore . CUIH-
KaThl, UX HMCIIOJB30BaHHE B OBITY, MEIHIIMHE, NPOMBIIIIEHHOCTH
Baosicnetwue cmpoumensvhnovle Mamepuaivl: Kepamuka, cmexio, ye-
MmeHm, bemoHn, xceaezobemon. [lpoobrembl HezonacHozo ucnoab3oea-
HUSL CHPOUMETBbHBIX MAMEPUAN0E 8 NOBCCONEEHOU ICUTHU.

XUMHUYECKHH DKCIEPUMEHT: H3y4YeHHe o00pa3ioB HeopraHuue-
CKHX BELIECTB, CBOMCTB COJIAHOH KMCJIOTBI, [POBEJCHUE Kauc-
CTBEHHBIX peaklHii Ha XJOPHIA-HOHBI U HADIIOJCHHE NPHU3HAKOB HX
MPOTCKAHUA, OMNBITEI, OTpaXKawlHe (UIHYCCKHEC H XHMHYCCKHC
CBOMCTBaA rajJoreHoB H MX CcOeJMHeHHH (BO3MOKHO HCHOJIb30BaHHE
BUACOMATCPUAIIOB); O3HAKOMJICHHE ¢ oOpa3suaMu XJOPUAOB (ramo-
reHUJ0B); O3HaKOMIIeHHE ¢ o0OpasuamMH cepbl M €€ CoeMHEHHAMH
(BO3MOKHO HMCTOJIb30BAHHE BHIACOMATEPHAIOB); HabMIOIEeHHEe Mpo-
necca oOyriaMBaHHA caxapa mojJ AeHCTBHEM KOHLUEGHTPHUPOBAHHON
CEepHOH KHCIIOTHI; H3yYeHHE XHMHYECKHX CBOWCTB pazbaBleHHO
CCpPHOM KMCJOTHI, MPOBCACHUE KAYCCTBCHHONH peakuMu Ha CYllb-
(haT-HOH M HaOJrOJAEHHE TNpH3HaKa €€ NMPOTEKaHWs; O3HAKOMIIEHHE
¢ (uU3MYCCKUMH cBOMcTBaMH aszora, (ocdopa H HX COCIAHHCHHI
(BO3MOJKHO HCMOJB30BaHHE BHAEOMaTepHalIoB), obOpa3mamMH a3oT-
HbIX U (pochopHbIX y100peHHH; Mony4dyeHHe, coOupaHue, pacrio3Ha-
BaHHE M U3Y4YEHUE CBOHCTB aMMHaka; IpPOBeJeHHEe KadyeCTBEHHBIX
peakiiii Ha WOH aMMOHHUA H ¢ochaT-HOH W H3yUYeHHE NMPH3HAKOB
HX [pPOTEeKaHHs, B3aMMOJCHCTBHE KOHLEHTPHPOBAHHOH a30THO
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KHCIIOTRI C MEJbhI (BO3MOKHO HCMOJIbB30BAaHWE BHICOMATEPHAIIOR);
U3YUYECHUE MOJIeNcH KpUCTaUTHUYSeCKUX pPEemETOK anmasa, rpadura,
dyiuiepeHa; 03HAKOMJIEHHE C [IPOLEecCoOM aJcopduuMu pacTBOPEH-
HbIX BELIECTB aKTHUBUPOBAHHLIM YIJIEM H YCTPOMCTBOM IIPOTHBOIA-
3a; MoJIydeHue, coOHupaHue, pacro3HapaHue U U3yHeHHEe CBOHCTB
YIJIEKHCIIOrO ras3a; IPOBeJEeHHE KaueCTBEHHBIX peakiuii Ha kapOo-
HAT- U CUJIMKAT-HOHBI M U3YYEHHE IIPU3HAKOB HX IIPOTEKaHHUA; 03-
HAKOMJIEHHE € NPOAYKLHEH CHIMKATHOH MPOMBINIIEHHOCTH; peLle-
HHE BKCIIEpUMEHTAIbHBLIX 3a/a4 110 Teme «Baxneliuue HeMeTalibl
H UX COCIAHMHCHMWA» .

Metannbl U Mx coegnHEHHA

OO0mas xapakTepUCTHKa XMMHYECKHX 2JIEMEHTOB — METaJUIOB
Ha OCHOBaHWH MX MoJoXeHHUs B lleproautueckoi cucTemMe XHMHYE-
ckux aneMeHToB /I . M . Mengeneera u crpoeHus aromoB . CTpoeHHe
MetaiioB . Meraindeckas CcBs3b M MeTalUlMdecKas KpucTasllu-
yeckasl pemérka . DIEeKTPOXMMHYECKHH psiji HalpsKEeHHH MeTall-
moB . PuznveckHe U XUMHYECKHe cBoiicTBa MeTtauioB . O0mmue crio-
coOBI MONYUeHHs MeTa/ioB . [loHATHE O KOpPpPO3HHM METallloB, OC-
HOBHBIE CIOCOOBI 3alllMThI UX OT Koppo3uH . CruiaBbl (CTajib, YYTI'YH,
JIOpaTIOMHHWI, OpoH3a) U WX NMPUMEHeHHEe B OBITY M IPOMBIIILIEH-
HOCTH .

[lenounsle merannel: nonoxkenue B [lepuwognueckoii cucreme xXu-
Mudeckux ayiemeHToB /1 . M . MeHaeneeBa; CTpoeHHE UX aTOMOB; Ha-
X0kIaeHue B mpupoae . Pusmveckne M XMMHUYECKHE CBoOiicTRa (Ha
npuMepe HaTpus W Kadusa) . OKCHABI W THIAPOKCHABI HATPHS H Ka-
nust . [IpumeHenne MEen0YHBIX META/UIOB U MX COCIMHCHUI .

[IlemoyHOZeMenbHBIE METAMIBI MATHHH W KaJbLWH: TMOJOXKEHHE
B I[lepnoanyeckoii cucreme xumudeckux snementoB I . M . Menae-
JieeBa; CTPOEHHE UX aTOMOB; HaxoKJAeHHE B TpHpoie . DPHU3HUEecKHEe
H XHMHYECKHE CBOWCTBA MarHdsa W KaJblus . Bamnelmue coenune-
HMs KalblUus (okcua, rujapokcua, conu) . JKécTkocTh BOAbI H CHOCO-
OBl €€ yCTpaHeHH .

AmoMuaMii: monoxkenne B Ileprogmyeckoii cHcTeMe XHMHUE-
ckux anemenToB J[ . U . Mengeneesa; crpoeHde aToMa; Haxo:KJIeHHE
B npupoge . Puznyeckue U XUMHYECKHE CBOMCTBA allOMHUHUA . AM-
(poTepHbIec CBONHCTBA OKCH/1a M I'MIPOKCH/1A allFOMUHUSA .

Keneszo: nonoxkenwe B Ilepwoaudeckoii cHcTEeME XHMMHYECKHX
snemenToB JI . M . Menaeneesa; cTpoeHHe aToMa; HaXoKJICHHE B
npuposie . PU3HYECKHEe U XUMHYECKHe cBOMcTBaA Keseza . OKCHIIDL,
rujpokcuibl 1 conu kenesa(ll) u xenesa(lll), ux cocras, cpoiicTBa
U ITOJTYHCHUE .
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XUMHYECKUH IKCIIEPUMEHT: 03HAaKOMIIeHHe ¢ oOpasnamMu Mmera-
JTOB M CIJIaBOB, UX (PU3HYECKHUMH CBOICTBAMH; M3YUCHHUE pe3y/ibTa-
TOB KOpPpPO3HH MCTaALIIOB (BDSMO}KHO HCIIONB30BaAHHE BHIACOMATCPH-
aJioB), ocobeHHOoCcTelH B3aUMOJAEHCTBHUS OKCHIA KAJlbIHUsA U HATPUS
C BOJOH (BO3MOKHO HMCHOJIL30BAHHE BHAEOMATEPHANIOB); HCCJIEI0-
BAHHE CBOMCTB KECTKOW BO/IbI; lIpOlIECCa NOPEHHA Kelie3a B KUCII0-
po/ie (BO3MOKHO MCIIOJIB30BAHHUE BH/IEOMATEPHAIOB); HIPH3HAKOB
HPOTEKAHHs Ka4Y€CTBEHHBIX PEaKIMi HAa HOHBbI (MarHus, KalibLUs,
aJllOMUHUA, HUHKA, xkele3a(ll) u xenesa(lll), menu(ll)); nadimoie-
HHUE M OIIMCAHHE MPOLECCOB OKpalllMBAHWs IUIAMEHH MOHAMH Ha-
TPHUA, KAJIUA ¥ KaJbLus (BO3MOXKHO HCIIOJIB30BAHHE BHACOMATEPH-
al0B); UCccaeqOBaHUE aM(pOTEepHBIX CBOMCTE THAPOKCHIA AlTFOMHHHASA
H F'MJAPOKCH/IA LIHHKA; PellIeHHe DKCIIEPUMEeHTANIBHBIX 3a/a4 110 Te-
Me « BaxkHelnine MeTaibl U UX COSTHHEHH .

XMMMA U OKPY:Kalowwas cpeaa

HoBble MaTepHuaibl M TEXHOJIOTHH . BenlecTBa 1 MaTepHaibl B 110-
BCEJIHEBHOH KH3HH 4YeJIOBEKa . XHUMHS H 370pOBbe . besonacHoe He-
I0JIb30BaHHUE BELIECTB H XMMHYECKHX peakiuil B ObiTy . Ilepsas no-
MOLIL IIPH XMMHYECKHX 0KOorax H oTpaBieHHAX . OCHOBBI 3KOJIOI'H-
YeCKOH I'paMOTHOCTH . XUMHYECKOE JArpA3HCHHC DK]}Y}Ka}GUleﬁ
cpelsl (npeaeiabHas AoIycTUMas KoHnenTpauus seuects — LK) .
Ponp XMMHUH B pelIeHUH IKOJIOTHUYECKHX MPOOIIeM .

ITpupoaHbIE HCTOYHHKH YIJIEBOLOPOJOB (Yrojibk, IPHPOAHEIH ras,
He(dTh), MPOAYKTEI HX NepepadoTKH, HX POJib B OBITY H IIPOMBIIII-
JICHHOCTH .

XHUMHYECKHIT HKCHCPHMCHT: H3Y4YCHHC o00pasioB MaTcpHalloB
(cTekIl0, CnjaBbl METAJLIORB, MOJMMEPHBIC MATCPHAIIBI)

MexnpeameTHble CBA3U

Peanuzaums MexnpeaMeTHBIX CBA3eH NPH M3YYEHHH XHMHH B
9 kmacce OCYUISCTBIAACTCA Hepe3 HCMOIb30BAHHE KaK OOMIMX ecTe-
CTBCHHO-HAYYHBIX MOHITHH, TAK W TOHATHIH, SBISIOUINXCA CHUCTEM-
HBIMH IJI51 OTASIBHEIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA .

OOumHe ecTeCTBEHHO-HAYUYHEBIE MOHATHS: HaYYHBIH (pakT, rHIIOTE-

3a, 3aK0OH, TeOpHsA, aHallu3, CHHTE3, KiaccH(pHKaIUs, NepHoIHI-

HOCTH, HabJII0OJeHHe, SIKCIIEPHMEHT, MO/JIeITHpOBaHHe, H3MEPEHHE,

MO/JI€Jb, ABJICHHE, MAPHHUHKOBLIH 3 (DeKT, TEXHOIOTHA, MAaTEPHABI .

duzHKa: MaTepHs, aTOM, IJISKTPOH, IPOTOH, HEHTPOH, HOH, HY-
KW, H30TOIILI, paJHOaKTHBHOCTh, MOJIEKYJa, 3JEKTpPUYECKHH 3a-
psiJi, TIPOBOJHUKH, TONYTIPOBOJAHUKH, JTHAIECKTPHUKH, (DOTOINEMEHT,
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BEIIECTRO, Teso, 00BEM, arperaTHoe COCTOSHHE BEIISCTRA, ras, pac-
TBOp, PacTBOPHMMOCTh, KpHUCTAJUTHYECKas penréTka, CriaBbl, (hH3IM-
YECKHE BEJIHYHMHBI, €1HMHHIILI H3MepeHHH, KOCMHYECKOE llp{JCTpaH-
CTBO, IJIaHEThl, 3B&31bl, CostHLeE .

buonorua: ¢orocuHTe3, ApIXxaHue, OHocdepa, PKOCHCTEMA, MH-
HepaJibHble YI00peHHs, MHKpPO3JIEMEHThl, MaKpO3JeMeHThl, IHTa-
TelbHbIE BEIIECTBA .

['eorpacdua: armocdepa, ruapochepa, MUHEPaAIbl, TOPHBIC MOPO-
7Bl TIOJIE3HBIE HCKOIIAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI .
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TTNAHWPYEMBIE PE3YNbTATLI OCBOEHHWS
YYEBHOTO TIPEOMETA «XWUMHS» HA YPOBHE
OCHOBHOI'O OBLLErTO OBPA3OBAHMA

I/’IS}"‘-!EHH@ XMMHHM B OCHOBHOH IUKOJIE HallpaBJICHO Ha JOCTHIKE-
HHUE Oﬁ}"IaIOU.IHMHCﬂ JHYHOCTHBIX, METalpCiAMETHBIX H NpciMET-
HEIX PE3IVIIETATOB OCBOCHHA }"166[-101"0 npeamMeTa .

JNuuHocTHLIE pesynbTaTel

JINUHOCTHBIE pe3yiikTaTel OCBOCHHA IIporpaMmmel OCHOBHOIO 00-
mIero OGPESOB&HHH JOCTHI'aroTCda B XoJle OG}HIEHHH XHMHH B €IHH-
cTBe y4eDHOM M BOCIIUTATEIBLHON AesTelbHocTH Opranu3anmumy B co-
OTBETCTBHH C TpadHIHMOHHEIMH pOCCHﬁCKHMH COIHOKYJIBTYPHBIMH
H AYXOBHO-HPA4BCTBCHHBIMH IHEHHOCTIAMH, IIPHHATBEIMH B GGI.U,ECTB@
IpaBHIaMH M HOPMAaMHU IOBEIEHUS U CIIOCOOCTBYIOT IIpoLeccaM ca-
MOIMO3HaAHHA, CAMOPA3BHTHA H COUHaJIHM3allHH OGYIIHIDU_[HXCH .

JIMYHOCTHBIE pe3yiabTaThl OTpakawT CcHOpMHPOBAHHOCTH, B TOM
YHUCJIE B YACTH:

MaTproTHHecKoro BOCNMTaHKUA

1) IEHHOCTHOTO OTHONIEHHS K OTEYECTBEHHOMY KYJIbBTYPHOMY,
HC'['()pH‘-lﬂCKDMy H Hﬁ}”—[HOM}’ HACHCIHUH, INMOHHMMAHMA 3HAYCHHA XH-
MHYECKOH HAYKH B KH3HH COBPEMEHHOTO OO0mIecTBa, COCOOHOCTH
BIIaJI€Th IOCTOBEPHON MH(OPMALIMEH O IEPEILOBBIX JOCTHKEHHUAX H
UTKphITPiHX MHpOBOf‘l H OTe4eCTBEHHOH XHMMHH, 33HH'['EpeCOBﬂ.HH{)-
CTH B HAYYHBIX 3HAHUAX 00 ycTpolcTBE MHpa U 00IIecTBa;

paK4aHCKOro BOCNMTaHMA

2) npeacTaBiICHUA O COUHAJNBHBIX HOpPMax M MpaBujlaXx MCHKIIHY-
HOCTHBIX OTHOIUEHHMH B KOJUIGKTHBE, KOMMYHHKATHBHOH KOMIlE-
TEHTHOCTH B OOLIECTBEHHO IOJE3HOH, yuyeOHO-UCcCIen0BaTENbCKOI],
TBOPYECKOH M JAPYTHX BHAaX AEATENbBHOCTH; TOTOBHOCTH K pa3HO-
00pa3sHOM COBMECTHOH AEATENBHOCTH IIPH BBIMOJHEHUH Y4eOHBIX,
MO3HABATEIABHBIX 3ajl1a4d, BBIMOMTHEHHMH XHMHYECKHX HKCIICPUMCH-
TOB, CO3JAHUM YHEOHBIX MPOEKTOB, CTPEMIICHUS K B3aHMOIIOHHMA-
HHUIO M B3aMMOIIOMOLLHU B IPOLICCCE ITOM yueOHOM 1eATeIbHOCTH; o=
TOBHOCTH OIIEHHBaTh CBOE IMOBEJIEHHE M MOCTYIIKH CBOMX TOBapH-
el © MO3HUMH HPAaBCTBEHHBIX M IIPABOBBIX HOPM € YYETOM
0CO3HAHUA MOCIEICTBHH MOCTYIIKORB;

LleHHOCTH Hay4YHOro No3HaHuA

3} MHPOBO33PCHYCCKHX l'I.’pe,ILCTElBJ'IE:HHﬁ O BEIIECTBEC H XHMHWYC-
CKOH peaKIlHH, COOTBCTCTBYKIIHMX COBPECMCHHOMY YPOBHK) pa3sBH-
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THH HaYKH W COCTABIAIONIMX OCHOBY I MMOHUMaHWA CYIIITHOCTH Ha-
YYHOI KapTHHBI MUpa; MpeIAcTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3sBUTHUA LIPUPOJBLI, B3aMMOCBS3AX 4eJOBEKa C IHPUPOJIHOH
CPEl0i, 0 POJIM XMMHH B [TO3HAHHUH DTUX 3dKOHOMEPHOCTEH;

4) nozHaBaTeJILHBIX MOTHBOB, HAllPABIEHHBIX Ha MOJIyHYEHHE HO-
BbIX 3HAHHUH 110 XUMHH, HEOOXOAMMBIX IS OOBbACHEHUs HaOJIKO/1ae-
MBIX ITPOLIECCOB U ABJICHHIA;

5) no3HaBarenbHOH, MH(POPMAIIMOHHON M YHUTATEIbLCKON KYJIbTY-
PBl, B TOM YHCJI€ HAaBBIKOB CaMOCTOATENbLHOH padoTbl ¢ yueOHBIMH
TEKCTAMHM, CIPaBOYHOH JIHTEPATypoOii, JOCTYIIHBIMH TEXHHYECKMMH
cpe/cTBaMH HH(POPMAIIMOHHBIX TEXHOJIOTHIHA;

6) uHTepeca K OOYYEHHIO H IIO3HAHHIO, JHOO0O3HATEIBHOCTH, I'0-
TOBHOCTH M CIIOCOOHOCTH K caM000pa30oBaHHIO, IPOEKTHOH M HCClle-
JI0BATEILCKON JI€ATETbHOCTH, K OCO3HAHHOMY BBIOOpDY HampaslieH-
HOCTH M YPOBH: 00y4YeHHs B JajbHelineM;

DopMMPOBaHMA KyNbTYpbl 30POBbA

7) oco3zHaHUs LEHHOCTU KMU3HH, OTBETCTBEHHOI0 OTHOLIEGHUS K
CBOEMY 3/0POBBIO, YCTAHOBKH Ha 3JI0pOBbIli 00pa3 KM3HH, OCO3HA-
HHUS TIOCJIEJICTBHH M HENPUATHS BPEAHBIX TPHBHIMEK (ymoTpedie-
HUS AJIKOI'OJIf, HAPKOTHKOB, KypeHHs), HeoOXoauMocTH colikoe-
HHA TIpaBUIl O€30IIaCHOCTH TIPH OOpaNIeHHH ¢ XUMHUIECKUMH Bellle-
CTBAMH B OBITY M peasibHOMN JKHU3HH;

TpyzoBOro BOCMUTaHKS

8) HHTEepeca K MPakTHYECKOMY H3YYEHHIO npodeccuid 1 Tpyaa pasz-
JIHYHOTO Polia, YBa)KeHHE K TPYY H pesyibTaTaM TPYLOoBOH gesdTelb-
HOCTH, B TOM YHCJIC HA OCHOBE MPHMEHEHHS MPEIMETHBIX 3HAHHH 110
XUMHH, OCO3HAHHOTO BBIOOpa MHAHBHIYAJIBLHOH TPASKTOPHH MPOIOII-
KeHHs 00pa30BaHus ¢ YYETOM TMYHOCTHBIX MHTEPECOB H CMOCOOHO-
CTH K XMMHH, OOLIECTBCHHBIX HHTEPECOB U NOTPEOHOCTEH; YCIICIHOH
npojpeccHOHANBHONH ACATECIBHOCTH H Pa3BUTHA HEOOXOIHUMBIX yMe-
HHIl; TOTOBHOCTE aalTHPOBATLCA B IpodeccHOHaIbLHOMH cpele;

JKONOrMYECKOro BOCNMTaHKA

9) sKONMOTHYECKH Heaeco00pa3HOro OTHOIIEHUA K MPHUPOIE Kak
HCTOYHHKY KH3HH Ha 3CMJ'IC, OCHOBE ¢é CYILIECTBOBAHHA, MTOHHUMA-
HUsA IIEHHOCTH 3I0POBOTO M Oe30omacHoro o0pasza JKU3HH, OTBETCTBEH-
HOTO OTHOIIEHHUA K COOCTBEHHOMY (DPHU3UYECKOMY H TMCHUXHYECKOMY
310POBbBIO, OCO3HAHMUS LUECHHOCTH COOMIOACHUA MpaBuil 0E3011acHOroO
NMOBEICHHA NPH padoTe ¢ BEIIECTBAMH, a TAKXKE B CHTyalUHUsX, Yrpo-
KAOTIUX 3IOPOBRIO M KHW3HH JIIOJIEH;
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10) crrocoOHOCTH NMPUMEHATH 3HAHHUA, MOIyHaeMbIe TIPH H3yUe-
HUHW XMMHH, /171 PEIIEHUA 3a/1a4, CBA3AHHBIX C OKpY KarolieH pu-
pOAHONH Cpegoi, NOBBIIIEHNUA YPOBHA JKOIOTHYECKOH KYJIbLTYPHI,
0CO3HaHUA TI00ANILHOr0 Xapakrepa >KO0JOIrHYecKuX npodyiem H my-
TEH UX pPelLlEHHs [IOCPEICTBOM METOL0B XUMHH;

11) o>Konoru4eckoro MpIIIEHHA, YMEHHA PYKOBOJCTBOBAThCA UM
B [103HABATEJILHONH, KOMMYHHKATHBHOH U COLMAJILHOH IPAaKTHKE .

METCII'IP'BAMEWI:IE pes3ynbTaThl

B cocrae meranpe/jMeTHBIX pe3yJIbTATOB BBIIAEIAKT 3HAYHMbIE
A1 (POPMHPOBAHMA MHPOBO33pPEHUA OONIeHayuyHbIE€ IHOHATHA (3a-
KOH, TEOpHs, NPHHIKI, THUNIOTE3a, (akT, cHcTeMa, NMpolecce, IKCme-
PHMEHT M P .), KOTOPBI€ HCHOJB3YKTCA B €CTECTBEHHO-Hay4HBIX
yueOHBIX IIpe/iMeTax U II03BOJIAIOT Ha OCHOBE 3HAHUH H3 DTHX IIpel-
METOB (QOPMUPOBATL HPEACTABICHUE O LEJNOCTHON HAYYHOH KapTH-
He MHpa, U YHHBepcallbHble y4eOHble HeHCcTBHs (II03HaBaTelIbHbIE,
KOMMYHHKATHBHBIE, PETYIATHBHBIE), KOTOpbIEe oOecrieunBaroT Gop-
MHPpOBEAaHHC TOTOBHOCTH K CaMOCTOATCIBHOMY IINMAaHHPOBaHHIO H
OCYIIECTB/IICHHIO Y4eOHOH 1eATeIbHOCTH .

MeranpegMeTHsie pe3yiibTaTbl OCBOEHHs 00pa3oBaTe/IbHOH [IpoO-
rpaMMbl 110 XMMHH OTPa)aloT OBJIAaJCHHE YHHBEPCAJIbHBIMH 1103HA-
BaTeJbHbIMH JI€HCTBHAMH, B TOM YHCIIE!

ba30BbIMM NOrMYECKUMM AEUCTBUAMM

1) yMeHueM HCNONb30BaTh NPHUEMBI JOTHYCCKOrO  MBILIICHUS
IIPH OCBOECHHH 3HAHWI: pPAcKpPhIBAThL CMBICI XHMHWYECKHX IMOHATHH
(BBILOENATE HMX XapaKTepHble IMPH3HAKH, YCTaHaBJIHBAThL B3aUMO-
CBA3b C JAPYTHMH NMOHATHAMHM), MUCMONB30BATE NMOHATHA UL 00BsiC-
HEeHHs OTACIBHBIX (PAKTOB W SBICHWI; BBEIOMpaTh OCHOBAHUSA M
KPHTEPHH ANA KlaccHPUKAIUMH XHMHYECKHX BELIECTB M XHMHUe-
CKHX peakKLHil; YCTAHABJIHBAThL MPHYUHHO-CIICACTBCHHBIC CBA3H
MEXKAY OOBEKTAMH M3Y4YCHHA, CTPOHUTH JOrHYECKHE pacCykKIACHH:A
(HHAYKTHBHBIE, ACIYKTHBHBIE, 110 aHAJIOTHH); HEJaTh BBIBOJBI H 3a-
KJTFOYEHHSA;

2) yMeHHEeM NpPHMEHATH B IPOLECCe MO3HAHMA TOHATHA (npea-
METHBIE M METanpeMETHBIE), CHMBOIIMYECKHE (3HAKOBBIC) MOJIEIH,
MCIIOJIb3YEMbIC B XHMHH, NMPecoOpa3oBeIBATE UIHPOKO NPHMCEHAEMbIC
B XUMHH MOJIEJIbHEIE MpeJICTaBIeHUA — XUMHYECKHH 3HaK (CHMBOIJI
aNIEMEHTA), XUMHUYecKkas (GopMmyna U ypaBHEHHE XHMHYECKOH peak-
IIMM — MpPH PEmIeHHH y4eOHO-TO3HAaBATEIbHBIX 3ajau; ¢ y4ETOM
3TUX MOJENBHBIX TPEACTABICHHI BBIABNATE H XapaKTepHU30BaTh Cy-
HIECTBEHHBIE MPH3HAKH H3Y4YaeMBIX OOBEKTOB — XHMHYECKHX Be-
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IMIECTB M XUMHYECKHX peakiliil; BBIARIATE 0O0IIHE 3aKOHOMEPHO-
CTH, HPHHHHHQ—CHCHCTBCHHBIC CBA3ZN H l'[pOTIiBOpC'—[HH B HB}T‘-IHCMI:]X
lpoueccax W SBJIEHHUSX; IpejjlaraTb KPUTEPHUHM Ul BbISBICHUS
ITUX 3aKOHOMEPHOCTEH W NMPOTHBOPEHHI; CAMOCTOATEIBHO BBIOH-
parhk crnocod pemeHusa yueOHOH 3a1a4yM (CpaBHHUBATh HECKOIBKO Ba-
pPHAHTOB peunieHus, BeIOMpaTk Hanbosee NOJAXOAANINN ¢ YYETOM ca-
MOCTOATCIIBHO BBILACIICHHBLIX KpPlTepHEB);

BasoBbIMM MCCNEA0BATENbCKUMMU AEMCTBUAMM

3) yMEHHEeM HMCIOJIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KauecTBE
MHCTPYMEHTA [O3HAHMA, 4 TAKKE B Ka4E€CTBE OCHOBBI /uid (POpMHU-
pPOBaHHA THUIIOTE3bl IO MPOBEPKE TMPABHIBHOCTH BbICKa3blBAEMbIX
CYKICHHH;

4) npuoOpeTeHHe ONBITA MO JIAHHPOBAHHIO, OPraHU3alHH H Ipo-
BEJICHUID YUCHHYECKHX JDKCIIEPHMEHTOB: YMEHHEe HaOIaaTe 3a X0-
JIOM HpOollecca, CaMOCTOSTENbHO IIPOTHO3ZHPOBATL €0 PE3YIbLTAT,
hopMmynuporaTk 0000IEHHA W BBIBOJIEI 110 pe3yJibTaTaM IPOBEIEH-
HOI'0 OILITA, UCCIIEMOBAHNS, COCTABIATE OTHET O LIPOJSIAHHOH pa-
doTe;

Pabotou ¢ uHhopmaymen

5) ymMenueMm BbIOMpaTh, aHAJIM3HPOBATL M UHTEPIPETHPOBATL MH-
(hopMaLMKO pa3/MYHBIX BHIOB M (JOPM MNpeACTaBIEHH, NoJIydae-
MYK H3 pa3HbIX HCTOYHHKOB (Hay4YHO-TIOIYJIIpHasA JIMTeparypa XH-
MHYECKOTO cojepKaHus, clipaBodHbie Imocodus, pecypesl Murepne-
Ta); KPHTHYECKH OIEHHBATH MPOTHBOPEYHBYIO H HEJOCTOBEPHYIO
HH(popMaLHIO;

6) yMEHHEM TMPHMEHATE Pa3sIHYHEIE METOBI M 3alIPOCHI MIPH TO-
ucke U oTdope uHpoOpMaLUl U COOTBCTCTBYIOLIUX JTaHHBIX, HCOOXO-
JUMBIX I BBITIOTHEHHMSA y4eOHBIX M TO3HaBaTEIBHBIX 3ala4 Ompe-
JIeNEHHOTO THMA; MPHOOPETEHHE OTILITA B 00JIAaCTH MCMOIB30BaHM
nH(GOPMALHOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH, OBJIAJeHHE
KYJbTYPOH aKTHBHOTO MCHOJIB30BAHUA PA3IHYHBIX MOMCKOBBIX CH-
CTEM; CaMOCTOATE/IbHO BbBIOHpPATh ONTHMAILHYIO (Gopmy npeiacras-
JJeHHuss MHQGOpMAaNUH W WUIKCTPHPOBATH pellaeMble 3ajladH He-
CJIOKHBIMH CXEMAMHU, JlHarpaMMamu, JIpyrumMu opmamu rpaduku
1 UX KOMOMHaIMAMH;

7) yMEHHECM HCHOJB30BATh U aHAJIU3UPOBATE B Ipollecce yueOHOI
M HCCIIEI0BATENLCKOM AeATeIbHOCTH HH(POPMAIIHIO O BAUSHUM MPO-
MBINIIJIEHHOCTH, CEIBCKOTO XO03AWCTBAa M TPaHCMOpPTa Ha COCTOAHHE
OKpPY Kalollei MpUpOaHOH cpebl;
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YHUBEPCANbHBIMW KOMMYHUKATUBHBIMM AEMCTBUAMM

8) yMeHHeM 3ajlaBaTh BOTIPOCH (B XOJ¢ AWaiora W/HIH JHCKYC-
CHH) 11O CcyHecTBY 00CykK/1aeMOi TeMbl, (POPMYIIMPOBATh CBOH NPEJI-
JIOKEHUSI OTHOCHUTEILHO BBIMTOJIHEHUS NPEIJIOKEHHON 3a/]a4u;

9) npuobpereHHe ONbITA MPE3CHTALMH PE3YJIbTATOB BbINOIHEHHUS
XMMHYECKOI'0 JKcHepuMeHTa (nadboparopHoro onbita, lladboparop-
HOH paboOThI MO MCCAEJOBAHHIO CBOHCTR BelllecTB, y4eOHOTO npoek-
Ta);

10} FJAHHTCPCCOBAHHOCTE B COBMECTHOH CO CECPpCTHHKaMH ITO3Ha-
BATEJLHOH M MCCIIENOBATEILCKON JeATEe/IbHOCTH LIPH PELIEHHH BO3-
HUKAKLHUX [IpodJieM HAa OCHOBE ydé€ra oOLIMX HMHTEPECOB M corla-
COBaHHUA MNMO3ULHH (00cyXk/eHuss, OOMEeH MHEHHMSIMH, «MO3TrOBBIE
WITYPMBL», KOOpAHHALMA COBMECTHBIX [ACHCTBHIH, olpelecHHe
KPUTEPHEB 10 OLICHKE Ka4ueCTBA BBITIOJIHEHHOM paboThl U Jp .);

YHUBepCanbHbIMK perynaTMBHbIMM ,EIEFIICTBHHMH

11) ymMmeHHeM CcaMOCTOATENILHO OIPENeIATs HelH AeATEeILHOCTH,
IUIAHUPOBATh, OCYHIECTBIATE, KOHTPOJIHUPOBATL U IIPH HEOOXO0IH-
MOCTH KOPPEKTHPOBATE CBOIO JeATEILHOCThL, BEIOHpaTh Haubosee
s dexkTUBHBIE CTTOCOOBI perteHns yaeOHbBIX U MO3HABATEJILHBIX 3a-
Jla4d, CaMOCTOSTEJIbHO COCTABJIATL MIIM KOPPEKTHPOBATHL IIPEI10-
KEHHBIH aJITOPUTM JIEMCTBHH IIPH BRIITOJHEHHH 3aJaHUN C YYETOM
HOJIYHMEHU HOBBIX 3HAHUK 00 M3y4aeMbIX 00bEKTAX — BEIUECTBAX
H peakMsaX; OleHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ynbTaTa 3a-
ABJICHHOM LEIH;

12) ymMeHHeM HCMONB30BaTh U aHAJIU3HPOBATHE KOHTEKCTHI, MpeI-
ImaracMeI€ B YCIIOBHUH 3aJIaHUAM .

TlpeamerHele pesynbrarsl

B cocTaBe mpeAMETHBIX pe3yJbTaTOB MO OCBOCHHMIO 00A3aTEIBHO-
ro cojAcpiKaHHsl, YCTAHOBJICHHOIO JaHHOH NMPUMCEPHONH padoucil npo-
rpaMMOii, BBIAEIAKOT: OCBOCHHBIC OOy4YarONIMMHCA HaydHBIC 3Ha-
HHA, YMEHHS M CriocoOmwl JieicTBHI, crienH(puyueckne Uis npeaMer-
HOH o0macTH «XHUMHA», BUABI JEATEIBHOCTH MO MOJIYYeHHI0 HOBOTO
3HaAHWA, €ro HWHTEPNpETalMH, NMpeodpa30BaHUI0 W TPHMEHEHHWIO B
pasIHYHbIX Y4€OHBIX H HOBBIX CHTYalHAX .

IlpeameTHBie pe3yabTaThl MpeE/ACTABICHBI MO TOJaM OOyUYeHHA H
oTpaxarT cPOPMHPOBAHHOCTE Y 00YHaIOIIHUXCHA CICAYIONIHX YMe-
HUM:
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8 KNACC

1) packpwieamb cmbica OCHOBHBIX XHMHUYECKUX IMOHATHUI: aTOM,
MOJIEKYJIA, XUMHUYECKHIl 2JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BeE-
HIECTBO, CMeCh (OHOPOAHAA U HEOJHOPOHAS ), BAJIEHTHOCTb, OT-
HOCHTEJIbHAA ATOMHAsl U MOJIEKYJIAPHAS Macca, KOJIMYECTBO BeELlle-
CTea, MOJIb, MOJIAPHAA Macca, MdcCOBasd JOJIA XHMHYCCKOIQ 2J1e-
MEHTAa B COEIMHEHHH, MOJAPHLIA 00bEM, OKCHI, KHCIIOTA,
OCHOBAHME, COJIb, 2JIEKTPOOTPHUILIATEIIbLHOCTh, CTEIIEHb OKHCIIEHHS,
XUMUYECKad peakuus, Kiaccu@uKkaums peakimn: peakimu coem-
HEHH, PEaKIIMH Pa3JI0KEeHHUs, PeaKIlMHu 3aMelleHHUs, peaKuu 00-
MEHa, PK30- M JHIOTEPMUYECKHE PEaKIMK; TEII0BOH >hdekT peak-
LOUH; PO aToMa, JIEKTPOHHBIMA clloM aToMa, aroMHas OopOUTallb,
paanyc atoMa, XUMHYecKas CBA3b, MOJIAPHaA U HENOJApHaA KoBa-
JIEHTHAasl CBA3b, HOHHAA CBs3b, HOH, KATHOH, aHHOH, PACTBOP, Mac-
COBas j10J1A BeuecTBa (NMpOUeHTHAas KOHUEHTpanusa) B pacTBOpe;

2) unmocmpupoeams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX I10-
HATHH (cM . 11. 1) ¥ HIpUMEHSTE TH [HOHATHA IIPH OIIMCAHHUM BEIIECTB
M UX IIpeBpalleHHH;

3) ucnonbzosamsb XUMHUYECKYK CHMBOJIMKY JJIA COCTaBJIEHHA
(popmyIl BelleCTB U YPaBHEHHH XUMHYECKHUX peaKLHii;

4) onpedensims BAIEHTHOCTL aTOMOB 2JIEMEHTOB B OMHApPHBIX cOe-
JAMHEHHUAX; CTEICHb OKHUCICHHA DJICMEHTOR B OMHAPHBIX COCIAMHCHH-
X, NPUHAMIEHKHOCTh BELUIECTB K OIpeeléHHOMY Kiaccy coeluHe-
HUH 110 opmyiiaM; BHI XUMHYIECKOH CBA3H (KOBAJEHTHAasA U HOH-
Has) B HCOPraHUYECKUX COCAHHCHMUSX;

5) packpeieams cmoica Ilepuoandeckoro 3akona 1. M. Mennene-
eBa: JACMOHCTPUPOBATH MNOHUMAaHHUC I[CPUOIHUYCCKON 3aBUCHMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX nojoxenus B Ilepuoamue-
CKOMH CHCTCMC, 3aKOHOB COXPHHCHHH MACChl BCLICCTB, NOCTOAHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YeHUs, 3aKoHa ABOraipo; onu-
coleams W xapakmepuzosams TadbmuuHyr ¢dopmy llepumoantueckoii
CHUCTEMBI XHUMHYECKHX A2JIEMEHTOB: pa3iMdaTh TOHATHS «TJaBHas
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», ma-
Ible M QOJBIIHE TEePHOAbI;, coomitocumes 0003HAYECHHSA, KOTOPbLIE
umMmetroTca B tadbnuie «llepwmoanyueckas cucTeMa XHMHYECKHX HJie-
mentoB [l . M. Menneneesa» ¢ HHCIIOBLIMH XapaKTCPHCTHKAMH CTPO-
€HHMA aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apaj aiapa, odliee
HHUCIIO T)J’lCKTpOHOB H pﬂCHpC,ﬂCHEHHC HX I10 '.-].]'[CKTP(}HHI:[M C.J'IOHM};

6) kraccuguyuposams XUMHYECKHE 3JIEMEHTBI, HEOpraHu4e-
CKHME BEIleCcTBa; XUMHYECKHE peakiuu (1o YHCIy M COCTaBy y4a-
CTBYIOIIHX B PEAKITHH BEIECTB, TI0 TeTNoBOMY 3 derTy);
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7) xapaxmepuzoeams (ORUCHIGAMb) O0IINE XHMHUYECKHE CBOM-
CTBA BEIMIECTB Pa3JIMYHBIX KJIACCOB, TTOATBCPIK/Ias OTMMCAHUE TTPUME-
paMH MOJIEKYISPHBIX YPAaBHEHHUH COOTBETCTBYIOIINX XHMHYECKHX
peaKLuii;

8) npoenoszuposams CBOWCTBA BENIECTB B 3aBUCHMOCTH OT MX Ka-
YECTBEHHOTO COCTABa; BO3MOIKHOCTH MPOTEKAHUS XMMHYECKHX Ipe-
BpAIIEHHI B Pa3JIMYHBIX YCIOBHAX;

9) ebiuucaames OTHOCHTEIBHYH MOJICKYJSIPHYK) H  MOJAPHYH
MACChl BELIECTB; MACCOBYIO JOJII0 XMMHYECKOIo sjiemenrta 1o ¢op-
MYylJle COEIMHEHMS; MAacCOBYIO JOJIIO BELecTBa B pacTBope; IIPOBO-
JUTh pacy€Thl M0 YPABHEHHIO XHMHYECKOH PEaKIinum;

10) npumenssms OCHOBHBIE OIIEPALIMH MbICIMTE/ILHON JNEATEIIbHO-
CTH — aHaJM3 H CHHTE3, cpaBHeHUe, 00o01IeHue, cucTeMaTU3alltIo,
Kiaccu(pUKaINAIO, BBIABICHUE TIPHIYUHHO-CIECICTBEHHBIX CBA3CH —
Ul M3Yy4YE€HHsA CBOHCTB BEHIECTB M XHMMHUYECKHX peakiluii; ecTe-
CTBEHHO-Hay4HbI€ METO/Ibl MMO3HAHUA — HaOJI0/leHHe, U3MEepeHHe,
MOJICJIMPOBAHHE, PKCTICPUMEHT (peabHbIH U MBICJICHHBIH);

11) credosames npaBuiiaM TIOJB30BAHHA XHUMHYECKOH IMOCYI0H H
nabopaTopHBIM 000pPYIOBAHMEM, a TaKXKe I[IpaBWiaM oOpalieHus
C BCIICCTBEaAaMH B COOTBCTCTBHH C HHCTPYKIIHAMH 110 BBITIOITHCHHH
71a00paTOPHEIX XUMHYECKHX OIBITOB IO MOJYYEHHIO W COOMPaHHUIO
razoo0pa3HbIX BelLleCcTB (BOJAOpOJa U KUCJIOPOAa), IIPUIOTOBICHHIO
pacTBOPOB ¢ OlIpeAeNéHHOH MACCOBOH [10JIeH pacTBOPEHHOIO Bellle-
CTBA; IUIAHUPOBATH M IHNPOBOAMTL XHMHUYECKHE DKCIHEPUMEHTBLI 110
paciio3HaBaHMIO pacTBOPOB NIeJI0Yel H KUCJIOT ¢ IIOMONIIBIO HHIHKA-
TOpORB (TakMyc, heHonQTaTICMH, METHIOPAHK U 1P .) .

9 KNACC

1) packpsleams c¢mbicl OCHOBHBIX XMMHYECKHX TMOHATHH: XHMH-
HYEeCKHH AJIEMEHT, aTOM, MOJICKYJa, HOH, KaTHOH, aHHOH, TIPOCTOE
BEIIECTBO, CIIOKHOE BEMIIECTBO, BAJIEHTHOCTH, 3MEKTPOOTPHLATENb-
HOCTb, CTCIICHb OKHMCJICHHMS, XMMHYCCKAs peaklMs, XUMHYCCKas
CBA3b, TEIUIOBOI 2 PeKT peakiuu, MOJIb, MOJIAPHBIH 00BEM, pac-
TBOP; AJEKTPOIIHTEL, HEAIEKTPOIHUTEL, JEKTPOIHTHYECKAS JIHCCO-
nyanua, peakiiid HOHHOTO oOMeHa, KaTajau3aTop, XMMHYECKOe
paBHOBecHe, oOpaTHMBIE H HeoOpaTUMBIE peaKIIiU, OKHCITHTEh-
HO-BOCCTAHOBHTEILHBIE PEaKIliH, OKHCIUTENb, BOCCTAHOBHUTEND,
OKHCIICHHUC H BOCCTaAHOBIICHHC, ElIl.FI(}TpOFIHE, ﬂM(’l]OTCpHOCTb, XHMH-
yecKas CBA3b (KOBaAJICHTHas, MOHHAasl, McTaluIMYecKas), Kpucras-
indeckas pelérka, KOppo3us MeTalJ1oB, CILIaBLI; CKOPOCThL XHMH-
YECKOW peaklluu, TpeaelbHo aonycrtumas kouuenrpanus (I1TJ1K)
BEIleCTBA;
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2) wwnrocmpupoeames B3aHMOCBA3b OCHOBHBIX XHMHWYECKHX TIO-
HATUHA (cM . 1. 1) U IPUMCHATE ATH MOHATHSA MPU ONMKUCAHUK BECICCTB
M MX [IPEBpALlCHHIA;

3) ucnonvzoeanms XMMHUYECKYH CHMBOJHMKY [JIsl COCTaBJICHHA
(hopmyIr BeIeCcTB M YPpaBHEHHMIT XMMHYECKHX PeaKLHii;

4) onpedensamsb BaJIECHTHOCTh U CTEIEHb OKHCIICHHS XHUMHYECKHUX
DJJIEMEHTOB B COEIMHEHMAX pa3jIM4YHOI0 COCTaBa; NMPUHAIJIEKHOCTh
BEIIECTB K OIPE/ISIIEHHOMY KJIACCY COEJAMHEHHH 1o (opMyaM; BHJ
XUMHUYECKOW CBA3M (KOBaJIeHTHaA, HOHHAs, METAJIJIMYECKAsi) B He-
OpPraHMYeCcKHX COEJIMHEHHUAX; 3apsi/ MOHA 110 XUMHUYECKOi (popmy-
Jie; XapakTep Cpe/ibl B BOJIHBIX PACTBOPAaX HCOPIraHUYECKHX COe/IH-
HEHHH, THUIl KPUCTAJLUIHYECKOH PEelIETKH KOHKPETHOI'O BELIECTBA;

5) packpwieams cmuica Ilepuwoandeckoro 3akona /1. M. Mennene-
eBa M JAeMOHCTPHPOBAThL €ro NMOHUMAHHE: ONUCHIBAMb U XapaKme-
puzosames Tabnuauyio ¢opmy Ilepuoauyeckoil cHUCTEMBI XHMHYE-
CKHX DJIEMEHTOB: pa3jvyaTek [OHATHA «TJaBHAs MNOArpynma
(A-rpyumna)» u «iodounas noarpyrma (b-rpynmna)», maisie u 00J1b-
LIHE MMEPHOBI; coomHOoCUmMb 0D03HAYEHH I, KOTOPBIE HMEIOTCS B Ie-
pHoMYeCcKol TabiHIle, ¢ YHUCIOBBIMH XapaKTEpPHCTHKaMH CTpoe-
HHUSA ATOMOB XMMMYECKHX DJIEMEHTOB (cocraB MW 3aps) sjpa, obuiee
YUC/IO DJIEKTPOHOB U paclpeiesieHHe HUX 110 2JIEKTPOHHBIM CJIOAM);
obvacHaAmMe 00IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 2JIeMEH-
TOB M UX COCJAMHEHHUH B IIpejesiax MajblX IIEPHOOB H INIaBHBIX 11011~
I'PYIII € YYETOM CTPOEHHSA UX ATOMOB;

6) Kraccugpuyupoeams XUMHYECKHE DJIEMEHTBI; HEOpraHUYe-
CKHUE BELICCTBA; XMMHYCCKHE peakuMH (110 YHCIY M COCTaBy y4a-
CTBYIOIIHX B PEAKIIHH BEIIECTB, 10 TEIIIOBOMY A dheKTy, 1o u3me-
HEHHWIO CTEMEeHEeH OKHCICHHA XHMHYECKHX 3JIEMEHTORB);

7) xapaxmepuzoeams (onucevleams) odlHe U crnieuupHUHCSCKHUE
XUMHYECKHE CBOHCTBA MPOCTHLIX M CIIOKHBIX BELIECTB, MMOATBEPHK-
Jast olMcanne rnpuMepaMm MOJIEKY/ISIPHBIX M MOHHBLIX YpaBHEHHIM
COOTBETCTBYHOIIHX XUMHUYECKHUX PEaKIlHii;

8) cocmaename ypaBHEHHS ICKTPOIHTHUYECKOH THCCOIMAIIHHA
KHUCJIOT, LIejIoYeil U cosiell; MOJIHbIe H COKpallEHHEBIC YpaBHCHHS pe-
aKIUH HOHHOTO OGMEIIR; YpaBHCHHA pealcuuﬁ, MoATBECPAROAKOIIIHX
CYUIECTBOBAHHE TEHETHYCCKOH CBA3H MECHK/Y BCHICCTBAMH pPa3TH4-
HBIX KJIACCORB;

9) packpeieams CYHIHOCTE OKHCIHTENLHO-BOCCTAHOBHTENLHBLIX
peakiuii MmocpesICTROM COCTaBJICHHSA SIEKTPOHHOTO OanaHca HTHX
peakIuii;

10) npocuozuposams CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT HX
CTPOEHHA; BO3ZMOKHOCTH MPOTEKAHUA XUMHYECKUX TpeBpanienunii
B pa3/IMYHbIX YCIIOBUAX
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11) ebryucnames OTHOCHUTEIIBHYH) MOJEKYIAPHYH M MOJSPHYHO
Macchl BEIIECTB; MAacCOBYHO JIOIO XHMHHYECKOTO 3JTECMEHTa 1o (op-
MyJie COEJIMHEHMS; MAacCOBYH JOJIKO BElIecTBa B pacTBOpeE; IMPOBO-
ANTh pacy€Thl 10 YPABHEHHIO XUMHYECKOH PEaKIINM,

12) credosame npaBuiiaM MOJIB30BAHUA XHMHYECKOH I1OCYIIOH H
nabopaTtopHeIM 00Opy0BaHHEM, a TaKKe NpaBuiaM oOpameHus
C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKUHAMH MO BBINOJIHEHHIO
1adopaTOPHBIX XHMHYECKHX OIIBITOB 110 MOJYYEHHI) U COOHpPAHUIO
razoo0pa3sHbeIX BellecTs (aMMHAKA U VITIEKUCIIONO ra3a);

13) npoeooums peakuym, MOATBEPKAAKIIHME KAa4EeCTBEHHBIN CO-
CTaB pa3jiM4HbIX BEIIECTB: PacllO3HABATH ONBITHBIM IIYTEM XJIOPH/I-
OpoMua-, Hoaua-, kKapboHart-, pocdar-, cuaukar-, cyjabpar-, ru-
APOKCH/I-HOHbI, KATHOHbI aMMOHHMS H HOHBI H3YYE€HHBIX METAJJIOB,
MPUCYTCTBYIOIIIHE B BOJHBIX PacTBOPAaxX HEOPraHMYECKHUX BEIIECTB;

14) npumensims OCHOBHBIE OllEPALIMH MBICIHTEIILHON JEATE/IbHO-
CTH — AaHAJIM3 M CHHTE3, CpaBHeHHUE, 0000IEeHHEe, CUHCTEMAaTH3ALIHIO,
BBIABJIEHHE TPHYHUHHO-CIEICTBEHHBIX CBA3CH — A H3IYUYCHHSA
CBOWCTB BeIeCTB H XWMHYECKHX peakIHi; eCTeCTBEHHO-HaydHBbIEe
METO/bl MO3HAaHUs — HabIroJeHne, W3MEpeHHe, MOJEIHPOBaHHE,
IKCHEPUMEHT (peanbHbli U MBICJICHHBIH) .
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TEMATUYECKOE TTNAHUPOBAHME

Bcero 136 4, M3 HUX 7 4 — pe3epBHOe BpemA

8 KNACC

(2 4 B Hegento, Bcero 68 4, U3 HUX 3 4 — pesepBHoe Bpems)

IlpuMepHBble TEMBI,
pacKpbiBalOLIHe JAHHBIH
pasje nporpamMmmsi,

M KOJIHYeCcTBO YacoR,
OTBOAHMOE Ha HX H3yYeHHe

OcHOBHOE cofiepKaHue

OcHOBHEIE BHABI AEATEILHOCTH
06y4aImuXCca

Pasgen 1. lMepBonayanbubie XHMHYECKHE NOH

aTas (20 1)

Tema 1. Xumusa — BaKHas
006J1aCTh €CTeCTRO3HAHUAA U
NpakTHYecKoH JeATe/IbHO-
CTH 4YeJ/I0OBeKa

(54)

anﬂMCT XHMHH . POJ’ib XHMHH B HKH3HH
4E/IOBEKA . XHUMHS B CHCTEME HayK .
Me](),uhl INNO3HAHHUA B XHMHH .

Tena u sBewecrsa . Pusnueckue ceoiicTsa
BELECTE . ArperarHoe COCTOAHHE
BellecTs . YHcThie BellecTBa H CMECH .
Crnocofbl pasgenenus cmecei . Pusnue-
CKHMC H XMMHYeCKHE ABieHus . TIpu3na-
KH M YCIOBHA NPOTCKAHWA XMMHUYCCKHX
pEaKIHi .

3HAaKOMCTRO ¢ TpaBHiIaMH Ge30macHOCTH
W pruéMaMH paboTel B XHMHYECKOH
nabopaTopum .

JleMOHCTpaHK

1. Jlaboparoproe obopynosaHne

2 . PasnuuHbie BUIBI XMMHYCCKO#

MOCYIbI .

6 PackpeiBaTh CMBICTT M3ydacMbIX
TTOHATHH .

6 PackpbiBaTh poOJib XHMHH B [IPHPOJIE H
JKH3HH 4eloBeKa, ¢f CBA3b C APYTHMH
HayKaMH .

6 Pasnuuarbh 4MCTbIC BEUIECTBA M CMECH!
OJTHOPOIHBIC B HCOIHOPOIHBIC CMECH .

6 Pasznuuare (QU3MHECKME M XHMHUECKHE
ABIEHHA .

6 Onpene/sith HPU3HAKY XMMHYECKHX
peakmuil U YCIOBHA HX MPOTEKAHUSA .

6 CJ]EAOBHT]& IpaBgrlaM [10JIB30BAHHA
XMMHYECKOH 110Ccy 106 U 1adopaToOpHLIM
00Opy/10BAHHEM, A TAKIKE [1PABHIIAM
o0palleHHs ¢ XHMHYeCKHMH Bele-
CTBAMH B COOTBETCTBHH C HHC'[‘p)‘ KI[HH~-
MH 110 BBINOJIHEHH K TIPAKTHYECKHX

pabor.
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3 . OOpazusl BemecTs .

4 . Crioco®sl pazencHUs cMeceit ((pub-
TpOBaHHE, BRIIIAPHBaHHE, JHCTHILIA-
LHs, XpoMmaTtorpadus) .

JlabopaTopHble H NpakKTHYeCKHe
paboThl

Jlabopamopnbie onbimat:

OrnucaHue QJHSH‘ECCKHX CBOHCTB BelllecTs .
Pasnenenue cMecH ¢ MOMOIIBI MarHuTa .

Hpaxmuueckue padomot:

Ne 1 . Ilpapuna pabotel B nadopaTopHH
W NpuéMBl oOpallieHHA ¢ J1abopaTopHEIM
000pPYIOBAHHEM .

Ne 2. Paznenenue cMmecei (Ha nmpumepe
OYHCTKH OBAPSHHOH COIH)

6 InanupoBaTe H IPOBOIHTL XHMHYE-
CKHIil 3KCIIEPHMEHT 110 H3YUYEHHIO H
onHcaHI0 (PH3HYECKUX CBOMCTB
BEIECTB, CIIOCODOB pa3jieneHns cMecei
BEIIECTE .
”Cll()J]bS(}Ba’l'b IIPpH BBIIIOJIHEHHH
yueOHBIX 3aaHuil ¥ B Ipouecce
HCCNIEIOBATENBCKOI JIEATENBHOCTH
HAYYHO-TIOTYJIAPHYIO JIHTEPATYpy
XHMHYCCKOro COJICpXKaHKuA, cnpaBo4-
HBIC MaTepHaibl, pecypcekl MuTepHeTa .
6 BricTpauBaTth pasBEPHYThIE MHChMEH=
HBIE M YCTHBIE OTBETHI € OMOPOi Ha
uHpopMaLnI0 13 yaeOHHKA H COPaBoY-
HBIX MAaTEPHANORB, TPAMOTHO HCIONB30-
BaTh M3Y4YCHHbII MOHATHIHBIH annmapat
Kypca XHMHHI

o~

Tema 2. BemecTea
H XHMHYeCKHe peaKkuHH
(15 4)

ATOMEI H MONEKYJIBl . XHMHYECKHE
DNEMEHTBI . 3HAKH (CHMBOIBI) XHMHYE-
CKHX 1eMenToB . [TpocThie H CloKHBIE
BCIIICCTRA . ATOMHO-MONCKYIAPHOC
YHEHHE .

Xumuyeckas gopmyna . BaneHTHocTh
ATOMOB XHMHYECKHX MICMEHTOB . 3aKoH
IIOCTOSHCTBA COCTaBa BeulecTs . OTHOCH-
TenpHas atomyas macca . OTHOCHTEIbLHAA
MoneKyasipHas Macca . MaccoBast nons
XMUMHHMECKOr0 3JIEMEHTA B COSIMHEHHH .
Du3uYecKHe H XHMHYECKHE ABJICHUA .
Xumuueckas peaxkuus . llpusHaku

H YCITOBHA NMPOTCKAHWA XHMHYCCKHX
pCElKIH/Ef:{ " XHMH'—ICCKHe ypaBlIe”HS{ s

6 [TpuMensaThL €CTECTBEHHO-HAYYHBIE
METO/Ibl MO3HAHHA (B TOM YHCHe
naﬁﬂmnsnue, MOJCTHPOBAHHE, DKCIC-
PHMCHT) ¥ OCHOBHEIC ONICPALIHH
MBICJIMTEABHOM JICATCIBHOCTH (CpaBHE-
HHME, Knaccu(uKanma) 118 M3yHCHHA
BCIIECTB H XUMHYCCKHX PCaKIHM .
PackpbiBaTh cMBICI H3yHaeMbIX
TMOHATHH H 3aKOHOB H MPHMCHATE 3TH
TTOHATHS TP OTTHCAHHH CBOMCTR
BCIIECTB H WX NMPEBPaieHHIi .
Paznuuate gpuznvecKkre H XMMHYECKHE
ABICHHA, 0O0BACHATE HX CYIIHOCTH C
TOYKH 3PEHHA aTOMHO-MOJIEKYIAPHOTO
YYEHHA .

o

o
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lIpodoacene maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

THIBl XMMHYECKUX peakiuii (coeuHe-
HH3A, Pa3/IOKEHHA, 3aMeleHHuA, oOMeHa) .
3aK0oH cOXpaHeHHs MAacchl BellecTsB .

M . B . JlomoHOCOB — Y4EHBIH-IHITHKIO-
MEINCT .

JleMOHCTPpAUMH

duzMvecKkne ARIEHHS (pacTHpaHHe
caxapa B CTYIIKE, KHMIIEGHHE W KOHJEHCa-
1IHSI BOJBI M T . JT.) .

XHUMHYECKHE ABJICHUA (rOpeHNE CBEUH,
pasjioKeHHe caxapa, B3aumMojieiicrsue
CEPHOIH KHCIOThI ¢ XJIOpH0M Dapust,
pasnosxkeHHe ruapokcuaa meau(Il), p3a-
HMOJICHCTBHE KENE3a C CEPOH, B3aUMO-
JeHcTBHE Kelle3a ¢ PacTBOPOM COJIH
meau(ll)) .

OnpIT, WUTIOCTPUPYIOMMI 3aKOH coXpa-
HEHHS MACCHI .

JlaGopaTopHBbIe H MPaKTHYeCKHe PaboThI
JlaGopamopible onbimsi:

Ilpumepsr Gu3znyeckux sBiIeHHH (1as-
JICHHE BOCKA, TadsHHE J'[B,Ela) :

6 OnpeensTh MPH3HAKH XHMHYCCKHX
peakini, YCIOBHA HMX MPOTEKaHUS .

6 OOBICHATE CYUIHOCTE (DM3HIECKHX H

XUMHYCCKUX ABICHHH ¢ TOUKH 3PCHHAA

ATOMHO-MOJIEKYIIAPHOTIO YUeHHA .

Knaccuduiuposars XuMH4yeckue

peakiiy (10 YHCIIY H COCTABY pearHpy-

FOLIHX H 006pa3ylolUXcs BElllecTB) .

Cocraenate GOpMYIibl OHHAPHBIX

BCUIECTB MO BAJICHTHOCTH W OMPENensiTh

BAJICHTHOCTE MO (JOPMYJIamM BEIECTE .

6 Paccrasmsate ko puimmenTs B ypasne-
HHAX XMMHYECKHX peaKLlHﬁ W

6 Cile/[0BaTh HNPABHIIAM [10JIb30BAH MU
XUMHYECKOI nocy1oii 1 tadopaTOpHBIM
obopyZI0BaHHEM, a TAKWKe NTPaBHIaM
06[)3][;6]"/]9 C BEIHIECTBAMH B COOTBET=-
CTBHH C HHC'I"p)«‘KL]HHMH 1o BLINIOJIHE-
HHIO 1a00paTOPHBIX XUMHYECKIX
OIBITOR .

6 “C[[OJIBZUBaTb Ilpld BBIIIQJIHEHHH
yueOHBIX 3a]aHMii H B MIpolecce
HCCIIEOBATEILCKOW JeATeNLHOCTH

o

o
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[Tpumepb! XMMHUECKHX ABIIEHHIT
(mpokanuBaHHEe MeIHOH IIPOBOJIOKH,
B3aHMOICHCTBHE Mena ¢ KHCIOTOl) .
M())_{BJH/I arToMOB H M(]JICK){J! %

Buoruncienusn
— OTHOCHTEJIBHOH MOJIEKYIIAPHOH
MAacchl BEIIECTR;

MaccoBOI JOTH XHMHYECKOTO 2JICMEH-
Ta no hopMyie coeHHEHHs

HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XHMHHYECKOTO COepKaHNs, CIIPaBo-
HBIE MaTepHasl, pecypcsl KuTepnera .

6 BricTpauBaTh pa3sBEPHYTRIC MHCBMEH-
HEBIC H YCTHEIC OTBETHI € OMOPOH Ha
HHGOPMALIHIO H3 Y4eOHHKA H CIpaBOY-
HBIX MaT€PHAJIOB, TPAMOTHO HCIIOJIb30-
BaTh M3YUCHHEIH TMOHATHHHEIH anmapat
Kypca XHMHH

Pazpaen 2. BaxHelllne NpejCTABHTENIH HeOpraHU4ecKHX BeulecTB (30 u)

Tema 3. Bozgyx. Kuciopog.
Mouarue 06 oKcHAAX
(54)

B(J.'i)'l)")( — CMCCh I'a3oB . CUCTHEI BO3JIyXa.
Kucnopon — snemenT H npoctoe Bemie-
cTBO . O30H — annoTponHas Moauduka-
uusA kncnopona . Haxoxkaenne Kucnopo-
Ja B npHpoje, PH3HYeCcKHe U XUMHUYC-
CKHE CBOHCTBA (PeaKkiHd OKHCIIEHHS,
ropeHue) . YCIOBHSA BO3HHKHOBEHHS M
npekpaieHus roperus . TTonstue

00 okcHIax .

CrocoObl MonyueHUs KUCI10po/a B
n1abopaTopHH U NMPOMBIIIICHHOCTH .
Ipunmenenue kucnoposa . Kpyrosopor
KHCITOPO/1a B IPHPOJIE .

Tennoroii a3 dekT XMMHUYCCKO# peak-
LIHH, IHOHATHE O TEPMOXHMHUYCCKOM
YPAaBHCHHH, 3K30- H SHIOTCPMHYCCKIX
peaKunsx .

6 PackpbIiBaTh CMBIC] H3YYaeMbIX
TIOHATHH H NPHMEHATE 3TH TMOHATHA
MpH ONHCAHUK CBOHCTE BELIECTE H MX
npeBpanieHHii .

XapakTepH30BaTk (OMNHCHIBATE)
COCTAB BO3/TyX4, (HPH3IHYECKHE U XH-
MHUECKHE CBOHCTBA KHCIIOPO/A,
croco0bl ero Mojy4eHHs, NpUMeHeHHe
H 3HAYCHHE B IPUPOJE H AKH3IHH
HETOBEKA .

CpaBHHMBATh PeaklMH FOPEHHA H
MEUIEHHOTO OKHCIICHHS .

Cobupars npubopsl 118 NoydeHUs
]{HCJICIpO,U,El (Bhl'l'eCHeH[f]eM BOJIBI H
BO3/AYXA) .

PacriozHaBaTh OMBITHBIM TTYTEM
KHCTIOPOL .

(=3

a

o

o
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ewwedlodu senoged

lIpodoacene maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Tornnuso (HeTh, Yyronk ¥ MeTaH) .
3arpsAsHeHHe BO3/lyXd, CIIOCcO0BI ero
IIPEIOTBPAlIeHHA . Y CHIICHHE TapHHKO-
BOTO 2 eKTa, paspyUIcHIC 030HOBOTO
cios .

JleMOHCTpaHH

Baaumopeiicteue docdopa, cepbl

H 2KeJle3a ¢ KHCIopOoJoM (BO3MOKHO
HCTOIB30BAHNE BH/ICOOTILITOB) .
Onpenenenne coacpkaHua KHcIopoaa
B BO3/IyXE .

O11bIThI, AEMOHCTPHPYHOLLHE YCIOBHS
BO3ZHHKHOBEHMA W IpPeKpalleHHs
TOPCHHSL .

JlaGopaTopHble H TpaKTHYECKHE
paGoTsl

Jlabopamopnueiii onvim:

O3znakomMileHHE ¢ 00pa3naMH OKCHIOB .
Ipaxmuvecrkas paboma:

Ne 3 | Tlonyuenve u coOHpanHue KHCIOpo-
Ja, l/l3y‘-leH[/le ero CROMCTR .

6 Mcnone30BaTh XUMHYECKYIO) CHMBOJIH-
KY JUIs cocTaeleHHs GopMyI BelleCcTs,
MOJIEKYJISPHEIX YPaBHEHHH XUMHYe-
CKHX PCaKIHH ¢ yHacTHEM KHCI0poja .

6 OODACHATE CYIIHOCTh JKOIOTHIECKHX
npodIeM, CBAZAHHBIX C 3aTPA3HCHHEM
BO3/IyX4.

6 Cnenosars npasunaM OesonacHoi pado-
Tbl B 1a00pPaTOPHH NPH UCHONbL30BAHUH
XMMHYECKOH NMocy1bl H 000pyI0BaHHA,
a TaKKe npasHiamM oOpalieHus ¢
l'OpK)‘dldMH BeulecreaM B Gbl‘]'y i

6 IInanupoBaTh M OCYHIECTBIIATE HA
upaK'rm(e XUMHYESCKHE .')l(Cllepl/lMeH'l'h!,
HPOBOANTL HADMIOAEHHS, IeNaTh
BBIBOJIBI 110 PE3YIBTATAM IKCTICPH-
MEHTA .

6 YuyacTBOBaTk B COBMECTHO#H paboTe
B IpyTIne .

6 Mcrmonb30BaTE MPH BRITIOITHEHWHA
yueDHBIX 3aaHKil U B IIpolecce
HCCNE0BATEIBCKON AeATeIbHOCTH
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Boruucienun

— MOJICKYJIAPHOH Macchl KMCJI0poa

M 030Ha HA OCHOBAHHMH aTOoM H(ll‘/i MAacCChl
XHUMHYECKOTr0 dJIeMenTa

6

Hay9YHO-MOIIYIAPHYIO TUTEPaTypy
XHMHYECKOTO COJIEPKAHHA, CIIPaBOY-

HBlE MaTepHalbl, pecypcbl MuTepHera .
BricTpauBars pasBépHyThie THCHMeEHHbIe
H YCTHBIC OTBCTHI € OIIOpOi Ha HHdopma-
LHIO H3 Y4eOHHKa H CPaBOYHBEIX MaTe-
pHaIOR, TPAMOTHO HCIIOIR30BAaTh H3YHCH-
HBIHA NOHATHIHBIA annapar Kypca XHMHH

Tema 4. Bogopoga,
ToHATHE 0 KHC/IOTAX
H COJIAX

(5u)

Bojopo — 2JIEMEHT U IPOCTOE BElle-
cTeO . HaxoxieHne B ipupojie, puznde-
CKHE M XHMHYCCKHE cBOlicTBa (Ha
TIpHMepe B3aHMOAelcTBH ¢ HeMeTala-
MH U OKCHAAMH MeTalIOB), TIPUMEHE-
HHE, CIOCOOBI MTOMYyYeHH .

TloHATHE 0 KMCIOTaX M COJIAX .

JleMoHCTpanHH

l'l(my-{e]mc, CU6HPH]IHC H pacrnoinasa-
HHE BOJIOPO/IA .

T'openne Bojopona .

BzanMozeiictBie BOAOPOIA € OKCHIIOM
meau(Il) .

JlaGopaTopHble H IpaKTHYECKHEe
paboThl

JlaGopamopnviii onvim:

BzaumoeiicTRE KHCIOT © MeTalllaMH .
Ipaxmuueckan paboma:

Ne 4 | [lonyuenne n cobupanmne Bojopoa,
H3y4YeHHE ero CBOHCTB .

o

o

o

o

o

PaCKpb[EaTh CMBICIT H3YHACMEIX TIOHA=
THI W IIPHMCHATE 3TH TTOHATHS TPH
ONHCAHHH CBOWCTB BEHIECTB H HX
npespaieHy .

XapakTepH30BaTh (OITHCEIBATE)
(puzuHeckre 1 XMMHYECKHE CBOHCTRA
BOIOPO/IA, CMOCOOBI €ro MOMYYCHHSA,
npHMEHEHHE .

Cobupate npudop A1 Noay4yeHus BOJO-
pona.

HC[’I(.)J'IF:.'SQBE[TE- XHUMHYCCKYI) CHMBO~-
JHKY A7 cocTaBieHusa Gopmyn
BEIIECTB, MOMCKYJISIPHBIX YPaBHEHHH
XHMHYECKHX PeaKUHH ¢ yuacTHeM
BOIOPO/IA .

Crnenorars npaeuiaM Oe3oracHoi
paboTsl B j1abopaTopuu [IPH UCIOb-
30BaHHHM XMMHYECKOH MOCY bl H
oDopyjoBanus, 4 TAKYKE NPABUIAM
obpalleHHs ¢ TOPIOYHMH BEIIECTBAMH
B OBITY .
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ewwedlodu senoged

lIpodoacene maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaeqs NporpamMmel,

H KOJIHYEeCTBO Yac0B,
OTBOAMMOE HA HX H3VHUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Buiuucnennsa

MONEKYJISIPHOH MAacChl BEIICCTBA Ha
OCHOBAHHHM ATOMHOH MacChl XHUMHHe-
CKHX 3JIEMEHTOB

6 [InanupoBaTh H OCYIIECTRISATH HA
MPaKTHKC XMMHYCCKHE DKCTIEPHMEHTEI,
MpOBOANTE HAaOMIOAEHNA, TeNaTh
BBIBOJIBI 10 PE3yABTATAM 3KCIEPHMEHTA .

6 YqacTBOBAaTE B COBMECTHOH paboTe B
rpynmne

Tema 5. KosiMuecTBeHHbIE
OTHOLIEHHA B XHMHH
(44)

Konuuecrro Bemecrsa . Mons . Monsp-
Hag macca . 3akoH Aporajpo . Monsp-

Hblit 00BEM razos . Pacugrsl no xumude-
CKHM YPaBHEHHAM .

JAeMoHCcTpanus

OGpa3ub!l BeuiecTs KoauuecTBoM 1 Monb .

Buoiuucnenus

— 00BEMA, KOMMYCECTBA BEIICCTRA ra3a
10 €r0 M3BCCTHOMY KOJIMMECTRBY BCIIC-
cTBa HIH 00BEMY;

— 00BEMORB I'a30B 110 YPABHEHHIO
peakiii Ha OCHOBE 3aK0HA 00BEMHBIX
OTHONICHHH ra3oB

o

PacKpbIBATH CMBICTT H3Y1AE€MBIX

MOHATHI W MPHMCHATE ITH MOHATHH,

a TaKyKe H3Y4YeHHBIC 3aKOHBI M TEOPHH

JUI pellleHns pacdyETHRIX 3a/a4 .

6 BeIuMCISITE MOISIPHYK) MACCY BELECTR,
KOJIMYECTRO BEIIECTBA, 00BEM raza,
Maccy BELIECTBa;

6 TTpoBOIHTE pacuEThl MO yPABHECHHAM
XHUMHUYCCKHX pﬂﬂ!{l_lldﬁ: KOonu4yecrsa,
00BEMA, MACCHI BEIICCTRA MO M3BECTHO-
MY KOJIMHecTBY, 00BEMY, Macce pearcH-
TOB WJIHM NIPOJAYKTOB PEaKIIHH .

6 BoicTpanBaTh pa3sBEpHYThIE MTHCBMEH-

HbBIE H yCTHb]B OTBEThI C Ollﬂp()]‘ri Ha HH-

dopmarnio U3 yueGHIKA W CIIPABOYHBIX

MaTCpPHAIIOB, IPaMOTHO HCITOJIB30BATh

H3YYeHHBIH TOHATHHHEBIH anmapaT

Kypca XHMHH
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Tema 6. Boga. PacTBopsbl.
ToHsATHe 06 OCHOBAHUAX
(54)

dusudeckHe cBoiicTBa BOJLI . AHaIH3
H CHHTE3 — METOJBl H3Y4YCHHS COCTaBa
BOJIBI .

XHUMHUIeCKHe CBOHCTBA BOJBI

(peakiui ¢ MeTalIaMi, OKCHIAMH
MeTa/UIOBE M HEMETAJITIOR) .

Cocrag ocHoBaHii , [TousTHe 00 HHIH-
KaTopax .

Bona kak pacteopuTens . PacTBophi .
PacTBOPUMOCTB BEIECTB B BOJIC .
HﬂCh][[lCHHh]e H HCHACBINICHHBIC
pacteopsl . MaccoBas ons BEIECTBA B
pacreope.

Ponk pacTBOpPOB B NPHPOJIE H B JKHU3HH

yenoseka . KpyroeopoT BoAbl B mpHpoOE .

3arpsA3HeHHe TpPUPOHBIX Roj . OxpaHa
H OMHCTKA NPHPOIHBIX BOJT .
JdeMoHCTpanHH

DNEKTPOIN3 BOABL, CHHTE3 BOJBL;
B3aUMOMCHCTBUE BO/Ibl C METAILIAMHM
(Na, Ca) (BO3MOMHO HCIIOJIB30BAHHE
BH/IEOMATEPHATIOB) .

PacTBopenue BeniecTs ¢ pa3nuuHoM
PACTBOPHMOCTEIO .

Weenenosanue pacTBOPOB KUCIOT H
mienoveil ¢ NOMOIIbI0 HHIUKATOPOB .

JlaGopaTopHEIe H MPaKTHYECKHE
padoTsl

Hpaxmuueckas paboma:

Ne 5. IlpurotoBnenue pacTBOPOB ¢
onpeaenénnoi Maccoroli monel pac-
TBOPEHHOTO BEIIECTBA .

6 PackphIBaTh CMBICH H3YIaeMBbIX
IMOHATHH H IIPHMEHATE dTH MOHATHA
IIPH ONHCAaHHH CBOJCTB BEIIECTE M X
IIPEBPANICHHEH .

6 XapakTepH30BaTh (PHIHYECKHEe H
XHMHYECKHE CROHCTRA BOjIEI, € poik
KaK pacTBOPHUTENA B IPHPOIHEIX
Ipoueccax .

6 CocTaBnATh YpaBHEHHS XHMHYECKHX
peakiiii ¢ yHacTHeM BOJIbI .

6 OOBACHATE CYIMHOCTH YKOIOTHHECKHX

MpoOJieM, CBA3AHHBIX C 3arpA3HCHHEM

MPHPOAHBIX BOJ, CITOCOOBI OHHCTKH

BOJIBI OT NMpUMeCce, Mephl 1o oXpaHe

BO/JT OT 3arpA3HEHHA .

[lranupoBaTs M OCYMIECTRAATE HA

NPaKTHKE XHMHYECKHE SKCIEPHMEHTBI,

TPOBOJINTE HAOMIOIEHHA, IETAThH BhI-

BO/IBI 110 PE3YNILTATAM SKCHECPHMCHTA .

CnemoBaThk npasuiam bezonacHoi

paboTsl B 1aboOpaTOPHH NPH HCMOIB30-

BAHHHM XWMHYECKOH nmocyasl H obopyno-

BAHHA .

IIpoBOMTE BBIYMUCIEHUSA C NPUMEHEHH-

€M TIOHATHA «MaccoBas 0N BCLICCTBA

B pacTBOpE» .

Hcnonb30BaTh MPH BBITOTHCHHH

yqeﬁub[x 3aj/laHuil 1 B 1polecce

HCCIICIOBATEIBCKOH JACATCIBHOCTH

HAYUYHO-ONYJIAPHY K JIHTEPATYpy

XHMHYECKOTO COlepyKaHHA, Clpapoy-

Hble MaTepHabl, pecypesl Murepnera .

o

o

o

o
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ewwedlodu senoged

lIpodoacene maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaes NporpamMmel,

H KOJIHYEeCTBO YacoB,
OTBOAMMOE HA HX H3VHUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Buiuucnennsa
— € UCTIONB30BAHHEM TTOHATHA «MacCco-
Bas J0JIA BellecTBA B pacTBOPE»

6 BricTpanBaThk pa3sBEPHYTEIC MHCEMEH-
HBIC M YCTHBIE OTBETHI ¢ OMOPOIi Ha
HH(pOPMALHIO H3 ydeOHHKA H CIPaBod-
HBIX MaTepPHAIOB, TPAMOTHO HCTIONTB30-
BaThb M3YYEHHBIH MOHATHHHEIA anmapat
Kypca XHMHH

Tema 7. OCHOBHBIe KJ1aCChI
HeopraHuvecKkHux
coeINHeHHH

(11 4)

Knaccndnkaiust HeopraHHIeCKHX
COE/THHEHHH .

Oxenbl: cocTas, KiaccHpUuKal s
(OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE,
HecoieoOpazyoniue), HOMEHKIaTypa
(MeKIyHapoaHas W TPHBHAJIbHAsA) .
IMonmyyenue M XUMHYECKHE CBOHCTRA
KHCIIOTHBIX, OCHOBHBIX H ﬂM(bUTep[[]:!X
OKCHJIOB .

OcHoBaHus: cocTaB, KiaccH(pHKallHs,
HOMEHKIaTypa (MeXKIyHapoaHas 1
TPHBHAJIbHAA), (PH3HHECKHE H XHMUYC-
CKHE CBO¥CTBa, cIOCOOBI MOTY4YCHHSA .
KucnoTel: cocTag, KiaccHpHKanms,
HOMEHK/IaTypa, (PH3IHYECKHE H XHMHYEe-
CKHE CBOHCTBA, CIIOCOOb! TOIYYEeHHS .
Pag akTHBHOCTH METAIUIOR .

6 KnaccudpunuposaTe H3ydaeMble
BEILIECTRA IO COCTABY M CBOHCTBAM .
CocraBimsite (POPMYJIBI OKCHIOB,
KHCIIOT, OCHOBAaHWUIA, colieii U Ha3blBaTh
MX [0 MEX/AyHAapOJHOH HOMEHKIa-
TYpE.

6 INporHosupoBaTh CBOMCTRA BEUIECTR HA
QCHOBE 061[[[4)( XHMHYECCKHX CB(‘J]\)‘ECTB
H3YUEHHBIX KJIACCOB/TPYIN BELIEcTB,
K KOTOPBIM OHH OTHOCSITCSH .

6 CocTaBlIsATE MOJIEKYJIAPHBIE YPaBHE-
HHA peakiui, HIMOCTPHPY IOMIHX
XHUMHYECKHE CROHCTRA M CITOCO0BI
TTIOOYYECHHA BCIHICCTE M3YVHCHHEBIX
KJIACCOB/TPYILI, @ TAaKKe NOJATBep#kKI1a-
HOLHX I'eHEeTHYECKY ) B3aHMOCB3b
MEXIY HHMH .

o
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Conu (cpeiHHe): HOMEHKJIATypa,
CHOCOOE! ITOJIYYeHHA, B3aHMOACIHCTBHE
coJieil ¢ MeTaUIaMH, KHCIIOTAMH,
HIeJa049aMH H COJIAMH .

T'enernueckas cBs3b MEXKIy KIacCaMu
HC(‘Jpl‘ﬂHH‘]CCKHX G()E,LIVIHCHHI;I y

JleMOHCTpanHuu

OG6pasiel HeopraHHYecKHX BENICCTR
PAa3NHYHEBIX KIACCOR .

BzaumonelicTBHe pacTBOpa cepHOit
KHCIOTHI ¢ okcHaoM Menu(IT) .

Peakums HelTpanniaumum .

BriTecHenne onHoTo MeTanna APYTHM H3
pacTBOpa COJH .

JlaGopaTopHble H NPAaKTHYECKHE
padoThl

Jlabopamopueie onsimol:
BsaumoneiicTBie KHCIOT € METalIaMH .
TMonyuenne HepacTBOPUMBIX OCHOBAHMI .
BzaumozelicTBHe HEPACTBOPHMBIX
OCHOBAHHMH € KHCIIOTAMH .

Paznosxenue rugpoxcnaa meau(1l) npu
HarpeBanyH .

Hpaxmuuecras paboma:

Ne 6 . Perienne skcnepuMeHTaIBHBIX
3a71a4 o TeMe «OCHOBHEIE KITACCHI
HBOPI'HHH YECCKHMX COCJHMHECHH o .

Beruucienusn
— 10 YPABHEHHAM XUMHYCCKHX pPeaKiiiii

6 IIpoH3BOIHTE BBHIMHCICHHA 110 YpaBHe-
HHAM XHMHYECKHX PEakIini .
[TinanupoBaTes M OCYINECTRIATE Ha
MPAaKTHKE XHMHYECKHE DKCIICPHMCEHTHI,
HIPOBOAUTE HAOIIOACHH, 1e/1aTh
BBIBOJIbBI 110 pf:'iy)!b'!'ﬂ'l‘ﬂ]\l '}KCII@pHMﬂHTa "
Crnenoratk npaeuiam OezonacHoit
paboTsl B TabopaTOpHH OPH HCMOIB30-
BaHHH XHMHYeCKOH TIOCYABI H 000pyHo-
BaHHA .

6 Mcrmons20BaTe MPH BEITTOTHEHHH
yaeOHBIX 3a/laHHIl H B Ipolecce
HCCIEe10BaTEbCKOH IeATeIBHOCTH
HaY9HO-TIOIYIAPHYIO THTCPATYPy
XHMHHYECKOI0 COJePKaHHsA, CIIPaBo4-
Hble MaTepuaibl, pecypcobl Uurepuera .

6 BricTpauBaTh pa3sBEPHYTHIC MHCbMCH=-
Hbl€ M YCTHBIE OTBETHI C ONIOPOH Ha
HH(pOPMALMIO U3 yueOHUKA W CHIPaBOU-
HBIX MaTEPHAIIOB, IPAMOTHO HCTIOL30-
BaTh M3Y4YcCHHbII MOHATHIHBIH anmapart
Kypca XHMHI

o

o
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ewwedlodu senoged

lIpodoacene maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Pazpen 3. [leppognyeckHii 3akoH H [lepuoguyeckan cucTeMa XHMHUecKHX /1eMeHToB /I. H. MengeneeBa.
CTpoeHHe aTOMOB. XHMHYeCKas CBA3b. OKHC/INTE/ILHO-BOCCTAHOBHTE/IBHBIE peaKuuu (15 u)

Tema 8. llepHoagudeckHit
3akoH H [lepuoauyeckan
CUCTEMA XMMHYECKHX
snemeHToB I. 1. Menaene-
eBa. CrpoeHHe aToma (7 1)

[TepBble NOOBITEN KIaccHpHKAITNH
XHMHYECKHX 3MeMeHToB . [TonaTue o
rpynmax CXOAHBIX DICMEHTOB (1ea04-
HBIE H IIENTOYHO3EMETbHEBIE METalIbI,
ranoreHbl, HHEPTHBIE Masbl) .

DIIEMEHTBI, KOTOPLIE 00pPazyIoT
am(oTepHble OKCH/bl H I'HIPOKCH/bI .
TMeproanveckuii zakod 1 Tlepuoau-
qecKas CHCTeMa XHMHYECKHMX 2JIEMEHTOB
J . W . Menneneesa . [lepuonst, rpynsi,
noarpynns! . PuzuHecknii cMbicn
MOPAJKOBOTO HOMEPA DICMCHTA, HOMC-
POB HEPHOAA H IPYIIILI .

Crpoenne atomMoB . CocTaB aTOMHBIX
anep . M3oronsl . Dnexrponsl . CTpoeHne
INCKTPOHHBIX 000I0UCK aTOMOB MEPBBIX
20 xuMHYecKHX 31emenToB [leproanye-
ckoit cucremnr J. M. Mennencenra .
Xap‘cucrepm:'rmca XHMHYECKOTO ANEMEH~
Ta 10 ero nojnoxeHuo B llepuoanueckoh
cucreme J1. M. Meneneena .

6 PackpeiBaTh CMBICTT TIEPHOIMYECKOTO
3aKOHa .

6 TToHHMMAaTE CYNICCTBOBAHNE NICPHOIHYC-
CKO¥ 3aBHCHMOCTH CBOHCTB XHMHYE-
CKHMX 3JIEMEHTOB (H3MEHEHUE PA/IUYCOB
aroMoB 1 3Jlt‘.]{'l'p00']‘p14uil'l‘€)1bHOC']'I/l)

H HX COEJIMHEHHH OT HOJIOKEHHS B
[OEPHO/IHYECKOH CHCTEME M CTPOEHHs
aroMma.

6 YCTaHaB/IMBaThL CBA3L MEHKILY 110J107Ke-

HHEM DIIEMENHTA B NepHOIHYECKOo

CHCTCMC M CTPOCHHCM CTO ATOMA (COCT'dB

H 3aps/l aiapa, odllee YHCIIO IEKTPOHOB

H pacnpeae/ieHHe UX M0 3TeKTPOHHBIM

CITOSIM) .

[IporHosupoBaTe XapakTep H3MCHCHHSA

CBOWHCTB 2JICMECHTOR W MX COCIHHEHHI 1Mo

rpynnaM 1 nepuoaam Ilepunonmyeckoii

CHCTEMBI .

6 XapakTepu3oBaTh XUMHYECKHE 3/IEMEH-
THI MTEPBBIX TPEX MEPHOIOB, KallUs,

o




1920eUH 6—8 "BUWHX

6€

3uavuenue llepuomuueckoro zakoHa

# IMepHoauHIecKoil cHCTEMBI XHMHYE-
CKHX 3JIEMEHTOB [T Pa3BUTHA HAYKH H
npaktukn . J1 . M . Menneireer — yuéHelii,
[eJaror H rpask/JIaHHH .

JAeMoHCTpPauHu

KopoTxkonepuonsas M JTHHHOTICPHO-
Has ¢opmel [Tepronnueckoil cucTeMBL
XuMuHgecKux aneMentor 1. M. Menaene-
€Ba.

Oznakomnenne ¢ obpa3naMH METalIOR
H HEMETAJLIIOB .

JlaGopaTopHble H NpaKTHYeCKHe
pa6oTsl

Jabopamopnuiil onvtm:
BzaumojielicrBue rujpokcuia HHHKA ¢
PacTBOpaMHi KHCJIIOT H {ILEJ’I{)‘-Ie}‘:{

KalpllHA 110 HX HojoxkeHHIO B [lepmo-
nyeckoi cucreme /1. M. Menneneesa .
6 Cnenoratk mnpapHiaM OezomacHoii pado-
TEl B mMabopaTOpHH NPH HCIOIL30BAHHH
XHUMHYECKOH MOCYIBl H 0DOpYIOBaHH .

BricTpanBaThk pa3BEpPHYTHIE ITHCEMEH-
HBIE B YCTHBIC OTBETHI € OMOPOi Ha
HHQOPMALIHIO U3 y4eOHHKa U cOpaBod-
HBIX MATEPHANOR, IPAMOTHO HCIIOML30-
BaTh M3YUYCHHEIH MOHATHHHEIH anmapat
Kypca XHMHH .

Hcnonp30BaTh TIPH BRITIOJTHEHHH
yaeOHBIX 3a8/IaHHI TEKCThI yueOHHKa,
crnpaBovHbIe MaTepHansl (Ilepruogudae-
CKYHI) CHCTCMY XHMHUCCKHX JICMCHTOB
.. Menneneesa, Tabnuily pacTBOpH-
MOCTH KHMCJIOT, OCHOBAaHHIi W CcOJicH B
BOJIE, MNEKTPOXHMHYECKHH psj
Hanps>KeHUH MCTaJIOB) .
Hcnonb3oBaTh NpH BbIMOJIHEHHH
yueOHbIX 3a/JaHUH U B NIponecce
HCCIICIOBATENbCKOMH ICATENBHOCTH
Hay4YHO-TIONYJIAPHYIO JIHTEpaTYpy
XHMHYECKOIO co,uc-:p)icaunx, cnpasoq-
HBIE MaTepHaibl, pecypckl Hurtepnera

o

o

o

Tema 9. XumMu4YecKas CBA3b.
OKHCIHTENbHO-BOCCTAHOBH-
TeJIbHbIE peaKInu

(8 )

BHCKTPOOTleIaTCﬂbHOCTB aTOMOB
XHMHYCCKHX 3IEMCHTOB .

XHUMHU4decKas CBSA3b (HOHHaﬂ, KOBAJICHTHaA
rnoJjiapHas 1 KoBaJleHTHaA HEHOHZIJHHH) 3

o

PackpsIBaTh CMBICH H3Y4aeMBIX
MOHATHH .

6 OnpenenaTs BHJI XUMHYECKOH CBAZH
B COSIHHEHHH .
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ewwedlodu senoged

Okonvarnue mabi.

MpuMepHbIe TEMBI,
pacKphlBaIe JaHHbII
pasjen nporpamMmmel,

M KOJIMUecTBO 4acoB,
OTEOJHMOE Ha HX H3Y4YeHHe

OcHOBHOE cojepaHne

OcHOBHBbIE BUABI AeATE1bHOCTH
06y4aloWHXCA

CreneHb OKHCIEHUS |
OKHCIUTEIIBHO-BOCCTAHOBHTEIIbHBIE
peaknuu (OBP) . TIponecchl OKHCIEHHA
W BoccTaHOBNCHHA . OKHCIHTEIH H
BOCCTAHOBHTCIIH .

JAeMoOHCTpaHH
OKHCINTENBHO-BOCCTAHOBUTENBHEIE
peaKiuH: ropeHHe, PeakiHuH pa3jioKe-
HWA, COCITHHCHHASA

6

o

o

OnpeesaTh CTencHb OKHCICHH
XHMHYECKOTO 3JIeMeHTa 1o dopMmye
€ro COeTHHEHHNA

OmnpellenaTs 371IeMeHT (BelecTBo) —
OKHMCTHUTENB M JJICMCHT (BEIICCTBO)
BOCCTAHOBHTCIIbL .

OOBIACHATE CYIIHOCTh TIPOIIECCOR
OKHMCJIEHHS H BOCCTAHOBIIEHH .

6 CocTaBiisiTh SJIEKTPOHHBIH DanaHe ¢

o

YYETOM YHCIIA OTAAHHbBIX H [IPHHATEIX
3JIEKTPOHOB .

CocTraBiaTh ypaBHEHUE OKHC/IHTCIIb-
HO-BOCCTAHOBHMTEIIBHONH PEakIiiu .
Hcnone30Bars NpH BBIMOIHEHHH
yueOHBIX 338/JaHHi TEKCThl yueOHUKA,
CIIPABOYHbBIE MaTEPHasIbl (IIepHOHYE-
CKYIO CHCTEMY XMMHYECKHX 3JICMCHTOB
1. 1. Mennencesa, tabnuily pactrBopH-
MOCTH KHCJIOT, OCHOBAHMWI W cOJIel B
BOJIE, JIEKTPOXUMHUYECKHH psal
HaNpsAKCHUH MCTAI/IOR)
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9 K/IACC

(2 4 B Heaen, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPeMA)

IIpHMepHBIE TEMBI,
pacKphIBaOIHE JAHHBIH
paz3jgen nporpaMmal,

H KOJMIH4YeCTBO YacoB,
OTEOAHMOE Ha HX H3YYEeHHEe

OcHoBHO® cojepxaHnue

OcHOBHbIE BUABI AeATeIbHOCTH
06yyarIHxca

Paszjaen 1. Bemecreo H XHMH4YeCKHe peak

UMM (17 1)

MoBTOopeHHe u yraydaeHue
3HAHHI OCHOBHBIX Pas/e/oB
Kypca 8 knacca

Gw

[Mepuosmueckuii 3akoH . Ilepuoanyeckas
cucTeMa XMMHYCCKHX 2JIEMCHTOR

.M. Menjeneesa . CTpocHHE aTOMOB .
3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTE
XUMHYECKHX 31EMEHTOB NEPBbIX TPEX
MePHOOB, Kalusd, KalbliHi H UX
COC/IHHEHHI B COOTBETCTBHH C MOJIOMKE-
HHEM DJIEMEHTOB B MEPHOIHYECKOI
CHCTEME M CTPOCHHEM MX ATOMOB .
Knaccudukauus n HoMeHKnarypa
HEOPraHH4YeCKHX BellecTs (Mew1yHa-
poaHas M TPHBHANBHAs) . XHMHYECKHE
CBOIICTBa BEIICCTB, OTHOCATIMXCA K
PasJHIHBIM KJlaccaM HCOPraHuYycCKHX
COC/IMHCHMI, X ICHCTHYCCKAsA CBA3h
HEOPTaHMYCSCKHX BEIICCTR .

CrTpoeHHE BELIECTEA: BH/IBI XHMHYECKOH
CBA3H M THIbI KPUCTAUNIMYECKHUX perné-
TOK . 3ABHCHMMOCTB CBOWCTRB BEIIECTB OT
HX CTPOEHHHA .

6 XapaKTepH30BaTh XHMHYECKHE
3JIEMEHTBI MEPBLIX TPEX MEPHOJIOR,
KallHA H KallblHA 10 HX [NOJNOKCHHE
8 Ilepuoaunueckoit cucreme J1. M. Men-
Jieneesa .

6 KnaccuduuupoBars H Ha3bIBaTh
HEOPraHMYECKHE BELICCTBA M3YYCHHBIX
K/1aCCOB .

6 OnUCLIBATE ODIIME XMMHUYECKHAE
CBOMCTBA BELIECTB pas;mq HBbIX KjIac-
COB, IIOJATBEPKAATh CBOMCTBA IpUMepa-
MH MOJIEKY/IIPHBIX YpaBHeHHH XHMH-
HECKMX PeaKiuii .

6 OnpenenaTh BHI XMMHYECKOH CBA3H H
THIT KPHCTAJUTHYCCKON PEIETKH
BEIIECTRA .

6 [IporuoszupoBars cBoiicTBa BElIECTB B
3aBHCHMOCTH OT HX CTPOCHHSA .

6 BricTpanBaThk pa3sBEPHYTHIE THCBMEH-
HbI€ U YCTHBIE OTBETHI C OTIOPOH Ha
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ewwedlodu senoged

lIpodoacenue maoa.

TIpnMepHBIe TEMBbI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

JleMOHCTpanuHu

1 . Mojgenu KpUCTAIUTHUYECKHX PeIIETOK
HEOpraHHYecKuX BellecTs .

2 . KopoTkonepHoIHAA W JUTHHHOTICPHO,I-
Hast ¢opmel [TepHoaHyecKoi CHCTEMBI
xumMugeckux aemenTos [ . M . Menaene-
eBa

nHpopMaluio U3 ydeOHHUKA H CIIPaBOY-
HBEIX MaTCpHalIOB, I'PaMOTHO HCIIOJIB30=
BaTh M3YyUEHHBIH ITOHATHHHBIA annapar
Kypca XHMHH .

6 Mcrnonb30BaTk NPH BBIMOTHEHHH
yueOHBIX 33/1aHMI1 H B IIpolecce
HCCIE10BATENBCKOMH e TENBHOCTH
HAYYHO-TIONYJIAPHYIO JHUTCPaTypy
XUMHUYECKOI'O COACPXKKAHHA, ClIpaBOY-
Hble MarTepHaibl, pecypesl Hurepuera

Tema 1. OcHOBHBIE 3aKOHO-
MEpPHOCTH XMMH4Y€CKHX
peakumii

(49

Knaccudukaius XMMHYCCKHX peakiuii
MO PasIHYHBIM MPH3HAKAM (10 49HCIy W
COCTABY YHACTBYHOIIIHX B PCAKIIHHA
BELIECTE, No Teruoeomy 3 hexry, no
H3MEHEHHIO cTeleHel OKHCIIeHns
XHMHYECKHX 3JIEMEHTOR, M0 08paTHMO-
CTH, 10 YHACTHIO KaTalH3aropa) .

DK30- M IHLOTEPMHYECKHE PEAKLIHH,
TEPMOXHMHYECKHE ypasuenus . [Toms-
THC O CKOPOCTH XHMH‘-‘CCKO]‘;{ PCaKkimHHM .
[lToHsTHE O NOMOI€HHbIX H l‘e'l‘epol‘eHHh[K
peakuusax . llonstue 06 oGpaTuMbIX

6 PackpbIBaTh CMBICH H3YHaEMblX

MOHATHI H TIPUMEHATH DTH MMOHATHA

MpHu OMUCanK CBOHCTB BCIICCTE H UX

ﬂpCBpa[]Le][Hi"[ .

Knaccnduuuposars XHMHUECKHE

PEaKIHN 10 Pa3HYHBIM NMPH3IHAKAM .

6 YcTaHABIUBATH 3aBHCHMOCTD CKOPOCTH
XMMHUYCCKOH PEaKiMH OT PasjiIHuHbIX
(hakTOpOB .

6 [IpOrHO3UpPOBATE BO3MOKHOCTH
llpU’]‘eKaHl/]ﬂ XHMHYCCKHX ][peBpaLl.le—
HHUIT B PA3IHYHBIX YCIOBHSIX .

o
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H HeoOpaTHMBIX XHMHUYECKHX peakiy- 6 OnpeneniaTs OKHCIUTENE U BOCCTAHO-
ax . [TonAaTHe 0 XHMHYECCKOM paBHOBE- BuTenh B OBP.
cud . DakTopel, BIHAIONINE Ha CKOPOCTH 6 CocTaB/IATE JNEKTPOHHEIH OanaHc
XHMHUECKOH peaKkiiui U IMOoJoKeHHE PEaKIIHN .
XUMHYECKOTO PABHOBECH . 6 IIpou3BOIUTE BRIMHUCIECHUSA 10 XHMHYEe-
OKHCIHTENEHO-BOCCTAHOBHTEIIBHEIC CKHM YpPaBHEHHAM .
peakuHu (2JIeKTPOHHEIH anaHc OKHMCIIH- 6 BricTpanBarhk pa3BEPHYTHIC ITHCEMEH-
TENEHO-BOCCTAHOBHTENBEHON peakium) . HBIE ¥ YCTHBIE OTBETHI € OIOPOi Ha
HH Mailm H= JCOHMKA M cripaBoy-
JleMoHCTpaLyK opmario us yued CHpasc
i o N o HBIX MATEPHANIOB, TPAMOTHO HCIIOIB30-
1 . 3aBHCHMOCTE CKOPOCTH XHMHYECKOI N = -
PEAKIIHH OT PAMTHIHEIX (JaKTOPOR . BaTh W3YHCHHBIH MOHATHHHEIH anmapat
s : Kypca XHMHH .
2 . BozaeificTBue Katanusaropa Ha
i 6 Mcnone30BaTh MPH BBIMOJTHEHHH
CKOPOCThL XHMHUECKOH peakiuH . BT S
3 . [puMepsl HEOOPATHMEBIX H ODpaTH- b4 A P POLL
w HCCIJIEOBATE/NBCKOH eI TeIbHOCTH
MELL pca}cuHH ’ HaAYYUYHO-TIONVIIAPHYHY JIHTEDA’
4 . CmellleHie PABHOBECHS XUMHMYECKOH Y yApHY paTypy
oAk XMMHYCCKOTO COJICPIKaHUs, CIIPaBOy-
' Hble MaTepHanbl, pecypcel Murepuera
Boryucnenun
KOJIMHEeCTRa BelllecTRa, 00bEMa U
MACCHI PEAreuTOB HIH [IPOAYKTOB 110
YPaBHCHHUIM XHUMHYCCKHX PEaKIlMii
Tema 2. InekTposnTudeckasa | Teopus 31eKTPOIMTHYCCKOH qHccomMa- 6 PackphIBaTh CMBICI H3YYaeMBIX
AucconHanmua, XuMHIeCcKHe LHH . DIEKTPOIHTEl H HEWIEKTPOIMTHI . MOHATHIH, & TAKKE CMBICI TEOPHUH
peakuHH B pacTBopax KaTnoHsl, aHHOHBI . MeXaHH3M JIHCCO- 37EKTPOJIMTHYECKOH JTHCCOTIHAIIHH .
(8 u) HHAIMH BEIISCTE © PABTHYHBIMH 6 QOBACHATL NPUUHHEL 3IEKTPONPOBO/I-
BUIAMH XHMHYecKoi cpsa3n . CTeneHb HOCTH BOJHBIX PaCTBOPOB .
aucconmanyu . Cunbnsie 1 cnabnie 6 CocTaBs/isiTh YPABHEHHS JMCCOLMALIHA

ANEKTPOIHTDL .

KHCJIOT, LIeI0YeH U CoJIel, TOJIHbIe
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lIpodoacenue maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Peakiui MOHHOTO O0OMeEHa, YCIOBMS HX
npotekanus . HoHHbIe ypaBHeHHS
peakuuii .

XuMuHdecKkHe cBoiicTBa KHCITIOT, OCHOBA-
HHH W conell B cBeTe NMpeacTaBleHnH 00
JNEKTPOIHTHYecKOH nucconnamuy . Cpena
pactBopa . [loHsTHe 0 ruponu3e conem .
Kaqcc“melml:!c PCaKiiiil Ha KATHOHEI

H AHUOHBI .

JeMoHcTpanuu

BﬂEKTpV]‘-IﬁcKHH npOBOJ’[V]!\JOCTb pﬂCTH{)'
POB BCUICCTRB, JIBHHKCHHC HOHOB B DJICK=-
TPUUECKOM 110JIE .

OnbrThl, WIUTKCTPHPYIOLIHE TPH3HAKH
MPOTEKAHUS peakuuii HoOHHOTo 06MeHa .
OnbITHI 110 ONPEACICHHIO CPEIbI B
pacTBOpax colieii (XIopuna HaTpHA,
kapboHaTa HATPHSA, XITOPHIA THHKA) .

JlaGopaTopHBIe H IpaKTHYeCKHe
padoThI

JlaBopamopuwiii onsim:

Peaknun monnoro obMeHna B pacTropax
ATEKTPOIUTOR: cyhthaTta memnu(Il)

H COKpal&HHbIC HOHHEBIC YPABHCHUSA
XHMHUYCCKHX pc‘axunﬁ HOHHOI'Q
obmeHa .

6 TInaHMpOBaTE W OCYIICCTRIATE Ha

MPaKTHKe XMMHYECKHE 3KCIEePHMEHTEI,

MPOBOJINTE HAOMIOICHNS, AeTaTh

BBIBO/IBI TI0 PE3YJILTATAM IKCIICPHMEH-

Ta.

CrieroBars npagunam dezonacHoii

padoTsl B 1abOPATOPHH HPH HCIOIIL30-

BAHHM XMMHHECKOH nocyasl U obopyno-

BaHMA .

TTpoH3BOAHTE BBIMHC/ICHHA MO XHMHYeE-

CKHM YPaBHEHHSIM .

6 BricTpauBars pa3sBEpPHYTEIE IHCEMEH-
HBLIE H YCTHBIE OTBETEI ¢ OIOPOH Ha
HHpOpMaIHIO H3 y4eOHHKA H CrIpaBod-
HBIX MaTCPHAIOB, TPAMOTHO HCIIOJIB30-
BaThk W3Y4YCHHBIH NOHATHIHBIH annapar
Kypca XHMHH .

6 Mcnmone30BaTh MPH BEIMOTHEHHH
yueOHBIX 38/IaHHI K B [IpOLECcCe
HCCIIEN0BATE/IbCKOH JeATEbHOCTH

o

o
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H mEI104H, KapOboHaTa HAaTPHA H COJIA-
HOH KHCJIOTBHI, peaklHA HeHTpaH3alnu
MCKIY THAPOKCHIOM KaJIHA U COJAHOM
KHCIIOTOH .

Ipaxkmuueckasn paboma:

Ne 1. Pemenuie oKcnepuMeHTaNbHBIX
3a11a4 110 TEMCE .

Broiuncienus
— MO YpaBHEHHAM XHMHYECKHX Peakini

HaY9HO-TIOITYJIAPHYIO JIHTEPATYPy
XHMHYECKOrO COJlepKaHHsA, CIIpaBod-
HBIC MaTepHankl, pecypesl Hutepuera

Paagen 2. HeMeTa//ibl H MX coeJHHeHHUA (24 u)

Tema 3. O61mas xapaKTepu-
CTHKAa XMMHYeCKHX 3JIeMeH-
ToB VIIA-rpynnsl. FanoreHst

(@)

O01masl XapakTepHCTHKA TaIOFeHOB .
OcoBEHHOCTH CTPOCHHA aTOMOB 3THX
3TICMCHTOR, XapaKTePHBIC U HUX
creneHd okncaeHus . CtpoeHue u
(pH3HUECKHE CBOICTBA LIPOCTBIX Be-
IIECTB — rajloreHoB . XUMHYECKHE
CBOICTBA Ha [IpUMepe XJ10pa (B3aumMo-
JICHCTBHE € METAUIAMH, HEMETA/LIIAMH,
wienovamu) . Xnopoeoaopol . Consinas
KHCI0Ta, XHMHYECKHE CBOHCTBA,
[I{lJl)«"-{eHMe1 [lpHMeHeHHe . Kauecrsen-
HBIC PCAKIHH Ha TaJOrCHHI-HOHHI .
JeficTere xopa 1 XJIOPOBOJ0PO/a Ha
OpraHH3M 4enoBeka . Baxknelimme
KJIOPH/IBl H HX HAXOMKICHHE B NPHPOJE .

JleMoHCTpanHH
Bld,“lﬁ()l\‘]a'lepl'!fl.l]bl: TrajoréHbl H HX
COCIHMHEHNS .

OO0pasubl XJIOPHIOE .

6 O0BACHATL 00IIHe 3aKOHOMEPHOCTH B
H3MEHEHHH CBOHCTB HEMETATUIOB H WX
COeJIMHEHHUH B TIpejiellaX MallbIX [epHo-
J10B W rhasueix noarpynn [Mepuoanue-
CKOHM CHCTEMBI XHMHYECKHX 3ICMCHTOB
¢ y4&TOM CTPOCHHS HX aTOMOB .
XapakTepH3oBaTh (HH3HUECKHE H XH-
MHUYECKHE CBOMCTBA [IPOCTHIX BELLECTB
rajloreHoB (Ha npuMepe xinopa) u
CJIOJKHBIX BEIIECTB (XJI0POBOAOPOIA,
XJIOPH/IA HATPHA ), CHIOCOOBI UX HoJIyYe-
HHH, l[pHMCHeH}‘Iﬁ H 3HAYECHHE B
MPHPOJE H JKH3HH HEIIOBEKA .
Onpcﬂc:mTl, TamorcHHl-HOHBI B
pacTBOpe .

TnaHupoBaTh ¥ OCYNIECTRIATH HA
MPAKTHKE XMMHYECKHE IKCTIEPHMEHTBI,
HPOBOAUTHL HAOIIOleH s, [lelaTh
BBIBOJIBI 11O pe?nleb'l‘a'l'aM 3KC]]CP[/IMCHTB "

o

o

o
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lIpodoacenue maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

JlaGopaTopHble M MpaKTHYeCKHe
pa6oTsl

JabopamopHbiii oneim:
PacniozHaBaHHe XTOPHI-HOHOB .
Hpaxkmuweckas paboma:

Ne 2 . TTosyueHHe CONAHON KHCIOTHI,
H3yueHHe e CBOHCTB .

Botuucienun

~—— [0 YpaBHEHUAM XHMHYECKHX peakx-
1IHii, €ClI OJIMH M3 PEarcHTOB JIaH B
H3DBITKE;

— 0OBbEMOB I'a30B 110 YPaBHEHHED
PeaKUK HA OCHOBE 3aKO0HA OOBEMHBIX
OTHOLICHMI ra3zoB

6 CnenoBath npasunaM HezonacHoil pabo-
TEl B TabOpaTOpHH IPH HCHONB30BAHHHI
XHMHYECKOH MOCYIBl H 06OPYIOBAHUSA .

6 BricTpanBaTh pa3BEpHYTHIC THCHMCH-
HBIE€ U YCTHBIE OTBETEI ¢ ONOPOii Ha
uH(pOpMaIUl U3 yaeOHHUKA U CIPaBoY-
HBIX MAaTEpH4JIOB, IPAMOTHO HCIIOIb30-
BaTh U3YYCHHBI ITOHATHIHBIN anmapat
Kypca XHMHH ,

6 Mcrons30Bars NPH BLITIOIHEHHH
yuedHbIX 3aauHil 1 B polecce
HCCIIEI0BATEIBCKOH JIEATENBHOCTH
HAYHYHO-TIOTYJISIPHY IO THTEPATYPy
XHUMHAYCCKOro CoICpXanusa, crnpaBoy-
Hble Marepualsl, pecypcel HurepHera

Tema 4. 0611asa XxapaKTepH-
CTHKAa XHMHYECKHX 3/IeMeH-
TOB VIA-rpynnel. Cepa u eé
coeIMHeHHUsI (5 4)

O01uas XapakTepHCTHKA 371eMEHTOB
VIA-rpynmnel . OcoGenHocTH cTpocHHs
ATOMOB DTHX JEMEHTORB, XapakTEPHEIC
JUIH HHUX CTCIHCHHM OKHCIICHHSA | C’l'pOCH]&C
H (pU3zHUecKHE CBOHCTBA MPOCTHIX
BCIICCTB — KHCITOPOa M CEPBI .
AJIJIOTPOTIHEIE  MOAM(HKAIMH  KHCIOPO-
Ja U cepbl . XHMHYECKHE CBOHCTBA CEpbl .
Ceposojiopoj, crpoenue, Gpusnueckue

6 O0DBACHATEL 00IHE 3aKOHOMEPHOCTH

B H3MCHECHHH CBOHCTB 2JICMCHTOB
VIA-rpynnel 1 HX cOeIHHEHHH

¢ y4éTOM CTPOCHHUA HX aTOMOB .
XapakrepH3oBars (pH3HYECKHE

H XMMH4YecKHe CBOICTBaA IPOCTOro
BEIIECTRA CEPRI M &€ COSIMHEHMI
(cepoBonOpoOaa, OKCHI0B CEPbl, CEPHOIT
KHCJIOTBI, CYlIb}aToB), crocodb! Ux

o
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M XHMHYeCKHe CBoiicTBa . OKCHIBI CephI
KaK IIPeACTaBHTEeIH KHCIOTHEIX OKCH-
nos . CepHast KHCIIOTa, (PM3HYCCKHE

M XMMHYCCKHE CROMCTEA (0DIIHe Kak
IIPEACTABHTENS KJIACCA KHCIIOT H CIICIH-
(pueckue), NpUMEHEHHE .

XuMHadecKHe peakilHy, JleskallHe B oc-
HOBE NMPOMBIILIEHHOTO ciocoba moyde-
HHA CepHOi KHCIOTEI . ATmapaTtsl H
TIPOTEKAIOIIHE B HUX MPONECCH (Ha MpH-
Mepe IMPOH3BOJICTBA CEPHOH KHCIOTHI) .
Conu cepHOii KHCIOTHI, KadecTBeHHas
peakiust Ha cyibgar-HoH .

HaxoskneHue ceprl H e€ coeqTHHeHHH

B IpHpoJie . XHMHYECKOe 3aTrpA3HeHHe
OKpy:Karollel cpebl CoeIHHEeHHAMH
CEpbl (KMCIIOTHBIC TOKIH, 3arpsA3HCHUC
BO3/yXa H BOJOCMORB), CIIOCODEI €ro
MTPEIOTRPAIIEHHS .

JeMoHCcTpanHH

Konnexuun (BuacomaTepuanei): cepa

H ¢€ COCAMHEHHUA .

OO0yrnuBanne caxapa rnoj JeHcTBHEM
KOHIICHTPUPOBAHHON CEPHONH KHCIOTHI .

JlaGopaTopHbIe H NpaKTHYeCKHe
paGoThl

Habopamopusie  onwimui:
O0OHapyxeHHe cyTbdaT-HOHOB .
BaaumozeiicTeue pasbaBinentoil cepnoii
KHCITOTBI C LIMHKOM .

o

o

o

o

o

o

MOIyYdeHHA, IPUMeHEeHUE H 3HaUeHHE
B IIPHPOJE H KH3HH YeJIOBeKa .
OnpenenaTk HATHYIAC CYIb(paT-HOHOB
B pacTBOpE .
OOBACHATE CYLIHOCTh IKOIOIHIECKHX
npo6iieM, CBA3AHHBIX ¢ NepepaboTkoH
coeUHEHHI cephl .
IIrannpoBaTe M OCYILECTBAATE Ha
MpaKTHKE XHMHYECKHE DKCTIEPHMEHTHI,
TIPOBOANTE HAOMIOACHHA, JICaTh
BBIBO/1IBI IO PE3YJ/IETATAM IKCIICPHUMCHTA |
Cnenopatk npasunam desonacHoit
paboThl B TabopaTOpHH NPH HCMONbL30-
BaHHH XHMHYecKoll mocyael U obopygo-
BaHHA .
IMpon3BOAHTE BLIMHCICHHA MO XUMHHYC-
CKHMM YPaBHCHWUAM ,
”Cl’l[).ﬂh.’i(}ﬂﬂTb TIPH BBITTOJIHCHHH
yueOHbIX 3a1aHHil TEKCTLI yuebHuKa,
crnpagouHbie MaTepuansl (Iepuoguue-
CKYIO CHCTEMY XHMMHHYECKHX 3JIEMEHTOB
J. 1. Menneneesa, Tab/HILy pacTBOpPH-
MOCTH KHCJIOT, OCHOBAaHUH U coeii
B BOJIE, DNCKTPOXMMUYECKHI PsiJl
HAPAKEHHH METAJIOR)
Hcronb3oBarh 1PH BLITIOIHEHHH y4ued-
HBIX 3aJaHHIl U B MIpoLecce HccleqoBa-
TEIBCKON JeATCIBHOCTH HayYHO-TTOIY-
NAPHYIO TUTEPaTypy XHMHYECKOTO
COIEPIKAHMS, CITPABOYHBIC MATCPHAIBI,
PeCcypcChI ”IITCp”CTa




8

ewwedlodu senoged

lIpodoacene maoa.

TIpnMepHBIe TEMBbI,
pPACKpLIBAIOIIME JAHHBIH
pasaeqs NporpamMmel,

H KOJIHYEeCTBO Yac0B,
OTBOAMMOE HA HX H3VHUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Buiuucnennsa

— [0 YpAaBHEeHMsIM XHMHYECKHX Peakiiuii;
— MaccOBOMH 0N BRIXOTa IPOAYKTa
peaKIuH

Tema 5. O6mas xapaKkTepH-
CTHKA XHMH4YeCKHX d/IeMeH-
TOB VA-rpynnsl. A3or,
dochop 1 UX coeJHHEHHUA

(74)

O6mas XxapaKTePHCTHKA DJICMCHTOB
VA-rpynmnst . Oco0eHHOCTH CTPOEHHSA
arToMOB 3THX 2JIEMCHTOB, Xﬂpal{[‘f}pl—lble
JUIST HUX CTENeHH OKHCIIEHHS .

A30T, pacnpocTpaHeHHUE B IPUpPO.IE,
(hH3MHeCKHEe H XHMHYECKHE CROMHCTRA .
Kpyroeopor azora B npupoje .

AmMmHak, ero pH3HUECKHEe H XUMHYE-
CKHE CBOMCTBA, MOJIYYCHHUE M IIPUMEHE-
Hue . Cosid aMMOHHA, HX PH3MHECKHE

H XHMHYeCKHe CBOHCTBa, MPHMEHEHHE .
Kﬂ‘{ﬂc’]‘ﬂﬂﬂﬂﬂﬂ pﬁHKLl[/IH Ha HOHBI
AMMOHHSA .

AsoTHas KucioTa, e QuznvecKHe

H XMMHUYECKHE cBOMcTRa (0DIIMe Kak
MPEACTABHTEIA KIACCA KHCIOT H
crieuuguieckue) . Menons3obanne
HHTPATOR H CcOJlel aMMOHHsI B KadecTBe
MHHepaIbHBIX YI0OpeHHI .

6 OOBACHATE OONTHE 3aKOHOMEPHOCTH B
H3MEHEHHH CBOMICTB 3TEMECHTOR
VA-rpyuiisl 4 HX COEAHHEHHUH € yUETOM
CTPOEHHS UX aTOMOB .

6 XapaKTepH30BaTh (QU3HYCCKHE H
XHMH4ECKHE CROHCTBA MPOCTHIX
BellecTe azoTa U gocdopa U UX coeliu-
HeHMI (aMMHaKa, coJIell aMMOHHSL,
afi()Tl[Dﬁ KHCJIOTEI, HUTPATORB, OKCHJA
dochopa(V) u docdopHOii KHCTOTEI,
docdaros), criocoObl HX TTOTYYEHHA,
[lp!‘[l\'leHBHl‘le M 3HAYCHHE B llpI/lpCI,’_it‘,

W KHINH YeloBeKa .

6 OnpeaenaTs HOHBI aMMOHUS W (doc-
(aT-HOHBI B pacTBOpE .

6 OOBACHATE CYIHOCTE IKONOMHUECKHX
mpoGieM, CBA3AHHBIX C HAXOMKICHHEM
coemquHenHnit asota u gocopa B
OKpyKaromei cpefe .
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XHMHYeCKOe 3arpA3HEHHEe OKPYKar0o-
niei cpe/ibl COSTHHCHHAMH a30Ta
(KMCIIOTHBIE JIOMK/IHM, 3aIrPA3HEHHE BO3IY-
Xd, IIOYBBI H BOLJOEMOB) .

Docdop, amtorponnsie MoguhHKAIHU
thochopa, puznveckHe H XUMHIECKHE
CBO¥CTBA.

Okcun pochopa(V) u pochopHas
KHCITOTa, (PH3MUCCKHE H XHMHUCCKHE
cBoiicTBa, nomydeHue . KauecTBeHnan
peaknus Ha (ocdaT-HOHEI .
Hcnonesosanue docdaros B kauecTse
MHHEepallbHBIX y100peHHil . 3arpasHeHHe
MIPHPOJHEIX BONIOEMOB (hocdaTamu .

JAeMOHCTpaAHH

Komnekumnn: ¢gocdop v MX coeMHCHHS |
BzaumojeiicrBne KOHLUEHTPUPOBAHHOH
A30THOH KHCIOTBI C MEIbHO .

JlaGopaTopHble M NpaKTHYECKHE
paGoThl

Habopamopnsie onbrmut:

1 . BsaumoneiicTeue coneidl amMMoHHA

€ MENOULIO .

2 . OsnakoMuieHHe ¢ oOpasiaMi a30THBIX
1 (hocopHBIX YIOOPCHHI .
Ipakmuyeckasn paboma:

Ne 3 . IlonyueHue aMMHAKa, H3yUESHHE
€ro CBOICTEB .

Briuncienus
— 110 YPABHEHHAM XMMHUYECKHX peak-
A

6 IlmaHMpoBaTE M OCYIIECTBIATE Ha
IPAaKTHKE XHMHYECKHE JYKCIICPHMCHTHI,
MPOBOANTE HADIIO/IEHH, JIeaTh
BBIBOJIBI [10 PE3YJIETaTaM dKCIIepH-
MEHTa.

CnenoBaTh npaBiiaM Ge3omnacHoit
paGoTs! B mabopaTOPHH OPH HCIMOIB30-
BAHMM XHMHYECKOH mocy/ikl H odopyno-
BAHHA .

[TpoMzBOANTE BEIMHCIICHHA IO XHMHYeE-
CKHM YPaBHCHHAM .

”Cﬂ()ﬂh:i(TBaTb TPH BBEITNTOJITHCHHH
yueOHBIX 3aJJaHH TeKCTEl yueOHHKa,
CIIPABOYHBIE MaTepPHasl (MepHOIHYe-
CKYIO CHCTEMY XHMHYECKHX DIEMCHTOB
J . 1. Menneneesa, rabnuiy pacteopu-
MOCTH KHCJIOT, OCHOBaHMIi H couleil B
BOJI€, NIEKTPOXHMHYECKHH pal
HanpsaKeHNnH MeTasios) .
HMcnons30BaTe IPH BRIMOIHEHHH
y‘-lf:ﬁl—lb[x 3a/laHnil ¥ B npolecce
HCCIICA0BATE/IBCKOH eATeIBHOCTH
HAaYHYHO-TIONYJIAPHY IO JIMTCPATYPY
XHMHYECCKOTIO COJICPKAHHA, CIIpaBOy-
HBIE MaTepuanil, pecypcekl Mutepnera

o

o

o

o
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ewwedlodu senoged

lIpodoacenue maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Tema 6. 061ast XapaKTepHc-
THKA XHMH4YeCKHX 3/IeMeH-
ToB IVA-rpynnsi.

Yrnepopa M KpeMHUH U UX
COeAMHEeHNA

(8 )

YrnepoJ, aluloTpolHBIe MoJH(HKa-
IIHH, pacrnipocTpaHCHHEC B ITPHPOJIE,
(hbH3HYEeCKHE H XHMHYECKHEe CBOHCTEA .
Ancopbuns . Kpyroeopor yriepoaa

B MPHPOJIE .

OxcHuasl yriaepojaa, UX (pUIHYEeCKHEe

H XHMH4YeCKHe CBOHCTBa, HX JeiicTBHe
HE KHBBIC OPraHU3MBL, IIQJIYUCHHC

M NpPHUMEHEHHe . JKoJoru4eckue npoode-
MBI, CBA3AHHBIC C OKCHIOM YIJICpO-
na(Iv); runoresa rnodajabHOrO MOTEIIIE-
HHSL KITMMATa; NapHUKOBBI 3(deKT .
YroibHas KHCIOTA U €€ COJH, UX
(hu3nueckue U XHMHUECKHE CBOHCTBA,
noiydeHne W npumeneHnue . Kauectren-
Has peakiyusa Ha KapOOHAT-HOHBI .
WcnonpioBanue kapbonatoB B ObITY,
MCIOHWITHHEC, TMPOMBIITIIICHHOCTH, CClb-
CKOM XO3SIHCTBE

[lepeoHauanbHeIe NOHATHS 00 OPraHu-
YEeCKHMX BElecTBaX KaK O COeNHHEeHHAX
yriaepoja: ocoOEHHOCTH cocTaBa |
crpoeHus . [TonAaTrne o Guosoruvyecku
BAKHBIX BENIECTRAX: KWpax, Genkax,

& OOBsICHATE 00ITHE 3aKOHOMEPHOCTH
B U3MEHEHHH CROJICTB 2JIEMEHTOR
IVA-rpynmel 4 HX coeIHHEHHIT C y4é-
TOM CTPOCHHA HX aTOMOB .
6 XapakTepH30BaTh (PU3HYECKHE
H XHMHYECKHE CBOIICTBa IPOCTHIX
BEIIECTB Yriepojia H KpeMHHs H HX
coeauHeHUH (OKCHI0B yIiiepo/a,
YroJIbHOH KHCIIOTHI, KapOOHATOR,
OKCHIa KPCMHHA, KPEMHHEBOH KHCI0-
Thl, CHIIHKATOR), CMOCOOKI HX TOJIyH4e-
HHA, TPUMCHCHHC M 3HAYUCHNAC B
[PHPO/JIE W 3KU3HH YE/IOBEKA .
Onpejiensits KapboHar- 1 CHIHKAT-
HOHBI B PACTBOPE .
6 OOBACHATE CYIIHOCTh IKOJOTHYECKHX
npoGieM, CBA3AHHBIX C HAXOKICHHEM
YIIEKUCIIOrO Ta3a B OKPYKalomCH
cpeJe.
MiurocTpupoBars B3aUMOCES3b
HEOPTaHHYECKUX COSIMHEHHH yriieposa
H OpPraHHYeCKHX BEIIECTB .
6 [lnaHupoBaTh W OCYIIECTBIATEL HA
MPAKTHKE XHMHYECKHE DKCTIEPHMEHTHI,

o

o
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yrieeonax . MaTepualbHOE €IMHCTBO
OpraHAYecKHX H HeopraHHIecKHX
COCIMHCHHI |

Kpemunii, ero ¢puzuieckne 1 xumuie-
CKHe CBOHCTBA, MOJIYHIeHHE H IIPHMCHC-
HHE B 3J!CKT[)(JHHKC .

CoeuHenna KPEMHHS B TIPHPOJIE .
O0mre npeacTaBneHns od OKCHIe
kpeMmuusn(I'V) u kpemHueBoii KHcnore .
CHIHKATEI, UX HCMOIE30BAHHE B OBITY,
MeMIIHHE, TIPOMBIIITEHHOCTH . Bask-
HeHINHe CTPOHTEIEHBIE MaTePHANBI:
KepamMHKa, CTEKII0, 1[EMEHT, OCTOH,
skenezoberoH . [Ipodnemer GezonacHoro
HCIONB30BaAHUA C'l'pﬂl'!']'eJlele Mare-
PHATOR B ﬂOBC(ZﬂH@BIIOﬁ AH3IHH .

JleMOHCTpanHu

Mo/ienH KPUCTAITHHECKHX PEIIETOK
anmasa, rpadura, Moaekynsl dynnepe-
ER

AJcopOuHs pacTBOPEHHBIX BELICCTB
AKTHBHPOBAHHBIM yT€M . [lpoTHBOTa3 .
Bujeomarepraibl: CHIHKaTHAs [po-
MBIIINIEHHOCTE .

MoielH MOJIEKY/l OpPraHHYeCKHX Be-
ILIECTB .

JlaGopaTopHBIe U NPpaKTHYecKHe padoThbl
Sadopamopnoiil onvim:
KauecTBeHHas peakius Ha KapOOHAT-HOH .

o

o

o

IIPOBOIUTE HaOMIOJEHHA, OeNaTh
BBIBOJBI M0 pe3ynbTaTaM AKCIEpPHMEHTA .
Crnenosark HpaguiaM 0e3011acHoi
paboThl B 1adopaTOpPHH HPH HCITONB30-
BAHHH XHMHYECKOH MOCYIsl H 000pyHo-
BAHHA .

Hcnonr30BaTe TIPH BRITIOJIHECHHH
y4eOHBIX 3aJJaHHil TEKCTHl yUeOHHKA,
crnpaeouHsle MarepHans! (Ilepuoanue-
CKYIO CHCTEMY XHMMHYECKHX DIIEMEeHTOR
. . Menneneera, Tabnmuiy pacTBOpH-
MOCTH KHCIIOT, OCHOBaHHii H coneii B
BOJIE, MMEKTPOXHMHYSCKHIT ps
HaNpAKCHAI METaJlIIOR) .
Hcnone30BaTh NPH BBIMOIHEHHH
yueOHbIX 38/IaHHH U B [IpoLecce
HCCIIENIOBATENLCKOH IEATENIBHOCTH
HaY4HO-TIOMYJIAPHY K JIHTEPaTypy
XHMHYECKOIO co,z_le:p)ﬁaunx, cupasoq-
HBIe MaTepHanbl, pecypesl Hutepnera
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ewwedlodu senoged

lIpodoacenue maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

Hpaxkmuveckue pabomol:

Ne 4 . TTonyueHHe YIJIEKHCIOTO Ta3a .
KauecrBennas peakuns Ha KapOOHAT-HOH .
Ne 5 . Pemenne skcriepiMeHTaTbHBIX
3ana4 1o Teme «HeMeTannem .

Beoiuucienun

—— MO YpPaRHEHHUAM XHMHYECKHX peak-
lilflﬁ, CCITH OJIMH M3 PCarcHToR Jlal B BHJIC
BOJ/IHOI'O PACTBOPA C U3BECTHONH MacCOBOH
nonei

Pazgen 3. MeTasibl 1 ux coeguHeHuA (20 4)

Tema 7. O61He cBOMCTBA
MEeTA//IOB
(4 4)

Obmasa xapakTepHCTHKA XMMHYCCKHX
371€MEHTOB — MeTal0B Ha OCHOBaHUH
HX nojoxkeHus B [lepuoguteckoii
CHCTEME XHMHWYCCKHX 3JICMCHTOB

J . M. Menneneera v cTpOEHHS aTOMOR .
C’l'p(}f‘.‘leIﬁ MetTamos . Merainueckas
CBA3b M METAILIHYCCKasn KpHC'I'aJl;’]H‘-{C-
CKad  peléTKa DeKTpoXUMHYECKUit
pAn HanpsxkeHnH MertamoB . PusHue-
CKHC H XHMHYCCKHC CBOMCTBA MCTAJUIOB .
O0ume crnocoldbl MOJIyHeHHA METAIIOR |

6 PackpbIBaTh CMBICJ H3YHaeMbIX
MOHATHI M IPUMEHATH 3TH MMOHATHA
MpH ONMMCAHHH CBOMCTB BEIISCTB H MX
npeBpalicHui .

6 OOBACHATEL 0ONIHE 3aKOHOMEPHOCTH B
H3MCHEHHWHU CBOMCTB 3IEMEHTOR-METAll-
JIOB M UX COEJIMHEHHH ¢ YU4ETOM CcTpOe-
HHA X ATOMOB .

6 XapakTepH30BaTh CTPOCHHE MCTAJIIOB,
obmKe PHU3NYCCKHE 1 XHMHYCCKHC
CBOHCTBA METAILIOR .
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[ToHsTHE O KOPPO3HH METAIUIOB H
OCHOBHBIE CIOCODHI 3aIllUThI OT KOPPO-

6 Xapakrepu3oBark 00IIHe Cr1ocodsl
TIOMYYEHHA METAIIIOB .

3un . Crnasel (cTanb, 4yTyH, mopamoMmi- | 6 CiexosaTk HpagwiaM Oez011acHoi
HHii, OpoH3a), HX NpHUMeHeHHEe B ORITY H paboTel B nabopaTOpPHH HPH HCIIONB30-
[IPOMBILLITIEHHOCTH . BAaHHH XHUMHYECKOH mocynsl U ofopyno-
BAHUA .
JdeMoHCcTpanHu
6 IIpoH3BOOHTEL BRIMHCIEHUS 10 XUMHYE-
O3nakoMaeHHe ¢ odpa3liaMi METalnoB U
B CKHM YPaBHEHHAM .
CIIJIaBOB, HX (QPH3UYECKHMH CBOHCTBaMH .
% 6 Mcronb30BaTh PH BRITOTHEHHH
Monenu KpHCTANIHYECcKHX peléToK 5
yueOHBIX 38JJaHHI TeKCTEl yueOHHKA,
METasJoRB .
crnpaBouHble MaTepuansl ([Tepuoguae-
BuneoMaTepHamnbl: KOPpPO3HA MeTalloB
CKYIO CHCTEMY XHMHYECKHX 3JIEMEHTOB
JlaGopaTopHble H NpaKTHYeCKHE 1. W . Menneneesa, Tabluiy pacTBOpH-
paboThl MOCTH KHCJIOT, OCHOBAHWI U comneii B
Jabopamophbie onbimol: BOJIE, SNEeKTPOXHMHYECKHH pag
OzHakoMieHHE ¢ 00pa3LaMH CIUIABOB HANPAXKEHHUI METAILIOR) .
METAIIOB . ) ”CnOﬂh'}(}BﬂTb TIPH BBITIOJTHCHHH
3aBUCUMOCTE CKOPOCTH peakiin yueOHBIX 38/1aHHIH ¥ B npolecce
METaJllla ¢ KHMCIOTOH OT MpHpPO/ikl HMCCIICOBATEIBCKON JACATEIBHOCTH
METAILIA . HAYYHO-[OIYJIHPHY K JIHTEPaTypy
XHMUYCCKOI'O COJep:KaHMs, ClipaBoy-
Boruucrnenun AP ; ciIp
HBle MaTepHalbl, pecypcel MuTepnera
— 110 YPABHEHHAM XHMHYECKHX peak-
LML, eClIM OJIMH H3 PEarcHTOB COJIEPHKHUT
IpHMECH
Tema 8. BaxxHeliimue meTa- lenounsie Metamisl . [onoxkenue B 6 OObsicHATH 001[HE 3aKOHOMEPHOCTH B

JIbl M HX COeHHEHHA
(16 u)

[Tepuoauueckoii cucTeMe XMMHUUYECKHX
aneMentos JI . M. Menaeneesa, ctpoenne
artoMoB . HaxoxaeHnne B npHpoze .

H3MEHEHHH CBOHCTB 3JIEMEHTOB-METAI-
JIOB B I'pynmnax 1 Hx COeMMHEHHH ¢
y‘lé’TOM CTPOEHHA UX ATOMOB .
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lIpodoacenue maoa.

IpuMepHbIe TeMBI,
pPACKpLIBAIOIIME JAHHBIH
pasaen NporpamMmel,

H KOJIHYeCcTBO YacoB,
OTBOAMMOC HA HX H3YUCHHE

OcHoBHOE coepRaHHe

OcuHoBHbie BHABI IeATEILHOCTH
odyuaomuxcs

POusHUecKHe W XUMHYECKHE CBOHCTBa
(Ha npuMepe HaTpHs W Kanus) . OKCHJIBI
W THJIPOKCH/BI HATpHs H Kanus . [Tpume-
HEHHE MIETOYHBIX METAILTOB H HX
COETHHEHHH .

[MlenoyHo3eMENBHBIE METAUIBI  MarHui
H KaslblIMii, cTpoeHue aToMoB . [Tonoxe-
nue B Ileprnognueckoi cucreMe XHMHHUE-
ckux anementos . M. Menjieneesa .
Haxomeuune B npupoie . Pusnueckue u
XHMHHECKHEe cBoiicTBa . BaskHeiine
COC/IMHEHHS Kanblus (OKCHI, THAPOK=-
cua, conn) . KECTKOCTL BOIBLI M CIIOCOObI
eé ycTpanenus .

Asrromunnii . TTonoxkenne B [epuoanue-
CKOH cHCTEME XHMHYECKHX WIEMEHTORB
. WU. Menneneesa, cTpoenHe aToMa .
Haxosknenue B npupome . Ouznvueckue u
XHMHYECKHE cBolicTBa . AMoTepHbIe
CBOMCTRA OKCH/IA M THIAPOKCHIA .

Keneso . IMonowenue B ITepuoguyucckoi
CHCTEME XMMHUYECKHMX 3JIEMEHTOR

J . 1. Menzaeneeea, crpoeHHe aToMa .
Haxoxknenne B npupoje . Pu3nveckne

6 XapaKkTepH30BaTh (PH3HYCCKHE H XH-
MHHYECKHE Cﬁ{);"(CT‘Bﬂ NMPOCTEIX BCIICCTEB
METAIIJIOB U X COe/IMHEeHHH (OKCH/IOE,
THIPOKCHIIOB, coleii), cnocoObl HX
TMOIYYMeHNUs, IPUMEHEHHE U 3HAUCHHAE

B IIPHPOJE H AKU3HU YCITOBCKA .

PacnosHaBarh ¢ NOMONIBIO KA4eCTBEH-

HBIX peaKl{Hﬁ HOHBI MCTAJLIIOB (Maf![lflﬂ,

AJFOMHHMS, LIHHKA, JKelle3a, Me/H) .

6 [lanupoBaTh U OCYILIECTBIISITL HA

OPAKTHKE XUMHYSCKHE IKCIIEPHMEHTBI,

NPOBOINTE HADMIOACHNS, eNaTh

BBLIBOIBI 10 PE3y/ILTATaM DKCICPHMEHTA .

CnefoBare npasuiaM 6ezonacHoii padbo-

Thl B JIaGOpﬂ'l'OpHM llp}‘l HUCIONB3OBAHHK

XHMHUYECKOH Nocy/ibl H 000pYy10BaHHS .

[IpoH3BOANTEL BBIMHCIEHHA [0 XHMHYE-

CKUM YPaBHCHHAM .

6 BricTpanBaTh pa3BEépHYTHIE MHCbHMCH-
HBIE W YCTHEIE OTBETEI C OMOPOH Ha
uHdOpMaIMIo 3 y9cOHUKA W CITpaBoY-
HbIX Ma’]'CpKaJICIBS ]pal\1(}'l‘HU HCITOJB30~
BaTh W3y4YeHHbId MOHATHHHBIN anmnapar
Kypca XHMHH .

o

o

o
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U XHUMHHYeCKHe cBoiicTBa . OKCHIEBL,
ruApoKcHasl U conn kenesa(ll)
# kemesa(lll) .

JleMOHCTpauHu

BsanmoneiicTBrne HATPHA ¢ BOJIOH .
OxpammnBanie IUIAMEHA HOHAMH HAaTpHA
M KaJIHs .

OxpammnBaHie IAMEHA HOHAMH
KallbLIHA .

BzaumoneicTBHe OKCHIA KAlbLIHA C
BOJI0H .

Bunecomarepnanel: ropeHHe JKene3a B
KHCIIOPOE H XJIOpE .

JlaGopaTopHbie H NpaKTHYECKHE PaGOThI
Jabopamophste  onvimel:
O3nakomiienye ¢ 06pasaMH aMOMHHHA
H ero CILJIaBoB .

AmdorepHble CBONCTBA M'HAPOKCHIA
ATOMHHUA .

KauecrsenHble peakiiii Ha HOHBI
JKenesa.

Hpaxmuueckue pabomel:

Ne 6. JKécrrocTb Bo/bl U MeTOAbI €€
YCTPAaHEHHS

Ne 7 . Pemrenue aKcriepuMeHTaIbHBIX
3a1a4 10 Teme «Merauby .

Boiuuncienun

— 110 yPABHEHHM XHMHYECKHX peak-
U, eCIM OJIMH M3 PearenToB J1an B
H30BITKE HITH COAEPKHT TIPHMECH;

— MACCOBOIT JI0TH BEIX0/1a MPOJYKTA
peaKmHu

6 McI1onp30BaTh IPH BEITTOTHEHHH
yueOHBIX 38/IaHHI U B [IpoLECcce
HCCJICIOBATEIBCKOMH JACATCIBHOCTH
Hay9YHO-TIOITYJIAPHYIO JIHTEPATYPY
XHMHYECKOIO COJICP/KAaHHsA, CIIpaBOd-
HBI€ MaTepHaikl, pecypcrl MHTepHeTa
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ewwedlodu senoged

Okonvarnue maboi.

IpHMepHBIe TEMBbI,
pacKphlBaIe JaHHbII
pasjen nporpamMmmel,

M KOJIMUecTBO 4acoB,
OTEOJHMOE Ha HX H3Y4YeHHe

OcHOBHOE cojepaHne

OcHOBHBbIE BUABI AeATE1bHOCTH
06y4aloWHXCA

Pazpen 4. XuMusa 1 oKpyxarouas cpeja (3 u)

Tema 9. BeugecTBa H MaTepu-
aJibl B dKH3HH Ye/loBeKa

3 a)

Hosble MaTepianisl H TEXHOIOTHH .
Bemectra M MaTepHalkl B MOBCeIHEBHOIM
JKH3IHH YenoBeKa . XHMHS H 3710pOBbE .
besonacHoe UCMONB30BAHHE BCHICCTB

M XHMHYECKHX peakiui B ObITY .
[Tpupoaibie HCTOUHHMKH YTIIERO/I0PO/IOB
(yroJib, IpUPOJAHBIHA rasz, HedTs),
MPOIYKThI UX TepepaboTKH, HX poib

B OBITY W NPOMBINIICHHOCTH .

OcHOBBI YKONIOTHYECKOiH TPAMOTHOCTH .
XumMH4ecKkoe 3arpA3HeHHe OKPYKalo-

HIEH cpeibl (MPeaeiibio JTOMyCTHMast
xkoHuenrpauus gemwecrs — [JK) .

Posik XAMHAW B PEIIEHHH IKOIIOTHIECKAX
npobnem

6 XapaKTepH30BaTh PoJib XHMHH B pai-
JTHYHBIX cdepax AeATeNbHOCTH JTIoaei,
OCHOBHBIE BEIIECTRA H MATEPHANEI,
MpHMeHAeMBbIE B JKH3HH COBPEMEHHOTO
HEJIOBEKA .

6 OOBACHATE YCIOBHUA Oe30MacHoro

HCIIOJIB30BAHKWA BCIIECTBE H XHMMHYC-

CKHX PeaKiuii B ObITY .

AHaIH3UPOBaTh H KPUTHYECKH

OUIEHHBATEL HH(hOPMAIIHIO O BIHAHHH

IPOMBILLIEHHOCTH, CEILCKOIO X035~

CTBa, TPAHCIOPTAa H JIP . HA COCTOAHHE

OKPYKAOUCH CPe/ibl .

6 ¥YMEThL OKa3BIBATE MEPRYIO MOMOLLE PH
XHUMHUYECKHX OKOTaX H OTPaBICHHSAX .

6 IlpynuMaTe yuacTHe B 00Cy#KJIEHHH
npoOieM XHMHYECKOH H 3K0I0THYe-
CKOW HANMPABIACHNOCTH, BEICKA3ZLIBATE
COOCTBEHHYIO MO3HLHIO [TO TpodiieMe H
npeiaaraTh BO3MOMKHBIC TYTH ¢€
pelIeHHA

o




DieKTpoHHBbIE (IIH(pPpoBLIE) oOpa3oBaTe/IbHbIE PeCYpPChI

http://him.1september.ru Eaunas komtexuus LLOP: [Ipeamernas konnexkuus
«XHMHA»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
akcrepuMenTol: Xumua. Komekuwms Poccuiickoro oduieobpazoBateibHOIO
noprasia

hitp://chem.rusolymp.ru Opranudeckas XUMMsi: 2JIEKTPOHHbIA YYeOHHK JUIs
CpeHe MKOJIbI

hitp://www.chemistry.ssu.samara.ru OcHOBEI XHMHHU: IEKTPOHHBIH
yueOHMK
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