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IHosicHuTeIbHAA 3anMCKA

Hacrosmas nononHurensHas oomeo0pa3oBaTenbHas 001epa3BUBatolas IporpaMmMa eCTeCTBEHHO-HAayYHO!H HarpaBlIeHHOCTH «B mupe
XUMHUW» pa3paboTaHa Al 00yJaroImuxcs B paMKax JISHCTBYIOIIEH HOPMAaTUBHO — IMPaBOBOI 0a3bl, periaMeHTUPYIOIIEH 1A TEIbHOCTD
00pa30BaTENBHOIO YUPEKICHUS:

e [Ipuka3 Munucrepcrsa npocseuienus PO ot 9 Hos6ps 2018 r. N 196 “O0 yrBepxkaenuu lopsiika opraHu3aiy U OCyIIeCTBICHHS
00pa30oBaTeNbHON AEATENIBHOCTH 110 JOMOJIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IpOrpaMMam”.

e @enepanbHblil 3aKoH 0T 29 nexadps 2012 r. Ne 273-D3 "OO6 obpazoBanuu B Poccuiickoii @eneparun'.

e [Iucemo Munob6puayku Poccun o 18.11.2015r Ne 09.3242 «MeTtoauueckue peKOMEHAALNN IO TPOEKTUPOBAHUIO TOIOJHUTEIbHBIX
o01Iepa3BUBAIOIINX MTPOrpamMM (BKJIFOYAsi Pa3HOYPOBHEBBIE IPOTPAMMBI )».

e Canwurapusie npasmia CII 2.4.3648-20 «CanutapHoO-3IHAEMUOIOTHYECKUE TPeOOBaHUS K OPraHU3alusaIM BOCIUTaHUS U 00y4eHusl, OTJbIXa U

03JJ0pOBJICHUS JETEN U MOJIOIECKN», yTBepxkAeHHbIe [locTanoBIeHNEM [ TaBHOTO rocyapcTBeHHOro canutapHoro Bpaua PO ot 28.09.2020 r.

No28;

e (Canurapnsbie npaswia 1 HopMbl CanlluH 1.2.3685-21 «l ' urnenndeckue HOpMaTUBBI U TPEOOBaHMS K oOecrieueHn0 0€30MacHOCTH U (MITH )
0€3BpeAHOCTH 15 YernoBeKa (aKTOPOB Cpeiibl OOMTaHusA», yTBep kK aAeHHbIe [locTanoBIeHueM ['TaBHOrO roCcy1apCTBEHHOTO CAaHUTAPHOI'O Bpaya

P® or 28.01.2021 1. Ne 2;

e JlononHuTenbHas obieoOpa3oBaTenbHas obuepaspuBatonas nporpamma MbBOY «Aiickas COII» Ha 2023 - 2024 y4yeOHBblii roa

3aHATUS POrpaMMBbl IPEAHA3HAYECHBI JUIsI 00YUaAIOLIUXCS, JKENAIOIIUX YTIyOUTh 3HaHUS 10 XUMUH.

JanHblll Kypc compoBokaaeT y4deOHbI mpeamer “Xumus’. OH Takke MOXKET ObITh MCIOJIB30BAH JUISl PAaCHIMpPEHUs W YriyOJIeHHs MpOorpaMm
npeanpoPpuILHOr0 00y4eHHs 0 XUMUHU U TOCTPOSHUSI MHANBUIYAIbHBIX 00pa30BaTeIbHBIX TPAEKTOPUI yUaIUXCsl, MPOSBISIONUX HHTEPEC K HayKe.
[IporpaMmMa noctpoeHa TakuM 0Opa3oM, YTO MO3BOJSET PACIIUPUTh U YIIIYyOUTh 3HAHUS YYalllMXCS MO0 BCEM OCHOBHBIM pasfesiaM IIKOJIbHOTO Kypca
XMMUU OCHOBHOW ILIKOJIBI, a TaKXXe JIMKBUIUPOBAaTh BO3MOXKHbIE Ipobenbl. CoaepikaHue Kypca IMpelHa3HAuYeHO JJIS OBJIAJCHUS TEOPETHUECKUM
MaTepUajIoM U OTPaOOTKU MPAKTUUECKUX HABBIKOB PEIICHUS XUMHUUECKHX 3a/1au.

HamnpagsienHocTs 00pa3oBaTeIbHON NPOrPaAMMBbI: €CTECTBEHHOHAYUYHAS.

HoBu3Ha 10NOJIHUTEIBHOM 00pa30BaTeIbHON MPOrPaMMBI TIPEIoJIaraeT HOBbIE METOAMKH TpernoiaBaHus (MCIOIb30BaHHE Pa3HOOOPa3HBIX
MO3HABATENbHBIX CUTYallMi-3a/1a4, METOJ KJIFOUEBBIX BOIPOCOB, IIOCTAHOBKA MPOOJIEMBI WIIM CO3/1aHHE MTPOOJIEMHOM CUTYallud, METO]] HHBEPCUU
(oOpareHus1), OpUEHTUPOBAHHBIN HA TIOUCK UCH PEIICHHs TBOPYECKOM 3a7a4u B HOBBIX, HCOXKUIAHHBIX HAITPABJICHUSIX ).

AKTYaJIbHOCTB IAHHOT0 Kypca o0yCJIOBJI€Ha TEM, UTO B IPOrpaMMax OCHOBHOM IIIKOJIbI HE OTBOJUTCS JONOJHUTEIBHOE BPEMsI Ha pelleHue
3aJ1a4, B TO YK€ BPEMsI yMEHHE pelIaTh 3a/1a4M SBJISIETCS YHUBEPCAIBHBIM U MOXKET OBITh MCIOJIb30BaHO 00YYaOIIMMHUCS HE TOJIBKO Ha YPOKax X UMHH,
HO U TIpH peIIeHUH 3a/1a4 o MaTeMaTHKe U (u3uke. PemieHue 3aau Ciy>KUT CPEICTBOM JJIsi OCMBICIICHUS, YTITyOJIEHUS U 3aKpeTUICHUS
TeopeTudeckoro Matepuana. [Ipu pemennn 3a1a4 y yyamuxcsi BBIpadaTbIBaeTCsl CAMOCTOATEIBHOCTD CYKICHHUM, yMEHHE IPUMEHSTh CBOU 3HAHUS B
KOHKPETHBIX CUTYyallMsIX, Pa3BUBAETCS JIOTHYECKOE MBIIIJIEHHUE, NTOSABISAETCS YBEPEHHOCTh B CBOMX CHJIAX.



ITeqarornveckas nejiecoo00pasHOCTD 3aKJIIOYAETCS B TOM, YTO MIPEAIIONIAracMblil KypC UMEET MPEXKAE BCETO MIPAKTUYECKYIO HAIPABICHHOCTD,
TaK KakK IMpeJHa3HaueH HE CTONBKO JUIsi ()OPMHPOBAHUS HOBBIX XMMHYECKUX 3HAHHM, CKOJBKO JUIS Pa3BUTUS XMMHUYECKHMX YMEHUH U HABBIKOB.
W3yuenne Kypca npeanoiaraeT peajlbHyr0 MOMOIIb YUalluMCs B IOATOTOBKE K OJMMITHAaM, a B OyAyIIeM K HTOTOBOM aTTecTaIiHy.

[IporpamMa opueHTHpOBaHA Ha YIIyOJeHHWE W pACHIMPEHHE 3HAaHUI OO0ydJaromuxcs, pa3BUTHE HHTEpeca K XHMHUH M OOYYEeHHIO, Ha
npuoOpeTeHNe MPAKTHYECKHX HAaBBIKOB, HA PA3BUTHE HKOJOTHYECKON KyJIbTyphl OOY4YalOUIMXCS, OTBETCTBEHHOIO OTHOLICHHS K NpUpOAe, Ha
IIOATOTOBKY K OJIMMIIMAJAM U BBIITYCKHBIM 3K3aMEHAM.

ue.]]b: pa3sBUTHE YMeHI/Iﬁ o6yqa101u14xc>1 peuiatb paCuCTHBIC W ISKCIICPUMCHTAJIbHBIC 3aaa4du, PAa3BHTHUC O6IJ_II/IX HUHTCJUICKTYAJIbHBIX YMGHHﬁ, a
HMCHHO: JIOTHYCCKOT'O MBIINIJICHUS, YMGHI/Iﬁ AHAJIU3HUPOBATh, KOHKPECTU3UPOBATD, O606HI&TI), IMPUMCHATH IMPUCMBI CPABHCHUSA, PA3BUTHEC TBOPUCCKOI'O
MBIIJICHHA.

3amauu:

- opMHUpoOBaHUE NPAKTUYECKUX YMEHHUI 1 HaBBIKOB O0YUaIOIUXCSl U TBOPYECKOTO OTHOIIECHUS K YUeOHOU e TeIbHOCTH, KOMMYHUKAaTUBHBIX YMEHUI
pu paboTe B rpynnax;

- pa3BUTHE NIO3HABATENIbHOM J1€ATEIbHOCTH 00yUaIOUINXCs Yepe3 aKTUBHbBIE (POPMBI U METO/IbI 00YUEHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIMANAa 00YYAIOLINXCsl, CIIOCOOHOCTH KPUTUYECKU MBICIIHUTB;

- paciIMpeHue 3HaHUHM 0 METO/1axX PELICHHs paCUEeTHBIX 3aJ1a4, OBJIaIEHUE aITOPUTMAMHU PEILIEHHUs 3a/1a4 Pa3IMYHOI0 YPOBHSI CJIOKHOCTH;

- 00yueHre OCHOBHBIM MOX0/1aM K PEIIEHUI0 pacueTHBIX 3a]1a4 0 XMMHUH, HECTAHJAPTHOMY PELIECHHIO MPAaKTUYECKUX 3a/1ay;

- IOATOTOBKA IIKOJIBHUKOB K OJIMMIIMAJIaM M BBIITYCKHBIM IK3aMEHAM.

OTtian4uTeIbHbIE 0CO0CHHOCTH IAaHHOM POrpaMMBbl OT yiKe CYyLIeCTBYIOUIMX B TOM, YTO pa3BUTHE ITO3HABATEIBHBIX IEHHOCTHBIX OPUEHTAINI
COACPXKaHMA II03BOJISICT C(l)OpMI/IpOBaTLI YBAXKUTCIIbHOC OTHOLICHHE K COSHH&TGHLHOﬁ, TBOPQ€CKOﬁ ACATCIbHOCTHU, IIOHUMAaHHC H€O6XOI[I/IMOCTI/I 340POBOT0
o6pa3a KHN3HH, HOTpe6HOCTB B 6C3YCJ'IOBHOM BBIINIOJIHCHUHW IIPABUJT 0€e30I1aCHOI0 MCITOIL30BaHUS BCIICCTB B HOBCGHHCBHOﬁ KHN3HH,

CO3HATENBHBIN BBIOOD Oyay1eit mpodeccuoHaIbHON 1eATeNbHOCTH. JlaHHBIN KPY>KOK 00J1a/1aeT BO3MOKHOCTSIMHU 11 (JOPMHUPOBAHUSI KOMMYHUKATHBHBIX
HeHHOCTeﬁ, OCHOBY KOTOPBIX COCTABJIACT IPOLCCC O6IJ_ICHI/I$I " IrpaMOTHas pcyb.

Bo3zpacrt aereii, yuacTByOIIMX B peaju3aliu JaHHOI 10NOJHUTEIbHOI 00pa3oBaTeibHOI nporpammel. [IporpamMMa agpecoBana o0yyaronmcest
13-15 ner.

Bo3pacTHble 0c00eHHOCTH /1eTel, yJaCTBYIOIINE B PEAIM3ALIUNA IPOIPAMMBI.

Jletn moipocTKOBOTO Bo3pacta 13-15 yreT BKITIOYArOTCS B KAYECTBEHHO HOBYIO CUCTEMY OTHOIIICHHMA, OOIIICHHSI ¢ TOBAPUIIIAMH U B3POCIIBIMH B IITKOJIE,
B OOIIIECTBEHHBIX OpraHu3anusix. M3meHseTcs u pakTHueckoe MECTO B CEMbE U CPEId CBEPCTHUKOB. Y MOJPOCTKA 3HAYUTEIHHO paciupsieTcs cdepa
NeSITeIbHOCTH, 3HAYUTEIILHO YCIOKHSIIOTCS €€ BUIIbI U (POPMBL.



Cy1iecTBeHHOH 0COOEHHOCTRIO CTAPIIIEro MOIPOCTKA, 15 ner, ocraercst ocobast popma rmo3HaBaTenbHON ACSITEILHOCTH, aKTUBHO cOYeTaeMasi C
MIPOU3BOIUTENILHBIM TPYIOM. DTO UMEET BaKHOE 3HAUYEHUE, KaK Ui BHIOOpA MOAPOCTKAMH NMPoQeccuu, Tak U AJs BRIPAOOTKU EHHOCTHBIX
opueHTanwii. Imest yaeOHO-TIpo(heCCHOHATBHBIN XapaKTep, 3Ta AATEeIHHOCTh, C OJHON CTOPOHBI, TPHOOPETAET SJIEMEHTHI UCCIIEAOBAHHUS, C IPYTOM —
MOJIy4aeT OIpe/IeTICHHYIO HAalIPaBICHHOCTh Ha MpHOOpeTeHne npodeccuu, Ha MOUCK CBOEr0 MECTa B KU3HU

KpeaTuBHBIIf TOAX0]T CO3/1a€T MHOKECTBEHHOCTh BapHAIlHMiA IPH BBIOOPE 1€, MOTUBOB, CPEICTB UX JIOCTIKECHUS. | MOKOCTH, TBOPUYECKOCTh
MBIIICHHS] IO3BOJISIET YXOAUTh OT 3aCTPEBaHUs Ha HepelIaeMoil mpobaemMe Uil IMOLUHU, COXPaHss ICUXUUECKOE 30POBbE MOAPOCTKA U FapaHTUPYS
JBU>)KEHUE B PA3BUTHHU.

Cpok peanu3zanuu: 2023— 2024 yuyeOHbIH ro1.

DopMBbI U peKUM 3aHATHI.

[Iporpamma paccuutana Ha 34 yaca. 3aHATUS IPOBOJUTCS B T€UEHHE rojia Mo 1 yacy B HEZEIIo.

DopMbl 3aHATHIA: TPYIIIIOBas paboTa, CAaMOCTOATEbHAS pab0Ta yJalIuxcs ¢ UCIIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
WHAMBHIyaJIbHAs paboTa, OTYET O peHIEHHBIX 3a7adax. JlanHbie GopMbl pabOTHI 1AIOT AETAM BO3MOKHOCTh MAaKCHMAJILHO MTPOSIBIISITH CBOIO aKTUBHOCTb,
n300peTaTeNbHOCTh, TBOPUECKUI U MHTEIUIEKTYAIbHBIA OTEHIINAN U PAa3BUBAIOT UX SMOLIMOHAIBHOE BOCIIPHUSTHE.

O:xupaembie pe3yabTaThl.

[Tocne n3yueHus JaHHOTO Kypca yJalrecs J0JDKHBI 3HATh:

- CIIOCOOBI PEIICHUS Pa3IMYHbIX THIIOB YCIOKHEHHBIX 3a/1a4;

- OCHOBHBIC (bOpMy.]'[BI M 3aKOHBI, 110 KOTOPBIM MMPOBOAATCA PaCYCThI;
- CTAHJAPTHBIC AJITOPUTMBI PCHICHUSA 3a1a4.

[Tociie n3ydeHns: TaHHOTO SJIEKTHBHOTO Kypca ydaluecs JOJKHBI yMeTh:

- pemaTh 3a1a41 Pa3InIHON CIIOKHOCTH PA3INYHBIX THUIIOB;

- YETKO TIPEJICTABIIAThH CYITHOCTh ONMCAaHHBIX B 33/1a4€ IPOIECCOB;

- BUJCTh B3aUMOCBSA3b MPOUCXOSIINX XUMUYECKUX MPEBPAICHNI U N3MEHEHUH YHNCIICHHBIX [TapaMeTPOB CHCTEMBbI, OITMCAHHOI B 3a/1a4e;
- paboTaTh CaMOCTOSTENIFHO U B TPYTIIIE;

- CAMOCTOSITENIBHO COCTABIISTH TUIIOBBIE XUMUYECKHUE 3a71a4H ¥ OOBSICHATD UX PEIICHHUE;

- BJIQIETh XMMUYECKON TEpMHHOJIOTHEN;

- TI0JIB30BATHCSI CIIPABOYHON JTUTEPATYPOH IO XUMHUU JUIs BBIOOPA KOJTMYECTBEHHbBIX BEJTMYMH, HEOOXOJUMBIX JUIs pEIICHHs 3a/1a4.
Cnoco0bl1 onpesesieHust pe3yJIbTATUBHOCTH. [learornuecknii MOHUTOPUHT U MOHUTOPUHT 00pa30BaTeNbHON AEATENBHOCTH eTell ( KOHTPOJIbHBIE
3aJlaHus ¥ TECThI, CAaMOOIIEHKa, 0(popMIIeHHE NHINBUIyaJIbHOTO 00pa30BaTeIbHOIO MapIIpyTa.

®opMbl N0/ABEICHUS] HTOTOB PeAJIM3alUM MPOTrPaAMMBI: 3aUeT, OTUMIHAAA, pe(ICKCHs, yuacTHe B KOHKYPCax.



Coaepxxanue Kypca
Paznen 1. BemecrBo (3 yac)

Crpoenue atoma. CTpoeHHUE SJIEKTPOHHBIX 000JI0UEK aTOMOB TepBbIX 20 31eMeHTOB nepuoandeckoit cucremsl JIU. MenneneeBa. CoBpeMeHHBIC
MIpeJICTaBJICHUsS O CTPOCHHUH aToMa. JIBI>KeHHe AJIeKTpoHa B aroMe. AToMHast opOuTaib. [locneaoBareabHOCTh 3aMl0JIHEHUS AIEKTPOHHBIX 000I04eK B
aToMax.

DnexTpoHHbIE U rpadudeckue GopMyiIbl aTOMOB JIEMEHTOB.
PaboTa ¢ TpeHMPOBOYHBIMH TECTAMU 110 TEME.

[lepnonnueckuii 3aKOH U IEPUOINYECKAsi CUCTEMa XUMUYecKuX 311eMeHToB I, Menneneea. ['pynnel v nepuoasl Nepuonue€CcKOl CUCTEMBI.
OU3NYECKUI CMBICI TOPSIKOBOTO HOMEPA XUMUYECKOI'0 2JIEMEHTA. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COETUHEHU B CBSI3U C
MIOJIOKEHUEM B NIEPUOANYECKON CUCTEME XMMUUYECKUX 3JIEMEHTOB. XapaKTEPUCTUKA XUMUYECKUX CBOMCTB JIEMEHTOB IJIaBHBIX MOArPYII U
MEPUOJUYHOCTb UX U3MEHEHHS B CBETE AIEKTPOHHOIO cTpoeHus atoMa. OOmias XapakTepUCTUKA JIEMEHTA Ha OCHOBE €0 MOJIOXKEHHUS B
nepuoauueckon cucreme /. 1. Meneneena.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMH 110 TEME.

CtpoeHue BeliecTB. XUMUYECKas CBSI3b: KOBaJIeHTHas (IIOJIApHAs M HETIOJIApHAs ), MIOHHASI, METaJITN4YecKasi. XUMUYECKas CBSA3b aTOMOB.
KoBanenrtHas cBsi3p 1 MexaHu3M e€ oopasoBanusl. [lonsspHas u HenosspHas KOBaJIEHTHAs CBsA3b. CBOWCTBA KOBAaJIEHTHON CBA3H. DJEKTPOHHBIE U
CTPYKTypHBIE (hopmyIbl BerecTB. loHHas cBsI3b U MeXxaHu3M e€ oOpa3oBaHus. CBoiicTBa MOHOB. MeTaminueckas CBA3b.

[Ipaktuueckoe 3anstue. CocTaBIeHUE MIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEIIECTB.

BanieHTHOCTH XUMUYECKUX FJIeMEHTOB. CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB. BasieHTHbIE 351eKTpOoHbl. BanenTHoCTh. BasieHTHbBIE
BO3MOKHOCTH aTOMOB. CTE€NEHb OKHUCIIEHHUS.

[IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIacChl HEOPraHWYeckux BemlecTB. HomeHkIaTypa Heopranudeckux coequnenuil. Knaccudukanus
BELIECTB: MPOCTHIE U CIOKHBIE, METAJIJIbl U HeMeTalulbl. Kitaccudukaius HeopraHu4eckix BELIECTB, UX T'eHeTHdecKas cBsi3b. HoMeHkaTypa,
KJaccupUKalus OKCUAO0B, KUCIOT, COJIeH U OCHOBAaHUH.

Pabota ¢ TpeHupOBOYHBIMHU TECTAMU IO TEME.
Pa3nen 2. Xumuueckas peaknus (6 yac)

XuMHu4uecKast peakius. Y CJI0BUS U NPU3HAKU MPOTEKAHNUSI XUMUUYECKUX peakiyii. XuMudeckue ypaBHeHHs. CoOXpaHEHNEe MacChl BEMIECTB IIPH
XUMHUYECKUX PEAKIHUAX.
dusnueckre U XuMu4Ieckue siejieHus1. CpaBHEHHE MPU3HAKOB (PU3UYECKUX M XUMHUECKHUX SBJICHHN. Hamrcanne ypaBHeHHEe XUMUYECKUX PEAKIIUH,
paccTaHOBKa KO PHUIIMEHTOB. 3aKOH COXPAHEHUS MAaCChl BEIIECTB.
PaGora ¢ TpeHupPOBOYHBIMU TECTAMU TIO TEME.

Knaccudukanus XuMHUeCKUX peakiuid Mo pa3IMuHbIM MPU3HAKAM: YUCITY M COCTaBY MCXOHBIX U MOJIYYEHHBIX BEIIECTB, N3MEHEHUIO
CTETIeHEeW OKUCIICHUSI XUMHUUECKHUX 3JIEMEHTOB, MOTJIOIIEHHUIO U BBIJICTICHUIO SHEPTUH.
Pasznuunbie knaccuuKauym XUMUYECKUX PEAKITUHA, TPUMEPHI.
Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.



ONEKTPOIUTHI U HEIIEKTPOIUTHI. KaTMOHBI 1 aHMOHBI. DJIEKTPOIUTHYECKAsT JUCCOLMALUS KUCIIOT, EN04Yel U coiel (CpeIHUX ).
DIEKTPONUTHI U HEAJIEKTPOIUTHL. DIIEKTPOIUTHYECKAsT JUCCOLMAIMSA B PACTBOPAX U paciuiaBax. Poib BOJbI B poliecce 3MeKTPOJIUTUYECKON
nuccormaiuu. Crenenp quccoruanuu. Koncranrta auccounanuu. XUMHUYECKUE CBOMCTBA KUCIIOT, COJIEH M OCHOBAHMI B CBETE TEOPUU
3NEKTPOJIUTUYECKON AUCCOLUALINH.

Pabota ¢ TpeHupPOBOYHBIMU TECTAMHU.

Peakuuu nonHoro oOMeHa 1 ycinoBus ux ocyiecTBieHus. CocTaBiIeHHe MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN. YTpaKHEHHE Ha HAIIMCaHKE
ypaBHEHHH peakuii HOHHOTO OOMEHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuni. OKHUCIHUTENb U BOCCTaHOBUTENb. [Ipouecchl okucnenus u BoccranoBiieHus. CocTaBlIeHHE
ypaBaeHuit OBP: MeTo 31eKTpoHHOT0 OalaHca M METO/ IMOTYPEaKIii (MOHHO-)JICKTPOHHBINA METO/).

Cocrasnenue ypaBuenuit OBP meTo0oM 351ekTpoHHOTO 0anaHca ¥ METOAOM MONypeakuuid. YTpaKHEeHHE Ha COCTABICHUE YPaBHEHHUH OKUCIUTENBHO-
BOCCTAaHOBUTENbHBIX PEAKLIUH.

Paznen 3. DiieMeHTapHbIe OCHOBBI Heopranndeckoii xumuu. Ilpeacrapienus 06 opranuveckux BemecrBax (10 gacos)

XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAINIOB U HEMETANIOB. XUMHUECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIJIOB IIEJIOYHBIX U
IEJIOYHO3EMEIbHBIX METAJIOB, aTIOMUHHUS, jkenie3a. OO0mas xapakTepucTuka MetamioB. Pacnonoxxenue meramios B [lepuoguyeckoit cucreme J[. 1.
MeneneeBa, I3MEHEHHE UX CBOMCTB 10 EPHOJAM U TpynnaM. IJIEKTPOXUMHUECKUH Psi/i HANIPSKEHUS METAJUIOB. XMMHYECKUE CBOKMCTBA METAJIJIOB.
XapakTepUCTUKH IIEITOYHBIX U MIETOUYHO3EMENIbHBIX METALJIOB, AIFOMUHUS, Kejle3a. XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJIJIOB!
BOJIOPOJIa, KUCIIOPO/a, TaJIOTEHOB, Cephl, a30Ta, hocdopa, yraepoaa, kpemuus. O01as xapakTeprucTiuka HeMeTamioB. Pacmonoxenre MeTaaioB B
[Tepnonnueckoii cucreme [[.11. MenaeneeBa, U3MEHEHHE UX CBOMCTB 110 MEpHUOAAM U rpynnam. XUMUYECKHE CBOMCTBA HEMETAIIIIOB. XapaKTEPUCTUKH
BOJOPOJIa, KUCIIOPOa, TaIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUH.

XUMHYECKUE CBOMCTBA CIOKHBIX BEIIECTB. XMMUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX. HoMeHkaTypa,
KIaccupuKalus, XUMUYECKHUE CBOMCTBA U CIIOCOOBI MOTYYESHHS OKCHUIOB.

Pabota ¢ TpeHUpPOBOYHBIMHU TECTAMHU.

XuMu4eckue cBolicTBa ocHoBaHWi. HoMeHkaTypa, kinaccuukanms, XAMIYECKUe CBOMCTBA U CITOCOOBI MOTyUYEHUsI OCHOBAHUH.

PaboTta ¢ TpeHUPOBOYHBIMHU TECTAMHU.
XuMuyeckue cBoiicTBa kucnot. HomeHnknarypa, kaaccudukaius, XaMU4eCKHUe CBOMCTBA U CTIOCOOBI MOTYYESHUS KUCIIOT.
PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

XuMuyeckue cBoiicTBa conelt (cpennnx). Homenknarypa, kinaccupukanus, XMMHIYECKHEe CBOMCTBA U CIIOCOOBI TOJTYYEHHS CONEH.

PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

B3auMOCBsI3b  pa3NMYHBIX KIJIACCOB HEOPTraHWYECKHX BELIECTB.

['eneTnveckas CBSI3b MEXKIY KJIacCaMH HEOPTAaHUYECKUX COCTMHECHUM.

[lepBoHayanbHble  cBeneHUss 00  opraHMyeckux BemiecTBax. COCTaB OpraHMYECKUX BEmIecTB. [[puanHB MHOTOOOPA3Hs OPraHUIeCKUX
BemecTB. [IpeacTaBieHue o pa3BEPHYTON M COKpAIIEHHON CTPYKTYPHOU (popMyIie OpraHMuecKuX BemecTB. Pojb opraHndecKux BEIIEeCTB B PUPOJIC U
YKU3HH YEJIOBEKA.



yI‘JICBOI[OpO[[BI MNpEaACIIbHBIC U HCIIPCACIBbHBIC: MCTAH, 3TaH, STUJICH, alICTHUJICH.

CocTtaB U HOMEHKJIATYyp yIJ€BOJOPOAOB Psijia MeTaHa. XMMHUYECKHE CBOMCTBA MpeeIbHbIX YIIIEBOAOPOAOB (Ha npumepe meraHa). CocTas U
HOMEHKJIATYp HETIpe/lebHbBIX YIIIEBOIOPOJIOB Psia ATHIICHA, MX (PU3NYECKHE CBOWCTBA. XMMHYECKHE CBOMCTBA HETIPEIEIbHbIX YIIIEBOIOPOIOB (Ha
puMepe 3TUiIeHa). Peakuinu nonuMepusanny 1 BBICOKOMOJIEKYIISPHBIE BEIECTBA (IIOJIUMEpBHI).

Kucnopoaconepamue BemecTBa: COUpThI (METAHOJ, TAHOJI, TIMLEPHH), KAPOOHOBBIE KUCIOTHI (YKCycHas U cTeapuHoBas). [lonsTue o
¢dbyHkunonanbHoM rpynne. CocraB, HOMEHKIIATypa, GU3NYECKHe U XUMHUYECKUe CBOiicTBa ciupToB. [IpencTaBieHre 0 MHOrOAaTOMHBIX CIIMPTaxX Ha
npumMepe raunepuna. Ilpeacrasienne o KapOOHOBBIX KHCIOTaX U peakiuu sTepudukanuu. KapooHosbie KUCIOTHL. PU3HUECKHUE U XUMHYECKHE
CBOWCTBA YKCYCHOM KHMCJIOTBI, €€ IPUMEHEHHUE.

buonornuecku BayKHbIC BEIIECTBA OCIIKH, KUPBI, YIIIeBOAbL. [loHSITHE 0 clIOKHBIX ddupax. Kupel. CocTaB MONEKYI )KUPOB, UX (PUINICCKUE
CBOWCTBa U IpuMeHeHHe. bronornyeckast QyHKIMS KUPOB. YTIIEBOJIBL, X COCTAB, (PU3MUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIE, IPUMEHEHHUE U
OmoJIoruYecKast poib.

Pa3znen 4. MeToabl NO3HAHUS BelIeCTB M XUMHYECKHX SIBJIEHUH. 3KCHepI/IMeHTaJH)HbIe OCHOBBbI XMMHH (6 LIElC)

[TpaBuiia 6e301macHoO# pabOTHI B IKOJIBHOM JTabopaTtopuu. JlaboparopHas mocyaa u o6opyaoBanue. PaszneneHne cMeceid 1 09nCTKA BEIIECTB.
[Tpurorosnenue pactBopoB. OnpeaeneHne XxapakTepa cpelibl pacTBOpa KUCIOT U IIeI0Uel ¢ MOMOIIBI0 HHAWKATOpoB. KadecTBeHHBIE peakIuy Ha
MOHBI B pacTBOpE (XJI0pua-, Cyab(ar-, KapOOHAT-UOHBI, HOH aMMOHUS).

[Tony4yenue razoo0pa3HbIX BemecTB. KauyecTBeHHbIE peaklinu Ha ra3000pa3Hble BellecTBa (KMCIOPOI, BOAOPO/, YITIEKUCIbIH ra3, aMMHUaK).
[IpoBenenue pacueToB Ha OCHOBE (POPMyYJ M ypaBHEHMH peakiuil. Pemenue 3agau.

Bbruucnenust MaccoBoil 1011 XUMHUECKOTO JIEMEHTA B BEILIECTBE.

Brrunciienust MaccoBoil JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Beruucnenue konuyecTBa BEIIeCTBa, MAaCChl MIIM 00beMa BEI[eCTBA M0 KOJIMYECTBY BELIECTBA, MACCE MM 00bEMY OJTHOTO U3 PEareHTOB WM

MPOAYKTOB PEAKIIHH.

Paznen 5 Xumus u sku3Hb (2 gac)

Hp06JICMBI 0e30IMacHOTO UCIOJIb30BAHUS BCIICCTB U XUMHNYCCKHNX peaKL[I/Iﬁ B IIOBCEIHEBHOM KN3HU. XHMHUYECKOE 3arpsA3HCHHUC Oprmanmeﬁ Cpcabl
n €ro NnMoCJICACTBUA.

Pa3znen 6 3auernnie 3ausaTus (4 yac) Perenue 3a1a4y. AHaau3 BBIMOJHEHHBIX paboT.



YueOHO-TeMAaTHUECKHI IJIaH

Ne Tema 3anATHSA KoimnuecTBo yacos
n/n
Teopus IIpakTuka
1 Bemiectso (6 gac) 3 3
nMHYecKas peakius (6 yac
2 X 6 2 4
3 DJeMeHTapHbIe OCHOBHI Heopranndeckoi xumun. Ilpeacrasienns o6 oprannueckux BemecrBax (10 gac) 3 7
4 MeTo/1pl TO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN. DKCIIEPUMEHTaIbHbIe OCHOBHI XUMUU (64ac) 3 3
VMMUS U KU3Hb (2yac -
5 X 2 2
6 3adetHble 3aHATH (4 Yac) 1 3
KanennapHo-reMaTuieckoe INJIaHMPOBaHUE
Ne KosanuectBo Hara Hcnonb3oBanue o0opyaoBanus
n/n Tema ypoka 4yacos NpoBe/ieHUs «Toukm pocra»
Muan | ®akr
Bemecto (6 vac)
1. Crtpoenue atoma. [lepuoanueckuit 3axon u [lepuogndeckas 2 DINIeKTPOHHBIE TAOIUIIBI U TJIAKATHI
cucrema xumuueckux aemeHToB .M. Menneneesa.
2 DJEKTPOHHBIE TAOIUIIBI U TUTAKATHI
3-4 | Ctpoenue BemecTBa. Kitaccuukamnusi HEOpraHUIeCKHX
BELIECTB.
5. | CTeIeHb OKHCIICHHS 1 BAJICHTHOCTD. PerueHne 3aad. 2 DONEeKTPOHHBIE TaOJIULIbI U TUTAKaThI
Xumunueckasi peaknus (6 yac)
3 JlaT4nKH 37€KTPOIPOBOAHOCTH,
7.9 Knaccudukanus XuMu4ecKux peakiuil. DIeKTpOIUTHYECKas TEMIIEPATYPHBIN, JaTYUK

IHUCCOLAALAS

AIIEKTPONPOBOIUMOCTH




Jatuuk pH, XuMn4yeckue peakTuBbl,

%L%- OKHCINTENPHO-BOCCTAHOBUTEbHBIE — peakuuu.  Pemenue nabopaTopHoe 000pyI0BaHHE.
3ajau.
JJieMeHTapHbIe 0CHOBBI HEOPraHUYEeCKOH XUMMH.
IIpencraBienusi 00 oprannyeckux Bemiecrax (10 yac)
13- } 3 HaGopbl XxuMHUYECKUX BEIECTB,
15 XUMHUYECKUE CBOMCTBA IPOCTBHIX BEIIECTB METAUIOB MU nabopaTopHas mocyna.
HEMETAaJJIOB.
16- 3 XUMHUYECKUE PEaKTHBBI, IPOOUPKH,
18 | XMMHYCCKHE CBOHCTBA CIIOXKHBIX BEIICCTB. nepskatenu, cnuproBka. Jlatunk pH.
4 HaGop opranuueckux BelECTB,
19- | Knaccudukanuss ~ opranuueckux  BemectB.  CBoiicTBa nabopaTopHOE 000PyLOBaHHUE.
22 | oprannveckux BemiecTB. CBOMCTBa OPraHWYECKHX BEILECTB.
Pemenue 3anau.
MeToabl MO3HAHUS BelIECTB H XUMHYECKHUX sIBJICHMIA.
JKCNepUMeHTaTbHbIE OCHOBBI XUMHUHM (64ac)
23- | IlpaBuna Oe3omacHOW pabOTHI B NIKOJBHON J1TaOOpaTOpHH. 2 JlaboparopHoe obopynoBaHue,
24 | JIabopaTtopHas mocyna u obopynoBanue. Paznenenue cmeceit HarpeBaTesbHas IUIMTKA, TaTIHK
1 O4YHCTKaA BEUICCTB TEMIIEPATYPHI.
25- | [IpuroroBnenne  pactBopoB. KadecTBeHHbIE  pEaKIIHH. 2 JlaTurku TeMnepaTypbl, CIUPTOBKA,
26 | I'a3000pa3HbIe BemIECTRA. npuOOp JUIs MOTydEeHUs T'a30B.
Hatuuk pH.
27- | IlpoBeneHue pacueToB Ha OCHOBE (POPMYJ U ypaBHEHUN 2
28 | peaknwmii. Permenwne 3amad.
XuMus M Ku3Hb (24ac)
29 | XuMus " )KU3Hb. 2 Hatuux pH
30- | 3aueTHble 3aHsATHA (4 Yac) 4
34
Bceero 34
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Metoaunyeckoe obecrnedeHne 00pa3oBaTeIbHOM IPOrPpaMMBbl

MeTtoanueckie peKOMEHAANU «AJITOPUTMBI PEILICHHs PACUETHOM 3a/1a41 IO XUMHUN.

Meronunueckoe nmocobue «IIpumMepsl penieHus pacdeTHBIX 3a71a4».

JunakTudeckue mocoOust — TeCThI, IPAKTHUECKUE 3a1aHus, YIIPKHEHHS, 3aa49H.

Meroanueckne peKOMEHIAIMH 110 PEIICHHUIO PACUETHBIX 3a1a4 110 XUMUH.

VYueOnsriii Buneokypc. PC-DVD. «Xumus. Perraem 3amaum.

Xumus. 8 kiacc. DneKTpoHHoe npuioxenue K yueOnuky I'.E. Pynsuruca, ®@.I". ®enpamana /1CD/ (B xommiekTe ¢ ydeOHUKOM)

S
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Te3aypyc

BOCCTAHOBUTEJIb - BemiecTBO, CIOCOOHOE OT/AaBATh JICKTPOHBI IPYTOMY BEIIECTBY (OKHCIUTEIIO).

3AKOH ABOI'A/IPO. PaBHble 00BbeMbI JT0OBIX ra30B (MPH OJMHAKOBBIX TEMIIEpAaType W JaBJIEHUH) COAEpKaT paBHOoe yucio moiekyil. 1 MOJIb
J000r0 ra3za Npu HOPMaJIbHBIX YCIOBUSAX 3aHUMAET 00beM 22,4 1

AKOH COXPAHEHUSA MACCBI. Macca BemiecTB, BCTYMAIOIUX B XMMHUYECKYIO PEaKIMI0, paBHA Macce BEIECTB, 00Pa3ylolMXcs B pe3ylbTaTe
peaxuu.

3APA/ AJIPA - nonoxuTenbHbIN 3apsa] aTOMHOIO siipa, PaBHBIA YMCIy NMPOTOHOB B siAp€ JAHHOTO yieMeHTa. IlopsakoBblii HOMEp XUMHYECKOIO
aneMeHnTa B [lepuoguueckoitl cucreme J[.M1.MenaeneeBa paBHseTcs 3apaay A/ipa aToMa 3TOro 3JIEMEHTA.
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N30TOIIbI - atomHbIE pa3HOBUIHOCTH OJHOTO M TOTO K€ 3jieMeHTa. M3oTomnsl coctoaT u3 atoMoB ¢ oauHakoBbiM 3APSAIOM AJIPA (To ecth ¢
OJIMHAKOBBIM YHCJIIOM IPOTOHOB), HO C Pa3HbIMU OTHOCHUTEJIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C pa3HbIM YHMCIOM HEUTPOHOB B siape). OueHb
MHOTI'ME 3JIEMEHTHI B IIPUPOJE HAXOIATCS B BUJIE CMECH U3 HECKOJIBKO U30TOIIOB.

MHI'MBUTOPBI - BemecTBa, 3aMeIISIONIME XUMUUECKUE PEAKIUU.

KOHIEHTPAILIMA - oTHOCHTENIBHOE KOJTMYECTBO KAaKOT0-IM00 BEILIECTBA B paCTBOPE.

OKUCJINTEIJID - BemiecTBO, CIIOCOOHOE OTHUMATH AJIEKTPOHBI y IPYTOro BENIecTBa (BOCCTAHOBUTEI).

UMCJIO ABOI'AIPO - 6,022.1023 (cm. “Mmoip”).

TMAPATALIUSA - cBsi3pIBaHKE MOJIEKYIT (2ATOMOB, HOHOB BEILIECTBA) C BOJOM, HE COMPOBOXK/IAOIIIEECS Pa3pyIICHUEM MOJIEKYI BOIBI.

IMAPATEI - coenrHeHus BeecTBa ¢ BOJOM, UMEIOIINE TTOCTOSIHHBIN WM IIEPEMEHHBIN COCTaB M 00pa3yroluecs B pe3yiabTaTe TUIpaTaluu.
I'MIPOKCHU-TPVYIIIIA - rpynna OH.

I'OPEHMUE - ObICcTpBIii ITpoLiecC OKUCIIEHUS BEIIECTBA, COMPOBOKAAIOIINICS BblAEIEHUEM O0JIBIIOr0 KOJUYECTBA TEIUIOTHI U, KaK IIPaBUIIO, CBETA.
I'OMOT'EHHBIE PEAKIIUU - xumuyeckue peakuuu, MPoTeKarIliue B OAHOPOoAHOU ¢aze. OOBIYHO ATO peakuuu JMOOo B razoBoil (asze (peakuuu
MEXy Ta3aMu), JTHO0O0 B KUAKOU (aze (peakuuu MeXIy pacTBopamu). | OMOTeHHBIE peakIy MPOTEKAIOT BO BCEM 00BEME PEaKIIMOHHOTO COCYyJa - B
sToM ux npuHnunuaibHoe ominyue or 'ETEPOI'EHHBIX peakiuii.

I'PAMM-MOJIb. Cm. MOJIIPHASA MACCA.

JE®EKT MACCEHI - yMmeHbpIIEHHE Macchl aTOMa [0 CPABHEHHMIO ¢ CYMMAapHOM MaccOi BCEX OTIENBHO B3SITBIX COCTABIAIOIIUX €0 3JIEMEHTAPHBIX
yacTull, 00yCIIOBIIEHHOE 3HEPTUEN UX CBSI3U B aTOME.

JUCTUIJIJTALUNA - To ke, uto IIEPET'OHKA.

KATAJIM3ATOPBHI - BemiecTBa, ciocoOHbIE YCKOPATh XUMHUUECKHUE PEAKIIUU, CAMU OCTABAsICh IIPU 3TOM HEM3MEHHBIMHU.

KATHUOHDI - nonoxurenpHo 3apsyKEHHbIE HOHBI.

KBAHT - omnpenenenHoe konuuecTtBo ("'mopuus') sHEpruu, KoTopoe crnocoOHa OTAaTh WM MOMIOTUTH (pu3Mdeckas cucrteMa (Halpumep, aToM) B
OJTHOM aKTe U3MEHEeHHsI cocTosiHUA. KBaHT cBeTa - mOpIHsl CBETOBOM SHEPTHH - Ha3bIBaeTCs (POTOHOM.

KBAHTOBBIE UMCIJIA - onuchIBalOT COCTOSTHUE KOHKPETHOTO 3JIEKTPOHA B 3JIEKTPOHHOM O0JIaKe aToma:

- 'JTABHOE (n) - moka3biBaeT, Ha KaKOM 3JIEKTPOHHOM YpOBHE, HAUWHAas 0T Onmxkaiiiiero K saapy (1, 2, 3, ... ) HaXOAUTCS JaHHBIN dIIEKTPOH;

- BCTIOMOTI'ATEJIBHOE unun OPBUTAJIBHOE (1) - moka3siBaeT BU OIypOBHSI (S-TIOTypPOBEHb, P-TIOIYPOBEHb, d-TI0OTypOBEHB, f-1TOAYpPOBEHB);

- MATHUTHOE (m) - yka3bIiBaeT KOHKPETHYIO OpOHUTaNb (S-OpOUTaIIb, pX-OpOUTalb, PY-OpOUTAIb U T.1.);

- CIIMHOBOE (s) - noka3bIBaeT, Kakoe U3 IByX BO3MOXKHBIX (Pa3pelIeHHbIX) COCTOSHUIN 3aHUMAET 3JIEKTPOH Ha TaHHOW OpOUTaIH.

MACCOBAA J0OJIAA PACTBOPEHHOI'O BEIIECTBA - cM. "koHueHTpanus'".

MACCOBOE YHCIJIO (A) - cymma uuciia npoToHoB (Z) u Heiitponos (N) B sape aroma kakoro-nu6o snementa (A = Z + N).

METAJUIMYECKAS CBA3b - xumuueckasi CBsi3b B KpHUCTAJIJIE MEXJY IOJIOKUTEIBHO 3apsDKEHHBIMH MOHAMU METajula TOCPECTBOM CBOOOIHO
nepeMeniarnmxcs (mo BceMy 00beMy KprcTasuia) 3JeKTPOHOB ¢ BHENTHUX 000JI0UEK aTOMOB MeTaJjlia.

MOJIEKVYJIA - HauMmeHbIIas 4acTHULA KaKOTO-TMOO BEIECTBA, OIMpPENENAIONasl ero XMMHUYECKHE CBOMCTBA M CIIOCOOHAs K CaMOCTOATEIbHOMY
CYyILLIECTBOBAHUIO. MOJIEKYJIBI COCTOSIT U3 aTOMOB.
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MOJIEKYJISIPHASL OPBUTAJIb - snektpoHHOe 00iako, oOpasyromieecs NMPH CIUSHUM BHEIIHUX SJIEKTPOHHBIX 00OJOYEK aTOMOB (aTOMHBIX
opOuTaseit) npu 00pa3oBaHUM MEXy HUMU XUMHUYECKON CBS3U. MoJieKyIspHble OpOUTAIN 00pa3ytoTCs IpU CIUSHUM ABYX UM HECKOJIbKUX ATOMHBIX
opOutaneii. Uncimo MONEKYISpHBIX OpOWTanell Bcerja paBHO YHCIY B3aMMOJCHCTBYIONIUX AaTOMHBIX opOuTanell. Bce BaJCeHTHBIE SJCKTPOHBI
CBSI3bIBAIOIMXCS @TOMOB PACIIOIaraloTCsi HA BHOBb 00Pa30BaHHbIX MOJIEKYJISIPHBIX OPOUTAIIAX.

MOJIEKYJISAPHOCTD PEAKIINN - uncino uCXOAHBIX YacTUll (HallpUMep MOJIEKYJI, HOHOB), OJHOBPEMEHHO B3aUMOJICHCTBYIOIIUX JIPYT C IPYIrOM B
OIHOM DJJIEMEHTApHOM aKTe€ peakuuu. MOIeKyIsIpHOCTh peakuuu MoKeT cocTaBiaaTh 1, 2 wm 3. COOTBETCTBEHHO pPa3iIvyaroT
MOHOMOJIEKYJISAPHBIE, BUMOJIEKVYJIAPHBIE u TPUMOJIEKYJISIPHBIE peakuuu. MHorma (HO He Bcerna) MOJEKYJISPHOCTb pPEaKLMU
coBmnanaer ¢ [IOPAJJKOM PEAKIINUA.

MOJIb - xonuyecTBO BeulectBa, paBHoe 6,022.1023 cTpyKTYpHBIX €IMHUI[ JAHHOTO BELIECTBA: MOJEKYJ] (€CilM BEUIECTBO COCTOMT U3 MOJIEKYIN),
aTOMOB (€CIId 3TO aTOMAapHOE BEIIECTBO), MOHOB (€CIU BEIECTBO SIBJISICTCS MOHHBIM coeauHeHueM). Yucmo 6,022.1023 Ha3zpiBaeTCs MOCTOSHHOW
ABorazipo uim 4ucioM ABorajpo.

MOJISIPHASL MACCA - macca ogHOrO MOJsI BEIIECTBa B I'paMMaxX Ha3bIBaeTCS MOJSPHON Maccoil BeIIeCcTBAa WM IpaMM-MolieM (pa3MepHOCTb
r/MoIb). YnclieHHOE BBIPAKEHHE MOJIIPHOM Macchl (IpaMM-MOJIsI) B TpaMMax COBIIAJAaeT C MOJICKYJISIPHBIM BECOM (WJTM aTOMHBIM, €CIIA BEIIECTBO
COCTOUT U3 aTOMOB) B €IMHUIIAX a.€.M.

MOJIAAPHOCTD (pactBOpa) - KOHLIEHTpALMs pacTBOPA, BhIpaXKEHHAsl B MOJISIX paCTBOPEHHOrO BellecTBa Ha | nutp pactBopa. Ob03HauaeTcst OykBoit
M. Hanpumep, 1M NaOH - sto pactBop NaOH ¢ koHnentpanueit 1 mois/m.

OKCU/BI - cnoxxHble BelecTBa, COCTOSIIEE U3 aTOMOB JIBYX 2JIEMEHTOB, OJIMH U3 KOTOPBIX - KHUCIOPO/I.

OKCHUbI KUCJIOTHBIE - okcuabl, KOTOpbIE B3aUMOAEHCTBYIOT C OCHOBAaHUSIMH C 00Opa30BaHUEM COJIM U BOJIBL.

OKCUbBI OCHOBHBIE - okcupl, KOTOpbIE B3aUMOJEHCTBYIOT € KUCIOTaMHU C 00pa30BaHUEM COJIU U BOJIBI.

OPBUTAIJIb - mpocTpaHCTBO OKOJIO s1/Ipa, B KOTOPOM MOKHO OOHApY>KUTh 3JEKTPOH. 3a MpeeaMH 3TOro POCTPAHCTBA BEPOSITHOCTh BCTPETUTH
AJIEKTPOH JIOCTaTOuHO Mana (MeHee 5%).

OPBUTAJIbBHAA TUATPAMMA - 1o ke, yto DJIEKTPOHHA S ®OPMVIJIA snemeHTa, HO 3allMCaHHAs C IOMOILBIO HAPUCOBAHHBIX OT PYKHU
OJIEKTPOHHBIX AYEEK, BHYTpH KOTOPBIX 31€KTPOHBI H300pa)atoTCcsi BEPTUKAIBHBIMHU CTPEJIKAMH.

OCHOBAHUE - cinoxHOe BelecTBo, B KOTOPOM aToM (MJIM aTOMBI) MeTalljia cBi3aHbl ¢ rTuapokcu-rpynnamu (OH-rpynnamu). PactBopumsie
OCHOBaHUS MOTYT pacnajaThCs B pacTBOpe ¢ oOpa3zoBaHreM ruapokcua-noHoB OH-. **OcHOBHbIE CBONCTBA BEIIECTB HE 00A3aTENBHO
MCUEPIIBIBAIOTCS CIOCOOHOCTHIO JaBaTh B pacTBope noHbl OH-.

OCHOBAHUE AM®OTEPHOE - cioxHoe BeniecTBo, CriocOOHOE MPOSIBIATH KaK KUCIOTHBIC, TAK U OCHOBHBIE CBOMCTBA B 3aBUCUIMOCTH OT
napTHepa 1o peakiuui. AMpoTepHOe OCHOBaHHE CIOCOOHO OTJaBaTh Kak MOHbI BoAopoaa H+ B peakuusx ¢ OOBIYHBIMM OCHOBaHMUSAMH, TaK U
ruapokcu-rpynmnsl OH- B peakuusx ¢ 00bIYHBIMU KHcT0TaMu. CM. Takxke "amdporepHOCTs" U "aMPOTUTHI".

OTHOCUTEJIbHASI ATOMHAA MACCA - o6o3nauaercst cumBosioM Ar ("r" - oT aHrmuiickoro "relative" - OTHOCUTENBHBIN) - OTHOIIIEHHUE MaCChl
aToma K macce 1/12 atoma yrinepoma-12 (cM. a.e.m.). B coBpeMeHHOW HaydHOU JIUTEpAType HAPSAIY C TEPMUHOM "OTHOCUTEIbHAsI aTOMHas macca'
ucronb3yioercs Tepmud ATOMHBIN BEC (kak CHHOHHMBI).

ITEPET'OHKA - crioco6 ouncTku BemecTB (Kak MPaBUiIo, )KUIKOCTEN) TyTeM UX UCIIapEHUs B OHOM COCYJIe M KOHJICHCAIIUU MTapOB B APYTOM COCYIE.
Ileperonkoil MO>XHO pa3iesATh )KUIKOCTH, ECIIM UX TEMIIEPATYPbl KUIIEHUS OTIIMYAIOTCS.

13



IMPABUJIO I'VH/JA. Tlpu 3acenenunn opOuTaiieil ¢ OJJUHAKOBOM dHEprueit (Hampumep, msitu d-opOuraeii) 3IeKTPOHBI B TIEPBYIO OYepelb
paccensoTcs MOOJUHOYKE Ha BaKaHTHBIX ("'mycThIX') opOUTANSIX, IOCIE Yero HAaYMHAESTCS 3acelieHue opOuTaell BTOPhIMU JIEKTPOHAMH.

IMPABUJIO OKTETA. ATOMBI 3JIEMEHTOB CTPEMSTCSI K HAanboJIee YCTONIMBOM AMEKTPOHHOU KoHpuTrypanuu. CaMasi pacrpocTpaHCHHAS] YCTOHIHBAs
ANEKTPOHHAs KOH(PUTypaIus — ¢ 3aBepIICHHON BHEIIHEN JIEKTPOHHON 000JI0UKOM U3 8 3JIEKTPOHOB (C OKTETOM 3JIEKTPOHOB).

[MPUHIUAIT [TAVYJIA. (BAITIPET ITAYJIN). Hukakue qBa 37IeKTPOHA B OJTHOM aTOME HE MOTYT XapaKTepPH30BaThCs OJMHAKOBBIM HAOOPOM BCEX
YeThIpeX KBAHTOBBIX yMcen n, |, m u s.

IMPOBAJI DJIEKTPOHA - T0 e, 4T0 "MpOCKOK 3JIeKTpoHA".

I[TPOMOTOPHI - BentectBa, camu 1o cede He spisitomuecss KATAJIM3ATOPAMMU nanHo# peakiuy, HO YCUIUBAIOLIUE IEHCTBUE OCHOBHOTO
katanuzaTtopa (cMm. §1.6 BTOpOil KHUTH).

I[TPOCKOK SJIEKTPOHA - orctymieHus oT o01iei 1ist 00JbIIMHCTBA 3JIEMEHTOB IIOCIIE0BATEIBHOCTH 3aMIOTHEHUS SJIEKTPOHHBIX 00oouek (1s, 2s,
2p, 3s, 3p, 4s, 3d u Tak ganee), CBSI3aHHBIE C TEM, YTO TH "HAPYIICHUS MPaBWII" 00ECIEYNBAIOT aTOMaM HEKOTOPBIX JIEMEHTOB MEHBIIYIO YHEPTHUIO IO
CPaBHEHUIO C 3aIIOJIHEHUEM JJICKTPOHHBIX 000104eK 1o mpaBmiiaM".

I[TPOCTOE BEHIECTBO - BemiecTBo, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJIHOTO 3JIEMEHTA WJIM U3 MOJIEKYJ, IOCTPOCHHBIX U3 aTOMOB OJIHOTO
anemeHnTa. [Ipumepsl: xene3o, KUCIOPOJ, aaMa3, aproH, MeJib U T.J.

[TPOTOH - ycroitunBas anemMeHTapHast (T.€. Hepa3aeanmasi) 4acTUIa C JJIEMEHTapHBIM (T.€. HAUMEHBIIINM U3 BO3MOXKHBIX ) TTOJIOKUTEIHHBIM
JIEKTPUUYECKUM 3apsaoM 1 Maccoit 1,67.10-27 kr (unum 1,00728 a.e.m.). [IpoToHbI BMECTE ¢ HEUTpOHAMH BXOJSAT B COCTaB aTOMHBIX siziep. IlopsiikoBbiit
HOMEp XuMHuueckoro snementa B [lepuonanueckoii cucreme [[.M.MenpeneeBa paBHsIETCS YUCITy IPOTOHOB B SIIPE aTOMa ATOTO JIEMEHTA.

CMECHb - BemiecTBo, cocTosIIee U3 MOJIEKYJ UM aTOMOB JIBYX UM HECKOJBKUX BEIIECTB (HEBAXKHO - MPOCTHIX WJIM CIOXKHBIX). BemecTsa, u3
KOTOPBIX COCTOUT CMECh, MOTYT OBITh pa3jiesieHsl. [Ipumepsl: BO3ayX, MOpPCKas BOJIa, CIUIAB IByX METAJIJIOB, pacTBOP caxapa | T.I.

COJIN - cnoxHble BEIECTBA, B KOTOPBIX aTOMbI METAJLJIAa CBA3aHbI C KUCIIOTHBIMU OCTATKaAMU.

COJIN KUCJIBIE - conu, KoTOpble MTOMUMO MOHOB METaJIJIa M KUCJIIOTHOTO OCTaTKa COJEPKAaT UOHBI BOJIOPO/IA.

COJIN OCHOBHBIE - conu, K0OTOpble TOMUMO HOHOB METaJlIa U KUCIIOTHOTO OCTaTKa COAEP KaT ruApoKcHiIbHbIe rpymnsl (OH-rpymmsr).

TUITbI XUMHNYECKUX PEAKIIMIA:

- COEJUHEHUWA - xorna nBa (wu OoJee) BelecTBa-peareHTa COeqUHSIIOTCS B OJIHO, 00Jiee CIIOKHOE BEIIECTBO;

- PA3JIOXKEHUSI - xorma ogHO CII0KHOE MCXOIHOE BEIIECTBO pa3iaraeTcs Ha JBa WM HECKOJIBKO 00JI€e MPOCTHIX;

- OBMEHA - xorja peareHTbl 0OMEHHBAIOTCS MKy cO00I aTOMaMU WM LEJIBIMU COCTaBHBIMU YacTsIMH CBOUX MOJIEKYJI.

- BAMEIIEHUA - peakiiun o6MeHa, B KOTOPBIX y4acTBYET Kakoe-JIMOO MPOCTOE BEIIECTBO, 3aMeIlalolIee OJIUH U3 3JIEMEHTOB B CIIOKHOM BEIIECTBE;
- HEUTPAJIM3ALIMH - (BaskHast pa3HOBUIHOCTh PEAKIMii 0GMEHa): peaKIni 0OMeHa MEKTy KHCIOTOM U OCHOBAHHEM, B PE3Y/IbTAaTe KOTOPHIX
oOpa3yercs Colib U BOJIA;

- OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE - peakunu Bcex nepedrcaeHHBIX BBIILE TUIIOB, B KOTOPBIX MPOUCXOIUT U3MEHEHUE CTEIIEHU
OKHCJICHHUS KaKUX-THOO aTOMOB B pearupyromux MOJIeKyJiax.
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DJIEKTPOOTPULATEJIBHOCTD - oTHOCHTENBHASI CTOCOOHOCTh ATOMHBIX SIJIEP MPUTSITUBATH K C€0€ AIEKTPOHBI, 00pa3yIoNIHe XUMHUIECKYIO CBS3b.
XapakTepusyeT criocOOHOCTh aToMa K MOJISPU3ANI XUMHUUECKHUX CBSA3CH. DIEKTPOOTPULIATEIbHOCTh PA3IUYHBIX aTOMOB MOKHO OLIEHUTh
KOJIMYECTBEHHO - CM. TabnuIly B npuiioskeHun VII (BXoa Ha raBHOI cTpaHUIE).

OJIEMEHT - BemecTBo, COCTOSIIIIEE U3 aTOMOB OJHOTO BHA (M3 aTOMOB C OJMHAKOBBIM 3apsIoM spa). HacTo 3JIeMEHT COACPIKUT B CBOEM COCTaBe
Heckosibko U3OTOIIOB.

SJIEMEHTAPHAS SYEMKA kpuctaminyeckas - MHOTOKPATHO MOBTOPSIONIEECS B KPUCTAJIIE COUSTAHHE aTOMOB, MOJICKYJI MM HOHOB. M300pa3uB
AJIEMEHTAPHYIO STYCHKY, MBI TEM CaMbIM KaK Obl H300pakaeM BeCh KPUCTAILI, IOCKOIBKY OH COCTOUT U3 TAKUX SYCEK.

DJIEMEHTAPHBIE UACTHULIBI - cMm. cybaToMHBIE YaCTUIIBI.
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