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ITosicHuTeIbHAA 3alIMCKA

Hacrosmas nononHurensHas obmeo0pa3oBaTenbHas 001epa3BUBatolas IporpaMmMa eCTeCTBEHHO-HAayYHO!H HarpaBleHHOCTH «B mupe
XUMHUW» pa3paboTaHa s 00yJaroImuxcs B paMKax JISHCTBYIOIIEH HOPMAaTUBHO — NMPABOBOI 0a3bl, periaMeHTUPYIOIIEH 1A TeIbHOCTD
00pa30BaTENBLHOIO YUPEKICHUS:

o @enepanbublil 3akoH 0129.12.2012 1.Ne 273-03 «O6 ObpazoBanuu B Poccuiickoit deaepanun

e [Ipuka3 Munucrepcrsa npocseuienus PO ot 27.07.2022 r. Ne629 «O6 yrepxkaenun [lopsiaka opraHu3aiuy 1 OCYIIECTBICHUS
00pa3oBaTEeNbHON AEATEIBHOCTH 110 JIOTIOHUTENILHBIM 00111€00pa30BaTEIbHBIM TPOTpPaMMaM»

e Pacnopspkenne [IpaButenbctBa PO ot 31.03.2022 Ne 678-p «O06 yrBepkaennu KoHrenuu pa3BuThs TOMOJHUTEILHOTO 00pa30BaHMs IeTeH

1o 2023 roga»

¢ [locraHoBJIE€HKE TIABHOTO IOCYIapCTBEHHOTO canuTapHoro Bpada Poccun ot 28.09.2020 CII 2.4.3648-20, Canurapubie npasuia [ maBHOTO
rocylapCTBEHHOI0 caHuTapHoro Bpaya Poccun ot 28.09.2020 Ne28 «O06 yrBepkaenuu canutapHbix npasuil CII 2.4.3648-20 «CanutapHo-

SMUJIEMHOJIOTHYEeCKHE TPeOOBaHUS K OpraHu3alusIM BocIIUTaHus U 00ydeHus. OTbIXa U 030pOBICHUS JeTel U MOJIOAEKI

e [Iucemo Munob6puayku Poccun ot 18.11.2015 1. Ne 09.3242 «Meroanueckue peKOMEH AU 110 IPOEKTUPOBAHUIO JOTOIHUTEIbHBIX
o0111epa3BUBAIOIIUX [TPOrpamMM (BKJIKOYask Pa3HOYPOBHEBbIE IPOIPaMMBbI )»

e [locranoBnenue AnmuHucTpauuu Anraiickoro paiiona Anraiickoro kpast ot 11.04.2019 r. Ne 552 «O6 yrBepxxnenuu Ilonoxenus o
epCOHU(UITMPOBAHHOM JIOTIOJTHUTEILHOM 00pa30BaHUM JieTell B AJNTalickoM paiioHe»

e VYcraB MbOYVY «Alickas COL»

3aHATHS POTrPaMMBbl IPEAHA3HAYCHBI TSI 00YUAIOIIMXCS, KENAIOMINX YTIyOUTh 3HAHUS 110 XUMUH.

JanHblll Kypc compoBokaaeT y4deOHbI mpeamer “Xumus®. OH TakKe MOXKET ObITh HCIIOJIB30BAH JUISl PAaCHIMpPEHUs W YIiIyOJIeHHs MpOrpaMm
npeanpouIbHOro 00y4eHusl 10 XUMHUU U IIOCTPOEHUS MHIMBUYyaJIbHBIX 00pa30BaTEIbHBIX TPAEKTOPUN yUaIIUXCS, MPOSIBISIIOIINX UHTEPEC K HayKe.
ITporpamma mocTpoeHa TakuM 00pa3oM, YTO MO3BOJISIET PACIIMPUTh M YIIIYOUTh 3HAHMS yYalMXCs 110 BCEM OCHOBHBIM pa3jeiaM IIKOJIBHOTO Kypca
XMMHU OCHOBHOW ILIKOJIBI, a TaKXe JIMKBUIUPOBAaTh BO3MOXHbIE Ipodenbl. CoaepikaHue Kypca IMpelHa3HAuYeHO JJIS OBJIAJCHUS TEOPETHUECKUM
MaTepHaoM U OTPaOOTKU MPAKTUYECKUX HABBIKOB PELICHUS XMMUYECKHX 3a/1a4.

HamnpagsienHocTs 00pa3oBaTe1bHOM NPOrPaAMMBbI: €CTECTBEHHOHAYYHAS.

HoBu3Ha 1ONONTHUTENBHOM 00pa30BaTeNIbHOM MPOrpaMMBbl MIPEAIOIAraeT HOBbIE METOIUKH HpernofaBanus (MCIOIb30BaHUE Pa3HOOOPa3HBIX
MI03HABATENbHBIX CUTYaLUK-3a/1a4, METO/] KJIFOUEBBIX BOIIPOCOB, IOCTAHOBKA MPOOJIEMBI UJIN CO3/IaHUE MPOOIEMHON CUTYalluU, METOJ UHBEPCUU
(oOpareHus1), OpUEHTUPOBAHHBIN HA TIOUCK UCH PEIICHHs TBOPUYECKOM 3a71a4i B HOBBIX, HCOKUIAHHBIX HAITPABJICHHUSIX ).

AKTYyaJIbHOCTDH JAHHOI0 Kypca 00ycJIoBJIeHa TEM, YTO B IporpaMMax OCHOBHOM HIKOJIbI HE OTBOJUTCS JTOTIOJIHUTEIHLHOE BPEMs Ha pellieHne
3aJ1a4, B TO YK€ BPEeMsI yMEHHUE pelIaTh 3a/1a4M SBJISIETCS YHUBEPCAIBbHBIM U MOXKET OBITh MCIOJIb30BaHO 00YYaIOIIMMHUCS HE TOJIBKO Ha YPOKax X UMHH,
HO U TIpH pelIeHUH 3a/1a4 o MaTeMaTHKe U (pu3uke. PemieHue 3aau Cy>KUT CPEICTBOM JJIsi OCMBICIICHUS, YTITyOJIEHUS U 3aKpeTUIeHUs



TeopeTuueckoro Marepuana. [Ipu pemenun 3a1a4 y yqammxcsi BbIpadaTbIBaeTCsl CAMOCTOSITEILHOCTD CYKJICHHUH, yMEHHE IPUMEHATh CBOU 3HAHUA B
KOHKPETHBIX CUTyalUsIX, Pa3BUBAETCS JIOTHYECKOE MBIIIJIEHUE, ITOSIBIISIETCS. YBEPEHHOCTbh B CBOMX CHJIAX.

ITeqarormyeckas nejieco00pa3sHOCTD 3aKJIIOUAETCS B TOM, YTO IIPEAIOJIAraéMblii Kypc UMEET MPEXKAE BCEr0 NPAKTUUECKYIO HAIPABIECHHOCTD,
TaK KakK IMpeJHa3HaueH HE CTONBKO JUIsi ()OPMHPOBAHUS HOBBIX XMMHUYECKUX 3HAHHM, CKOJBKO JUIS Pa3BUTUS XMMHUYECKMX YMEHUH U HABBIKOB.
W3yuenne Kypca npearnoiaraeT pealbHyro MOMOIIb YYallluMCs B IOATOTOBKE K OJMMITHAaM, a B OyAyIIeM K HTOTOBOM aTTecTaIiHy.

[IporpamMmma opueHTHpOBaHAa Ha YriayOJeHHE M pacllupeHHe 3HaHWM oOydarouuxcs, pa3BUTHE HMHTEpeca K XUMHUM M OOydeHuio, Ha
puoOpeTeHne MPAKTUYECKUX HABBIKOB, Ha Pa3BUTHE JKOJIOTMYECKOM KYJIbTYphl OOyYaromIMXCs, OTBETCTBEHHOTO OTHOILIEHHUS K MpHUpone, Ha
MIOArOTOBKY K OJJMMIINA/IaM U BBIITYCKHBIM 3K3aMEHaM.

Heab: pa3zBuTHe yMEHUU OOYYAIOIIMXCS pEIIaTh PACUYCTHHIC M JKCIICPUMEHTAIBHBIC 3a/1a4d, Pa3BUTHE OOIIUX HHTCIUICKTYAJIBHBIX YMCHHH, a
MMEHHO: JIOTHYECKOTO MBIIICHUS, YMEHUH aHAIIM3UPOBATh, KOHKPETU3HPOBATh, 0000IATh, TIPUMEHSATh TPHEMBI CPABHECHUS, Pa3BUTUE TBOPUYECKOTO
MBILLICHUS.

3amauu:

- (hopMupoBaHME MPAKTUYECKUX YMEHHUH U HABBIKOB O0YYAIOIIUXCSA U TBOPUECKOTO OTHOILEHUS K Y4eOHOM 1eATeIbHOCTH, KOMMYHUKAaTUBHBIX YMEHUIN
pu padboTe B rpynmnax;

- pa3BUTHE NIO3HABATEIILHOM JESITEIbHOCTH 00yUaroIIUXCsl Yepe3 akTUBHbIE (POPMBI U METO/1bI 00yUEHUS;

- pa3BUTHE TBOPYECKOTO MOTEHIIMAIA O0yYaIOIINXCsl, CHOCOOHOCTH KPUTUYECKH MBICIIHUTD;

- pacIIMpeHNe 3HaHUM O METO/IAaX PELIEHUS PACUETHBIX 33/1a4, OBJIAJIEHUE AITOPUTMAMHU PEILIEHUS 3a/1a4 Pa3IMYHOIO YPOBHSI CIIOKHOCTH;

- 00y4eHHE OCHOBHBIM MOJX0JaM K PEIICHUIO paCUeTHBIX 3aJa4 [0 XMMHUH, HECTAaHAAPTHOMY PEIICHHIO MPAKTUYECKUX 3a/1ay;

- IOATOTOBKA IIKOJIBHUKOB K OJIMMIIMAIaM M BBIITYCKHBIM IK3aMEHAM.

OTtim4uTenbHBbIE 0COOCHHOCTH JaHHOM MPOrPaMMBI OT yiKe CYIIEeCTBYIOIIUX B TOM, YTO Pa3BUTHE [I03HABATEIbHBIX IIEHHOCTHBIX OpUEHTALIUI
COACPXKaHMA II03BOJISICT C(I)OpMHpOBaTLI YBAXKUTCIIbHOC OTHOLICHHE K COSI/II[&TCHLHOfI, TBOp‘{€CKOﬁ ACATCIBbHOCTHU, IIOHUMAaHHC HCO6XOI[I/IMOCTI/I 340POBOT0
o0pasa KU3HH; TOTPEOHOCTH B 0€3YCIIOBHOM BBITIOTHEHHUH TTPABUII OE30ITACHOTO MCIIOJIb30BAHUS BEIIECTB B MOBCEHEBHOM JKU3HH;

CO3HATENbHBIN BBIOOD OyayIei npodeccuoHanbHON 1eATenbHOCTH. JJaHHBIN KpY>KOK 00J1a/1a€T BO3MOKHOCTSIMHU JJ1s1 (JOPMUPOBAHHSI KOMMYHHKATHUBHBIX
HeHHOCTeﬁ, OCHOBY KOTOPBIX COCTABJIACT MPOLCCC 06H_IeHI/I${ " IrpaMOTHas pcyb.

Bospacr gereii, y4acTBYIOIIUX B peaJiM3alliM JaHHOMH J0NOJHHUTEIbHOI 00pa3oBaTe/ibHON nmporpammel. [Iporpamma agpecoBana 00y4aronmcs
13-15 ner.

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



Jletn moapocTkoBOro Bo3pacta 13 -15 ner BKIII0Ya0TCs B KAUYeCTBEHHO HOBYIO CUCTEMY OTHOLICHUH, OOIIEHHS C TOBAPUIIIAMHU M B3POCIBIMHU B ILIKOJIE,
B OOIIIECTBEHHBIX OpraHu3anusx. Msmensercs u (pakTH4eCKoe MECTO B CEMbE U CPEJIM CBEPCTHUKOB. Y MOJIPOCTKA 3HAYUTEIBHO paciuupsercs cepa
JESATeIbHOCTH, 3HAUUTEIILHO YCIOKHSIIOTCS €€ BHJIBI U (JOPMBI.

Cy1ecTBeHHOM 0COOEHHOCTBIO CTApILEro MOAPOCTKa, 15 net, ocraercs ocodas popma o3HaBaTEIbHOMN 1EATENbHOCTH, AaKTUBHO cOYeTaeMast ¢
MIPOU3BOIUTENFHBIM TPYIOM. DTO UMEET BaXKHOE 3HAYCHHE, KaK JJIs BBIOOpA MOJPOCTKaMU pOoQeccuu, Tak U sl BRIPaOOTKU IIEHHOCTHBIX
opueHranuil. imest yueOHO-npodeccuoHanbHbIi XapakTep, 3Ta e TeIbHOCTh, C OJHON CTOPOHBI, IPUOOPETAET FJEMEHTHI UCCIEI0BaHMS, C IPYTOil —
MIOJTy4aeT OIpe/IeIEHHYIO HAaIPaBICHHOCTh Ha puodpeTenue npodeccuu, Ha MOUCK CBOETO MECTA B )KU3HU

KpeatuBHBbIi 10IX0/1 CO3/1a€T MHOKECTBEHHOCTh BapUalii Ipyu BbIOOpE 111, MOTUBOB, CPEICTB UX JOCTHXKEHUS. [ MOKOCTh, TBOPUECKOCTh
MBILUICHUS TTO3BOJISIET YXOAUTH OT 3aCTPEBAHUS Ha HEPEHIaeMou MpodeMe WM YMOLIUH, COXPAHSIS TICUXUYECKOE 3/I0POBbE MOAPOCTKA U TaAPAHTHUPYS
JBUKCHHE B Pa3BUTHU.

Cpok peanuzanuu: 2024 — 2025 yuedublii roa.

@opMbI U pPeKUM 3AHATHH.

[IporpamMma paccuntana Ha 68 yacoB. 3aHATHS IPOBOAUTCS B TEUEHHE I0J1a 0 2 yaca B HEJEINIO.

®opMbI 3aHATHIA: rpynoBas paboTa, CaMOCTOATEIbHAS padOTa yJaluXcsl ¢ UCIOIb30BaHUEM COBPEMEHHBIX HH(MOPMALIMOHHBIX TEXHOJIOTHI,
MHIUBUIYalbHas paboTa, OTYET O peIuéHHbIX 3a7a4ax. JlaHHble (OpMBI pabOThI JAlOT AETSIM BO3MOXKHOCTh MAaKCUMAJIbHO NPOSBIISTH CBOKO aKTUBHOCTb,
I/I306peTaTe.HI>HOCTI), TBOpLICCKI/Iﬁ n HHTCHHCKTyaHbHLIﬁ IMOTCHIMAJ U pa3BUBAIOT UX SMOILIMOHAJIBHOC BOCIIPUATHUC.

O:xuaemble pe3yJbTaThl.

[Tocie u3yueHnst TaHHOTO Kypca yJaliuecs JOKHBI 3HATh:

- CIIOCOOBI pCUICHMA PA3JIMYHBIX TUIIOB YCJIOXKHCHHBIX 3a/1a4;

- OCHOBHBIC q)OpMy.IIBI 1 3aKOHBI, IO KOTOPBIM HPOBOJAATCA PACUECTHI,
- CTAaHOJAPTHBIC aJITOPHUTMBbI pCIICHHUA 3aaa4.

ITocne n3ydeHus: JaHHOTO JIEKTUBHOIO Kypca ydaluiuecs 10JDKHBI YMeTh:

- pelaTh 3a7a44 pa3In4HOMN CIOKHOCTH PA3IMYHBIX THUIIOB;

- YETKO IIPEJCTABIATh CYLHOCTh OIIMCAHHBIX B 3a7a4€ IPOLIECCOB;

- BUJICTh B3aUMOCBSI3b IPOUCXOAAIIUX XUMUUECKUX NIPEBPALLEHUI U N3MEHEHUI YUCIIEHHBIX IIapaMETPOB CUCTEMBI, OIIMCAHHOM B 3aJa4e;
- paboTaTh CaMOCTOSTENIFHO U B IPYTIIIE;

- CAMOCTOSITEIIbHO COCTABIISATH TUIIOBBIE XUMUYECKHUE 3a/1a41 M OOBSICHITH UX PEIICHHUE;

- BJIAJICTh XMMUYECKOU TEPMUHOJIOTHEN;

- TIOJIb30BATHCS CIIPABOYHON JINTEPATYPOH 10 XMMHUH JIJIs1 BHIOOPA KOJTMYECTBEHHBIX BEJIMUUH, HEOOXOIUMBIX JUIS PELICHNUS 3a/1a4.
Crnoco0bl onpeaesieHusi pe3yJabTaTUBHOCTH. [legarornyeckuiit MOHUTOPUHT U MOHUTOPUHT 00pa30BaTeIbHON NEATENIbHOCTH JeTel ( KOHTPOJIbHbIE
3aJJaHUs U TeCThl, CAMOOIIEHKA, O(OPMIICHHE WHANBUIYAIBHOTO 00pa30BaTEIbHOTO MapIIPyTa.

@®opMblI NO/ABEICHNS] UTOTOB PeaJM3alui NPOrpaMMbl: 3a4eT, OIUMITUAAA, pedieKcHs, ydacTie B KOHKypcax.

4



Conep:kanue Kypca
Pa3gen 1. BemectBo (12 gacos)

Ctpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbhIX 20 351eMeHTOB nepuoandeckoit cucremsl 1. MenaeneeBa. CoBpeMeHHbBIC
MPEJCTAaBICHNUS O CTPOCHUU aToMa. JIBIKEHHE JIeKTpoHa B aToMe. ATOMHAas opoutank. [locieqoBaTenbHOCTD 3aM0THEHUS IIEKTPOHHBIX 000JI0YEK B
aTomax.

DneKkTpoHHbIE U rpaduyeckre GopMysIbl aTOMOB HJIEMEHTOB.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

Ilepronnuecknii 3aKOH U IEPUOJAUYECKA CUCTEMA XUMUYECKHUX d5ieMeHTOB I, MenneneeBa. ['pynnbl U nepuoabl NEPUOIUYECKON CUCTEMBI.
Pu3NUECKUil CMBICI OPSAIKOBOTO HOMEpPAa XMMUYECKOTO 3JIEMEHTA. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCUHEHUN B CBSI3U C
MOJIOKEHUEM B MEPUOANUECKON CUCTEME XUMHUUECKUX 3JIEMEHTOB. XapaKTEPUCTHKA XUMUYECKUX CBOMCTB AJIEMEHTOB IJIaBHBIX MOJATPYI U
MEePUOJNYHOCTDh UX U3MEHEHHS B CBETE AIEKTPOHHOTrO cTpoeHus atoMa. OOmias XapakTepUCTUKA HJIEMEHTa Ha OCHOBE €ro MOJIOKEHUS B
nepuoanueckon cucreme /1. 1. Menneneesa.

PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

Crpoenue BemecTB. XMMHUUYECKasi CBSI3b: KOBaJIeHTHAs (MOJISIpHAS U HETIOJSIpHAs ), HIOHHAs, METa/InuecKasi. XUMUYECKas CBSI3b aTOMOB.
KoBanentnas cBsi3b 1 MexanusM e€ oopazoBanus. [lonsgpHas u HemoysgpHas KOBaJIeHTHAs CBsA3b. CBOWCTBA KOBAJICHTHON CBSA3H. DJIEKTPOHHBIC U
CTPYKTypHBbIE€ (hopmyibl BemiecTB. VloHHast cBsi3b U MeXxaHu3M e€ oOpa3oBaHus. CBolicTBa HOHOB. MeTamnueckas CBA3b.

[TpakTnueckoe 3ansatue. CocTaBneHUE SIEKTPOHHBIX U CTPYKTYPHBIX (OPMYJT BEIIECTB.

BanentHOCTH XUMUYECKUX AJIeMEHTOB. CTENEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB. BasieHTHbIe 25iekTpoHbl. BaneHTHOCTh. BasieHTHbIE
BO3MOKHOCTH aTOMOB. CTENE€Hb OKUCIIECHUSI.

[IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KilacChl HEOpraHndeckux Beuiects. Homenknarypa Heopranudeckux coequnenuil. Knaccugukanus
BEIIECTB: MPOCTHIE U CIOKHBIE, METAIIBI U HeMeTalutbl. Kitaccudukariys HeopraHu4eckix BeUIecTB, UX TeHeTHYecKast cBsi3b. HoMeHkaTypa,
KJ1accu(uKanusi OKCHI0B, KHCIIOT, COJIEH M1 OCHOBaHUM.

PaGota ¢ TpeHuPOBOYHBIMU TECTAMU IO TEME.
Paznen 2. Xumuueckas peakuus (14 gacos)

XuMuueckasi peakius. Y CJI0BUS U MPU3HAKU MPOTEKAHUSI XUMUUECKUX peakinii. Xumudeckue ypaBHeHHs. CoXpaHEHHEe MacChl BEIIECTB MPH
XUMUYECKUX PEAKITUSX.
duzndeckue U XuMuIeckue sipneHusi. CpaBHEHHE MPU3HAKOB GU3NYECKUX U XUMHUECKUX sIBIeHUN. Hamrcanue ypaBHeHHE XUMUYECKUX PEaKITHi,
pacctaHoBKa K03(GUIIUEHTOB. 3aKOH COXPAHEHHUST MACChI BEIIECTB.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Knaccudukanmst XuMUIeCcKuX peakiuii Mo pa3InIHbIM MTPU3HAKAM: YUCITY U COCTaBY UCXOJHBIX M MOJYyYEHHBIX BEIIECTB, N3MEHEHUIO
CTENEHEH OKUCIICHUSI XUMUYECKUX AJIEMEHTOB, MOTJIOMIEHUIO U BBIJCICHUIO YSHEPTUU.
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Paznuunbie knaccupuKauyu XUMUYECKUX PEAKIUHA, TPUMEPHI.
Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.

DIIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI M aHUOHBI. DIEKTPOJIMTHYECKAs JUCCOLMALIMS KUCTIOT, IIEJI0YEH U coJiel (CpeHuX ).
DIEKTPONUTHI U HEANEKTPOIUTHL. DIIEKTPOIUTHYECKAs! JUCCOLMAIIUSA B PACTBOPAx U paciuiaBax. Posib BOJbI B poLiecce 31eKTPOJIUTUYECKON
nucconmaiuu. Crenenp quccoruanuu. Koncranrta auccounanu. XUMHUYECKUE CBOMCTBA KUCIIOT, COJIEH M OCHOBAHM B CBETE TEOPUU
3NEKTPOJUTUYECKON AUCCOLMALINH.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakuuu nonHoro oOMeHa 1 ycinoBus ux ocyiecTBieHus. CocTaBieHHe MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN. YTpaKHEHHE Ha HAIIMCaHHE
ypaBHEHHH peakuuii HOHHOTO OOMEHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakni. OKHUCIHUTENb U BOCCTaHOBUTENb. [Ipouecchl okucnenus u BoccranoBiieHus. CocTaBlIeHHE
ypaBHeHuit OBP: meTox amekTpoHHOro 6ananca U METO[I MOTypeakuii (HOHHO-3JIEKTPOHHBIA METO).

Cocrasnenue ypaBuenuit OBP meTo0M 351eKTpoHHOTO 0anaHca ¥ METOAOM MONypeakuuid. YTpaKHEHHE Ha COCTABICHUE YPAaBHEHHUM OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA.

Pa3nen 3. DiieMeHTapHble OCHOBBI HeopraHudeckoi xumuu. [Ipencrasiienust 06 opranndyecknx BemecTax (18 gacon)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB U HEMETAIOB. XUMHUECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIJIOB IIEJIOYHBIX U
IEJIOYHO3EMEIbHBIX METAJIOB, aTIOMUHHUS, jkene3a. OO0mas xapakTepucTuka MetamioB. Pacnonoxkenue meramios B [lepuoguyeckoit cucreme J[. 1.
MeneneeBa, I3MEHEHHE UX CBOMCTB 10 IEPHOJAM U TpynnaM. IJIEKTPOXUMHUUECKUH Psi/i HANIPSKEHUS METAJUIOB. XMMUYECKHUE CBOKMCTBA METAJIJIOB.
XapakTepUCTUKH LIEIOYHBIX U HIEIOUHO3EMENIbHBIX METAJIOB, AIFOMUHUS, jKelle3a. XMMUYECKHE CBOMCTBA IMPOCTHIX BEILIECTB-HEMETAIIIOB:
BOJIOPO/1a, KMUCIIOPO/a, TaJIOTeHOB, Cepbl, a30Ta, pocdopa, yriepoaa, kpeMuus. O01ias XxapakTepuCTHKa HEMeTaIoB. Pacnonoxkenne MeTanioB B
[Iepnonnueckoii cucreme /[.11. MenaeneeBa, U3MEHEHHE UX CBOMCTB 110 MEpHUOAAM U rpynnam. XMMUYECKHE CBOMCTBA HEMETAIIIIOB. XapaKTEPUCTUKH
BOJIOpPO/1a, KMCIIOPO/ia, FaJIOTEHOB, CEpbI, a30Ta, pocdopa, yriepoaa, KpeMHUS U UX COSTUHEHUH.

XUMHYECKHE CBOMCTBA CIOXKHBIX BEMIECTB. XMMUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEpPHBIX, KUCIOTHBIX. HoMeHKaTypa,
KIaccupuKalus, XUMUYECKHUE CBOMCTBA U CIIOCOOBI MOTYYESHHS OKCHUIOB.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMuyeckue cBoricTBa ocHoBaHWi. HoMeHknaTypa, kiaccudukars, XUMHUECKHUe CBOMCTBA U CITOCOOBI OyYeHUsI OCHOBAHUI.

PaboTta ¢ TpeHHpPOBOYHBIMU TECTAMHU.
XuMuyeckue cBoiicTBa kucnot. HomeHnkmnarypa, kaaccudukaius, XaMU4ecKiue CBOMCTBA U CTIOCOOBI MOTYYEHUS KUCIIOT.
PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

Xumuueckue cBoiicTBa coneil (cpeanux). Homenknarypa, kinaccudukanus, XMMHUECKUE CBOMCTBA U CITOCOOBI MOJTyUEHUs COJIeH.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
B3aumocBsI3p  pa3auYHBIX KJIAaCCOB HEOPraHMYECKHUX BEIIECTB.
I'enernueckas cBs3b MEXAY KJacCaMHU HEOPTaHUYECKUX COECTUHEHHH.



IlepBoHayanbHble  cBeneHuss 00  opraHnyeckux BemiecTBax. CocTaB OpraHMYECKUX BeliecTB. [[puunHbl MHOr0OOpas3us OpraHndecKux
BeulectB. [IpeacraBnenue o pa3BEPHYTON U COKpALIEHHON CTPYKTYpHOU (popmysie opraHudeckux BeuiecTB. Pob opraHn4eckix BelecTB B IpUpoJIe U
KU3HU YEJIOBEKA.

VYT11eBo10pObI IPEEIbHBIE U HETIPEAEIbHbIEC: METaH, ITaH, 3THJICH, alleTUJIEH.

CocTaB 1 HOMEHKJIATYp YIJ€BOAOPOIOB psia MeTaHa. XMMHUECKHE CBOMCTBA MTPEIEIbHBIX YIIIEBOAOPOI0B (Ha npuMmepe merana). CocraB u
HOMEHKJIATYp HENPEIEIbHBIX YTIIEBOJIOPOAOB psijia 3TUIICHA, UX (pU3nUecKkue CBOMCTBAa. XMMUYECKUE CBOMCTBA HEMPEICIbHBIX YIIEBOIOPOAOB (Ha
IpuMepe 3TuiieHa). Peakuiny nonmMepusauy U BBICOKOMOJIEKYIISIPHBIE BEILIECTBA (TIOJIMMEPBI).

Kucnoponconepsxaiiue BemecTBa: CoUpThl (METaHOJ, 3TaHOJI, TIUIEPUH ), KApOOHOBBIE KHCIOTHI (YKCYCHas U creapuHoBas). [lonarue o
¢bynkunonanbHo# rpynme. CoctaB, HOMEHKIIATYpa, (PU3NYECKHE U XUMHUECKUE CBOIcTBa cliupToB. [IpencTaBieHre 0 MHOTOAaTOMHBIX CIIMPTax Ha
npumepe raunepuna. [lpeacrasnenue o kapOOHOBBIX KUCIOTaX U peakiuu dtepuduxarmn. Kapoonossie kucnoTsl. Ousndeckue 1 XUMUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTHI, €€ IPUMEHEHUE.

buonornyecku BaxkHble BelecTBa O€KH, XKUPHL, yriieBobl. [Tonarue o cnoxubix 3¢upax. XKupel. CoctaB MoeKy1 )KUPOB, UX pusnyeckue
CBOHWCTBa U mpuMeHeHne. bronornyeckast QyHKIMS KUPOB. YTIEBOJIBI, X COCTAB, (PU3MUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIC, IPUMEHEHUE U
Ouooruueckast pob.

Paznen 4. Metoabl MO3HAHHUSA BEIIECTB M XHMHYECKHX SIBJIEHH . DKCIepUMEHTAIbHbIE 0CHOBBLI XuMuHu (12 gacos)

[TpaBuina 6e3o0macHoil paboOThI B IKOJIBHOI abopatopuu. JlaboparopHas mocyaa u obopyaoBanue. Paznenenue cmeceil 1 OUMCTKA BELIECTB.
[IpuroroBnenue pactBopoB. OmnpeaeneHne xapakTepa cpebl pacTBOpa KUCIOT U MIEI0YeH C MOMOIIBI0 MHAUKATOPOB. KauecTBeHHBIE peakiiuy Ha
HOHBI B pacTBOpE (XJI0pUA-, Cyab(aT-, KapOOHAT-UOHBI, HOH AMMOHHUS).

[Tonyuenue razoo0pa3HbIx BemiecTB. KauecTBeHHbBIE peakiliy Ha ra3000pa3HbIe BenlecTBa (KUCIOPO/I, BOJIOPO/I, YIIIEKUCIBIN ra3, aMMHaK).
[TpoBenenue pacueToB Ha OCHOBE (POPMYT U ypaBHEHHMIA peakiuii. Pemenue 3aqay.

Breramcnenns MacCoOBOM JOIIM XUMHYECKOT'O DJIEMEHTA B BEIISCTBE.

Brrunciienuss MaccoBO# JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Brruucnenue xonryecTBa BEMIECTBA, MAaCChl UM 00beMa BEIIeCTBA 10 KOJUYECTBY BEIIECTBA, MAacCe WK 00bEMY OJTHOTO U3 PEareéHTOB UIIH

MPOAYKTOB PEAKIUU.

Paznen 5 Xumus u :ku3ub (6 4acoB)

[Tpo6GieMbl 0€301aCHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUYECKHUX PEAKIINI B TOBCEAHEBHON KU3HU. XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpeibl
U €ro MOCJEICTBHUS.

Paznen 6 3auerHbie 3ansaTus (6 yacos) Penienue 3a1au. AHaTU3 BBIMOJHEHHBIX PA0OT.
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YyeOHo-TeMaTH4YeCKHil IJIaH

Ne Tema 3ansaTus KouuvecTBO yacoB

n/n
Teopus IIpakTuKa

1 BeriectBo (12 yacoB) 6 6

2 Xumudeckas peaknus (14 yacos) 8 6

3 DneMeHTapHbIe OCHOBHI Heopranudeckoi xumud. [IpencraBienus 06 opranudeckux Bemiectpax (18 8 10

YacoB)

4 MeTo/1pl TO3HAHHUS BEIIECTB U XUMHUYCCKHX SIBJICHHUI. DKCIIEpPUMEHTAIbHbBIC OCHOBBI XUMUH (12 4acoB) 7 5

5 XuMUS 1 KU3Hb (6 4acoB) 6 -

6 3ayeTHble 3aHATHS (6 YacoB) 3 3




Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne KosnuyecTBo HUcnoab3oBanue o6opynoBanus « Touku pocray»
n/n Tema ypoka 4yacos
BemecTBo (12 yacoB)
Crpoenue atoma. [lepuoandeckuit 3aKoH u 4 DNEKTPOHHBIC TAOJUIIBI U TUTAKATHI
1-4 | [lepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
AN .Menneneena.
4 DJIEKTPOHHBIE TAOIUIIBI U TUTAKATHI
5-8 | Crpoenue BemecTBa. Knaccuukanus HeopraHm4ecKux
BEII[ECTB.
9-12 | CreneHb OKUCICHUs U BaJICHTHOCTD. Pewienne 3anad. 4 DNEKTPOHHBIC TAOJIUIIBI U TUTAKATHI
Xumunueckasn peakuus (14 yacos)
7 JlaTuuku 37eKTPONPOBOAHOCTH, TEMIIEPATYPHBIH, TaTUUK
13-19 | Knaccugukanus XuMHUECKUX peakLni. SIICKTPOITPOBOIMMOCTH
DJIEKTPOTUTHYECKAS TUCCOIHAIINS
7 Jatuuk pH, XxuMudeckue peakTuBbl, 1a00paTopHOE
20-26 | OxHCIUTELHO-BOCCTAHOBUTEIBHBIC peakiuu. PereHue 000pyI0oBaHueE.
3a/ad.
DJjieMeHTapHbIe 0CHOBBI Heopranuveckoii xumumn. [IpeacraBiaeHusi 00 oprannyeckux BemecTBax (18 yacos)
6 HabGops! XuMHUECKUX BEIIECTB, JIabopaTopHas Mocy/ia.
27-32 | XuMUYeCcKHe CBOWCTBA TPOCTHIX BEIIECTB METAJUIOB H
HEMETAIIJIOB.
6 XUMUYECKUE PEeaKTUBBI, MPOOUPKH, IeprKATENH,
33-38 | Xummnueckne CBOICTBA CIIOKHBIX BEIIECTB. criupToBka. Jlatauk pH.
6 Habop opranndeckux BeuecTs, 1abopaTopHoe
39-44 Knaccudukanust oprannuecknx  BemiecTB.  CBoHcTBa obopymoBaHue.

OpTraHU4YCCKUX BCIICCTB. Pemenune 3amad.




MeToabl MO3HAHUS BEIIECTB M XUMHYECKHX SIBJIEHHI. DKCIepUMeHTalbHbIe 0CHOBBI XuMuu (12 yacoB)

45-48 | [IpaBuia 6e3omacHON pabOTHI B HIKOJIBHOU JIa0OpaTOPHH. 4 JlabopaTopHoe obopynoBaHue, HarpeBaTelbHAsl TUIUTKA,
JlaboparopHas mocyna u obopynoBanue. PazneneHue JIaTYUK TEMIIEPATYPHI.
CMeCel U OYMCTKA BEUIECTB
49-52 | [IpuroroBiienne pacTBOpoB. KauecTBeHHbIE peaKIUH. 4 JlaTuuku TeMiieparypsbl, CIUPTOBKA, IPUOOP IS
["a3000pa3Hbie BelecTna. nosrydeHus ra3on. Jlaruuk pH.
53-56 | [IpoBenenue pacueToB Ha OCHOBE (POPMYI U YpaBHEHUH 4
peakuuii. Pemenue 3amay.
Xumus v ku3Hb (6 4acoB)
57-62 | XuMus v KU3Hb. 6 Hatuuk pH
63-68 | 3auerHble 3ansTHA (6 YacoB) 6
Bcero 68 yacoB
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MeToan4eckoe odecrnedyeHue 00pa3oBaTeILHON MPOrPaMMbI

Metoauueckue peKOMeHIaluu «AJITOPUTMBI PELICHUS PACUETHOM 3aauu IO XUMUM.

Metoanueckoe nocobue «IIpumepsl penieHns pacyeTHBIX 3a1a9».

JluakTudeckue mocoOust — TeCThI, IPAKTHUECKUE 3a/laHus, YIIPaAKHEHUS], 3a]Ja4uu.

MeTtoanyeckie peKOMEH/IAINH 110 PEIIEHUI0 PACUETHBIX 33]1a4 110 XHUMHUH.

VYueOnsriit Buneokypc. PC-DVD. «Xumus. Pemaem 3agaun.

XuMmus. 8 kiacc. neKTpoHHoe npusoxenue Kk yaeOuuky I.E. Pyasutuca, @.I'. ®enpamana /1CD/ (B koMIuiekTe ¢ yueOHUKOM)
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Te3aypyc

BOCCTAHOBMUTEIJIb - BemiecTBO, CIIOCOOHOE OT/IaBaTh AJIEKTPOHBI IPYTOMY BEIIECTBY (OKHCIUTEIIO).

3AKOH ABOI'AJIPO. PaBHble 00BbeMBI JTHOOBIX Ta30B (IIPU OJWHAKOBBIX TEMIIEpAType W JABJICHHH) COAEprKaT paBHOe 4uciio mojekyid. 1 MOJIb
M000T0 ra3a Mpu HOPMaIbHBIX YCIOBUSAX 3aHUMAET 00beM 22,4 1

AKOH COXPAHEHUSA MACCBHI. Macca BemiecTs, BCTYMAMOIIMX B XMMHYECKYIO PEaKIMIO0, paBHA MacCe BEIIECTB, OOPa3yIOIIMXCS B PE3yJIbTaTe
peaxkuuu.

3APAJ AJIPA - monoXUTENbHBIN 3aps]l aTOMHOTO $i/Ipa, PaBHBIM YUCIy MPOTOHOB B SJIp€ JAAHHOTO 3jieMeHTa. [IopsaKoBbId HOMEP XMMHUYECKOIO
anemenTa B Ilepuonnueckoni cucreme J1.1.MenneineeBa paBHseTCs 3apsAay siipa aToMa 3TOr0 3JIE€MEHTA.

MN30TOIIbI - aTomHBIC Pa3HOBUIHOCTH OJHOTO M TOTO K€ JIeMeHTa. M30Tombl coctoAT M3 atoMoB ¢ oauHakoBbIM 3APSIOM AJIPA (To ecTh ¢
OJIMHAKOBBIM YHCIIOM MPOTOHOB), HO C Pa3HBIMH OTHOCUTEIHHBIMH aTOMHBIMH MacCaMH (TO €CThb C Pa3HBIM YUCIOM HEUTPOHOB B sjpe). OueHb
MHOT'ME 3JIEMEHTHI B IPUPOAE HAXOAATCS B BUJIE CMECU U3 HECKOJIBKO U30TOIIOB.

NHT'UBUTOPHI - BemecTBa, 3aMeIsIONINE XUMUYECKHE PEAKIIUH.

KOHIEHTPALMS - oTHOCHTENBHOE KOTMYECTBO KaKOro-1100 BEIIECTBA B PACTBOPE.

OKUCJINTEIJIb - BeniecTBO, CIOCOOHOE OTHUMATH AJIEKTPOHBI y IPYTOro BEHIeCTBA (BOCCTAHOBUTEIS).

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

TMAPATALUA - cBsizpiBaHKE MOJIEKYIT (AaTOMOB, HOHOB BEIIIECTBA) C BOJIOM, HE COMTPOBOXKIAIOIIEECS PA3PYIICHHEM MOJIEKYJ BOIBI.

I'MJIPATEHI - coenunenus BemiecTBa ¢ BOJI0M, UMEIOIINE TOCTOSIHHBIN WIIM IEPEMEHHBIN COCTaB U 00pa3yrolIrecs B pe3ysbTaTe TuapaTaluu.
T'MAPOKCU-T'PVIIIIA - rpynma OH.

I"OPEHMUE - GbIcTpHIii IIpoliecc OKUCIEHUS BEIIECTBA, COMPOBOKAAIOIINICS BhIICTIEHUEM OOJIBIIOT0 KOJTUYECTBA TEIUIOTHI U, KaK MPaBUIIO, CBETA.
I'OMOT'EHHBIE PEAKIIUN - xumuueckue peakuuu, MpoTEKarolue B OAHOPOJHON ¢aze. OObIUHO ATO peakuuu Jubo B razoBoil daze (peakuuu
MEXIy razaMu), Tu00 B XKUIKOH (a3ze (peakiuu Mexay pacTBopaMiu). [ OMOT€HHBIE peakiliu MPOTEKAIOT BO BCeM 00beMe peakIIMOHHOTO COCyaa - B
stom ux npuHiunuagsHoe oraudre or [ETEPOI'EHHBIX peakumii.

I'PAMM-MOJIb. Cm. MOJISIPHAS MACCA.

JE®EKT MACCEHI - ymeHbleHHEe Macchl aTOMa 10 CPaBHEHHIO ¢ CYMMAapHOM Maccoill BCEX OTIENBbHO B3SITBIX COCTABISIOLIUX €r0 3JIEMEHTApHBIX
YacTull, 00yCIOBICHHOE YHEPTHUEH UX CBSI3U B aTOME.

JUCTUWJIJIALNA - To ke, uro [IEPEI'OHKA.

KATAJIM3ATOPHI - BemiecTBa, CIOCOOHBIE YCKOPSATh XUMHUYECKUE PEaKIUH, CAMH OCTABAsICh MPU 3TOM HEU3MEHHBIMH.

KATHOHDBI - nonoxuTensHO 3apsKEHHbIE HOHBI.

KBAHT - ompeneneHHoe konuyecTBO ("'mopuus’) SHEPruu, KOTOPOE CIOCOOHA OTAATh WM TMOTIIOTHTH (pu3Mdeckas cuctema (Hampumep, aToM) B
OJIHOM aKTe U3MEHEHHUs cocTosiHUA. KBaHT cBeTa - moplus CBETOBOW SHEPTHH - HA3bIBAETCS (POTOHOM.

KBAHTOBBIE UHCIJIA - onuchIBalOT COCTOSTHIE KOHKPETHOTO JIEKTPOHA B AJIEKTPOHHOM 00JIaKe aToMa:

- 'JTABHOE (n) - moka3biBaeT, Ha KakOM 3JI€KTPOHHOM YpOBHE, HAUMHas oT Onmxkaiiiero k aapy (1, 2, 3, ... ) HaXoAUTCS JaHHBIN 3JIEKTPOH;

- BCIIOMOI'ATEJIBHOE unu OPBUTAJIBHOE (1) - moka3siBaeT BuJ MOAypOBHS (S-IOAYPOBEHB, P-TIOYPOBEHB, d-TI0TlypOBEHb, f-1I0TypOBEHB);
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- MATHUTHOE (m) - yka3siBaeT KOHKPETHYIO OpOUTAIIB (S-OpOUTAIL, pX-OpOUTANb, PY-OPOUTAIE U T.11.);

- CIIMHOBOE (s) - moka3bIBaeT, Kakoe U3 ABYX BO3MOYKHBIX (pa3pelieHHBIX ) COCTOSHUM 3aHMMAET JICKTPOH Ha JaHHOW OpOUTaIH.

MACCOBAA J10JIAA PACTBOPEHHOI'O BEIIECTBA - cM. "koHueHTpamus'".

MACCOBOE YHCIJIO (A) - cymma uncia mpotoHoB (Z) u HerTpoHoB (N) B szipe aToMa Kakoro-iaunoo sinementa (A = Z + N).

METAJUIMYECKAS CBS3b - xumuueckasi CBsi3b B KpPHUCTAIIE MEXKIY IOJIOKUTEIBHO 3apsDKEHHBIMH MOHAMH METajula TOCPEICTBOM CBOOOIHO
nepeMerarnmxcs (1o BceMy o0beMy KpUCTalia) 3JEKTPOHOB C BHEIIHUX 000JI04€K aTOMOB MeTaJlja.

MOJIEKVYJIA - HauMmeHbIIas 4YacTHULA KaKOTO-TMOO BEIIECTBA, OIMPENENAIONIasi €ro XMMHUYECKHE CBOMCTBA M CIIOCOOHAs K CaMOCTOATEIbHOMY
CYIIECTBOBaHMIO. MOJIEKYJIBI COCTOSIT U3 aTOMOB.

MOJIEKVYJISIPHASL OPBUTAIJIb - snekTpoHHOE 00J1ako, oOpasyromieecss MpH CIUSHUM BHEIIHUX JJICKTPOHHBIX 000JI0YeK aTOMOB (ATOMHBIX
opOuTaseit) mpu 00pa3oBaHUU MEX/y HUMU XUMHUYECKON CBSI3U. MoJIeKyIIpHbIe OpOUTAIN 00pa3ytoTCs IPU CIUSHUM JIBYX UM HECKOJIbKUX ATOMHBIX
opOutaneii. Uncio MOJNEKYISpHBIX OpOWTaNei Bcerjia paBHO YHCIY B3aWMOJCHUCTBYIONIMX ATOMHBIX OpOWTalell. Bce BaJleHTHBIC AJICKTPOHBI
CBSI3bIBAIOIMXCS ATOMOB PACIIOIaraloTCsi HA BHOBb 00Pa30BaHHbIX MOJIEKYJISIPHBIX OPOUTAIIAX.

MOJIEKYJISIPHOCTD PEAKIIUN - uncno ucxoaHbIx 4acTull (HallpuMep MOJIEKYJI, HOHOB), OAHOBPEMEHHO B3aUMOAEHCTBYIOLIUX APYT C APYTOM B
OJTHOM 3JIEMEHTapHOM aKTe peakuuu. MOoJeKyIsIpHOCTh peakluu MoxeT cocTaBiaTh 1, 2 wim 3. COOTBETCTBEHHO Ppa3IMyaroT
MOHOMOJIEKYJIAPHBIE, BUMOJIEKVYJIAAPHBIE u TPUMOJIEKYJISIPHBIE peakuuu. MHorma (HO He Bcerna) MOJEKYJISPHOCTb pPEaKLUU
coBmnanaer ¢ [IOPAJKOM PEAKIINU.

MOJIb - xonmuyecTBO BeulecTBa, paBHoe 6,022.1023 cTpyKTYpHBIX €IMHUI[ JAHHOTO BELIECTBA: MOJEKYJ] (€CiM BEUIECTBO COCTOMT U3 MOJIEKYIN),
aTOMOB (€ClIM 3TO aTOMAapHOE BEIIECTBO), MOHOB (€CIU BEIECTBO SIBJISICTCS MOHHBIM coeauHeHueM). Yucmo 6,022.1023 Ha3bIBaeTCS MOCTOSHHOU
ABorazipo uiu yucioM ABorajipo.

MOJIAIPHASI MACCA - macca ogHOTO MOJsI BEIIECTBa B I'paMMaxX HAa3bIBaeTCS MOJSPHON Maccoil BeIlIecTBa WM TpaMM-MoJieM (pa3MepHOCTb
r/Monb). UncneHHoe BbIpakeHUE MOJISIPHOM Macchl (TpaMM-MOJIsl) B TpaMMax COBIAJAeT ¢ MOJIEKYJISPHBIM BECOM (MJIM aTOMHBIM, €CIIU BEIECTBO
COCTOUT M3 aTOMOB) B €IMHUIIAX a.€.M.

MOJISIPHOCTD (pacTBOpa) - KOHIIEHTpaIlUsS PacTBOpa, BEIpAKEHHAsI B MOJISIX PACTBOPEHHOTO BelecTBa Ha 1 mutp pactBopa. Ob6o3HavaeTcst OyKBOH
M. Hanpumep, 1M NaOH - sto pactBop NaOH ¢ koHnentpanueit 1 Mmoss/i.

OKCU/BI - cnoxxHble BelecTBa, COCTOSIIEE U3 aTOMOB JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX - KHUCIOPO/I.

OKCHUbI KUCJIOTHBIE - okcuabl, KOTOpbIE B3aUMOAEHCTBYIOT C OCHOBAaHUSIMH C 00pa30BaHUEM COJIM U BOJIBL.

OKCUbI OCHOBHBIE - okcupl, KOTOpbIE B3aUMOJEHCTBYIOT € KUCIOTaMU C 00pa30BaHUEM COJIU U BOJIBI.

OPBUTAUJIb - mpocTpaHCTBO OKOJIO s1/Ipa, B KOTOPOM MOKHO OOHApYKUTh 3JEKTPOH. 3a peeaMH 3TOr0 MPOCTPAHCTBA BEPOSITHOCTh BCTPETUTH
AJIEKTPOH JTIOCTaTOuHO Mana (MeHee 5%).

OPBUTAJIbBHAA TUATPAMMA - 1o ke, yto DJIEKTPOHHA S ®OPMVIJIA snemeHTa, HO 3alMCaHHas ¢ IOMOILBIO HAPUCOBAHHBIX OT PYKH
DJIEKTPOHHBIX AYEEK, BHYTpH KOTOPBIX 31€KTPOHBI H300pa)atoTCcsi BEPTUKAIBHBIMHU CTPEJIKAMH.

OCHOBAHUE - cinoxHOe BelecTBo, B KOTOPOM aToM (MJIM aTOMBI) MeTajlia cBsi3aHbl ¢ ruapokcu-rpynnamu (OH-rpynnamu). PactBoprumeie
OCHOBaHUS MOTYT paclajaThCsl B pacTBOpe ¢ 00pa3oBaHueM Iruapokcua-noHoB OH-. **OcHOBHbIE CBONCTBA BEIIECTB HE 003aTEIBHO
MCUEPIIBIBAIOTCS CIOCOOHOCTHIO JaBaTh B pacTBope noHbl OH-.
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OCHOBAHUE AM®OTEPHOE - crnoxxHoe BemiecTBo, CHOCOOHOE MPOSIBIATH KaK KUCIOTHBIE, TAK M OCHOBHBIE CBOWCTBA B 3aBHCHMOCTH OT
napTHepa 1o peakuuu. AMGoTepHOe OCHOBaHHE CIIOCOOHO OTJaBaTh Kak MOHBI Bojopoaa H+ B peakuusax ¢ 0ObIYHBIMU OCHOBaHUSIMH, TaK U
runpokcu-rpynmnsl OH- B peakiusix ¢ 00braHbIMU KucinoTamMu. Cm. Takxke "ampoTtepHocTs" U "amdoauTsr".

OTHOCHUTEJIbBHAA ATOMHAA MACCA - o6o3naudaercst cumBojioM Ar ("r" - ot anrmiickoro "relative" - OTHOCUTENBHBIN) - OTHOIIIEHUE MACCHI
aToMa k Macce 1/12 atoma yraepona-12 (cm. a.e.m.). B coBpeMeHHOI HaydHO TuTeparype Hapsy ¢ TEPMHUHOM "OTHOCUTEIbHAS aTOMHast macca'
ucrois3yroercs tepmua ATOMHBIN BEC (kak CHHOHHMBI).

ITEPET'OHKA - crioco6 o4rcTKH BEmecTB (Kak MPaBHIIO, KUIAKOCTEH) ITyTeM X UCIAPEHUS B OJTHOM COCY/JIEe M KOHJICHCAIINH ITAPOB B IPYT'OM COCY/IE.
[leperonkoit MOXHO pa3esATh )KUIKOCTH, €CIIU UX TEMIIEPATyphl KUIIEHUS OTIIMYAIOTCS.

IMPABUJIO I'VH/A. Ilpu 3acenennu opOuTaiiell ¢ OJMHAKOBOW dHEpruei (Hanpumep, natu d-opouraeii) 3IeKTPOHBI B TIEPBYIO OYepelb
paccensoTcs MOOJUHOYKE Ha BaKaHTHBIX ('mycThIX') OpOUTANSIX, TOCIIE Yero HAaYMHAETCS 3acelieHue OpOUTaell BTOPBIMU JIEKTPOHAMH.

[TPABWJIO OKTETA. ATOMBI 3JIEMEHTOB CTPEMATCS K HanboJiee yCTOMYMBOM AJIEKTPOHHOM KOH(purypanuu. Camasi pacipocTpaHeHHasi yCTOMYMBas
ANEKTPOHHAs KOH(PUTypaIus — ¢ 3aBEPIICHHON BHEIIHEH JIEKTPOHHON 000JI0UKON U3 8 3JIEKTPOHOB (C OKTETOM JIEKTPOHOB).

[MPUHIUAIT ITAVYJIA. (BAITIPET ITAYJIN). Hukakue qBa 3J€eKTPOHA B OJJHOM aTOME HE MOTYT XapaKTEePH30BaThCs OJMHAKOBBIM HAOOPOM BCEX
YeThIpeX KBAaHTOBBIX 4yKcen n, |, m u s.

I[MPOBAJI DJIEKTPOHA - To e, 4T0 "MpOCKOK 3JIeKTpoHa".

ITPOMOTOPHI - BemiectBa, camu o cede e spmnstomuecss KATAJIM3ATOPAMU nanHo# peakiivu, HO yCUIUBAIOLINE JIEHCTBUE OCHOBHOTO
karanu3aropa (cM. §1.6 BTopoit KHUTH).

I[TPOCKOK SJIEKTPOHA - orctymneHus oT o01iei 11t 00JbIIMHCTBA SJIEMEHTOB IIOCIIE0BATEIbHOCTH 3aMIOTHEHUS SJIEKTPOHHBIX 00oouek (1s, 2s,
2p, 3s, 3p, 4s, 3d u Tak ganee), CBsI3aHHBIE C TEM, YTO TH "HApYIICHUS PaBWI" 00ECIIEYMBAIOT ATOMaM HEKOTOPBIX JIEMEHTOB MEHBIIYIO SHEPTHUIO IO
CPaBHEHHUIO C 3aMOJIHEHHUEM JIEKTPOHHBIX 0005104eK "o mpaBuiam".

ITPOCTOE BEHIECTBO - BeniecTBo, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJIHOTO 3JIEMEHTA WJIM U3 MOJIEKYJ, TOCTPOCHHBIX U3 aTOMOB OJIHOTO
anemeHTa. [Ipumepsl: xxene3o0, KUCIOPO, alnMas, aprod, MeJib U T.1.

[TPOTOH - ycroitunBas anemMeHTapHast (T.€. Hepa3aeanmasi) 4acTUIa C JJIEMEHTapHBIM (T.€. HAUMEHBIIINM U3 BO3MOXKHBIX ) TTOJIOKUTEIHHBIM
AJIEKTPUUYECKUM 3apsaoM u Maccoit 1,67.10-27 kr (unu 1,00728 a.e.m.). IIpoToHBI BMecTe ¢ HEHTPOHAMU BXOJAT B COCTaB aTOMHBIX siziep. [lopsiakoBblii
HOMep XuMHueckoro snemenTa B [lepuoauueckoii cucteme /1.J11.MenneneeBa paBHseTCs UUCITY IPOTOHOB B SJJpe aTOMa ATOrO JIEMEHTA.

CMECH - BemiecTBoO, cocTOsIIIEE U3 MOJIEKYI UM aTOMOB JIBYX UM HECKOJBKUX BEIIECTB (HEBAXKHO - MPOCTHIX WJIM CIOXKHBIX). BemecTBa, u3
KOTOPBIX COCTOMT CMECh, MOT'YT OBbITh pa3zieieHsl. [I[puMepsl: BO3yX, MOpCKas BOJIa, CILJIaB ABYX METAJJIOB, pacTBOpP caxapa U T.J.

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

COJIN KUCIJIBIE - conu, KOTOpble HOMUMO HOHOB METAJJIa U KUCJTOTHOTO OCTaTKa COAEPKAT HOHBI BOJIOPO/A.

COJIM OCHOBHBIE - conu, koTOphle TOMUMO HOHOB METAJUIA U KUCJIOTHOTO OCTaTKa COAEpKaT rupoKcuiabHble rpynnsl (OH-rpynmsr).

THUITbl XUMUYECKUX PEAKLIMIA:

- COEJUHEHUWA - xorna nBa (wiu 6omee) BelecTBa-peareHTa COeUHSIIOTCS B 0JTHO, 00Jiee CIIOKHOE BEIIECTBO;

- PA3JIOXKEHUS - xorma ogHO CII0’KHOE MCXOTHOE BEIIECTBO pa3JiaraeTcs Ha JBa WM HECKOJIBKO 00JIee MPOCTHIX;
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- OBMEHA - korya peareHTsl 00OMEHHBAIOTCS MEKIY COOOH aTOMaMy WM IIETTBIMU COCTaBHBIMH YacTSMU CBOUX MOJICKYII.

- BAMEILEHUS - peakuun oOMeHa, B KOTOPBIX Y9acTBYET KaKoe-Ti00 MPOCTOE BEIIECTBO, 3aMENIAIONIee OJIUH U3 DJIEMEHTOB B CJI0)KHOM BEIIIECTBE;
- HEUTPAJIM3ALIVM - (BaxkHas pa3HOBUIHOCTh PEAKIMii 0OMEHa): peaKIii 0OMeHa MEXKTy KHCIOTOI N OCHOBAHHEM, B PE3Y/IbTAaTE KOTOPHIX
oOpa3yercs coJib U BOJIa;

- OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE - peakuyuu Bcex NepedrCIEeHHBIX BBILLIE TUIIOB, B KOTOPBIX POMCXOAUT U3MEHEHUE CTEIIEHU
OKHCJICHUS KaKUX-T100 aTOMOB B pEarupyouux MojIeKyax.

DJIEKTPOOTPULIATEJIBHOCTD - oTHOCHTENBHAS CTOCOOHOCTH ATOMHBIX SIJIEP MPUTITUBATH K C€0€ AIEKTPOHBI, 00Pa3yIOIINe XUMHYECKYIO CBSI3b.
XapakTepusyeT criocOOHOCTh aToMa K MOJISPU3ANH XUMHUUECKHUX CBSA3CH. DIEKTPOOTPUIIATEIbHOCTh PA3IUYHBIX AaTOMOB MOKHO OLIEHUTh
KOJIMYECTBEHHO - CM. Tabnuily B npuiiokeHun VII (Bxox Ha riaBHOI cTpaHuUIe).

DJIEMEHT - BemecTBO, cOCTOsIIEE U3 aTOMOB OJIHOTO BUJa (M3 aTOMOB C OJIMHAKOBBIM 3apsIoM sifipa). YacTo JIeMEHT COJIEPKUT B CBOEM COCTaBe
Heckosbko U30TOIIOB.

DJIEMEHTAPHAS STYEMKA KPUCTAIIIMYECKAast - MHOTOKPATHO MOBTOPSIOIIEECs B KPUCTAILIE COYETaHUE aTOMOB, MOJIEKYJT HJIK HOHOB. M300pa3uB
AJIEMEHTAPHYIO SYEHKY, Mbl TEM CaMbIM Kak Obl H300pakaeM BECh KPUCTAILJI, IOCKOJIbKY OH COCTOUT U3 TAKUX STUYEEK.

DJIEMEHTAPHBIE UACTHULIBI - cm. cybaToMHBIE YaCTUIIBI.
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