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IHACIIOPT ITPOI'PAMMBbI
10 XUMHH 14 8-9KkaaccoB

Tun nporpammsbl

[Tporpamma obmiero oopa3oBaHus

Craryc nporpamMMbl

Pabouas mporpamma yueOHOTO IpeMeTa

Ha3zBanue, aBTop 1 roj u31aHus
MIPEAMETHOM y4eOHOH TPOrpaMMbI
(mpuMepHOH, aBTOPCKOI1), HA OCHOBE
KOTOpO# pa3zpaborana Pabouas mporpamma;

ABTOpCKast mporpaMMa OCHOBHOTO 00IIIero
oOpasoBaHus IO XUMHUH, 8-9 Kiiacc,
O.C.l'abpuensn, C.A.Cnankos.

Hasnauenue nporpamMmsl

* - st oOyuarommxcsi oOpa3oBaTeinbHast
nporpamMma o0ecIieuBacT PeaTH3alii0 HX
mpaBa Ha UH()OPMALIHTO 00
o0pa3oBaTeNbHBIX yClIyraXx, mpaBa Ha
BBIOOp 0Opa3oBaTeIbHBIX YCIyT W TpaBa
HAa TapaHTHI0 KayecTBa IOJy4aeMbIX

yeayr;

* - I8 TEJaroruyeckux pabOTHHKOB
nporpamMMa ONpeAessieT IPUOPUTETH B
COZICP)KaHUM O0pa30BaHUsI MO XUMHH H
CrocoOCcTByeT UHTErpanuu u
KOODPIMHAINH AEATeLHOCTH o
peanu3anuu o0miero o0pa3oBaHus;

* - JuIa agMUHUCTpauuu  T. TyTaeB
mporpaMma SIBIISIETCS. OCHOBaHUEM st
OTpeNeNeHns  KadecTBa  pean3aluu
00111ero 0Opa3oBaHus 10 XUMHUH.

Kareropus o0y4aromuxcs

* yuamumecs Ilepmmnckon oo TMP

Cpoku 0CBOEHUS MPOTPAMMBI 2 roga
O0béM yueOHOrO BpeMEHU 136 4 (32 2 roga oOy4eHwsI)
®dopma 00yueHus OYHast




PexxuMm 3agaTuil 4 4y B HENEIIO:
24 B 8 Knacce,

2 4 B 9 KJtacce




1. HosicHUTeJbHAA 3aNIMCKA
Pabouas mporpamma yueOHOTO npeamera «XHUMUs» COCTaBIEHa HA YPOBEHb OCHOBHOIO 0011ero oopa3zoBanus (8-9 kiacc), paccunrana Ha

136 vacoB (4 daca B Heneno0)- 68 yacoB B 8 kiacce (2 yaca B Hezeno) U 68 yacoB B 9 kiacce (2 yaca B HEEIIO)

Pabouas mporpamMma COCTaBJICHA HA OCHOBE CIICAYIOIINX HOPMATHUBHO- ITPABOBLIX JOKYMCHTOB!

1.®enepanbHBIl TOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO 00IIero oOpa3oBaHUs, YTBEPXKACHHBIM MpPUKa30oM MHHHCTEpCTBA
obpaszoBanus U Hayku PD ot 17xekadbps 2010 r. Ne 1897 «O6 yrBepkaeHHH (enepaibHOro TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTAaHAAPTa
OCHOBHOT'0 00111er0 00pa3zoBaHusA»;

2. IlpumepHast ocHOBHas oOpa3oBaTejbHas IMporpaMMmMa OCHOBHOIO oOmiero obOpaszoBaHus (omoOpeHa perieHueM ¢enepaabHOro y4eOHO-
METOAMYECKOTO 00BbEeTMHEHUS 110 001eMy oOpa3oBanuto, mpotokoi oT 08.04.2015 Ne 1/15, B penakiun npotokona Ne 3/15 ot 28.10.2015).

3. Ilpukaz MunucrepctBa mpocBeuienusi Poccuiickoit ®enepammm ot 28 nmexadbps 2018r. Ne345 «O ¢denepanbHOM mepedyHe y4eOHUKOB,
PEKOMEHAYEMbIX K HCIOJIb30BAaHUIO IMPU peau3allMd UMEIOIIUX TOCYJapCTBEHHYIO aKKpeIUTalMI0 00pa3oBaTelbHBIX HNPOrpaMM HaydalbHOTO,
OCHOBHOT'O 0011IET0, CpeJHEero 0011ero 00pa3oBaHusm» (C U3BMEHEHUSMHU U JIOTIOJTHEHUSIMH).

4. Ilocranosnenue ['maBHoro rocynapcrseHHoro Bpada P® ot 29 nexabps 2010r. Nel89 «O6 yrepxaenun Canllun 2.4.2.2821-10 «CanurtapHo-
SNUAEMUOJIOTHYECKHE TpPeOOBaHUS K YCIOBUSAM M OpraHu3alud oO0ydeHHs: B 0OLIe00pa30BaTENbHBIX YUPEKIEHUSX» (C H3MEHEHUSIMU U

JOTIOJTHEHUSIMH )

5. IlocranoBnenue ['maBHOTO rocynapcrBeHHoro Bpada P® ot 29 nexabps 2010r. Nel89 «O6 yrBepknenuun Canllun 2.4.2.2821-10 «CanutapHo-
SMUAEMUOJIOTHYECKHE TpeOOBaHUS K YCIOBUSIM M OpraHu3aluu oO0ydeHHs B 0OLIe00pa30BaTENbHBIX YUPEKIEHUSX» (C H3MEHEHUSIMU U

JOTIOJTHEHUSIMH )

6. OcHoBHBIE 00pa3oBaTenbHbIe IPorpaMMbl PecypcHoro nienTpa u bazoBbIX yupexaeHuil, yTBepKAEHHbIE COOTBETCTBYIOLIUM 00pa3oM;

7. ABTOpCKas mporpaMma OCHOBHOTO o011iero oopazoBanus mmo xumuH, 8-9 kiacc, O.C.I'abpuensH;C.A.Ciankos uzg.: [Ipocsemenue; 2020r.



8. T'onoBoii kaneHpapHblii rpaduk.
JlanHasi mporpamMma SIBJISIETCS YacThI0 OCHOBHOUM 00pa30BaTENbHOW MPOTpaMMBl OCHOBHOTO OOIIETO0 OOpa30BaHUS , YTBEPKIAEHHOW MPHUKA30M
JTUPEKTOpA .

[TporpaMMa peaau3yeTcst ¢ UCIOJIb30BAHUEM CIICIYIOIIETO YUeOHOTr0-MeTOIHIECKOr0o KOMILIEKTA:
INabpuensu O.C., CnagkoB C.A. Xumus. 8 knacc. YueOHuK 115 odieodpazoBarenbubix yupexaeHuii. @I'OC. — M.: [Ipocsemenue, 2021.
I'a6puensn O.C., CnankoB C.A. Xumus. 9 knace. YueOnuk s oo6meo0pazoBatenbHbix yupexxaenuid. ®I'OC. — M.: IIpocsemienue, 2021.

PaGouas nporpamma paspadoraHa Ha OCHOBe ABTOPCKOM NMporpaMmmbl 0e3 u3MeHeHH .

B cootBerctBun ¢ IlonmokeHneM O TEKylleM KOHTPOJE YCIEBAEMOCTH, CECCHUOHHBIX MCHBITAHUSX W IPOMEXKYTOYHOM arTecTaluu
oOyuaromuxcs 8-9 KJacCoB U C LENIBbI0O KOHTPOJI YPOBHSI (paKTHUECKOTO OCBOEHHUS MPOrpaMMbl TEKYILIEro roja oOydeHHs JaHHOW paloueil
IIPOrpaMMOI MPEyCMOTPEHbI UCTIBITAHUSI MPOMEKYTOYHOM aTTecTauuu B pamkax 2 yerBeptu(l-2 Hemens nexadps) u 4 yerBeptu (1-2 Henmens
Masi) B clefyromux Gopmax:

Kirace 2 yeTBepTh 4 yeTBepTH
8 kJacc KonTponbhas padora KonTponbhas padota
9 kiacc KonrtponsHas pabora KonrponsHas padora

[IpomexxyTouHasi arTecTanus B COOTBETCTBUU C [lOJOKEHMEM O TEKYIIEM KOHTPOJIE YCIEBA€MOCTH, CECCHOHHBIX HCHBITAHUSIX H
MIPOMEXKYTOUHOM aTTecTanuu o0yyaronuxcsa §-9 KiaccoB MPOBOIUTCS C IENbI0 YCTAHOBIEHUS YPOBHS JIOCTHIKEHUS TUIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHHS yU4eOHOTO MPEeAMETa, OTMETKA 33 MPOMEKYTOUHYIO aTTECTAINIO MPECTaBIseT COO0N MHTErPUPOBAHHBIN 3aUéT, BRIBOAUTCS KaK CPEIHEE
apudmeTnyeckoe M3 OTMETOK 3a TONYroAuss U OTMETOK 3a CECCHOHHBIE WCIBITaHWs (MPU UX HAJWMYWK) B COOTBETCTBHHM C MpaBUJIAMU
MaTEeMaTHYeCKOTr0 OKPYTJIEHUS /10 1IeJIOT0 Yncia.

Iein kypcea:
. Dopmuposanue y yqamuxcs LEIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
. Pazeumue mO3HABATEIbHBIX WHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH Yydaluxcsi B TMpOIECCe H3yueHUs

XMMHUYECKOH Haykh W e€ BKJIaJa B COBPEMEHHBIH HAy4HO - TEXHHYECKUH Iporpecc; (pOpMHUpPOBaHUE BaKHEHIINX JIOTHYECKUX OIepaluit
MBILUIEHUS (aHAJIU3, CUHTE3, 0000IIeHNe, KOHKPETU3alus, CpaBHEHHE U JIp.) B MPOIecCe MO3HAHUS CUCTEMbI BaKHEHIIUX MOHATUH, 3aKOHOB U



Teopnﬁ 0 COCTaBE, CTPOCHHHU, CBOMCTBAX U MPUMCHCHUHN XUMHUYCCKUX BCIICCTB.

. Bocnumanue y06exIEHHOCTH B TOM, YTO MPHUMEHEHHE MOJYYCHHBIX 3HAHUA M YMEHHH MO XUMHH SBISETCS OOBEKTHBHOMN
HEOOXOIMMOCTBIO JIsl 6€30macHON pabOTHI C BEIIECTBAMU M MaTepHallaMy B OBITY U Ha MPOU3BOJICTBE.

. Ilpoexmuposanue u peanuzayusa BHITYCKHHUKAMU OCHOBHOM IIKOJIBI JIMYHOM 0Opa30OBaTENbHON TPAeKTOPUU: BBIOOP Mpoduiis
00y4YeHHs B CTapIIeH IKOJIE WIK TPOPEeCcCHOHATBHOTO 00Pa30BaTEIBLHOIO YUPEKICHHS.

. Osnadenue Knwuesvimu KoOMnemeHyuAmMu: Y4eOHO-TIO3HABATEIBHBIMU, HH(POPMAIMOHHBIMH, 1I€HHOCTHO-CMBICIOBBIMH,
KOMMYHHKATHBHBIMHU.

HJ'IH JOCTHIKEHUS STHX LIejeil B KypCC XUMHU Ha CTYIICHU OCHOBHOI'O O6H.I€FO O6paSOBaHI/I$I peuIaroTCA CJICAYIOINE 3adaum:

v

v

(bopMupYyIOTCS 3HAHUSI OCHOB XHMHYECKOW HAyKH — OCHOBHBIX (DaKTOB, TOHSITUH, XUMHYECKHX 3aKOHOB M TEOPHH, BBIPAKEHHBIX
MOCPEACTBOM XUMHUYECKOTO SI3bIKa;

Pa3BHBAIOTCS YMEHHSI HAOIIOIATh U OOBSACHAIOT XUMHUYECKUE SIBIICHUS, IPOUCXO/ISIIIE B TIPUPOJIE, TaOOPATOPHBIX YCIOBUSX, B OBITY M Ha
MIPOU3BOJICTBE;

IpUOOpPETAIOTCS CHELMAIbHBIE YMEHMSI W HaBBIKM 10 O€30IIaCHOMY OOpAaILEHHI0 C XUMHYECKHMMM BELECTBAMH, MaTepuajaMu U
IpoleccamMy;

dbopmMupyeTcs TYMaHUCTHYECKOE OTHOIICHHE K XHMHU Kak MpPOM3BOIUTEIHHON cHie OOImecTBa, ¢ MOMOIIBI0 KOTOPOM pemaroTcs
rJ100aJIbHBIE TPOOJIEMBI UEIIOBEUECTBA;

OCYILECTBISAETCA MHTETPALIUS XUMUYECKOM KApTUHBI MUpPA B €IMHYIO HAYYHYIO KapTUHY.

I1. [InanupyemMble pe3yJibTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa

[To 3aBepieHUIO Kypca XHMHH Ha 3TaHE OCHOBHOTO 00IIeTr0 00pa30BaHus BBITYCKHUKH OCHOBHOM IITKOJIBI TOJKHBI OBJIAIETh CIEAYIONTUMU
pe3ynbTaTamu:

|. Jluunocmuvie pezyromamoi:

1) ocosnanue cBoeii STHUYECKO} MPUHAIEKHOCTH, 3HAHAE HCTOPUM XUMMH U BKJIala POCCUHCKOM XMMHYECKOH HAYKH B MHPOBYIO XUMHIO;

2) (j)opmupoeaHue OTBETCTBCHHOI'O OTHOIICHUS K ITO3HAHHUIO XUMHH, TOTOBHOCTH U CIIOCOOHOCTH o6y11a101111/1x051 K CaMOpPa3BUTHUIO U

CaMOO6paBOBaHI/IIO Ha OCHOBC U3YUYCHHBIX (I)aKTOB, 3aKOHOB 1 Teopnﬁ XHUMHHU,; OCO3HAHHOT'O BBI60pa H TIOCTPOCHUC HH,[[PIBPII[Y&JIBHOIZ



00pa3oBaTeNbHON TPACKTOPHH;

3)  @opmuposarie NENOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOI YaCThIO KOTOPOM ABJIAETCS XMMUYECKas KapTHHA MUPa;
4) oenadenue cCOBPEMEHHBIM SA3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOM IPAKTUKHU, B TOM YHCIIE M XUMHIECKHM;
5) oceoenue counanbHBIX HOPM, TIPABHUJI TIOBEACHHUS, POJIEH U POPM COLMAIBHOMN KU3HU B COLMYME, PUPOJIE U YACTHOMN KM3HU HA OCHOBE
IKOJIOTMYECKOM KyJIbTYpPhI U O€30IIaCHOTO 00OpAIlCHHS C BEIECTBAMU M MaTepHUAIaMH;

6) @opmuposanue KOMMYHNKATUBHON KOMIIETEHTHOCTH B OOIEHNM CO CBEPCTHHKAMH M B3POCIIBIMH B IIPOILIECCE 0OPA30BATENBHOM,
OOILECTBEHHO IMOJIC3HOM, y4eOHO-HCCIICI0BATEIBCKOM, TBOPYECKOM U IPYTUX BHIOB ACATEIBHOCTH, CBA3aHHBIX C XMMHUCH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOr0 0OYYEHHUS, TOCTAHOBKA ¥ (POPMYIUPOBAHHUE IS Ce0S HOBBIX 3a/1a4;
2) naanupoeanue myTeil JOCTHKEHHS KETAEMOT0 Pe3yabTaTa 00ydeHUs XMMUK KaK TEOPETHIECKOT0, TAK U SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBoux NeiCTBUIl ¢ ITTAHUPYEMBIMH PE3YJILTATAMM, OCYlUeCmEleHIe KOHTPOIsS CBOel IeATeIbHOCTH B IIPOLECCE JOCTUKEHHUS
pe3ynbTata, onpedenenue Crioco00B AeHCTBUI NPH BBHITOJHEHUH JJa00PATOPHBIX ¥ MPAKTHYECKUX PAOOT B COOTBETCTBUM C IPABUIIAMYU TEXHUKH
0€30I1acHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(OPMAIIUH, TIOTYIEHUE U aHAIN3 €€, CO3/aHIe NH(POPMAIMOHHOTO TIPOLYKTA M €T0 MPE3EHTAIINS;
5) ucnonvsoearue OCHOBHBIX MHTEILIEKTYATbHBIX OTIEPAIIMIA: AHAIM3a M CHHTE3a, CPABHEHHUS M CHCTEMATH3aliK, 000OIIEHHS U KOHKPETU3AlliH,
6blA6eHUe TIPUIMHHO-CIENCTBEHHBIX CBA3€EH U nocmpoeHnye TOTHIECKOTO PACCYKAEHUS U yMO3aKIIIOUeHUs (MHIyKTHBHOTO, I€AyKTHBHOIO U MO
AHAJIOTUM) HA MaTepUaJe eCTECTBEHHO-HAYYHOTO COAEPKAHMS;
6) ymenue co3naroT, IPUMEHSATH U NPEOOPA3OBLIBATH 3HAKM U CUMBOJIBI, MOJIGJIM M CXEMBI [T pellleHHs yueOHbIX M HO3HABATENbHBIX 3aa4;
7) ¢opmuposanue n pazeumue 3K0I0THYECKOTO MBIILICHUS, yMEHHE IIPUMEHATH €r0 B II03HABATEIbHOM, KOMMYHUKATHBHOM, COLMAIbHOM
NPAKTUKE M IPOPECCUOHANBLHON OPUEHTAIINH];

8) zemnepuposanue wneit u onpenenenue cpeicTB, HEOOXOIUMBIX ISl HX peaH3allkH.

H1. Ilpeomemnvie pesynomamer:

BbInyCKHUK HAy4YUTCS:
®  XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUA: HAOJIOJEHUE, N3MEPEHUE, SKCTIEPUMEHT;

e OIIMCHIBAaThH CBOMCTBA TBép}IBIX, KHUAKUX, Fa?>006pa3HI)IX BCIICCTB, BBIACIIAA UX CYIIICCTBCHHBIC ITPHU3HAKU;



PaCKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHSATHH «aTOM», «MOJICKYIIay, «XMMHUYECKHUH AIEMEHT»,  «IIPOCTOE BEIIECTBOY,
«CIJIO’KHOE BELIECTBOY, «BATEHTHOCTBY, «XUMHUECKAsl PEAKIHS», UCTIONb3Ys 3HAKOBYIO CUCTEMY XUMHH;

PacKphIBaTh CMBICI 3aKOHOB COXPaHEHHSI MAaCChI BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOU TEOPHH;
pa3nuyaTth XUMUYECKHE U (PU3HUECKUE SIBIICHHUS;

Ha3bIBAaTh XUMHUYECKHE DJICMEHTHI,

OIPEAEISATH COCTAB BEIIECTB 0 UX (popMynam;

OTIPEIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX;

OIPEAETSTH THIl XUMUYECKUX PEaAKIIHIA;

Ha3bIBaTh NPU3HAKH U YCIIOBHUS MPOTEKAHUS XUMUIECKUX PEAKIIHIA;

BBISIBIISITH TIPU3HAKH, CBUJIETEIBCTBYIOIINE O TPOTEKAHUN XUMUYECKOH PEaKIMK MPU BBIOJHEHHH XUMUYECKOTO OIBITA;
COCTaBJIATH GOPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTaBJIATh YPaBHCHHSI XUMHUYECKHUX PEAKLIUii;

co0IoaTh MpaBuia 0€30MacHoON padOThI IPU MPOBEICHUH OTIBITOB;

10JIb30BaThCs 1a00PaTOPHBIM 000PYJOBAHUEM U NIOCYAOM;

BBIYUCIIATH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIISATH MACCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTA 10 (OPMYJIie COeMHEHUS;

BBIUUCIISATH KOJMYECTBO, 00BEM HITM MAacCy BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce peareHTOB WIIH MPOAYKTOB PEAKIINH;
XapaKTepu30BaTh (PU3MYECKHE U XUMHUECKUE CBOMCTBA MIPOCTHIX BEIMIECTB: KUCIOPO/Ia M BOJIOPO/IA;

NoJIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BEMIECTBA: KUCIOPOI, BOAOPO;

pacKpbIBaTh CMBICI 3aKOHA ABOTAIPO;

PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EKT peakuu», «MOJSPHBIA 00BeM»;

XapakTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

PacCKpBIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

IIPUTOTOBIISATH PACTBOPHI C ONPEIEeNEHHON MacCCOBOM JI0J1el PaCTBOPEHHOTO BEIIECTBA;

Ha3bIBATh COSAMHEHUS M3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

XapaKTECpPU3oBaTh q)HBI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTraHNUYCCKUX BECIICCTB: OKCUJI0B, KUCIIOT, OCHOBaHHfI,



COJICH;

OIpEeNIeJIATh IPUHA/IEKHOCTh BELLIECTB K ONPEIEICHHOMY KJIACCy COSAMHEHUN;

COCTaBIISATH (POPMYJIBI HEOPTAHUUECKUX COCTUHEHUN H3yYEHHBIX KIaCCOB;

IIPOBOAUTDH OIBITHL, OATBEPKAAIOIINE XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIAaCCOB HEOPIAHUUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U I1EI0Y€el 10 U3MEHEHUIO OKPACKU UHIUKATOPA;

XapaKTepu30BaTh B3aUMOCBA3b MEXK]y KJIACCAMU HEOPraHUYECKUX COEAMHEHMUI;

packpsiBaTh cMbici [lepuonnueckoro 3akona . . MenneneeBa;

OOBSICHATh (PU3MUECKUIT CMBICIT aTOMHOTO (IIOPSIIKOBOT0) HOMEPa XMMUYECKOI'0 3JIEMEHTa, HOMEPOB I'PYIIIBI U MEPHOa B IEPUOIUIECKOI
cucreme J[. 1. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJieax MajblX NEPUOI0B U INIaBHBIX MOJIPYII;
XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/Ia A0 KaJblUsl) HA OCHOBE UX IOJIOKEHUS B neproguueckoi cucreme /1. U.
MenieneeBa 1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IepBbIX 20 311eMeHTOB nepuoanyeckoil cucreMsl /1. 1. Menneneesa;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKASI CBS3bY», <QIEKTPOOTPULATENILHOCTbY;

XapaKTepu30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIIMUECKON PELIETKH;

OTIpeIEeTIATh BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCTUHEHUSX;

n300paXxkaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

PacKpbIBaTh CMBICI MIOHATUN «HOH», «KATHOH», «QHUOHY, «QJIEKTPOJIUTBD), «HEIEKTPOJIUTHDY, «AIEKTPOJIUTHYECKAS JUCCOLUALIV,
«OKUCIIUTENbY», «CTENEHb OKUCIICHUN», KBOCCTAHOBUTEIbY, «OKHCIEHUEY, «BOCCTAHOBIICHUEY;

OIIPEAEIATD CTENEHb OKUCIIEHNS aTOMa JJIEMEHTA B COEIMHEHUH;

PacKpbIBaTh CMBICT TEOPHUH SIEKTPOIUTUYECKON JTUCCOLMAIINY;

COCTABJISITh YPAaBHEHHUSI SJIEKTPOJMTHYECKON TUCCOLMALINN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIIHOCTb IPOIIecca SIEKTPOTUTHUECKON JUCCOLMAIIMH U PEAKLIUH HOHHOTO OOMEHa;

COCTaBIISATH TIOJIHBIE M COKPALIEHHbIE HOHHBIE YPaBHEHUs peakluii oOOMeHa;

OTIpeIEIIATH BO3MOKHOCTh NMPOTEKAHUSI peakliiii HOHHOTO OOMEHa;

MIPUBOJUTDL PEAKLNHU, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB;

OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEIID;

COCTAaBJISITh YPAaBHCHUA OKUCIIUTEIIBHO ~-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;



e Ha3bIBaTh (HAKTOPBI, BIUAIONINE HA CKOPOCTh XMMHUYECKOM peakluu;
e iaccu(UIUPOBATh XMUMHUYECKUE PEAKIIMH 10 PA3TUIHBIM MPU3HAKAM;
® XapaKTepU30BaTh B3aMMOCBS3b MEXKJYy COCTABOM, CTPOCHHUEM M CBOMCTBAMU HEMETAJLIOB;
® [IPOBOJUTH OMBITHI [0 MOJTYYCHHUIO, COOMPAHUIO U U3YYECHUIO XUMUYECKUX CBOWCTB ra3000pa3HbIX BELIECTB: YIVIEKHCIOTO ra3a, aMMHaKa;
® pacroO3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIIEKUCIIBINA T'a3 K aMMHUAK;
®  XapaKTepU30BaTh B3aMMOCBS3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMU METAJIOB;
e Ha3bIBaTh OPraHMYECKHE BEIIECTBA M0 UX (opMylie: MeTaH, 3TaH, STUJICH, METaHOJ, TAHOJ, INIMIIEPHH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CTE€aPUHOBAsI KMCIIOTA, OJIEMHOBAs KUCJIOTA, TIII0KO03a;
® OICHUBATh BIMSHUE XUMHUYECKOTO 3arps3HEHHs OKPYKAIOIEH cpe/ibl Ha OpraHUu3M YellOBEKa;
® TPaMOTHO OOpAaIATHCA C BEIIECTBAMH B TTOBCEHEBHOM JKU3HU;
®  OMNpeAeNSITh BO3MOXKHOCTh MPOTEKAHUSI PEaKIIUil HEKOTOPBIX MPEACTAaBUTEICH OPraHMYECKUX BEIIECTB C KUCIOPOJAOM, BOJAOPOIOM,
MeTaJUIaMH, OCHOBAaHUSMHU, TaJIOT€HAMH.
BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCH:
*  8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX C8OUCEAX 6eUjeCNg Ha OCHOBe UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyuul, 0 Xxapakxmepe u npoo0yKmax pasiudHblx XUMU4eCKUx peakyutl;
* Xapakxmepuzoeams Gewecmea no cocmagy, CmpoeHuio U C80UCMBEAaM, YCMAHABIUBAIOM NPUYUHHO-CTIEOCHBEHHbBLE CES3U MEHCOY
OAHHBIMU XAPAKMEPUCMUKAMU eujecmea;
* cocmaensimeb MOJEKYIAPHbLE U NOTHbIE UOHHbIE YPABHEHUs. NO COKPAUJEHHBIM UOHHBIM YPAGHEHUSIM,
*  NPOCHO3UPOBAMb CNOCOOHOCMb 8eU|eCmed NPOAEIAMb OKUCIUMENbHbLE UTU 60CCIMAHOBUMENbHbIE CEOUICMEA C YUEmOM CmeneHell
OKUCTIeHUs JIeMEeHMO08, 8X00AUUX 8 €20 COCAB;
* cocmaensams YpagHeHUs peakyuti, Coomeemcmasyouux nociedo8amelbHOCMU NPespaujeHuli HeOp2aHU4ecKux 6euecmes pasiuiHblx
Kaaccos,
* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O Pe3yIbMamax 6030eUCmsusl pasiuuHbIX (pakmopos Ha UsMeHeHue CKopocmu
XUMUYECKOU peakyuu,
* UCNONBL308aMb NPUOOPEMEHHbLE 3HAHUSA 0I5 IKOIOSULECKU 2PAMOMHO20 NOBEOEHUs 8 OKPYHcarowell cpeoe;
* UCNONBL308aMb NPUOOPEMEHHBLE KIIOYe8ble KOMNEeMEeHYUU NPU 8bINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008aMeNbCKUX 3a0ay No
U3YYEHUIO CBOUCMB, CHOCOD08 NONYUEeHUS U PACNO3HABAHUS e eCME;

*  00BEeKMUBHO oyerHueanlsb qubopmauuio 0 seulecmedx U XuMudeckKux npoyeccax,
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*  Kpumuuecku OmHOCUMbCA K NCe80OHAYYHOU UHGDOpMayuL, HeO0OPOCOBECMHOU peKllame 8 CPeOCMEax Macco8ou uHgopmayuu,
* 0CO3HaABaMb 3HAYUEHUE MeOPeMU4ecKUX 3HaHULL N0 XUMUU OJi NPAKMUYECKOU 0esmelbHOCIU Yelo8eKd,

* co30aiom Mooenu u cxemul 0isl peueHus: y4eOHbIX U NOZHABAMENbHBIX 3a0aU, NOHUMAMb He0OX0OUMOCMb COONI0OeHUS NPEONUCAHUL,
npeonazaemvix 8 UHCMPYKYUSIX N0 UCNONIb308AHUIO JIeKAPCME, CPeOCms OblMOoGoU XUMUU U Op
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I11. Conep:xanmne nporpaMmmsl
Xumus 8 kiace
(68 wacos, 2 yaca B HeeJI10)

HavajabHble NOHATHA M 3aKOHbI XUMHH

Tena u BemecTBa. CBolicTBa BellecTB. JTaloOHHbIE (U3HUECKHUE CBOMCTBA BeulecTB. MaTepuanbl U MaTepuaioBeneHue. Poiab xumuu B
YKU3HH COBpEMEHHOTr0 0o01ecTBa. OTHOIIEHUE O0IIECTBAa K XUMHH: XeMOpUIus 1 XxemodoOous.

Metonst u3ydyenust xumuu. HaGmogenue. JxkciepumenT. MoaenupoBanue. Mojienan MatepralibHble U 3HAKOBBIE I CUMBOJIBHBIE.

["a3p1. XKunkoctu. TBEpable BemiecTBa. B3anmmHble mepexopl MEXIY arperaTHbIMU COCTOSIHHSIMHM BEILIECTBA: BO3TOHKA (CyOiaumarus) u
necyOiuManus, KOHASHCalus U UCTIapeHe, KpUCTAIIIN3alus U IJIaBJICHHE.

Owusnueckue sBieHUs. YncThie BemiecTBa U cMecH. | OMOTeHHBIe W TreTeporeHHbsie cMecu. CMecu Ta3o00pasHble, KHUJIKHE W TBEpIBIC.
CrocoObl  pa3zieneHusi cMeceill: MeperoHka, WM JUCTWUISALUS, OTCTauBaHue, (UIBTPOBAHUE, KPUCTAIIM3AaLUs WM BbIIApUBAHUE.
Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1aOOpaTOPHON MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHUYECKUE 3JIEMEHThl. ATOMBI U MoJIeKyJbl. [IpocThle M clnokHble BeniecTBa. AJIOTPONHsS Ha Ipumepe Kuciiopoga. OCHOBHbIE
II0JIOKEHHSL aTOMHO - MOJIEKYJISIpHOTO yueHUs. MoHbl. BeniecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CUMBOJIbI) XMMHUYECKHX 371eMeHTOB. VH(popmanus, KOTOPYHO HECYT 3HAaKM XMMHUYECKMX 3JIEMEHTOB. DTHUMOJIOTHs Ha3BaHHM
HEKOTOPbIX XMMHUYECKMX »dJIeMeHTOB. llepuoguueckas Tabnuua xumudeckux osinemeHtoB Jl. M. MenzaeneeBa: KOpPOTKOMEPUOIHBIN U
JUTMHHOTIEPUOAHBIN BapuaHThl. [leproas! u rpynmnsl. [ maBHas U moGoyHas moArpymnmnsl, uiu A- u b-rpynmnsl. OTHOCHTENbHAS aTOMHAS Macca.

Xumnueckue popmynsl. Maaekcsl 1 koapdunnentel. OTHOCUTENbHAS MOJIEKYJISIpHas Macca. MaccoBasi 0Jisi XUMHUYECKOTO 3JIEMEHTa B
coequHeHnu. MHdopmaiiys, KOTopyro HeCyT XUMU4ecKre GopmyIibl.

Banentnocts. CtpykTypHBIE (QOpMYNBI. XUMHUYECKHE JJIEMEHTHI C TOCTOSIHHOM M TIEPEeMEHHOW BaJeHTHOCTHIO. BbIBOA (hopMyIbI
COEMHEHMS 0 BajleHTHOCTH. OnpesiesieHne BaleHTHOCTH XMMHUECKOIo 3JIeMeHTa o Gopmyie BemecTBa. CocTaBlieHne Ha3BaHUM COeTMHEHUH,
COCTOSIIIIMX U3 ABYX XUMHUYECKHX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BELIECTB.

XUMHYECKHE peaklMU. PeareHTel U NpoAyKThl peakuuu. [Ipu3sHakM XMMHUYECKHX peakUui. YCIOBHsI UX NMPOTEKaHWS U NPEKpALICHUS.
Peakuuu ropenus. DK30TEpMUYECKUE U SHAOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHsI MacChl BEUIECTB. XUMHUecKue ypaBHeHUs. CocTaBieHHE XMMHUYECKMX ypaBHeHUH. MHQopmaius, KOoTopyro HECET
XUMHUYECKOE YPABHEHHE.

Krnaccudukanys XuMu4eckix peakiuii Mo COCTaBy M YUCIy PEareHTOB U MPOIYKTOB. TUIBI XUMUYECKUX peakuui. Peakunu coennHenus,
paszioxkeHus, 3ameleHns u oomena. Karanuzaropsl u karamus.
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JdemMoHcTpauuu

Komnekuus MatepuanoB U U3EIUNA U3 HUX.

Mogenu, ncnosab3yeMble Ha ypokax (pU3HMKH, OMOJIOTUH U reorpaduu.

OOBEMHBIE U IAPOCTEPAKHEBBIE MOJIEIH HEKOTOPBIX XUMUYECKUX BELIECTB.

Monenu KpUCTaNIn4eCKUX PEIIETOK.

Cobupanue npubdopa A MoJIyuyeHus ra3a v MpoBepKa ero Ha FrepMETUYHOCTb.
Bosronka cyxoro npaa, iiofja nian HapTaauHa.

ArperaTHbl€ COCTOSIHHSI BOJBI.

Pa3nenenue 1ByX HeCMEMMBAIOIIMXCS )KUIKOCTEHN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
Juctunnsatop u ero padora.

VYcranoBka i1 puiabTpoBaHus U €€ paboTa.

YcTraHoBKa /17151 BeITapuBaHUs U €€ padoTa.

Komnekuust ObITOBBIX TPUOOPOB /17151 GUIBTPOBAHUSI BO31yXa.

Pa3nenenue kpacsuiero BemiecTBa gomMacTepa ¢ IOMOIIbI0 OyMakHOM XpoMaTorpaduu.
Monenu amnoTponHbIX MOAU(GUKALIUN YIIIepoia U CEpH.

[Tonyuenue o30Ha.

Hoprpets 1. 5. Bepriemmyca u JI. . Menzeneesa.

KopoTkoneproaHblil 1 JIMHHONEPUOAHBIN BapuaHTsl [lepuonnueckoi cucremst 1. M. Menneneesa
KoncTpynpoBaHnue mapocTepKHEBBIX MOJEIEN MOJIEKYI.

Amnmnapar Kunmna.

Paznoxxenne GuxpoMara aMMOHUS.

['openue cepbl U MAarHUEBOM JIEHTHI.

[Toptpets M. B. JlomonocoBa u A. JI. JlaByasse.

OHBITLI, HWITIOCTPUPYIOIIUC 3aKOH COXPAHCHUA MACChI BCILICCTB.

FOpCHI/IC (I)OC(bopa, PaCcTBOPCHUC MMPOAYKTA TOPCHUA B BOAC U UCCICAOBAHUC MTOJYUCHHOTO paCTBOpaA JIAKMYCOM .
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*  BisauMoJelcTBHE COISIHON KUCIOTEI C IIMHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero paznoxeHue npu HarpeBaHUH.

JlaGopaTopHbIe ONBITHI
. O3HaKoOMIIeHHE C KOJUIEKIUEH 1TabopaTOpHOI MOCY IbI.
. IIpoBepka npubopa [ist MoTydeHHs ra30B Ha Te€PMETUYHOCTb.
. O3HakomIIeHHE C MUHEpalaMy, 00pa3yloIIUMU TPaHUT.

. HpI/IFOTOBHCHI/IC FCTCPOFCHHOﬁ CMCECH IMOPOIIKOB CEPLI U KCJIC3a U UX PA3ACICHHUC.

1
2
3
4
5. B3auMojeiicTBrE PaCTBOPOB XJIOPHIOB U HOUIOB KaJIUs ¢ paCTBOPOM HHUTpara cepedpa.
6. IMonyuenue rugpoxcuna meau(ll) u ero BzanmoaeiicTBUE ¢ CEPHON KUCIIOTOIA.
7. B3aumoeiicTBUE PacTBOPA COMBI C KUCIOTOM.
8. INpoBepka 3aKOHA COXPAHEHHs MACChI BEILECTB HA IPUMEPE B3aMMOIEHCTBUS IETOYM M KMCIOTHI.
9. IIpoBepka 3aKOHA COXpaHEHHUS MACCHI BEIIECTB HA IPUMEPE B3aUMOAEHCTBUS EN0UU U comu xkenesa (111).
10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOMIBIO okcuaa mapranna (IV).
11. 3amemenue xkene3oM MeaH B MEJHOM KYIIOPOCE.
IIpakTnyeckune padoTnl
1. 3HaKOMCTBO ¢ jabopaTopHbIM oOopyroBaHueM. [lpaBuna TexHHKH 0€30MacHOCTH TpH paboTe B KaOmHeTe XxuMuu. HekoTtopwie BUABI
pa0or.
2. Amnanu3 noussl
BaskHelilue npeacTaBuTe I HEOPraHu4ecKnx BeuecTs. KoimyecTBeHHbIe OTHOLIEHUSI B XUMMU

CocraB Bo3ayxa. [lonsarre 06 00BEMHOI 10716 KOMIIOHEHTA MMPUPOJTHOM Ta30BOM cMecH — Bo3yxa. Pacuér o0béMa KOMIIOHEHTa
ra30BOM CMECH 10 €r0 00BEMHOM 1071€ B HA00OPOT.

Kucnopon. O3on. [Tonyduenne kucnopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPOa. XUMHUYECKUE CBOWCTBA KUCIOPO/Ia: B3aUMO/JICHCTBHE C
MeTaJUTaMH, HEeMETAJIJIaMHU 1 CIIOKHBIMU BeriecTBaMu. [Ipumenenue kucinopoa. KpyroBopor kucioposa B mpupoe.

Oxcunsl. O6pazoBanue Ha3BaHUM OKCHIOB 10 UX popmymnam. CoctaBienue GopMys OKCHIOB MO X Ha3BaHUAM. [IpencTaBuTeI OKCUIOB:
BOJIa M YTJIEKUCIBIN ra3, HeraméHast U3BeCTb.

Bonopon B npupozae. dusndeckrue 1 XUMUYECKHUE CBOMCTBA BOJOPOA, €0 MOJyUYE€HHUE U TPUMEHEHUE.
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Kucnotsl, ux cocras u knaccudukanys. Maaukaropsl. Tabmuna pacrBopumoctu. ConsiHast U cepHast KUCIOTHI, X CBOMCTBA U
IIPUMEHEHUE.
Comnn, ux coctaB u Ha3BaHuA. PacTBopuMocTh conelt B Boje. [IpenctaBurenu comeii: XJiopua HaTpusi, kKapOoHAT HATpus, pocdar KaabIus.
ITocrosinnas ABoragpo. Konnuectso Bemectsa. Monb. MonsipHas macca. KpaTHble eqMHHUIIBI M3MEPEHUSI KOJIMYECTBA BEIlECTBA —
MUJUIAMOJIb U KAJIOMOJIb, MUJIMMOJIIPHAs! U KWJIOMOJISIPHAsE MacChl BELECTBA.
Pac4€Tthl ¢ HCIIONIB30BAHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs MAaccay, «IIOCTOsIHHAsE ABOTagpo».
3akoH ABorajpo. MossipHblil 00bEM razoo0pa3Hsix BeniecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3a M0 JPYyroMy.
KpatHble eAMHUIBI U3MEPEHUS — MUJUTUMOJISIPHBIN M KMJIOMOJIIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.
Pacuérbl ¢ ncosnb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs Maccay, «MOJISIPHBIN 00beM ra3oBy, «I1IOCTOSIHHas ABOTaIpo».
Pacuérbl ¢ ncosib30BaHUEM MOHATHH «KOJMYECTBO BELIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHbIA 00BEM ra3oB», «4UCiI0 ABOTrapo».
I'mapocdepa. KpyroBopoT Boab! B ipupojie. PU3NUecKne 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIAMHU.
OcHoBaHus, UX cocTaB. PacTBOpuMOCTh OCHOBaHUU B Bojie. VI3MeHEHHE OKpacKu HMHIMKATOpOB B Ieno4yHOU cpexe. IlpeacraBurenu
LIEJIOYEH: TUIAPOKCHUIBI HATPUS, KAJIAS U KaJIbLUs.
PactBoputens m pactBopéHHOE BemiecTBO. PactBopel. PacTtBopenme. I'maparsl. MaccoBas onsi pacTBOPEHHOTO BellecTBa. PacuéTsl,
CBSI3aHHBIE C UCIIO0JIb30BAHUEM IIOHSTHS «MAaccOBas JOJIsl paCTBOPEHHOTO BEILIECTBAY.
JdemMoHcTpanuu
* OmpeneneHue coep>KaHus KUCIOPOa B BO3yXeE.
* TlomyuyeHune KMCIOPOIa Pa3I0KEHUEM IIEPMAaHraHaTa Kajlus U IepOKCUIa
BOJOpOAA.
* CoOupaHue METOJIOM BBITECHEHUS BO3yXa U BOIbI.
* Pacno3HaBaHu€ KUCIOPOJA.
* Topenue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.
¢  Komrexs OKCHI0B.
* [Tlonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.
* ['openue Bojopoaa.
* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).
e Kosmekuus MUHEpaJlIbHBIX KACIIOT.

* [IpaBuso pa3baBieHus: cepoil KUCIOTHI.
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¢  Komaexuus cosen.
* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJE.
* HekoTtopsle MeTabl, HEMETAIIIBI U COEAMHEHMS KOJTMYECTBOM BEILIECTBA B 1 MOJIb.
*  Mogenb MOIAPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
JlaGopaTropHbie ONBITHI
12.  TlomyrHeHHE M3BECTKOBOW BOJBI IIPH MPOIYCKAHMHU YIIIEKUCIIOTO Ta3a.
13.  Tlonyuenue BoaOpO/IA B3aUMOJEHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ nmpenapaTamy JOMAIIHEW MM IIKOJLHON alTeYkd — PacTBOPAMHU MEPOKCUIA BOAOPO/A, CIIMPTOBOM HACTOMKM HMOJA U
HalIaTBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Ilonyuenue, coOMpaHue M PacO3HABAHUE KHUCIOPOIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOIOPO/IA.
5. TpuroToBneHre pacTBOPOB CONEH C UX 3aJaHHON MACCOBOM JOJIEN.
OcHOBHBIE KJIacChl HEOPTAaHMYeCKUX coeAnHennii O6001IeHNe CBeIeHUH 00 OKcHaX, UX KIacCU(pUKALMH, HA3BAaHUSIX U
cBoiicTBax. CriocoObI OTy4EeHHsI OKCHIOB.
OcHoBaHusl, ux KiaccuuKalys, Ha3BaHUs U CBOMCTBA. B3anmozeiicTBie ¢ KMUCI0TaMu, KUCIOTHBIMU OKCHJIaMU U coisiMH. PasnoxeHnue
HEpAacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MMOTy4eHUs OCHOBAaHUH.
Kucnotsl, ux kmaccupukanus W HaszBaHus. OOImMe XUMHYECKHE CBOMCTBAa KHUCJIOT. B3aumopeicTBue KHCIOT C MeTajulaMu.
DNEKTPOXUMHUECKUN Psii HAPsDKEHUH MeTayuioB. B3anmozeiicTBie KUCIOT ¢ OKCUaMi METaIOB.
B3aumoaeincTBie KUCIOT ¢ OCHOBAHUAMU — peakUus HeUTpanu3anuy. B3auMoaeicTBUE KUCIOT € COJISIMH. [lonyuenne
0ECKHCIOPOIHBIX
U KHACJIOPOJICOIEPKALUX KUCIIOT.
Conu, ux knaccudukanus U CBoicTBa. BzanmoeiicTBue coneli ¢ MeTauiaMu, 0COOEHHOCTH ITHX peakiuii. BzanmopeiictBue coneit ¢
COJIIMH.
I'enernueckue psapl MeTalia U HeMeTaia. [ eHeTrnueckast CBSI3b MEX]y KJIacCaMU HEOPTaHUYECKUX BEIECTB.
JlaGopaTropHbie ONBITHI
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17. BzauMopeiicTBrE OKCHIA KaJIbIIUS C BOJOM.

18. [MomyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus ueiitpanuszanmum.

20. TMonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBre ¢ KUCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3aumojelcTBIE KUCIOT ¢ METAJUIAMHU.

23. B3aumozeicTBHE KUCIOT C COJIAMHU.

24. O3HaKoOMIIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumopeiicteue cynbgara meau(Il) ¢ xenesom.

26. B3aumozeiicTBre coleil ¢ COIsIMHU.

2. TeHeTnyeCcKas CBI3b Ha IPUMEPE COSAUHEHUM ME/IH.
IIpakTnyeckue padoThl

6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3axon U Ilepnoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MenpaesieeBa U CTpOeHHE aTOMa

EcTecTBeHHbIE ceMelcTBa XMMHUUECKHUX AJIEMEHTOB:IIEJIOYHbIE U II€JIOYHO3EMENbHbIE METaJUIbl, TajoreHbl, MHEpTHbIE (0J1IaropoIHbIE)

ra3pl. AM¢poTepHOCTb. AM(DOTEPHBIE OKCUBI U TUAPOKCH IBI. KOMIUIEKCHBIE COMH.

Otkpsitue J. . Menneneesbim Ilepuonnueckoro 3akoHa u cozganue uM [leproanueckoit cicTeMbl XUMUYECKUX 3JIEMEHTOB.

AToMmbl Kak (hopma CyIIeCTBOBaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB. JlOoKa3aTelnbCTBa CIOKHOCTU
ctpoenust atroMoB. OnbiTel Pe3epdopaa. [lnanerapruas Moaenb CTpoeHus: aToma.

CocTtaB aTOMHBIX s€p: NPOTOHBI, HEUTpPOHBL. OTHOCUTENBHAs aToMHas Macca. B3auMOCBA3b MOHATHH <«IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHASI AaTOMHAsI Maccay.

Muxkpomup. OnexkTpoHbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aToMOB XMMHUeCKUX 31eMeHTOB NeNe 1-20. Ilonsthe O 3aBepLIEHHOM
JJIEKTPOHHOM YpPOBHE.

N3orombl. ®dusmveckuit cmbicn cumBoiuKkd [lepuoamdeckoit cucrtembl. CoBpemeHHas GopmynupoBka Ilepuomnueckoro 3akoHa.
W3MeHeHus CBOMCTB 3JIEMEHTOB B MEpHOJaX U TPyIax, Kak GyHKIUS CTPOCHUS FIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa 3JIEMEHTa-MeTaJula U 3JIEMEHTa-HEMEeTallla 0 UX MOJIOkKEHUIO B [leproauyeckoit cucteMe XuMU4ecKux aneMeHToB J1. .
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Menpeneena.
JdeMoHcTpauuu
*  Paznuunbie (OpMBI TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MogaenupoBanue noctpoenus Ilepuognyeckoii cuctemsl 1. 1. Menaeneena.
*  Mojgean aTOMOB XMMHUYECKHX 3JIEMEHTOB.
* Moaenu aTOMOB 3JIEMEHTOB 1—3-TO Iepro10B
JlaGopaTopHbIe ONBITHI.
28. TMonyuyenne aM(pOTEPHOroO THAPOKCHIA U UCCIEN0BAHUE €I0 CBOMCTB.

Xumuuyeckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

WonHnas xuMmuveckas cBsi3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HEMeTay10B. CxeMbl 00pa30BaHUs HOHHON CBA3M JUIsl OMHAPHBIX
coeauHeHul. MloHHBIE KpUCTANIMYECKUE PEIETKU U (PU3MUECKUEe CBOWCTBA BEIIECTB C 3TUM TUIOM peléTok. [lonstue o popmynpHON enuHuLe
BELIECCTBA.

KoBasieHTHass XumHueckas CBsI3b. OJEKTPOHHBIE M CTPYKTypHble (opmynbl. KoBaneHnTHass HemoisipHas cBs3b. Cxembl 00pa3oBaHUS
KOBAJICHTHOM CBA3M AJIsi OMHApHBIX COelMHEHUN. MoJeKynspHble U aTOMHbIE KPUCTAIIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
pEUIETOK.

DNeKTpoOTpULATENbHOCTb. Psii anexkTpooTpunatenbHocTH. KoBaneHTHas mojsipHas XuMuueckas cBsa3b. Jumonb. Cxembl oOpa3oBaHMs
KOBAJICHTHOM MOJISIPHOM CBSI3U JJisi OMHApPHBIX COEAMHEHUN. MONEeKyspHble U aTOMHbIE KPUCTAUIMYECKUE PEHIETKH, CBOMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Mertannndeckass XMMHUYECKasl CBSI3b U METAJUIMYECKasl KpUCTaluIndeckas pemérka. CBOMCTBA BEIECTB C OTUM TUIIOM PEIIETOK. EnnHas
[IPUPOJAa XUMUYECKUX CBA3EH.

Crenenp okucienus. CpaBHEHHE CTENIEHW OKUCIIEHUs U BaJleHTHOCTU. [IpaBuia pacuéra creneneir OKucieHus o GopMyiaaM XUMHUECKUX
COCIUHCHHM.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrpenereHre CTEelNeHed OKHUCIEHHUS JUIs 3JIEMEHTOB, OOpa3yIoIIuX BeIIecTBa pa3HbIX
kjaccoB. Peaknum MOHHOrO 0OMEHa U OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBbIE peakiuu. OKUCIUTETh W BOCCTAHOBUTENb, OKHUCIEHHE U
BoccTaHoBJeHHe. COCTaBIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi METOJOM AJIEKTPOHHOTO OalaHca.

JdemoHcTpauuu

*  Buneo ¢parments! u cnaiiasl «MloHHast XUMUYecKasi CBSI3b ».
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Konneknus BemecTs ¢ HOHHOM XUMHYECKOU CBS3bIO.

Mogeny HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

Buneodparmentst u cnaiiipl «KoBaeHTHaIXUMUYECKAs CBS3bY.
Kosnexnus BemecTs MOJIEKYIIPHOTO U ATOMHOI'O CTPOCHHSL.
Mopenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTAIINYECKUX PEIIETOK.
Buneodparments! u crnaiiapl «MeTanandecKass XMMUIecKas CBSI3b».

KOJIJ'ICKI_II/ISI «MeTaibl U CILIaBbI».

B3anmoelicTBre IIMHKA ¢ CEPOM, COSTHOM KHUCIIOTOMH, XitopuaoMm meau (11).

I'openue maruus.

B3anmopeicTere XJI0pHOU U CEpOBOLOPOIHON BOJBI.

JlaGopaTopHbie ONBITHI

29. W3roropieHye MOAENN, WIKOCTPUPYIOIIEH CBOWCTBA METAJUIMIECKOM CBA3U
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Conep:xanue NporpaMmmbl
Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJI10)
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca

bunapnsie coequnenus. Okcuibl coneodpasyrolue u Hecoseodpasytomue. ['uapokcuibl: ocHoBaHusl, aM(poTepHble, KUcIoThl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIU.

O600611eHre CBeICHH 0 XUMUYEeCKUX peakiusax. Kiaccupukanns XuMHUYECKUX peaklui o pa3IMuyHbIM OCHOBAHUSIM: COCTaBY U YHUCITY
pearupyomux 1 00pa3yronuxcs BeUIecTB, TeIIOBOMY 3G (EKTy, HapaBiICHUIO, U3MEHEHHIO CTETIEHEH OKHUCIEHUS JIEMEHTOB, 00pa3yroIux
pearupyromie BenecTna, (hase, HCIoIb30BaHUIO KaTaln3aTopa.

[TonsaTHE 0 CKOPOCTH XUMHUYECKOM peakiuu. DakTophl, BIUSIIONINE HA CKOPOCTh XUMHUUYECKHUX PEAKIIUA: MPUPOJIa PEarupyronuX BEIIeCTB,
WX KOHIEHTpAIHs, TEMIIEpaTypa, IJI0IIa b CONPUKOCHOBEHUS, HATNUMNE KaTanu3aTopa. Karanus.

JdeMoHcTpanuu
* (O3HAaKOMJICHHE C KOJUICKIUSIMH METAIJIOB U HEMETAIJIOB.
* (O3HAaKOMIIEHHE C KOJUIEKLHUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTU XUMMUYECKON pEaKIUU OT MPUPOAbl PEAruPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHIIEHTPALUU PEArupyIolnX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKIuu OT IJI0IIa 1
COTMPUKOCHOBEHUS PEArupYyIONINX BEIIECTB («KUTISIIHI CIION).
* 3aBUCUMOCTb CKOPOCTH XUMMHUYECKON pEAKIUU OT TEMIEPATYPhI PEAarupPYIOIINUX BEUIECTB.
JlaGopaTopHble ONBITHI
B3anMozeiicTBue aMMuaka 1 XJIOpOBOAOPO/A.
Peakuus Heltpanusanuu.
Ha6monenue temnoBoro 3¢ dexra peakiimu HeuTpain3ammm.
BiaumoneiictBue cepHoii kucnoTsl ¢ okcugom meau (I).

Paznoxenue MEpOoKCHUZa BOAOpOaa C MOMOIIBIO KaTaJla3bl KapTO(bCJI}I

ok wdpE

3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPOJIbl PEarupyolx BEIIeCTB Ha IPUMEPe B3aUMOJICHCTBUS PacTBOPOB THOCYIIb(haTa
HaTpHUs U XJIopuaa Oapusi, THOCYNIb(aTa HaTPUsI U COJITHOM KUCIIOTHI.

1. 3aBHCHMOCTD CKOpPOCTH XUMHYECKOMN pcaknuuu OT NpUpPOAbl MCTAJUIOB IIPU UX B3aMMOACUCTBUHU C COJISHOM KHCIOTOM.
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8. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKI[MH OT IPUPOIbI KUCIIOT PU B3aUMOJIEHCTBUH HX C JKEIE30M.

9. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKI[MH OT TEMIIEPATYPBI.

10. 3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIUH.

11.  3aBucMMOCTB CKOPOCTH XMMHYECKON PEAKIMHU OT ILIONIA/IN CONMPUKOCHOBEHHS PEArMPYIOLINX BEIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KATaIU3aTOPa.
XuMHYECKHE PeaKIMH B PACTBOPAX JIEKTPOJIHTOB

[Tonsitve 00 ANEKTPOTUTUUECKON NUCCOIUALNU. DIEKTPOIUTHI U HEAICKTPOIUTHL. MeXaHU3M JUCCOLMAIINHN SJIEKTPOJIMTOB C PA3TMUYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHYICCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTHL.

OCHOBHBIE TTOJIOKCHHS TEOPUH IEKTPOTUTHUSCKON nucconmanuu. Kimaccudukamnusi HOHOB U UX cBOWCTBA. KUCIIOTHI, OCHOBaHUS M COJIU
KakK AJIEKTPOoJuThI. VX Kiaccudukanys u Juccorrariusi.

OO0mue XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aMMOJICHCTBHE C METAJZIaMH, OKCHJIAaMH M THAPOKCHIAMHU
METAJIJIOB U CONIIMU. MOJIEKyIIsIpHbIE U HOHHBIE (ITOJTHBIE U COKpALIEHHBIC) YPABHEHUS PEAKIUN.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEXY SJIEKTPOIUTaMH 10 KOHUA. P/l akTHBHOCTH METAJIJIOB.

OO011e XUMUYECKHE CBOIMCTBA IIENOYEH: B3aUMOIEHCTBHE C KUCIOTAMH, OKCHIAMU HEMETAJIJIOB, cosiMu. OOIIe XUMHUYECKHE CBOIICTBA
HEPACTBOPUMBIX OCHOBAHHUH: B3aUMOJICUCTBUE C KUCIIOTAMH, PA3JIOKEHHUE MPU HarpeBaHUU.

OO0mme XMMHUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHUCJIOTaMH, IEJ0YaMM, COJIIMH W MeTauiaMu. BsaumonenicTBue
KHCIHBIX COJICH CO IIeI0YaMH.

'unponus, kak 0OMEHHOE B3aMMOJEHCTBHE COJeil ¢ BOMOW. [ MApoNu3 comu CHUIBHOTO OCHOBaHHS U ciaaboil kucnoTel. ['uaponu3 comnu
c1aboro oCHOBaHUS U CUIIbHOU KucioTel. [lkana pH.

CBoiicTBa KHUCJIOT, OCHOBAaHMI, OKCHJIOB M COJE€l B CBETE TEOPUU DIEKTPOJIMTHUECKON JHUCCOLUMALMUA W OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIU.
JdemoHcTpanmu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.
*  3aBHCHMOCTb JEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM>KEHME OKPAILLIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.
* OrmpeneneHue xapakTepa cpeibl B pacTBOpax coJjieil.
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JlaGopaTopHbIe ONBITHI.

13. Muccounanus cnaGbix >JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTEL

14. Vismenenue oKpacku HHAMKATOPOB B KMCIIOTHOM CPEJIE.

15.  Peaknus HeliTpanu3ainuy pacTBOpa MENOUN Pa3IHYHBIMU KHCIOTAMH.

16. Tlomyuenue ruapoxcuna meau (11).1 ero B3anmMoeicTBUE C Pa3IMYHBIME KHCIOTAMH.

17. BzaumogpeiicTBue cuabHBIX KUcIoT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJIAMU.

21. KauecTBeHHas peakys Ha KapOOHAT-HOH.

22. TlonyueHue CTyaHsI KPEMHHEBOM KMCIOTBL.

23. KauecTBeHHas Peakiys Ha XJIOPU - UK CYIb(PaT-uOHBI
24. VI3MeHeHne OKPacKH MHIUKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IENOYEN C YTIIEKHCIIBIM Ta30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tlonyuenue ruapokcuna meau (11).

28. Pasnoxenue ruapokcuna meau (11).

29. B3aumoelicTBre KapOOHATOB ¢ KHCIOTAMH.

30. Tonyuenne ruapokcua xenesa(lll).

31. BzaumoseiicTBue xenesa ¢ pactsopom cyiabhara meau (11)
IIpakTnyeckune padoTnl

1. CaoiicTBa KUCIOT, OCHOBAaHUI1, OKCHIOB U COJIEH B CBETE TEOPUU BIEKTPOIUTHUECKON TUCCOLUALIMU U OKUCIUTENBHO -
BOCCTAHOBHMTEIBHBIX PEAKIMi

HeMmerajibl M MX COeUHEHUSA
CrpoeHune aToMOB HEMETAIJIOB U UX NoJIokeHue B [lepuonnueckon cucreMe. Psaj snexktpoorpunarenbHocTH. Kpuctammueckne pemeTku
HEMETAJIJIOB — IPOCTHIX BellecTB. AJuioTponus U e€ npuunHbl. dusnueckue cpoiicTBa HeMeTaioB. OOIIMe XUMUYECKHE CBOMCTBA HEMETAJIOB:
OKHCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.
["anmorensl, cTpoeHre UX aTOMOB M MOJeKysl. DU3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB. 3aKOHOMEPHOCTH H3MEHEHHS! CBOWCTB
raJIor€HOB B 3aBHMCHUMOCTH OT MX mojoxkeHus B Ilepuoguueckoii cucreMme. Haxo)keHue rajoreHoB B NMPUPOJE U MX INOJyYEHHUE. JHAUYEHUE U
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IIPUMEHEHHE T'aJIOT€HOB.

["amoreHoBOOPOABl M COOTBETCTBYIOIIME WM KHCIOTBHI: IIJIABHKOBAas, COJIAHAs, OpPOMOBOAOpPOJAHAs, HOAOBOJNOpONHAs. [ ajoreHuipl.
KauecTBeHHBIC peaKIiy Ha TaIOTeHUA-HOHBL. [[puMeHeHrne COeTMHEHMI TaJIOTeHOB U MX OMOJIOTHYECKast POIb.

Oo6mas xapakrepuctuka ieMeHToB VIA-rpynmel. Cepa B pupoje u e€ monydeHue. AJUIOTPONHBIE MOIUGUKAIIMN CEphl U UX CBOWCTBA.
XUMUYeCcKHe CBOMCTBA Cephl U €€ MPUMEHEHHE.

CepoBOZIOpPOJI: CTPOCHHUE MOJEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOICTBa, MojydyeHHWe W 3HaueHue. CepoBONOpOAHAS KHUCIOTA.
Cynbbuasl 1 ux 3HaueHue. JIoMUHODOPHI.

Okxcun cepsl (1V), cepuucras kuciora, cynbpuThl. KauecTBeHHas peakius Ha CyJlb(pUT-HOH.

Oxcun cepsl (V), cepras xucinora, cynbdarel. Kpucramioruaparel. KadecTBeHHas peakiusi Ha Cyib(}ar-uoH.

CepHas kucnoTa - CHIBHBIA AekTposuT. CBOWCTBa pa30aBICHHON CEPHON KHCIOTHI, KaK THIIMYHOW KHUCIIOTHI: B3aWMOJICHCTBHE C
METaJJITaMH, OCHOBHBIMH W aM(pOTEPHBIMU OKCHJIaMH, OCHOBAaHUSMHU M aM(OTEPHBIMU THIPOKCHIAMHU, cOsIMH. KadecTBeHHas peakmusl Ha
CyIb(aT-HoH.

OO6mias xapaktepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpO€HHE aToMa W MoOJeKynbl. DHU3MYecKHe M XUMHUYECKHE CBONCTBA U
MPUMEHEHHE a30Ta. A30T B PUPOJIE U €r0 OMOJIOTHYecKast poJib.

AMMHaK, CTpOCHHE MOJEKYdbl W (U3MYECKUE CBOICTBAa. AMMHauHas BOJa, HAIIATBIPHBIA CIOHUPT, TUApPAT aMMuaka. J(OHOpHO -
aKIENTOPHBI MEXaHW3M O0pa30BaHMA KaTHOHAa aMMOHUS. BoccTaHoBuTeNnbHBIE cBOWcCTBa ammuaka. Coiu aMMOHHS M WX IpUMEHEHHE.
KauectBenHas peakiys Ha KATHOH aMMOHUS.

Oxcuapl a30Ta: HECoJeoOpasyrolIe U KHCIOTHbIE. A30TUCTasi KUCJIOTa U HUTPUTHI. A30THAs KUCIIOTa, €€ IMOJydyeHUE U CBOMCTBA.
Hurpatsr.

docdop, ctpoenue aroma u aiorponusa. Pochuasl. Dochun. Oxcun pochopa(V) u opropochopnas kucnora. Pocdatel. DochopHbie
ynoOpenusi. UTHCEKTUITUIBI.

O6mas xapaktepuctuka 3neMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIIECTB U COSAUHEHUN B 3aBUCUMOCTH OT
MOJIOXKEeHUs dneMeHToB B [leproauueckoit cucreme. Yriaepoa. AIOTPONHbIE MOAUPUKALIMK: anMa3s, TpaduT. AMOpPQHBINA YIIepo U ero copTra:
caka, akTUBUPOBAHHBIN YToJb. AfcopOrus. XUMUYECKHE CBOMCTBA yriaepoaa. KokcoxuMmuueckoe mpou3BOACTBO U ero mpoaykius. Kapouasr.

Oxcun yranepona(ll): ctpoenue Monekynbl, moixydeHue u ero cBoiictBa. Okcun yriepona(lV): cTtpoeHne MoNeKynbl, MOJIy4eHUE U €ro
cBoiicTBa. YronbHas kucioTa. Coiau yroibHON KUCIOTHI: KapOOHATHI M THAPOKapOOHAThl. TexHUUecKas U MUIeBas co/a.

Heopranuueckue u opraHnyeckre BelecTBa. YTIIEBOAOPObl. XUMUUYECKOE CTPOECHHE OPraHMUYECKUX BEIECTB, KaK MOPSIA0K COCIUHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MertaH, 3TaH, Kak MpeAelibHBIC YIJIEBOJOPObl. DTUJIEH W alleTWUJIEH, KaK HempelneabHble (HEHACHIIICHHBIE) YTIIEBOIOPOILL. ['opeHue
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yriaeBonopoaoB. KauecTBeHHbIE PeaKkIIMi Ha HENPEAEIbHbBIE COEAMHEHHUS.
OTWIOBBIN CIIUPT, €r0 MOJIyueHHe, MPUMEHEHHE U pu3nonorndeckoe aeiicreue. TpéxaroMHblil ciupT riaunepu. KauecTBeHHAs peakius
Ha MHOT'OATOMHBIE CIIUPTHL. YKCYCHasl - IPEJICTaBUTEIND KJlacca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u csoiicrsa. Kpemuuii B npupoae. Cununuas! u cuiiad. Oxeun kpemuusi(1VY). Kpemuuesas kucnora u eé
COJIH.
ITpon3zBoncTBO cTekIa U LieMeHTa. [IpoIyKIys CHIIMKATHONW IPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamMuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hemeramnsl B npupoje. ®pakiuoHHas MeperoHka *HUJIKOro BO3/AyXa Kak CIOco0 IMOJydeHMs KUCIIopoja, a3oTra, aproHa. Ilomyuenue
docdopa, KpeMHUs, XJI0pa, oaa. DIIEKTPOIIU3 PACTBOPOB.
[TosnyueHune cepHOIl KUCIIOTBI: CBIPHE, XUMU3M, TEXHOJIIOTHYECKAsi CXEMa, METOJ| KUIISALIETO CJI0sI, IPUHIIMIIBI TEMJI000MEHA, IPOTUBOTOKA U
uupkyasuuu. Oneym. [Ipons3BocTBO aMMuaka: cbpbE, XUMU3M, TEXHOJOTHYECKAs CXeMa.
JdeMoHcTpanuu
e Kosieknus HemMeTamoB.
e Mopnenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPUHITUIIBI €r0 PAOOTEHI.
e ['opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, pocdopa, JPEBECHOTO YIIISL.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEIECTB.
e BsaumozelicTBuE TaJOreHOB ¢ METaJIIaMHU.
e BriTecHeHue xji0pa OpoMOM UM 0]1a U3 paCTBOPOB UX CoJIel
e Kosutekius npupoaHbIX COEAUHEHNH XJIOpa.
e BsaumozelicTBue cepbl ¢ MeTallIaMHU.
e ['opeHue cepbl B KHCIOPOE
e Komnekmus cynbQuaHbIX py.
o KayecTBeHHas peakiys Ha Cyab(Ua-HOH
e (OO0eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e BisaumonelcTBre KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI C MEIBIO.
e OOyrauBaHHe OPTaHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jlnarpamma «CocTaB BO3ayXa».
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Buneodparments! u cnaiiasl «[Itnusn 6a3zapeiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBue KOHLIEHTPUPOBAaHHOM a30THOM KHCIIOTBI C MEJBIO.

l'openune yepHoro mopoxa

PasnosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrOjbKa B HEM

OO6pa3iel MpUpOAHBIX coequHenuit hocdopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCHbITAHUE €TO CBOMCTB

Komnnexkuust «O6pa3iibl NpupoIHBIX COSAMHEHUN YIIepoia»

[Hoptper H. /1. 3enunckoro. [Tornomenre akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEILIECTB WJIM Ia30B.
YeTpoicTBO IPOTUBOTA3a.

Mopenn MOEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

BiaumopeiicTBue sTusieHa ¢ 6poMHON BOIOM M paCTBOPOM MEPMaHraHATa KaJlus.
OO011ne XUMHUYECKHE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOM KHUCIIOTHI.
KauecTBenHas peakiys HA MHOIOATOMHBIE CIIUPTBHI.

Komnnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN KPEMHHUS.

Komtekuust crekia, KEpaMUKH, IEMEHTA U U3J1E€JUHA U3 HUX.

Komneknus npoaykuuu CHIIMKaTHOW MPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CTEKIIA U LIEMEHTaY.

Komnexkuus «lIpupoaHeie coeMHEHNs HEMETAIUIOB.

Buneodparments! u cnaiiapl «PpakiMOHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparments! u cnaiiasl «llonydeHne Bogopoa, KUCIOPOAa U TaJOT€HOB 3JEKTPOIUTUYECKUM CIIOCOO0MY.
Monenu annapatoB [Uis IPOU3BOJICTBA CEPHOM KUCIIOTBI.

Mopenp KUnsmero cios.

Mopaens KOJIOHHEI CUHTE3a aMMHUAaKa.

Buneogparmentst u cnaiiapl « [pou3BoJICTBO CEpHON KUCTOTHIY.
Buneodparments! u cnaiiapl «I[Ipon3BoicTBO aMMHaKay.



o Komnekmus «CrIpb€ Ui MOIY4YEHUS CEPHON KUCIOTHI.

JlaGopaTopHbie ONBITHI

32. Pacnio3HaBaHUE raJIOreHHI-HOHOB.

33. KauecTBeHHBIE PEAKIMH HA CYIIb()AT-HOHBI.

34. KauecTBeHHas peakiys Ha KATUOH aMMOHHSL.

35. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
36. Kauectsennsie peakiuu Ha GocdaT-uoH.

37. Tonyuenue u CBOKWCTBA YrOAbHOM KMCIOTHI.

38. TMponyckanue yriaeKueoro ra3a 4epe3 pacTBOp CHIIMKATa HATPUS

IIpakTnyeckue padoThl

2. V3y4yenune CBONCTB COJSIHOM KHCIIOTHL.

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €T0 CBOWCTB.

5. IMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOUCTB.

MeTajibl M UX COeAMHEHUS

[Tonoxxenne metannoB B Ilepuoanueckoit cucteme xumudeckux siaemeHTtoB [I. M. MenneneeBa, cTpoeHHe UX aTOMOB U KPHUCTAJLIOB.
Mertannuueckast CBsi3b U MeTajIMdeckas KpUCTajuiMueckas pemérka. Puznueckue CBOICTBA METAJUIOB: 3JEKTPO- U TEIJIONPOBOJHOCTS,
OTpa’karoIasi CloCOOHOCTb, MIACTUYHOCTb. CIuIaBbl YEPHBIE U LBETHBIE.

Mertanabsl Kak BOCCTAaHOBHUTENIU. DJIEKTPOXUMHUYECKHUI psfl HalpspDKEHWHA. B3anMopelcTBHe METaIOB ¢ HEMETAJUIAMM, OKCUAAMM, KHCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHS.

CtpoeHre aTOMOB M TNPOCTHIX BEIIECTB IIETOYHBIX METAIOB. 3aBUCHUMOCTh (PU3MYECKUX M XMMUYECKHX CBOMCTB IIENIOYHBIX METAJUIOB OT
3apsAaoB Anaep ux aroMoB. OKCHJIBI U THAPOKCH/IBI IIEJIOYHBIX METAJIOB, UX MOJYy4YeHHE, CBOMCTBa, MpUMEeHeHHe. BaxHele coau menoYHbIX
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METaJUIOB, UX 3HAYEHUE B )KUBOU U HEKUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CTtpoeHre aTOMOB M MPOCTHIX BEIIECTB MIETOYHO3EMEIbHBIX METAIJIOB. 3aBUCHMOCTh (PM3NYECKUX M XMMHUYECKHX CBOMCTB IIEIOYHO3EMETbHBIX
METAJIJIOB OT 3apsAfoB saep UX aToMOB. OKCHABI U TUIPOKCHU[BI IIETOYHO3EMENIBHBIX META/IOB, MX IOJYyYEHHE, CBOMCTBA M NPUMEHEHHE.
Baxmueiimme conu mEnoyHo - 3eMeTIbHBIX METAJUIOB, UX 3HAUCHHE B IPUPOJE U JKU3HU YenoBeka. KapOoHaThl 1 ruipokapOOHAThI KabIIHsL.
XKécTtkocTh BOIbI: BpeMeHHas U moctosiHHas. CriocoObl ycTpaHeHus: BpeMeHHON KEcTkocTu. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
Honutel. CoenuHeHUs alOMUHUA B Ipupoje. XUMHUYECKHE CBoicTBa amtoMuHus. OCOOCHHOCTHM OKCHJa M THUAPOKCUAA ATIOMUHHUS Kak
aM(pOTepHBIX COeTUHECHHH. BackHewme conu amoMuHus (XJIopu, cyiabdar).
OcoOenHoctu cTpoeHust aToma xenesa. JKenezo B npupoze. Baxneitmue pynasl sxenesa. Okcunsl u rugpokcust xenesa(ll) u sxxenesa(lll). Conu
xene3a(ll) u xxenesa(lll). O6HapyxeHnEe HOHOB KATHOHOB JKeJe3a B pacTBOpE. 3HaUEHHE COEIMHEHUH JKele3a.
Koppo3us xumMudeckas 1 3JeKTPOXUMHUYECKasi. 3alluTa METaJUIOB OT KOPPOo3uu. MeTautbl B IpUpOJIe: B CBOOOTHOM BUJIEC U B BUJI€ COSAMHEHUH.
[TonsaTne o metaiypruu. YépHas u 1iBeTHas Metautyprus. [Iupomeramryprusi, TiApOMeTauTyprusi, 3JIEKTpOMETauTyprus. JJoMeHHbIi nponecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIH3 PACILIIABOB.
JdeMoHcTpamun

* BsaumopaeilicTBue HaTpUs, JIUTHS U KAJIBLKS C BOJOM.

* T'opeHue HaTpUs, MarHus M ’Kejae3a B KUCIOPOJIE.

* Bcnblmka TEpMUTHON CMECH.

* BsaumozeilicTBue CMeCH NTOPOLIKOB CEPBI U XKENe3a, IUHKA U CEPBI.

* BzaunMopelicTBHE aIIOMUHUS C KUCIOTaAMH, IEI0YaMU M BOJOM.

* BsaumozeiicTBue xkele3a U MEIU C XJIOPOM.

* BsaumopeiicTBue Meu C KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBieHHON M KOHIIECHTPUPOBAHHOM).

* Okxpacka INIaMEHU COEAMHEHMUSIMU IET0YHBIX METAJIOB.

* Okxpacka IJIaMeHU COEAMHEHUSIMH ENOYHO3EMEIbHBIX METAJUIOB .

* T'ameHue U3BECTU BOJOM.

* IlomyueHue KECTKOM BOABI B3AUMOJICMCTBUEM YIIIEKUCIIOT0 ra3a C U3BECTKOBOU BOIOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOW COJIBI.

* VcrpaHeHHE MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.

* VOHUTHI U IPUHIIUII UX JEHCTBUS (BUICOPpArMEHT).

e Komekuust npupOoIHBIX COETMHEHUN ATTFOMUHMUS.
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*  Buneodparments! u cnaiiapl «OKCUA aTIOMUHUSA U €70 MOAU(DUKALIAN.
* Ilomyyenue ampOTEpHOro rMIPOKCUAA AITIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
e  Komreknusa «XUMUYECKAE HCTOYHUKU TOKA».
* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEJIUN B 3aBUCUMOCTH OT YCIIOBUN ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodpparmentst u cnaiiabl « [pou3BOICTBO UyTyHA U CTAIIH.
* Buneodparments! u cnaiiasl «M3aenus U3 yyryHa u CTaim.
* Bugneodparmentst u crnaiiapl «I[pon3BOICTBO AIFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BsaumozeiicTBue xenesa ¢ pactBopom cyibdara meau(ll).
40.TTony4enre n3BECTKOBOM BOIBI M OIBITHI C HEHA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.KadecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckue padoThl
6. TlomydeHue KeCTKON BOBI M CIIOCOOBI €€ YCTPAaHEHHS.

7. Pemenue SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTauibh».
XuMus M OKpy:KamoLas cpeaa

Crpoenue 3emiu: Apo, MaHTHUS, 3€MHas KOpa, UX XUMHUYECKUN cocTaB. JIutocdepa u e€ xumudeckuil coctaB. Munepainsl. Pyabl.
Ocanounslie nopojsl. [Tone3nbie nckonaemple. XuMU4eckuil coctaB rupocepbl. XUMHUECKUNA COCTaB aTMOC(EpPHI.
HcTouHnKHM XMMHUYECKOT0 3arpsA3HeHHs OKpyKatoieil cpeabl. [ nobanbHble SK0I0rnueckre mpoOaemMbl YeJI0BeuecTBa: NapHUKOBBIN 2P QEKT,
KHCIIOTHBIE JI0%K]IH, 030HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 001aCTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3en€Has XuMus».
JdeMoHcTpanuu

*  BuneodparmenTs u cnaiiapl «CTpoeHre 3eMin U €€ XUMUYECKUN COCTaBy.

¢ Komreknust MUHEpaIoB U TOPHBIX IMTOPO/I.

*  Komrekuus «Pynel MeTamios».
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* BugeodparMenTsl u cnaiipl «I7106anbHbIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JIaGopaTopHbIe ONBITHI
43. Usyuenue rpanura.

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY roCy/1apCTBEHHOMY 3K3aMeHYy
CrpoeHue aToMa B COOTBETCTBHUHM C [TOJIOXKEHUEM XMMHUUYECKOTO0 31eMeHTa B [lepuoauueckoil cucreme. CTpoeHHE BELIECTBA: XMMHUUYECKAs CBA3b

U KPUCTAJUTMYECKUE PEIIETKU. 3aBUCHUMOCTh CBOMCTB OOPa30BaHHBIX SJIEMEHTaMHU IIPOCTHIX BEIIECTB (METAUIOB, HEMETAJIJIOB, 0J1arOpOIHBIX
ra3oB) OT MOJIOKEHH 37IeMeHTOB B [lepuoanueckoii cucreme. TUIOIOTHS HEOPraHUYECKUX BELIECTB, JIEJICHNE UX Ha KIIACCHI U TPYIIIHL.
IIpencraButenu.
[Ipu3Haky U ycnoBusl MIPOTEKAHUSA XUMUYECKUX PeaKUUU. TUIIOIOrUs XUMUUECKUX PEaKLM 110 pa3IuyHbIM OCHOBaHUSIM. Peakiiny HOHHOTO
obmeHa. OKUCITUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHUE CBOMCTBA COJICO0Pa3yIONIUX OKCHAOB, TUAPOKCHIOB (OCHOBaHUH, KHCIIOT U
aM(OTEPHBIX THAPOKCUIOB), COJICH.
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1V. TemaTu4yeckoe mJIaHUPOBAHME.

No HanmMenoBanwue pasnenoB (Tem) KonnuecTBo yacon B Tom unciie Ha npoBeeHue
I10 IIporpamme [TpakTueckux padot KoHTposbHbIX
pabor
8 knacc
1 HavaibHbIe TOHSTHSA U 3aKOHBI XUMHH 21 2 2
2 Bakneiimme npeacTaBuTe M HEOPraHUISCKUX BEIIECTB. 18 3 1
KonnuecTBeHHBIE OTHOLICHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUM 10 1 1
4 [lepuonnueckuit 3axkoH u Ilepuomuyeckas cucrema 8 1
xumudecknx 3nemeHToB /. . MeHneneesa u ctpoeHue
aToma
5 Xumugeckas CBSA3b. OXUCIIUTEIBHO - 11 0 2
BOCCTAHOBHUTEIIbHBIC PEAKIIUU
Peseps 1
Htoro 68 6 7
9 knacc
1 [ToBTOpenue u 0600IIEHNE CBEIEHUH TI0 KypCy 8 5 1
KJlacca. XMMUYECKUE PeaKINu
2 | X¥uMHYecKHe peakliii B pacTBOPax 10 1 1
3 HeMeTamiel 1 ux coemuHEHUS 25 4 1
4 MeTamiel 1 X COeTMHEHUS 17 2 1
5 | XuMus U OKpyXaromas cpesia 2
6 O06001eHre 3HaHUH IO XUMHUH 32 KypC OCHOBHOM 7 1
mikonel. [ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
Hroro 68 7 5
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V. YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knacc»

INabpuensu O. C. Xumus. 8 kmacc: yueOHHMK a1 oOmieoOpa3oBaTenbHbix opranuzamnuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnanko. — M.: [Ipocsemenue, 2019

Xumus. Paboune nporpammel. [Ipeamernas muaust yueouukoB O. C. Nabpuensna, U. I'. Octpoymona, C. A. CnankoBa. 8—9 Kiacchl:

yaeOHoe rmocobue s obmeodpazoBatenbabix opranuzanuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

YMK «Xumusa. 9 knace»

1. Tabpuensu O. C. Xumus. 9 kiace : yueOHUK Aiis o0ieoOpazoBarenbHbix opranuzanuii / O.  C. Tabpuensn, M. I'. Octpoymos, C. A.
CnanxoB. — M.: [Ipocsemenue, 2019
2. Xwumwms. Pab6oune nporpammel. [Ipeamernas muaus ydeObnuko O. C. I'abpuensna, . I'. Octpoymona, C. A. CrnagkoBa. 8—9 Kiacchr:
yaeOHoe mocobue s obmeoopazoBatenbabix opranuzanuii / O. C. ['abpuensH, C. A. CiagkoB — M.: [Ipocsemenue, 2019.
V1. IToypouHoe miiaHupoBaHue
8 knace (2 yaca B HeeNI0)
Ne Hara Tema ypoka dom. Buabl yueOHoiIl 1eATeJIbHOCTH
n/n Iiaan ‘ dakT Homep Js1a0. pad 3aJaH.

HavanbHble NOHATHS U 3aKOHBI Xxumuu (20 4)
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7.09 [Tpenmer xumuu. Ponp [Tap. 1 | OOBSICHSIOT, YTO MPEIMETOM U3YUCHHS XUMUU SIBIISIFOTCS BEIIECTBA, X CBOIMCTBA U

XUMHH B )KU3HU uX mpeBpaieHus. Pa3nuuaroT Tena u BelecTBa, BEIecTBa U MaTepHallbl.

YeJIoBeKa. YcTaHaBnUBaOT MPUYHMHHO-CIICACTBEHHbBIE CBSI3U MEXK/1Yy CBOWCTBAMHU BEUIECTB U UX

JL.o.Nel MPUMEHEHUEM. XapaKTEPHU3YIOT MOJIOKHUTEIbHYIO U OTPUIATEIBHYIO POJIb XUMUH B
KU3HU COBPEMEHHOTO 001eCTBA. APrYMEHTUPYIOT CBOE OTHOILIECHHE K XeMO(PIINU U
xemohooum.

8.09 MeTob1 n3ydeHus [Tap.2 | XapakTepu3yOT OCHOBHBIE METOIbl H3YUEHUS €CTECTBEHHO-HAYUHBIX AUCIIUILINH.

XUMHUHA [IpuBomAT mpuUMEpHl MaTEepPHANBHBIX M 3HAKOBBIX WIIM CHMBOJBHBIX MOJICIICH,
HCIOJIb3YEMBIX Ha YpOoKax (PU3UKH, OMOJIOTUU U reorpaduu.

Cobupator 00bEMHBIC U IIAPOCTEP>KHEBBIC MOCIIM HEKOTOPBIX XMMHUYECKUX BEIICCTB

14.09 ArperaTHble COCTOSIHHS [Tap.3 | PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BEUIECTBA. Y CTAHABIMBAIOT B3aUMOCBSI3U

BEIIECTB. MEXTy HIMH Ha OCHOBE B3aHMHBIX ITEPEXO0JIOB.

Jl.o. Ne2 NnnmocTpupytoT 3TH nepexoabl IpUuMepamH.

Ha0urro1aroT XMMHYeCKHiA SKCIIEPUMEHT U Oe/iaron BBIBOJIBI HA OCHOBE HAOJIIOICHUI

15.09 IT. p Ne 1 «3HaKoMCTBO C PaGoratot ¢ mabopaTopHbIM 000PYJOBaHHEM U HarpeBaTEIbHBIMU MpUOOpamMu B

J1a00pPaTOPHBIM COOTBETCTBHUH C IIPABUJIAMH TEXHUKH 0€30MaCHOCTH.

00opynoBaHuEM. BrinonHs0T npocTeiiinme MaHUIYIISIUU ¢ T1a00paTOPHBIM 000pyI0BAaHUEM: C

[TpaBuna Th npu padote 71a00PAaTOPHBIM IITATUBOM, CO CIUPTOBKOU. ODOPMIISIOT OTUET O IPOETIaHHOM

B KaOWHETE XUMUN pabote

21.09 dusndecKue sIBICHUS B [Tap.4 | Paznuuaror (u3myecKkre ¥ XUMUYCCKUE SIBJICHUS, YHCTHIC BEIISCTBA K CMECH.

XUMUH. Knaccudunupyior cmecu.

Jl.o. Ne3-4 [IpuBoasAT TpUMEpHI CMECEN pa3IMYHOTO arperaTHOr0 COCTOSTHUS. Y CTAHABIMBAIOT
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY (PU3NUECKIMH CBOMCTBAMU BEIIECTB CMECH U
croco0amMu UX pas3ziesieHns. Pa3nuyaroT ux, ONMUCHIBAIOT M XapaKTEPU3YIOT
MIPAKTUYECKOE 3HAYCHHE.

22.09 [1.p.Ne 2 «AHaH3 MTOYBEI» PabotaroT ¢ mabopatopHbIM 000PYIOBaHUEM U HarpeBaTEIbHBIMUA IPUOOPaMH B
COOTBETCTBUH C MPABUJIAMU TEXHUKHU 0€30MacHOCTH. BHIMOIHSAIOT mpocTeifie
puéMBI 00paIeHns ¢ TabOPaTOPHBIM 000PYAOBAaHUEM: BOPOHKOU, PHIIBTPOM,
cnupToBKoi. HabmrogaroT 3a cBOWiCTBaMU BEIIECTB U SBICHUSMU, IPOUCXOISIIUMU C
BemecTBaMu. ONMUCHIBAIOT XUMUYECKUH SKCIIEPUMEHT.

JlenaioT BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTA
28.09 ATOMHO- MOJIEKYJISIPHOE [Tap.5 | OOBACHAIOT YTO TAKOE XUMUYECKHI SJIEMEHT, aTOM, MOJIEKYJIa, aJFIOTPOIIHs, HOHBI.

ydueHre. XUMUYECKHE

Pazaugaror IIPOCTBIC U CIIOKHBIC BEIICCTBA, BEIICCTBA MOJICKYJIAPHOTO U
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9JICMCHTBI

HEMOJIEKYJISIPHOTO CTPOCHUS. Ycmanagnusaiom TPUUNHHO-CIEICTBEHHBIE CBA3U
MEX/Ty COCTAaBOM MOJICKYJI M CBOMCTBAMH JJIOTPOITHBIX MOAU(DHUKAINI KHUCIOPO/a.
DOpMyNIHPYIOT OCHOBHBIE MOJIOKEHHSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHUS

8-9 29.09, 3HaKU XUMHUYECKUX [Tap. 6 | Ha3pIBaroT M 3alIMCBIBAIOT 3HAKU XUMHUUYECKUX JIEMEHTOB. XapaKTepU3yIOT
5.10 3JIEMEHTOB. nH(pOpMaIIHIO, KOTOPYIO HECYT 3HAKHW XUMUYECKUX IJIEMEHTOB.
[lepuonnyeckas Tabauma OOBACHSIOT STUMOJIOTHYECKHE Havala Ha3BaHUH XMMHYECKHX 3JIEMEHTOB U UX
XUMHUYECKHUX 3JIEMEHTOB OTJeNbHBIX IPpyH. ONUCHIBAIOT CTPYKTYPY TaOIUIIBI XUMUYECKHX dyieMeHToB []. U.
1. 1. Menneneesa. MenneneeBa. Pa3nmnyaroT KOpOTKONEPUOIHBIN U IJIMHHOIIEPUOIHBIN BAPUAHTHI
Ilepuonuueckoii cucremsl /1. 1. Menaeneena
10-11| 6.10 Xummueckue GopMyIibl [Tap.7 | OTOOpaxkarT COCTaB BEIIECTB C TIOMOIIBI0 XUMUYECKUX (hopmyi.
12.10 Paznuyarot naaekco! 1 ko3 duimentsl. HaxoaaT OTHOCUTEIBHYIO MOJIEKYIISIPHYIO
Maccy BEIIECTBAa U MACCOBYIO JOJTI0 XUMHUECKOTO DIIEMEHTA B COSAMHEHUH.
TpancaupyroT HHGOPMAIIIO, KOTOPYIO HECYT XUMHUYECKHE (hOPMYIIbI
12-13| 13.10 BanentHOCTH [Tap.8 | OOBACHSIOT YTO TaKOE BaJIEHTHOCTh. [lIoHMMAIOT OTpa)keHue Mops/iKa COSTUHEHUS
19.10 aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (hopMyil. Ydarcs
COCTABIIATH (POPMYIIBI COSTMHEHHI TTO0 BJICHTHOCTH U ONPENEISTh BaJICHTHOCTh
9JeMeHTa 1o (hopMyIie ero CoeIMHeHus
14 20.10 XHAMHYECKUE PEAKIUU. [Tap.9 | XapakTepu3yroT XUMHUYECKYIO PEAKIINIO U €€ YYACTHUKOB (peareHThl U IPOAYKThI
JL.o. Ne5-7 peakiuu). OMUCHIBAIOT MPU3HAKU U YCIOBHSI TEUCHHUS XUMUYECKUX PEAKITHH.
Paznuuaror sKx30TepMHUYECKIE U SHI0TEpMUYecKre peakiini. COOTHOCIT peakiuu
TOPEHUs ¥ SK30TEPMUYECKUE PEaKIUH.
15-16| 26.10 Xumnueckue ypapaenus. | [lap.10 | dopmynupyroT 3aKOH cOXpaHEHHs Macchl BemiecTB. COCTaBISAIOT HAa €r0 OCHOBE
27.10 JI.o. Ne8-9 XUMUYECKUE ypaBHEHUs. TPaHCIUPYIOT MHGOPMAIUIO, KOTOPYIO HECYT XUMHUECKUE
ypaBHEHMs. DKCIIEPUMEHTAIBHO MOATBEP)KIAOT CIIPABEIMBOCTh 3aKOHA
COXpaHEHHsI MACCHI BEIIECTB
17-18| 9.11 Tunbel XUMHYECKUX [Tap.11 | KnaccupuuupyroT XUMHYECKHE PEAKIINH 10 MPU3HAKY YHCIa U COCTaBa PEareHTOB U
10.11 peakui. MIPOIYKTOB. XapaKTepU3YIOT POJIb KaTAIN3aTOPa B MPOTEKAHUM XUMHYECKON
JL.o. Ne10-11 peakunn.HaO1ro1al0T 1 ONMUCHIBAIOT XUMUYECKUN SKCTIEPUMEHT C MTOMOIIBIO
PyccKoro (POHOTO) SI3bIKA U S3bIKA XUMHUH
19 16.11 [ToBTOpEeHME 1 O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHMS 110 TeMe: «HauanbHble MOHATHS U

000011IeHrE TEMBI
«Ha4ganpHple TOHATASA U
3aKOHBI XUMHUN)

3aKOHBI XUMHH. HpI/IMCH}IIOT Ha MMPAKTHUKE PAHCC H3y‘-IeHHLII71 Marcpuall, pa60Ta;1 10
rpymniam € 3alaHUsAMU pa3HOTO0 YPOBHSA CIIOKHOCTHU
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20 | 17.11 | KonTponbhas pabora Ne 1 «HauanpHble HOHSTHS M 3aKOHBI XMMHH»

BaskHelilue npeacTaBuTe/ M Heoprannieckux Bemects. KosmuecTBeHHble 0oTHOMIEHUs1 B xumuu (18 4)

21 23.11 Boznyx u ero cocras [Tap.12 | XapaktepusyroT 00BEMHYIO JOJI0 KOMIIOHEHTA TaKOHW MPUPOTHOM Ta30BOM CMECH,
KakK BO3JIyX, U PACCUMTHIBAIOT €€ 10 00bEMY 3TOM cMecH. ONUCHIBAIOT 00bEMHBIN
cocTaB aTMOC(EpPHOT0 BO3/IyXa M MOHUMAIOT 3HAUEHHE MTOCTOSTHCTBA 3TOTO COCTaBa
JUISL 3]I0POBBS

22 24.11 Kucnopon [Tap.13 | XapakTepu3ylT 030H, KaK aJUIOTPOITHYIO MOAU(DHUKAITNIO KUCIOpo1a. OMUCHIBAIOT
(u3nUecKre U XUMUYECKUE CBOKCTBA, MOTYYCHUE U TPUMEHEHNE KHCIIOPO/Ia C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) S3bIKA M SI3bIKA XUMUH.

YcTaHaBIMBAIOT MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKY (PH3UIECKIME CBOHCTBAMU
KHCJIOPO/a U crioco0aMu ero cooupanus. [IpoBoasT, HAOIOIAIOT U OTIMCHIBAIOT
XUMHUYECKHI SKCIIEPUMEHT 10 IMOTYICHHUIO, COOMPAHUIO ¥ PACIIO3HABAHUIO
KHCJIOPOZa C COOJIIOICHUEM MPABHIT TEXHUKH 0€301MaCHOCTH
23 30.11 IT. p.Ne3 «[Tonyuenwue, PaGorarot ¢ 1abopaTopHbIM 000PYIOBAHHEM U HarpeBaTEIILHBIMU PUOOPAMH B
cobupaHue u COOTBETCTBHH C MPABUIIAMU TEXHUKH 0€30MacHOCTH. BBITIOIHSIOT IPOCTEUIIIHE
pacro3HaBaHue puEMBI 00paIeHus ¢ TaOOPATOPHBIM 000PYIOBAaHUEM: COOMPATH IPUOOP st
KHCJIOPOAa» MOJTyYCHHUS T'a30B, IIPOBEPATH €r0 HA TEPMETUYHOCTh U UCTIOJIB30BATh IS TOTYYCHHUS
kuciopoaa. CoOMparoT KUCIOPOJ METOJIOM BBHITECHEHHSI BO3/IyXa U PacIO3HAIOT €T0.
Habmroarot 3a cBOiCTBaMH BEIIECTB U SIBICHUSAMHU, TPOUCXOISIIUMU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUH IKCTIEPUMEHT C IIOMOIIBIO0 €CTECTBEHHOTO
(pyccKoro UM pOHOTO) SI3bIKA U A3bIKa XUMUHU. COCTaBISAIOT OTUET MO pe3yiabTaTaM
MIPOBEICHHOTO YKCIIEPUMEHTA
24 1.12 Oxcums. [Tap.14 | BeiaensamoT cyiiecTBEHHBIC TPU3HAKKA OKCUAOB. JIat0T Ha3BaHUS OKCHUJIOB 1O UX
Jl.o. Nel2 ¢dopmynam. CocTaBisioT GOpMyYIIbl OKCHIOB IO UX Ha3BaHUSAM. XapaKTepU3YIOT
TaKHUX MPEJCTaBUTENEH OKCHJIOB, KaK BOJA, YIIIEKUCIbIN ra3 u HeraméHasi U3BeCTh

25 7.12 Bonopon. [Tap.15 | XapakTepu3yrT cOCTaB MOJEKYIbI, (PU3MUECKHE U XUMHUECKHE CBOMCTBA,

JI.o. Nel3 MOJyYCHUE U IPUMEHEHUE BOJIOPO/Ia. Y CTAHABIMBAIOT MPUYHMHHO-CJICICTBEHHbBIE
CBSI3M MEXAY GU3MUECKUMHU CBOMCTBAMHU U CIIOCOOaMU cOOMpaHUs BOJOPOIa, MEKITY
XUMHYCCKHUMH CBOMCTBAMH M €TI0 TPHUMCHECHUEM.

26 8.12 [Lp. Ned «[Tomyuenue, PaGoraror ¢ nabopaTopHbIM 000pYIOBaHHEM U HarpeBaTeIbHBIMU IPUOOPAMU B
cobupanue u COOTBETCTBHUH C MPABWIIAMH TEXHUKH 0€30IaCHOCTH. BBIMONHSIOT MpocTeiTme
pacro3HaBaHHe MpHeMbl 00paleHus ¢ TabopaTOPHBIM 000PYIOBAHUEM: COOMPATH MIPHOOP IS
BOJIOPOJIa» MTOJIYYEHUS Ta30B, MPOBEPSATH €r0 Ha TePMETUIHOCTH M MCITOJIB30BATh JUIS TTOJTYICHUS
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Bostopozia. CoOuparoT BOJOPOJ METOJJOM BBITECHEHHS BO3yXa U PACIO3HAIOT €ro.
Habmronarot 3a cBOWCTBaMH BELIECTB U SIBICHUSMH, TIPOUCXOSIIUMH C BEIIECTBAMH.
OnuchIBatOT XMMUYECKHH SKCIEPUMEHT € IIOMOLIbIO €CTECTBEHHOTO (PyCCKOI0 MU
POJIHOTO) sA3bIKA U sA3bIKa XUMHH. COCTaBISIOT OTYET 110 PE3yJIbTaTaM.

27 14.12 Kucnortsr. [Tap.16 | AHaMM3UPYIOT COCTaB KHUCIOT. Pacmo3HaloT KHUCIOTHI C MOMOINBI HHIAUKATOPOB.
JL.o. Nel14 XapakTepu3ylOT APEICTABUTEIEH KHCIOT: COJISIHYHO M CEPHYI. XapaKTepU3YIOT

PacTBOPUMOCTh COSIMHEHU C TTIOMOIIBIO TaOJIHUII pACTBOPHUMOCTH.
YcraHaBnuMBalOT PUYMHHO-CIICICTBEHHBIE CBA3W MEKJY CBOMCTBAMHU COJISIHOW U
CEPHOM KUCIIOT U 00JACTAMU UX TPUMCHEHUSI.

28 15.12 Comu [Tap.17 | XapakTepusylOT COJMU KaK MPOAYKTHI 3aMEIICHHs BOJOPOJa B KHUCIOTE Ha METaJl.
3anuceiBaroT (hOPMYJIbI COJIEH 10 BaJICHTHOCTH. Ha3pIBaroT coiu 1o opMynam.
Hcnonw3ytor TabnuIily pacTBOPUMOCTH Il  XapaKTEPUCTHUKHA CBOMCTB  COJICH.
[IpoBoasT pacuétel o Gpopmysnam conei

29-30| 21.12 KomnnyecTBo BemecTBa [Tap.18 | OOBACHSIOT YTO TaKOE KOJIMYECTBO BEIIECTBA, MOJIb, IOCTOSIHHASE ABOTAIPO,
22.12 MOJISIpHAs Macca. PemaroT 3amadyu ¢ HCIOIb30BaHUEM TOHITHH «KOJTUYECTBO

BEIIECTBAY, «MOJISIPHASI MAcCay, «IOCTOSIHHAS ABOTaIpO

31 28.12 Monsipabiii 00beM [Tap.19 | OOBACHSIOT YTO TaKOE MOJIAPHBIA 00BEM T'a30B, HOpMaNbHbBIE yCIoBUs. Pemator

ra3000pa3HBIX BEUICCTB 3aJ1a4¥ C UCTIOJIb30BAHUEM TIOHATHN «KOJMYECTBO BEIIECTBAY», «KMOJISIPHAS Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «ITOCTOSIHHASL ABOTaIPO».
32-33 | 29.12 Pacuérsl mo xumuueckum | Ilap.20 | XapakTepusyroT KOJIMYECTBEHHYIO CTOPOHY XMMHUYECKUX OOBEKTOB U IIPOLIECCOB.
ypaBHEHUSAM PemaroT 3aauu ¢ UCTIOIB30BAaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIpHAS
Maccay, «MOJISIPHBIN 00beM ra30B», «IIOCTOsSIHHAsE ABOTapo»

34 11.01 Bona. OcHoBaHU. [Tap.21 | OOBSACHSIOT YTO TAKOE «OCHOBAHUS, «IEJTO0UN», KKAUECTBEHHAS PEAKIIUS,

JT.o. Nel5 «uHauKaropy». Kiaccuduuupyror ocHOBaHUS MO PaCTBOPUMOCTHU B BOJIE.
OnpenensiroT MPUHAIS)KHOCTH HEOPTaHUIECKIX BEIIECTB K KJIACCY OCHOBAHUH 110
¢dopmyre. XapakTepu3yIOT CBOMCTBA OTACIbHBIX MPEACTABUTENICH OCHOBAHHIA.
Hcnonb3yroT TabiuIry pacTBOPUMOCTH JJISL OTIPECIICHUS PACTBOPUMOCTH
OCHOBAaHMII.

35 12.01 PactBopsl. MaccoBas [Tap.22 | OOBACHSIOT YTO TAKOE «MACcCOBasi A0JsI PACTBOPEHHOTO BEILIECTBAY. Y CTAaHABIMBAIOT
OIS aHaJIOTUU ¢ 00BEMHOMN J0Jei KOMIIOHEHTOB T'a30BOi cMecH. PemaroT 3a1auu ¢
pacTBOPEHHOTO BEIIECTBA WCIIOJIb30BaHNEM TIOHSTHN «MacCoBast JIOJISI DJICMEHTA B BEIIIECTBEY, «MacCOBast JIOJIS
Jl.o. Nel6 pPacTBOPEHHOTO BEIIECTBAY, «00bEMHas JI0Jsl Ta3000pa3HOTO BEIIECTBA»

36 18.01 I1.p. Ne 5 PaboTaroT ¢ 1abopatopHeIM 000PYJIOBAaHUEM 1 HArpeBaTeIbHBIMUA IPUOOPaMH B
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«[IpurotoBiieHue
PacTBOPOB COJICH ¢ UX
3aJaHHOU MacCOBOU
JoJeiy

COOTBETCTBUH C TIPABUIIAMU TEXHUKH 0€30MMacCHOCTH. BBIOTHSIIOT mpocTeiIme
MIpUEMbI OOpaIEHUSs C TAOOPATOPHBIM 000PYIOBAHUEM: C MEPHBIM IIMITHHIPOM, C
Becamu. HaOmroaroT 3a CBOMCTBaMU BEIIECTB U SBJICHUSMU, POUCXOISIIMMHU C
BemecTBamMu. OMUCHIBAIOT 3KCIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UITU
POJHOTO) SI3bIKA U SI3bIKa XUMUU. COCTABIISIOT OTYETHI IO Pe3yIbTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA

37 19.01 O60061eHue u OO000111al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TeMe: «BaxkHeimme
cucreMaTu3anusa 3HaHUM IpeCTaBUTEIIN HEOPTraHNYECKNUX BEILIECCTB. KonnuecTBeHHBIE OTHOLIEHUS B XUMUN.
no Teme: «Baxuenmme IIpuMeHSIOT Ha IPAaKTUKE paHee U3Y4YEHHBIH MaTepHall, padoTas 1o IpyInam ¢
HPEACTABUTCIIN 3aJaHUSMU PA3HOTO YPOBHS CJIOKHOCTH
HEOPTaHUYECKUX
BEIIECTB.

KonnuecTBeHHbIE
OTHOIICHUS B XUMHI)

38 25.01 KonTtponsnas pabora N2 o teme: «BakHeHIMe MpeACTaBUTENTN HEOPTraHNIECKHUX BemecTB. Kom4ecTBeHHbIE OTHOIICHUS

B XUMUI»

OcHOBHbBIE KJ1acChl HeOPraHu4eckKux coeanuenui (10 u)
39 26.01 OKcHIbl: [Tap.23 | OOBACHSIOT YTO TaKOE HECOIEOOPa3yIOIINE OKCUIBI, COIE00Pa3yIOIUe OKCHIBI,

KJIacCU(pUKAIUS U OCHOBHBIEC OKCHJIBI, KHCIIOTHBIC OKCHIBI. XapaKTePU3YIOT OOIIHE XUMHUICCKHEC

CBOWCTBA. CBOMCTBa COJIE0OPaA3YIONINX OKCUAOB (KUCIOTHBIX M OCHOBHBIX) COCTaBISIOT

Jl.o. Ne17-18 yYpaBHEHUS PEaKINi ¢ ydacTHeM OKCUA0B. HabmioatoT 1 ONMCHIBAIOT PEAKITUU C
y4acTHEM OKCHJIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U
sI3bIKa XUMUH. [IpOBOSIT OIBITHI, TIOTBEPKIAIOIINEC XUMHUIESCKHE CBOMNCTBA OKCHJIOB
¢ cOOJII0/IEHHEM TPABHII TEXHUKH 0€30MaCHOCTH

40 1.02 OcHoBaHus: [Tap.24 | CocTaBisroT ypaBHEHHS peaKIuii ¢ yuacTueM ocHoBaHui. HaOmrogaroT u
KIaccupuKanus u OTMHCHIBAIOT PEAKIIMH C YUACTHEM KHUCIIOT C MIOMOIIIBIO0 €CTECTBEHHOTO (PYyCCKOTO UITN
CBOWCTBA. POJIHOTO) SI3BIKA U S3bIKA XUMHH. [IPOBOJAT OMBITHI, TTOITBEPKIAIONTNE XUMUICCKIE
JL.o. Ne19-21 CBOMCTBAa OCHOBAHUM, C COOJIIOICHNEM MPABHUI TEXHUKU OE30MaCHOCTH

41-42 | 2.02 Kucnorsr. x [Tap.25 | XapakTepu3yrooT 001I1Me XUMUYECKHE CBOMCTBA KHCIOT COCTaBISIOT ypaBHEHUS
8.02 KJIacCU(pUKaLUU U peakuuii ¢ yqyactueM KuciaoT. Habmo1aloT U ONKCHIBAIOT peaklUy € y4acTHEM

XUMHUYECKHUE CBOICTBA.
JI.0. No22-23

KHCJIIOT. HpOBO,Z[HT OIIBITBI, IOATBCPIKAAIOINNC XUMHUYCCKHUC CBOMCTBA KHUCJIOT, C
CO6J'IIO)I€HI/IGM IMpaBUJI TCXHUKH 0e3omacHOCTH
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43-44 | 15.02 Comn, ux knaccudukanus | [1ap.26 | PaznudgaroT MOHATHS «CPEAHHUE COTN», KKUCIBIE COJIN», KOCHOBHBIC COJIH.
16.02 Y XUMUYECKHE CBOMCTBA. XapakTepusyroT 00II1e XUMHUUECKUE CBOMCTBA coliei. COCTaBIISIIOT ypaBHEHUS
JL.o. No24-26 peakmuii ¢ ygactrem cojieid. HaGmrogaroT U OMMCHIBAIOT PEAKIIUU ¢ YIaCTUEM COJICH C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) A3bIKA U sI3bIKa XUMuu. [IpoBoasT
OTIBITHI, TOJTBEPKIAIONINE XUMUUYECKHE CBOMCTBA COJIEH ¢ COOTIOACHUEM MTPaBUII
TEXHUKHU 0€3011aCHOCTU
45 22.02 ['eneTnveckas cBs3b [Tap.27 | XapakTepHu3yloT MOHATHE «TE€HETHUSCKHH psiy. NIoCTpUpyrOT TeHETHYECKYO
MEXy KJlaccaMu B3aMMOCBSI3b MEX/1Y BEIIECTBAMMU:
HEOPraHMYECKUX BEIIECTB MIPOCTOE BELIECTBO — OKCHUJ — TUAPOKCUI — COJIb. 3aMHUCHIBAIOT YpPaBHEHUS
Jl.o. Ne27 peakuuii, COOTBETCTBYIOLIUX [TOCJIE0BATEIBHOCTH («IIEMIOYKE») MIPEBPALLIEHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
46 1.03 [T.p. Ne 6 «Pemenne Yyarcs oOpamarhcs ¢ 1a00paTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU
SKCIIEPUMEHTAIBHBIX pubopaMu B COOTBETCTBUU C NMPaBUIIAMH TEXHUKHU 0€30MaCHOCTH, PACIlO3HABATh
3a1a9» HEKOTOpbIe aHMOHBI U KaTHOHBI. Ha0I1r01atoT CBOICTBA AIIEKTPOIUTOB U
MIPOUCXOJISIINE C HUMHU siBiieHUs. HabmioqaloT 1 OMUCKIBAIOT pEeaklUy ¢ y9acTHEM
AJIEKTPOJIHUTOB C TOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MIJIM POAHOTO) SI3bIKA U S3bIKA
xumun. QOpMyIUPYIOT BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA
47 7.03 O60061eHue 1 O060011at0T U CHCTEMaTU3UPYIOT CBOU 3HAHUS 10 TeMe: «OCHOBHBIE KIIacChl
CHUCTeMaTH3aLMs 3HAaHUI HEOPraHUYECKUX COCAMHEHUIN». [[pUMEHSIOT HAa IPAKTUKE paHee N3yYEHHBIN
1o teme: «OCHOBHbIC MaTepual, paboTas Mo rpymniaM ¢ 3aJaHHsIMHA Pa3HOTO YPOBHS CIIOKHOCTH
KJIaCChl HEOPTaHUYECKUX
COEIMHEHUI»
48 7.03 Konrtponbnas padora Ne3 1o teme: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUHEHHI
IMepuoauueckuii 3akon u [leprnoanyeckas cucrema xumudeckux j1eMeHToB /. M. MenneneeBa. Ctpoenue aroma (8 u)
49 14.03 EcrecTBeHHbIE [Tap.28 | OOBACHSIOT MPU3HAKH, MO3BOJISIFOIINE OOBEANHSITH TPYIIBI XUMHUECKUX dJIEMEHTOB
ceMencTBa B €CTECTBEHHbIE CeMeCcTBA. PacKphIBatOT XUMUYECKUI CMBICH (3TUMOJIOTHIO)
XUMHUYECKHX Ha3BaHUI €CTECTBEHHBIX CEMEMCTB. APryMEHTUPYIOT OTHOCUTENBbHOCTh Ha3BaHUS
JJIEMEHTOB. «HEpTHBIE Ta3b. OOBICHSIIOT YTO TaKoe «aM(OTEpHbIe coeqHeHus». Habmoxarot
AMbOTEpHOCTS. U OINUCBIBAIOT peakiuil. XapakTepu3yroT IBOMCTBEHHBIN XapaKTepe CBOMCTB
Jl.o. Ne28 aM(OTEpHBIX OKCHIOB U TUAPOKCUIOB. [IpOBOJSAT ONBITHI 1O MOTYYEHUIO U

TIOATBCPIKACHUIO XUMHUYCCKUX CBOMCTB aM(pOTepHBIX OKCHUIOB U THAPOKCUJIOB.
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50 15.03 Otkpeitue 1. U. [Tap.29 | Pa3znmuuaroT ecTeCTBEHHYIO M MICKYCCTBEHHYIO KJIacCHU(PUKAIINH.
MemnneneeBbM ApryMeHTHpYIOT OoTHeceHue Ileproamueckoro 3akoHa K eCTeCTBEeHHOU
[lepuoanueckoro 3akoHa kinaccupukanuu. MoaenupyoT XUMHUYECKHE 3aKOHOMEPHOCTH C BbIJIEJICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa U MPEICTABICHUEM HX B IPOCTPAHCTBEHHO-
rpaduyecKoil UM 3HaKOBO-CHMBOJIMUECKOI Gopme
51 21.03 OCHOBHBIC CBEACHHS O [Tap.30 | OOBACHSIOT YTO TAKOE KIIPOTOHY», KHEUTPOHY, «IJIEKTPOHY, «XUMHUUCCKHHA FIIEMEHTY,
CTPOEHHUH aTOMOB. «MaccoBoi unciio». OMUCHIBAIOT CTPOCHUE SApa aToMa ucnoib3ys [lepuonnueckyro
cucremy xummuueckux snemenToB Jl. . Menneneesa. [lony4aroT nHpOpMALIHIO TIO
XUMHH U3 PA3TUYHBIX HCTOYHUKOB, aHAIM3UPYIOT €€.
52 22.03 CrtpoeHue 3JIeKTPOHHBIX [Tap.31 | OOBACHSIOT YTO TAKOE AJIEKTPOHHBIN CIIOW WJIM YPHEPTETUUECKUN YPOBEHb.
YpPOBHEI1 aTOMOB CocTaBisIOT CXEMBI paclpeesieHus JIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM B
XUMHAYECKHX 3JIEMEHTOB AJIEKTPOHHON 000JI0UKE
No«Nel-20 B Tabmume /1.
N. Menneneesa.
53 4.04 [Iepnonnueckuit 3aK0H [Tap.32 | PackpeiBatoT (U3NYECKUN CMBICI: TIOPSIIKOBOTO HOMEPAa XMMHUYECKOTO 2JIEMEHTA,
J. . Menneneesa u HOMEpa Mepuoaa 1 HoMepa rpyniibl.
CTpOEHHE aToMa OOBACHSIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUTMIECKUX W HEMETATHIECKUX
CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COSIMHEHUI B MEPHOJaX U TPYIIax
54-55 | 5.04 XapakTepucTuka [Tap.33 | XapakTepu3yloT XHMUYECKHE DIIEMEHTHI 1—3-T0 MepHOA0B 10 X MOJIO0KECHHUIO B
11.04 XUMHYECKOTO DJIEMEHTa [lepuonnueckoii cucteme xumMndeckux sinementos J1. 1. Menneneena.
Ha OCHOBAaHUH €ro ApPryMEHTHPYIOT CBOWCTBA OKCHIOB M THIPOKCHIIOB METAJIOB U HEMETAILJIOB
nosioxkeHus B [1C IIOCPEICTBOM YPABHEHUN PEAKLIUN
56 12.04 3HavyeHNe OrnpeaensoT UCTOYHUKU XUMHUecKoi nHpopManuu. [TomydaroT HEOOXOIUMYIO
[lepuonuueckoro 3aKoHa MH(OPMALIHIO U3 PA3TUYHBIX UCTOYHUKOB, aHATTM3UPYIOT €€, 0hopMIISAIOT
u [lepronnueckon WH(POPMAITMOHHBIN MPOAYKT, MPE3CHTYIOT €ro, BEAYT HAYYHYIO TUCKYCCHIO,
CUCTEMbI XUMHUUYECKUX OTCTaMBAIOT CBOIO TOYKY 3PEHUS
anemenToB JI. U.
MenneneeBa
Xumuueckas cBsi3b. OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE peaknnu (9 u)
S7 18.04 NonHnas xumnyeckas [Tap.34 | OOBACHSIOT YTO TAKOE MOHHASI CBSI3b, HOHBI. XapaKTEPU3yIOT MEXaHU3M

CBA3b

o0Opa3oBaHus HOHHOU CBs3U. COCTaBISIOT CXEMbI 00pa30BaHUSI HOHHOU CBSI3H.
Hcnonw3yror 3HaKoBOE MonenupoBanue. OnpenenstoT TUTl XUMUYECKON CBS3H 110

38




dhopmyne BemecTBa. [IpuBOAST IpUMEpPHI BENIECTB C HOHHOM CBS3BIO.
YcraHaBnyMBalOT MPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKy COCTAaBOM BEIIECTBA U
BHJIOM XMMHUYECKOH CBS3H, MEXK1y HOHHOU CBSI3bIO M KPUCTATHYECKUM CTPOCHUEM
BEIIECTBA, MEXKIAY KPUCTAIUTMYECKUM CTPOSHUEM BEIIIECTBA U €r0 (PU3NICCKUMU
CBOMCTBaMH

58 19.04 KoBanentnas nomsipuast | [1ap.35- | OOBSICHSIFOT 4TO TaKO€ KOBAICHTHAS CBSI3b, BAICHTHOCTh. COCTABIISIOT CXEMBI
Y HENOJISIpHAs 36 00pa30BaHus KOBAICHTHOW HETIOJSPHON XMMUYECKOH CBsI3U. VICIONB3yIOT 3HAaKOBOE
XHUMHYECKas CBS3b MojienupoBanue. OnpeaensioT TUI XUMHUYECKOU CBSI3U 1O (hopMyIie BEIIeCTBa.
[TpuBOST IpUMEPHI BENIECTB C KOBAJCHTHOM CBSA3bI0. DIIEKTPOOTPUIIATEILHOCTD
59 25.04 Merammyeckas [Tap.37 | OOBSCHAIOT YTO TAaKOE METAJUTMYECKASI CBA3b.
XMMHUYECKast CBSI3b. CocTaBIsIOT CXeMbI 00pa30BaHUS METAJUTMYECKON XUMUYECKOH CBSI3H.
Jl.o. Ne29 Hcnonb30BaTh 3HaKOBOE MOJENUPOBAHUE. XapaKTEPU3YIOT MEXaHU3M 00pa30BaHUs
METaJIMYEeCKOil CBSI3H.
OmnpenensioT TUI XUMHYECKON CBSI3U IO (opMyIie BemecTBa. [IpuBoasST mpuMeps
BEILECTB C METAJUIMYECKON CBSI3bI0. Y CTAaHABIMBAIOT MPUYUHHO-CICICTBEHHbIC
CBSI3U MEKIY COCTaBOM BEILIECTBA U BUIOM XUMHUECKOW CBS3U, MEKIY
METaTTMYECKOM CBA3BIO M KPUCTAIIMYECKUM CTPOCHUEM BEIIECTBA, MEXKLY
KPUCTAJUTMIECKUM CTPOCHUEM BEIIECTBA M €ro PH3NIECKUMHU CBOHCTBAMH.
60 26.04 CreneHb OKHUCIIEHUS [Tap.38 | OOBACHAIOT YTO TAKOE «CTENEHb OKUCIEHUS», «BAJEHTHOCTh.
CocraBnsaoT (GopMysbl OMHAPHBIX COEIMHEHMM Ha OCHOBE OOIIEro crocoba ux
Ha3BaHuil. CpaBHUBAIOT BAJICHTHOCTb U CTENEHb OKHCICHUS. PacCUnNTBIBAIOT CTETIEHU
OKHCIICHHS 110 (hOpMyJIaM XMMHYECKUX COSTMHEHHH
61-62 | 2.05 OxucnuTensHo- [Tap.39 | OOBACHAIOT YTO TAaKO€ OKUCIUTEIbHO-BOCCTAHOBHUTENbHbBIE PEAKIIMU, OKHUCIUTEINb,
3.05 BOCCTaHOBUTEIILHBIC BOCCTAHOBHTEIIb, OKHCIICHHE, BOCCTAHOBIICHHE.
peakuuu Knaccuduuupyror  XuMHUYeCKHe peakLUui [0 NPU3HAKY «M3MEHEHHE CTereHeH
OKHCIICHHSI DJIEMEHTOB.
OmnpenensttoT OKHCIIUTEIb W BOCCTAaHOBMTENb, IPOLECCHl OKUCIECHUS U
BOCCTAaHOBJICHHSI.
63 16.05 O60061eHue u O6o00marot u cucteMatTu3upyroT cBou 3HaHUsA 110 Teme: «I13 u [ICXD» u «CtpoeHue

cHCTEMaTH3aINsI 3HAaHUH
o TemaM: «I13 u
[ICX9» n «CtpoeHue
Beniecta. OBP»

BemiectBa. OBPy. [IpuMeHsioT Ha pakTHKe paHee U3y4eHHbIH MaTepua, padoTas 1o
rpynnam ¢ 3aJaHUsIMU Pa3HOrO YPOBHS CII0KHOCTH
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64 17.05 ITpomexxyrounast arrecramusi. KontponpHas paborta
65-66 | 23.05 [ToBTropenue. Pemenue Pemrator pacuerHbie 3a1a4H.
24.05 pacyeTHBIX 3aj1a4
67-68 | Pe3sepBHOE Bpems
IHoypouyHoe mu1anHupoBaHue
9 kJaacce (2 yaca B He/1eJI10)
Ne [ara Tema ypoka Hom. Buabl yueOHoI 1eATeJIbHOCTH
n/n ITnan \ dakr 3a/iaH.
IloBTOpEeHue u 00001IeHNE CBeleHUIT O Kypcy 8 kiacca. XuMuuyeckue peakuuu (5 4)
1 7.09 Knaccudukanus [Tap.1 | XapakTepu3yroT OKCUJbI, THIPOKCHIbI (OCHOBAaHUS, aM(pOTEpHbIE THIPOKCH/IBI,
HEOPraHMYEeCKUX KHCJIOPOACO/IepIKaIlre KUCIOTHI) U COJIM 1O TUIaHy: COCTaB, CiocoObl 00pa3oBaHus

B€IICCTB U UX

Ha3BaHM, XapakTepHble cBoiicTBa U nonyyeHne. Kinaccuduuupyror okcusl,
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HOMEHKJIaTypa TUAPOKCHIBI (OCHOBaHUSI, aM(OTEpHBIE THAPOKCUIBI, KHUCIOPOICOAEPIKAIIHE
KHMCJIOTBI) U COJIM TI0 PA3IMYHBIM [IPU3HAKAaM. Y4aTrcs NOATBEPKIATh
XapaKTePUCTHUKY OT/IEIbHBIX MPECTaBUTENEH KIacCOB HEOPTaHUYECKUX BEILIECTB
YPaBHEHUSMHU COOTBETCTBYIOILMX peakluii. PacKppIBatoT B3aUMOCBSI3b MEXY
KJIacCaMH HEOPraHUYECKUX COEIMHEHUH, KaK TeHETUYECKYIO
2-3 8.09 Krnaccudukanus [Tap.2 | OOBACHSIOT MOHITUS «XUMUYECKAsT PEAKIIHS», «PEAKIIUU COSTMHCHHUSI», «PCAKITUU
14.09 XUMHUYECKHUX PEaKIHi 1o Pa3IoKEHUs», «peakluu 0OMeHay, «PeaklUuy 3aMeICHUSY, «PeaKluu
pPa3IUYHBIM OCHOBAHUSIM. HEUTpaIU3aLUN», «IK30TEPMHUUECKUE PEAKIIUNY», «IHIOTEPMUUYECKUE PEAKIII,
JL.o. Nel-5 «0OpaTUMbIE PeaKIuNy, KHeOOpaTUMbIE PEAKIIHI», OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUN», «<TOMOTCHHBIC PEAKIINIY, «I€TEPOTEeHHBIE
peaKIuny, «KaTATUTUYECKUE PEaKLUn», «HEKATATUTUIECKUE PEaKIun,
«TeTIOBOM 2P PeKT XUMHUECKOH peaknuny. Kiraccnuuupyror XuMu4aeckue
peaKkiuy Mo pa3IuuyHbIM OCHOBaHUAM. OMpenesstoT OKUCIUTENb U
BOCCTaHOBHUTEIb, ITPOLIECCHI OKUCIEHHSI U BOCCTAHOBJICHUS.
Haburo1a10T 1 onuchIBaOT peakiy MEXAy BEIleCTBAMU
4-5 15.09 [TonsiTue o ckopocTu [Tap.3 |OOBACHSAIOT YTO TAKOE «CKOPOCTh XMMHUYECKOHN peakiun». ApryMeHTUPYIOT BBIOOD
21.09 XUMHUYECKON peaKIIiH. CAMHHII U3MEpPEHUs. Y CTaHABIMBAIOT IPUUYUHHO-CIIEICTBEHHBIC CBS3H BIUSHUS
Karanus. pa3nMYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKUX peakuuid. Habmonaror u
Jl.o. Ne6-12 OTHCHIBAIOT PEAKIIMN MEXKIY BEIIECTBAMH C TTIOMOIIBIO PYCCKOTO (POHOTO) S3bIKA U
sI3bIKA XUMHUH. [IpOBOAST OIBITHI, MOATBEPKIAIOIINE 3aBUCUMOCTh CKOPOCTH
XMMHUYECKOHN peakluy OT Pa3InuHbIX (PaKTOPOB
XumMnueckue peakuuu B pacraopax (10 u)
6 22.09 DNEeKTPOTUTHYECKAS [Tap.4 | XapakTepHu3yrT MOHATHUS «ANEKTPOIUTUYECKAS TUCCOIHAIIH, «OIEKTPOIUTHI,
Jucconumanus. «HEIIEKTPOIUTHIY. Y CTAaHABIMBAIOT IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXTY
Jl.o. Nel3 MIPUPOJION SJIEKTPOIHUTA U CTENIEHBIO €r0 JUCCOLMALINH. Y CTAHABINBAIOT
MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U MEX]1y TUIIOM XUMUYECKOW CBSA3H B DJIEKTPOJIUTE
1 MEXAHU3MOM €r0 AUCCOLUALNH.
7 28.09 OCHOBHBIE TIOJIOKEHUS [Tap.5 | XapakTepu3yrT MOHATHUS «CTEMEHD TUCCOIMAIINNY, «CHIIbHBIE SJEKTPOIHUTHIY,
Teopuun «cnabble IEKTPOIUTHI», «KKATHOHBI», «aHUOHBD», «KUCIOTHD», «OCHOBAHUY,
AIEKTPOJUTUYECKON «conm». COCTaBIISIIOT YPaBHEHUS AJIEKTPOTUTHUECKOIN TUCCOUMUALINY KUCIIOT,
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nuccormanuu (TO).

OCHOBaHUU ¥ colieil. IToCTpUpyIOT IpuMepaMu OCHOBHBIE TTOJIOKEHUST TEOPUU
ANEKTPOJIUTUICCKON TUCCOIIMAIIH. Pa3iualoT KOMIIOHEHTHI I0Ka3aTeIbCTB
(Te3ncoB, apryMeHTOB U (hOPMBI JJOKA3aTEIIbCTBA)

8-9 29.09 Xumuueckne  cBoiictBa | I[lap.6 XapakTepusyroT 00IIe XUMUIECKUE CBOMCTBA KUCIIOT C TIO3HUIIMNA TEOPUHU
5.10 KHCJIOT KaK 3JIEKTPOJINTOB 3IEKTPOJIUTHYECKON aucconnani. COCTaBiIsOT MOJIEKYIISIPHBIE, IOJHBIE U
UT.0. Ne14-23 COKpalIéHHbIE MOHHBIC YPaBHEHUSI PEAKIINI C yH4aCTHEM KUCIOT. APryMEHTUPYIOT
BO3MOKHOCTb ITPOTEKAHUS PEAKLUN C y4aCTUEM KUCJIOT Ha OCHOBE MPAaBUIIA
beprosuie u psina akTHBHOCTH MeTaJIOB. [IpOBOJAT ONBITHI, HOATBEPKAAIOIINE
XUMHUYECKHE CBOICTBA KUCIIOT, C COOTIOACHUEM MIPABHII TEXHUKH 0€30acHOCTH.
Ha6uto1a0T 1 ONKCHIBAIOT PEAKIIMM C YYACTUEM KHUCIIOT C IIOMOILIBIO PYCCKOTO
(poaHOTO) SI3bIKA U S3bIKA XUMHH
10 6.10 Xumnueckue  cBoiictBa | Ilap.7 | CocTaBisitOT MOJIEKYJISIPHBIE, TOJIHBIE U COKPALLEHHbIE HOHHBIE YPAaBHEHHUS
OCHOBaHUI KaK peakLuil C ydacTHEM OCHOBAHHI. APryMEHTHUPYIOT BO3MOKHOCTb IPOTEKAHUS
BIEKTPOJIUTOB. peaKuuii C yyacTHEM OCHOBaHUI Ha OCHOBE NpaBwiia beproie. [IpoBOAT OMBITHI,
UT1.0.Ne24-28 MTOATBEPIKIAIOIINE XUMUYECKUE CBOWCTBA OCHOBAHHM, C COOJIFOICHUEM IPABHIIT
TeXHUKH Oe3onacHocTy. HalaroqaroT 1 ONMChIBAalOT PEaKIMU C y4acTUEM KUCIIOT C
MTOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMUU
11 12.10 Xumunueckne  coiictBa | Ilap.8 | XapakrepusyroT o0uine XMMHUYECKHE CBOMCTBA COJIEH C MO3ULIMNA TEOPUU
COJIEHN KaK AJIEKTPOJIUTOB. NMEKTPOIUTHYECKON Jucconuanu. COCTaBISAIOT MOJIEKYJIIPHBIE, TIOJIHBIE U
UI.o. Ne29-31 COKpAIllEHHBIC HOHHBIE YPAaBHEHHU PEAKIMM C y4aCTUEM COJIeH. APryMEHTHPYIOT
BO3MOXKHOCTb IIPOTEKAHUS PEAKLIUN C yYaCTHEM COJIEH Ha OCHOBE IpaBUIIa
Bbepromne. [IpoBoASIT ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA COJIEH, €
co0JII0/ICHHEM NPaBUIJI TEXHUKU Oe3onmacHocTH. HalmronaroT 1 onuchIBatoT
peaKiuu C y4acTUEM COJIeH C MOMOIIBIO PYCCKOTO S3bIKA U S3bIKa XUMHUHU
12 13.10 [TomsstTue o rugpomuse | Ilap. 9 | YcranaBnuBaroT 3aBUCHMOCTb MEXKIY COCTaBOM COJIM M XapaKTepOM IHAPOJIN3A.
coJen AHaMM3UPYIOT Cpeny pacTBOpPa COJIA € MTOMOIIBI UHAMKATOPOB. [Iporaosupyror
THUII THJIPOJIM3a COJIM Ha OCHOBE aHAJIN3a ero (opMyIisl
13 19.10 [1.p. Ne 1. Pemenne VYdarcss oOpamarbcsi ¢ J1a0OpaTOpHBIM O0OpPYIOBAaHWEM W HarpeBaTeIbHBIMH

AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeME
«INEKTPOIUTHIECKAS
I CCOITHAITTSI

npubopamMu B COOTBETCTBHM C INpaBWJIaMH TeXHHKH Oe3omacHocTH. HaGmromaroT
CBOMCTBa JJIEKTPOJUTOB U MPOUCXOAAIIMX C HUMHU sBieHud. HaOmomatror u
ONMUCBIBAIOT PEAKLUUU C YYaCTHEM OJJIEKTPOJUTOB C IIOMOILBI €CTECTBEHHOI'O
(pycckoro wiaM pOJHOTO) SI3bIKa M s3bIKa XUMHUU. DOPMYIHPYIOT BBIBOABI IO
pe3yabpTaTaM IPOBEIECHHOIO DKCIIEPUMEHTA
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14 20.10 O060011eHre U cuCcTeMaTU3alus 3HAaHUN 110 TeMe « X MMHUYECKUE PEAKIH B PACTBOPAX AIICKTPOIHUTOBY
15 20.10 Kontposbnas pabora Ne 1 mo teMe « XMMHUYECKHE PEAKIIMK B PACTBOPaX JIEKTPOJHUTOBY
HemeTanuabl 4 ux coeuHeHus (25 4)
16 26.10 OO01mas XxapakTepucTHKa [Tap.10 | OOBACHSIOT 4TO Takoe HeMeTaIbl. CPaBHUBAIOT AJJIOTPOITHBIC BUIOU3MEHEHUS
HEMETAIIJIOB KHCIopoa. PacKkppIBaTh MPUUKHBI AJUIOTPONUU. XapaKTEPU3YIOT XUMUYECKHE
3JIEMEHTBI-HEMETAJITBI U TPOCTHIC BEIIECTBA-HEMETAIIBI: CTPOCHUE, GPU3UUYECKUE U
XUMHUYECKHE CBOICTBa HeMeTaIOB. OOBSACHAIOT 3aBUCUMOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTEIHHBIX CBOWCTB AJIEMEHTOB-HEMETAJNIOB OT UX MOJIOKCHHUS B
[leproanueckoil cucTeMe XMMHUYECKHX DJIEMEHTOB
17 27.10 O6mas ITap.11 | XapakTepu3yroTt cTpoeHue, GU3nIecKrue i XUMHUIESCKHE CBOMCTBA, MTOJIYICHUE U
XapaKTepUCTHKA MIPUMEHEHHE TaJIOTeHOB B IJIaHE OOIIEer0, 0COOEHHOTO U €IMHUYHOTO.
anemeHToB VIIA rpynibt YcraHaBnMBaOT MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa,
— raJIoreHoOB XUMHYECKOH CBSI3bIO, TUTIOM KPUCTANINYECKON PEIIETKH TaJIOT€HOB, UX
(U3HYECKUMHU U XUMUYCCKUMU CBOMCTBAMU
18 9.11 CoenuHenus [Tap.12 | XapakTepusyoTr cocTaB, (pU3MYECKHME M XHMHUYECKHE CBOWMCTBA, IMOJYYCHHE H
TaJIOTCHOB. MPUMEHEHHE COCIMHEHHWH TaJOTeHOB C WCIIONB30BAHUEM PYCCKOTO (POIHOTO)
Jl.o. Ne32 S3pIKa M SI3bIKa XUMHUU. HasbIBalOT COENMHEHHUs TallorTeHOB 1o (opmyne u
COCTaBISIOT (OPMYINIBI M0 WX HA3BAaHUIO. Y CTAaHABIMBAIOT MPUYUHHO-
CIIEJICTBEHHBIC CBSI3U MEXAY XUMHUYECKOW CBSI3bI0, TUIIOM KPHUCTAJUTMUECKOMN
pENIeTKH COSTMHEHUH TaJIOTEHOB, UX (PU3NICCKUMHU M XUMUYCCKIMH CBOHCTBAMH.
[IpoBoasaT, HAOMIOAAIOT ©  OMHCHIBAIOT XUMHUYECKHI  OKCIEPUMEHT  TIO
pacro3HaBaHWIO  TAJIOTEHUI-UOHOB  C  COOJNIOJIGHUEM  TPaBMII  TEXHUKHU
0e30MacHOCTH. BBIMOMHSAIOT pacyeThl MO0 XUMHUYECKUM (hOpMynaM W ypaBHEHUSM
peaKuuii, MPOTEKAIIIMNX C YYaCTUEM COCIMHEHUI raJOr€HOB
19 10.11 [Lp.Ne 2. «3yuenue VYyarca oOpamarbcsi ¢ Ja0OpaTopHBIM O0OpPYIOBaHHMEM U HarpeBaTeIbHBIMU
CBOWCTB COJISTHOM npubopamMH B COOTBETCTBUH C TpaBWJIAMH TEXHUKH Oe3omacHOCTH. HaOmomaroT
KHUCITIOTBI» CBOMCTBAa DIIEKTPOIUTOB W TMPOUCXOMAAIIUX C HUMHU sBiIeHuUd. Habmomaror u
OINMMCHIBAIOT PEAKIMH C YYaCTHEM DJIIEKTPOJUTOB C TIOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POTHOTO) S3bIKA M sI3bIKa XUMUU. DOPMYIHPYIOT BBIBOABI IO
pe3yabpTaTaM MPOBEJICHHOTO dKCIIEPUMEHTA
20 16.11 O6mas xapaktepuctuka | [lap.13 | JlatoT o0myro XapakTepUCTHKY aToMaM, IMPOCTHIM BEIIECTBAM U COEAHMHEHUSM

yneMeHToB VI A -

xanbKkoreHoB. Cepa

XaJIbKOT€HOB B 3aBHCHMOCTH OT HX TNoJjiokeHusi B llepmonnueckoil cucreme.
XapakTepu3yloT CTPOEHHUE, aJUIOTponus, (U3NYECKHe U XHMHYECKHUE CBOWCTBA,
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IIOJIyYE€HUE U IPUMEHEHHUE CEPBl. Y CTAHABIMBAIOT IPUUNHHO-CIICICTBEHHBIE CBSA3H
MEXKy CTPOCHHUEM aTOMa, XMMUYECKOM CBSA3bI0, TUIIOM KPUCTAUIMYECKOU PEIIETKU
cepsl, €€ PU3MYECKUMH U XUMUYECKUMHU CBOHCTBAMH.

21

17.11

CepoBo10po1 ¥ CYIb(MUIBI

[Tap.14

XapakTepusyloT COCTaB, PU3NYSCKHE U XUMUYECKHE CBOMCTBA, IMOJIYyYCHUE U
MPUMEHEHHE COCTMHEHUI Cephl B CTCTIICHH OKUCJICHHS -2 C HCITOJIb30BAHUEM
pPyccKoro (poaHOro) sI3bIKA U s3bIKa XMMHUH. Ha3bIBalOT COSAMHEHUS CEPhI B
CTCICHH OKUCIICHHS -2 110 popmyJie B CocTaBsAOT (POPMYIIBI 0 UX HA3BAHMIO.
CoCTaBJISIOT MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHI, XapaKTePU3YIOIIHE
XUMHYECKHE CBOMCTBA COCAMHEHHI CEPhI B CTCIICHU OKUCIICHHUS -2.

OIHKCHIBAIOT MPOIECCHI OKUCICHUSA-BOCCTAHOBJICHUS, ONPEACISIIOT OKUCIUTEIb U

BOCCTAHOBHTEJIb U COCTABJISIOT AJIEKTPOHHBIN OaJaHC B PEAKIIUAX C YUACTHEM CEPBI

B CTEIIEHU OKUCIICHUSA -2.

VYcraHaBIMBAaOT —MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXJIY XUMHUYECKOH CBS3bIO,

TUTIOM KPUCTAUTNYCCKOW PEIMETKA COCIUHEHUH Cephbl, WX (QUINICCKUMHU H

XMMHYECKUMH CBOMCTBAMH

22

23.11

Kucnopoaseie coeIMHEHUS

CepHI.
UL.0. Ne33

[Tap.15

3anuceiBaloT (GOpMyIIEI OKCHUIOB CEPbI, HAa3bIBAIOT WX, OMHMCHIBAIOT CBOWCTBA Ha
OCHOBE 3HaHMIl O KHCIOTHBIX OKCHJAaX. XapakTepu3ylT COCTaB, (pU3MYecKhe u
XUMHUYECKHE CBOWMCTBA CEPHOM KHUCIIOTBI KaK JJIEKTPOJIUTA C HMCHOJIb30BAaHUEM
pycCcKOro (poAHOro) sA3bIKa U si3bIka XUMUU. COCTABIIAIOT MOJIEKYJISIPHBIE U MIOHHBIE
YPaBHEHUS PEaKIMil, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOWCTBA CEPHOU KHCIIOTHI.
Pacnioznator  cynbhaT-uoHBl. XapaKTepU3ylOT CBOWCTBA KOHIEHTPHUPOBAHHOM
CEpHOI KHUCIIOTHI KaK OKHCIIUTENSI C UCIOJIB30BaHUEM PYCCKOTO (POAHOIO) A3bIKa U
a3plka  XuUMHHM. COCTaBJISIIOT YpaBHEHHS OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii METOI0M 3JIEKTPOHHOro OanaHca. BBIMOTHAIOT pacy€Thl 10 XUMHUYECKUM
(dbopMynaM U ypaBHEHUSAM peakIiil, IPOTEKAIOIHUX C YIaCTHEM CEPHOM KHCIIOTHI.
Haburo1a10T 1 onKChIBaIOT XMMHYECKUN IKCIEPUMEHT

23

2411

[Lp. Noe 3. «U3yuenwue
CBOMCTB CEepHOM
KHUCITIOTBI»

VYyarca oOpamaTtbCsi ¢ JTa0OpaTOpHBIM O0OpPYJOBaHHMEM U HarpeBaTeIbHBIMU
nmpubopaMyu B COOTBETCTBUU C IpaBWJIaMU TeXHUKHU Oe3omacHoctu. HabGmronmaror
CBOMCTBAa DIIEKTPOIUTOB W TMPOUCXOMAAIIMX C HUMHU sBiIeHUU. HabOmomaror u
OMMHCHIBAIOT PEAKLIHUU C Y4YaCTHEM OHIIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOTO
(pycckoro WM POTHOTO) S3bIKA M sI3bIKa XUMUU. DOPMYIHPYIOT BBIBOABI IO
pe3ysibTaTaM NPOBEACHHOI0 IKCIIEPHUMEHTA

24

30.11

OO0was

ITap.16

I[aIOT 06H_IYIO XAPAKTCPUCTHUKY aTOMaM, HNPOCTBIM BCHICCTBAM U COCOAUHCHUAM
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XapaKTePUCTHKA
XUMHUYECKHX JJIEMEHTOB
VA rpymrsbl. A30T

IMHUKTON€HOB B 3aBHUCUMOCTH OT MX MoJIoKeHUs B llepmommyeckoil cucreme.
XapakTepusyloT CTPOCHHE, (DM3UYCCKHEC M XUMHUYCCKHE CBOMCTBA, IOJYUYCHHE M
MIPUMEHEHHE a30Ta C UCIIOJIB30BAHUEM PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMUH.
Ha3piBatoT coenuHeHHs a3oTra 1o (opMmylie M COCTaBISAIOT (GOPMYJBI MO HX
Ha3BaHUIO. Y CTAHABIMBAIOT MPUYUHHO-CIECIACTBEHHBIE CBSI3M MEXKIY CTPOCHUEM
aTOMa M MOJIEKYJIbl, BUJIOM XUMHUYECKOW CBSI3U, TUIIOM KPUCTALINYECKON PEIIETKH

25

1.12

Ammuak. Coiti aMMOHUS
JI.o. Ne34

[Tap. 17

CoctaBisatoT (GpopMysibl IO UX Ha3BaHUAM. 3alUCBIBAIOT MOJIEKYJISIPHbIE U UOHHBIE
YPaBHEHUS PEaKLM, XapaKTepU3yIOIUe XUMUYECKHE CBOMCTBA aMMHUaKa U COJIeH
aMMOHHA. COCTaBIAIOT YPABHEHHS OKHCIUTEIBHO- BOCCTAHOBUTENIBHBIX pPEaKLUi ¢
y4acTHUEM aMMHMaKa C IIOMOIIBIO AIEKTPOHHOIO OalaHca.

VYcTaHaBIMBAalOT —NPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIY BHJAMH XUMHUYECKHX
CBA3CH, TUIIAMU KPUCTAUIMYECKUX DPEIIETOK aMMHAaKa M COJEHM aMMOHHUSA H HX
(bu3NYeCKUMU U XUMUYECKUMU cBoMcTBaMU. IIpoBoAsT, HAOIIOAAIOT U OMMCHIBAIOT
XUMHUYECKUN SKCIIEPUMEHT IO PAclO3HABaHUIO MOHOB aMMOHUS C COOJIIOJIEHUEM
IIPABUJI TEXHUKU OE€30IIaCHOCTH.

BoinonHsAIOT  pacy€rbl M0 XUMMUYECKUM (QOpMyJaM U YpaBHEHMSIM pEaKIMi,
IIPOTEKAIOIIUX C yYaCTUEM aMMHaKa

26

7.12

[1.p.Ne 4 «Ilonyuenue
aMMHaKa M U3y4eHHE
€ro CBOMCTBY»

[TonydaroT, coOMpaOT W pacmo3HAlOT aMMHak. PaboraioT ¢ 1abopaTOpHBIM
00Opy/I0BaHHMEM U HarpeBaTelbHBIMU MPHUOOpPAMU B COOTBETCTBHM C IpaBHIIAMU
TEXHUKH Oe3omacHOCTH. HalmromaoT M OMUCHIBAIOT XMMHYECKUNA IKCIEPUMEHT C
TTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKa XUMHH. DOPMYITUPYIOT BBIBOBI 110
pe3yibTaTaM MpOBEISCHHOr0 3KcrepuMenTa. COTpyaJHUYAIOT B Ipolecce yueOHOTo
B3aUMOJICHCTBUS TIPU pabOTE B Tpymmax

27-28

8.12
14.12

Kucnopoansie
COCTMHECHUS a30Ta.
Jl.o. Ne35

ITap.18

3anuCchIBalOT PeaKUU, XapaKTEPU3YIOIINE XUMHUUECKHE CBOMCTBA OKCUIOB
a30Ta.Y CTaHABIWBAIOT MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXIY BUJIOM
XUMHUYECKOM CBSA3M, TUIIOM KPUCTAITMYECKOMN PEIIETKH OKCUIOB a30Ta U UX
(HDU3UIECKUMU U XUMUYECKUMH CBOMCTBaMH. XapaKTEPU3YIOT COCTaB, (GU3UIECKHE
Y XMMUYECKHUE CBOMCTBA a30THOM KHUCIIOTHI KaK 3JEKTPOJIUTA, IPUMEHEHHE C
WCIIOIB30BAaHUEM PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XHMUH.

3anuchIBatOT MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHUSI PEaKIUi, XapaKTepU3YIOIIne
XUMHUYECKHUE CBOMCTBA a30THOM KUCJIOTHI Kak djekTpoiuTa.[IpoBoasT, HaOmr01a10T
Y OMUCBHIBAIOT XUMUYECKUN SKCIIEPUMEHT, XapaKTEPU3YIOIIUN CBONCTBA a30THOM
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KHCIIOTHI KaK 3JIEKTPOJIUTA, C COOI0OICHIEM MPaBUil TEXHUKU 0€30I1aCHOCTH.
XapakTepu3yrT a30THYIO KUCIOTY KaK OKUCIUTEIb. COCTaBISIOT ypaBHECHHS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, XapaKTEPU3YIOLUX XUMHUUECKUE
CBOWCTBA a30THOM KUCIIOTHI KaK OKUCIIUTEISI, C IIOMOIIBIO AJIEKTPOHHOTO OasiaHca.
[IpoBoasT, HaOIIOAAIOT U ONIHUCHIBAIOT XUMHUYECKUN IKCIIEPUMEHT,
XapaKTePU3YIOIINA CBOMCTBA a30THOM KUCIIOTHI KaK OKUCIUTES, C COOI0ICHUEM
MpaBWJI TEXHUKHU 0€30MacHOCTH

29 15.12 ®docdop u ero [Tap.19 | XapakTtepu3ylOT CTpOCHHUE, AUIOTPONHIO, (U3HUYECKHE M XHMHUYECKHE CBOWCTBA,
COETUHEHMUSI. MOJTy4YeHHEe U MpUMeHeHue Gocdopa ¢ UCIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA
JL.o. Ne36 U A3bIKA XUMUMU.
CamocTOATeNbHO OIUCHIBAIOT CBoMcTBAa OKcua ¢ochopa(V) Kak KHUCIOTHOTO
OKCHJIa U CBOWCTBA OPTOPOCHOPHONH KHCIIOTHI.
[TpoBonsAT, HAOMIOAAIOT U OMHMCHIBAIOT XUMHUYECKUI SKCIEPUMEHT C COOTIOIEHUEM
IIPaBUJI TEXHUKH Oe3onacHOCTH. PacnosHaroT gocdaT-noHbl
30 21.12 OO6mas [Tap.20 | Jaror oOmIyr0 XapakTepUCTHKY aTroMaM, IPOCTBIM BEIIECTBAM U COCAHMHCHUSIM
XapaKTepUCTHKa ieMeHToB IV A- rpynmsl B 3aBUCUMOCTH OT MX HojoxeHus B Ilepumogmueckoii
aneMeHToB [V A- cucteMme. XapakTepU3ylT CTpPOEHHE, aJUIOTPOINUI0, (PU3MYECKHEe M XHMHUYECKUe
Ipymnnsl. YTiaepo. CBOWCTBa, IOJIyueHHE M TNPUMEHEHHE aMOp(HOro yriepoja U €ro COpToB ¢
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.
CpaBHMBAIOT CTPOEHHUE U CBOMCTBa antMa3a 1 rpaduta. ONMChIBalOT OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIE CBOWCTBA YTIIepoia
31 22.12 Kucnoponnsie [Tap.21 | XapakTepusyroT cocTaB, pU3NUECKHE U XUMUUECKHUE CBOICTBA, MTOJIyYeHUE U

COEIMHEHUS YIIIEpOoJa.

JI.o. Ne37

MPUMEHEHUE OKCUIOB yTJIepoa C UCIOJIb30BAHUEM PYCCKOTO S3bIKA U sI3bIKa
XUMHH. XapaKkTepU3yloT COCTaB, (PU3NUECKUE U XUMUYECKHE CBOMCTBA, IOJTy4YEeHUE
Y MPUMEHEHUE YTOJIbHOM KUCIIOTHI U €€ coyieil. umrocTpupyoT 3aBUCMMOCTD
CBOMCTB COJIEH YrOJBbHOM KUCIOTHI OT X cocTaBa. [IpoBosT, HaOMIOAAI0T U
OMHUCBIBAIOT XUMUYCCKUH IKCIICPUMEHT C COOJIFOICHHEM MPABHIT TEXHUKH
6e3omacHocTH. PacriozHator kapOoHAT-HOH. BBIMONHAIOT pacuéThl Mo
XUMHYECKUM (hopMyraM U ypaBHEHUSIM PEaKIIHii, MPOTEKAIIINUX C YIaCTUEM

COEMHEHUI yriaepoaa
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32

28.12

ILp. Ne 5. «ITonyuenue
YIJIEKUCIIOro ra3a U
U3YYEHHUE €r0 CBOUCTBY

[Moxy4aroT, coOMpAIOT U Paclo3HAIOT YIIIEKUCIBIN ra3. HabmonaoT 1 onuceBaoT
XUMHAYECKHH SKCIEPUMEHT C IOMOIIBIO PYCCKOTO (POJHOIrO) S3bIKa M SI3bIKA
xuMuH. QOpMyYIHPYIOT BEIBOABI IO PE3YJIbTaTaM ITPOBEICHHOTO YKCIIEPUMEHTA.
CoTpyIHHYAIOT B MpoIecce yueOHOro B3auMOJICHCTBUS IpU paboTe B rpynnax
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29.12

YrieBoaopoibl

[Tap.22

XapakTepus3yloT OCOOCHHOCTH COCTaBa M CBOMCTB OPraHMYECKHX COETUHEHHI.
Pasnnuatror mnpenenbHble U HENpenenbHbIE yriieBojoponnl. HasbiBaloT u
3anmuchiBalOT  (Qopmysabl  (MOJIEKYJISIPHBIE W CTPYKTYpHbBIE)  BaKHEMIINX
IIpeICTaBUTENEN YrieBoaopoaoB. [IpeasnaratoT 3KCIEPUMEHT IO Paclo3HABAHUIO
COCIMHEHUI HempeaenbHoro crpoeHus. HabmomaioT 3a XOJ0M XHMHUYECKOTO
9KCIIEPUMEHTA, ONMCHIBaTh €r0 M JielaTh BbIBOABI HA OCHOBE HAOIIOACHMM.
OUKCUPYIOT PE3yNbTaThl IKCIIEPUMEHTA ¢ TIOMOIIBIO PYCCKOTO (POIHOIO) sI3bIKA, a
TaK)Ke C IIOMOIIBI0 XUMUYECKHX (POPMYIT U ypaBHEHUH.

34

11.01

Kucnoponconepxamue
OpraHHYecKue
COCIUHCHU A

[Tap.23

XapakTepus3yrT CHOUPTHI, KaK KUCIOPOACOAEpKAIINE OPraHUYECKUE COCIUHEHMS.
KnaccuduuupyroT criupThl 10 aTOMHOCTH.

HazpiBatorT mpencraBuTeneld OHO- U TPEXATOMHBIX CHUPTOB M 3aIHUCHIBAIOT U3
(hopmyIIbI.

XapakTepusyroT KUCIOThI, KaK KUCIOPOJICOIEpKalIe OPraHNYeCKHE COeTMHEHNS.
HaspiBaroT npezcTaBuTenell MpeaesbHbIX U HeNpeAeIbHbIX KapOOHOBBIX KUCIIOT U
3aMMChIBAIOT U3 (POPMYIIBIL.
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12.01

KpemHuii u ero
COCTMHEHUSI.
Jl.o. Ne38

[Tap.24

XapakTepus3yloT CTPOCHHE aTOMOB M KPUCTAIIOB, (hM3MUECKHEe M XUMHUYECKHE
CBOICTBa, NOJyYE€HUE U NPUMEHEHHUE KPEMHHS C HCIIOJIb30BAaHHEM PYCCKOTO
(poHOTO) SI3BIKA U SA3BIKA XUMUH.

YcTaHaBnuBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]ly CTPOCHHUEM aTOMa, BUAOM
XUMUYECKOM  CBS3M, TUIIOM KPUCTAUIMUYECKOW PEMIETKH KPEMHHUSA, €ro
(GU3MYECKUMH ¥ XMMHYECKUMH  CBOWCTBAaMH. BBITIONHSIOT  pacdy€Thl 10
XUMHYECKUM (GOopMyJaM U ypaBHEHUSM pPEaKIui, MPOTEKAIOUINX C y4acTHEM
KPEMHUS U €r0 COCAMHEHMH. XapaKTepu3yloT COCTaB, (pU3NUECKHe U XUMHUYECKHE
CBOMCTBA, TMOJIYYEHHE U MPUMEHEHHUE COEAMHEHUN KPEMHHUS C HCHOJb30BaHUEM
PYyCCKOro (poIHOTro) si3blka M si3blka XUMUU. CpaBHUBAIOT JUOKCH]IBI yIriiepojia U
kpeMmHHs. ONUCBHIBAIOT BAKHEUILNE TUIBI MPUPOJHBIX COSAUHEHUN KPEMHHUS Kak
OCHOBHOT0 3JIeMeHTa JUTochepsl. Paco3HaloT cCUIIMKaT-uOH
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36 18.01 CunukatHas [Tap.25 | XapakTepus3yroT CUIMKATHYIO IPOMBIIIJIEHHOCTh U €€ OCHOBHYIO ITPOYKIIHIO.
MPOMBIIIIICHHOCTh YCTaHaBIMBAOT aHATOTHH MEXAY PAa3IMYHBIMUA OTPACIISIMHA CUITHKATHOU
MIPOMBIIIJICHHOCTH
37 19.01 [Toryuenue HemerauioB | [1ap.26 | OnuChIBalOT HAXOXACHUE HEMETAIUIOB B IPUPOJIC. XapaKTEPU3YIOT (HPAKIIUNOHHYIO
MIEPETOHKY XKUAKOTO BO3/IyXa KaK COBOKYITHOCTh (PU3UYECKUX MPOLIECCOB.
ApPTyMEHTHPYIOT OTHECCHHE aKTHBHBIX HEMETAJLIOB K OKUCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIM IIPOIIECCAM
38 25.01 [ToydyeHne BaxKHEHITMX [Tap.27 | XapakTepu3ylOT XUMH3M, CBIpLE, anmaparypy, HayqHbIe IPUHITUIIBI M IPOAYKITHIO
XAMHUYECKUX COSAMHCHUN MIPOU3BOJICTBA CEPHOU KUCIOTHI. CpaBHUBAIOT IIPOU3BOCTBO CEPHOMN KUCIIOTHI C
MIPOU3BOJICTBOM aMMHUaKa
39 26.01 O000I11IeHE IO TEME [TpoBOAST OLIEHKY COOCTBEHHBIX JTOCTH)KCHHH B YCBOCHUH TEMBI.
HemeTamibsl 1 ux KoppektupyoT CcBOM 3HaHHS B COOTBETCTBHU C IUIAHUPYEMBIM PE3yJIbTaTOM.
COETUHEHUS [Tony4daroT XUMHUYECKYIO UH(DOPMALIUY U3 PA3IMYHBIX UCTOUYHUKOB. [Ipeacrapisior
nHpopmanuto o Teme «Hemeramuie» B BUae TaOIUI], CXEM, OIIOPHOTO KOHCIICKTA,
B TOM uucIe ¢ npuMmenenueM cpeacts MKT
40 26.01 KonrtponbHas pabora Ne 2 no Teme «HeMmeTayuibl 1 UX COETUHEHUS»
MeTtaJuibl 1 ux coequnenus (16 4)
41 1.02 OO011ast XapaKTepUCTHKA [Tap.28 | OOBACHAIOT YTO Takoe MeTaulbl. Pa3nuyaroT (opMbl CyIIECTBOBAHHS METAJIOB:
METaJIIIOB AJIEMEHTHI U TTPOCTHIC BEIIECTBA.
XapakTepu3yloT XUMHYECKHE JJIEMEHTHI-METAUIbl 10 WX TIOJOKEHUI0 B
[Tepuonnueckoit cucreme JI. WM. MenneneeBa. IIpornosupyror CBOICTBA
HE3HAKOMBIX METAIJIOB IO MOJOXeHHI0 B [lepuonnyeckoil cucteMe XUMHYECKHX
anemenToB JI. 1. MenneneeBa. YCTaHaBIMBAIOT INPUYUHHO-CIICICTBEHHBIE CBS3H
MEXIYy CTPOCHHEM aToMa, BHJIOM XHUMHYECKOH CBSI3U, THUIIOM KPUCTAITMYECKON
PENIETKH METAJNIOB — MPOCTHIX BEIIESCTB M MX COCTUHCHHM
42 2.02 O011e XUMHUUECKHUE [Tap.29 | OOBACHSIOT YTO TaKOE Psii AKTUBHOCTH METAJLIOB. [[pUMEHSIOT ero s

CBOKMCTBA METAJLJIOB.

UL.0.Ne39

XapaKTePUCTUKU XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB-MeTaIOB. O6001Ia0T
CUCTEMY XMMHUYECKUX CBONCTB METAJIJIOB KaK «BOCCTAHOBUTEIbHBIE CBOMCTBAY.
CocTaBisiOT MOJEKYJISIpPHbIE YPaBHEHUS PEaKIMi, XapaKTepU3YIOIIUX XUMUYECKUE
CBOWCTBA METAJIJIOB B CBETE YYEHHS 00 OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX

Imponeccax, a pCakuun € y4aCTUEM 3JICKTPOJIHUTOB, MPCACTABJIATE TAKXKE U B

48




HOHHOM Bue.HaOIro1ar0T 1 ONMKUCHIBAIOT PEAKIIUN MEXIY BEIIECTBAMH C
TTOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U S3bIKa XUMHUHU. CaMOCTOSITEILHO ITPOBOIST
OTIBITHI, MOJITBEPKAAFOIINE XUMUUESCKHE CBOMCTBA METAILIOB C COOJIIOICHUEM
MPABUJI TEXHUKH OE€301IaCHOCTH

43-44

8.02
9.02

OO61as xapakTepuCcTHKa
[IEJIOYHBIX METAJIOB.

[Tap.30

OOBACHSAIOT STUMOJIOTHIO Ha3BAHMSI TPYIIIBI «IIEJOYHbIE METAJLIBDY. JatoT 00mIyro
XapaKTEePUCTUKY IIETOYHBIM METa/laM [0 uX MojoxeHutro B Ilepuonnueckoit
cucteMe xuMuieckux sneMenToB J. 1. Menaeneena.

XapakTepusyloT CTpoeHue, (HU3UYCCKHEe M XHMHUYECKHE CBOMCTBA ICIIOYHBIX
METAJIJIOB B CBETE OOIIEr0, 0COOSHHOTO M € JUHUYHOTO.

[Ipeackas3piBalOT (PU3HUESCKUE W XMMHUYCCKHE CBOMCTBA OKCHIOB U THAPOKCHJIOB
IIETOYHBIX METAJUVIOB HAa OCHOBE HMX COCTaBa M CTPOCHUS W IOATBEPXKIAThH
MPOTHO3bl yPaBHEHUSIMH COOTBETCTBYIOMIUX peaknuid. [IpoBomar pacuérel 1o
XUMHYECKUM (QOopMyJaM U ypaBHEHHUSM pEakUui, MPOTEKAIOIUX C Yy4acTUEM
LIEJIOYHBIX METAJVIOB U UX COEAUHEHHUIN

45-46

15.02
16.02

OO01as XxapakTepuCcTHKa
I11€JI0YHO3EMEIIbHBIX

METaJLIOB.
UL.0.Ned0

ITap.31

XapakTepus3yloT CTpOCHHE, (PU3NUECKHE M XUMHYECKHE CBOHCTBA IIEIOYHO-
3eMENbHBIX METaJJIOB B CBeTe O0O0mero, o0OcoOEHHOr0 W  €OUHHYHOTO.
[Ipenckas3piBaroT (GU3HUESCKHE W XHMHUYECKHE CBONCTBA OKCHIOB W THAPOKCHJIOB
MetauioB |IA Tpynmel Ha OCHOBE WX COCTaBa W CTPOEHUS W TOATBEPKIAIOT
MPOTHO3bl YPABHEHUSIMU COOTBETCTBYIOIIUX PEAKITUH.

[IpoBomsT pacu€Tel MO XUMHUYECKMM GOpMyJaM M ypPaBHEHHUSM pPEaKInid,
MPOTEKAIOIINX C YYACTUEM HIEIIOYHBIX METANIOB U UX COCIMHEHUM
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22.02

JKEcTkoCTh BOOBI U
CIocoObI €€ yCTpaHeHUs

ITap.32

OOBACHSIOT YTO TaKOE «OKECTKOCTh BOJBI». PaznmnuaroT BpeMEHHYIO U IMIOCTOSHHYO
YKECTKOCTh BOJBI. [IpeararoT cnocoosl ycTpaHeHUs KECTKOCTH BOJbl. [IpoBomsT,
HaOJIIO/Ial0T M OMHCHIBAIOT XUMHUUYECKUN JKCIIEPUMEHT, C COOJIOJCHHEM MpPaBUII
TEXHUKHU O€30MMaCHOCTH
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1.03

ILp.Ne 6. «XKectrocTb
BOJIBI M CIIOCOOEI €6
yCTpaHEHUS»

[lonmyyaroT, coOOMpalOT M pacmo3HalOT  yIJIeKHcHbld ra3. OOpamaroTres c
J1ab0paTOPHBIM 000PY/IOBAHMEM M HArpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBUU
C MpaBWJIaMH TEXHUKHM Oe3omacHOCTH. HaOnromaroT M OMHMCHIBAIOT XUMHMYECKHI
JKCIIEPUMEHT C TOMOIIBI0 PYCCKOTO (POAHOrO) s3bIKa M SI3bIKA XUMHH.
@opMyIUPYIOT BBIBOABI IO  pe3yidbTaTaM IPOBEAECHHOTO  SKCIIEPUMEHTA.
CoTpyIHHYAIOT B Ipoliecce yueOHOro B3auMoIeHCTBUS IpU paboTe B rpynmnax
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49 7.03 AJTIOMUHHIA U €T0 [Tap.33 | XapakTtepusyloT allOMHHUK 10 ero mnosioxkeHuto B Ilepmomnueckoil cucreme

COCIMHEHUS xummudeckux dneMeHToB [[. V. MenaeneeBa. OnuChIBalOT CTpoeHUE, PU3NICCKUE U
XUMHYECKHE CBOMCTBA QIIOMHHHS, TMOATBEPXkAas HX COOTBETCTBYIOLIUMU
ypaBHeHHSAMHU peakuuid. OOBSICHIIOT [BOMCTBEHHBIH XapakTep XHUMHYECKHUX
CBOMCTB OKCHJIa M THAPOKCH/IA ATFIOMUHUSL.

50-51 14.03 DKeneso u ero coenunaenus | [lap.34 | Xapakrepu3ylOT ToJOXKeHHE Kene3a B lleproandeckoil CUCTEME XUMHUYECKUX

15.03 UL.0.Ned41-42 anementoB JI. M. MenneneeBa, ocoOEHHOCTH CTpoeHHs aToma. OIUCHIBAIOT
¢busznyeckue W XUMHAYECKHE  CBOWCTBA  JKelle3a,  IMOATBEpXKAas X
COOTBETCTBYIOIIMMHU  ypaBHEHUSIMU peakiuil. OOBIACHIIOT HaIW4He JIBYX
FEHETHUYECKUX PSJIOB COCOMHEHUHN jKelie3a Fe’+ u Fe** VYcranaBnuBaroT
3aBUCHMOCTH 00JIaCTel MpUMEHEHUs JKeje3a U ero CIjIaBoB OT cBOUCTB. [IpoBoasr
pacu€Thl MO0 XMMHUYECKHM (OpPMYJIaM U YPaBHEHUSIM PEAKIHH, MPOTEKAIOIIUX C
y4acCTHEM JKeJie3a U er0 COSAMHEHU.

52 21.03 [1.p. No 7 «Pemenue DKCIEPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAJJIOB M UX COCIUWHEHHUMN, pelaTh
DKCIEPUMEHTATbHBIX JKCIIEpUMEHTaNbHBIe 337aun 1o TeMe «Metamwisly. PaboraoT ¢ mabopaTopHbIM
3ajady 1o TeMe 000pyJIOBaHUEM M HarpeBaTeIbHBIMH NPUOOPAMU B COOTBETCTBUHU C TPABUIAMHU
«<MeTanmib» TeXHUKH Oe3omacHocTH. HaOmromaoT cBOWCTBa METANIOB U WX COCIUHEHHN U

SBJICHUH, TPOUCXOMSAMUX C HUMH. ONUCHIBAIOT  XMUMHUYECKHHA HKCIEPHUMEHT.
DOpMYIUPYIOT BHIBOJIBI 110 Pe3yNIbTaTaM MPOBEICHHOTO IKCIIEPUMEHTA.

53 22.03 Kopposzuss meramoB  u | Ilap.35 | OOBACHSIOT YTO Takoe KOPPO3usl. PazinmyaroT XUMHUYECKYIO B 3JIEKTPOXUMHUYECKYIO

CIOCOOBI 3aIIUTHI OT HEé Koppo3uu. WIIIOCTPUPYIOT TOHSATUS «KOPPO3US», «XUMHUYECKas KOPPO3UL»,
«QIEKTPOXUMHYECKAsT KOPPO3Hs» MpUMEpaMU. XapaKTepU3yIOT CHOCOOBI 3aIIHUTHI
METAJUIOB OT KOPPO3UHU

54-55 4.04 MerTasibl B mpupoe. [Tap.36 | Knaccuduuupyrot hpopMbl NpUPOJHBIX COEAMHEHUH METAIIJIOB.

5.04 [TonsiTve 0 MeTaLTypruu XapakTepu3yloT oOlIMe CIocoObl MOJIyYeHUs METaUIOB: MUPO-, TUIAPO- MU
ANIEKTpOMETAILTYprur. KOHKPETH3UPYIOT 3TH CIIOCOOBI IPUMEPAMH B YPaBHEHUSIMH
peakiuii ¢ COCTaBICHUEM DJIEKTPOHHOTO OanaHca.

OnwuChIBaIOT JOMEHHBIHN MPOIIECC U AIIEKTPOIUTHIECKOE TTOTYICHUE METAIIIOB.
Paznuyarot uépHble U [IBETHBIE METAJUIBI, YYTYHBI U CTAIU

56 11.04 06006111eHrEe 3HaHUH 110 O060011aI0T U CHCTEMAaTU3UPYIOT CBOU 3HAHMS 10 Teme: «Metamnsly. [IpuMmensior

reme «MeTambi» Ha MIPaKTHUKE paHee U3yUeHHBIN MaTepHall, paboTas 1o rpyImam ¢ 3aAaHusIMU
Pa3HOTO YPOBHS CIIOKHOCTH
57 12.04 Kontponbnas pabora Ne3 mo teme «MeTaubiy
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XuMus U OKpyKawmas cpeaa (2 4)

58 18.04 XUMUYECKHI cocraB | [1ap.37 | HuterpupyroT cBeneHus no Gpusnveckoi reorpaduu B 3HAHUS 0 XUMHUYECKON
MIaHETHI 3eMJIS. OpraHM3aliy IJIaHEeThl. XapaKTepU3YIOT XUMUYECKUIN COCTaB I'€0JIOrMUECKUX
JI.o. Ne43 obosouek 3emsn. Pa3nnyaioT MuHepalibl ¥ TOpHBIE TOPOABI, B TOM YHCIIE U PYJIBI
59 19.04 Oxpana [Tap.38 | XapakTepu3ylOT HCTOYHHUKH XHUMHYECKOTO 3arpsi3HCHHUS OKPYKAIOIICH CpEIbl.
OKpY>KaroIien cpebl OT OnwuceIBarOT r7100aNbHBIE KOJOTHUECKUE MPOOJIEMBbI YeIOBEUECTBA, CBSI3aHHBIE C
XHUMHYECKOTO XUMHYECKUM 3arps3HeHueM. llpeiaraioT myTH MUHUMHU3ALUU  BO3JAEHUCTBUS
Barpsi3HEHUs XMMHAYECKOTO 3arps3HEHUsT Ha OKpPYXKAIOUIylo cpeny. lIpuBOmAT mpuMepbl
MEXIYHApOAHOTO COTPYIHHUYECTBA B OOJIACTH OXpaHbl OKPYXAIOIIEH Cpeabl OT
XHUMHAYECKOTO 3arpsi3HEHHS
O0o0menne 3HaHUH 110 XMMHH 32 KypPC OCHOBHOM MIK0JBI. IloaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy
(0I3) (74)
60 25.04 Bemecrsa ITap.39 | [IpencraBnsator unpopmanuro no teme «llepuognyeckuii 3akoH u [lepuoguveckas
cuctema [[. 1. MenneneeBa B cBETE TEOpUHM CTPOCHHUSI aTOMa» B BHJE TaOIWII,
CXEeM, ONOpHOrO0 KOHCIEeKTa, B ToM uwucie c mnpumenenueMm cpeacts HWKT.
BBINONHAIOT TECTOBBIC 3aJaHMs IO TeMe. IIpencTaBisioT MHPOPMALIUIO 10 TeME
«Buapl XUMHUYECKUX CBsI3€d M THIIBI KPHUCTAJUIMYECKUX PEHIETOK. B3anmmocBssb
CTPOEHUS M CBOICTB BEIIECTB)» B BUE TAOJIHII, CXEM, OTIOPHOTO KOHCIEKTA
61 26.04 XMMHUYECKHE pEeaKIInu [Tap.40 | IIpeacrasnstor uHbopmaruio mo Teme «Kinaccudukammss XAMUIECKUX PEAKITHA 10
pa3nuyHbIM npu3HaKaM. CKOPOCTh XUMHUYECKMX PEeaKInii» B BUIE TaOJIHII, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHeHueM cpeactB UKT. Bomonnstor
TECTOBBIC 3a7aHus 10 TeMe. XapakTepu3yroT OBP, okuciurens 1 BOCCTaHOBUT.
62-63 2.05 OCHOBBI [Map.41 | XapakTtepusytor ooOmme, ocoOeHHBIE ¥ WHIMBHIyaJbHBIE CBOHCTBAa KHCIIOT,
3.05 HEOpraHM4ecKou OCHOBAaHMH, coNeil B cCBeTe TEOPUHM BIIEKTPOJIUTHUYECKON  JAMCCOLMAIIH.
X TMEH ApPryMEeHTHPYIOT BO3MOXXHOCTh IMPOTEKAHHWsSI XMMHUYECKHX PEaKIHid B pacTBOpax
AJIEKTPOJIUTAX UCXOS U3 ycnoBuil. KimaccupuuupyoT HeopraHMUecKue BEIecTBa
0 cOCTaBy M cBoWcTBaM. [IpMBOIAT mNpuMeEpbl NpPENCTABUTENEH KOHKPETHBIX
KJIACCOB M I'PYIIIT HEOPTaHMUECKUX BEIIECTB
64 16.05 [ToBTOpEHME 1 BBIMOMHAIOT TECTHI M YIPaXKHEHHS, PEIIAIOT 33/1a4u 10 TEME.
000011IeHHE 110 TEME. ITpoBOJAT OLIEHKY COOCTBEHHBIX TIOCTUKEHUH B YCBOEHUH TEMBI.
[ToaroroBka K KoppekTupyroT CBOM 3HAHHSI B COOTBETCTBUH C TUIAHUPYEMBIM Pe3yIbTaTOM
KOHTPOJIbHOM padoTe
65 17.05 [Tpomexxyrounas arrtecranus. KontponsHas pabora
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66

23.05

AHanM3 KOHTPOJIbHOM paboThl. [lo/1BeieHre UTOTOB roja.

67-68

24.05

PesepBHOE Bpems
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