PabGouyasi nporpamma no yueoOHomy npeamery Xumus. 7-9 kiaace
Cocrasnena Ha ocHOBe [Iporpammsl kypca xumun i 7 kinacca. ABropsl O.C.I'abpuensn, I'. A.Illunapesa, [IporpaMmmbl 0CHOBHOTO 0011IEro
oOpazoBanus no xumuu. 8-9 kiaccel. ABTopsl O.C.I'abpuensn, A.B.Kynmoga.
7 kJjace
«Xumus. 7 KIace»
O. C. I'abpueasin
(35 4, 1 u B HEmeTI0)

IInanupyemMble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa

JIndHOCTHBIE pe3yabTaThl 00y4eHust

Hcnonp30BaTh MpUOOpETECHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN IEATEIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

- Oe30macHOro OOpaIIeHus C BEIIECTBAaMHU U MaTepHalIaMH;

- OKOJIOTMYECKH IPaMOTHOTO MOBEICHUS B OKPYXKAIOIIeH cpene;

-OLICHKH BIMSHUSA XUMHAYECKOTO 3arpsA3HEHUS OKPYXKAIOLIEH Cpeibl HA OPraHU3M YeJI0BEKA;

- KpUTUYECKON OILIEHKH HH(OPMAIINH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

IIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHLIEHTPALUU.

MertanpeameTHbie pe3yJibTaThbl 00y4eHH s

VYyamuecs HaydaTcs:

- IPOBOJIUTH MPOCTeHIINe HAOIIOACHUS, U3MEPEHHUS, OIIBITHI;

- BBIYMCIIATH MAaCCOBYIO JIOJIF0 XHMHUYECKOTO dJIeMeHTa 1o (hopMysie coeIMHEHUs, 00bEMHYIO JOJIO0 Ta3a B CMECH, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MacCOBYIO JI0JIIO ITPUMeECei;

- IPOBOJUTH MPOCTEUIINE PACUETHI 10 XUMUYECKUM (OpMyJiaM U YPaBHEHHUSIM PEaKIIHii;

- COCTaBIISATh AHHOTAIIUIO TEKCTA;

-OpraHu30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TPYIIIE (pacpeleisiTh poiiu, 10T0BapUBaThCs IPYT C APYTOM U T. 1.);

- IpeABUIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUI;

-IIOHUMATh MPHUYHUHBI CBOCT0 HCYCIICXAa U HAXOJUTh CIIOCOOBI BbIXO/Ja U3 JTOM CUTyalluHu,

-B JIMAJIOTEe C YYUTEJIEM YYUTHCS BbIpaOaThIBATh KPUTEPUH OLICHKH M OMPEAETSATh CTENEHb YCIEITHOCTH BBIMTOIHEHUSI CBOEH pabOThl U pabOTHI
BCCX, UCXOOA U3 UMCIOINXCA KPUTCPUCB, COBECPIICHCTBOBATh KPUTCPUH OLUCHKH U ITOJIB30BATHECA HMHU B XOJI€ OLICHKN U CAMOOILICHKH,

-0TCTauBaTh CBOIO TOUKY 3PEHHUsI, apIyMEHTHUDYS €€;

-TIOATBEPKAATh ApPT'yMEHTHI (paKTaMu;

-CIyIIaTh APYTUX, MBITATHCA TPUHUMATH APYTYIO TOYKY 3PEHUS,

- COCTaBJISITh PacCKa3bl 00 YUEHBIX, 00 AJIEMEHTaX U BEIIEeCTBAX;

-ONpPEACTATH 1eNb YUeOHOH AEATeNbHOCTH C IIOMOIIBIO YUUTEINs U CaMOCTOSITENIbHO, UCKAaTh CPEACTBA €€ OCYIIECTBICHUs, padoTas 1o IUIaHy,
CBEPATH CBOU JleﬁCTBHH CICJIBIO U ITPH HGO6XO)II/IMOCTI/I HCIIPABJIATH OIIIHOKH C MMOMOIIBIO YUYUTEIA U CaMOCTOATCIIBHO,



- IPE/ICTABIATh HHPOPMAIIHIO B BHJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4yHcie ¢ nmpuMeHeHneM cpeacts UKT.
IIpeaMeTHbIe pe3yabTaThl 00y4eHHs
[To okoHUaHMIO U3yYEHUS TPONEIEBTUIECKOTO Kypca 00ydaroImuecst Moay4ar BO3SMOKHOCTh TOHUMATh:

- HHTETPUPYIOLIYIO POJIb XUMHUU B CUCTEME €CTECTBEHHBIX HAYK;

- TEXHUKY O€30IIaCHOCTH ITPH PaboTe B KAOMHETE XUMHUU;

-TaKye TOHATHS KaK SKCIIEpUMEHT, HaOIr0IeHue, U3MEPEHNE, ONMCaHNe, MOJSIMPOBAaHHE, TUIIOTE3a, BBIBOJ;

-BaKHEHIIINE XUMHUYECKNE TTOHATUS: XUMHUECKUI AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHASI aTOMHAsI U MOJIEKYJISIpHAsi MacChl, arperaTHoe
COCTOSIHME BEIIECTBA.

- MacCOBYIO JIOJI0O XUMHYECKOTO 3JIeMEHTa 10 GOopMyJsie COeTUHEHHUS, OOBEMHYIO JIOJIO T'a3a B CMECH, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MAacCOBYIO JIOJIO ITPUMECEH;

- XapaKTepU30BaTh CTPOCHHE, 00ITHe (PH3NIECKIEC U XHUMHUECKHAE CBOMCTBA MTPOCTHIX BEIICCTB;

- CIIOCOOBI pa3/iesIeHHst CMECEH U UX OUHCTKY;

-yCJIOBUA MPOTCKAHUA U MPCKPALICHUA XUMHUYCCKUX peaKHHfI;

-IIPU3HAKU XUMUYECKUX PEaKIIHii;

- Guorpaduu y4eHbIX-XUMHUKOB;

- YYCHBIX M3YYaIOIIUX XUMHUECKHE PEaKIHu;

- HICTOPUIO OTKPBITUA XUMHUYCCKUX IJICMCHTOB.

[Tomyyar BO3BMOXHOCTbH TTO3HAKOMUTHCS:

-Cc 1a00paTOPHBIM 000PYI0OBAaHUEM.

Conep:xanue yueOHOI0 npeamera
«XuMHus B HeHTpe ecTecTBO3HAHUD) (114.)

XuMHusl — 4YacTb €CTECTBO3HaHWUA. B3anMooTHOIIEHMs uenoBeka M OKpykarwomero mupa. [Ipeamer xummu. dusnueckue Tena u
BenlectBa.CBoiicTBa BeulecTB. [IpriMeHeHne BellecTB Ha OCHOBE MX CBOMCTB. HalOmio/eHne kak OCHOBHOW METOJ MO3HAHUS OKPYXKAIOLIEro MHUpa.
YcnoBust mpoBeaeHus HabmoaeHus. [ unoresa. DxcriepuMeHT. BoiBoa. Ctpoenue miamenu. Jlaboparopus u obopynoBanue. Mojiens, MOJIeTMPOBaHHUE.
OcobenHoctu MojenupoBaHusi B reorpaduu, ¢usuke, ouonorun. Moaenu B O6uonoruu. Mynsku. Mogenu B gusuke. DnektpodopHast MaluHa.
I'eorpaduueckue Moaenu. XuMHUUECKUE MOJIENN: TpeAMETHbIE (MOJENIN aTOMa, MOJIEKYJ, XUMHUYECKUX U MPOMBIIUIEHHBIX TPOU3BOJICTB), 3HAKOBLIE,
WM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEILIECTB, YPaBHEHMsI peakiuil). XUMHUYECKUH 31eMeHT. XuMuuyeckue 3Haku. X obGo3HaueHue,
npousHolleHne. Xumuueckue Gopmyisl BemecTs. IIpocTeie U cinoxHble BemecTBa. Munekcsl 1 koapduurenTsl. KadecTBeHHBINH U KOJTUYECTBEHHBIN
COCTaB BEILECTBA. YHUBEPCAJIBHBIM XapaKTep MOJO0KEHUN MOJIEKYISIpHO-KHHETHUEeCKON Teopuu. [ToHATHS «aTom», «Mojekyna», «ioH». CTpoeHue
BemlecTBa. Kpucranmuueckoe coctosHue Beniectsa. Kpucramummdeckue pemerku TBepabix BemiecTs. Jud¢ysus. bpoynoBckoe apuxkenue. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIsipHOTO cTpoeHus. [lonsaTue 06 arperaTHOM cocTosiHUM BenlecTBa. Pu3nyeckue U XuMudyeckue sBiaeHus. ['azoo0pasHsie,
KHUJIKHE M TBepable BemecTBa. AMopduble BemiectBa. CrtpoeHue 3emiu: sApo, MaHTHs, Kopa. Jlutocdepa. MuHepaibl W TOpHBIE MOPOIBI.
Marmaruyeckue U ocaZioyHble (HEOpraHMYeCcKHe M OpraHHyYecKue, B TOM YHCIE W TOpIOYMEe) MOpoAbl. XUMHUYECKHH COCTaB KUBOW KIIETKH:
HeopraHuyeckue (Bojia ¥ MUHEpaJIbHbIE COJIM) M OpraHuyeckue (OeIKu, )KUpbI, YIIeBOIbl, BATAMUHBI) BellleCcTBA. buonornyeckas poyib BOJbI B )KUBOH
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kietke. PorocunTe3. Xnopodusmi. buonoruueckoe 3HaueHUE KUPOB, OENKOB, 3QUPHBIX Maces, YrJIeBOJOB U BUTAMUHOB JIS JKU3HENEATEIbHOCTH
opranu3moB. KauecTBeHHbIe peakiuu. Pacno3HaBaHue BEIIECTB C IMOMOINbIO KAYECTBEHHBIX peakiuil. AHanmuTtuueckuil curhai. Ompenensiemoe
BELIECTBO U PEAKTHB Ha HETO.

JlaGopaTopHbie pabOTHI:

1.PacnipocTpanenue 3amaxa 0/1€K0JI0Ha, JyXOB MU JI€3010paHTa Kak rnpouecc JudQy3uu.

2.Ha6monenne 6poyHOBCKOTO JABMKEHUS YACTUYEK YEPHOM TYILIHU O] MUKPOCKOIIOM.

3. Auddy3us mepmaHTraHaTa Kaiusl B )KEIaTHHE.

4. O6HapyxeHue dpUPHBIX Macel B arneIbCHHOBOM KOPOYKE.

5. M3ydeHue rpaHuTa ¢ MOMOUIbIO YBETUYUTEIHLHOTO CTEKJIA.

6. OmnpesenieHre CoAep>KaHus BOIbI B PACTCHUH.

7. O6Hapy>keHue Maciia B CeMEeHax MOJICOTHEYHHUKA U IPELIKOro opexa.

8. ObHapyx)eHre KpaxmMasa B MIIICHUYHOU MYKE.

9. B3aumogeiicTBre ackopOMHOBOI KUCIOTHI € HogoM (orpeneneHue BuraMmuaa C B pa3IMuHbIX COKaXx).

10.ITlponyBaHn€e BBIABIXaEMOT'O BO3/1yXa Yepe3 U3BECTKOBYIO BOJY.

11.06Hapy>xeHue U3BeCTKOBOI BOJBI CPe/Id PA3IMYHBIX BEIIECTB.

[IpakTuyeckne pabOTHI:

1.3HaKoMcTBO ¢ TabopaTopHbIM 000pyAoBaHueM. [IpaBuna TeXHUKHU OE30MaCHOCTH.

2. Habnronenue 3a ropsieit cBe4oil. Y cTpoicTBO U paboTa CIIMPTOBKHU.

Marematuka B xumuu (94.)

OTtHocuTenbHAsE aTOMHas Macca 1eMeHTa. MosnekynspHas Macca. OnpeieseHre OTHOCUTEIbHOM aTOMHOM MacChl XMMHUYECKHUX AJIEMEHTOB IO
tabnuue . . MenneneeBa. Haxoxx/1ieHue OTHOCHUTENHHOM MOJIEKYJISIPHON Macchl IO (popmyJie BElecTBa Kak CyMMbl OTHOCUTENBHBIX aTOMHBIX Macce,
COCTaBJISIIOLINX BEIIECTBO XUMUYECKUX 3JIeMEHTOB. [oHATHE 0 MaccoBOW [10JIe XUMHUYECKOIO 3JI€MEHTa (W) B CII0)KHOM BEILECTBE U €€ pacyeT o
dbopmyrne BemecTBa. Haxoxaenue ¢hopMyIbl BEeleCTBA MO 3HAYSHHUSIM MAaCCOBBIX JI0JIeH 00pa3yroIIMX €ro 3JIEeMEHTOB (AJs ABYXYacOBOTO M3y4YEHUS
kypca).Hucteie BemectBa. CMecu. ['eTeporennrsie 1 roMoreHHble cMecH. ['a3000pa3Hbie (BO3ayX, TPUPOIHBIN Ta3), )Kuakue (HeQTh), TBEPIbIE CMECH
(ropHBIe IOPOJIBI, KyTUHAPHBIE CMECH M CHHTETHUYECKHE MOIoIIe cpeacTna).OnpeneneHue o0beMHON 107u Ta3a (¢) B cMecu. CoctaB aTMochepHOTro
BO3JIyXa U MPUPOIHOTO rasza. Pacuer oObeMa 1oym ra3a B cMecu 1o ero oobemy u Hao0opot. [Tousarue o [1JIK. MaccoBas noss BemecTBa (W) B pacTBope.
Konnentpanus. PacTBopuTens W pacTBOpPEHHOE BemlecTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBa MO Macce pacTBOpa M MacCOBOU J0Je
pactBopeHHoro BemectBa.llonsTue o yucrom BemecTBe M npumecu. Maccosast nons npumecu (w) B oOpasne ucxomHoro pemiecTBa. OCHOBHOE
BELIECTBO. PacyeT Macchl OCHOBHOI'O BEIIECTBA IO MACCE BEILIECTBA, COIEPKALLETO ONPENEIEHHYIO MACCOBYIO JIOJIIO IPUMECEN.

[TpakTrueckue paboThI:

3. [IpuroroBneHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10J1€il paCTBOPEHHOTO BEUIECTBA.

ABaenus, npoucxoasmue ¢ Bemecrsamu (114.)



Crioco0bl pasziesieHust cMecel 1 OYMCTKa BeecTB. HekoTopeie mpocTeiiime crmocoOb! pa3ieiieHus CMeceil: MpoCceuBaHue, pa3eiieHue cCMecei
MOPOIIKOB JKeJie3a M Cepbl, OTCTaWBaHUE, ACKAHTAIUs, LEHTPU(PYTHPOBAHUE, pa3eiCHHE C TOMOUIbIO JIEIUTEIbHOM BOPOHKH, (DMIBTPOBAHUE.
dunbTpoBaHWEe B Jaboparopuu, ObITYy W Ha mpousBoiactBe. [lonstue o dunbTpare. AxacopoOmus. I[lonarue o6 amgcopOruu u aacopOCHTaX.
AKTHBHPOBaHHBIN YToJib KaK BaXHEHIINH ancopOeHT. YcTporcTBO mpoTuBorasa. CrnocoObl OYMCTKH BOABIL. JUCTHILISIINA (TIEPETOHKA) KaK Mpolece
BbIJICTICHUS BEIIECTBA U3 KUIKOM cMecu. J(McTUiMpoBaHHas Bofa U 06iacTu ee mpuMeHenus. Kpucramiuzanus win BeinapuBanue. Kpucrammmsanus
U BBIIApUBaHUE B J1abopaTopuu (KpucTauM3aTtopsl U (GapdopoBble YallKu i BhIapuBaHus) U npupoxe. lleperonka nedrtu. Hedrenpoaykrer.
OpakiMoHHas MEPeroHKa KUIKOTO BO3AyXa. XMMHUYECKUE PeaKIMU KaK MpPOIECcC MPEeBpalleHusl OJHUX BEIIECTB B Apyrue. YCIOBUS MPOTEKAHUS U
IpeKpalleHus] XuMUIeckux peaknuid. ComnmpuKocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karammzartop. Muruburop. YmpasieHHe peakiHsIMU
ropenus. [Ipu3Haky XUMUYECKUX PeaKIHii: H”3MEHEHHE 1[BeTa, 00pa30BaHUEe OCa/iKa, pACTBOPEHHUE MOJIYUEHHOTO 0CajKa, BbIIEJICHHUE Ta3a, MOsSBICHHE
3araxa, BblJIeJIEHUE WA MOTJIOUICHUE TeTIOTHI.

JlabopaTopHble padoThbI:

6.AncopOuus KyKypy3HBIMHU TAJIOUKAMH ITapOB MaXy4yuX BEIECTB.

7.M3y4yeHune yCcTpoiCcTBa 3aKUTaJIKU U TIJIAMEHH.

IIpakTnyeckue padoTbi:

4.BpIpaliyBaHyue KpUCTAJIJIOB COJIU (OMAIIHUNA SKCIIEPUMEHT).

5.04ncTKa MOBApEHHOM COJIH.

6.3ydyeHnue nmporecca KOppo3uH Kejesa.

Paccka3spl mo xumuu (44.)

Brinaronmecst pycckue yueHble-XUMHUKH. FICTOpUS XUMUYECKHUX BEIIECTB (OTKPBITHE, ITOJIydeHHE 1 3HaueHHe). M3ydeHrne XUMHUECKUX PEaKITHid.
TemaTn4yeckuii nian

No Paznen, rema KonuuectBo yacon
1. XUMHS B IICHTPE €CTECTBO3HAHHSI. 11
2. MareMaTrka B XUMHH. 9
3. SIBnenus1, mporucxXoasiye ¢ BEIECTBAMM. 11
4, Pacckasel 1o XUMHH. 4
Hroro: 35




8 kJacc
«Xumus. 8 kiaace»
O. C. I'abpueasin
(70 4, 2 u B Heaemio / 105 4, 3 u B Heme11I0)
Inanupyembie pe3yJibTaThl 0CBOEHHS Y4eGHOT0 MpeaMeTa

JINYHOCTHBIMH pe3yJbTaTaMHi U3YUCHUA ITPEAMETA «XHUMHA» B 8 Ki1acce SIBIISIOTCS CICAYIOIUE YMCHUA:

0CO3HaBaTh CAMHCTBO U IEJIIOCTHOCTD OKPYKAOIIETO MUPA, BO3MOKHOCTH €I'0 IO3HABACMOCTHU U 00BSACHUMOCTH Ha OCHOBE ,Z[OCTI/I}I(GHI/Iﬁ HAYKH;
IMOCTCIICHHO BBICTPAHMBATDH COOCTBEHHOC OCJIOCTHOC MHUPOBO33PCHUC. OCO3HABATH HOTp€6HOCTI> N TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM
YUCJIC U B paMKax CaMOCTOSTCILHOI JIEATEILHOCTH BHE IIKOJIBI;

OLCHUBATDH KU3HCHHBIC CUTYyallUU C TOYKHU 3PCHU 0€e3011acHOTO 06pa3a JKU3HHU U COXPAHCHUA 300POBbA;

OLICHUBATH 9KOJIOTHYECKUMN PHUCK B3aMMOOTHOIIICHUH YeI0BeKa U IMPpHUPOIbI.

(1)OpMI/IpOBaTb 9KOJIOI'MYCCKOC MBIIIIJICHHUEC: YMCHHUEC OLUCHHUBATH CBOIO JACATCIBHOCTD U ITOCTYIIKU APYTUX J'IIO,ZLGIZ C TOYKH 3PCHUA COXPAHCHUA
OKPY)I(aIOIHeﬁ CpCAabl - rapaHTa XU3HHu U 6JIaFOHOJ'Iy‘~II/I${ J'IIO,Z[GIZ Ha 3emuie.

MeTtanpeaMeTHBIMH PE3yJIbTaTaAMU U3yUSHHS Kypca «XUMUs» SBIsieTCsl JOPMHUPOBAHNE YHUBEPCATBHBIX Y4eOHbIX neiictuit (Y'Y /).
Pecynamusnvie YV/I.

CaMOCTOSITEJIbHO OOHAPYKUBATh U (DOPMYIUPOBATH YUEOHYIO TPOOIEMY, ONIPENETATh 1IEeTh y4eOHOUM NeITeTbHOCTH;

BBIJIBUTATh BEPCUH PEIICHHSI TPOOJIEMBI, 0CO3HABATh KOHEUHBIN PE3yINIbTaT, BRIOUPATh U3 MPEIOKEHHBIX U MICKaTh CAMOCTOSITEIFHO CPENICTBA
JOCTHOKEHUS 11ETIH;

COCTaBJIATH (MHIMBUYaJbHO WM B TPYIIE) IJIaH pPEHIeHUs] TPOOIEMBb;

paboTas 1o TuIaHy, CBepsATh CBOU JCHCTBHSI C IEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIIMOKH CaMOCTOSITENILHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIHHO BHIPA0OOTAaHHBIE KPUTEPUH OIICHKH.

Toznasamenvruvie YYVJ/I:

aHAIM3UPOBATh, CPABHUBATH, KIaccu(UIIMpoBaTh U 00001aTh (PaKThI U SBICHUS. BBISIBISATH IPUYUHBI U CIEACTBHS MPOCTHIX SIBICHUI.
OCYIIECTBIISITH CPAaBHEHUE, KIACCU(PHUKAIIUIO, CAMOCTOSITETFHO BHIOMpPAsi OCHOBAHUS ¥ KPUTEPHUH JIJIsl YKa3aHHBIX JIOTHYECKUX OTepaIuii;
CTPOUTH JIOTUUECKOE PACCYKIEHUE, BKIIIOUAIOIIEEe YCTAHOBIECHNE TPUUMHHO-CIIEACTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMaTHYECKUE MOJIEIIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTABJISITh TE3UCHI, PA3JIMUHBIE BUBI IIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).

npeoOpa3oBhIBaTh MHPOPMAIIUIO W3 OJTHOTO BHUJIA B APYToM (TaOIHITy B TEKCT H TIp.).



® YMCTH ONPEACIIATH BO3MOXXHBIC MCTOYHHUKH HGO6XOL[I/IMI>IX CBGHGHHﬁ, MIPOU3BOJUTH ITOUCK I/IH(l)OpMaHI/II/I, AHAJIM3UPOBATh U OILICHUBATH eé
JOCTOBCPHOCTD.

Kommynuxamuenvie YYJI[:
CaMoCTOsTeIbHO OPraHU30BBIBATh YUEOHOE B3aMMOJICUCTBHE B TpymIe (ONMpeaessiTh 00IKe MeNId, paclpeaesiaTh POJIU, JOTOBAPUBATHCS APYT C
JIPYTOM U T.J.).
IIpeaMeTHBIMM pe3yJIbTATAMHU U3yUYEHUS MTPEAMETA SBIISIOTCS CICTYIONTNE YMCHHUS:
® OCO3HAHME POJIU BEIIECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIEC U TEXHUKE;
- OOBSICHATD POJIb BEIIIECTB B X KPYTOBOPOTE.
® PAacCMOTPEHHE XUMHUUYECKHUX MPOIIECCOB:
- PUBOJIUTH MIPUMEPHI XUMUYECKUX MIPOLIECCOB B IMIPUPO/IE;
- HAXOJUTh Y€PThI, CBUICTEIbCTBYIOIINUE 00 OOIIMX MPU3HAKAX XUMHUYECKHUX MPOIIECCOB M UX PA3TUIMSIX.
® WCITIOJIb30BAHNE XUMHUYECKUX 3HAHUH B OBITY:
— 00BSICHATDH 3HAYCHHUE BEIICCTB B JKM3HU U XO3SMCTBE UEJIOBEKA.
OOBSCHSITH MUP C TOYKH 3PEHUS XUMUU:
— IIEPEUUCIIATh OTIMUYNUTEIbHBIC CBOMCTBA XUMHUYECKUX BEIIECCTB;
— pa3aM4aTh OCHOBHBIE XUMHYECKHUE MPOIIECCHI;
- OIIPEACNIATh OCHOBHBIE KJIACChl HEOPTAHMUYECKHUX BEILECTB;
- IOHUMATh CMBICTI XUMHUUYECKUX TEPMUHOB.
® OBJIQJICHUE OCHOBAMH METOJIOB MTO3HAHUSI, XapaKTEPHBIX JJII €CTECTBEHHBIX HAYK:
- XapaKTepru30BaTh METO/Ibl XUMHUECKON Hayku (HaOI0IeHUE, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHUU TIPUPO/IBI,
- MPOBOJAUTH XUMHYECKHUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTAThI.
® yMEHHE OIICHUBATh IMOBEJCHHIE YEIOBEKA C TOYKU 3PEHUSI XUMUYECKOM O0€30MacHOCTH MO OTHOIICHHUIO K YeJIOBEKY U IPUPO/IE:
- UCTIOJIB30BaTh 3HAHUS XUMUU TIPU COOTIOJICHUH TIPABUII UCTIOIB30BAHUS OBITOBBIX XUMHUYECKUX TPETIapaTOB;
— pa3nuyaTh onacHble U 0e30macHbIe BEIIeCTBa.

Conep:xanue yueOHOro npeamera

Tema 1. Beenenue B xumuio (44. / 64.)

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPALICHUSX.

[ToHsITHE 0 XUMHUYECKOM dJIEMEHTEe U (JopMax ero CyIeCTBOBaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CII0KHBIX BEIECTBA

[IpeBpamenus BeniecTB. OTIMYHE XUMUUECKUX PEAKIIUNA OT (U3HUECKUX SIBICHHM. PO XMMUY B *KU3HU YEIOBEKA.

Kpatkue cBeneHus U3 UCTOPUU BO3HUKHOBEHUS M pa3zButus xumud. [lepuoxn amxumuu. [lonsarue o ¢unocodpckom kamue. Xumus B XVI B.

PazButne xumun Ha Pycu. Poibh 0Te4eCTBEHHBIX YUEHBIX B CTAHOBIICHUHM XMMHUYECKON Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. U.
Meneneesa.



XUMHYecKasi CHMBOJIMKA. 3HAKW XHWMHUYECKHX DJJEMEHTOB W MPOUCXOXKIEHHWE WX Ha3BaHWU. Xumudeckue Gopmynbl. WMHAekch u

kodpdurmeHTsl. OTHOCUTENBHBIE ATOMHAS M MOJICKYJISIPHASI MacChl. PacueT MaccoBOi OJTM XMMHUYECKOTO 3JIEMEHTA 10 OpPMYJIe BEIIEeCTBA.
[lepuoanueckas cucrtema xumuueckux snemeHToB [[. V1. MenneneeBa, ee CTpykTypa: Maible U OOJbIINE IEPUOABI, TPYIIIBI U MOATPYIIIIBI
(rmaBHas u mobouHas). [lepuoanueckas cucTemMa Kak CIpaBOYHOE TTOCOOUE IS TTOJTYYEHUS CBEACHUI 0 XUMUYIECKUX IIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxxaeHrne OTHOCUTEIBHOM MOJICKYJISPHOM MacChl BEIIECTBA IO €ro XUMHUYECKOW (opmyie. 2. Brraucinenue
MacCOBOM JOJIM XUMHUYECKOTO JJIEMEHTa B BEIIECTBE 10 ero hopmye.

IIpakTnyeckas padora Ne 1

[TpaBuiia TeXHUKH 0€30MACHOCTH MPU paboTe B XUMHYECKOM KabuHete. JIabopaTopHoe 000pya0BaHKE U 0OpaIleHre C HUM.

IIpakTnyeckas padora Ne 2

HabGnronenue 3a ropsieid cBe4oil.
Tema 2. ATOMBI XUMHYECKHX 3JIeMeHTOB (94. / 124.)

ATOMBI KaK (hopMa CyIIeCTBOBAHUS XUMUYECKHUX 371eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. J[0Ka3aTenbCcTBa CIIOKHOCTH CTPOCHHS
aromoB. OnbiTel Pesepdopra. [TnanerapHast Mosienb CTpOCHHS aTOMA.

CoctaB aTOMHBIX s/€p: NPOTOHbI M HEUTPOHbL. OTHOCUTENbHAs AaTOMHas Macca. B3auMOCBs3b MOHATUHA «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAsI Maccay.

N3meneHue yncna MpoTOHOB B siIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX AJIEMEHTOB.

N3menenune uyncia HEUTPOHOB B siIpe aToMa - o0pazoBaHue U30TONoB. COBpEMEHHOE ONPE/ICICHUE TOHATHS «XUMUYECKUN 37IeMeHT». 130TombI
KaK Pa3HOBUIHOCTH aTOMOB OJIHOTO XMMHUYECKOIO 3JIEMEHTA.

OnexkTpoHbl. CTpOCHHE 3IEKTPOHHBIX O00OJOYEK aTOMOB XHMMHUECKHX 3jieMeHTOB Nel-20 mepuommueckoii cuctemsl . U. Menneneena.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIIIEHHOM JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[Tepuonnueckas cuctema xumudeckux siaeMeHToB JI. M. MeHneneeBa u cTpoeHHe aTOMOB: (PU3MYECKUN CMBICI TOPSAKOBOTO HOMEpa
3JIeMEeHTa, HOMepa IpyIIibl, HOMepa Nepuoja.

N3menenne yucia 3JIEKTPOHOB Ha BHEIIHEM JJIGKTPOHHOM YpPOBHE aTOMa XHWMHMUYECKOTO JJIEMEHTa - OOpa30BaHME TMOJOXKUTEIbHBIX H
OTpHUIIATENbHBIX HOHOB. IOHBI, 00pa30BaHHBIE ATOMAaMHU METAJUIOB U HEMETAUIOB. [ [pUYiHBI N3MEHEHUSI METAJUTMYECKUX U HEMETANIMYECKUX CBONCTB
B MIEPUO/IaX U TPyMIax.

OO6pazoBanue 6uHapHbIX coenHeHuil. [lonsaTre 00 noHHOM cBsi3u. Cxembl 00pa30BaHMs HOHHOM CBSA3H.

B3aumMozeiicTBe aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXy co00i - oOpa3oBaHHME TBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHast HEMoOsIpHAsk XMMUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYITHIL.

B3aumopeiicTBE aTOMOB XUMHUYECKHX JJIEMEHTOB-HEMETANIOB MEXIy co00ii - oOpa3oBaHHe OWHAPHBIX COCIWHEHUN HEMETaJIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBAJIEHTHOM MOJISIPHOM CBSI3H.

B3aumoseiicTBue aToMOB XMMHUYECKHUX DJEMEHTOB-METAIJIOB MEXAy co0oi - oOpa3oBaHME METAITMYECKHX KpHCTauioB. [loHsTue o
METaJUIMYECKON CBSI3H.

JdemoncTpanuu. Mojenu aToMOB XUMUUYECKHX 31eMeHTOB. [lepuoauyeckas cucrema xuMuueckux snemeHToB /. . Menaeneesa.
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Tema 3. Ilpoctbie BemecTBa (64. / 94.)

[TonoxxeHne MeTaI0B M HEMETAJUIOB B EPUOIMUECKON cUCTeMe XuMHUUecKux 3yieMeHToB 1. Y. MenneneeBa. Baxuneliiye npocThie BEMIECTBA
- METaJUTBL: JKEJIe30, ATFOMUHUM, KaJIbIIUH, MarHui, HaTpuii, kanuit. O0mme Gpusnveckre CBONCTBA METAJLIOB.

Bakneiiime npocThie BEMIECTBA - HEMETAILIbI, 00pa30BaHHbBIE aTOMaMH KMCJIOPO/1a, BOJOPOa, a30Ta, cepbl, hochopa, yriaepoaa. CriocoOHOCTH
aTOMOB XMMHYECKHUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUTOTPOMNHsL. AJUIOTPOITHBIE MOAU(PUKAIIUU KHucIopoa, docdopa u
0JioBa. MeTajuim4ecKue 1 HEMETAJNIMYECKUE CBOMCTBA MPOCTHIX BEECTB. OTHOCUTEIBLHOCTD JICJICHHS TPOCTHIX BEIIECTB HA METAJUIBl U HEMETAJLIbI.

[Tocrosinnas ABoraapo. KonmuectBo BemectBa. Moib. MosnsipHas macca. MonspHblii 00beM Ta3000pa3HbIX BeniecTB. KpaTHble euHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUITMMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHAS ¥ KHJIOMOJIIpHAs MacChl BEIIECTBA, MIJLTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00BEMBI
ra3000pa3HBIX BEIICCTB.

PacueTs! ¢ ucnoab30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIAPHAS MACCa», «MOJISIPHBIM 00BbEM ra30B», «IIOCTOSHHAST ABOTAIpOY.

Pacuernsblie 3agaun. 1. Boruncienue MoOJsSpHONW MaccChl BEIIECTB MO XMUMHUYECKUM (opmyrnam. 2. PacyeTsl ¢ MCHOIb30BAaHUEM IOHSTUN
«KOJIMYECTBO BEILIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIA 00bEM ra30By, «ITOCTOSTHHAST ABOTaApO».

JemoHcTpamuu. HekoTopble METaIbl 1 HEMETAJUIbI KOJIMYECTBOM BemiecTBa 1 Mosib. Mojiennb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIICCTB.

Tema 4. CoenuHeHHs XHMHUY€eCKHX 3JieMeHTOB (144. / 164.)

Crenens okucnenus. OnpenencHue CTENEHN OKUCICHHUS JIEMEHTOB M0 XUMHUecKo# ¢opmyne coequHenus. CoctaBienue GopMmys OMHAPHBIX
COCITMHEHMH, OOIIHIA CIIOCO0 WX Ha3bIBaHUS. bUHApHBIE COCTUHEHUS: OKCUIBI, XJIOPHIBI, cyiIbduabl u ap. CocraBnenue ux Gopmyn. IlpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIbIN a3 U HeralleHast u3Bectb. [IpeacraBuTenu ieTydnx BOJOPOAHBIX COEIMHEHHI: XJIOPOBOAOPOA U aMMHAK.

OcHoBaHHUs, WX COCTaB M Ha3BaHUsA. PacTBOPMMOCTh OCHOBaHMI B Boje. TabiMiia pacTBOPUMOCTH THUJIPOKCHUIOB M COJEH B BOJIE.
[IpencraBuTenu 1mienoyen: TUAPOKCUIBI HATpusl, Kaiaus W Kaiablus. [loHsATHE O KadecTBEHHBIX peakuusx. MHmukaropel. M3mMeHeHHEe OKpacKu
VMHJIMKATOPOB B LIEIIOYHOU cpee.

Kucnotsl, ux coctaB u Ha3Banus. Knaccudukanus kucnot. [IpeacraButenu KUCIOT: cepHasi, CONissHAs U a30THas. V3MeHeHHe OKpacKu
WHJIMKATOPOB B KUCIIOTHOM Cpeje.

Conm Kak Npou3BOJIHbIE KUCIOT U OCHOBaHUM. MX cocTaB u Ha3BaHus. PacTBopumocTs coseil B Boze. [IpeacraBurenu conei: XI0pua HaTpus,
KkapOoHaT 1 gocdar KaabIus.

AMop(HBIE 1 KpUCTATITUYECKIE BEIIECTBA.

MeXMOEKyIIpHBIE B3aUMOACHCTBUSA. THITBI KPUCTAJUTMYECKUX PEIIETOK: MOHHAs, aTOMHAs!, MOJICKYJISIpHAsI U METATNYECKast. 3aBUCUMOCTh
CBOMCTB BEILECTB OT TUIIOB KPUCTAIUNIMYECKUX PEIIECTOK.

BemectBa MONEKyISIPHOTO 1 HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB MOJICKYJISIPHOTO CTPOEHUS.

UucTele BemiecTBa  cMecH. [I[puMepsl )KUAKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBoOICTBa YUCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBas
u 00BbeMHAs JOJIH KOMIIOHEHTA CMecH. PacueTsl, CBSI3aHHEBIE C HCITOJIb30BaAHUEM ITOHITUS TOJIS.

Pacuérnble 3agaun. 1. PacueTr MaccoBoil 1 00bEeMHOI J0JIEH KOMIIOHEHTOB CMECH BEIIECTB. 2. BhIUMCIIEHHME MAacCOBOM JOJU BEIIECTBA B
pacTBOpe MO U3BECTHOM Macce PacTBOPEHHOrO BEIIECTBA U MACCE pacTBOpUTENS. 3. BbeIuuciaeHrne Macchl pacCTBOPSEMOro BEIIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHUS ONIPEICIICHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM J0JIei paCTBOPEHHOTO BEIECTRA.
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demoncTpanuu. OOpasibl OKCHIOB, KHCJIOT, OCHOBaHUHN W cojieil. Moienn KpUCTAIUIMYECKUX PEIIeTOK XJIOpUIa HATpHs, aaMasa, OKCHIa
yraepoaa (IV). CriocoOsl pa3aenenus cMecei, TUCTHIIISIUS BOIBI.

JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO C 00pa3liaMH BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nenenue cMecei.

IIpakTnyeckas padora Ne 3.AHanu3 NOYBHI U BOJBI.

IIpakTuyeckas padora Ne 4.IIpurotoBieHue pacTBOpa caxapa ¢ 3aJaHHOW MaCCOBOM 0JI€H pacTBOPEHHOTO BEIIECTBA.

Tema 5. HW3meHeHusi, npoucxoasiue ¢ BemecrsamMu (114, / 154.)

[lonsiTue sBIEHUN KaK W3MEHEHUM, MPOUCXOJAUIMX C BEIIECTBAMU. SIBJIEHHs, CBA3AaHHBIE C M3MEHEHHEM KPHCTAIIMYECKOTO CTPOECHUS
BEIIECTBA MPH MOCTOSTHHOM €ro cOoCTaBe, (u3uueckue sBicHus. OU3NYECKUe SBICHUS B XVUMHH: JUCTHIULSINS, KPUCTAJUTH3AIMS, BEIIApUBAHUE U
BO3TOHKA BEILIECTB, [IECHTPU(YTUPOBAHUE.

SBneHus, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILIECTBA, - XUMUYECKHE peakuuu. [Ipu3Haku U ycinoBHs NPOTEKAHUS XUMHYECKUX PEaKIUil.
[TonsiTre 00 3K30- U AHAOTEPMUYECKUX peaKUMsIX. Peakliuy ropeHust Kak 4acTHBIM ciiyyaill SK30TEPMHUUYECKUX PEAKIHMM, IPOTEKAIOLUX C BbIACICHUEM
CBeTa.

3aK0H COXpaHEHHSI MACChI BENIECTB. XUMUYCCKUE YPaBHCHHSI. 3HAUCHUE HHJIEKCOB M Kod(purirmenToB. CoCTaBICHHE ypaBHEHUH XUMUYISCKUX
peaKIuid.

Pacuetsl mo xumuyeckuMm ypaBHeHUsAM. PelieHue 3amau Ha HAXOXKJIECHUE KOJIMYECTBA BEIIECTBA, MACChl MU 00beMa MPOAYKTa PEAKIUU T10
KOJIMYECTBY BEIIECTBA, Macce HIIM 00beMYy UCXOHOIO BellecTBa. PacueTsl ¢ MCOIb30BaHUEM MOHITUS «IOJIS», KOTJ]a UCXOJHOE BEIIECTBO AaHO B BUJIE
pacTBopa ¢ 3aJaHHOM MAaCcCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA WA COACPKUT ONPEIEICHHYIO JOII0 IPUMECEH.

Peakuun paznoxenus. [lonatue o ckopoctu xumuueckux peakuuil. Karanuzaropsl. @epMeHTHI.

Peakiuu coenunenus. Katanutudeckue u HekaramuTudeckue peakuuu. OOpaTuMbie 1 HEOOPATUMBIE PEAKIIUH.

Peakuun 3amenieHus. OJIEKTPOXUMUYECKUW Psii HANPSIKEHUA METaJuIOB, €ro HCIOJIb30BAHME JUJISi IPOTHO3UPOBAHUS BO3MOMXKHOCTH
MPOTEKAHUS PEAKIMI MEXTy METAJIJIAaMU U PACTBOPAMU KUCIIOT. PeakIinu BRITECHEHHS OJTHUX METAJIOB U3 PACTBOPOB MX COJIEH IPYTMMU METaJIJIAMU.

Peakuuu oomena. Peakiinu HeliTpanu3aiuu. Y CIoBUs MPOTEKaHUS PeakIfii o0OMeHa B pacTBOpax /10 KOHIIA.

Tunbel XUMUYECKUX peakIluii (10 MPU3HAKY «UUCIIO U COCTAB UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIMI) Ha TPUMEPE CBOMCTB BOIbI. Peakiius
pa3oKEeHUs - AJNEKTPOJU3 BOJbl. Peakium coequHeHus - B3aMMOJEHCTBUE BOJIbI C OKCHUAAMH METAJIOB M HeMETaIoB. [loHATHE «TUAPOKCUIBIY.
Peaxiuu 3amerniienus - B3auMOIEMCTBUE BOJIBI C IIETOYHBIMU U IIEJI0YHO3EMENTbHBIMU MeTaJlIaMu. Peakiinn oOMeHa (Ha nmpuMepe ruapoin3a cyiabduma
ATIOMHUHUS U KapOUaa KambIus).

Pacuérnbie 3axayu. 1. Beluncienne no XUMUYECKUM YPaBHEHUSAM MACChl WJIM KOJIMYECTBA BEUIECTBA M0 U3BECTHOW MACCE WM KOJIMYECTBY
BEIIECTBA OJTHOTO U3 BCTYMAIOUINX B PEAKIUIO BEIIECTB WM MPOAYKTOB peakiuu. 2. Beruucienne Macchl (KoIudecTBa BEIIeCTBa, 00beMa) MpoyKTa
peaxiuu, eciii U3BECTHAa Macca UCXOJAHOI0 BELIECTBA, COAEPIKAILEro ONPEesIEHHYIO 1010 puMecei. 3. Boruncnenue maccsl (KoJiMyecTBa BEIIECTBa,
o0BeMa) MPOYKTa peakiliu, €clii U3BECTHA Macca pacTBOpa U MaccoBasi I0JIsl PACTBOPEHHOTO BEIECTRA.

IIpocreiimme onepanuu ¢ BemecrBaMu. XUMHYECKHd NPAKTUKYM (34.)

Tema 6. Teopusi 21eKTPOTUTHYECKOI TUCCONMAIIMI U CBOKCTBA KJIACCOB HeOpraHmyeckux coequnennii (184. / 26u4.)

[TonsiTe 00 SMEKTPONUTHUECCKOW AUCCOMMAIMH. DIEKTPOIHUTHI M HEIJIEKTPOIUTHI. MeXaHU3M JAUCCOIMAINH SJIEKTPOJIUTOB C PA3TUIHBIM
TUTIOM XUMHUYECKOU CBs3H. CTETEeHb AIEKTPOIUTHYECKON qucconuanuu. CUIbHbBIE U ca0ble TEKTPOIHTHI.
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OCHOBHBIE TTOJIOKEHUS TEOPUU DJICKTPOIUTHICCKON auccoruanui. VIoHHbIE ypaBHEHUs peakiuid. Y CIOBUS NMPOTEKaHUsl peaKIuu oOMeHa
MEKY DIEKTPOIUTAMH 10 KOHIIA B CBETE MOHHBIX MPEICTABICHUMN.

Krnaccudukanus noHOB U UX CBOMCTBA.

Kucnotsl, ux kmaccudukanus. Jlucconuanusi KUCIOT U UX CBOMCTBA B CBETE TCOPHH AJIEKTPOJUTUICCKON AMCcorUanii. MoJeKyIsspHbie U
WOHHBIC YpaBHEHUS PeakIui KUCIOT. B3anmoaeicTBre KUCIOT ¢ MEeTa/IaMu. DJIEKTPOXUMUUYECKUN psiji HaNpsHKeHUH MeTauioB. BzauMopelicTBue
KUCJIOT C OKCHMJAaMH METaJUIOB. B3aMMOAEHCTBUE KHUCIOT C OCHOBAaHUSIMU - PEAKIUs HEUTpanu3aluu. B3auMonencTBUE KHUCIOT € COJISIMMU.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconumanusi OCHOBAaHMW HM WX CBOWMCTBA B CBET€ TEOPHH AJICKTPOIUTUYCCKOW JHUCCOIMAIIHH.
B3aumopeiicTBue OCHOBaHUN C KHUCIOTaMH, KHCIOTHBIMH OKCHUIAMH U coyiiMH. Vcmosnbp3oBaHue TaOMUIBI PACTBOPUMOCTH JUISl XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB OCHOBAHUM. Pasnoxenue HEPacCTBOPUMBIX OCHOBAaHUI pu HarpeBaHUMU.
Conu, ux xiaccupukauus M JUCCOLMALMS PA3JIMYHBIX TUMOB cojiell. CBOMCTBa cojleil B CBETE€ TEOPUHU DIIEKTPOJUTHYECKON IUCCOLUALUH.
B3aumogeiicTBue coneil ¢ MeTalylaMu, YCJIOBHS MPOTEKAaHUsA 3THX peakiuuil. B3aumopeilcTBue cojell ¢ KUCIOTAMHM, OCHOBAHUSIMU M COJIIMH.
Hcnonbs3oBanue TaOIUIbl pACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O60061eHre cBeieHnit 00 OKCHAaX, UX KIAaCCU(pUKAIUU 1 XUMUYECKHX CBOMCTBAX.

['eHeTnueckure pszibl METAIIIOB U HEMETAJUIOB. [ eHeTHYECKas CBA3b MEXKIY KJIaCCaMU HEOPraHUYECKUX BEILECTB

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuy. OKUCIUTENb U BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiun noHHOTO OOMEHA M OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIC peakinu. COCTaBiICHUE YpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX
peaxkuii METOJ0M AJIEKTPOHHOTO OallaHca.

CBoiicTBa IIPOCTHIX BEIIECTB - METAJJIOB M HEMETAJUIOB, KUCIOT M COJIEH B CBETE MPEJCTaBICHUN 00 OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
poleccax.
CBoiicTBa 2J1eKTPOJIUTOB. XUMUYecKkHid MPaAKTUKYM (14. / 44.)

YueOnble 3kckypeun (04. / 44.)

IToBTOpenue npoiigenHoro 3a rox (44. / 104.)

TemaTnyeckuii mjian

Ne | Pa3zpgen, Tema KonunuectBo yacos
1. | BBenmenue 4/6

2. | ATOMBI XUMHYECKHUX DIIEMEHTOB 9/12

3. | IIpoctsie BemecTBa 6/9

4, CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 14/16
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5. | U3menenus, npoucxoasinue ¢ BemeCcTBAMU 11/15

6. | IIpocreiimme oneparyu ¢ BemecTBaMu. XUMUYECKHA TPAKTUKYM 3

7. Teopus 31eKTPONIUTUUECKON JUCCOLMALIMU U CBOWCTBA KJIACCOB HEOPraHMUECKUX COCMHEHUIN 18/26

8. | CBoiicTBa 3IEKTPOIUTOB. XUMUYECKHI TPAKTUKYM 1/4

9. | YueOHbIe 3KCKypCHH 0/4
[ToBTOpEHME MPOKEHHOTO 32 TOT 4/10
HUroro: 70/105
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9 kJuacc
«Xumus. 9 kiaace»
O. C. I'abpueasin
(68 u, 2 u B Hememio / 102 u, 3 u B Heme1I0)
IlnanupyeMsble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 MpeIMeTa
HpI/I HN3Yy4YCHHUU XUMHU B OCHOBHOMH IIIKOJIE O6CCH€‘II/IBaeTCH JOCTHXKCHUEC IMYHOCTHBIX, MCTAIIPEAMETHBIX U MPEIMETHBIX PE3YJILTATOB.
JIMYHOCTHBIE:

o B IICHHOCTHO-OPHUEHTALMOHHOH cpepe — UyBCTBO TOPJOCTH 32 POCCUHCKYIO XUMHUYECKYIO HAyKy, TYMaHu3M, OTHOIIEHHE K TPYAY,
L[eJIeyCTPEMIIEHHOCTb;

o (opMHpOBaHIE IECHHOCTH 3I0POBOTO M 0€30MacHOr0 00pa3a KM3HHU; YCBOSHHE NPaBUII HHIMUBHYaTBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO
IIOBEJICHUS B YPE3BBIUANHBIX CUTYALMSIX, YTPOKAIOIINX KU3HU U 340POBBIO JIOJCH;

. B TPYIOBOM c(hepe — TrOTOBHOCTH K OCO3HAHHOMY BBIOOPY NanbHENIIe 00pa3oBaTeIbHON TPASKTOPHUH;

. B TIO3HABATENHHON (KOTHUTHBHOH, HHTEIIEKTyalIbHON) cpepe — yMeHHe yIpaBisiTh CBOEH MO3HABATELHON eI TENFHOCTHIO.

o (dbopMHPOBaHIE OCHOB YKOJIOTMYECKOH KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOr0 MBIIIICHHUS, PA3BUTHE OIBITA
9KOJIOTHYECKH OPUEHTUPOBAHHON pe(hIeKCHBHO-OLEHOYHON U MMPAKTUYECKON IEATEIBHOCTH B )KU3HEHHBIX CUTYALMAX;
MeTtanpeaMmeTHbIe:

. YMECHHE CaMOCTOSTEIBHO ONPE/ICIIATH IS CBOCTO 00yUEHUS, CTAaBUTh U (POPMYJIMPOBATH JJIs ce0s1 HOBBIC 33/1auH B yu€0€ U M03HABATEIILHOM
ACATCIIbBHOCTH, pa3BUBATbh MOTUBBI 1 MHTCPECHI CcBOel Mo3HaBaTEIbHOM JACATCIBHOCTH,

o YMEHHE CaMOCTOATENIFHO IUIAHUPOBATh IYTH NOOCTIDKEHMS LeJied, B TOM YHCIIE albTEepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haubojee
3¢ deKTUBHBIE CTIOCOOBI pelIeHUs y4eOHBIX U TI03HABATEIbHBIX 3a/1a4;

o YMEHHE COOTHOCUTH CBOU JCUCTBHSI C TUNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISATH KOHTPOJIb CBOEH NIESATEIBHOCTH B IPOLIECCE JOCTHKEHHUS

pe3ynbTaTa, ONpeAeNsaTh CIOCOOBl JEHCTBHI B paMKax NPEIOKEHHBIX YCIOBUH M TpeOOBaHWI, KOPPEKTHPOBATH CBOM ACWCTBHS B COOTBETCTBHUHU C
HU3MEHSIOLIENUCS CUTYalUEN;

L4 YMCHHE OLCHUBATh NPABUJIIbHOCTDH BBITIOJIHCHUA yqe6H0ﬁ 3aJga4u, COOCTBEHHBIEC BO3MOKHOCTH €€ PpCUICHUA;

L4 BJIAACHHUEC OCHOBAMHU CAMOKOHTPOJIAI, CAMOOLCHKHU, IPUHATUS peIIIeHI/Iﬁ 1 OCYHICCTBJICHUS OCO3HAHHOI'O BBI60pa B yqe6H0171 M ITI03HaBaTEILHOMN
ACATCIIBHOCTH,

L4 YMCHHEC OMPEACIIATD ITOHATUA, CO3AaBaTh 0606H_IGHI/I$I, YCTaHAaBJIMBATb aHAJIOTHUH, KJ'IaCCI/I(l)I/ILII/IPOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTI> OCHOBAaHHA

W KpUTEPHH Il KIacCU(PHUKALUKM, YCTAHABIMBATH MPUYMHHO-CIICACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCY)KICHHE, yMO3aKIIoueHne (MHIYKTHBHOE,
JeTyKTUBHOE U TI0 aHAJIOTHH) U JIETIaTh BHIBOJIBL,
. YMEHHUE CO3/1aBaTh, IPUMEHATH ¥ Pe0OPa30BbIBATH 3HAKH U CHMBOJIBI, MOJICIIH ¥ CXEMBI JIJISl peIlIeHHsT YIeOHbBIX U MI03HABATENBHBIX 3a]1a4;
. YMEHHE OPTaHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO I€ATEIHHOCTH C YUUTEIEM U CBEPCTHUKAMU; pabOTaTh HHANBUAYAIBHO U
B TpyIIIE: HAXOAUTH 00IIIee pelIeHre U pa3penratb KOH(PINKTH HA OCHOBE COTJIACOBAHUSA MO3UINN M yIETa HHTEPECOB; (OPMYITHPOBATH, apTYMEHTHPOBATH U
OTCTauBaTh CBOE MHEHHUE;
12



. YMEHHUE OCO3HAHHO UCIIOJIb30BAaTh PEUYEBBIC CPEACTBA B COOTBETCTBUU C 33J]a4eii KOMMYHUKAIUH JJIs1 BEIPAXKEHUSI CBOUX YYBCTB, MBICIICH U
MOTPEOHOCTEIH; TITAHUPOBAHUS M PETYJISALIMN CBOCH JCATEIHHOCTH; BIAJCHUE YCTHOW U TUCBMEHHOM PEUbl0, MOHOJIOTUYECKON KOHTEKCTHOM PEYbio;
. (hopMupOBaHUE U Pa3BUTHE KOMIETEHTHOCTH B O0JIACTH HCIIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
. (opMupOBaHUE W Pa3BUTHE DKOJIOTUYECKOTO MBIIUICHUS, YMEHHE MPHUMEHATh €r0 B IMMO3HABaTENbHOW, KOMMYHHKATUBHOW, COIHMAIbHOU
MIpaKTHKE W MPOPECCHOHATEHON OPUCHTAIIHH.
IIpeameTHbIe:
1.B no3naBaTesibHOIi chepe:

L JaBaTb ONPEACICHUSA HU3YUYCHHBIX MOHATHM: «XUMHYSCKHIN 3JIEMEHT», «aTOM», «HOH», «MOJICKYJia», «IIPOCTBIE W CJIOKHBIC BEHICCTBA»,
«BCIICCTBO», «KXXUMHYCCKasA (bopMyna», «OTHOCHUTECJIbHAA aTOMHas MacCa», «KOTHOCHUTCIIbHAA MOJIEKYJIApHAsA Macca», «BaJICHTHOCTb)», KCTCTICHb OKUCJICHUS),
CKpUCTAJUINYECKas pCUICTKaA», KOKCHUIABD», KKUCIOThI», KOCHOBAHUS, KCOJIN, «aM(l)OTepHOCTB», CKUHAUKATOP», «HCpI/IOI[I/I‘ICCKI/Iﬁ 3aKOH», «KIIEPHUOJUYCCKAA
Ta6n1/1ua», «M30TOMbID», «KXUMUUYCCKAA CBA3b», «IJICKTPOOTPULATCIBHOCTEY», «XHUMUUYCCKAA PCAKIUA», «KXUMHNUYCCKOC YPABHCHUC), KTCHETHUYCCKASA CBA3L»,
«OKHCJICHUE», «BOCCTAHOBJICHUEC», «IJICKTPOJIUTUYECCKAA AJUCCOLUANA», KCKOPOCTh XHMHYECKOU pCaKum»,

o OTIHCATh IEMOHCTPAIIOHHBIE M CAMOCTOSITENIHO MTPOBEJCHHBIE XUMHUIECKHE IKCIICPUMEHTHI;

o OTIMCHIBATh U PA3NINYaTh N3yUYEeHHBIE KJIACCHl HEOPTaHMYECKUX COeIMHEHHM, POCTHIE U CIOXKHBIE BEIIECTBA, XUMHUIECKHAE PEAKIIHM;

o KJIACCH(UIIMPOBATH N3yUYEeHHBIE OOHEKTHI U SIBIICHUS;

o JIeaTh BHIBOJBI M YMO3AKIIOUEHHUS W3 HAOIIOACHNH, N3YIEHHBIX XUMHUECKAX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBAa HEM3YYECHHBIX
BEMIECTB 10 AaHAJIOTHH CO CBOMCTBAMH N3YYEHHBIX;

. CTPYKTYpUPOBATh U3YUCHHBIH MaTepUal U XUMHIECCKYIO HH(OPMAIIUIO, TOTYYCHHYIO U3 APYTHX HCTOYHUKOB;

. MOJIEJIMPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 MepHuoa0B, CTPOSHKE MPOCTHIX MOJIEKYJT;
2.BIIeHHOCTHO — OPUEHTALIMOHHO¥ cdepe:

° aHAJIM3UPOBATh M OICHUBATh IMOCICICTBUS JIJIsl OKPYKAOIIEeH cpe/ibl OBITOBOM M MPOU3BOJCTBCHHOMN JCATEIBHOCTH YEI0BEKa, CBSI3aHHOM C

nepepadOoTKO BEIIECTB;
3. B TpynoBoii cepe:

. IIPOBOJUTH XUMHYECKHUI 3KCIIEPUMEHT;
4. B cepe 0e30MaCHOCTH KU3HETESATEIHLHOCTH:

o OKa3bIBaTh IICPBYIO IIOMOIb MTPU OTPABJIICHUAX, OKOIr'aX U APYIrUX TpaBMaX, CBA3aHHBIX C BCUICCTBAMU U J'Ia60paTOpHI:IM O60py,I[OBaHI/IeM.
Conep:xanue y4eOHOro npeamera
BBenenune. O0uiasi XapakTepuCTUKA XMMHYECKHX IJIeMEHTOB M XumMmuyeckux peakuuid. Ilepmoguyeckuii 3akon u Ilepunoauyeckasn

cucrema xumudeckux 3jiemenToB J[. . Menaesaeea (104./124.)

XapakTepHucTUKa 3JIEMEHTA 110 ero nojiokeHuto B [lepuonnyeckoil cucteme xumuueckux 3iaemeHToB J[. M. MenneneeBa. CBolicTBa OKCHJIOB,

KHMCJIOT, OCHOBAaHUI U COJIEW B CBETE TEOPUU DIIEKTPOJIUTUUECKON NUCCOLMALMY U OKUCIICHUS-BOCCTAaHOBJICHUS. [IOHATHE O IEPEXOAHBIX DIIEMEHTaX.
AmdoTtepHocTb. ['eHeTnueckuil psn nepexoanoro siementa. [lepumonuveckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux siementoB [ U.
MenpeneeBa. XuMudeckast OpraHu3anys ;KUBON U HEXUBOU MPUPOIbI. XUMUYECKUN COCTAB A1pa, MAHTUU U 3€MHON KOpbl. XMMUYECKHUE DIIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- u MukpoajaeMeHTbl. O0o01IeHe cBeIeHUui 0 XUMUUYecKuX peakuusax. Kiaccupukanns XuMH4ecKUX peakiuii mo
Pa3IUYHBIM IPU3HAKAM: «UHCJIO U COCTAB PEArMpYIOLINX U 00pa3yIOIIUXCS BEIIECTB», «TEIUIOBOM APPEeKT», «HAMpaBICHHE», «M3MEHEHHE CTereH el
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OKHCJIEHHUS 3JIEMEHTOB, 00pa3yIOIINX pearupyolire BeecTBay, «hasay, «Mcroib3oBaHue KaTanu3aropa». [loHsTre o ckopocTu XUMHUYECKON peaKkiuy.
®akTopbl, BAUSIOMINE HA CKOPOCTh XUMUYECKUX peakuuid. Katanuzatopsl u katanus. MTHrHOUTOpPBI. AHTHOKCHUIAHTHI.

JdemMoHCcTpaumu.

Pazmuunbie dopmer Tabmunsr J. M. MenneneeBa. Mojenu aroMoB 3JIeMEHTOB 1—3-ro mepuoioB. Mopenb CTPOCHHS 3€MHOTO IIapa
(momepeuHslil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT MPUPOIbl PEarupyONIMX BEUIECTB. 3aBUCMMOCTb CKOPOCTH XHMHUYECKOU
peakiuy OT KOHLEHTPALMM PEearupyroliuX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakUuu OT IUIOIIAAN CONPUKOCHOBEHUS pEarupyromumx
BELIECTB («KHUIALIUHN CJI0I»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakliu OT TEeMIIEpaTypbl pearupyroux BemecTB. [ OMOreHHbIH U reTepOoreHH bl
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.

JlaGopaTopHbIe ONBITHI.

1. Ilomydyenune ruapokcuja LMHKA U HMCCIEIOBAaHUE €ro CBOWCTB. 2.MopenupoBanue noctpoeHus [lepmoanueckoil CUCTEMBI XMMHYECKUX
anementoB J[. M. MenneneeBa. 3. 3amerienue xene3oM Meau B pactBope cyibdarta menu (I1). 4. 3aBHCHMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT
MIPUPO/IbI pEAruPYIOLIMX BEUIECTB HA IPUMEPE B3aUMOIECHCTBUS KUCIIOT C METAJJIAMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMU OT KOHLEHTPALUK PEarupyrolIux BEUIECTB HAa IPUMEpPE B3aUMOAECUCTBUS LIMHKA C COJISTHOM
KHUCJIOTOM pa3IMuHON KOHUEHTpPAI1H.

6. 3aBUCHMOCTb CKOPOCTH XMMHYECKOW pPEaKIUH OT TUIOMAJN CONMPUKOCHOBEHHS PEAarupyoUIMX BemecTB. 7. MoJaenupoBaHUE «KHIISIIETO
ciosi». 8. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakuu OT TeMIIepaTyphl pearupyollrux BelIeCTB Ha mpuMmepe B3aumoaercteus okcuaa meau (II) ¢
pPacTBOPOM CEPHOM KHUCJIOTHI Pa3IMyHOM TemriiepaTypsl. 9. PasznokeHue mepokcuaa BOAOpoaa C MmoMolbio okcuaa mapranua (IV) m xaranaser. 10.
Oo6Hapy>keHue KaTanas3bl B HEKOTOPBIX MUILEBbIX IpoAykTax. 11. MurubupoBanue B3auMOJEHCTBUS KUCIOT C META/NIaMU YPOTPOIIMHOM.

Tema 1. Metamibl (144./204.)

[Tonoxenue meramnos B [lepuoguueckoil cucreMe xumMmuueckux 3meMeHToB . . MenneneeBa. Meramnueckas KpUCTAINIMYECKas peLIETKA U
MeTaJlJIn4ecKasi Xumuieckas cBsizb. OOuue pusnueckue cBoiicTBa MetanioB. CIulaBbl, HX CBOMCTBA U 3HaUY€HUE. XMMUYECKUE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE UX MOJI0XKEHUS B 3JIEKTPOXUMHUUECKOM sy HallpsbKeHUH MeTamioB. Koppo3us MeTaioB v cnoco0sl 60psObI ¢ HEH.
Mertasmisl B ipupoje. Oomue crnocoObl UX MOTyYeHHUS.

OO0masi XapakTepuCTHKA IIeJ0YHBIX MeTa/uIoB. Metamuisl B npupone. O6mue crnocoObl ux noiydeHus. Crpoenue atomos. lllenounsie
MeETaJlJIbl — IPOCThIE BelllecTBa. BaykHelne coeAMHEHNs ET0YHBIX METAJIJIOB — OKCH/IbI, TUAPOKCUABI U COJIM (XJIOPHJIBIL, KAapOOHATHI, CYIb(aThl,
HUTPATH), UX CBOMCTBA M MPUMEHEHHE B HApOIHOM Xo3siicTBe. Kanuiinbie y1o0peHus.

O01mas xapakTepucTHKA 3JIeMeHTOB IJiaBHo#i noarpynnsl Il rpynmnsl.

Crpoenune atoMoB. lllenouHO3EMENBHBIE METAIIIBI — MPOCTHIE BEIIECTBA. BaskHele coeIMHEHNUS EN0YHO3EMEIbHBIX METAINIOB — OKCHJBL,
THJIPOKCHJIBI M CONU (XJIOpUABI, KapOOHAThI, HUTPATHI, CyNb(athl, pocdaTel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBE.

AJTIOMUHHIA.

Ctpoenue aToMa, pu3NUECKUE U XUMUYECKHE CBOWCTBA IPOCTOro BemecTBa. CoequHEHNs allFOMUHUS — OKCUJ M TUAPOKCU, UX aMPOTEpHBIN
xapakrtep. Baxxnelimue conu antomunus. [I[puMeHeHNe aqtoMUHUA U €70 COEIMHEHUH.

Keieso.

CtpoeHune aTroMa, (GPU3NIECKUE U XUMUYECKHE CBOMCTBA IIPOCTOTO BellecTBa. [ 'eHeTHYeCKHUE PSAbI Fe+2 u FC+3 .
b
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Baxwnerimume conu xene3a. 3HaueHHE Keje3a U €ro COeAMHEHHH IS MPUPOJIbl M1 HAPOJIHOTO XO351CTBA.

JleMOHCTpaLHM.

OOpa3upl 1IETOYHBIX M IIEJIOYHO3EMENIbHBIX MeTauioB. OOpasubl cmiiaBoB. BzaumopeilicTBue HaTpus, JUTUS W KajblUs C BOJOW.
B3aumogeiicTBrue HaTpust U Mar"us ¢ Kuciaopoaom. BzaumopeiictBue meramios ¢ HeMerauiamu. [lonyuenue ruapokcuaos xkenesa (I11) u (I11).

JlaGopaTopHbIe ONBITHI.

12. B3aumozeiicTBie pacTBOPOB KHUCIOT U cojiel ¢ merauiamu. 13. O3HakomiieHue ¢ pyaamu sxenes3a. 14. OkpalinBaHue MJIaMEHU COJISIMU
HIEJTOYHBIX METAIIOB. 15. B3aumopelicTBue kanbius ¢ Bojio. 16.1lonydenne ruipokcuia Kajabliusi U UCCIEAOBAHUE €T0 CBOWCTB.

17. IlonydyeHne ruapoKcuia allOMUHHUS U HUCCIEIOBaHUE ero cBoMcTB. 18. B3aumopeiicTBue xenesa ¢ coisiHo kucinotoi. 19. Ilomyuenue
ruapokcuoB xkene3a (I1) u (III) u u3yuenne ux cBOMCTB.

Tema 2. IIpakTukym 1. CBoiicTBa METAJUIOB M MX cOeIMHEHHI (24./54.)

1. OcymiecTBiIeHHE IIETOYKH XUMUYECKUX npeBpaiieHuid. 2. [Toayuenue u cBoiicTBa coeAMHEHU M MeTa/uioB. 3. Perienue skcnepuMeHTalbHbIX
3aJla4 Ha paclo3HaBaHUE U MOJyYeHHE COSTUHEHUN METAIIJIOB.

Tema 3. Hemeraianl (254./384.)

OO0mas xapakTepucTUKa HEMETaJuloB: mojoxkeHue B Ilepuomamueckoi cucreme xumudeckux snemeHToB . M. MenaeneeBa,0c00€HHOCTH
CTPOEHHUSI aTOMOB, 3JEKTPOOTpULIaTeIbHOCTh (D0) KakMepa «HeMeTalmmdHocTh», psan J0. Kpucramimdeckoe CTpOCHHE HEMETaIIOB — IPOCTHIX
BewecTB. Ayutorponusi. Dusnyeckue cBoricTBa HeMETAIOB. OTHOCUTEIBHOCTh MOHATHH «METAIUI» U «HEMETAILD.

Bopopoa. [lonoxenue Bogopona B [lepuoanueckoit cucreme xumuueckux anemeHToB [[. M. MenneneeBa. CtpoeHue atomMa U MOJICKYJIBI.
duznyeckue U XMMHUYECKHUE CBOICTBA BOJOPO/Ia, €0 MOTYYeHHE U TPUMEHEHUE.

Bona.

Crtpoenue Mmojekynbl. BomopomHas xumuueckas cBsi3b. DHU3MYECKHE CBOMCTBA BOABL. AHOMAIMM CBOWCTB BOAbl. [uapoduibHble U
runpodoOHble BeliecTBa. XHUMHYECKHE CBoilcTBa BoJbl. KpyroBopor Bonabl B mpupoje. Bomooumctka. Aspanusi Boabl. BeiToBble (QUIBTPBHI.
MuHepanbHbie BOJIbI. JJUCTUIIIMPOBaHHAS BOIa, €€ TIOJyYeHHE U IPUMEHEHHE.

O01mas XxapaKkTepucTHKA rajJ0reHoB.

Crpoenune atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xaope, 6pome, gprope u ione. [lpuMeHeHne rajJoreHoB U UX COEIMHEHUHN B HAPOJHOM XO034HCTBE.

Cepa.

CrpoeHue aToma, ajJIOTpONMsi, CBOMCTBAa M NpuUMeHeHue pomoOuueckoil ceprl. Oxcunbl cepel (IV) u (VI), ux nomyuenue, coiictBa u
npuMeHeHne. CepHasi KUCIIOTa U €€ COJM, UX IPUMEHEHHNE B HAPOJHOM X03sicTBeE. [Ipon3BOACTBO CEpHON KUCIIOTHI.

A3or.

CrtpoeHue aToMa M MOJIEKYJIBI, CBOMCTBA IIPOCTOT0 BEIECTBA. AMMHUAK, CTPOEHUE, CBOICTBA, NOJyuyeHUE U IpuMeHeHue. Coiau aMMOHMS, UX
cBoiictBa u mpumenenue. Okcunpl azota (1) u (IV).

A3OTHAas KHCIIOTa, €€ CBOMCTBA U MpUMEeHEeHHe. HUTpaThl 1 HUTPUTHI, MpoOIeMa UX COEPIKaHUS B CENbCKOX03HCTBEHHON MPOTYKITUU. A30THBIE
yaoOpeHus.

Dochop.
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Ctpoenue aToma, aJlJIOTpONus, CBOMCTBa Oenoro u kpacHoro (ocdopa, ux npumenenne. OCHOBHBIE coeauHeHus: okcua ¢ocdopa (V) u
oprodochopras kucnora, hocdarel. DochopHbie y1oOpeHUSI.

Yraepona.

CrtpoeHue aToMa, aJUTOTPOITUs, CBolicTBa Moaudukanuii, mpumenenue. Okcunsl yraepoaa (I1) u (IV), ux cBoiictBa u npumenenue. KapOoHarsr:
KaJIbIUT, CO/Ia, OTAlll, UX 3HAYCHHE B IPUPOJIC U JKU3HU YEIIOBEKA.

Kpemnuuii.

CtpoeHune aToMa, KpUCTAUTHYECKUI KPEMHHUM, €ro CBoicTBa U mpuMeHeHue. Oxcu kpemuus (IV), ero npupoaHsie pa3HOBUIHOCTH. CHIIUKATHI.
3HaueHue COEAMHEHUI KpEMHUS B )KMBOW U HEKMBOU npupoje. [loHsATHEe 0 CUIMKAaTHON IPOMBILLIEHHOCTH.

JdemMoHCcTpaumu.

OO0pa3ibl raloreHoB — MPOCTHIX BellecTB. B3anMoaelicTBHE raloreHoB ¢ HaTpUeEM, ¢ alloMUHUEM. BriTecHeHne XJ10poM Gpoma Wil Hoja U3
pacTBOpOB X cojiel. B3anmoaencTere cepbl ¢ METaIaMU, BOJOPOJIOM M KUCIOPOJIOM. B3anmoneiicTBue KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTHI €
Meabto. [Tormoienue yriem pacTBOPEHHBIX BEIIECTB MK ra3oB. BoccTanoBneHue Meau u3 ee okcuaa yriaem. O0pasibl IPUPOAHBIX COSAMHEHHA XJI0pa,
ceprl, ocdopa, yriepona, kpemaus. OOpa3ibl BAKHEUITUX TSI HAPOJHOTO XO3SUCTBa Cylb(aToB, HUTPATOB, KapOOHATOB, docdaroB. OOpa3bl
CTEKJIa, KepaMHKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonyuyenue u pacrnozHaBanue Bogopoja. 21. MccnenoBanue moBepXHOCTHOTO HATsHKEHUS BOABL. 22.PacTBopeHue epMaHranaTta Kaiusi Ui
MEIHOTO Kyrnopoca B Boze. 23. I'maparanus ode3BoxkeHHOro cynbdara meau (1I). 24. 3roToBieHNE rTUIICOBOTO OTIICUATKA.

25. O3HakOMJIEHHE ¢ KOJJIEKIHEeH ObITOBBIX (PuibTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHMHEpalbHOW Boabl. 27. KauecTBeHHast peakuus Ha
rasoreHua-uoHsel. 28. [Toydenne u pacnosnaBanue kuciopona. 29. 'operue cepbl Ha Bo3ayxe u B kuciopoje. 30.CpoiicTBa pa30aBIeHHONW CEPHOM
kucnothl. 31. M3yduenue cBoiictB ammuaka. 32. Pacno3sHaBanue coneii ammonus. 33. ColicTBa pa3daBineHHON a30THOW KucnoThl. 34. B3aumonelictBue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Menb1o. 35. 'openue ¢ocdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue pocdaros. 37. ['openue yris
B kucnopoje. 38. [lonydyeHne yronbHON KUCIOTH U M3yueHue ee cBOMCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lonydeHne KpeMHEBOW KHCIOTHI U U3yYEHHUE €€ CBOMCTB.

Tema 4. Ilpaktuxkym 2. CBoiicTBa coenHeHuii HeMeTaL10B (34./54.)

1. Pemenue skcriepuMeHTaNbHBIX 3a1a4 1o teme «lloarpynma ramoreHoB». 2. PemeHue skcnepuMeHTalbHbIX 3a1a4 1no teme«llonrpynma
KHucioposay». 3. Pemrenne skcnepuMeHTanbHbIX 3a1a4 1o teMe «lloarpynna azortax». 4. Pemenne skcnepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpymnmna
yrieponay. 5. [lonydenue, cobupanue u pacrio3HaBaHUE Ta30B.

Tema 5. O0001meHne 3HAHMI 110 XUMHH 32 KypC OCHOBHOH mKoJibl. [lonroroska

K rocyaapcrBeHHoii utoropoii arrecrauun (F'MA) (144./224.)

Ilepuonnueckuii 3axkoH u llepuoanyeckas cucrema xumuuyeckux sneMeHToB JI. . MenneneeBa. @uU3nyeckuil CMBICI NOPSAKOBOIO HOMEpPA
JJIeMEeHTa, HOMEPOB Tepuofa W TPYNIbl. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB DJIEMEHTOB M HMX COCAMHEHHH B MEpPUOJAaX W TPYIIAax B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HayeHHEe NEPUOANYECKOr0 3aKOHA. BUJIbI XUMHUYECKUX CBS3EH M TUIIBI KPUCTAJUIMYECKHUX PEIIeTOK. B3aMOCBA3b CTPOCHUS U CBOMCTB BEIIECTB.
Krnaccudukanus XuMHUECKUX PeaKInii 0 pa3IUYHbIM MPU3HAKaM (YHCIIO U COCTAB PEarupyomux U 00pa3yoluXcs BeIECTB; HAIUIUe
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rpaHuIlbl pa3zaena ¢as; TeroBoi 3G (ekT; H3MEHEHHE CTEIeHEH OKUCIICHHS aTOMOB; HCIIOJIb30BaHUE KaTaIn3aTopa; HalpaBJIeHUE IPOTEKAHNUS ).
CKOpOCTh XUMUYECKUX peakiuii u (aKTOPbI, BIUSIONIHE Ha Hee. OOpaTUMOCTh XUMUYECKUX PEaAKIIHA M CIOCOOBI CMEIIEHUSI XUMUIECKOTO PABHOBECHSI.
[IpocTeie U cnoxxkHbIE BellecTBA. MeTauibl U HeMeTasulbl. ['eHeTuyeckue psabpl MeTamuia, HeMeTala W mepexogHoro Meramia. OKCHAbIU
THJIPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIC TUIPOKCUIBI), cor. VX cocras, kinaccudukanus u o0Ime XMMHUYECKHEe CBOWCTBA B CBETE TCOPUU
BJIEKTPOJIUTUYECKON JUCCOIUALINH.
TemaTnueckuii njian

Ne | Pa3zgen, Tema KonandecTtBo yacos

1. | Beenenue 10/12

2. | Meramibt 14/20

3. | Ilpaktukym 1. CBoiicTBa METAJIOB M UX COCTUHEHUI 2/5

4. | Hemerasuisl 25/38

5. [Ipaktukym 2. CBoiicTBa HEMETAIIOB U UX COCIMHEHUN 3/5

6. | OOoOmenne 3HaHWH MO XMMHUHU 33 Kypc OCHOBHOM miKoibl. [loaroroBka k I'ocymapcTBeHHOU 14/22
Wrorosoii Arrecrauuu (I'MA)
HUroro: 68/102
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