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MNOACHUTEJIBHASA 3AIIMCKA
O0masi XapaKkTepUCTHKA MPOrpaMMblI

Pabouas mporpamMma 1mo XuMHH IpeJHAa3HAYeHA s oOydaronmxcs 8-9 KimaccoB, H3y4yaroImuX MpeaMeT Ha 6a30BOM ypoBHE U pa3zpaboTaHa B

COOTBETCTBHUH CO CICAYIOIIMMHA JOKYMCHTAMM:

1.

2.

w

DenepantbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHusl, yTBEPKICHHOTO PUKa30oM MHUHHCTEPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 nexadbpst 2010r., Ne1897;

[Tpukaza MunuctepctBa npocBemenust Poccuiickoir ®eneparmm ot 20 mas 2020 1. Ne 254 «OO0 yrBepkneHHu (eaepaabHOro IepeyuHs
y4eOHUKOBY, Ipuka3zoM «O BHECEHUH U3MEHEHUI B (hefiepaabHblil epeueHsb yaeOHukoB» No766 ot 23 nexabps 2020;

VYuebHOrO 1I1aHa;

Paboueit mporpammsl o xumun 171 8-9 knaccos / H.E.Ky3unenona, M.: Benrtana — I'pad, 2017

[Tporpamma paccuntana Ha 2 rojga o0yuyenus. Obmee konudectBo yacoB 134. Ha peanu3zamuio mporpaMMbl OTBOJIUTCS 2 4aca B HEJEIIO.
[Mpenver xumuM crenu@uUeH. YCHENIHOCTh €r0 HW3YYCHHS CBS3aHA C OBJIAJICHUEM XHMHYCCKHM S3BIKOM, COOJIFOJICHHEM TEXHHUKHU

0€30IMacHOCTH ITIPU BBITOJHCHUN XUMHUYCCKOI'O SKCIICPUMEHTA, OCO3HAHUCM MHOT'OYHCJIICHHBIX CBS3€M XHMUH C APYTrUMH NIpCIMETAMU.

eans mporpaMmbl - BOOPY)KEHUE YYAIIUXCS OCHOBAMHU XMMHUYECKUX 3HAHWM, HEOOXOIUMBIX ISl TIOBCETHEBHOM >KU3HU, MPOU3BOICTBEHHON

ACATCIIBHOCTH, IMPOAOJIKCHUA O6p830BaHI/I$I, HpaBHHLHOﬁ OpHUCHTAaIUU N TIOBCACHUH B Opr)KaIOH_[eﬁ cpeac, BHECCHUC CYHICCTBCHHOTO BKJIada B
Pa3BUTHEC HAYYHOI'O MUPOIIOHUMAHUA YUAIUXCA.

B nannoit nporpaMme BbIPpAKCHA 'YMAHHUCTUYCCKAA U XUMHUKO - SKOJIOTHUYCCKAA HAIIPABJICHHOCTbL U OPUCHTALUS HA PAa3BHUBAIOIICC O6y‘leHI/IC.

B Hell oTpaxkeHa cucTeMa BaXHEHIIMX XUMHUYECKHMX 3HAHMM, PACKpBITA POJb XMMHHM B IIO3HAHUM OKPYKAIOLIETO MHUPA, B IMOBBIIICHUU YPOBHS
MaTepHaIbHON KU3HU OOILECTBA, B PA3BUTUHU €T0 KYJIBbTYPHI, B pEIIEHUH BaXKHEHIINX MpoOIeM COBPEMEHHOCTH.

3agauyu nporpaMmabi:

" BOOPYXXHTb yUalUXCs 3HAHUSIMH OCHOB HAyKH M XUMHUYECKON TEXHOJIOTHH, CTIOCO0aMU UX  J100bIBaHUS, IEpepabOTKU 1 IPUMEHEHHS,

" PACKpPBITh POJIb XMMHHM B TO3HAHUM TPHUPOILI M OOECIIEUEHUH >KU3HU OOINECTBa, MOKAa3aTh 3HAYEHUE OOIIEr0 XMMHYECKOTO O0Opa3oBaHUS s
MPaBUIILHON OPUEHTAIINU B KU3HU B YCIOBUAX YXYAIICHUH SKOJIOTUUECKOW 0OCTAHOBKH;

" BHECTHU BKJIAJ] B pa3BUTHE HAYyYHOTO MHUPOTIOHUMAHUS yUCHUKA;

® pa3BUTh BHYTPEHHIOI MOTHBAIMIO YUCHHS, TOBBICUTh NHTEPEC K MO3HAHUIO XUMUH;

® PpPa3BUThH FKOJOTUUYECKYIO KYJIbTYPY YUALIUXCH.



PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

B xome npenonaBanus xumuu, pabouas mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHUE Y y4yalIMXcs OOIIey4eOHBIX YMEHHH U HaBBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB EATEIFHOCTH M KIFOYEBBIX KOMITETEHITHA.

B osroM HampaBineHUM NOpUOpUTETAMHU i Y4eOHOro mpeaMeTra «XHUMHS» Ha CTYNEHH OCHOBHOTO oOOIIero oOpa3oBaHHs SBISIOTCS:
UCIOJIb30BaHUE JUIsI TNO3HAHMS OKPYXKAIOIIEr0 MHUpPA Ppa3IMYHbIX METONOB (HAOJIIOJEHUS, W3MEpPEHUs, OINbIThl, 3KCIIEPUMEHT); IPOBEACHUE
MPAKTUYECKUX U JaOOPaTOPHBIX pabOT, HECIOXKHBIX JKCIEPUMEHTOB M OIKMCAHUE UX PEe3yNbTAaTOB; HCIOJB30BAHHE PA3IMYHBIX HCTOYHUKOB
nHOpMALNKY JUIs PEIISHHsI TIO3HABATENBHBIX 33/1a4; COOJII0JICHHE HOPM U MIPAaBUJI TIOBEJICHHS B XUMUYECKUX JTA00OPaTOpHUsIX, B OKPYXKaroIIeH cpeze, a
TaK>Ke IPaBUJI 3J0pPOBOTO 00pa3a )KU3HU.

JlesiTenbHOCTh 00PA30BATEIBLHOTO YUPEKICHUS B O0YYCHUU XUMHH JOJDKHA OBITH HaIpaBjieHa HAa JOCTHXKCHHE OOYYAIOIIUMMCS CIEIYIOIINX
pE3yNIbTaTOB:

Jluunocmmuvie pe3yniomamel:

1) B ICHHOCTHO-OPUEHTAIIMOHHOW cdepe — YYBCTBO TOPAOCTH 3a POCCHHCKYI0 XHMHUYECKYI0 HAyKy, T'yMaHH3M, OTHOIIECHHE K TPYAY,
LEJIEyCTPEMIIEHHOCTb;

2) B TPY/IOBOIi chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHElIIei 00pa3oBaTebHOI TPaeKTOPHH;

3) B mo3HaBaTeNIbHOMN (KOTHUTUBHOW, HHTEIUIEKTYalIbHON) cepe — yMEHHE YIPaBISATh CBOEH MO3HABATEIbHON AESITEIbHOCTHIO;

4) dbopmupoBaHHE XUMHKO-IKOJOTHYECKONH KYIbTYpHI, SBISIONIEHCS COCTAaBHOM YacThIO IKOJIOTUYECKOW W OOIIed KylIbTYphl, H© HAay4HOTO
MHUPOBO33PEHNUS;

5) yMeHue OlLIeHUBATh CUTYAIMIO U OTEPaTHBHO MPUHUMATh PEIICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPUECKUX 3aa4.

Memanpeomemnvie peyromamuol.

l)ucnonbp3oBaHue yMEHUH W HABBIKOB PA3IMYHBIX BUJOB I103HABATEIbHON JEATEIBHOCTH, NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA
(cucTeMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAECTUPOBAHNUE) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKpY’KaloleH 1eiCTBUTEIbHOCTH;

2)UCTIONb30BAHUE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX omepauuii: (opMylnupoBaHHE THUIOTE3, aHalW3 U CHHTE3, CpaBHEHHUE, 00oO0IIeHue,
CUCTEMaTU3alMs, BbISIBJICHUE IIPUYUHHO-CIICICTBEHHBIX CBA3€EH, IIOUCK aHAJIOIOB;

3)yMeHHe reHepupoBaTh UIEH U OMPEIENATh CPEJICTBA, HEOOXOAUMBIE /ISl UX peallu3alliu;

4)ymMeHue onpeensaTh eI U 331a4H JesITeIbHOCTH, BEBIOUPATh CPEICTBA peau3alliy eI U IPUMEHSTh UX Ha IPAKTUKE;

5)ucnonap30BaHuE Pa3INYHBIX HCTOUHUKOB JUIS MTOJyUYEHUsI XMMUUYECKON HHPOpMAaIIIH.

IIpeomemmuuie pezynbmamol:
1.B mo3naBarenbHOI chepe:



e J1aBaTh OINpPEICIICHUS M3YyYCHHBIX MOHATUH: BEIIECTBO (XMMUYECKHN AJIEMEHT, aTOM, MOH, MOJICKYJIa, KPUCTAJUTMYECKAs PEIIeTKa, BEIIECTBO,
IMPOCTBIC U CIOXHBIC BCUICCTBA, XUMHUYCCKAA (I)OpMyJ'Ia, OTHOCHUTCIIbHAA MOJICKYJIIpHas MaccCa, BaJICHTHOCTb, OKCHUbI, KUCJIOTbI, OCHOBAHUA,
coi, aM(pOTEPHOCTh, HHIUKATOP, IEPUOIUNICCKUN 3aKOH, IEPUOIUYECKasi CHCTEMA, U30TOIbI, XUMHUECKAs CBSI3b, AJIEKTPOOTPUIIATEIIHLHOCTD,
CTCIICHb OKMCJICHUA, BHCKTpOJII/IT); XUMHYCCKadA pCaKkiusd (XI/IMI/I‘ICCKOG YpaBHCHUEC, T'CHCTHUYCCKAd CBA3b, OKHCJICHHUEC, BOCCTAHOBJICHUC,
AJIEKTPOIMTUYECKAS JUCCOIUAIUS, CKOPOCTh XMMUYECKOH PEaKIIHH);

® ONNCHIBATh JCMOHCTPAIIMOHHBIC U CAMOCTOSATEIBHO MPOBEACHHBIC SKCIIEPUMEHTHI, UCIOJIB3Ys JJISl STOTO €CTECTBEHHBIH (PYCCKUH, POIHOM)

SA3BIK U A3BIK XUMHWU,

OIMMCBIBATH U pa3jindyaTb U3YYCHHBIC KJIACChl HCOPraHUICCKUX COGZII/IHCHI/If/'I, IMPOCTBIC U CIIOKHBIC BEIICCTBA, XUMHYCCKUC PCAKIINH,

KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBJIICHUS;

Ha6JHOI[aTI) ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO ITPOBOAMMBIC OIIBITHI, XUMUYCCKHUE PCAKIIMU, ITPOTCKAIOIIUE B IIPUPOJC U B 6I>ITy;

JIeNIaTh BBIBOJBI M YMO3AKJIHOYCHUS M3 HAOJIOJACHUMN, M3YUYECHHBIX XHMMUYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBONCTBA HEM3YYCHHBIX

BEIIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX;

CTPYKTYpUPOBATh U3YYEHHBIN MaTepual U XMMUUYECKYIO0 HHPOPMALUIO, OIYYEHHYIO U3 IPYTHX UCTOUYHUKOB;
® MOJICIUPOBATh CTPOCHUE AaTOMOB JJIEMEHTOB IIEPBOTO — TPETHErO TEPUOJAOB (B paMKax H3YYCHHBIX MOJIOKeHUU Teopum JD.Pesepdopra),

CTPOCHUE MPOCTEHIITUX MOJICKYJI.

2.B 11eHHOCTHO-OpUEHTAITMOHHOM cepe:
¢ AaHAJIM3HUPOBATH W OLCHUBATH IMOCICACTBUA IJIA OKp}DKaIOHICﬁ Cpeanl OBITOBOM U HpOH3BOI[CTBeHHOI>i JACATCIIBHOCTH YC€JIOBCKA, CBSI3aHHOU C

nepepaboTKOM BEIIECTB.

3.B tpynoBoii chepe:
¢ JIPOBOAWTH XUMHUYECKUU OKCIICPUMCHT.

4.B cdepe 6e30mMacHOCTH KUZHEACATEIILHOCTH
® OKa3bIBaTh MEPBYIO MIOMOIIb PH OTPABJICHUAX, OYKOTAX U IPYTUX TPaBMaXx, CBA3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHHEM.



COJAEPKAHUE YYEBHOI'O IIPEIMETA

Kypc xumum 8 kiacca mpeanonaraet u3ydeHwe 2X pasiesioB. [lepBblil MOCBAMEH TEOPETUYECKUM OOBSICHEHUSM XMMUYECKUX SIBICHUU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUS M CO3[aET MPOUYHY0 0a3y JUls JajbHEHIIero u3ydeHus Kypca XuMuu. BTopoli pa3ien mocBAmEH U3y4eHUIO
3JIEKTPOHHOW TEOPUHU U HA €€ OCHOBE PACCMOTPEHUIO MEPUOJUYECKOTO 3aKOHA U CUCTEMbl XUMUYECKHX 3JIEMEHTOB, CTPOCHUS U CBOWCTB BEILIECTB U

CYIIHOCTA XMMUYECKHX PEAKITH.
8 knacc
(24 B HEnenmrO, BCero — 684)

OcHoBHOE CoaepkaHMue 10 TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BUI0B
AeATeJbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX 1elCTBHI)

BBenenue (34)

XUMUS ¥ HAYYHO-TEXHUUYECKH mporpecc. Mcropudeckne 3Tarbl BOSHUKHOBEHUS M Pa3BUTHS XMMUH.
OcHoBHbIE OHATHS U Teopuu Xxumuu. JlaboparopHoe o0opyoBaHue v npuémsl paboTel ¢ HUM. [IpaBuna
TEXHUKH OE30MAaCHOCTH MPU paboTe B KAOWHETE XUMUHU.

Jdemoncrpanuu. TaGnuiiel, craiiibl, MOKa3bIBAIONINE HCTOPUUECKUI MTyTh Pa3BUTHS, JOCTHKEHUS XUMUHU U UX
3Ha4YeHHE; JabopaTopHOE 000PYIOBAHNE.

IIpakTnueckas padora Nel. JlaboparopHoe 000py10BaHHE U IPHEMBI paOOTHI C HUM.

Hcnons3oBate MEXIIPEIMETHBIE
cBs3u. PasznuuaTth Tenma M BellecTBa.
3HAKOMMTHCS c 71a00PaTOPHBIM
000pynOBaHUEM.

CobnroaTh TEXHUKY 0€3011aCHOCTH

Pa3nes.]1 BemecTBo M XMMHYECKHE IBJICHHSA C MO3HIMI ATOMHO-MOJICKYJISIPHOTO y4yeHus. (414)

XHMHYECKHE 3JIEMEHThI 1 BellleCTBAa B CBETE ATOMHO-MOJICKYJIIPHOTI'O YIYCHUSA (9‘1.)

[TonsiTue «BemiecTBO» B pu3HKe U XUMUU. OU3NUECKHE U XUMHUECKHE sBJIeHUs. V3MeHsto1eecs BEMEeCTBO Kak
npeaMeT uzydeHust xumun. da3oBsie nepexoipl. OnrcaHue BEIIeCTB.

XUMHYECKHE AJIEMEHTBI: UX 3HAKU U CBEACHUS M3 UCTOPUM OTKpPHITHSA. COCTaB BEHIECTB. 3aKOH TOCTOSHCTBA
cocraBa, xumuueckue (opmynbl. DOpMbl CyIIECTBOBaHHS XHMHUYECKUX JJEMEHTOB. BelecTBa mpocThie U
CJIOKHBIE.

[IpocTeie BemiecTBa: MeTauibl U HeMeTayibl. OOIas XapakTepUCTHKa METAJIOB U HemeTaioB. HekoTopeie
CBEICHHUS O METallaX M HeMeTaiaX, 00yCIOBIMBAIONINX 3arps3HEHHOCTh OKpyKaromieh cpensl. OnucaHue
HEKOTOPBIX HauOoJIee PacCIpPOCTPAHEHHBIX TPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJISIpHOE YydeHuEe B XUMHUHU. OTHOCHUTENbHbIE aTOMHBIE M MOJIEKYJsipHble Macchl. Cucrema
xumuueckux snemeHToB J[.M.MenaeneeBa. Onpenenenrue nepuoaa M rpynmbl. XapaKTEPUCTUKA TOJTOKEHUS
XUMHUYECKUX DJEMEHTOB B mepuoaunyeckoi cucrteme. Banmentnocts. KonmnuecTBo BemiectBa. OrmpexneneHue
BAJICHTHOCTH IO TOJIO)KEHUIO 3JIEMEHTA B MEPUOAMYECKON cucteme. Mosib — elMHMIAa KOJIMYeCTBA BEHIECTBA.

VcranaBianuBaTh MCKIIPCIAMETHLBIC
CBs3U. Paznuyath NOHATHUS «aToM»»,
«MOJICKYJIay, «XUMHYCCKUU 3JICMEHTY.

OnuceiBaTh ¢busnueckue n
xumuueckue spieHus. CpaBHUBATh
CBOICTBa BEILECTB. HaGmronaTe
CBOMCTBA  BEIIECTB. CpaBHUBaTh

(1)I/I3I/I‘—ICCKI/IG U XUMHUYCCKUEC SIBJICHUA.
ConocTaBisiTh MPOCTBIE M CIOYKHBIE
BemecTBa. OnpenensaTh BaJ€HTHOCTb
aTOMOB B OWHApHBIX COCIUHEHUSX.
YMmeTh nons3oBathes [lepuoanueckoit




Mounsipras macca.

JemoncTpanuu. 1. duznueckre U XUMUYECKUe sBiIeHUs. 2. M3Mepenue MmIoTHOCTH KUJIKOCTH apeOMETPOM. 3.
[InaBnenue cepoel. 4. OmnpeneneHue TEIJIONPOBOAHOCTH M 3JEKTPONPOBOAHOCTH BewecTB. 5. ONbITHL C
koutekuuen «lllkana tBépaoctu». 6. Monenu atomoB u Mosiekyn. 7. Koyuiekuus METalioB U HEMETAILIOB. 8.
[Tonydyenue yriaekucioro rasa pasHbIMu criocobamu. 9. Dnektponu3 Boasl. 10. Bosronka wona. Kumsaenue
Bonbl. HakanuBanue kBapua. Harpesanme nagramuua. 11. Ombrtel mo muddysun. 12. Komutekuus mpocThix
BellecTB, oOpa3oBaHHbIX diemeHTamMu | — III mepmomoB. 13. HaGop xomorpamm: «OOpasubl perieHus
pacu€étHbix 3amauy». 14. Komnekuus BemectB koiuuectBOM | monb. 15, JluHamudeckoe mocobwue:
«KonnuecTBeHHbIE OTHOLIEHUS B XUMUM.

JlabopaTopHble onbIThI. 1. PaccMoTpeHue BelecTB ¢ pa3anuHbIMU (PU3UUECKUMU CBOMCTBaAMH (ME/b, JKEJIE30,
LIUHK, cepa, BOJAA, XJIOPU HAaTpus U Ap.). 2. VicnbplTaHue TBEPIOCTH BEIIECTB C IOMOILIbI0 00Pa31I0B KOJIEKIMU
«kana tBEpmoctm». 3. Ilpumepsl GU3NUYECKUX SBICHHNA: CTHOaHWE CTEKISTHHON TPYOKH, KHUIISTYCHHE BOJIHI,
iaBjaeHue napagpuHa. 4. [Ipumepsl XMMHUYECKUX SIBICHUI: rOpeHHe JPEBECHHbI, B3aUMOACHCTBUE MpaMopa ¢
COJITHOM KUCIIOTOM. 5. M3yueHune o0pa3oB METAIOB U HEMETAJUIOB (CephI, JKene3a, alloMUHuUs, TpapuTa, MeIu
u 1p.). 6. M3ydeHne CBOWCTB BELIECTB: HArPEBaHKE BObI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3amaum. 1. BpluncineHue OTHOCHUTENBHOM MOJEKYISIPHOW MAacChl BEIIECTB, MAacCOBOH J10JIH
9JIEMEHTOB IO XMUMH4YEeCKUM (popmynaMm. Berumcnenue MomsipHONW Macchl BemiecTBa. 2. OmnpeneneHrue MacChl
BEIIECTBA IO W3BECTHOMY €ro KOJHYECTBY M HaoOopoT. Tema TBOpueckoil pabotel. WimoctpupoBanme
MOJIOXKEHUH aTOMHO-MoJIeKysipHoro yueHus. KomudectBo BemectBa. OmpezeneHue BaJIGHTHOCTH IIO
MIOJIOKEHUIO 3JIEMEHTA B IEPUOIUUECKON cucTeMe. Moilb — eIMHUIA KOJIMYeCTBa BelecTBa. MossipHas Macca.

JemoncTpauuu. 1. Puzndeckue 1 XUMHYECKUE SBIICHUS. 2. I3MepeHne IIOTHOCTH KUJIKOCTH apeoMETPOM. 3.
[InaBnenne cepnl. 4. OmnpenencHue TEIUIONPOBOJHOCTH M AJIEKTPONPOBOJHOCTH BemecTB. 5. ONbITBI €
kosuteknuen «lIkama TBépaoctu». 6. Moaenn atoMoB ¥ MoJieKyJl. 7. Koyeknus MeTaiioB U HEMETAIUIOB. 8.
[Tonmy4yeHue yriekucioro rasza pasHeiMu criocobamu. 9. Dnektponu3 Boabl. 10. Bosronka iona. Kunsuenue
Boabl. HakanuBanue kBapua. HarpeBanue nHadtanuua. 11. Onbitel o auddy3un. 12. Komnekuus mpocThix
BemiecTB, oOpasoBaHHBIX 3nemeHTamMu | — III mepuomoB. 13. HaGop komorpamm: «OOpasubl pernieHus
pacu€tHbix 3amauy». 14. Komnekuwms BemectB koimuectBOM | wmoabk. 15, JlmHamudeckoe mocoowue:
«KonnuecTBeHHbIE OTHOUIEHMS B XUMUN.

CHCTEMOM XHMUYCCKHX DJICMCHTOB
.. MenneneeBa mnpu OINpeaeICHUN
BajicHTHOCTH. OmnuceIBaTh  COCTaB
MPOCTEUIIIUX COCAUHEHUH TI0 MX
xuMudeckuM popmynam. CocTaBisTh
dhopmyabl OMHAPHBIX COCAMHEHHUH 10
N3BECTHOM  BaJICHTHOCTH  aTOMOB.
MopnenupoBaTb CTPOEHHUE MOJIEKYT
METaHa, aMMHaKa, BOJIOpO/IA,
XJIOPOBOJIOPO/IA. ITone30BaTbCs
nH(popManuend u3 IPyrux UCTOYHUKOB
JUTSI TIOATOTOBKU KPATKUX COOOIIEHUH.

['otoBuTH KOMIIBIOTEPHBIE
MIPE3EeHTAlMK 10 TeMe. PaccunThiBaTh
OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO
Maccy 1o ¢opMylnaM  BEIIECTB.
PaccuuteiBath MacCOBYK)  JOJIIO
XUMHYECKOTO AJIEMEHTA B
COCAMHEHUH. PaccuunteiBath
MOJISIPHYIO MacCy BEILECTBa.

YcraHaBnuMBaTh IIpoCTeNIne
GbopMyInbl  BEMIECTB MO MAacCOBBIM

JOJISIM 3JICMCHTOB




JlaGopaTopHuble onbIThI. 1. PaccMoTpeHue BemecTB ¢ pa3audHbBIMU (U3UMISCKUMU CBOMCTBAMH (MEb, JKEJe30,
LMHK, Cepa, BOJa, XJIOPUI HATPUs U Ap.). 2. MicnbpiTaHue TBEPAOCTH BEIIECTB C MOMOIIBI0 00Pa310B KOJUIEKIHH
«kana tBEpmoctu». 3. Ilpumepsl pu3NUYECKUX SBICHHNA: CrHOaHWE CTEKISTHHON TPYOKH, KHUIISTYCHUE BOJIHI,
riaBienue napaduna. 4. IIpumepbl XUMUYECKUX SIBJICHUI: TOPEHUE JAPEBECUHBI, B3aUMOJICIICTBIE Mpamopa ¢
COJISTHOM KUCIIOTOM. 5. Mi3ydeHne oOpa3iioB METaUIOB U HEMETAIUIOB (CephI, JKene3a, amoMUHUs, TpaduTa, MeIU
u ap.). 6. U3yueHnue cBONCTB BeIIECTB: HAarpeBaHMUE BO/JIbI, HarpeBanue okcuaa kpemuus (IV).

Pacuérnble 3agauu. 1. BoluncrieHue OTHOCHUTENBHONW MOJEKYISPHONM MacChl BEUIECTB, MAacCOBOW JOJH
3JICMEHTOB TI0 XUMHUYECKHM (opMmyiaM. BeruucieHne MOJSIpHOW Macchl BemecTBa. 2. OmnpeneneHue Macchl
BEIIECTBA I10 HM3BECTHOMY €ro KOJM4ecTBY u HaobOopoT.Tema TBOpueckoir paboTel. HinmroctpupoBanwme
MOJIOKEHUH aTOMHO-MOJIeKynsipHoro yueHusi. KonudectBo BemectBa. OmpeseneHue BaJ€HTHOCTH II0
I0JIOXKEHHUIO 3JIEMEHTA B IEPUOANUYECKOI crucTeMe. Moib — eIMHMIIA KOJIMYEeCcTBa BellecTBa. MossipHas Macca.

Tema TBOpueckoi paboTel. MinmtocTpupoBaHue moJI0KEHUH aTOMHO-MOJICKYJIIPHOTO YUEHHS.

XuMn4yeckue peakunu. 3aKOHbI COXPAHEHHUSI MACChI M JHepruu (64.)

CylHOCTh XMMHUYECKUX SBJICHHM B CBETE aTOMHO-MOJIEKYJSpHOTO yueHus. [Ipu3Haku mpoTeKaHus
XUMHUECKUX peakiuil. [[puunHbl 1 HampaBleHUsl MPOTEKAHMs XUMUUYECKUX peakiuil. [lonsaTue 06 sHTponNH U
BHYTpeHHEH »sHepruu BemiecTBa. OOpaTUMOCTh XHUMHUYECKMX peakiuil. [IpeBpamieHue »sHeprum mpu
XMMHUYECKHUX PEAKLHUSIX, YCIOBUS INMPOTEKAHUS XUMHYECKHX PEAKLMM, IK30- U JSHIOTEPMHUYECKUE PEAKLIHH.
3aKOHBI COXPAHEHHS MacChl W DHEPTrUU, WX B3aUMOCBSI3b B 3aKOHE coxpaHeHusi matepuu. CoCTaBJICHHE
YPAaBHEHUN XHMHYECKMX peakuui. Pacdy€rel 1o ypaBHEHMSM XUMHUYECKUX peakuui. TUIbl XUMUYECKUX
peaKIuii: pa3ioKeHus, COeTMHEHUS, 3aMelieHus, oOMeHa. O0001IeHne 3HAHUN 0 XUMUYECKHUX PEaKIIUsX.

Jemoncrpanuu. 1. [lpumepbl XMMHYECKMX peaklUMUi pa3HBIX BHUJOB: pa3jloKEHUE Majaxurta, Ouxpomara
aMMOHMSI, B3aUMOJICHCTBUE COJSTHOM KHCJIOTBHI ¢ KapOOHAaToM HaTpus U Jp. 2. OObIThL, WUTIOCTPUPYIOIINE
3aKOH COXPaHECHMsI MACCHI BEIECTBA: TOPEHUE CBEYN HA BECaX C MOTJIOMEHUEM POLYKTOB T'OPEHNUs, OKUCIICHHE
METAJUIOB B 3aKPBITHIX COCYJaX CO B3BELIMBAHHWEM, OOMEHHBIE PEaKLIUU B MPHOOpax /Uil UIUTIOCTPALIUH 3aKOHA.
3. OnpIThl, WUIIOCTPUPYIOIIKE MPEBpALICHUs] PA3IMYHBIX BUIOB 3HEpruu Apyr B npyra. HaGop mopeneit
aTOMOB.

JlabopaTopusblie onbIThl. 1. [Ipu3Haku mpoTekaHNs XMMUYECKUX PEAKIMI: HarpeBaHWE MEIHOW IPOBOJIOKH;
B3alMO/ICIICTBIE PaCTBOPOB €IKOr0 HaTpa M XJIOpUJa MEAH; B3aUMOJEHCTBUE PACTBOPOB YKCYCHOM KHUCIIOTHI U
ruapokapOOHaTa HaTpusi; B3aMMOJCHCTBHE pACTBOPOB XJIOPHOTO JKejle3a M KPacHOW KpPOBSHOW couiu;

OrnuchIBaTh MPOCTEHIINE XUMHUECKUE
peakuuu C TMOMOIIBK XUMHUYECKUX
YpPaBHEHUU.

Knaccugunuponats XUMHUYECKHE
peaxkuu.
AKTyanmu3upoBaTh 3HaHUS 0

IMpHU3HaKaxX XUMHYCCKUX peaKHHﬁ.
CocTaBniTh KJ'IaCCI/I(I)I/IKaI_II/IOHHI)Ie n
CPaBHUTCJILHBIC Ta6J'II/IIII)I n CXCMBI,
OITOPHBIC KOHCIICKTHI.

Breraucnars 1o XUMHUYCCKUM
YpaBHCHHAM MACCy HJIN KOJIMYCCTBO
BCIIECTBA II0 M3BECTHOM Macce WM
KOJIMYCCTBY BCIICCTBA OJHOI'0O U3
BCTYHAKOIIHUX WKW IOJYYAOUIUXCSI B
pCaKuu BCIICCTB




pacTupaHue B CTYIKE IOPOLIKOB XJIOpPHJAa aMMOHHUS M TaméHoON M3BeCTHU. 2. TUIBl XUMUYECKUX PEAKIIMMA:
pas3iioKeHue MallaxuTa; B3aUMOJICHCTBHE JKee3a ¢ pacTBopoM xJjopuaa meau (II), B3aumoaericTBue pacTBOpoB
€IKOI'0 HaTpa U XJIOPHOTO JKEJe3a.

PacuéTrHble 3a7a4u. BeuncieHne Mo XUMHYECKAM YPaBHEHUSM MAaccC, KOJMYECTB BEIICCTB: ) BCTYIUBIINX B
peaknuio; 6) 00pa30BaBIINXCS B PE3YJIBTATE PEAKITHH.

MeToabl xumuu (24)

dopmupoBaHUE MPECTABICHUN METOJaX MO3HAHMS, YTO TAKOE IKCIEPUMEHT, CIIOCOOBI 00pabOTKH
pe3yIbTaTOB, MPECTABICHNE O XUMHUECKIX CBOMCTBAaX BEILIECTB.

AHanmM3upoBath, HaOIIOIATh,
MIPOTHO3UPOBATH, CTPOUTH TUIIOTE3HI,
MTOATBEPKIATh MPAKTUYECKUMH
METOHAaMH, JIeJIaTh BHIBOIEI.

BemecTBa B OKpy:Kalomieil Hac Npupojie U Texuuke (64.)

BemectBa B mpupoac: OCHOBHBLIC CBCACHHA O BCHICCTBCHHOM COCTaBC F€OC(1)ep u kKocmoca. Ilomsrue o
TCXHOC(i)Cpe. YucTthle BelIECTBA U CMECH. CremneHb YHUCTOTHI H BHUAbI 3arpsA3HCHUA BCHICCTB. Ilonstue o
TFOMOT'CHHBIX U I'€TCPOrCHHBIX CMCCIAX. Pazgenenue cmecei. OurcTka BCIICCTB: (bHJII:TpOBaHI/Ie, JUCTUILIIALNA,
Kpucrajuim3anusa, 5SKCTparupoBaHUC, XpOMaTOl"pa(l)I/ISI, BO3T'OHKa. I/IIICHTI/I(I)I/IKEILII/ISI BC€IICCTB C IIOMOIIBIO
OIMPCACIICHUA TEMIICPATYP IJIABJICHUA U KUIICHHA.

BemectBa B Texnuke. [lomydeHue BemecTB ¢ 3a1aHHBIMA CBOMCTBAMU — OCHOBHAs rpobiieMa xumu. [ToHsTie
O BEIIECTBAaX KAaK O CBhIpbE, MaTepualiax MU MNPOAYKIMH. BeliecTtBa OpraHuyeckue MU HEOPraHUYECKHUE.
[lepBoHavasibHbIE CBEACHUS O XUMHYECKOW TEXHOJIOTMHU. [lmaHeTapHbIl XapakTep BIHMSHUA TEXHUKU Ha
OKpyXaromyr cpeny. [IpupoaooXpaHUTENbHOE 3HAYEHHE OYMCTHBIX COOPYKEHUH M JKOJIOTMYECKH YHUCTBIX
TEXHOJIOTHH.

[TonaTne o pacTBOpax Kak I'OMOT€HHBIX (PU3MKO-XMMHUYECKHX CHUCTeMax. 3HA4eHHWE pPacTBOPOB U KHU3HH
YeN0BeKa, CEJIbCKOXO3SICTBEHHOIO0 M MPOMBIIIIEHHOTO MPOM3BOJACTBAa. PacTBopuMocThs BemiecTB. BiusHue
TeXHOC(ephl Ha MPHUPOJHBIE NMPECHbIE U MOPCKUE BOAbl. PakTOPHI, BIUSIOININE HAa PAaCTBOPUMOCTH TBEPABIX
BEUIECTB W Ta30B. lV3MeHeHHe pacTBOPUMOCTH KHUCIOpPOJa B CBSI3U C 3arpssHeHHeM Boja. Kosddumment
pactBopuMocTH. CIocOOBI BBIpayKEHHSI KOHIIEHTPAIIMK PACTBOPOB: MACCOBAs J10JIs1, MOJISIpHAsi KOHIIEHTPAIIUS.

JdemoncTpanun. 1. Pasgenenue cMecell pa3iInyHBIMA METOJAMH: METOAOM OTCTAaMBAaHUS; C IIOMOILBIO
JIeNINTEbHON BOPOHKH; METOJOM KOJIOHOYHOM xpomatorpaduu. 2. Komaekuusi pa3lndHbIX COPTOB HEPTH,
kaMeHHoro yras. 3. Koslekuusi DpUpOAHBIX M CHUHTETHMUYECKHMX OpraHMYecKHx BellecTB. 4. PacTBopeHue

VYcTaHaB/IMBaTh MEXIPEIMETHBIE
CBSI3H.

Y4uThCs MPOBOANUTHE XUMUYECKUN
DKCIIEPUMEHT.

HalGmronaTe mpeBpalieHust n3ydaeMbIx
BELIECTB.

OnuceiBaTh CBOICTBA BEIIECTB U
cMmecen

B XO/JI€ IEMOHCTPALIMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTOB.
CpaBHHMBATh YHCTHIE BEIIECTBA U
CMECH.

YMeTh pa3ienaTb CMECH.
[TpoBOIUTH OUHCTKY BEIIECTB
OTCTaWBaHWEM, (QUIHTPOBAHUEM,
BBHITIAPUBAHUEM.

JlenaThb BBIBOJBI U3 PE3YJIHTATOB
MPOBEIEHHBIX XUMUYECKUX OMBITOB.
CocTtaBnarth kiaccupuKaloOHHbIE
CXEMBI.

[IpumensTh CUMBONHKO-TpaduyecKkue




BEIIECTB C Pa3IMYHBIM KO3(PPHUIMEHTOM PACTBOPHUMOCTH. 5. YCIOBHS MU3MEHEHHs] paCTBOPUMOCTU TBEPIBIX U
razoo0pa3Hbix BemecTB. 6. TerioBblie 3(pPeKThl MpU PaCTBOPEHUH: PACTBOPEHUE CEPHOU KUCIOTBHI, HUTpATa
aAMMOHHSI.

JlaGopaTopHble onbITh. 1. O3HaKOMIICHHE C 00pa3LiaMy MPOCTHIX M CIOXKHBIX BEUIECTB, MUHEPAJIOB M TOPHBIX
nopoJ. 2. Paznenenue cmecu cepbl U kenesa, paszeneHue cmecu HedT U Boasl. 3. VccnenoBanue Gpusnueckux
Y XUMHUYECKUX CBOWCTB MPHPOJHBIX BEHIECTB (M3BECTHSIKOB). 4. 3yueHne BIUSHUS MPUMECEH B BEIECTBE HA
ero (usznyeckue M XMUMHUYECKHE CBOWCTBa (B3auMojeiicTBHE J1aOOpaTOPHOIO M TEXHUYECKOro KapOoHarta
KaJIbIUS C COJISTHOM KucioTou). 5. OOyriauBaHwe OpraHuyeckux BemecTB. 6. CpaBHEHHE MpPoO BOJIBI:
BOJIOIIPOBOAHOM, U3 TOPOJICKOIO OTKPHITOIO BOAOEMA. 3HAKOMCTBO C 00pa3laMu NPOAYKLUHUHU XUMHUYECKUX U
CMEXHBIX C HUM ITPOU3BOJICTB.

IIpakTnueckue padorbl. 2. OuucTKa BElIECTB MeToAaMH (GUIBTPOBAHMS, KPUCTAUIU3ALMU, IEPETOHKH,
BO3TOHKH, XpoMmarorpaduu, skcTparupoBanus. 3. PacTBOpuMOCTh BemiecTB

4. [IpuroToBieHue pacTBOPOB 3aJaHHON KOHIIEHTPAIIHH.

Pacuérnbie 3apaun. 1. [loctpoeHune rpadukoB pacTBOPUMOCTH BELIECTB NpU pa3lIU4YHON Temmeparype. 2.
Hcnonb3oBanue rpapukoB pacTBOPUMOCTH Ji Pacd€TOB KOI(PPUIMEHTOB pPaCTBOPUMOCTH BELIECTB. 3.
Bbluuciienne KOHIEHTPAIMK pacTBOPOB (MAacCOBOM /10JIM, MOJIIPHOM KOHLIEHTPAIMH) 10 Macce pacTBOPEHHOIO
BElIEeCTBA U 00BEMY MM Macce pacTBopurens. 4. Beluuciienne macchbl, 00beMa, KOJINYECTBA PACTBOPEHHOTO
BELIECTBA U PACTBOPUTEIIS 110 ONPEAEIEHHON KOHLIEHTPALMK PacTBOpa.

CpeJICTBa HATJISAHOCTH.
Beruucnsats MaccoByro 40O
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
[IpuroraBnuBaTh pacTBOpHI 3aAAHHOU
KOHIICHTPALIUH.

[Tonp3oBaTbest nHGOpMaLHEH U3
JIPYTUX UCTOYHUKOB JIJISl TOATOTOBKHU
KpPaTKUX COOOIICHHIA.
['otoBuTH
MIPE3EHTALIMU 110 TEME

KOMIIBIOTCPHBIC

IlonsiTue o razax. Bo3ayx. Kuciaopona. I'openne (74.)

[TonsiTue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCUTENbHAS TNIOTHOCTh Ta30B.

Kucnopon — xumuueckuii 3neMeHT M mpocToe BemiecTBO. McTopus OTKpbITHS Kuciaopoaa. Cxema ONbITOB
H.Ipuctnu u A.JI.JIaBya3be.

Annotponusi. O30H. 3HaueHue 030HOBOro ciosi 3emiu. [Ipobiiema HapyieHus ero ueiaoctHocTy. [loBbIeHne
COJIep>KaHusl 030HA B IPU3EMHOM CJI0€ aTMOC(hephl.

HOJ'Iy‘-ICHI/IC KHCJIOpOJa B IMPOMBINIJICHHOCTH U J'Ia60paTOpI/II/I. XHUMHYECKHE CBOICTBA KucJjopoaa. HpOLICCCBI

Hcnonp30BaTe MEXIpPEIMETHBIC
CBSI3U.

Hcnonp30BaTh MPUMEPhI PEIICHHS
THUIIOB 3a/1a4, 3aJaUHUKH C
NpPUBEIEHHBIMU B HUX aJITOPUTMAMHU
peuieHus 3a1ay.

O06001aTh U CHCTEMaTU3UPOBATh
3HAHHA 00 M3YYCHHBIX BEUIECTBAX.
VY4UTBCS pemaTh HCCIIe0BATEECKAM
nyTEM MOCTABJICHHYIO POOJIeMy.




ropcHusa U MCIJICHHOI'O OKUCJICHUS. HpI/IMeHCHI/Ie KHcJiopoaa.

Atmoctepa — Bo3mymHas o0ojouka 3emau. TeHIeHIMH U3MEHEHHs cocTaBa Bo3ayxa B XXB. OCHOBHBIC
UCTOYHHUKH 3arpsi3HeHHss atMocdepbl. TpaHCHIOPTHBIA MepeHoc 3arpsi3HeHwit. KpyroBopoT kwuciopoma B
npupojae. O BceMHpHOM 3aKOHE 00 aTMocdepe.

Jemoncrpanun. 1. ITonyuenue xucnopoma. 2. Cxxuranue B atMocdepe KHCIOpOAA, CEpbl, YIiis, KPacHOTO
docdopa, Harpus, xenesa. 3. [lomydenue o3ona. 4. B3aumoaelicTBre 030Ha ¢ pacTBOpaMH MHIWTO W HOIHJA
Kanusi. 5. OnbITHI, MOATBEPXKIAOLINE COCTaB BO3AyXa. 6. ONBITH IO BOCIUIAMEHEHHUIO U TOPEHHUIO.
IpakTnyeckas padora. 5. [loixydyeHne KUCIOpOIa U U3YUYECHUE €r0 CBOMCTB.

Pacuérnbie 3agaun. 1. OnpenesneHne OTHOCUTENBHON IJIOTHOCTH Ta30B 10 3HAUEHUSAM HUX MOJIEKYJSIPHBIX
Macc. 2. OmnpeneneHue OTHOCUTENBHBIX MOJIEKYJSPHBIX MacC ra3000pa3HBbIX BEIIECTB IO 3HAYCHHUIO HUX

OTHOCUTCIBHOM IIOTHOCTH.

Tema TBOpueckoit paboThl. IcCTOUHUKY 3arpsi3HEHNs aTMOC(]ephl U CIIOCOOBI €0 MPEeo10JICHNUS.

HabmonaTe peBpamieHus n3y4aeMbIX
BEIIIECTB.

OnuceiBaTh CBOMCTBA BEIIECTB B XOC
JEMOHCTPAIIMOHHOTO H
1ab0paTOPHOTO IKCIIEPUMEHTOB.
Y4UTBCS pacKpbIBaTh MPUIHMHHO-
CIICJICTBEHHYIO CBSI3b MEXKTY
(bU3NYECKUMHU CBOMCTBAMHU
M3y4aeMOoro BEIIECTBa U CIIOCO0aMHU
€ro cooupaHus.

[TpuMeHSTH MMOJTyYCHHBIC 3HAHUS TIPU
MPOBEJICHUN XUMHUYECKOTO
IKCIIEPUMEHTA.

YcTaHaBIHMBATh CBSI3b MEKIY
CBOWCTBaMHU BEUIECTBA U €TI0
MPUMCHEHHUEM.

OTbupaTh HEOOXOAUMYIO
MH(OPMAIIHIO U3 PA3HBIX UCTOYHUKOB.
I'oToBUTH KOMIIBIOTEPHBIC
MPEe3EHTAIMH 10 TeMe

OcHOBHBIE KJIacChl HEOPraHMYeCKUX coeqnueHuii (114.)

Oxcuapl — cocTaB, HOMEHKJIATypa, Kiaccudukaius. [loHATHE O TUAPOKCHIAX — KUCIOTaX U OCHOBAHUSX.
Ha3Banus u cocraB ocHoBanuii. I'mapokcorpynma. Kmaccudukamus KucioT, ux cocrtaB, HazBaHusa. Cocras,
Ha3BaHMsI COJICH, MpaBHia COCTaBieHHs QopMmyn coieil. XuMHUUYecKrue CBOMCTBA OKCUIOB. BrusHue cocraBa
KHCJIOT Ha XapakTep MX CBOMCTB (Ha MpHUMeEpax COJSHOW M cepHOH Kucior). OOmme XUMHUYECKUe CBOMCTBA
kucnotT. PactBopumocTth kuciaotT. Kucnotasie noxau. Guznyeckue cBOWCTBA M CIIOCOOBI MOTYUYSHHS MIEIOYEH.
XUMHYECKHE CBOMCTBA COJieH (B3aMMOJICHCTBHE PACTBOPOB COJIEW C pacTBOpaMHU IIEIOYEH M METajuIaMH).
'enernyeckasi CBA3b KIACCOB HEOPTAaHUYECKUX coequHeHHH. AmdorepHocTh. OKCHABI U THAPOKCHIBI,
obOnamaronue ampoTepHBIMH cBoWcTBamMu. Kraccudukanus HeopraHuyeckux BemiecTB. Ilepumoamdeckoe
W3MEHEHHE CBOWMCTB XHMHUYECKHUX DJIEMEHTOB W HMX COCIUHEHHH (Ha MpUMepe OKCHIOB, THUAPOKCUIOB W
BOJIOPOJHBIX COECUHEHHH).

JemoncTpanuu. 1. OOpa3upl COeMHEHUN — TPEICTABUTENCH KHUCIIOT, COJIEH, HEPaCTBOPUMBIX OCHOBAHHH,

HccnenoBaTh cBOWCTBA U3y4aeMbIX
BEIIIECTB.

Habmonates ¢pusnueckue u
XUMHYCCKHE TTPEBPALCHUS
M3Y4aeMbIX BEIECTB.

OnuceiBaTh XUMHYSCKHAE PEAKIIHH,
HaOJII01aeMEIE B XOIE
JEMOHCTPAIIMOHHOTO U
1ab0paTOPHOTO IKCIIEPUMEHTOB.
JlenaThb BBIBOJIBI U3 PE3YJITATOB
MPOBEIEHHBIX XUMUYECKUX OTBITOB.
Knaccuduuposats nzydaembie




iesioyei, OKCUA0B. 2. ONBITHI, WUTIOCTPUPYIOIIUE CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKY COSIUHEHUSIMU
dbocdopa, yrmepona, HaTpus, Kaimbliug. 3. B3aumopeiicTBue kanblisg W HaTpus ¢ Bojoul. 4. [lelicTBue
UHJIUKATOPOB. 5. ONBITHl, WUIIOCTPUPYIONIME XUMHYECKHUE CBOMCTBA OTHAEIBHBIX KJIACCOB HEOPTaHMUYECKHUX
coequHeHnil. 6. OOpa3ipl MPOCTHIX BEHIECTB M UX COCOUHEHHH (OKCHIIOB U THUAPOKCUAOB), 00pa30BaHHBIX
3JIEMEHTaMU OJJHOTO I1EPHOJa.

JlaGopaTopuble onbIThl. 1. Paccmorpenne oOpasnoB okcunos (yriepoaa (IV), Bomopoaa, docdopa, menu,
KaJblMs, XKeJe3a, kpeMHus). 2. HabnroneHue pacTBOPUMOCTH OKCHAOB JIIOMUHUS, HATpUs, KalbLius, MEIU B
Boze. 3. OnpeneneHue cpebl MOJYyYEHHBIX pacTBOPOB C MOMOUIbI0 MHAMKaTopa. 4. PaccMoTpeHnne oOpasioB
COJIell W OIpelesieHue MX pPacTBOPHUMOCTH. 5. BzammopeiicTBue OKCHAOB Kaiblusi UM (ocdopa ¢ BOJOH,
oIpeJiesIeHUe XapakTepa 00pa30BaBLIErocs TMIPOKCHAA C IIOMOLIbI0 HHIUKATOpa. 6. BzanmoneiicTBue okcuioB
Menu (II) u uuHKa ¢ pacTBOpOM cepHOM KUCIOTHL. 7. IlomydyeHne yriekuciaoro raza M B3auMOJICHCTBHUE €r0 C
M3BECTKOBOM BO/OM. 8. McciienoBaHue CBOMCTB CONIIHOM M CEPHOI KUCIIOT € UCIOIb30BAHUEM MHIUKATOPOB. 9.
B3aumogeiicTBue meTaisioB (MarHus, IUHKA, jKele3a, MeAu) ¢ pacTBopamu kucioT. 10. M3menenune okpacku
WHIUKATOPOB B pacTtBopax mienodyed. 11. BsauMojeiicTBHE pacTBOpPOB KHUCIOT €O Hieiaodyamu. 12.
B3aumopeiicTBue pacTBOPOB KHCIOT C HEPAaCTBOPUMBIMM OCHOBaHUsAMHU. 13. IlomyueHue HepacTBOPUMBIX
OCHOBAHHUH M UCCIIEZIOBAaHUE UX CBOICTB (Ha MpUMepe TMIPOKCU/IA IIMHKA).

IIpakTHyeckas padora. 6. McciaenoBanue CBOWCTB OKCUAOB, KUCJIOT, OCHOBAHUH.

BEIIIECTBA.
CocraBnsatb GopMYIIbI OKCHIOB,
KHCJIOT, OCHOBAHMUI1, COJICHA.
XapakTepru3oBaTh COCTaB M CBOMCTBA
BEIIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKHX COCAMHCHUM.
3anuchIBaTh YPaBHEHUS XUMHUICCKUX
peaKIuid.

OcCyiecTBIATh TEHETUYECKYIO CBS3b
MEX1y KaccaMy HEOPraHUYECKUX
COEJIMHEHU I

Pa3nes.2. BemecTBa U XMMHUYecKHe PeaKllMM B CBeTe 3JIEKTPOHHOI Teopuu. (224)
Crtpoenue atoma. (34.)
Ctpoenne atoma. CTpoeHHE OJIEKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB: s-, P-, d-, f-anekrponsl. Mecto | Mcnonb3oBarh MEXIPEIMETHbBIE
JJIEMEHTa B IEPUOAMYECKOM CHCTEME M JJIEKTPOHHAs CTpyKTypa atomoB. PammoaktuBHOCTB. [loHsATHE O | cBsi3u.  MoaenupoBare  CTpOEHHE
MPEBPAIICHUN XUMHYECKUX JIEMEHTOB. aToma. Onpenenarsb MOHATHUSA
«XUMUYECKUHN JJIEMEHT),
HemoncTpanuu. 1. Cxemsl onbiToB ToMcoHa, pe3epdopaa, MumnkeHa. 2. CXeMbl OMIBITOB, TOATBEPKIAIONINX | «IIOPAJIKOBBIA  HOMEpP», «MacCOBOE
CBOMCTBA AJIEKTPOHA KaK YaCTHUIbI U KaK BOJHBI. 3. Moieu aTOMOB pa3IMyHBIX 3JIEMEHTOB. YUCIIO», «U30TOM», «OTHOCUTEIbHAS
aTOMHas ~ Macca»,  «IJIEKTPOHHAas
000J104KaY, «ANEKTPOHHBIN
cioiy./lenath  yMO3akiIlO4eHUS O
XapaxkTepe VU3MEHEHUs CBONCTB
XUMUYECKUX JJIEMEHTOB c

YBCIIMUCHUCM 3apsA10B aTOMHBIX SJICP.




[Tonp3oBatbess  uHpOpManuedn w3
JIPYTMX HWCTOYHUKOB JUIS MOATOTOBKHU
KpPaTKUX COOOIICHMIA.
I'otoBuTH

MPE3CHTAINH 110 TEME

KOMIIBIOTCPHBIC

Ilepuoauyeckuii 3aK0H M nepuoanyeckasi cucrema 1eMeHToB /.M. Menneneena (34.)

CBoiicTBa XMMHUYECKUX DJIEMEHTOB M HMX H3MEHEHUS. Knaccnq)mcaum{ XUMHNYCCKHUX JJICMCHTOB. OTKpI)ITI/Ie
NepUOINYECKOro 3akoHa. CTpoeHHe aTOMOB JIEMEHTOB MaJIbIX M OOJIBIIMX HNEPUOJIOB, INIABHBIX M MOOOYHBIX
noarpymnn. GopmMyIupoBKa MEPUOAMYECKOrO 3aKOHA B COBPEMEHHOM TpakToBKe. [lepuomuyeckas cucrema B
cBeTe cTpoeHus aroma. Pu3nyeckuii cMbIca HoMepa nepuoza u rpynnsl. CeMeiicTBa 371€MEHTOB (Ha MpUMepax
IICJIOYHbIX MCTAJJIOB, TaJOICHOB, HWHCPTHBIX ra3013). XapaKTepI/ICTI/IKa XUMHUYECKUX CBOMCTB DJIEMECHTOB
[VIABHBIX MOATPYNII M NEPUOAUYHOCTb UX H3MEHEHUS B CBETE IEKTPOHHOIO CTPOCHMSI aTOMa. DJIEMEHTHI,
COCIIMHEHHS KOTOPBIX TIPOSBISAIOT amdorepHble cBolicTBa. OTHOCUTENIBHAS JIIEKTPOOTPHUIIATEIIHHOCTh
asieMeHTOB. OOIIasi XapakTepUCTHKa 3JIEMEHTa Ha OCHOBE €ro IIOJIOKEHUS B IEPHOAMYECKON CUCTEME
J.M.MenpeneeBa. 3HaueHHE NEPUOIUUECKOIO 3aKOHA I Pa3BUTUS HAYKH U TEXHUKH.

Ponb nepruogudeckoro 3akoHa B CO3aHUH HAyYHOW KapTUHBI MUpA.

Jemoncrpanun. 1. HaGop cnaiinos, komorpamm, tabmun «lleproguueckuil 3aKOH M CTpPOEHHE aToMay. 2.
JleMoHCcTpanuss 0Opa3loB IIETOYHBIX METAUIOB W TajloreHoB. 3. B3aumopelcTBue HIETOYHBIX METAUIOB U
raJIOor¢HOB C MPOCTBIMU U CIIOKHBIMH BCUICCTBAMMU.

JlaGopaTopHsle onbIThI. 1. ViccrnenoBanue cBOCTB aM(pOTEPHBIX THAPOKCHJIOB U IMIETOYEH.

Krnaccudumnuposatsb U3YYCHHBIC
XUMHUYECKHE  OJJEMEHTHI U HUX
coenunenusi. CpaBHUBATh CBOMCTBA
BEIIECTB, MPUHAANIEKAIIUX K PA3HBIM
KjlaccaM;  XUMHYECKHE  DIIEMEHTHI
pasHbIX  TPYIIIL YcTaHaBnuBaTh
BHYTPH- W MEXKIIPEJAMETHBIC CBS3U.
OnucelBaTh W XapaKTepHU30BaTh
cTpykTypy Tabmuisl «llepnonndeckas
cUcTeMa  XUMHYECKUX  3JIEMEHTOB
J.W. Menneneena» (xopoTkas
¢dbopma).Paznnuate nepuoabl, TPYIIIILI,
TJIaBHBIE W TIOOOYHBIE TTOATPYIIIIEIL.

XapakTepu3oBaTh XUMHYECKHE
AJIEMEHThl [0  TOJOXEHUI0 B
ITepunonnueckoii cucreMe JA.N.
Meneneesa. CTpyKTypupOoBaTh

MaTepual O >KU3HM U JeSTeIbHOCTH
JAW. MenneneeBa, o0 yTBepKIEHUU
yueHust o0 nmepuoguuHoctu. OTOupath
MH(OPMALIMIO U3 JAPYTrUX UCTOYHUKOB
JUIS IOJITOTOBKH KPATKUX COOOIICHUH.
I'oToBUTH KOMITBIOTCPHBIC
MPE3CHTAINH 110 TEME

Crpoenne Bemecra (44.).

BanenTHoe coCcTOsSIHE aTOMOB B CBETE TCOPHUU IJICKTPOHHOI'O CTPOCHUS. BanentHsie OJICKTPOHEIL. XuMu4deckas
CBs3b aTOMOB. KoBajieHTHasI CBS3b M MEXaHU3M €€ o6pa3013aHH51. HGHOHHpHaH 1 MOoJIsIpHasd KOBAJICHTHAs CBA3b.

Pa3FpaHI/I‘{I/IB aTb
XHUMHUYCCKaAa

TTOHSTHS
CBSI3bY,




CBoiicTBa KOBaJICHTHOM CBSI3U. DIIEKTPOHHBIC U CTPYKTYpHBIE (OpMYJbl BemecTB. MloHHas CBA3b U MEXaHHU3M
e€ oOpazoBanusi. CBoiicTBa HOHOB. CTEIIEHb OKMCIICHHUS.

IIpupona xumuueckoi cBA3M U €€ Tunbl. OTHOCUTEIBHOCTh TUIIOJOTMU XMMHUYECKOM CBs3U. BiusHue tuma
XUMHUYECKOH CBSA3U HA CBOMCTBA XMMUYECKOTO COETMHEHHS.

Kpucramnnueckoe crpoeHue BeniecTs. Kpucrammyeckue pemi€éTky: aTOMHAas, HOHHAs, MOJIEKYJIIpHas — U UX
XapaKTEPUCTUKH.

VYPOBHU XMMHUYECKOI OpraHu3alyy BEUIeCTB. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUS.
demoncTpanun. 1. B3aumoneiictBue Hatpus ¢ XJIOpOM. 2. MoJenu KpUCTAIUNIMYECKUX PEIIETOK BEIIECTB C
HMOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM cTpoeHHeM. 3. Bocco3gaHue LEI0CTHOM CTPYKTYphl XJIOpHJa HaTpus
myTéM HaloXeHus Habopa KoaokapT. 4. Bo3ronka iiona. 5. Micnapenue TBEpAOTO yriIeKUCIOro rasa.

Tema TBOpUeckoi paboTel. PaccmoTpeHre M aHamu3 B3aMMOOOYCIOBJIEHHOCTH COCTaBa, CTPOCHHS, CBOWCTB
BEIIECTBA U €ro MPAKTHUECKOro 3HaYeHus (Ha JII0O0M mpuMepe).

«KpUCTATHYECKas peméTkay.
O0600maTe IIOHATHSA «KOBAJECHTHAS
HEMoJIIpHAsl CBSI3bY», «KOBAJICHTHAS

HOJISIPHAsl CBA3b», «UOHHAs CBA3bY,
«MOHHAsI KPUCTAJUIMUECKAsl PELIETKAy,

«aTOMHas KpHUCTAJUIMYECKAS
peLéeTKay, «MOJEKYJIsIpHas
KpUCTAUIMYECKAs  pPEUIETKa». Y METh
COCTaBJIATH  CXEMBI  OOpa3oBaHUS
BEHIECTB C PpA3IAYHBIMU  BHUJIAMU
XUMHUYECKON CBS3H. YmMmerhb

XapaKTepu30BaTh CBOICTBA BEIIECTBA,
3Has €ro KpUCTaJUIMYECKYIO PEIIETKY.
MogenupoBaTb CTPOEHHE BELIECTB C

KOBAJICHTHOM ¥ HOHHOH CBS3bIO.
Onpenenarb  CTENEHb  OKUCIEHUS
SJIEMEHTOB.

CocrtaBiiath (GopMysbl BELIECTB IO
CTENEHU OKUCJIEHUS SJIEMEHTOB

XuMHYeCKHE PeaKIMH B CBeTe JJICKTPOHHOU TeopuH. (44.)

®duznyeckas CyIHOCTh XUMUYECKOW pEaKIUH.

OnexktpoHHble ypaBHeHUs Jlbronca. Peakumu, mpoTekaromue ¢ M3MEHEHHEM U 0e3 W3MEHEHHUs CTeneHen
okucyieHus. OKUCINUTENbHO — BOCCTAHOBUTENbHbIE peakiuu. [Ipoliecchl OKMCIEHHS M BOCCTaHOBIEHUS; HMX
€IMHCTBO M MPOTHUBOMOJIOKHOCTh. COCTaBlIeHHE YPaBHEHUN OKUCIUTENIBHO - BOCCTAHOBUTENIBHBIX PEAKIMH ,
paccTaHOBKa KO3(UIIMEHTOB METOAOM SJIEKTPOHHOTO OanaHca, o0mas XapakTepUCTHKA.

Knaccugukaius XuMH4ecKUX peakiuii B CBeTe 3JIEKTPOHHON TEOpUH.

Jemonctpanuu. [IpuMepbl OKHCIMTETHHO-BOCCTAHOBUTEIBHBIX PEAKIHUN PA3IUYHBIX THIIOB: TOpPEHHE
BEIIECTB, B3aMMOJCHCTBHE METAUIOB C TajloTeHaMH, CepoH, a30ToM,(oOpa3oBaHHME HHUTPHUTA JIMTHUSA),
pacTBopamu

O0600AaTh MOHATHS «OKHCITUTEIIBY,
«OKHCIICHHEY, «BOCCTAHOBHUTEIIBY,
«BOCCTaHOBIICHHE.

Pacnio3naBath ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuui.

PaccraBnsite k03 pULIHEHTHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
YcraHaBnuBaTh BHYTpU- U
MEXMPEIMETHBIE CBSI3H.
CocraBnsaTh KiI1accU(PUKAIMOHHBIE
CXEMBbI, CPaBHUTEIbHBIE U
00o001marorye Ta0InIIbI.




OTtOupats HHPOPMALUIO U3 IPYTUX
MCTOYHUKOB JJIS IOATOTOBKU KPAaTKUX
COOOIIeHUH.
I'otoBuTH
MPE3CHTAINH 110 TEME

KOMITBIOTCPHBIC

Bogopona u ero BaxkHeiimue coexunenns (34)

Bognopon B kocmoce. Snepusie peakuuu Ha Connue. Bonopoa B 3emHoil npupoae. Ilonyuenue Bogopona B
nabopaTtopuu. Bonopos — XMMHUYECKHH 371€MEHT U MPOCTOE BEIIECTBO. DHEPTUs CBSA3U B MOJIEKYJIE BOJIOPOJIA.
W3otonsl Bomopona. dusnyeckue M XUMHUYECKHE CBoicTBa Boaopona. Bomopox B OBP. Ilpumenenue
Bozopoa. IIpomeinienHoe nosnydenne Bogopoaa. Bogopox — 3KOJIOTMYECKH YUCTOE TOIUIMBO; MEPCIIEKTUBBI
ero wucrnosib3oBanus. OKcuj BOAOpPOJa — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOECHME, BOJOPOJHAS CBS3b.
®u3NKO-XUMHUYECKHUE CBOMCTBA BO/bI. M30TONHBINA cocTaB BoAbl. Tskenas BoJa U OCOOCHHOCTH €€ CBOMCTB.
[Tepoxcua Bogopoa: cocTaB, CTpPOCHHE, CBOMCTBA, IPUMEHEHHE, ITepoKcu Bojopoaa B OBP.

Jemoncrpauuu. 1. [loaydenue Bogoposaa B naboparopuu. 2. 3apsaka U UCHoib30BaHue anmnaparta Kunma. 3.
Jlerkocts Bomopona. 4. Auddy3us Bogopona. 5. ['operne Bogopona. BoccraHoBieHHe Meau U3 €€ OKCHIA B
ToKe Bopopoza. 7. OmNbITEL, MOATBEPXKIAIOIIME XMMHYECKHME CBOMCTBA BOJBL. 8. XHMMHYECKHE CBOMCTBA
MEepPOKCHJIa BOJIOPOAA.

JlaGopaTopHsle onbIThl. 1. [Tonyuenne Bogopoaa u u3yueHue ero cBoucTB. 2. BoccTraHoBUTEIbHBIE CBOMCTBA
BOJIOpO/A.

HaGmonaTes npeBpaiieHust n3y4aeMbIx
BemiectB.  OmuchiBaTh  CBOKMCTBa
BEIIECTB B XOJE€ JEMOHCTPALMOHHOTO
U JIaDOpaTOPHOTO  AKCIEPUMEHTOB.
Cobmonath npaBuia TEXHUKH
0€30MacHOCTH. YUUThCS PAaCKpPbIBATh
NPUYUHHO-CJICJICTBEHHYIO
3aBUCUMOCTh MEXIY (QHU3HUCCKUMHU
CBOWMCTBAMH HM3Yy4aeMOr0 BEUIECTBA U
criocobamu ero coOupaHus.
[TpuMeHATh MOMYYEHHBIC 3HAHHS TPU
NPOBEICHUN XHMHYECKOTO
SKCIEPUMEHTA. Y CTaHABJIMBAaTh CBS3b
MEXKIy CBOWMCTBAMHU BEIECTBA U €rO
PUMECHEHHEM.

OtGupathb HE00XO0AUMYIO
UH(OPMAIIHIO U3 IPYTUX UCTOYHHKOB




I'anorens! (54)

XapakTepucTuka raJIoreHOB KaK XUMHUYECKUX 3JIEMEHTOB M MPOCTHIX BemlecTB. CTpoeHHuEe aTOMOB T'ajlOT€HOB.
Haxoxnenue ranoreHoB B npupoje. @usznueckue u XUMHUYECKUE CBOMCTBA rajgoreHoB. [lomydyenue xmopa u
XJIOPOBOJIOpPOJa B 1a00OpaToOpuy M TMPOMBIILICHHOCTH. bHoNOrnueckoe 3HAYCHHE TaJOreHOB. ['aloreHsl u
OTPaBJISAIOIINE BEIIECTBA.

demoncTrpauuu. 1. [lomydenune xsopa. 2. BaumopeiicTBue ¢ XJIOpOM HATpHsi, CypbMBbI, *keje3a, KpacHOTO
docdopa. 3. ObecupeunBaHue XJopoMm Kpacsmux BemecTB. 4. CunHte3 xiopoBomopona. 5. [lomydenue
XJIOPOBOJIOPO/ia peaklueli oOMeHa U pacTBOpPEHHE ero B Bojie. 6. BzaumoselictBue Opoma 1 nojia ¢ METaJlIaMy;
pacTBopa mojaa ¢ KpaxmaioM. 7. PacTtBopenue OpoMa M HOJa B BOJE U OPraHUYECKUX PaCTBOPUTENSX. 8.
B3anmHO€E BBITECHEHHUE TAJIOTEHOB.

JlaGopaTopHble onbIThl. Pacrio3zHaBaHue CONSHOM KUCIOTHI, XJOPUAOB, OPOMHIOB, HOIUIOB.

IpakTuyeckne 3anarus. 8. [loayuenue coNSTHON KUCIOTHI U OMBITHI C HEW. Pemienne skcnepuMeHTaIbHBIX
3a1a4 o Teme «l aloreHso».

Pacuernble 3aga4u. Boruucienue o0beMa ra3oB 1o KOJIMYECTBY BEIECTB.

HWcnons30Bath 3HAHHS TSt
COCTaBJICHUSI XapaKTEPUCTHKU
€CTECTBEHHOT'0 CEMEHCTBA TaJIOrCHOB.
Habmonates npeBpaiieHus: n3y4aeMbIxX
BemiectB.  OmuchiBaTh  CBOMCTBA
BCILECTB B XOJ€ JIEMOHCTPAIMOHHOTO

U J1abOpaTOpPHOrO  DKCIIEPUMEHTOB.
YcTanaBiuBaTh CBSI3b MEKY
CBOMCTBAaMHM  BeIlecTBA WU €ro0
MIPUMCHCHUCM. VYcranasiauBaTh
BHYTPHU- U MEXKIIPEIMETHBIE CBS3H.
CobmonaTh npaBuia TEXHUKH
0e30IacHOCTH

O0o0menne 3HaHNH 0 Han0oJIee BAKHBIX XaPAKTEPHCTHKAX BeIIECTB 1 XMMHYCCKHX

npoueccos (24)

XapaKkTepucTUKa XHMHUYECKOTO 3JIEMEHTa (COCTaB, CTPOEHHUE, IMOJOKEHHWE B MEPUOANYECKON cucreme).
PU3NKO-XMMHUYECKHE CBOMCTBA BEUIECTB HA IPUMEPAX BOAOPOAA, KUCIOPOa, XJIOpA.

OCHOBHBIE XapaKTEPUCTUKA XHWMHUYECKHX PEAKIUh: THUIIBI PeaKIii, BO3MOXXHOCTh W HaIlpaBIICHUS
nporekanus. Hekotopble TpeOGoBaHUS K NPOU3BOACTBEHHBIM XHWMHUYECKUM TMpoleccaM (IKOHOMHYECKHE,
TEXHOJIOTUYECKHE, FIKOJIOTHYECKUE) Ha TPUMepax MOIy4YeHUs BOAOPOa, KUCIOPOAa, XJIOPOBOIOPOAA.

OKcrmlyatanus, BOCIIOJIHEHHE W OXpaHa MPHUPOAHBIX PECYpcOB Ha Hay4yHOW OCHOBE — HEoOXoaumas

MMpEANOChUIKA IJId CO3OaHU s YCJIOBI/Iﬁ 6Jlar0HpI/I$ITHOFO Pa3BUTHA YCJIOBCUCCTBA.




9 kJacc
(24 B HEnenmr0, Bcero — 664)

OcHoBHOE coaepskaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX 1elCTBHI)

IToBTOpPEHHE HEKOTOPHIX BONMPOCOB KYypca HeOpraHuyeckoi xumMum 8 kiiacca (24)

XUMHUYECKHE 3JIEMEHTbl W UX cBoMcTBa. Ilepuoguueckuii 3akoH. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
3JIEMEHTOB B mepuojax u rpynnax. OTHOCHUTENbHAs 3JIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCICHUS.
Banentnocts. Tunbsl XxumMudeckoi cBsi3U. THIIBI KPUCTAUTMUECKUX pemieTok. CBeneHust o cocrtaBe (oOmue
(bopMyIibl COCTaBa) U HOMEHKJIATYPE OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHI.

Jemoncrpanuu. 1. OOpa3ubl HEOPraHMYECKUX COeIUHEHUil. 2. Mozjenu KpUCTAJUIMUECKUX PpEelIeTOK. 3.
OnbIThI, pacKphIBAIOIIME B3aMMOCBS3b CTPOCHHS U CBOMCTB: a) BO3rOHKa Hona; 0) HarpeBaHue HadraamHa U
KBaplila; B) HarpeBaHue cepbl U nmoBapeHHoU cosn. 4. KoMmruiekT kogorpamMm u ciaiiioB «OCHOBHBIC MOHSATUS
XUMUN».

JlaboparopHsiit omnbiT. Pabota ¢ 00pa3namMu OKCHUIOB, COJICH, KUCIOT, OCHOBAHHA.

Hcnonb30BaTh MEKIPEIMETHBIC
cBsi3H. Pa3rpaHnunBaTh NOHATHS
«XMMHYECKast CBS3bY,
«KPHUCTAJUINYECKas peIIETKay.
O06001IaTh NOHATHS «KOBAJICHTHAS
HETIOJISIPHAS CBSA3bY, «KOBAJICHTHAS
MOJISIPHAS CBSI3bY, «MOHHAS CBS3bY,
«UMOHHAsI KPHUCTAJUTMYECKas peIIETKay,
«aTOMHAas KpUCTAJUTHYECKAsT
penéTkay, «MOJIEKyIsIpHas
KPUCTAJUINYECKast PEIIETKAY,
CpaBHUBATh BELIECTBA Pa3IUYHbIE MO
COCTaBy.

Co0aro1aTh TEXHUKY 0€30I1aCHOCTH

Paznen I. Teopernueckue ocHoBbI XuMum (14 4)

XHMHYECKHE PeaKIINH M 3AKOHOMEPHOCTH X IPoTeKaHus (3 1)

DOHepreTuka XMMHUYECKMX MpeBpaiieHud. OHranbnusa. TernoBo 3(p(eKkT XUMHUYECKHUX  peaKIHi.
Tepmoxumuueckue ypaBHeHus. JHeprus ['mb6ca. Bo3mokHOCTh MpoTekaHMsl XUMUYecKux peakiuil. Cpas
HEHUE TEPMOXMUMHYECKOIO M TEPMOAMHAMMUYECKOIO MOAXOA0B B ONMCAHUM XMMHYECKON peakuuu. CKOpOCTb
XMMHUYECKON pPEaKIMM. 3aKOH JAEHCTBUSA Macc. 3aBUCHUMOCTb CKOPOCTH OT YCJIOBHMM NPOTEKaHUS PEAKLUH.
Xumunyeckoe paBHoBecue, npuHuun Jle Ilatenve. Kartanmus. DHeprust axkTuBanuu, oOUIMEe CBEIEHUS O
TOMOT€HHOM M F€TEpOreHHOM KaTanuse. [loHaTHe 0 MpOMEKyTOUHBIX KOMITJIEKCAX.

Jemoncrpanun. 1. 3aBUCHMOCTh CKOPOCTH pEAaKIMH OT KOHIEHTPALUA pEarupyromux BEImecTB. 2.
3aBUCHMOCTh CKOPOCTH pEaKIMu OT TeMmmeparypbl. 3. 3aBUCHUMOCTh CKOPOCTH PEAKIMU OT MPUPOJIBI
pearupyromux BemecTs. 4. BrusHue KOHIICHTpAIIUN pearupyroliux BEIIECTB Ha XMMHUYECKOe paBHOBeCHE (Ha
npuMepe B3anmoericteus xuopuaa skenesa (I11) ¢ pomannnom kanus). 5. BzanmonelicTBre alroMUHMS C HOJIOM

Hcnonp30BaTe BHYTPH- U
MEXITPEIMETHBIE CBSI3H.
OnpenensaTb MOHATUS TETIIOBOM

3 (deKT peakum,
«TEPMOXUMHUYECKOE YPAaBHEHHEY,
«9K30- U BHJIOTEPMUYECKAst PEaKIUs»,
«ITyTh TIPOTEKAHUS PEAKIIUNY,
«3((eKTUBHBIE COYIaPEHUS»,
«QHEPrus aKTUBAIIIY, KTOMOTCHHAs
CHCTEMay, «TeTepOTreHHasi CUCTEMay,
«CKOPOCTH PEAKITNI, «<XUMHIECKOE




B MPUCYTCTBUU BOJIbI. 6. B3auMopeiicTBue nepokcuaa Bogopoaa ¢ okcuaom mapranua (VI). 7. Jumepusarus
okcuna azota (IV).

JlaGopatopHsble onbIThI. 1. OnbITH, BRIACHAIOLIME 3aBUCUMOCTbh CKOPOCTH XMUMHUYECKOH peakLuu OT MPUPO/Ib
pearupyromux BeUeCTB (B3aUMOJICUCTBUE IIMHKA C COJITHOW W YKCYCHOM KHCIIOTaMH), OT IUIOLIATH
IIOBEPXHOCTU COINPHKOCHOBEHUS (B3aUMOJEICTBHE pA3JIMYHBIX [0 pa3Mepy TIpaHyl LHUHKAa C COJSTHOM
KHMCJIOTOM), OT KOHLEHTpaluuu W Temueparypbl (B3aumojneictBue okcuaa wmenu (II) ¢ cepHoit kucinoroit
pa3MYHOM KOHLIEHTpALMM IIpU pa3HbIX Temneparypax). 2. [lomydenue okcuna cepsl (IV) u okucnenue ero B
MPUCYTCTBUH KaTaJlIu3aTopa.

Pacuernsble 3agaun. 1. PacueTsl M0 TEPMOXMMHUYECKUM YpaBHEHUSAM. 2. BbluncieHne cKOpocTH XUMHUYECKON
peakuuu Mo KUHETUYECKOMY ypaBHEHHIO. 3. BbluMciieHHE CKOPOCTH XMMMYECKOH peakiuu o rpaguky ee
[IPOTEKAHUS.

paBHOBECHEY.
CocTaBisTh CXeMbl, TaOIHILIBI,
OIIOPHBIE KOHCIIEKTHI, AITOPUTMBI.
BeinonsaATe pacyérsl 10
TEPMOXUMHUYECKUM YPaBHEHUSIM
peaKkuid.

Hcrnons30BaTh anropuT™Mel IpH
peleHny 3a1a4

PactBopbl. Teopus 3j1ekTpoinTnyeckoii quccounanuu (114)

CBezieHHs O pacTBOpAxX: ONPEACIICHUE PAaCTBOPOB, PACTBOPUTEIIH, PACTBOPUMOCTD, KilacCU(DHUKAIIMS PAaCTBOPOB.
[IpennocsiikKu BO3HMKHOBEHHS TEOPUM 3JeKTpoiuThueckoil aucconumanuu. Mnem C. Appenmyca, [[.U.
MenneneeBa, U.A. KabnykoB u apyrux ydeHbix. CTpyKTypa M 3HaU€HUE HAy4YHOH TEOpUHU. DIEKTPOIUTHI U
HE3JICKTPOJIUTBHI.

JlurioneHOE CTpOEHHE MOJIEKYJIbl BOJBI. IIpomecchl, TpoOUCXOasIUe C EKTPOJIUTAMUA MPU PACIUIABIEHUN U
pacTBOpPEHUM BEMIECTB B BoJ€. Poyib BOJBI B MpOIECCE SJIEKTPOJUTHYECKOM auccoluanuu. Jluccorumanus
JJIEKTPOJUTOB C pPa3HbIM THUIIOM XUMHUYECKOM CBS3U. TEIUIOBBIE SBJIEHUS, COIPOBOXKIAOILIME IIPOLIECC
pacTBOpPEHMUSI.

Crenens nucconuanuu. Koncranra qucconuanuu. Kucnornocts pactBopos. [lonsitue pH. MuankaTopsr.
OcCHOBHBIE TOJIOKEHUS] TEOPUU PACTBOPOB.

CunpHble u crnabble 51eKTponauThl. CBoiicTBa HOHOB. VOHHBIN COCTaB MPHUPOAHBIX BoA. [wapaTel u
KPUCTAJUIOTUIPAThI, HAXOKICHUE UX B IPUPOJIE.

I'unponu3 coneit. OOMeHHbBIE peakiu. XUMHUYEeCKHe CBOWMCTBA KUCIIOT, COJIEH U OCHOBAaHUUN B CBETE TECOPUU
AIEKTPOJIUTAYECKON Aucconmannu. KpaTkue cBeieHus: 0 HEBOJIHBIX pacTBOpax.

Pacuernbie 3agaumn. Pacuersl 110 XUMHUUYECKMM YPAaBHEHUSM, €CIIM OJHO W3 PEArupyroIIMX BEUIECTB JIaHO B
n30BITKE.

Jemoncrpanuu. 1. VicnpiTanue BelecTB, X pPacTBOPOB U PACIUIABOB HA AIEKTPUUYECKYIO MPOBOJUMOCTH. 2.
Brnusane paszOaBienust Ha  creneHb  auccormanuu. CpaBHEHHE — DJIEKTPUYECKON  MPOBOJAMMOCTH
KOHIIEHTPUPOBAHHOTO U pa30aBJICHHOTO PACTBOPOB YKCYCHOM KHCIOTHI. 3. JIBI)KEHUE MOHOB B DJICKTPUYECKOM

[TIpoBoUTH HAOIIOIEHUS 32
MOBEJICHUEM BEIICCTB B paCTBOpax, 3a
XUMHYECKUMH PEAKIUSIMH,
MIPOTEKAIOIINMHU B PACTBOPAX.

JlaBath onpeneseHus MOHITUI
«OQIEKTPOJIUTY, KHEITEKTPOIIUT,
(OQIEKTPONUTUYECKAS AUCCOIHAITHS.
Paznuuath MOHATHE KHOHY.
O06001aTh OHATHS «KATHOH,
«QHHOHY.

HccnenoBaTh cBOWCTBA paCTBOPOB
AIIEKTPOJIUTOB.

OnuceIBaTh CBOMCTBA BEIIECTB B XOI€
JEMOHCTPAIIMOHHOTO U
1ab0paTOPHOTO IKCIIEPUMEHTOB.
CobmroaTh MpaBMiIa TEXHUKH
0€30ITacCHOCTH.

XapaKkTepru30BaTh YCIOBUS TCUCHUS
peaxiuii B pacTBOPax IEKTPOIUTOB




nosne. 4. IlomydeHue HEBOAHBIX pacTBOpOB. 5. BnusHue pacTBopuTeNs Ha AUCCOLMALNAIO (B KAauecTBE
pacTBopuTeliel — CoJisiHas KHCIOTa, AMATUIIOBBIA 3(QUp, ATHIOBBIA cnupt, Toiyon). 6. ['uppartauus u
JeTuaparanys HOHOB (Ha mpuMepax OE3BOJMHBIX COJEH W KPHUCTAUIOTHIAPATOB xjopuaa kobOambta (II),
cynbdaroB menu (II) u vukens (II).

JlabopaTopusblie onbIThl. 1. PaboTa ¢ uaankaTopamu. 2. Peakuuu oOMeHa MEXIy pacTBOPaMHU JIEKTPOIUTOB.
3. Pa3zneneHue OKpaIICHHBIX BEIIECTB METOJOM TOHKOCJIOWHON xpomartorpaduu. 4. XUMHUECKHE CBOMCTBA
pacTBOPOB KUCIIOT, COJIEN M OCHOBaHU. 5. [ MaApOIN3 pacTBOPOB COJIEH.

JI0 KOHIIA.

O06001aTh 3HAHKS O PACTBOPAX.
CocraBisiTh Kiaccu(hUKaMOHHBIC
CXEMbI, CPaBHUTEIIbHBIC U
obo0maromiye TabauIbl.
Hcnonb30BaTh BHYTpU- U
MEXIPEIMETHBIC CBSI3H.
Pacnio3naBath peakiuu HOHHOTO
oOMeHa.

CocTaBiATh HOHHBIE YPAaBHEHHS
peaKkuuid.

CocTaBiATh COKpalEHHbIE HOHHbBIE
YPAaBHEHUs pPEaKIIUil.

Jlenatp pacy€Thl 10 XMUMUYECKUM
YpaBHECHHSIM, €CJIH OJTHO U3
pearupyrouux BemecTB JaHO B
M30BITKE.

OT1Oupate HHGOPMALIUIO U3 IPYTUX
WMCTOYHUKOB JJISI TOJATOTOBKH KPATKUX
cOOOIIeHUH.

['OTOBUTH KOMITBIOTEPHBIC
MPEe3EHTAIMH 10 TeMe

Paznea I1. DiieMmeHTBI-HEMETALJIbI M MX BakHelilue coennnenus (24 4

)

XHUMHYECKUE DIIEMEHTBHI — HeMeTalIbl. [lonokeHne 3reMeHTOB-HeEMETaAINIOB B nepuoandeckon cucreme J[.1.
MenneneeBa. Hemeramnbsl — p-anemeHTl. OCOOEHHOCTH CTPOEHUS UX aTOMOB: OOIIME YEepThl M pa3InyHsl.
OTHOcUTENbHAS 3JIEKTPOOTPULIATENBHOCTh. CTENEHN OKHUCIIEHUS, BAJEHTHBIE COCTOSIHUS aTOMOB HEMETAJLIOB.
3aKOHOMepHOCTI/I W3MEHEHH 3HAUCHWI ATHUX BEIWYHUH B nepuoaax M rpyimmax HGpHO}IH‘IeCKOﬁ CHUCTEMBI.
PagnoaxkTtuBHbIe M30TONBI. M30TONBI HEMETAUIOB, UX NMPUMEHEHHE. XapaKTEPUCTHKA YIJIIEPOJHOIO METOAA,
MPUMEHSIEMOI0 B Pa3HbIX O0JIACTAX HAyKU. 3arpsi3HEHUE OKpPY)Karolleld cpenbl paJuou30TONaMH; OCHOBHBIE
UCTOYHHUKHM HX TMOCTYIUIEHHs. TUnuuHble (OPMBI BOJOPOJHBIX M KHCIOPOJIHBIX COEIWHEHHH HEMETaslIoB.
PacnipocTpanenre HeMEeTaIUTMUECKUX 3JIEMEHTOB B IPUPOJIE.

ITpocteie BemecTBa — HeMeTauibl. OcoOeHHOCTH HMX CTpoeHus. OOyCIOBICHHOCTh (PU3MUECKUX CBOMCTB
(arperatHoro COCTOSIHMS, TEMIIEpPAaTyphbl IUIABJIEHMS, KHIIEHHUs, pAacTBOPUMOCTH B BOJI€) CTPOCHHEM.

Hcnonk30BaTh BHYTPU- U
Me)KHpe)IMeTHI)Ie CBJsI3U.
XapakTepu30BaTh XUMHUYECKHE
DJICMCHTBI MaJIbIX HepI/IO}IOB 10 UX
MOJIOKEHUIO B MIEPUOTUIECKON
CHCTEME.

OmnpenensiTh CBONCTBA BEIIECTB
UCXOJIS U3 KPUCTAJUTHYECKOTO
CTPOCHHSI.

O0600maTes 3HaHUS U AeJIaTh BEIBOILI O




KoHnkpeTun3zanus 3aKkOHOMEPHOCTH Ha IIPUMEPE raJIOr€HOB.
Annorponus. IIporHo3upoBaHue CoCOOHOCTH 3JEMEHTOB K 00Opa30BaHUIO AIJIOTPOIHBIX BHIOM3MEHEHUH Ha
OCHOBE OCOOEHHOCTEH CTpPOEHHS HUX AaTroMOB. AJUIOTPONUS yriepoga U KpeMmHusA, Qocdopa, cepsl.
OOyCn0BIEHHOCTh CBOIMCTB alJIOTPOIIOB OCOOCHHOCTSAMU CTPOEHUS, X IPUMEHEHHUE.
O030p XMMHUYECKHX CBOHCTB HeMeTaioB. [IpUYMHBI XMMUYECKOW MHEPTHOCTU OJAropoJHBIX Ia30B, HU3KOU
aKTUBHOCTH a30Ta, OKUCIUTEIbHBIX CBOMCTB U JBOMCTBEHHOI'O MTOBEACHHUS CEPBI, a30Ta, yIJIEpoia U KPEMHHUS B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.
PacripocTpaneHne npoCcThIX BEIIECTB-HEMETAIIIOB B IIPUPOJE.
[Tonyyenue u npuMeHEeHUE HEMETAIIOB (HA IPUMEPE XJIopa, a30Ta, CEPHI).
Bognopoausie coennHenus HemeTauioB. @opMbl BOAOPOJHBIX COEAMHEHHH.
3aKOHOMEPHOCTH HM3MEHEHUS! (PU3MKO-XMMHUYECKUX CBOWCTB BOJOPOAHBIX COCIMHEHHHA B 3aBUCHMOCTH OT
0COOEHHOCTEH CTPOEHUsI aTOMOB OOPa3yIOLIMX HX JIEMEHTOB (Ha IpUMEpPE COCTUHEHUS JIEMEHTOB BTOPOIO
nepuona). CBOHCTBa BOJHBIX PACTBOPOB BOJOPOAHBIX COCIUWHEHUNW HeMeTauioB. KuCIOTHO-OCHOBHAs
XapaKTEpUCTHKA UX PACTBOPOB.
Oxcuapl HEMETAJJIOB, WX COCTaB M OTPAKEHHE €ro B CTPYKTYPHBIX M 3JEKTPOHHBIX (opmyrnax. OOmias
XapaKTEpUCTHKA UX CTPOEHMS, CBOMCTB, IPUMEHEHUS.
I'mapoxcuabl HemerasioB. X cocTtaB M oTpazkeHHe ero B CTPYKTYPHBIX M 3JIeKTPOHHBIX ¢opmy.iax.
00630p Ppusznueckux corcTB. OOImMMUE XUMUUECKUe cBoiicTBa. KauecTBeHHbIE peakIiMi Ha aHWOHBI KKcaoT. Cuiia
U YCTOMYMBOCTb pa3ziIU4HbIX KucIOT. Kucnele u cpeanue conu (kapOoHAThI, THApoKapOonatel, (ocdaTtsel u
runpodocdarel). CnaOble KUCIOTH (IUIABUKOBAsi, CEPOBOJOPOAHAs, CEpPHHUCTas, YrojibHas, KpPEeMHHEBas).
OcobeHHocTu uX cTpoeHus u cBoiicTB. KucnoTsi-okucnurenu (a30THasi, cepHasi, XJ0pHasi) U 0OCOOEHHOCTH UX
XUMHUYECKHUX CBOMCTB. [IpuMeHeHME KHUCIOT B TexHHMKE. Ponb KHCIOT B Ipoleccax, IPOTEKAIOIMUX B JKHUBBIX
OpraHusmax.
Xapakrtepuctuka npeacrasuredneii IV, V, VI rpynn snementoB. Cepa u ee coeaunenus. A3ot u pocdop, ux
coenquHeHnn. KpeMHuuit u yriaepoa, ux coeAMHEHUs, poJib B IPUPOJE.
IToHsiTHe 0 MOJTUMEPHBIX XUMHYECKUX coefnHeHusiX. MoHomep. [Tomumep. CriocoOHOCTH aTOMOB yriiepojaa
1 KpeMHHS K 00pa30BaHMIO MOJIHUMEPOB.
CoenuHenusi yriepoga — TPEIMET CaMOCTOATEIbHOW HAyKM — OpraHudecko xumuu. OCHOBHBIE
MOJIOXKEHUS U posib Teopun A.M. ByTiiepoBa B pa3BUTUM 3TON HayKH.
[Tonatue o romonoruu u wu3zoMmepuu. Kiaccuduxammu opraHuueckux coeauHeHuit. OOmme cBoiicTBa
OpraHUYecKnX coennHeHni. KpaTtkas xapakTepuCTHKa UX KJIACCOB.

OcHOBHBIE KJacChl yrieBoAopoAoB. CrnocoOHOE M. .IIKAmoB K PEAKIMU 3aMeIleHHs U HU30MEpH3alHH.
CriocoOHOCTh QJIKAHOB M aJKWHOB K MPUCOEIMHEHHIO U MOoJUMepu3anuu. PacpoctpaHeHue yrieBogopoioB B

3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB HEMETAJUIOB B IEPUOJAX U
rpynnax nepuoanYecKoil CUCTEMBI.
[Iporno3upoBars CBOMCTBa
HEU3YYEHHBIX JIEMEHTOB U UX
COEJIMHEHMI Ha OCHOBE 3HAHUM O
Ilepnonnueckom 3aKoHe

J.1. MeHnneneena.

OTtOupars HHPOPMAITUIO U3 IPYTUX
HMCTOYHHUKOB ISl IOATOTOBKH KPaTKUX
COOOIICHUH.

['oToBUTH KOMIIBIOTEPHBIE
[IpE3EHTAIMH 110 TEME.

Habntonate feMOHCTpUpYyeMBbIe U
CaMOCTOSITEIILHO ITPOBOJUMBIE OIIBITHI.
OnuchIBaTh CBOKMCTBA U3yYaeMbIX
BELIECTB Ha OCHOBE HAOJII0/IEHUH 3a
UX MPEBPALLECHUSIMH.

AHaIM3UpOBaTh CBOMCTBA HEMETAIIIOB
10 TOATPYIIIAM.

O060011aTh 3HAHKS U JI€TIaTh BHIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN
CBOMCTB HEMETAIJIOB B IIEPUOJIAaX U
rpynnax NepuoANYECKON CUCTEMBI.
[Iporuo3upoBatk cBOKCTBA
HEU3YYEHHBIX JIEMEHTOB U UX
COEIMHEHMI Ha OCHOBE 3HAHUU O
IleproanueckoM 3akoHe

J.1. Menneneena.

3anuceiBaTh ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakIuii ¥ peakiii HOHHOro oOMeHa.
CocTaBnaTh Ki1acCu(UKaAMOHHbIE




npupoje. CocraB HEPTH U XapaKTEPUCTUKA OCHOBHBIX POJYKTOB, MOIY4aeMbIX U3 HE(PTH.

Ilonartue o ¢yHkuMOHANBHOM rpynne. ['oMojoruueckue psabl CHOMPTOB, AIbAECTHUAOB M KapOOHOBBIX

KHCJIOT.
OOume QopMynbl KIacCcoB 3THX COeAMHEHMH B3aumopelcTBHEe CIUPTOB C METAIMYECKUM HATPUEM,
OKHCJIEHHE MeTaHoNa U 3TaHojda okcuaoMm Mmeau (II). BoccranoBnenue anbaeruzoB BOAOPOJOM U OKUCIIEHHE
UX aMMHayHBIM pacTBOpPOM OKcuAa cepedpa, B3aumopenctBue ¢ ruapokcugoMm menu (II). Xummnueckue
CBOMCTBa KapOO- HOBBIX KHCIOT. Peakuus srepudukannu.

A3oTcozepikaliue OpraHu4ecKue COEIMHEHUS: aMHHbI, aMUHOKHUCIOTHI, Oenku. Mx cocraB, ¢usmueckue
CBOMCTBA. B3aummonelcTBHE aMMHOB C XJIOPOBOJOPOAOM. Peaknus IOJMKOHJIEHCAlMH aMHUHOYKCYCHOU
KHCJIOTHI, €€ B3aUMOJICHCTBUE C COJISIHON KUCIIOTOHM M 11ea04bto. Poib O€KOB B MpHUpOJE U UX XUMHUYECKHE
CBOMCTBA: TUAPOIIN3, J€HATYpaLUs.

I'eneTnueckas CBsI3b KJI1aCCOB XMMUUYECKMX COEAMHEHUM.

ITonsiTe 0 KPYroBOpoTe XUMHYECKHX JIEMEHTOB Ha IIpUMepe yrieposa, a3ora u ¢pocdopa.

3arpsizHeHHe aTMoc(epbl COEJUHEHUSMH a30Ta, Cepbl, yriaepoja. XHUMHUYECKHE IpeBpalleHus,
MPOUCXOJISIINE C CEPHHUCTHIM Ta3oM B aTrMocdepe, MEXaHU3MbI BO3JCHCTBUS CEPHUCTBIX COCIMHEHUH Ha
KHMBYI0O M HEXUBYIO TNpPHUPOAY (Ha NpUMepax COCTOSIHUHA «(PHU3HOIOIMYECKOM CyXOCTH» y PpacTeHui) H
BO3JICHCTBUS Ha KapOOHATCOJep Kallie MUHEpaibl (pa3pylleHne U3BECTHsIKa, Mpamopa). KucnorHele noxau,
0COOEHHOCTH HX XMMHYECKOTO COCTaBa M MOCJIEICTBHs BO3JEHCTBUS Ha KMBOE M HexuBoe. Hakomsenue
coeuHeHM a3ora u Gochopa B MIPUPOAHBIX BOAAX.

VICTOUHMKM HakKoIJIeHHs JMOKCHAa yriepoaa B aTtMmocdepe. «llapHukoBelit» sddext. B3aumocssasb
KOHIIEHTPALMHU YIJIEKUCIIOro ra3a B aTMoc(epe 1 TeMieparypbl BO3yxa.

Jlemoncrpanuu. 1. O6pa3ipl NPOCTHIX BEIIECTB-HEMETAJUIOB U MX coequHeHui. 2. Kommekius npocThix
BELIECTB-TaIOreHoB. 3. PacTBOpUMOCTh B BOJAE KHCIOpOJa, a30Ta, cepbl, pochopa. 4. DIeKTpONpOBOIHOCTD
HemeTaiioB. 5. [lonydyeHnue o3oHa. 6. [TonmyyeHne MOHOKIMHHON U TulacTuyeckoit cepsol. 7. [lonydyenue G6enoro
dbocdopa u ero Bozropanue Ha Bozayxe. 8. [lomyuenue oxcuno azota (I1) u (IV). 9. Oxucnenue azora Bo3ayxa
B ero okcuasl (1) u (IV). 10. BzaumoneiictBue a3ora, hocdopa u yrieponaa ¢ MeTauiaMu U BoJgopoaoM. 11.
B3aunmogeiicteue O6poma c amomuaueM. 12. BoccranoBnenune mean u3 okcuma meau (II) Bomopomom. 13.
B3aumopeiicTBue cepsl ¢ BOIOPOAOM, MEJBIO, HATPUEM, KUCIOpoIoM. 14. BoccTaHOBIEHNE CBUHIIA U3 OKCHJA
Ha noBepxHOoCTH yris. 15. [lonyuenne kpemHusa m cwiana. OkucieHne cwilaHa Ha Bo3ayxe. 16. Ilomyuenue
aMMHaKa M MccienoBaHue ero cBoucts. 17. IlonydeHue m uccienoBaHMe CBOMCTB AMOKcuAa yriepoza. 18.
OMBITHL, TOATBEPKIAIONINE O0IINE XUMUYECKHUE CBOMCTBA KUCOT. 19. [TomydyeHune a30THOM KHUCIOTHI
B pactBope. 20. ['openue ceprl U yris B a30THOW KHcCJOTE. BocliamMeHeHne cKunuaapa B a30THOM KHUCIIOTE.
21. B3aumopelicTBuEe HATp ¢ KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTOW. 22. [lonyyeHne Kpe MHUEBON KHCIOTBHI.

CXEMBI, CPAaBHUTEIILHBIC U
00o01arorye TabauIbl, OOPHBIS
KOHCIICKTBI.

OT6uparh HHPOPMALIHIO U3 JPYTHX
WMCTOYHUKOB JJISI TOJATOTOBKH KPATKUX
COOOILIEHU.

["'OTOBUTH KOMITBIOTEPHBIC
MIPE3CHTALMH 10 TEME.

[TpoBOAMTH PacUEThI 10 YPAaBHEHUSIM
XUMHAYECKHX PEaKIUi, UCTIONb3Ys
TIOHSTHSI «MOJISIPHAsI Maccay,
«MOJISIPHBIA 00BEM»




23. Tlonyuenue okcuma a3ora (II) u okucnenue ei Ha Bo3ayxe. 24. [Tonydenue okcumaa cepsl (IV) u okucnenue
€ro B MPHUCYTCTBUU KartanuzaTopa. 25. KauecTBeHHblEe peaklMM Ha aHUOHBI Cylbdunu, cyiabdar, kapOoHarT,
xynopua, Opomuna, womun, Hutpar, ¢a dar. 26. Komnexuum: «Hedts», «Ipuponusiii rasy», «Tommmso
«IInactmaccel». 27. Mogenun MOJEKyJl oOpraHuyeckux coeauHeHun 28. IlomydeHue »sTuneHa U ero
B3alMOJICIICTBHE C OpOMHONM BOJE M pacTBOpPOM IiepMmaHraHara kaiaus. 29. Bocruiamenenue cnupra 30.
B3aumogeiictBue cnupToB ¢ MetauimyeckuM HatpueM. 31. Oxucnenue staHona okcugom meaum (M), 32.
OxwuciieHue anbAETHIOB daMMHAYHBIM PAacTBOPOM OKcuaa cepedpa m ruapokcuma meau (11 33. Ombrtsl,
MOATBEPKIAIOIUE XUMUYECKUE CBOWCTBAa KapOOHOBBIX KUCHOT. 34. Peakius srepudukanuu. 35. OOpasisl
amuHokucIoT! 36. Monens monekynsl 6enka. 37. Jlenarypanus 6enka. 38. O0Hapyxe HUE cephl B OCIIKeE.

JlabopaTopubie omnbIThbl. 1. O3HakomiieHHE ¢ oOpa3laMu Ccepbl U € NPUPOJIHBIX COCTUHEHHH. 2.
O3HakoMJIeHHE C OOpa3uamMu coeAuHeHui ranoreHoB. 3. [lonmydyeHue MIacTMUECKON cepbl U U3YyYEHUE €
cBoiicTB. 4. [lonyyeHne CEpHHUCTOro ra3a M UCCleOBaHHE ero CBOMCTB. 5. [lomyueHue yriekucioro rasa u
u3ydeHue ero cBoMcTB 6. KadecTBeHHBIE peakiMd Ha AaHUOHBI KHUCJIOT. 7. BoccTaHOBUTEIBHBIE CBOMCTBA
BoiopoJa u yrieposa. 8. [lonydenue yronbHo# Kucio Tel u3 okcuna yriaepoaa (IV) u nusydyenue ee cBoiCTB. 9.
I'unponus o neil, o0pa3oBaHHBIX CHJIBHBIMU U c1a0bIiMM KuciaoTtamu. 10. I[TonyueHne 3TuineHa u OnbIThl ¢ HUM.
11. Okucnenue anpaernia aMMUAaYHbIM PAacTBOPOM OKcHJia cepedpa u ruapokcugoM meau (II).

IIpakTnueckue 3anaTusa. 1. [lonyyeHne okcuaoB HeMeTaIOB (YrjiaepoAa U CEpbl) U UCCIEIOBAaHHE HX
CBOMCTB. 2. PelieHne sKCIEpPUMEHTAJbHBIX 337ad IO TeMe «XUMHYECKHE CBOWCTBA HEMETAJIOB U HX
okcuaoBy. 3. [lonmydyeHne aMMHuaka — BOJOPOJHOIO COEIMHEHUS a30Ta — M MCCIEAOBAHHUE €r0 CBOWCTB.
O3HakoMJIeHHME C XMMHUYECKM MH CBOMCTBaMHM BOJHOIO pacTBopa ammuaka. 4. Xumudeckue CBOICTBa
KapOOHOBBIX KHCIOT. 5. PemieHue skcnepuMeHTaNbHbIX 3anady no Tteme «Hemeramns». 6. Pabora ¢
Mozenupyrouieit nporpammoit 11 [I9BM «MeueHnsblit aTomy.

Pacuernble 3agauun. 1. Beruncienne maccel Wik 00beMa MpoyKTa Peakiiy M0 U3BECTHOW Macce Wi 00beMy
HCXOJHOTO BELIECTBA, COAEPIKALIETO IPUMECH.

Pazpnea I11. Merajusi (12 49)

[TooskeHne MeTayuioB B Tepuoamdeckoil cucteme. OCOOCHHOCTH CTPOSHHUS aTOMOB METalIoB: S-, p- u d-
3JIEMEHTOB. 3HAY€HHWE SHEPruM HOHHU3aluHu. Metamumyeckas cBsi3b. Kpucramimdeckue pemerku. OOmue u
cnenuduueckue  ¢uznyeckue cBoiictBa MeTtaioB.  OOmme  XMMHUYECKHME ~ CBOMCTBa  METaJlJIOB.
DNEeKTPOXUMHUYECKUH PsiJi HAIIPsDKEHUST METaJUIOB. DJIEKTPOJIN3 PacIulaBOB U pacTBOpoB couiel. [IpakTuueckoe
3HaueHHe 3IeKTpoian3a. CBOMCTBO METAIIOB 00pa30BbIBaTh cIljiaBbl. OOIIME CBEJCHHS O CIIaBaX.

Koppo3uss MeramnoB — oOOLIEMJIaHETapHBII TEOXMMHUYECKUI Tpolecc; €€ BUAbL: XHMHUYecKas U
AJIEKTPOXUMHUYECKAs], CIIOCOOBI OOPHOBI C KOPPO3HUEH.

Hcnons30Bate BHYTPU- U
MEXIPEIMETHBIE CBA3H.

HccenenoBats CBOMCTBA N3y4aeMBbIX
BELIECTB.

HabmtoiaTe ¥ ONUCHIBATH XUMHUYECKHE
peaxkuuu.

OnpenensaTh CBOMCTBA BEIIECTB




Mertamnel — anemenTsl [—II rpynn. CpaBHUTENBbHAS XapaKTepUCTHKA, (PU3UYECKHE U XMMUYECKHE CBOMCTBA
MIPOCTBIX BEUIECTB, OKCUAOB M TUAPOKCHIOB, COJIEH. 3aKOHOMEPHOCTH pPACHPOCTPAHEHUS IICJTIOYHBIX M
IETI0YHO3EMENIbHBIX METAJUIOB B MPUPOZE, UX IMOJyYEHHE IEKTPOJIN30M coeauHeHuil. CrocoObl peryisuuu
FeOXMMHYECKHX IIMKJIOB C 1ENbl0 BBIIEICHUS MHMHEpPAJIOB HaTpus (BHIMOpaKMBAaHHE MHpAOUIINTA,
BBIIAPHBAHKE XJOpHJA HaTpus). MuHepanbl KajbllUs, HUX COCTaB, OCOOCHHOCTb CBOWCTB, 00JacTu
MIPAKTUYECKOr0 IIPUMEHEHHS.

Meramibsl — p-37€MeHThl. AJNIOMHUHHMNA: XMMHMYECKUM JJIEMEHT, IIPOCTOE BelecTBo. PacmpocrpaHeHue B
npupoje. OcHoBHbIE MUHEpalbl. [I[puMeHeHne B COBpEMEHHOU TEXHUKE.

Baxneiimme coenmunenust Al, Pb, Sn; okcuasl u Tuapokcu b, aM(pOTEPHBINA XapaKTep UX CBOMCTB.

Annotponus xkene3a. CoctaB, 0COOEHHOCTH CBOMCTB U MPUMEHEHHE YyTryHa U CTaIM KaK BaXHEHIINX CIUIaBOB
xene3a. O cmoco0ax XUMHUYECKON aHTUKOPPO3MMHOM 3aluThl CIUIAaBOB Kene3a. Kparkue cBeneHus o
BOXHEHIIUX COCIUHEHHUSIX METalioB (OKCHIbI M TUAPOKCUIBI), HX TMOBEACHHE B OKUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX peaklusix. bruojgoruueckas pojib METaIOB.

PenxozeMenbHbIe METAIUIBI: UX PACHPOCTPAHEHHUE B MPUPOJIE, POIb B OMOIOrMUECKUX MPOIEccaxX U TEXHUKE.
OOurre cBeieHus O PAIHMOAKTUBHBIX U30TOMAX JIEMEHTOB METAIIOB U MX POJIA B TIPUPOJIE.

Jemoncrpanuu. 1. OOpa3upl MeTaNIoB, U3ydeHHE UX IEKTpUdeckoi nmpoBoauMocTu. 2. Habmonenue napos
kanus. 3. TemmonpoBoIHOCTh MeTaIOB. 4. Moenu KpUCTALTHYECKUX PEIIETOK METAJJIOB. 5. BsauMoaeiicteue
METAJUIOB ¢ HEMEeTaJlJIaMH M BOJI0H. 6. DnekTposau3 pactBopoB xiaopuaa meau (II) u moguna xanus. 7. OnbITh
M0 KOPPO3UU METAJUIOB U 3alllUTe METa/uIoB OT Koppo3uu. 8. [lonydenue crmmaBa Byna. 9. [lonydyenue cruiaBa
KaJMsl U HaTpus TOJ KEPOCHHOM (IIpoerupyercs: ¢ moMmolisio kopockona). 10. 'openue, B3aumopencTBue ¢
BOJIONM NTUTHS, HATpUs U Kaibiud. 11. B3aumoneiictBue ¢ Bogoit okcuna kanbius. 12. KauecTBeHHbIE peakinu
Ha MOHBI Kaublus U Oapus. 13. YcTpaHeHue kecTKOCTH BOAbl. 14. MexaHuyeckass MPOYHOCTb OKCHJIHOM
MJIeHKU amoMmuHusA. 15, B3auMmopeiicTBue amoMuHHST ¢ Bogou. 16. Amomotrepmust xeneza. 17.
B3aumoneiictBue antoMuHUS C OpoMOM, KHUCIOTamH, Iuenodyamu. 18. OmbIThl, WLTIOCTpUpPYIOMIKE (U3UKO-
XMMHUYECKHE CBOMCTBA 0JIOBA U CBHHIIA M UX coeauHeHui. 19. B3aumonelicteue coequnennit xpoma (II) u (11I)
c kucinoramu u menoyamu. 20. Ilomydyenne oxcuna xpoma (III) pasnoxenuem OukapOoHata ammoHUs. 21.
Annorponus onoBa. 22. [lonydenne nucynbduta onosa. 23. Boponenwne cranu. 24. OKCUANPOBAHUE CTaJIH.
JlaGopatopHusble ombIThl. 1. PaccmoTpenue o0Opas3ioB MeTasioB, UX COJIEH M MPUPOAHBIX COEIUHEHHUU. 2.
BsaumopeiictBue MeramioB ¢ pactBopamu cosieid. 3. O3HakoMieHHE C 00pa3llaMH CIUIaBOB (KOJJIEKIMH
«Mertasuisl 1 cIu1aBbly). 4. O3HaKOMIIEHHE ¢ 00pa3liaMu MPUPOAHBIX COSAMHEHUH Kanbius. 5. O3HaKOMIIEHHUE C
oOpa3namMu aJlOMUHUS U €ero cruiaBoB. 6. O3HakKomiieHHE ¢ oOpa3lamMu 4yryHa u crtainu. 7. CBOMCTBa €IKHUX
menoued. 8. CBOMCTBAa OKCHJOB M TMAPOKCHIOB ATIOMUHUSA, 0J10Ba, cBUHLA. 9. [lomyuenue u uccienoBanue
cBoiicTB ruapokcuaoB sxene3a (II) u >xenesza (III). 10. ObGe3xupuBaHre CTaTbHOM MJIACTUHKHU W NPOBEACHUE

UCXO0J1s U3 KPUCTAJLUINYECKOTO
CTPOEHHUS.

XapakTepu3oBaTb XMMUYECKUE
3JIEMEHTBI MAJIBIX MTEPUOJIOB 10 UX
IIOJIOXKEHUIO B IIEPUOJUYECKOMN
CUCTEME.

O0600maTh 3HaHUS U JeNaTh BEIBOJBI O
3aKOHOMEPHOCTSX U3MEHEHUI
CBOMCTB METAJUIOB B IEPHOJAX U
rpynmnax nepuoIu4ecKOil CUCTEMBI.
IIporuo3upoBars cBOKCTBA
HEU3YUYEHHBIX 3JIEMEHTOB U UX
COCIMHEHMI Ha OCHOBE 3HAHUM O
MIEPUOIUYECKOM 3aKOHE.

HccenenoBats CBOMCTBA U3Y4aeMBbIX
BEILECTB.

HabmtoiaTe ¥ ONUCHIBATH XUMHUYECKHE
peakuuu.

Habntonate 1eMOHCTpUpYyEMBbIE U
CaMOCTOATEIIHO IIPOBOJUMBIE OIIBITHI.
OnuceiBaTh CBOICTBA U3y4aeMbIX
BEIIIECTB Ha OCHOBE HAOIIOJICHUH 3a
UX TPEBPALLECHUSMM.

O06001aTh 3HaHUS U JeNaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB METAJUIOB B IEPUOJAX U
IpyNIax NePUOINYECKON CUCTEMBI.
[Iporno3upoBars cBOKMCTBa
HEN3YUYEHHBIX 2JIEMEHTOB U UX
COEAMHEHMI HA OCHOBE 3HAHUMU O
MIEPUOTMYECKOM 3aKOHE.

3anuceiBaTh ypaBHEHUS
OKHCJIUTEIBHO-BOCCTAHOBHUTEIBHBIX




docharupoBanus. 11. KauecTBeHHbIE peakiini Ha HOHBI CBHHIIA, kee3a. 12. KauecTBeHHbIE peakini Ha HOHBI
xpoma (IT) u (I1I).

IIpakTnyeckue 3aHATHA. 3. Pemenne sSKcrepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTauib».

Hdemonctpauuu. 1. Kogorpammel u qnuanamuueckoe nmocooue «IIpon3BoacTBo cepHoit KMCIOThI». 2. Komtekius
MHUHEpPAJIOB M TOpHBIX mopod. 3. Cmaiinel «OOmme MOHATHA XUMHYECKOW TexHomorum». 4. Monenb
CEpHOKHUCIOTHOTO MPOU3BOJICTBA.

JlabopaTopHblii onbIT. O3HaKOMIIEHHE ¢ 00pa3LiaMu ChIPbs 1711 IPOU3BOACTBA CEPHON KUCIIOTHI.

Pacuernsle 3amaum. OrmpeneneHue MacCOBOW WM OOBEMHOHM [ONM BBIXOJAa MPOAYKTa B MPOLEHTaxX OT
TEOPETUYECKH BO3MOXKHOTO.

peaxuii ¥ peakiuii MOHHOTO OOMEHa.
CoctaBnarth kiaccupuKaluoOHHbIE
CXEMBI, CPAaBHUTEIILHBIC U
00o01Iarorye TabauIbl, OOPHBIS
KOHCIIEKTHI.

OT6upatTh HHPOPMALIHIO U3 JPYTHX
WMCTOYHUKOB JJISI TOAITOTOBKH KPATKUX
COOOILIEHU.

['OTOBUTH KOMITBIOTEPHBIC
MIpe3eHTAINH 10 TEME.

[Ipou3BoauTh pacuérel Mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIHA,
UCIIOJIB3YS TIOHATHUS «MOJISIPHAS
Maccay, «MOJISIPHBIH 00bEM,
«TEPMOXUMHUYCCKHEC YPABHCHHUS
peaKIMii», «TeroBoi AP PeKT
PEaKIHI»

Paznes IV. O0mme cBenennsi 00 OpraHnyecKux coequHeHusx (9 1)

Bo3HukHOBEHME U pa3BUTHE OPraHUYECKOW XUMHHM — XUMUM COeAMHEHUH yriepona. Knaccudukanus u
HOMEHKJIaTypa yrieBoaopoaoB. IIpenensublie yriieBogopoasl — ankansl. HenpeznenbHble yrieBogopoasl —
ankeHsl.. HenpenenbHbie yriaeBo1opoabl — alkuHbIL. [IpupogHble HCTOUYHUKHU YTIIEBOJOPOIOB.
Kucnopoaconepxamue oprannueckue coenuHerus. Cnuptel. KapOoHoBbIe KucioThl. bruonorndyecku BaxHble
COEIMHEHUS] — JKUPBI, YIiIeBoAbl. benku.

Jemoncrpanuu. 1. Komekuus «Hedts 1 HedTenpoyKkTs». 2. Mojaenan MoJIeKyJl OpraHU4eCKUX COeTUHEHUH.

3. BzaumopeiictBue sTHIeHa ¢ OPOMHOM BOJION M pacTBOPOM MepMaHranara kaus. 4. [lomydenne anerniiena u
ero B3anMo/IelicTBHE ¢ OpoMHOI Bo10il. 5. Bocrimamenenue cuptoB. 6. ONbIThL, MOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 7. Peakius stepudukamnum Bemectra. 8. Moienbs MOJIEKYJIIbI
Oenxa. 9. Jlenarypanuus 6enka

Habntoate 1eMOHCTpUpYEMBbIE U
CaMOCTOSITENTLHO TIPOBOIUMBIE OTIBITHI.
OmnuchIBaTh CBOMCTBA H3Y4aeMbIX
BEILIECTB HA OCHOBE HAOJIOJICHUH 32
UX TIPEBpAICHUSIMH.

CocTaBnsiTh CTPYKTYpHBIE (DOPMYIIBI
oprannveckux BeiecTs. OnpeaesnsTh
TOHSITHS «TOMOJIOT»,
«TOMOJIOTUYECKHHU PSII», KA30MEPBI.
CpaBHUBAThH CBOICTBA MPEICTBHBIX U
HeTIPe/ICNIbHBIX YTIIEBOIOPOIOB.
CocTaBnsTh KiIacCU(PpHUKAIUOHHBIE
CXEMBbI, CPaBHUTEIIbHBIC U
obo01maroniye TabauIbl, OTIOPHbIE
KOHCIICKTBHI.




[Tonp30oBatbes HHGOpPMaLIKEH U3
JPYTUX UCTOYHUKOB JJIS IOATOTOBKHU
KpaTKUX COOOIICHUH.

Hcnonb30BaTe BHYTPU- U
MEXIPEIMETHBIE CBA3H.

CpaBHMBATh OPraHMYECKHE BELIECTBA
C HEOPraHUYECKUMHU.

OOBACHATH NPUYMHBI MHOTOOOpa3us
BELIECTB.

HaGnronate neMoHcTpUpyeMbIe U
CaMOCTOSITEIILHO ITPOBOJUMBIE OIIBITHI.
OnuceIBaTh CBOKMCTBA U3yYaeMbIX
BELIECTB Ha OCHOBE HAOJII0/IEHUH 3a
UX [IPEBPAILECHUSIMH.

CocraBnaTth Ki1accu(pUKaLUOHHbIE
CXEMBl, CPaBHUTEJIbHbBIC U
o0oOatoniye TabyInLbl, OTIOPHbIE
KOHCIIEKTHI.

OTbOupaTh HHPOPMALIHIO U3 IPYTUX
MCTOYHUKOB JJIS IOATOTOBKHU KPAaTKUX
COOOIIEHUH.

["'0TOBUTH KOMITBIOTEPHBIE
IIpEe3EHTALMH 110 TEME

Paznen V. Xumus u xxu3ub (54)

. BemmectBa, BpeaHble A5 3I0pOBbs YeTIOBEKa M OKpy»katolei cpezsl. [lomumepsl. MunepanbHble y100peHUst
Ha BaIlIEM y4acTKe.

IIpakTuyeckas padora Ne 6. MunepanbHble y100peHus.

JlaGopaTopHble padoTsl. 1. Pacno3HaBanne MUHEpaIbHBIX y10OpeHui. 2. O3HaKoOMIIEHHE ¢ 00pa3aMu
MOJINMEPOB U U3yYEHUE UX CBOMCTB

[Tonsatre o xuMnyeckoi TexHoaoruu. [Ipon3BoIcTBO HEOPraHMYECKMX BELIECTB M OKpYXKaroias cpesa.
[Tonsitue o meramtypruu. [Ipon3BoACTBO U MPUMEHEHHUE YyTyHA U CTaJIH.

O6o006menue 3Hanmit mo teme 13.

Jemonctpanuu. 1. Konorpammel u quHamudeckoe nocooue «I[Ipon3BoacTBo cepHoii KUCTOTHIY. 2. Kosmekius

Hcnons30BaTh BHYTPU- U
MEXIPEIMETHBIE CBA3H.
Hcnonb3oBath NpruoOpeTEHHBIE
3HAHUA U YMEHHUA B IPAKTUYECKON
JIESTEIIbHOCTH U MTOBCEHEBHOM KU3HU
JUTSl DKOJIOTUYECKHU TPAMOTHOTO
MOBEICHUS B OKPYKAIOIIEH Cpee.
OneHuBaTh BIMSHUE XMMHUECKOTO
3arps3HEHUs OKpYXKarolel cpelibl Ha




MUHEPAJIOB ¥ TOPHBIX TOPO. 3. Craiiovl 0 xumuyeckol mexunonoeuu. 4. Monenu mpou3BOICTBA CEPHOMI
KHCJIOTBI.
JlaGopaTopublii onbIT. O3HaKoMIeHUe ¢ 00pA3YAMU ChIPbS OJIs1 NPOUZBOOCMBA CEPHOU KUCIOMbL, UYeYHA U

OpraHu3M YeJIOBEKa U JPYrue KUBbIC
OpraHHU3MBI.
OTtOupats HHPOPMALUIO U3 IPYTUX

cmanu VCTOYHUKOB I IOATOTOBKH KPATKHUX
COOOIICHHUI.
I'0TOBUTH KOMITBIOTEPHBIE
IIPE3EHTALMU 110 TEME
TEMATHYECKOE IINTAHUPOBAHME 8 kaacc
Tema KosmyectBo yacoB

Bsenenue 3

Pa3pnean 1. BemecTBa 1 XMMHYeCKHe SIBJICHHS € MIO3ULUH AaTOMHO-MOJIEKYJISIPHOI0 YYeHH S 41

1. XuMudeckue 3J1€MEHTHI M BEILIECTBA B CBETE aTOMHO-MOJIEKYJISIPHOTO YUEHHS 9

2. XuMU4ecKue peakluu. 3aKOHbl COXPaHEHHS] MacChl U SHEPTUU 6

3. MeToabl XUMHUH 2

4. BemiecTBa B OKpYy’Karolllel Hac MPUPOJE U TEXHUKE 6

5. IlonsTue o razax. Bo3nyx. Kucnopon. 7

I'openne

6. OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTUHEHUI 11

Paspnen I1. XuMu4yeckue 3/1eMEHTHI, BellleCTBA M XUMHYECKHE PeaKIMU B CBeTe JIEKTPOHH O TeOpuH 22

7. CTpoeHue aroMa 3

8. Ilepnonnuecknii 3akoH U [lepuonnueckas cucrema xumudeckux 3nemeHToB .M. MenneneeBa 3

9. CtpoeHue BeniecTa 4




Tema Kosm4ectBo yacoB
10. XumMuyeckue peakiiuu B CBETE AJIEKTPOHHOU TEOpUHU 4
11. Bonopoa — poxaarouiyii BOAY U SHEPTHIO 3
12. T'anmorensl 5
O6o0061eHue Kypca 2
Bcero: 68
TEMATHUYECKOE INIAHUPOBAHMUE 9 kaace
Tema Koym4ecTBo yacos
[ToBTOpEHNE HEKOTOPHIX BOMPOCOB Kypca HEOPTraHUYECKONW XMMUU 8 Kitacca 2
Paszpgea 1. Teopernyeckue 0CHOBbI XUMHHU 14
1. XuMudeckue peakiuy U 3aKOHOMEPHOCTH MX MPOTEKAHUS 3
2. PactBopsl. Teopust 2IeKTPOTUTHUECKON AUCCOIMAIIITHI 11
Paznean 1. DiieMeHTBI-HEMETAJILI U UX BaXKHel e coeTMHEeHUs 24
3. O0m1as xapakTepuCcTUKa HEMETAIIOB 3
4. IToarpynma KuciopoJa u €€ THIIMYHbIE TPEICTABUTENIN 7
5. lloarpynna a3zoTa v €€ TUIMYHBIE IPEICTABUTENIN 6
6. [Toxrpymma yriepoaa 8
Paszgea I11. MeTanbl 12
7. O01Me CBOIMCTBA METAJIIOB 4




Tema Kosm4ecTBo yacoB
8. MeTauibl TJIaBHBIX M TOOOYHBIX MTOATPYIII 8
Pazgea IV. O0mue cBeiennsi 00 OpraHnvYecKux coeIMHeHUuAX 9
9. Yrieromopo bl 5
10. Kucnmopoaconepxaiire OpraHu4ecKue COeTMHCHMS 2
11. buonornyecku BaKHbIE OPraHUYECKUE COSAMHEHUS (FKUPBI, YTIEBOIbI, OCIKH) 2
Paszngen V. Xumus u ;KH3Hb 7
12. YenoBek B MUpe BEILIECTB 3q
13. ITpou3BOACTBO HEOPTAHMYECKUX BEIICCTB U UX IPUMCHCHHE 24
Bcero: 66
YYEBHO-METO/IUYECKOE OBECITEUEHUE
Vueonuxu:

1. Xumus.8 knacc. H.E.Ky3nenona, 1.M.Turosa, H.H.I'apa, A.}O.)XKerun. - M.: Benrana-I'pa¢, 2018
2. Xumus.9 kiacc. H.E.Ky3nenosa, U.M.Turosa, H.H.I'apa, A.}O.)Kerun. - M.: Benrana-I'pad, 2018

Yuebno-wemoouueckue nocoous:
1.Metoauueckoe nocodue. 8 knacc.I'apa H.H., AxmetroB M.A. - M.: Benrtana-I'pad, 2019
2. Metoanueckoe nocoodwue. 9 kiacc.I'apa H.H., AxmetoB M. A. - M.: Benrtana-I'pad, 2018

Obpa3zosamenvHvle UHMEPHEM-PeCYPChL:
1. https://learningapps.org/

2. https://videouroki.net

3. https://foxford.ru

4, https://oge.sdamgia.ru/



https://learningapps.org/
https://videouroki.net/
https://foxford.ru/
https://oge.sdamgia.ru/

5. www.chem.msu.ru
6. https://interneturok.ru
7. www.xumuk.ru

Oyenounvie Mamepuanvl.
1. 3apaunuk no xumuu. 8 knacc. H.E.Ky3nenona, A.H.JIégkun. - M.: Benrana-I'pad.
2. 3amauynnk no xumud. 9 kiacc. H.E.Ky3nenosa, A.H.JIéBkun. - M.: Benrtana-I'pad.


http://www.chem.msu.ru/
https://interneturok.ru/
http://www.xumuk.ru/
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