MYHULIMIIAJIBHOE BIO/KETHOE OBILIEOBPASOBATEJILHOE VUPEX/IEHUE
HOBO-JIAKEJJEMOHOBCKA I CPEIHSS OBILIEOBPA3OBATEJILHAS LITIKOJIA
HEKJIMHOBCKOI'O PAMMOHA POCTOBCKOM OBJIACTHU

TOUKA \'POCTA

HEHTP OBPA30BAHUSA
ECTECTBEHHO - HAYYHOM
HAITPABJIEHHOCTH

YTBEP/XK/JIAIO:
Hupexrop MBOY Hoso-Jlakenemonosckass COILI
B.C. MakcuMeHko
[Tpukaz Ne OT 20 r

PABOYAA ITPOT'PAMMA

NOKYMEHT MOAMWCAH
ONEKTPOHHOWM NOANMUCHIO

I10 XUMHNH

VYpoBens o611ero odpazoBanusi(kiacc) - cpeanee oomee, 11 kmace
KonmaectBo yacos - 33
VYuutens — Kynemosa Anna HukonaeBHa

Pabouas mporpamma ydyeOHOro Kypca mo xumuu ans 11 kiacca paspaboTaHa Ha OCHOBE NMPUMEPHON MPOTrpaMMBbl CpelHEro (MOJIHOTO) OOIIero
oOpazoBanus mo xumuu (6a3oBbiii ypoBeHb) 2009 r. m aBTopckoi Ilporpammel kypca xumum g 8-11 kimaccoB  00mieoOpa3zoBaTeabHBIX
yupexaeHuit (6a3oBblil yposens) O. C. I'abpuensina 2009 r.



Jlannas mporpaMMa AaéT pacupezesieHne y4eOHBIX 4acoB MO paszzieiaM Kypca, MOCIEeIOBATEIbHOCTh M3YYCHHS TEM U Pa3JeNioB € Yy4ETOM
MEXIIPEIMETHBIX M MPEIMETHBIX CBSA3EH, JIOTUKM Y4eOHOTO IMpOILecca, BO3PACTHBIX OCOOCHHOCTEH ywamuxcs. B mporpamme ompenenéH mnepeyeHb
MPAKTUYECKUX 3aHATUN ¥ KOHTPOJIBHBIX paloT.

N3yuenue xumuu B 11 kitacce HampaBieHO Ha JOCTH)KEHUE CIEIYIOIINX LIETeH:

® 0CBOCHHE 3HAHMI O XMMMYECKOM COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, BAKHEHIINX XUMHYECKUX IOHATHUAX, 3aKOHAX
U TEOPHUSIX;
OBJIaJlecHHe YMEHUSIMHU [IPUMEHSITh [TOJIy4€HHbIE 3HAHUS ISl OOBSICHEHUSI pa3HOOOPa3HbIX XMMUUECKUX SIBJICHUH U CBOICTB BEILIECTB, OLIEHKU POJIH

XUMHH B PA3BUTUH COBPEMEHHBIX TEXHOJIOTMH U MOJYYEHUH HOBBIX MaTepHUaioB; PocToBckas obiaacts HekmiHOBCKuiT paiioH
MyHuLUNANbHOE OFOKETHOE 00111€00pa30BaTEIbHOE YUPEKICHUE

Hogo-JlakeneMoHOBCKast cpeaHsis 0011eo0pa3oBaTenbHas MIKoja

¢ pasBUTHEC TII03HABATCIBbHBIX MHTCPECOB W HHTCIUICKTYAJIIbHBIX CIIOCOOHOCTE B mponecce CaMOCTOATCIBLHOIO HpI/IO6peTeHI/ISI
XUMHWYECKUX 3HAHUH C UCIOIb30BaHHEM Pa3IMYHBIX UCTOYHUKOB HH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

¢ BOCIUTAHUE YOCKICHHOCTH B MO3UTUBHOW POJIM XHMHHU B KU3HU COBPEMEHHOTO 00IIecTBa, HEOOXOAMMOCTH XUMHYECKH TPAMOTHOTO
OTHOIIIEHHSI K CBOEMY 3JI0POBBIO M OKPYKAIOIIEH Cpeie;

® IpUMeHeHHe MOJTy4YeHHBIX 3HAHUN M YMeHHUil /U1 6€3011aCHOTO UCMOJIb30BAHMUS BEIIECTB U MAaTEpUAIOB B OBITY, CEIbCKOM XO34HCTBE
Y Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX 3a[a4 B MOBCEAHEBHON KU3HU, MPEIYIPEKICHUS IBJICHHUM, HAHOCSIIUX BPE]] 3J0POBBIO YETIOBEKA
U OKpYKaroleun cpene.
Yu4eOHO — BoCIUTATENbHBIMU 330a4U:

l.C(bOpMHpOBaTB 3HAHHE OCHOBHBIX MOHSATUM M 3aKOHOB XMMUH

2.BocnuTeIBaTh O6H_IC‘ICJ'IOB6‘ICCKYIO KYJIbTYPY, OCO3HAHHYIO HOTpe6HOCTB B TpyAEC, HOATOTOBUTH K OCOBHAHHOMY BBI60py HpO(bCCCI/II/I B
COOTBETCTBUH C JIMYHBIMH CIIOCOOHOCTSIMH

3. Vuursp Ha6J'IIOI[aTB, MMPUMCHSATD MTOJIYYCHHBIC 3HAHUA Ha IMIPAKTUKE

B kadectBe (bOpM HpOMeXCYTOHHOﬁ aTTeCTallu ydaliuxcd MHCIIOJB3YIOTCA TPaJUIHUOHHBIC JUAHOCTHYCCKUC W KOHTPOJIbHBIC pa60TH,
Pa3sHOYPOBHECBBIC TCCTHI, B TOM YHCJIC C UCIIOJIb30BAHUCM KOMIIBFOTCPHBIX TEXHOJIOTHiA.



B cootBerctBuM ¢ yueOHbIM tu1aHoM MBOY Hoso-JlakenemonoBckas COLL Ha usydyenune xumuu B 11 kiacce otBoaures 2 yaca B HEJEN0, 68
4acoB B roJl. Peanu3anus JaHHOW TpOTrpaMMBblI CIOCOOCTBYET HCIIOJIB30BAHUIO Pa3HOOOPa3HBIX (OPM OpraHHU3aIMK Y4eOHOTO MPOIecca, BHEAPCH HIO
COBPEMEHHBIX METOJIOB OOYUEHHSI U MEAarOTMUECKUX TEXHOJIOT HA.

[Iporpamma paccunrana Ha 33 yacoB B roj (1 gac B Henento). [Iporpammoit mperycMOTpEHO MPOBEICHUE:
- KOHTPOJIBHBIX padoT 2 yaca

- IPAKTUYECKHUX paboT 2 9acoB

OcHoBHOH (popmoOil opraHmzammu y4eOHOTO TIpoliecca SIBJSETCS KIACCHO-ypOYHas cucTteMa. B kauecTBe MOMOTHHUTENBHBIX (OPM OpraHU3alnd
00pa3oBaTeNIbHOTO TPOIECCa HCIOIB3YETCS CHUCTeMa KOHCYJIbTAIIMOHHOW TMOJJICPKKH, HWHAWBUAYATBHBIX 3aHSATHH, CAaMOCTOSATENIbHas paboTta
ydamuxcs ¢ UCIIOJIb30BaHNEM COBPEMEHHBIX I/IHCbOpMaI_[I/IOHHI)IX TEXHOJIOTUH. OpraHmaumI COIMPOBOXJICHUA yUalllUXCA HAIIpaBJICHA HaA:

- CO3JIaHUE ONTUMANIbHBIX YCIOBUM 00ydeHHUs;

-MCKJIIOUYEHUE ICUXOTPaBMUPYIOLIUX (DAKTOPOB;

- COXpaHEeHHEe NCUX0COMATHUYECKOTO COCTOSTHUS 3J0POBbSI YUaIINXCS;
- pa3BUTHE MOJIOKUTEIHHOW MOTUBALIMU K OCBOCHHUIO IPOTPAMMBI;

- Pa3BUTHC UHAUBUAYAJIbHOCTH U OJAPCHHOCTHU KaXXJ10I0 pe6eH1<a.

PaGouas mporpamma npeaycMaTpuBaeT GOPMUPOBAHUE Y YUAIIUXCS OOIIEy4YeOHBIX YMEHHI M HABBIKOB, YHUBEPCAIBHBIX YUeOHBIX ACUCTBUI U
KITFOYEBBIX KOMIIETEHIMI: YMEHUE CaMOCTOSITEIbHO M MOTHBHPOBAaHHO OpPraHM30BBIBATH CBOIO IMO3HABATEIBHYIO NESATENBHOCTh; MCIOJb30BaHUE
AJIEMEHTOB MPUYUHHO-CIEACTBEHHOTO U CTPYKTYPHO-(PYHKIMOHAIBHOTO aHaIH3a; ONMpeAeNieHue CYIIHOCTHBIX XapaKTePUCTUK M3y4aeMOTo OOBEKTa;
YMEHHE pa3BepHYTO 0OOCHOBHIBATH CYXACHHUS, 1aBaTh OTPECNICHNUs, TPUBOIUTH J0Ka3aTeIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B
OKPYXaIOIIEM MHpE.

B sTom HaIlpaBJICHUU TPUOPUTCTAMU ABJIAIOTCA: UCIIOJIB30BAHUC IS TTO3HAHUWS OKPYXKAKOIICTO MUPA PA3JIMYHBIX MCTOIOB (Ha6J'IIOIlCHI/I$I, HU3MCPCHU A,
OIIBITHI, 3KCHCpI/IMCHT); MMPOBCACHUC TIPAKTUUYCCKUX U J]a60paT0pHLIX pa60T, HCCJIOKHBIX OSKCICPHUMCHTOB U OIMCAHHUC UX PC3YJIIbTATOB;



HCIIOJIb30BAHUC IJId PCHICHUS MO3HABATCIIbHBIX 3a4a4 Pa3JIMYHbIX NCTOYHUKOB I/IH(i)OpMaL[I/II/I; CO6JIIOZ[CHI/IC HOPM U MIpaBUJI IOBCACHUSA B XUMHUUYCCKUX
71a00paTopHsiX, B OKPYKAIOIIEH cpejie, a TAKXKe MPaBHJI 30POBOTro 00pa3a KU3HH.

Pesynbrarel uzyuenus kypca «Xumud. 11 kinacce» npuseneHsl B paszene «TpeOoBaHUS K YPOBHIO MOJATOTOBKU BBITYCKHHUKOBY». TpeOoBaHUs
HaIlpaBJICHbI HA PEAJM3alUI0 CUCTEMHO-IEATEIbHOCTHOIO, ¥ JINYHOCTHO OPUEHTHPOBAHHOIO IIOJXO0JI0B; OCBOCHUE YYAIllMMHUCS UHTEIUIEKTYaJbHOU U
MIPaKTUYECKON JESTEIbHOCTH; OBJIa/ICHUE 3HAHUSAMU M YMEHHUSIMHU, BOCTPEOOBAaHHBIMU B ITOBCEIHEBHON >KM3HH, IO3BOJISIIOIIMMHY OPUEHTUPOBATHCS B

OKPY’KaIOILIEM MHUPE, 3HAUUMBIMHU U1 COXPAaHEHUs OKPYXKAIOIIEeH cpeibl 1 COOCTBEHHOT'O 3/I0POBbSI.

Oo6yuenue Benércs no yueoHuky O.C.I'abpuensn «Xumusg 11 kimaccey, KOTOPBIM COCTABIISIET €AMHYIO JIMHUIO YU€OHUKOB, COOTBETCTBYET
(benepaabHOMY KOMIIOHEHTY TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaH1apTa 0a30BOT0 YPOBHS M peaiu3yeT aBTOPCKYIO IPOTpaMMy
O.C.l'abpuensina.

OcHOBHOE coJiep>KaHue aBTOPCKOM MOJTHOCTBIO HAILIJIO OTpaKeHHE B JTaHHOW pabouell mporpamme.

TpeGoBaHus K yPOBHIO OJATOTOBKHU BBINNYCKHUKOB OCHOBHO 00111€00pa30BaTeIbHON HIKOJIbI

B pe3yabTaTe udyueHusi XMMHHU YUE€HHK J10JI5KeH 3HATD:

* gavICHeluue Xumuyeckue NOHAmuA: BE€IICCTBO, XUMHYESCKUM SJICMEHT, MOJICKYJIa, OTHOCUTCIIBHBIC aTOMHAas U MOJICKYJIApHas MacCChl, NOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKas CBA3b, SJICKTPOOTPUILATCIIBHOCTD, BAJICHTHOCTD, CTCIICHDb OKHWCJICHUA, MOJIb, MOJISIpHas Macca, MOJ'I?IpHBIfI 06’E>CM,
BCIICCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHMSA, paCTBOPBI, SJICKTPOJIUT U HESJICKTPOJIUT, JICKTPOIUTHUYCCKAsA AUCCOIUAHA, OKUCIUTEIIb U
BOCCTAaHOBHUTCIIb, OKHUCJICHHUC U BOCCTAHOBJICHHC, TEIJIOBOM 3(1)(1)6KT pC€aKuuu, CKOpOCTb XUMHUYECKOH PCaKluu, KaTajinui3, XUMHYCCKOC PAaBHOBCCHUC,
er'IepOI[HHﬁ CKCIJICT, q)YHKI_II/IOHaJ'ILHaH rpyiia, U30Mepus, roMOJIOTUA;

® OCHOG6HblIE 3AKOHBL Xumuu: COXpaHCHUA MACChbl BCIICCTB, IIOCTOAHCTBA COCTAaBA, Hepnozu/mecxm“l 3aKOH;
*OCHOG6HblE meopuu xumuu: XHUMHUYECKOU CBs3H, BHCKTPOHHTquCKOﬁ Aaucconunanuu, CTpOCHUA OPTaHUYCCKUX CO@,HI/IHGHI/Iﬁ;

*easicHeliuiue eeuiecmea u mamepuajibl: OCHOBHBIC MCTAJIJIBI U CIIABBI; CEpHAA, COJIsIHAA, A30THAA U YKCYCHAA KHUCJIOTHI; IICJIOYU, aAMMHUAK,
MHUHCPAJIbHBIC y,H06peHI/I}I, MCTaH, 5THJICH, alICTUJICH, 66H3OJI, 9TAHOJI, JXUPbI, MblJIa, TJIFOKO34, CaXapo3a, KpaxmaJl, KJIIC€TUaTKa, 6CJ'IKI/I, HCKYCCTBCHHBIC
W CUHTCTHYCCKHUC BOJIOKHA, KAYIYKHU, INIACTMACCHI;



YMmerh:
*HA3bl6AMb N3YUYCHHBIE BEIIECTBA M0 «TPUBUAIILHONY WM MEXIYHAPOIHOW HOMEHKIIATYPE;

sonpeoeisimb: BaJCHTHOCTb U CTEIIEHb OKUCIIEHUSI XUMUYECKHUX AIEMEHTOB, TUIT XUMUYECKOM CBSI3U B COCIMHEHUAX, 3apsi] HOHA, XapaKTeP CPEIbl B
BOJHBIX paCTBOPAX HCOPraHM4YCCKUX COGHHHGHHﬁ, OKHCIIUTCIIb U BOCCTAHOBUTCJIb, IPUHAMJIC)KHOCTE BECIICCTB K pa3HbIM KJIACCOM OPraHMYCCKHUX
COCAUHCHUM;

sxapakmepu30eams: 3JIEMEHTHI MAJIbIX IEPUOAOB IO UX MojoxeHuto B [lepuoanueckoii cucreme J[.M.Menneneesa; o0mmune XuMuiecKkue cBocTBa
METaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB OPTaHUYECKUX U HEOPTaHWYECKUX COCTMHECHU;

*00BACHAMb: 3aBUCUMOCTD CBOICTB BELLIECTB OT UX COCTAaBa U CTPOEHUS; IPUPOTy XMMHUECKOH CBS3U (MOHHOM, KOBAJIEHTHOM, METAJUTMUECKOI),
3aBUCHUMOCTHU CKOPOCTH PEAKIUH U MOJIOKEHUSI XUMHUUECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB;

*@bINOJIHAMb XUMUYUECKUIL IKcnepumerm 110 paCliO3HABAHUIO HCOPraHNYCCKUX U OPraHUYCCKUX BECIICCTB;

*NPO6OOUN L CAMOCTOSITEBHBIA MOUCK XUMUYECKON MH(OPMALIMU C UCITIOJIB30BAHUEM PAa3IMUHBIX HICTOYHUKOB (HAyYHO - MOMYJSPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VIHTepHeTa); UCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH ISl 00pabOTKH U Nepeaady XMMUYECKON
WH(pOpMAIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbIX (popMax;

HCIIO0JIb30BAaTDb IIpl/[OﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTﬂ‘leCKOﬁ HCATECJIbHOCTH H HOBCCIIHEBHOﬁ KHU3HHU:

* OJIsd 00BACHEHUS XUMHUUYECKUX HBHGHHﬁ, IpOUCXOAAIIMX B ITPUPOIC, 6BITy H Ha ITPOU3BOACTBC,

® OIpCACICHUA ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIOBHUAX U OLICHKU UX HOCJ'IC,Z[CTBPIIZ;

¢ OKOJIOI'MYECKH I'PaMOTHOI'O IIOBCACHUA B Opr>1<anme171 cpeac;

¢ OLCHKH! BJIMAHUA XUMHWYCCKOT'O 3aI'PA3HCHUS oxpyxcaxomeﬁ CpCAbl H OPraHU3M YCJIOBCKA U JAPYTIUC KUBBIC OPTaHU3MBbI;
* 0€3011aCHOTO O6paIHCHI/IH C 'OPHOYHMMHU U TOKCUYHBIMU BCUICCTBAMU, Ha60paTOpHLIM O60py,Z[OBaHI/ICM;

¢ IPUT'OTOBJICHUA PAaCTBOPOB 3aJaHHOH KOHIOCHTpAUH B 6I>ITy 1 Ha TPpOU3BOACTBCE,

° KpHTquCKOﬁ OLCHKHU NOCTOBCPHOCTU XHUMHYECKOMN I/IH(I)OpMaI_[I/II/I, HOCTyTIaIOIJ_Ieﬁ U3 pa3JINIHbIX HCTOYHHUKOB.

Conepxanue

Tema 1.Ctpoenue Bemectna (31 u)



OcCHOBHBIE CBEACHHUS O CTPOCHHM aToMa. SApo: MPOTOHBI U HEHUTPOHBL. M30TONBI. DIEKTPOHBL. DJIEKTPOHHAS 000J0YKa. DHEPreTHYECKHI YPOBEHb.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO M 5-T0 MeproI0B nepuoandeckoii cuctems J1. M. MenneneeBa (mmepexoIHbIX
aneMeHTOB). [ToHsTHE 00 OpOUTANISX. S- HP-OpOUTATH. DIIEKTPOHHBIE KOHPHUTYPAIIUH AaTOMOB XUMHUYECKUX AIIEMEHTOB.

[lepuoauueckuii 3axon /1. V1. Menneneena B cBeTe yueHus o crpoenun atoma. Otkpoitue . Y. MenaeneeBbIM EpUOIMYECKOT0 3aKOHA.
[lepuonnyeckas cucrema xumudeckux aiemeHToB JI. 1. MenaeneeBa — rpadudeckoe 0ToOpaxeHne NepUOINIEcKOro 3aKoHa. DU3NYECKUN CMBICT
MIOPSAAKOBOTO HOMEPA 3JIEMEHTa, HOMEpa IIEpUoia U HoMepa Irpymibl. BaneHTHbIe 351eKTpoHBL. [IpryrHbBl H3MEHEHUsT CBOWCTB 3JIEMEHTOB B IIEPHO 1aX U
rpymnmnax (riaaBHbIX HOATPYIIAXx).

[TonoxxeHne BOIOpoaa B IEPUOJUIECKON CUCTEME.

3HavYeHHE TMEPUOJIUYECKOTO 3aKOHA M TEPUOJUYECKOW CUCTEMBI XuMHueckux sieMeHtoB JI. M. MenpaeneeBa /yist pa3BUTHS HayKd W TOHUMAaHUSA
XUMUYECKON KapTUHBI MUDA.

Nonnas xumnueckas cBs3b. Katnonsl u annonsl. Knaccugukanus nonos. MonHble Kpuctamuinyeckue pemeTkd. CBONWCTBA BELIECTB C 3TUM TUIIOM
KPUCTAJUIMYECKUX PELIETOK.

KoBaneHTtHass xumuyeckas CBsI3b. OJIEKTPOOTpULATENBHOCTh. l[lossipHas w HemoJsisipHas KoBajeHTHbIE CBs3U. Jlumonsb. IlosgpHOCTH CBSI3M M
MOJISIPHOCTh  MOJIEKY/Ibl. OOMEHHBIH U JTOHOPHO-aKLENTOPHBIM MeXaHHU3Mbl OOpa3oBaHHUs KOBAJIEHTHOH CBsi3U. MoJleKynsapHble U aTOMHBIE
KpUcTaJIMueckue pemietku. CBoicTBa BEIIECTB € ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Mertannuueckas Xumudeckass cBsi3b. OCOOEHHOCTH CTPOEHMsSI aTOMOB MeTajioB. MeTauindeckass XUMHUYecKas CBSI3b UM MeTaJUIMueckas Kpuc-
Tajuinyeckas peuierka. CBOMCTBa BEIIECTB C 3TUM THIIOM CBS3H.

BonoponHas xumudeckasi cBsi3b. MeXMOJEKyIsIpHAas U BHYTPUMOJIEKYJISIPHAs. BOJOPOJHAs CBSI3b. 3HAYEHUE BOJOPOAHOW CBSI3U JUIsl OpraHU3ALMH
CTPYKTYp OHOIIOJIMMEPOB.

[Tonumepsl. [lnacTMacchl: TEPMOIUIACTHI U PEAKTOIUIACTBI, X MPEACTABUTENHN U pUMeHeHue. BojokHa: mpupoaHbie (pacTUTEIbHBIE U )KMBOTHBIE) U
XUMHYECKHE (MCKYCCTBEHHBIE U CHHTETUUECKHE), UX MPECTABUTENN U IPUMEHEHHE.

I"a3000pa3zHoe cocTostHUE BemecTBa. Tpu arperaTHbIX COCTOSTHUS BObI. OCOOCHHOCTH CTPOCHHMS Ta30B. MOJISIpHBINA 00hEM ra3000pa3HbIX BEIICCTR.
[TpuMepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3AYX, MPUPOAHBIN ra3. 3arps3sHeHue aTMocdepbl (KUCIOTHBIE JOXKIU, TApHUKOBBIN 3P dekT) n 6oprda
C HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPOI, KUCIOPO, YIIEKUCIbIH ra3, aMMuak, atTuiieH. MIx noixydenue, coOupanue U pacro3HaBaHue.
XKunkoe cocrosnue BeuiectBa. Bona. [lotpebienue Boabl B ObITY M Ha IPOU3BOJICTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUSI.

MunepasnbHbie BOJbI, UX UCIIOJIb30BAHUE B CTOJIOBBIX U JICUECOHBIX HENSIX.

Kunkue KpucCTaJlIbl U UX TPUMEHEHUE.

TBepnoe coctosiHue BemiecTBa. AMOp(dHbBIE TBEpAbIE BEIIECTBA B MPHUPOJE W B JKU3HM YEJIOBEKa, UX 3HAUCHUE M MpHMeHeHue. Kpucraminueckoe
CTPOEHHE BEIIECTBA.

Hucnepcubie cucteMsl. [lonatue o aucnepcHbIx cuctemax. JlucmepcHas (aza u aucrepcroHHas cpena. Knaccudukaius IUCHEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHoOro COCTOSIHUS AUCIIEPCHOM Cpeibl M JUCTIEPCUOHHOM (ha3bl.

I'pyboaucriepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKOAUCTIEPCHBIE CUCTEMBI: T€IIU U 30JIH1.

Cocras BemecTBa u cmeceil. BelecTa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.

[TonsitTne «monsk» i ee pPasHOBUIHOCTU: MaccoBas (JI0JI1 SJIEMEHTOB B COCIMHEHMHM, J10JI1 KOMIIOHEHTAa B CMECH — JO0JI1 HpUMeEcel, a0
PacTBOPEHHOTO BEIIECTBA B pacTBOpe) U 00beMHast. J{0J1s BBIX0O1a MPOIYKTa peakiMi OT TEOPETUYECKH BO3ZMOXKHOTO.



Hdemoncrpanun. Paznuunabie GopMbl meproaudeckoi cucTeMbl XuMudeckux siaemeHToB J[. M. MenneneeBa.Mojienb KpUCTAIUYECKONW PEHIECTKU
xyopuga HaTpus. OOpasnbl MUHEPAIOB ¢ MOHHON KPUCTAJUTMYECKON PEIIeTKOW: KalblUTa, ranuta. MoJenn KPHUCTAUIMYECKUX PEIIETOK «CYyXOTO
Tpaa» (WU uona), anmasa, rpaduta (wim kBapia). Moaens monekynsl JJTHK. O6pasisr mnactmace (henosiohopManbaeruaHble, MOINypeTaH, MOIHITH -
JIeH, TIOJIMIIPOTIUIICH, MTOJIMBHHIIIXIIOPU) M U3aeus U3 HuX. OOpa3ibl BOJIOKOH (IIEPCTh, MICIK, alleTaTHOE BOJOKHO, KalpOH, JIABCaH, HEUJIOH) U H3-
nenmust U3 HUX. OOpas3lbl HEOPraHWYECKUX MOJMMEPOB (cepa IutacTHyYecKas, KBapll, OKCHUJl aJIOMHHHS, NPHUPOIHBIC aTOMOCHUIUKATHI). Mojenb
MOJISIpHOTO 00BbeMa ra3oB. Tpu arperaTHeIX COCTOSIHUS BoJbI. OOpa3ibl HAKUIU B YaliHUKE W TPyOax MEHTPAIBHOTO OTOIUICHUS. JKECTKOCTh BOABI U
crocoObl ee ycrpaneHus. [Ipubopsl Ha KUIKKUX KpucTamiax. OOpasnbl pa3IuIHBIX TUCTICPCHBIX CHCTEM: dMYJIbCHM, CYCIICH3HM, adpO30JIeH, Tenei u
3osiet. Koarymsmus. Cunepesuc. ddpdext Tunngans.

JladopaTopuble onbIThl. 1. Onpenenenne THMa KPUCTALIMYECKONW PEHIETKH BEIIECTBA M OMUCAHUE €r0 CBOMCTB. 2. O3HaKOMJICHHE C KOJUICKIHEH
MOJIMMEPOB: TIJIACTMACC M BOJIOKOH W u3eius u3 HuX. 3. VcmblTaHue BOJBI Ha JKECTKOCTh. YCTPAaHEHHME >KECTKOCTH BOAbL. 4. O3HAKOMIIEHHE C
MHUHEPAJIbHBIMHU BOJJAMHU. 5. O3HaKOMIJIEHHE C JUCTICPCHBIMH CUCTCMAaMU.

IpakTuyeckasi padora Ne 1. [Tlonmydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 2. Xumuueckue peakuuu (15 1)

Peakmuu, wmaymmme 0e3 W3MEHEHMsI COCTaBa BEMISCTB. AJUTOTPONHS W QJIOTPOTHBIC BHJIOW3MEHEHHS. [IpHUMHBI auIOTPONIUM HAa TpPUMEpE
Mo upuKanui kuciopoaa, yriaepoaa u pochopa. O30H, ero 6mosoruyeckas poJb.

H3omepsl 1 nzomepusi.

Peakuuu, naymue ¢ U3MEHEHHEM COCTaBa BEIECTB. Peakiuu coequHEHUs, pa3ioKeHus, 3aMelleHnss 1 0OMeHa B HEOPraHWYeCKOM U OpraHUYecKoi
xuMun. Peakuum 5K30- M sHAOTepMUUYecKHe. TeruioBor 3PheKT XMMHUYECKON peakiuu U TEPMOXHUMHUYECKHE ypaBHEHHs. Peakiuu ropeHus, Kak
YACTHBIN CIIy4ail SK30TEPMUUYECKUX PEAKIUA.

Ckopocth xumuueckoil peakiuu. CKOpPOCTh XMMHUYECKON peakiuu. 3aBUCHMOCTb CKOPOCTH XMMHMYECKON peakIiuu OT MPHPOJAbl Pearupyrouiux
BEIIECTB, KOHIIEHTPALUU, TEMIIEPaTyphl,

IJIOLIAIM TIOBEPXHOCTH COMPUKOCHOBEHMS U KaTanuzatopa. Peakuuu romo- u rereporenssie. [lonstie o karanuse u karanuzatopax. @epMeHTH Kak
OMOJIOTMYECKHE KaTaIu3aTOPbl, 0COOCHHOCTH X (DYHKIIMOHUPOBAHHUS.

O6patumocTh XUMHYECKHX peakiuii. HeoOpatumeie u oOpaTumbie xumuueckue peakuuud. COCTOSIHHE XMMHYECKOTO PaBHOBECHS il 0OpaTHMBIX
XUMHUYECKUX peakuuid. CrocoObl CMENIeHHs] XUMHYECKOTO paBHOBECHSI Ha MpUMepe CUHTe3a amMmuaka. [IoHsaTHe 00 OCHOBHBIX HAyYHBIX MPUHIUIAX
MIPOM3BOJICTBA HA MMPUMEPE CUHTE3a aMMHUAaKa WJIA CEPHON KUCIIOTHI.

Ponp Boawl B xummueckod peakuuu. MctuHHble pacTBOphl. PacTBopuMOCTh M KiaccuUKalus BEHIECTB MO ATOMY MPH3HAKY: PacTBOPHUMEIE,
MajopacTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPONUTHl U HEDJEKTPOJIUTHI. DIEKTPOIUTHYECKass aucconuanusa. KuciaoTel, OCHOBaHHUS U COJIM C TOYKH 3PEHUS TEOPHUH AJIEKTPOIUTUUYECKOMN
JMICCOLIMAITUY.

XUMUYECKHE CBOWCTBA BOJBI: B3aWMOJICHCTBUE C METANIaMU, OCHOBHBIMU M KHUCIOTHBIMU OKCHJIAMH, Pa3i0oKeHHe U 00pa30BaHHE KPUCTAIIOTHApA-
TOB. Peaknuu rupatanuy B OpraHuyecKon XUMUU.

I'anponus opraHMuecKUX U HeOpraHUYEeCKuX coequHeHnil. Heobpatumblit ruapomamn3. OOpaTUMBINA THIPOIH3 COMEH.

I'maponu3 opraHnyecKUX COEAMHEHUN U €ro MPakTUYeCKOe 3HAaUeHHE IS MOTYYeHUS THAPOIU3HOTO COUPTa U Mblia. buojornyeckas poJib rupoJin3a
B IJIJACTHYECKOM M SHEPreTUIeCKOM 0OMEHE BEIIECTB M SHEPTUU B KIIETKE.



OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peaknuu. CreneHp okucieHus. OrnpenerneHue CTEneHH OKucieHus no (opmyne coeaunenus. [lonstue 06
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIX peakusaX. OKUCIEHNE U BOCCTAHOBIEHUE, OKUCIUTEIb U BOCCTAHOBUTEb.

OneKTpoan3. DIEKTPOIU3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN IpOLIECC. DJIEKTPOJIU3 pacIulaBOB U PAacTBOPOB Ha IMPUMEpPE XJIOPHUJA HATPHUS.
[IpakTueckoe NpUMEHEHUE AIEKTPOJIN3a. DIEKTPOIUTUUECKOE MOITYUEHNUE ATFOMUHHUS.

Hemouncrpanuun. [Ipespamenue kpacaoro gochopa B 6enbrii. Mojenu Mosiekyll OyraHa U M300yTaHa. 3aBUCIMOCTh CKOPOCTH PEAKIIUU OT MPUPOIBI
BCIICCTB Ha IIPHUMEPC B33,HMOI[€I>'ICTBPI$I PacCTBOPOB PA3JIMYHBIX KHCIIOT OI{I/IHaKOBOf/'I KOHOCHTpauUuu C OIAWMHAKOBBIMU TI'paHyjlaMKW IHHKa H
B3aMMOJICICTBUS OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHusi, IMHKa, jKejie3a) C COJIIHOM KHUCJIOTOW. B3auMoneiicTBHE pacTBOPOB CEpHOM
KHCJIOTBI C PACTBOPAMH THOCYJIb(aTa HaTPUs PA3IMIHON KOHIIEHTPAIIMH U TeMIIepaTypbl. MoJens Kumsimero cios. Pa3noxenne nmepokcuaa BoIopoia
¢ TIOMOIIIBI0 KaTanmu3aropa (okcuma mapranna (IV)) u karamassl ceIporo msca U cbiporo kaproders. [Ipumepbl HEOOpAaTHMBIX peaKIMid, UAYIIAX C
o0pa3zoBaHMEM OcajKa, ra3a Wiu BOoJbl. B3aumopeiicTBue nutus u Hatpus ¢ Bojoiu. [lomyuenne oxcuma gocdopa (V) u pacTBOpeHHE €ro B BOJIE;
WCTIBITAaHHUE TIOTYYEHHOTO pacTBOpa JIakmycoM. OOpa3iel KpUCTALIOTHAPATOB. VICTIBITAaHHE pAaCTBOPOB JIEKTPOIUTOB M HEIJIEKTPOJIUTOB HA MPEIMET
JMCCOTMANNH. 3aBUCMOCTh CTETICHH JIEKTPOJMTHUECKOW TUCCOIUAIINY YKCYCHOW KHCIIOTHI OT pa30aBiieHus: pactBopa. [ maponu3 kapOuma KaabIwsl.
I'unponus kapOOHATOB IIETOYHBIX METAJUIOB U HUTpaToB IuHKa WK cBuHIA (11). [Tonyuenue mpuia. [IpocTeiiiine oKuCIUTENTFHO-BOCCTAHOBUTEIHHbBIE
peaKIyy: B3aUMOJICHCTBHE IIMHKA C COJITHOM KHCIIOTOM U KeJe3a ¢ pacTBopoM cynbdara meau (11). Mozaens snektponuzepa. Moaenb 37eKTpOTU3HON
BaHHBI JJIA TTIOJIYYCHHA aJIFOMHUHUA.

JlabopaTopHble onbITHI. 6. Peakiius 3aMerieHus Meau xKeae30M B pacTBOpPE MEAHOTO Kymopoca. 7. Peakmuu, uaymue ¢ oopa3oBaHHEM Ocajka, ra3a u
Bosbl. 8. [lomydeHwe Kucimopoja pasioKEHHEM TMEpOKCHIAa BOAOpOJa ¢ MoMolnbio okcuma Mapranma (IV) m karamasel ceiporo kaprodens. 9.
[Tonydenune Bo10poaa B3aMMOJAEHCTBUEM KUCIOTHI ¢ TMHKOM. 10. Paznuunble ciydan ruiposusa CoJICH.

Tema 3.BemecTBa M ux cBoiicTa (16 u)

Hemeramnel. CpaBHUTENbHAs XapaKTEPUCTHKA TaJOr€HOB KaK HauOoJjee THUMWYHBIX IpelIcTaBuTeNeidl HemeTaiioB. OKHCIHUTENBHBIE CBOWCTBA
HEMETAJUIOB  (B3aMMOJEHCTBHE C MeTaJulaMH ¥ BOJOPOAOM). BoccTaHOBHTENnbHBIE CBOHCTBA HEMETAUIOB (B3aMMOJEHCTBHE C  Oosee
ANIEKTPOOTPUIIATEIFHBIMA HEMETANIAMH M CJIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMI ). MeTambl. B3aumoaeiicTBre METauioB ¢ HeMeTaJulaMH (XJIOpOM,
cepoil W KuciopoaoM). B3anmozelicTBre MIETOYHBIX U MIEIOYHO3EMEIbHBIX METAUIOB C BOAOH. DIEKTPOXUMHUECKUN Psil HANPSDKEHUH METaJIOB.
BzanmopeiicTBre METAIIOB C PACTBOPAMH KHUCIIOT U COJIel. AlMIOMUHOTEpMHUS. B3anmMoeiicTBrue HATpHs € 3TAHOJIOM U (DEHOJIOM.

Koppo3sust metaimnos. [ToHsTHe 0 XUMUYECKOH U ANIEKTPOXUMHUYECKOH KOppo3uu MeTaiuioB. CriocoObl 3alUTh METAIJIOB OT KOPPO3HUH.

Kucnotsl Heopranudeckue u opranumueckue. Kmaccugpukanus KUcaoT. XUMHUUECKHE CBOWCTBA KUCIOT: B3aUMOJCHCTBHE C METaNIaMH, OKCHAAMH
METaJUIOB, TMAPOKCUAAMU METaUIOB, COJSIMM, crupTaMu (peakuus stepudukanum). OcoOble CBONHCTBA a30THOM M KOHLEHTPUPOBAHHOM CEpHOIL
KUCIIOTHL.

OcHoBaHMs HeopraHndeckue u opranudeckue. OCHOBaHUS, X KiIaccUpHUKanMsg. XUMUUECKHUE CBOMCTBA OCHOBAHMA: B3aMMOIEHCTBUE C KHCIOTaMH,
KHUCJIOTHBIMHU OKCHIaMU U cOJIsIMU. PaznoxkeHne HepacTBOPUMBIX OCHOBAHUIA.

Counn. Knaccudukanus coneil: cpenHue, KUCIble U OCHOBHbIE. XUMHUECKUE CBOMCTBA COJICH: B3aMMOJeCTBHE C KMCIOTaMH, IIeJI0YaMH, MeTaJllaMu U
consmu. [lpencraBurenu cosiei W MX 3HaueHUe. XJIOpUA HATpusl, KapOoHAT Kaiblys, (ocdar KanpLus (CpefHue coyn); TUAPOKapOOHATHl HATPUS U
aMMOHUS (KHUCJIbIE COJN); TuApokcokapOoHaT Meau (1) — Manaxut (OCHOBHAs COJIb).

KauecTBeHHBIE peakluu Ha XJIOPUJ-, Cylb(daT-, U KapOOHAT-aHHOHBI, KATHOH aMMOHHS, KaTnoHsI xxene3a (1) u (111).



I'eneTnyeckas CBsA3b MEXKIY KiIacCaMu HEOPraHMYECKUX M OPraHUYECKUX COCIMHEHMU. IIOHATHE O TE€HETMYECKOM CBA3M M I€HETUYECKHUX psAlax.
I'enetnueckuii psa Metayia. ['enernyeckuii psix HemeTauia. OCOOEHHOCTH TE€HETHUECKOTO Psijia B OPraHMYeCKOW XUMUH.

Jemoncrpanuu. Komeknus o0pa3noB MetamioB. B3anMoneiicTBie HaTpusi U CypbMBI C XJIOPOM, XKelle3a C cepoil. | opeHre MarHusi 1 alfOMUHUS B
KHCIIoposie. B3ammozaelcTBue IIENIOYHO3EMENBHBIX METAUIOB C BOJOW. B3amMoneicTBhe HaTpus € OTAHOJIOM, LMHKA C YKCYCHOM KHMCIIOTOM.
AmomuHoTepMus. B3anmoaeicTBre MeiM ¢ KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTOM. Pe3ynbTaThl KOPPO3UK METANJIOB B 3aBUCUMOCTH OT YCIOBHUH €€
nportekanus. Komekiwst o0pa3iioB HemeTawioB. B3anMoaelcTBie XJIOPHOM BOJBI C pacTBOpPOM Opomuia (noxupaa) kamust. Kosmekius mpupoaHbIX
OpraHuvecKux KHcioT. Paz0aBiieHHe KOHIICHTPHPOBAHHOW CEPHOM KHCIOTHL. B3anMoneiicTBHe KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTBHI C Caxapom,
LEJUTI010301 1 Meabto. OOpasipl MPUPOIHBIX MUHEPAJIOB, COJIEPKAINX XJIOPUL HATpus, KapOoHAT Kaiublus, ¢pocdar Kaiablus U TUAPOKCOKapOOHAT
meau (I1). OOpasupl NHUIIEBBIX TPOAYKTOB, COAEPIKAIIUX T'MAPOKapOOHATHI HATPUS U aMMOHHS, UX CIOCOOHOCTh K Pa3jIokKEHHMIO NPH HarpeBaHUU.
lNamenue coapl ykcycom. KauecTBeHHbIE peakiiui HA KATHOHBI U aHHOHBI.

JladopaTopHble onbIThl. 11. McribiTanue pacTBOPOB KUCIIOT, OCHOBAHHH M COJiel MHANKaTopamu. 12. BzauMoaeiicTBre CONITHON KUCIIOTHI M pacTBOpa
YKCYCHOW KHCIIOTHI ¢ MeTayutlamMu. 13. B3aumozelcTBre COJSTHOW KHCIOTHI M PAacTBOpa YKCYCHOW KHCIIOTHI € OCHOBaHWMsAMH. 14. BzammoneiictBue
COJISTHOM KMCIJIOTBI M PacTBOPA YKCYCHOM KHUCIOTHI ¢ coismu. 15.IlomydeHne m cBOWCTBA HEPACTBOPUMBIX OCHOBaHWH. 16. I'maponus xiopuaoB u
alleTaToB IMIEJIOYHBIX MeTaiioB. 17. O3HaKOMJIEHHE C KOJUIEKIMSIMH: a) METaioB; 0) HEMETaJUIOB; B) KHCJOT; I') OCHOBAaHWM; J) MHHEpAJIOB U
OMOJIOTHYECKUX MaTepUANIOB, COJIEPKALIUX HEKOTOPBIE COJIH.

IIpakTHyeckasi padora Ne 2. Penenne sKCiepuMEHTAIBHBIX 33/1a4 Ha HACHTU(PUKAIIUIO OPTraHUYECKUX M HEOPTraHUIECKUX COCTMHECHU.
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[Tpu opopmnernn paboyeit mporpamMMbl ObIIIH HCIOIB30BAHBI CIIEAYIOIINE YCIOBHBIE 0003HAUYCHUS:
[Tpu knaccupuKay TUIOB YPOKOB:

-YpOK U3y4eHus1 HOBOro Mmarepuana — Y MHM;

-yYpOK NpuMeHeHUs 3HaHuil u ymeHnuit — YII3V;

-ypok 0600mienus u nosropenus - YOIT
-KOMOMHHPOBaHHBIHN ypok — KV;

-YpOK-TIpakTUKyM - YII;

-YPOK KOHTpOJIsA 3HaHui — K.

-ypok — sekuus — YJI

-ypok — cemuHap - YC

Hunaktuyeckuit marepuain — M

CamocrostensHas pabora — CP

Teopust 3EKTpOIUTHYECKOUN auccormanuu — TO]]
OKuCAUTENBHO - BOCCTAHOBUTENBHBIE peakunn — OBP

[Tepuoanueckuii 3aKOH XUMUYECKHUX 3JIeMEHTOB - [13XD



KAJIEHJAAPHO - TEMATUYECKOE IINTAHUPOBAHUE

Y4yeoHo — remaTnueckuii miaan 11 kiaacca

No Paznen, tema Bcero, B Tom umncie
n/m yac. dopma KOHTPOJIS IIpakTrnueckue
paboThHI
1 Tema Ne 1: Ctpoenue 31 | KontponsHas padora Nel | Ipakrtudeckas pabora Nel
BEIICCTBA TemaTrnyecknii KOHTPOJIb
2 Tema Ne 2: Xumunueckue 15 Temarnueckuii KOHTPOJIb
peakuuu
3 Tema Ne 3:Bemecta 16 KonTponsHast padota Ne2 | Ilpaktmueckast pabota Ne2
HX CBOMCTBA TemaTrnuecknii KOHTPOJIb
Peszepr 6
Htoro 67 2




Ne Hara | [ara Tema ypoxka Conepxxanue Tun TpeboBanus K ypOBHIO Bunpr Jomainee
ypoka | mo o ypoka HOJIrOTOBKH yJaIUXCs KOHTPOJIS 3aJjaHne
n/n wiany | gaxry
Cmpoenue sewecmea (17 uacos)
1 08 09 Crpoenune aToma SAnpo: mpoTOHBI U J 3HaTh BaxKHEWIINE Texymuii § 1,ymp.2,4
HEUTPOHBI. 30TOIBL XAMUYECKNE TIOHATHUSA: aTOM,
DNEeKTPOHBI. DIIEKTPOHHAs XUMHUYECKUN JIEMEHT, U30TOIIbI
000J104Ka. YMeTh onpenensTh COCTaB U
CTPOCHHE aToMa IO TOJIOKEHHIO
B [ICXD
2 1509 CtpoeHue IIeKTpOHHBIX DHepreTHYecKuii ypOBEHb. KY | 3unars: Texymmmii § 1,ymp.5-8
000J104€K aTOMOB [TonsTne 06 opOuTansx. s- - BaKHEHIINE XUMHUYECKHE OpoHTATBHBIN

opOuTanu u pP-opOUTaIH.
DJIEKTpOHHAS
KOH(UTyparus aToMOB
XHMHYECKUX
371eMeHTOB.OCOOEHHOCTH
CTPOCHHS SJIEKTPOHHBIX
000JI0YEK aTOMOB
9JIEMEHTOB 4-T0 U 5-T0
MEPUOJIOB MTEPUOTUYECKOMN
cuctemsl JI.M. MenaeneeBa
(mepexoAHBIX JIEMEHTOB)

TOHSTHS: SJICKTPOHHAS
00071049Ka, SJIEKTPOHHOE 00JIaKO
-opmbl opOuTanei,
B3aMMOCBSI3b HOMEpa YPOBHS U
SHEPTHH JIEKTPOHA

-OCHOBHbBIE€ 3aKOHOMEPHOCTH
3aM0JIHEHUS SHEPTeTHUECKUX
MOypPOBHEHN AIEKTPOHAMU
YMmerb COCTaBIATh
3EKTPOHHBIE (POPMYIIBI aTOMOB




22 09

Ilepnoanueckuil 3aK0H U
IIepuoanueckas cucrema
XMUMHMUYECKUX 3JIEMEHTOB

JI.N.MenneneeBa B CBETE
TEOPUH CTPOEHUS aTOMOB

OtxpsitTue 1.1
MeHpaeneeBpIM
NEePUOIUYECKOT0 3aKOHA.
[Iepnoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB
.. Menneneena -
rpaduueckoe oToOpakeHue
MEePUOJNYECKOTO 3aKOHA.
Du3myecKu CMBICT
MOPSAKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB T'PYIIIIBI
U niepuoia. BameHTHbie
3NEeKTPOHBL. [[puunHbI
H3MEHEHHS CBOMCTB
AJIEMEHTOB B TPyTIax
(TTIaBHBIX MOATPYIIAX) U
nepuoax. [lonoxenue
BOJIOPO/Ia B IEPUOANYECKOM
cucremMe. 3HaUCHHE
[lepronueckoro 3akoHa.
[lepuonnueckas cucrema
XHUMHYECKHUX DJIEMEHTOB
J.1. MennaeneeBa s
pa3BUTHS HAYKH U
MMOHUMAaHUS XUMHYECKOM
KapTUHBI OKPYXKAIOIIETO
MHpA.

KY

3HaTB CMBICI U 3HaUEHUE
IIepuoanueckoro 3akoHa,
TOPU30HTAJIbHBIE U
BEPTHUKAJIbHbIE 3aKOHOMEPHOCTHU
U UX IPUYUHBI

YMerhb 1aBaTh XapaKTEpUCTUKY
XMMHUYECKOTO IEMEHTA 110 €ro
IIOJIOKEHUIO B IIEPHOAUYECKOMN
cucteme JI.1. Menneneera

Texymun
Pa6ora ¢ IM

82,
ynp.3,5,7

2909

Honnas cBa3b. Monnas
KpHUCTaJUIMYeCKas
peleTka.

Wonnas cBs3p. Katnons! u
aHMOHBI KakK pe3yJbTaT
IPOLIECCOB OKUCIIEHUS U
BOCCTAQHOBJICHHUS.
Knaccugukarus HOHOB.
HoHHbIE KpUCTAIIIMYECKHE

KY

3HaTh BaKHEHIIINE XUMHYECKHE
MOHATHS: HMOH, HOHHAS
XUMUYECKas CBS3b (BEIIECTBA
MOHHOTO CTPOEHHS); BEIIECTBA
HEMOJIEKYJIIPHOTO CTPOECHUS
(MOHHBIE KPUCTAITUYECKHE

Texymuit
Pa6ora ¢ JIM

§ 3,ymp.3-5,
7-9




pemetku. CBoMCTBa
BEILIECTB C HIOHHOU
KPUCTAJUIMYECKON
peleTKon

pELIETKN)

YMmern

- OIIPECIIATh: 3apsi HOHA,
WOHHYIO CBSI3b B COCIMHECHUSIX;
-00BSACHSTH: IPUPOTY HOHHOU
CBSI3H.

06 10

KoBaneHntHas cBs3b.
ATOMHAas U MOJIEKYJISIpHAS
KpHCTaJUIMYeCKas
pereTka

KoBaneHntHas cBs3b.
DIIEKTPOOTPUIIATEIILHOCTb.
[TonspHas u HENoasApHAs
KOBAJICHTHBIE CBS3H.
Junons. [TonspHOCTB CB3H
Y TIOJISIPHOCTH MOJIEKYJIBI.
OOMEeHHBIN U IOHOPHO-
AKIIETITOPHBIN MEXaHU3MBI
00pa3zoBaHus KOBAJIEHTHOM
cBsi3u. CTeneHb OKUCICHUS
Y BJICHTHOCTh XUMHUYECKUX
3JIEMEHTOB.

MonexkynsipHble 1 aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH.
CBoiicTBa BEUIECTB C ITUMHU
TUMIAMH KPUCTAIINYECKUX
peueTox

KY

3HaTh BaXXKHEHUIITNE XUMHICCKHIE
TOHSITHS:
AIIEKTPOOTPHIIATESITHLHOCTB,
BaJICHTHOCTh, CTCIICHb
OKHCJICHHS, BEIICCTBA
MOJICKYJIIPHOTO ¥l aTOMHOTO
CTPOCHHUSI.

YmMmernb:

- ONIPEJICNIATh: BAJICHTHOCTD U
CTCTICHb OKHCIICHUS
XHUMHYECKHUX JIEMEHTOB,
KOBAJICHTHYIO CBSI3b B
COCAMHEHUSX (TTOJISIPHYIO U
HETOJISIPHYIO)

- OOBSICHATD: PUPOTY
KOBAJICHTHOM CBSI3H;
-XapaKTepu30BaTh CBOICTBA
BELIECTB 110 THILY
KPUCTAUTMYECKUX PEHIETOK

Texymun
Brmommenne
3aJlaHuM 13
TectoB EI'D B
paMKax
JTAaHHOM TEMBI

§ 4,
yrp.1,2,4,7,
8




1310 3aKOH MOCTOSIHCTBA 3akon noctosiHcTBa coctaBa | KY | 3HaTh GopMynupoBKy 3aKOHA Temaruueckuit | § 12 (10
COCTaBa BELIECTBA. BemiecTBa. [lonstue MOCTOSIHCTBA COCTaBa BEIIECTBA CP o MaTtepuana
Pacuersl, cBsI3aHHEIE C «MaccoBasi J0Js 3JIEMEHTA B YmeTh: KapTOuKaM 0 MaccoBOM
MOHATHEM «MaccOBasi JIOJIS | BEIIeCTBE». PacueTsl, -IIPOV3BOJIUTH PACUECTHI, none
JJICMEHTA B BEIICCTBE» CBSI3aHHBIE C ITUM CBSI3aHHBIC C TIOHATHEM KOMITOHCHT
MOHSITHEM. «MaccoBas J0JIs», a cMecH),
- pemaTh 3aJ1auy Ha BBIBOJ ymp.1-5
dbopmyIIbl BElecTBa MO
M3BECTHOM MacCOBOM J10J1e
DJIEMEHTA B BEIICCTBE
2010 Mertannudeckas CBSI3b. OCOOEHHOCTH CTPOCHUS KY | 3uaTh BaxHeWme XuMU4IecKrue Texymmmii § 5,ynp.2-5
Merannuueckas aTOMOB METAJIJIOB. MOHATHUA: METAJUTMYeCKas cBsi3b, | Pabota c JIM
KPUCTAITUIECKAS MeTtaimuaeckast BEIECTBA METAJUTMYECKOTO
perreTka. XHUMHYECKast CBS3b U CTPOCHHUSI.
METaAITAYECKast YmMmernb:
KpUCTAJTUYECKAsl perieTKa. - OTIPEJIEISITh: METAJUTMIECKYIO
CBolicTBa BELIECTB CBSI3b.
(MeTaIoB U CIIJIaBOB) - OOBSICHATD: MPUPOTY
METAJUIMYECKOU CBSI3H
1011 BonopoHas cBs3b. MexMonekynsapHas U KY | 3narse: Texymmuit § 6,ymp.1-6
Enunas npupona BHYTPUMOJIEKYIISIpHAS -TIOHSATUE «BOJOPOIHAS CBSI3bY;
XUMHYECKUX CBSI3EH BOJIOPOJIHAS CBSI3b. - IPUYKMHY €UHCTBA BCEX TUIIOB
3HayeHue BOJAOPOJHOMN CBsI3el
CBSI3M JIJIs1 OpraHu3aluu
CTPYKTYp OMOIIOIMMEPOB.
Enunas npupona
XUMHYECKUX CBSI3EH
1711 [Tomumepsl [Tomumepsr. KY | 3nars: Texymuit 87,
HEOpPraHUYeCKue u [Tnactmaccer: Tepmoruiactel | YC | -OCHOBHBIE MOHSTHS XUMUU OponTanehelii | ymp.1-4,6
OpraHHyYecKue U PEaKTOIUIACTHI, UX BMC: «MmoHOMEDPY, «IIOTUMEPY, CooOmienus
PEJICTaBUTENN U «CTPYKTYPHOE 3BEHO», «CTEIIECHb yUanmxcs

IMPUMCHCHUC.

MMoJIMMEpHU3allnn», «KCPCAHSAA




Bousokna: npupoaHsie
(pacturenbHbIe U
YKUBOTHBIE) U XUMHUECKUE
(MCKyCCTBEHHBIE U
CUHTETUYECKUE), UX
IpEJICTaBUTENIN U
IPUMEHEHUE.
Heoprannueckue
OJIUMEPHI

MOJIEKYJIIpHAsl Maccay;

-OCHOBHBIE CIIOCOOBI OJTY4EHUS

MOJINMEPOB;
-HanboJee MHUPOKO

pacrnpocTpaHeHHbIE TOJUMEPHI,

UX CBOMCTBA U IIPAKTUYECKOE
HNPUMEHEHUE

10

24 11

I'azo06pa3Hoe cocrosiHMe
Bemiecta. [IpupoHeie
razo000pa3HbIe CMECH:
BO3/yX M PUPOJIHBIN a3

I"a3o06pa3Hoe cocTosiHme
BEIIECTBA.

Tpu arperatHbIX COCTOSTHUS
Bobl. OcoOeHHOCTH
CTpOEHM ra30B. MonspHbIN
00BeM ra3000pa3HbIX
BemecTs. [Ipumepsr
ra3o000pa3HbIX MPUPOIHBIX
CMeceil: BO3yX,
MIPUPOIHBIN ras.
3arpsizsHEHUE aTMOC(EpPHI
(KUCTIOTHBIC JIOKIH,
NapHUKOBBIN 2P HEKT) u
O6opbOa ¢ HUM

YUH

3HaTh:

- BOKHEUIIINE XUMUYECKHE
MOHSTHSI: MOJIb, MOJIIpHAs
Macca, MOJISIpHbII 00beM

- IpUMEPHI ra3000pa3HbIX
IIPUPOIHBIX CMECEH: BO3YX,
IIPUPOIHBIH ras.

Texymui

88,
ymp.1,7-9




11 0112 [IpencraBuTtenu rasos, [IpencraBurenu KV | 3nars: Texymuii 8 8§,
H3y4YEHUE UX CBOMCTB ra3000pa3HbIX BEUIECTB: - B&XKHEHIINE BEIeCTBAa U yap.11,12
BOJIOPO/I, KUCIIOPOJ, MaTepuasbl: BOAOPOJ,
YIJIEKUCIIbIN Ta3, aMMUaK, KHCJIOPO/I, YIIIEKUCIIBbIN a3,
stwiieH. X nosyuenue, aMMUakK, THJIEH
coOupaHue, pacrio3HaBaHue, -CI10COOBI MOTYYEHUS ITUX
du3nUecKre 1 XUMHYECKHE ra3oB
CBOMCTBA YMerhb XapakTepu30BaTh:
buznyecKkue 1 XuMUYECKHE
CBOICTBA BOJIOPOJA, KACIOPOA,
YIJIEKUCIIOTo ra3a, aMMHaKa,
ATUJIEHA
12 | 0812 [IpakTiueckas padora Nel | Xumudeckuil SKCIIEpUMEHT VII | Ymersb: Omnpoc no
«Ilonmyuenune n 10 MOJIY4YEHHI0, COOUPAHUIO - BBINOJIHATh XUMUYECKUI npasunaMm Th
pacro3HaBaHHUE ra3oB 1 pacro3HaBaHUIO SKCIIEPUMEHT I10 TOIYYEHHUIO, [TpakTrueckas
(BOAOPOI, KHCIIOPOI, BOJIOPOa, KUCIIOPO/Ia, COOMPAHMIO U PACTIO3HABAHUIO paborta

YIJIEKUCIIBIN a3, aMMHAK,
ITHUJICH)

YIUJICKHUCIIOro ra3da, aMMuaKka
H 3THIJICHA.

KHCJIOPO/1a, BOJIOPO/Ia, aMMHUaKa,
YIJIEKHUCIIOTO Ta3a, dTUJICHA

- 00pamarbcst ¢ XUMUYECKON
MOCYI0# 1 JTabOpaTOPHBIM
000pyTOBaHHEM.




13 1512 Kunkoe cocrossuue Kunakoe cocrossuue KY | 3HaTh: HOHSITHSA (GKECTKOCThH Temarnueckuii | 8 9,
BemectBa. Boga. JKunkue | BemectBa. Bona. BOJIBDY, MaccoBast 10JIst CP no ymp.1,2,6 -8
Kpuctauibsl. MaccoBas [ToTpeGienne BoAbI B OBITY pPacTBOPEHHOTO BEIIECTBA KapTOuKaM
JI0JISI paCTBOPEHHOTO Y Ha IIPOU3BOJICTBE. YMeTh: IPOU3BOJINTH PACUCTHI, BrimosHenue
BEIlIECTBA KecTkocTh 1 cITOCOOBI e CBSI3aHHBIC C TIOHATHEM 3alaHul U3
ycTpaHeHusi. MuHepanbHbIe «MaccoBasi 10Ji1 pacTBopeHHoro | TectoB EI'D B
BOJIbI, KX MCIIOJIb30BaHUE B BEIICCTBA» pamKax
CTOJIOBBIX H JICYCOHBIX JTAHHOU TEMBI
nensx. JKuJIkue KpucTaJiIbl
Y UX UCTIOJIb30BaHUE.
[TonsiTue «maccoBast 10J1st
pPacTBOPEHHOTO BEIIECTBA»
Y CBSI3aHHBIE C HUM
pacyeTsl
14 2212 TBepaoe cocTosiHIE TBepnoe cocTosiHIE KY | 3uarp noustus «amopdusie» u | @ponransHeii | § 10,
BemecTBa. AMop(dHbIe BemecTBa. AMopdHbIe «KPUCTAITMYECKHUE)» BEILIECTBA ynop.1-4
BemecTBa. CocTaB BEIIECTBA B IIPUPOJIC U
BEIECTBA U cMecei YKU3HU YeJIOBeKa, UX
3Ha4YeHHE U IPUMEHEHUE.
Kpucrannmdeckoe crpoeHue
BEIIECTBA.
CocTaB BellecTBa U CMECEM.
15 [ 2912 JlucniepcHble CUCTEMBI [ToHsATHE O AHUCTIEPCHBIX YUH | 3narh: Texymuit 8§ 11,
cucremax. JlucnepcHas M -onpeesieHue U ynp.1-8

¢da3a u aucrnepcuoHHas
cpena. Kimaccudukanus
JUCTIEPCHBIX TI0
arperaTHOMy COCTOSIHUIO U
1o pazMepy 4actuil ¢asbl.
I'pyboaucnepcHbie
CUCTEMBI: SMYJIbCHH,
CYCIIEH3UH, a3PO30JIH.
ToHKOIUCTIEPCHBIE

KJIacCU(UKAINIO TUCTICPCHBIX
CHCTEM;

-TIOHSTHS «UCTHHHBIC» U
«KOJUTOUJTHBIC)» PACTBOPHI,

-3¢ dext Tunmans




CHUCTCMBI: I'CJIM U 30JIH.

16 12 01 O0o0011IEHNE U Brinonnenue ynpaxHeHuu, VII3 | 3HATH MOHATHUS «BEIIESCTBOY, O06006maromui
cUCTeMaTU3alus 3HAHUN pelieHne 3aaa9 o TeEME Y «XHUMUYECKUH DJIIEMEHTY, Tematnueckuit
o Teme «CTpoeHue «CTpoeHHe BEIIECTBAY «aToM», «MOJIEKYIa,
BEIIICCTBAY «ANIEKTPOOTPULIATEIILHOCTHY,
«CTCTIEHb OKHUCIICHHS,
«BENIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO COCTaBa»
YMeTh 00BIACHATH 3aBUCUMOCTD
CBOMCTB BEIIECCTB OT UX
CTPOCHHSI, IPUPOTY
XUMHYSCKOM CBS3U
17 1901 KonTtponsHas padota mo OcCHOBHBIE TIOHATHS K KontposbHast
teme «CTpoeHue MPOUJIEHHOW TEMBI pabora 1
BCIICCTBAY
Xumuueckue peaxyuu (8 yacoes)
18 26 01 [TouaTre 0 XMMHUUECKOH [NoHsATHE 0O XUMHUYECKOH KY | 3uarh BaxHeline XuMA4eCKUe Texymuit § 13,
peakuuu. Peakuu, peakuuu. Peakiuu, uayine MIOHATHS: aJUIOTPOTIHS, yop.1,2,5

uaymuye 6e3 u3MeHEHUs
cOoCTaBa BEILECTBA

0e3 U3MEeHEHMS CoCTaBa
BEIIIECTB. AJUIOTPOIHS U
AJUIOTPOTTHBIC
BHIOM3MEHEHUS. [IpruunHbI
AJUIOTPOIIMH HA IIPUMEPE
MoupUKaIUH KUCI0poa,
yraepona u pochopa. O304,
ero OHMoJIOruYecKas poJib.
H3omepsl 1 nuzomepus.
[TpuumHBl MHOTOOOpA3Us
BEIIECTB

TETIIOBOM 3PPEKT XUMUUIECKON
pEaKINH, YTIePOHBINA CKEJET,
U30MEpHsi, TOMOJIOTHUS




19

02 02

Knaccudukarus
XUMUYECKUX PEAKLUH,
MIPOTEKAIOIIMX C
M3MEHEHUEM COCTaBa
BeIllECTBA

Peakuuu, nnymue ¢
U3MEHEHUEM COCTaBa
BEILECTB: COCUHEHUS
pa3IoKEHUs, 3aMEILECHUS U
00MEHa B HEOPraHUYECKOM
Y OPTaHUYECKOW XUMHUH.
TemnoBoit 3¢ ekt
XUMHYECKON PEaKIUH.
DK30- U SHIOTEPMUYECKUE
peaxiuu.
Tepmoxumuueckue
ypaBHeHUs1. Peakinu
TOpPEHUs KaK YaCTHBIN
CiTy4ai 3K30TEpPMUYECKOM
peaKuuu.

KY

3HaTh BaXHEHIINE XUMHUECKIE
HOHSTHSL:

TETUIOBOU 3P PEKT XUMUYECKOU
peakuuu

YMeTb ycTaHaBIMBaTh
IIPUHAJIEKHOCTh KOHKPETHBIX
peakuuil K pa3IMuHbIM TUIIAM
10 Pa3JIUYHbIM NIPU3HAKAM
KJIacCU(UKAIUU

Texymun




20 | 0902 CKOpOCTh XMMHYECKON [onsitue o ckopocTu VJI | 3narpBaxkHelne xuMuieckre | Beimomnenue | § 15,
peakuuu u GaKTopsbl, peakuuu. Ckopocts romo-u | KY | moHsTus: katanus, CKopocTb 3aJlaHull U3 ynp.1,3,6,7
BJIMAIOILINE HA CKOPOCTH FE€TEPOre€HHOM PEAKIINU. XUMHYECKOW peaKkuu tectoB EI'D B
XUMUYECKON PEeaKLun @DakTOpHl, BIUAIOIINE HA YMeTboObSICHATD paMKax

CKOpPOCTbh XUMHUYECKOU 3aBUCHUMOCTb CKOPOCTH JTAaHHOU TEMBbI
peakuuu: npupoaa XMUMHYECKON peaKkluu OT
pearupymoIux BelecTs, pasTUYHBIX (PaKTOPOB
TeMrieparypa (3akoH Bant-

l'odda), konnenrpanumy,

KaTaJau3aToOphl U KaTalu3.

3aBUCUMOCTb CKOPOCTH

peakuuii OT MOBEPXHOCTH

COTPUKOCHOBEHHUS

pearupyouux BemecTs.

depMeHTHI Kak

OMOJIOTHYECKHIE

KaTaJan3aTopsl,

0COOEHHOCTH HX

G YHKITMOHUPOBAHUS

21 16 02 O06paTumMocTh HeoGpartumsbie u VJI | 3naTh BaxXHEHIITNE XUMHIECKHE Texymmit 8 16,
XUMHYECKON PEaKInu. 00paTUMbIe XUMHYECKHE KY | nonstus:xumuueckoe Brinonnenue yrp.1-6
XUMHUYECKOE PAaBHOBECUE | PEAKIIHH. paBHOBECHE 3aJlaHul U3
u ycnoBusl, Biusitonue Ha | [loHATHe 0 XUMHYecKOM YMmeTb 00BACHATH tectoB EI'D B
€ro CMeIlIEHue paBHOBecuH. CriocoOsbl MOJI0XKEHNE XUMUYECKOTO paMKax

CMEIIECHUS] XUMUYECKOTO
paBHOBECHUSI Ha IIpUMepe
cuHTe3a ammuaka. [lonstue
00 OCHOBHBIX MPHUHIIUAIIAX
IIPOM3BOJICTBA HA IPUMEPE
CHUHTE3a aMMHaKa 1 CepHOU
KUCJIOTHI. B3aumocBs3pb
TEOPUHU U MPAKTUKH Ha
MIpUMEPE 3TUX CUHTE30B

PaBHOBECHS OT pa3IMYHBIX
bakTopoB

INAHHOU TEMEI




22 | 0203 Ponb Boapl B xumuueckux | Poib Bonbl B KV | 3nats Texymuii 817,
peaxkuuax [IPEBPALLICHUAX BEILLECTB. YUH | -noHATUA «3IEKTPOJIUTHI « U ymp.1,5-8
HcrunnbIE paCTBOPSL. M «HEICKTPOIIUTHL», IIPUMEPBI
PactBopumocTs 1 CUJIbHBIX U CIa0BIX
KJIaccU(UKAIHS BEIECTB IEKTPOJIUTOB;
10 3TOMY NPU3HAKY: -pOJIb BOJIBI B XUMHUYECKUX
PactBopumsle, peaxkuusx;
MajopacTBOPUMbIE U -CYILIHOCTh MEXaHU3Ma
MPaKTUYECKU JUCCOLIMALINN;
HEPACTBOPUMBIE BEIIECTBA. -OCHOBHBIE TIoJIOkKeHUsT T/
DIEKTPOIHUTHI U
HEIEKTPOJIUTHI.
DIIEKTPOJIUTHYECKAS
mucconuanua. KucinoTsr,
OCHOBAHUS U COJIM C TOUKU
3penust TO/L.
XUMHYECKUE CBOMCTBA
BOJLI: B3anmoeicTaue ¢
MeTaJUIaMH1, OCHOBHBIMU U
KHCJIOTHBIMU OKCUJAMH,
pasznoxkeHue u 00pazoBaHue
KpUCTaJUIOTUAPATOB.
Peakuuu ruaparanuu B
OPraHUYeCKON XUMHH.
23 09 03 IMaaponus [TonsTHe ruapOIH3a. YHUH | 3naTh rugposusa couei u Texymmit § 18,
I'maponus opranuueckux u | M OPraHMYEeCKUX COCTMHEHUHN Brinosnnenue ynp.1,3-5
HEOPraHUYeCKUX Ymetb onpenensaTh Xxapakrep 3alaHuil U3
coenuHeHui. HeoOpaTumbIii Cpelbl B BOIHBIX pacTBOpax tectoB EI'D B
ruaposn3. O6paTUMbIii HEOPraHUYECKUX COCTUHEHUI paMKax

ruposn3 conen. ['mapomus
OPraHMYeCKUX BEIIECTB U
€ro NpakTU4EeCKOE 3HAUCHUE
JUIS TIOJIYYEHHMS CIIUPTA U

IOAHHOU TEMBEI




MbLIa. brosiornueckas posib
TUAPOIIN3a B IIACTUYECKOM
¥ SHEPreTHYECKOM OOMEHe
BCIICCTB U DHCPIr'A B
KIICTKE.

24 16 03 OKUCIATEBHO — CreneHpb OKUCIECHUS KY | 3HarbBaxkHelIne XUMUUECKUE Texymuii § 19 no
BOCCTaHOBUTEIbHBIE anemeHToB. OnpeneneHue MOHSITUA: CTETICHb OKUCIICHHS, Brinonnenue | cioB
peakiuu CTEINEHU OKUCIICHUS TI0 OKUCITUTEh U BOCCTAHOBUTEIIb, 3amanuii 3 | «OgHAKO

dbopmyie coeTuHeHuUs. OKHCJIEHHE U BOCCTAaHOBJICHUE tectoB EI'D B | caMbIM...»,
[TonsiTHE 06 OKHUCIUTENBHO- Ymerb paMKax ynp.1-4
BOCCTAHOBUTEIBHBIX - OTIPEICINIATh: BAJICHTHOCTh U JTAHHOW TEMBI
peakuusax. OKucieHue u CTETNEeHb OKUCIICHUS
BOCCTaHOBJICHHE. XUMHUYECKUX DJIEMEHTOB,
Oxkwucnurens u OKHCITUTETh M BOCCTAHOBUTEIIb;
BOCCTaHOBUTENL. MeToxt -COCTaBJIATh ypaBHeHuss OBP
AJIEKTPOHHOTO OajaHca. METOJIOM JJIEKTPOHHOTO OajaHca

25 13003 DIEKTPOIIU3 DIEKTPOIIU3 KaK YUH | 3unarsp Texymuii § 19 o
OKHCIIUTEIBHO- M -BaKHEHIINE XUMHYECKHE BeinonHenue | KoHIA,
BOCCTaHOBUTEJIbHBIN MOHATHSL: AJIEKTPOJIN3,KaTO/I, 3amaHuii u3 | ynp.5-8
pouecc. DNEKTPOJIU3 aHOI TectoB EI'O B
pacIuiaBoB; pacTBOPOB (Ha -PaKTUYECKOE NMPUMEHEHHE pamKax

npuMepe XJI0puaa HaTpus).
[TpakTHueckoe NpUuMeHeHue
JNEKTPOJIN3A.
DIIEKTPOJTUTUYECKOE
MOJIy4YEeHUE AJIFOMUHUS

AJIEKTPOJIN3a

Ymernb

- OTIPECIIATh MPOIYKTHI,
KOTOPBIC 00pa3yroTCs Ha KaTO/Ie
U aHoJ€e

INAHHOU TEMEI

Bewecmea u ux ceoiicmea (8 uacos)
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06 04

Hewmetasl

Hewmerannsl. Ilonoxenue
HEMETAILIIOB B
IIEPUOJUUECKON CUCTEME,
CTPOCHHE UX aTOMOB.
Hewmeranisl — npocTeie
BeIlleCTBAa. ATOMHOE U
MOJIEKYJISIPHOE CTPOEHUE
ux. CpaBHUTENbHAS
XapaKTEPUCTHKA TAJIOT€HOB
Kak HanOoJiee TUITNYHBIX
IIpEICTaBUTENIEH
HEMETAJIJIOB.
OxwucauTeIbHBIE CBOMCTBA
HEMETAJJIOB
(B3aumoeiicTue ¢
MeTaJlJIaMHU ¥ BOJOPOJIOM).
BoccranoBurenbHbIC
CBOMCTBA HEMETAJIJIOB
(B3ammoeiicTre ¢ OoJee
AIEKTPOOTPHUIIATETHHBIMHU
HEMETAJNIAMHU U CJIOKHBIMHA
BEIECTBAMU-
OKHCITUTEIISIMH ).
EcTecTBeHHBIC TPYIIITBI
HEMETaJUIOB Ha MpUMepe
rajoreHoB U OJaropo HBIX
rasos

YUH

3Harthb

- OCHOBHBIC HEMETAJLIBI, X
OKHUCIIUTCILHEIC U
BOCCTAHOBUTEIBHEIC CBOMCTBA,
-U3MEHEHHE KHCIOTHBIX CBOMCTB
BBICIIX OKCHJIOB 1
TUIPOKCHIOB HEMETAIJIOB B
rpynmnax u nepuojiax

Ymerhb

- XapaKTePU30BaThIIIEMEHTHI
HEMETaJUIbl MaJIbIX TIEPHUOJIOB
10 MX MOJIOJKEHUIO B
nepuoanueckon cucreme J1.1.
Menpeneena;

0o011e XUMHYECKIE CBOMCTBA
HEMETAJJIOB;

- 00BICHITH 3aBUCHUMOCTD
CBOMCTB HEMETAJJIOB OT UX
COCTaBa M CTPOCHUSA

Texymun
Pa6ora ¢ IM
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13 04

Mertannbt

[TosoxkeHne meTamioB B
MIEPUOINYECKON CUCTEME U
CTPOCHHE UX aTOMOB.
[Ipoctele BemecTBa —
Metasuibl: OOmue
dU3NYECKUE W XUMHUYCCKHE
CBOICTBA METAJJIOB:
B3aUMO/JICHCTBHUE C
HeMeTaJlllaMH (KHCIIOpOJIOM,
XJIOPOM CEpOit), C BOJIOM.
DIEKTPOXUMUYECKUN PSiJT
HaIPsKEHUN METaJlIOB.
BsanmoelicTBrue MeTaiIoB
C pacTBOpaMH KHUCJIOT U
coueit. O01mue crnocoObl
TOJTyIeHHUS] METaJIIOB.
Koppo3sus meramnos.
CrocoOsI 3amuThI
METAJIJIOB OT KOPPO3HH.
EcrecTBeHHBIE TPYIIIBI
METaJIJIOB Ha IpUMeEpe
HIEJIOYHBIX METAJIJIOB.

YUH

3Harthb

-OCHOBHEIC MCTAJIJIbI ¥ CILIABEI;
-001I1Ee CBOMCTBA METAILJIOB
YMmerhb

- XapaKTepPU30BaThIIEMEHTHI
METaJITBI MAJIBIX IEPUOJIOB TI0
UX IIO0JI0KEHHUIO B
nepuoanueckon cucreme J1.1.
MenneneeBa; o0ue
XUMHYECKHE CBOMCTBA
METAJIJIOB;

- 00BICHIATH3aBUCUMOCTD
CBOMCTB METAJJIOB U CILJIaBOB OT
WX COCTaBa M CTPOCHUS

Texymun
Pa6ora ¢ IM

§ 20,
ymp.1-6
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2004

Kucnots! Heopranuueckue
U OPTaHUYECKHE
OcHoBaHus
HEOPraHUYECKHE U
OpraHUYEeCKHe

Knaccudukanus
HEOPraHUYeCKUX U
OPraHUYEeCKUX KUCIOT.
OO6mIue CBOMCTBA KUCTIOT:
B3aWMO/JICHCTBHUE C
MeTaJuIaMH, OKCHJIaMU
METaJUIOB, TUAPOKCHUIAMU
METaJUIOB, C COJISIMHU,
cupTaMu (peakuus
stepudukanmn). Ocodbie
CBOWCTBA a30THOM 1
KOHIICHTPUPOBaHHOU
CEpPHOM KUCIOT
Knaccudukanus
OCHOBaHHMH. XMMHUUYECKHUE
CBOMCTBAa OCHOBAHUM:
B3aNMOJECHCTBHE C
KHCIIOTaMH, KUCIOTHBIMU
OKCHJIAMH U COJISIMHU.
Paznoxenue
HEPaCTBOPUMBIX OCHOBAHU I

KY

3Hatb

- KI1accu(UKaIUIO,
HOMEHKJIATypy KUCJIOT, UX
o0l1I1e CBOKMCTBA;
-0COOEHHOCTH CBOMCTB CEpHON U
A30THOM KHCJIOT, MypPaBbUHOU U
YKCYCHOM KHCIIOT

Ymernb

-Ha3bLIBATh KUCJIOTEI IO
«TPUBHAIBHOW» WU
MEXyHapOHOU
HOMEHKJIaType;

- OTIpeIeNIAThXapaKkTep CPEbl B
BOJIHBIX PAaCTBOPAX KHUCIIOT;

- XapaKTepu30BaThOOIIHE
XAMHYECKHE CBOMCTBA KHUCIIOT
- 00BSCHATH3aBUCUMOCTD
CBOMCTB KHCJIOT OT UX COCTaBa U
CTPOCHHS;

- BBINOJIHATD XUMHUYECKUI
AKCIIEPUMEHT TIO
pacro3HaBaHUIO BaXKHEUIIINX
HEOPraHUYeCKHUX 1
OPraHUYeCKUX KUCIOT

3HaTh:

- KIaccuUKAIIHIO,
HOMEHKJIATYpPYy KHCIIOT, UX
o0I1Ie CBOKMCTBA;
-0COOCHHOCTH OPTaHUYECKHUX
OCHOBaHMI

YMeTh.

-Ha3bIBaTh OCHOBAHUS I10
«TPUBUATBHON) UITN

Texymun
Pa6ora ¢ IM




MEXyHapOHOU
HOMEHKJIAType;

- OIIPEJCIIATh XapaKkTep Cpelibl B
BOJIHBIX PACTBOPAX IIEJIOYEH;

- XapaKkTepU30BaTh:

-00IMe XMMUYECKHE CBOMCTBA
OCHOBaHMI

- OOBSICHATH 3aBHUCUMOCTh
CBOMCTB OCHOBAaHHUM OT UX
COCTaBa U CTPOCHHS;

- BBINOJIHATH XUMHUYECKHI
HKCIIEPUMEHT T10
pacro3HaBaHUIO BaKHEUIIINX
HEOPraHUYeCKUX 1
OPraHNYeCKUX OCHOBAHUH
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27 04

Conu HeopraHuYecKue u
OpraHHYECKUe

Krnaccudukarus conei:
CpeIHue, KUCIbIC U
OCHOBHbIE. XUMUYECKHE
CBOICTBA COJIEH:
B3aWMO/JICHCTBHUE C
KHCJIOTaMH, IeJI0YaMH,
METaJIJIaMHU ¥ COJISIMH.
[IpencraBurenu conen u ux
3Ha4eHue. XJIOPUA HaTpus,
KapOoHaT Kanblus, pocdat
KaJblusl (CpEeHUE COJN);
TUAPOKapOOHATHI HATPUS U
aMMOHHS (KHCIIBIE COJIN);
THUAPOKCOKapOOHAT M
(IT) — manmaxut (OCHOBHAs
coustb). KaduecTBeHHbIC
peakIuy Ha XJIOpH -,
cynbdar - u kapOoHaT-
AQHUOHBI, KATUOH aMMOHHUS,
katnoHnsl xxenesa (I1) u (1)

KY

3HaThb

- B&XKHEHUIIINE OHATUS: COJIH,
MUHEpaJIbHbIE yI00peHUs
YMmernb

-Ha3bIBaTh COJIH 110
«TPUBHAIBHOW» WU
MEXyHapOHOU
HOMEHKJIaType;

- OTIPEJICIIATh: XapaKkTep CPe/ibl B
BOJIHBIX PAcCTBOPax COJIEH;

- XapaKkTepU30BaTh:

-001e XMMHYECKHE CBOMCTBA
coJient

- OOBSICHATE: 3aBHCUMOCTh
CBOMCTB COJICH OT UX COCTaBa U
CTPOCHHS;

- BBINOJIHATE XUMHUYECKHI
SKCIEPUMEHT 11O
pacro3HaBaHUIO BaXKHEUILINX
coJieit

Texymun
Pa6ora ¢ IM

§ 24,
ynp.1-5




30 04 05 I'eneTnueckas CBSI3b ITousTHE O TEHETHYECKOI VII3 | Ymers: O6o6maromuii | 8§ 25,
MEXKy KJIaccaMu CBSI3U U T€HETUYECKUX N - XapaKTepu30BaTh O0IIH1E Tematuueckuii | ynp.1-5
coenuHeHui. O0OOIICHNE | psAAaX B HEOPTraHUUYECKOU U XUMHYECKHE CBOMCTBA Beinosnnenue
Y CHUCTEMAaTH3allus 3HAaHUH | OPraHUuueCcKOl XUMUHU. METaJUIOB, HEMETAJJIOB, 3alaHui U3
o teme «BenjectBa u ux | ['eHeTnueckuil psig OCHOBHBIX KJIACCOB tectoB EI'D B
CBOWCTBa» Merasuia. ['eneTnyecknit HEOPraHUYECKUuX U paMKax

psia HEMETaIa. OPraHUYECKUX COCTMHEHUI NAHHOU TEMEI

OcobenHoctu - Ha3bIBATh U3YUEHHBIE

TEHETUYECKOTO psija B BEIIIECTBA M0 «TPUBHATHHOM»

OPraHN4eCcKO XUMHH. VI MEXKTYHAPOHOU

Beinonnenue ynpaxHeHun, HOMEHKJIATYpE;

penieHue 3anay. - XapaKTepU30BaTh: O0IINE
XUMHYECKHE CBOMCTBA
METaJUIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB M3YYCHHBIX
OPraHNYEeCKUX COCTUHEHUIN
HEOPraHUYECKHUX 1
OPraHUYEeCKUX COCTMHEHUH,
CTPOCHHUE U XUMUYECKHE
CBOMCTBA

31 11 05 [IpakTnueckas paborta No2 | Xumuueckuit skcnepument | YII Ymerb Ompoc no
o Teme «Mnentudukanus | Mo pacrno3HaBaHUIO - TPaMOTHO 00paIaThCcs ¢ npasuiam Th
HEOPraHUYECKHUX U BAKHEUILINX XUMUYECKOM MOCYI0N U [IpakTuueckas
OPraHUYECKUX BELIECTB» HEOPraHUYeCKHX U 1abopaTopHBIM pabota

OpraHn4€CKuX BEIICCTB

060py,I[OBaHI/IeM;- BBIINIOJIHATH
XAUMHAYECKUM OKCIICPUMEHT I10
paciio3HaBaHHIO BaKHEHIIINX
HCOPraHUu4CCKUx u
OPraHn4CcCKuX BCUICCTB




32 | 1805 KonTtponsnas pabora o OCHOBHBIE TIOHSATHS
TeMaM «XHUMHYECKUE IIPOWJICHHBIX TEM K KonrtponsHas
peakuun», «BemecTBa u pabora 2
HX CBOMCTBa»
33 | 2505 Xumus 1 npodIeMbl YMeTh-UCnoab30BaTh Ctp 205-
OKpYXKalomleH cpeibl. XuMus pHOOPETEHHbIE 3HAHUS U 211,npe3en
U IIOBCEHEBHAs XKU3Hb YMEHHS B IPAKTAYECKOMN Taluu
HICTIOBCKA. e TeIbHOCTH ¥ TIOBCEHEBHOM
KU3HU:
* U1 OOBSICHEHUST XUMUYECKUX
SIBIICHHIA, TIPOUCXOIAIINX B
npupojie, ObITY U Ha
MIPOM3BOJICTBE;
* OTIpeIeTICHHS IPOTEKAHUS
XUMAYECKHUX TPEBPAICHAN B
Pa3JINYHBIX YCIOBUAX U OLIEHKU
X MOCIIEACTBHII;
* 9KOJIOTHYECKH I'PAMOTHOTO
TOBE/ICHUS B OKPYXKaIOIIEH
cpene
COI'JTACOBAHO COI'JTACOBAHO

IIporokon 3acemanus Ne

MO yuuteneil ecTeCTBEHHOIO UUKJIIA
oT

PykoBomurens MO

3amecturens aupekropa no YBP :
N.I1.Mensiinosa

«  » 2020r.
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