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Jannas paboudass mporpamMma ydeOHOro mpeamera «Xumus» aias oOydaromuxcs 11 kmacca
pa3zpaboTaHa Ha OCHOBE TpeboBaHMil Kk pe3ynabraram ocBoeHuss OOIT COO MKOVY «KyBatckas
COILI» B cootBercTBum ¢ PI'OC COO.
Llenu nporpaMMsl:

—  (¢opmupoBaHue 3HaHUN O QyHIAMEHTAIBHBIX 3aKOHAX, TEOPHX, (PaKTaxX XUMUH,
HEOOXOAUMBIX JUIsl IOHUMaHMsI HAyYHOH KapTUHBI MUPA;
—  Ppa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEIUICKTYaJbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO MPHOOPETEHUsI 3HAHUH B COOTBETCTBUHM C BO3HUKAIOUIMMH KU3HCHHBIMH
OTPEOHOCTAMY;
— BOCHUTAaHHE YOEKJACHHOCTH B TO3UTUBHOW pOJIM XHMHUH B JKU3HH COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XHMHUYECKH TPAMOTHOTO OTHOLICHHS K CBOEMY 37I0POBBIO H
OKpYKarollel cpere.

3aayu nporpaMmmsl:
1. dopmupoBaHUe 3HAHUK O CTPOCHUU M CBOMCTBAX BEUIECTBA, 00 OCHOBHBIX MOHITHUSAX U
3aKOHAaX XUMHUH, XMMUYECKON CUMBOJIUKH;
2. pa3BUTHE ITO3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYAIbHBIX CHOCOOHOCTEH B mpolecce
IPOBEIEHUS XMMHUYECKOT'O 3KCIIEPUMEHTa, CAaMOCTOSITEIbHOIO NMPHOOPETEHNsI HOBBIX 3HaHU,
OpU PEIICHWH XHMHUYECKHX 331a4 M B COOTBETCTBUM C BO3HHMKAIOIIUMH JKU3HEHHBIMH
nOTpeOHOCTAMY;
3. oBnajieHUEe YMEHHSIMH MPHUMEHSTH IMOJyYEHHBIC 3HAHMS Ui OOBSCHEHUS Pa3HOOOPa3HBIX
XMMHUYECKHX SIBJICHUH M CBOICTB BELIECTB, OLIEHKU POJM XMMHUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U TIOJYYCHUN HOBBIX MaTEPUAIIOB;
4. oBnasieHue criocodamMu HaOMIOEHUS] XMMUYECKUX SIBJICHUH, UCIIOJIb30BaHUs J1aOOPaTOPHOTO
o0opynoBaHUE ISl MPOBEACHUS XMMHUYECKOTO AIKCIEPUMEHTA; MPOM3BEACHUS PACYETOB Ha
OCHOBE XMMHMUYECKHX (POPMYII BELIECTB U MPOCTEHIINX XUMUYECKUX PEaKIHii;
5. oBnanmeHue crnocobaMu MCIIONB30BAaHUS JIOMOJHUTENFHBIX HMCTOYHUKOB HH(OpMAINH, B
4acTHOCTH, BceMUpHOW cetn MuTepHer. HayuuThcs oTiiM4aTh HaydHble [JaHHbIE OT
HEIPOBEPEHHON UH(pOpMAIUH;
6. npuoOpereHre OOy4yarOIIMMUCS OIbITa Pa3sHOOOPAa3HOM JEATENbHOCTH, IO3HAHUS U
CaAMONIO3HAHUS;  KJIIOUEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIIETEHTHOCTEW),  HMEIOIINUX
YHUBEpCAJIbHOE 3HAYEHUU JJIS PA3JIMYHBIX BUJOB JEATEIBHOCTH: pelIeHue MpolsieM, MOUcCKa,
aHamm3a ¥ 00paboTKM HWH(OpMAIMK, KOMMYHUKAaTHBHBIX HABHIKOB, HABBIKOB H3MEPEHUH,
COTPY/AHUYECTBA.
7. Hay4UTHCS HCIIOJB30BATh MOJTyYCHHBIC 3HAHUS 1 YMEHUS JIJISl PEIICHUS TIPAKTHYECKUX 3a1a4
B IIOBCEHEBHOM JKU3HU, [T 0€3011aCHOTO NCIOIb30BAHNUS BEIIECTB U MAaTEPUAJIOB B OBITY, JUIS
NpeIYIpEexKICHUS SIBICHUH, HAHOCSIIUX BPell 3/I0POBBIO YETIOBEKA U OKPYKAIOIIEH cpere.
VY4eOnblil npeamer «Xumusi» s oOydaromuxces 11 kinacca peanusyercs 3a CUET
PETHOHAIBHOTO KOMIIOHEHTa Y4eOHOIO IUIaHa.
Pabouas mporpamma yue6HOro Kypca «Xumusi» st odydaromuxcsi 11 kinacca paccuntaHa Ha
33 yaca B cooTBeTcTBUH ¢ yueOHbIM T1aHOM MKOY «Kysarckas COLI».
Cpoxk peanu3zanuu nporpammsl — 1 roz.

Ucnonp3yembii YMK:
ABTOp/aBTOPCKHIA Haumenoanue Kiacc HaunmenoBanne
KOJIJIEKTUB y4eOHHKA u3naTens yuyeOHuka
O. C. TI'abpuensu Xumus (6a30BbIi 11 N3narenbcTBO
YPOBEHB) «poda»




COJEPXAHUE ITPOI'PAMMBI

11 knace
Tema 1. Ctpoenue atoma u nepuoanueckuit 3akon J[. . Menneneena(3 )
OCHOBHBIE CBEIEHUS O CTPOCHUHU aTOMA. SIIpO: IPOTOHBI U HEUTPOHBI. M30TONbI. DNEKTPOHBI.
DnexTpoHHas 000JI0uKa. DHEepreTudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB 4-T0 U 5-T0O IEPHOIOB NIeproaudecKoi cuctemsr /1. U.
MenpeneeBa (mepexoaHbIx JieMeHTOB). [ToHsTHE 00 OpOUTANIAX.S- 1 p-opOUTaIH.
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB XUMUYECKHX JJIEMEHTOB.
[Tepuonnueckuii 3akon /. 1. Menneneea B cBeTe yueHus o ctpoeHuu aroma. Otkpsitue 1.
N. MenneneeBsIM IEpUOANIECKOTO 3aKOHA.
[Tepuoanueckas cuctema XumMuieckux 3smeMenToB J1. 1. MenneneeBa — rpaduueckoe
0TOOpakeHHE MEePUOIUIECKOro 3akoHa. du3nueckuii CMbICI MOPSAAKOBOTO HOMEpa JJIEMEHTa,
HOMEpa Nepuoja U HoMepa rpynnsl. BajeHTHble 351eKTpoHbl. [[puurHbl N13MEHEHMS CBOMCTB
3JIEMEHTOB B MIEPHOJIaX U rpymnmax (TJIaBHBIX MOJArPYIIax).
ITonoxxeHnne BOJOpOAA B IEPUOJUYECKON CUCTEME.
3Ha4YeHUE NEePUOJUIYECKOTO 3aKOHA U MIEPUOANYECKON CUCTEMBbI XUMUYECKUX 31eMeHTOB [[. U.
MeneneeBa AJid pa3BUTUS HAYKH U TIOHUMAHUS XUMUYECKOM KApTUHBI MUPA.
Hemonctpanuu. Paznuunbie popmMbl IEPUOANMUECKON CHCTEMbI XUMUYECKUX deMeHToB J1. U.
Meneneesa.
JlabopaTopusiit onbIT. 1. KoHCTpyrpoBaHue nepuoandeckoi TaOIuIbl SJIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.
Tema 2. Ctpoenue BemectBa(14 1)
Nonnas xumudeckas cBsi3b. Katnons! u annonsl. Knaccudukanus nonos. Mlonnele
KpUCTaJUIMYECKue pemeTki. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBanentHast xumuueckast CBsi3b. DIEKTpOOTpULaTeNbHOCTh. [lonsipHast u HenonsipHas
KOBaJICHTHBIE CBsA3U. Juros. [loaspHOCTh CBSA3H U MOISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBsI3U. MOJIEKyIsIpHbIE U
aTOMHbBIE KpUCTAJUIMYECKUE pemieTku. CBOKCTBA BEIIECTB C 3TUMH TUIIAMH KPUCTAINIMYECKUX
pELIEeTOK.
Mertannnueckast xumudeckast cBsizb. OCOOEHHOCTU CTPOEHHSI aTOMOB METaJIJIOB.
Merannnueckast XMMUY€ECKasi CBsI3b U METAJUIMUECKas KpUcTalnieckas pemierka. CBoiicTBa
BEIIIECTB C TUM THUIIOM CBS3H.
Bonopoanas xumudeckas cBsi3b. MeXMOJIEKYIIIpHAs U BHYTPUMOJIEKYJISIpHask BOAOPOIHAS
CBS3b. 3HAUEHUE BOJIOPOJHOMN CBSI3U I OpraHU3aIUH CTPYKTYpP OHOTIOIHMMEPOB.
[Tonumepsl. [TnacTmaccsl: TEpMOIIACTBI M PEAKTOILIACTHI, UX MPEACTABUTENHN U IPUMEHEHHE.
Bonoxna: npupoiabie (pacTUTENBHBIE U )KUBOTHBIE) U XUMUUYECKHE (MCKYCCTBEHHBIC U
CUHTETHUYECKUE), UX MPEJACTABUTEIN U IPUMEHEHHE.
I"az000pa3Hoe cocTosiHME BemecTBa. Tpu arperaTHbIX COCTOSTHUS BOABL. OCOOEHHOCTH
CTpOeHHs Ta30B. MOJISpHBII 00beM ra3000pa3HbIX BEIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3IyX, IPUPOIHBIN ra3. 3arpsa3HeHHe
aTMocheps! (KUCIOTHBIE JOXKIH, TapHUKOBBIN 3P deKkT) 1 0opbba ¢ HUM.
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN Ta3, aMMHUaK,
sTiiieH. VX nonyuenue, cobrpanue 1 pacrio3HaBaHHe.
XKunkoe cocrosinue BemiectBa. Boga. [loTpebnienne BoabI B OBITY M HAa TPOU3BOJICTBE.
XKecTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHUS.
MunepanbHbIe BOJBI, KX UCTIOJIH30BAHUE B CTOJIOBBIX U JICYEOHBIX IEISIX.
Kunkue KpuCTaJbl U UX TPUMEHEHUE.
TBépnoe cocrosiHue BeniecTBa. AMop(dHbIE TBEpAbIE BEIIECTBA B IPUPOJE U B KU3HU
4esoBeKa, X 3HaYeHHe U MpuMeHeHne. Kpucramimueckoe CTpoeHre BEIIeCcTBa.
HucnepcHbie cuctemsl. [loHaTue o qucnepcHbIx cucremax. JucnepcHas dasa u
nucnepcuonHas cpena. Kimaccudukaius IUCIEpCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUSI TUCIIEPCHOM Cpefibl U IUCTIEPCUOHHOM (a3bl.
I'pyOoaucniepcHbIe CUCTEMBI: SMYJIbCUH, CYCIIEH3HH, a9PO30JIH.
ToHkoaUCTIEpCHBIE CUCTEMBI: T€ITU U 30JIH.



CocraB BelecTBa U cMecell. BenecTBa MONEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[TonsTrE «10M1» U €€ Pa3HOBUAHOCTHU: MaccoBas (0 JIEMEHTOB B COEIMHEHUH, J10JIs
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, J10J1s1 pACTBOPEHHOT'O BEIIECTBA B PaCTBOPE) U
oObeMHas. [loms BbIXOA IPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOXKHOTO.

JleMoHcTpauuu. Mozenb KpUCTaUNINYECKOH pereTky xinopuaa Hatpus. OOpa3ibl MUHEPAJIOB €
MOHHOW KPUCTAJUIMYECKOM PEIIETKOM: KAJIbIUTA, TajuIuTa. MOJEIn KpUCTAITIIMYECKUX
PEIIETOK «CYyXOTo JibJia» (WK ioaa), anMasa, rpadura (uiu kBapia). Moaeinb MOJICKYIIbI
JTHK. O6pa3ibl mactmace (peHomopopmalibIeruiHble, MOJInypeTaH, MOJIUITUIICH,
HOJIUIPONUJIECH, TOTUBUHUIXJIOPUA) U U31enus u3 HuX. OOpasibl BOJIOKOH (IIEPCTh, LIEIIK,
alleTaTHOE BOJIOKHO, KaIlpOH, JIJaBCAaH, HEWJIOH) U u3enus u3 Hux. O0pa3ipl HEOpraHMYeCK1X
IIOJIMMEPOB (cepa MmacTudeckas, KBapll, OKCHJl aIFOMUHMS, IPUPOAHbIE aTFOMOCHIINKATBI).
Mognens MossipHoro o0bema ra3oB. Tpu arperatHbsix cocTosTHUS BoAbl. OOpa3ibl HAKUIIH B
YallHUKE ¥ TPYOax HEHTPAIBHOTO OTOIUICHUS. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCT paHECHUSI.
ITpuGopsl Ha KUAKUX KpucTaiuiax. OOpa3sLbl pa3InYHbIX AUCHEPCHBIX CUCTEM: AMYIIbCUH,
CYCIICH3HUM, adpo3oJiel, reneit u 3omei. Koarynsamus. Cunepesuc. Dddext Tunaans.
JIaGopatopHsbie onbIThI. 2.0mnpeeeHue TuIla KpUCTaUINYECKON pelleTKU BeIecTBa U
OIHMCaHUE €ro CBOUCTB. 3. O3HaKOMJIEHHE C KOJUIEKLIMEN TOJTMMEPOB: IIACTMACC U BOJIOKOH U
u3nenus u3 Hux. 4. McnbiTanue BoJbl HA )KECTKOCTh. Y CTpPAaHEHUE KECTKOCTU BOABL. 5.
O3HaKOMJIEHHE C MUHEPAJIbHBIMU BoAaMHU. 6. O3HAKOMJIEHHE C JUCIIEPCHBIMU CUCTEMAaMH.
IIpakTuyeckas padora Ne 1. Ilonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tewma 3. Xumudeckue peakiuu (8 1)

Peaknuu, naymue 0e3 n3MEHEHHs COCTaBa BELECTB. AJUIOTPOIUS U alNIOTPOIIHBIE
BUZIOM3MEHEHH. [ [pUYrHbI aIIIOTPONTUH Ha TIPU Mepe MOIU(PUKAIINI KHCIOPOAa, YyIiiepoaa u
docdopa. O30H, ero OUOIIOTHYECKAS POJTb.

H3oMmepsl 1 u3oMepus.

Peakuuu, naymue ¢ ”3MEHEHUEM COCTaBa BELIECTB. Peakiuy coelMHEHNs, pa3IoKEHuUs,
3aMellleHus 1 00OMeHa B HEOPraHUYECKOM U OpraHndeckoi xumMuu. Peakunu 3x30- u
sHpoTepMuueckue. TemnoBoi 3¢ (hekT XuMUIeCKO# pe akIuu 1 TEPMOXUMHYECKUE YPaBHEHHUS.
Peaknun ropenus, Kak 4acTHBIN CIy4al SK30TEPMUYECKUX PEAKLIAN.

Ckopoctb xuMHuecKoi peakinu. CKOpOCTh XUMUYECKOH peakuu. 3aBUCUMOCTb CKOPOCTH
XMMHYECKON pPEeaKIIMK OT IPUPOABI PEarupyrOIIMX BELIECTB, KOHLEHTPALIUH,

TEMIIEPATYPBI, IIIOMAAH IOBEPXHOCTH COMPUKOCHOBEHMSI U KaTanu3aTopa. Peakiuu romo- u
rereporeHHsle. [loHsTHE 0 KaTanu3e U Karaau3aropax. @epMeHThI Kak OHOJIOTHYECKHUe
KaTaJan3aTopbl, 0COOEHHOCTH X (QYHKIIMOHUPOBAHHUSI.

OObpaTumocTh XUMHUECKUX peakuuil. HeoOpaTtumMele u oOpaTMble XUMUYECKUE PE aKLIUU.
CocrosiHMe XUMUYECKOTO paBHOBECHS JUIsl 00PaTUMBIX XUMHUECKUX peakuuil. CriocoOsl
CMELIEHNUs XMMUYECKOI0 paBHOBECHUS Ha IpUMeEpe CUHTe3a amMuaka. [ToHsaTue 06 OCHOBHBIX
Hay4YHBIX IPUHLUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa WA CEPHON KUCIIOTHI.
Ponb Boabl B xuMHuueckoil peakuuu. MictuHHbIE pacTBOpBl. PacTBOpUMOCTS U KitaccuuKanus
BELIECTB 10 3TOMY IIPU3HAKY: pac TBOPUMbIE, MaJOPaCTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.
DAEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKas qucconuanus. KucioTel, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKOMN TNCCOLMALINN.

XUMUYECKUE CBOMCTBA BOJBI: B3aUMOAECUCTBHUE C METAJUIAMH, OCHOBHBIMH U KMCJIOTHBIMHU
OKCHJIa MU, pa3JiokKeHHe U 00pa30oBaHue KPUCTAIUIOIUApaToB. Peakuuy ruaparaium B
OPraHN4eCKON XUMHH.

I'unponu3 opraHMyecKUX U HEOpraHM4eckux coequHeHnit. HeobpaTumsbiii ruiposms.
OOpaTuMBlii THIPOIIN3 COJIEH.

I'maponu3 opraHMYECKUX COEAMHEHUN U €r0 MPAKTUYECKOE 3HAUEHUE JIJIS TIOJTyUEHUS
TUJIPOJIM3HOTO CIIMPTa U MbUIa. bruosornyeckas posib ruApoin3a B JIACTHYECKOM U
SHEPreTHYecKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakiiu. CteneHb okucienus. OnpeseneHue CTeneHu
okucieHus no popmyne coenunenus. [lonstue 00 OKUCIUTETBHO-BOCCTAHOBUTENBHBIX
peakuusax. OKUCIIEHUE U BOCCTAHOBIIEHUE, OKUCIUTEIL U BOCCTAHOBUTEID.



DneKTpoan3. DNEKTPOIIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN NPOIECC. DIEKTPOIHU3
pacIuiaBoB U pacTBOPOB Ha IpuMepe xjopuaa HaTpus. [IpakTudeckoe npuMeHeHne
ANEKTPONIN3A. DIEKTPOIUTHUECKOE MOTYyUEHUE aTIOMUHUS.

Hemonctpanuu. [IpeBpamienue kpacHoro ¢ocdopa B 6emnbiii. O30HaTOp. MOmenu MoJIeKyJ H-
OyTraHa u n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIIUU OT MIPUPO/BI BEIIECTB HA IpUMEpe
B3aMMO/ICIICTBHS paCTBOPOB PA3IUYHBIX KUCIOT OAMHAKOBOW KOHIICHTPAIIUH C OJIMHAKOBBIMU
rpaHyJlaMU [IUHKA ¥ B3aUMOJIEHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKA, JKeJIe3a) C COJITHOM KUCIIOTOW. B3anumoeiicTBre pacTBOPOB CEPHOM KUCIIO THI C
pacTBopamu THOCYIIb(aTa HATPUS PA3TUIHON KOHIICHTPALMHU U TeMIiepaTypsl. Mozenb
KUITSIIEro ciosi. Pa3ioxeHue nepokcuia BoJA0poa ¢ MOMOIIbI0 KaTtaiau3aTopa (OKcuaa
Mmaprasnia (IV)) u kaTanasbl CbIporo msca u celporo kaprodes. [Ipumepb HeoOpaTUMBIX
peakuuii, uaymux ¢ 00pa3oBaHUuEM 0CajKa, ra3a Wi BoJbl. BanmoseiicTBie TUTHS U HATPUS
¢ Bojoii. [Tommydenune okcuma pocdopa (V) u pacTBOpeHUE €T0 B BOJIE; UCTIBITAHUE
MOJIyYEHHOTO pacTBOpa JlakmycoM. OOpasiibl KpUCTAIUIOTUAPATOB. VICIIbITaHHE PaCTBOPOB
AJEKTPOJIUTOB U HEIIEKTPOIUTOB HA MPEAMET JUCCOUAIMH. 3aBUCUMOCTD CTEICHH
ANEKTPOIIUTUYECKON TUCCOLMAIIUN YKCYCHOM KHCTIOTHI OT pa30aBieHus pactBopa. [ 'maponus
KapOuaa kanpius. [ 'uaponus kapOOHATOB 1IEIOYHBIX METAJUIOB U HUTPATOB LIMHKA UM CBUHIIA
(IT). 1o nmyuenue mbLna. [Ipocreiiniie OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIIUN:
B3aMMOJICHCTBHE IIMHKA C COJISTHOM KHCIIOTOM U Kene3a ¢ pacTBopoM cynbdara meau (11).
Mogenp snekrponusepa. Moiesnb 3JIeKTPOJIU3HON BaHHBI JIJIs MOJYYEHUS aJTFOMUHUS.
JlaGoparopHble onbIThI. 7. Peakiius 3amMenieHrs Meau >Kele30M B pacTBOPE METHOTO KyIopoca.
8. Pe aknuu, unyiue ¢ oopazoBaHueM ocajka, raza u Boasl. 9. [lonyuenue kucnopoaa
pa3oKeHUEM MEPOKCHIa BOJAOPOa ¢ MOMOIIbI0 okcuaa Mapranua (IV) u kartanassl cbIporo
kaprodens. 10. [Tonydenue Boopoa B3auMoIeHUCTBUEM KUCTOTHI ¢ TMHKOM. 11. Pa3 nuunbie
CIIy4ad TUJIPOJIN3A COJIEH.

Tema 4. BemectBa u ux cBoiictsa (9 4)

Mertainnbl. BzaumozeiicTBie METaIOB ¢ HEMETalIaMu (XJI0POM, CEPOil ¥ KHCIOPOIOM).
B3aumopeiicTBue MIETOYHBIX U HIEIIOYHO3EMETbHBIX METANIOB C BOJOW. DIEKTPOXUMHUYECKHIA
P HAaIPSDKEHUM METAJLIOB. B3auMoIelcTBUE METAILIOB C pACTBOPAMU KHUCIIOT U COJIEH.
AnromuHOTEepMUS. B3anMoielicTBre HATPHUS C 3TAHOJIOM M (PEHOIIOM.

Koppo3zus merannos. [IoHATHE O XUMHUYECKON U AJIEKTPOXUMHUYECKOU KOPPO3UU METAIIIOB.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

Hemerannsl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOT€HOB KaK HanboJiee THITHYHBIX
Mpe/icTaBUTe Jiel HemeTauioB. OKUCIUTENbHbBIE CBOMCTBA HEMETAJNIOB (B3aUMOICHCTBHUE C
MeTaJlJIaMH U BOJI0poJIoM). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMOJIEIICTBHE C
0o0J1e€e MEKTPOOTPULIATENbHBIMY HEMETAIIJIAMH U CII0KHBIMU BELIECTBAMHU-OKHCIUTENSIMH).
Kucnotsl Heopranndeckue u oprannueckue. Knaccudukaius kuciaor. XUMHUECKHUE CBOMCTBA
KHUCJIOT: B3aUMOJICHCTBUE C METAJIJIAMU, OKCUJIAMU METAJIOB, TUAPOKCUIAMH METAILJIOB,
COMsIMU, ciUpTamHu (peakius atepudukainun). Ocodbie cCBOWCTBA a30THON U
KOHUEHTPUPOBAHHON CEPHOUN KHUCIIOTHI.

OcHoBaHUsI HeopraHudeckue u oprannyeckue. OCHOBaHUS, UX KiacCupUKalus. XUMHUYECKHE
CBOMCTBAa OCHOBAHUM: B3aUMOJICHCTBHE C KUCIOTaMHU, KUCIOTHBIMHU OKCUZAMH U COJISL MU.
Pa3no)xeHne HeEpacTBOPUMBIX OCHOBAHUH.

Conu. Knaccuduxanus coneii: cpejHue, KUCIIble U OCHOBHbIE. XMMHUYECKHE CBOWCTBA COJIEH:
B3aUMOJICIICTBUE C KUCITOTaMH, 1I€JI04YaMy, MeTajulaMH U coisiMu. [IpeacraBurenu coneit u ux
3Ha4YeHHEe. XJIOPU]T HATPHs, KapOOHAT Kaybiws, pocdar kanbIus (CpeTHUEe COJIN);
rUApoKapOOHATHI HATPHUS U aMMOHHUS (KHCIIbIE COJIN); TUIpoKcokapooHaT menu (1) —
MajaxuT (OCHOBHAsSI COJIb).

KauecTBeHHBIE peakIy Ha XJIOpUI-, Cylb(dat-, u KapOOHAT-aHUOHBI, KATHOH AMMOHWUS,
katuonsl xene3a (I1) u (II0).

I'enernueckas cBS3b MEXKAY KJacCaMH HEOPraHMYECKUX U OPTaHUYECKUX COETMHEHUH.
[ToHsiTHE O TEHETUYECKOM CBSA3U U TEHETUUECKUX psifax. [ ' eHeTHUeCcKuil psii MeTaia.
I'enetnueckuit psg Hemetaia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPTaHMYECKOM XUMUH.



Hemonctpauunu. Komnekius o6pasioB MeTayioB. B3aumoseiicTBue HaTpus U CypbMBI €
XJIOpOM, kKeJie3a ¢ cepoi. ['opeHne Maruus u antoMUHUA B KUCIIopojae. B3aumoperncreue
LIEJIOYHO3EMEIIBHBIX METAJUIOB € BOJIOM. B3anmoneicTBre HATPUsL ¢ 3TAHOJIOM, [IUHKA C
YKCYCHOM KHCJIOTOM. AlfoMuHOTEpMUsl. B3auMoeicTBrue Meii ¢ KOHIIEHTPUPOBAHHOM
a30THOM KUCIOTOU. Pe3ynpTaThl KOppO3UK MeTal JIOB B 3aBUCMMOCTH OT YCJIOBHII ee
nporekanus. Komnekuus oOpa3ioB HemeTamioB. B3anmoaelicTBre XJI0pHOM BOJBI €
pacTBopoM Opomuaa (nonuaa) kanus. Komnekuus npupoiHbIX OpraHUYECKUX KHUC JIOT.
PazbaBneHue KOHIIGHTPUPOBAHHOW CEPHOM KUCIOTHL. B3anMoeiicTBre KOHIIEHTPUPOBAHHON
CEpHOM KUCIIOTHI C CaXapoM, LIEJUTI0I030i 1 Menbio. OOpa31bsl IPUPOJIHBIX MUHEPAJIOB,
COJIep>KaIINX XJIOPUJ HATpHs, KapOOoHAT KaubIus, pocdat KaiabIus U THAPOKCOKApOOHAT MEAH
(IT). O6pa3ibl TUIIEBBIX POIYKTOB, COAEPIKALUX THAPOKAPOOHATHI HATPUS M AMMOHUS, UX
CIOCOOHOCTH K Pa3JIOKEHHUIO MPU HarpeBaHuu. ["amenue coapl ykcycom. KauecTBeHHbIE
peakuuy Ha KaTUOHBI U QHUOHBI.

JIaGopatopusbie onbITHI. 12. McnibITanne pacTBOPOB KUCIIOT, OCHOBAaHHUN U COJICH
uHAuKatopaMu. 13. BzauMoelcTBue CONsTHOM KUCIOTBI U PaCTBOPA YKCYCHOM KUCIIOTHI C
Metaiuiamu. 14. B3aumoieicTBUE COMSHOM KUCIOThI U paCTBOPA YKCYCHOM KUCIIOTbI

¢ OCHOBaHMAMHU. 15. B3auMoencTBue CosTHON KUCIOThI U PACTBOPA YKCYCHOM KHUCIIOTHI C
consimu. 16. [lonydeHue u cBolicTBa HEPACTBOPUMBIX OCHOBaHMM. 17. I'maponns X10puaoB u
aIeTaTOB IIETOYHBIX METAUIOB. 18. O3HaAKOMIICHHE C KOJUICKIMSIMU: a) METAILJIOB; 0)
HEMETAJIOB; B) KUCJIOT; T') OCHOBAaHMIA; ) MUHEPAJIOB U OMOJIOTUYECKUX MaTEpHAIIOB,
coJiepKaluX HEKOTOPBIE COJIH.

[IpakTuueckas pabora No2. Pemienue skCriepruMeHTANbHBIX 3a/1a4 Ha UICHTHPUKAITUIO
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHUN.



INTAHUPYEMBIE PE3VJIbTATHI U3YUEHUA [TPEJIMETA
JIM4HOCTHBIE pe3yJIbTaThI

1. Oco3Hanue poCcCUMCKON rpakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA, YyBCTBA TOPAOCTH 32
POCCHUHCKYIO XMMHUYECKYIO HAYyKYy.

2. T'OoTOBHOCTH K OCO3HAHHOMY BBIOODPY JaibHEUIIEH 00pa30BaTeIbHON TPACKTOPHH WIIH
TPYIOBOH JEATEIHHOCTH.

3. YMeHue ynpasisaTh CBOSH MO3HABATEIILHON JIEATEIBHOCTIO, TOTOBHOCTh M CITOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCIIE cCaMO00pa30BaHMIO, HAa MPOTSXKEHUU BCEH JKU3HU; CO3HATEIIBHOE
OTHOILICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHONW MPOpECCHOHATLHON 1
0OIIECTBEHHOMN AESITETbHOCTH.

4. TlpunATHE U peau3alys HEHHOCTEH 3J0pPOBOTO U OE30MIaCHOT0 00pa3a )KU3HU, HETIPHUITHE
BPE/IHBIX MPUBBIYEK (KypeHUsi, yOTPeOIeHHUS aIKOr0Jil U HApKOTUKOB) HAa OCHOBE 3HAHMIA O
TOKCUYECKOM U HAPKOTUYECKOM JEMCTBUM BELIECTB.

MeranpenMeTHbIE pe3yJIbTATHI
Perynstuubie YV :

1. YMmeHue caMOCTOSTENbHO ONpeesaTh el / 3a1a4H, 3a/1aBaTh apaMeTpbl U KPUTEPUH, 110

KOTOPBIM MO>KHO OIPEAEIUTh, YTO LIENb JOCTUTHYTA;

2. CriocoOHOCTD OIICHMBATh BO3MOXKHBIE TIOCTIEACTBUS JOCTUKEHHS MTOCTABICHHOM 1IeIH;

3. YMeHue opranu30BbIBaTh 3 (HEKTUBHBIN MIOUCK PECYPCOB, HEOOXOAMMBIX /ISl IOCTUIKECHUS

MOCTaBIICHHOMW 1ENIH;

4. YMeHue conocTapisATh NOJYyYEHHBINH pe3ysbTaT JesTEIIbHOCTH C [TOCTABJIEHHOM 3apaHee

EJNbIO.

ITo3naBarenwubie YV /:

1. YmMeHue CKaTh ¥ HAXOJUTHh OOOOIICHHBIC CITOCOOBI PEIICHUS 3a7]a9, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIA HH(POPMAIIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBHIE
(yueOHBbIEC 1 TO3HABATENIbHBIC) 33/1a4H;

2. YMeHHe KPUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C Pa3HBIX MMO3UIIHIA,

pacrno3HaBaTh U (PUKCHUPOBATh NPOTUBOPEUHS B NH()OPMALIMOHHBIX UCTOUHUKAX;

YMmenue npeodpa3oBeiBaTh HHOOPMAIHIO U3 OJJHON (POPMEI B IPYTYIO;

YMeHue HaXOAUTh U IPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOILIEHUHU ACUCTBUN U

CYKIEHHM IPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCS K KpUTHUECKUM 3aMEUaHUSIM B

OTHOILIEHUH COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh MX KaK pecypc cOOCTBEHHOTO

pa3BUTHS;

5. CrnocoOHOCTh BBIXOJUTH 32 PAMKH Y4€OHOTO NMPEAMETA U OCYIIECTBIATH 1IeJIEHANPABIICHHBIH
MOMCK BO3MOKHOCTEH ISl HIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB IENCTBUS;

6. YMeHue BbICTpauBaTh MHIUBHUYaJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUThIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS.

KommyHukatusHbie Y'Y /1:

1. CnocoOHOCTH OCYHIECTBIISITH JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO
B3pOCIIBIMH;

2. CnocoOHOCTb BBICTYINATh B PA3HBIX POJISX MPU OCYLIECTBIECHUH I'PYNIIOBON pabOThI
(reHepatop uaen, KPUTUK, UCIIOTHUTENb, BHICTYIAIOLIHI, SKCIEPT U T.1.);

3. YMeHHe KOOpAUHUPOBATh U BBIOIHATH padOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJIEHCTBUS;

4. YMeHue pa3BepHYTO, JOTHYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHUS C HUCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

5. CnocoGHOCTh pacro3HaBaTh KOH(QIMKTHOTEHHbIE CUTYAIMH U MPEA0TBPAIIaTh KOH(DIUKTHI,
BBICTPANBaTh JIEJIOBYIO U 00Pa30BaTeNbHYI0 KOMMYHHUKAIIMIO, H30erast JMYHOCTHBIX
OLICHOYHBIX CYKICHHI.

~w
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10.

[IpeameTHbIE PE3YNILTATHI

3HaHue (IOHUMaHKE) U3YUEHHBIX IOHATHH, 3aKOHOB U TEOPUil.

YMeHue onuceiBaTh J1EMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO POBEAEHHBIE SKCIIEPUMEHTHI,
UCIIOJb3YS JJIs1 3TOTO €CTECTBEHHBbIN (PYCCKUI, pOJHOMN) SI3BIK U SI3bIK XUMMHU.

YMmenue kiaaccupuupoBaTh OPraHuIeCcKUe COSAMHEHHS U XUMUYECKHE PEaKIUH 110 pa3HbIM
OCHOBaHUSIM.

YMeHue xapakTepu30BaTh U3YUEHHBIE KJIACCh OPraHUYECKUX COEIMHEHUN U XUMUYECKHE
peaxkuuu.

['0TOBHOCTBH MPOBOANTH XUMUYECKUI IKCTIEPUMEHT, HAOIIOAATh 33 €r0 MPOTEKAHHEM,
(buKCUpPOBaTh Pe3ybTaThl CAMOCTOSATENILHOTO U IEMOHCTPUPYEMOI'0 SKCIIEPUMEHTA, JIeNaTh
BBIBO/JIBI.

YMeHue popMynupoBaTh XUMHUUECKHE 3aKOHOMEPHOCTH, ITPOrHO3UPOBATh CBOMCTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX.

[Torck MCTOYHHUKOB XUMHUYECKOM HH(pOpMALMHU, TOJIydeHHe Heo0X0AUMO nHpopmanuu, eé
aHaJN3, M3TOTOBJICHNE XUMHUECKOTO HH(POPMALIMOHHOTO MPOYKTA U €r0 Mpe3eHTalHs.
YcTaHOBIEHHE 3aBUCUMOCTH CBOMCTB U IPUMEHEHHNS BAKHEHIINX OPTaHUYECKUX
COEIMHEHUH OT UX XMMHUYECKOT0 CTPOEHHUS, B TOM YHCJI€ U O0YCIOBIIEHHBIX XapaKTepOM
3TOr0 CTPOEHUS (IIPEesIbHBIM WM HETIPeIeNbHbIM) U HATUYMEM (PYHKIIMOHAJIBbHBIX FPYIIIL.
MonenupoBaHue MOJIEKYJI OpraHMYECKUX BEIIECTB.

[TonnMaHne XMMUYECKON KapTHHBI MUPa KaK HEOTbEMJIEMON YaCTH LEJIOCTHOW Hay4YHOU
KapTUHBI MUDA:

AHaJu3 U OlLIeHKA MOCIIEACTBUHN 17151 OKPYKAOLIEH cpelibl ObITOBOM U MPOM3BOICTBEHHOM
NeSITeIbHOCTH YeJIOBEKa, CBI3aHHOMU C MIPOU3BOACTBOM U NEpepabOTKON XMMUYECKUX
IPOJYKTOB.

[TpoBeneHNEe XMMHUECKOTO HKCIIEPUMEHTA, pa3BUTHE HABBIKOB y4eOHOM, IPOEKTHO-
MCCJIE0BATEIBCKON Y TBOPUECKOH NEATEIbHOCTH IIPH BBIIIOJHEHUY HHIUBUAYAIbHOIO
IIPOEKTa [0 XUMUH.

Cobmronenue npaBuil 6€30aCHOTO 0OpalleHHs ¢ BElleCTBaMM; OKa3aHUe MepBOI OMOLIH
IIPU OTPABIIEHUSX, 0’KOTaX U TpaBMax, OJYyYEHHBIX B pe3yJIbTaTe HAPYIIECHUS [TPaBUIl
TEXHUKU 0€30MaCHOCTH NpHU paboTe ¢ BElIeCTBAaMH U J1a00paTOpPHBIM 000pyI0BaHUEM.
OOGyuaromuiicss Ha 6a30BOM YPOBHE MOJYUYUT BO3MOKHOCTh HAYIUTHCS:

Hcnonb30BaTh METOJbl HAY4YHOTO IIO3HAHMSA TIPU BBIIOJHEHWU IPOEKTOB U y4deOHO-
MCCJIE0BATENbCKUX 3a7a4 XUMUUECKON TEMaTHKH.

[IporHo3upoBaTh CTPOEHHE M CBOWCTBA HE3HAKOMBIX OpPraHMYECKHUX BEIIECTB HA OCHOBE
AQHAJIOTUH.

IIporHo3upoBaTh TEYEHHE XUMUYECKHMX IIPOLECCOB B 3aBUCHUMOCTHM OT YCIOBHH HX
NPOTEKaHUA U MpeaIaraTb CocoObl yIpaBIeHUs STUMH MTPOLIECCAMHU.

VYcraHaBnuBaTh B3aMMOCBA3b XUMHUH C TMPEIMETAMH T'YMaHUTapHOTO LHKJA (A3BIKOM,
JUTEPaTypOil, MUPOBOI Xy/10)KECTBEHHOH KYJIbTYpOi).

PackpbIBaTh pojib XUMHUYECKHX 3HAHUH B OyayIel MPaKTHUYECKOH JesITeIbHOCTH.
PackpbIBaTh pojib XUMHUYECKHX 3HAHUH B (POPMUPOBAHUN UHIMBUAYATIbHONW 00pa30BaTeIbHON
TPaeKTOPHH.

AprymMeHTHpOBaTh €IMHCTBO MHpa BELIECTB YCTAHOBJIEHHEM I'€HETUYECKOM CBSA3U MEKIY
OpPraHMYECKUMHU U HEOPTAaHNYECKUMU BEIIECTBAMHU.

Brnaners XuMHUUeCKUM A3BIKOM JJIs1 00OTaleHHsI CIOBAPHOTO 3amaca U pa3BUTHUS PEUH.
XapakTepu3oBaTh CTAHOBJIEHHE HAyYyHOW TEOPHUM Ha TpPUMEPE OTKPBITUS TEOPUHU
XUMHYECKOTO CTPOCHHS] OPraHUYECKUX COETUHEHUM.

Kputrndyeckn OTHOCHUTBCS K IICEBAOHAYYHOM XHMHYECKOW HH(OpManuu, MoiaydaeMoi H3
pa3HbIX UCTOYHHUKOB.

[Tonnmatp r00anbHBIE MPOOJIEMBI, CTOSILKE IMEpell 4YEeJIOBEYECTBOM (IKOJIOTHUYECKUE,



CBIPbEBBIC, SHEPIeTUUECKHUE), U MpeAsiaraTh MyTH WX PEIICHHs, B TOM YUCJIE U C TOMOIIBIO
XUMUH.

B pesynbrare nzyuenuss XxuMuu Ha 0a30BOM YPOBHE YUEHUK JOJKCH 3HATh/ TOHUMATh:
BAKHEWIINE XHMHUYECKHE ITOHATHUA: BELIECTBO, XUMHUYECKHUU 3JIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEJIbHAS. aTOMHAas U MOJIEKYJIIPHAs. MacChl, HOH, aJUIOTPOIHS, U30TOIbI, XUMUYECKAS
CBSI3b, 3JIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTh, CTEIIEHb OKUCJIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYISAPHOTO CTPOCHHS, PACTBOPHI,
3JIEKTPOJIAT W HEAJIEKTPOJUT, DJIEKTPOJIUTHYECKAs] JUCCOLMALMs, OKHCIUTEIb U
BOCCTAaHOBUTEIIb, OKHCJICHHE W BOCCTAHOBJICHME, TEIJIOBOH 3(PQeKT peaxiuu, CKOpOCTb
XUMUYECKOM  pEakUuu, Karajau3, XUMUYECKOE paBHOBECHE, YIJIEPOJHBIA  CKEJET,
GyHKIIMOHATBHAS TPYIIA, H30MEPUSs, TOMOJIOTHS;

OCHOBHBIE 3aKOHbl XHMMHH: COXPAHEHHME MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

OCHOBHBIE TEOPUU XMMHUH: XUMHUYECKOU CBA3M, IEKTPOJIUTUYECKON JUCCOLUALNH, CTPOCHUS
OPraHUYECKUX COCITUHEHUM;

BAKHEWILME BEUIECTBA M MaTEpHAJIbl: OCHOBHBIE METAJUIbl U CIUIABbl; CEpHas, COJISHas,
a30THas M YKCYCHAasl KUCJIOTBI;, MEI0YH, aMMHUaK, MUHEpaJIbHbIC yIOOpEHUS, METaH, dTHJICH,
aneTusieH; OC€H30J, ATaHOJ, KUPBI, MbLJIa, TJIIOK03a, caxapo3a, KpaxMmal, KieTyaTka, OelKw,
HMCKYCCTBEHHBIE 1 CUHTETUYECKNE BOJIOKHA, KAYUyKH, [JIACTMACCHI;

YMETB:

HAa3bIBaTh U3YUYCHHBIE BEILIECTBA 10 «TPUBUATIBHOW» U MEKIYHAPOAHON HOMEHKIIATYpPE;
ONpPENENATh: BAJICHTHOCTh U CTEIEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB, THI XUMHYECKOU
CBSI3M B COCIMHEHUSX, 3aps]l MOHA, XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHEHUH, OKUCIUTENIb W BOCCTAHOBUTEIb, IMPUHAICKHOCTh BEHIECTB K Pa3jIUYHbIM
KJIaCCaM OPraHUYECKUX COCIMHEHUM;

XapaKkTepU30BaTh: 3JEMEHThl MallbIX IEPUOJOB IO UX IMOJokeHuw B Ilepuogmyeckoit
cucreme JI.1. MenneneeBa; o0Ime XuMUIECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPraHMYECKUX COCIUHEHUN; CTPOCHUE U XMMHYECKUE CBOMCTBA
M3YyYECHHBIX OPTraHUYECKUX COCIMHEHUI;

OOBSACHATH: 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMUUYECKOM
CBA3M (MOHHOW, KOBAJEHTHOM, METAJUIMUECKOH), 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM
PEaKIUU U MOJOKEHHSI XUMUYECKOTO PAaBHOBECHS OT Pa3NUYHbBIX (PAKTOPOB;

BBITIOJIHSITh XUMUYECKUHM HKCIIEPUMEHT IO PACIO3HABAHHUIO BAXKHEHIITNX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB;

MPOBOJIUTh CAMOCTOSTENbHBI TMOUCK XUMHYECKON HWH(OpMallMUu C HCIOJIH30BaHUEM
pPa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HCMOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU I O0pabOTKH H
nepeaayd XuMu4eckor nHGopMaIuu 1 e€ mpeCTaBICHUs B Pa3INUHbIX (hopMax;
WCIIOJIb30BaTh TMPUOOPETEHHBIE 3HAHUS W YMEHUS B TPAKTUYECKON MACSATEIHHOCTH H
ITIOBCETHEBHOW JKU3HH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 knacc
Ne Tema ypoka Koun-
ypoKa BO
4acoB
1 Ctpoenue aToma 1
2 DNeKTpOHHbIE KOH(UTYpAIlMK U BaJICHTHBIE BO3MOXHOCTH aTOMOB 1
3 [Mepuonnueckwnii 3axon u [ICXD 1
4 HNonnas xumudeckas CBs3b 1
5 KoBasienTHast cBsi3b 1
6 Bomopoanas cBs3b 1
7 Meramnueckas CBs3b 1
8 ["a3000pa3HoOe COCTOSIHUE BEIIECTBA 1
9 XKuakoe cocTosiHUE BElIeCcTBa 1
10 TBEpmoe cocTosiHUE BEIIECTBA 1
11 Cocras BemectBa. Cmecu 1
12 MaccoBas u 00bEMHAs HOIA 1
13 | Pemenue pacu€THBIX 33724 Ha BBIYMCICHUE MACCOBBIX JOJCH 1
14 | IIP Nel «Ilomyuenue, cobupanue u pacrio3HaBaHUE Ta30B» 1
15 | JIucriepcHbie CUCTEMBI 1
16 O6006mmenue u cucrematusamus «CTpoeHHE aToMa U EPHOTNYECKUNA 1
3akoH JI.M1. MenneneeBa» u «CTpoeHHE BELLIECTBAY
17 KP Nel «Ctpoenue aroma u nepuoandeckuii 3akon J[.1. MenaeneeBa» u 1
«CTpOoeHHE BEIIECTBAY
18 | Knaccudukanus XUuMUYECKUX PEaKIIUii B HEOPTaHUUECKOU 1 1
OPraHN4YeCKOM XUMHUH
19 | CxopocTh XUMHUYECKOH peaKkInu 1
20 OOpaTUMOCTh XUMHUUYECKHUX PEAKIIHHA 1
21 Posb BOZIBI B XUMHYECKHUX PEAKIUAX 1
22 I'upponus 1
23 | OKUCIUTENHHO - BOCCTAHOBHUTEIBHBIE PEAKIIHN 1
24 | O6o0muieHue U cucteMaru3amus «XUMHUECKHE PEaKIum» 1
25 KP Ne2 mo teme «XuMHUUYECKHE PEAKIHI 1
26 Meransl 1
27 | Kopposust MeTamioB 1
28 Hewmerannsl 1
29 | Kucnotsl 1
30 OcHoBaHus 1
31 | Comn 1
32 | OboObuieHre U cucTeMaTU3alys 3HaHU| 110 001el 1 HeopraHUu4ecKon 1
XUMHH
33 | MToroBslii TeCT 3a Kypc CpeiHel IIKOJIbI 1




