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IlosicauTenbpHas 3amnucka

Pabouas mporpamma o xumuu pa3padoTaHa Ha OCHOBE IIPUMEPHOI TPOrpaMMbl Kypca XHMMHUH JIJIsl OCHOBHOH IITKOJIBI
Y Ha OCHOBE IPOrpaMMbl aBTOPCKOro Kypca xumuu mist 8-11 xknacco O.C. 'aOpuensna, 2018r.

Pabouas nmporpamma npeaHa3HaveHa Ui u3ydeHus: Xumun B 11 kimacce cpeaneit 00mieob6pa3zoBaTeNsHOM KOG MO
yueOnuky O.C. 'abpuensna «Xumus. 11 kmacc. ba3oseiit ypoBenby. «Jlpodar», 2018r

[IporpaMma paccuntaHa Ha mpenoaaBaHue Kypca XuMud B 11 kiacce B o0beMe 2 4acoB B HEZIEINIO, BCEro - 68 4acoB:
1 gac - penepanbHBII KOMIIOHEHT, | Yac - KOMIIOHEHT 00pPa30BaTENBLHOTIO YUPEXKACHHS.

KonuuecTBO KOHTPOIBHBIX padoT 3a rof - 5

KonmuuectBo mpakTiueckux pabdor 3a rox - 4

1 yac U3 MIKOJIBHOTO KOMITOHEHTA BBIACICH C LIEIbI0 KAa4eCTBEHHOTO MPOBEICHHUS M BBINOJIHEHUS XUMHYECKOTO
MpaKTUKyMa U IEMOHCTPALIMOHHOI O 3KCIIEPUMEHTA, JJIs pelieHus 3aja4, KaKk CPEACTBA 3aKpEIIeHU YMEHUN U HaBBIKOB 110
peaMeTy, IJisl Gosee KaueCTBEHHOTO YCBOCHHSI M3ydaeMoro MaTepraia. Tak Kak XUMHUSI - HayKa SKCIIEpUMEHTaIIbHAsI, TO MIPH
BBITTOJTHEHUH TPAKTHYECKUX PAbOT M JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA IOpa3io JIrde YCBauBarOTCs CJIOXKHBIC BOMPOCHL.

HanHas mporpamma pa3paboTaHa Ha OCHOBE 00s3aTENBHOIO0 MHUHHMYMa COZAEPXKaHHs M0 XMMHUH IS OCHOBHOM
00111600pa30BaTEILHON HIKOJIBI U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHHUKOB 3TOH IIKOJIbI, YTO SIBUJIOCH IJIABHBIM
MPUHIIMIIOM €€ CTPYKTYPUPOBAHHUS.

ConepxaHne Kypca COCTaBisieT OCHOBY [UIS PAacKpBITHUS BaXXHBIX MHPOBO33PEHUYECKUX WU, TaKHUX, Kak
MaTepHaJbHOE €IUHCTBO BEIIECTB IMPHPOBI, UX T€HETHUYECKas CBs3b, pa3BUTHE (OPM OT CPaBHHUTEIBHO MPOCTHIX 0
Hanbojee CIOXKHBIX, BXOJSIIMX B COCTAB OPraHU3MOB; OOYCIIOBIIEHHOCTh CBOWMCTB BEHIECTB MX COCTABOM U CTPOCHHUEM,
MPUMEHEHHUS BEIIECTB MX CBOMCTBAMHM; €AMHCTBO IPHUPOJLI XUMHUYECKUX CBSA3€H M CIIOCOOOB MX IMpeoOpa3oBaHMs MpU
XMMHYECKUX MPEBPAICHUAX; TI03HABAEMOCTh CYIIIHOCTH XMMHYECKUX MTPEBPAICHUH COBPEMEHHBIMHU HAyYHBIMUA METOIAMH.

Kypc Brirouaer B ce0si OCHOBBI 0011 M HEOpraHMYECKOM XUMHUU. B mporpamMMe Ha3BaHbI OCHOBHBIE pa3zeibl Kypca,
JUTST KaKJIOTO W3 HHUX TEPEYNCICHBI MOMISKAIINe W3YYCHHIO BOIIPOCH], BHUABI PACUETOB, XUMUYECKHN 3KCIIEPUMEHT.
XUMHUYECKAH JKCIIEPUMEHT B TIpollecce OOYYEeHHUS COUeTaeTcsl C JPYTHMHU CpPEINCTBaMHU OOYUYEHHsS, B TOM 4YHCIE C
ayINOBHU3YaIbHBIMH.

Pemennio 3ama4 BOCIUTAHMA Y YYAlIUXCS WHTEpeca K 3HAHUSAM, CAMOCTOSATENIbHOCTH, KPUTUYHOCTH MBIIUICHHS,
TPYAOIOOHS U IOOPOCOBECTHOCTH TPH OOYYEHUH XUMHU CITYXAaT pa3HOOOpa3HbIe METO/Ibl H OPTraHU3aAIMOHHBIE (DOPMBI, KaK
TPaJAWLIMOHHO YTBEPAWBIINECS B INKOJHHOW TPAKTHKE, TaK M HETPAJAWIMOHHEBIE, TOSBUBIIHECS B OMNBITE IEPEIOBBIX
y4uuTenen.

[Ipu m3ydeHnn Kypca LenecooOpa3HO HCIIONB30BAaTh MCTOPUYECKHH IMONXOA K PACKPBITHIO MOHITHIA, 3aKOHOB U
TEOpHii, MOKA3bIBasl, KAK BOSHUKAIOT U PEIIAOTCS IPOTHBOPEUHS, KAK COBEPIIAIOTCS OTKPHITHS yUEHBIMHU, KAKOBBI UX CYIbOBI
Y KU3HEHHBIE TTO3UIIHH.

[Ipenmouturensapie (HOPMBI OpraHM3aldK YYeOHOTO IMpoIlecca: Ha OCHOBE TEXHOJOTHH MOIYJIBHOTO
obyuenns, KCO ¢ mpumeHeHHeM HHIWBHIyaJbHOTO W muddepeHmpoBanHoro moaxoxa. lIpeobmagaromumu Gopmamu
TEKYIIEro KOHTPOJIS BRICTYNAIOT MICHbMEHHBIN ONpoc (pPa3HOYpOBHEBBIE CAMOCTOATENBHBIE 1 KOHTPOJIBHBIE pa0OTHI, TECTHI)
U YCTHBIN.

Henu u 3agaun Kypca
Lens mnporpamMmbl 0Oy4yeHHs: OCBOGHHME 3HAaHMM O XHMHYECKHMX OOBEKTax M Ipoleccax NPUPOIbI,
CHOCOOCTBYIOIINX PEMISHHUIO TI00ANBHBIX IPO0IEM COBPEMEHHOCTH.

3agauu:

e OcBocHHE 3HAaHUU O XMMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, BaKHEHIINX
MOHATHSX, 3aKOHAX, TEOPHUSIX.

* OBnazeHne yMEHHSIMH NPUMEHSTH IMOJydYeHHBbIC 3HAHUS ISl OOBSCHEHHMs Pa3HOOOPA3HBIX XMMHUYECKUX
SIBICHUH M CBOMCTB BELIECTB, OLEHKH POJIM XHUMHU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTMH M TOJYYEHHUH HOBBIX
MaTepHasoB.

* Pa3Burne no3HaBaTeNbHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOLIECCE CAMOCTOSTENILHOIO
npuoOpeTeHNns 3HAaHUH C HCIIOIBb30BaHUEM Pa3IMYHbIX HCTOYHUKOB MH()OpMAILIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

* Bocnuranue yOeXIEHHOCTH B TO3UTHBHOW pOIMM XUMHUH B JKH3HM COBPEMEHHOIO OOILECTBA,
HEOOXOMMOCTH XUMHYECKH I'PaMOTHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO U OKPYKAIOLIEH Cpee.

* [IpumMeHeHHe TIOIYyYEHHBIX 3HAHUHA U YMEHHIA [UIs1 O€30IacHOr0 UCIIONB30BaHMS BEIIECTB U MaTEpHAIIOB B OBITY,
CENIbCKOM XO3SHCTBE M Ha IPOU3BOJCTBE, PELICHUS NPAKTUYECKUX 3a7ad B ITOBCEJHEBHOM KH3HU, NPERYNPEKICHUSL
SIBJIGHUH, HAHOCALIMX BPE[ 3J0POBBIO UEIOBEKA U OKPYIKAIOLIEN Cpefe.

TpeboBanusi XMMHYECKOro 00pa3oBaHNs K 3HAHUAM M YMeHHAM ydyammxes 11 kjaacca

IIpenMeTHBIE pe3yJIbTATHI:

Y4eHuK N0J/I2KeH 3HATh:




© eavicHeniuiue xumuueckue NOHAMUA: BEIICCTBO, XUMUYECKUH DJIEMEHT, aTOM, MOJICKYJa, aTOMHAs U
MOJIEKYJIIpHAs Macca, alIOTPOIHsI, YIIICPOIHBIN CKeNeT, (YHKIMOHAbLHAS TPy, BEIMIECTBA MOJICKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBIL, JIEKTPOIUT U HEINEKTPOJIUT, JIEKTPOIUTHYECKAS] AUCCOLHALNS, OKHCIIUTEND U
BOCCTaHOBHUTEIIb, OKHMCIICHUE X BOCCTAHOBJICHHE, BAJICHTHOCTD, CTCIICHb OKHUCIICHHUS.

© ocHogHble 3aKOHBI XUMUU: COXPAHCHUS MACCHI BEIIECTB, IIOCTOSHCTBA COCTaBa, IEPUOTUICCKHIA
3aKOH.

© ocnosHble meopuu Xumuu: XUMIUYECKON CBS3H, IICKTPOIUTHUECKON AUCCOIMAIINY, CTPOCHHS OPTaHUIEeCKIX
COCIMHCHUM.

© gaxncnenimue geujecmea u mamepuanbl: OCHOBHBIC METAILIBI U CIUIABBI;, CEpHasi, CONSIHAsI, a30THAsI U yKCYyCHAs
KHCJIOTBI; MEN0OYH, aMMHAK, MUHEPaJIbHBIC yIOOPEHUS, METaH, STHIICH, alleTUIICH, OCH30JI, 3TaHOJI, )KHUPBI, MbIJIa, TJIFOK03a,
caxapo3sa, KpaxmaJ, KjieTuyaTKa, OCJIKH.

YuyeHMK 10JI2KEH YMETh:

© Ha3zvleamb: V3yueHHBIC BEIIECTBA 110 «TPUBHAIBHOW» MJTH MEXKYHAPOIHOW HOMEHKIIATYPE.

© onpedenamup: BaNneHTHOCTh U CTENCHb OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB, THIT XHMHYECKOH CBS3H B
COCAMHCHUAX, 3apA] NOHA, OKUCIUTEIIb U BOCCTAHOBUTEIIb, TPUHAIJIC)KHOCTDb BEIICCTB K PAa3JIMYHBIM KilaCCaM OPraHUYCCKUX
COCJIMHEHUI.

© 00vaACHAmMB: 3aBUCUMOCTD CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI, IPUPOILy XUMHUYECKOH CBS3H (MOHHOM,
KOBaJICHTHOH, METaJNTMYECKOH ), 3aBUCHMOCTh CKOPOCTH XUMHUECKOH PEAKIIUU U TOJOKEHHSI XUMHUYECKOTO PABHOBECHS OT
pa3IHYHBIX (aKTOPOB;

© xapakmepu3zoeamu: >IEMEHTHI MAJBIX TIEPUOJIOB 10 X Nookenuto B [ICX3; obmpie XuMUIecKre CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COSTUHEHUH;

© eblnonHAmMb XUMUYECKUT IKCREPUMEHIN: TIO PACTIO3HABAHUIO BAXKHEHIIINX HEOPTAaHHMYECKUX U OPTaHHYECKUX
BEIIIECTB.

© npoeodumb: caMOCTOSTENBHBIH TOUCK XUMUYECKOW HH(OPMAIINU C UCIIONBb30BaHHEM Pa3IMYHbIX UCTOYHUKOB
(Hay4IHO-TIOMYJISIPHBIX W3JaHHHA, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB VIHTepHETa); HCIONB30BaTh KOMITHIOTEPHBIE
TEXHOJIOTUH JIIsl 00pabOTKH ¥ Mepeau XUMUIeckol nH(opManuu u e€ mpeacTaBiIeHus B pa3IHYHbIX GopMax.

YueHUK 10JI2KeH UCI0JIb30BaTh:

© 00BsICHEHNST XMMHYECKHX SBJICHUN, IPOUCXOIIINX B TIPUPO/IE, OBITY M Ha IPOM3BOJICTBE;

© ompeneneHrs BO3MOXKHOCTH POTEKAHHUS XUMHUECKIX MTPEBPAIICHNI B PA3TUYHBIX YCIOBUSAX U OIIEHKH UX
TOCIEICTBHIA;

© SKONMOTHYECKH TPaMOTHOTO MTOBEACHHS B OKPYKAIOIIEH cpere;

© oOmeHKH BIMSHUS XAMHUYECKOTO 3arpsS3HEHUS OKPYKAIOIIeW Cpeasl Ha OPTaHM3M YellOBeKa M JIPYTHE JKUBBIC
OpPTaHHU3MBI;

© Oe3zomacHOrO OOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BeEIIECTBaMH, JIAOOpaTOPHBIM oOopynoBanueMm; ©

MIPUTOTOBJIEHUS] PACTBOPOB 3aJAHHON KOHIIEHTPAIUH B OBITY U Ha IPOU3BOICTBE;

© KpUTHUYECKOW OIIEHKH JOCTOBEPHOCTH XUMUYECKOH HH(POPMAIIHH, TIOCTYHAIOMIEH U3 Pa3HBIX HCTOYHHKOB.

MertanpeaMeTHbIe pe3yJIbTATHI:

. HAaBBIK CAMOCTOSITEIBHOrO IPUOOPETEHUS HOBBIX 3HAHUM, OpraHu3anus yaeOHoi
JEeATEIbHOCTH, MOUCK CPENICTB €€ OCYIIECTBIICHHS;

. IUTAHUPOBAHUE, KOHTPOJIIMPOBAHKE U OLICHUBAHUE YUEOHBIX ACHCTBUI

. [IOHUMaHKE MPOOJIEMbI, yMEHHE CTAaBUThH BOIPOCHI, BBIIBUTaTh THIIOTE3Y; AaBaTh

olpezeseHns OHATHAM, KIacCU()UIIMPOBATh, CTPYKTYpUPOBATh MaTepual, apryMeHTHPOBATh,

q)OpMy.]'II/IpOBaTB BBIBOJIBI M 3aKJIFOYCHU A,
° YMCHUEC U3BJICKATH I/IH(l)OpMaI_[I/IIO U3 PA3JINYHBIX UCTOYHHUKOB

. yMEHHE BOCHPUHUMATh, CUCTEMATU3UPOBATh U NPENbSBIATE HHPOPMALIMIO B CIOBECHOM,
00pa3Hol, CHUMBOJIMYECKOH (hopmax, aHaIM3MPOBAaTh M IepepabaThiBaTh MOIYYEHHYIO HH(OpMaluio B

COOTBETCTBHU C MTOCTABJICHHOM 3a1a4eif;
yMEHHE NEPEeBOAUTh NHPOPMAIIHIO U3 OJJHOH 3HAKOBOH CHCTEMBI B APYTYIO;

. yMEHHE B3aMMOJCHCTBOBATh C JIIOAbMHU, paboTaTh B KOJUJIGKTHBAaX C BBINOJHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.
JIn4HOCTHBIE pe3yabTaThI:

. (hopMHpOBaHHNE YYBCTBA TOPJOCTH 32 POCCHUICKYIO XUMHUECKYIO HAYKY;

. BOCIIUTaHHE OTBETCTBEHHOI'O OTHOILIEHHUS K IIPUPOAE, OCO3ZHAHUS HEOOXOANMOCTH 3aIUTHI
OKpYXaroIel Cpeapl, CTpEMIICHHS K 3JJ0pOBOMY 00pasy >KU3HHU;

. [MOHUMaHKHE OCOOEHHOCTH KHU3HU U TPYAa B YCIOBHAX MH(POPMATU3AIMN OOLLECTBA;

° q)OpMI/IPOBaHI/Ie TBOPYCCKOI'0 OTHOLICHUSA K HpO6J'I€MaM;



. YMEHHE YIPaBIsITh CBOEH MO3HABATENBHOM JEATEIbHOCTHIO
. (dhopMupoBaHHE TIO3HABATENbHOW U MH(POPMALMOHHON KYIBTYPbI, B TOM YHCJE Pa3BUTHE
HABBIKOB CAMOCTOSITETIbHON paboThl ¢ y4eOHBIMH MOCOOWSMH, KHHUTAMH, AOCTYITHBIMH COBPEMEHHBIMHU
WH(POPMALTMOHHBIMH TEXHOJIOTHUSIMHU
. (hopMHpOBaHHE XWUMHKO-3KOJIIOTHYECKOH KYJIBTYpHI, SIBISIOMICHCS COCTaBHOW YacThIO
9KOJIOTHYECKOH M 00IIEeH KyIbTYphl, U HAYYHOTO MUPOBO33PEHHUSL.
Dopmuvl KOHmpPOnA:
1. Tekymuii KoHTpoNb ( KOHTpONbHBIE PabOTHI M0 TeMaM «CTpoeHue aTtoma. [lepromudeckuii
3aKoH», «CTpOeHHE BelecTBay, «XUMHUYECKHE peakiun», «JucrnepcHble cucteMsl. PacTBopsl.», «BemecTBa u nx

CBOWCTBa»)

2. Tekymue camocrosTenbHbie paboTel o TeMaM : «Ctpoenue aroMa. [leproandeckuii 3aKoH»,
«CTpoeHure BellecTBa», «XUMHUECKHE peakiumny, «[Ipoecchl, mpoucxomsue B pacTBOpax», «XUMHS B KU3HU
00I11eCTBAY)

3. CamocTosiTenbHbIE pabOTHl B paMKaxX Ka)JI0W TeMbl B BHJE (parMeHTa ypoKa, TECTOBOTO
KOHTPOJIS

YuebHo-MeTOANYECKOE 00ecTIeueHne
Y4uremio:

1. Iabpuensa O.C IIporpamMma kypca xumun A7s 8-11 kiaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUAH. -
M.: poda, 2018.-78c.

2. I'abpuensa O.C, JlsicoBa I'.I'., Beenenckas A.I'. Xummus. 11 xmace: B 24. Y.1: HacronpHas kaura
yautend. - M.: Ipoda, 2018. - 320c.

3. l'abpuensa O.C, JIvicoBa I'.I'., Benenckas A.I'. Xumus. 11 xmacc: B 24. Y. II: HacronpHas kaura
yautend. - M.: Ipoda, 2018. - 320c.

4, JleBkun A.H., Ky3uerora H.E. 3agaunuk o xumuu 11 kinacc - M. «Benrtana-I'pady», 2018

5. Xumus. 11 kmacc. ba3zoBwiii ypoBeHb : Meroa.nmocobue / O.C.I'adpuensn, A.B.SmykoBa. - M.:

Hpoda, 2018. - 191c.
JlonoTHUTEILHAS IUTEPATYPA A YUUTeJIs1

1. CraHmapT OCHOBHOTO O0IIIEr0 00pa30BaHUs IO XUMUH.

2. [Ipumepnas mporpaMma OCHOBHOTO 00ITIero oOpa3oBaHus 110 XHUMUH.

3. I'abpuensa O.C., OctpoymoB U.I". Obmias xuMus B TecTax, 3ajadax, yupakaeHusx. 11 kmacc: Yue0.
rocobue A obmeodpazosat. yupexxaenui. - M.: Ipoda, 2018.- 304c.

4, Xumus 11 xjacc: KOHTpONbHBIE W TIPOBepodHble paboTel K yuyeOHuKy O.C.I'abpuensHa,
I".I".JIsrcoBoit «Xumus.11» / O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa u np. - M.:[poda, 2018. - 176 c.

5. Tecter mo xummm: 11-if xm: k yueOHmKy O.C.l'abpmensHa u ap. «Xumus.ll» / M.A.Pa6os,
E.}O.Hesckas, P.B.JIunko - M.:Dk3amen, 2018. - 159c.

6. Tecter mo xumuu. 10-11 xi.: yaebro-meroa.mocodue / P.I1.Cyposinesa, JI.C.I'y3elt, H.U.Ocrannwuii.-
M.: Jlpoda, 2018.-122 c.

7. Xuwmus. 11 kmace: Iloypounsie tmanel mo yuebnuky O.C.l'aGpuensna, I'.I'.JIpicoBO#/ABT.- cOCT.
B.I".lenucoBa.Bonrorpazn:Yuurens,2018-208c.
Y4yenuky:

1. labpuensa O.C. Xumus. 11 xmacc. ba3oBbrii ypoBeHb: y4eOHWK miisi 0OIIe00pa3oBaTENbHBIX
yapexaennii - M: «{pocdar, 2018.

2. AL Tapmmu OOmas 1 HeopraHMYecKass XUMHUS B CXEMaX, PUCYHKaX, TaOMHLAX, XUMHYECKUX
peakmusx. YaebHoe mocodue. 2-e uza.-Cno.: [utep,2018.-304c.

3. B.H. Hoponskun, A.I'. bepexnas, T.B. CaxneBa. Xumusd . 3aaHus BEICOKOTO YPOBHS CIIOKHOCTH
(Bompocsr 36-40) st moaroroBku Kk EI'D.-Pocros H//1: Jlernon,2018.-328c.

4. Kysemenko H.E., Epemun B.B Hauana xumun. Yue0. nocobue 11st CTapIIeKIacCHUKOB U

MOCTYTAIOIKX B BY3HL.. - M.: lIpoda, 2018. - 324 c.
MULTIMEDIA - noaaep:xka npeamera

1. Bupryansnas mkona Kupunna u Mepoaus. Ypoku xumun. 10-11 knacesr. - M.: OO0
«Kupunn u Medoauii», 2010
2. 1C OGpazoBarenbHas KoJUIeKuus XuMus oomiast 1 Heopranndeckas 10-11 xmacc.

Jlaboparopus cuctem mynstumenua Mapl' TV, 2010
HNnaTepHeT-pecypcenl:
1. Alhimik www.alhimik.ru
2. KoHCIEKTHI M0 XUMUH I IKOILHUKOB WWW.chemistry.r2.ru,www.khimia.hl.ru



http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/

3. Xumus g scex WWw.informika.ru
4, Xumus s Bac www.chem4you.boom.ru
5. Xumus. OOpa3oBaTeNbHBIN CalT IS IKOJILHUKOB www. hemi.wallst.ru
Copaep:xanne nporpaMMbl Y4e0HOT0 Kypca
1. Ctpoenue aToma u nepuoauyeckuii 3akon . U. MenaeseeBa.
OcHogHbleceOdeHUAOCMPOEeHUUAMOMA. SIApo: IPOTOHBI U HEUTPOHBI. M30TOIBI. DIIEKTPOHBI.
OnekTpoHHast 0007104Ka. DHEPreTHIeCKHi ypoBeHb. OCOOEHHOCTH CTPOCHUS 3JEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
4-ro u 5-ro nepuooB nepuoanyeckor cucremsl J. 1. Menneneesa (nepexoaHbix aneMeHToB). [Tonsatre 00 opoutansix. S- u
p-opOuTanu. DIeKTpPOHHBIE KOHPUTYpAITUH ATOMOB XUMHUECKHX 3JIEMEHTOB.
IHlepuoouvecrkxutizaxoun/[ U MenoeneeeasceemeyueHuaocmpoeHuuamoma.
OTKpBITHE . n. MeHnneneeBbiM TEPUOIUYECKOT O 3aKOHA.
[lepuonuueckas cucrema xumudeckux 3nemeHToB J[. M. MenneneeBa - rpaduyeckoe OTOOpa)KEHHE MEPHOANYSCKOrO
3akoHa. OU3NYECKUI CMBICT MOPSAAKOBOIO HOMEpA AJIEMEHTa, HOMepa Mepruoja U HoMepa TPYIIbl. BaleHTHBIE 371eKTPOHBI.

[IpuunHBI U3MEHEHHSI CBOICTB 3JIEMEHTOB B MEPHO/AX U IpyMnax (IJIaBHBIX HOATPYIIax).

[lonmoxxenue BoAOpOAa B MEPHOAMYECKOH cucTeMe. 3HA4YE€HUE TMEPHOANYECKOr0 3aKOHA W TNEPUOJUYECKON CHCTEMBI
xumu4ueckux 3yeMenToB . . Menzaeneesa A pa3BUTHS HAYKW U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

2. CTpoeHmne BelecTBa.

Honnasxumuuecxascesaiss. Karnons u annonsl. Kitaccudukanus noHoB. FIOHHBIE KpUCTaITHYECKHE
PEUICTKH. CBoiicTBa BCHICCTB C OTUM TUIIOM KPHUCTAJUIMYECKUX PEIICTOK.

Koeéanenmunaaxumuueckasices3zb. DIEKTPOOTPUIATENHLHOCTD. [lonspHas U HENMONAPHAs KOBAJICHTHBIC
cBs3u. [Junons. [lonsspHOCTE CBA3H M MOMSIPHOCTH MONEKYIbl. OOMEHHBIH 1 JOHOPHOAKIIETITOPHBIA MEXaHU3MBI 00pa30BaHU
KOBAJIEHTHOM CBS3U. MOHeKyJBIpHBIe U aTOMHBLIC KPHUCTAINIMYCCKHUE PCHICTKU. CBoiicTBa BCIIECTB C OTUMHU TUIIAaMU
KPUCTAJUTMYECKHX PEHIETOK.

Memananuveckaaxumuueckascessb OcoOEHHOCTH CTPOSHHUS aTOMOB METaJIOB. Meraymnyaeckas
XMMHYECKas CBSA3b M MeTaJNIndecKas KpucTalIideckas pemerka. CBONCTBa BEHIECTB C ITUM THUIIOM CBSI3H.

Booopoornasaxumuueckascaés3sb MeKMOIEKYIIpHAS U BHYTPUMOJICKYJISIPHAsT BOJOPOIHAS CBSI3b.
3HadeHne BOJOPOIHON CBSI3U JIJIsl OPTaHU3AINH CTPYKTYp OMOIIOIMMEpPOB.

Komnaiexchnviecoeounehnus.

I'a3o006paznoecocmosanuesewecmaa. TpuarperaTHbIX COCTOSHUS BObI. OCOOCHHOCTH CTPOCHHS
ra3oB. MoJsIpHbIi 00beM ra3000pa3HbIX BellecTB. [IpuMepsl I1a3000pa3HbIX IPUPOIHBIX CMECEH: BO3MYX, MPUPOIHBINA Ias3.
3arps3HeHNE aTMOC(ephl (KHCIOTHBIC IOXKIW, TTApHUKOBBIA 3¢dekT) m 6oprda ¢ HuM. I[IpemcraBurenn razooOpa3HBIX
BEIIIECTB: BOJOPO, KHCIOPOJ, YTIAEKUCIBIA a3, aMMHaK, dTiiIeH. X momydenne, coOnpanne 1 pacrio3HaBaHUeE.

Kuokxoecocmosanueseuwecmaa. Boga. [Torpebiierre BoapI B ObITY M Ha TPou3BoACTBE. JKeCTKOCTh BOIBI
1 CIIoco0BI ee ycTpaHeHusl. MuHepaibHbIe BOJBI, UX UCIOIB30BaHNE B CTOJIOBBIX U JIEYEOHBIX IeNsaX. JKuaKue KpuCTamibl U
WX IPUMEHEHUE.

TeepooecocmosaHueegeuw ecmasa AMophHbIC TBEpIbIC BEIISCTBA B IPUPOJIC U B KHU3HH YETOBEKA, HX
3HauYeHHe U npuMeHeHne. Kpucranmndeckoe cTpoeHre BemecTBa

BerectBa MONEKyYISIPHOT0 U HEMOJIEKYISIPHOTO CTPOSHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB

I" uGpuamzamus aTOMHBIX OpOHTATIEH.

Teopust XUMUIECKOTO CTPOEHHS opraHndeckux BemectB A.M. bytieposa

[Tommumeps! - BEICOKOMONEKYISpHEIe coenuHenus. [ImacTmaccsl, OnomonuMepsl, 3acTOMEpHI, BOJIOKHA

3. XUMHYEeCKHEe PeaKIuu
Peaxyuuuoywyuebezuzmenenuscocmaesaseuecmas AIIOTPONUsS U aJUIOTPOITHBIC
BHJIOM3MeHeHUs. [lpuunHBl amioTponmu Ha mpuMepe MoauduKanuid Kuciaoponaa, yriepoma u ¢ocdopa. O30H, ero
Ouonornueckas poinb. M3oMeps! U n3oMepusl.

Peaxyuuuoywyuecuzmenenuemcocmaeaseuecmas. Peakiuu COSTUHCHUS, PA3TIOKCHHUS,

3aMelIeHrs 1 00MeHa B HEOPTaHWUYECKOW M OPraHWYecKOol XuMuH. Peakiun 3kx30- 1 sHA0TepMUdeckue. TeroBoi 3 QexT

XUMHYECKOU PEaKIuU U TEPMOXUMHUCCKUE ypaBHEHHs. Peakiiuu ropeHns, Kak JaCTHBIN
ciydai 9K30TEPMUIECKUX

peakuuid.

C x o p o ¢ m » X u M u 4w e ¢ K o U p e a x y u u

CKOpOCTh XMMHUYECKOW PEaKIMU. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEaKIUU OT TMPHPOJbI PEardpyrOIIUX BEIIECTB,
KOHIICHTPAIMH, TEMIIEPATYPbI, IOIMAIA MOBEPXHOCTH COMPUKOCHOBEHUS U KaTaau3aTtopa. Peakiuu roMo- 1 reTeporeHHbIE.
IMousTHE 0 KaTaNM3e U KaTamu3aTopax. DepMEHTHI Kak OMOIOTHYECKHE KaTaIU3aTOPbl, 0COOEHHOCTH X
(YHKIIMOHUPOBAHUS.
ObpamumocmbxumuuecKkuxpeakxy u i HeobpaTuMbie u 00paTuMbie XUMHUYECKHE peakiiui. CocTosHUE


http://www.informika.ru/
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XMMHYECKOTO PaBHOBECHUS IS OOpaTHMBIX XUMHYECKUX peakimif. CrocoObl CMEIICHUsS XMMHYECKOTO0 PAaBHOBECHS Ha
npuMepe cuHTe3a amMmMuaka. [{oHaTHEe 00 OCHOBHBIX HAYYHBIX IMPUHIIAIIAX TPOU3BOICTBA Ha puMepe
CHUHTE3a aMMHaKa 158105 CEpHOI KHUCJOTBI.
OkucaumenvHo-6occmanosumenbHhblepearxyuu CreneHb okuciaenus. OnpeneneHne cTeneHu
okucineHuss 1o (opmyne coenuHeHus. [loHsATHE 00 OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX peaknusix. OKUCICHUE WU
BOCCTAHOBJIEHUE, OKUCIUTEND U BOCCTAHOBUTENb.
4, JAucnepcubie cucrembl. PactBopsl. IIponeccsl, npoucxoasmue B pacTBOpax

Hucnepcuul ecucmemvl. [loastue o qucniepcHbIX cuctemax. JucnepcHas $asa u aucnepcroHHas cpeaa.
Knaccudukaius qUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSHUS JUCIEPCHON CPeIbl M JUCIICPCHOHHON
¢azbl. ['pyboaucriepcHbIe CUCTEMBI: SMYIIBCHH, CYCIICH3HHU, a9P030JIH. TOHKOANCTIEPCHBIE CUCTEMBI: TEIN U 30JIH.

Co ¢ m a 6 pacmeopos u ¢ m e ¢ e u.. [loHaTHe «aons» M ee pa3HOBHIHOCTU: MaccoBasi (IO SJIEMEHTOB B
COEIMHEHUH, J0JIs KOMIIOHEHTa B CMECH - JI0JIsl IPUMECeH, JI0JIsi pAaCTBOPEHHOI'O BEIIECTBA B pacTBope) U o0beMHast. Jomns
BBIXO/Ia TIPOJYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOMKHOTO.

Ponveoowviéexumuuecxoiipeaxyuu. VcTuHHBIC pacTBOPBI. PaCTBOPUMOCTD M KITaCCU(UKAIHS BEIIECTB
[0 ITOMY IPHU3HAKY: PaCTBOPHUMEIC, MAJIOPACTBOPUMBIC U HEPACTBOPHUMBIEC BEHIECTBA. DJIEKTPOJIUTHI M HEIIEKTPOIUTHI.
ONEeKTpoNuTHYEeCKass aucconnanus. KuCIOTBI, OCHOBaHHS M COJMM C TOYKH 3PEHUS TEOPUHU DJICKTPOIUTHUECKOM
Jucconuani. XUMUYECKHME CBOMCTBA BOJIbl; B3aMMOJICHCTBUE C MeETajjlaMHd, OCHOBHBIMM M KHUCJIOTHBIMH OKCHJIaMH,
pasnoxkeHue 1 00pa3oBaHKe KPUCTAUIOTUAPATOB. Peakiny rufpataliii B OpraHUIeCKONd XUMUH.

l'uoporuszopeaHuvecKuxXuneopeanuyeckKkuxcoeouneHr u . HeoOpaTUMbIii THAPOIH3.
OOpaTuMbIii THIPONIK3 cojiel. ['Maposiu3 OpraHMYeCKUX COSIUHEHHH M €ro IPaKTHYECKOe 3HAuYeHHE JUIS IOJTydeHHS
THAPOJIM3HOIO CIUPTa U MbLIa. buojornueckas poib rUApOn3a B IJIACTUYECKOM U DHEPreTUYECKOM OOMEHE BEIIECTB U
SHEPIrUU B KIIETKE.

5. BeliecTBa U HX CBOIiCTBa

Memaan 1w . B3auMmMojclWcTBHE METALIOB C HEMETANIAMH (XJIOPOM, CEpPOH ¥ KHCIOPOIOM).
B3anMopelicTBrE MIETOYHBIX U METOYHO3EMETBHBIX METAIIIIOB C BOAOW. DIEKTPOXUMHUICCKHIHN Psi HAPsDKEHUH METaJIOB.
B3anMopelicTBie METaIIOB ¢ PacTBOPAMH KHCIIOT W coliel. ANOMUHOTepMHs. B3anMoaelcTBUEe HATPUSA C DTAHOJIOM U
tdhernomom. Kopposus mMeramtoB. [ToHsATHE 0 XUMHUYIECKOW M DJICKTPOXUMHYECCKON KOPPO3UH MeTauioB. CIocoOBI 3alTUThI
METaJUIOB OT KOPPO3HH.

D 21 e Kk m p o 1 u 3. DJIEKTPOIU3 KaK OKUCIUTETHHO-BOCCTAHOBUTEIBHBIN MpoIlecc. DIEKTPOIn3
PacIuIaBoOB M pacTBOPOB Ha MpuMepe xiopraa Hatpus. [IpakTideckoe mpruMeHeHHe HIeKTPOITn3a.

Hememannw . CpaBHUTEIbHAS XapaKTEPHUCTHKA TaJIOTEHOB KaK HanOOJIee TUITIMYHBIX TPEACTaBUTENEH
HemerayuioB. OKUCIHTENbHBIE CBOWCTBA HEMETAJUIOB (B3aMMOIEHCTBIE C METAJUIaMH U BOIOPOJoM). BoccTaHOBUTENBHBIE
CBOWCTBA HEMETAJUIOB (B3aMMOAEHCTBHE C O0JIee ANEKTPOOTPUIIATENFHPIMA HEMETAJUIAMA U CIIOKHBIMH

BEI[eCTBAMH-OKHCIUTEISIMH ).

K u ¢ n o m w H e 0o p & a H u Y e ¢ K U e U o p 2 a H U
y e ¢ Kk u e . Kraccudukanus Kucinor. XuMHUUECKHE CBONCTBA KUCIIOT: B3aMMOACHCTBHE C METaJllIaMH, OKCHIaMHU
METaJUIOB, THUIPOKCHIAMH METAJUIOB, COJSIMH, chupTamu (peakius dstepuduxammm). OcoOble CBOHCTBA a30THOH H
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHIL.

O ¢c w o 6 a H U s H e o p & a H U Y e ¢ K U e u o p e
a H u u e ¢ k u e . OcHoBaHUS, UX KIacCHPUKALUI. XUMUIECKHE CBOMCTBA OCHOBAHUN: B3aUMOICHICTBHE
c KHCIIOTaMH, KHCJIOTHBIMUA OKCHJITAMHU u COJISIMH. Paznoxenune

HEPACTBOPUMBIX OCHOBaHUH.

C o n u . Kiaccudukarus cosneil: cpeHie, KUCIbIC U OCHOBHBbIC. XMMUYESCKUE CBOWCTBA COJICH: B3aUMOJICHCTBHE C
KHCJIOTaMH, IIeI0YaMHy, MeTallaMu B coisiMu. [IpencraBuTeny conell 1 ux 3HadeHue. XIIOpUI HATPUsl, KapOOHAT KaJIbIHs,
¢docar xanpms (cpemHue Coiu); THAPOKAPOOHATHI HATPHS W aMMOHHS (KUCIbIe coin); Tuapokcokapoonat memu (II) -
MajaxuT (OCHOBHas coiib). KauecTBeHHBIE peakuy Ha XJIOPUA-, CYIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUSI, KATHOHEI
xeneza (1) u (110).

I' e n e m u uyu e ¢ ¥ a a2 ¢ 6 A 3 b M e oJ 0 Yy K 1 a
c ¢ a M u H e o p 2 a H u Y4 e ¢ K U X u o p 2 a H u 4 e
c K U x ¢ o e 0 u H e H u U . JloHATHE O TCHETUIECKON CBSA3M M TEHETHYECKUX psiax. [ eHeTnaeckuii
psn meranna. ['enernueckuil psa HemeTauia. OcOOGHHOCTH IeHETHYECKOTro psiJia B OPraHUYeCKOH XUMHH.

6. XuMus B ')KH3HH 001IeCTBA
[Ipon3BoACTBO CEpHON KUCIIOTHI, aMMUAKa, YyI'YHA U CTaJId, YAOOPEHUI U OINMEPOB.
OCHOBBI IPUMEHEHHS BEIIECTB B CEBCKOM XO3AHUCTBE, OBITY U MEIUIIMHE



(V)
Fossamyryysnnysysssy sy maxy

Ne HaumeHoBaHue Pa3aeioB U TeM KoanuecTBo yacos
pa3neaa / Bceero Teopernueck ue [[IpaKTHIeCKHE Kourpo.rneie TpeOoBaHus K YPOBHIO
TeMbI 3aHATHSA 3aHsiTHH 3aHATHS TOATOTOBKH YYAIINXCS
1 Ctpoenue atoma u [leprouueckuii® 4acoB 5 4acoB HET 1 wac
3akoH [[.11.MeHnneneena. Ha ocHOBe MEXIpEIMETHBIX CBS3€EH C
(hM3KUKOH 3HATH JIOKA3aTEIbCTBA CJIOKHOIO
CTPOCHHA aTOMaA.. Hay‘-II/ITBCH 3aIlIUChIBATH
DIIEKTPOHHBIE KOHQUTYpAIIUK aToMa.
2 CtpoeHue BelecTBa 11 gacos 9 gacoB 1 gac 1 gac
YTa1yOuTh TPEACTaBICHUE O XUMHYECKOM
CBsI3M, €€ THUIaX, II03HAKOMHUTb CO
CBOMCTBAMH XUMUYECKOUN CBS3U
3 XHUMIYecKre peakinu 11 gacos 9 qacoB 1 gac 1 gac
c(hOpMUPOBATH IEIOCTHOE MTPEACTABICHUE
0 KJTacCU(UKALUAX XUMUYECKUX PEaKIInii;
CKOpPOCTHU XUMHNYECKNX peaKum‘/'I,
XUMHYECKOM PaBHOBECHH, CIOCO0aX €ro
CMeIeHNS;
4 JlucriepcHsie cucreMsl. PacTBoper. |? 9acoB 7 4acoB 1 vac 1 gac
IIporecchbl, TPOUCXOAIIUE B
[pacTBOpax
5 BerecTsa u UX CBOWCTBA 28 gacoB 26 gac 1 gac 1 gac
XapaKTepu30BaTh o0rmme CBOICTBa
METaJUIOoB, HEMETaJIIOB, OCHOBHBIX
KIJIACCOB HEOPTaHWYECKUX COSAMHEHUH.
6 XHUMHS B )KH3HU 00IIECTBA 4 qaca 4 gaca
[l03HaKOMUTh C MPOU3BOACTBOM CEPHOM
KHCJIOTBI, aMMHaKa, YyryHa W CTajH,
yIOOpeHWii W TIONHMEPOB. 3aJO0XKHTh
OCHOBBI IIPUMEHEHUS! BEIIECTB B CEIIbCKOM
XO3sIACTBE, OBITY U MEJUITIHE
BCEI'O 68 yacoB 59 yacoB 4 gaca 5 yacoB




KanenaapHo-remaTuyeckuii njian

13MeHeHEe CBOICTB DIIEMEHTOB
1 X COeIUHEHUN B 3aBUCUMOCTHU
OT MOJIOKEHUS B IEPUOANYECKON

coenuHeHuil B [IC 1 uxX mpUYMHBI

Ne Jlata Koanuec Tema ypoxa Ilnanupyemsie pe3yabTaThl 00y4eHHUSA CpencrBa Buabi 1 QopMbl
n/n o TBO HArJISIAHOCTH,  |KOHTPOJIA
T1IJ1aH qacoB 0P
Hassan
y
ue
pasjaena
1 CEHT BBOJIHBII HHCTPYKTaX 110 3HaTh: BaxxHelne MoHITHA XMMHAN: aTOM, OTHOCUTeNbHas aromHast(['abmuma [1CX0, [IpenBapurens
10pb TEXHUKE 0€30ITaCHOCTH. ATOM - [ MOJIKYJISIpHAsi MacChl, BaJIEGHTHOCTb M CTENIEHb OKHCIICHUSL. [Ipe3eHTaLus HbIII  KOHTPOJIb,
- crnoxHas yactuna. CocTostHue  [YMeTbh: COCTaBIIATh MIEKTPOHHBIE (POPMYIIBI CTPOSHUS AaTOMOB. Oecena
§ 9JIEKTPOHOB B aTOME.
=
2
=
z
2 S Taomumna [ICX5 Texywuii
~ JJIeKTPOHHBIC KOHPHUTYpaIlliK  [3HATH: CYIIHOCTH ITOHATHS «aTOMHAasi OpOUTAIbY, HIIEKTPOHHAS KOHTPOJIb 3HAHWH,
:( ATOMOB XMMHYECKHX AJIEMEHTOB. [KJIaCCH(BHKALMIO SJIEMEHTOB (S, p- 3JIeMEHTBI Y METh: COCTABJIATh orpoc
S
Z M30TONBI. PIIEKTpOHHBIE U rpaduueckue GopMysbl CTPOCHUS aTOMOB.
3 ™ BaneHTHBIE BO3MOKHOCTH 3HATh: TIOHSTHS CTEIICHb OKMCICHHS U BAICHTHOCTh XuMudecknx | 1aomuma [ICXD C.P.
= o
= 2 ATOMOB XUMHYECKHX 3JIEMEHTOB [DJIEMEHTOB.
g : 'YMETh: OIPENeNaTh CTENEHb OKUCICHHS U BaJICHTHOCTb aTOMOB B
g~ XUMHYECKUX COCTUHEHHSX.
= o
4 S 113 u I1IC xumuyeckux 3HaTh: CMBICT U 3HaYeHue [leproguyeckoro 3akoHa, Tabmuua IICXS Texymmii
3 9JIEMEHTOB TOPU3OHTAIbHBIE H BEPTHKAJIBHBIE 3aKOHOMEPHOCTH U UX ITPUUYNHBIL. KOHTPOJIb 3HAHWM,
:j /I.A.MenneneeBa B CBETE yUCHHU|Y METh: JaBaTh XapaKTEPUCTUKY 3JIEMEHTA HA OCHOBAHUU €r0 onpoc
g 0 CTPOCHUH aToMa. nonoxenus B [1C.
2
o g 3HATh: 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U MX Tabmuua IICXO Cp.
=
=
D
=
="
=
®,

CHCTCMC.




6 3HATh: KIIOYEBBIC OHITHS TEMbI. Y METh: IPUMEHATH noydeHHbie (Tabmuna IICX0D, K.p.
K.P. Ne 1 mo teme: «CtpoeHue  [3HaHUA HA NIPAKTHKE. kapTouku ¢ K.P.
atoma u [lepuoanueckuii 3aKoH
J[.11.MenneneeBa»
7 BuIbl XMMHUYECKHX CBSI3EA. XyUMHU4ecKas CBsI3b. BUAbI XUMHUUECKON CBSI3H. Moenu Oecena
THIIBI KPUCTATUTMYECKUX KPUCTAJTMUECKUX
[peIeTox pEIIeToK,
Mpe3eHTalus
8 OKTA KoBaneHTHass XUMUYECKasl CBSI3b.[3HATh: IIOHATHE KOBAJICHTHAS CBSI3b, €€ PA3HOBUIHOCTH, MOJIIpHas v [IPE3CHTANA Texymmii
Opb HEroJsIpHas, MEXaHU3M ee 00pa30oBaHMs Y METh: XapaKTepu30BaTh KOHTPOJIb 3HaHUH,
CBOICTBA BEIIECTBA 10 THUITY XUMHUYECKOH CBSI3U U MMHUCATh CXEMY €€ orpoc
00Opa3oBaHUs.
9 onHast XUMHYECKast CBSA3b 3HATH: IOHATHE HOHHAS CBS3b, KATHOHBI M aHUOHBI, HOHHBIE [IpE3CHTaNUsA Texyuii
KPUCTAJUTMUECKHE PEIIETKH, CBOWCTBA BEMIECTB C 3TUM THUIIOM KOHTPOJIb 3HAHWMA,
[PEIIETOK. orpoc
= 'YMeTh: XapaKTepu30BaTh CBOMCTBA BEUIECTBA MO TUITY XUMUYECKOU
§ CBSI3H M IIHCATH CXEMY ee 00pPa30BaHNS.
10 T BonoponHas u Meraiindeckass — (3HaTh: HOHATHE MeTaJUINYecKas XUMHYecKast CBsi3b. O0mue [IPE3CHTALNS Texymmii
a XUMHUYECKas CBA3b (usndeckue cBoricTBa MeTaiuioB Cruiabl. UepHbIe U IBETHBIC KOHTPOJIb 3HaHWH,
g CILIaBbI onpoc
2 'YMeTh: XapaKTepu30BaTh CBOMCTBA BEIIECTBA MO TUITY XUMUUYECKOU
g CBSI3M U TIFICATh CXEMY €€ 00pa30BaHusI.
&
11 E [" nOpuaM3aIs aTOMHBIX 3HATH: BUABI TMOPUAN3AINY AaTOMHBIX OpOHTajel u reoMmerprieckue/IPE3CHTalA Texymmi
g opOutaseii. I'eomerpust MoseKyiI.(DOPMBI MOJIEKYIL. Y METh: ONpeNenaTh BUI ruopuanzanuu atoma C B KOHTPOJIb 3HAHUH,
E" OpPTaHHYECKOM COEAMHEHUH. onpoc
12 Teoprst XMMHYECKOTO CTPOCHHSI [3HATh: OCHOBHBIE IIPHHIUIIBI CTPOCHHSI OPraHMYECKUX coenHeHui. [[Ipe3enTanus, C.p.
opraHnveckux Bemects A.M.  [YMeTb: COCTaBIATh (POPMyIIBI OPrAHUYECKUX BELIECTB. MOJIEITH
byTieposa. OpraHUYEeCKUX
BEIIECTB
13 [lomumepsr - 3HATP : BUJBI TIOJIMMEPOB U OCOOEHHOCTH CTPOSHUS TIOJIMMEPOB. Komexuus Texymmi
BBHICOKOMOJIEKYJISIPHBIC MOJTUMEPOB KOHTPOIIb 3HaHWH,
coequaenus. [lomumepnas orpoc
[TPOMBIIIUIEHHOCTb.
AHTHUKOPPYIIIMOHHAS

JACATCIIbHOCTb Ha

IIPpON3BOJACTBC.
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I Ltactmaccel. buononumepsl.
OnactoMmepsl. BonokHa.

3HATEH : 0COOEHHOCTH CTpPOCHUA IJIACTMACC U BOJIOKOH,
HCOPraHNYCCKUX MMOJIMMEPOB, 6I/IOHOJ'II/IMCpOB.

OO0pa3Ibl MIaCTMACC
W U3CNTUS U3 HUX.

15 [IpakTudeckas pabora Nel 3HaTh: OCHOBHBIC paBuia Th. (O0pas3Iibl I1acTMace
«Pemienue 'YMeTh: 3KCIIEpUMEHTAIBHO ONPEeNsITh I1aCTMACChl U BOJIOKHA W M3/1eNUs U3 HUX.
PKCTIEPUMEHTAIBHBIX 3a]1ay 110 O0pasIbl BOJIOKOH U
OIpeIeTICHUIO TUIACTMACC U M3eHS U3 HUX.
BOJIOKOH»
16 O06001IeHe 3HAHUH 110 TeMe 3HaTh: KJIIOYEBBIC OHATUS TeMbl. Y METh: PellaTh NPeUIOKEHHbIE  [Pa3HOYPOBHEBBIE
YIIpasKHEHHS U 3a]1a4H. KapTOUKH C
3aJaHHsIMHU,
17 3HATH: KIIIOYEBBIC TIOHATHS TEMBL. Y METh: MPUMEHSTH onydeHHble [KapTouku ¢
Kontponbhas padora Ne2 1o 3HAHUS Ha PAaKTHKE. KOHTPOJIbHOU
Teme «CTpoeHne BEIIECTBAY a00TOi
18  |mosi0 3HATh: KaKie MPOLECCHl HA3BIBAIOTCA XMMHUECKMMH PEaKIHsAMH U B || [PE3CHTALHS becena
p* Knaccupukanys XMUMHYECKUX — [4€M HUX CYTb.
[peaKIuii B OpraHu4ecKon 'YMeTh: yCTaHABJIMUBATh PUHAJICKHOCTh KOHKPETHBIX PEAKIIUM K
HEOpraHUYeCKOM XHUMHUHU. Pa3JIMYHBIM TUIIAM I10 PA3JIMYHBIM PU3HAKAM.
19 2 OKHUCIUTENBHO- 3HATh: IOHATHE «OKHMCIUTEDBY, «BOCCTAHOBHUTEILY», «OKHCICHHE, Oecena
§ BOCCTAHOBUTENLHBIC PEAKIIMHU.  («BOCCTAHOBIICHHE», oTnuuue OBP or peakuuii mOHHOrO 0OMEHa, T [Tpocreiimme
- Kiaccudukarus OBP. knaccudukanio OBP. OBP:
E B3aMMOJCUCT. [INHKA
= C CONSIHOI KUCITOTOH
g 1 )Keresa ¢
2 cynbhaToM Menu
@ (1)
20 g 'YMmerb: coctaisate OBP, meron anekrponHoro 6amanca Brimonaenne
§ CocraBieane OBP Mmeromom v'p.
E PJIEKTPOHHOrO OajlaHca
21 § 'Ywmers: coctaBnsite OBP, meTon snexTponHoro 6ananca C.p.
¥ YpoK ynpaXxHEHUH B
cocTaBicHHH ypaBHeHnii OBP
22 3HATh: IPUYMHBI IPOTEKAHMS XUMUYECKUX PEaKIUi

DHEpreTrKa XUMHUYECKUX
peakuuit

MMPC3CHTA U




XapaKTepUCTUKA PACTBOPOB,
[pacTBOpPEHNE, PACTBOPUMOCTD.

3HATH: MIOHSTHS «KO3(QPHULIKEHT
[PACTBOPUMOCTI», HACBHIILICHHBIH U HEHACHIILIEHHBIA PACTBOP.

«PacCTBOPHUMOCTLY,

23 CKOPOCTh XUMUYECKOH peakIuu. 3HATh: IOHATHE «CKOPOCTU peakuun». CKOpOCTh TOMO- U Omnpoc, Gecena
TETEPOr€HHOM PEaKIUU. J1.BzanmonencTs ue
[MHKA C pacTBOpaMH
COJISTHOM U CEpPHOU
KHCIIOT
24 DaKTOpBhI, BIUAIONINE HA 3HaTH: (PAKTOPHI, BIMSIONINE HA CKOPOCTh XMMUUECKOH peakuun:  [[IPe3CHTAIHs. BbinonHenne
CKOPOCTh XMMHYECKOM Peakilnu. [IPUPOJa pearupyroIiuX BEeLIeCTB, TemnepaTypa (3akoH Bant-I" yIIp.
oda), KOHIICHTPALIMHY, KaTaIM3aTOPhI U KaTalln3. 3aBUCUMOCTh
CKOPOCTH PEeaKIHi OT MOBEPXHOCTH CONPUKOCHOBEHUS
[pearupyronmx BemecTs.
25  |neka 3HATh: KJIacCH(UKAIMIO XUMUYECKHX peakiuii ( oOpaTumble u [Ipesenranus C.p.
Opb OOpaTUMOCTh XUMHUYIECKUX HEOOpaTUMBIE), TOHITHE «XHMHYECKOEe PABHOBECHE» U YCIOBUS €r0
peakiuii. XuMHUYECKOe CMEILICHUS.
paBHOBeCHE. Y CIIOBUS CMEIIEHHs|Y METh: PENIATh 33Jja4H 110 TeMe « XUMHYECKOE PABHOBECHEN.
XUMHYECKOTO PAaBHOBECHS IO
npuniuny Jle [latenbe
26 [Ipaktrueckas paGora Ne2 3HaTh: OCHOBHBIE MpaBuia Th. [1/P
«CKOpOCTB XUMHUUYECKUX 'YMeTh: NPUMCEHATH IMOJTYUYCHHBIC 3HaHWA Ha IMIPAKTHKE. KapTO‘IKI/I
peakiuii. XuMHUYECKOe WHCTPYKIIMU. XUM.
[paBHOBECH E. PeakTHBEI U XUM.
00opyioBaHMe
27 3HATh: KJIIOYEBbIC IIOHATHS TEMBL. Y METh: pelaTh ynpaxkHeHus 1 [KapTtouku ¢ K/P
KonTponsaas padora Ne3 mo 3a1a4M 110 TeMe « XUMUYECKUE PEAKIIUI». KOHTPOIIBHON
TeME«XUMUYECKHE PEAKIIHID paboToit
238 . [ducmepcHbie CHCTEMBI U CMECH. [3HATh : MMOHATHE «IUCIEPCHAs CUCTEMay, « AucnepcHas (asza» u OO0pasibl pa3IndHbIX [T eKynmii
. = «(TUCTIEPCHOHHAS CPEIay, KIIacCU(UKAIIUS JUCIEPCHBIX CHCTEM. CIIEPCHBIX CUCTEM. |[KOHTPOIb 3HAHHH,
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'VYMeTh: BEIYUCIIATh MacCCOBYIO U O6’B€MHyIO JOJIFO KOMIIOHCHTA B

CMCCH, MACCOBYIO JOJIFO BEHICCTBA B paCTBOPC.
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Teopus
PIIEKTPOTUTHYSCKON
nmuccornramnuu. CBoiicTBa
[PACTBOPOB AJICKTPOJIMTOB.

3HATH: HOHATUS «IJICKTPOIUTHD U «HEIIEKTPOIUTHD.
(«(QNIEKTPOJIUTUYECCKAS TUCCOLUALIHS. «CTEMEHB AJIEKTPOIUTHUECKON
TUCCOITMAIINIY, CUIBHBIC U C1a0bIe JICKTPOJIUTHI, CBOMCTBA
[PacTBOPOB 3JICKTPOIUTOB.

'YMeTh: TUcaTh YPaBHEHUS XUMUUCCKUX PEAKIIHI C TOUKU 3PEHUS

O/

J[. MUcnibiTanue
PacTBOPOB
PIEKTPOIUTOB U
HEAJICKTP. HA MPEAMET
T CCOLMAITUI

Ompoc

31

sIHBa

PL

32

Peakiun HOHHOrO 0OMeHa 3HATH :peaklMi HOHHOTO OOMEHA, YCIIOBUS TIPOXOXKICHHUS PeaKIii BeinonHenne
10 KOHIIA. yTp.
'YMeTh: UCaTh ypaBHEHHSI XUMUUYECKUX PEAKIIUH C TOUKM 3peHust  JI. Peaknuwm, umymime
TO/. c 00pazoBaHuEM
ocajiKa, ra3a u BOJbl
I" uaponu3 HeopraHMYECKUX 3HaTE: moHATHE THApOoNu3a. [ uaponn3 Heopranudeckux Bemects. |1, ['uapomms Brinonnenne
COEMHEHNI Tpu cmydas ruaponnsa coneid. Cpena BOMHBIX pACTBOPOB: KHCas, [KapOOHATOB yIip.

HelTpabHas, menodnas. Bomopomuerit mokasarens (pH) pactBopa.
HeoOpaTtumplii THAPOIN3. Y METh: COCTABIIATh YPaBHEHUS THIPOIH3a
COJICH U OIPENEIIATh XapaKTep Cpenbl.

[EJIOYHBIX METAJLJIOB
1 HUTPATOB IIUHKA
vy ceunIA (11),
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I'uaponu3 opraHnyecKux
COCIMHEHUI.

3HATH: TUAPOIN3 OPTaHNYCCKUX BEHICCTB U €I'0 IMPAKTHYCCKOC
BHAYUCHUEC I IMMOJYUYCHUA TUAPOIU3HOIO ClIMpTa U MblIa.
BI/IOJ'IOFI/I‘ICCKYIO POJIb TUAPOJIN3a B INIACTUYECKOM U
OHCPIreTUYCCKOM oOmeHe BCIICCTB U OHCPI'UH B KIICTKE.

C.p.
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[IpakTrueckas padora Ne3
«Pelienue
PKCIIEpUMEHTAIBHBIX 337124 110
TeMe «TUaponm3» Peakuu

3HaTh: OCHOBHBIC MTpaBmiia Th.
'YMeTh: MPUMEHSATH MTONYYCHHBIC 3HAHUS HA TTPAKTUKE.

Kaprouku
MHCTPYKIUU. XUM.
PeakTUBBI U XUM.

35

MOHHOTO OOMEHa» 00opyioBaHMe
OO006LIeHNe 3HAaHUH 110 TeME  [3HATh: KIIIOYEBBIC TOHATHS TEMbl. Y METh: PellaTh YIPAKHEHUS U
3agaun 1o TeMe «/J{ucnepcusie cuctemsl. PactBopsl. [Iporeccst, Pa3zHOypOBHEBBIC
POUCXOMSLINE B PACTBOPAX). KapTOUKH C

3aJaHUAMU, CXEMBI U
TaOJINIIBI 110
M3YYEeHHOW TEMATHKE

36

KontponbHas padora Ne4 o
TeMme «J{ucrepcHbIE CHCTEMBI.

PacTBOpBL.»

'YMeTh: NPUMCHATDH IMOJTYUYCHHBIC 3HAHWA HA IMTPAKTUKCE.

Kaprouku ¢
KOHTPOJIbHON

a0oToM
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«BemecTBa M UX CBOHMCTBA»

(28 1)

Knaccupukanms 3HATh: KJIacCU(UKALIMIO HEOPTaHUYECKUX COCANHEHUH, Oecena
HEOpraHMYEeCKUX 0COOCHHOCTHU MX CTPOCHHUS U CBOWCTBA.
COCIHEHI 'YMeTh: OTIMYaTh BENIECTBA U ONMPEACISTh UX MPUHAAICKHOCTD K /1. Mcnerrarme
kacey. paCTBOpOBU KI/ICJ‘IOT,\'
OCHOBaHUI U comeit
MHIUKaTOpaMu,
[pEe3eHTAU
Krnaccudukanus opraHM4ecKUX (3HaTh: KJIaCCH()UKALMIO OPraHMYECKUX COEAMHEHU, ocoOeHHoCcTH [TPE3CHTAlNA becena
COCIMHEHUI. X CTPOCHHUSI U CBOWCTBA.
'YMeTh: OTJINYaTh BE€HIECTBA U ONPCACIIATh UX IPUHAMJICKHOCTD K
KJ1accy.
Merabl 3HATE: TIOJI0KEHUE METAJIJIOB B TIEPHOTUIECKON CHCTEME U CTPOCHHE OGpasupl C.p.
X aTOMOB. METaJlIoB
'YMeTh: XapakTepu30BaTh CBOMCTBA METAJIJIOB, OMUPASICh HA UX
nonoxernne B [IC u cTpoeHne aToMOB.
O61He XMMHYECKHe CBOICTBA J1.B3auMozeiicT. BoinonHeHne
METaJIJIOB 3HaTh: 00IIMEe XUMUYECKIE CBOMCTBA MeTaIIOB. B3anmonelicTBIe ¢ [HATPUSA C XJIOPOM, yIIp.
HeMeTauIaMu (KHCIIOPOIOM, XJIOPOM CEPOii), C BOIOM. DKEJIe3a C CEPON.
DIIEKTPOXUMHUYCCKUAN PsJ] HAMPSHKEHUH METaIloB. B3anMonelicTBre
METaJUIOB C PACTBOPAMH KHICIIOT M COJIEH.
OKCHIIBI ¥ THIPOKCHIBI 3HATH: OCHOBHBIC U aM(POTEPHBIC OKCHIBI. O6pasip Omnpoc
METAJLJIOB. 'YMeTh: UCaTh YpaBHEHUS pEaKLMil, XapaKTEepU3yIOLUE CBOICTBA  [BEILECTB
OKCHJIOB.
Kopposust MeTanos. 3HATh: IPUINHBI KOPPO3WUH, OCHOBHEIE €€ THITHI U ClIocOo0BI 3armuThl /1. Pe3ynpTaThl Omnpoc
0T KOPPO3HHU. KOpPO3HH
IloHUMAaTh: CyTh METAJUTYPrUYECKUX IIPOLECCOB. OOpasus! pya becena
Meramibl B ipupopae. CriocoOs!
[TOJTyYeHHs] METAJIIIOB
OJIEKTPOIHS. BHATH : IOHATHE «AJIEKTPOJIU3» KAK OKUCIIUTEIBHO- [IpesenTais Boinonnenue
BOCCTAaHOBHTEIHHBIN MPOIIECC. DINEKTPOIH3 PACIIaBOB; PACTBOPOB y'p-
DIEKTPOIIN3. (Ha mpuMepe XJI0pra HaTPH). [IpesenTanus Brinonnenue
y'p-
Hemeramnbl. CoennHenus 3HaTh : nonoxeHue HemerayioB B I1C, ctpoeHure ux aToMOB. J1. Bosronka ifoma.  |[C-P-

HCMCTAJIJIOB: OKCHUbI,
THAPOKCUBI

TloHsATHE «OII CKTPOOTPHULIATCIIBHOCTB.




47 Xumust Hemetaios. IV u V O3HAKOMHTB: ¢ HeMeTa/lamu riasHex momrpymn VILVI. V. [v[OOpasier Onpoc
[ PYTIIEL rpymn, OCOOEHHOCTAMHM (PU3MYECKUX U XMUMHYECKMX CBOKCTB,BCIICCTB
48 Xumus HemeTaioB. VI rpynma  [001aCTAMU IPUMEHEHNS. O0pasib Omnpoc
BCILICCTB
'YMETh: IUCaTh YPaBHEHMSI XUMHUYECKUX PEAKIIUM,
49 Xumus Hemeraiuio. VII rpynma XapaKTEpU3yIOIMEe CBOMCTBA HEMETAIIJIOB Pa3HbIX TPYIII. Obpasub: Onpoc
BCILICCTB
50 3auer o Teme «Hemeramwienyy | Y METh: IPUMEHATH MOITy4YeHHbIE 3HAHUS Ha MPaKTHKE. Kaprouku ¢ 3auer
3aJaHUSIMU
ol Oxcnypl 3HATh: KJIACCU(PHUKAIIMIO OKCHJIOB U MX CBOHCTBA. OCHOBHBIE, OOGpasubl Onpoc
KUCJIOTHBIE, aM(POTEPHBIE OKCHIBL. BELIECTB BrinonHenne
'YMETh: OnpeensTh IPUHAIEKHOCTh OKCHJIA K KJIACCY U IIUCATh y'p-
YpaBHEHUS peakLui,
52 |ampe Kucnorer oprannyeckue u 3HaTh: KIaCCU(pHKAIMS HEOPraHMYSCKUX 1 opranndeckux kucior. |/I.Paz6aBi.xoHie Ormpoc
o HEeopraHuyecKue OO1ME CBOMCTBA KHUCIIOT: B3aNMOJIECHCTBHE C METAUIAMH, OKCHIAMHK HTPUPOBAHHOMN Brinonnenne
METaJIIOB, THAPOKCUIAMHU METAIUIOB, C COJISIMU, CIUPTAMH (peaKinsi CEPHOM KMCIIOTHI. y'p.
BrepuduKanun
53 Crnenududeckre CBOWCTBA C.p.
OpraHU4YecKuX 1 3HATH: CBOMCTBA a30THOM M CEPHOM KUCIIOT, KAPOOHOBBIX KHCIIOTEHI.
HEOPraHUYECKUX KUCIIOT 'YMeTh: nucaTh ypaBHEHUS XUMHUECKUX PEAKLIUH,
XapaKTEepHU3YIOUNX CBOWCTBA KUCIOT ¢ Touku 3perns OBP u TO/I.
o4 OCHOBaHUS OPTaHUIECKHE U J1. O3HaKOMyIeHHE ¢ |BBITIONHCHHE
HEOpraHUYeCcKue 3Hath: Knaccudukanuio ocHOBaHUH. XUMHUYECKUE CBOWCTBA KOJUIEKIIHEH yop.
OCHOBAHMI1: B3aNMOJICHCTBHE C KHCIOTaMH, KHUCIOTHBIMHU OKCHIaMH [OCHOBaHHUI
1 corsiMu. PaznoxeHne HepacTBOPUMBIX OCHOBAHUU.
'YMeTh: MUCaTh YPaBHEHHS] XUMUYECKUX PEAKIIHA,
05 Comn. 3HATH: KJIaCCH(PHUKAIIMIO COMEii: cCpenHre, KUCIbIe U OCHOBHBIE. /1. O6pa3subt Ompoc
'YMeTh: mucaTh ypaBHEHUST XUMHUECKUAX PEAKIIUH, MTUIIEBBIX BrimonHenne
XapaKTepU3YIOIUX CBOKWCTBA coieil ¢ Touku 3peHuss OBP u TOM.  |[mpomykTos, y'p.
COZIePIKALINX
HIPOKapOOHATEI
HaTpHsI
o6 3HATh: MOHATHE «aM(pOTEPHOCTH». Y METh: XapaKTePHU30BaTh Ormpoc
CBOMCTBa aM(OTEPHBIX COCANHEHUH, COCTABIATH (POPMYJIBI BbinonHenue
AMQOTEpHBIEC OpTraHUYECKUE U [IENTUOB. y'p-

HCOPIraHWYCCKUC COCANHCHUS.




57 [pakTuueckas pabora N4 3HaTh: ocHOBHBIC npaBuia Th. KapTouku [1/P
«BelecTBa 1 X CBONCTBA» 'YMeTh: IPUMEHSTH NOTY4YCHHBIC 3HAHMSI Ha IPAKTUKE. MHCTPYKIHH. XUM.
PeakTrBbI
58 " enernueckas CBsA3b MEXAY[3HATh: BAYKHEUIIINE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPTaHUYESCKUX
KJaccaMu HEOPraHUYECCKUX|COSTUHECHHM.
COEAMHEHUN
59 ['enernueckast CBA3b MEXKIY 3HATh: BayKHEHIIINEe CBOWCTBA N3YUYEHHBIX KIaCCOB OPraHMYECKUX
KJ1accaMy OPTaHUYECKUX COCMHEHUN.
COCIMHEHUI.
60 3HATh: KJIIOYEBBIC TOHATHS TEMBL. Y METh: IPUMEHSTh MOJIy4YeHHbIe |[Pa3HOYpOBHEBbIE C.p.
OO0o0uIeHNe 3HAaHNH 110 TEME:  3HAHMS Ha MIPAKTHKE. KapTOYKH C
«BemecTBa 1 nX CBOMCTBa» 3aJaHUSIMU,
61 (maii KoHTponp 1 y4yer 3HaHU# M0 U3yYEHHON TeMe Kaprouku ¢
KontponbHas padora Ne 5 o KOHTPOJIbHOU
TeMe «BemecTBa U UX CBOMCTBa» aboToi
62 XUMUs U TIPOU3BOZCTBO 3HATH: OCHOBHbIE CTA/IMH POM3BOJICTBA CEPHOIl KMCIIOTHI, aMMHaKa, [ [pe3eHTarus
63 = ’g YYryHa W CTaJIM, yI0OPEHUH U IMOJIUMEpPOB.
E S 'YMeTh: onpenensiTh BO3SMOKHOCTh MPOTEKaHUS XHMHYECKIX
EENS MpeBpaIIeHNi pa3TNYHbIX YCIOBUSAX M OLIEHUBATH MX TOCIIEICTBHSL.
S s
s g
64 = % XUMHS B CEITCKOM XO3SICTBA, [3HATH: TEOPETUUECKUE OCHOBBI TPUMEHEHHS B-B B CEITLCKOM [IpesenTariis
65 %8 OBITY, METUITTHE XO3SCTBE, OBITY ¥ MEIWIIFHE. Y METh: UCIIONB30BaTh
npuobpereHnpie 3YH B MOBCETHEBHOM KU3HU.
66 Peseps
68 [ToBTOpeHHE
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