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IlosicHuTeIbHAA 3anUCKA

Pabouas mporpamma mo XxuMuu pa3zpaboTaHa Ha OCHOBE NMPUMEPHOW MPOTpPaMMBI Kypca XUMHHU JUIS
OCHOBHOM IIIKOJIBI M Ha OCHOBE MPOrpaMMbl aBTOpPCKoro kypca xumuu g 8-11 kmaccop O.C. INabpuensHa,
2018r.

Pabouas nmporpamma npegHa3HaueHa Ui U3ydeHHs XuMuud B 11 kinacce cpenHelt o0iieo0pazoBaTeabHON
mkonbl 1o yaeOHuky O.C. [N'abpuensaa «Xumust. 11 kimacc. ba3zoBsriii ypoBeHb». «JIpoday, 2018r

[TporpammMa paccunTana Ha IpenojaBaHue Kypca XuMuu B 11 kimacce B o0beMe 2 4yacoB B HEJIEIIO, BCETO
— 68 yacoB: 1 yac - ¢hegepanbHbBIi KOMITOHEHT, | Yac - KOMIIOHEHT 00pa30BaTEIbHOTO YUPEKICHHS.

KonndecTBo KOHTPOJIBHBIX padoT 3a rog — 5

KonuuecTtBo npaktuueckux padot 3a rog — 4

1 Yac M3 HIKOJBHOIO KOMIIOHEHTA BBIJENIEH C LEJbI0 KaueCTBEHHOTO IMPOBEACHUS U BBINOJIHEHUS
XMMHUYECKOIO MPAKTUKyMa M JIEMOHCTPAallMOHHOI'O OHKCIIEPUMEHTa, JJs peUleHHsl 3ahad, Kak CpelCcTBa
3aKpeIUIEHUs] YMEHUIM M HaBBIKOB IO IMpEIMETY, /I 0ojiee KaueCTBEHHOI0 YCBOEHHUS M3ydaeMOro MaTepuaa.
Tak kak XUMHsI — HayKa SKCIIEPUMEHTAJIbHAS, TO MPU BHIIOJHEHUH MPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOTO
HKCHEPUMEHTA I'OPa3/I0 Jerye YCBauBAtOTCs CJI0XKHBIE BOIPOCHI.

JanHas mporpamMma pa3pa0oTaHa Ha OCHOBE 00s3aTEIbHOIO0 MHUHMMYMa COIEpXaHHS [0 XUMHH IS
OCHOBHOM 00111€00pa30BaTeIbHON MIKOJIBI M TPEOOBAHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB 3TOM LIKOJIBL, YTO
SIBUJIOCH I'JIaBHBIM IIPUHIIUIIOM €€ CTPYKTYPUPOBAHMUSL.

ConeprxaHue Kypca COCTaBISICT OCHOBY JJIsi PACKPBITHS Ba)KHBIX MUPOBO33PEHUYECKHUX HJIEH, TAaKUX, KaK
MaTepHaIbHOE €JUHCTBO BELIECTB MPUPOIbl, UX TEHETUYECKas CBA3b, pa3BUTHE (JOPM OT CPABHUTEIBHO MPOCTHIX
70 HauOoJiee CIOKHBIX, BXOISIIMX B COCTaB OPTaHU3MOB; O0YCIIOBIIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM U
CTpPOCHHEM, NPUMEHEHHs BEIIECTB UX CBOWCTBAMHU; €IMHCTBO MPHUPOIbl XMMHUYECKHX CBA3E€H M CIOCOOOB HX
npeoOpa3oBaHUsl NPU XUMHUECKUX IPEBPAIICHUAX; I[MO3HABAEMOCTb CYIIHOCTH XMMHUYECKHX MpEeBpalieHUN
COBPEMEHHBIMHU HayYHBIMU METOJIaMHU.

Kypc BxiouaeTr B ce0si OCHOBBI 0OIIel M HeOpraHMueckoil xuMuu. B mporpamMmMe Ha3BaHBI OCHOBHbBIE
paszensl Kypca, IS KaXJO0ro M3 HHUX MEpPEeurCiIeHbl MOJUIeKallle H3YYEHHUIO BOIPOCHI, BHUIBI PacyeToB,
XUMHAYECKHH dKCIIepUMEHT. XUMUYECKUN SKCIIEPUMEHT B Ipoliecce 00yuyeHHsI COUYeTaeTcsl C APYTHMMHU CPEaCT-
BaMU 00y4Y€HHsI, B TOM YHCIIE C ayAMOBU3YaIbHBIMHU.

Pemenuto 3agay BOCIUTAHUS Yy YYallUXCsS MHTEpeca K 3HAHUSM, CaMOCTOSITEIbHOCTH, KPUTHUYHOCTH
MBIIUICHUSI, TPYAOIIOO0UsT W JOOPOCOBECTHOCTH MPH OOYUYEHHWH XUMHUHM CIyXaT pa3HOOOpa3Hble METOAbl U
OpraHu3allMOHHBIE (POPMBI, KaK TPAJUIIMOHHO YTBEPAMBIINECS B NIKOJIBHON MPAKTHUKE, TaK U HETPaJUIIUOHHbIE,
MOSIBUBIIMECS B ONBITE IEPEIOBBIX YUUTEEH.

[Tpu u3ydyeHuu Kypca 1eaecooOpasHO HMCIOIb30BaTh MCTOPUYECKHHA MOAXOJ K PACKPBHITUIO TOHSITHH,
3aKOHOB M TEOpHUH, MOKa3blBasi, KaK BO3HMKAIOT M PEINAIOTCS NMPOTUBOPEUMs, KAaK COBEPIIAIOTCS OTKPBITHSA
YUEHBIMH, KaKOBBI UX CYJbOBI M JKU3HEHHBIE TTO3ULIHH.

[TpeanouruTensHble (POPMBI OpraHU3aLMN y4EOHOTO MPOLECcca: Ha OCHOBE TEXHOJIOIMH MOYIbHOTO
obyuyenus, KCO ¢ mpumeHeHueM HMHIMBHIYyaldbHOTO M auddepeHuupoBaHHoro noaxona. lIpeobnagarommmu
(¢opMaMM TEKYILEro KOHTPOJS BBICTYNAIOT NHMCBMEHHBINH OINpOC (Pa3HOYPOBHEBBIE CAaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pabOThI, TECTHI) U YCTHBIH.

Hean u 3aga4u Kypca

Leas mporpaMMbl 00y4eHHUsI: OCBOCHHE 3HAHUN O XMMHUYECKHX OOBEKTaX M MpoLEeccax MpUpPOIbI,
CHOCOOCTBYIOIIMX PEIIEHUIO II100aTbHBIX TPOOJIEM COBPEMEHHOCTH.

3amaun:

e OcpBoeHMe 3HaHUI O XHMMHUYECKOH COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA,
BAKHEHIINX MOHATHUAX, 3aKOHAX, TEOPHSX.

e OBjajgeHHe YMCHHSMHU TPHMEHSATh MOJYYCHHBIC 3HAHUSA 1T OOBICHEHUS Pa3HOOOPA3HBIX
XUMUYECKUX SIBJICHUA U CBOWCTB BELIECTB, OLICHKHA POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUU U
ITOJIy4€HUH HOBBIX MAaTE€pPHAJIOB.

e Pa3BuTHe TMO03HABaTENbHBIX HMHTEPECOB M WHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B TMpolecce
CaMOCTOSTENILHOTO MTPUOOPETEHUS 3HAHUM € MCIIOJIB30BAaHUEM PA3JIMYHBIX UCTOYHUKOB MH(OPMALIUH, B TOM
YHUCJIe KOMIIBIOTEPHBIX;

e Bocnuranue yOeXIEHHOCTH B MO3UTUBHOW POJM XUMHM B JKM3HHM COBPEMEHHOI'O OOIIECTBA,
HE0OXO0IMMOCTH XMMHUYECKH IPaMOTHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U OKpYKaroIIeH cpere.



o IIpumeHeHHMe TOJNyYEHHBIX 3HAHUW M yMEHMH A O€30lacHOro0 HCIHOJIb30BAaHUS BELIECTB U
MaTepUAJIOB B OBITY, CEIBCKOM XO31CTBE U Ha IPOU3BOJICTBE, PEILICHUS [IPAKTUYECKUX 3a]a4 B IIOBCEAHEBHOM
KHU3HH, TPEAYIPEKICHUS SIBICHUH, HAHOCIIINX BPeJl 30POBbIO YEJIOBEKA U OKpYXarolel cpese.

TpeGoBaHusi XHMHYECKOr0 00pPa30BaHM K 3HAHUAM U YMeHUsIM yuyauuxes 11 kaacca

IIpeamMeTHbIE pe3yabTaThI:

YueHuK 10/1:KeH 3HATh:

© eadcHenwiue XuMu4ecKkue NOHAMUA: BEIECTBO, XUMUUYECKUH AJIEMEHT, aTOM, MOJIEKYJla, aTOMHAs U
MOJIEKYJISIpHAsl Macca, aJlJIOTPONHS, YIIIEPOAHbIN CKelleT, (PyHKIMOHAIbHAS IPYIINA, BEIIECTBA MOJIEKYJIIPHOIO U
HEMOJICKYJIAPHOTO CTPOCHMS, PACTBOPBI, SJEKTPOJIUT M HEINEKTPOJIMT, SJICKTPOIUTHYECKAs TUCCOLUALNS,
OKHCIIUTEb U BOCCTAHOBUTEIIb, OKUCIIEHNE Y BOCCTAHOBJICHHE, BAJIEHTHOCTb, CTENIEHb OKUCIICHUS.

© OCHOGHbBlEe 3aKOHbI XUMUU: COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, MEPHUOJUYECKHN
3aKOH.

© OCHO6HBle meopuu Xumuu: XUMUUYECKOW CBS3H, DJIEKTPOIMTUYECKON AMCCOLUAIMM, CTPOCHUS
OpPraHUYECKHUX COEIMHEHUH.

© eavicnHenluiue 6euieCmea U Mamepuapl: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHasi, COJIsIHAs, a30THAs U
YKCYCHasi KMCIIOTBI; IIEI0YM, aMMHAK, MUHEpaJIbHbIE YA0OpEHMsI, METaH, STHJIEH, aleTUIeH, O€H30JI, 3TaHO,
KHPBI, MbUIa, TJIF0K03a, CaXapo3a, Kpaxmal, KJIeT4aTKa, OeIKH.

YueHHK 10/1/KeH YMeTh:

© Hazvléamp: U3yYCHHBIC BEIIECTBA 110 «TPUBUAIBHOW» UM MEXITYHAPOJHONH HOMEHKIIATYpeE.

© onpedenamp: BaJCHTHOCTb U CTENEHb OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOH CBS3U B
COCJIMHEHUSX, 3apsi/l HOHA, OKUCIIUTENb U BOCCTAHOBHUTENb, MPUHAICKHOCTh BEIIECTB K Pa3IMYHBIM KiaccaM
OpPraHUYECKHUX COEeIMHEHUH.

© 00BACHAMb: 3aBUCHMOCTb CBOICTB BEIIECTB OT UX COCTAaBa U CTPOCHHS, IPUPOY XUMHUYECKON CBS3H
(MOHHOM, KOBAJIEHTHOH, METaNIM4eCKOi), 3aBUCHUMOCTb  CKOPOCTH XUMHUYECKOW peakUuu U IOJOKEHHS
XMUMHUYECKOTO PABHOBECHS OT PA3ITUYHBIX (PAKTOPOB;

© Xxapakmepu30eams: 3JIEMEHTHl MaJbIX NEPUOJIOB M0 MX mHojioxkeHuto B IICXD; obmue xummuyeckue
CBOWCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX KIACCOB HEOPTAaHUYECKUX COEIUHEHHIA;

© 6LINONHAMb XUMUYECKUII IKCHepUMeHm: 10 PAaClO3HABaHUIO BaKHEHIINX HEOPraHUYECKUuX M
OpPTaHUYECKHX BEIICCTB.

© npoeoodump: CaMOCTOSATENBHBIA MOUCK XUMHMYECKOW MH(OpMAIMK C HCIHOJIb30BAHUEM DPA3IUYHBIX
MCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA); NCTI0IB30BATh
KOMIIBIOTEPHBIE TEXHOJOTMM JUIsl 00pabOTKM M IepeAayd XUMHUYecKoil MH(opManuu U e€ NmpeacTaBiICHUs B
pa3IuYHbIX (hopMax.

YueHMK 10JI2KeH MCI0JIb30BaTh:

© OOBSICHEHUS] XUMUYECKUX SBJICHHUH, IIPOUCXOISAIINX B PUPOJIE, OBITY U Ha IPOU3BOJICTBE;

© onpeneneHus] BO3MOXKHOCTH MHPOTEKAHUS XUMHMYECKUX TMPEBPALICHUNH B PA3IUUYHBIX YCIOBUAX M
OIICHKHU MX ITOCIICACTBHIA;

© HKOJIOTMYECKU I'PaMOTHOI'O MIOBE/ICHUS B OKPYXKAIOLIEH cpere;

© OIICHKH BIHSHHS XUMHUYECKOTO 3arps3HEHUSI OKPYKAIOIICH Cpellbl Ha OPraHW3M YeJIOBEeKa M JPyrue
KMBbIE OpPraHU3MBbI;

© 0Oe3onacHOro oOpalieHus ¢ TOPIOYNMHU U TOKCHYHBIMU BEIIECTBAMH, J1a00PaTOPHBIM 000PYJIOBaHHUEM;

© TPUTOTOBJIEHUS PACTBOPOB 3a/laHHON KOHILIEHTPAIMU B OBITY M Ha MPOU3BOCTBE;

© KpUTHYECKOM OLEHKM JOCTOBEPHOCTH XHMMHUYECKOM HHGPOpMAlMK, MOCTYMNAOMEH Hu3 pa3HbIX
UCTOYHHUKOB.

MeTanpeaMeTHbIE Pe3yJIbTATHI:

o HaBBIK CaMOCTOSITEILHOTO NMPUOOPETEHUs] HOBBIX 3HAHHWM, OpraHu3anusi y4eOHOU
JEeATEIILHOCTH, IIOUCK CPEJICTB €€ OCYILIECTBIICHUS;

o IUIAHUPOBAHKUE, KOHTPOJIIMPOBAHUE U OLIEHUBAHHUE y4EOHBIX €HCTBUI

o NOHUMaHHE MPOOJIEMbl, YMEHHE CTAaBUTh BONPOCHI, BBIJIIBUraTh TUIIOTE3Y; JaBaTh

OTIpeieIeHUs] TIOHATHAM, KJIACCH(PUUIUPOBaTh, CTPYKTYPUPOBAaTh MaTepHaj, apryMEHTHUPOBATb,
(hopMyIHpOBaTh BHIBOJIBI U 3aKIIOUECHHUS;

o YMEHHUE U3BJIEKATh HH(POPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB

o YMEHUE BOCHPHUHUMATh, CHCTEMATH3HpPOBATh M MPEIBABIATH HHPOPMALMIO B
CJIOBECHOH, 00pa3HOM, CUMBOIMYECKOH (hopMax, aHAITM3UPOBATh U NepepadaThIBaTh MOJIYUYEHHYIO
nHPOPMAIIHIO B COOTBETCTBUH C TIOCTaBJICHHON 3aj1auei;

o YMEHUE NePEeBOAUTh HHPOPMALIUMIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



o yYMEHHE B3aHMOJICHCTBOBATH C JIIOJIbMU, pab0TaTh B KOJIJIEKTUBAX C BBHIMOJTHEHUEM
Pa3IUYHBIX COLMAJIBHBIX POJICH.
JIM4HOCTHBIE pe3y/IbTaThl:

o (hopMHpOBaHKE YYBCTBA TOPJIOCTH 32 POCCUHCKYIO XMMUYECKYIO HAYKY;

o BOCIIMTaHHWE OTBETCTBEHHOI'O OTHOILIEHUS K MPUPOJE, OCO3ZHAHMUS HEOOXOAMMOCTH
3aIUTHI OKPYKAIOLIEH Cpelibl, CTPEMIICHHS K 3/10pOBOMY 00pa3y *KHU3HHU;

o IOHUMaHHE OCOOEHHOCTH KU3HU U TPYyJla B YCIOBUAX HHPOPMATU3ALUKN OOIIECTBA;

. (hopMupoBaHHE TBOPUYECKOTO OTHOIIEHHUS K MMPobIeMam;

. YMEHUE YNPABIATh CBOCH IT03HABATEIIBHOM 1EATEIBHOCTBIO

. (dopMHUpOBaHHE TMO3HABATEIBHONH M MH(POPMAIMOHHOW KYIBTYpBl, B TOM YHUCIIE

pPa3BUTHE HABBIKOB CaMOCTOSITEIbHOM PabOThl ¢ yUeOHBIMM MOCOOMSIMM, KHUT'AMHU, JOCTYIHBIMU
COBPEMEHHBIMH HH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU
o (dbopMHUpOBaHHE XUMMKO-3KOJIOIMYECKOW KYJIbTYpHI, SIBISIOMIENHCS COCTABHOM
YaCThIO HKOJIOTHUECKOM U 00I1el KyIbTyphl, © HAyYHOI'O MUPOBO33PEHUS.
Dopmovl KOHmMpoONA:

1. Tekymuit kKOHTponb ( KOHTPOJBHBIE paboTel 1O TemaMm «CTpoeHHe aroma.
[lepuoanueckuil 3akoH», «CTpOEHHE BEIECTBa», «XUMHUYECKHE peakLun», «JlucrnepcHble CHCTEMBI.
PactBOpBI1.», «BemecTBa 1 MX CBOKWCTBAY)

2. Texyuue camocTosATenbHBIE paObOTHI IO TeMaM : «CtpoeHue aroma. [leproguueckuii
3aKk0oH», «CTpoeHue BemecTBa», «XUMHUECKHe peakuun», «IIponeccel, mpoucxoasimue B pacTBOpax»,
«XuUMUs B )KU3HHU OOIIECTBAY)

3. CamocrosiTenbHble pabOThl B paMKax Kaxaoil Tembl B Buae (parMeHTa Ypoka,
TECTOBOI'0 KOHTPOJIS

Yu4eOHO-MeTOANYECKOE 00ecTIeYeHne

Yuureiio:

1. I'a6puensn O.C Ilporpamma kypca xumum mis 8-11 kiaccoB 001meo0pa3oBaTeIbHbIX
yupexnaenuii. - M.: JIpoga, 2018.-78c.

2. INa6puensu O.C, JIvicoa I'.I'., Beenenckas A.I'. Xumus. 11 xnacc: B 24. U.I: HactonpHas

kHUTa yuurtensd. - M.: JIpoda, 2018. - 320c.
3. I'abpuensu O.C, JlpicoBa I'I'., Bemenckas A.I'. Xumms. 11 kmacc: B 2q4. Y. |l
HacronpHas kaura yaurens. - M.: [Ipoda, 2018. - 320c.
4. JleBkun A.H., Ky3unenosa H.E. 3agaunnk no xumuu 11 xnacc — M. «Bentana-I'pad», 2018
5. Xumust. 11 xnacc. ba3oBelit yposers : Metoa.mocodue / O.C.I'abpuensta, A.B.fAmrykosa. —
M.: Ipoda, 2018. — 191c.
JlonoTHUTeIbHAS JIUTEPATYPA I YUUTEs

1. CraHzapT OCHOBHOT'O 0011Iero 00pa3oBaHus O XUMUH.

2. [TpumepHas mporpaMmma OCHOBHOT'O 0011Iero o0pa3oBaHUsl 10 XUMHUU.

3. I'a6puensan O.C., OctpoymoB N.I'. Obmias xumus B TecTax, 3ajayax, ynpaxHeHusx. 11
Kiacc: Yueb. mocobue s oomeodpa3onart. yupexaeHui. - M.: JIpoda, 2018.- 304c.

4. Xumust 11 kmacc: KOHTpOJIbHBIE M MpOBepouHble paboThl K yueObHuky O.C.I'abpuensHa,

I'.T".JIsicoBoit «Xumus.11» / O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa u ap. — M.:JIpoda, 2018. -
176 c.

S. Tectol mo xumun: 11-i ki.: k yaeouuky O.C.I'abpuensna u ap. «Xumus. 1 1» / M.A.Ps6oB,
E.}O.Hesckas, P.B.JIuako — M.:Dx3amen, 2018. — 159c¢.

6. Tectet mo xumuu. 10-11 xi.: ydue6no-merox.nmocodbue / P.I1.Cyposuepa, JI.C.I'yzei,
H.1.Ocrannuii.- M.: lpoda, 2018.-122 c.

7. Xumust. 11 knacc: Tloypounsie mnansl o yueonuky O.C.I'abpuensina, I'.I".JIpicoBoii/ABT.-
coct. B.I'.Jlenucosa.Bonrorpan:Yuurens,2018-208c.
Y4eHuky:

1. labpuenst  O.C.  Xwwmwmsa. 11 xmacc.  ba3oBelii  ypoBeHb:  y4eOHHMK st
001eo0pazoBaTeNbHBIX yupexkaeHuii — M: «JIpoday, 2018.

2. A.Il. Tapmmu OOmas W HeopraHWYecKass XWMHS B CXEMax, PUCYHKaX, TaOiuIax,
XUMUYECKHUX peakiusax. YueOHoe mocodue. 2-¢ uzn.-Cno.: [Tutep,2018.-304c.

3. B.H. doponwkun, A.I'. bepexnas, T.B. CaxuneBa. Xumus . 3aaHusi BHICOKOTO YPOBHS

cioxkHocTH (Borpockl 36-40) mist moarotoBku k EI'D.-PoctoB v//1: Jlernon,2018.-328c.



4. Kyssmenko H.E., Epemun B.B Havana xumun. Yue6. mocoOue 1151 CTapIeKJIaCCHUKOB 1
MOCTyManMx B By3bl.. — M.: [Ipoda, 2018. — 324 c.
MULTIMEDIA — nogaepxka npeamera

1. Bupryansnas mxona Kupmmia u Medonus. Ypoku xumun. 10-11 xmacesr. — M.: OO0
«Kupwn u Medoauiin, 2010
2. IC  OO0pazoBaTtenpHast KoJUleKIMs Xumus obOmass u Heopranmdeckas 10-11 xmacc.

JlabGopaTtopus cuctem mynbTuMeana Mapl' TV, 2010
HNuTepHeT-pecypcebl:

1. Alhimik www.alhimik.ru
2. KoHCIeKThI 110 XMMHUH JIJIS IMKOJILHUKOB WWW.chemistry.r2.ru, www.khimia.hl.ru
3. Xumus g Bcex Www.informika.ru
4. Xumust st Bac www.chem4you.boom.ru
5. Xumust. O0pazoBaTenbHBIN CalT IS MIKOALHUKOB WWW.hemi.wallst.ru
Copepxanue nmporpaMmbl y4eGHOIo Kypca
1. Crtpoenue aroma u nepuogudeckuii 3axon JI. M. Menneseena.

OcHo6Hble c6edeHUss O cmpoeHUU amoMa. SIIpo: IPOTOHBI U HEUTPOHBL. M30TOMBI.
DJEeKTpOHbI. DJIEKTpOHHAsE 000s04Ka. DHepreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
000J109€K aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHOI0B nepuoandeckoit cucteMsl [1. 1. Menaeneesa (mepexoaHbix
aneMeHTOB). IloHsTHE 00 OpOMTANsSIX. S- U p-OpOUTAIU. DIEKTPOHHbIE KOH(PUIYpalMu aTOMOB XUMHYECKUX
3JIEMEHTOB.

Illepuoouueckuii 3axkon [ U Menoeneegea 6 ceeme yuenus o CMpPoeHUU AMOM
a. OTkpbITHE . n. MenneneeBbm IIEPUOIUYECKOTO 3aKOHa.

[lepmonuueckass cucrema xumudeckux snemeHToB J[. M. MenneneeBa - rpaduyeckoe oTOOpakeHue
MEePUOANYECKOro 3akoHa. PU3MYECKUN CMBICI IMOPSAJIKOBOIO HOMEpa 3JIEMEHTa, HOMepa Mepuojaa U HoMmepa
rpynmsl. BanentHele 31ekTpoHbl. [IpyuuHBl H3MEHEHHs] CBOMCTB 3JIEMEHTOB B MEPUOJIaX M Ipynmnax (TJIaBHBIX
MOArpyHmax).

[TonoxeHne Bomopoja B NEPUOJMYECKOM CHCTEME. 3HAUEHHME NMEPHOAUYECKOrO 3aKOHA U MEPUOAMYECKON
CUCTEMBbI XuMHuueckux 3nemeHToB J[. . MenneneeBa g pa3BUTHS HAyKU M MOHUMAHUS XUMUYECKON KapTHHBI
MUpa.

2. CTpoeHmne BelecTBA.

Houwnasns xumuueckasn céasa3 b Katmonsl u annonsl. Knaccugpukanus nono. Monusle
KpucTajuueckue  pemietkd. CBoiicTBa  BEIIECTB C  3TUM  THIOM  KPUCTANTMYECKMX  PEIIETOK.

Kosanenmunasa xumuveckas cés3b. DIEKTpoOTpULATENbHOCTE. [lonsipHas n HenonsipHas
KOBaJICHTHbIE CBsi3U. Jlumonb. [lomsipHOCTH CBSI3M W TOJAPHOCTH MOJEKyabl. OOMEHHBIH W JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJCHTHOW CBsI3U. MOJEKYISpHBIE U aTOMHBIE KPHCTAJTIMUECKUE
pemeTky. CBOMCTBA BEHIECTB C 3TUMH TUIIAMH KPUCTANIMYECKUX PEIIETOK.

Memannuveckas xumuueckasn c8sa3b OCOOEHHOCTH CTPOSHHS aTOMOB METAJUIOB.
Mertaminyeckass XUMU4ecKas CBsI3b M METaJJIMuecKas KpuUcTauindyeckasl pemerka. CBOMCTBA BEIECTB € 3TUM
TUIIOM CBSI3H.

Booopoonasa xumuueckas cés3b. MeXMONEKYISIpHas U BHyTPUMOJIEKYJISpHasi BOAOPOAHAS
CBS13b. 3HAUEHHUE BOJAOPOAHON CBSA3H I OPTaHU3ALUH CTPYKTYpP OHOIIOIUMEPOB.

Komnnexcnovie coedumnenus.

I'a3o06paznoe cocmoanue 6euwecmaa. TpuarperaTHeIX COCTOSHUS BOAbl. OCOOEHHOCTH
CTpoeHusi razoB. MoJsipHbIi 00beM razo00pa3HbIX BemlecTB. [Ipumepsl ra3000pa3HbIX HPUPOAHBIX CMECEH:
BO3/lyX, IPUPOAHBIN ra3. 3arps3HeHue atMoceps! (KUCIOTHbIE JOKIU, NapHUKOBBIN 3(dexT) u 6oppda ¢ HUM.
IIpencraButenn T1a3000pa3HBIX BEIIECTB: BOJOPOJ, KHCIOPOZ, YIVIEKUCIBI Tra3, amMMMak, OSTWieH. Mx
MoJiyueHue, coOrupaHue 1 pacrio3HaBaHUeE.

Kuoxkoe cocmosanue 6eu ecms a. Bona. IlorpediaeHre Boasl B ObITY U Ha TPOU3BOACTBE.
XecTkocTh BOAIBI U CIIOCOOBI €€ yCTpaHeHUs1. MuHepabHbIe BOJIbI, UX MCIIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX
nemsx. JKuakue KpucTauibl U uX NIPUMEHEHHE.

Teepooe cocmoanue 6eu ecmsa. AMophHbIE TBEpAbIE BEIIECTBA B MPUPOJE U B KU3HU
4eJIOBEKA, X 3HAUEHUE U IpUMEHEHHE. KpHucTamueckoe cTpoeHNe BellecTBa

BemiectBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB

I'uOpuansanust aTOMHBIX OpOUTamei.

Teopust XuMHUECKOr0 CTpOEHUS opraHnndeckux Beniects A.M. bytineposa

[Tonumeps! - BEICOKOMOJIEKYIpHBIE coeanHeHus. [InacTmacchl, 6MOnoaMMepsl, 3J1acTOMEPHI, BOJTOKHA


http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/

3. XuMHYecKHe peaknnuu
Peaxyuu uoywue 6e3 usmenenus cocmaea 6euwec me Amorponus u
JIJIOTPONHbIE BUIOM3MEHeHMs. [IpuunHBl amnoTponuu Ha NpuMepe MOAM(UKAMM KHUCIOpoAa, yriepoaa u
docdopa. O30H, ero 6uonorudeckasi poib. M3oMepsl U H30MepHs.
Peakxyuu uoywue c usmenenuem cocmaea 6ewecme Peakuu COeUHEHUS,
pas3ioKeHus, 3aMelleHUs W oOMeHa B HEOPraHMYECKOM M OpraHW4yeckoi xumud. Peakuumu 5K30- H
sHAOoTepMHuecKue. TermmoBol 3(P@eKT XMMHUYEeCKOH peakuud M TEepMOXUMHUYECKHE YypaBHeHUs. Peakuuun

ropeHus, KakK YaCTHBIN ciyyan 3K30TEPMHUUECKUX
peaKInid.
C k o p o ¢ m b X u M u Yy e ¢ K o U p e a K y u u

CKOpoCTh XUMHYECKOW peakluu. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU OT MPUPOIbl PEarupyromux
BEIIECTB, KOHILEHTPALlMU, TEMIEPATYpPhl, IJIOIIAU TOBEPXHOCTU COIPUKOCHOBEHHUS M KaTanuzaTtopa. Peakuuun
roMo- u rereporeHsble. [loHsATHE 0 KaTanu3e U KaTanuzatopax. GepMeHTHl Kak OMOIOTMYeCKHe KaTaau3aTOpPBl,
0COOEHHOCTHU ux (YHKIMOHUPOBAHMSL.

Obpamumocmov xumuuveckux peacxyuiu Heobparumple 1 0OpaTUMbIe XMMHUYECKUE PEAKIUH.
CocTosiHE XUMHYECKOTO paBHOBECHSI Ui OOpaTUMBIX XUMHUYECKMX peakiuii. Crmoco0sl CMemeHus
XMMHUYECKOTO paBHOBECHs] Ha MpUMEpe CHUHTe3a aMmmuaka. [loHSATHE 00 OCHOBHBIX HAyYHBIX MPHHIIUIAX
IIPOM3BOJICTBA Ha npuMepe CUHTE3a aMMuaka WK cepHoi KHUCJIOTBI.

OKkucaumenvHo-6occmanogumenvHbole peackyuu Crenedb okuciaeHus. OnpeneneHue
CTENEHH OKHCIEeHUs Mo Qopmyne coequHeHHs. [loHsATHE 00 OKHUCIMTENHbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.
OkuclieHre U BOCCTaHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTEb.

4, Jucnepcubie cucremsbl. PacTopsl. IIpoueccsl, mpoucxoasinye B pacTBopax

HucnepcHo e cucme m v. llonatue o nucnepcHelx cuctemax. JucnepcHas daza u
nucnepcuoHHast cpena. Kiaccudukanus IUCHEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS
JMCTIEPCHOM cpelibl U TUCIepCHOHHON (a3bl. ['pyboancnepcHble CUCTEMBL: 3MYJIbCUH, CYCIIEH3UH, aPO30JIH.
ToHKOUCTIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

Co c m a 6 pacmeopoé u ¢ m e c e u.. [lonaTue «10m9» U ee Pa3HOBUIHOCTH: MaccoBas (IO
3JIEMEHTOB B COEJMHEHHHM, JI0JII KOMIIOHEHTa B CMECH - JIOJi1 MpUMECEH, J0Js PacTBOPEHHOI'O BEIIECTBA B
pactBope) 1 o0beMHast. J{oJ1s BBIXOAa MPOAYKTa PEaKIMi OT TEOPETUIECKH BO3MOKHOTO.

Ponrnv 6006l 6 xumuueckoiu peacrxuyuu VicTuHHBIE pacTBOphl. PacTBopumMOCTh U
KIaccu(UKalus BEIIECTB 10 3TOMY MPU3HAKY: PACTBOPUMBIC, MAIIOPACTBOPUMBIE U HEPACTBOPHMBIE BEIIECTBA.
DNEKTPOIUTHl U HEANEKTPOJIUTHL. DJIEKTpoNUTHYEeCKas aucconuanus. KucioTsl, OCHOBaHUS U CONHM C TOYKHU
3pEHHsSI TEOPUU DIIEKTPOIUTHYECKON JUCCOLMAlMUd. XHUMUYECKHE CBOMCTBA BOJIbI; B3aUMOJIEUCTBUE C
MeTaJlJlaMi, OCHOBHBIMU M KHCIIOTHBIMHM OKCHJaMU, pa3jioXeHHe U o0pa3oBaHME KpUCTAJUIOrUaApaToB. Peakunu
TUAPATALMH B OPTAaHUYECKON XUMHUU.

l'uoponusz opeanuveckux u HeopeaHudvecKkux coeouHenuti. HeoOparumprit
runponu3. O6paTUMBbId THAPOIN3 colieil. ['MApOIN3 OpraHuuecKuX COCJUHEHUH U €ro MPaKTHYECKOe 3HAUCHUE
JUISL TIONMy4YeHHs] THAPOJIU3HOTO CHuUpTa M MbUla. buonorudeckas poib THIPOAM3a B IUIACTUYECKOM H
HHEPreTUYeCKOM OOMEHE BEIIECTB U SHEPTUH B KIIETKE.

5. BemecTtBa u ux cBoiicTBa

M e m a n 1 b. B3auMomelcTBHE METAIOB C HEMETAZIaMHU (XJOPOM, CEPOM W KHUCIOPOIOM).
B3aumopeiicTBue HIENOYHBIX U IIET0YHO3EMENBHBIX METAJIIIOB C BOAON. DIEKTPOXUMHUUECKUN Pl HATIPSKEHUN
MeTaJIoB. B3aumoneicTBuE METauloB ¢ pPacTBOPAMM KHUCIOT M cosield. AmoMuHOTepMus. B3aumonelcteue
HaTpus ¢ dTaHosioM u peHosom. Kopposust metamios. [ToHATHE 0 XUMHUECKON M DJIEKTPOXUMUYECKON KOPPO3UH
MeTa/u1oB. Coco0BI 3alUThl METAJUIOB OT KOPPO3UH.

Onexmp o u 3 DISKTPOIU3 KAK OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIN MpPOLECC. DIEKTPOJIN3
pacIulaBoOB U pacTBOPOB Ha MpUMepe Xjopuaa HaTpus. IIpakTnueckoe NpuMeHEHUE AIEKTPOIN3a.

H e m e m a n 1 vi. CpaBHUTENbHAsI XapaKTEPUCTHKA TaJIOTEHOB Kak HauOoyiee TUIHYHBIX
npeacTaBuTened HeMeTaysioB. OKHCIUTENIbHBIE CBOMCTBA HEMETANIOB (B3aUMOJACHCTBHE C MeTallaMH U
BOoZIopoJoM). BoccTaHOBHTENBHBIE CBOWCTBA HEMETAUIOB (B3aMMOJEHCTBHE C 0oJiee ANEKTPOOTPHULIATEIbHBIMU
HEMeTaJlJIaMU u CJI0KHBIMU BEIIECTBAMH-OKUCIUTEIISIMN).

Kucnomuoi neopeanuueckue u opeanuueckue Kiaccudpukanus kucnor. Xumuueckue
CBOMCTBAa KHCJIOT: B3aUMOJEHCTBUE C METaJUIaMH, OKCHJAMU METAJJIOB, TMAPOKCUIAMU METAJIOB, COJIIMH,
cnupraMu (peakuus stepuduxanyn). OcoOble CBONCTBA a30THOM U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.



OcHo6aHusa HeopecaHudyecKkue u opeanudeckue OCHOBaHHA, UX KIACCUPUKALIUS.
XUMUYECKUE CBOMCTBA OCHOBAaHWM: B3aWMMOJECHCTBHE C KHUCJIOTaAaMH, KHUCIOTHBIMU OKCUIAMH U COJISIMH.
Pasnoxxenue HEPaCTBOPUMBIX OCHOBaHUH.

C o 2 u Kiaccudukanms coneil: cpeaHme, KHCIbIE W OCHOBHBIE. XHWMHUYECKHE CBOWCTBA COJICH:
B3aMMOJICHCTBUE C KHCJIOTaMH, IIEJIoYaMH, MeTaulaMu U consMmu. [IpeactaButenu cosieil U MX 3HAYCHHE.
Xnopuna HaTpus, kapOoHAT Kanmbius, Gochar kanpius (CpeaHUE COJIM); TUAPOKAPOOHATHI HATPUS U aMMOHHUS
(xucaeie conmn); Tuapokcokapoonat meau (I1) - manaxur (ocHOBHas coiib). KadecTBeHHbIE peakiu Ha XJIOPH/I-,
cynbdart-, 1 KapOoHAT-aHUOHBI, KATHOH aMMOHWUSI, KaTroHBI xkene3a (I1) u (IIT).

l'enemuueckas c6:a3b Mew 0y K1ACCaAMU HeOP2AHUYECKUX U Op2aAHUYECK
ux coeouHenut. lloHaTHue 0 TEHETUYECKON CBSI3U U TEHETHUECKUX psnax. ['eHeTnueckuid psja Metasa.
I'enernueckuit psan HemeTauia. OcoOEHHOCTH T€HETUYECKOTO Psifia B OPraHu4eCKOW XUMHUU.
6. XuMus B )kM3HU 00111€eCTBA
[Tpou3BOACTBO CEpHOM KUCIOTHI, aMMHUAKa, YyI'yHa U CTaJH, YI0OpEeHUH U MOJTUMEPOB.
OCHOBBI IPUMEHEHHS BEIIECTB B CEIILCKOM XO3SCTBE, OBITY U MEIUIINHE



TemaTnyeckuii NJIaH

Ne
pasgena /
TeMbl

HaumeHoBaHue pa3iesioB U
TeM

KoaunuyecTBo 4acoB

Bcero

TeopeTnueck
ue 3aHATHS

IIpakTHyeckune
3aHATHA

KoHnTposbHbIe
3aHATHA

TpeGoBanus K ypoBHIO
NMOATO0TOBKH y4allMXCsl

1

Crpoenue aToma u
[lepuognyeckuii 3aK0H
. N.Menneneesa.

6 Jacos

5 gacoB

HECT

1 gac

Ha ocHOBE MeXIIpeIMETHBIX CBA3EH
¢ (U3MKOM 3HATh JI0Ka3aTeJIbCTBA
CJIO’KHOT'O CTPOCHMS aTOMa..

Hayuutbcs 3aIUChIBATh
AIIEKTPOHHBIE KOH(UTYPAIIUH aTOMA.

CrtpoeHue BemecTBa

11 yacoB

9 yacos

1 yac

1 yac

Yrnyouth IIpEACTaBICHUE 0
XUMHYECKOM CBS3HM, €€ THUIaX,
MO3HAKOMMTh co CBOMCTBaMH
XUMHUYECKOU CBSI3U

XUMUYECKUE PEAKIIUN

11 gacos

9 yacoB

1 gac

1 gac

chopmupoBath LIEJIOCTHOE
NIPEJICTABIICHHE O KJIACCU(PUKAIMIX
XMMHUUYECKUX PpEaKIHid; CKOPOCTH
XUMHYECKUX PEaKIUi, XUMUIECKOM
pPaBHOBECHH, cnocobax ero
CMEIICHUS;

JlucrniepcHbIe CUCTEMBI.
PactBopsl. IIpoueccsi,
MPOUCXOSIINE B paCTBOpax

9 yacoB

7 yacoB

1 gac

1 gac

BemntecTBa n nx cBoiicTBa

28 yacos

26 yac

1 gac

1 gac

XapaKkTepu30oBaTh OOINKE CBOICTBA
METaJlJIOB, HEMETAJJIOB, OCHOBHBIX
KJ1aCcCOB HEOPraHUYECKUX
COEIUHEHUN.

XuMus B )KA3HU 00IIeCTBA

4 gaca

4 gaca

[To3dHakOMUTE C  TPOU3BOJCTBOM
CEpHOM KHUCIOTHI, aMMHAKA, YyI'yHA
W cTajau, ynoOpeHUd W TIOJUMEPOB.
3aI0)KUTh  OCHOBBI  NPUMEHEHUS
BEIIECTB B CEIIBCKOM XO3SHCTBE,
OBITY U ME/IMIIMHE

BCEI'O

68 yacoB

59 yacoB

4 yaca

5 yacoB




KanennapHo-rematudeckuii njiax

OJICMCHTOB H UX
CO€IUHEHUH B 3aBUCUMOCTHU
OT ITOJIOKCHUS B

ux coeanHeHui B I1C u ux npuyunHsbIl

Ne Jara | Koiuyec Tema ypoka IInanupyemble pe3ybTaTbl 00y4eHHA CpencrBa Bunel n
n/m | mo TBO HALJSIAHOCTH, | opmMBbI
IUTaH 4acoB 0P KOHTpOJIA
y Hassan
ue
pasjaena
1 CEHT = BBOJIHBII HHCTPYKTaX 1O 3HaTh: Baxknelme moHATHS XUMUU: aTOM, oTHOcuTenbHass | Tabmmma [ICXD, | [lpenBapurens
A6pb 2 TEXHUKE OE30MacCHOCTH. aTOMHAas U MOJIEKYJIIpHasi MacChl, BAJICHTHOCTb U CTETIEHb IIPE3EHTALNS HBI KOHTPOJIb,

= ATOM — CJIO’)KHAs YaCTHLIA. | OKUCIJICHHA. Oecena
;& CocTosiHHE AJIEKTPOHOB B YMeTb: COCTaBIATh IEKTPOHHbIE (POPMYIIBI CTPOCHHS
é’ aToMe. aTOMOB.

2 E( OneKTpOHHBIE 3HAaTh: CYIIHOCTh MOHATHS «aTOMHAast OpOUTAIbY, Tabmuua [ICXD | Texymwmii
= KOH(Urypauyu aToOMOB JIEKTPOHHAsT KJIACCU(DUKALMIO SJIEMEHTOB (S, P- 2JIEMEHTbI KOHTPOJIb
g XUMHUYECKHX 3JIEMEHTOB. YMeTb: COCTaBIIATH IEKTPOHHBIE U TpauuecKue GopMyIbl 3HaHUH, ONPOC
3 H3oTONBI. CTPOEHHS aTOMOB.

3 JE = BanentHbsle BO3MOKHOCTH 3HATh: MOHATHUSA CTENIEHL OKHUCIEHHUA U BAJIEHTHOCTD Taommua [ICXD C.P.
§ § aTOMOB XUMHUYECKUX XUMHUYECKHX 3JIEMEHTOB.
g : 3JIEMEHTOB YMeTh: onpenensaTh CTENEHb OKUCIICHUS U BAJICHTHOCTD
= = aTOMOB B XUMHUYECKUX COEIMHEHMSIX.

4 = 13 u [1C xummnueckux 3Hathb: cMbICI U 3HaYeHue [leproanyueckoro 3akoHa, Tabmuna I[ICXD | Texymuit
E 2JIEMEHTOB TOPU30HTAJIBHBIE U BEPTUKAJIBHBIE 3aKOHOMEPHOCTH U UX KOHTPOJIb
= J.N.Menneneena B CBETE MPUYMHBL. YMETh: 1aBaTh XapaKTEPUCTUKY JIEMEHTA Ha 3HAHUM, ONPOC
3 YUEHUS O CTPOEHUU aTOMa. | OCHOBaHUU ero nojoxenus B 11C.
[

5 g N3meHnenue cBONCTB 3HaTh: 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U Tabmuua I[ICXD | C.p.
3
=
@)

MIEPUOIUYECKON CUCTEME.




6 K.P. Ne 1 no Teme: 3HATh: KJIIOYEBBIC IOHATHUS TEMBI. Y METh: IPUMEHSATh Tabmuua I[ICX3, | K.p.
«CTtpoeHne atoma u IIOJIy4YECHHBIEC 3HAHUS Ha MPAKTUKE. kaprouku ¢ K.P.
[Teproanueckuii 3aK0H
JI.N.MenneneeBa»

7 Bunel xuMudeckux cBsi3ei. | XUMHUYECKAsI CBA3b. BUABI XUMHUYECKOMH CBA3H. Monenu Oecena
Tunel KpUCTAITUYECKUX KPUCTAIIMYECKHUX
peueTox PELIETOK,

Ipe3eHTALNS

8 OKTS KoBanenTHast xumuueckast | 3HaTh: HOHATHE KOBAJEHTHAs CBSI3b, €€ PA3HOBUAHOCTH, Ipe3eHTALNS Texymuii

6pb CBA3b. MOJIIpHAs ¥ HETIOJSpHAs, MEXaHU3M ee 00pa30oBaHUs KOHTPOJIb
YMeTb: XapakTepu30BaTh CBOWCTBA BEIECTBA 10 THILY 3HaHUH, ONPOC
XMMHUYECKOHN CBSI3M U MUCATh CXEMY €€ 00pa30BaHMs.

9 HNonnas xumMuyeckasi cBsi3b | 3HAaTh: IOHATHE UOHHAS CBSI3b, KATHOHBI M AHUOHBI, MIPE3CHTALIMS Tekyuuit
HMOHHBIE KPUCTANINYECKHUE PEUIETKH, CBOMCTBA BEILIECTB C KOHTPOJIb
9TUM THUIIOM PELIETOK. 3HAaHUH, OIIpOC
YMeTh: XapakTepu30BaTh CBOMCTBA BEIIECTBA IO TUITY
XMMUYECKOH CBSI3U M MTUCATh CXEMY €€ 00pa30BaHMU.

10 E Bonopoanas u 3HaTh: MOHATHE METAJNINYECKask XUMHUYECKas CB3b. OOIIMe | mpe3eHTanus Texymuii
g | MeTaumyecKas ¢usnueckue cBoiictBa MetamioB CrutaBsl. UepHble U KOHTPOJIb
E g XUMUYECKast CBSI3b LIBETHBIE CILJIaBBbI 3HAaHUH, OIIpOC
;‘f s YMeTb: XxapakTepu30BaTh CBOWCTBA BEIIECTBA 11O TUILY
= — XMUMHYECKOH CBSI3U M ITUCATh CXEMY €e 00pa30BaHUSI.
2
11 é- I'uGpuansanust aTOMHBIX 3HaTh: BUJBI THOPUAN3AIIMU ATOMHBIX OpOHTaNeH 1 MIPE3ECHTALIMS Texkymuit
@) opOutaneit. ['eomeTpust reoOMETpUUECKUE (POPMBI MOJICKYJ. YMETh: ONPEEsATh BUT KOHTPOJIb
MOJIEKYIL. ruOpuau3anuu atoma C B OpraHMueCKOM COSAMHEHUH. 3HAaHUH, OIIPOC
12 Teopus XUMHUYECKOTO 3HaTh: OCHOBHBIE TPUHIUIIBI CTPOCHUS] OPraHUYECKUX [Ipe3enTanus, C.p.
CTPOEHMSI OpPraHUYECKHX COEJIMHEHUH. MOJIETN
BemiecTB A.M. bytnepoBa. | YMeTh: coCTaBIATh (POPMYIIbI OPraHMYECKUX BEIIECTB. OpraHUYEeCKHUX
BEIIECTB
13 [Tosmmepsr — 3HaTh : BUABI TOJIMMEPOB U OCOOCHHOCTU CTPOCHHMSI Konnexuus Texymuit
BBICOKOMOJIEKYJISIPHBIE IIOJINMEPOB. IIOJIUMEPOB KOHTPOJIb
coenuuenus. [lonumepHas 3HAHUM, OMPOC
MIPOMBILIEHHOCTbD.
AHTUKOPPYNIMOHHAS

JACATCIIbHOCTDb Ha
IIPOMU3BOACTBC.




14 [Tmactmacchl. 3HATh : 0COOCHHOCTH CTPOCHHUS IJIACTMACC U BOJIOKOH, Ob6pa3isl
Buonomumepsr. HEOPTaHUYECKUX MTOJIMMEPOB, OMOTTOIMMEPOB. TuTacTMace u
DnactoMepsl. BomokHa. U3JICIHS U3 HUX.
15 [Ipaktnueckas padota Nel 3HaTh: OCHOBHBIE TIpaBuia Th. O06pa3siibt
«Pemenue YMETh: 3KCTIEPUMEHTAIBHO OIPEIETSATh MIACTMACCH U IIacTMace u
AKCIIEPUMEHTANIBHBIX 3a7[a4 | BOJIOKHA U3JICIHS U3 HUX.
10 OIPEJIETICHUIO O06pa3ibl
IJIaCTMACC U BOJIOKOH» BOJIOKOH U
U3JICIHS] M3 HHX.
16 O06001eHre 3HaHU o 3HaTh: KIIOYEBHIE TIOHITHS TEMBI. Y METh: peliaTh Pa3noypoBHeBbIE
TeMe MIPEITIOKEHHBIC YIIPAKHCHUS U 33]1a4H. KapTOYKH C
3a/laHUsIMU,
17 Kontponbhas padorta Ne2 3HaTh: KJIFOYEBbBIC MMOHITHUS TEMbl. ¥ METh: IPUMEHSITh Kaptouku ¢
o TeMe «CTpocHwHe MOJTyYEHHBIC 3HAHUS Ha TIPAKTHKE. KOHTPOJILHOM
BEIIECTBAY paboroii
18 | HOs0 Knaccudukamnms 3HaTh: KaKHe MPOIIEeCChl Ha3bIBAIOTCS XUMHUUECKHUMHU [Ipe3enTanus Oecena
pb XUMHYECKHUX PEaKINi B pPEaKIUsIMH U B YEM UX CYTh.
OpraHHYECKON YMeTh: yCTaHaBIMBATh MPUHANIEKHOCTh KOHKPETHBIX
HEOPraHNYECKOH XUMHHU. peaknuii K pa3JIMdHbIM THUTIAM 110 PA3JIMYHBIM MTPH3HAKAM.
19 OKucauTenbpHO- 3HaTh: MOHIATUE KOKUCIIUTEIbY, KBOCCTAHOBUTEID), H.IIpocrerimme Oecema
A BOCCTaHOBUTEJIHHBIE «OKHUCJICHHE», «BOCCTaHOBIeHUEY, oTinrnune OBP ot OBP:
= peakmuu. Knaccudukamnus | peakiuii HOHHOTO oOMeHa, kinaccudukanuo OBP. B3aUMO/ICHCT.
g OBP. IIMHKA C COJISTHOM
Sz KUCJIOTON U
3 S J)Kelesa ¢
Z g cynbhaToM Menu
22 (n
20 E Cocrasnenne OBP Ymets: coctaBisiTe OBP, MeTos anexkTpoHHOTo OanaHca Bremonnenwue
= METOIOM 3JIEKTPOHHOTO yrp.
>§ OaslaHca
21 VYpok ynpaxxHeHHi B VYmerts: coctaBisate OBP, meton anexkTpoHHOro OanaHca C.p.
COCTaBIICHUU YPaBHEHU
OBP
22 DHepreTuka XMMHUYECKHUX 3HaTh: MPUYUHBI IPOTEKAHUS XUMHUUECKHUX PEaKIHii npe3eHTalus

peaxkuuii




KOMIIOHCHTAa B CMECH, MAaCCOBYIO NOJIFO BEIICCTBA B

23 CKopoCTh XMMHUYECKON 3HaTh: NOHATHE KCKOPOCTH peakuun». CKopocTb TOMO- U J.B3aumopeiicts | Ompoc, 6ecena
peakuuu. reTepOreHHON peaKiuu. ue IMHKA C
pacTBOopamMu
COJISTHOM H
CEpHOM KUCJIOT
24 @axTopsl, BIUAIOIINAE HA 3HaTh: PaKTOPHI, BIUSIOMIAE HA CKOPOCTh XUMUYECKOH [Ipesenranus. Beinosinenue
CKOpPOCTb XUMHUYECKOI1 peaxkyu: IpUpoa pearupyroux BelecT, TeMIeparypa ymp.
peakuuu. (3axon Bant-T'oda), KoHIIEHTpanuu, KaTaau3aTophl U
KaTaiu3. 3aBUCUMOCTb CKOPOCTH PEAKIUNA OT OBEPXHOCTH
CONPUKOCHOBEHHUS PEarupyrouux BEIECTB.
25 | nmeka OOpaTUMOCTh XUMUYECKUX | 3HATh: KIACCUPHUKALIMIO XUMUUYECKUX peakuuii ( oopatumble | [Ipesenrarus C.p.
6pb peakuii. XuMu4eckoe U HEoOpaTUMBIE), IOHIATHE «XUMUYECKOE PaBHOBECUE» U
paBHOBecHeE. Y CIIOBUS YCIJIOBUS €70 CMEILEHUS.
CMEILEHHS] XUMUYECKOI0 VYMeTh: pemath 3aauu 10 TeMe « XUMUYECKOoe
paBHOBECHS 110 IPUHLUITY | pPABHOBECHE»
JIe IllaTenne
26 [Ipaktuyeckas paGora Ne2 | 3Hatbh: ocHOBHbIE npaBuia Th. Kaprouku I1/P
«CKOpOCTh XUMUYECKHUX YMeTh: NPUMEHSATH OJTyYEHHbIEC 3HAHNS HA IPAKTHKE. UHCTPYKIUH.
peakuuii. XuMu4ecKkoe XuM. PeakTuBel 1
paBHOBECHE). XUM.
o0opynoBaHue
27 Kontponbnas pabota Ne3 3HATh: KJIIOYEBBIC TOHATHS TEMBI. ¥ METh: peIlaTh Kaprouku ¢ K/P
1o TeMe«XHUMHYECKHE YIpaXHEHUS U 3a/1a4U 0 TeMe « XUMUYECKUE PEeaKIIUN». KOHTPOJIbHOM
peakuun» paboToit
28 A JlucnepcHble CUCTEMBI U 3HaTh : NOHATHE «IUCIEPCHAS CUCTEMAY, « JUCTIEPCHAs O06pa3isl Texymuii
% o 8 | cmech. (baza» u «IMCIIEpCUOHHAs Cpefia», KilacCUu(pUKanus pa3IMYHbIX KOHTPOJIb
= § 2 JUCIIEPCHBIX CUCTEM. JUCIIEPCHBIX 3HAaHUH, OIIPOC
52 § cucreM. DPdexr
= 2 :. 'g TuHmams.
=
29 g = = § KonnuectseHHas 3HaTh: MOHATHUS «PACTBOPUMOCTBY, «KOAIPPUIIMEHT C.p.
2 S E 2| xapakTepucTHKa PACTBOPOB, | PACTBOPUMOCTHY, HACHIMIEHHbIH ¥ HEHACHIIEHHBIH
= B § pacTBoOpeHue, pacTBop.
:‘( ;«’: $ | PacTBOPUMOCTE. YMeTh: BEIUUCIATh MaCCOBYIO U OOBEMHYIO J10JII0
°T
=

pacTtBope.




30

31

sSIHBa
pPb

32

33

34

Teopus 3HATh: NOHATHUSA «JIEKTPOJIUTBDY U «HEIIEKTPOIUTHIY. J1. UcnbiTanue Omnpoc
ANEKTPOIUTUIYECKOM «OQIEKTPONUTHYECKAs JUCCOLUALUSIY. «CTENEHb pacTBOpOB
nuccounanuu. CpoiicTBa AJIEKTPOIUTUYECKOHN TUCCOLUAIMNY, CUIIbHBIE U c1a0ble JJIEKTPOJIUTOB U
PacTBOPOB 3JIEKTPOIUTOB. AJIEKTPOJIUTHI, CBOMCTBA PACTBOPOB JEKTPOIUTOB. HERJIEKTp. Ha
YMeTh: McaTh ypaBHEHUS XUMUUECKHUX PEAKIIMHA C TOUKU peaMeT
3penus TO/I. JIACCOLIAIN
Peakuuyn noHHoro ooMeHa | 3HaTh :peakllid HOHHOTO OOMEHa, YCIOBUS MPOXOXKACHUS JI. Peaknun, Brimonnenue
pEeaKuuii 10 KOHIIA. UYIIHE C yop.
YMeTh: McaTh ypaBHEHUS XMMUUYECKUX PEAKIIMHA C TOUKU o0pa3oBaHuEM
3pennst TO/I. ocajka, rasa u
BOJIbI
I'mnponu3 HeopraHuyeckux | 3HaTh: HOHATHUE I'MAPOaU3a. [ MIAPOIN3 HEOPraHNYECKUX A. I'maponus Beinosinenue
COCIMHEHU I BemecTB. Tpu ciaydas ruaponunsa cojieil. Cpeaa BOIHBIX KapOOHATOB ymp.
pPacTBOPOB: KUCJasi, HEUTPAJIbHAs, LEJI0YHasA. BOgOpoaHbIld | HMICIOYHBIX
nokazatens (pH) pactBopa. HeoOpaTumertit rumposus. METaJIJIOB U
YMeTh: COCTaBIISITh YPaBHEHUS TUAPOIIN3A COJIEN U HUTPATOB LIMHKA
OTIPEICTISITh XapaKTeP CPEIbl. unu ceunna (I1),
I'unponu3 oprannyeckux 3HaTh: TUAPOJIN3 OPTaHUUYECKUX BELIECTB U €r0 C.p.

COEIMHEHUI.

MPAKTUYECKOE 3HAYEHUE JIJIS TIOJTYYCHUS THAPOIU3HOTO
CIIUpTa M MbLJIa. BHOJIOrM4ecKyro posik THIPOJI3a B
MJIACTUYECKOM M SHEPreTH4eCKoM OOMEeHe BEIIECTB U
SHEPTHH B KIIETKE.

35

[IpaxTrueckas padora Ne3
«Pemenue
IKCTIEPUMEHTAJIBHBIX 33724
10 TEME «TUAPOIIU3Y

3Hatb: ocHOBHbIE npaBuia Th.
YMeThb: NpUMEHSATH OJyYSHHbIE 3HaHUS Ha IPAKTUKE.

Kaproukn
UHCTPYKLIUH.
XnM. PeakTuBEI 1
XHM.

36

Peakuuu nonHoro ooMeHa» 00opy0oBaHue

O06o001eHre 3HaHuil 110 3HaTh: KJIIOYEBBIE MOHATHS TEMBbl. YMETh: pellaTh Pa3zHoypoBHEBBIE

TeEMe yIpaXHEHUs U 3aJ1a4M 110 TeMe «/{ucnepcHble CUCTEMBI. KapTOYKH C
PacTBopsl. [Iponieccsl, mpoucxoasiiye B pacTBOpax». 3aJaHUSAMU,

CXEMBI Y TaOJIULIBI
10 U3yYEHHOU

TEMAaTHUKE
KonTponbhas padora Ne4 YMeTb: IPUMEHATH ITOJYyYEHHBIE 3HAaHUS HA IPAKTHKE. Kaprouku ¢
o TeMe «/lucnepcHeie KOHTPOJIBHON

cucteMbl. PacTBOpBL»

paboToii
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«BenrecTrsa 1 UX CBOMCTBA»

(28 )

Knaccuduxanuus 3HaTh: KJIACCU(PUKAIINIO HEOPTAaHUYECKUX COCTMHEHUH, JI. UcnipiTanue Oecena
HEOpPraHMYECKHUX 0COOEHHOCTHU MX CTPOEHUS U CBOMCTBA. pacTBOpOB
COE€IUHEHMI. KHCJIOT,
YMeThb: 0TIIMYaTh BEIIECTBA U ONPEAEIISATh UX OCHOBAHMIL 1
IIPUHAJIEXKHOCTD K KJaccy. comneit
UHIMKATOpaMH,
MIPE3CHTALMS
Knaccuduxanus 3HaTh: KIacCUPUKAIMIO OPraHUYECKUX COSIMHEHUH, IIPE3EHTALNS becena
OpPraHMYECKUX COEAMHEHHUN. | OCOOCHHOCTH UX CTPOCHHMS U CBOMCTBA.
YMeTb: 0TIIMYaTh BEIIECTBA U ONPEAEIATh UX
IIPUHAJIEKHOCTD K KJIAacCy.
Meramibl 3HaTh: MOJIOKEHUE METAJJIOB B IIEPUOIMUECKON CUCTEME U OO6pa3tpl C.p.
CTPOEHHE UX aTOMOB. METaJIJIOB
YMeTh: XapakTepu30BaTh CBOMCTBA METAIJIOB, ONIUPAsCh HA
nx nojoxxenue B I1C u ctpoeHne atoMoB.
OOue XxuMUYecKue 3HaTh: 0011e XMMUYECKHE CBOMCTBA METAJIIOB. J.Bzanmopneiict. | BemmonHeHue
CBOMCTBa METAJUIOB BsaumopeiictBue ¢ HeMeTamiaMu (KUCIOPOAOM, XJIOPOM HaTpus C yIp.
cepoii), ¢ BOI0OH. DIEKTPOXUMHUYECKHUI PsiJl HANPSKESHUI XJIOpOM, XKeje3a ¢
MeTajuioB. B3anmoaencTBue METAJIIIOB ¢ pacCTBOPAMK Cepon.
KHCJIOT U COJIEH.
Oxcupl U THIPOKCHUIBI 3HaTh: OCHOBHBbIE M aM()OTEPHBIE OKCUIBIL. O06pa3isl Omnpoc
METaJJIOB. YMeTh: nucaTh ypaBHEHUS PEAKIHil, XapaKTepu3yroIIue BEIIECTB
CBOMCTBA OKCHUJOB.
Koppo3us metannos. 3HaTh: IPUYKUHBI KOPPO3UH, OCHOBHBIE €€ TUIHI U criocoObl | J[. Pe3ynbraThl Omnpoc
3allIUTHI OT KOPPO3HH. KOPPO3UH
Mertasisl B ipupoze. [loHuMaTh: CyTh METAUTyprUYECKHUX MTPOLIECCOB. O6pa3usl pyn becena
Crioco0sl nostyueHus
METaJUJIOB
DnexTponus. 3HATBH : TIOHATHUE «BJIEKTPOJIN3» KAK OKHCINUTEIBHO- IIpesenranus Brimonnenue
BOCCTAHOBUTEJIBHBIN MPOLECC. DIEKTPOIIN3 PACIIaBOB; ynp.
DneKTponus3. PacTBOPOB (Ha NPUMEPE XJIOPHIIA HATPH). [Ipeszenranus Beinosninenue
yup.
Hemeramnbl. Coenunenust 3HaTh : nosjoxxkeHue HemetaswioB B [1C, ctpoenue ux aromos. | [. Bo3ronka C.p.

HEMCTAJIJIOB: OKCHU B,
THAPOKCHUIbL

[lonsiTHE «3NEKTPOOTPULIATEIBHOCTH.

Hoxa.




47 XUMHS HEMETAJUIOB. O3HaKOMUTH: C HeMeTa/ulaMH riaaBHbIX noArpymmn VILVI. O6pa3ipl Omnpoc
IV u V rpynmsi V. IV rpynmn, oco6eHHOCTAMU (U3HYECKUX U XUMHUYECKUX | BCIIECTB

48 XUMUS HEMETAILIOB. CBOWCTB, 00J1aCTSMH IPUMCHCHHS. OO0pa3ipl Omnpoc
VI rpynna . BEILIECTB

YMeTh: mHucath ypaBHEHUS! XUMUYECKUX PEaAKIIHIA,

49 XUMHS HEMETAJLIOB. XapaKTepU3YIOIIHe CBONCTBA HEMETAJIIOB PA3HBIX IPYIII. OGpaszip! Orpoc
VIl rpynna BEIIIECTB

50 3ader no Teme YMeTh: MPUMEHSATh OTyYeHHbIC 3HAHUS HA TIPAKTHKE. Kaprouku ¢ 3auer
«Hemerannbi» 3aIaHUSAMU

51 Oxcuabl 3HaTh: KIacCU(UKAIIUIO OKCHJIOB U UX CBOMCTBA. O06pa3siibet Omnpoc
OcHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIE OKCUJIBI. BEIIICCTB Bremonnenwue
YMeTh: onpenensTh NPUHAAICKHOCTh OKCHIA K KJIacCy U yrp.

MIACATh YPABHEHUS PEAKLIUM,
52 | ampe Kucnotsl oprannyeckue u 3HaTh: KIaccu(uKanus HEOPTaHUYECKUX U OPTaHUYECKUX J.Paz6asn.konne | Ompoc
T HEOpraHu4ecKue KHCI0T. O01IMe CBOMCTBA KUCIIOT: B3aUMOACHCTBHUE C HTPUPOBAHHOMN Brimonnenue
MeTaJUTaMH1, OKCH/IaMU METaJIOB, THPOKCHIaMU METAIJIOB, | CEPHOM KHCIIOTHL. | YIIp.
C COJISIMU, CIIUPTaMHU (PeaKIysl dTepUPUKAIIH
53 Crnenuduueckue cBoiictBa | 3HaTh: CBOMCTBA a30THOM U CEpHON KUCIIOT, KAPOOHOBBIX C.p.
OpPTaHUYECKHUX H KHCIIOTBL. YMETh: TUCATh YPABHCHHUS XUMHUYCCKIX PEAKITHH,
HEOPTaHUYECKHUX KUCIIOT XapaKTepU3YIOIIUX CBOWCTBA KUCTOT ¢ Touku 3peHust OBP u
TOUN.
54 OcHoBaHus oprannueckue u | 3Hath: Kiaccudukanuio ocHoBanuil. Xumudeckue cBorictBa | JI. O3nakomiieHue | Beimonnenue
HEOPTraHUYECKUE OCHOBaHMI: B3aUMOJICHCTBUE C KUCIOTAMHU, KUCIIOTHBIMHU C KOJUIEKIIMEH YIIp.
OKCHJIaMH U colisiMU. Pa3noxeHne HepacTBOPUMBIX OCHOBaHUM
OCHOBaHUM.
YMeTh: nucath ypaBHEHUS! XUMUYECKUX PEaKIINi,

55 Comm. 3HaTh: KJIaCCU(UKAIUIO COJICH: CpeTHUE, KUCIIBIE U J1. O6pa3sis Omnpoc
OCHOBHBIC. YMETh: MHCATh YPABHEHUS XUMHUYECKUX 1102011(S:350'¢ Bremonnenwue
peakuuii, XxapaKTepHU3yIOIUX CBOMCTBA COJIeil ¢ TOUKU MPOAYKTOB, yrp.
3penust OBP u TO/I. coziepKalIux

rUAPOKapOOHATHI
HATPHUS
56 AmdorepHbIe 3HaTh: NOHATHE «aM(POTEPHOCTH». YMETh: XapaKTepU30BaTh Ompoc
OpraHHYECKHe U CBOICTBa aM(POTEPHBIX COSNUHEHUHN, COCTABIATH (DOPMYIIBI Brmonnenwue
HEOpraHUYEeCKHe MENTH/IOB. yIp.

COCAMHCHUA.




57 [Ipaktuyeckas padora Ne4 | 3Hatb: ocHoBHbIE npaBuia Th. Kaprouku /P
«BemecTBa u ux cBOMCTBa» | YMETh: MIPUMEHSThH [MOJyUCHHbIE 3HAHUS HA MTPaKTUKE. UHCTPYKIUH.
XuM. PeakTuBbl
58 I'enernueckas cBsA3b MEXAY | 3HATh: BaXKHEHIINE CBOMCTBA N3YYEHHBIX KJIACCOB
KJIACCaMU HEOPraHWYECKUX | HEOPTaHMYECKUX COCAMHECHUN.
COCIMHEHUN
59 I'enernueckas cBsA3b MEXAY | 3HATh: BaXKHEHIINE CBOMCTBA N3YYEHHBIX KJIACCOB
KJIACCaMU OPraHUYECKUX OpPraHUYECKUX COCIUHEHUM.
COEIMHEHU.
60 O060061eHre 3HaHui 1o 3HaTh: KJIOYEBbIEC MMOHATHUS TEMbI. Y METh: IPUMEHSITh PasnoyposueBsie | C.p.
TeMe: «BemmecTsa u nux IIOJIyYEHHBIE 3HAHUS Ha IPAKTHKE. KapTOYKU C
CBOMCTBa» 3aJIaHUSIMHU,
61 | mait KonTponbhas pabora Ne 5 KoHTpouib 1 yder 3HaHu# 110 U3yYEHHOH TeME Kaprouku c
1o reme «BemecTBa U ux KOHTPOJIBHOU
CBOMCTBa» paboToii
62- XuUMUs ¥ IPOU3BOICTBO 3HaTh: OCHOBHBIEC CTaJUU IPOU3BOICTBA CEPHOM KUCIIOTHI, [Tpe3enTanus
63 = aMMHaKa, 4YyryHa ¥ CTaJd, YI0OpEHHUH 1 TOIUMEPOB.
b: % YMeTh: onpenensaTh BO3MOKHOCTb IPOTEKAHNS XMMUYECKHUX
¥ = 5 MIPEBPALLEHUIN Pa3IMYHbBIX YCIOBUSAX U OLICHUBATh UX
: § g MOCJIECTBUSL.
= e S,
64- E °© XUMUS B CEIbCKOM 3HaTh: TEOPETUUECKHE OCHOBBI IPUMEHEHUS B-B B ceibckoM | [Ipe3enTarus
65 o X0341CTBa, OBITY, MEUIIMHE | XO3siiCTBE, OBITY U METUIIMHE. Y METh: UCIIOJIb30BaTh
npuobperenHble 3YH B moBceHEBHOM )KU3HU.
66- Pesepn
68 [ToBTOpeHue
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