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ITosicHuTEIbHASA 3aNIHCKA

PaGouyas mporpaMma mo xumuM pa3paboTaHa Ha OCHOBE IPHUMEPHOH MporpamMMmbl Kypca XMMHHU JUIs
OCHOBHOH ILIKOJIBI U Ha OCHOBE MpPOTrpamMMbl aBTOpCKOro kypca xumuu g 8-11 kmaccoB O.C. I'abpuensina,
2018r.

Pabouas mporpamma npegHasHaueHa i U3ydyeHus XuMuu B 11 kitacce cpenHeit o0meoopazoBaTeabHOR
mkonbl 1o yueonuky O.C. I'abpuensna «Xumus. 11 kiacce. ba3osriit ypoBeHby. «Jpoda», 2018r

[Iporpamma paccuntana Ha npenojaBanue Kypca xumuu B 11 kmacce B 00beMe 2 4acoB B HEZIEIIO, BCETO
— 68 yacoB: 1 vac - ¢peaepanbHBIE KOMIOHEHT, 1 4ac - KOMIIOHEHT 00pa30BaTEILHOTO YUPESKICHHS.

KonmnuecTBo KOHTPOJIBHBIX paboOT 3a roJl — 5

KonngecTBo npakTuueckux pador 3a rog — 4

] bac W3 IIKOJBHOTO KOMIIOHEHTA BBIAEIEH C ILEJIbI0 KaueCTBEHHOI'O IIPOBEIEHUS M BBIIIOJHEHUS
XMMUYECKOr0 MpakTUKyMa M JEMOHCTPAllMOHHOTO SKCIEPUMEHTa, JUIsl peLIeHMs 3ajad, KaK CpelcTBa
3aKpeIUIeHUs] YMEHUI ¥ HaBBIKOB IO MPEAMETY, Ui 0ojiee KaUeCTBEHHOTO YCBOCHMS M3y4aeMOro MarepHala.
Tak kak XMMHs — HayKa SKCIIEPUMEHTAIbHAsL, TO IPU BINOJIHEHUH NTPAKTUYECKUX pabOT U IEMOHCTPALMOHHOTO
9KCIIEPUMEHTA Iopa3o Jer4e YCBauBarOTCs CI0KHBIE BOIIPOCHL.

JlanHas mporpamma pa3paboTaHa Ha OCHOBE O0S3aTEIbHOTO MMHHUMYMA COJAEP)KaHHUS [0 XUMHUH JUIs
OCHOBHOM 00111€00pa30BaTEJIbHOM IKOJIbI U TPEOOBaHUM K YPOBHIO OJTOTOBKU BBITYCKHUKOB 3TOH IIKOJIBI, YTO
SIBUJIOCH TJIaBHBIM ITPUHLIUIIOM €€ CTPYKTYPHPOBAHUS.

CopepxaHue Kypca COCTaBJISIET OCHOBY JJISl PACKPBITHS BaXKHBIX MHUPOBO33PEHUECKUX MJIEH, TAKUX, KaK
MaTepHaibHOE €IMHCTBO BEIECTB MPUPO/Ibl, UX FEHETUUECKas CBsI3b, pa3BUTHE (POPM OT CPABHUTEIBHO MPOCTHIX
70 HanboJiee CIOXKHBIX, BXOJIIINX B COCTaB OPraHU3MOB; 00YCJIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTaBOM U
CTPOEHHUEM, MPUMEHEHHs BELIECTB UX CBOMCTBAMH; €AMHCTBO IMPHUPOJBI XMMHUYECKHX CBSI3€H M CIOCOOOB MX
npeoOpa3oBaHusl NPU XUMHUYECKHUX TPEBPALICHUAK;, MMO3HABAEMOCTh CYIIHOCTH XHMHYECKHX IPEBpAIICHUIN
COBPEMEHHBIMU HaYYHBIMU METOAAMHU.

Kypc Bxiouaer B ce0si OCHOBBI 001lell M HEOpraHMYecKoll Xxumuu. B mporpamme Ha3BaHbI OCHOBHbBIE
paszgensl Kypca, I KaXJIOro W3 HUX HEPEYMCIICHbl IMOJJeKallue HM3Y4YEHHIO BOMPOCHI, BUIBI PacyeTOB,
XUMUYECKUN IKCIIEPUMEHT. XUMUYECKUN IKCIIEPUMEHT B Ipoliecce 00ydeHUsI COUYETACTCs C JAPYTHMMH CPEACT-
BaMH 00y4€HUs, B TOM YHCIE C ayMOBU3YaJIbHBIMU.

Pemenuto 3amau BoCHMTaHMS Yy y4yallUXCs MHTEpeca K 3HAHMUSIM, CaMOCTOSTEIbHOCTH, KPUTUYHOCTH
MBILUIEHUS, TPYJOIOOUS M J0OPOCOBECTHOCTH IMpH OOYYEHUH XHMHHU CIYyXXaT pa3HOoOoOpa3Hble METOJbl U
OpraHu3alloHHbIe (OPMBI, KaK TPAJIUIMOHHO YTBEPJUBIINECS B IIKOJIbHOW MPAKTUKE, TAK U HETPAJAULIMOHHBIE,
MTOSIBUBLIMECS B OIIBITE NIEPEJOBBIX YUUTEIEH.

[Ipn u3ydyeHun Kypca nenecooOpa3HO HCIOJIb30BaTh MCTOPUUECKUH MOJIXOJ K PACKPBITHUIO MOHSTHH,
3aKOHOB W TEOPHM, IOKa3bIBas, KaK BO3HUKAIOT M PEIIAIOTCA MPOTUBOPEUMS, KAK COBEPIIAIOTCS OTKPBITHS
YUEHBIMH, KaKOBBI UX CY/AbObI U KU3HEHHBIE TTO3ULIUH.

[TpenmouruTenbHble (OPMBI OPraHU3alMK Y4€OHOTO MpOoIlecca: Ha OCHOBE TEXHOJIOTUN MOYJILHOTO
oOyuenusi, KCO ¢ nmpumeHeHneM HMHIuUBUAyanbHOro U nupdepennupoBanHoro noaxoxaa. IIpeobnanarommmu
dbopMaMM TEKYIIEro KOHTPOJIS BBICTYNAIOT MHCbMEHHBIH ONpoc (Pa3sHOYPOBHEBBIE CAMOCTOSITENIbHBIE W
KOHTPOJIbHBIE pa0OThI, TECThI) U YCTHBIM.

Henau u 3axa4m Kypca

Ileab nmporpaMmmbl 00y4eHHUsi: OCBOCHHME 3HAHUM O XMMHMUYECKHUX OOBEKTaxX M IMpoleccax MpHpPOJBbI,
CIMOCOOCTBYIOIIMX PEIICHUIO TI00aIbHBIX TPOOJIEM COBPEMEHHOCTH.

3agaun:

e OcBoeHMe 3HaHMH O XHMHMYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA,
BAKHEUIINX MOHATHAX, 3aKOHAX, TEOPHSIX.

e OBjajgeHHe YMEHHUSIMHU TPUMEHSATh MOJYYEHHbIE 3HAHMUA JJs OOBSICHEHUS Pa3HOOOpPA3HbBIX
XUMUYECKUX SIBJICHUA U CBOMCTB BELIECTB, OLICHKH POJIM XUMHUU B PA3BUTHUHM COBPEMEHHBIX TEXHOJIOTUH U
ITOJIyYEHUH HOBBIX MAaTE€pPHAJIOB.

e Pa3BuTHe MO3HAaBAaTEIbHBIX MHTEPECOB M HWHTEIUIEKTyaJIbHbIX CIOCOOHOCTEM B mpolecce
CaMOCTOSITENILHOT'O MTPUOOPETEHHUS 3HAHUM C HCIOJIB30BAHUEM PA3TUYHBIX HICTOUHUKOB MH(POPMALIUH, B TOM
YHCJIE KOMIIBIOTEPHBIX;

e Bocnuranue yOeXIE€HHOCTH B MO3UTHUBHOW pPOJIM XUMHUHU B >KU3HM COBPEMEHHOrO OOIIECTBa,
HE00XO0IMMOCTH XMMHUECKH IPAMOTHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U OKpPY’KaIOIIeH cpeie.



. IIpuMeHeHne TONYYEHHBIX 3HAHUM W yMEHHMH Ui 0€30IacHOTO HCIOJIb30BAHUS BEIIECTB H
MaTepHaioB B OBITY, CEIbCKOM XO3MCTBE U HA MIPOU3BOJICTBE, PEIICHUS TPAKTUUYECKHUX 33]1a4 B IOBCEAHEBHOM
KU3HHU, IPEAYNPEKACHNS SIBICHUN, HAHOCSIIMX Bpe| 310POBbIO YEIIOBEKA U OKPYKAOLIEH cpefe.

TpeGoBanns XuMu4YecKoro o0pa3oBanus K 3HAHNUAM M YMeHusM vuamuxes 11 knacca
IIpenmeTHble pe3yJIbTaThI:

YUeHUK J0/1KeH 3HATh:

© earcueluiue Xumuueckue NOHAMUA: BEIECTBO, XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJla, aTOMHAsl 1
MOJIEKYJISIpHAsl Macca, aJlJIOTPOIIUS, YIIIEPOAHBIN cKeneT, GYHKIIMOHAIbHAs TPYIINa, BEHIECTBA MOJIEKYISIPHOIO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, BJIEKTPOIUT M HEIEKTPOJUT, DIIEKTPOJIUTHYECKAs] UCCOLUAIuS,
OKHUCJIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, BAIGHTHOCTh, CTENIEHb OKUCIICHHUS.

© OCHO6HbIE 3AKOHbl XUMUU: COXPAHECHHS MACCHl BEIIECTB, IIOCTOSHCTBA COCTaBa, IEPUOAUYECKUN
3aKOH.

© OCHO6Hble meopuu Xumuu: XUMUYECKOW CBSI3U, IIEKTPOJIUTUYECKOW IHUCCOLMALNAH, CTPOCHUS
OPraHUYeCKUX COCIUHECHUM.

© eajcHeluiue geuiecmea u Mamepuaibl; OCHOBHbBIE METAJUIBI U CIUIABBI; CEpHAs, COJIAHAsA, a30THA U
YKCYCHasi KHCIIOTBI; MICJIOYH, aMMHaK, MUHEpaJbHbIE YHOOpEHHs, METaH, STHJICH, alleTUJIeH, OEH30JI, STaHOI,
KHUPBI, MbLIA, TTIIOK03a, CaXxapo3a, KpaxMmal, KJeT4aTka, OeKH.

YuYeHUK JI0J2KeH YMeTh:

© Ha3zvleamp: U3yUCHHbBIE BEIIECTBA 110 «TPUBUAJILHOW MU MEXAYHAPOJHOW HOMEHKIIATYpeE.

© onpeodenamsp: BaAJICHTHOCTb U CTEIIEHb OKUCICHUS XMMHUYECKHUX JIEMEHTOB, TUIl XMMHUYECKOMN CBSI3U B
COCIMHEHMSIX, 3aps] MOHA, OKUCIUTEIb U BOCCTAHOBUTEIb, MPUHAJJICKHOCTh BEUIECTB K Pa3IMYHBIM KJlaccaM
OPraHNYECKUX COCTUHECHUM.

© 00vACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMS, IPUPOLY XUMUYECKON CBS3U
(MOHHOM, KOBaJIEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peaKIuu U IOJOKECHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (PaKTOPOB;

© Xxapakmepu3oeams: 3IEMEHTHl MAJIBIX MEPHUOJOB MO uUxX mnonoxeHuto B [ICXD; obmue xuMuueckue
CBOMCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COCAUHEHUN;

© 6bINONHAMbL XUMUYECKUN 3IKCHEPUMEHm: TI0 PACIO3HABAHMIO BAXXKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BELIECTB.

© npoeodump: CaMOCTOSTEIbHBIM MOUCK XMMHMUYECKON HMH(OpPMAlMM C HCHOJB30BAHUEM Pa3IUYHbBIX
MCTOYHUKOB (Hay4yHO-TIOMYJISPHBIX U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCTIO0Ib30BATh
KOMIIBIOTEPHBIE TEXHOJOTHH JJii 00pabOTKH M Nepesayd XUMUYECKOW HH(pOpMAalUM U €€ MpPEeICTaBICHUS B
pasNuYHbIX (hopMax.

YueHuK 10J1KeH VCI0Ib30BATh:

© OOBSICHEHUS! XUMHUECKUX SIBJICHUH, TPOUCXOALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

© ompezaeneHuss BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX NPEBPALLEHUI B PA3IIMUHBIX YCIOBUAX U
OIICHKH MX TTOCJICICTBHH;

© DYKOJIOTMYECKH I'PaMOTHOT'O IIOBEJIEHUS B OKPYIKAIOLIEHN Cpeae;

© OLEHKHU BIUSHUS XMMHUYECKOTO 3arps3HEHMs] OKpPY’Kalolllel Cpelibl Ha OpraHu3M 4ejloBeKa U JApyrue
KUBBIE OpraHU3MBl;

© 0Oe3omacHOro o0palleHus ¢ TOPIOYMMH U TOKCUYHBIMH BEILLIECTBAMHU, Ja00OPATOPHBIM 000pYI0BaHUEM;

© NPUTOTOBJICHUS PACTBOPOB 33JJaHHOM KOHIIEHTpALlUU B OBITY M HA MIPOU3BOJICTBE;

© KpUTHUYECKOM OIEHKU JOCTOBEPHOCTH XUMHUYECKOW MH(OpMaLINH, OCTYNAIOIIEN U3 pa3HbIX
HCTOYHUKOB.

MertanpeaMeTHble pe3yJIbTaThI:

L4 HaBBIK CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I$I HOBBIX 3HaHHI>'I, opraHu3anusa y‘-Ie6HOI7I
ACATCIIBHOCTH, ITOUCK CPEACTB €€ OCYHICCTBICHUA,

L4 IIaHUPOBAHUC, KOHTPOJIMPOBAHUC U OLICHUBAHUC y‘-Ie6HLIX JencTBuit

L ITIOHUMAaHHEC HpO6J’IeMBI, YMCEHHUE CTaBUTH BOIIPOCHI, BBIIBUTATH THUIIOTE3Y, AaBaTb

orpeseNieHus] MOHATHUSIM, KiIacCu(ULIHUPOBATh, CTPYKTYpUpPOBATh MaTepuai, apryMEHTHpPOBATh,
(bopMyIHpOBAThH BBIBOABI M 3aKIIIOYECHUS;

o yYMEHHE U3BJIeKaTh MH(OPMALIMIO U3 Pa3IMYHBIX HCTOYHUKOB

o yMEHHE BOCIPUHUMATh, CHUCTEMaTHU3UPOBATh U MPEABABIATH HH(GOPMALUIO B
CJIOBECHOM, 00pa3HOli, CHUMBOJIMYECKOH (hopMax, aHATU3UPOBATh U IlepepadaThIBaTh MOJTYyYCHHYIO
MH(OPMAIIHIO B COOTBETCTBUH C TIOCTaBJIEHHOM 3a/1a4ei;

o YMEHHUE NePeBOUTh HHPOPMALIUIO U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO;



o YMEHHUE B3aMMOJICHCTBOBATH C JIIOJbMH, PA0OTaTh B KOJUICKTHUBAX C BBHITOJHECHHEM
Pa3IMYHbIX COLMATIBLHBIX POJIEH.
JINYHOCTHBIE pe3yJIbTaThI:

o (bopMHpOBaHKE YyBCTBA TOPJIOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY;

o BOCIIUTAHHE OTBETCTBEHHOI'O OTHOIIEHHS K MPUPOJE, OCO3HAHHS HEOOXOIMMOCTH
3aIUTHI OKPYKAKOIIEH CPEeJlbl, CTPEMIICHUS K 3I0POBOMY 00pa3y KU3HH;

o MMOHUMaHKE 0COOCHHOCTH KU3HU U TPY/A B YCIOBHAX HH()OPMATH3AINN OOIIECTBA;

. (hopMHpOBaHHE TBOPUYECKOTO OTHOIICHUS K TIpobdIeMam;

o YMEHHUE YIPAaBISATh CBOCH MTO3HABATEIILHON JIEATEIILHOCTHIO

o (dbopMHUpoBaHHUE IMO3HABATEIBHONH M WH(POPMAIMOHHOW KYJIBTYPhl, B TOM YHCJC

pa3BUTHE HABBIKOB CAMOCTOSITEIbHON PAa0OOThl ¢ y4€OHBIMM MMOCOOMSIMM, KHUI'AMHU, AOCTYITHBIMU
COBPEMEHHBIMU MH(POPMAITMOHHBIMU TEXHOJIOTHSIMU
. (hOpMUPOBaHHE XHUMHKO-IKOJIOTUYECKOW KYJIBTYpPBI, SIBISIOMICHCS COCTaBHOU
4acThIO 3KOJIOTUYECKON U O0ILEH KyJIbTYpbl, U HAYYHOTO MUPOBO33PEHMSL.
Dopmbl KOHMPOTA:

1. Texymmit koHTponb ( KOHTposbHBIE paboTel 1o TemMaMm «CTpoeHHe aToMma.
[lepuoanueckuil 3akoH», «CTpOEHHE BEIIECTBa», «XHUMUYECKUE pEaKLUN», «/lucnepcHble CHCTEMBI.
PacTBOpbl.», «BeliecTtBa u UX CBOHCTBa»)

2. Texyiue camocrosiTenbHble paboThl 10 TeMaM : «CtpoeHue atoMa. [leproauueckuii
3aK0H», «CTpoeHue BelecTBay, «XUMHUYECKUE peakuun», «lIpouecchl, mpoucxoasiue B pacTBopaxy,
«XuMUs B )KU3HU OOIIECTBAY)

3. CamocrosTenbHble pabOThl B paMKax Kaxao0il Tembl B BHUJE (hparMeHTa ypoka,
TECTOBOI'O KOHTPOJIA

YueOHO-MeTOANYECKOE 00ecIIeueHne

Yuurenro:

1. I'a6puensa O.C IIporpamma xypca xumuu s 8-11  kiaccoB 001meoOpa3oBaTEIbHBIX
yupexaenuii. - M.: [lpoga, 2018.-78c.

2. [Ma6puensu O.C, JIvicoBa I'.I'., Benenckast A.I'. Xumus. 11 knace: B 24. Y.I: Hacronpnas

kHura yuutens. - M.: JIpoda, 2018. - 320c.
3. INa6puensu O.C, JlvicoBa I'.I'., Beenenckas A.I'. Xumus. 11 kmacc: B 24q. Y. II:
Hacronbhas kHura yuurens. - M.: JIpoga, 2018. - 320c.
4. Jlerkun A.H., Ky3uernoBa H.E. 3agaunuk no xumun 11 xnacc — M. «Benrana-I'pady», 2018
S. Xwumust. 11 knace. ba3oBsiit ypoBens : metoa.nocodue / O.C.I'abpuensiH, A.B.SrykoBa. —
M.: [Ipoda, 2018. — 191c.
JlonoJHNTeIbHAS JIUTEPaTypa AJsl YUYUTeIs

1. CraHgapT OCHOBHOTO 00111ero 00pa30BaHUs [0 XUMHH.

2. [TpumepHas mporpamma OCHOBHOI'O OOIIIET0 00pa30BaHus MO0 XUMHUHU.

3. I'abpuensn O.C., Octpoymo N.I'. Obmias xuMust B Tectax, 3ajayax, ynpaxkHeHHsx. 11
kiacc: Yue0. mocobue it obreoOpa3oBar. yapexaeHuit. - M.: Jlpoda, 2018.- 304c.

4. Xumus 11 knacc: KOHTpOJbHbIE U MpoBepouHble paboThl k yueOHuky O.C.I'aGpuensHa,

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

5. Tectsl mo xumuu: 11-i ki.: k yueoHuky O.C.I'abpuensina u ap. «Xumus.11» / M. A.Ps6os,
E.}IO.Hesckas, P.B.JIuako — M.:Dk3amen, 2018. — 159c.

6. Tectsr mo xumun. 10-11 xi.: yae6HO-merom.nocobue / P.I1.Cyposuesa, JI.C.I'y3eid,
H.M.Ocrannnii.- M.: lpoda, 2018.-122 c.

7. Xumus.11 xnace: Tloypounsie minansl no yuyeObuuky O.C.I'abpuensna, I'.I".JIbicoBO/ABT.-
coct. B.I'.Jlenucosa.Bonrorpan: Yuurens,2018-208c.
Y4yenuky:

1. labpuensa  O.C. Xwumumsa. 11 wmacc. ba3oBbiii  ypoBeHb:  y4eOHHMK  JUIA
o61meo0Opa3oBaTeNbHBIX YupexaeHuii — M: «Zpoda», 2018.

2. A.Il. T'apmmu OOmiasi 1 HeopraHuyeckas XMMHUSI B CX€MaX, pPUCYHKax, Tabiuiax,
XUMHUYECKHX peakiusax. YueOHoe nmocoodue. 2-e uza.-Cnob.: [Mutep,2018.-304c.

3. B.H. Joponskun, A.I'. bepexnasi, T.B. CaxxueBa. Xumus . 3a/1aHusi BBICOKOTO YPOBHS

cioxHOCTH (Bompockl 36-40) nnst moaroroku k EI'D.-Poctos v/l Jlernon,2018.-328c.



4. Kysemenko H.E., Epemun B.B Hauana xumun. Yue6. mocobue 1Jist CTapiIeKIacCHUKOB U
MOCTyMHaronux B By3bL.. — M.: JIpoda, 2018. — 324 c.
MULTIMEDIA - nopaep:kka npeamera

1. Bupryanpnas mkosna Kupumna u Medoaus. Ypoku xumun. 10-11 kmaccer. — M.: OO0
«Kupwin u Medoaniiyn, 2010
2. 1C  OO0pa3zoBarenbHas KoOJUIeKIUst Xumus oOmias u Heopranmdeckas 10-11 kmacc.

Jlaboparopust cuctem mynsrumenua Mapl TV, 2010
NuTepHeT-pecypcenl:

1. Alhimik www.alhimik.ru
2. KoHCIeKThI 110 XMMHUH IS IIKOJIBHUKOB WWW.chemistry.r2.ru, www.khimia.hl.ru
3. Xumus g scex Www.informika.ru
4, Xumus mis Bac www.chem4you.boom.ru
5. Xumust. O06pa3oBaTeNbHbIN CalT 1151 MKOJILHUKOB WWW.hemi.wallst.ru
ConepskaHue MporpaMMbl y4e0HOro Kypca
1. Crtpoenue atoma u nepuoaudeckuii 3akon /. U. Mennaeseena.

OcHo6éHblecBeOdeHUAOCMpPOEeHUUAmMOMa. SIApo: NPOTOHBI U HEUTPOHBI. M30TONBI.
ONeKTpOHBL. JJEKTpoHHass 000y0uKa. ODHEpreTuyeckuil ypoBeHb. (OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX
000J104eK aTOMOB 3JIEMEHTOB 4-ro U 5-T0 nepuo1oB nepuoauueckoit cucremsl 1. 1. MenaeneeBa (mepexo HbIX
aneMeHToB). [loHsiTHe 00 OpOMTaNsAX. S- M p-opOHWTANH. DIEKTPOHHBIE KOH(QUTYpPAIMH aTOMOB XHMHUYECKHX
3JIEMEHTOB.

Illepuoouueckutizakoun/]l U Menoeneeea 6 ceeme yueHuUuss o CmMpoeHUU AMOM
a. OTtkpbiTHE . . MenieneeBbIM HEPUOJINIECKOTO 3aKOHa.
[Tepronnueckas cucreMa xumudeckux 3iaemMenToB J1. M. Menzeneesa - rpaduueckoe oToOpaxeHue

NEPUOINYECKOro 3aKkoHa. Pu3nYecKHil CMBICI OPSAAKOBOIO HOMEpa 3JI€MEHTa, HoMepa Iepuojia U Homepa
rpynnsl. BanenTHbie 31eKkTpoHbl. [IpUunHbIl ©3MEHEHHUS! CBOMCTB 3JEMEHTOB B IEpUOJaX U rpymnnax (TIaBHBIX
MOArpYyMIax).

[lonoxxenne BoAOpoJa B NEPUOAMYECKOM CUCTEME. 3HAUE€HUE NEPUOAMYECKOrO 3aKOHA W NEPUOAMYECKOMN
cucTeMbl XuMHueckux 3iaemeHToB J[. V. MenneneeBa [yl pa3BUTUS HAyKU M MOHUMAaHUS XUMUYECKON KapTHHBI
Mupa.

2. CTpoeHnmue BelecTna.

Honnasaxumuueckasces 3w Katnonsl nu annonsl. Knaccuduxanus nonos. Monnsie
KpucCTaJmMuyeckue  pemerku. CBolicTBa  BEHIECTB C  OTUM  THUIOM  KPUCTAJUIMYECKHX  PELIETOK.

Kosaneumunaaxumuueckasces3 b, DNEKTPOOTpULIATENbHOCTD. [lonsspHas u HenomspHast
KOBaJIeHTHbIE CBsA3M. Jlumonb. IlodsipHOCTh CBS3M W MOJAPHOCTh MOJEKydbl. OOMEHHBIM U JOHOPHO-
aKLENTOPHBIM MEXaHHW3Mbl O0pa30BaHMS KOBAJIEHTHOM CBsI3U. MOJIEKYJISIpHbIE M aTOMHBIE KPHUCTaNIMYECKUE
pemerku. CBOWCTBA BEUIECTB ¢ ITUMH TUIIAMU KPUCTAJUIMYECKUX PELIETOK.

Memannuueckaasxumuueckasncesn3b OCOOEHHOCTH CTPOCHUS aTOMOB METAJIJIOB.
Mertannndeckass XMMUYECKas CBA3b U METAJUIMYECKas KpUCTaJUIMueckas pemerka. CBOMCTBa BELIECTB C 3TUM
TUIIOM CBSI3H.

Booopoonaaxumuueckascesa3b MexXMOIeKylIsIpHas U BHYTPUMOJIEKYJISIpHas BOJOPOIHAS
CBS3b. 3HAUEHUE BOJIOPOAHOM CBS3U Ul OpraHU3aluU CTPYKTYp OMOIOIUMEPOB.

Komnnexcnovie coeounenuas.

I'azoobpasnoecocmosaHnueseuecmsa. TpuarperarHpix cocTosiHus BoAbl. OcoOeHHOCTH
cTpoeHusi razoB. MoJsipHbId 00beM ra3000pa3HbIX BemiecTB. lIpumepbl ra3o00pasHBIX MPUPOJHBIX CMECEH:
BO31yX, IPUPOAHBIN ra3. 3arpsizHeHrne arMocdepsl (KUCIOTHbBIE JOXKIH, TapHUKOBBIN 3¢ dekT) u 6oprda ¢ HUM.
[IpencraButenn ra3o00pa3HbIX BELIECTB: BOJOPOJ, KHCIOPOJ, YIJIEKUCIBI ra3, amMMHak, STujieH. MHx
MoJiyuyeHue, coorpaHue 1 pacrio3HaBaHHe.

Kuoxoecocmosanueseuecmséa Bona. Ilorpebnenue Boabl B ObITY U Ha MPOU3BOJICTBE.
XKecTkocTb BOABI U CIIOCOOBI €€ ycTpaHeHHsl. MHUHepalbHbIE BO/bI, UX UCIOJIb30BAaHUE B CTOJIOBBIX M JIEYEOHBIX
nensix. JKuukue Kpucraiisl U UX NPUMEHEHHUE.

TeepooecocmoaHueseuwecmasa. AMOppHBIE TBEp/IbIE BEIIECTBA B MPUPOJAE U B JKU3HU
4eJI0BEKa, MX 3HaUEHHE U NpUMeHeHne. Kpucrammueckoe cTpoeHUE BEIIECTBA

BemecTBa MOJEKyNIIpHOTrO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

I'uOpuan3anmst aTOMHBIX OpOUTATIEH.

Teoprs XUMHUYECKOIO CTPOCHHSI OPraHNYecKuX BemecTs A.M. bytieposa

[Tomumeps! - BEICOKOMOJIEKYIISIpHBIE coeinHeHus. [lnacTmaccel, OnomonuMepsbl, 31acTOMEPbI, BOJIOKHA


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 peaKkiuu
Peakxyuuuoywyuebesusmenenus cocmaea e ecme ANIOTponus U
AJUIOTPONHbBIE BUAOW3MEHEHHs. [IpUyMHBI ammoTponuu Ha mpuMepe MoaudUKanui KUciIopona, yriepoia u
¢docdopa. O30H, ero 6Guosornyeckas ponb. Mzomepsl u nzomepus.
Peakxyuuuoywuecusmenenuemcocmaeaeeu ecm s Peakuuu coeuHEHHUS,
pas3ioKeHus, 3aMelleHHss M OOMEeHa B HEOPraHWYeCcKOM M opraHMyeckod XuMuH. Peaknuu 3K30- U
sHpoTepMHuuecKue. TermaoBoil A(p¢GeKT XUMHUECKOW peakuuud M TEPMOXMMUYECKHE ypaBHEHUs. Peakuuu

rOpeHHUs, KaK YaCTHBIN cityJait 9K30TEPMHUYECKHUX
peaKkuuid.
C x o p o ¢ m » X u M u 4y e ¢ K o0 U p e a K y u u

CKOpoCTh XMMHYECKON peakuu. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW peakluu OT MPUPOAbl PEArUPYIOLINX
BEILIECTB, KOHUEHTPALMHU, TEMIIEPATyphl, IUIOAAN TOBEPXHOCTH CONPUKOCHOBEHHUS M KaTanu3aropa. Peakuun
romo- u rereporerssle. [lonsTre o katanuse u KaTanuzaTopax. GepMEeHTHI KaK OHOJIOTHYECKHE KaTalu3aTopBhl,
0COOCHHOCTHU 170:¢ (GyHKIIMOHUPOBAHHUSL.
Obpamumocmbxumuueckuxpeackxyu . HeoOpaTumbie u 0OpaTUMble XUMHUYECKHE PEAKIIHH.
CocTosiHME XHMHYECKOTO0 paBHOBECHUS i OOpaTUMBIX XHMMHUYECKUX peakiuil. CriocoObl cMemeHus

XMMHUYECKOIO paBHOBECHs Ha MpUMEpe CUHTe3a aMMHaka. [loHATHEe 00 OCHOBHBIX HAy4YHBIX HMPHUHIIUIIAX

MIPOU3BOJICTBA Ha npumepe CUHTE3a aMMuakKa WIH CepHoi KHCIIOTBI.
OkucarumenvHo-6occmanoeumenvHbsl epeakyuu CreneHb okucienus. OnpeneneHue
CTEIEeHU OKHCIIEHUS 1o Gopmyne coenuHeHus. [lonsTre 00 OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLIUX.
OxucieHe 1 BOCCTaHOBJIEHHUE, OKHCIUTENb U BOCCTAHOBUTEIIb.
4. Jucnepcubie cucremsl. PactBopsl. IIponeccsl, npoucxoasiuye B pacTBopax

HHucnepcHowo ecucme m v. [lorstue o aucrepcHslx cuctemax. JucmepcHas ¢asza u
nucrnepcuonHast cpena. Kmaccudukanus TUCHEPCHBIX CHUCTEM B 3aBUCHMOCTH OT arperatHoro COCTOSIHHS
JMCTIEPCHOM Cpeapl U JTUCTIEpCHOHHON (a3bl. ['pyOoamcriepcHbIE CHCTEMBL: AMYIIBCHUHU, CYCIICH3HH, a3pPO30JIH.
ToHKOAMCIEPCHBIE CUCTEMBI: T€JIU U 30J1U.

Co cmae pacmeopos u ¢ m e c e u.. llonsTue «goas» U ee pa3sHOBUJIHOCTU: MaccoBas (I0Js
3JIEMEHTOB B COEIMHEHMH, JOJs KOMIIOHEHTa B CMECH - JI0JS MPUMECEH, 0Js PacCTBOPEHHOIO BEILECTBA B
pactBope) u oObemMHasi. [{oJi BbIXOAa MPOIyKTa peakliiy OT TEOPETHUYECKH BO3MOMXHOTO.

Ponveoowexumuueckotu peacxyuu VicThHHBE pacTBOpsl. PacTBOPUMOCTb U
KJIacCU(UKaLKs BEUIECTB 110 3TOMY IPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMbIE U HEPACTBOPUMBIE BEIIECTBA.
ONEKTPOIUTBl U HEIIEKTPOJIUTHL. JJNEKTposInTHYecKas auccouuanus. KucioTsl, OCHOBaHUS U CONM C TOYKHU
3pEHUST TEOPUU DJIIEKTPOJIUTHYECKOW JTUCCOUMAIMU. XHUMHYECKHE CBOWMCTBA BOJbI; B3aUMOJCHCTBUE C
METaJuIlaMi, OCHOBHBIMU U KUCJIOTHBIMHM OKCHJIAMH, Pa3JIoKEHHE U 00pa3oBaHUE KpUCTAJUIOTUApaTOB. Peakuun
TUAPATALANA B OPraHUYECKONW XUMUMU.

lF'uoponuzopeanuveckuxunHeopeaHuyecKkuxcoeouneHru i HeoOpaTuMslii
ruaponu3. O0paTumblii THIpoau3 coieil. ['uaponu3 opraHMuYecKuX COCIUHEHUHM U ero MpakTHYeCKOoe 3HAuYEeHUe
JUIL TIONMY4YEHUs THUAPOJIM3HOIO CIHMpTa W MbUIa. buonoruyeckas pojap THIPOIU3a B IUIACTUYECKOM U
SHEPreTHYeCKOM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

5. BemecTBa u ux cBoiicTBa
M e m a n 1 v. B3aumojaeiicTBHe MeETaNIOB ¢ HEMETaUIaMU (XJIOPOM, CEpOl U KHUCIOPOIOM).
B3anMozeicTBre MEN0YHbIX U MIET0YHO3EMENBHBIX METAJUIOB C BOJON. DIEKTPOXUMHUYECKHUMN PsiJ] HAIIPSIKEHUI
METaJIJIOB. B3aumoJeicTBUE METalNIOB C PAacTBOPAMU KHUCIOT U cosleid. AmoMuHOTEpMHUA. B3aumopeiicTBue
HaTpus ¢ sTaHosioM U peHosmom. Kopposust metaiioB. [ToHsATHE 0 XUMUYECKOW M JIEKTPOXUMUIECKON KOPPO3HH
MeTau1oB. CocOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.
O ek mp o u 3 DIEKTPOIU3 KAK OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIN IPOILECC. IDIEKTPOIIA3
pacIiaBoB ¥ pacTBOPOB Ha NpUMeEPE XJiopuaa HaTtpus. [IpakTnyeckoe NpUMEHEHHE IEKTPOIIN3A.
H e memann e CpaBHUTENIbHAS XapaKTEPUCTUKA TaJIOT€HOB Kak HamOojee TUIUYHBIX
IpecTaBuTeNeld HeMeTalaoB. OKHUCIUTENbHBIE CBOWCTBA HEMETAJJIOB (B3aMMOJECHCTBUE C METaulaMU U
BO/I0poZioM). BoccTaHoBUTEbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJEICTBHE C O0jiee 3IEKTPOOTPULIATEIbHBIMU
HEMeTaJlJIaMi u CIIOKHBIMU BEIIECTBAMH-OKUCIIUTENISIMU).
Kucnomwneopeanuuecrkxueuopezatuueckue Kinaccupukanus Kuciaor. XUMHYECKUE
CBOMCTBA KMCIJIOT: B3aUMOJEHCTBUE C METAJUIAMU, OKCUAAMH METAJNIOB, THAPOKCHIAMH METAJUIOB, COJISIMH,
cnupramu (peakuus stepudukanun). Ocodble cCBOWCTBAa a30THON M KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI.



OcrhnoéanuaneopeaHuueckueuopeanudyeckue OCHOBaHUSA, UX Kiaccuukanus.
XUMHUYECKUE CBOMCTBA OCHOBAHWM: B3aUMOJIEHCTBHUE C KUCIOTAMHU, KHUCIOTHBIMH OKCHUJIAMH U COJISIMH.
Paznoxenue HEpPaCTBOPHUMBIX OCHOBAHHII.
C o 1 u. Knaccudukarus coyieii: cpeiHue, KUCIIbIe 1 OCHOBHBIC. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMOJICIICTBUE C KUCIOTaMHU, IIeJI04aMu, MeTaJljlaMu U coisiMu. [lpencraBuTenu conel U Ux 3HaYEHHE.
Xnopua Hatpus, kapOoHaT Kanbius, (GocdaT Kamplus (CpeIHUEe CONH); TUAPOKApOOHATHI HATPUS U AMMOHUS
(kucisie conn); ruapokcokapoonar meau (I1) - mamaxur (ocHOBHast cojib). KadecTBeHHBIE peakIMK HA XJIOPHUI-,
cynbdar-, u kKapOOHAT-aHUOHBI, KATHOH aMMOHHUs, KaTroHbI Xxene3a (1) u (11).

I'enemuueckasaceasb Mmedcoy KiaccamMu HeOP2AHUYECKUX U Op2AHUYECK
uxcoeounenut. [loHATHE O TEHETHYECKOHN CBSI3M U TCHETUYCCKUX psAax. | eHeTHYEeCKHU psij MeTasia.
I'enernueckuii pan Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHU4eCKOW XMMHUH.

6.XuMHUS B :KU3HU 00111eCTBA
[Tpou3BoACTBO CEPHOI KUCIOTHI, aMMHUAKa, YyT'yHa U CTANIU, YIOOPEHUH U TOJIMMEPOB.
OcCHOBBI IPUMEHEHUS BEUIECTB B CEIHCKOM XO3SHUCTBE, ObITY U MEAUIIMHE



TemaTnueckuii miaan

Ne
pasnena/
TeMbI

HanmeHoBaHMe pa3iesioB U
TeM

KoanuyecTBOo 4acoB

Bcero

Teopernueck
ue 3aHATHSA

IIpakTH4eckue
3aHATHA

KonTpoJubHbIe
3aHATHA

TpeGoBanus K ypOBHIO
NOATOTOBKH Y4aIlHXCs

1

Crpoenue atoma u
[lepuoanueckuii 3aKOH
Jd.N.Menneneesa.

6 1yacoB

5 JacosB

HET

1 gac

Ha ocHOBe MeXIpeaMeTHBIX CBA3EH
c (u3MKONW 3HATh J0Ka3aTeNbCTBA
CJIOKHOTO CTPOEHUS aToMa..

Hayuurtbcs 3aIUCBIBATh
AJIEKTPOHHBIE KOH(UTYpAIIUHN aTOMA.

CtpoeHue BelecTa

11 gacoB

9 yacos

1 gac

1 gac

Yrayourtsb IIpEJICTaBICHHE 0
XUMHYECKOM CBS3M, €¢ THUIax,
IM03HAKOMHTE CO CBONCTBAMU
XHUMHYCCKOH CBI3U

XUMHYECKHE pe€aKuuu

11 gacos

9 yacos

1 gac

1 gac

copMHpOBaTH LIEJIOCTHOE
IIPEJICTAaBICHUE O KIACCU(PUKALUAX
XUMUYECKHX PEaKLUUH; CKOPOCTH
XUMHNYECCKHUX pCaKHI/If/'I, XUMHNYECKOM
paBHOBECHH, CIIOcO0ax ero
CMELICHHUS;

JucnepcHble CUCTEMBI.
PactBopsl. [Iporieccsr,
MIPOUCXOISIINE B PaCTBOPaAxX

9 yacos

7 yacosB

1 gac

1 gac

BemecTBa 1 ux cBolcTBa

28 yacosB

26 yac

1 gac

1 gac

XapakTepU30BaTh OOINHME CBOMCTBA
METaJJIOB, HEMETAJI0B, OCHOBHBIX
KJ1acCOB HEOPTaHUYECKUX
COEeTMHECHHUM.

XuMud B )KU3HU 00II1eCTBa

4 gaca

4 yaca

Ilo3HakOMUT € TNPOU3BOJACTBOM
CEpHOI KHCIOTHI, aMMMaKa, YyryHa
U CTajJH, yIOOpPEeHUH M IMOJIMMEpOB.
3a0)KUTh  OCHOBBI ~ NPUMEHEHUS
BELIECTB B CEJIILCKOM XO35HCTBE,
OBITY U MEJIUIIHE

BCET'O

68 yacos

59 yacos

4 yaca

54acoB




KanenaapHo-reMaTH4YeCKU IJIAH

3JIEMEHTOB U UX
COE€IUHEHUN B 3aBUCUMOCTH
OT IOJIOKEHUS B

ux coeauHeHuil B I1C u ux npuumHsl

Ne Hara | Kosnuec Tema ypoka Ilnanupyemble pe3yabTaThbl 00y4eHH s CpencrBa Buabi n
n/m| 1o TBO HAIJISIAHOCTH, | (DOPMBI
IUTaH 4acoB 0P KOHTPOJIA
y Hassan
ue
pasaeJia
1 CEHT = BBonHBIN HHCTPYKTaX 11O 3Hath: Baxkneiime moHATHs XUMUU: aToM, oTHocutenbHas | Tabnuua [ICXD, | [Ipeasaputens
A6pb 2 TEXHUKE OE30MaCHOCTH. aTOMHAas ¥ MOJIEKYJISIPHAsI MacChl, BAJICHTHOCTh U CTEIICHb Ipe3eHTalUs HBII KOHTPOJIb,
= ATOM — CI0’KHAsl 4aCTHULIA. OKHUCJICHUS. Oecena
Y
=t CocTosiHHE DIIEKTPOHOB B YMeTb: COCTaBIATH AIIEKTPOHHBIE (POPMYIIBI CTPOCHHS
§ aToMe. aTOMOB.
2 E( DNeKTpPOHHBIE 3HaTh: CyLUIHOCTb OHATHUS «aTOMHasi OpOUTANIbY, Tabmuua [ICXD | Tekymuii
= KOH(HUTypaIuu aTOMOB ANEKTPOHHAs KJIACCU(PUKALUIO JIEMEHTOB (S, p- JIEMEHTHI KOHTPOJIb
g XUMHYECKHUX 3JIEMEHTOB. YMeTb: COCTaBIIATh 3JIEKTPOHHBIE U Ipaduueckue GopMyIIbl 3HaHUH, ONPOC
]
& H3oTomsl. CTPOEHMS aTOMOB.
?
3 E 2 | BameuTtHsie BO3MOXHOCTH 3HATh: HOHATHS CTEIIEHh OKUCIEHUS U BaJIEHTHOCTD Taomuma IICXD C.P.
o
§ S aTOMOB XUMHMUYECKHX XUMHYECKHX DJIEMEHTOB.
g F 3JIEMEHTOB VYMeTh: onpenenasTh CTENeHh OKUCICHNS M BaJIeHTHOCTD
= ©
85~ aTOMOB B XUMHUYECKUX COEIMHEHUSIX.
4 = I13 u I1C xummnueckux 3HaTh: CMBICI U 3HaueHHe [lepuoaudeckoro 3aKkoHa, Tabmuua IICXD | Tekymmii
2
JJIEMEHTOB TOPU30HTAIIBHBIE U BEPTUKAJIBHBIE 3aKOHOMEPHOCTH U X KOHTPOJIb
=
= J.1.Menneneesa B cBeTe IIPUYUHBL. Y METh: 1aBaTh XapaKTEPUCTUKY MIEMEHTA Ha 3HaHUM, OIIPOC
z YUEHUS O CTPOCHHMM aTOMa. | OCHOBaHUU ero nojioxenus B [1C.
=
< < <
5 2 N3meHenne cBOWCTB 3HaTh: 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB 2JIEMEHTOB U Tabmuua [ICX3 | Cp.
=
%
S
=9
=
®)

IIEPUOTUYECKON CUCTEME.




6 K.P. Ne 1 o teme: 3HaTh: KITFOYEBBIC MIOHATHS TEMBI. Y METh: IPUMEHSTh Tabmuna [ICXD, | K.p.
«CTtpoeHue aroma u MOJyYECHHBIE 3HAHUS HA MIPAKTHUKE. kaptouku ¢ K.P.
[Tepuonnueckuii 3aKk0H
H.N.MenneneeBa»

7 Bunel xuMudeckux cBsi3eil. | XuUMHUYECKas CBSA3b. BUIBI XUMUYECKOU CBSI3H. Mopenu Oecena
Tunsl KPUCTATTHUECKUX KPUCTAJIIMYECKUX
peLIeToK PEIEeTOK,

pe3eHTalus

8 OKTS KoBanentHas xumuueckast | 3HaTh: IOHATUE KOBAJIEHTHAs CBS3b, €€ PAa3HOBUIHOCTH, IIpe3eHTaLNs Texymuit

6pb CBSI3b. MOJIApHAs U HETOJIApHasi, MEXaHU3M ee 00pa3oBaHus KOHTPOJIb
YMeTb: XapakTepu30BaTh CBOMCTBA BELIECTBA 110 TUILY 3HaHUH, ONpPOC
XUMHUYECKOH CBSI3U U MHCATh CXeMY ee 00pa3oBaHMsl.

9 HonHast xumudeckast cBA3b | 3HATh: IOHATHE UOHHAs CBSI3b, KATUOHBI U AHUOHBI, IIPE3EHTALNS Texymuit
VMOHHBIE KPUCTAJUIMYECKUE PEIIETKH, CBONCTBA BEILIECTB C KOHTPOJIb
9TUM THUIIOM PEIIETOK. 3HaHUH, OIIPOC
YMeTh: XapakTepu30BaTh CBOKWCTBA BEIIECTBA MO TUITY
XMMHUYECKOM CBSI3U U MHCATh CXEMY €€ 00pa30BaHMsl.

10 2 Bonoponnas u 3HAaTh: MOHATHE METAJUINYECKAs XUMUYecKas CBsA3b. OOmue | mpe3eHTamus Texymuit
§ _ | MeTanmMyeckas ¢usnueckue cBoiicTBa MetaioB CrutaBbl. UepHble U KOHTPOJIb
g ?‘; XUMHYECKas CBS3b LIBETHBIE CILJIaBbI 3HaHUH, OIIpoC
2 = YMeTh: XapakTepu30BaTh CBOKWCTBA BEIIECTBA 10 TUITY
= o XUMHUYECKOH CBSI3U U MHCATh CXeMY ee 00pa30BaHUsI.
g2
11 = I'uOpuansanust aTOMHBIX 3HaTh: BUbI THOPUIN3AIIMU aTOMHBIX opOUTaneil u [IpE3CHTALN Texymmit
O opburaineit. ['eomerpus reoMeTpuueckue (popMbl MOJIEKYI. YMETh: ONPEAesTh BUJ KOHTPOJIb
MOJIEKYI. rubpuansaiuu aroma C B OpraHn4eckoM COETUHEHUH. 3HaHUH, OIIpoC
12 Teopust xumMuyeckoro 3HaTh: OCHOBHbBIE IPUHIUIIBI CTPOEHUSI OPTaHUYECKUX [IpesenTanus, C.p.
CTPOEHMSI OPraHNYECKUX COEUHEHUI. MOJIEH
Bemects A.M. bytneposa. YMeTh: cocTaBiATh (HOPMYJIbI OPraHUYECKUX BEILLECTB. OpraHUYECKUX
BEIIECTB
13 [Tonnmeps — 3HaTh : BUJbI IOJIMMEPOB U OCOOEHHOCTH CTPOEHUS Komnexkuus Texymnit
BBICOKOMOJIEKYJISIPHBIE MIOJINMEPOB. MOJINMEPOB KOHTPOJIb
coequHenus. [Tonumepnas 3HaHUH, OIIPOC
MIPOMBIIIJIEHHOCTb.
AHTHUKOppYNIIMOHHAs

JCATCIBHOCTDh Ha
IIPONU3BOJICTBC.




14

[Inactmaccel.
buononumepsr.
Dnactomepsl. BostokHa.

3HaTh : 0COOEHHOCTH CTPOEHHUS IUIACTMACC U BOJIOKOH,
HEOPTraHUYECKUX MOJTUMEPOB, OMOTIOIMMEPOB.

O06pa3siie
[UIacT™MAace "
HA3IEIINAS U3 HUX.

15 [TpakTuyeckas padora Nel 3HaTb: OCHOBHBIE npaBuia Th. O6pas3iibl
«Pemenune YMeTb: 3KCTIEPUMEHTAIILHO ONPENENIATh IIACTMACCHI U IIacTMace
HKCHEPUMEHTAIbHBIX 3371a4 | BOJIOKHA U3JeNUs U3 HUX.
10 OIIPEJIEIICHUIO O6pas3iibl
IJIACTMAcC ¥ BOJIOKOH» BOJIOKOH U
U3JeNUs U3 HUX.
16 O06001IeHne 3HAHUH 110 3HaTh: KIIIOYEBBIE TOHATHUSI TEMBI. ¥ METh: peliaTh PasnoypoBHeBbIE
TemMe [IPEUIOKEHHBIE YIPAXHEHUS U 3a/1a4H. KapTOYKH C
3aJJaHUsIMU,
17 KonrtponbHas padora Ne2 3HaTh: KJIIOYEBbIC TOHATUS TEMbI. Y METh: IPUMEHSTh Kaprouku ¢
1o teme «CTpoeHue [I0JTyYeHHbIE 3HaHUS Ha IPAKTUKE. KOHTPOJIbHOM
BEIIECTBAY paboTtoit
18 | Hos10 Knaccudukanus 3HaTh: KaKH1e IPOIECChl Ha3bIBAIOTCS XUMUYECKUMHU [Tpe3enTarus Oecena
Pb XUMHUYECKHUX peakiuil B peaKkHsIMU U B YEM UX CYTb.
OpTaHUYeCKOil YMeThb: ycTaHaBIMBATh MPUHAUICKHOCTh KOHKPETHBIX
HEOPTraHNYECKOW XMMUHU. peaKIyii K pa3IMYHbIM THITAM 110 Pa3JIMYHBIM IPU3HAKAM.
19 OxucnuTenpHo- 3HaTh: HOHATHE KOKUCIIUTEIbY, «BOCCTAHOBUTENbY, J.IIpocreiinme Oecena
A BOCCTAaHOBUTEJIHHBIC «OKHCIIEHUE», «BOCCTaHOBJIEHUEY, oTiinyne OBP ot OBP:
§ peaknuu. Knaccuduxarms peakiuii HoHHoro 0OMeHa, kinaccudukamnuo OBP. B3aHMOJICHCT.
g OBP. I[UHKA C COJISTHOM
g = KHUCJIOTOU U
>3 xKesesa ¢
g S cyabhaToM Meau
) (i
20 E Cocrasnenue OBP VYmMmetb: coctaisate OBP, meTos anekTpoHHoro 6ananca Brinonnenue
= METOOM DJIEKTPOHHOTO y1p.
>§ OanaHca
21 VYpok ynpaxHeHHil B VYmerts: coctaBisate OBP, Mmeton anekTpoHHOro 6anaHca C.p.
COCTaBJIEHUH YpaBHEHU I
OBP
22 DHepreTrka XUMUIECKHX 3HaTh: MIPUYUHBI IPOTEKAHUSI XUMUUYECKUX PEaKLUi Ipe3eHTaIHS

peakuui




KOMITOHCHTA B CMECH, MAaCCOBYIO OJIIO BEIICCTBA B

23 CKOpOCTh XUMHYECKOH 3HaTh: MOHATHE «CKOPOCTHU peakiun». CKOpOCTb TOMO- U J1.Bzaumoneticte | Ompoc, O6ecena
peaxkuuu. reTepOreHHON peaKu. ue IIMHKA C
pacTBOpamu
COJITHOU U
CEpPHOM KUCIIOT
24 @akTOpsl, BIUAIOIINAEC HA 3HaTh: (aKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH IIpe3enranus. Brinonuenue
CKOpPOCTh XUMHUYECKOI peakIuu: IpUpoAa pearupyouux BelecTB, TeMIIepaTrypa ymp.
peaxuuu. (3axon Bant-I'od¢a), KoHIEHTpauy, KaTaIn3aTopsl U
KaTajn3. 3aBUCUMOCTh CKOPOCTH peakLuil OT HOBEPXHOCTU
COIIPUKOCHOBEHHUSI pEarupyrolux BEeIECTB.
25 | nmeka OOpaTUMOCTh XMMUYECKHX | 3HATh: KiIacCU(UKAIMIO XuMIYecKux peakuuii ( oopatumeie | [IpeseHtarust C.p.
6pb peakiuii. Xumudyeckoe 1 HeoOpaTUMBbIe), TOHITHE «XUMUYECKOE PAaBHOBECUE) U
paBHOBecHE. Y CIIOBUS YCIIOBUS €70 CMELLEHUSI.
CMELEHUS XUMUYECKOTIO VYMeTb: pemarh 3a1a4l 10 TeMe « XUMHUYECKOe
paBHOBECHSI 110 IPUHLIUITY | pAaBHOBECHUE.
JIe Illarenne
26 [Ipaktuyeckas pabora Ne2 | 3Hatb: ocHOBHEIE IpaBuia Th. Kaprouku /P
«CKOpOCTh XMMHUECKHUX YMeTh: NPUMEHSTH [10JIyYE€HHbIE 3HAHUSI Ha IPAKTHKE. WHCTPYKIIUH.
peakuuii. XuMHU4ecKoe XumMm. PeakTuBsl u
paBHOBECHEY. XHM.
o0opynoBaHue
27 KonTtponbHas padora Ne3 3HATh: KJIFOUEBBIE TOHATHS TEMBI. Y METh: PEIIaTh Kaprouku ¢ K/P
10 TEME«XUMHUUYECKHE YIOPaKHEHUS U 3a1a41 110 TeMe «XUMUYECKHAE PEAKIIHM. KOHTPOJIBHOM
peaxIm» paboToit
28 A JliucniepcHble CUCTEMBI U 3HaTh : OHATHE «TUCIIEPCHAS CUCTEMAY, « IUCIIepCHast O06pa3sis Texymnit
% - 8 | cmecn (haza» 1 «IMCIIepCUOHHAs Cpeay, KiacCupuKanus pa3INYHbIX KOHTPOJIb
= § 2 JUCTIEPCHBIX CHCTEM. JUCIIEPCHBIX 3HAHMH, OIIPOC
5 g E cucreM. D ekt
S S aq Tunpans.
SE 35S
29 = = = §| KonuuectBennas 3HaTh: MOHATHUS «PACTBOPUMOCTBY, «KOIPPHUIIMEHT C.p.
§ S E{ 2| XxapakTepuCTHKa PACTBOPOB, | PACTBOPHMOCTHY, HACHIIEHHEIH U HEHACHITIEHHEIH
E E S | pacTBopenue, pacTBop.
5 g % pacTBOPUMOCTb. YMeTh: BRIYUCIATH MaCCOBYIO U OOBEMHYIO JIOJTIO
3

pacTBope.




30

31

sSSHBa
pPb

32

33

34

Teopus 3HaTh: HOHSTUS «JIEKTPOIUTHI» U «HEIIEKTPOJIUTHI. . UcnpiTanue Omnpoc
AIEKTPOJIUTUYECKON «QNEKTPOJIMTHYECKAS TUCCOLUALIMSY. «CTEMEHb pacTBOpOB
nuccouuanuu. CBoiicTBa ANEKTPOIUTUYECKON TUCCOLUAIIUIY, CUIIbHBIE U c1alble ANEKTPOJIUTOB U
PacTBOPOB JIEKTPOJIUTOB. 3JIEKTPOJIUTHI, CBOMCTBA PACTBOPOB JIEKTPOJIUTOB. HEDJIEKTp. Ha
YMeTh: nucaTh ypaBHEHUS! XUMUYECKUX PEaKLUN C TOUKH npeamMer
3penust TO/I. IUCCOLIMAIUU
Peakiiuu noHHOro ooMena 3HaTh :peaKIid HOHHOTO OOMEHA, YCIIOBHUS MPOX 0K ICHHS JI. Peakiyum, BrrmmonraeHmEe
peakuuii 10 KOHIIA. UIYIIHUE C yop.
YMeTh: nucaTh ypaBHEHUSI XUMUYECKUX PEaKLUN C TOUKU o0Opa3oBaHHEM
3penust TO/I. ocaJika, raza u
BOJIBI
I'unponu3 Heopranuyeckux | 3HATh: MOHATHE TUAPONIN3A. [ UAPOIN3 HEOPTaHUYECKUX . Tuaponus Boinonnenue
COCIMHEHU I BeulecTB. Tpu ciayyas ruapoiusa coieil. Cpenga BOJHBIX KapOOHATOB yIp.
pacTBOPOB: KKclasi, HEUTpalbHas, 1meaoyHas. Bogopoauslii | meaouHbIx
nokazatensb (pH) pactBopa. HeoOpaTumsiii ruapomnus. METaJUIOB U
YMeTh: COCTaBIATh YpaBHEHHS TUAPOIIN3A COJIEH U HUTPATOB IIMHKA
ONPEACIISITh XapaKTep CPEbI. unu ceunna (I1),
[M'aaponus opraHuYecKux 3HaTh: THUJIPOJIN3 OPTraHUYECKUX BEILIECTB U €T0 C.p.

COCTUHEHUH.

MIPAKTUYECKOE 3HAYCHHE IS MMOJYYCHUS THAPOIU3HOTO
crupTa ¥ Mblja. bruosorudeckyro posiab TuIposii3a B
TJIACTUYECKOM U DHEPTeTHUECKOM OOMEHE BEUIECTB U
SHEPTUHU B KIIETKE.

35

[IpakTuueckas padora Ne3
«Penrenue
IKCTIIEPUMEHTAIIbHBIX 33724
0 TEME «TUAPOITU3)

3HaTb: OCHOBHbIE npaBuia Th.
YMeTb: NPUMEHATh MOTy4YeHHbIE 3HAaHUS Ha ITPaKTHKeE.

Kaproukn
WHCTPYKLHH.
XnM. PeakTnBBI B
XHM.

36

Peakunu nonHoro ooMeHa o0opynoBaHue

O060011eHre 3HaHu# 10 3HaTh: KJIIOUEBbIC MOHATHUS TEMBl. Y METh: peIlIaTh PazHoypoBHeBbIe

Teme yIpakKHEHHs U 3a71a4¥l 110 TeMe «J{ucnepcHble CUCTEMBI. KapTOYKH C
PactBopsl. IIpouiecchl, MPOUCXOASIINE B PACTBOPAX». 3aJaHUSIMU,

CXEMBI U TaOJIUIIbI
10 U3Y4EHHOU

TEMATHKE
KonTponbnas padorta Ne4 YMeTh: IPUMEHSATH NOJIYYCHHBIEC 3HAHUS HA MPAKTUKE. Kaprouxku ¢
1o TeMe «JlucnepcHeie KOHTPOJILHOM
cucreMbl. PacTBophl.» paboToit
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beB

paiib
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MapT

45

46

«BeniecTsa U X CBOHMCTBA»

(28 1)

Knaccudukanms 3HaTh: KiacCU(DHUKAIINI0O HEOPTAHUYECKUX COSTUHEHUH, JI. UctbiTanue Oecena
HEOPraHUYECKUX O0COOCHHOCTH MX CTPOCHHSI U CBOICTBA. pacTBOpOB
COCTMHEHU. KHCIIOT,
YMeTh: OTJIMYATh BEHIECTBA U OMPEACIISITh UX OCHOBAHMIA U
MPUHAJUICIKHOCTD K KJIaccy. conei
WHJMKATOpaMHu,
MPE3CHTALIMS
Knaccudukanms 3HaTh: KJacCU(DHUKAIINI0 OPTAaHUYECKUX COSIMHEHUH, MPE3CHTALIMS becena
OpPTaHUYECKUX COCMHEHUH. | 0COOEHHOCTH MX CTPOEHHS U CBOMCTBA.
YMeTh: OTIMYaTh BEHIECTBA U ONPEACIISITh UX
MPUHAJUICIKHOCTD K KJIacCy.
MerTamasl 3HaTh: MOJIOKEHUE METAJIOB B MIEPUOJMYECKON CUCTEME U O06pa3ibt C.p.
CTPOEHHUE UX aTOMOB. METaJI0B
YMeTh: XapakTepru30BaTh CBOMCTBA METAJIIOB, ONUPASICh HA
ux nojoxxenue B [1C u ctpoeHne aToMoB.
OO0uIe XUMHUYECKHE 3HaTh: 00IINEe XMMUYECKHE CBOMCTBA METAJIOB. J.B3aumoneiict. | BeimmonHnenue
CBOMCTBAa METAJIJIOB B3anmopeiicTBre ¢ HemeTamuiaMu (KUCIOPOIOM, XJIOPOM HaTpus C yIp.
Cepoii), C BOJION. DJICKTPOXUMHUECKHUH Psi/l HATIPSKECHU N XJIOpOM, XKeJe3a C
MeTaJuioB. B3anmoaeiicTBre METaIOB C pacCTBOpaMu cepoil.
KHCJIOT U COJIEH.
Okcuabl ¥ THAPOKCUIBI 3HaTh: OCHOBHBIE U aM(OTEPHBIE OKCUIBI. O06pas3iibt Ompoc
METAJIJIOB. YMeThb: mucaTh ypaBHEHHS PEAKIIUN, XapaKTepU3YIOIIHE BEIISCTB
CBOMCTBA OKCHJIOB.
Koppo3sus meramios. 3HaTh: IPUYUHBI KOPPO3UH, OCHOBHBIE €€ THIIBI U CIIOCOOBI J. Pezynbrarsl Ompoc
3aIUTH OT KOPPO3HH. KOPPO3UHU
Mertasisl B IpupoIe. [TonnMath: CyTh METAITYPTUYECKUX TPOIIECCOB. OO6pa3zisl pyn Becena
CrniocoObl osy4eHus
METAJIJI0B
DIEKTPOIu3. 3HaTh : MOHATHE «AJIEKTPOJIN3» KAK OKUCIUTENBHO- [Ipe3enranus Brimonnenue
BOCCTAHOBUTEJBHBIH MpoIlecC. DIEKTPOIU3 PACILIABOB; yup.
DIEeKTPOIH3. PAcTBOPOE (Ha MPUMEpE XII0pH/a HATPHS). [Ipesenramus Brimonnenue
yap.
Hemetamier. CoequHeHus 3HaTh : monoxxkenne HemetaioB B [IC, ctpoenue ux atomoB. | JI. Bozronka C.p.

HEMETaJJI0B: OKCHUJIBI,
TUIPOKCHIBI

IlonsTue OIICKTPOOTPULATCIIBHOCTDY.

nona.




47 XUMHST HEMETAIIIOB. O3HakOMUTh: ¢ HeMeTaIamMu TiaBHbIX noarpynm VILVI. O6pas31ibl Omnpoc
IV 1V rpynmsr V. IV rpynm, ocoOeHHOCTAMH (PU3NYECKUX U XUMHUECKHX BEILECTB

48 XYM HEMETAILIOR. CBOMCTB, 00JIaCTSIMH IPUMEHEHHS. OGpaspl Ompoc
VI rpynna . BEILIECTB

YMeTh: nucaTh ypaBHEHUS! XUMUYECKUX PEaKLuH,

49 XUMHS HEMETAIIOB. XapaKTepU3yIOIKe CBOMCTBA HEMETAIJIOB PA3HbBIX I'PYIII. OGpa3up! Ompoc
VIl rpynna BEILIECTB

50 3auer 1no Teme YMeTh: NPUMEHSTH [OJIyY€HHbIE 3HAHHSI Ha IPAKTHKE. Kaprouku c 3auer
«Hemeramin» 3aJlaHUSIMU

51 Oxkcuapl 3HaTh: KIIaCCU(PUKAIINIO OKCUIOB U UX CBOICTBA. O06pasibt Ormpoc
OcHoBHbIE, KUCIIOTHBIE, aM(POTEPHBIE OKCU/IBL. BEIIECTB Boinonnenue
YMeTh: onpenensTh NPpUHAJIEKHOCTh OKCHIA K KiIaccy U y1p.

MMCaTh YPaBHEHUS PEaKIIMid,
52 | ampe Kucnots! oprannueckue u 3HaTh: KiIaccu(pUKAI HEOPTAHUIECKUX U OPTaHUYECKUX J.Pa3z6aBn.konue | Ompoc
B HEOpraHUYeCcKue kucnoT. O01ue cBoicTBa KUCIOT: B3aUMOJICHCTBHE C HTPUPOBAHHOU Boinonnenue
MeTaJlJlaMH, OKCUJJaMH METaJIOB, THAPOKCUAAMH METAJJIOB, | CEPHOM KUCIIOTBL. | yIp.
C COJISIMH, CIUPTaMHU (peaKiysl dTepHUPUKAIUU
53 Crennuyeckue cBoiicTBa | 3HATh: CBOWCTBA Q30THOM U CEPHOM KUCIIOT, KAPOOHOBBIX C.p.
OpPraHUYECKUX U KHCJIOTBL. YMETh: MHCaTh YPABHEHUSI XMMHYECKHX PEAKIINH,
HEOPTaHUYECKUX KHCIIOT XapaKTEepU3YIOIINX CBOMCTBA KUCIOT ¢ Touku 3peHusi OBP u
TOM.
54 OcHoBanust opranndeckue u | 3Hath: Knaccudukanuio ocHoBanuii. Xumuueckue cBoiictsa | JI. O3nakominenue | Beimonnenue
HEOpPraHUYECKUE OCHOBAHHUM: B3aUMO/JICHCTBUE C KUCIOTaMU, KUCIOTHBIMU C KOJUIeKLIUEeH ymp.
OKCHJaMU U coJiAMU. Pa3noskeHne HepacTBOPUMBIX OCHOBAaHUI
OCHOBaHUM.
YMeThb: mucaTh YpaBHEHHsI XUMUUYECKHX peakluii,

55 Comu. 3HaTh: KJIacCU(PUKAIIUIO COJIEH: CPEeTHUE, KUCIIbIE U . Obpazis Ormpoc
OCHOBHBIE. YMETh: MUCATh YPABHEHUS XUMUYECKUX MUIIEBBIX Brimonuenue
peakuuil, XapaKTepU3YIOIINUX CBOMCTBA COJIEH C TOYKH MIPOAYKTOB, yop.
3pennst OBP u TO/I. COJZIepIKALLNX

rUIpOKapOOHATHI
HaATpHS
56 AmpoTepHbIe 3HaTh: MOHATHE «aM(pOTEPHOCTb». YMETh: XapaKTepu30BaTh Omnpoc
OpraHuYecKue u CBOMCcTBa aM(POTEPHBIX COEIMHEHUHN, COCTABISITH (POPMYIIBI Brimonaenue
HEOpPraHNYecKue MENTH]IOB. yIp.

COCIMHCHNA.




o7 [Ipaktuyeckas pabora Ne4 | 3Hatb: ocHOBHBIE mpaBuia Th. Kaprouku [1/pP
«BemecTBa u uX CBOMCTBa» | YMETh: IPUMEHATH NIOJyUYEHHBIE 3HaHUS HA MPAKTUKE. MHCTPYKLUH.
XuM. PeakTuBbl
58 I'enernueckas cBsA3b MEXKAY | 3HATh: BayKHEHIINE CBOMCTBA U3YyUEHHBIX KJIACCOB
KJIaCCaMH HEOPraHMYECKUX | HEOPraHUYECKUX COEAMHEHUM.
COECIMHEHUN
59 I'enernueckas cBsi3b MeXAy | 3HATh: BayKHEHIIME CBOMCTBA U3YyUEHHBIX KJI1ACCOB
KJIaCCaMM OPraHU4eCKHX OpPraHUYECKUX COETMHEHUH.
COCJIMHCHUM.
60 O06o001IeHne 3HaHUH 110 3HaTh: KIIIOYEBBIE TOHATHUS TEMBL. Y METh: IPUMEHSATh Paznoyposuesbie | C.p.
Teme: «BemmecTBa u ux IIOJTyYEHHbIE 3HaHUS Ha IPAKTUKE. KapTOYKH C
CBOHCTBa» 3aJJaHUsAMU,
61 | maii KonTponbnas padorta Ne 5 KoHTpo:b 1 yueT 3HaHUi 110 U3y4YeHHOU TeMe Kaprouku ¢
no Teme «BemecTBa u ux KOHTPOJIbHOM
CBOWCTBa paboToit
62- XUMUs ¥ IPOU3BOJCTBO 3HaTh: OCHOBHBIE CTAJANH [TPOU3BOJICTBA CEPHOM KHUCIIOTHI, IIpesenTanus
63 = aMMHaKa, YyryHa U cTajid, y1oOpeHHil 1 MoJIuMEpOB.
2 3 VYMmers: ONPEJIENATH BO3MOKHOCTb MPOTEKAHNS XUMUIECKHX
% = 8 [IpEBpAILEHUI Pa3InYHbIX YCIOBUSAX U OLIEHUBATh UX
R g B [IOCTIEICTBHSL.
ZEx
64- E © XuMus B CEIbCKOM 3HaTh: TEOPETUUECKHE OCHOBBI IPUMEHEHUS B-B B celIbCcKOM | [Ipe3eHTanus
65 o XO035HCTBa, OBITY, MEJJUIIMHE | XO35ICTBE, OBITY U MEIUIMHE. Y METh: UCIOJIb30BATh
npruobpereHHbie 3YH B oBCeIHEBHOM JKU3HH.
66- Peseps
68 [ToBTOpEHue
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