


IosicauTeIbHAS 3aNIHCKA

Pabouas mporpamma mo xumum paspaboTaHa Ha OCHOBE NPUMEPHOW NPOrpaMMbl Kypca XUMHHU IS
OCHOBHOH INKOJIBI U HA OCHOBE IPOrpamMMbl aBTOpCKOro kypca xumuu st 8-11 kmacco O.C. I'abpuensina,
2018r.

Pabouas nporpamma mpenHasHadeHa st u3ydeHust xumud B 11 kimacce cpenneit odmeodpasoBaTeNbHOM
mkoibl 1o yuebnuky O.C. 'abpuensna «Xumus. 11 xmacc. ba3osslit yposenb». «Jlpoday, 2018r

IIporpamma paccunTana Ha mpernonaBaHue Kypca Xxumuu B 11 kiacce B 00beMe 2 4acOB B HEZEINIO, BCETO
— 68 yacoB: 1 vac - ¢penepanbHbIii KOMITIOHEHT, | 4ac - KOMIIOHEHT 00Pa30BaTENbHOTO YUPEKISHHS.

KonnuecTBo KOHTpONBHBIX paboT 3a rog — 5

KonnuectBo npakTiueckux pador 3a rox — 4

] 4yac M3 LIKOJBHOTO KOMIIOHEHTA BbIEJIEH C LEJIbI0 KAaYeCTBEHHOTO MPOBENEHUS U BBINOJHEHUS
XUMHYECKOr0 MpakTUKymMa M JEMOHCTPALMOHHOIO JKCIIEpUMEHTa, JJ pelleHus 3ajad, Kak CpeacTsa
3aKpeIJICHNUs] YMEHUH U HaBBIKOB IO MPEAMETY, AN 0ojiee Ka4eCTBEHHOTO YCBOCHMS M3y4aeMOrO MaTepHhaa.
Tax kak XUMHsI — HAyKa SKCIIEPUMEHTAJIbHASL, TO TPH BBITOJHEHUN MPAKTHYECKUX Pa0OT U A€MOHCTPALIMOHHOTO
SKCIIEpUMEHTA ropa3/io Jierue yCBauBatOTCsl CJIOKHBIE BOIPOCHI.

JanHas mporpamma paspaboTaHa Ha OCHOBE O0s3aT€IPHOIO MHUHHUMyMa COMEPXKaHMS O XUMHH IS
OCHOBHOI 00111€00pa30BaTeNbHON MIKOJIBI U TPEOOBAHMA K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB 3TOH IIKOJIBL, YTO
SIBUJIOCH TJIABHBIM IIPUHLIUIIOM €€ CTPYKTYPUPOBAaHMUSI.

CopnepxaHue Kypca COCTaBIsIeT OCHOBY ISl PACKPBITHS Ba’KHBIX MUPOBO33PEHYECKUX UAEH, TaKUX, Kak
MaTepHabHOE €IUHCTBO BEIIECTB MPUPOIBI, X T€HETHUECKas CBsI3b, pa3BUTHE (JOPM OT CPABHUTEIBHO MPOCTHIX
10 Haubosee CIOXKHBIX, BXOMSIIUX B COCTAB OPTaHU3MOB, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOCHHEM, NMPUMEHEHHs] BEIECTB MX CBOHCTBAMH;, €IMHCTBO INMPHPOABI XMMUYECKHX CBsi3ed M CrOcOOOB HX
npeoOpa3oBaHusl NP XUMHYECKHUX MPEBPAIICHUSIX; MO3HABAEMOCTb CYIIHOCTH XHMHYECKHX IPEeBPAIICHUIN
COBPEMEHHBIMH Hay4YHbIMU METOAMH.

Kypc Bxirouaer B cebst 0OCHOBBI 0OOIIel M HEOpPraHM4ecKol xuMmuu. B mporpamme Ha3BaHBI OCHOBHBIC
paszenbl Kypca, IJIsl KaXJIOro M3 HHUX IEpEeyYrClIeHbl MOJJIeKallle H3yUYEHHUIO BOIPOCHI, BUIBI PacyueToB,
XUMUYECKUH 3KCMEPUMEHT. XUMUYECKUH KCIIEPUMEHT B Mpouecce oOydeHUs COYeTaeTcs ¢ APYTUMH CPENCT-
BaMU OOy4YEHUs], B TOM YHCJIE C ayAHOBU3YJbHBIMIL.

Pemenuro 3amad BOCHUTAHUS y YYalllUXCS HUHTEpeca K 3HAHUSAM, CAMOCTOSTENbHOCTH, KPUTHYHOCTH
MBILLIEHUS, TPYAOMIOOUs M 1OOPOCOBECTHOCTH MNpHU OOYUEHUH XHUMHH CIy)KaT Pa3sHOOOpa3HbIE METOABI U
OpTraHH3aLUOHHBIE (POPMBI, KaK TPAIULHOHHO YTBEPAHUBIINECS B LIKOJBHON MPAKTHUKE, TAK U HETPAIULMOHHbIE,
MOSIBUBIIMECS B OIBITE NEPEOBBIX YUUTETEH.

IIpn m3yyeHnn Kypca 1enecooOpasHO HCIONB30BaTh UCTOPHUYECKHI MOAXOA K PACKPBITHIO TOHSTHH,
3aKOHOB U TEOpHil, MOKa3blBas, KAK BO3HMKAIOT M PEIIAIOTCs MPOTUBOPEUMsl, KaK COBEPIUAIOTCS OTKPBITHS
yUEHBIMH, KAKOBBI HX CYABOBI U )KU3HEHHBIE TIO3ULIUH.

IIpennoururenbHble POpPMBI OpraHU3aLK yueOHOTo Mpouecca; Ha OCHOBE TEXHOJOTHH MOy JIBHOTO
oboyuennss, KCO ¢ nmpumenennem wHAuBHAyajdbHOro M auddepenunpoBanHoro noaxona. llpeobnanarommmu
dbopMamMH TEKyIIEro KOHTPOJISI BBICTYMAIOT NHCbMEHHBIH OMpoc (Pa3sHOYPOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PabOTHI, TECTHI) U YCTHBIH.

Henu u 3aga4um Kypca

Heap mporpaMmmbl 00y4eHHUsi: OCBOSHHE 3HAHUN O XUMHUYECKHX OOBEKTaX M MPOLIECCax MPUPOJBI,
CNOCOOCTBYIOIIMX PEIIESHHUIO TII00ANBHBIX TPOOIEM COBPEMEHHOCTH.

3apaun:

e OcsoeHue 3HaHUNH O XMMHUYECKOH COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA,
BaXKHEHMIINX MOHATHUSX, 3aKOHAX, TEOPHUSX.

e OsjageHue yMEHHsAMU TPHUMEHSATH IMOJYYEHHbIE 3HAHUS [UIsI OOBSACHEHUS Pa3HOOOPA3HBIX
XUMHUYECKHUX SIBJIEHUN U CBOWCTB BELIECTB, OLEHKU POJM XUMHUHU B Pa3BUTHUH COBPEMEHHBIX TEXHOJOIMH U
MOJIy4YE€HU U HOBBIX MaTEPHAJIOB.

e Pa3BuTHe TmO3HABaTENBbHBIX HMHTEPECOB W HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B Tmporecce
CaMOCTOSITENIbHOTO MPUOOPETEHNsT 3HAHUH C MCIIONIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB MH(POPMALIUH, B TOM
YHClle KOMIIBIOTEPHBIX;

e Bocnuranue yOeXIEHHOCTH B MO3UTHBHOW POJM XUMHHM B KM3HU COBPEMEHHOTO OOINECTBa,
HEOOXOIMMOCTH XUMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 370POBBIO U OKPYXKAroIel cperne.



. IIpumeHeHne TONyYEHHBIX 3HAHUN W YMEHHUH 11 0€30MacHOro HCIIONBb30BAHUS BEIIECTB H
MaTEpUaJIOB B OBITY, CEIbCKOM XO35HCTBE M Ha MPOU3BOACTBE, PEIISHUS MPAKTHYECKHUX 3a/1a4 B TIOBCEIHEBHOM
JKU3HU, TIPEAYNPEKACHUS ABJICHUN, HAHOCILINX BPEA 340POBBIO UEJIOBEKA U OKPYXKAIOIIEH cpeae.

TpedoBaHUs XUMHYECKOr0 00PA30BAHNSA K 3HAHUSAM H YMeHHAM vaamuxcs 11 kiaacca

IIpeameTHbIE pe3ybTATHI:

YueHHK 10J1KeH 3HATh:

© GaicHeue XumuiecKkue NOHAMUA: BEECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJICKYJa, aTOMHAs U
MOJIEKYJISIPHASI MACCa, AJIJIOTPOITHS, YIJIEPOIHBINA CKeNleT, (PYHKIMOHANbHAS TPYIIA, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHHUS], PACTBOPBI, DBJICKTPOJUT W HEIJEKTPOJUT, DJICKTPOJUTHUECKAsT AUCCOLMALIUSA,
OKHCJIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJIEHUE, BAJICHTHOCTD, CTENEHb OKUCIEHUS.

© OCHO6HbIE 3AKOHbBL XUMUH: COXPAHECHHs MacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, MNEPUOIMYECKUI
3aKOH.

© OCHOGHbBlEe MeopUU XUMUU: XUMHUYECKON CBS3H, BJIEKTPOJUTHUYECKON IUCCOLMALIUM, CTPOEHUS
OPraHUYeCKUX COCTMHEHUH.

© GaicHelwue eeniecmed U Mamepuaibl: OCHOBHbIE METAJUIbl U CIUJIABbI, CEPHAsA, COJIsIHAsA, a30THAS U
YKCyCHAasi KUCJIOTBI, IIEJIOUH, aMMHUAK, MUHEpaJbHbIE yIOOpPEHUs, METaH, STUJICH, alleTHJIeH, O€H30J, 3TaHOJ,
JKUPBI, MBUIA, TJIIOKO3a, caxapo3a, KpaxMal, KjeT4arka, OeKu.

YueHHK J0JKeH YMeTh:

© Ha3bl6amb: N3yUYCHHBIE BEILECTBA M0 «TPUBUAJIBHOW» UM MEKIYHAPOAHON HOMEHKIATYpE.

© onpeodeiianb: BAJCHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB, THI XUMHYECKOHN CBS3H B
COEUHEHUSIX, 3apsii MOHA, OKHUCJIUTENb U BOCCTAHOBUTEND, MPUHAMJIECKHOCTD BEIIECTB K PA3JIMYHBIM KJlaccam
OPraHUYECKUX COCIMHEHHU.

© 00BACHAMS: 3aBUCHMOCTDH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, MPUPOAY XUMUIECKOU CBSI3U
(MOHHOMW, KOBAJEHTHOH, METAJUTMYECKOM), 3aBUCUMOCTb  CKOPOCTH XHUMHYECKOW pPEAKIUH U TIOJOKEHHS
XUMHUYECKOTO PAaBHOBECHSI OT Pa3INYHbIX (DAKTOPOB;

© Xapaxkmepu3oeamtsb: 3JEMEHTbI MAIIBIX MEPUONOB MO0 X noyiockeHuto B [ICXD; olure xumMudeckue
CBOICTBa METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI,

© 6bINOIHAMbG XUMUYECKUU IKCHEpUMEHm: TIO PACMO3HABAHUID BAKHEUIIMX HEOPraHUYECKUX U
OpraHUYeCKUX BELIECTB.

© npoeooums: CaMOCTOATENIbHBIA TOWUCK XUMHYECKOH HMH(OpPMAIMK C HCIIONB30BAHUEM pPAa3IMYHBIX
UCTOYHUKOB (HAy4YHO-TIOMYJIIPHBIX U3AaHUH, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcos MHTepHETAa); NCTIONBb30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUH JJIsi 00palOTKH W Tepenadyn XUMUYECKON HH(pOpMAluu U €€ MPeACTaBICHUS B
pa3IM4IHBIX popMax.

Y4eHHK J0J1KEH UCNO0JIb30BATh:

© OOBACHEeHUS XUMHUYECKUX SIBJICHHI, TIPOUCXOSIINX B MPUPOAE, OBITY U Ha MPOU3BONICTBE;

© omnpeneneHuss BO3MOXXHOCTH NPOTEKAHUsS XUMHUYECKUX MPEBPALIEHUN B Pa3JIMYHBIX YCJIOBUSIX M
OLIEHKH UX ITOCJIEACTBHIL,

© 5KOJOTMYECKH IPaMOTHOIO MOBEAEHUS B OKPYIKAIOLIEN Cpene;

© OULEHKH BJIMSHUA XUMHUYECKOTO 3arpsi3HEHUsI OKPY’KAIOLIEH Cpelbl HA OPraHU3M 4eJIOBEKa U APyrue
JKUBBIE OPTaHU3MBI,

©® Oe30macHOro o0palieHus C TOPIOYUMHU U TOKCHYHBIMH BEIIIECTBAMH, JJaOOPATOPHBIM 000PYIOBAHHEM,

© MPUTOTOBJICHUS PACTBOPOB 33JJAHHOU KOHIIEHTPALMU B OBITY U Ha MPOU3BOJICTBE,

© KpPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XHMHYECKOH HWH(POpPMAIHMH, IOCTyNAIEHd W3 PasHbIX
HWCTOYHUKOB.

MeTtanpeameTHble pe3yabTaThbl:

. HAaBBIK CaMOCTOSITENIBHOIO NMPUOOPETEeHUs] HOBBIX 3HAHUWH, OpraHM3auus y4eOHOH
NEeATEJIbHOCTH, TIOUCK CPEACTB €€ OCYLIECTBIICHUS,

. IUTAHUPOBAHHUE, KOHTPOJIMPOBAHUE U OLICHUBAHKE YUEOHBIX EeHCTBHUN

. NOHUMAaHuEe MPOOJeMbl, YMEHHE CTABUTbH BOIPOCHI, BBIABHIaTh T'HIIOTE3Y, AaBaTh

OTIpPeNeNIeHNs] TOHATHUAM, KJIACCH(PHUIMPOBATh, CTPYKTYPHPOBATH MaTepHals, apryMEHTHPOBATH,
(bOpMyIHPOBATH BHIBOABI U 3aKIIFOYCHHUS,

° yMEHHE U3BJIEKaTh HHPOPMALNIO U3 PA3IMYHBIX HCTOYHUKOB

L4 YMEHUEC BOCIHPUHHUMATDL, CHUCTCMATU3UPOBATL U TMPCABABIATH I/IH(I)OpMaLII/II-O B
CJIOBECHOH, 00pa3HOii, CUMBOJIHYECKON (hopMax, aHATU3UPOBATh U NepepadaThIBaTh MOTYUYEHHYIO
UH(POPMALIHUIO B COOTBETCTBHH C TIOCTABJIEHHON 3a/1a4eii;

° yMEHHE NIepEeBOIUTH NHPOPMALIHIO U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



. yMEHHE B3aUMOJEICTBOBATH C JIOABMH, pabOTaTh B KOJUIEKTUBAX C BBINIOJHEHUEM
Pa3JIMYHBIX COLUAJIBHBIX POJIEH.
JIN4HOCTHBIE Pe3yJIbTATDI:

o (bopMupOBaHHE UYBCTBA FOPIOCTH 38 POCCUHCKYIO XUMHYECKYIO HAYKY;

o BOCIIUTAHHE OTBETCTBEHHOI'O OTHOIIEHUsI K MPHUPOJE, OCO3HAHUA HEOOXOTMMOCTH
3aIIUTBI OKPYKAIOIIEH CpeNbl, CTPEMIICHHUS K 3A0POBOMY 00pa3y KU3HH;

o MOHUMAaHHE OCOOCHHOCTH JKU3HU U TPY/a B YCIOBUIX MHPOpMaTH3aLMHU O0IIECTBa;

. (dbopMupOBaHIE TBOPUYECKOTO OTHOIIEHUS K TIpodyieMam;

. YMEHHE YIIPABJISITE CBOEH NO3HABATEIBHOMN AESTENbHOCTBIO

o dbopMupoBaHHE MO3HABATEIBPHON W WH(POPMALIMOHHOW KyJNBTYpPbI, B TOM YHCIE

Pa3BUTHE HABBIKOB CAMOCTOSITENIbHONH PalOThI ¢ yueOHBIMH IMOCOOMSIMH, KHUTAMH, JOCTYITHBIMH
COBPEMEHHBIMH HH(POPMALIMOHHBIMU TEXHOJIOT MU
. dbopMHupOBaHHE XHUMHKO-3KOJOTHYECKOW KYJIBTYpBI, SBIISIOMIEHCS COCTaBHOM
YaCTBIO 3KOJIOTHYECKOH U O0IIeH KyIbTyphl, 1 HAYYHOIO MUPOBO33PEHUSI.
@Dopmbl Konmpona:

I. Texymmii koHTponb ( KOHTposbHBIE paboTel mo TemaM «CTpoeHne aroma.
Ilepuonuueckuii 3akoH», «CTpoeHue BellecTBa», « XUMHUYECKHE peakiun», «JlucrepcHble CUCTEMBL
PactBophL», «BemmecTsa u ux cBOHCTBaY)

2. Texymme camoctosiTenbHble padoThl Mo TeMaM : «CtpoeHue aroma. [lepuoamueckuii
3akoH», «CTpoeHue BellecTBa», «XUMHUUeckue peakuun», «IIpouecchl, mpoucxonsuiye B pacTBOpaxy,
«XuMHUs B JKU3HH OOIIECTBAY)

3. CamocrosiTenpHble paOOThI B paMKax KaXIOH Tembl B BUAe (parMeHTa YpOKa,
TECTOBOr'O KOHTPOJIA

YueOHo-MeTOoAHYECKOE 0O0ecniedeHHE

Yuutenio:

1. labpuensa O.C Ilporpamma kypca xumuu s 8-11 kimaccoB oOmeoOpa3oBaTeNbHBIX
yupexnenuit. - M.: JIpoda, 2018.-78c¢.

2. Tabpuensa O.C, JIvicosa ' T"., Benenckast AI'. Xumus. 11 knace: B 24. U.I: HacronbHas

kaura yuuressi. - M.: [Ipoda, 2018. - 320c.
3. labpuensa O.C, Jleicora I'T"., Bemenckas AI. Xummsa. 11 kmace: B 24 U I
Hacronbhas kaura yuurens. - M.: JIpoda, 2018. - 320c.
4. Jleskun A H., Ky3nenosa H.E. 3anaunuk no xumuu 11 kmacc — M. «Benrtana-I'pad», 2018
5. Xummst. 11 xaacc. bazoseit yposens : Meton.nocodune / O.C.I'abpuensH, A B Amykosa. —
M.: Ipoda, 2018. — 191c.
JlonoJIHUTeIbHAS JTUTEPATYPA AJIs1 YUUTeJIs

1. CrangapT OCHOBHOTO 001Iero 00pa3oBaHUs MO XMUMHH.

2. [IpumepHas nporpaMma OCHOBHOT'O 0011ero 00pa3oBaHus 1O XUMHUH.

3. Tlabpuensa O.C., Octpoymor M.I'. O0mast Xumusi B TecTax, 3ama4ax, ynpaxkHeHusix. 11
kyacc: Yueb. mocobue mist obimeodpasosar. yupexnenuid. - M.: Jipoda, 2018 .- 304c.

4. Xumust 11 xiacc: KOHTPONbHBIE W MpoBepouHblie padoTel k yuebHuKy O.C.I'abpuensna,

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

5. Tectol mo xumum: 11-i ki1.: x yuebnuky O.C.I'abpuensina u ap. «Xumus.11» / M. A Ps6os,
E 10 Hegckas, P.B.JIlunko — M.:Ok3amen, 2018. — 159¢.

6. Tectet mo xumuu. 10-11 xi.: ydeOHO-MeTom.mocobue / P.ILCyposuesa, JI.C.I'ysei,
H.1.Ocrannuii.- M.: [lpoda, 2018.-122 c.

7. Xummst. 11 knace: IMoypounsie uanel o yueOHuky O.C.I'abpuensna, I'.I".JIpicoBoii/ABT.-
coct. B.I' lenncosa.Boarorpan: Yuutens,2018-208c¢.
Y4eHuky:

1. labpuenssn = O.C.  Xummsa. 11 xmacc. ba3oBelii  ypoBeHb:  y4eOHHUK  aus
obmmeobpasoBarenbHbIX yupesxkaeruii — M: «lpodar, 2018.

2. ATl Tapmuu OOmas W HeopraHUYecKass XHMHsS B CXEMaxX, PHUCYHKax, Tabiumax,
XUMHYECKUX peakuusx. YueOHoe nocobue. 2-¢ m3a.-Cnd.: Ilurep,2018.-304c¢.

3. B.H. lopoubkus, A.I'. bepexnas, T.B. Caxxuea. Xumus . 3agaHusi BbICOKOTO YPOBHS

cioxHocTH (Botpockl 36-40) nnst moaroroBku k EI'D.-PocTos H//1; Jlernon,2018.-328c¢.



4. Kysemenko H.E., Epemun B.B Hauana xumun. Yued. nocodue m1st CTapiiekIacCHUKOB U
NOCTyMarmuXx B By3bL. — M.: Ilpoda, 2018. — 324 c.
MULTIMEDIA - noaaep:kka npeamera

1. Buprtyanbhas mkona Kupunna u Medonmsa. Ypoku xumuu. 10-11 kmacesr. — M.: OO0
«Kupunn u Medoauit», 2010
2. 1C  OO6pazoBatenpHast KOJIEKIMs Xumusl obOmass u Heopranumdeckas 10-11 xiacc.

Jlaboparopust cucrem myiaprumenua Mapl TV, 2010
HuTepHET-pecypcebi:

1. Alhimik www.alhimik.ru
2. KoHcnekThl Mo XUMuM AJIs1 IIKOJIBHUKOB Www.chemistry.r2.ru, www.khimia.h1.ru
3. Xumust qiis Bcex www.informika.ru
4. Xumust qiis Bac www.chem4you.boom.ru
5. Xumust. O6pa3oBaTenbHbIA CANT I IKOJBHUKOB Www.hemi.wallst.ru
Conep:kaHue NpOrpaMMbl y4eGHOro Kypca
1. Ctpoenue atoma u nepuogudeckmuii 3axon /I. U. Menneneena.

OcHnoeneie c6edenus o cmpoenuu amomda Sapo: NpOTOHBI U HEUTPOHBI. M30TOMBI.
OneKTpoHbl. DJNEKTPOHHass 00ojouKa. DHepreTudeckuid ypoBeHb. (OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000JI04YeK aTOMOB 3JIEMEHTOB 4-T0 M 5-T0 mepuoaoB nepuoanyueckoi cuctemser J{. 1. Menneneesa (mepexomHbIX
snemeHToB). Ilonsatue 00 opOutamsax. s- U p-opbuTanu. DIEKTPOHHBIE KOH(PUTYpPALH aTOMOB XHMHUYECKUX
3JIEMEHTOB.

lHHepuoouveckuii saxon JL . Menoeneeea 6 ceeme yuenuss 0O CmMpoeHuUuU amom
a. OTtkpbITHE I n MenaeneeBbiM MEPUOANYECKOTO 3aKOHA.

[Mepuonguueckast cucrema xummdeckux sjemeHtoB J[. WM. Menneneea - rpadudeckoe orobpakeHue
NEPUOANYECKOro 3akoHa. Pu3nyecKuil CMbICI MOPSAKOBOTO HOMEpa 3JIEMEHTAa, HOMepa IMepuojaa U Homepa
rpymmel. BaneHtHeie 3nekTpoHbl. [IpUuunHBl H3MEHEHHs CBOHCTB 3JIEMEHTOB B NEPUOAAX M rpymnmax (IJIaBHBIX
MOATPYIIAX).

ITonoxenue BOAOpONa B MEPHOAMYECKON cHCTeMe. 3HaueHUe MEepUOJUYECKOr0 3aKOHa M MEepPHOAUYECKOU
cuctembl xuMudeckux saeMeHToB [[. 1. Menneneesa 1y pa3BUTHs HAYKU U MOHMMAaHMSI XUMUYECKON KapTUHbI
MHpA.

2. CtpoeHue BelecTsa.

Honnaa xumuuecrkasn ce6s3ub Karnonsl n annonel. Knaccudukanus noHos. MonHbIe
Kpuctajnuueckue  pemerkd. CBolicTBa  BeLIECTB C OTUM  TUIOM  KPUCTAIJIMYECKHX  PELIETOK.

Kosanenmunaa xumuueckasn 6 3b. IICKTPOOTPULIATEIBHOCTD. [losApHas U HemoApHast
KOoBaJieHTHbIE CBsi3H. Jlumonb. [lonspHOCTE CBSI3M M NONAPHOCTH MoJyieKysbl. OOMEHHBII W JAOHOPHO-
AKLENTOPHbIH MeXaHH3Mbl O0Opa30BaHMS KOBAJEHTHOW CBsI3U. MOJEKYIAPHBIE U aTOMHBIE KPHUCTAJUTMYECKHE
pemerku. CBONCTBA BEIIECTB C ITUMH TUIIAMHU KPUCTAJUIMUECKUX PELIETOK.

Memannuueckaa xumuuvecrkasn c6s3b OCOOEHHOCTH CTPOSHUS aTOMOB METAJLIOB.
Mertannnyeckas XUMHU4ecKasl CBsi3b M MeTajsinuyeckasl Kpuctajindeckas pemerka. CBONMCTBa BELIECTB C 3TUM
TUIIOM CBSI3U.

Booopoonas xumuyueckasn c 63 v MeXMOIEKYJSIPHAS U BHYTPUMOJIEKYJISIPHAST BOAOPOIHAS
CBSI3b. 3HAYEHHE BOAOPOAHOM CBSA3M JJI1 OPTaHU3aLUH CTPYKTYpP OHOMOIUMEPOB.

KomnanexcHoie coeOuneHnus.

I'azoobpasznoe cocmoanue 6euecméa TpuarperaTHelx COCTOSHUA BObl. OCOOEHHOCTH
CTpoeHusi Ta3oB. MoJsipHbIE 00BeM Ta3000pa3HbIX BemecTB. [IpuMepbl ra3oo0pa3HbIX MPUPOAHBIX CMECEH:
BO3/YX, MPUPOIHBIN ra3. 3arps3HeHne atMocheps! (KUCIOTHBIE TOXKIN, TAPHUKOBBIN 3¢ deKT) u 6oprda ¢ HUM.
IIpencraBurenn ra3000pa3sHBIX BELIECTB: BONOPOX, KHUCIOPOJ, VYIJIEKHCIBIA Ta3, aMMHak, HTHieH. Mx
NoJiy4eHue, coOupaHue 1 pacrio3HaBaHHE.

Kuokoe cocmoanue 6euecméa Bona Ilorpebiaerne Boael B ObITY U HA IPOU3BOZICTBE.
KecTkocTh BOmBI U C1IOCOOBI €€ yCTpaHeHUsl. MUHEpabHbIe BOIbI, HX HUCIIONB30BAHIE B CTOJIOBBIX U JieueOHBIX
nensx. JKusikue KpucTauibl U UX MpUMeHEHUe.

Teepooe cocmoanue 6ewyecmesda AMophHbIE TBEpIbIC BEIIECTBA B IPUPOAE U B JKU3HU
4eJIOBeKa, X 3HaueHue U npuMeHeHue. Kpucraminyueckoe CTpOeHNE BellecTBa

BemecTtsa MONEKyNpHOTO W HEMOJEKYJSPHOTO CTPOEHHUs. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB

I'nbpunuzanust aTOMHBIX opOuTaneit.

Teopust xuMHUYECKOro CTpOeHUs1 opraHuyeckux Beiiects A.M. bytieposa

ITomumeps! - BBICOKOMOJIEKYJIIsIpHBIE coequHenus. [lmacTMaccel, OMOMONUMEpBL, 3J1aCTOMEPBI, BOJIOKHA



3. XumMHu4yeckue peakuuu
Peaxyuu uoywue 6e3 usmenenus cocmaesa e u e c mae@ Amiorponus u
AJUIOTPONHBIE BHAOU3MEHEHUs. IIpW4MHBI ayIoTpOnuy Ha mnpuMepe MoaupUKaLUil KUCIOpOAa, yriiepopa u
docdopa. O30H, ero duosorndeckas poib. M3oMeps u H3oMepusi.
Peaxyuu uoywue c usmenenuem cocmaea e u ecmae Peakunn COeTUHEHUS,
pa3NoKEHUs, 3aMeleHUss W OOMEHAa B HEOPraHWYEeCKOW W OpPTraHWYecKol XuMuHu. Peakuuu 5K30- U
SHAOTepMUYeckrne. TeruioBoi 3>(PQPeKT XUMHUECKOW peakIMu M TEePMOXUMHYECKHE YpaBHEHUs. Peaxiyun

ropeHus, Kak YaCTHBIN ciay4an DK30TEPMUYECKUX
peaKLuil.
C ¥ o p o ¢ m s X u M u ¥y e ¢ Kk o0 1 p e a kK y u u

CKOpOCTh XUMHUECKOW peakiyu. 3aBHCUMOCTb CKOPOCTH XMMHYECKOW PEaKIMU OT MPHPOIBI Pearupyromux
BEIIIECTB, KOHICHTPALIMH, TEMIIEPATYpPhl, IIOMAAN MOBEPXHOCTH CONPUKOCHOBEHUS M Karaiu3atopa. Peakunu
romo- u rereporeHHble. [loraTne o karanmse u KaranusaTopax. @epMeHThI Kak OMOIOrHYeCKHe KaTalu3aTophl,
0coOeHHOCTH uX (YHKIIMOHHPOBAHUSI.

Obpamumocmes xumuueckux peacxyui Heobpatumbie n oOpaTuMble XUMHYECKUE PEAKIIUU.
CocTrosiHME XUMHYECKOTO paBHOBECHUs UIA OOpaTUMBIX XUMHUeCKHUX peakuuil. CrocoObl cMerieHus
XUMHYECKOTO PAaBHOBECHs Ha MpHMepe CHHTe3a aMMuaka. [loHATHE OO0 OCHOBHBIX HAYYHBIX MPHUHLHUIAX
MPOM3BOJICTBA Ha npumepe CUHTE32 aMMHaKa 12001 CepHOM KHCJIOTBI.

Okucaumenvno-6occmanoeumensvhuse peacyuu Crenedp okucnenus. Onpenenenne
CTeTIeHN OKHCcheHus 1o (opmyne coenuHeHusi. lloHsTHEe 00 OKHCIHUTENBHO-BOCCTAHOBHTENBHBIX PEAKLIUSX.
OxwucneHne U BOCCTAHOBJICHHE, OKUCIUTENb U BOCCTAHOBUTEIb.

4. HucnepcHoble cucteMmbl. Pacteopsl. Ilpouneccsl, npoucxoasimue B pacTeopax

Hucnepcmnwoe cucme m o Ilonatue o aucnepcHelx cucremax. JucnepcHas dasza u
aucriepcroHHass cpena. Kiaccuukanusi OTUCHEPCHBIX CHUCTEM B 3aBUCHMOCTH OT arperatHoro COCTOSTHUS
IUCTIEPCHOIN Cpenbl U IUCTIEpPCHOHHON (ha3pl. I'pyboamcriepcHble CUCTEMBL. 3MYJIbCHH, CYCIIEH3UH, adpO30JIH.
ToHKORHUCTIEPCHBIE CHCTEMBIL: TEJIH U 30JTH.

Co cmae pacmeopoé u ¢ m e ¢ e il.. [loraTHEe «IOISH» U €€ Pa3HOBHIHOCTH: Maccosast (IO
3JIEMEHTOB B COEAMHEHUH, JOJI1 KOMIIOHEHTa B CMECH - JIOJI NMPHUMECEH, M0 PacTBOPEHHOTO BEIIECTBA B
pactBope) u oOveMHas1. [0 BBIXOAA MPOAYKTA PEAKLHH OT TEOPETUIECKH BO3MOKHOTO.

Ponv 600w 6 xumuueckoil peacxy uu VcTuHHBIE pacTBOpbl. PacTBOpUMOCTh U
KJIaccu(pUKaLUs BEIIECTB MO 3TOMY NPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE H HEPACTBOPHUMBIE BEIIECTBA.
DNEKTPONUTEl U HEBJEKTPOJIUTBL. DJIEKTPONUTHUYECKAs Aucconmanus. KucioThl, OCHOBaHUS M COJH C TOYKU
3pEHUs] TEOPUM DJJIEKTPOJIMTUYECKOW JHUCCOLMALUM. XUMHYECKHE CBOMCTBA BOIBL, B3aUMOAEHCTBUE C
MeTaJUIaMH, OCHOBHBIMHU U KHCJIOTHBIMH OKCHIAMH, Pa3JIOKeHHe U 00pa3oBaHUE KPUCTAJUIOTUAPATOB. Peakunu
THIPATALUHA B OPTaHUYECKOH XUMHH.

l'uoponusz opeanuveckux u neopeanuveckux coeounenuii HeobpaTnmsrii
rugponns. OOpatumelii ruaponn3 conei. [ uapoau3 OpraHMuecKux COSANMHEHUI U ero MPaKTUYeCKOe 3HAUCHHUE
U TIOJNyYeHHMsI THUAPOJNU3HOrO CIUPTAa W MbUlAa. buojormueckas ponb Tuapoiu3a B IUIACTHYECKOM U
SHEPreTHYECKOM OOMEHE BEIEeCTB M YHEPTHU B KIIETKE.

S. BemecTBa u HX CBOHCTBA

M e m a n n e B3zauMonmeHCTBHE METANIOB C HEMeTaJulaMH (XJIOPOM, CEpOH M KHCJIOPOIOM).
BzaumoneiicTBue 1EIOYHBIX U HIEJIOYHO3EMEIbHBIX METAJIOB C BOAOW. DNEKTPOXUMHUUECKUN Psii HaNpsKeHUH
MeTajuioB. B3auMonelicTBUe METajIOB C pacTBOpPaMHU KUCIOT U cosiei. AmoMuHOTepMmusi. B3anmonericTeue
HaTpus ¢ dTaHoJioM 1 (perosom. Kopposust metansos. [ToHsITHE 0 XUMHUYECKOH U 3JIEKTPOXUMUIECKON KOPPO3UU
MeTaiuioB. CIocOOBI 3aIIUTHI METAJIOB OT KOPPO3HHL.

DQanekmp o u 3 DISKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA MpPOLECC. DIEKTPOIU3
pacriaBoB U pacTBOPOB Ha MpuMepe xjopuaa Hatpus. IIpakTuueckoe npuMeHeHNe IeKTPOIH3a.

H e m e m aan n v CpaBHUTENbHAs XapakTePUCTHKA TaJIOT€HOB Kak HanOOJee THUITUYHBIX
npencrtasutesiell HeMeTayuloB. OKHCIHUTENIbHbIE CBOMCTBA HEMETAJUIOB (B3aMMOACHCTBHE C MeETaIaMH U
BOOpOIOM). BoccTaHOBHTENBHBIE CBOHCTBA HEMETAIOB (B3aUMONEHCTBHE ¢ Oosiee 3JIEKTPOOTPHLIATEIbHBIMU
HEMeTallJIlaMu u CJIOKHBIMU BEIIIECTBAMHU-OKUCIUTENSIMN).

Kucnomer neopeanuuveckue u opeanuuyeckue Kraccupuxkanus Kucior. XUMHIECKHE
CBOICTBAa KHUCJIOT: B3aUMOJENHCTBHE C MeTa/UlaMM, OKCHJAMU METaJJIOB, MAPOKCHIAMU METAJJIOB, COJISIMH,
crmptami (peakuus srepudukanun). Ocodsle CBOHCTBA a30THOM U KOHLIEHTPUPOBAHHOMN CEPHOIN KHCIIOTHL



Ocnoeéanus HeopeaHuveckue u op2atuyeckue OCHOBAHUS, UX KIaCCU(PUKALIHS.
XUMHUYECKUE CBONCTBA OCHOBAaHW. B3aMMOJEHCTBUE C KUCJIOTaMH, KHUCJIOTHBIMH OKCHUAAMH U COJIAIMH.
Paznoxenue HEPacTBOPUMBIX OCHOBAHUM.

C o 1 wu Kraccupukanmss coneil: cpenHue, KHCIblE W OCHOBHbIE. XWUMHUECKHE CBOHCTBAa COJEH:
B3aMMOJEIICTBUE C KUCJIOTaMy, IlejodamH, MeTaulaMu U consMmu. IlpencraBurenu cojel M UX 3Ha4YeHUE.
Xnopun Hatpusi, kapOoHar kanbuus, pocdar kanpLuus (CpeoHHE COJH), TUAPOKAPOOHATHI HATPUS U aMMOHHMS
(xucnble conu); ruapokcokapoonar menu (II) - manaxut (ocHOBHasi coyb). KauecTBeHHbIC peaKiK Ha XJIOPU-,
cynbdar-, u kapOOHAT-aHNOHBI, KATHOH aMMOHWUsI, KaTuoHsl xkenesa (1I) u (11D).

l'enemuueckas ca3b MedcOoy KAAccaMuy HEOP2AHUYECKUX U OP2AHUYECK
ux coeouneHu i [lIoHITHE O TEHETUYECKON CBS3M M MeHETUYECKUX psimax. [ eHeTHueckuil psa MeTala.
I'enetnuecknii psag Hemetayuta. OCOOEHHOCTH €HETUIECKOTO psila B OPraHMIECKONH XUMHUH.
6.XuMus B )KU3HU 001IeCTBA
[Tpou3BOACTBO CEPHOI KUCIIOTHI, aMMHAaKa, YyT'YHA U CTAJIH, YIOOPEHHI U TIOJUMEPOB.
OCHOBBI IPUMEHEHHUSI BEIECTB B CEJIbCKOM XO35HCTBE, OBITY M MEAHLIHE



TemaTnuyeckus naaxH

Ne
pazaena /
TeMbI

HaumeHoBaHue pa3aesios u
TEM

KosnuyecTBO 4acos

Bcero

TeopeTuueck
HE 3AHATHUA

IIpakTHyeckne
3aHATHUS

KonTtpoabnsbie
3aAHATHSA

TpeGoBaHHSA K YPOBHIO
MOATrO0TOBKH YYALIHXCSI

1

Crtpoenue aToma u
Ilepuonuueckuii 3aKOH
AN . Menneneena.

6 yacoB

5 yacosB

HET

1 yac

Ha ocHOBe MeXNpenIMETHBIX CBs3EH
¢ (uU3MKOW 3HATH IOKA3aTEJbCTBA
CJIOKHOTO CTPOEHHUS aTOMa. .

HayLII/ITbCﬂ 3aIIUChIBATDH
3JIEKTPOHHBIE KOHQHUTYpaLIUK aTOMA.

Crtpoenue BerecTsa

11 yacos

9 yacos

1 yac

1 yac

Yrayoursb npeaCcTaBlIeHNe 0
XUMHYECKON CBS3M, €€ THIaX,
MO3HAKOMUTbD co CBOMCTBAMH
XUMHUYECKOH CBI3U

XUMHUYECKUE PeaKLun

11 yacos

9 yacoB

1 yac

1 yac

cpopmMHupOBaTH LIEJIOCTHOE
NpPEACTABICHHE O KJACCHU(PHUKALNAX
XUMHYECKUX PpEaKLUN; CKOPOCTU
XUMHYECKUX PEaKLUUi, XUMHIECKOM
PaBHOBECHH, crniocobax ero
CMEIEHUST,

JlncnepcHble CUCTEMBIL.
PactBopsl. 1Iponeccsi,
MTPOUCXOMSIIINE B PACTBOPAX

9 yacoB

7 yacoB

1 yac

1 yac

Beinectsa 1 X cBOUCTBa

28 yacoB

26 yac

1 yac

1 yac

XapaKTepu30BaTh OOIINE CBOHCTBA
METAJUIOB, HEMETAJJI0B, OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX
COEIMHEHWH.

XUMUS B KU3HU 0011eCTBA

4 yaca

4 yaca

[lo3HaKOMUTB C  TPOHM3BOACTBOM
CepHON KHCJIOTBI, aMMHAaKa, YyryHa
U CTaJH, YAOOpEHUIl W MOIUMEPOB.
3al0KUTh  OCHOBBI  NPUMEHEHMUs
BEIIECTB B CEIIbCKOM XO3SIHCTBE,
OBITY 1 MEAULIHE

BCEI'O

68 yacoB

59 yacoB

4 gyaca

5 yacos




Kanennapao-remaruueckuii njiaH

SJIEMEHTOB U UX
COeMHEeHUI B 3aBUCUMOCTU
OT IOJIOKEHUS B

ux coenuHeHuii B 11C u ux npuyunHeI

Ne Hata | Koanuec Tema ypoka Ilnanupyemble pe3yJibTaThl 00yYeHHs CpenctBa Buael n
n/m| no TBO HATJIAAHOCTH, | hopMBbI
MJ1aH 4acoB 20P KOHTPOJIsI
y Hassan
ue
paszaeja
1 CEHT = BBoaHBIN HHCTPYKTAXK MO 3Hath: BakHeline noHATHA XUMUU: aTOM, oTHocutenbHas | Tabmuma IICXD, | [Ipensapurens
A6pb 2 TEXHHUKE OE30MaCHOCTH. aTOMHasl U MOJIEKYJIApHasl MaccChl, BAJJEHTHOCTb U CTENEHb Npe3eHTALS HBIH KOHTPOJIb,

= ATOM — CJIOXKHas HaCTHLIA. | OKUCJICHUS. Oecena
;-% CocTosiHME 3JIEKTPOHOB B YMeTh: COCTaBIIATD 3JIEKTPOHHBIE (POPMYITBI CTPOSHHS
éﬂ aToMe. aTOMOB.

2 E[ DNeKTPOHHbIE 3HAaTh: CYIIHOCTb MOHATHS «aTOMHAsi OpOUTAIIbY, Tabmuma IICXD | Tekyumii
z KOH(pHUrypauuy aToMOB 3JIEKTPOHHAS KJIACCU(UKALIMIO SJIEMEHTOB (S, p- 3JI€MEHTBI KOHTPOIb
z XUMHYECKUX 3JIEMEHTOB. YMeTb: COCTaBIIATD 3JEKTPOHHBIE U Tpaduaeckue GopMy bl 3HaHUM, onpoc
3 Hsoronbl CTPOEHHs AaTOMOB.

3 ’E = BajsieHTHBIE BOSMOXKHOCTH 3HATH: ITOHATHUS CTEIIEHb OKUCJIEHUS U BAJIEHTHOCTD Tabmuna IICXD CP
§ § aTOMOB XMMHYECKHX XUMHYECKUX 3JIEMEHTOB.
=7 3JIEMEHTOB YMeThb: OnpenessiTh CTeNeHb OKUCICHUS U BAaJICHTHOCTD
= < ATOMOB B XHMUYECKHX COSTHHEHUSIX.

4 g I13 u IIC xumMugeckux 3HaTh: cMbICH U 3Ha4YeHue Ileproanueckoro 3akoHa, Tabmuma IICXD | Tekyumii
= 3JIEMEHTOB TOPU3OHTAJIbHBIE M BEPTUKAJIbHBIE 3aKOHOMEPHOCTH M UX KOHTPOJIb
- .. Menneneesa B cete MPUYMHBL Y METh. AaBaTh XapaKTEPUCTUKY DJIEMEHTA Ha 3HAHUH, ONPOC
2 yY€HHUs O CTPOGHMU aTOMa. | OCHOBaHMHU ero nonokenus B I1C.
=

5 3 HsmeHeHne CBOWCTB 3HaTh: 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB 3JIEMEHTOB U Tabmua IICXD | C.p.
&,
=
Q

MEPUOIUYECKON CHCTEME.




6 K.P. Ne 1 no teme: 3HaTh: KJIIOUEBbIE MOHATHUS TEMbl. Y METh: IPUMEHSTh Tabmma I[ICX3, | K.p.
«CTpoeHue atomMa u MOJIYYCHHBIE 3HAHUS HA ITPAKTHUKE. kaprouku ¢ K.P.
Ilepuonnueckunii 3aK0OH
JA. 1 Menneneeay

7 Bunpl xuMHuuecKkux cBsIzed. | XHUMHYECKas CBSI3b. BUABI XUMHUUECKOU CBSI3H. Mogpenu Oecena
Tunel kpUCTaANINYECKUX KPUCTAJITMYECKUX
peLeToK PELIeTOK,

MIPEe3eHTaLMs

8 OKTS KoBanenTHas xumudeckass | 3HaTh: IOHSTHE KOBAJIEHTHAsI CBsI3b, €€ PA3HOBUIHOCTH, MIPEe3eHTaLUs Texymun

6pb CBSI3b. NOJISIPHAS M HEMOJSIPHAS, MEXaHU3M ee 00pa30BaHuUs KOHTPOJIb
YMeTh: XapakTepu30BaTh CBOWCTBA BEIIECTBA MO TUITY 3HAHUH, ONPOC
XUMHYECKON CBSI3U U MHCATh CXeMy €€ 00pa30BaHMsIL.

9 HonHas xuMudeckas CBsi3b | 3HaTh: NOHSATHE UOHHAS CBsI3b, KATHOHBI M AHUOHBI, MIpe3eHTaLUs Texymun
WOHHBIE KPUCTAJININYECKHUE PELIETKH, CBONCTBA BEIIECTB C KOHTPOJIb
5THUM THIIOM PEIIETOK. 3HAHUH, ONPOC
YMeTh: XapakTepu30BaTh CBONCTBA BEIIECTBA MO TUITY
XUMHYECKON CBSI3U U MHCATh CXEMy €€ 00pa30BaHMSL.

10 g BonoponHas u 3HaTh: MOHATHE METAJUINYECKast XUMHIYecKast cBsi3b. O0mue | mpeseHTauus Texymun
$ - | Merajuinueckast ¢dusngeckue croiicTsa Metawios Criiasel. UepHble u KOHTPOJIb
g § XHUMHYECKasl CBA3b LBETHBIE CILIABBI 3HAHUH, ONPOC
i = YMeTh: XapakTepu30BaTh CBOWCTBA BEIIECTBA MO TUITY
= - XUMHYECKON CBSI3U U IMHUCATh CXEMY €€ 00pa3OBaHMsI.
3=
11 = I'mOpunuzarust aTOMHBIX 3HaTh: BUIbI THOPUIN3ALIMN ATOMHBIX OpOuTaNel u MIpe3eHTaLus Texymun
o opbuTtaneii. ['eomerpus reoMeTprueckue (POPMbI MOJIEKYJI. Y METh. ONMPEAENSATh BU KOHTPOJIb
MOJIEKYJL. ruOpuauzanyn atroMa C B OpraHMYECKOM COEIHMHEHUH. 3HAHUH, ONPOC
12 Teopuss XUMHYECKOrO 3HaTh: OCHOBHbIE IPUHLUIIBI CTPOEHUS] OPTraHUYECKUX IIpesenTanus, Cp.
CTPOCHHsI OPTaHUYECKHUX COEUHEHUM. MOAENH
Beuiects A.M. byTtieposa. YMeTb: COCTaBIATh (POPMYJIbl OPTAaHMUECKUX BEIIECTB. OpPraHUYEeCKHUX
BELECTB
13 ITonumepsr — 3HaTh : BUIBI IOJMMEPOB U OCOOEHHOCTH CTPOSHHUS Konnexuus Texymun
BBICOKOMOJIEKYJISIPHBIE MOJIUMEPOB. MOJIUMEPOB KOHTPOJIb
coenunenus. [lonumepnas 3HAHUH, ONPOC
MPOMBILIEHHOCTb.
AHTUKOPPYNLIMOHHAS

JCATCIBbHOCTD HA
MPOU3BOACTBE.




14 ITnactmaccsl. 3HaTh | OCOOEHHOCTH CTPOCHUS TUIACTMACC M BOJIOKOH, Ob6pasupl
buononumepsr HEOPTraHUYECKUX MOJUMEPOB, OHOTIOINMEPOB. riacTMacc u
Dnacromepnl. BonokHa. U3MIeNUS U3 HUX.
15 [IpakTuyeckas padora Nel 3HaTh: OcCHOBHBIC npasuiia Th. O06pa3ip
«Pemenue YMeTh: 3KCIIepUMEHTAIBHO OIpeNeNsATh MIaCTMAacChl U rjacTMacc u
SKCIEPUMEHTAJIbHBIX 3371a4 | BOJIOKHA U3JETIHS U3 HUX.
IO OTIPENETICHUIO Ob6pazupl
IJ1aCTMACC U BOJIOKOH» BOJIOKOH U
U3JETIHS U3 HUX.
16 O06o0uenne 3HaHUI 11O 3HaTh: KJIIOUEBbIE MOHATUS TEMBL. Y METh: peliaTh PaszHoypoBHeBEBIE
TeMe MPEJIOKEHHBIE YITPAKHEHUS U 3a7a4H. KapTOUYKHU C
3aaHUsIMHY,
17 KonTponbHas pabora Ne2 3HaTh: KJIIOUEBbIE MOHATHUS TEMbl. Y METh: IPUMEHSTh Kaprouku ¢
no Teme «CtpoeHue MOJIyYeHHbIEe 3HAHUS Ha MTPAKTHUKE. KOHTPOJIbHOMN
BEIIECTBA» pabotoit
18 | HOs10 Knaccupukamms 3HaTh: KaKue MPOLECChl HA3bIBAIOTCS XUMHUUYECKUMU IIpesenranus Oecena
pb XUMHUYECKHUX PeaKLuil B peakLusMU U B UEM UX CYTb.
OpraHuy4ecKoin VYMeTh: ycTaHaBIMBATh MPUHAAIEKHOCTb KOHKPETHBIX
HEOPraHUYeCKONH XUMHUU. peakuuii K pa3JIMYHbIM THUIAM 10 pa3JIMYHbIM NPU3HAKAM.
19 OKuCITUTENbHO- 3HaTh: MOHSITHE KOKUCIIUTENBY, KBOCCTAHOBUTEIbY, J Ilpocrerimue Oecena
A BOCCTAHOBUTEJILHBIE «OKHCIIEHUE», «BOocCTaHOBNeHHe», oTimudaue OBP ot OBP:
= peakuuu. Knaccuduxammst peakuuii HFOHHOTO 0OMeHa, knaccudukanuo OBP. B3aUMOJICHCT.
g OBP. LIMHKA C COJISTHOM
Sz KHUCJIOTOH U
% § JKeesa ¢
g F cynb(paToM Meau
:2 ()
20 E Cocrasnenue OBP VYmers: coctaBisate OBP, meron anekTpoHHOro Oananca Boinonnenue
= METOJIOM 3JIEKTPOHHOI'O yIp.
@ OanmaHca
21 Ypok ynpakHeHU! B Ymers: coctaBisate OBP, meron anexkTpoHHOro Oananca Cp.
COCTaBJICHUU YPaBHECHUI
OBP
22 DHepreTHka XUMHYECKUX 3HaTh: NIPUYUHBI IPOTEKAHUSI XUMHUUECKUX PeaKLuil Mpe3eHTaLMs]

peakuuii




KOMITOHCHTA B CMECH, MAaCCOBYIO JOJIIO BEIICCTBA B

23 CKopoCTh XUMHUYECKOI 3HaTh: MOHITHE KCKOPOCTHU peakuun». CKOpOCTh TOMO- U I .Bzaumopneiicts | Ompoc, becena
peakuum. reTepOreHHON peaKkLuu. ue IIMHKa C
pacTBopamu
COJISTHOU U
CEpPHOMN KUCJIOT
24 DakTOpBEI, BAUAIOIINE HA 3HaTh: PaKTOPBI, BIUSIOIINE HA CKOPOCTh XMMHUYECKOH IlpesenTanus. Brimonnenue
CKOPOCTb XUMHUYECKOU peaxkLuu: Npupoa pearupyroliux BeIlecTB, TeMIepaTypa yIp
peaxiuu. (3axoH Bant-I'oda), kKoHLIEHTpanny, KaTaau3aTophl U
KaTajan3. 3aBUCHUMOCTb CKOPOCTU PEaKIMil OT MOBEPXHOCTH
CONPUKOCHOBEHMSI pearupyroLuxX BEeLECTB.
25 | meka OO0parnMOCTb XUMHUYECKUX | 3HATh: KJIACCU(PUKALIMIO XUMHUYECKUX peakuuii ( oOpatumele | [IpesenTtarus Cp.
6pb peakuuil. XuMU4deckoe U HeoOpaTUMbIe), MOHATHE «XUMHUYECKOE PAaBHOBECUE» U
paBHOBecHe. Y CIOBUs YCJIOBUSI €rO CMELIEHUs.
CMELIeHUs] XUMHUYECKOro VYMeTh: pemats 3a1auu 10 TeMe K XUMUYECKOoe
paBHOBECHs] 110 MPUHLUITY paBHOBECHE».
Jle Ilatenbe
26 [Ipaktuueckas pabora Ne2 | 3HaTh: ocHOBHBIE npaBuia Th. Kaprouxku I/P
«CKOpOCTb XUMHUYECKHX YMeTb: NpUMEHSATh NOJyUeHHbIe 3HAHUS Ha MPaKTHUKE. HUHCTPYKLUU.
peakuuii. XMMUYECKOE XuM. PeakTuBbl U
pPaBHOBECHEY. XUM.
obopynoBaHue
27 KonTponbHas pabora Ne3 3HaTh: KJIIOUEBbIE MOHATHUS TEMbl. Y METh: pellaTh Kaprouku ¢ K/P
1o TeMe« XUMHUYeCcKHe YIOpa)KHEHUS U 3a/1a4i 10 TeMe « XUMUYECKUE PEeaKLIUI. KOHTPOJIbHOHN
PEAKIIII paboTtoit
28 A JlucriepcHbIE CUCTEMBI U 3HaTh : MOHATHE «JIUCTIEPCHAsI CUCTEMAY, « JUCIIEpCHAas Ob6pa3upl Texymun
% - § |cmecu ¢baza» u «AUCTIEPCHOHHAS Cpenay, Kiaccupuranms Pa3IUYHbIX KOHTPOJIb
= é g JUCHEPCHBIX CUCTEM. JUCIIEPCHBIX 3HaHUM, onpoc
g 2 cucrem. Dddekr
> 2 23 TuHgamis.
g 2 S
29 Tz < = & | Konnuectsennas 3HAaTh: MOHATHA «PACTBOPUMOCTBY, K03 puLineHT Cp.
§ = E €| xapakTepucTHKa PaCTBOPOB, | PACTBOPUMOCTHY, HACHIMEHHBIH M HEHACHIEHHbIH
E B & |pacteopeHue, pacTBop.
% ;::3 ;a pPacTBOPUMOCTb. YMeThb: BEIMUCISTh MACCOBYIO 1 OOBEMHYIO JIOJTO
T g
=

pacTBope.




30

31

sIHBa
pPB

32

33

34

Teopus 3HaTh: MOHATHS «3JEKTPOJIUTHD U KHEIJIEKTPOIUTBD). . UcneiTanue Omnpoc
3JEKTPOJIUTUUECKON «QIEKTPOIUTHYECKAs] TUCCOLMALIUAY. «CTENEeHb pacTBOPOB
nuccounaunu. CBoicTBa 3JEKTPOIUTHIECKON TUCCOLMALINIY, CHIIbHBIE U clladble 3JIEKTPOJIUTOB U
pPacTBOPOB 3JIEKTPOJIUTOB. 3JIEKTPOJIUTHI, CBONCTBA PACTBOPOB 3JIEKTPOJIUTOB. HERJIeKTp. Ha
YMeTh: mucaTh ypaBHEHUS XUMHUYECKUX PEaKLil C TOUKH npeaMer
3penust TOJI. IUCCOLUALINN
Peakunu nonHoro oomMena | 3HaTh :peakIMU HOHHOTO OOMEHA, YCIOBHUS POXOXKACHUS JI. Peaxuuny, Boinonnenue
peakuuii 10 KOHIIA. uAyLye ¢ yIp.
YMeTh: nucaTh ypaBHEHUS XUMHUYECKUX PEaKIUil C TOUKH o0pa3oBaHHEM
3penust TOJ1. ocajka, rasa u
BOJIbI
I'mpponus HeopraHnueckux | 3HaTh: MOHSATHE FUAPONN3A. | MAPOIN3 HEOPraHUYECKUX . I'mpponus Brmmonnenue
COeAUHEHUN BewlecTB. Tpu ciydast rugponusa coneil. Cpena BOIHBIX KapOOHATOB yIp.
PacTBOPOB: KUCJasA, HEUTpaibHas, eJoYHas. BOMOpOaHbIA | IIETOYHBIX
nokaszarenb (pH) pactBopa. HeobpaTumplii rumpous. METAJJIOB U
YMeTh: COCTaBIATh YpaBHEHMsI TUAPOIN3A CONEN U HUTPATOB LIMHKA
OMPENEIISATh XapaKTeP CPEABL. i ceuHua (11),
I'upponus oprannueckux 3HaTh: TUAPONIN3 OPraHUYECKHUX BELIECTB U €ro Cp.

COeIMHEeHU.

MPAKTUYECKOE 3HAUCHHE JJIS TTOJTyUCHHSI TUAPOJU3HOTO
criipTa u MbUia. buonorudeckyro posb runponnsa B
MJIACTUYECKOM M SHEPreTHYeCKOM OOMEHE BEIeCTB U
SHEPTUU B KJIETKE.

35

IIpakTuueckas pabora Ne3
«Pewenue
SKCIIEPUMEHTANIBHBIX 33724
0 TEME KTHUAPOIIH3)

3HaTh: OCHOBHBIE npasuiia Th.
YMeTh: MPUMEHSITh TIOJTyUYE€HHbIC 3HAHUS HA TPAKTHKE.

Kaproukn
WHCTPYKLIMH.
XuM. PeakTHUBEI U
XHUM.

36

Peakuyu noHHOTO OOMEHaY obopynoBaHue

O0600menne 3HaHMI 1O 3HaTh: KJIIOUEBbIE MOHATHUS TEMbl. Y METh: pellaTh PasHoypoBHeBbIe

TeMe yIOpa)KHEHUs U 3a/1auu 1o TeMe «/JlucrnepcHble CHCTEMBL KapTOUYKHU C
PacTsops!. 1Iponeccsl, NpoucxoasdIue B pacTBOPax». 3aJaHUSIMH,

CXEeMbI U Ta0JIULbI
0 U3YYECHHOU

TEMATHKE
KonTponbHas pabora Ned YMeTh: NPUMEHATh MOJYyUYCHHbIE 3HAHUS HA NIPAKTHUKE. Kaptouku ¢
1o Teme «JlucnepcHele KOHTPOJIBHON

cucteMbl. PacTBopsbl. »

paboroii
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38

ben

pasib
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40

41

42

43

44

MapT

45

46

«BelecTrBa 1 HX CBOMCTBa»

(28 4)

Knaccuduxarms 3HaTh: KJIACCU(PUKALINIO HEOPTAHMIECKIX COSIUHEHHH, JI. UcnibiTanue Oecena
HEOPraHUYeCKHUX 0COOEHHOCTH WX CTPOEHHSI U CBOHCTBA. pacTBOPOB
COeAMHEHHH. KHCJIOT,
YMeTh: OTINYaTh BEIIeCTBa U ONPEeAeNaTh UX OCHOBAHME 1
MIPUHA]JIEKHOCTD K KJIACCy. coneit
HUHANKATOpaMu,
Mpe3eHTaLMs]
Knaccuduxarms 3HaTh: KJIACCU(PUKALIUIO OPTaHMYECKUX COSAMHEHU, MIPEe3eHTaLUs becena
OPTaHUYECKHX COCIUHEHUH. | OCOOCHHOCTH UX CTPOCHUS M CBOWCTBA.
VYMeTh: OTINYaTh BEIIeCTBa U ONPEAENATh UX
IIPUHAJJIE)KHOCTb K KJIaccy.
Mertansl 3HaTh: MOJIOKEHUE METAJIIOB B IEPUOANUECKON CHCTEME U O06pa3ips Cp.
CTPOEHHE UX aTOMOB. METaJJIOB
VYMeTh: XapakTepu30BaTh CBOICTBAa METAJIOB, ONUPAsICh HA
ux nojoxkerne B [1C u cTpoeHne aToMoB.
O01ue XUMHYECKUE 3HaTh: o0IMe XUMUYECKHUE CBOMCTBA METAJLIOB. J.Bzaumoneriicr. BrinonHeHne
CBOICTBa METAJIJIOB BsanmopeiicTeue ¢ HemeTaiaMu (KACIOPOIOM, XJIOPOM HATpUs C yop.
cepoii), ¢ BOTOH. DNEKTPOXUMHUECKUH PsIl HANPSKEHUH XJIOpOM, >KeJle3a C
MeTaJUIOB. B3anmonencTere MeTaiaoB ¢ pacCTBOpaMu Cepoil.
KHCJIOT U COJIEH.
Oxcuapl ¥ THAPOKCHU B 3HaTh: OCHOBHbIE W aM(OTEpHBIE OKCHUIBL Ob6pazupr Omnpoc
METaJJIOB. VYMeTh: nucaTh ypaBHEHUS pPeakLUl, XapakTepu3yroLie BELIECTB
CBOMCTBA OKCHJIOB.
Kopposzust metasios. 3HaTh: MPUYUHBI KOPPO3HH, OCHOBHBIE €€ TUIIBI U crtocoOsl | 1. Pesynbrarsl Omnpoc
3aLIUThI OT KOPPO3UH. KOppO3Uu
Merasnbl B Ipupoze. IToHuMmaTh: CyTh METAJLTYPTUYECKUX MTPOLIECCOB. Ob6pasupl pyn becena
CriocoObI mosyueHust
METaJJIOB
DNeKTpou3. 3HaTh : MOHATHUE KBJIEKTPOJIU3» KaK OKUCIUTEIbHO- IIpesentanus Boinonnenue
BOCCTaHOBUTENBHBIN Mpoliecc. DIEKTPOJIU3 PacIlIaBOB, yup.
DNeKTpou3. PacTBOpOB (Ha MPHMEpE XJIOPH/a HATPUA). IIpesenTanus Bemmonnenune
ymp.
Hemetanner. Coennnenust 3Hathb : nonoxkeHue HemeTawios B [IC, crpoenue ux atomos. | JI. Bosronka Cp.

HEMCTAJIJIOB. OKCHBI,
THAPOKCHUABI

[TonsiTHE «3EKTPOOTPULIATENBHOCTHY .

Hona.




47 XUMHST HEMETAJLJIOB. O3HaKOMUTh: C HeMeTauiaMu riaaBHbX moarpynn VIL VL Ob6pasupl Ompoc
IV u V rpynmnel V. 1V rpynn, ocobeHHOCTAMH (PU3MUECKUX U XUMHYeCKux | BELICCTB

48 XuMUsI HEMETAJIOB. CBOMCTB, OONACTAMI PHUMEHCHILSL. OGpasipr Omnpoc
VI rpynna . BEILIECTB

VYMeTh: nucaTh ypaBHEHUS XUMUYECKUX PEaKLUi,

49 XH1MHUS HEMETAIIOB. XapaKTepHU3YIOLIHe CBONCTBAa HEMETAJIOB PA3HBIX TPYIIIIL. Obpasrbi Ormpoc
VII rpynna BELIECTB

50 3auer 1o Teme YMeTh: NPUMEHATh MOJyYCHHbIE 3HAHUS HA NIPAKTHUKE. Kaptouku ¢ 3auer
«HemeTannbn 3a0aHUSIMHA

51 Oxkcunbl 3HaTh: KIACCU(UKALINIO OKCHIIOB M HX CBOWMCTBA. O06pa3is Ompoc
OCHOBHBIE, KUCJIOTHBIE, aM()OTEPHBIE OKCHUABL. BELIECTB Boinonnenue
VYMeTh: onpenensaTh NPUHAAJIEKHOCTb OKCHA K KJIaccy U yop.

MUCATh YPABHEHUs] PEAKLIUI,
52 | ampe KucnoTe! oprannueckue u 3HaTh: KJIAaCCU(UKALINSI HEOPTAaHUYECKIX U OPTaHUIECKUX J . Pa3baBn.konue | Ompoc
b HEOPTaHUYECKHE kucior. Ob1nue CBOMCTBA KUCIIOT, B3aUMOJIEHCTBUE C HTPUPOBAHHOMN Brinonnenue
MeTaljlaMu, OKCHAMHU METaJIJIOB, THPOKCHIAMHU METAJUIOB, | CEPHOM KUCIOTHI. | yIp.
C COJISIMH, CTIUPTAMHU (peaxiust dSTepupHKau
53 Crneunduyeckue cBocTBa | 3HATh. CBOWCTBA A30THOW U CEPHOU KUCJIOT, KAPOOHOBBIX Cp.
OpraHUYeCcKUX U KHUCJIOTBL. YMETh: M1CaTh YPABHEHUS XUMUUECKHUX PEaKLHil,
HEOPTaHUYECKHUX KUCIIOT XapaKTEPU3YIOLINUX CBOMCTBA KUCIOT ¢ TOouku 3perust OBP u
TON.
54 OcnoBanust oprannueckue u | 3Hath: Knaccudukanuio ocHoBanuil. Xummdeckue csoiictsa | JI. O3nakomnenue | Beimonaenne
HEOpraHuyecKue OCHOBaHUI: B3aUMOAIEHCTBUE C KUCIOTaMH, KUCIOTHBIMU C KOJUIeKuuen yp.
OKCUAAMHU U colisiMu. Pa3jiokeHne HepacTBOPUMBIX OCHOBaHUMN
OCHOBAaHUM.
YMeTh: NHCaTh YPABHEHUsI XUMUYECKHUX PEAKLINM,

55 Comm. 3HaTh: KIACCU(PUKALMIO COJICH: CPeHUe, KUCITBIE U J1. O6pa3siel Ompoc
OCHOBHbIE. YMETb: MUCATh YPABHEHUS XUMUUECKUX MULIEBbIX Boinonnenue
peakLui, XapakTepU3yIIUX CBOMCTBA CONEH C TOYKHU IIPOAYKTOB, yIp.
3perust OBP u TO/I. copepIKaImux

THIPOKapOOHATHI
HaTpUsI
56 AmdorepHbIe 3HaTh: MOHATHE «aM(pOTEPHOCTEY. Y METh. XapaKTePHU30BaTh Omnpoc
OpraHu4eCcKUue 1 CBOMCTBA aM()OTEPHBIX COESTUHEHNH, COCTABISITH (POPMYJIBI Brimonnenune
HEOpraHuyecKue NEeNnTUIOB. yIp.

COCOHNHCHUS.




57 [Ipaktuueckas pabora Ne4 | 3HaTh: ocHOBHBIE npaBuia Th. Kaproukn /P
«BemmecTBa U X CBOMCTBA» | YMETb. IPUMEHSATH MOJYYEHHBIC 3HAHUS HA MTPAKTHKE. UHCTPYKLUU.
Xum. PeakTusbl
58 I'eneTnueckas cBA3b MEXAY | 3HAaTh: BasKHEHIINE CBONCTBA M3YUEHHBIX KJIaCCOB
KJIACCAMH HEOPTaHUYECKUX | HEOPTaHUYECKUX COCUHEHUM.
COeAUHEHUN
59 I'eneTnueckas cBsA3b MEXAY | 3HAaTh: BayKHEHIINE CBONCTBA M3YUEHHBIX KJIaCCOB
KJIACCAMH OPTaHUYECKUX OpPraHUYEeCKUX COCIUHEHUM.
COeAUHEHUM.
60 O06o01menne 3HaHUIA TIO 3HaTh: KJIFOUEBbIE MTOHITHUS TEMbI. Y METh. IPUMEHSITh Paznoyposuesrie | C.p.
TeMme: «BemecTsa u ux MOJIYYCHHBIE 3HAHUS HA ITPAKTHUKE. KapTOYKH C
CBOMCTBaY 3aJaHUAMHA,
61 | wmait KonTponbHas pabora Ne 5 KoHTpop 1 y4eT 3HaHui 10 U3y4eHHOU TeMe Kaptouku ¢
no TeMe «BemecTsa u ux KOHTPOJIbHON
CBOHCTBa» paboroii
62- XHUMHs U IPOU3BOACTBO 3HaTh: OCHOBHbIE CTaIUU PON3BOACTBA CEPHON KUCIOTBI, IIpesenTanus
63 = aMMUaKa, 9yTyHa U CTaJIH, yIOOPEeHUH U MOJUMEPOB.
e:v T - YMeTh: OnpenenaTb BO3MOKHOCTb TPOTEKAHUS XUMUYECKHUX
£ E § MPEBPALIeHUN PA3JIMYHBIX YCIOBUSIX U OLIEHUBATh UX
: ; = MOCJIEICTBHUSL.
e 3
64- E °© XHUMHs B CENBCKOM 3HaTh: TEOpETUUECKHE OCHOBBI IPUMEHEHHs B-B B celbckoM | IIpeseHTarius
65 e XO035IACTBA, OBITY, MEULIMHE | XO3STHCTBE, OBITY 1 MEIUIIMHE. Y METh. UCTIOJB30BATh
npuodperenHbie 3YH B moBceTHEBHON JKU3HU.
66- Peszeps
68 IloBTOpenue
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