JOKYMEHT IMOIANMCaH BJIEKTPOHHOM IMOANUCHIO.

MYHULIMITAJIBHOE OBPA3B0OBAHUE «POJMOHOBO-HECBETAVICKUI PAMTOH»

MYHUILUIIAJIBHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJ/IBHOE YUYPEKJIEHUE
POJIMOHOBO-HECBETAMCKOI'O PAMOHA
«BAPWIO-KPEIIMHCKASI CPEJTHSISI OBILIEOBPA3OBATEJIBHAS IIIKOJIA»
(MBOY «bAPUJIO-KPEITMHCKASI COILl»)

PACCMOTPEHO YTBEPXKJIEHO IPHKA30OM
N PEKOMEH/JOBAHO K YTBEPXXJIEHUIO
HNEJATI'OIr'HTYECKHM COBETOM JUPEKTOPA HIKOJIbI
IIpoTtokon Ne 1 ot «30» aBrycra 2022 . Nel54 ot «31» aBrycra 2022 .
I10 XUMHNHU

(c ucionp3oBaHueM 000pymoBaHus 1eHTpa « Touka pocTay)

YpoBeHb 00111er0 00pa3oBanus (Kjaacc): OCHOBHOE 001ee oOpa3oBaHue (8 - 9 Kiacchl)
Cpoxk peanuzaruu nporpammbl: 2022-2023 yu. rog.

KonunuectBo yacoB: 133 vaca

8 kiacc - 66 yacos

9 kiacc — 67 gacos

VYuurens: Haymenko Enena BacunbeBna

ci. bapuno — Kpenunckas



JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

IMosicHuTeIbHAS 3aMUCKA
Heau n3ydenus: xumun B 8-9 Kinaccax:
® OCBOCHHE BOKHEHIINX 3HAHUI 00 OCHOBHBIX NOHATHIX U 3aKOHAX XMMUHU, XUMHUUYECKOW CHMBOJIHKE;
® OBJAJICHHE YMEHUSAMHU HAOII0aTh XUMUYECKUE SIBICHUS, IPOBOAUTE XUMUYECKUN HKCIEPUMEHT, IPOU3BOIUTH PacueThl HA OCHOBE XUMHUYECKUX (opmyi
BEILIECTB M YPAaBHEHUH XUMUYECKUX PEaKIHii;
® pa3BUTHE TO3HABATENIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B MPOLIECCE MPOBEICHHS XUMHYECKOTO JKCIIEPHUMEHTA, CaMOCTOSTEIBHOTO
nproOpeTeHus 3HaHUH B COOTBETCTBHHU C BOSHUKAIOIMMH KHU3HEHHBIMUA OTPEOHOCTIMH;
® BOCHHUTAHUE OTHOULICHUS K XUMHUH KaK K OAHOMY M3 (yHAAMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHHUS U 3JIEMEHTY 00I1e4eIOBEYECKON KYIbTYPBHI;
® [IPUMEHEHHUE MOJYYEHHbIX 3HAaHUH M yMEHUI [Uisl 6e30M1acHOro MCIOJb30BaHUS BEIECTB U MaTepHajoB B OBITY, CEIbCKOM XO34HCTBE W HA MPOU3BOJICTBE,
pelLIeHHs IPAKTUYECKHX 3a/1a4 B [IOBCETHEBHOM JKU3HU, IPEAYNPEKICHUS ABICHNUMN, HAHOCALIMX BPE 3/10pPOBBIO UEIOBEKA U OKPY>KaIOLIeH cpee.
3apaum:
1. ChopmupoBaTh 3HaHUE OCHOBHBIX MOHATUN U 3aKOHOB XUMUH;
2. BociuThiBaTh 00OIIEUETIOBEUECKYIO KYIbTYPY;
3. Yuuth HabM0AaTh, IPUMEHATh MOTY4YEHHbIC 3HAHUS HA MPAKTHKE
YMK: ABTOpCKOi#l mporpamme cOOTBETCTBYeT yueOHuK: «Xumus 8 xmacc» O.C.I'abpuensH - pekoMeHn10BaHO MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD / 6-e
u3nanue, crepeorur. — M.: JIpoda, 2018r.
paboyas Terpanp k yueonuky ['abpuemnsaa O.C. — M.: [Ipoceemenue, 2021.
Xumus. 9 kiacc: yueOHUK 1 o01ieodpazoBarenbHbIx yupexaenuit/ O.C. I'abpuensn, N.I'.Octpoymos, C.A. Cnazakos. - M.: [Ipocsemenue 2019.
lNabpuensn O.C., AmykoBa A.B. Xumus. 9 knacc:
B cootBerctBuu ¢ yuebHbM minaHoM MBOY «bapuno — Kpenunckas COIL» nporpamMa paccurTaHa Ha npernojaBaHue Kypca XUMuM B 8 U 9 kilaccax B o0beme
2 yacoB B Henen10. B 8 ki1acce -66 4., B 9 ki1acce - 67 yacos.
Tembl, BbIJIeIEHHBIE B KaJIEHAApHO — TEMAaTUYECKOM IJIAHUPOBAHUHU KYPCHBOM, COCTABJIECHBI C y4ETOM BOCHHMTaTeIbHOM porpamMbel MBOVY «bapuio —
Kpenunckas COL».

Hcnonvzosanue obopyoosanus yeumpa « Tocka pocma» noseossem co30ams yciogusi 0

pacuiuperust COOQpJfCCZHu}Z UWKOJIbHO20 XUMUYECKO20 06pa306aHuﬂ
NOBLIUIEHUS NO3HABAMENbHOU AKMUBHOCMU 06y11ai0u;uxc,q 6 ecmecmeeHHOHaquOﬁ obnacmu

PAa36UmMUsL IUYHOCIMU PebeHKa 8 npoyecce 00y4eHUst XUMUL, €20 CHOCOOHOCMeU, OPMUPOBAHUsL U YOOBIEMEOPEHUS COYUATLHO 3HAYUMBIX UHMEPEeCcO8 U
nompebHocmetl.

[Inanupyemble pe3y/ibTaThl 0CBOEHHS KOHKPETHOI0 y4eOHOI0 nmpeaMeTa, Kypca
JIuunocmmuuie pesynomamoi:
® 0CO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPY)KAIOIIET0 MUPa, BOBMOXHOCTH €r0 MO3HABAEMOCTH U 00BICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;
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® [IOCTENICHHO BBICTPAaWBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHHUE: OCO3HABATH MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHUCIIE U B PAMKax
CaMOCTOSITEJIbHON JEATEIbHOCTH BHE LIIKOJIbI; TOTOBUTH ce0s1 K OCO3HAHHOMY BbIOOpPY Oynymieil npodeccuu;

® OIICHUBATh KU3HEHHBIE CUTYAIH C TOYKH 3peHUs 0€301macHoro o0pasa *KHU3HH U COXPAHEHHU I 310POBbS;

® OIICHUBATh 3KOJOTUYECKHI PUCK B3aMMOOTHOLIEHUI YEJIOBEKA U IIPUPOIBI.

¢ (hopMUPOBATH IKOJOTHUECKOE MBIIIJICHHE: YMEHHE OLEHUBATH CBOIO JICATEIBHOCTh U MOCTYIKH APYTHX JIIOJCH C TOYKH 3PEHUS COXPAHEHUS OKPY Karolen
Cpeabl - TapaHTa )KU3HU U 0J1aronoryyus Joaei Ha 3emiie.

Ilpeomemmnoie pe3yromamet:

e  1aBaTh ONPEICICHUSA U3YYCHHBIX IMOHATHN: «XUMHUYECKUHI JIEMEHT», «aTOM», «MOH», «MOJIEKYJIa», «IIPOCTHIE U CIIOXKHBIE BEIIECTBA», «BEIIECTBO»,
«XUMHYeCKas (QOpMyNa», «OTHOCHUTENIbHAs aTOMHas Macca», «OTHOCUTENbHAas MOJICKYJSApHAas Maccay, «BaJCHTHOCTBY», «CTEICHb OKHCICHUS,
«KPUCTAJUINYECKAs PEIIETKa», OKCUIbI», «KUCIOTBI», KOCHOBAHUS», «COJIN», «aM(POTEPHOCTbY, «MHAUKATOP», «IIEPUOAUUYECKUI 3aKOH», «IIepUOJUUECKast
TabJIML@», «M30TONBDY, «XUMHUECKAsl CBSI3bY», «JIEKTPOOTPULIATENBHOCThY, «XUMHUYECKas PEaKLUMs», «XUMUYECKOE YpPaBHEHHME», «T€HETUYECKas CBS3bY,
«OKHCIICHUEY, «BOCCTAHOBIICHUEY, «QJIEKTPOIIUTHYECKAS TUCCOLUALIHAY, KCKOPOCTh XUMUYECKON PEAKIUN»;

® OCO3HAHME POJIU BEIIECTB B IIPUPOJIE U TEXHUKE; 00BICHEHUE KPYTOBOPOTA BEIIECTB B IPUPOJIE U €TI0 POJIb;

® PaCCMOTPEHUE XUMHUUYECKHUX IPOLECCOB, IPUBEICHHUE IPUMEPOB XUMUYECKUX IPOLECCOB B IPUPOJE;
(bopMynupoBaHue OOIIMX NPU3HAKOB XUMHUUECKUX MTPOLIECCOB U UX Pa3IndMs;

® [ICII0JIb30BAHNE XUMHUECKHUX 3HAHUI B OBITY /1711 OOBSICHEHUS 3HAUEHUSI BEILIECTB B JKU3HU U XO3SIICTBE YEJIOBEKA;

® 00BSCHEHNE MUPA C TOUKH 3PEHUSI XUMUU: [IEPEUNCIICHUE OTIMYUTENbHBIX CBOMCTB XUMUYECKUX BEILIECTB; Pa3IMuE€HUE OCHOBHBIX XMMHUYECKHUX IIPOLECCOB;
OIpPEJIETICHUE OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB, IOHUMAHUE CMBICTIA XUMUYECKUX TEPMUHOB;

® OBJIaJICHHE OCHOBAaMHU METOJIaMH MO3HAHUS, XapaKTEPHBIMH Ul €CTECTBEHHBIX HayK (HaOJIt0JIeHHEe, CPaBHEHHE, SKCIIEPUMEHT, U3MEPEHHUE), OCO3HAHUE UX
POJM B MO3HAHUU MPHUPOJIL; TPOBEACHNE XUMHUECKUX OIBITOB U SKCIIEPUMEHTOB M OCO3HAaHHOE 00BSICHEHHE UX PE3Yy/IbTATOB;

® yMEHHE OIICHMBATh MOBEJACHHME YEJIOBEKa C TOYKH 3PEHUS XMMHUYECKOW O€30MacCHOCTHU MO OTHOIIEHHIO K YEJIOBEKY M MPHUPOAE, UCIOJIb30BaHUE 3HAHUI
XUMUHU [IPU COOJIIOIEHUH MPABUJI UCTIOIb30BaHUS ObITOBBIX XMMHUECKUX MPENapaToB; pa3InueHHe ONacHbIX U O€30MacHbBIX BELIECTB.

Memanpeomemmnule pe3yiomamol:
® CaMOCTOSITEIFHO OOHAPYKUBATh B (POPMYIIUPOBATH YIEOHYIO TPOOIEMY, ONIPEACIIATH IIeJIb YIeOHOH AeTENHHOCTH,
® BEIJIBUTATh BEPCHH PEIICHUS TPOOIEeMbI, 0CO3HABAaTh KOHEUHBIH PE3yiIbTaT, BRIOMPATh M3 MPEUIOKEHHBIX H HCKATh CAMOCTOSTEEHO CPEICTBA JOCTHKCHUS
eI,
® COCTaBJIAThH (MHAUBUIYAJILHO WU B TPYIIIE) IJIaH peLIeHHs MPoOIeMBbl;
e paboTasi TI0 TUIaHy, CBEPSTh CBOM JICHCTBHS C IEJBIO U, TP HEOOXOJMMOCTH, UCTIPABIIATH OMIHOKH CAaMOCTOSITEITHHO;
® B JIAJIOTe C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSTEIIFHO BHIPA0OTaHHBIE KPUTEPHUU OLIEHKH.
® aHAJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 000011aTh (DAKThI U SIBIICHUS, BBISBIATH IPUUUHBI U CIEICTBUS IPOCTHIX SIBICHUN;
® OCYUIECTBIIATH CPAaBHEHHE, KIIACCU(PUKALINIO, CAMOCTOSITENIbHO BBIOUPAst OCHOBAHUS U KPUTEPUU IJISl YKa3aHHBIX JIOTUYECKUX ONEpaLnii;
® CTPOUTH JIOTHUECKHE PACCYKIEHUS, BKIIOYAIOIINE YCTAHOBICHUE TPUUNHHO-CIIEACTBEHHBIX CBSI3EH;
® C03/1aBaTh CXEMAaTUYECKHE MOJICNIU C BBIICJICHUEM CYILIECTBEHHBIX XapaKTEPHUCTUK 00BEKTa;
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® COCTaBJIAThH TE3UCHI, Pa3IMYHbIC BHJIBI IUIAHOB, TPe0OPa30BbIBaTh HH(GOPMAIIHMIO U3 OJTHOTO BUA B APYTOM;
® yMETh OIPEJEIIATh BO3MOXKHbBIE HCTOYHUKHM HEOOXOAUMBIX CBEJJCHUMN, IPOU3BOAUTH IIOUCK MH(GOPMALIMHY, AHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD;
® CaMOCTOSTEJIBHO OPraHU30BbIBATh y4eOHOE B3aUMO/ICHCTBHE B IpYIIIIE.

B pe3ynbrare n3yueHus Xumun Ha 6a30BOM YPOBHE

anumec;l moJy4aT BO3MOKHOCTb HAYYUTHCH MIOHUMATD:

XUMHUYCCKYIO CUMBOJIUKY: 3HAKU XUMUYCCKHUX 3JICMCHTOB, d)OpMy.HBI XUMHYCCKUX BCHICCTB, YPABHCHUSA XUMHUYCCKUX peaKI_[I/If/’I;

BaKHEHUIINEC XMMHYCCKHC IIOHSATHS: BCIICCTBO, XUMHYICCKHI OJICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIBHBIC aTOMHAsA W MOJICKYJIdpHass MacChbl, HOH,
AJJIOTPOIINA, HU30TOIIbI, XUMHUYCCKaAs CBA3b, JJICKTPOOTPULATCIbHOCTb, BAJICHTHOCTb, CTCIICHb OKMCJICHHA, MOJIb, MOJISIpHAsA Macca, MOJIHpHBIﬁ O6’beM,
BCIICCTBA MOJICKYJIAPHOTO M HCMOJICKYJIAPHOI'0 CTPOCHUA, PACTBOPLI, DJICKTPOJIUT W HCIJICKTPOJIUT, ISJICKTPOIUTHYCCKAA AUCCOLMAlHA, OKHUCIMTCIIb U
BOCCTAHOBUTC/Ib, OKHUCJICHHC KW BOCCTAHOBJICHHC, TEILIOBOM 3(1)(1)6KT pc€akuun, CKOPOCTb XHUMHYECKON p€aKuuu, Karajlin3, XHUMHYCCKOC PAaBHOBCCHUC,
yrnepoz[Hblﬁ CKCIJICT, q)YHKHPIOHaJ'IBHaH rpyia, u3oMepust, roMOJIOT'UA;

OCHOBHBIC 3aKOHBI XUMHH: COXPAaHCHUA MACChbl BCUICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘leCKI/Iﬁ 3aKO0H,
OCHOBHBIC TCOPHUU XHUMUMU: XHUMHYECKOMN CBs3U, BHeKTpOHHTHHeCKOﬁ aucconmanru, CTpOCHUA OPraHn4CCKux COGHHHGHHﬁ;

BaKHEHUIIIHE BCIICCTBA U MATCpHAJIbI: OCHOBHBIC MCTAJJIbI U CILJIaBbl; CCPHAasd, COJIAHAA, a30THASA W YKCYCHasA KHUCJIOTHBI, IICJI0YH, aMMHAK, MUHCP AJIbHBIC
y,I[O6peHI/ISI, MCTaH, OTUJICH, allCTHUJICH, 6CH30J'I, OTAHOJI, )KUPbI, MblJI4, I'TIFOKO34a, CaXapo3a, KpaxMal, KJICTUATKa, 6CJ'IKI/I, HCKYCCTBCHHBIC U CUHTCTHYCCKUC
BOJIOKHA, Kay1YyKHU, IJIACTMACCHI;

Yuamuecs moJIy4aT BO3MOKHOCTb HAYYUTCSH:

Ha3bIBATb: 3HAKU XUMHUYCCKUX JJICMCHTOB, U3YUCHHBIC BCIICCTBA 110 ((TpHBHaHLHOﬁ)) NN Me)KHYHapOZ[HOﬁ HOMCHKIJIATYpPE,

OonmpeaeasiTh: BAJICHTHOCTb U CTCIIEHDb OKUCJICHUA XUMUYECKHUX DJICMCHTOB, THUII XUMHUYECKOH CBS3U B COCAUHCHUAX, 3apsAd HOHA, XapaKTCP CPpCAbl B BOJAHBIX
pacTBOpax HECOPraHNICCKUX CO@HHHGHHﬁ, OKHCJIUTEJIb U BOCCTAHOBUTCIIb, MTPUHAIJIC)KHOCTb BEIICCTB K PA3JIMYHBIM KJIaCCaM OPTaHUYCCKUX COG,I[I/IHCHI/Iﬁ;

XapaKkTepu30BaTh: HIEMEHTHI MAJIBIX MTEPHUOJIOB IO WX MOJIOKEHUIO B iepuoandeckoit cucteme JI.11.MenaeneeBa; o0mme XMMHIECKHE CBOMCTBA METAIIJIOB,
HEMECTAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYCCKHUX W OPraHUYCCKUX CO@)IHHGHHﬁ; CTPOCHUE W XHMHUYCCKHC CBOMCTBA HN3YUYCHHBIX OPraHU4Y€CKHUX
COCIMHEHUH;

00BSICHATD: 3aBUCHMOCTb CBOWCTB BCIICCTB OT HX COCTaBa U CTPOCHUA, IPHPOAY XUMHYECKON CBS3H (HOHHOﬁ, KOB&HCHTHOﬁ, MeTaHHquCKOﬁ),
3aBUCUMOCTb CKOPOCTHU XHUMHYECKOMN PCAKIIMN U MMOJIOKCHUA XUMHUYCCKOI'0 pPABHOBECHUA OT PA3JIMYHBIX (baKTOpOB;

BBINOJIHATH XUMHYSCKUH OKCIICPUMCHT II0 PACIIO3HABAHUIO BaKHEHIIINX HCOPTaHUYCCKUX (KI/ICJIOPOI[, BOOOPOL, er'ICKPICJ'IBIfI ra3, aMMHaK, paCTBOPLI
KHUCJIOT U menoqeﬁ, XJjiopuna-, CYJ'IB(I)B.T - Kap6OHaT-I/IOHLI, HNOHBI aMMOHI/Iﬂ) H OPraHUYCCKHUX BCUICCTB;

BBIYMCJIATh. MAaCCOBYIO JIOJNIIO XMMHUYECKOTO 3JeMEHTa 1Mo (Gopmylie cOeIMHEHHs, MAaCCOBYIO JOJI0 PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BEIIECTBA, 00BEM UM MACCy PEareHTOB WM MPOAYKTOB PEAKIIHH.



JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

e MPOBOAUTH CAMOCTOSITCIIbHBIA TIOMCK XUMHUYECKOW HMH(POPMALMU C HCIOJB30BAaHHEM pA3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX H3IaHUH,
KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHETa); UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ui 00pabOoTKU U Iepesayd XUMUYECKoi nHdopManuu u
ee MpeACTaBICHUS B PA3IUYHBIX opMax;

e HCIOJb30BAaTh NPHOOPETEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOH JesITeIbHOCTH M IIOBCEJHCBHOM KM3HH JISA:

e O00BSCHEHUS XMMHUYECKUX SIBJICHUH, IPOUCXOASILIUX B IPUPOE, OBITY U HA IPOU3BOICTBE;

e  OIpPEIEICHUs BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B PA3JIMYHbIX YCIOBUAX U OLICHKU MX IIOCIEACTBH;
e  DKOJOIMYECKH IPaMOTHOIO MTOBEACHUS B OKpYXKAIOLIEH cpene;

e  OLEHKHU BIMSHHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOILEH Cpelibl HA OPraHU3M YeJI0BEeKa U JPYTHUE KUBbIE OPraHU3MBl;
e 0e3omacHOro oOpalleHus ¢ TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMHU, Ja0OPATOPHBIM 000pYyI0BaHUEM;

e IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOM KOHLIEHTPALIUU B OBITY U HA IIPOU3BOJICTBE;

e KPUTHYECKOH OLIEHKHU JIOCTOBEPHOCTH XUMHUECKOM MH(POPMALIUH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHUKOB.

CucreMa OLleHKH IJIAHUPYEMBIX Pe3yJIbTATOB

KPUTEPUU OLNEHUBAHMUSA PA3JIMYHBIX TPOBEPOYHbBIX PABOT
ITpu onieHKe y4eOHBIX TOCTHXKEHUH ydaluxcsi IPUMEHseTCsl KpuTepualibHasi CUCTeMa OLCHUBAHUS MO NATHOAIBbHOMN MIKae (0TMeTKa «1» He CTaBUTCS):
KpuTtepuu omeHKH NMPOEKTHOH M MCCIe0BATEIbCKOI padoThl pa3padaThIBalOTCs ¢ YYETOM LeJieid M 3a1a4 MPOEeKTHOM 1eATeIbHOCTH HA JaHHOM JTamne
o0pa3oBanusi. UHAMBUAYAIbHBIH NPOEKT 1eJ1eCO00Pa3HO OLIEHUBATH M0 CJeAYIOIIUM KPHTEPHIM:
1. C1ocoOHOCTh K CaMOCTOSATEILHOMY HMPUOOPETEHUIO 3HAHUN U PELICHUI0 MpoOiieM, MpOosSBISIONIascs B YMEHUU NOCTaBUTh NMPOoOJIeMy U BbIOpaTh aJeKBaTHBIE
CrocoOBbl ¢ pelleHus, BKIYas MOUCK U 00paboTKy nHpopmanuu, GopMyIMPOBKY BBIBOJOB U/UIM 0OOCHOBAHHUE U peaTU3alMio/anpo0amuio NPUHITOrO pelieHus,
00OCHOBaHME U CO3J[aHKE MTPOTHO3a, MOJIENIN, MaKeTa, 00bEKTa, TBOPUECKOTO PEIICHUS U T. M. JIaHHBIH KPUTEPUH B 1IE€JIOM BKIIFOYAET OIEHKY C(OPMHUPOBAHHOCTU
MIO3HABATEJIbHBIX YU€OHBIX JeHCTBUI.
2. CpopMUpPOBAaHHOCTH IMPEIMETHBIX 3HAHUN M CIIOCOOOB NIEHCTBUM, MPOSBISIONIASICS B YMEHUU PAaCKPBITh COJEep)KaHHE PadOThl, TPAMOTHO U OOOCHOBAaHHO B
COOTBETCTBHUH C paccMaTpUBaeMoil Mpo0sIeMoii/TeMOi UCTIONIb30BaTh UMEIOIINECS 3HAHUSI U CTIOCOOBI IeHCTBUIA.
3. ChopMHpPOBAHHOCTH PETYIISITUBHBIX JIEHCTBUM, TPOSIBISIONIASACS B YMEHHH CAMOCTOSITEIHHO
IUTAHUPOBATh U YIPaBIATh CBOEH MO3HABATEIbHOMN JEesTeIbHOCThIO BO BPEMEHH, UCIIOIB30BATh PECYPCHBIE BO3MOXKHOCTH JJISl TOCTH)KEHUS 1€, OCYIIECTBIISATh
BBIOOp KOHCTPYKTHBHBIX CTPATETHI B TPYAHBIX CUTYAIIHSX.
4. ChopMupoBaHHOCTh KOMMYHHKATHBHBIX JCHCTBHM, MPOSBISAIONIAACS B YMEHHMH SICHO M3JIOKUTh W O(OPMUTH BBINOJHEHHYIO paboTy, NpeICTaBUTh €¢
pe3yabTaThl, ApTYMEHTHPOBAHHO OTBETUTH HA BOIIPOCHI.
MakcumanbHasi OLEHKa IO KaXJAOMYy KpPUTEpUIO HE JO0JDKHA MpeBblmarh 3 OamioB. Ilpu TakoMm moaxone AocTHXeHHe 0a30BOro ypoBHsA (OTMETKa
«yJIOBJIETBOPUTEILHO») COOTBETCTBYET MOJYUCHHIO 4 NEPBUYHBIX OAJUIOB (110 OAHOMY Oajuly 3a KaXIblid U3 YETHIPEX KPUTEPHUEB), a JOCTUKEHHUE MOBBIIICHHBIX
YPOBHEH COOTBETCTBYET MOTYYCHHUIO 7—9 NEpBUUYHBIX OAIIOB (0OTMETKA «XOpOoIoy) win 10—12 nmepBUYHBIX 0aIIOB (OTMETKA «OTIUIHOY).
Kpurtepun oieHKH yCTHOIO 0TBETA
OtmeTka «5» CTaBUTCS, €CIH:
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OTBET IOJIHBIM U MPABWIBHBIA HA OCHOBAHUH U3Y4YCHHBIX TCOPU;

MaTepuai U3JI0KEH B JJIOTUYECKON MOCIIE0BATEIbHOCTH, IUTEPATYPHBIM S3BIKOM;

OTBET CAMOCTOSITEbHBIN.

OtMeTKa «4» CTaBUTCS, €CIU

OTBET IOJIHBII U MTPaBUIIbHBIN Ha CHOBAaHUH U3YYEHHBIX TEOPU;

MaTepua U3JI0KEH B OMPEIEIICHHON JTOTHYECKOH MOCIe0BaTeILHOCTH, IPHU 3TOM JOMYIIEHBI IBe-TPU HECYIICCTBCHHBIC OIINOKH, UCIIPABIICHHBIC 10 TPEOOBAHUIO
YUUTEIS.

OtMeTKa «3» CTaBUTCS, €CIIH:

OTBET MOJIHBIN, HO IIPH 3TOM JIOITYIIIEHA CYIIECTBEHHAs OIINOKa;

WM OTBET HETIOJIHbIN, HECBSA3HBIN.

OtMeTKa «2» CTaBUTCS, €CIIH:

P OTBETE OOHAPYKEHO HEIIOHUMAHKE YYaITUMCSI COACpKaHKs YIeOHOTO MaTepuaa;

WM JIOTYILIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOPBIE YUaIUIICs HE MOKET UCIIPABUThH MPH HABOSIIMX BOMPOCAX YUUTEIS;

a100 MpU OTCYTCTBUH OTBETA.

OueHka IKCEePUMEHTAJbLHBIX YMeHH

OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOICHUS 32 YYAIIUMUCS B XOJI€ BBIIMOJHEHUS MTPAKTHUYECKON pabOTHI M MUCbMEHHOTO OTYeTa 3a padoTy.
OTMeTKa «5)» CTaBUTCS, ECIU:

paboTa BBITIOIHEHA TOJTHOCTHIO U 0€3 OLINOOK, CAeTaHbl PABUIbHbBIC HAOIIOICHUS U BBIBOIBI,

9KCIIEPUMEHT OCYIIECTBIICH 110 IJIaHy C YYeTOM TpeOOBaHMI TEXHUKU 0€30MacHOCTH U MPaBUII

paboTHI ¢ BEIECTBAMU U 000PYI0BAHUEM

MPOSIBJIIEHBI OPTaHU3AI[MOHHO - TPYAOBbIE YMEHUS, TOAJIEP>KUBAIOTCS UACTOTA U MOPSAIOK Ha

pabodeM MecTe, SKOHOMHO HCIOJB3YIOTCSI PEaKTHBBIL.

OtMmeTKa «4» CTaBUTCS, ECIU:

paboTa BBITIOJIHEHA PABUIBHO, CACIAHbI IPABUIbHBIE HAOTIOACHUS U BBIBOJIBI, HO IPU 3TOM SKCIIEPUMEHT MPOBEACH HE TIOJTHOCTHIO;
WJIU JIOTYIIIEHBl HECYIIECTBEHHBIE OITMOKN B paboTe ¢ BEIIECTBAMU U 00OPYI0BAHUEM.

OTtMmeTKa «3» CTaBUTCS, €CIIH:

paboTa BBITIOJIHEHA TIPABUIBLHO HE MEHEE, YeM HAIOJIOBUHY,

WJIU JIOTTYIIIEHA CYIIECTBEHHAS OMIMOKA B X0J1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUN PAOOTHI, B COOTIOICHUH TTPaBUJI TEXHUKUA 0€30MTaCHOCTH TIPH padboTe ¢
BEIeCTBaMH U 000pYIOBaHUEM, KOTOPAsi HCTIPABISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OtMeTKa «2» CTaBUTCS, €CIIU:

JOTyIIEeHbI 1Be (1 0oJiee) CyIIeCTBeHHBIE OMIMOKHU B X0/Ie SKCIIEPUMEHTa, B 00bSICHEHUH, B

oopmieHnn paboThl, B COOTIOACHUY MPABUII TEXHUKU 0€30I1aCHOCTH, KOTOPBIE YUalHiics He

MOJKET UCIPABUTH Jake 0 TPEOOBAHUIO YUUTEIS;

paboTa He BBITIOJIHEHA, Y YJAIErocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMECHHUS.

Ouenka yMeHHUIl peliaTh pacyeTHbIE 32/1a4
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OtmeTKa «5» CTaBUTCS, €CIIU B JIOTUUECKOM PAcCy’KICHUM U PELLIEHUH HET OIIMOOK, 337a4a pelieHa paloHaIbHbIM CIIOCOO0M;

OtmeTka «4» CTaBUTCS, €CIIM B JIOTUYECKOM DPACCYKIEHUU U PEIICHUH HET CYIIECTBEHHBIX OLIMOOK, HO 3aJaya pelleHa HEepalUOHAIbHBIM CIIOCOOOM, WIH
JIOIYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OINOOK.

OtmeTka «3» CTaBUTCS, €CITU B JIOTHYECKOM PACCyKICHUH HET CYIIECTBEHHBIX OUIMOOK, HO JIOMYIlleHa CYIIECTBEHHAsI OIIMOKAa B MaTEMaTHYECKUX pacyeTax.
OTMeTKa «2)» CTaBHUTCS, €CIH UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTMYECKOM PACCYXKJICHUH U B

peIlIeHUH; OTCYTCTBYET OTBET Ha 3a/aHHUE.

OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT

OtmeTKa «5» CTaBUTCS, €CIU: OTBET MOJIHBIM U IPaBUIIBHBIN, BO3MOKHA HECYIIECTBEHHAs! OIIHOKa.

OtmeTka «4» CTaBUTCS, €CIIU: OTBET HENOJHBINA WM JIOMYIIEHO He 0oJiee IBYX HECYILECTBEHHBIX

OIINOOK.

OtmeTka «3» cTaBUTCS, €CIU: paboTa BHIIIOJHEHA HE MEHEE YEM HalOJIOBHHY, JONYIEHA OJHA CYIIECTBEHHAs OIIMOKA U IPU 3TOM JBE-TPU HECYIIECTBEHHBIE.
OtmeTKa «2) CTaBUTCS, €CITU: padoTa BHIIIOJHEHA MEHBIIIE, YEM HAMOJIOBUHY MITU COJAEPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK, TMO0 paboTa He BBIIOIHEHA.
IIpu oneHke BbINOJTHEHUS] MMCbMEHHOH KOHTPOJIbHONH pPadoThl HEOOXO0AUMO YUUTHIBATH TPeOoBaHUs eIMHOro oporpapuyeckoro pe;xxkuma. Ormerka 3a
HTOTOBYI0 KOHTPOJIbHYIO Pa00Ty KOppeKTHPYeT NpeAliecTBYIONIUEe PH BHICTABJIEHUN OTMETKH 32 YeTBEePTh, MOJIYrojiue, roji.

Ouenka TecToBBIX padoT

TecTbl, cocToAIIME U3 TSTH BOIIPOCOB MOKHO HCIIONIB30BATh M1OCIIEC U3YUYECHUS KaXKOTO MaTepH-

ana (ypoka). Tect u3 10—15 BOIIpPOCOB UCTIONMB3YETCS TSl IEPUOTUIECKOTO KOHTPOJIsA. TecT u3

20—30 BonpocoB HEOOXOIUMO UCTIONB30BaTh JUIsl UTOTOBOTO KOHTPOJIS.

[Ipu orileHMBaHMY UCTIONB3YETCA CIIEYIOMIAs [IKaja:

Jlnist Tecta U3 AT BONIPOCOB

HET OMIMOOK — OIIEHKA «5»;

OJIHA OIINOKA — OIIEHKA «4»;

JIBE OIINOKU — OIIEHKA «3»;

TPU OIMIMOKHU — OLIEHKA «2».

Hnst recta u3 30 BOmpocoB:

25—730 mpaBUIIBHBIX OTBETOB — OILIEHKA «5»;

19—24 npaBUIIBHBIX OTBETOB — OIIEHKA «4»;

12—18 npaBUIIBHBIX OTBETOB — OIIEHKA «3»;

MeHblIe 12 MpaBUIIbHBIX OTBETOB — OLIEHKA 2.
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Conep:xanue yueOHOT0 npeamera
8 KJACC

Beeoenue (7 u.)

XuMusl Kak 4acTb €CTECTBO3HAHMS, HAyKa O BEIECTBAX, MX CBOMCTBAaX, CTPOCHUU M IpeBpauicHusX. [IpenMer xumuu. Metoasl NMO3HAHUS B XMMHH:
HaOJr0IeHNe, OMMCaHNe, SKCIIEPUMEHT, U3MEpPEeHUE, MoienpoBanue. [ToHATHE 0 XUMUUECKOM aHAJIM3€e U CUHTE3E.

[ToHsATHE 0 XUMHUYECKOM 3JIEMEHTE U (POPMax €ro CyIecTBOBaHUSA: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIOXKHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTINYNE XUMHUYECKUX PEAKIHUN OT (PU3UUECKUX SABICHUNA. XeMopuius u xeMopoOousi. Poiib XuMum B )KU3HHU YEIIOBEKA.
Jlabopamopnvie onvimboi.

1. CpaBHeHME CBOMCTB TBEPJBIX KPUCTAIUIMUECKUX BEILIECTB U PACTBOPOB.
2. CpaBHeHHME CKOPOCTHU UCMAPEHUs BOJIbl, OJJEKOJIOHA U 3THUJIOBOTO CIIUPTA € PUIBTPOBAJILHON Oymaru.
Kpatkue cBenenust u3 uCTopun BO3HUKHOBeHUsT xumud. [lepuon anxumum. [lonstue o ¢umocopckom kamue. Xumus B X V| Beke, pa3BUTHE XUMHH Ha
Pycu. Ponb oTeduecTBEHHBIX yUEHBIX B CTAHOBJICHUH XUMHYECKON Hayku — paboTsl M.B.JlomonocoBa, A.M.bytneposa, /[.1.Menneneesa.

XUMUYECKUH DJIEMEHT, aTOM, MOJIeKYyla. 3HAKM XHMHUYECKHX OJIEMEHTOB. SI3pIK Xxumuu. Xumudeckas (opmyia, HWHACKCH M KOXPQHUIMEHTHI.
[lepuonuueckas cucreMa Kak €CTECTBEHHOHAy4yHasl KJIACCH(PHUKAIMS XUMHMUYECKHX JIEMEHTOB. ['pymnmbl M mepHoabl MepuoandYecKor cucteMbl. OTHOCHTENbHAS
aTOMHas U MOJIEKyJIIpHas Macchl. ATOMHAas €IMHUIIAa Macchl. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B CII0’KHOM BEIIECTBE.

Pacuemnvie 3adauu.
1. HaxoxaeHrue OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEIIECTBA 110 €ro XUMUYECKOH (hopmyIie.
2. BpluncieHne MaccoBOM J0JIM XUMUYECKOT0 3JIEMEHTA B BEIIECTBE 10 ero (hopMmyIe.
Ilpakmuueckas paboma Nel. IlpaBuna TeXHUKH 0€30MAaCHOCTU IpH paboTe B XxuMuueckoM kabunere. Ilpuemsl oOpaieHus ¢ 1abopaTopHbIM 00OpPYJOBaHUEM U
HarpeBaTelbHBIMU IPUOOPaMHU.

Tema 1. Amomovt xumuueckux 3iemenmos (9 u.)

AToMmbl Kak ¢opMa CyHIECTBOBAHUS XMUMHUYECKHUX 3JeMeHTOB. CTpoeHue atoma. [loHsTHe o cocraBe aTomMa M aTOMHOro sifjpa. PackpbiTue B3auMOCBS3H
HOHATHI: IPOTOH, HEUTPOH, MAaCCOBOE YMCIO0. J[oKa3aTenbCTBA CI0XKHOTO CTPOSHMS aTOMa, onbITH Pezepdopa.

OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000sI04eK aToMOB 3yieMeHTOB Nel-20. M3oromsl. 3apsn aToMHOro sipa. PU3MYECKHIl CMBICT MOPSAKOBOIO
(aToMHOT0) HOMEpa, HOMepa IMepuoja U HoMepa rpynmbl (i 3meMeHTOB A-rpymm). TIoHsATHE 0 METaJUIMYECKUX M HEMETaJUIMYECKHX CBOWMCTBAX 3JIEMEHTOB,
IPUYMHBI H3MEHEHHUS 3THUX CBOICTB B EpUOJIaX U IPYIMIAaxX HA OCHOBE CTPOEHHUS UX aTOMOB.

Crpoenue monekyi. Bunael xumudeckoit cBsi3u. FoHbl, 00pa3oBaHHbIE aTOMaMU HEMETAIIJIOB U MeTalIoB. MlOHHAs XUMHUYECKasi CBSI3b.

B3zaumoneiicTBue aTOMOB HEMETANIOB MeXAy co00H, oOpa3oBaHHe KOBaJEHTHON CBA3H. DJIEKTPOOTPHUIATENBbHOCTh aToMoB. [IoHsATHE O KOBajeHTHOM
HOJSIPHOM cBsA3U. Cxembl 00pa30BaHMs KOBAJIEHTHOW, HOHHOM, METAJUTMYECKOH CBSI3€il.

Hemoncmpayuu.

Mogenu aToMOB XMMUYECKUX 3JIEMEHTOB. [lepuonnueckas cucrema xumMudeckux 31ueMeHToB J1.1.Menneneesa. [IopTpeTsl ydeHBIX — XUMHUKOB.
Jlabopamophvie onvimbi.

3. MoaenupoBaHue MPUHIINIIA ISHCTBHSI CKAHUPYIOIIEr0 MUKPOCKOIIA.
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4. W3roTtoBieHue MOJENIeH MOJIEKYJI OMHAPHBIX COCTUHEHUH.
Koumpoavuasa paboma Nel 1o TeMe « ATOMBI XUMAYECKUX DIIEMEHTOB)

Tema 2. IIpocmoie seuyecmea (6u.)
3HAKOMCTBO ¢ OOMMMH (PU3NISCKUMHU CBOMCTBAMH METAIJIOB M HEMETAIUIOB, MOHATHE 00 ayutoTponuu. BemecTBa B TBEpAOM, KUIAKOM U Ta3000pa3HOM

cocTostHuM. [lonoxkeHne MeTamuIoB 1 HEMETAJUIOB B IIEPUOJAUYECKOM cucTeMe. BaxkHelIne pocThie BEIECTBA — METAJUIBL: JKEJIE30, ATIFOMUHUHI, KAJIBLIMHA, MarHUi,
HaTpUH, Kaaui.

Baxxaelinme npocTtele BelecTBa-HEMETallIbl: KUCIOPOI, BOAOPOJ, a30T, cepa, hocdop, yriiepoa. AmIoTponus HEMETaLIOB.

KonunuectBo BemiecTBa, MoJb, MOJSpHas Macca U MOJSApHbIM 00beM. KpaTHble equHMIBI KOJIMYECTBA BEIlEeCTBA (MWILIMMOJb M KWIOMOJIb). Yucio
ABorazipo. B3anMocBs3b PU3NKO-XMMUYECKHX BEJIMUYMH: KOJUYECTBA BELIECTBA, MACChI U YMCJIA YACTHII.
Pacuemmnvie 3adauu:

1. Brruucnenue MOHHpHOﬁ MaCChl BCIICCTB II0O XMMHNYCCKUM Q)opMleaM.
2. PacueTsl ¢ HCIIOIb30BAaHUEM MOHSITHH «KOJUYECTBO BCHICCTBa», «MOJIApHAsA Maccay, «MOJISIpHI:IfI 00beM rasoB», <IIOCTOAHHAA ABOFaIIpO.

Jlemoncmpayuu.
[Moydenne o3ona. OOpasmpl Oenoro u kpacHoro docdopa. HekoTopele MeTaulbl U HEMETaUTBl KOJUYEeCTBOM | Moyib. Mojelb MOJSIPHOTO 00beMa
ra3000pa3HbIX BEIIECTB.
Jlabopamopuvie onvimbi.
5. OsHakomiieHHE C KOJIEKIIMEH METAJIIOB.
6. O3HakKOMJIEHHE C KOJUIEKIIHEN HEMETAJLIOB.

Tema 3. Coeounenusn xumuueckux snemenmos (11 u.).
[TonsiTve O cTereHu OKUCIEHUS W BAJCHTHOCTH. YMEHHE HAXOJUTh BAaJEHTHOCTH M CTEMEHU OKUCIIEHUS MO (popMmysie BElIeCTBa, COCTABIATH (POPMYJIIbI

OMHApPHBIX COCTUHEHHWH MO0 BAJICHTHOCTH U CTENeHH oKucieHHs. OCHOBHBIE KIIACCHI HEOPTaHMUECKUX coequHeHHi. HoMeHkmaTypa HeopraHMuecKux BEIIeCTB.
CocraB, Ha3BaHUs, KJIaCCU(PUKALINS U MPEJCTABUTEIN KJIACCOB: OKCHUIOB, OCHOBAHUM, KHCIIOT, COJIEH.
AMopdHBIE U KPUCTAJUIMUECKHE BEIIecTBA. MeXMOJIEKyIsIpHble B3aUMOACHCTBHs. THIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAasi, MOJICKYJISpHas, HOHHA,
MeTaJUTMIecKas), UX B3aUMOCBSI3b C BUJAMU XUMHUYECKOUN CBSI3M M X BIUSHUEM Ha (PU3NYECKHUE CBOWCTBA BEIICCTB.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. [IpeacTaBienrie o0 3aKkoHe MOCTOSIHCTBA COCTaBa BEIIECTB.
Uucteie BemecTBa U cMecu. [IpupoaHsie cMecu: BO3MyX, IPUPOIHBIN ra3, HedTh, TPUPOIHBIE BOILL. [IpUMephl )XUIKUX, TBEPABIX, TA3000pa3HBIX CMECEH.
[TonsiTHE «10MSI», pacyeT MacCOBOM U 0OBEMHOM JOTU KOMIIOHEHTA B CMECH.
Pacuemnuvie 3a0ayu.
1. PacueT MaccoBoii 1 00BEMHOM JOJIH KOMIIOHEHTOB CMECH BEIECTB.
2. BpIunciIeHHEe MacCOBOM JIOJM BEIIECTBA B PACTBOPE IO M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U MacCce PaCTBOPUTEIIS.
3. Brruncnenmne Macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTEINSI, HEOOXOIUMBIX IS IPUTOTOBIIEHUS ONPEAETIEHHON MacChl pacTBOPa C U3BECTHOIM MacCcOBOit
JOJIEN BEIIECTBA.

Hemoncmpayuu.
OO0pa3ibl OKCUIOB, KHUCJIOT, OCHOBAaHWUN W coyied. Mojenn KpHUCTATMYECKUX PEIIeTOK XJIOpuaa HaTpus, anMasza, okcuaa yriepoma(lV). B3pweiB cmecu

BOIopoja ¢ Bo3ayxoM. CriocoObl pasaenenus cMmeceil. JJucTuisanus Boabl.
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Jlabopamopubvle onvimoi.

7. O3HaKOMJIEHHE C KOJUIEKIIMEN OKCHJIOB.

8. O3HakoMIIEHHE CO CBOMCTBAMU aMMHAaKa.

9. KayecTBeHHas peakivs Ha YIIICKHCIIBIN Ta3.

10. Ompenenenne pH pacTBOPOB KUCIOTHI, MIETOYH, BOJIBL.

11. Onpenenenne pH TMMOHHOTO ¥ SI0JI0YHOTO COKOB Ha Cpe3e TUIOI0B.

12. O3HaKOMJICHHE C KOJUIEKI[UEH COJICH.

13. O3HaKOMIICHHE C KOJIJICKIIUEH BEIECTB C Pa3HBIM THIIOM KPUCTAIIMYECKOM penieTku. M3roToBieHne Mojieliell KpUCTAITMYSCKHUX PEIICTOK.

14. O3nakomieHue ¢ 00pa3OM TOPHOM MOPOIBI.

Ipakmuueckas paboma Ne2. IIpurotoBjieHHE pacTBOpa caxapa U pacyeT MacCOBOM JIOJIM €r0 B pacTBOPE
Koumponvuas paboma Ne2 110 teme «CoequHEHNS XUMUYECKUX DIIEMEHTOB)

Tema 4. H3menenus, npoucxooamue c eewjecmeanu (12 u.)
Oduznyeckue SBICHUS U XUMHUYECKHE peakuuu. Ou3ndeckue SBICHHUS B XUMHUH (IUCTWILISIUS, KPUCTAIIM3AIMS, BbIMIAPUBAHUE W BO3TOHKA BEILECTB,
HEHTPUPYTUPOBAHUE).
[Tpu3Haku U yclOBUS MPOTEKaHUsS XUMHUECKUX peakuuid. [loHsTHE 00 9K30- U IHAOTEPMUYECKUX peakiusx. Peakuus ropeHusl KaKk 4acTHBIM ciydaii
9K30TEPMHUUECKHX PEAKIMU, TPOTEKAOIUX C BbIIEJIEHUEM CBETA.
3aKOH COXPAaHEHMs MacChl BEIECTB. XMMHUUYECKUE YpaBHEHUS, KOO(PPHUINEHTH! B YpaBHEHUSIX XUMUUYECKUX PEaKIMi KaK OTHOIIEHUS KOJIMYECTB BELIECTB,
BCTYMAIOIIMX B PEAKIUI0 M 00pa3yloIMXcsi B pe3ynbTare XUMHUYEcKoW peakiuu. [lepBoHayasbHOE MOHATHE 00 AIIEKTPOXMMUYECKOM psiie HANpsKEHHI.
Boruncnenus 1o XMuMUYECKUM YPaBHEHHUSM MacChl MM KOJIMYECTBA BELLIECTBA OJJHOTO U3 YYaCTBYIOIINX MJIU MOJTYYarOIIMXCs COSJUHEHHH 110 U3BECTHOM Macce Win
KOJIMYECTBY BEILECTBA IPYTrOro COEAMHEHHUS.
Knaccudukanus xumudeckux peakiuil. Peakimu coequHeHus, pa3ioxkKeHus, 3aMelieHns, oOMeHa (Ha mpuMepe XMMUYEeCKUX CBOMCTB Boabl). IloHsATHE O
peakuuu HelTpanu3auu. DK30TepMUYECKUE, SHI0TEPMUUECKHE, OKHCIINTENbHO-BOCCTAHOBUTENbHbBIE, HEOOpAaTUMbIE, 0OpaTHMBIE.
Pacuemmnuvie 3adauu.
1. BpluucineHue no XMMHUYECKUM YPaBHEHHSM MacChl WM KOJIMYECTBA BEIIECTBA MO0 M3BECTHOIN Macce WM KOJUYECTBY BEIIECTBA OJTHOTO U3 BCTYHAIOUINX B
pPEAKIUIO BEUIECTB WU MPOJYKTOB PEAKILIHH.
2. Brvrumcienne Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIINHU, €CITM N3BECTHA Macca MCXOIHOTO BEIIECTBa, COJCPKAIIETO OMPEISIICHHYIO OO
[IpuMecen.
3. Beruncnenne macchl (KOIM4YecTBa BEMeCTBa, 00beMa) MPOIyKTa PEaKIiy, €CIH U3BECTHA Macca pacTBOpa M MacCOBast OIS PACTBOPEHHOTO BEIIIECTBA.
Hemoncmpayuu.
[Tpumeps! ¢u3nUeckux sIBICHUN: a) MiaBieHue napaduna, 06) BO3TOHKA MOJa; B) pacTBOPEHHE MEepMaHraHaTa Kaius; ') AUQQy3Us IYIIHUCTHIX BELIECTB C
ropsimeil 1amMIovky HakaiduBaHus. [Ipumepsl XUMHUYECKHX SBJIECHUI: a) ropeHue (ocdopa; 0) B3aMMOAECHCTBUE COJISTHOW KUCIOTHI C MPaMOPOM U MEJIOM; B)
nonyderue ruapokcuna meau(ll); r) pacTBopeHHe MOJYYEHHOTO THAPOKCHAA B KHUCIOTaxX; 1) B3aumojeicTBue okcuma menu(ll) ¢ cepHoit kucmotol mpu
HarpeBaHUU; €) pa3ioKeHUE IepMaHTaHaTa Kalus; ) B3aUMOICWCTBUE pa30aBICHHBIX KHUCIOT C METaUlaMH; 3) pasjioKEHHE MEepOKCHIa BOJOPOIA; M)
JJIEKTPOJIU3 BOJIBI.
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JlabopamopHvie onvimboi.
15. IlpokanuBaHue Meau B INIAMEHU CIIUPTOBKHU.
16. 3amenienne Meau B pactBope cynabdara menu (I1) sxenezom.
Ilpakmuueckas paboma Ne2. HaGnroneHus 3a ©3MEHEHUSIMH, TIPOUCXOIAIIUMU C TOPSIIEH CBEYOM, U UX ONHUCAHHE.
Ipaxmuyeckas paboma Ne3. AHalv3 MOYBBI U BOJIBI.
Ipaxmuueckas paboma Ne4. IIpuzHaKku XUMUYECKUX PEAKITUH
Koumponvnas paboma Ne3 no teme « XMMUYECKHE pEAKLIUN»
Tema 5. Pacmeopenue. Pacmeoput. Céoiicmea pacmeopos rnekmponumos (22u)

PactBOpeHune kak PU3NKO-XUMHUYECKUH TPOIIECC, 3aBUCUMOCTh PACTBOPUMOCTH BEILIECTB OT TEMIEPATYPHI.
[lonatue o ruaparax u Kpucramuioruaparax. HaceleHHbIe, HEHACBHIIICHHBIC M TEPECHIIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB YISl MPUPOJBI U CEIHCKOTO
xo03sicTBa. PacyeT MaccoBoii 10711 pacCTBOPEHHOIO BEIIECTBA B PacCTBOPE.
Onektponutrueckas aucconuaius. [loHaTHe 00 AMEKTPOIUTAX M HEIJICKTPOJIUTAX, MEXAHU3M JHUCCOIMALMUA BEHICCTB C Pa3IMYHBIM TUIIOM CBsA3U. OHBL
Karrnons! u annonsl. OcHoBbl TD/] B BUC YeTKHX MO0KeHUH. CTEIeHb 3JEKTPOJIMTHYSCKON TUCCOITUAIINH, CHUIBHBIC U C1a0bIe JICKTPOIUTHI.
HoHHbIE ypaBHEHHUsI peaKIui, YCIOBUSA IPOTEKaHUS ITUX PEaKIM 10 KOHIA B CBETE€ NOHHBIX ITPEACTABICHUM.
[ToHsiTHE O KKCIIOTaX, OCHOBAHMSX M COJIAX KaK KJIaccax dJEKTPOJIMTOB, HX KJIAaCCH(PUKAIMS 10 PA3IMYHBIM Mpu3HaKaM. OOIue CBONWCTBA KUCIOT, OCHOBAaHUN U
COJIeH B CBETE MOHHBIX MpEJCTaBIeHUHN. Peakiinm HOHHOTO 0OMeHa.
O06o0611eHne cBefeHnit 006 OKcraax, NX KiacCu(pUKalud U XUMUYECKIX CBOMCTBAX.
I'eneTnueckue paabl METAIJIOB U HEMETAJUIOB. [ 'eHETHYECKas CBSI3b MEXAY KIaCCaMH HEOPTaHUYECKUX BEIIECTB.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENh M BOCCTAHOBUTENh, OKHCIEHHE W BoccTaHoBieHHe. CocrtaBineHue ypaBHeHnii OBP wmeronom
3eKTpoHHOTrO Oananca. CBOMCTBA MPOCTHIX BEIIECTB, KMCIIOT U COJIEH B CBETE MPEACTABICHUI 00 OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.
Jlemoncmpayuu.
HcnpiTanue BEMECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOTHOCTh. 3aBUCUMOCTH JIEKTPOMPOBOTHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTpaluu. B3anmoseiicteue
IIUHKA C Cepoii, consiHoi kucnotoii, xmopuaom meau(ll). F'openne maruus.
Jlabopamopnuvie onvimbi.
17. BzaumoeiicTBre pacTBOPOB XJIOPH/Ia HATPHUS U HUTpaTa cepedpa.
18. Tlony4yeHure HEPaACTBOPUMOTO THIPOKCHIA U B3AUMOJCHCTBHE €r0 C KUCIOTaMH.
19. BzaumopeiicTBUE KHCIOT C OCHOBAHUSMH.
20. B3anMoeiicTBHE KACIOT ¢ OKCUIAMU METAILIOB.
21. BzauMopeiicTBHE KMCIIOT C METaJJIAMHU.
22. B3anMmoelicTBHE KUCIIOT C COMISIMHU.
23. BzauMojeiicTBUE IIEI0UEH ¢ KUCIIOTAMH.
24. B3anMoelicTBHE MIET0UYEH ¢ OKCHIAMHA HEMETAJIIOB.
25. BzauMopeiicTBUE IICI0UEH C COISIMH.
26. [TonyueHue u CBONCTBAa HEPACTBOPUMBIX OCHOBAHHHA.
27. BzauMoelicTBHE OCHOBHBIX OKCHJIOB C KHCIIOTAMH.
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28. BzauMoielicTBHE OCHOBHBIX OKCHIOB C BOHOM

29. BzauMoeiicTBiEe KUCIOTHBIX OKCHUIOB C IIEI0YaMH

30. BzauMoelicTBie KUCIIOTHBIX OKCHJIOB C BOJIOMN

31. BzanMoneicTBue coseil ¢ KUCIOTaMU

32. B3aumoielicTBre COICH ¢ IeI0uaMu

33. BzanMopeicTBue coseil ¢ CoJisiMu

34. BzaumopeiicTBre pacTBOPOB COJICH C METalIaMH
[Tpaktuueckas padora Ne3 «OHHBIE peaKITUN»
Ipaxmuueckas paboma Ned. Penienne 3KCIepUMEHTaIbHBIX 3a/1a4.
[TpakTrueckas padota Ne5 CBoiCTBa KUCIOT OCHOBAHUM, OKCHJIOB M COJIEH
[IpakTuueckast pabora Ne6 Pemenne sxcriepuMeHTaIbHBIX 33124
Konmponvnas paboma Ned 1o TeMe « IIEKTPOJIUTHYCCKAS JUCCOLMALIHS

Conep:xanue yueOHOT0 npeaMeTa
9 KJIACC

Beenenue. O0masi XapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB U XuMH4eckux peakuuii. [lepmoguyeckuii 3akon

u I[lepuoanyeckas: cucreMa xumuueckux dj1ementon JI. . Menaeneena (9 4)

XapakTeprucTHKa XUMHYECKOT0 3JIEMEHTA Ha OCHOBAaHUU €ro nosnoxkeHus B [lepuogudeckont cucreme JI. 1. Menneneesa.
AmborepHble okcuabl U TuapoKkcuabl. [lepnonnyecknit 3akon u Ilepuonuueckas cucrema Jl. . MenzeneeBa B cBeTe yueHHs O CTPOEHUH aTOMa.
XuMuyeckasi OpraHu3anust >KuBoil 1 HexUBoH npupoabl. Kimaccuduxaryss XuMU4eCKUX peakiuii Mo pa3InyHbIM OCHOBAHUSIM.
[TonsiTve 0 ckOopocTH XUMHUYECKOM peakunu. Katanusatopsl

Kontponbras Nel «BBenenue. O01mias XxapakKTepUCTHUKA XUMHUYECKUX DJIEMEHTOB U XUMUYECKUX peakiuid. [leprnonnyuecknii 3akoH u
[Tepuoanueckas cucrema xumMuueckux 3iueMeHToB 1. 1. Menneneesa»

JdemoHcTpaumu.

Paznuunsie ¢popmsbl Tabnuusl 1. . Menaeneesa.

Mojienn aTOMOB 3JIEMEHTOB 1—3-T0 TIepHOI0B.

Moenb CTpoeHus 3€MHOT'0 11apa (IonepeuHblit pa3pes).

3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEAaKIIK OT IPUPOBI PEAarMpyOLIUX BELIECTB.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMH PEarupyomux BEeIEeCTB.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT IJIOMIAAN CONPUKOCHOBEHUS PEarupyroIIUX BEIIECTB («KHUIISIIUNA CION»).
3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEAKIIMH OT TEMIIEPATYpPhl PEarupyIOLUX BELECTB.

['oMOreHHBIN ¥ TeTepOreHHbI KaTaau3bl.

DepMEHTaTUBHBIN KaTaju3.

©CoNoR~LNE
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10. NurubupoBanue.

JlaGopaTopHbie ONbITHI.

1. IToryuenue rugpokcua IMHKA U UCCIIEI0BAaHUE €TO CBOMCTB.

2. MoaenupoBanue noctpoenus [leproanueckoit cucrembl xumudeckux sneMenToB . M. Menaeneena.

3. 3ameneHue xene3oM Meau B pactBope cynbparta meau (I1).

4. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKMU OT MPUPOJIbl pEarupyrolUX BEIECTB HAa IPUMEPE B3aUMOJEHCTBUSI KUCIOT C METaJJIaMH.

5. 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEaKIUM OT KOHIEHTPAIIMH PearupyroIinX BEIIeCTB Ha MPUMEPE B3aUMOJICUCTBHS IIUHKA C COJITHOU

KHUCJIOTOM pa3IMYHON KOHUEHTpPAI1H.

6. 3aBUCUMOCTH CKOPOCTH XMUMHUUYECKOW PEaKIMK OT TUIOLIAAN CONPUKOCHOBEHHUS PEarupyroinx BEIIeCTB.

7. MoaenupoBaHUE «KHUIISALIETO CHOSI.

8. 3aBUCMMOCThH CKOPOCTH XMMUYECKON Peakluu OT TEMIIEPATYPhl PEarupyroux BEIEeCTB Ha TpuMepe B3aumoierncTus okcuaa meau (1)

C pacTBOPOM CEPHOM KHCIIOThI Pa3JIUYHON TeMIIepaTyphbl.

9. PaznoxxeHue nepokcuaa BoJopo/ia ¢ MoMolbio okcruaa Mapradua (IV) u karanassl.

10. OOHapyxeHHe KaTala3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11. MarubupoBanue B3auMOICHCTBUS KHCIIOT C METAJUTAMU YPOTPOTTHHOM.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHUsI
® HCIIOJB30BATh MPU XAPAKTEPUCTUKE TPEBPAIICHUM BEIIECTB MOHITHS: «XUMHUUECKAs PEaKIUs», «PEAKIIUN COSTUHEHUS, «PEAKITUI
Pa3I0KEHUSY, «PEAKIIUU OOMEHAY, «PEAKIIUU 3aMEIICHUS», «PEAKIIUN HEUTpaIu3aliuny, «IK30TEPMUUECKUE PEAKIIHI,
® (OHAOTEPMHUYECKUE PEAKIIUNY, «OOpAaTUMBbIE PEAKIIUNY, «HEOOpaTUMbIE PEAKIIMHNY, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIII,
«TOMOTEHHBIE PEAKIIUN», «T€TEPOTCHHBIC PEAKIIUNY, «KATATUTHUYECKUE PEAKITUNY», HEKATATUTHYECKUE PEAKITUN,
®  «TerIoBOM YPPEKT XUMUUECKOHN peaKklun», «CKOPOCTh XUMUUECKON PEAKITHI, «KaTaTHu3aTop»;
XapaKTepU30BaTh XUMUYECKUE ITEMEHTHI 1—3-TO IepHUOI0B IO
e ux nojoxeHuto B [lepronnueckoit cucreme XuMuyeckux 3yemMeHToB . . MeHneneeBa: XUuMHYECKU 3HAK, TOPSIAKOBBIA HOMEp, MTEPUO]I,
rpymnmna, NoArpyImmna, OTHOCUTENbHAsI aTOMHAsi Macca, CTPOSHHE aToMa (3apsi sipa, YUCIIO MPOTOHOB M HEUTPOHOB B siipe, 001iee YUCIIo
® DIIEKTPOHOB, pacIpe/ie]ICHUE dJEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (DOpMYIIa, Ha3BaHKUE U THI BBICIIIETO OKCHUA U
TUAPOKCHUIA, JIETY4Ero BOAOPOTHOTO COSAMHEHHUS (1711 HEMETAJIOB));
®  XapaKTEepPH30BaTh OOIINE XUMHUYECKHUE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCUJIOB;
® TIPUBOIUTH IPUMEPHI PEAKIIUNA, TTOATBEPKIAIONINX XUMHUECKHE CBOMCTBA aM()OTEPHBIX OKCHUIOB M THIPOKCHUIOB;
® J[aBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKITUI 10 YUCITY U COCTaBY UCXOTHBIX BEIIECTB U MPOJAYKTOB PEAKIINH; TETUIOBOMY d(PdeKTy;
HaIlpaBJICHUIO MPOTEKAHUS PEAKIIMK; U3MEHEHUIO CTENIEHEH OKUCIIEHUS AIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILIECTB;
YUYacTHIO KaTaau3aTopa;
e OOBSCHATH M MPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOPOB (MPUPOIa Pearupyronx BEeIIECTB, KOHIIEHTPAIIHS BEIIECTB, IaBIICHUE,
TeMIlepaTypa, Karajau3aTop, HOBEPXHOCTh COMPUKOCHOBEHHSI pEarupyroIX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaKIIHii;
e HaOIIOJaTh U ONUCHIBATH YPABHEHUS PEAKIIMI MEX 1y BEIIECTBAMH C TOMOLIBIO €CTECTBEHHOT'O (PYyCCKOTO UJIH POIHOTO) SI3bIKa U A3bIKa XUMUM;

¢ JIPOBOAUTH OIBITHI, IOATBCPKAAOIINC XUMHUYICCKUC CBOMCTBA aM(i)OTepHI:IX OKCHUIOB U THAPOKCHAOB; 3aBUCUMOCTb CKOPOCTHU XHUMHYECKOM
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®  pEaKIM{ OT Pa3IMYHBIX (PaKTOPOB (TPUPOJIA PEATHPYIOIINUX BEIIECTB, KOHIICHTPAIUS BEIIECTB, aBJICHUE, TEMIIepaTypa, Karaau3arop,
MIOBEPXHOCTh COMPUKOCHOBEHHUSI PEAarupyroliuX BEIECTB).
MeTtanpeameTHsble pe3yJabTaThl 00y4eHHs ONPEILISITh 1Ie)Ib YYEOHOU NeATEIbHOCTH C IIOMOIIBIO YUUTENS U CAMOCTOSATENIbHO, UICKATh CPEJCTBA €€
OCYILIECTBIICHUS, paboTas 1o IJIaHy, CBEpSATh CBOM JIEHCTBUS C LIENBI0 U IPU HEOOXOJUMOCTH UCIIPABIIATH OIIMOKU C IIOMOIIBIO YUUTENS U
CaMOCTOSITEIILHO;

COCTABIISITh AHHOTAIIUIO TEKCTA;
® C03/1aBaTh MOJIETH C BBIJICIICHUEM CYIICCTBCHHBIX XapaKTEPUCTUK O0OBEKTA U MPEACTABICHUEM HX B IPOCTPAHCTBEHHO-TPAPUIECKON
WJIM 3HAKOBO-CUMBOJIMYECKOU popme;
® OmIpeeNATh BUIbI KiIacCU(DUKAIUK (€CTECTBEHHYIO U HCKYCCTBEHHYIO);
® OCYHIICCTBJIATH MPSIMOE JIEAYKTUBHOE JIOKA3aTEIILCTRO.

Tema 1. Metaminl (17 1)
Bek MenuHbIi, OpOH30BBIH, JKene3HbIN. [Tonoxenue ameMenToB- MetayuioB B [lepuoanyeckoit cucteme JI. . MenneneeBa u 0COOEHHOCTH CTPOSHUS
ux aToMoB. Pu3nueckue cBoiicTBa MeTauioB. CruiaBel. XMMHUUECKHE CBOMCTBA MeTaIOB. MeTauibl B ipupoje. O01mue crnocoObl uX MoaydeHuUs.
[loHsiTHE O KOPPO3UU METAJIIOB
OO6mas xapaktepuctuka 351eMeHTOB [A rpynmnbl. CoenuHEeHHS MeN04YHbIX MeTaiuioB. [l]enouno3zemenbabie MeTauibl. CoequHeHus
HIEJI0YHO3EMENBHBIX AJIOMHUHHN U €ro coequHeHus. JKene30 1 ero coelMHeHus ..
KonTpoabnas paboraNe2«Metamibi»
Jdemoncrpauuu.

11. O6pa3ib! METOYHBIX U IIET0YHO3EMENbHBIX METAIIJIOB.

12. O6pa31ipl CrUIaBOB.

13. B3auMmosieiicTBHe HATPHSL, TUTHS M KAJIBITUS C BOJIOM.

14. BzaumoieiicTBUE HATPUS U MarHUS C KUCIOPOIOM.

15. BzaumoielicTBrE METAIIIIOB C HEMETAJJIAMH.

16. Tlonyduenue ruapokcuos xkenesa (1) u (111).
JlaGopaTopHbie ONbITHI.
12. BzaumoaeiicTBue pacTBOPOB KUCIIOT U COJIEH C METAIIJIaMHU.
13. O3HakoOMJIEHHE C pyAaMU KeTe3a.
14. OkpamuBaHue MIaAMEHU COJISIMU IIEIOYHBIX METAILIOB.
15. BzanmoaeiicTBue Kanblus ¢ BOJoM. [lonydyeHne ruipokcua Kaiblus U UCCIIEI0BAaHUE €r0 CBOMCTB.
16. ITony4yenue ruipokcua allOMUHUS U UCCIEIOBAaHUE €r0 CBOMCTB
17 B3anmoeiicTBIE Kene3a ¢ CONTHON KUCIOTOM.
18. ITonyuenue runpokcuaos xene3a (II) u (II1) u uzyyenue ux cBouCTB.
IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

® LCIOJb30BATH MPU XAPAKTEPUCTUKE METANIOB U UX COCTMHEHUN MOHATHUS: «METAJLIbI», «Psii aKTUBHOCTH METAJIIOBY,
«UIETOYHBIE METAILIBIY, «ILEJTOUYHO3EMENIbHbIE METAJUIbI», UCTIOIb30BATh X MPHU XaPaKTEPUCTUKE METAIIIOB;
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® J1aBaTh XapaKTEPUCTUKY XMMHUYECKHUX JIEMEHTOB-METAUIOB (1LIE€JI0YHBIX METAJUIOB, MarHus, Kajablys, aIIOMUHUS, JKEJIe3a) 110 UX
nosioxkeHuto B Ilepuonnyeckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa (XuMuueckuil 3HaK, MOPSAKOBBIA HOMEp, MEPUO, IpyIa, MOATrPYIIa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTpPOEHUE aToMa (3apsiz Spa, YUCII0 IPOTOHOB U HEUTPOHOB B sIJIpE, OOILEE YNCIIO AIIEKTPOHOB,
pacnpeziesieHue 3JIeKTPOHOB 0 IEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (pOopMyria, Ha3BaHUE U THI BBICIIETO OKCHUJA U TUAPOKCUAA);
® Ha3bIBaTh COCTMHEHUS METAJUIOB M COCTABIATH UX (POPMYJIBI 0 HA3BAHHIO;
® XapaKTepH30BaTh CTPOEHHE, 00IIMEe (PU3NIECKUE K XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;
® OOBACHATH 3aBUCHUMOCTH CBOMCTB (MJIM NIPEJCKA3bIBATh CBOMCTBA) XUMUYECKUX JIEMEHTOB-METAIUIOB (pagnyc, METANINYECKUe
CBOWCTBA 3JIEMEHTOB, OKHCIHTEIHHO-BOCCTAHOBUTEIIHHBIE CBOICTBA DIIEMEHTOB) U 00Pa3yeMbIX MU COEIMHEHHIA
(KUCIIOTHO-OCHOBHBIE CBOMCTBA
BBICILIMX OKCHJIOB M TUAPOKCUIOB, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT NoJ0KeHus B Ilepnoanueckoil cucreme
XUMUYECKHUX AJIEMEHTOB
. . Menneneena;
® OMUCHIBATh OOIINME XMMHYECKHE CBOMCTBA METAIIIOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO) SI3bIKA U SI3bIKA XUMUU;
® COCTaBJIATh MOJIEKYJIIPHBIE YPABHEHHUSI PEAKIMH, XapaKTePU3YIOIINX XUMUYECKHUE CBOMCTBA METAJJIIOB U UX COEAMHEHUH,
® TaKXXe 3JEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHHS; YPABHEHHS SJIEKTPOIUTHUECKOMN TUCCOLUALINY;
MOJIEKYJISIPHBIE, IIOJIHbIE U COKPAILEHHbIE HOHHBIE YPABHEHMSI pEAaKLU C yH4aCTUEM AJIEKTPOJIUTOB;
® YCTaHaBJIMBAaTh IPUYMHHO-CIICCTBEHHBIE CBA3H MEXAY CTPOCHHEM aTOMa, XUMUYECKOM CBS3bI0, TUIIOM KPUCTAJNINYECKOU PEIIETKH
METAJUIOB M UX COETUHEHUH, UX OOIUMH (PU3MUECKUMH U XUMHUYECKUMHU CBOMCTBAMU;
® ONUCHIBATh XUMUYECKUE CBOMCTBA IIEJIOYHBIX U IIET0YHO3EMENbHBIX METAIJIOB, a TAKXKE aJIFOMUHUS, JKeJie3a U UX COEIMHEHHH C TOMOIIbI0
€CTECTBEHHOTI'0 (PYCCKOTO MJIM POJHOTIO0) SI3bIKA U A3bIKa XUMUMY;
®  BBINOJHATH, HAOIOIATh U ONMUCHIBATH XUMUYECKUN IKCIIEPUMEHT 110 PAaCIO3HABaHUIO BaKHEHIIMX KAaTHOHOB METAJIJIOB, THAPOKCH]I- HOHOB;
® DHKCIEPUMEHTAIBHO UCCIIE0OBATH CBOMCTBA METAJUIOB U UX COEIMHEHUN, PElIaTh SKCIIEPUMEHTAIIBHBIE 33a/1a41 110 TeMe «MeTasuibly;
® ONUCHIBATh XMMHUYECKHI SIKCIEPUMEHT C IIOMOLIBIO €CTECTBEHHOT'O (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U SI3bIKa XUMMU;
® [POBOAMTH PACUETHI IO XMMUYECKUM (POpMYJIaM U YPaBHEHUSAM peakiuil, IPOTEKAIOIUX C YIaCTHEM METAJUIOB M UX COEIMHEHUH.
MeranpeamerHsblie pe3yabTaTbl 00y4eHH s
e paboTaTh MO COCTABICHHOMY IJIaHY, UCTOJIb3Yysl HAPsLy C OCHOBHBIMHU U JIOTIOJIHUTENIbHBIE CPE/ICTBA (CIIPABOYHYIO JTUTEPATYPy, CIOKHBIE PUOOPHI, CPEICTBA
HKT);
® C IIOMOILBIO YUUTENS OTOMPATh AJIs pelieHus] y4eOHbIX 3a/1a4 HE0OX0AUMBbIE CIIOBapH, SHIUKIIONEINH, CIIPABOYHUKH, FJIEKTPOHHbBIE JUCKHU;
® CONOCTaBIATH M OTOMpaATh MHQPOpPMAIMIO, MOITYYEHHYI0 U3 Pa3IMYHbIX MCTOYHUKOB (CIOBAapH, SHUUKIIONEIWHU, CIPABOUYHUKH, AJIEKTPOHHBIE JHMCKH, CETh
WnTepHer);
® [IPE/ACTaBIATH HHPOPMALIMIO B BUJIE TAOJIHUL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHeHueM cpencts UKT;
e 0(QOpPMIISATH CBOM MBICIM B YCTHOH M MUCHMEHHOW PEYH C YYETOM CBOUX YYEOHBIX M )KM3HEHHBIX PEUEBBIX CHTyallUd, B TOM YHCIE C MPUMEHEHHEM CPEICTB
HKT;
® COCTaBJIATH PELIEH3UIO HA TEKCT; OCYLIECTBIATh JOKA3aTeIbCTBO OT MPOTUBHOTO.
Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJUIOB M UX cOeIMHEHUI (2 1)
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1. Pemienue s3KCepUMEHTAIBHBIX 33124 Ha PACIIO3HABAHUE U TIOJYYCHHUE COSUHEHUN METaJIIOB.
2. OcyliecTBieHHE LIETIOYKH MPEBpalieHUu

IIpenmeTHble pe3yJbTaThl 00y4eHHs
e oOpalathcs ¢ 1adopaTopHbIM 000PYIOBAHNEM U HarpeBaTeIbHbBIMHU IPHOOpPaMH B COOTBETCTBUU C ITPABUIIAMH TEXHUKU 0€30IIaCHOCTH;
e HaOI0JaTh 3a CBOMCTBAMHU METAJIJIOB U MX COCAMHEHUM U SBICHUSAMH, IPOUCXOAALIMMHU C HUMU;
® ONUCHIBATb XMMHUYECKHUI IKCIEPUMEHT € IIOMOLIBIO €CTECTBEHHOTO (PYCCKOI'O MJIM POIHOTO) SI3bIKA U SI3bIKA XMMUU;
e JleNaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOIO 3KCIIEPUMEHTA.
MeTanpeaMeTHble pe3yJbTaThl 00y4YeHHUs
®  ONIpEeeNsiTh, UCXOAS U3 yueOHOM 3a1aun, He0OOXOAMMOCTh UCTIONb30BAHUS HAOIIOICHHS WIIH SKCIICPUMEHTA.

Tema 3. Hemeraisl (25 1)
OO6mmas xapakTepucTuka HemeranoB. OOIue XMMIUYECKe CBOCTBa HeMeTa/uioB. HeMeramsl B mpupoje u crnocoObl ux nonyyenus. Bogopon. Bopna. T'anoresr.
Coemunenus ranoreHoB. Kucnopon. Cepa, ee ¢pusnueckue u xumudeckue cBorictBa. CoenuHeHus cepbl. CepHas KHCI0Ta KakK 3JICKTPOJUT U e¢ coau. CepHas
KHUCIIOTa KaK OKucauTens. [lomyuyenue u mpuMeHeHne cepHoi KUCIOThl. A30T M ero CBOMCTB. AMMHak U ero cBoiictBa. Conu ammonus. Oxcuabl a30Ta. A30THas
KHCJIOTA KaK AJICKTPOJIMT, €€ MPUMEHECHHE. A30THAas KHCIIOTa KaK OKHCIHUTENb, ee monyueHue. Docdop. Coenunenus docdopa.llonstue o hochopHbIX ymnoo-
peHusix. Yriaepoa.OKcHIBI yTiaepoaa. YTONbHAs KHCIOTa U €€ colr. JKecTKOCTh BOJbI U criocoOb! ee yeTpaneHus. Kpemuuit. CoenuHEeHUS KPeMHHUS.
CunukatHasi IPOMBIIUICHHOCTb.
KonTponbnas padota Ne3 «Hemetanmbi»
Jdemoncrpauuu.
17. O6pa3is! raoreHoB — MPOCTHIX BELIECTB.
18. B3aumoieiicTBuE rajJoreHoB ¢ HaTpUEM, C aTIOMUHHUEM.
19. BeiTecHeHrEe XJI0pOM OpOMa HITH HOJA U3 PACTBOPOB UX COJIEH.
20. BzaumozelicTBrE cephbl ¢ MEeTaNIaMH, BOJIOPOIOM M KUCIOPOIIOM.
21. B3anmoeicTBrEe KOHIICHTPHPOBAHHOW a30THOM KHCJIOTHI C MEIBIO.
22. TlornoiieHue yriieM pacTBOPEHHBIX BEIIECTB WM T'a30B.
23. BoccTaHOoBIIEHHE ME/IH U3 €€ OKCHJIA YTIIEM.
24. OO0pa31sl IpUPOAHBIX COEANHEHHI XJ10pa, cephl, hocdopa, yriaepoaa, KpeMHUS.
25. O0pa3Iel BOKHEHIIINX TSI HAPOIHOTO X03sHCTBa Cylb()aToB, HUTPATOB, KapOOHATOB, (hochaToB.
26. OOpa3sIsl CTeKIa, KepaMUKH, IIEMEHTA.
JlaGopaTopHbie ONBITHI.
19. Tlony4yenue u pacro3HaBaHHE BOAOPOIA.
20. MccnenoBaHre MOBEPXHOCTHOTO HATSXKEHUS BOJIBI.
21. PacTBopeHMe NepMaHraHaTa Kajlaus UM MEIHOTO Kylopoca B BOJE.
22. I'mpparanus 06e3BoxxeHHOTO cynabdara meau (II).
23. 3roToBieHUe TUIICOBOTO OTIEYATKA.
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24. O3HaKOMJIEHHUE C KOJUIEKIIMEH OBITOBBIX (DHIIBTPOB.

25. O3HaKOMJIEHHE C COCTaBOM MUHEPAIbHOI BOJIBI.

26.KauectBeHHast peakiiys Ha rajlOreHU-UOHBI.

27. Ilony4yeHue U pacrno3HaBaHUE KUCIOPOa.

28. I'opeHue cepbl Ha BO3yXE U B KUCJIOPOJE.

29. CpoiicTBa pa30aBICHHOM CEPHOI KHUCIIOTHI.

30. 3yyeHue CBOMCTB aMMHaKa.

31. Pacrio3HaBaHue cojieii aMMOHUS.

32. CpoiicTBa pa30aBJI€HHON a30THON KHUCIIOTHI.

33. B3zaumoaeiicTBre KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

34. Topenue pochopa Ha BO3AyXE U B KHCIOPOJIC.

35. PacnioznaBanue ¢ocharos.

36. I'openue yriist B KUCTIOPOJE.

37. IlonyyeHune yrojibHON KUCIIOThI U U3yYEHUE €€ CBOICTB.

38. Ilepexon kapOOHATOB B T'MIPOKapOOHATHI.

39. Paznoxenue ruipokapOOHaTa HATPHSL.

40. [MomyuyeHnne KpeMHEBOM KUCIOTHI M U3YUYCHHE €€ CBOMCTB.

IIpenmeTrHble pe3yJbTaThl 00y4eHHS
® JCIOJb30BaTh MPU XaPAKTEPUCTUKE METAIIIOB U UX COCTUHEHUI MOHATHUS: «HEMETAIIBDY, «TaJIOT€HbI», «aJNIOTPOIHbIE BUAOU3MEHEHUS,
«OKECTKOCTb BOJbI», BPEMEHHAs ’KECTKOCTh BOJBI», «IIOCTOSIHHASI )KECTKOCTh BOJIBD», «O0IIast )KECTKOCTh BOJIBI»;
® J1aBaTh XapaKTEPUCTUKY XMMUYECKHX 3JIEMEHTOB-HEMETAIOB (BOIOPO/1a, FAJION€HOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, yrieposa,
KpeMHUs) 10 uX noJyioxkeHuto B [lepuoaudeckoii cucteme xumudeckux neMeHToB Jl. 1. MenaeneeBa (XuMuyeckuit 3HaK, HOPSAKOBBIM HOMED,
NepuoJi, rpymna, HoArpyIna, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOEHUE aToMa (3apsij Aapa, YUCIIO IPOTOHOB U HEUTPOHOB B sJIpe,
oO11ee YUCII0 3JIEKTPOHOB, PAaCIPEIEICHUE AIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, POpMyJsia, Ha3BaHUE U TUI BBICUIETO OKCHAA
U TUAPOKCHA, (hopMysia U XapakTep JIETY4ero BOJOPOIHOTO COSMHEHUS);
® Ha3bpIBaTh COEAMHEHUS HEMETAIIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHUIO;
® XapakTepHu30BaTh CTPOEHHUE, 00IKe HU3HUecKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;
e OOBSACHATH 3aBUCUMOCTH CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XMMHUECKUX 3JIEMEHTOB-HEMETAIIIIOB (painyc, HEMETaITTINYEeCKIe
CBOICTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MU COETUHEHH
(KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB U TUAPOKCHJIOB, JIETYYHX BOJIOPOIHBIX COETMHEHUH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT NoJiokeHus B [lepuoanueckoii cucreme xumuueckux snemenToB /1. . Menneneena;
® ONUCHIBATh OOIIME XMMUYECKHE CBOWCTBA HEMETAIIOB C TIOMOIIBbIO €CTECTBEHHOT'O (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;
® COCTaBJIATh MOJIEKYJSPHBIE YPABHEHUS PEAKIIMM, XapaKTEPU3YIOIIMX XUMHUECKUE CBOMCTBA HEMETAIIIOB U UX COEUHEHMI,
a TaK)Ke JIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIIEHUS; YPAaBHEHUS 3JIEKTPOJIUTHUECKON TUCCOLMALINY;
®  MOJIEKYJISIpHbIE, MOJHBIE U COKpPAIICHHbIE HOHHBIE YPAaBHEHUS PEAKIUI C yUaCTUEM DIIEKTPOIUTOB;
® YCTaHABJIMBAaTh IPUYMHHO-CIICCTBEHHBIE CBA3H MEXAY CTPOCHUEM aTOMa, XUMHUUECKOM CBS3bI0, TUIIOM KPUCTAJNINYECKONW PEILIETKH
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HEMETAIJIOB U X COSAMHCHUHN, NX OOIMMH (PU3UICCKIMH U XUMUYECKIMH CBOHCTBAMU;
® ONUCHIBATH XUMHUYECKUE CBOMCTBA BOJIOPOA, TAIOT€HOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, rpaduTta, anmasza, KpeMHHUS U UX
COEIMHEHMH C ITOMOIIBI0 ECTECTBEHHOT'O (PYCCKOT0 UJIU POJHOTIO0) SI3bIKA U A3bIKA XUMUM;
® OIUCHIBaTh CIIOCOOBI YCTPaHEHUS )KECTKOCTH BOJIbI U BBIIOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKHI SKCIIEPUMEHT;
®  BBINOJHATH, HA0JIOIaTh M OMUCHIBATh XUMHUUECKHI SKCIIEPUMEHT I10 PacliO3HABAHUIO HOHOB BOAOPOJa U aMMOHHUS, cysbdart-,
KapOoOHaT-, CUIUKaT-, hocdar-, XJI0puI-, OpOMHUI-, HOAHUI-HOHOB,;
® DOKCIEPUMEHTAIBHO UCCIIEI0BATh CBOMCTBA METAJIOB U UX COCIMHEHUM, PElIaTh SKCIIEPUMEHTAIbHBIC 3a/1auu 110 Teme «HemeTaiby;
® ONUCHIBATHh XUMHUYECKUN HKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOIO) SI3bIKA U SI3bIKA XUMUU;
® TIPOBOJMTH PACUETHI IO XUMUIECCKUM (DOpMysIaM U YpaBHEHUSM PEAKIUH, MPOTEKAOIINX C YIaCTHEM HEMETAIUIOB U MX COCTMHEHUH.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHUst
® OpraHM30BBIBATH yUYEeOHOE B3aUMOICHCTBUE B IPYyIIE (pacipeeNaTh PO, JOTOBapUBaThCA APYT C APYTOM H T. 11.);
e MpeABUICTH (MPOTrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;
® [IOHMMATh NMPUYUHBI CBOETO HEYCIIeXa U HaXOJAUTh CIIOCOOBI BBIXOA U3 ATOW CUTYAIUH;
® B JIMAJIOTEe C YUYUTEJIEM YUUTHCS BHIPA0AThIBATh KPUTEPHUU OLICHKU U OMPEIEIISITh CTENEHb YCIEIIHOCTH BBITIOJIHEHUSI CBOCH paOOTHI U
paboTHI BCEX, UCXOS U3 UMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OLICHKHU U TIOJIb30BATHCS MU B X0JI€ OIEHKH U CAMOOIICHKH;
OTCTauBaTh CBOIO TOUYKY 3PEHHUS, apTyMEHTUPYS €€; IOITBEePKIaTh apTyMEHTHI (paKTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO;
® CIylIaTh APYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;
® COCTaBJIATH pedepar 1o onpeneaeHHoi popme;
® OCYILIECTBIATh KOCBEHHOE Pa3/IEIUTENIbHOE 10Ka3aTEIbCTBO.
Tema 4. IIpakTunkym 2. CBoiicTBa coeIMHEHHI HEMETANI0B (3 1)
1. Pemienue skcniepuMeHTANBbHBIX 3a71a4 110 Teme «[loarpymra rajioreHoBy.
2. Pemienne skcnepuMeHTANIbHBIX 3a7a4 110 TeMe «Iloarpymmna kuciopoaay.
3. [lonyuyenue, coOupanue u pacro3HaBaHUE Ta30B.
IIpeaMeTHbIe pe3yabTaThl 00y4eHH S
e oOpamatscs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HArPEBATEILHBIMHA MPUOOPAMU B COOTBETCTBUHM C MPABUIIAMU TEXHUKH 0€3011aCHOCTH;
e Ha0IIOJATh 32 CBOWCTBAMH HEMETAIIOB U UX COCTUHEHUN U SBJICHUSIMU, TIPOUCXOIAIIMMHU C HUMU;
® ONUCHIBATh XUMUYECKHN HKCIIEPUMEHT C TMTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POTHOTO) SI3bIKA U SI3bIKA XUMUH;
e JeaTh BRIBOJIBI IO PE3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
MeranpeamerHsblie pe3yabTaTbl 00y4eHH s
® OMNpeAeNsiTh, UCXOs U3 YUeOHOM 3a/1a4ur, HeOOXOIUMOCTh UCIOJIL30BAHUS HAOIIOICHUS WM SKCIIEPHMEHTA.
Tema 5. O60011eHNe 3HAHUIT 10 XHMHH 32 KypC OCHOBHO¥ mkobl. [loaroroBka k rocyniapcrBenHoii ntoropoii arrecranuu (F'MA) (134)
ITepuonnueckuii 3akoH u [leprnonnueckas cucrtema /[[. . MenpeneeBa B CBET€ TEOPUU CTPOEHUS aTOMa
Buapl xuMuyecKkux CBA3€H U TUIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOEHHS U CBOKCTB BEILECTB.
Knaccudukanms XuMuaeckux peakiuii Mo pa3auaHbIM Mpu3HaKaM. CKOPOCTh XMMHUYECKUX PEaKITUH.
Hucconmanus 31eKTPOIUTOB B BOAHBIX pacTBopax. MoHHble ypaBHeHUS peakiuu. OKUCIUTETbHOBOCCTAHOBUTEIbHBIE PEAKIIUH.
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Knaccudukanus u cBoiicTBa HEOpraHMUECKUX BEIIECTB. TpeHUHT-TECTUPOBaHUE 10 BapranTaM [ A mponuisix neT u AeMOBepCHH
JIMYHOCTHBIE Pe3yJbTAThl 00yUYeHust
® OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBA3aHHbIE C PA3BUTHEM XUMHHU U O0ILECTBA; JOCTHKEHHS B 00JaCTH XUMUU U KyJIbTypHBIE TPAJAULIUU
(B yacTHOCTH, Hay4yHbI€ TPAJULIUH) CBOEH CTPaHBbI;
e  00UIEeMHUPOBBIE JOCTHKEHUS B 00JIaCTH XMMHUH; OCHOBHBIE TPUHITUIIBI M IIPABHUJIA OTHOIICHUS K IPUPOJIE; OCHOBHI 3JI0POBOTO
o0pa3a XKHU3HH U 37J0pPOBbECOEPETAIOIINX TEXHOIOTUH;
e [IpaBHJA IOBEJCHUS B YPE3BBIYANHBIX CUTYaLUsAX, CBSI3aHHBIX C BO3/ICHCTBUEM PA3JINYHBIX BEILECTB;
® OCHOBHBIE IpaBa M 00S3aHHOCTH I'PaXKJaHUHA (B TOM YMCJIE YUYaIllerocs), CBA3aHHbIE C JMYHOCTHBIM, IPO(ECCHOHANBHBIM U )KU3HEHHBIM
CaMOOIIPEICJIEHUEM; COLIMATIbHYIO 3HAUUMOCTh M COZlepKaHue Npodeccuii, CBSI3aHHbBIX ¢ XUMHEH;
UCNBIMbIEAMD
® YyBCTBO I'OPJOCTH 3a POCCUMCKYIO XUMHUYECKYIO HAyKy U YBa)KCHUE K NCTOPUU €€ Pa3BUTHUS;
® YBAKEHUE U NPUHATUE NOCTUKEHUN XUMUU B MUDE;
e 11000Bb K IPUPOJIE;
® YBAXKEHHUE K OKPYXKAIOIIUM (y4JalllUMCs, YYUTENISIM, POJUTENSAM U Ap.) — YMETh CIYLIATh U CIBILIAThH MapTHEPA, IPU3HABATH IIPABO
Ka)X/I0TO Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHHS C yYETOM MO3UINIA BCEX YUACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETHUECKUX
4yBCTB Ha OCHOBE 3HAaKOMCTBA C MMPOM BEILIECTB U UX IIPEBPALICHUI;
® CaMOyBaX€HHE U HMOLIMOHAJIbHO-TION0XKHUTEIbHOE OTHOLIEHHE K ce0e;
NPUHABAMb:
® IIEHHOCTH 3JIOPOBBS (CBOETO U APYTUX THOJEH);
e  HeoOXOAMMOCTb CaMOBBIPAXXEHUS, CaMOpeaTn3aliK, COLUAIBHOTO MPU3HAHUS;
0CO3HABAMD.
® TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM MOCTYIIKAM M JIEHCTBUSAM, OTBETCTBEHHOCTD 3a UX PE3YJIbTAThI;
® TOTOBHOCTH (WJIM HETOTOBHOCTH) OTKPBITO BBIPA’KaTh M OTCTAUBAaTh CBOIO MMO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIIKaM;
NPOSABAAMDb:
® HKOJIOTUYECKOE CO3HAHUE; 100pOKETaTeIbHOCTD, JOBEpUE U BHUMATENBHOCTD K JIFOJSIM, TOTOBHOCTb K COTPYAHHUYECTBY U ApYkOe,
OKa3aHUIO MTOMOIIM TeM, KTO B HEW HY>KJaeTcs;
e 00001IEHHBIH, YCTOMYMBBIA U M30MpaTENbHBIA IO3HABATEIbHBIA HHTEPEC, MHULIMATUBY U JTI0003HATEILHOCTh B U3YYEHUH MUPA BEIIECTB U
peaxuuii;
® [[eJIEYCTPEMIICHHOCTh M HACTOMUMBOCTH B JIOCTHXKEHUU I1eJIel, TOTOBHOCTb K MPEOJI0JIEHUIO TPYAHOCTEH; YO€KIEHHOCTh B BO3MOXHOCTHU
MO3HAHUS MPUPOJIbI, HEOOXOJUMOCTH Pa3yMHOT'0 MCTIONIb30BaHUS TOCTHKEHUI HAYKU U TEXHOJIOTUH U1 pa3BUTHUs OOLIECTBa;
® YCTaHABJIMBAaTh CBS3b MEX/Y LIEJBIO N3YUEHHSI XUMHUU U TEM, JIJI 4YETO OHA OCYLIECTBIIAETCS (MOTUBAMH);
®  BBINOJHATH KOPPUTUPYIOIIYIO CAMOOLICHKY, 3aKIIIOYAIOIIYIOCS B KOHTPOJIE 33 IPOIIECCOM M3YUEHUSI XUMHUH U BHECEHUU HEOOXOJMMBbIX
KOPPEKTHBOB, COOTBETCTBYIOLIHMX 3TANlaM U CIIOco0aM U3Y4YEHUs Kypca XUMHU;
® BBINOJHATh PETPOCIEKTUBHYIO CAMOOLICHKY, 3aKJIFOYAIONIYIOCS B OLICHKE IIPOLECCA U PE3yIbTaTa H3YyYCHHsI Kypca XMMUHY OCHOBHOM ILKOJIBI,
IIO/IBE/IEHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEN U PE3yJIbTATOB;
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® CTPOUTH KU3HEHHBIC U MTPO(HECCHOHATBHBIC MIJIAHBI C YI€TOM KOHKPETHBIX COITMAIbHO-UCTOPUUYECKUX, TOTUTUICCKIX U IKOHOMUYECKHIX
YCJIOBUH;
® 0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH U COOTBETCTBHE UX MPUHUMAEMBIM B KU3HU PELICHUSIM;
®  BECTU JUAJIOT HA OCHOBE PAaBHOIIPABHBIX OTHOIICHUI U B3aUMHOI'O YBAXKCHUS,
®  BBIJCIATH HPABCTBEHHBIN ACIIEKT MOBEICHUS M COOTHOCUTH IMOCTYIKH (CBOM M IPYTHX JIFOJCH) U COOBITHS C PUHSATHIMHA STHICCKIUMH
HOPMaMH; B IIpeiesiax CBOMX BO3MOKHOCTEH MPOTUBOJICHCTBOBATH JIEUCTBUSAM U BIUSHUAM, MPEACTABIISIONIUM YTPO3Y KU3HU, 3/I0POBbIO 1
0€30MMacCHOCTH JTUYHOCTH U OOIIECTBA.

XapakTepucTHKa BUI0B Y4eOHOM AeATeIbHOCTH yUalmmuxcs 9 kiacca

Tema XapaKTepuCTHKA BHIOB AeSITETbHOCTH YUALIHXCS
];(]ZF]‘)Z/L FI‘(‘q“IgEn(()*]";rII])[J]?i[ XapakTepuCTHKAa XMMUYECKHX 3JIEMEHTOB 1—3-T0 epHO/I0B 10 MX HOJIOKEHHUIO B IleproaudecKoil cucreme
XUMUUECKUX JTEMEHTOR W | XAMHUECKHX JIEMEHTOB J. . MenneneeBa; XMMUYECKHX CBOHCTB aM(bOTeRHLIx OKCHJIOB H I'H/IPOKCH/IOB.
XUMWYECKNX PEAKLIVIA CocTaBieHne MOJIEKYJIPHBIX, TOJIHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUH peakiuid. OnpenencHue TOHITU
NMEPUOJIUYECKUN 3AKOH U «amorepHbIe coenuHeHus». Habnronenue 1 onncanne peakui Mex 1y BEIIeCTBAMH C TOMOIIIBIO
MEPUOINYECKAS CUCTEMA €CTECTBEHHOTI'0 (PYCCKOT0 MIJIM POJHOTIO) SI3bIKA U sA3bIKa XUMuUU. [IpoBejeHne ONbITOB, MOATBEPKAAIOIINX

UMUYECKUX DJIEMEHTOB /1. 1.

XUMHUYCCKUEC CBOI\/'ICTBa aM(l)OTepHI)IX OKCHUI0B N FI/I}IpOKCI/I]IOB. XapaKTepI/ICTI/IKa pOJ'II/I XUMHUYCCKHUX 3JICMCHTOB
MEH/IEJIEEBA (9)

B )KMBOI M HEXHBOM mpupoje.CocTaBieHre aHHOTAlMK K TeKCTy.Onpenenenue neau yaeOHo! 1eSTeIbHOCTH C
ITOMOIIBIO YYUTENS U CAMOCTOSTEIBHO, IIOUCK CPEJCTB €€ OCYLIECTBIEHUS 10 TUIAHY, CBEPSIS CBOU JACHCTBUSA

C LIeJIbI0 U IIPU HEOOXOIMMOCTH UCIIPABIIAS OMIMOKHU C MMOMOIIBIO YUUTENS U CaMOCTOATENbHO. OnpeaeneHus
MOHITUN «XUMUYECKasi peaKLUs», «PEAKIUN COSTUHEHHS», «PEAKIIUU PA3JIOKEHU», «PEAKIIMM OOMEHa»,
«pEaKLUU 3aMEIIECHU», «PEAKIIUN HEUTPAIN3aLUN», «IK30TEPMUUECKHUE PEAKLIUNY, «OHAOTEPMHUUECKHE
peakuum», «o0paTUMBbIE peaKun», «HEOOpaTUMBbIE PEAKIIUNY, KOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN»,
«TOMOT'€HHBIE PEAKIINMY, «T€TEPOTEHHBIE PEAKIIUNY, KATATUTUUECKUE PEAKLIUN», «HEKATATUTUUYECKUE PEAKLIUNY,
«TerI0BOM 3P HeKT XUMHUECKOHN peakinny». XapaKTepUCTUKA XUMUUECKHUX PEeaKIMi M0 pa3Iu4HbIM IPU3HAKaM.
CocraBieHHEe MOJIEKYIISIPHBIX, TIOJHBIX U COKPAILIEHHBIX MOHHBIX YPaBHEHUHN PEaKIIUM.

OrnpeneneHne OKUCINUTENS U BOCCTAHOBUTEIS], OKMCIICHHUS] 1 BOCCTAHOBIICHHUS.

Habmionenue u onycanue peakiuii Mex/1y BEIeCTBaMH € IIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO)
A3bIKA U A3bIKA XUMHH.

[TpencraBienue nHGopmanuu no reme «Knaccupukanus XuMUUIECKUX PEAKIMi» B BUJE TaOIUIL, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4yHcie ¢ mpuMeHeHneM cpeacts U KT. MoaennpoBaHne «KHUIISIIETO CIIOS».

8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIIMK OT TEMIIEPATYPHI pEarupyroIINX BELIECTB Ha IPUMEPE
OnpeneneHue NOHATHS «CKOPOCTb XUMUYECKOU PEAKLIUI.

OOBsicHEeHHE C IPUBEICHIEM IPUMEPOB BIUSHUS HEKOTOPBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIIHHA.
HaOnronenue u onucanue peaknii MeKay BEIECTBAMHU C IOMOIIBIO €CTECTBEHHOTO (PyCCKOTO MIIH POJHOIO)
A3bIKa U sA3bIKa XUMHH.IIpoBeIeHNE ONBITOB, NOATBEPKAAIOIINX 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkIMU
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OT pa3InuHbIX (pakTopoB. ONpeaeieHre MOHATHS «KAaTalu3aTop.

HabGmronenue u onurcanue peakiiuii Mex a1y BEIECTBAMH C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIA POJIHOTO)
s3bIKa U si3blka XUMUU.I[poBeieHre onbITOB, MOATBEPKAAIOIINUX BIMSHUE KaTaaInu3aTOPOB HA CKOPOCTh
XMMHYECKON peaKiuu

TEMA 1.
METAJUIBI (17)

Beruucnenus no xumuueckum (GpopMyisiaM U ypaBHEHHUSM PEeaKLUi, IPOTEKAOIINX ¢ y4aCTHEM METAJIJIOB U

UX COCIIMHECHUM.

[Ton6op (c moMOIIBIO yUuTENs) CI0BApEN, SHIMKIONEANH, CIIPaBOYHUKOB, 3JIEKTPOHHBIX AUCKOB U JPYTUX
MCTOYHUKOB HH(OPMAITH, HEOOXOIUMBIX JUIS PEUICHUs y4eOHBIX 3a/1a4.

Conocrasnenue nHGOpMaLKH, TOJyYEHHON U3 pa3IMYHbIX HCTOYHHUKOB.

CocraBnenue peleH3uu Ha TeKeT. OnpeeneHue NOHATUS «METalIbI».

CocraBieHne XapaKTEpPUCTUKN XMMUYECKUX JIEMEHTOB-METAIUIOB 10 UX NOJ0XKeHUIo B [lepnoanueckon
cucreMme xummuueckux aemeHToB /1. . MenneneeBa. XapakrepucTuka CTpO€HUS U OOIIMX (PU3NYECKUX
CBOICTB IPOCTHIX BEIECTB-METAIIIOB.

OObsicHEHHE 3aBUCUMOCTH CBOMCTB (MJIM IPEICKAa3aHUE CBOMCTB) XMMHUUECKUX 3JIEMEHTOB-METAJIOB OT
nosioxenus B [lepuoandeckoii cucreme xuMmuueckux sinemenTos . M. Menneneesa.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKy CTPOCHUEM aTOMAa, XUMUYECKON CBSI3bI0, TUIIOM KpHC-
TAJJIMYECKON PEeLIeTKH METaJUIOB M UX COeIMHEHUH, UX 00muMH pusnueckumu cBoiictBamu. OnpezeneHue
MOHATHUSA «PAJl AKTUBHOCTH METAJIOBY». XAPAKTEPUCTUKA XMMHUYECKHUX CBOMCTB IIPOCTHIX BEIIECTB-METAIIOB.
OOBsicHEeHHE 3aBUCUMOCTH CBOMCTB (MJIM MpeJICKa3aHUe CBOMCTB) XUMHUECKUX JIEMEHTOB-METANIOB OT
nostoxkenus B [lepuoanueckoi cucreme xuMuueckux anemeHToB 1. . Menneneesa.

CocraBieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKLIMH, XapaKTePU3YIOIUX XUMUYECKHUE CBOMCTBA METAJNIOB U X
COECIMHEHUI: JJIEKTPOHHBIX YPABHEHUH IIPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHHUS; YPABHEHHUN
JIEKTPOJUTUYECKON JUCCOLMALINM; MOJIEKYJIIPHBIX, ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHECHUN PEAKLIUN C
YYaCTHEM DJIEKTPOJIUTOB.

YcraHOBIIEHUE TPUYUHHO-CIIEACTBEHHBIX CBS3E€H MEXY CTPOCHUEM aTOMa, XUMUYECKOHN CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEMIETKH METAJUIOB M UX COEIMHEHHM, UX XUMUYECKUMU CBOMCTBAMH.

Habmonenue u onvcanue XMMUYECKOT0 IKciepuMenTa. [Ipencrasnenue nupopmaiy B Buje Tabaull, CXeM,
OTIOPHOTO KOHCIIEKTa, B TOM 4ucie ¢ mpumeHenneM cpeacts U KT. Onpenenennst NOHATHN «KOPPO3HSI»,
«XHMHYECKAsk KOPPO3US», «IIIEKTPOXUMUYECKAs KOPPO3UI».

NnmrocTpanust TOHATHI «KOPPO3U», «XUMUYECKAst KOPPO3US», «IJIEKTPOXUMHUYECKAsT KOPPO3UI» PUMEpaMu
IPOIIECCOB, MPOUCXOIAIINX C PA3IMYHBIMU METAJUIAMHU. XapaKTePUCTUKA CIIOCOOO0B 3alIUThl METAJIOB OT
KOPPO3HUH. XapaKTEPUCTUKH IIETOYHBIX METAJUIOB 10 UX MOJO0KEHHIO B [lepnonnyeckon cucreMe XuMHYECKHX
anemenToB M. 1. Menaeneena.
XapakTepuCTUKa CTPOCHUS M OOLIMX (PU3NYECKUX U XUMUYECKUX CBOMCTB IIETOYHBIX METAIUIOB.
XapakTepucTuka GU3NIECKUX U XUMUYECKUX CBOMCTB OKCHJIOB U THJPOKCHIOB IIEIIOUYHBIX METAJIJIOB.
OOBsicHEHHE 3aBUCUMOCTH CBOMCTB (MJIM IPEJICKA3aHUE CBOMCTB) IIEJIOYHBIX METAJIJIOB OT IOJIOKEHHUS B
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[Tepuonuueckoit cucreme xumuueckux 3yemeHToB /1. 1. Menneneena.

CocraBiieHHe MOJICKYJISIPHBIX YPaBHEHUN PEaKIMil, XapaKTepU3YIOIIUX XUMUYECKUE CBOMCTBA MIEIOYHBIX
METaJUIOB U UX COCIMHECHHI: 2JICKTPOHHBIX YpaBHEHUHN MPOIIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS; YPAaBHCHUMA
ANEKTPOJUTUYECKON AUCCOLMALINH; MOJIEKYJISIPHBIX, TTOJIHBIX U COKPAIICHHBIX MOHHBIX YPABHEHHI peakiuit

C Y4aCTHUEM BJICKTPOJIMTOB.

VcranosneHnue IMPUYUHHO-CIICACTBCHHBIX CBA3EH MCXKAY CTPOCHHUEM aToOMa, XHUMHYCCKOH CBA3bIO, TUIIOM KPHUC-
TaJIAYEeCKON PEIICTKU MICJIIOYHBIX METAJIJIOB U UX COGHHHCHHﬁ, NX XMMHUYECKMMH CBOHCTBaMH. BrrauciieHus
110 XUMHYCCKHUM Q)opMleaM " YpAaBHCHUAM peaKHI/Iﬁ, IMPOTCKAOMINX € YHACTUCM HICJIOYHBIX MCTAJIJIOB U UX
COCIUHCHHUU.

OnpeneneHue NOHATHS «IIEIOYHO3EMENIBHBIE MeTa/UIb». COCTaBIEHNE XapaKTEPUCTUKH IEIT0YHO3EMEIbHBIX
METaJUIOB 110 UX IOJO0KEHUIO B [leprnonnueckoi cucreMe xumudeckux 351eMeHToB J1. 1. Menneneesa.
XapaKkTepuCTUKA CTPOECHUS M OOIIMX (PU3MUECKUX U XUMHUYECKUX CBOMCTB I11€I0YHO3EMENIbHBIX METAJLIOB.
XapakTepucTuka GU3NIECKUX U XUMUIECKAX CBOMCTB OKCHJIOB M THIPOKCHIOB IIEIOYHO3EMETbHBIX METAIJIOB.
OOBsicHEeHHE 3aBUCUMOCTH CBOMCTB (MJIH MpeJICKa3aHUe CBOICTB) IEI0YHO3EMEIbHBIX METAJIOB OT MOJI0XKEHUS B
Ilepnonnueckoi cucreMe xuMuyeckux aemMeHToB /. 1. Menneneesa.

CocraBieHnEe MOJIEKYJIIPHBIX YPaBHEHUHN pPEaKLUi, XapaKTEPU3YIOINX XUMUYECKHE CBONCTBA
IIeJI0YHO3EMENbHBIX METAJUIOB U UX COETUHEHUI: 3JIEKTPOHHBIX YpaBHEHU MPOLIECCOB OKUCIIEHUS -
BOCCTAHOBJICHMSI; YPABHEHHH IEKTPOIUTUYECKON JUCCOLNALINH; MOJIEKYJISIPHBIX, TIOJHBIX U COKPAILIEHHBIX
VWOHHBIX YPAaBHEHMH PEaKIUi C y4aCTHEM DIIEKTPOIUTOB.

YcTaHOBIIEHNE IPUYMHHO-CIIECTBEHHBIX CBS3€M MEX]y CTPOEHUEM aTOMa, XUMUYECKOU CBSI3bI0, TUIIOM KpHC-
TaJUINYECKON PEIIeTKH HIEIOYHO3EMENbHBIX METAJUIOB U UX COETUHEHHH, NX XUMUYECKUMH CBOWCTBAMHU.
HaGnronenue u onucaHre XMMUYECKOT0 3KCIIepUMEHTa. BbIuuciieHus no XuMuueckum Gopmyiam u
YPaBHEHUSM PEAKIMil, MPOTEKAIOIINX C YYaCTUEM I1IEJIOYHO3EMEIbHBIX METAIJIOB U UX COSAMHEHUH.
CocraBieHne XapaKTEpUCTUKH AJIFOMUHUSA IO €ro MOJIOKEHUIO B [lepnonnyeckoil cuctemMe XUMHYECKUX
anemenToB 1. . Menneneena.

XapakTepuCcTUKa CTPOEHUS, (PU3MUECKUX U XUMUYECKHX CBOWCTB aTlOMUHHMSL.

XapakTepucTuka GU3NUYeCKUX 1 XUMHUYECKHX CBOMCTB OKCH/IA U TUAPOKCUIA ATFOMUHUS.

OO0BsicHEeHHEe 3aBUCMMOCTH CBOMCTB (MJIH MpeJICKa3aHUE CBOIMCTB) alFOMUHUS OT moJioxkeHus B [lepuonnyeckoit
cucteMe xuMudeckux snemenToB . 1. Menaeneena.

TEMA 2. TPAKTHKYM 1.
«CBOVICTBA METAJLJIOB M IX
COEJJMHEHU» (2)

PaGora ¢ maGopaTopHbIM 000pYIOBaHUEM U HarpeBaTEIbHBIMU MPUOOPAMU B COOTBETCTBUHU C TIPABHIIAMU
TEXHUKU 0€30ITaCHOCTH.

HaGmronenre cBOMCTB METaNIOB ¥ X COCTUHEHHM U SIBIICHUH, IPOUCXOISAIINX C HUMH.

Onucanne XUMUYECKOTO SKCTIEPUMEHTA C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITH POJAHOTO) SI3bIKA M SI3BbIKA
XUMHU.

DopmMyJIHMPOBAHUE BHIBOJIOB 110 PE3YJIbTaTaM MPOBEAECHHOTO YKCIEPUMEHTA.
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OlTpG,I[eJ'IeHI/IC (I/ICXO,Z[H n3 yqeGHoﬁ 3az[aq1/1) H606XOI[I/IMOCTI/I HCII0JIb30BaHUA Ha6J'IIO,Z[eHI/I$I WJIN SKCIICPUMCHTA

OrnpeneneHnst NOHIATHI «HEMETAUIbD», «TAJOI€HbD, «aJUIOTPOIHBIE BUIOU3MEHEHUSD.

XapakTepucTUKa XUMHUYECKHUX JJIEMEHTOB-HEMETAINIOB: CTPOCHHE, (PU3HUECKHUE CBOMCTBA HEMETAILIIOB.
CocraBiieHre Ha3BaHUN COETUHEHUI HEMETaIOB 1o (opMylie U UX (HOpMyII IO Ha3BAHUIO.

OOBbsicHEeHHE 3aBUCUMOCTH CBOMCTB (WJIM MPEJCKAa3bIBAHUE CBOMCTB) XUMHUECKUX 3JIEMEHTOB-HEMETAIIOB OT

nosnoxkeHus B [lepuoandeckoit cucreme xuMmuueckux snementoB /. . Menaeneena.

VYcraHoBieHre TPUYMHHO-CIIEACTBEHHBIX CBSI3€ MEXKy CTPOCHHEM aTOMa, XUMUYECKOU CBSI3bI0, TUTIOM KpHUC-

TaJNIMYECKOM PEIIeTKH HEMETAIIJIOB U UX COSAMHEHUMN, NX (PU3MUECKUMU CBOMCTBAMH.

B nuanore ¢ yuurenem BoIpabOTKa KPUTEPUEB OLICHKU U ONPEJIEICHUE CTETICHH YCIIEITHOCTH BBIMOTHEHUS
cBOEi paboThI U pabOTHI BCEX, UCXO/SI U3 UMEIOIIUXCSI KPUTEPUEB, COBEPILIEHCTBOBAHNE KPUTEPHEB OLIEHKH U

WX HCITOJIb30BAHKE B XOJIC OIICHKU ¥ CAMOOIICHKHU. XapaKTEePUCTHKA BOJOPO/IA: CTPOCHHE, (PU3HUSCKUC U

XUMHYECKHE CBOMCTBA, MoydeHue U mpuMeHenue. CoctapieHne Ha3BaHUI COeAMHEHUN BOAOPO/a 1o ¢popMylie U UX
dbopMyI1 O Ha3BaAHUIO.

OObsicHeHHEe 3aBUCUMOCTH CBOMCTB (HJIM IIPECKa3bIBAHUE CBOMCTB) BOJIOPOA OT MOJIOKEHUS B

[Tepuoaunueckoii cucreme xumuueckux snemeHToB J1. . Menneneesa. CocraBieHre MOJIEKYIISIPHBIX

YpaBHEHUH peakluid, XapaKTEPU3YIOUIMX XUMUUYECKHE CBOMCTBA BOJIOPO/IA, JJIEKTPOHHBIX YPaBHEHUN

MIPOIIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS; MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAIIICHHBIX HOHHBIX YPAaBHEHHI

pEeaKlMil C y4acTHEM 3JIEKTPOIUTOB. Y CTAHOBJIEHUE IPUUMHHO-CIIEICTBEHHBIX CBS3€M MEX1y CTPOEHUEM aToMa,

XUMHUYECKON CBS3bI0, TUTIOM KPUCTAJUTMYECKOM PEIIETKA BOJOPOa, €r0 GPU3HUYECKUMHU U XUMHYECKUMU
CBOMCTBaMH.

HabGmronenue n onmcanue XMMHUYECKOTO IKCIIEPUMEHTA IO PACIIO3HABAHUIO BOJIOPO/IA.

BrimonHeHne pacueToB Mo XMMHUECKUM (POpPMYyJIaM U ypaBHEHUSIM PEaKIIHii, MPOTEKAIIINX C YUACTUEM
BOJIOPO/Ia U €T0 COeUHEHNN. XapaKTepUCTHKA BOJIOPOa: CTpoeHue, (U3NIecKrue U XMMHUYECKUE CBOMCTBA,
nonyueHue u npumeHeHne. CocTaBieHne Ha3BaHUI COeIMHEHUH BOIOpoAa 1Mo GpopMylie U uX GopMyI Mo
Ha3BaHUIO.

OObsicCHeHHEe 3aBUCUMOCTH CBOMCTB (MJTU TPEICKa3bIBAHNE CBOMCTB) BOJIOPOA OT MOJIOKEHUS B
Ilepnonnueckoi cucreMe xuMnuueckux anemeHToB /. 1. MenneneeBa. CocTaBieHre MOJEKYISPHBIX YPAaBHEHUI
peakiuii, XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA BOAOPO/A, IIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHWCJICHUSI-BOCCTAHOBJICHUS; MOJICKYJIIPHBIX, TTOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUN PEaKIUi ¢

Y4aCTHEM 3JIEKTPOJIMTOB. Y CTAaHOBJIEHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€l MEXIY CTPOCHHEM aTOMa,
XUMHUYECKOHN CBSA3BIO, TUIIOM KPUCTAJUTMYECKON PEIIETKH BOJOPOAA, €r0 PU3MUECKUMHU U XUMHUECKUMHU
CBOWCTBaMH.

Hab6nronenue u onrcanre XUMUYECKOTO SKCIIEPUMEHTA TI0 PACIIO3HABAHHUIO BOJOPO/IA.

BrinonHeHue pacyeToB o XUMUYECKUM (pOpMyJIaM U YpaBHEHUSM PEAKIUi, MPOTEKAIOIINUX C Y9aCTHEM
BOJIOPOJIa U €r0 coeIMHeHUN. Brruncienus no xumuueckum (GopMmysaMm U ypaBHEHUSIM PEaKIlHii,
MPOTEKAIOIIUX C YYACTUEM HEMETAJUIOB U UX COCIMHEHHI.

[Tpencrasnenue nndopmanuu no reme «Hemeramnsl» B Buje Ta0IHIl, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM UHCIIe

TEMA 3. HEMETAJLJIbI (26 )
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¢ npuMmeHenuem cpencts U KT.

TEMA 4. IPAKTUKYM 2. _
«CBOWCTBA COETUHEHUI

3KCHepI/IMeHTaHBHO€ HCCJICIOBAHNE CBOMCTB HEMETAILIOB U UX COCHHHGHHﬁ, PCIICHUC SKCIICPUMCHTAJIbHBIX
3aaa4 110 TEME «Hoz[rpynna raJJIOor€HOB».

HEMETAJLJIOB» (3 ) Pabora ¢ maboparopHbiM 000pyI0OBaHHEM U HarpeBaTeIbHBIMHU MPHOOPAMH B COOTBETCTBUU C MTPABUIIAMHU
TeXHUKHU Oe3onacHocT. Habmoienue 3a cBoicTBaMM rajloreHOB, X COSAMHEHUH U SBJICHUSAMU,
IPOUCXOJAIMIMMHU ¢ HUMH. ONMcaHue XUMUYECKOTO SKCIIEPUMEHTA € IOMOIIbI0 €CTECTBEHHOI'O (PyCCKOr0 MU
POZHOTrO0) A3bIKA U SI3bIKA XUMUHU.
®opMyIupOBaHUE BBIBOJOB 110 PE3Yy/IbTaTaM IIPOBEJEHHOIO SKCIIEPUMEHTA.
Opranuzanus y4eOHOro B3aUMOJICHCTBHS B IpyIe. DKCIEPUMEHTAIbHOE UCCIIEI0BaHNE CBOWCTB HEMETAIIIIOB
n Ux COGI[I/IHCHI/If/'I, PEHICHUC DKCIICPUMECHTAJIbHBIX 3a4a4 I10 TEMC <<H0z[rpynna KHCJIOpOda.
Pabota ¢ 1abopatopHbIM 000PYJOBaHUEM U HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHUH C IIPAaBUIIAMHU
TEXHUKN 0E30MaCHOCTH.
HaOGnronenue 3a cBoiicTBaMu KUCIIOPOJIa, CEPbl, UX COEIMHEHUN U SBICHUSIMU, TPOUCXOSIIUMH C HUMHU.
Onucanne XuMHUYECKOI0 HKCIIEPUMEHTA C IIOMOILBIO €CTECTBEHHOTO (PYCCKOI0 WJIM POJHOIO) SI3bIKA U SI3bIKA
XUMHUH.
®opMyIUpOBaHUE BBIBOJOB 110 pe3y/IbTaTaM IPOBEJEHHOTO SKCIIEPUMEHTA.
Opranuzanus y4eOHOro B3aUMOJIEHCTBHS B TpyIIIe

TEMA 5 [TpencraBnenue nnpopmanuu no reme «lleprnoauueckuii 3akon u Ilepuognueckas cucrema /. V1. Menaeneesa

OBOBIIEHWE 3HAHWI TTO_
XVUMWH 3A KYPC OCHOBHOI1
MIKOJIBL. MOITOTOBKA
K TOCYIAPCTBEHHON
NTOTOBOM
ATTECTALIAM (THA) (11)

B CBETE TEOPUU CTPOCHUS aTOMay B BHJIE TAOJHULL, CXEM, OTIOPHOTO0 KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHUEM

cpencts U KT. IlpencraBnenne nunpopmanuu 1o teme «Buapl XUMUYECKUX CBS3€H U THUIBI KPUCTALTHYECKUX
peleTok. B3auMocBs3b CTpOSHMSI U CBOMCTB BEILLIECTB)» B BUJIE TAOJIUI], CXEM, OIIOPHOI'O KOHCIIEKTa, B TOM

ymcie ¢ npuMmeHenueM cpeacts M KT [Ipencrasnenue nnpopmanuu no reme «Knaccuduxanus XuMuyeckux peakuuit
10 Pa3JIMYHBIM IIPU3HAKAM.

CKopoCTh XMMHUYECKUX PEaKLMii» B BUE TAOIUI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM

cpeacts U KT. [Ipencrasnenne unpopmanuu no reme «Knaccudukanus u cBoiicTBa HEOPraHMUECKUX

BEILIECTB)

BaInonHeHnue TeCTOBBIX 33JaHUM 110 TEME
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TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Ne Pazgen Kox — Bo yacoB
1. Beenenue. [lepBoHauaabHble XUMHYECKUE TTOHITHS 7
2. ATOMBI XUMHUYECKHX 3JIEMEHTOB 9
3. [IpocTeie BemecTBa 6
4, CoequHeHnsT XUMUYECKHUX DJIEMEHTOB 11
5. W3menenus, mpoucxoAsime ¢ BelecTBaMu 13
6. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB AJICKTPOJIUTOB 20
Bcero gacos 66
TEMATHYECKOE INIAHUPOBAHHUE
9 KJIACC
Ne Pazgen Kox — Bo gacoB
1. Beenenue. O0mas xapaktepuctuka X9 u xumuueckux peakuuid. [13 u [1C X3 JI.H. 9
Menneneena
2. MeTamisl 17
3. [Tpaktukym 1 «CBolicTBa METAJIJIOB M X COSIUHEHUN» 2
4, Hewmeramnsl 26
S. ITpakTukym 2 «CBOWMCTBAa COEIMHEHNN HEMETAIIIOB) 3
6. O06001enre 3HaHMH MO0 XUMHUH 32 KypC OCHOBHOM ITKOJIBL. [IoATOTOBKA K TOCYIapCTBEHHON 10

nroroBoi arrecraruu (I'MA)

Bcero yacos

67
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

8 KJIACC
Ne Tema ypoka JaTa npoBenenust HUcno3oBanue
n/n o0opyroBanus
Ilo nrany ITo dpaxry nentpa «Touka
pocTay

1. BBEJEHMUE. IlepBonavyajibHble XHMHYECKHE MOHATHS (7 4acoB) 5.09

[Ipenmer xumuu. Bemiectsa

JlLo.Nel

CpaBHEHHE CBOMCTB TBEP/IBIX KPUCTAIUTMUECKUX BEIIECTB U PACTBOPOB.
2. [IpeBpamenue BeniecTs. Poib XUMHUH B )KU3HH YETIOBEKA. 7.09

JL.o.Ne2 CpaBHEHHME CKOPOCTHM WCIApPEHHUs BOJbI, OJEKOJOHA M STWIOBOTO CHOHUpPTA C

¢uIbTpOBAIILHOM OyMmaru.

3. [Tpaktudeckas padora: Nel. [IpaBuna TeXHUKH OS30MMACHOCTH MPH pabOTE B XUMHUYECKOM 12.09

kabunete. [Ipuembl

oOparieHus ¢ 1abopaTopHBIM 000PYAOBAaHUEM U HArpeBaTEIbHBIMU TPUOOPaMHU.
4, [Tepuoanueckas cuctema xumudeckux 3nmeMenToB J[I.1. MenneneeBa. 3Haku XUMHUECKHX 14.09

JJIEMEHTOB
5 Xummnuaeckue Gopmyiibl. OTHOCUTETBHAS aTOMHAs M MOJIEKYJISIpHAs Macca 19.09
6. Pacuetsl mo xumuueckum Gopmyiiam. 21.09
7 3akperieHue 3HaHu 1Mo TeMe «Beaenue. [lepBoHayanbHbIe XUMUYECKUE TOHSITHS. 26. 09
1(8) Tema Ne2 AToMBI XMMHYECKHX 3J1eMEHTOB. XUMHUYecKas cBs3b (9 4acoB) 28.09

OcHOBHBIE CBeJIeHUS O CTpOeHUH aToMOB. COCTaB aTOMOB.

JI.o.Ne3 MonenupoBaHue MpUHILIMIA ACHCTBUSI CKAHUPYIOLIETO MUKPOCKOTa
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2(9) [Teprognueckas cuctema xuMudeckux sneMeHToB .M. Menneneesa CtpocHue 03.10
AIIEKTPOHHBIX 000JI0UEK aTOMOB.
3(10) Honbl. MoHHAs XUMUYECKas CBSI3b. 05.10
4(11) KoBanenTHast cBs3b. 10.10
J1.0.No4 VI3roToBIICHHE MOJIEICH MOJIEKYl OMHAPHBIX COSUHEHUI
5(12) KoBanenTHast cBs3b. 12.10
6(13) Mertannudeckasi XkMUYeCKasi CBSI3b. 17.10
7-8 O06o0611eHre u crucTeMaTu3alus 3HaHui o Temam 1 u 2. 19.10
(14-15) 24.10
9(16) Kontponbnas padota Noel « ATOMBI XUMHUYECKUX I€MEHTOB. XUMHUUYECKasl CBA3b 26.10
1(17) Tema Ne3 «IIpocTbie BemecTBa» (6 yacoB) JlaTuuk BBICOKOI
[IpocTsle BemecTBa - METasUIbL. 07.11 TEMIIEpaTyp Bbl,
JI.0.Ne5 O3HaKOMIIEHHUE C KOJIEKIIUEH METAILIOB. JlaTuuk TeMueparyp bl
MJIATUHOBBIN —
U3MepeHue
TEMIIEPATYP Bl
nepexo10B
IOTPOITHBIX
Mo (UKAIHIA cephl;
U3MepeHue
TEMIEPATYP bl
TUTABJICHHS BEIICCTB.
2(18) [IpocTsie BeliecTBa - HEMETAJUIBI. 09.11 JlaTuuk BBICOKOM

JI.o.Ne6 O3HaKOMIIEHHE C KOJUIEKITMEH HEMETAJIOB.

TeMIepaTyp bl,
JlaTuuk Temreparyp bl
MIIATHHOBEIN —
U3MEpEHNE
TeMIepaTypbl
Mepexoa0B
AJUTIOTPOITHBIX




OJOKYyMEHT NONNMCAaH BJIEKTPOHHOM MNOANMCHIO.

MoauUKAIII CEPHI;
U3MepeHue
TEMIIEPATYP bI
TIJIaBJICHUA BCIICCTB.

34 KommuecTBo BemecTBa 14.11
(19-20) 16.11
5(21) | MomnspHslif 00beM ra3os. 21.11
6(22) O6o0611eHne U cuctemMaru3anys 3HaHui no teme «IIpocTele BemecTBay. 23.11
1(23) Tema Ned «CoenmHeHMs] XMMHYeCKHX 3J1eMeHTOB» (11 yacoB) 28.11
CrerneHb OKHCICHUS
2(24) Baxneiimue kimaccbl OMHAPHBIX COEIMHEHUH. 30.11
JI.o.Ne7 O3HaKOMJIEHUE C KOJUIEKIIMEH OKCUIOB.
JI.o.Ne8 O3HaKOMIIEHHE CO CBOMCTBaMH aMMHaKa.
3(25) OcHoBaHus. 05.12 Haruuk pH
J1.0.Ne9 KauecTBeHHas peakius Ha YIIEKUCIIbIH ras3.
4(26) Kucnorsr. 07.12 Hatuuk pH
JI.o.Nel0 Onpenenenne pH pacTBOpOB KUCIIOTHI, ILIET0YH, BOBI.
JL.o.Nell Onpenenenue pH AMMOHHOTO U s0J104HOTO COKOB Ha Cpe3e MJI0JI0B
5 Conn. 12.12 Hatuuk pH
(27) Jl.o.Nel2 O3naKOMIIEHHE C KOJUIEKIIUEH coteit
6(28) AmMopdHbIe 1 KpUCTAJUINYECKHE BellecTBa. Kpucraainueckue pemerku 14.12
JI.o.Nel30O3HaKOMIIEHHE C KOJUIEKIIMEHN BEIIECTB C Pa3HbIM TUIIOM KPUCTAJITMYECKOM
pELIeTKH
7(29) UmcThie BEIECTBA U CMECH. 19.12
J1.0.Nel4 O3nakoMiieHHe ¢ 00pa3I[oM TOPHOM MOPOIbI
8-9 MaccoBast 10711 KOMIIOHEHTOB U CMECH. 21.12
(30-31) 26.12
10 IIpaxmuuecxas paboma Ne5. IIpurotoBieHHe pacTBopa caxapa u pacuet maccoBoit goiu ero | 09.01

(32)

B PacTBOpE
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11 Kontponbhas padota Ne2 «CoeMHEHN XUMHUYECKUX 3JIEMEHTOB) 11.01
(33)
1 Tema Ne5 «M3meHenus, npoucxoasimme ¢ Bemecreamm» (13 yacos) 16.01
(34) SABnenus pusnveckre U XUMHUECKUE. XMMUYECKHE PEaKIUH.
Ipaxmuueckas paboma Ne2. HaGmoneHus 3a N3MEHEHHUSIMH, TIPOUCXOIAIIAMHU C TOPSIIEH
CBEUYOW, U UX NMHCAHUE
2 XUMHYECKUE YpaBHEHUS. 18.01
(35)
3-4 Pacuetsl 1o XMMHUYECKUM YpaBHEHUSIM. 23.01
(36-37) 25.01
5-6 Tumbl XUMHYECKUX peakuuil. Peaknnu pa3noxKeHus U COeTMHEHHS. 30.01
(38-39) | JL.o.Nel5 IlpokanuBaHue MEIU B IJIAMEHH CITUPTOBKH. 01.02
7-8 Turmbl XUMHYECKUX peakiuil. Peakuuu 3ameniennss 1 oOMeHa. 06.02
(40-41) | Jl.0.Nel6 3amemienne meau B pactBope cyibhara meau (1) sxenezom 08.02
8 pespans - /lenv poccuiickoii nayku.
9 Tunel XUMHYECKUX PEaKLMil Ha IPUMEpPE CBOMCTB BOBL. 13.02
(42)
10 Ipaxmuueckas paboma Ne3. AHanu3 MOYBEI U BOJIBI 15.02 JlaTauk BBICOKOI
(43) TEMITEPaTyp b,
JlaTuuk TeMmeparyp bl
MJIATUHOBBIN —
U3MepeHue
TEMIIEPATYP bl B
npoiiecce 00y4eHus
IIpreMaM BhITIApUBaHU
sl BOJIbI U3 00pasIioB
noussl. Jlatunk pH —
pH — usmepenue
BOJIOPOJTHOTO
MOKA3aTeNsl BBITSKKU
pacTBopa MOYBHI
11 IIpakmuueckas paboma Ne4. ITpu3HaKy XUMUUYECKUX pPEeaKLUi 20.02 JlaTuuk BBICOKOM
(44) TEMIIepaTyp I,

JlaTuuk TemiepaTyp bl
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IJIATUHOBBIM, JlaTunk
pH — npusnaku
peaKkuii 1o
WU3MEHEHUIO CPEIbl
(peakius

HEUTpaIHn3aIum)
12 O6006menue o Teme «M3MeHeHus, MPOUCXOISIINE C BEIISCTBAMI 22.02
(45)
13 Kontponbnas pabota Ne3 «/3MeHeHus, MpoOUCXOASIIUE C BEIIECTBAMM 27.02
(46) |
1 Tema Ne6 «PacTBopenue. PacTBopbl. CBoiicTBa pacTBOPOB JIEKTPOJIHUTOBY (22) Jaruuk BBICOKOU
47) PacTBOopeHue kak PU3NKO — XUMHUECKUI TTporiecc. TUIBI pacTBOPOB. 01.03 TeMIIepaTyp B,
JaTumk Temmeparyp bl
2 DNEKTPOTUTHYECKAS JUCCOITUAITHS. 06.03 .
IUTATUHOBBIA —  TIO
(48) 13.03
3 OCHOBHBIC TIOJIOKEHUS IIEKTPOITUTHICCKON JTHCCOIHAIIHH. TOPCHHIO ckasaHo
(49) Bhilie, Jlatumk pH —
4 HNonnble ypaBHEHUS peaKIIHii. 15.03 [IpU U3YyICHUH KUCJIOT
(50) JI.0.Nel7 B3anumojieiicTBre pacTBOPOB XJIOPUAA HATPUS U HUTpaTa cepedpa U OCHOBaHHH (cpena
JL.o.Ne]STlomydenre HepacTBOPUMOTO THIPOKCH/IA M B3AMMOJICHCTBHE €T0 C KUCIIOTAMHU pacTsopa).
5 [Tpaktuyeckas padora Ne6 «loHHBIE peakIum» 20.03
(51) JIaT4mK 3JCKTPOTPOB
6-7 Kucnotsl, ux kinaccudukanus u cBoicTaa. 22.03 OJIHOCTH - U3y4EHHUE
(52-53) | JI.0.Nel9B3aumMoielicTBHE KACIOT C OCHOBAHUSMHU. 03.04 MIPOBOIMMOC TH
J1.0.Ne2(B3anmopeiicTBre KIUCIOT ¢ OKCUAAMH METaJIIOB. pacTBOpOB
JI.0.Ne2 I B3aumojieiicTBIE KUCIIOT C METaJlJIaMHU.
J1.0.Ne22B3anmMo1eiCTBUE KUCIIOT C COJISIMHU.
8-9 OcHoBaHMs, UX KiIaccu(uKanus 1 CBOMCTBA. 05.04
(54-55) | JI.0.Ne23B3anmMoeiicTBre MIET0YeH C KUCIOTaMHU. 10.04
J1.0.Ne24B3anmoielicTBHE 1IE€TI0Uel ¢ OKCUJaMU HEMETAJIOB.
JI.0.Ne25B3anmoieiicTBIE IIEN0YEH C COISIMH.
JI.o.Ne26I1osyuenue 1 cBONCTBAa HEPACTBOPUMBIX OCHOBAHUM
10 Oxkcupl, uX KinaccuuKaims U CBONCTBA. 12.04
(56) J1.0.Ne27B3anmo1eicTBIE OCHOBHBIX OKCHJIOB C KHCIIOTaMHU.

JI.o.Ne28B3anMoneiicTBE OCHOBHEIX OKCHUJIOB C BOJOU
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JI.0.Ne29B3anuMoaeiicTBIE KUCIOTHERIX OKCUIOB C IIEJI0OYaMU
JI.o.Ne30B3aumoieiicTBHE KUCIOTHBIX OKCHUIOB C BOJIOU

11 Comau, ux CBOMCTBA. 17.04 14.04
(57) JI.0.Ne3 1B3aumoneicTBIe COJIeH ¢ KUCIOTaMu

JI.0.Ne32B3aumozeiicTBre coJiel ¢ 1Ien04amMu

JI.0.Ne33B3auMoaeiicTBUE COJIEH C COJIIMU

J1.0.Ne343aumoieiicTBIE pacCTBOPOB COJICH C MEeTaJlJIaMu
12 ['eneTnueckas CBs3b MEXKIY KJIACCAMH HEOPTaHMYECKUX COCTUHEHUN 19.04 16.04
(58)
13 [IpakTrueckas pabota No7 «YcinoBus MPOTCKaHHUS XMMUYECKUX PEaKIUii Mex 1y pactBopamu | 24.04
(59) JI0 KOHI[a»
14 [IpakTuueckas pabora Ne§. CBoiicTBa KMCIOT OCHOBAHUM, OKCHIOB U COJIEH 26.04
(60)
15 OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 03.05
(61)
16 OKHCITUTEIIEHO — BOCCTAHOBUTEIIBHBIC PEaKIIUN 10.05
(62)
17 OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKIIUN 15.05
(63)
18 (64) | IIpaxTrueckas padota Ne9. Pemenne sxcriepuMeHTaNbHBIX 33124 17.05
19 (65) | OGoOmeHue, cucTeMaTH3aM U KOPPEKINS 3HAHHIA TT0 TEME 22.05 Harunx pH

«PactBopenue. PactBopsl. CBOWCTBA pPaCTBOPOB AJIEKTPOIUTOBY

20 KontponbHas padoTa o Teme 24.05
(66) «PactBopenue. PactBopbl. CBOICTBAa pacTBOPOB JEKTPOTUTOBY
21 O06o0011eHne, cucTeMaTU3alus 1 KOPPeKIus 3HaHUH 10 3a Kypc § Kiiacca
(67)
22 [TopTpeTHast ranepest BEMMKUX XUMHKOB

(68)
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KanennapHo-temaTnyeckoe nJiaHHpPOBaHHe

9 KJIACC
Ne | Tara | lata | Koua- Tema ypoka
n/n | miaan | gakr BO
4ac0B
9 BBEJIEHUE. OBIIASI XAPAKTEPUCTUKA XUMHUYECKHNX DJJEMEHTOB U XUMHWUYECKUX PEAKIINI.
NEPUOJAYECKHWHN 3AKOH Y TIEPUOJUYECKASI CHCTEMA XUMHUYECKHNX SJIEMEHTOB
A. U. MEHJIEJIEEBA
1 | 2.09 Xapakrepuctuka XD Ha ocHoBaHuU ero nosnoxenus B [IC XD JI. 1. Menneneera
2 | 6.09 AMdoTepHbIE OKCHIBI U THAPOKCHIBI
JlabopaTopHusble onbIThl. 1. [lonydyeHne ruipokcuia HUHKA U UCCIEA0BAHNE €r0 CBOWCTB
3 9.09 Ilepuonuueckuii 3akoH u [leprnoanueckas cucrema /. 1. MeHneneeBa B cBeTe y4eHUS O CTPOCHUH aTOMa
JlabopaTopHsble onbIThl. 2. MonenupoBanue nocrpoenus Ilepuoanueckoit cucremsl /1. 1. Menneneena
4 |13.09 Kitaccudukanus XuMHUIECKUX pPEaKIUil 10 pa3IndHbIM OCHOBAHUSIM
JlaGopaTropHubie onbITHI. 3. 3aMeneHUE XKeIe30M Me/H B pacTBope cyibdara meau (1)
5-6 | 16.09 [ToHsITHE O CKOPOCTH XUMHUYECKOHN peaKInu
20.09 JlaGopaTopHbIie OnbITHI. 4. 3aBUCUMOCTb CKOPOCTH XMMUUYECKOW PEaKLIUU OT IPUPOAbI PEarupyrOLIUuX
BELIECTB Ha IPUMEPE B3aUMOAECHUCTBUS KUCIOT C METAJIJIaMH.
5. 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOW PEaKIIMK OT KOHIEHTPAIMU Pearupyolnx BEeIIeCTB Ha IPUMEpe
B3aUMOJICVCTBUS LIMHKA C COJISTHOM KMCIOTON Pa3IM4YHON KOHLIEHTPALUU.
6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMH OT IJIOIIA U COMPUKOCHOBEHMS pearupyromX BEIIeCTB.
7. MoienupoBaHUE «KHUTISIIIETO CIIOSD.
8. 3aBUCUMOCTbh CKOPOCTH XMMHUUYECKOW PEAKIIMK OT TEMIIEPATYPhl PEAarupyIOIINX BEIECTB
Ha npuMepe B3aumojieicTBus okcuaa meau (I11) ¢ pacTBopom cepHON KMCIOTHI pa3IMYHON TEMIIepaTyphbl
7 |23.09 KaranuzaTtopsl
JladopaTropHble onbIThI. 9. PaznoxeHue nepokcuaa BoJopoa ¢ moMoIso okcua Mapranmna (IV) u karanasbr.
10. O6Hapy»x)eHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.
11. InrubupoBanue B3auMOEUCTBUS KHCIOT C METAJUIAMH YPOTPOIUHOM
8 |27.09 O06o0061IeHre U cucTeMaTu3alus 3HaHui o Teme «Benenne. O01Ias XxapakTeprUCTHKa XUMUYECKUX AIIEMEHTOB
1 XUMU4ecKux peakuui. [lepnonnuecknii 3akoH u llepronnueckas cucrema xumudeckux 3aeMeHToB 1. M. MenneneeBa»
9 |30.09 Kontpoabnas Nel «Beenenue. O01as XxapakTepruCTUKa XUMUYECKHIX JIEMEHTOB U XUMUYECKHUX PEaKIIH.
Ilepnonnueckuii 3akoH n Ilepnonnueckas cucrema XumMudeckux 3imeMeHToB 1. M. MeneneeBa»
17 TEMA 1. METAJUJIBI (17)
10 | 04.10 Bex MeaHbIi, OpOH30BBIN, JKEJIE3HBIN
11- | 07.10 [Tonoxxenune anemeHToB- MeTaiIoB B [lepunonnueckoii cucreme [1. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI X aTOMOB.
12 | 11.10 ®dusnueckue cBoiicTBa MmetaioB. CiuiaBbl
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13 | 14.10 XUMHYECKHE CBOMCTBA METAJLJIOB
JlaboparopHbie onbIThI. 12. B3anmoaeicTBre paCTBOPOB KUCIIOT U COJICH ¢ METAJLIAaMHU
14 | 18.10 Merasl B ipupoze. O01ue criocoObl X MOIyUSHHUS
JlaGoparopHbie onbIThI. 13. O3HaKOMJIEHHE C pyJaMU KeJie3a.
14. OkpaimrBanue MIaMEeHH COJISIMU HICJIOYHBIX METAJJIOB
15 | 21.10 [loHsATHE O KOPPO3UH METAIIIOB
16 | 25.10 O6mas xapakrepucTuka 3j1eMeHToB |A rpynmsl.
17 | 28.10 CoenuHeHus MEIOYHBIX METAJIOB.
JdemoncTpaumnu. BzaumojelicTBue Kajblys ¢ BOJoW. B3anmoaeiicTBre Maruus ¢ KUCIOPOIOM.
JlaGopaTropHble onbIThl. 15. B3anmoaeiicTBre KambIus ¢ BOJOM.
16. TTony4yeHue ruipOKCUAA KabLUs U UCCIEAOBAHHUE €r0 CBOMCTB
18 | 08.11 O6mas xapakrepuctuka 31eMeHToB ||A rpymnmbl
19 | 11.11 CoenuneHus meI0YH03eMeTbHBIX METAJIIOB.
20- | 15.11 ATOMUHUI.
21 | 18.11 Coenunenus aqTlOMUHHS.
JlabopaTopublie onbIThl. 17. [lonyuenue rugpokcua aTlOMUHNS U UCCIIEJIOBAHHUE €r0 CBOMCTB
22 | 2211 XKeneso.
23 | 2511 CoennHeHns xenesa.
JlaGopaTopHble onbIThl. 18. B3anmoielicTBue xene3a ¢ COISTHON KUCTIOTOM.
19. Tlonyuyenue ruapoxcuaon xkenesa (II) u (I1) u n3yuenue ux cBOICTB
24 | 29.11 O06001enre 3HaHui Mo TeMe «MeTaJlTbI»
25 | 02.12 KonTtpouabsnas padoraNe2«Metansibn
26 | 06.12 YPOK KOppEKIY 3HaAHUIA.
2 TEMA 2. MIPAKTUKYM 1. «CBOMCTBA METAJLJIOB U UX COEJIJMHEHWI»
27- 1 09.12 Pemenue skcriepuMeHTANbHBIX 3a/]a4 HA paclio3HaBaHUE U MOTYYEHHUE COCIMHEHUN METaIOB
28 | 13.12 Ocy1ecTBiIeHHE NENOYKN TPEBPALLICHUN
26 TEMA 3. HEMETAJLJIbI
29 |16.12 OO1m1ast XapaKTepUCTHKA HEMETAJUIOB
30 | 20.12 OO61me XMMHUYECKHe CBOMCTBAa HeMeTaylsIoB. HemeTanel B mpupoie v cnocoObl MX MOJIy4eHus
31 | 23.12 Bogopon
JlabGoparopubie onbIThl. 20. [TonydeHue u pacriozHaBaHUE BOJOPOJIA
32 | 27.12 Bona

JlabopaTopHble onbIThl. 21. VcciienoBanrue moBepXHOCTHOTO HATSXKEHUS BOJIBI.
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22. PacTBOpeHHE NEepMaHraHaTa Kajaus WM MEIHOTO Kyropoca B BOJIE.
23. I'maparanus o6e3BoxkeHHOTO cynbdara mean (11). 24. 3roToBneHne runcoBoro oTmeyaTka.
25. O3HaKOMJICHHUE C KOJUICKITHEH OBITOBBIX (hriibTpoB. 26. O3HaKOMIICHHE C COCTABOM MHUHEPAIBHON BOJIBI

33 |10.01 I"anmorensr
34 | 13.01 CoenuHeHus rajloreHoB
JlaGopaTopHble onbIThl. 27. KauecTBeHHAs peakilys Ha TaJlOT€HU 1-MOHbI
35 | 17.01 Kucnopon
JlabopaTopHble onbIThl. 28. [ToslyueHne U pacio3HaBaHUE KUCIOPOAa
36 | 20.01 Cepa, ee puznyecKre U XUMUUECKHE CBOMCTBA
JlabopaTopHblie onbIThI. 29. 'opeHne cepbl Ha BO3/1yX€ U B KUCIOPOJE
37 1 24.01 CoenMHEHus cepbl
38 | 27.01 CepHas KMCJI0OTa KaK 3JICKTPOJIUT U €€ COJIU
JlabopaTopublie onbIThl. 30. CBolicTBa pa30aBIEHHON CEpHON KUCIOTHI
39 | 31.01 CepHas KucnoTa Kak okucnuTels. [lonyyeHue u npuMeHeHue CepHON KUCIIOTBI
40 | 03.02 A3OT ¥ ero CBOMCTBa
41 | 07.02 AmMMuak u ero coictea. Coiu aMMOHUS
JlabGopaTopuble onbIThl. 31. M3ydenne cBoiictB ammuaka. 32. PacmosHaBanue cosieit aMMOHMS
42 | 10.02 Oxkcupl a30Ta. A30THAs KUCI0TA KaK OKUCIUTENb, €€ TPUMEHEHUE
JlabopaTopublie onbIThl. 33. CBOMcTBa pa30aBIeHHON a30THON KHUCIOTHI
8 gpespans - /lenwv poccuiickoit nayku.
43 | 14.02 A30THas KUCI0Ta KaK AJIEKTPOJIUT, €€ MOJTydeHUE
JlabopaTopHble onbIThl. 34. B3anmoaeiicTBUE KOHIIEGHTPUPOBAHHONW a30THOW KHUCIIOTHI C MEJIbIO
44- | 17.02 Comnm a30THOM KUCHOTHI.
45 | 21.02 ®docdop. Coequnenus docdopa.
[TonsiTHe 0 GOCHOPHBIX YAOOPEHUAX
JlabopaTopuble onbIThl. 35. ['openne Gpocdopa Ha BO3IyXe U B KUCIOPO/IE.
36. PacnioznaBanue ocdaTton
46 | 28.02 VYrunepon
JlabopaTopHblie onbIThl. 37. 'OopeHHE yIIIsl B KUCIOPOAE
47 | 03.03 Oxcunsl yriepoja
48 | 07.03 VYronbHas KHCIOTA U €€ COJIU. JKeCTKOCTh BOJIbI M CITOCOOBI €€ yCTpaHEHHUs
JlaGoparopHbie onbIThl. 38. [lonydeHne yroabHOW KUCIOTHI K U3yYEHUE €€ CBOMCTB. 39.
ITepexon kapboHaToB B rugpokapboHaTsl. 40. Pa3znoxenne rugpokapOoHaTa HATPUS
49 |10.03 Kpemunii
50 | 14.03 CoenyHeHns KpeMHUs
51- | 17.03 CunukaTtHas IpOMBIIUIEHHOCTh
52 | 21.03 06061menue no teme «Hemerannsny
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53 | 24.03 06061meHue no teme «Hemeramnbn»
54 | 04.04 KonTtpoabsnas padora Ne3 «Hemeraniab»
3 TEMA 4. IPAKTUKYM 2. «CBOMCTBA COEJJUMHEHU HEMETAJLJIOB»
55 | 07.04 Pemrenne skcnepuMeHTalbHbIX 3a1a4 110 Teme «lloarpynna rajioreHoB»
56 | 11.04 Pemrenne skcnepuMeHTanbHbIX 3a0a4 1o teme «lloarpynna kucinopona»
57 | 14.04 [Tonydenue, cobnpanue U pacrio3HaBaHUE ra30B
10 TEMA 5. OFOBIIIEHUE 3HAHWH IO XUMMHU 3A KYPC OCHOBHOM HIKOJIbI.
IOJITOTOBKA K TOCYJAPCTBEHHOM UTOI'OBOM ATTECTAIIMU (THA)
58 | 18.04 [lepuonnueckuii 3akoH u [lepuoanueckas cucrema /1. 1. MeneneeBa B cBeTe TEOPUM CTPOEHUS aToMa
59 | 21.04 Buibl XuMU4eCcKUX CBA3EH U TUIBI KPUCTAIUIMUECKUX PELIETOK.
60 | 25.04 B3anmocBs3b CTpOEHUsI M CBOMCTB BEIIECTB
61 | 28.04 Kitaccudukanus XuMHIeCKUX
peaxknuii o pa3nuuHbIM npu3HakaMm. CKOPOCTh XMMHUECKHUX PEeaKIIHii
62 | 02.05 Jluccoruanus 3JeKTPOJTUTOB B BOJAHBIX PACTBOpax.
63 | 05.05 HoHHbIe ypaBHEHHUsI peakuu
64 | 12.05 OKUCIUTENHHO - BOCCTAHOBUTEJIBLHbBIC PEAKIIUU
65 | 16.05 Krnaccudukanus u CBOCTBa HEOPTAaHNYSCKHUX BEIICCTB
66 | 19.05 HTorosasi KOHTpOJIbHAsI padoTa
67 | 23.05 Ypok KoppeKIuy 3HaHW. BeImoHeHe paboThl HaJI OIIMOKAMH.

Htoroseiit ypok
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