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IHosicHuTEeNLHAA 3aNIUCKA

Y4eOHBIi M1aH roCyJapCTBEHHOTO OIOKETHOTO 00IIe00pa30BaTeIbHOTO YUPEKIACHUS CpeaHel 001eoopazoBarenbHOM mkoisl Ne 307
copMHpOBaH B COOTBETCTBUU C TPEOOBAHUSMHU HOPMATUBHBIX IOKYMEHTOB (peZiepaibHOTO U PerHOHAILHOTO YPOBHEH , a TAKXKe HHCTPYKTUBHO-
METOIMYECKHUX MHCEeM KomHTeTa 1o oopazosanuto Cankr-IlerepOypra:

e ®depepanpHoro 3akoHa ot 29.12.2012 . Ne 273-03 «O6 obpazoanuu B Poccuiickoit @enepanumny;
e  @enepalibHOTO roCyAapCTBEHHOIO0 00pa30BaTEIbLHOIO CTaHAAPTa OCHOBHOIO 001IEr0 00pa3oBaHus, yTBEPKAEHHOrO Ipuka3oM MuHuCTepcTBa
oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17.12.2010 r. Ne 1897 (manee- ®I'OC ocHoBHOTO 00111€TO 00pa3oBaHusi);

Pabouyas nmporpamma o XMMHUH COCTaBJI€HAa HA OCHOBAaHUM HPUMEPHOM MPpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs IO XMMHUU C Y4ETOM aBTOPCKON
nporpaMMsl Kypca xuMuu Jitst 8-11 kimaccoB o0meo0pazoBaTenbHBIX yupexaenuii ( 6a3zobril ypoenb) 2008 rog aBrop ['abpuensn O.C., yTBepxKaeHHON
npukazoM Ne 1312 MunucrepctBom obpazoBanust P® ot 09.03.20004r., nonymennas MunuctepcTBoM o0pa3oBanus U Hayku P® k ucnonb3oBaHuio B
00pa3oBaTeNbHBIX YUpekaeHusax, ydeOHoro ruana 'bOY COLI Ne307

MecTto npeamera B V‘le6HOM JIadHe: npeaMEcT OCHOBHOTO 06]].[61"0 06D330BaHI/IfL Pabouas nporpamMmma OpuCHTUPOBaHa Ha UCITOJIB30BAHUC y‘le6HI/IKa (yqe6H0 -

MeTtoaudeckoro komiekca):I'abpuensa O.C. Xumus 9 knace uza. [Ipocsemienne

MecTto npeamera B yueOHOM IUIaHe: Y4eOHBIH MTpeIMET OCHOBHOTO 00111eTr0 00pa3oBaHus o0s3aTeabHas 4acTh.

Paboyas mporpamMma o XMMUHU: KOHKPETH3UPYET No0keHnss OyHIaMeHTaIbHOTO si/ipa coJiepKaHus 00yUeHHsI XUMUHU C YYETOM MEKITPEIMETHBIX
CBsI3eH yueOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA; ONPEeNsieT MO0CIeI0BaTeIbHOCTh U3YUEHUs €IMHHULL COJIepKaHus O0yUeHUs: XUMHUU U
¢dbopMupoBanus (pa3BUTHS) OOIIMX YU€OHBIX U CTIeUU(PUUECKUX MPEAMETHBIX YMEHU; TaCT OPUEHTUPOBOYHOE pacipe/ielieHne Y4eOHOTO BpEMEHH 10
pazzenaM u TeMaM Kypca B MOJAJIBHOCTH «HE MEHEE».

ConeprkaHue mporpaMMbl HaIIPaBJIeHO Ha OCBOCHHME 3HAHUH 1 Ha OBJIaZICHHE YMEHHSIMU Ha 0a30BOM YPOBHE, YTO cOOTBETCTBYeT OOpa3oBaTenbHON
nporpaMMe mkoJsl. OHa BKITIIOYAET BCE TEMBI, IPETyCMOTPEHHbIE (eiepalibHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIaAPTOM OCHOBHOT'O O0OIIIETO

o0Opa3oBaHMs 110 XUMUHU U aBTOPCKOI MporpaMmoi yuebHOro Kypcea.



[IporpamMma kypca «XuMHI» TOCTPOEHA HA OCHOBE CIIUPAIBHON MOJENH, IPEyCMaTPUBAIOIICH TOCTENIEHHOE PA3BUTHE U YIIIYOJIEHHE TEOPETUYECKHUX

HpeI[CTaBJ'IeHI/If/'I IpH JIMHEMTHOM O3HAKOMJICHHH C OMIIUPUYIECCKHUM MaTCpUuaaioM

B nmpenmMerax ecrecTBEeHHO-MaTEMaTHUECKOIO IIUKJIA BEAYILYIO POJIb UTPAET MTO3HABATENIbHAS JESTEIbHOCTh U COOTBETCTBYIOIINE €l TTO3HABATENbHbIE YUeOHbIE
neicTBus. B CBSI3U € 3THM OCHOBHBIMM LEJIAMH 00YUYeHUs] XMMUU B OCHOBHOM IIIKOJIE SIBJISIFOTCS:

1) bopmupoBanme y 00y4aromuxcs yMeHUs BUJIETh ¥ IOHUMATh [IECHHOCTh 00pa30BaHUs, 3HAYMMOCTh XMMHUECKOTO 3HAHUS JIJISl KaXI0T0 YeJIOBEKa
HE3aBHCHUMO OT €ro NpodeCCHOHATBHON AeSITEIbHOCTH; YMEHHSI pa3anudath (haKkThl U OLEHKH, CPABHUBATH OLICHOYHbBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPHUSIMU
OLICHOK U CBSI3b KPUTEPUEB C OMPEACTIEHHOM CUCTEMON LIEHHOCTEH, (hOpMyIUpPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3HUILIUIO;

2) hopmupoBaHKE Y 00YUAIOIINXCS [IETIOCTHOTO MPEICTABICHIS O MUPE U POJIM XUMHH B CO3JJaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA;
yMEHUS O0BSICHATH OOBEKTHI U MPOILIECCHl OKPYKAIOIICH NeHCTBUTEIIBHOCTH — MPUPOIHON, COLIMAILHOM, KYJIbTYPHOU, TEXHUYECKOMN CPEJIbI, UCTIONB3YS IS
3TOr0 XWMHUYECKHE 3HAHUS;

3) npuobpeTeHne 00yJaroIMMHKCS ONbITA PA3HOOOPA3HO 1eATEIbHOCTH, TIO3HAHUS U CAMOIIO3HAHMS; KITFOUEBBIX HABBIKOB (KJITFOUEBBIX KOMIIETEHTHOCTEIH),
MMEIOIINX YHUBEPCAITHHOE 3HAUCHHE JIJIs1 PA3TUYHBIX BUIOB JACSITEIBHOCTU: PEIICHUS TPOOJIeM, IPUHATHS PEeIIEHUH, TTIONCKa, aHAIN3a U 00pabO0TKH
nH(popMaIui, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUMN, COTPYIHHYECTBA, 0€3011aCHOT0 00OpaIlleHs ¢ BEIECTBAMH B TTIOBCEHEBHOM KU3HH.
3agauyamMu u3yyeHusi yueOHOro npeamera « XumMus» B 9 Kitacce sBISIFOTCSA:

yuyeOHbIe: (HOPMUPOBAHHUE CUCTEMBI XUMHUECKHUX 3HAHUHN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTUHBI MUDA;

Pa3BUBAKOIIME: PA3BUTHUE JIMYHOCTH O0YUAIOIINXCS, UX UHTEUIEKTYaJIbHOE M HPAaBCTBEHHOE COBEPIIIEHCTBOBAaHKE, (DOPMUPOBAHUE Y HUX TYMAaHUCTHYECKUX

OTHOIIEHUH U 3KOJIOTUYECKH 11€7I€CO00pa3HOT0 TOBECHHUS B OBITY U B TPYI0BOM J1€ATEIBHOCTH;

BOCHIUTAaTe/IbHbIE: (HOopMHUpOBaHHE YMEHHI O0e30macHOro o0palleHus ¢ BeIeCTBaMU, UCIIOIb3YEMbIMU B TOBCEITHEBHOM JKU3HM; BHIPA0OTKA TOHUMaHUS
001IeCTBEHHOM MOTPEOHOCTH B Pa3BUTUU XMMHH, a TaKkke (OpMHUpPOBaHKME OTHOLIEHHS K XUMHUHU KaK K BO3MOXKHOM 00s1acTH Oyy1iel mpakTHUYeCKOon
NESTENIBHOCTH.

O0mas xapakTepucTuka y4e0HOro npeamera « XUMHD)



B cootBercTBru ¢ denepanbHbIM rocy1apcTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOI'O OOIIEro 00pa30BaHUsl ydalluecs JOKHbI OBJIaIeTh TAKUMU
M03HABATEIbHBIMU YYEOHBIMU JICHCTBUSAMU, KaK yMEeHUE (POPMYIUPOBATh MPOOIEMY U TUIIOTE3Y, CTABUTH 1I€JIU U 33/1a4, CTPOUTH IUIAHBI TIOCTHKEHHUS LIeTIei 1
peIICHUs MMOCTABJICHHLBIX 3a1a4, IPOBOAWUTDL OKCIICPUMCHT U Ha €ro OCHOBC J1€JIaTh BEIBOJAbI U YMO3AaKJIKOUCHUA, IPCACTABIIATh UX U OTCTAUBATH

CBOIO TOYKY 3pCHMU. KpOMe 9TOro, ydamuecd JOJDKHBI OBJIAICTh IpUEMaMHu, CBA3aHHBIMU C OIIPCACIICHUEM MOHITHH: OrpaHM4uMBaTh UX, OMMUCHIBATD,
XapaKkTepu30BaTh U cpaBHUBATh. Clie10BaTeNIbHO, IPH U3yYECHUH XUMUHU B OCHOBHOM IIKOJIE yUalluecs JOJKHBI OBJIAJIETh Y4€OHBIMU JCHCTBUSMU,
MO3BOJISIIOIIMMHU UM JOCTHYb JTUYHOCTHBIX, TPEIMETHBIX U METANPEeIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

[Ipemyiaraemast mporpamma 1o XMMHUH PacKphIBAET BKJIA] Y4€OHOTO IIPEAMETa B IOCTHIKEHHUE IIeJIe OCHOBHOT'O O0IIIEro 00pa3oBaHMs U OTIPEIEISIeT
Ba)XKHEHIIINE COACPIKATCIIbHBIC JIMHUU ITPEAMCTA:

* BellIeCTBO — 3HAHM O COCTaBe M CTPOCHUHU BEUIECTB, UX BAKHEUIITNX (PU3MUECKUX M XUMUYECKUX CBOICTBaX, OMOJIOTHYECKOM JICHCTBUU;

* XMMHYeCKasl peakiusi — 3HaHUA 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOWCTBA BEILIECTB, CIIOCO0AX YIPaBICHUS XUMUYECKUMU
IpoLeccamy;

- IpMMeHeHue BelleCTB — 3HAHUS U ONBIT MPAKTUUECKON JEATEILHOCTH C BEIIECTBAMH, KOTOPBhIE HanbOO0JIee 4acTo YyIOTPEOI0OTCS B TOBCEAHEBHOM KU3HU,
LIIMPOKO UCTIONB3YIOTCSA B MPOMBIILIIEHHOCTH, CEJIbCKOM XO03SIMCTBE, HA TPAHCIIOPTE;

" fI3bIK XUMHMHU — CHCTEMa BaXXHEHIINX MOHATUN XMMUU U TEPMHUHOB, B KOTOPBIX OHH OIKCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB, T. €. UX
Ha3BaHUA (B TOM YHUCJIC U TpI/IBI/IaJ'II)HBIC), XUMHNYCCKUEC q)OpMy.]'II)I 1 YpaBHCHUSA, a4 TAKKC I[IPpaBUjia IEPEBOaa I/IH(i)OpMaIH/II/I C €CTECTBCHHOTI'O A3bIKa Ha A3bIK
XUMHUU U 00paTHO.

[Tpu oT60pe comeprkanust, KOHKPETUIUPYIOUIETO MPOTPAMMYy, YUUTHIBAIOCH, YTO MIEpe]] OOIIMM 00pa3oBaHHEM He CTOMT 3a/1a4da NpodeccuoHaIbHON
MOATOTOBKH 00YYAIOMINXCsI. DTO ONMPEAETUIO TTOCTPOSHUE Kypca Kak 00IIEeKYIbTYPHOTO, HAMPABICHHOTO, MIPEXK/IE BCEro Ha (HOPMHUPOBAHUE U PA3BUTHE
MHTEpeca K M3YYEHHUIO XUMUU. YUYTeHa OCHOBHAsI 0COOEHHOCTh MOJIPOCTKOBOTO BO3pacTa — HAyvajo Mepexo1a OT JETCTBA K B3pOCIOCTH, KOTOPBIN XapaKTe-
pHU3YeTCs pa3BUTHEM TO3HABATEILHOM CEpHI.

Ha stane ocHOBHOTO 00111€T0 CpeiHero o0pa3oBaHus MPOUCXOAUT BKIFOUEHUE 00YUYArOIINXCSl B TPOSKTHYIO M UCCIIEIOBATENBCKYIO e TeIbHOCTh, OCHOBY
KOTOPOU COCTABIIAIOT TaKHE YHUBEpPCATbHBIC yueOHbIC AEHCTBUS, KAK YMEHUE BUAETH MMPOOIEMBI, CTABUTh BOIPOCHI, KJIaCCU(PUIIUPOBAThH, HAOTIOAATD,
IMPOBOAWTE OKCIICPUMCHT, ACJIAaTh BBIBOJbI U YMO3AaKIIOUYCHM, O6’I)${CH${TI), AOKa3bIBATh, 3alIMIIATh CBOU UJCH, 1aBaTh OIIPCACICHUA ITOHATHUAM. C}ona XeE

OTHOCSITCS] PUEMBIL, CXOAHBIE C ONPE/ICTICHUEM MOHITHIA: ONMCaHKe, XapaKTePUCTHUKA, pa3bsiCHEHUE, CpPaBHEHHE, pa3nnyeHre. DOpMUPOBAHUE 3TUX



YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI HAUMHAeTcs el B Ha4yaJIbHOM 1IKOJIe, a B Kypce XMMHHM OCHOBHOM IIKOJIbI IPOUCXOANT UX PAa3BUTHE U
COBEpIICHCTBOBaHUE. B CBS3U ¢ ATUM pe3epBHBIC YaChl INTAHUPYETCS HCIOIb30BaTh Ha (HOPMUPOBAHKE U PA3BUTUE YMEHUI MPOSKTHON U HCCIEI0BATEIbCKON
JeSTeIbHOCTH, YMEHHUE BUJETH MPOOIIEMBI, IeTIaTh BBIBOABI M YMO3AKITIOUCHHUS.

Oco0eHHOCTHIO cofiepKaHMsI Kypca « XUMUs» SIBIISIOTCS TO, YTO B 0a3ucHOM ydeOHOM (00pa30BaTeIbHOM) IJIAHE ATOT MPEIMET MOSBIISICTCS TIOCISIHUM B PSITY
M3YYEHHUS €CTECTBEHHOHAYUHBIX JUCHMIUINH..JJaHHAsS HEOOXOAMMOCTh OCBOCHHS OOBSICHSETCSA TEM, YTO LIKOJIBHUKH JTOJIKHBI 00J1a/1aTh HE TOJIBKO
OIpe/IeNICHHBIM 3a11acoM MpeABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUN, HO U JIOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MBIIICHUEM. Y YalllUMUCS YXKe
HAKOIUICHBI 3HAHUS 110 CMEKHBIM JTUCIUTUTHHAM ITUKJIA: OMOJIOTHY, (PU3UKU, MATEMaTUKH, Teorpaduu, COPMUPOBAINCH YMEHHS aHATTU3UPOBATh, BECTH
HaOJII0ICHNsI, CPABHUBATh OOBEKTHI HAOFOICHHUS.

B cooTBercTBUU C y4eOHBIM IIJIAHOM Ha M3y4eHUE XUMUU B 9 Kjacce OTBOIUTCS 2 yaca B Henento, /0 yacoB B rojl, Mpyu HOPMATUBHOM MPOJOIKHUTEIEHOCTH
yuyeOHoro roaa 35 yueOHBIX HeAelb. B COOTBETCTBHM CO CIOKMBIIEHCS MPAKTUKON OpraHM3al OCHOBHOTO OOIIEr0 oOpa3oBaHMsI B 0Opa30BaTEIbHBIX
YApEXKICHUSX 00IIero 00pa3oBaHus peaabHas MPOJI0JDKUTEIIBHOCTh YIeOHOTO TO/1a MEHBIIIE HOPMATHBHOW U cocTaBisieT 34 yaeOHbIe Heaenu. Takum oOpa3om,
BpeMs, BBIJIETIsIEMOE padOuYMMM y4eOHBIMH IJIJaHAMU HAa M3Y4YeHHE XUMHUU B 9 Kiacce Ha MpakTuke paBHO 68 wacam. [IporpamMma cocraBiieHa C y4eTOM
BO3MOXXHOH KOPPEKTHPOBKU B CBs3M ¢ ['ocymapcTBEHHBIMU Mpa3gHUKAMU - MOCIETHUE 6 YPOKOB OTBOJSTCS JUIsl IOBTOPEHHSI U 000OIIEHUsI Kypca XHUMHUU.
CKOppeKTHpOBaTh MPOTPaMMy MOKHO TaKKe 3a c4e 3 4acOB pe3epBHOTO BPEMEHHU.

Hpu peanusauuu pa6olmx npocpamMmM 603MOINHCHO RPDUMEHERUE I/ICKMPOHHO20 oﬁyuenuﬂ u 0ucmauuuormblx 06pa3oeameﬂbublx mexHo102Ui.

Tema «O600611eHIE U TOBTOPEHHE» pa3duTa Ha 2 yacTu; 6 4acoB B Hadaje Kypca noBropsitorcs OBP u noHHsle peakuuu, T.K. 3T BOIIPOCHI B 8 Kiacce
paccMaTpUBAIOTCS B KOHIIE YY€OHOT'O T0/1a M BBI3BIBAIOT OOJIBIINE 3aTPYAHEHUS Y YICHUKOB. 6 4acoB OCTAIOTCS Ha MOBTOpEHHUE U 0000IIEHUE B KOHIIE Kypca.
Ha noBtropenue otBeneHo 3uaca (pe3epB),Tak Kak ypOKU MPONagaroT U3-3a Mpa3IHUYHbIX JHEeH. [IpakTukyM pa30UT o TeMam, 4To MeJarornyecku

nenecoodpasHee.

. JJaboparopusie onbiTel NeNe7,10,11
20-25,28,30,33,34,36,39,40 npoBOAATCS JAEMOHCTPAIMOHHO (MJIM BUPTYAIBHO) B CBSI3U C HEJIOCTATKOM BPEMEHH M TEXHHYECKUMHU TPYITHOCTSIMHU.

[Iporpammoii mpeaycCMOTPEHO MPOBEACHUE:



KOHTPOJIBHBIX pa0oT — 4,
MPaKTUYECKUX paboT — 7 4acoB.

Cpok peanu3aiy IporpaMMbl — OAMH y4eOHBIH TO.

®opMbl, METOABI U CPEICTBA 00YUEHHS, TEXHOJIOTUH

B nanHOM Kiacce BeAyIIMMH METOJAaMHU OOYYEHHUsS NpEAMETY SBISIOTCA: OOBSICHUTEIBHO-UUIIOCTPATUBHBIA M PENPOAYKTUBHBIN, XOTSA HCIOJIB3YyeTCSd U
YaCTUYHO-TTOMCKOBBINA. Ha ypokax MCIOJIB3YIOTCS 3JI€MEHTBHI CISAYIOMNX TEXHOJOTUI: IMYHOCTHO -OPUEHTUPOBaHHOE 00y4YeHne, 0OydeHue ¢ IPUMEHEHUEM
onopHeIx cxeM, UKT, nmpoekTHas nesTenbHOCTb.

Hcnonb3yrores cienyromue (Gopmel oOydeHMs:  ydeOHble 3aHATHS, OKCKYpCHM, HAOJIOAEHUS, ONbBITHI, IKCHEPUMEHTHI, paboTa c y4dyeOHOH u
JIONOJTHUTEIBHON JMTEpaTypol, aHalu3, MOHUTOPHMHI, UCClefoBaTeNbcKas pabora, mnpe3eHTanus. OmnpenereHHOE MECTO B OBJAJCHUM JAHHBIM KypCOM
OTBOJIUTCS] CAMOCTOSITEIHHOM paboTe: MOIrOoTOBKAa TBOPUECKUX paboT, cooOIeHnH, pedepaTos.
®opMbI NIPOMEKYTOYHOM U HTOTOBOM aTTECTALIMH
[TpomesxyTouHas aTTecTanus NpoBOIUTCA B hopMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSTENbHBIX padoT;
- IPAKTUYECKUX;

- TBOPYECKUX paboT.

VYyamuecst npoxoasiT UTOroByto arrecranuio — ['MA.
Oo6yuenne Benércs mo yueOHuky O.C.l'abpuensn «Xumust 9 Kimacc», KOTOPBIM COCTaBIsSET €IWHYIO JHHHIO YYeOHUKOB, COOTBETCTBYeT DenepaibHOMY
I'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY BTOPOTO MOKOJICHUs 0a30BOTO YPOBHS U peanu3yeT aBTopckyto mporpammy O.C.I'abpuensHa( 2012r.)

C nenplo peanu3anuu 3J€MEHTOB JUCTAaHIIMOHHOIO O0YYEeHHUs UCTIONB3YIOTCS CIEIYIOIIUE PECYPChI



Ne ypoka Tema ypoka Hcnonb3yeMmslii pecypc

4-5 [TonsiTre o ckopocTu XUMHUYECKO# peakuuu. Karanus https://resh.edu.ru/subject/lesson/2102/start/

12 [TonsiTue 0 ruApoOIU3€E CoJen https://resh.edu.ru/subject/lesson/3123/start/

16-17 OO0mmas xapakrepuctuka 3aeMeHToB VIl A—rpymnibl - ratoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenuHEeHUS rajJoreHOB

19 CepoBoniopon 1 cynbhuabI https://resh.edu.ru/subject/lesson/2434/start/

20 Kucnopoueie coeTuHEeHUsI Cephbl https://resh.edu.ru/subject/lesson/2077/start/

22 Ammuak. Coau aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/

25 docdop u ero coenuHEHUS https://resh.edu.ru/subject/lesson/2073/start/

30-31 KpeMmuuii u ero coeuHeHust https://resh.edu.ru/subject/lesson/2069/start/
CuMKaTHasi MPOMBINUICHHOCTh

36 OOm1ast XxapaKTepUCTHKA METAJLIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3ust MeTamuioB u criocoObl 3alTUThI OT HEe https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy»KaroleH cpeabl 0T XMMUYECKOT0 3arpsA3HEeHHs https://resh.edu.ru/subject/lesson/3504/start/151485/
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TemaTnyeckoe NIIAHUPOBaAHUE Kypca XUMHUM.

9 kJiacc

Pazgea kypca

Koanu
4yecTB

4acoB

OcHoBHOE coaepskaHuE 110 TEMaM

IMoBTOpeHUe W 00001eHNEe CBEAEHMIT TO
Kypcy 8 kiacca. XumMuueckne peakuun

6u.

1. Knaccudukamyss HeOpraHn4ecKruxX BEIIECTB U X HOMEHKIJIATypa. THITbI
XUMUYECKOH CBS3U

2-3. Knaccuukaius XMuMHYECKUX PEaKIHMi [0 pa3In4HbIM OCHOBAHUAM
4-5. TToHsATHE O CKOPOCTH XUMHYECKOU peaknuu. KaTanmm3

6. CamocTosiTenbpHas paboTa 1Mo MOBTOPEHUIO

XHMHYEeCKHE PeaKIiiH B PACTBOPAaX

10 4.

1. DnexkTpoauTHYecKas quccorranus

2. OCHOBHBIE TTOJIOKEHHUS TEOPHUH DIEKTPOIUTUUESCKONU TUCCOIUAIINN

3-4. XuMHU4YeCKHEe CBOMCTBA KHCIOT KaK 3JIEKTPOIUTOB

5. XuMH4Y€ECKHE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB

6. XMMHUYECKHE CBOICTBA COJIEH KaK AJIEKTPOJIUTOB

7. IloHsiTHE O TUAPOIU3E COJIEH

8. O0001IeHHE ¥ CUCTEMATH3aIUs 3HAHUH 110 TEME.

9.KontpomnsHas padora Ne 1

10.ITpaktuueckast pabora Nel»Pemenne sKCIepUMEHTANBHBIX 3a7ad IO TeMe

«Teopust IEKTPOIUTUIECKON TUCCOLIMALTAL

HeMeTajibl 1 UX cOeINHEHUA

254

. Ob1rast XxapakTepUCTHKa HEMETAIIOB

. O6mmas xapakrepuctuka semeHToB VIl A—rpynmsl - ranoreHos

. CoeqrHEeHNs raJIOT€HOB

. O6mas xapakrepuctrka snemeHToB VI A—rpynmsl — xanbkoreHon. Cepa
. CepoBoniopont ¥ cynbhuabt

. Kucnoponnsle coennHeHus cepbl

. Ob6mas xapakrepucTika 31eMeHToB V A—rpymisl . A30T

N QNN R W




8. AMmuak. Coiti aMMOHUS
9 -10. Kucnmopoaubie coelMHEHUS a30Ta
11. ®ocdop u ero coeTMHEHUS

12. O6mras xapakrepuctuka 35eMeHToB IV A—rpynmsl. Yriiepon

13. Kucnopouble coeIuHeHUs yriepoa

14. YraeBoaopo bl

15. Kucnopojcoaepxainiie OpraHui4eckue CoOeIMHEHUS
16. KpemHuii 1 ero coeiuHeHUS

17. CunukaTHasi IPOMBIIIJIEHHOCTh

18. ITonnyueHnue HEMETAIIIOB

19. Ilony4yeHue BaKHEHIINX COETUHEHUM HEMETAIIJIOB
20..0000meHe W CHCTEMAaTH3aldsg 3HAHUH [0 TEME
COCTMHEHUS».

21 KontponbHas padota Ne 2

22-25 Ilpaktuyeckne paboTer Ne2-No5

«Hemerannel u wux

Metaynbl M X cOeIMHEHHS 16 u. | 1. OOuias xapakTepUCTHKa METAJIJIOB
2. X¥MUYecKue CBOWCTBAa METAIIJIOB
3-4. O0m1ast xapaKTepuCTUKa JIeMeHTOB | A—Tpymibl
5. O6mas xapakrepuctuka 3nemMeHToB || A—rpynmsl
6. XKecTkocTb BO/IBI U CIIOCOOBI €€ YyCTpaHEeHUs
7. ATIOMUHHI U €r0 COeTUHEHUS
8-9. XKeneszo u ero coequHeHNs
10. Koppo3sust MeTauioB U CIOCOOBI 3aIUTHI OT HEE
11 -12. Metasmisl B mpupoe. [lonsatue o metanaypruu
13. O6o061IeHne 3HaHuil 10 TeMe «MeTaib»
14. KonTponbHas padota Ne 3
15-16 [Ipaktuuecukue paboTsl Ne6-No7 «PemieHne sKkciepuMEeHTaIbHBIX 3aj1a4 Mo
teme Meraub»
XuMus M OKpyKaouas cpeaa 24 | 1. XMMHYECKHI COCTaB IJIAHETHI 3eMJIS
2. OxpaHa OKpY>KaroIllel Cpeibl OT XUMUYECKOTO 3arpsi3HEHUS
O000ueHue 3HaHMIi MO0 XMMHMH 3a Kypc | 64 | 1. BemecrBa

ocHoBHOH IKO0JbI. [Toaroroka k OI'D

2. XUMUYECKHE PEaKNH
3. OCHOBBI HEOPTAHUYECKON XUMUU

4-5. O6o0menre U cucTeMaTH3alys 3HAHWN, MOJYYCHHBIX B Kypce XUMHUH 8-9




kiacca. KontponbHas pabora Ne 4
6. AHaJIM3 BBIMOJHEHUSI KOHTPOJIBHON PaOOTHI

Pe3epBHOe Bpems 34

Hroro: | 684
B TOoM 4nciie KOHTPOJIBLHBIX pador — 4
IIpakTHyeckux pador - 7

OT1anuynTeIbHbIE 0CO0EHHOCTH PadoYell MPOrpaMMbl M ABTOPCKOI

OcHOBHOE coJiepKaHUE ABTOPCKOM MOIHOCTBIO HAIILJIO OTPAa)XKEHHUE B JaHHOU pabouell mporpamme.

B pabouyro mporpaMMmy 1Mo XMMHH BHECEHBI M3MEHEHHUS IO CPaBHEHHWIO C aBTOPCKOM: M3 pe3epBa mobOaBieHo 1 dac Ha «Metamuibl» U goOaBieH luac Ha
[Tpaktukym 1 «CBoiicTBa METaLIOB U MX coeAuHEHU». OCHOBHOE OTIMYME JAHHOW paboyeil mporpaMmbl OT aBTOPCKOHW COCTOUT B TOM, YTO B aBTOPCKOU
IporpaMMe IpakTHYecKue paboThl CTPYNIUPOBAHBI B OJIOKU - XUMUYECKHE MPAKTUKYMbI, KOTOPBIE TPOBOASTCS MOCIIE U3YYCHUS

HECKOJIbKUX PA3/IeNioB, a B padoyeil mporpaMme 3TH K€ PaKTUYECKUe padOThl JAIOTCS MOCIE U3yUYE€HUS KOHKPETHON TeMbl. DTO TIO3BOJISIET JIyUIIle 3aKPEIUTh
TeOpeTI/I‘IGCKI/If/'I MaTcepurajl Ha IMPAKTUKE U HNPOBCPUTH NPAKTUICCKHUEC YMCHHA W HABBIKW HCIIOCPCIACTBCHHO I1O IIaHHOfI TeMme. YUToOb! IMPOBECTU IMPAKTHUICCKYIO
paboTy Mo KOTJa-TO M3Y4EHHOH Teme, TpeOyeTcsl NOMOJHUTENbHOE BpPEeMs ISl TIOBTOPEHMSI TEOPETUYECKHUX OCHOB, YTO HCKIIIOYAeTCS B JAaHHOW padoueit
porpamme.

PesynibTaTaM ocBOCHHS Kypca XHMHH

[Ipu u3yyeHnr XUMUU B OCHOBHOM IIKOJIE 00€CIIeYNBAETCS JOCTUKEHHUE JTMUHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX PE3YIbTaTOB.
JInyHoCTHBIE:
® B IICHHOCTHO-OPUEHTAIMOHHOMN cepe — YyBCTBO rOPJOCTHU 32 POCCUNCKYIO XUMUYECKYIO HAYKY, TYMaHU3M, OTHOLLIEHUE K TPYAY,
L[€JICyCTPEMIIEHHOCTb;
e (dopMUpOBaHUE IEHHOCTHU 3J0POBOTO U OE30MACHOT0 00pa3a KU3HM; YCBOCHHE MTPaBIJI MHANBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEACHHUS B
Ype3BbIYANHBIX CUTYalMSIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JTIOCH;
® B TPYHOBOil chepe — roTOBHOCTH K OCOZHAHHOMY BBIOOPY JajbHeiIel 00pa3oBaTeIbHON TPAaeKTOPHUH;

e B II03HABaTEJbHON (KOTHUTUBHOM, HHTEJUIEKTYaIbHON) cepe — yMEHUeE yIpaBisTh CBOEH O3HABATENbHOM 1€ATEIbHOCTHIO.



¢ (opmupoBaHHE OCHOB 3KOJOTMUYECKON KYIbTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO MBILIUICHUS, PA3BUTHE OIIbITA

9KOJIOTHYCCKH OpHeHTHpOBaHHOfI pe(bHeKCHBHO-OHeHOqHOﬁ n HpaKTH‘ICCKOﬁ ACATCIIBHOCTH B JKU3HCHHBIX CUTYallUAX;

MeranpeamMerHsble:

® YMEHHE CAMOCTOSITEJILHO OIPEEIATh LIeJIU CBOETO 00YUEeHHUsI, CTaBUTh U (POPMYIHPOBATH J1J1s ce0sl HOBBIE 33]]a4l B yu€0e U M03HaBaTeIbHOM
NEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MI03HABATEIbHOMN JAEATEIbHOCTH;

® YMEHHE CaMOCTOATEIBHO IJIAHUPOBATH IYTH JOCTHKEHUS LI€JICH, B TOM YMCIIe allbTepHATUBHbIE, 0CO3HAHHO BHIOMpATh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI
pelieHrs yueOHbIX U T03HABATENbHbBIX 3a/1a4;

® YMEHUE COOTHOCUTh CBOU JCHCTBUS C IJITAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEH JAEATEIBHOCTH B IPOLECCE JOCTUKEHUS
pe3yibTara, ONpeAesaTh CIOCOObI NEHCTBUN B paMKaX MPEIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
W3MEHSIOLIENCS CUTYallue;

® YMEHHE OLICHUBATh NMPABUIHLHOCTh BBINOJIHEHUS YUeOHOU 3a/1a4k, COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHNUS;

® BJIa/ICHHE OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSATHSI PEIIEHUH 1 OCYILECTBICHHUS OCO3HAHHOTO BHIOOpA B Y4eOHO U MO3HaBaTEIbHON
JEeATEIbHOCTH;

® YMEHHE ONpeAeATh MOHATHUS, CO3/]aBaTh 0000IIEHNUS, YCTaHABIMBATh aHAJIOTHH, KJIacCU(UIMPOBATh, CAMOCTOSITEILHO BEIOMPAaTh OCHOBAHUS U KPUTEPUU
JUI KJ1acCU(UKAllMY, yCTaHABIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PacCykACHHUE, YMO3aKIIIoUeHUE (MHIyKTUBHOE,
JIeTYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

® YMEHHE CO3/aBaTh, IPUMEHATh U MPEOOPA30BbIBATH 3HAKK U CUMBOJIbI, MOJIEJIN M CXEMBI JUIsl pelIeHUs yUeOHBIX U T03HABATEIbHBIX 3a/1a4;

® yMEHHE OpraHU30BbIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESITEIbHOCTD C YUUTEIEM U CBEpCTHUKAMU; paboTaTh MHIMBUIYAJIbHO U B TPYIIIIE:
HaXOJUTh 00Illee pelIeHre U pa3peniaTh KOHQIUKTHI Ha OCHOBE COTJIAaCOBAHMSI MO3ULIUN U Y4€Ta HHTEPECOB; GOPMYINPOBATh, apTyMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE;

® YMEHHUE OCO3HAHHO UCIIOIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3a1a4eii KOMMYHUKAIUU JJIs BBIPA)KEHUS! CBOMX YyBCTB, MBICIIEH U
MOTPeOHOCTEN; TIIITAHUPOBAHKS M PETYJISIIUA CBOCH NIEATETLHOCTH; BIaJCHNUE YCTHON M MUCHMEHHON PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOU

peLII)IOd)OpMMpOBaHMG 1 pa3BuTne KOMNETEHTHOCTU B 06.21acTU UCNob30BaHMUA MHd)OpMaLI,MOHHO-KOMMYHVIKaLI,VIOHHbIX TEXHOHOFMVI;



L4 q)OpMI/IpOBaHI/Ie " PAa3BUTHUC 3KOJOTUYCCKOI'0 MBIIJICHHUA, YMCHUC IPUMCHATH €TI0 B HO3HaBaTeJII>HOI>’I, KOMMYHHKaTHBHOﬁ, COHH&HBHOﬁ MMPAaKTHUKEC U

npodeccnoHaNIbHON OpUEHTAIUH.

IIpeameTHsbIe:

1.B no3naBartenbHoi cdepe:

® J1aBaTh ONPEICIICHUS U3YYCHHBIX TOHITHH: «(XUMUYECKUH DIIEMEHTY, «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTBIE U CIOKHBIC BEILIECTBAY, BEILECTBOY,
«xuMuyeckas GopMyiay, «OTHOCUTEIbHAs aTOMHAs Maccay, «OTHOCUTEIIbHAsI MOJIEKYJIIPHAs Maccay, «BaJIGHTHOCTbY, «CTEIIEHb OKHUCIICHUS,
«KPUCTAJUIMYECKAST PEHIETKA», OKCHIBI», «KHCIOTHI», «\OCHOBAHUS», «COIN», «aM(pOTEPHOCTHY, KHHAUKATOPY, «IIEPHOANICCKHIA 3aKOHY,
«repruogudeckas TabinLa», «M30TOIBD, «XUMHUECKAs CBA3bY, «3JIEKTPOOTPULIATEIIBHOCTDY, «XUMUYECKAs peakLUs», «XUMUUYECKOE YPABHEHU €M,
«TEHETUYECKAs CBA3bY», «OKHCIEHUEY, «BOCCTAHOBIICHUEY, «QIEKTPOIMTHYECKAS AUCCOLUALUAY, «CKOPOCTh XUMUYECKON PEaKLIUN;

® OIKCAaTh AEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO IIPOBEACHHBIE XUMUYECKUE DKCIIEPUMEHTBI;

® OIKCHIBATh U Pa3INyaTh U3yUYEHHBIE KJIACChl HEOPIraHUUECKUX COEAUHEHUMN, IPOCTHIE U CJIOKHBIE BELIECTBA, XUMUUYECKHE PEaKLIUU;

® KJIaCCU(PHUIMPOBATH U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

¢ JicJIaTb BBIBOABI U YMO3AKIIFOYCHUA U3 Ha6J'IIo,[[eHPII>i, HN3YUCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTCﬁ, IMPOTrHO3UPOBATH CBOMCTBa HCHU3YUCHHBIX BCHICCTB I10

AQHAJIOTUU CO CBOWCTBAMU U3Y4YECHHBIX;
® CTPYKTYpPUpPOBATh U3YUYEHHBII MaTepHall U XUMUYECKYI0 HH(POPMAIIHIO, TOITYYEHHYIO U3 JPYTUX HCTOYHUKOB;

¢ MOICIUPOBATH CTPOCHUC aTOMOB 3JICMCHTOB 1-3 nepuoaoB, CTPOCHUEC IPOCTHIX MOJICKYII;

2.B 1IeHHOCTHO — OPMEHTALIMOHHOM cepe:
® aHAM3HMPOBATh W OLIEHWBATH MOCIEACTBHUS JIJIsl OKpPY KaIoIIel cpeabl OBITOBON M MPON3BOACTBEHHOM IE€ATEILHOCTH Y€TIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIEeCTB;
3. B TpynoBoii cpepe:

® IIPOBOJUTH XUMHYCSCKHI OKCIICPUMCHT,
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4. B cdepe 0e30MaCHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBAaTh IICPBYIO IIOMOLIb ITPU OTPABJICHUAX, OXKOraX U APYyrux TpaBMax, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM.

CopepxaHune yyebHoro npegmeTa U TpeboBaHMA K YCBOEHUIO NpOrpaMmbl

Kypc xumun 9 knacca mpeanosnaraer u3ydeHue cienyonmx paszaenos: «[loBropenue m o0o0mmeHne cBeneHu Mo Kypey 8 kiacca», «XUMHYECKUE
peakuuu B PacTBOpPaxX >IEKTPONUTOBY», «Hemeramnel m uxX coenuHeHHs», «MeTauibl U HMX COCOUHEHHUs», «XHUMHS U OKpYXKarllas Cpeaa», a TaKkKe
«O0001IeHe 3HaHUH 110 XUMHH Kypca OCHOBHOM MIKOJIbI. [Toaroroska Kk OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY» [IpakTukyMm pazHeceH 1o TemaM Kypca.

IloBTOpEeHue U 00001IeHHE CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coenunenns. OKCUIBI coeoOpa3yromiue u Hecosieoopasyromue. ['uapokcuap: ocHoBaHUs, aM(GOTEPHBIE THIPOKCH/IBI,
KHUCJIOpOJIcoAepKalie KucaoTsl. CpeHue, Kuciable, OCHOBHbIE U KOMILIEKCHBIE COJIH.

Tunsl cBs3u. MonHbI T cBsi3u. KoBaneHTHas mosisipHasi U KOBAJEHTHAs HEMOJsIpHas CBsA3b. MeTamnyeckas CBSI3b

O06o01IeHne cBeAeHH 0 XUMUYecKuX peakiusax. Kinaccupukanusa XuMHUECKUX peakIMi M0 pa3IUYHbIM OCHOBAHHIM: COCTaBYy U YHCIY pearupyromnnx
1 00pa3yromuXCcs BEIIECTB, TEIIIOBOMY A (PEKTy, HAMpaBICHUIO, HK3MEHEHUIO CTETICHEN OKUCIICHHS JIEMEHTOB, 00Pa3yIOIINX pearupyrolre BemecTna, dase,
HCIIOJIb30BAHUIO KaTaau3aropa.

[TonsiTue 0 CKOpPOCTH XMMHYECKOM peakiuu. DakTophl, BIMSIOMIAE HA CKOPOCTh XMMHYECKHX PEAKIMA: MPUPOJA PEarupyrolux BEHIECTB, HX
KOHIIEHTpallKs, TEMIIepaTypa, IIoaJb CONPUKOCHOBEHHUS, HaTMYue Karanuzaropa. Katanus.

JdemMoHcTpanuu
e (O3HaKOMIIEHHE C KOJJICKIIUIMH METAJJIOB H HEMETAJIJIOB.
O3HaKOMIICHHE C KOJUIEKIUSIMH OKCHJIOB, KHCJIOT U COJICH.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUH OT MPUPOABI PEATHPYIOIINX BEIIECTB.
3aBI/ICI/IMOCTI) CKOpOCTI/I XI/IMI/I‘-IGCKOfI peaKum/I oT KOHHeHTpaI_[I/II/I peampy}onmx BCIICCTB.
3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT TUIOIIAM COTPUKOCHOBEHHUS PEArHPYIONTUX BEIIECTB («KKHUTISIITUN CIION» ).
3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKLIUU OT TEMIEPATYPhI PEAarMpyIOLIUX BELIECTB.

JlaGopaTropHbie ONBITHI
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1. B3aumopeiicTBe aMMHaKa U XJIOPOBOJIOPOJA.

2. Peakuust HeUTpaau3aiuu.

3. HaGmroienue TerioBoro 3 QexTa peakiuu HeuTpaaTu3aii.

4. BzaumoeiictBre cepHoi KUCIOTHI ¢ okcuom meau (II).

5. PaznoskeHune nepokcuaa BoJopoia C IMOMOIIBIO KaTanasbl KapTodes

6. 3aBHUCHMOCTb CKOPOCTHM XHMHYECKOM PEaKIuu OT MPHUPOIbl peardpyroluX BEIIeCTB Ha MPUMEpPE B3aUMOACHCTBHSI PACTBOPOB THOCYIb(aTaHATPUS U
xJyiopuja 6apusi, THOCyIb(haTa HATPUS U COISTHON KHUCTOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON pEeaKIMK OT MPUPOIbl METAIIIIOB MPH UX B3aUMOJAECUCTBUHU C COISTHOW KUCIOTOM.
8. 3aBHCHMOCTbH CKOPOCTH XUMHYECKON PEaKIIMH OT MPUPOIBI KUCIOT MPU B3AUMOICHCTBHH UX C KEIIC30M.

9. 3aBHUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIH OT TEMIIEPaTypBhI.

10. 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEAKIUU OT KOHIICHTPALIHH.

11. 3aBUCHMOCTb CKOPOCTU XMMHUYECKOHN peakliy OT IJIOMIAAN COPUKOCHOBEHHS pEarupyroIIruX BElIecTB.

12. 3aBUCUMOCTBH CKOPOCTH XMMUUYECKOW PEaKIUM OT KaTaau3aropa.

XHMHYeCKHe PeaKIi B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTHE 00 ANEKTPONUTUYECKON AUCCOLUALMHN. DIEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHu3M TUCCOLMALUU 3JIEKTPOJIUTOB C PA3IMUHBIM XapaKTepOM
cBs13u. CTeneHb 3IeKTPOoIUTHYECKON Aucconnany. CuibHbIe U cliabble 3JIEKTPOIMTHI.

OCHOBHBIC TIOJIOKEHHUSI TEOPHH DSJICKTPOIUTHUYECKOW mucconuanuu. Kiaccmpukamuss MOHOB M UX CBOMCTBA. KHCIOTHI, OCHOBaHUS W CONHM Kak
3JIeKTpoInThL. X Kiaccupukanus u quccoruanus.

OO01re XMMUYECKHe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKM MHAMKATOPOB, B3aUMOJIEHCTBUE C METAJUIAMU, OKCUJAMHU U TUAPOKCHUIAMH METAJJIOB U
cosIMU. MoeKyNspHbIe U HOHHBIE (TIOJIHbIE U COKPALEHHbBIE) YPaBHEHUS PEaKLIUH.
XHAMHMYECKUI CMBICII COKPAIIEHHBIX YPABHEHUM. Y CIIOBUS IPOTEKAHUS PEAKIIMI MEXTY DJIEKTPOJIMTAMU 10 KOHIA. PsA1 aKTHBHOCTH METAIIIIOB.

OOme XMMHUYECKHE CBOMCTBA MIeNoYei: B3aUMOJEHCTBHE C KHCIOTaMM, OKCHAAMU HEMETauIoB, colsiMU. OOIume XMMHUYEeCKHe CBOMCTBa
HEPACTBOPHUMBIX OCHOBAHMI: B3aMMOJICHCTBUE C KUCIOTAMH, Pa3JI0KEHUE P HarpeBaHUU.

OO0ure XMMUYECKHE CBOMCTBA CPEAHUX COJICH: B3aMMOJIeiiCTBHE C KUCIOTaMH, LIeJI0YaMHM, COJIIMU M MeTajulaMu. B3anMoseiicTBue KUCIBIX coliel co
HIEJIOYaMHU.

I'upponus, xak oOMeHHOE B3aMMOJAEWUCTBUE cojiell ¢ BOmoH. I'maponu3 coin CUIBHOTO OCHOBaHHS M ciaaboil KuCHOoThL. [maponus coim ciaboro
OCHOBaHHMS U cuiibHOU KucaoThl. [lkama pH.

CBolicTBa KHUCJIOT, OCHOBaHM, OKCUOB U COJIEN B CBETE TEOPUU AIEKTPOJUTUUECKON JUCCOLUAILIMN U OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JdemMoHcTpanuu.
e lcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOTHOCTb.
e 3aBHCHMOCTb 3JIEKTPOIPOBOAHOCTH YKCYCHOU KUCIOTHI OT KOHIIEHTPAIUH.
e JIBM)KEHHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
e OmnpexaeneHue xapakTepa Cpeaibl B pacTBOpax CoJei.
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JlaGopaTopHbie ONBITHI.

13. Iucconmanus cnadbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.
14. VI3MeHeHre OKpACKU MHAUKATOPOB B KUCIOTHOM Ccperie.

15.Peakuiys HeUTpaau3aluy pacTBOpa MIENOUN PA3IUYHBIMUA KHCIOTAMHU.
16. [Tomyuenue runpoxcuaa meau (I1) u ero B3anMoaeiicTBrE ¢ pa3TMIHBIMUA KHUCIOTAMU.
17. B3anmoelcTBIE CHITBHBIX KUCIOT ¢ okcuaom meau (11).

18. B3aumoneicTBre KUCIOT C METAJLIIAMHU.

19. KayecTBeHHas peaknus Ha KapOOHAT-HOH.

20. Tlony4yenue cTyIHS KPEMHUEBOU KUCIOTHI.

21. KavecTBeHHas peakIus Ha XJIOPHUJI- WIH CyTb()aT-uOHBI

22. VI3MeHeHne OKpacKy MHAUKATOPOB B LIEIOYHOM Cpejie.

23. B3anMoelicTBIE MIETOYEH ¢ YIIIEKUCIBIM Ta30M.

24. KauecTBeHHas peakius Ha KATHOH aMMOHHUS.

25. Tlonyuenne ruapokrcuaa meau (1) u ero paznoxenue.

26. B3aumoieiicTBue KapOOHATOB € KHCIIOTAMHU.

27. Ionyuenue ruapokcuaa sxenesa (11).

28. BzaumoseiicTBue xene3a ¢ pactBopoM cyibdarta meau (11)

IIpakTnyeckune padoTsl
1. Pemienue skcriepMMEHTaIbHBIX 33/1a4 10 TeME «JIEKTPOIUTHUECKAs JUCCOLIUALUS»

Hemerasibl M X COeIUHEHUS
CtpoeHre aToOMOB HEMETAJIJIOB U UX nosoxeHue B [lepuoauyeckoii cucreme. Psin anekrpoorpunarensHocTd. Kpuctaninyeckue peméTku HeMeTauioB
— MPOCTHIX BellecTB. AyutoTponus 1 e€ npuunHbl. Guznyeckue cBoiicTBa HeMeTau10B. O0IIKMe XUMUYECKHE CBOMCTBA HEMETAJIIOB!
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.
l"anmorensl, ctpoeHre UX aroMoB U MoJeKysl. dusndeckre U XMMUYECKUE CBOMCTBA TajOr€HOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB T'aJIOTEHOB B
3aBHUCHUMOCTH OT MX mojoxeHus B [lepuonndeckoii cucteme. HaxoxneHre rajJoreHoB B MPUPOJE U UX NoJydyeHue. buonornyeckoe 3HaueHUE U MPUMEHEHNE
raJIOr€HOB.
["anoreHoBOOPO/IbI U COOTBETCTBYIOIIME MM KHCIOTHI: IJIABUKOBas, COJIsIHAs, OpOMOBOAOPOJHAs, MoaoBoAopoaHas. ['amorenuanl. KauecTBeHHBIE
peakIMy Ha rajJoreHu1-uoHsbl. [IpuMeHenne coelnHeHN TaJoreHoB U X OMOJIoruyecKast poib.
O6mras xapaktepuctuka saeMeHTOB VIA-rpynmer. Cepa B mpupoae u €€ monxydeHue. AJTOTPONHbIE MOIU(DHUKAIMNA CEPhl U UX CBOWCTBA. XUMHUYECKHE
CBOWCTBA CEPhI U €€ TPUMEHEHUE.
CepoBOZIOpO/I: CTPOEHNE MOJIEKYJIbI, (PU3NUECKHe U XMMUUYECKHE CBOMCTBA, NosiyueHue u 3HaueHue. CepoBogopoHas kuciaora. Cynbhuasl U UX 3HaAUEHUE.
JlroMHHOOPBHI.
Oxcun cepri(1V), cepaucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha Cyab(QHUT-HOH.
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Oxcun cepri( VI), cepHast kucnota, cynbdarel. Kpucranmoruaparsl.

CepHast KUCIIOTA - CHIIBHBIN 371eKTposuT. CBOWCTBA pa30aBICHHOMN CEPHOI KUCIIOTHI, KAK TUITUYHOW KUCIOTHI: B3aUMOJICHCTBHE C METAJIJIaMH, OCHOBHBIMH U
aM(OTEpHBIMU OKCHJAMH, OCHOBAHUSAMH U aM(pOTEPHBIMH THIPOKCUAAMHU, cosiMU. KauecTBeHHast peakuus Ha Cyab(aT-uoH.

OOmrast XxapaKTepUCTUKA JIEeMEHTOB VA-Tpymiibl. A30T, CTPOCHHE €ro aToMa W MOJIeKyJbl. DU3nyeckne U XMMUYECKUE CBOWMCTBA W NMPHUMEHEHHE a30Ta.
A3OT B IIPHPO/JIE U €ro OMOJIOTHYECKas POIb.

AMMHaK, CTpPOCHHE MOJICKYJIbI M (pU3HUEcCKue CBOWCTBA. AMMHUAYHasl BOJA,, HAIATHIPHBIA CIUPT, TUAPAT aMMHUaka. JJOHOPHO - aKIENTOPHBIH MEXaHU3M
o0Opa3oBaHMs KaTHOHAa aMMOHUs. BoccTanoBHTeNbHBIE CBOMCTBAa aMMuaka. Cojli aMMOHHS U UX IpuMeHeHne. KadecTBeHHast peakiys Ha KaTHOH aMMOHHSL.

OKcuibl a30Ta: HECOJIEOOPaA3YIOIINE H KHCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHL. A30THAs! KUCIIOTa, €€ TIOJyYCHUE U CBOicTBa. HUTpaThl.

doctop, crpoenne aroma u amorporus. Dochuasl. Pochun. Oxcun docdopa(V) u oprodochopnas kucinora. Docdarel. DochopHbie ya0OpeHHUS.
HcexTunnanl.

OOmiast xapakTepucTuKa 3J1eMeHTOB [V A-TpymIbel: OCOOCHHOCTH CTPOCHHS aTOMOB, NMPOCTBHIX BEIIECTB M COCIWHEHHWH B 3aBHCHMOCTH OT ITOJIOKCHHS
sanemeHToB B llepuoamnueckoit cucreme. Yriaepod. AJUIOTpomHble Moaudukanuu: anmas, rpadut. AMOpHBIH yriaepoa: caka, aKTUBUPOBAHHBIM YTOIb.
Ancopbuust. XuMuuyeckue cBoiicTpa yriepojaa. Kokcoxumuueckoe npous3BoACTBO U ero npoaykuus. Kapouasr.

Oxcup yraepoaa(Il): ctpoenne momnekynbl, monydeHue u ero ceoictBa. Okeun yriaepoga(lV): ctpoenre Monekynbl, MOMTyYeHUE U €r0 CBOMCTBA. YTOJIbHAs
kucioTa. Coyr yroiabHOM KHCIOTHL: KapOOHATHI U TUAPOKAapOOHAThl. TeXHUYecKas U MUIIeBast COJa.

Opranuueckasi XuMusi. YTJI€BOJOPOIBI..

MeraH, 3TaH ¥ TponaH Kak MpeAeibHble (HACHIIIEHHBIC) YIIIEBOAOPOAbI. DTHIIEH W aleTHIIEH, KaK HempeaeibHble (HEHACBIIICHHBIC) YTIEBOJOPOIBI.
CrtpykrypHble (opMmynbl BemecTB. ['opeHue yrieBoaopoJoB. Peakiuu aeruapupoBaHHs NPECIbHBIX YIIIEBOAOPOIOB. KauecTBeHHBbIE peakiuu Ha
HETpeIeTbHBIE COCTNHEHHUS.

CrnupTel. DTUIOBBIA CHOUPT, €ro MojiydyeHue, MpuMeHeHue U (uznonorudeckoe neiicteue. TpéxaroMmublii cnupt riaunepuH. KauecTBeHHas peakuus Ha
MHOTOAQTOMHBIE CITUPTHI. Y KCYCHAsI KACIIOTA - MIPEICTAaBUTENh Ki1acca KapOOHOBBIX KUCIIOT.

KpemHuuii, crpoenue ero aroma u csoiicrsa. Kpemuuit B npupone. Cununusl u cunad. Oxeun kpemHus(1V). KpemuueBast kuciora u e€ conu.
[TpouzBoacTBO cTekia U rieMeHTa. [IpoayKIus CUITMKaTHON TPOMBIIIUIEHHOCTH : ONITUYECKOE BOJIOKHO, KepaMuka, dapdop, dhasac. OnTrudeckoe BOJOKHO.

Hewmerannel B mpupoge. ®PpakuMoHHAs NEperoHkKa >KUAKOTO BO3AyXa Kak crnoco0 MOoJydeHHs KUCIOopoja, a3ora, aprona. Ilomydenue docdopa,
KPEMHHS, XJI0Pa, HOJa. DIEKTPOIIN3 PaCTBOPOB.

[TonydyeHune cepHOMl KHUCIOTBI: CHIPbE, XUMH3M, TEXHOJIOTHYECKAas CXeMa, METOJl KHIIAMIEro CJosi, NPUHIUMbBI TEIIO0OMEHa, MPOTHBOTOKA U
mupkymsinuau. Oneym. [Ipon3BoCcTBO aMMHaKa: ChIphE, XUMH3M, TEXHOJIOTHUECKAs CXEMA.

JdemMoHcTpanuu
e Konekuus HeMeTalloB.
e Mopenu KpUCTAUTIINYECKUX PEIIETOK HEMETAIIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
e ['opeHre HEMETAJIOB - MPOCTHIX BELIECTB: cephl, (pochopa, ApeBEeCHOro YIIs.
e (OOpas31pbl rajoreHoB - MPOCTHIX BELIECTB.
e Komneknust npupoIHbIX COEAMHEHUH XJIOPA.
e BzaumopeiicTBHue cephl C METAIIAMU.
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e [‘opeHue cepbl B KUCIOPOJIE

e  Komnekmus CynbQUIHBIX PY/I.

e KauecTBeHHas peakius Ha CyIb(uI-uoH

e B3saumopeiicTBUE KOHUEHTPUPOBAHHONW CEPHOM KUCIOTHI C MENIBIO.
e (OOyrianBaHHE OPraHUYECKUX BELIECTB KOHIIECHTPUPOBAHHOM CEPHON KHUCIOTOM
e Jluarpamma «CocTaB BO3/1yXa».

e Ilonyyenue, coOupaHue U pacro3HaBaHUE aMMHAaKa.

e Paznoxenue OuxpomaT aMMOHHUS.

B3anMozeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTBI C MEJBIO.
Pa3znosxenue HUTpaTa Kajaus U TOPEHUE APEBECHOTO Yrojibka B HEM

- OOpa3iiel MPUPOAHBIX coennHeHui Gochopa.

I'openne docdopa Ha Bo3yXE.

Komtekmust «O0pa3nbl MPUPOTHBIX COSAMHCHUN YTIepOIay»
Mopenu MOJIEKyJT METaHa, dTaHa, TUICHA U alleTUJICHA.
Komtekmust «O0pa3ibl MPUPOTHBIX COSAMHCHUN KPEMHUS.
Konnekuus crekna, KepaMHKU, HEMEHTA U U3JIETIUI U3 HUX.
Komnnexkuust npoayKuuy CUIMKaTHOW MPOMBIIIIIEHHOCTH.
Buneodparments! u cnaiasl «[Ipon3BoACTBO CTEKIA U IIEMEHTAY .
Konnexkuus «IIpupoaHsie coeAMHEHNS HEMETAILIOB) .

Mopenu anmnapaToB AJi IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mopenb KOJIOHHBI CUHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «IIponsBoncTBo cepHoit KUCIOTh. "' BuneopparmenTs u cnaiasl «IIpor3BoacTBO aMMHUaKay.
Konnexkuust «Ceipb€ A1 MOTy4EHUsI CEPHOM KUCIOTBI».

JlabopaTopHbIe ONbITHI

29. Pacrio3HaBaHue rajJloreHuI-NOHOB.

30. KauecTBeHHBIE peakllMU HA CYIb(aT-UOHBI.

31. KauectBeHHas peaxiiysi Ha KAaTHOH aMMOHHSI.

32. XuMHuecKue cBOMCTBA a30THOM KHCIOTHI, KaK AJIEKTPOJIUTA.

33. KauectBennsie peaknuu Ha hocdar-moH.

34. TlonyyeHne U CBOMCTBA YrOJbHON KUCIIOTBHI.

35. KauectBeHnHast peakiysi Ha KapOOHAT-HOH.

36. [IponyckaHnue yriaekucioro ra3a yepe3 pacTBOp CUIIMKATa HATpUS.



IIpakTnyeckune padoTnl

2. I3yueHue CBOMCTB COJITHOW KHUCIIOTHI.

3. 3yueHue CBOMCTB CEpHOM KUCIIOTHI.

4. ITonyyeHne aMMHaKa ¥ U3y4€HHUE €ro CBOMCTB.

5. [MomyueHue yriieKUCIOro ra3a u u3ydeHue ero cBorcTB. KauecTBeHHas peakiiys Ha KapOoHAT-HOH.

MeTa/uibl M UX COeTUHEHUS

[Tonoxenue MeramioB B Ilepuonnueckoi cucreMe XMMHUUYECKUX 3JeMeHTOB 1. M. MenneneeBa, ctpoeHrne X aTOMOB M KpUCTaLUIOB. MeTramuinueckas
CBS3b W METAUTMYECKas KpUCTATUYecKas pemeéTka. Du3nyueckue CBOWCTBA METAUIOB: JJIEKTPO- M TEIUIOMPOBOIHOCTh, OTpPaXKAroIash CIOCOOHOCTH,
MJIaCTUYHOCTh. CIUIaBbl YEPHBIE U LIBETHHIE.

Mertamibl Kak BOCCTAHOBUTEINU. DIEKTPOXUMUUYECKUH psAll HANpspKeHW. B3auMoaeiicTBue MeTalijioB ¢ HEeMeTaulaMH, OKCHJIaMU, KUCIIOTaMH, COJISIMHU.
AJTIOMUHOTEPMHUSL.

OO6mas xapaktepucTuka 31eMeHTOB |A-rpymmbl OKCUIBI U THAPOKCUIIBI HICTIOYHBIX METAJIOB, UX TOJyY€HHE, CBOMCTBA, MpUMEHeHue. BaxHeimme
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAUYEHHUE B )KUBOW U HEKUBOU IPUPOJE U B )KU3HU YEIIOBEKA.

O6mas xapakrepuctuka 3yeMeHTOB |IA-rpynmbl OKCHIbI U TUIPOKCHUIBI IIETOYHO3EMENBHBIX METAJJIOB, WX IOJy4YeHUEe, CBOWCTBA, NMPUMEHEHUE.
Baxkueiime conu menouyH03eMeNbHBIX METANIOB, X 3HAYCHHE B )KUBOM U HEXXHUBOW MPHUPOJIE U B )KU3HU ueroBeka. KapOoHaThl M THIPOKapOOHATHI KabIHU.

KéctkocTh Bosbl: BpeMeHHas U nocTosiHHas. CriocoObl yeTpaHeHUs BpeMEeHHOU KECTKOCTU. CrocoObl yCTpaHEeHUsI OCTOSTHHOM sKECTKOCTH. VIOHUTHI.

CoenvHeHUs QIIOMHHHUS B TPUPOJE. XUMHUYECKHE CBOicTBa amoMHUHHS. OCOOEHHOCTH OKCHAAa M THIPOKCHIA alOMUHUA Kak amM(pOTEepHBIX
coequHeHn. Baxknelme conu antfoMUHUS (XJIOpU, cyibdar).

OcoOenHocTH cTpoeHHUs artoma jxenesa. JKene3zo B mpuposae. Baxkueiimme pynbl xeneza. Oxcunbl u runpokcunbl xkenesa(ll) u xeneza(Ill). Conu
xene3a(Il) u sxeneza(Ill). OOHapyxeHHEe HOHOB KaTHOHOB JK€J€3a B pacTBOpE. 3HaUCHHE COEIMHEHNUN Kele3a.

Koppo3ust xumuueckas W dJIeKTpOXMMHUYecKas. 3aliuTa METalJIoB OT KOppo3uu. Merajuibl B MpUpoae: B CBOOOJHOM BUJIEC M B BHJE COCIUHEHUI.
[Tonsitue o metamnyprun. YépHas u nBeTHas Metayutyprus. [lupomeramnyprus, ruipoMeTauTyprus, JiekTpoMeramutyprus. Jlomennsiit nporiecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.

JdemMoHcTpanuu
e B3auMoJelCTBUE HATPHUS, JINTUS U KaJIbLUs C BOJOU.
B3aunmoneiicTBre aqtOMUHUS C KUCIOTaMH, 1I€JI0YaMU U BOJOM.
B3anmMogeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBiIeHHOW U KOHIICHTPUPOBAHHOM ).
Okpacka miaMeHu COeIMHEHUSIMHU IIEJIOYHBIX METAJIIOB.
Okpacka miaMeHu COeIUHEHUSIMHU IIETI0YHO3EMETbHBIX METAJUIOB .
T"amenune n3BecTH BOIOH.
[Tonydenue KECTKON BOABI B3AUMOAEHCTBUEM YTIJIEKUCIIOTO C U3BECTKOBOW BOJIOM.
Konnexuust npupoIHbIX COEAMHEHUN aTIOMUHMUSL.
Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS B €0 MOAU(DUKAITII.
[Monydenue ampoTepHOTO THAPOKCUIA ATIOMUHUS M UCCIIETOBAHUE €TO CBOWCTB.

16



Boccranosnenue menu u3 okcuaa meau (1) Bogopogom.
Buneogparmentst u cnaiinbl « [pou3BOACTBO UyTryHa U CTAIMY.
Buneodparmentst u cnaiiasl «3aenus U3 yyryHa v CTaim.
Buneogparments! u cnaiiasl «I[pou3BoICTBO aIFOMUHUSY.

JlaGopaTopHbIe ONBITHI

37. BzaumoeiicTBue xeinesa ¢ pactBopoMm cyibdara meau(1l).
38. Iony4yeHue U3BECTKOBOM BOBI U OIBITHI C HEH.

39. [Nonyuenne ruapokcuaos xenesa (1) u (11I).
40.KauecTBeHHBIC PEAKIIH HA KATHOHBI XKele3a.

IIpakTnyeckune padornl
6. Pemienne sxciepuMeHTaNbHbIX 33a4 110 TeMe «MeTabl».

XuMHUS U OKpYKAKOLIas cpeaa
Crtpoenue 3emiu: s,ipo, MaHTUs, 3eMHas KOpa, UX XUMU4eckuil coctas. JIutocdepa u e€ xumuueckuit cocras. Munepainsl. Pyasl. OcagodHbie TOpOAbI.
[Tone3Hble uckonaemble. XUMUUECKUH COCTaB rMIpocdepbl. XMMUYECKHI cOCTaB aTMOC(EpHI.
VICTOYHMKM XMMHYECKOTO 3arps3HEHHS OKpYyKaromlel cperpl. [1o0anbHbIE SKOJIOTHYECKHE MPOOJIeMbl YEIOBEUECTBA: MAPHUKOBBIA A(PQPEKT, KUCIOTHBIC
J0/11, 030HOBBIE ABIPbl. MEXyHapOIHOE COTPYJHUUYECTBO B 0OJACTH OXPAaHBI OKPYKAIOLIEH CPe/ibl OT XUMUYECKOT0 3arps3HeHus. «3ei1€Has XUMHUS».

JdemMoHcTpanuu
e Buneodparments! u cnaiiasl «CtpoeHue 3emiid U €€ XuMudeckuil coctaBy. " Kosuekius MUHEpaioB U TOPHBIX MTOPOJ.
e BuneodparmenTs! U cnaiiipl «I'100anbHbIE 9KOJIOTHYECKHE MPOOIEMbl YETOBEUECTBAY.

JlaGopaTopHble ONBITHI
41. N3y4yeHue rpaHura.

O000menne 3HAHUI 10 XMMHUH 32 KypC OCHOBHOM mIKO0JbI. [Toaroroka k OCHOBHOMY rocyiapcTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHHEM XHMHUecKoro ayeMeHTa B Ilepuoanueckoit cucreme. CTpoeHHE BeLIECTBA: XMMHUYECKasi CBA3b U

KPUCTANINYECKUE PEHIETKU. 3aBUCUMOCTh CBONCTB 0OOpa30BaHHBIX 3JEMEHTAMM MPOCTHIX BEUIECTB (METAIJIOB, HEMETAJJIOB, OJAropoJHBIX TIa30B) OT
IIOJIOKCHUS JJIEMCHTOB B Hepnozmqecxoﬁ cucteMe. Tunosorus HCOPraHNMYCCKUX BCUICCTB, ACJICHUC X Ha KJIACChl U I'PYIIIBI. HpeI[CTaBI/ITeJ'II/I.

[Tpu3Haku M yCIOBHs NMPOTEKAHUS XMMUYECKUX peakuuil. TUIONOrHs XMMHYECKUX pEeakIUil Mo pa3Iu4HbIM OCHOBaHUAM. Peakuuu moHHOro oOMeHa.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTE€pPHble XMMHUYECKHE CBOWCTBA COJEOOPA3YIOMIMX OKCHAOB, THIPOKCUIOB (OCHOBAaHHWM, KUCIOT U
aM(}OTEPHBIX THAPOKCUIOB), COJICH.
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B pe3yJbTaTe H3y4€HUsI XUMHUH Ha 0a3zoBoOM YpPOBHE B 9 kiacce

YuyeHuk HAYYUTCH:

Ionumame

- XUMHYECKYI0 CHMBOJIMKY: 3HAKH XUMHYECKHX JIEMEHTOB, (POPMYITbl XUMHUYECKUX BEIIECTB, YPABHECHUS XUMHUYCCKUX PEaKITUH

- BaXHEUIINE XUMUYECKUE TOHSTHS: BEIIECTBO, XUMUYECKUM DJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEJIbHBIE aTOMHAss M MOJIEKYJISIpHAs MacChl, MOH,
KaTHOH, aHWOH, XHMHYECKas CBs3b, JJICKTPOOTPUIIATCILHOCTh, BAJICHTHOCTb, CTCICHb OKHCIICHHS, MOJb, MOJISIPHAs Macca, MOJIAPHBIH 00BeM,
pPacTBOPBI, SJEKTPOJUTHl M HEIICKTPOJUTHI, AIEKTPOIUTHUYECCKAsT JUCCOLUALNS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCICHHE W BOCCTAaHOBJICHHE,
TEII0OBOM 3P (PEKT peakiy, OCHOBHBIE THIIbI PEAKIIMA B HECOPTAHUYECKON XUMUH

- (hOpMYJTMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XUMHUU: aTOMHO-MOJICKYJISIPHOTO YYCHHUS, 3aKOHOB COXPAHCHHSI MACChl BEIIECTB, IIOCTOSTHCTBA COCTaBa
BellecTB, ABoraapo; mnepuoanyeckoro 3akonHa J[.M.MenneneeBa; TeOopuu CTpOCHHS aroMa M Y4YeHHS O CTPOGHUU BEIIECTBA; TEOPUHU
AIEKTPOJIUTUYECKON JUCCOLMAIIMK M YICHHUSI O XUMUUYECKON PEaKIIUH.

Ha3zvieamo

- XUMHYECKHUE DJIEMEHTEI

- COEJIMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHUUECKUX BEIECTB

- OpraHu4ecKHe BeIeCTBa Mo uX (popmyse: MeTaH, 3TaH, YTHIICH, alleTUJIeH, METaHOJI, STaHOJ, IIUIIEPUH, YKCYCHAsI KUCIIOTa, TIII0K03a, caxapo3a
Obvachuameo

- (pu3nUecKHil CMBICI MOPSIKOBOTO HOMEPA XUMHUYECKOTO AJIEMEHTa, HOMepa TPYMIbl U TIEPHO/ia B IEPHOTUYECKON CUCTEME XUMHYECKUX DJIEMEHTOB
JI..MenneneeBa, K KOTOPbIM 3JIEMEHT IIPUHAJIEHKUT

- 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpeJeiaX MaJIbIX MEPHOJOB U A-TPYIII, a TaKKe CBOMCTB 00pa3yeMbIX UMHU
BBICIINX OKCHJIOB U THAPOKCHJIOB

- CYITHOCTbH MPOIECCa MIEKTPOTUTHIESCKOMN JUCCOLUAIIMH U PEAKIIMI HOHHOTO 0OMeHa

Xapaxkmepu3zoeambo

- XUMHYECKHE dJIeMeHTHl 1-20 Ha OCHOBE WX MOJIOKEHHUS B TMEPUOAUYECKON crcTeMe XuMHudeckux snemeHToB JI.Ml.MeHnneneeBa u ocoOeHHOCTEH
CTPOEHHUS UX aTOMOB

- B3aUMOCBSI3b MEK/y COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BEIIECTB

-XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB (ITPOCTHIX BEIIECTB M COSTUHEHUN )

Onpeodenamp

- COCTaB BEILIECTB M0 UX GopMyIam

- BAJICHTHOCTh U CTCIICHU OKHMCJICHHS DJICMCHTOB B COCIMHCHUU

- BUJBI XUMHAYECKOH CBSI3H B COSTMHEHUAX
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- TUIBI KPUCTAJUTMYECKUX PELIETOK TBEP/ABIX BEIIECTB

-IPUHAIIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJIACCy COEIMHEHH

- TUIBI XUMUYECKUX PEAKIUN

- BO3MOXHOCTh IPOTEKAHUs PeaKIMii HOHHOTO 0OMeHa

Cocmasnamo

- CXEMBI CTPOEHUs aTOMOB IIEPBBIX JBAAATH MIEMEHTOB Ilepuoandeckon cucremsl J1.11.Menneneesa

- (hopmysIBI HEOPraHUYECKUX COSAMHEHUN N3YUYEHHBIX KJIACCOB BELIECTB

- YPaBHEHHSI XUMUYECKHUX PEAKIIHA, B TOM YUCIIC OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX, C TTIOMOIIIBIO METO/A AIEKTPOHHOTO OanaHca
be3onacno oopawamuca

- ¢ XMMHYECKOH MOoCcy10i 1 1ab0paTopHBIM 000pyI0BaHUEM

IIpoeooums xumuueckuii IKCnepumenm

- HOATBEPKAAIOIINN XUMUYECKUI COCTAaB HEOPraHUYECKUX COEIUHEHHI

- IOJATBEPKAAIOIINI XUMHUUECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILLECTB

- 10 TIOJTYYCHHIO, COOMPAHUIO U PACIO3HABAHUIO T'a3000pa3HBIX BEUICCTB

- 110 OIIPENICTICHHUIO XJIOPUA-, CyIb(aT-, KapOOHAT-MOHOB M MOHA AMMOHHUS C TIOMOIIIbIO KAU€CTBEHHBIX PEaKIIUii

Boviuucnamo

- MacCOBYIO JIOJIF0 XUMUYECKOI0 AJIEMEHTa M0 (hopMyIie CoeIMHEHUs

- MacCOBYIO JIOJIO BEIIIECTBA B paCTBOPE

- Maccy OCHOBHOT'O BEIIECTBA MO U3BECTHOW MAacCOBOM J0JI€ IpUMECEi

- 00BEMHYIO J0JTI0 KOMITOHEHTA ra30BOM CMecH

- KOJTMYECTBO BEIIECTBA, 00BEM HITM MacCy BEIIECTBa M0 KOIMYECTBY BEIIECTBA, 00BEMY MJIM Macce PeareHTOB WU MPOAYKTOB peaKIuu
Hcnonv3oeamev npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeIbHOCIMU U NO6CEOHEE6HOU HCUSHU

- Juisi Oe30macHoro oOpaleHus C BEIIeCTBAaMU M MaTepuajaMd B TOBCEIHEBHOM XU3HM W TPAMOTHOTO OKa3aHUs TMEPBOM MOMOIIM TPH O0XKOTax
KHCJIOTaMU U IIeJI09aMu

- 17151 OOBSCHEHHS OTJEIBHBIX (DAKTOB M MPUPOJIHBIX SIBJICHUI

- JUTSI KpUTUYECKOM OIIeHKH MH(POPMAIUH O BEIIECTBAX, HCIOIb3yEMbIX B OBITY

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTDb HAYYMTHCH:

XapakTepru30BaTh OCHOBHBIC METO/IbI TTIO3HAHUSI XUMUUECKHX 00BEKTOB

Paznuuath xumudeckre 0ObeKTHI (B CTaTUKE):

- XUMHMYECKHE 3JIEMEHTHI U IIPOCThIE BEIIECTBA

- METAJIJTBI U HEMETAJUIBI (M XapaKTepU30BaTh OTHOCUTEILHOCTh MPUHAITICKHOCTH TAKMX 0OBEKTOB K TOM WIJIM HHOU TPYIITIe
- OPTaHMYECKHE M HEOPTAaHUIECKUE COCTMHECHHIS

- TUAPOKCUIBI (KUCIOPOACOAepKAIINEe KUCIOThI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIbI)
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- OKCHJIBI HECOJIEOOpa3yroIIue U cojeoOpasyronue (KUCIOTHBIE, OCHOBHBIC, aM()OTEpPHBIC)

- BAJICHTHOCTh U CTETIEHU OKHUCIICHUS

- CUCTEMaTHYECKHE U TPUBHAIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIIATYPhI

- 3HAKOBYIO CUCTEMY B XUMHUH

Paznuuarh xuMuyeckne 0ObEeKTHI (B TMHAMHUKE):

- (puzmyeckue U XMMHUYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUSI U JUCCOLUAIIUU

- OKHUCJIUTENIbHO-BOCCTAHOBUTEIHLHBIC PEAKIINH U PEAKIIMH OOMEHA

- CXEMBI U YpaBHEHUS XUMUYECKUX PEAKITUi

CooTHOCHTB:

- OK30TEPMUYECKHE PEAKIIUU U PEAKIIUU TOPCHHUS

- KAaTATMTUYECKHE PEAKIUU U (PepMEHTATHBHBIC PEaKIIHH

- MeTaJll, OCHOBHBIA OKCHJI, OCHOBAaHHUE, COJIb

- HEMETaJU1, KHCJIOTHBIA OKCHJI, KHCJIOTY, COJTb

- CTPOCHHUE aTOMa, BUJI XUMUYECKOW CBSI3H, TUI KPUCTAJUIMYECKON PENICTKH U (DU3MUECKHUE CBOMCTBA BEIIECTBA

- HaXOKJICHHE JIEMEHTOB B IIPUPO/JIE ¥ MPOMBIIIIICHHBIE CIIOCOOBI UX MOJIYYEHUs

- He0OXOIMMOCTh XUMHUYECKOTO TPOM3BOJICTBA M TPEOOBAHUI K OXPaHE OKPYKAIOIIEH CPeIbI

- He0OXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MaTEPHAIIOB M TPEOOBaHUH K 3I0POBBECOEPEIKEHUIO

BrIaBUTATE M AKCNIEPUMEHTATBHO IPOBEPSITH TUIIOTE3bl O XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHHSI M IPUHAIIIC)KHOCTH K
oTpeieIeHHOMY KJaccy (TPYIe) BemEecTB

[Tporro3upoBaTh CIOCOOHOCTH BEIIESCTBA MPOSBIATH OKHCIUTEIBHBIC HITH BOCCTAHOBUTEIILHBIC CBOMCTBA C YIETOM CTEIICHEH OKUCIICHUS DJIEMEHTOB,
BXOJISAIIUX B €r0 COCTaB, a TAK)KE MPOYKTOB COOTBETCTBYIOIIMX OKUCIIUTEITHHO-BOCCTAHOBUTEIBHBIX PEaKITUi

CoCTaBIATh YpaBHCHUS PEAKITUH C YIaCTHEM THITHYHBIX OKUCIIUTEICH U BOCCTAHOBUTENICH HA OCHOBE 3JIEKTPOHHOTO OajlaHca
OnpenensiTh BO3SMOXXHOCTh MPOTEKAHUS XMMHUECKUX PEaKIIUi Ha OCHOBE JIEKTPOXHUMHUECKOTO psijia HAMPSHKEHUN METaJlIoB, psla
AIEKTPOOTPHUIATSILHOCTH HEMETAIIIOB, TAOJIHUIBI PACTBOPHUMOCTH M YU€Ta YCIOBHUH MPOBEICHUS PEAKITUit

[TpoBOaUTH pacdeThl MO0 XUMUYECKUM (HOpMYTIaM U YpaBHEHHSIM

- JUTst BBIBOAA (DOPMYJIBI COETUHEHUS TI0O MACCOBBIM JOJISIM DJIEMEHTOB

- JUTsl IPUTOTOBJICHUSI PACTBOPA C UCTIOIB30BAHUEM KPHUCTAJUIOTHIPATOB

- JUTSI HAXOKJICHHSI JTOJIA BBIXO/1a MTPOYKTA PEAKIIUHU TI0 OTHOIICHHIO K TEOPETUICCKU BO3MOKHOMY

- ¢ UcTmoab30Banue nmpaBuia [ 'ei-Jlroccaka 06 00bEMHBIX COOTHOIIICHHUSIX Ta30B

- C FICTIOJIb30BAaHUEM TOHATHI «KMOJIBY, «MMOJIBY, «IHCI0 ABOTAIPO»

- 10 TEPMOXUMHUYECKUM YPABHEHHSIM peaKLuu
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o HpOBO,Z[I/ITL XUMHAYECKUN OKCIICPUMCHT C HCYKOCHUTCIIbHBIM CO6JIIOI[€HI/I€M IMpaBUJI TCXHUKHA 663OHaCHOCTI/I
- [10 YCTAaHOBJICHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBA COEIMHEHUS
- 1P BBIIIOJIHEHUH UCCIIE0BATEIBCKOTO MPOEKTa
- B IOMAIIIHUX YCJIOBUAX

e lcnonbp30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETECHIIMU JJIsi BBIOJHEHHUS MPOEKTOB M Y4eOHO-HCCIIEAOBATENLCKUX PabOT MO M3YUYEHUIO CBOMCTB,
CHO0CcO0O0B MOJTyYEHUS U pacliO3HABAHUS BEIIECTB

e Ormpenenars UCTOYHUKA XUMHUYECKOH MH(POPMALUH, MPEACTABIATh CHHCOK MH(POPMALMOHHBIX PECypCOB, B TOM 4YHCJIE M HAa WHOCTPAHHOM S3BIKE,
TOTOBUTH MH(POPMAITMOHHBINA POAYKT U PE3EHTOBATH €TO

e (OOBEKTUBHO OIIEHMBATh HMH(OPMAIMIO O BEIIECTBAX M XHWMHUYECKHX TMPOILECCaX, KPUTUYECKH OTHOCHUTHCS K TICEBAOHAYYHOU HHQOpMAIINH,
HeI00POCOBECTHOM peKiiaMe B CPEACTBAX MacCOBOM MH(POpMaLIUU

e (Co3naBaTh MOJIENIU U CXEMBI JUISl pEIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4.

Onucanue y‘leﬁl{O-MeTOIlI/I‘leCKOI‘O U MaTEPHAJIBHO-TEXHHYECCKOI0 o0ecneyeHus

Y4eOHO — MeTOANYECKOE 00ecIIeueHne

1.IIpumepHas mporpaMMa OCHOBHOT'O 00111ero 00pa3oBaHus 0 XUMHUH (0a30BbIH YPOBEHb);

2.ABtopckas mporpamma O.C.I'abpuensina, cootBercTByiomas ®enepanbHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIEro
o0Opa3oBaHus U JonylieHHas MUHUCTepCTBOM oOpa3zoBanus U Hayku Poccuiickoit denepanmu (O.C.I'abpuenss [Iporpamma kypca xumuu 1iis 8-9 kiiaccoB
obmieo6pazoBarenbHbIX yupexacauii / O.C.I'abpuensa. — M.: [Ipocsemenue, 2020r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HactonbHas kHuTa yautens. Xumus. 9 k 1. Meroamdeckoe mocobue. — M.: [Ipoda, 2010r

4.Xumus. 9 k 11.: KoutponeHsie 1 npoepounbie padoThl k yueoHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u ap.
— M.: lIpoda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. I3yaaem xumuro B 9 k i1.: lugaktuyeckue marepuansl. — M.: bimk mutroc, 2009r.

6.l abpuensn O. C., flwykosa A. B. Pabouas tetpans. 9 x 1. K yueonuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

7.T'abpuenan O. C., Bockobounuxosa H. 1. Xumusi B TecTax, 3ajayax, ynopaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.
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MarepuajbHO-TeXHH4YECKOe o0ecreuyeHue:

Jlnst 00y4eHus: yJanmxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUH € TpeOoBaHUsIMH DeiepaabHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa
Heo0Xo/1MMa peanu3aius e TeIbHOCTHOTO NoAXo0/a. JlesTenbHOCTHBIN MoaXo 1 TpeOyeT MOCTOSHHOW OMOpHI Mporiecca 00yYeHUs XMMUU Ha JeMOHCTpa-
LIUOHHBIN SKCIIEPUMEHT, IPAKTUUECKUE 3aHATHUS U J1a00OPaTOPHBIE OIBITHI, BBINOJIHAEMBbIE ydamumucs. KaOHeT XuMuM OCHAIEH KOMIUIEKTOM
JI€MOHCTPALIMOHHOT'0 U J1a00paToOpHOro 000py10BaHUs IO XUMUU JUUIsl OCHOBHOM IIKOJIbI. B kaOnHEeTe XMMUU OCYIIECTBIIAIOTCA KaK ypoUyHasl, TaK 1
BHEYpOYHast ()OPMBI yueOHO-BOCIIUTATEIBHON AEATEIBHOCTH ¢ ydammmMucs. OcHameHue B 00ibIeii yactu cooTBeTcTByeT lepeunto o6opyaoBanus kabuHeTa
XMMHUU ¥ BKIIFOYAET PA3JIUYHbIC THITBI CPEICTB 00y4eHus. bosbpiryro yacte 000py10BaHUs COCTABISIOT Y4EOHO-TIPAKTHYECKOE M YIeOHO-1ab0paTopHOe
000pyZI0BaHHUE, B TOM YHCJIE KOMIUIEKT HATYpaJIbHBIX 00BbEKTOB, MOJIENIH, IPUOOPHI U MHCTPYMEHTSHI JUIsl IPOBEACHUS IEMOHCTPALMI U IPAKTUYECKUX 3aHATHH,
J€MOHCTpAllMOHHbIE TaOIMIIbI, BUJICO, MEIA OCHALIICHHUE.

B koMIUIEeKT TEXHHUECKUX U HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX CPEACTB 00yUYSHHS BXOJAT: annapaTypa JUis 3allUceid 1 BOCIIPOU3BEACHUS ayHO- 1
BUICOMH(OPMALINU, KOMIIBIOTEP, MyJIbTUMEINA POEKTOP, TOCKA C HHTEPAKTUBHOM MPUCTABKOM, KOJUICKIIHS MEHa-PeCypCcoB, BBIX0 B IHTEpHET.

Vcnonb30BaHue 3J€KTPOHHBIX CPEACTB O0YUEHHUS IO3BOJISIOT:

® aKTUBU3UPOBATH JEATEIHOCTh 00YYAIOIINUXCS, OIy4aTh 00Jiee BBICOKME KaUeCTBEHHbBIE PE3Y/IbTAThl O0yUEHUS;

e npu noarotoske k EI'D obecneunBaTh caMOCTOATEIBLHOCTD B OBJIAJICHUH COIEpKAHUEM Kypca .

e  (opmuposats KT - KOMIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIIEITHOCTH B YUEOHOM AESATENbHOCTH;

e (dopmupoBats YVY/I;

Hamypanouwvie 06vexmul
Harypanbabie 00bEKThI, HCITOTB3YEMbIE B 00YUCHUH XUMHUHU, BKIIFOYAIOT B ¢€0s1 KOJUIEKIIMA MUHEPAJIOB M TOPHBIX TIOPOJI, METAJUIOB U CIIJIAaBOB,
MUHEPAITBHBIX YIOOPEHHH, MIaCTMACC, KAy4yKOB, BOJIOKOH U T. 7. O3HAKOMIJICHHE yUYaIIUXCs ¢ 00pa3I[aMy HCXOIHBIX BEIIECTB, MOIYIPOTYKTOB M TOTOBBIX

U3IEIUN TTO3BOJISIET MOJIYYHUTDb HArJIAAHOC MPCACTABIICHUC 00 3THX MaTepHrajiax, X BHCIIHEM BHUJC, 4 TAKIKEC O HCKOTOPBIX (I)I/ISI/I‘-ICCKI/IX CBOMCTBaX.

Xwnuttecmtepeakmuebl u mamepuaisl
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OO6pareHre co MHOTHMH BEIIECTBAaMHU TPEOYET CTPOToro COOMIOICHHUS MPAaBUII TEXHUKH 0€30IaCHOCTH, OCOOCHHO TTPH BBHITIOJHEHUH OTIBITOB CAMHUMH

yYdalluMHcCs. Bce HCO6XO,I[I/IMBIG MEPBI NIPEJOCTOPOKHOCTHU YKa3aHbI B COOTBETCTBYHOIINUX JOKYMCHTaX U HHCTPYKIHUAX.

Xumuueckan nadopamopuan nocyoa, annapamol u npUOOPsvl
Xumudeckasi mocy/ia moapasaesisieTcs Ha JIBE TPYIIIbIL: JJIs BBIMOTHEHUS ONBITOB YUAIIUMUCS U IEMOHCTPAI[MOHHBIX OIIBITOB.

[TpuGopsl, anmapaTsl ¥ YCTAaHOBKH, UCIIOJIB3YEMbIE HA YPOKAX XMMHH, TIOAPA3/CIAIOT HA OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX H XUMUYECKHX .

Mooenu

OOBeKTaMM MOJICIMPOBAHUS B XUMHH SIBJISIFOTCS. aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHE alIapaThl, a TAK)KE MPOUCXOSAIINE TPOLIECCHI.

B npenonaBaHiM XMMHUHU HCTIOJIB3YIOTCS. MOJIENH KPUCTANIMYECKUX PEIETOK anMasa, rpadura, cepsl, pocdopa, okcuaa yriaepona(lV), nosapenHoii conu,
Tb/1a, Ho/a, JKenes3a, Men, MarHus, Habopbl MOJIeel aTOMOB ISl COCTABIICHUS MAPOCTEPKHEBBIX MOJIEICH MOJIEKYJI.

Yueonwvie nocooun na neuammnoit ocnoge

B mponecce O6y‘I€HI/Iﬂ XUMHHU HUCIIOJIB3YIOTCA CIICAYIOUIUC Ta6JII/IIII)I IMOCTOAHHOI'O SKCIIOHUPOBAHU A «Hepnozmqecxas{ CHUCTEMA XUMHUYCCKUX DJICMCHTOB
J.W1. MenneneeBay, «Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIeN», « NEKTPOXUMHUUYECKUHN Psii HAPSXKEHUI MeTauioBy, «KpyroBopoT BeLIeCTB B
IPUPOZE» U AP.

Jl1s opranu3anuu caMoCTOATEIbHOW paboThl 00yUaIOLIMXCSl HA YPOKaX UCIIOJIb3YIOT pa3HOO0pa3Hble TUJAKTUYECKUE MaTepHallbl: TETpaJay Ha EYaTHON
OCHOBE WJIM OTJIeJIbHBIE pa00YHe JIUCThl — MHCTPYKLUH, KAPTOUKH € 33JaHUSMU pa3HOW CTETIEHU TPYAHOCTH JJIs U3yYEHHs HOBOI'O MaTepHasa, CaMOIPOBEPKH

" KOHTPOJIA 3HaHUI ydqalmuxcs.

Jnst obGecriedeHnst 6€30MacHOro TpyAa B KAOMHETEe XUMUU UMEETCS:
® [IPOTHBOIOXKAPHBIM HHBEHTAPh
® anTeyky ¢ HAOOPOM METUKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;
® MHCTPYKIIMIO 110 MpaBHiiaM 0€30MacHOCTH TpyAa Ui 00y4yaroImuxcst

® JXYpHaJI pEerucCTpallu HHCTPYKTAXKaA I10 ITpaBHJIaM 0e30ImacHOCTH TpyAaa.
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KaJIeHI[apHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

Bba3oBblii ypoBeHb 00pazoBanust
9 knacc
(2 4 B HEHEMIO, Bcero — 68 4, U3 HUX 3 yaca - pe3epBs)

Ilnanupyemble pe3yJbTaThbl Cpoku
No Tema MPOBeIeHUA
I /;[ OcHOBHOE coep:kaHue YPOKa JIMYHOCTHBIE IIo ITo
IIpeamerHbie MeTtanpeaMeTHbie mwian | ¢ak
y Ty
IToBTOpEHUE U 0000IIeHUE CBeAeHUIT TT0 Kypcy 8 kiaacca. Xumuyeckue peakiuu (6 1)
Knaccudukanus bunapusie coennnenus. OKcubl Xapaxmepuzoeams OKCUBL, PeryiasiTuBHBIE 1-3/09
1/1 HEOpPraHMYEeCKUX | cojeoOpasyrolne u TUAPOKCUBI M COJU IO MJIaHy: | PopMynupoBaTh LENb YPOKa U CTABUTh
BEILIECTB U UX HeconieoOpa3yomue. [ MapoKCcuasl: | cocTaB, CIOCOOBI 00pa3oBaHus | 3a/Ja4d, HEOOXOAUMBIE IS €€
HOMEHKJIaTypa. OCHOBaHUs, aM(pOTEepPHBIC HA3BaHM, XapaKTePHBIC JIOCTYIKEHUS, INITAHUPOBATH CBOIO
Tumst THJIPOKCH/IBI, CBOIICTBa U MOJIy4YEHUE JESITEIbHOCTD U IPOTHO3UPOBATH €€
XUMHAYECKOH KHCIIOPO/ICOIep KAl KUCTOTHI. Knaccuguyuposams oxcunipl, | pe3ysibTaThl
CBSI3U Cpennue, Kucible, OCHOBHBIC U THJIPOKCHUJIBI M COJIU TIO I
WNHcTpykTax mo KOMIUICKCHBIC COJTU. THITBI CBSI3U — | pa3IMIHBIM MPHU3HAKAM C S3HABATETRHEIE
TPOUTH JIOTHYECKUE PACCYKICHUS,
Tb HOHHAasl, KOBaJECHTHas, Ymems noaTBEpxKIATH

MeTaJuTHIecKasi, BOJOPOTHAS
demoncTpanun. O3HaKOMIIEHHE C
KOJUICKIITUSIMH METAJIJIOB U
HeMeTaioB. O3HaAaKOMIIEHHE C
KOJIJICKIIUSIMH OKCHJIOB, KHUCJIOT U
coJieit

XapaKTEPUCTUKY OTIAETbHBIX
MpEICTaBUTENIEN KIIACCOB
HEOPraHWYECKUX BEIIECTB
ypaBHEHUSMH
COOTBETCTBYIOLIUX PEAKIIUI
Packpvieams reHeTHUECKYIO
CBSI3b MEXKY KJIacCaMH
HEOPraHUYECKUX COCAMHEHUI

YCTaHaBIMBATh PUYUHHO-
CIIEACTBEHHEBIC CBSI3H, IOHUMATD,
CTPYKTYpPUPOBaTh U HHTEPIIPETUPOBATH
nH(popMaInio, MpeCTaBICHHYIO B
CXEMaTUYHOM BHJIC
KoMMYHHMKATHBHBIE

Ctpouthb peueBbi€ BHICKa3bIBaHUS B
YCTHOHM M MUCbMEHHOU (opme,
apryMEHTUPOBATh CBOIO TOUYKY 3pECHUS
JIMYHOCTHBIE
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dopMUpOBaHUE MTO3HABATEIHHOTO
HHTEpeca K U3yYEHUIO0 XUMUU,
MOTHBALIUS YHAIIUXCS HA MOJTyYCHUE
HOBBIX 3HAHHI

2-3/2-3 | Knaccudukarus O000111eHIE CBENCHUHN O Ilo3HaBaTeIbHbIE: OCYIIECTBISATh 6-
ObvscHuams TOHITHS T
XAUMHUYECKHX XUMHYECKHUX PEaAKIIHSIX. CpaBHEHHE, CO3/1aBaTh 0000IICHNUS, 10/09
. «XUMHYECKAs PEaKIus», —
peaKIuii o Knaccudukanus XuMmuaeckux yCTaHABJIMBATh AHAJIOTHH,
o «PEaKIMK COCTUHCHUS,
pa3IMYHbIM peaKIuii 0 Pa3IuIHBIM KJaccu(UIUPOBATh U JICIaTh BHIBOJIBI,
pa3ioxeHus, o0OMeHa,
NpU3HaAKaM OCHOBAHHUSIM: TI0 COCTaBY U YUCITY CTPYKTYPHUPOBATh HHPOPMAITUIO
3aMEIICHUS», «PEaAKIIUs
pearupyomux 1 00pa3yronuxcs . PeryasiTHBHBIE: BBHITIOIHSITH 33 JaHHSI
HEHTpaIu3aum», «3K30- U
BEIIECTB, 10 TeIUIoBoMY 3 dekry, IO OTIPEICIICHHOMY aJITOPUTMY,
DHJIOTEPMHUYECKUE PEAKIIHNY,
10 0OPaTUMOCTH, TIO0 arperaTHOMY CpPaBHHMBATh PE3YJIBTATHI C ATATIOHOM,
«o0OpaTtuMsbie 1 HEOOpaTUMBIE
COCTOSIHUIO PEarupyIOINX BEIIECTB, pU HEOOXOIUMOCTH KOPPEKTUPOBATh
. pEaKIHMn», «rOMO- U
10 U3MEHEHHIO CTETICHEH OIMOKU CaMOCTOSITEIILHO
reTepPOreHHBIC PEaKIIUN»,
OKHCJICHHS DJIEMEHTOB, T10 KoMMyHHKATHBHBIE: CTPOUTH
«KaTaJIUTUYCCKHE U .
MCIIOJIb30BAHUIO KaTaanu3aTopa peueBbIe BBICKAa3bIBAHHS B YCTHOM U
HEKATAJTUTHYCCKUE PEAKIIHN, .
JlaGopaTopHbIe ONBITHI MUCbMEHHOM (hopme; paboTaTh B
. «OKHUCJIUTENBHO-
1. BzaumopeiicTBue aMmMHaKka u TPYIIe TS TOCTHKEHUS TICITH;
BOCCTAaHOBHUTEIIbHBIE
XJIOPOBOJIOPOJA. BBIpaXXaTh M apTyMEHTHPOBATH CBOIO
M CaKITHH»
2. Peakusi HEWTpaIM3aIny. peaxt TOYKY 3pEHUS
3. Habmonenue temnosoro sddekra | Knaccupuyuposamo JInyHOCTHBIE: (OPMHUPOBAHNE YMEHUS
peaKIiy HeHTpaTn3aIum. XUMHYECKHE PEAKIINU 110 VIIPaBISATh CBOCH MMO3HABATEIIHHON
4. B3aumoieiicTBre CepHOU pa3IMYHBIM OCHOBAaHUSIM JESITeTbHOCTHIO; TOHUMaHUE
KHCITOTHI ¢ okcuom meu (II). Onped 3HAYMMOCTH €CTECTBEHHO-HAYUHBIX
TETIICHU .
5. Paznoxxenue nepokcuaa npecensint Crere 3HAHUH IS PEIICHHUS TPAKTUICCKUX
KHCJICHUS 3JIEMCHTOB
BOJIOPO/JIa C TIOMOIIBIO KaTaja3bl OKHCJICHHA S/ICMCHTOB, 3aaq
xapTodens OKHUCIIUTEIh U
BOCCTaHOBUTEIb, TPOLIECCHI
OKHCIICHHS U
BOCCTaHOBJICHUS
4-5/4-5 | Iloustue o HousTHe 0 CKOPOCTH XMMUYECKOH 06 Ilo3HaBaTedbHbIE: OCYIICCTBIIATH 13-
BACHAMb, 9TO TAKOE =
CKOpPOCTH peaxiuu. QakTopEl, BIMIOMKE Ha ’ 9 CpaBHEHHE, CO3/IaBaTh 000OIICHHUS, 17/09
o CKOPOCTb XUMHNYCCKUX pCaKIUM: MprupoJaa CKOpOCTL XUMHNYCCKON
XUMHAYECKON YCTaHABIINBATH aHAJIOTHH,

pCaKknuu. Karamms

pearupyroniux BeIeCTB, UX KOHLICHTPpAalus,
TeMIeparypa, rmjiomaib COIMPUKOCHOBCHU,
HaJIMYMC KaTajan3aropa. Karamuz

peakinuu

Apeymenmupoeams BHIOOD

KJIacCU(UIIUPOBATH U JIeTaTh BHIBOJIBI,
CTPYKTYpUpPOBaTh HH(POPMALIHIO
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JemMoHcTpanuu:

- 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOI
peakiuu OT MpPUPOIBl  PEearupyroIux
BEIIIECTB.

- 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOI
pPEaKIUKM OT KOHIEHTPALUH PEarupyrOIIuX
BEILIECTB.

- 3aBHCHMOCTh CKOPOCTH XHMHYECKOH
peaKknuy OT IUIONMATU CONPUKOCHOBEHHUS
pearupyromux BEILIECTB («xumAmuni
CIIOi»).

- 3aBHCHUMOCTb CKOPOCTH XMMHYECKOIl
peakiMu OT TeMIepaTyphbl pearupyromux
BEIIIECTB

JlabopaTopHble ONbITHI:

6. 3aBHUCHMOCTb CKOPOCTH XHMHYECKOI
peakiMu OT MPUPOIBI  pearupyromux
BEIIECTB HA MpPUMEpPE B3aMMOJCHUCTBHSA
pacTBOPOB THOCYIb(aTaHATPUS U XJIOpUAA
Oapusi, THOCyIb(ara HATPUS M COJITHOH
KHCJIOTHI.

7. 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOU
peakIu OT TPHUPOABI METAJUIOB INPH HUX
B3aUMOJICHCTBUM C COJITHOM KUCIIOTOMU.

8. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH
peaku  OT MPUPOABI  KUCIOT  MIpH
B3aUMOJICHCTBUM HUX C JKEJIE30M.

9. 3aBHUCHMOCTH CKOPOCTH XHMHYECKOI
pEaKIuK OT TEMIIEPATYPBHI.

10. 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
pEaKIuK OT KOHIEHTPaIHH.

11. 3aBUCHMOCTB CKOpPOCTH XUMHYECKON
peakuM OT IUIOWAJU COINPUKOCHOBEHHS
pearupyrolInux BemecTs.

12. 3aBHUCHMOCTH CKOPOCTH XUMHYECKON
peaxImu oT KaTaau3aTopa.

CANHUI] CKOPOCTHU
XUMHYCCKOM pC€aKnuu

Yemanasnueams npuuuHHO-
CIIC/ICTBEHHBIE CBSI3H
pa3NuYHbBIX (PAaKTOPOB U
CKOPOCTH XHUMHUYECKON
peakuuu

Habnrooams u onucvieamo
PEaKIMU MKy BEIIECTBAMHU

PeryJsiTUBHBIE: BHITIOTHATH 33/ 1aHUS
T0 OTIPE/ICIICHHOMY aJTOPUTMY,
CpPaBHHUBATh PE3YJIBTATHI C ATATIOHOM,
P HEOOXOTUMOCTH KOPPEKTUPOBATh
OIIMOKU CaMOCTOSITEIILHO
KoMMYyHHKATHBHBIE: CTPOUTH
pedeBbIe BBICKA3bIBAHUS B YCTHOU U
nMcbMeHHOU (popme; paboTaTh B
TPYIIe JUIsl TOCTHKEHUS TICITH;
BBIPAXXaTh M apTyMEHTHPOBATH CBOIO
TOYKY 3pCHUS

JInuHOCTHBIE: (OPMHUPOBAHUE YMECHHS
VIPAaBISATH CBOCH MMO3HABATEIHHON
JESITeTbHOCTHIO; TOHUMAHUE
3HAYUMOCTH €CTCCTBCHHO-HAYIHBIX
3HAHUH IS PEIICHHUS TPAKTUICCKUX
3aaq

CamocrosiTenbHas
pabora no
MIOBTOPEHUIO

24/09
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Xumuyeckue peakuun B pactBopax(10)

17 DNEKTPOIUTHUECK IlonsTue 00 Ilo3HaBaTeabHbIE: IPOBOJUTH 20-
. Xapaxmepuzoeamsb NOHATHS
asl quccouuanus 3IEKTPOJIUTUYECKON JUCCOLMAIINY. HaOJI0/IeHNs, 1eTaTh BBIBODI, 24/09
«QJICKTPOJINTUYCCKAS -
DNEKTPOJUTHlL U HEIJNEKTPOJIUTHI. WHTEPIPETHPOBATH HHPOPMAIIHIO
HCCOLUALIUSD)
Mexanuszm mccoumanun | THATRED, PeryasiTHBHBIE: BBINOJIHATh 3a/1aHUS
«QIIEKTPOTUTHD,
ANEKTPOJIUTOB C pa3IMYHbIM 10 OIIPEJICIIECHHOMY aJITOPUTMY,
«HEDJIEKTPOIUTHD)
XapaKkTepoM CBS3U. Crenenb CpPaBHUBATh PE3YJIbTaThl C 3TAJIOHOM,
3JIGKTpOJII/ITI/I‘-IeCKOI71 Juccouuanuu. | Yemanasnusamo IIPAYUHHO- npu HE00X0IMMOCTH KOPPCKTUPOBATH
CunbHbIe U cradble IeKTPOIUTHIL. CIIC/ICTBEHHBIE CBA3U MEKITY OIIMOKU CaMOCTOSITENTLHO
JeMoHCcTpanumn MIPUPOJION IEKTPOIUTA U KoMMyHHKATHBHBIE: CTPOUTH
- MHcnoblTanue BemecTB W MX | CTENEHBIO €ro JUCCOIIMaIIun PCYCBLIC BHICKA3bIBAHW A B yCTHOI71 "
PacTBOPOB Ha 3JIEKTPOIPOBOJHOCTD. V. nucbMeHHOU (hopme; paboTaTh B
N MPUYUHHO-
JlabopaTopHBIii ONBIT cmanasiueams 1p 0 rpynmne Juist JTOCTHKEHUS LIeIu;
TBEHHBIC BSI3U MEXK
13. Juccounarnus crmabpix | CTCACTBC © BASH MEXIY BBIPAXATh U ApI'yMEHTUPOBATH CBOIO
TUIIOM XMMUYECKOU CBSI3U B
ANEKTPOJIUTOB Ha npuMepe TOYKY 3pEHUS
" KTPOJIUTE U MEXAaHU3MOM
YKCYCHOM KHCIIOTBI SNCKTPOJIMTC M MCXAHHI3MO JIn4HOCTHBIE: dbopMmupoBanue
©ro AHCCOIMAIIHT M03HABATEIbHOTO UHTepeca K
2/8 OCHOBHBIE OCHOBHBIC  TIOJIOKEHHUSI ~ TCOPHHU U3YUCHUIO XHUMHH; nmouumanue | 27/09-
. XapakTepHu30BaTh NOHATHUS YT
MOJIOKEHUS AIEKTPOJIUTUYECKON JUCCOLMAIINY. 3HAYUMOCTH €CTECTBEHHO-HayuHbIX | 1/10
«CTENeHb AUCCOLHALNIY, N —
Teopuun Knaccudpukanmss wmOHOB ©  HX 3HAHUM IS pEelIeHUs] MPAKTHYECKUX
. «CUTTbHBIE U CclIa0ble
3JIEKTPOJIUTUYECK | CBOMCTBA. KHCIIOTBI, OCHOBaHUS U 3a1a4
. AIIEKTPOJIUTHI», «KATHOHBD,
Oif TuccolMalMy | COMM  Kak  JJeKTpoiuThl.  Ux
«AHUOHBI», «KUCIIOTHD,
KJaccupUKalUs U AUCCOIHALINS
«OCHOBAHHUS», «COIIU»
JdemMoHcTpanuu
- 3aBUCcUMOCTD | COCTaBIATh YPAaBHEHHS
3IIEKTPOITPOBOIHOCTH YKCYCHOM | DJIEKTPOIUTHIECKOM
KHUCJIOTHI OT KOHLIEHTPaIUH. JUCCOIMAIIMN KUCIIOT,
- JIBUJKEHHME OKpAIEHHBIX MOHOB B | OCHOBAHMN M COJEN
ANEKTPUYECKOM TI0JIE.
3-4/9- | Xumuueckue O6mue XUMUYECKHE Ilo3HaBaTebHBIE: HCIIOIb30BAThH 27/09-
. . . Xapakmepuzosams o01IMe a0
10 CBOICTBa KMCIIOT | CBOMCTBA  KHCIOT:  W3MEHEHHE . 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA, 1/10
XUMHUYECKHE CBOMCTBA =
KaK AJIEKTPOJIUTOB | OKPACKHU WHUKATOPOB, OCYILECTBIISATh HAOIOIEHUS, JIeNaTh 4-8/10

BSaHMOHeﬁCTBI/Ie C METaljlaMH,

KUCIIOT ¢ mo3uruu TOJ]

BBIBOJIbI, OCYIICCTBJIATH
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OKCHUJIaMU u TUAPOKCHUIAMU
METAJIJIOB u COJISIMU.
MosnekynspHble U MOHHBIE (TIOJTHBIC
u COKpaII¢HHbBIC) ypaBHEHUS
peaKuuid.

XUMHUYECKUN CMBICIT COKpAIIEHHBIX
YpPaBHEHUH. YCIOBUsS IPOTCKAHUS
peakuii MeXIy JICKTPOJIUTAMHU 10
KOHIIA. P51 aKTUBHOCTH METAJIOB.
JlaGopaTopHble ONBITHI

14. N3menenune OKpacKH
WHJIMKaTOPOB B KHCIIOTHOM cpejie.
15.Peakuus HEUTpaJIM3alun
pacTBopa Pa3IUYHBIMHU
KHCIIOTaMHU.

16. Ilomydyenue ruapokcujga Meau
(I) m ero B3aumoxeilicTBue ¢
Pa3IUYHBIMH KACIOTAMH.

17. BzaumoneilcTBUe  CHJILHBIX
KuCIOT ¢ okcuaom menu (11).

18. BsaumopgeicTBHe KHUCIOT C
MeETaJlJIaMH.

19. KauecTtBennas
KapOOHAT-MOH.

20. INomy4enue CTyaHS KPEMHUEBOU
KHCIIOTBI.

21. KagecTBeHHas peakIus Ha
XJIOPU[I- UITU CYTb(paT-HOHBI

IEI0YN

peakuus Ha

Cocmasnsims MOJEKYIIPHBIE,
IIOJIHBIE U COKPAILLEHHBIC
VOHHBIC YPAaBHEHUs peaKklUil
C Y4aCTHEM KHCJIOT

Apaymenmuposamuo
BO3MO>KHOCTb IIPOTEKaHUS
peaKLMii ¢ y4acTHEM KHUCIIOT
Ha OCHOBe npaswia beprosie
U psiZla aKTUBHOCTU METAJIJIOB

Habnooams u onucvieamo
PEaKIMK C Y9aCTHEM KHUCIIOT

5/11

XuMHYECKHe
CBOMCTBaA
OCHOBaHUM KakK
3JIEKTPOJIUTOB

OO0mue XUMHUYECKHE
CBOMCTBA IIEeI0YCH:
B3aMMOJICKCTBUE C  KHUCIOTaMH,
OKCHJAMH HEMETAJVIOB, COJSMH.
OOme  XMMUYECKHE  CBOMCTBa
HEpPaCTBOPUMBIX OCHOBAHMM:

Xapaxmepuzoseams o01IAE
XUMHYECKHE CBOMCTBA
ocHOBaHM ¢ mo3unuu TO/]

Cocmaensams MONEKYISIPHBIE,
MIOJIHBIE M COKpAIICHHBIE

KJ1accu(pUKALUIO, UHTEPIIPETUPOBATD
MH(pOPMaLHIO, IPEACTABICHHYIO B BUJIE
PUCYHKOB U CXEM

PeryJsiTHBHBIE: IUIAHUPOBATH CBOIO
JIeATEIbHOCTD U IIPOrHO3UPOBATH €€
PE3yJIbTATBhl, BBINOIHATH 3a4aHUS 110
OIIPENIEIICHHOMY aJIrOPUTMY,
CPAaBHMBATh PE3YJIBTATHI C ITAIIOHOM,
pU HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSATENIBHO
KoMMyHUKaTHBHBIE: CTPOUTH
peueBbI€ BBICKA3bIBaHMsI B YCTHOU U
NUCHbMEHHOM (hopme; paboTath B
rpymnine Juist JOCTHKEHUS LIEeIIH;
BbIpaXaTh U apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS

JInuHocTHBIE: (popMHpOBaHUE €IUHOU
€CTECTBEHHO-HAYYHON KapTHHBI MHpA,
¢bopMUpOBaHHE YMEHHS TPAMOTHOIO
oOpaleHus ¢ BeleCTBaMU B OBITY U
XUMHUYECKOH J1abopaTopun

4-8/10
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B3aUMOJICMCTBUE C  KHCJIOTaMH,
pasyioKeHHUE MPU HarpeBaHUH.
JlabopaTopHble ONBITHI

22. N3menenue OKpacKH
HMHJIMKATOPOB B LICJIIOYHOU cpee.
23. BsaumogeiicTBue 1IeJIOYEH C
YTIICKUCITBIM Ta30M.
24. KauyecTBeHHas
KaTUOH aMMOHMSI.
25. TlonmyyeHue TUAPOKCUIA MEIU
(IT) u ero pasznoxenue.

pcaknus Ha

WOHHBIC YPABHEHUs peaKkLUil
C y4aCTHEM OCHOBAaHUU

Apeymenmuposamu
BO3MOHOCTb MPOTEKaHUS
peakumii ¢ yqacTuem
OCHOBaHHI Ha OCHOBE
npasuia beproie
Habnooams u onucvieamo
pEeaKIHK C y4acTHEM
OCHOBaHUH

6/12 XUMHUECKUE OO6mue XUMUYECKHE 11-
. . . ... | Xapakmepuzosams obme
CBOMCTBA COJICH CBOMCTBA CpEeIHHX COJICH: . . 15/10
. XHUMHUYECKHE CBOWCTBA COJICH —
KaK JJICKTPOJIMTOB | B3aMMOJICHCTBHE C  KHCIOTaMH,
¢ mo3unuu TOJ]
[IeJI0YaMHU, COJIIMH M METaJlIaMH.
BzanmonerictBue Kucieix conei co | Cocmasnsms MOJIEKYIISIPHBIE,
IETI0YaMH. MIOJIHBIC U COKPAICHHBIC
JlaGopaTopHbie ONBITHI MOHHBIC YPABHCHMS pEaKLIUN
26. BzaumozeiicTBue kapOOHATOB C | ¢ y4acTUEM COJIEH
KHCIIOTaMH. y
27. TlonydeHne THAPOKCH/IA Keiesa | <Py MEHMUPO6ANTD
(1) BO3MOXXHOCTh MPOTEKAHUS
28. BsammoneiictBie kemesa ¢ | PEAKHMMC yqacmelvisconen
pacTBopoM cysbara mej (1) Ha OCHOBe mpaBuia bepromne
U psiZia aKTHBHOCTH METAJIJIOB
Habnwooams u onucvieams
pEaKru C y4aCTUEM COJIeH
7/13 [TonsTue o 'maponus, kak oOMEHHOE V. ITo3HaBaTeabHBIE: UCIIOIB30BAThH 11-
. 9 . . cmanasnueams
TUIPOJIN3E COJIEN | B3aUMOJEHCTBUE COJIEH C BOJIOM. 3HAKOBO-CUMBOJIMYEeCKHUe cpeacTBa st | 15/10

Ianponus COIH CUJIBHOTO
OCHOBaHHSI M CIAa0OW KHCIIOTHI.
IManponu3s conmu caboro OCHOBAHUS
U cliibHOM kucioThl. [kana pH.
JdeMoHcTpanuu

3aBUCUMOCTH Me>1<)1y
COCTaBOM COJIM U XapaKTepOM
ee THIPOIH3a

Ananuzuposams cpeny
pacTBopa ¢ MOMOIIBIO

PACKPBITHS CYIIIHOCTH IIPOLIECCOB,
}’CTaHaBJ'II/IBaTB aHaJIOTuH, ACIaTh
BBIBO/JIBI, COCTABIIATH WH(OPMAIIHIO B
BH/JIC TAOJIHII, CXEM, OTIOPHOTO
KOHCITIEKTa
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Ornpenenenue xapakrepa cpe/ibl B
pacTBopax cojeun

WHINKATOPOB

IIpoeno3zuposams TUIl
TUPOJIN3A COJIM HAa OCHOBE
aHayuza ee (OpMyJibl

PeryJisiTHBHBIE: TUTAHUPOBATH CBOIO
JEeSITeTIbHOCTDh W IPOTHO3HPOBATH €€
PE3yNIbTAThI, BHITIOIHATE 3aIaHUS 110
OIIPENICTICHHOMY aJITOPUTMY,
CPaBHHBATh PE3YJIBTATHI C ATATOHOM,
pU HEOOXOIUMOCTH KOPPEKTUPOBATh
OIIMOKU CaMOCTOSITEIILHO
KoMMYyHHKATHBHBIE: CTPOUTH
peUeBbIe BBICKA3bIBAHMSI B YCTHOU U
nMcbMeHHOU (popme; paboTaTh B
TPYIIIE JUIs TOCTHKEHUS TICITH;
BBIPA)XaTh M apTyMEHTHPOBATh CBOKO
TOYKY 3pCHUS

JImyHoCTHBIE: POPMHUPOBAHUE YMEHUS
VIOPaBIsATh  CBOGH  TO3HABATEIHLHOM
JESITEITLHOCTHIO

8/14

[IpakTrueckas
pabota Ne 1
Pemenue
SKCIIEPUMEHTAIIBH
BIX 3a/1a4 10 TEME
«OJIEKTPOJINTUYEC
Kasi TUCCOLMALIHAS
HHcTpyKTax 10
Tb

CBOMCTBA KHCJIOT, OCHOBAHUH,
OKCHJIOB U COJICH B CBETE TCOPUH
ANEKTPOIUTUICCKON TUCCOITUAITIU
Y TIpeJICTaBIeHUu 00
OKHCIIMTENHLHO-BOCCTAHOBUTEIbHBIX
peaKuusax

Ymemw obpamatscs ¢
J1a00paTOPHBIM
00opyI0oBaHUEM U
HarpeBaTebHBIMU pUOOpaMu
B COOTBETCTBUU C MMPaBUIIAMH
TEXHHUKHU 0€30MacCHOCTH
Habnwoams u onuceieamo
CBOICTBA 3JIEKTPOIUTOB
Dopmynuposams BHIBOJIBI TIO
pe3ynbTaTaM MPOBEICHHOTO
SKCIIEPUMEHTA

Ilo3HaBaTeabHbIE: CAMOCTOSITEIIBHO
IIPOBOJIUTH HAOJIOICHUS,_CII0JIb30BaTh
3HAKOBO-CUMBOJIMYECKHE CPEACTBA JUIS
PaCKpBITHS CYIIIHOCTH IPOIIECCOB,
yCTaHABJIMBATH AHAJIOTHH,
(bopMyIMpOBATH BBIBOIBI
PeryasiTuBHbBIE: TNTAHUPOBATH CBOIO
JeSITebHOCTh U IPOTHO3UPOBATH €€
PEe3yIbTATHI, BBITOIHATH 3aIaHUS 110
OIpEeNIeTIEeHHOMY aJrOpUTMY,
CPaBHHUBATh PE3YJIbTATHI C ATATIOHOM,
P HEOOXOIMMOCTH KOPPEKTUPOBATh
OIINOKHU , CAMOCTOATEIBHO OPOPMIIATH
oTYeT

KoMMYyHHUKATHBHBIE: CTPOUTH
peueBble BBICKAa3bIBAaHUS B YCTHOU U
nucbMeHHOU opme; paboTaTh B
TpyIIe sl JOCTUKEHUS 1IeTTH; CTPOUTh
7 peKTHBHOE B3aUMOJICHCTBHUE C

18-
22/10
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YUYUTCIIEM U OAHOKJIIACCHUKAMU

JInuHOCTHBIE: (bopmupoBanue
II03HABATEIBHOTO MHTepeca K
U3YYCHHIO  XUMHH, (OPMHPOBAHUEC
YMEHHUSI TPaMOTHOTO OOpamlleHus ¢

BEIICCTBAMH B OBITY M XUMHYECKOH
nabopaTtopuu

9/15 O060011eHre U cucTeMaTu3alys 3HaHUN 10 TeMe « X MUMUYECKUE PEeaKIMK B PaCTBOPaX AJIEKTPOIUTOBY 18-
22/10
10/16 Kontponbnas pabota Ne 1 mo teme «XUMHUYECKHE PEAKIIMH B PACTBOPAX JIEKTPOIUTOBY 4-5/11
HemeTtasuibl (254.)
1/17 | Obuias Crpoenue aTOMOB Ilo3naBaTenbHbIE: co3aaBarh | 8-
ObvscHaAmb, 4TO TAKOE T
XapaKTepUCTHKA HEMETAVIOB M UX MONOKEHHE B | 000011IeHUs, yCTaHABIUBATh aHajorum, | 12/11
. HEMETAJLIIBI E—
HEMETAIJIOB [lepuognueckoit  cucteme.  Pan Jienathb BBIBOJIBI. [Tony4dats
SJICKTPOOTPUTIATEIIBHOCTH. Xapa}(’mepugogamb PIH(i)OpMaIII/IIO us3 Pa3JIMIHBIX
Kpucrannmieckue PEHETKH | x pvyeckue HIIEMEHTHI- MCTOYHUKOB U MPeoOpa3oBbIBATH €€
HCMCTAJIOB — MPOCTBIX BCIICCTB. | yemerasibl, KX CTPOCHHUE, PeryasituBHbie: GpopMynupoBath 1eb
Amnorponuss U €€  IPUYMHEL bu3HYecKue U XUMHUIECKIE ypOKa U CTaBHUTh 3a7]a4d, HEOOXOIUMBbIE

PusnyecKkre CBOMCTBA HEMETAIIOB.
O0mue  XUMHYECKHE  CBOMCTBA
HEMETAJJIOB:

OKHUCJIUTEIbHbIE u
BOCCTaHOBUTEIIbHBIE.
JdemMoHcTpanuu
Komnekuust HemMeTanos.

Mopnenn KPUCTaJUIMYECKUX
pPEIETOK HEMETAJUIOB: AaTOMHBIE H
MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHIUIIBI €T0 PaOOTHI
['openne HeMeTaoB - MPOCTHIX
BEIIECTB: cephl, Gpocdopa,
JPEBECHOTO YTJIS.

CBOMCTBaA MPOCTBIX BCIICCTB-
HEMCTAJIJIOB

IIpeockasvieams CBOWCTBA
3JIEMEHTOB-HEMETAJLIOB B
3aBHCUMOCTH OT HX
nosioxkenud B [ICXD

Yemanasnueams npuanHHO-
CJIEICTBEHHBIE CBSI3U MEKY
CTPOEHHEM aTOMa,
XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAJUIMYECKOUN pEHIETKH
HEMETaJUIa U €ro COeIUHEHUN
U (pU3NYECKUMU CBOMICTBaMU
JJAHHOT'O HEMETAJUIA U €ro

JUTS €€ TOCTHKEHUS, ITNTAHUPOBAThH CBOIO
JeSTeIbHOCTh M TNPOTHO3UPOBATH €€
pe3yibTaTel; paboTaTh B COOTBETCTBHU
c MPEUI0KEHHBIM aJITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIBIO
KoMMyHuKaTHBHbBIE: CTPOUTH
peueBbie  BBICKA3bIBaHUSI B YCTHOW
dopme, CTPOMTH s dexTuBHOE
B3aWMOJICHCTBHE C OJIHOKJIIACCHHKAMH,
BbIp@XaTh M apryMEHTUPOBATh CBOIO
TOYKY 3pEHUS

JInyHocTHBIE: dopMupoBaHue
ITO3HABATEIBHOIO HHTEpeca K
U3YYEHHIO  XMMHUH, (OpPMHpPOBAHUE

HAyYHOTO MHUPOBO33pEHUs, MMOHHUMAaHUE

31



COEeIMHEHUI

Jlokazvieamu
OTHOCUTEIILHOCTD IIOHSITUU
«METAILI» U «HEMETAILD)

3HAYUMOCTHU CCTCCTBCHHO-HAYYHbIX
3HAHWI OJI1 pCIICHUA IMPAKTUYCCKHUX
3aga4

2/18

O0mas
XapaKTEepUCTHUKA
Hemetaiios VIIA —
IpyIIIbI —
TaJIOT€HOB.
HNucrpykrax o Th

['ajorensl, CTpOe€HHE  HX
aTOMOB U MoJieKyn. Pusnueckue u
XUMHUYECKHE CBOMCTBA TIaJIOICHOB.
3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTHU
oT ux II0JIO’KEHHUS B
[Iepnoanueckoit CUCTEME.
HaxoxzaeHue rajoreHoB B NPUPOLE
U HX 1noiiydeHue. buosormueckoe
3HAYEHUE U IPUMEHEHNE IaJIOT€HOB.
JdemMoHcTpauuu
OOpasipl rajoreHoB - MPOCTHIX
BEILIECTB.

B3auMozeiicTBue  TajOoreHoB  C
MeTaJuIaMH.

BeiTecHenne xjopa OpoMoM WM
MOJa U3 PACTBOPOB UX COJIEHN

Xapaxkmepuzosams
cTpoeHue, pusndeckue u
XUMHYECKHE CBOICTBA,
IIOJIy4eHHUE U IPUMEHEHUN
raJloreHoB B IJIaHE OOIIETo,
O0COOEHHOI'0 U €IMHUYHOTO

Yemanasnueams npuanHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
CTPOCHHMEM aTOMa,
XUMHUYECKOH CBSA3BIO, TUTIOM
KPUCTAJUIMYECKOUN PEIETKH Y
rajJloreHoB U (PU3NYEeCKUMHU
CBOWMCTBaMHM 3THX BEUIECTB

3/19

CoenuaeHus
rajJloreHoOB

["astoreHoBOIOPOBI "
COOTBETCTBYIOLIIIE WM  KHCJIOTBI:
TUTABUKOBAS, COJIsiHAS,
OpOoMOBOIOpOIHAS,
HOJIOBOAOPOTHAS. T"anorenuarl.
KavecTBeHnHbIC peakuuu Ha
raJIOTeHH/I-HOHBI. [Mpumenenwue
COEMHEHUIl TraJloTeHOB M  HX
OunosoruueckKas pob.
JeMoHcTpanuu
Komnexnuns MIPUPOIHBIX
COCIMHEHMM XJI0pa.

JlaGopaTopublii  onmbIT 29,

Xapakmepuzoeams COCTaB,
¢du3nyeckre 1 XUMHUYECKHE
CBOMCTBA, ITOJIy4EHHUE U
IIPUMEHEHNE COEIUHEHUM
rajloTeHOB

Has3viéams coeqMHEHNs
TaJIOTeHOoB 1o (hopmyIie u
cocmaensims HOPMYJIBI TI0 UX
HA3BaHUIO

Yemanasnusame MMPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY

IMo3naBaTebHbIE: UCTIOJIb30BATh
3HAKOBO-CUMBOJIMYECKHE CpPEJCTBA AJIs
pelIeHus 3a/1a4; co3aBaTh 0000meHus,
yCTaHABIMBATh  aQHAJIOTUM,  JIEJaTh
BbIBOABI. [lomyuyate wHpOpManuioo u3
pa3IMYHBIX HMCTOYHUKOB u
IpeoOpa3oBbIBATH €€

PeryasituBubie: GopMyIupoBaTh 1ENb
ypOKa ¥ CTaBHUTH 3a]1a4d, HEOOXOAUMBIE
IUTSI €€ JOCTUKEHHUS], IJITAHUPOBATh CBOIO
NEeSITeTbHOCTh M TMPOTHO3UPOBATH €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHUH
c MIPEI0KEHHBIM AIITOPUTMOM,
CBEPATH CBOU JICUCTBUS C LEIBIO
KoMMyHuUKaTHBHbIE: CTPOUTH
peueBble  BBICKa3blBaHUS B  YCTHOM
dopwme, CTPOUTH s dexTuBHOE
B3aUMOJICHCTBHE C OJIHOKJIACCHUKAMH,
BBIpAXaTh M apryMEHTHUPOBATh CBOIO
TOUKY 3pEHUS

JIM4HOCTHBIE: dopmMupoBaHUE
MI03HABATEIBHOTO UHTEpeca K
U3YUEHUIO  XHMHUH, (OPMHpPOBAHUE
HAyYHOTO MHUPOBO33PEHUS, TTOHUMaHUE
3HaYHUMOCTH €CTECTBEHHO-HAYUHBIX
3HAHUW [JJIS PelIeHUs MPaKTUYECKUX
3aj1au

I
NS AR
~
[y
[EEN

15-
19/11

32



KauectBenHnast peakiusi Ha XJIOpU-
HOHBI

CTPOEHUEM aTOMa,
XHUMHYECKOH CBSA3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKH Y
TaJIOTCHOB W (PU3NYECKUMHU
CBOMCTBAMM ATHX BEIIECCTB

Bovinonnams pacdeTsl IO
XUMUYECKUM (OpMyIIaM U
YPaBHEHUSIM PEaKIii,
IPOTEKAIOIIUX C y4aCTUEM
COE/IMHEHUH TaJIOTEHOB

4/20 | TlpakTrueckas ConsiHast KMCJIOTa KaK CHIIbHBIN
Ymemw obpamatscs ¢
pabora No 2. ANeKTponuT. TUIHYHBIE PeaKIHH
. . | TabopaTopHBIM
W3yueHne CBOMCTB | KUCIIOT, XapaKTepHBIE IS CONSTHOU
. o 00opysOBaHUEM U
COJISTHOM KHCIIOTBI KHCIIOTBI: B3aUMOJICHCTBUE C
HarpeBaTeIbHBIMU
HNuctpykrax no Th | meraninaMu, OCHOBHBIMHU U
puOopaMu B COOTBETCTBUH C
amM(bOTEepHBIMU OKCUIAMH,
npasuiiamu Th
OCHOBAHHUSAMHU M aM()OTEPHBIMH
TUAPOKCUIAMHU, COISIMHU. Habniooamw cBoiicTBa
KauecTBeHHas peakiys Ha XJOPUI- | SIEKTPOJIMTOB U
HOH MPOUCXOSAIINX C HUMU
SIBJICHUI
Habnwoams u onucvieamo
PEAKINH C y9acTHEM
AIIEKTPOJIUTOB
Dopmynuposams BHIBOABI TIO
pe3ysibTaTaM MpOBEJIEHHOTO
HKCIIEPUMEHTA
5/21 | O6was Kucnopoa.Cepa Ctpoenue aToMOB
H POJ.-cpa L1p Xapaxkmepuzosams
XapaKTepUCTHKA MOJIEKYI. AJJIOTPOIHbBIE
cTpoeHue, pu3ndecKkue u
aneMeHTOBV A BUJIOM3MEHEHUS, (PU3NUECKUE U .
. XMMUYECKHE CBOWCTBA,
TPYIIITHL. XUMHAYECKHE CBOWCTBA
MOJTy4YeHUE ¥ IPUMEHEHHE
XaJIbKOTr€HOB

XaJIbKOTCHOB B IIJIaHE
00111er0, 0COOCHHOTO U

PeryastuBHble: GopMynupoBaTh Ielb
ypOKa ¥ CTaBUTh 3aJlaul, HEOOXOAUMBbIE
JUTS €€ TOCTHYKEHUS, INTAHUPOBAThH CBOIO
JeSATEIbHOCTh M IPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBHUU
c IIPEUI0KEHHBIM AJITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIIBIO
KomMMyHuKaTHBHbBIE: CTPOUTh
peueBble  BBICKa3bIBaHUSI B YCTHOMU
dopme, CTPOMTH ¢ dexTuBHOE
B3aWMOJICHICTBHE C OJIHOKJIIACCHUKAMH,
BbIp@XaTh M apryMEHTUPOBATb CBOIO
TOYKY 3pEHUS

JInunocTHbIE: ®opMupoBaHue
MIO3HABATENBHOIO UHTEpeca K
U3YYEHHIO  XMMUH, (OPMHpPOBAHUE

HAay4YHOI'0 MHUPOBO33pEHUS, MOHUMAHHE
3HAYUMOCTH €CTECTBEHHO-HAY4YHBIX
3HaHUM JUIS pElIeHUs INPAKTHYECKUX
3a1a4

19/11

26/11
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CAMHHUYHOI'O

Yemanasnueams npuamHHO-
CJIEICTBEHHBIE CBI3U MEXKIY
CTPOEHHEM aToMa,
XUMHYECKOU CBA3BIO, THIIOM
KPUCTAJUIMYECKON PEIIETKH Y
XaIbKOTECHOB H
(UBUYECKUMHU CBOWCTBAMH
JTHUX BEIICCTB

CepoBogopon u
CyabGuIbI
Nuctpykrax no Th

CepoBOIOPO/I: CTPOCHUE MOJICKYJIBI,

busznuecKkrue 1 XuMUYEeCKHe
CBOMCTBA, OJly4EHUE U 3HAUCHUE.
CepoBoaOpOIHAS KUCIOTA.
Cynbduabpl 1 UX 3HAYCHHE.
JlromuHODOPHI.

Hdemoncrpaumnu: Komnexkuus
cynbpuaasix pya. KauecTBennas
peaxius Ha CyIb(pUA-UOHBI

Xapaxmepuzoeams COCTaB,
bu3HYecKue U XUMHUYECKIE
CBOMCTBA, MTOJIyYEHUE U
MIPUMEHEHUE COCTMHEHUI

CCPbI B CTCIICHU OKHCJICHUA -
2

Has3zvieams coenuueHus cepsl
B CTETEHU OKUCIIEHUS -2 110
dbopMyIe U COCTaBIAThH
(GhOpMyJIBI 110 HA3BAHUIO.

Cocmasnsams MOJEKYIIPHBIE
Y MOHHBIE YPABHEHHUS
peakumii, XxapakTepu3yrouue
CBOMCTBA CEPBI B CTEIICHU
OKHCIICHHS -2

Onucwvlgamsb IPOLECCHI
OKHCJICHHUS-BOCCTAHOBJICHHUS,
OTIPEIENATh OKUCITUTENh U
BOCCTAHOBUTCIIb U
COCTaBIISITh DJIEKTPOHHBIN
OaslaHC B peaKIMsIX C
Y4aCTUEM CEphI B CTENICHU

N

N
s
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OKUCJIEHUS -2

7123

Kucnoponusie
COEIMHEHUS Cepbl

Oxcun  cepri(1V), cepHucras
KucioTa, cyabpurel. KauecTBeHHas
peakius Ha CyJIb(UT-HOH.

Okcun  ceppr  (VI), cepnas

KHCJIOTA, Cynb(haThbl.

Kpucramnoruapars!.
JdemMoHcTpanuu

ObeciBeunBaHue OKpAIIEHHBIX

TKaHEW U [[BETOB CEPHUCTHIM I'a30M.
Bzaumopneiicteue
KOHLIEHTPUPOBAHHOM CepHoOi
KHCJIOTBI C MEJIBIO.
OOyrnuBanue OpraHUYEeCKHUX
BEILIECTB KOHLICHTPUPOBAHHOU
CEpHOM KUCIOTOU

JladopaTopubiii  omeiT  30.
KauecTtBenHnas peakius Ha cyibdar-
HOHBI

3anucvisams Gopmymbl
OKCH/JIOB CEpbI, HA3bIBATh UX,
OIMCHIBATh CBOMCTBA Ha
OCHOBE 3HAHHMM O KUCIIOTHBIX
OKCHIax

Xapaxkmepuzoeams COCTaB,
buznyecKkrue 1 XUMUYECKHe
CBOICTBA CEPHON KUCIIOTBI
KaK 3JIEKTPOJIUTA

Xapaxmepuzosams CBOMCTBA
KOHILICHTPUPOBAaHHOW CEpHOMN
KHUCIIOTHI KaK OKUCIIUTEIS

Cocmasnsims MOJEKYIISPHbIE
Y MOHHBIE YpaBHEHUS
peaKkuuii, XapaKTePU3YIOIIHE
XUMHUUYECKHE CBOMCTBA
CEpPHOM KUCJIOTBI

Pacnosznasams cynbdat-
HOHBI

Onucwvlgamsb IPOLECCHI
OKHCIIEHUSA-BOCCTAHOBJICHUS,
OTPEENATh OKUCIUTEND U
BOCCTAaHOBUTENb U
COCTAaBJISITh JJIEKTPOHHBIN
0anmaHC B peakIusx C
y4acTHEM Cephl B CTENIEHU
oKucieHus +4 u +6

Buinonnsamu pacuersl o
XMUMUYECKUM (OopMysIaM U

29/11-
312
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YPAaBHEHUSIM PEaKLIMii,
IIPOTEKAIOIIUX C YYaCTHEM
CEpPHOM KUCJIOTBI

8/24 | IlpakTuyeckas CepHas KUCIIOTa KaK CUJIbHBIN Ilo3HaBaTeabHBIE: CAMOCTOSITEIIBHO 29/11-
Ymems obpamarbes ¢ YT
pabora Ne 3. 3IEKTPOJUT. TUTUYHBIE peaKUu AGODATO MIPOBOANTDH HAOJIIOICHUS, UCTIONB30BaTh | 3/12
. hi§ TOPHBIM —
N3ydenue cBOICTB | KUCIOT, XapaKTEPHbIE [ 5 patop . 3HaKOBO-CUMBOJIMYECKHE CPEACTBA JUIS
. . . o0opynoBaHUEM U
CEPHOU KUCIIOTHI pa30aBICHHON CEPHOU KUCIIOTHI: a pgna . PACKPBITHS CYIIHOCTH IIPOLIECCOB,
. H BaTeIbHBIMU
Wuctpykrax no Th | B3auMopeiicTBre ¢ MeTaIaMu, P YCTaHABIIMBATh AaHAJIIOTHH,
npuOopaMu B COOTBETCTBUH C
OCHOBHBIMH U aM()OTEPHBIMU TE (bopMyIMpPOBaTH BEIBOJIBI
MpaBUIaMU
OKCHJ/IaMU, OCHOBaHUSIMU U p Pery/isiTHBHBIE: TTAHUPOBATH CBOIO
aM(pOTEePHBIMU THIPOKCHIAMH, Habniodams cBOWCTBA NIeATEeTLHOCTh ¥ IIPOTHO3UPOBATH €€
consmu. KauecTBeHHas peakuys Ha | SIEKTPOJIMTOB U PE3yNbTaThl, BBIMOIHATH 33aHUS 110
cyabdar-non MPOUCXOIAIIUX C HUMHU OIPEAECIEHHOMY aJITOPUTMY,
SIBIICHU I CpPaBHHUBATh PE3YJbTATHI C TATIOHOM,
Habnrod IPH HEOOXOIMMOCTH KOPPEKTUPOBATH
aomooantt 1 onuceleams OIINOKHU , CAMOCTOATEIHHO O(POPMIISTH
PEaKIuu C y4acTueM oTgeT
SNICKTPOTUTOR KoMMYHUKATHBHBIE: CTPOUTH
@OpMyﬂupogamb BBIBOJbI I10 PCYCBLIC BEHICKA3bIBAHWA B YCTHOﬁ u
pe3yJibTaTaM MPOBEICHHOTO MHCBMEHHOM (opme; paboTaTs B
OKCIIEpUMEHTA rpymnmne ajd JOCTHUXKCHUA LEIH,; CTPOUTDH
s¢(dheKkTUBHOE B3aUMOICHCTBUE C
YUHUTEJIEM U OJIHOKJIACCHUKAMU
JInyHOCTHBIE: dbopMupoBaHue
MMO3HABATEIILHOTO UHTEpeca K
M3YYCHHUIO  XUMHH, (OPMHUPOBaHUE
YMEHHsSI TPaMOTHOIO OOpaleHus c
BEIIECTBAMH B OBITY M XUMHUYECKOU
naboparopuu
9/25 O6mmas OO01mas xapakTeprCcTUKa SJIEMEHTOB ITo3zHaBaTeJLHBIE: co3/1aBath | 6-
Jasamw 0011TYyIO P
XapaKTepUCTHKA VA-rpymmsbl. A30T, CTPOEHHE €ro 00001IeHNs, ycTaHABIUBATh aHajorud, | 10/12
XapaKTEePUCTUKY aTOMOB, E—
anemeHToB VA — aToMa U MOJIeKyIbl. Duznueckue u Jienathb BBIBO/IBI. [TpoBoAUTH
. MPOCTHIX BEIIECTB U
rpynmsl. A30T XUMHYECKHE CBOMCTBA U 9 HaOJII0ICHUE, CTPYKTYPUPOBATH
coeqrHEHnH i1eMeHTOB VA-
MPUMEHEHHE a30Ta. A30T B IPUPOJIE nH(OPMAIIHIO

1 ero OMoJIOrHYecKas poJib.

TPYIIIBI B 3aBUCUMOCTH OT UX
noioxenus B [ICXD

PeryasituBHbie: GopMylInpoBaTh IENb
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JdeMoHcTpanuu
Huarpamma «CocTaB BO3yxa»

Buneodparments! u cnaiapl «[Ituapu

0azapb»

Xapakmepuzoeams CTPOCHUE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, IIOJIy4CHUE U
IPUMEHEHHE a30Ta

Yemanasnueams npuunHHO-
CJIEICTBEHHBIE CBA3U MEXKILY
CTPOEHHEM aToMa,
XUMHYECKOU CBA3BIO, THIIOM
KPUCTAJUIMYECKON PEIIETKU
a3oTa U ero (pU3NYECKUMU U
XHUMHYECKHUMHU CBOMCTBAMU

Buinoansamu pacuersl o
XUMHYECKUM (HopMynam u
YpaBHEHUSIM PEAKLHU,
MIPOTEKAIOLIUM C y4aCTUEM
aszora

10/26

Ammvuak. Coiu
aMMOHUA

AMMMaK, CTpPOEHHE MOJIEKYJIBI U
¢u3nyeckre cBOMCTBA. AMMHAaYHas
BOJIa,, HAIIATBIPHBINA COIUPT, TUIpAT
amMmuaka. /JoHOpHO - aKIenTOPHbIN
MeXaHHU3M 00pa30BaHUs KaTHOHA
amMMoOHHUA. BoccTaHoBUTEIBHBIE
cBoiicTBa aMMuaka. Conu aMMOHUS
1 ux npumeHenue. KauecrseHHast
peakiys Ha KaTHOH aMMOHMUSI.
JdemMoHcTpanuu

[Tonyuenue, cobupanue u
pacrno3HaBaHHE aMMHUAKa.
Pasznoxenne

JUXpOMaTa aMMOHHS
JlabopaTopublii onbIT 31.
KauecTBeHHas peak1ius Ha KaTUOH

Xapakmepuzoeams COCTaB,
CTPOEHHUE MOJIEKYIIBI,
¢bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, ITOJIyYEHHUE U
IIPUMEHEHUE aMMHUaKa

Has3zvlieams conmu aMMOHUS 110
dbopMynaM U COCTaBIISThH
(GhOpMyJIBI 110 UX HA3BAHHSIM

Cocmagnsams MOJIEKYIIIPHBIE
Y MOHHBIC YpaBHEHUS
peaxiuii, XxapakTepu3yrolue
XUMHYECKHE CBOMICTBA
aMMMaKa M coJel aMMOHUS

Cocmasnsims ypaBHEHUS

ypOKa M CTaBUTh 3aJa4u, HEOOXOAUMBIE
JUIsL €€ JOCTUKECHMS], IJIAHUPOBATh CBOIO
JIeATEIIbHOCTh M IIPOrHO3UPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU
c MIPEI0KEHHBIM QJIITOPUTMOM,
CBEPSTHh CBOU JACUCTBHUSI C LIENIbIO
KommyHunkaTuBHbIC: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOMU
dopme, CTPOUTH s pexTuBHOE
B3aMMOJEICTBUE C OJHOKJIACCHUKAMH,
BbIpaXkaTb M apryMEHTUPOBATH CBOIO
TOYKY 3pEHUS

JInunocTHbie: opmMupoBaHUE yMEHUSA

VOpaBIsATh  CBOEH  MO3HABATEIHHOM
JIEATEIbHOCTBIO, dbopmupoBaHue
MIPABUIILHOTO oOpareHus C
BEILIECTBAMU B XUMHUYECKON

nabopatopuu u OBITY

6
10/12
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aAMMOHUA

OKHCJIUTCIIBHO-
BOCCTAHOBHTEIIbHBIX PEAKITHIA
C y4JacTHeM aMMHaKa ¢
MIOMOIIIBIO METO/1a
AIIEKTPOHHOTO OaslaHca

Yemanaenueams npuunHHO-
CJIE/ICTBEHHBIE CBSA3H MEKIY
BUJIOM XUMHUYECKOH CBA3H,
THIIOM KPUCTaJUIMYECKOU
pELIETKH B aMMHUAaKe U COJIsIX
aMMOHUA 1 (1)I/I3I/I'~I€CKI/IMI/I n
XMMUYECKUMU CBOHCTBAMHU
O9THUX BCUICCTB

Habnrooams u onucvieamo
XUMHYCCKHUI SKCIIEPUMEHT 110
pacro3HaBaHWIO NOHOB
aMMOHHS C COOJIIOIEHHEM
npasui Th

Buvinoansamo pacyeTsl 110
XUMHUYECKUM (popMysam U
YPaBHEHHUSM peaKLui,
IPOTEKAIOIIUM C y4aCTHEM
aMMuaka

11/27
12/28

Kucnoponnsie
COEIMHEHUS a30Ta

OKCcuabl

a30Ta:

Hecoyieo0pa3yronme W KHUCIOTHEBIE.
A3zoTucTasi KUCIOTa ¥ HUTPHTEHL

A30THasg KHCIOTa, €€ TOIy4YEeHUe U

ceorcTBa. Hurparsl.
JdemMoHcTpauuu
B3aumopeiicteue
KOHIICHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEJIBIO

3anucvieams Hopmymnbl
OKCHJIOB a30Ta, Ha3bIBaTh HX,
ONMCHIBATh CBOMCTBA Ha
OCHOBE 3HaHHI 00 OKCHIAX

Cocmasnsames MONEKYJIPHbBIE
Y HOHHBIC YPaBHECHUS
peaKkuuii, XapaKTePU3YIOIINE
XUMHUYECKHE CBOMCTBA

Ilo3naBaTenbHbIE: cO3/1aBaTh
000011IeHNS, yCTaHABIMBATh AHAJIOTHH,
JienaTh BBIBOJIBI. [TpoBOaUTH
HabIo1eHue, CTPYKTYpPHUPOBAaTh
UHpOPMALIHIO

PeryastuBHbie: GopMymupoBaTh IeNb
ypoKa M CTaBUTh 3aJauu, HEOOXOIUMbIE
JUTS €€ TOCTHIKEHUS, TNTAHUPOBAThH CBOIO
NeSITeIbHOCTh M TNPOTHO3UPOBATH €€

13-
17/12
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['openue yepHoro nopoxa
Pa3noxxenue HuTpara Kajaus u
rOpeHre JPEBECHOTO YroJibKa B HEM
JlaGopaTopHblii onbIT 32.
XUMHUYECKUE CBOMCTBA a30THOMN
KHCIIOTHI KaK AJIEKTPOJINTA

OKCHUJIOB a30Ta U a30THOH
KHUCJIOTBI KaK 3JICKTPOJIUTA

Xapaxmepuzoeamsb a30THYIO
KHUCJIOTY KaK OKHCIIUTENb

Cocmaensams ypaBHEHUS
OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peakumii, XapaKTepU3yOIuX
XUMHUYECKHE CBOMCTBA
a30THOM KHCJIOTHI KaK
OKUCIIUTENS, C TOMOIIBIO
METO/1a SJIEKTPOHHOTO
OayaHca

Buinoansamu pacuersl o
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSIM PEAKLHU,
MPOTEKAIOIIUX C yYaCTHEM
A30THOU KHUCJIOTHI

pe3ynbTaThl; paboTaTh B COOTBETCTBHH
c MPEIJIOKEHHBIM AITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIIBIO
KomMmyHukaTuBHbIE: CTPOUTH
peyeBble  BBICKA3bIBaHWS B  YCTHOU
dbopme, CTPOUTH s dexTuBHOE
B3aUMOJICUCTBUE C OJHOKJIACCHUKAMH,
BBIPDAXKATh M apryMEHTHUPOBATh CBOIO
TOYKY 3pEHUSA

JIuyHocTHbIe: POPMUPOBAHUE YMEHUS

yIPaBIsTh  CBOCH  IO3HABATEIbHOU
JeATEIBHOCTBIO, hopmupoBanue
MPaBUIHHOTO oOparieHus C
BEI[CCTBAMHU B XUMHYECKOU

nabopaTtopuu U ObITY

13/29

IIpaxTrueckas
paborta Ne 4.
ITonyyenue
aMMHaKa u
U3y4YEHUE €r0
CBOMCTB
Nuctpykrax no Th

[Tony4yenue, cobupanue u
pacro3HaBaHue ammuaka. Mzydenue
pPacTBOPUMOCTH aMMHAaKa B BOJIE U
XapaKTEePUCTUKA OCHOBHBIX CBOMCTB
ruzipaTta aMMuaka. KauectseHHast
pCaKknug Ha KaTUOH aMMOHHA

Ionyuams, cobupamo u
pacno3Hasams aMMHUaKk

Ymemw obpammarscs ¢
71a00paTOPHBIM
00opyI0oBaHUEM U
HarpeBaTeIbHbIMU
npuOopaMu B COOTBETCTBHUH C
npasuwiamu Th

Habnooams u onucvieamo
XUMHYECKUN IKCIIEPUMEHT

Dopmynuposams BHIBOABI TIO
pe3ylbTaTam MpOBEICHHOTO
AKCIIEPUMEHTA

Ilo3HaBaTeabHbIE: CAMOCTOSITEIHHO
MIPOBOINTH HAOJIFOICHUS, NCIIOIH30BaTh
3HaKOBO-CHMBOJIMYECKHE CPEACTBA JUIS
PaCKpPBITUS CYIITHOCTH TPOIIECCOB,
YCTaHABIIMBATh AaHAJIOTHH,
(hopMyIUPOBATH BHIBOJIBI
Pery/isiTHBHBIE: TUTAHUPOBATH CBOIO
JIESITSIIBHOCTD M IPOTHO3UPOBATH €€
PE3yNbTAThI, BHITIOIHATH 33JaHUS 110
OTIpE/ICIICHHOMY QJITOPUTMY,
CpPaBHHMBATh PE3YNBTATHI C ATATIOHOM,
IIPH HEOOXOIMMOCTH KOPPEKTHPOBATh
OIINOKHU , CAMOCTOATEIHHO O(POPMIISTH
OTYeT

KoMMYHUKATHBHBIE: CTPOUTH
peueBbIe BBICKA3bIBAaHHSI B YCTHOW U

20-
24/12
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Compyonuuamy B Iporiecce
y4eOHOT0 B3aMO/ICHCTBUS
npu paboTe B rpymmax

NUCbMEHHOM (hopme; paboTath B
TpYIIe ISl TOCTHKECHUS 1IeTTH; CTPOUTH
s (heKTUBHOE B3aUMOICHCTBUE C
YUUTENIEM U OJTHOKIIACCHUKAMHU

JIM4HOCTHBIE: ¢dbopmupoBanue
II03HABAaTEIBHOTO UHTEpeca K
U3YYEHUIO  XMMUH, (OPMHpPOBAHHE
YMEHHS TPaMOTHOTO OOpamieHus ¢
BEIIECTBAMH B OBITY M XHUMHYECKOU
nJabopaTopun
14/30 | ®ocdop u ero ®ocdop .AmoTponHbIe IMo3naBaTenbHbIE: co3naBath | 10-
Xapaxmepuzosamb cOCTaB,
COETMHEHUS Buion3MeHeHus. Pusnueckue u 00001IeH s, yCTaHABIMBATh aHanoru, | 14/01
o CTPOEHHE MOJICKYJIHI,
XUMHYeCKHe cBorcTBa. OKCUIBI U JeNaTh BBIBOJIBI. [TpoBOIUTH
. ¢du3nvecKkre 1 XUMHIECKHIE
rugpokcupl pocdopa. CoiicTBa . HaOmoIeHune, CTPYKTYpUPOBaTh
CBOMCTBA, MMOJy4ECHUE U
®ocpatel. KauecTBeHHas peakuus MH(pOpMaLIHIO

Ha docdar- non

MIPUMECHEHHE aJUTOTPOITHBIX
BHJIOM3MEHEHHH ocdopa.

Haszvieams coiu 110
dbopmynaM U COCTABIISITh
(bOopMyIIBI 110 MX HA3BAHUSIM

Cocmasnsims MONEKYISPHbIE
Y MOHHBIE YpaBHEHUS
peaKkuuii, XapaKTePU3YIOIINE
XUMHUYECKHE CBOMCTBA
okcuna docdopa, pochopHoit
KHUCJIOTBI U €€ COJIEH

Cocmaenams ypaBHEHUS
OKHCITUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEaKITHi
¢ yuactueM ¢ochuHa c
MIOMOIIBIO METO/1A
AIIEKTPOHHOTO OanaHca

Yemanasnusame MMPUIUHHO-
CJICACTBCHHBIC CBA3H MCXKIY

PeryasituBHble: GopMynupoBaTh Lelb
ypOKa U CTaBUTh 3a7auu, HEOOXOIUMBbIE
JUIsl €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JIeSITEIbHOCTh W IPOTHO3HPOBATh €€
pe3yiabTaThl; paboTaTh B COOTBETCTBUU
c MIPEITI0KEHHBIM AJIITOPUTMOM,
CBEPSTH CBOU JACHCTBHUSI C LENBIO
KommyHukaTuBHbIe: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOMU
dopwme, CTPOUTD s dexTuBHOE
B3aMMOJEICTBUE C OJHOKJIACCHUKAMH,
BbIpaXaTb M apryMEHTHUPOBATH CBOIO
TOYKY 3pEHUS

JInunoctHbie: opmMupoBaHuEe yMEHUS

YOpaBIsATh  CBOEH  MO3HABATEIbHOU
JIEATEIbHOCTHIO, dbopmupoBaHUe
MPaBUILHOTO oOpareHus C
BEIIIECTBAMH B XUMHYECKON

nabopaTopuu U ObITY
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BUJIOM XHMUYECKOH CBSI3H,
TUIIOM KPUCTAINTNYECKON
PELIETKU B OKCUAAXJIETYUUX
BOJIOPOJIHBIX COCTMHEHUSX U
bU3HYECKUMU U
XMMHYECKHMH CBONCTBAMHU
3THUX BEIIECTB

Habniooamwv u onucvieams
XUMUYECKUN IKCIIEPUMEHT I10
pacnio3HaBanuto (ocdar-
MOHOB C COOJIOIEHUEM
npasui Th

Buvinoansamu pacuersl o
XUMHYECKHM (hopMyIam u
YPaBHEHHSIM PEaKIIUH,
MPOTEKAIOIIUM C Y4aCTHEM
coeMHEHUH Pocdopa

15/31

OOmras
XapaKTePUCTHKA
sneMeHToB |VA-
IpynIsl. YTriaepon

OO1as xapakTepuCcTUKa SJIEMEHTOB
IV A-rpynmsi: ocobeHHOCTH
CTPOEHHUS ATOMOB, IPOCTHIX
BEIIECTB U COCIUHEHNH B
3aBUCUMOCTH OT IOJIOKEHUS
anemeHToB B lleproanueckon
cucTeMe. YTaepoa. AJIOTpOIHbIE
MoaupUKaIK: anmas, Tpapur.
AmMopdHBII yriepos: caxa,
AKTUBUPOBAHHBIA YTOJIb.
Ancopbuusi. XUMUYECKHE CBOWCTBA
yriepoja. Kokcoxummuueckoe
IIPOU3BOJICTBO U €r0 MPOAYKLHS.
Kap6unsr.

demoncTpauuun Komnexkuus
«O0pa31bl MPUPOIHBIX COSAMHEHUN

asamw 0b11YyIO
XapaKTEePUCTUKY aTOMaM,
MIPOCTHIM BEILIECTBAM U
coenruenud diaeMeHToB |V
A-Tpyniibl B 3aBUCUMOCTH OT
nx nojoxkenus B [ICXD

Xapaxmepuszosamu CTpOCHUE,
IOTpONHIo, (pusnveckue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE ¥ IPUMEHEHHE
aMmop¢HOTO yriepoaa

Cpaenusamsv CTpoeHUE U
CBOIiCTBa anmasa u rpagura

Onucvieams OKUCIUTENLHO-

Ilo3naBaTenbHbIE: CO3/1aBaTh
000011IeHNS, YyCTaHABIMBATh AHAJIOTHH,
JienaTh BBIBO/IBI. ITpoBoUTH
HabJt01eHue, CTPYKTYpUPOBaTh
UHpOPMaLINIO

PeryasituBHbie: GopMynupoBaTh IENb
ypOKa ¥ CTaBUTh 3a]laul, HEOOXOAUMBIE
JUTS €€ TOCTHIKEHUS, ITNTAHUPOBAThH CBOIO
JeSTeIbHOCTh M TNPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU
c MPEI0KEHHBIM AJITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LEIBIO
KoMMyHuKaTHBHbBIE: CTPOUTH
peueBbie  BBICKA3bIBaHUSI B YCTHOMU
dopme, CTPOMTH s dexTuBHOE
B3aUMOJICHICTBHE C OJIHOKJIACCHUKAMH,

10-
14/01
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yriaepoaa»
[Toptpet H./I.3enuHcKoro.
[Toryonienne akTHBUPOBAHHBIM
YIJIEM paCTBOPEHHBIX BEMIECTB WU
ra3os.

YcTpolicTBO MPOTHUBOTa3a.

BOCCTAHOBUTEJIbHBIE
CBOIiCTBa yriepoaa

16/32

Kucnoponusie
COEIMHEHUS
yriaepoja

Oxkcun yrinepona(Il): crpoenue
MOJIEKYJIbl, IIOJIY4E€HHUE U €ro
cBoiictBa. Okcua yraepona(IVv):
CTPOEHHUE MOJIEKYJIbI, OJyYeHHE U
€ro CBOMCTBA. YTOJbHas KUCIIOTA.
Conu yrosbHO! KUCIIOTBL:
KapOOHAaThl U THIPOKapOOHATHI.
TexHuueckas 1 nuILeBas coja.
JlaGopaTopublii onbIT 34.
[Tonyuyenue u CBOMCTBA yrOIbHOMI
kucnoThl. 35. KauecTBeHHast
peakius Ha KapOOHAT-UOHbI

Xapakmepuzoeams cOCTaB,
bu3nyeckrue 1 XUMUYECKHE
CBOMCTBA, IIOJIy4YCHHUE U
IPUMEHEHHE OKCH/IOB
yriepoja

Yemanasnueams npuunHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIY
BHUJIOM XMMHUYECKOH CBSA3U U
THIIOM KPUCTAJUIMYECKOU
PELIETKH B OKCHUJAX yIiepoaa
U X (pU3HYECKUMHU U
XUMHYECKMMH CBOMCTBaMH, a
TaK)K€ IPUMEHEHUEM

Cobnrooams nipasuna Th npu
UCIOJIb30BAHUU NTE€YHOTO
OTOTIJICHUSI.

Oxa3zvieamsv NEPBYIO TIOMOILIb
IIPU OTPABJICHUU YTapHbIM
razom

Xapakmepuzoeams COCTaB,
buznyecKkne 1 XuMHUYECKHe
CBOICTBa, MTOJIy4E€HUE U
IIPUMEHEHHNE YTOJIbHOU
KHCIIOTBI

Pacnosnasams xapOonat-
HOHBI

BBIPDAXKATh M apPryMEHTHUPOBATh CBOIO
TOYKY 3pCHUS
JInunocTHbie: opmMupoBaHUE yMEHUSA

YIOpPaBJIATh CBOCM  MO3HABATEIbHOU
JIeATETbHOCTBIO, dbopMupoBaHue
MIPaBUIILHOTO oOpareHus C
BELIECTBAMU B XUMHYECKON

71a00paTOPUH U OBITY
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Buvinoansamu pacuersl o
XUMHUYECKUM (popMysam u
YpPaBHEHUSIM PEAKLUM,
MIPOTEKAIOIIUX C yJaCTUEM
COEMHEHUH yriepoaa

17/33 | [IpakTuueckas [Tony4yenue, cobupanue u
Ilonyuams, cobupamyo u
pabora Ne 5. pacrno3HaBaHHe YTIEKUCIOro rasa. .
pacno3Hasams yriaeKucibii
[Tony4yenue W3yuenne pacTBOpUMOCTH 3
T
YIJIEKUCIIOrO Ta3a U | YIJIEKHCIIOro ra3a B BOJIE U
U3y4EHHE ero XapaKTePUCTHKA KHUCIOTHBIX Ymems oOpaiaTbes ¢
CBOMCTB CBOMCTB yTrOJIbHOM KHUCIOTHI. 1a060pPaTOPHBIM
Huctpykrax no Th | KadectBeHHas peakuus Ha o0opymoBaHuEM U
KapOOHAaT- ¥ THAPOKApOOHAT-UOHBI | HArpeBaTEIbHEIMU
puOopaMu B COOTBETCTBUU C
npasuiiamu Th
Habniooamws u onucvieamo
XMUMUYECKUN IKCIIEPUMEHT
Dopmynuposams BEIBOABI TI0
pe3yJbTaTam MPOBEICHHOTO
HKCIIEpUMEHTA
Compyonuuams B TIpoIiecce
y4eOHOT0 B3aMMOAEHCTBUS
npu paboTe B rpynnax
18/34 | YraeBomgopoabl Mertan, stuieH, anetmieHd. Cocras.
o Knaccugpuyuposamo u
Crtpoenue, CBOMCTBA, MOJyYEHHUE,
xapaxkmepuzoeamau
pacro3HaBaHHe HEMpeaeIbHbIX
yeneso0opooul. Hazvieams no
YIIIEBOJOPOIOB .
MeAHCOYHAPOOHOT
Homenxnamype CpasHums no
CcOCMasy U c8OUCMBaM.
19/35 | Kucnopoaconepka | CnupThl. DTUIOBBIH CITUPT, €T0
Xapakmepuzoeams CIUPTHL U
1€ OpraHu4ecKue | MOoJy4YeHHue, IPUMEHEHHE U
. KapOOHOBBIE KUCIIOTHI KaK
COCMHEHUS ¢bu3noIOorNUecKoe AeWCTBHUE.

Ilo3HaBaTeabHbIE: CAMOCTOSTEIBHO
IIPOBOJIUTH HAOJIIOJCHUS,_CII0JIb30BaTh
3HAKOBO-CUMBOJIMYECKHE CPEACTBA IS
PaCKpBITUS CYIIHOCTH IIPOLIECCOB,
YCTaHABJIMBATh AaHAJIOTUH,
(bopMyIMpOBaThH BHIBOIbI
PeryjsiTuBHbBIE: IUIAHUPOBATH CBOIO
JeSITeIbHOCTh U IPOTHO3UPOBATH €€
PE3yJIbTaThl, BBINOIHATH 33aHUS 110
OIpE/IeTICHHOMY aJrOpUTMY,
CPaBHHUBATh PE3YJIbTATHI C ITATIOHOM,
P HEOOXOIMMOCTH KOPPEKTUPOBATh
OIIMOKHU , CAMOCTOATEIBHO OPOPMIISTH
OTYeT

KoMMYHUKaTHBHBIE: CTPOUTH
peUEBbIE BBICKA3bIBaHMSI B YCTHOU U
nucbMeHHoU (hopme; paboTaTh B
rpymnne Juist JOCTUKEHUS LIeJIN; CTPOUTD
3¢ pexTUBHOE B3aUMOICHCTBHUE C
YUUTEJIEM U OTHOKJIACCHUKaMH

JIMYHOCTHBIE: dbopmupoBaHue
MMO3HABATEJILHOTO UHTEpeca K
W3y4EHUI0  XUMUH, (HOPMHUPOBAHHE

YMEHHUSI TPaMOTHOrO OOpalleHus ¢
BEIIECTBAMH B OBITY W XHUMHYECKOU
nabopaTtopuu

21/01

28/01

24-
28/01
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TpE€XaTOMHBIN CIIUPT IVIMLIEPHH.
KauecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI. Y KCyCHast
KHCJIOTA - IPEACTaBUTENb Kiacca
KapOOHOBBIX KUCJIOT.
JeMoHcTpauuun

OOu1re XMMUYECKHE CBOMCTBA
KHCJIOT Ha IIPUMEPE YKCYCHOU
kucioThl. KauecTBeHHas peakuys Ha
MHOT'0OaTOMHBIE CIIUPTHI

KHCIIOPOJICO/ICPIKALITHE
OpPraHUYeCcKHUe COCMHEHUS

Knaccugpuyuposams ciupTsl
0 YUCITY TUPOKCUIILHBIX
TPYIII B UX MOJICKYJIAaX

Hasvieams nipencraButenei
OJIHO ¥ MHOIOaTOMHBIX
CIIUPTOB U 3aIUCHIBATh UX

bopMyIbl

20/36

Kpewmnuii u ero
COCJIMHECHHUS

Kpemuuii, crpoenue ero aroma u
ceorictBa. KpemHmii B mpupone.
Cumumuasl u - cuwiad.  Okcupg
kpemuus(1V). KpemnueBas kucnora
U €€ Ccomu.

JdemMoHcTpauuu

Komnekuus «O06pa31sl
MPUPOIHBIX COETMHEHUN KPEMHUS)

Komrekuust cTekna, KepaMuKH,
IeMeHTa ¥ U3JCINH 13 HUX

JlaGopatopublii  ombiT  36.
[Iponyckanue yriekuciaoro rasa
4yepe3 pacTBOp CUJIMKATa HaTpUs

Xapaxmepuzosamsb CTpOCHUE
aTOMOB U KPHCTAJUIOB,
buznyeckre 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE U
IPUMEHEHHE KPEeMHUs

Yemanasnusame MPUIUHHO-
CJICACTBCHHBIC CBA3U MCKIAY
CTPOCHUEM aTOMa, BUAOM
XHUMHYECKOM CBs3U, TUIIOM
KpHCTaHHHqCCKOfI pCUICTKU
KpEMHUA U €T0 q)HBI/I‘IeCKI/IMI/I
U XUMHYECKUMH CBOMCTBAMH

Buinoansmes pacuersl 1o
XUMHYECKUM (hopMyiaM u
YpaBHEHUSIM PEAKIIUM,
MPOTEKAIOIIUX C YYACTUEM
KPEMHUS U €r0 COCUHEHHI

Xapaxmepuzosamu COCTaB,
(1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHEC
CBOMCTBA, MOJIYYEHUE U
MIPUMEHEHUE COCTUHEHUI
KpEMHUS

Ilo3naBaTte/bHbBIE: CO3/1aBaTh
0000111eHMS, yCTaHABIMBATh AHAJIOTHH,
JienaTh BBIBO/IbI. [TpoBoaUTH
Ha0JIt0/IeHueE, CTPYKTYpUpPOBaTh
nHpopMaIuio

PeryasituBHble: GpopMyJiMpoBaTh LENb
ypoKa ¥ CTaBUTh 3aJlaul, HEOOXOAUMBbIE
JUTSL €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JIESATEIBHOCTh M IIPOrHO3HPOBATH €€
pe3ynbTaThl; paboTaTh B COOTBETCTBUU
c MIPETI0KEHHBIM AJIITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIBIO
KommyHukaTuBHbIC: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOM
dopme, CTPOMTH s dexTuBHOE
B3aMMOJICIICTBHE C OJHOKJIACCHUKAMH,
BbIpaXXaTb M apryMEHTHUPOBATH CBOIO
TOUKY 3pEHUS

JInunocrublie: opmupoBaHue yMEHUS

YOpPaBJIATh  CBOEH  IO3HABATEIBHOU
JeSITETbHOCTBIO, ¢dbopmupoBanue
MIPaBUIJILHOTO oOpareHus C
BEIIECTBAMHU B XUMHUYECKOH

1abopaToOpuu U OBITY

31/01-
4102
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CpasHusams TUOKCUbI
yriaepojaa u KpeMHUs

Onucvliéamp BaXXHEHIIINE
THUIIBI TPUPOTHBIX
COCIMHEHUHN KPEMHHSI KaK
OCHOBHOTI'O 3JIEMEHTA

JTUTOChEpHI
21/37 | CunukarHas [Ipon3BOACTBO CTEKIAa M ILIEMEHTA. 31/01-
.. | Xapakxmepuzosams e
NPOMBIIIICHHOCT | [Ipomykimst CHJTUKAaTHOU 4/02
CUJIMKATHYIO
MIPOMBIIIIJIEHHOCTH: ONTHYECKOE
MPOMBIIIICHHOCTD U €€
BOJIOKHO,  Kepamuka,  dapdop, OCHOBHVIO 11D0 o
¢asHc. OnTHyeckoe BOJIOKHO. Y0 TIPOAYKIL
JdemMoHcTpauuu Yemanasenueamo ananorun
Konnexkuus npoaykuMu CUIIMKATHOM | MKy pa3aIMYHBIMU
MIPOMBIIIJICHHOCTH. OTpacsIMH CHIIMKATHOU
BuneodparmenTs u CIIAMJIBI | IPOMBILLICHHOCTH
«[Tpon3BoOACTBO CTEKIA U LIEMEHTa
22/38 | Iomyuenue Hemeranmnsr B mpupoge. ITo3naBaTenbHbIC: UCIIOJIb30BaTh | /-
Onucvlgéamb HAXOXKICHHUE Py
HEMETaJIOB @pakimoHHas TEPErOHKa JKUAKOTO 3HAaKOBOE MonenupoBanue, | 11/02
HEMETAJJIOB B IPUPO/IE B
BO3JyXa Kak CIOCO0 MOJyYeHUs OCYILIECTBIISATh CpaBHEHHE,
KHCIIOPOa, a3ora, aprosa. | Xapaxmepuszosamo KJaccu(uKanuio, CO3/1aBaTh
[Tomyuenne  docdopa, KpemHHS, | GpaKIMOHHYIO IEPETOHKY 0000111eHUs, yCTaHABIUBATh aHAJIOTHH,
XJIopa, Hoja. ONEKTPONIHN3 | 5KUIKOrO BO3AyXa KakK JenaTh  BBIBOJBI,  CTPYKTYpPHpOBATh
pacTBOpOB. COBOKYITHOCTb (DU3MYECKHX MH(pOPMALIUIO
JdemoHcTpauuu MPOIIECCOB PeryasituBHbie: GopMynupoBath 1€1b
Komnnekmus «[Ipupoansie 4 ypOKa U CTaBHUTh 3a]]a4d, HEOOXOIUMBbIE
COCIMHEHUST HEMETAIITIOB) . peyMenmuposantb JUTS €€ TOCTHIKCHUS, TNTAHUPOBATH CBOIO
BuneobparMentsl  u  ciuaiimel | 01 HoCCHHE MPOLCCCOB JeSITeIbHOCTh M TNPOTHO3UPOBATH €€

(((Dp AKIMMOHHAsA MEPETOHKA X XUIAKOI'O

MOJIYYCHHA aKTUBHBIX
HEMECTAJIJIOB K OKHUCJIIUTCIIBHO-

pe3ynbTaThl, paboTaTh B COOTBETCTBUU

BO3JyXa» c MIPEIIOKEHHBIM AJITOPUTMOM,
Buneodparmentst U craiigpr | SOCCTAHOBHTCIBHLIM CBEPSATH CBOU JEHCTBHUS C LEIBIO
«IlonydyeHune Bogopoaa, KUCIOPOJa fiponeccam KoMMmyHukaTuBHbBIC: CTPOUTH
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U TaJOreHOB D3JIEKTPOIUTHUCCKUM
CIIOCOOOMY.

PCYCBLIC  BBICKA3bIBAHUA B yCTHOfI
cbopMe, BCCTH OHAJIOT" U Y4aCTBOBATH B

23/39 | [Monyyenue [TomydeHune  cepHOM  KHUCIIOTHI: Xapaxmepusosams Xz AMCKYCCHM IUI1 BRUABJICHHA pasHBIX | 7-
BAKHEUILINX CBIpbE, XUMHU3M, TEXHOJIOIMYECKas CHIPbE . ATNApATYPY 1 ’ TOYCK 3pCHHA Ha pacCMaTpUBAaCMyIo | 11/02
XUMHAYECKHUX cxXeMa, METOJ KHIAIIEro CJos, vH(pOpMaNHIO, BbIpa’KaThb 2
COETUHEHUN MPUHIIUTIBI Tem1000MeHa, HAYHHBIC IPHHIHTIB! . ApryMeHTHPOBATh CBOKO TOYKY 3PCHUA
HEMETAJIJIOB IIPOTUBOTOKA U LUPKYJSILHHU. HPOHSBOACTBA CEPHOU JlnyHoCTHBIE: opmupoBaHHue

Oneym. IIpOM3BOJCTBO aMMHaKa: KHCIIOTRI J00POCOBECTHOIO OTHOIICHHSI K
CBIPBE, XHMMH3M, TEXHOIOru4YecKas | Cpasnueams MPOU3BOJICTBO YYC€HUIO U YM(EHH’I YIPABISITh CBOCH
CXEMA. CepHOIl KICITOTH M AMMHAKa MO3HABATENIBHON 1€ATEIbHOCTHIO
JdemMoHcTpauuu

Moaenu arrnaparoB JUISL

MIPOU3BOJICTBA CEPHOM KHCIOTHI.

Mogenb KUsmero ¢ios.

Monenb KOJIOHHBI CHHTE3a

aMMHaKa.

BuneodparmeHntsl u CITalTbI

«IIpon3BOCTBO CEPHOM KHUCIOTBI».

BuneodparmeHTsl " CclIaiapl

«[IpousBoicTBO aMMHaKay.

Komnexkuust «CpIpp€ 1151 TOTy4EHUS

CEpPHOM KUCIOTBD.

24/40 | O606meHNE U | Ypok-ynpaxHeHue c | I[IpoBoauts oueHky | [lo3naBarenbHbIe: UCIOJIB30BaTh | 14-
CUCTEMAaTU3ALINS UCTOJIb30BAHUEM CAMOCTOSITENIbHON | COOCTBEHHBIX JIOCTH)KEHUH B | 3HAKOBOE MozenupoBanue, | 18/02
3HAHUH 10 TeMme | paboThl 1o BBITNIOJIHEHHUIO | YCBOEHUU TEMBbI OCYIIECTBIISATh CpaBHEHHE,
«Hemeramipl U MX | IpOBEpOUYHBIX TeCTOB, 3aJaHui U | KoppekTupoBaTh cBOM 3HaHHUS | KJIaccU(UKALUIO, CO3/1aBaTh
COETUHEHUS» yIpaXHEHU I B COOTBETCTBUU c | 0000mIeHus], ycTaHABIMBAaTh aHAJIOTUH,
Wucrpykrax nmo Th IUTAHUPYEMBIM Pe3yJIbTaTOM JenaThb  BBIBOJBI,  CTPYKTYpPHpOBATh

[Tonygats XUMHYECKYIO | HH(POPMALIUIO

MH(POPMALIMI0O U3 Pa3IMYHBIX
HCTOYHUKOB

[IpeacraBmsate  uHpOpMaIUIO
o teme «Hemerannsl» B BuIE
TabJIML,  CXeM,  OIOPHBIX
KOHCIIEKTOB, B TOM YHCIIE U C

PeryasituBHble: GopMylInpoBaTh LENb
ypOKa M CTaBUTh 3aJlaul, HEOOXOAUMBIE
JUISL €€ TOCTUIKEHUS, IIJIaHUPOBATh CBOKO
JIESTENIbBHOCTh W IPOrHO3MPOBATh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHU
c IIPEIJI0KEHHBIM QJITOPUTMOM,
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npumenenneM UKT

CBEPATH CBOU JCHCTBUS C LIETBIO

KoMMmyHukaTuBHbIe: CTPOUTD
peyeBble  BBICKA3bIBaHUS B  YCTHOM
dbopMe, BecTH JUAIOT U y4acTBOBATh B
JIUCKYCCUU I  BBISIBJICHUS Pa3HBIX
TOYEK 3PEHHUS Ha paccMaTpPUBAEMYIO

uHpOpMaLHIO, BBIPAXKaTh U
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS

JInyHoCTHBIE: ¢dbopmupoBanue
J0OPOCOBECTHOTO OTHOIICHUS K

YYEHMI0O M YMEHUsS YIPaBIATH CBOEH
[I03HABATEJIBHOM EATEIbHOCTHIO

25/41 | KoutposbHas padbora Ne 2 o teme «HemeTauibl U MX COSTHHEHHS 14-
18/02
MertaJjuibl 1 ux coeaunenus (16)
1/42 O6mmas [Tonoxxenne MeTaioB B Ilo3naBaTenbHbIE: UCIIONh30BaTh | 21-
. ObvsicHAMb, YTO TaKOE P
XapaKTepUCTHKA [Tepuoanyaeckoit CUCTEME 3HaKoOBOe, aHaioropoe W (usnyeckoe | 25/02
METAJIJIOB xuMudeckux  onementos g, M. | MOTAM MOJICTTUPOBAHUE; OCYIIECTBIISTh
MemnpneneeBa, CTpoeHHe UX aTOMOB U | Xapaxmepuzoéamo KaueCTBEHHOE W KOJHYECTBEHHOE
KpUCTAJIOB. MeTayuiiueckasi CBSI3b | XUMUYECKUE DIIEMEHTHI- ONKMCAaHWEe  KOMIIOHCHTOB  OOBEKTa,
U MCTAJUTMYECKass KPUCTAUITMYCCKAS | METaJUIbI 110 UX MOJIOKEHUIO B | OCYIIECTBIISTh CpaBHEHHE,
pemérka. ®dusmyeckume cBoicTBa | [ICXD YCTaHaBIUBATh aHaJIOTUH,
METaJJIOB: JIEKTPO- u . KIIaCCU(UIIUPOBATh, JENaTh BBIBOJBI,
TEIIONPOBOIHOCTh,  OTpaXKaroIias Iipoznosuposamy CBOHCTBA MOJTy4aTh WH(POPMAIUIO M3 Pa3TUIHBIX
CIIOCOOHOCTb, [UIACTHYHOCTb. | Mo 1 AIIO0B IO TOTIOZKCHHIO B HUCTOYHUKOB U CTPYKTYPHPOBATH €€

CmutaBsl 4YEpHBIE U IIBETHBIE.

I1CX9

Yemanasnueams npuamHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
CTPOCHHEM aTOMa, BUJIOM
XUMHUYECKOHN CBSI3U M TUTIOM
KPUCTAJUTMYECKOUN PEIIETKH Y
METaJUIOB — IPOCTHIX
BEIIECTB U UX COCIUHCHUI

PeryasituBHble: ¢opMylInpoBaTh LENb
ypOKa M CTaBUTh 3aJlaul, HEOOXOAUMBIE
JUISL €€ TOCTUIKEHUS, IIJIaHUPOBATh CBOKO
JIEATEIbBHOCTh ¥ IPOrHO3MPOBATH €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHHU

c MIPEJIOKEHHBIM AJITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIBIO
KommyHukaTuBHbIC: CTPOUTH
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2/43 XuMHU4eCcKue Meramuibl  Kak  BOCCTAaHOBUTEIIH. peueBble  BBICKA3bIBaHUS B  YCTHOM | 21-
CBOICTBa DIIEKTPOXUMHUYECKU I pan QbvACHsMb, HTO TAKOC AL dopwme, CTPOUTH apdextuBHoe | 25/02
METAJLIIOB HaIpsKECHUH. Bsaumozeiictaue | 2 PHOCTH METaJLIoB B3aUMOJICUCTBUE C OJHOKJIACCHUKAMH, T

METAJLJIOB c HEMETAIUIAMH, | [Ipumernsmep €ro Jjs BbIpaXXaTb W AapryMEHTHPOBAaTh CBOIO
OKCHJaMHM, KHMCJIIOTaMH, COJIIMH. | XapaKTCPHUCTUKN XMMHYCCKUX TOYKY 3pCHHUA
AJIFOMUHOTEPMHUS. CBOMCTB IPOCTBIX BEIIECTB — JIuuHocTHBIe: DOPMUPOBAHUE YMEHUS
JemoHcTpanum METAJJIOB YIOPaBIATH  CBOEW  IO3HABATEIbHOU
B3aumoneiictBue Hatpus, JUTUA U JIEATEIIbHOCTHIO, dbopmupoBaHUE
KaJIbIIUS C BOJIOM. Obobuyams CHCTCMY HAay4YHOT'0 MUPOBO33PEHUS
['openuie HaTpus, MarHus U xeje3a XUMHIHCCKIX CBOUCTB
B KHCIOPOJIE. METAJIJIOB KaK
Bcenbinika TepMUTHOM CMECH. BOCCTAHOBUTCIILHBIC
BiaumoseiicTeue cmecn mopomkos | “BOMCTEA
CEPBIL 1 KEJIC3a, INHKA U CEPBbI. Cocmasnsims MOJIEKYJIIPHBIE
B3aHMOZ[eI>iCTBHC AJIFOMUHU A C YpaBHEHUA peaKHHﬁ’
KHUCJIOTaMU, 1IEJI0YaMH U BOJIOM. XapaKTEePU3YIOIIHX
BiamMmoneiicTBue xelle3a U MEIH C XUMHUYECKIHE CBOMCTBA
XJIOpOM. METaJUIOB B CBETE yUeHHUs 00
BzaumoneiicTrue MCIH C | OKHUCIIUTEJILHO-
KOHLICHTPHPOBAHHOH CEePHOH | BOCCTAHOBHUTEIBHBIX
KHUCJIIOTOM MW a30THOM KHCJIOTOHU MpOLIECCAX, a PEAKLIUH C
(pasbasieHHOM M | y9acTHEM JIEeKTPOJINTOB
KOHIICHTPHPOBAHHOM). MIPEJCTABIISITh TAKXKE U B
JlabopaTopHbIii OIBIT 37. | nornoOM BUIIE
B3anmoneiicteue Keresa c
pactBopoM cymbdara men (11) Habniooamws u onucvieams
peaKIMK MEX]1y BElleCTBaMU

3-4/44- | O6mas Oo6mas XapaKkTEepUCTUKA Ilo3zHaBaTeJLHBIC: HCIIOJNIB30BaTh | 28/02-

45 XapaKkTEepUCTHKA anemeHToB |A-rpynmnbel Oxcuisl u QbvAcHAms STAMOTIOTHIO 3HAKOBOE MonenupoBanue, | 4/03
aneMeHToB |A- TUAPOKCHU/IBI HIEJOYHBIX METAaJUIOB, Ha3BatHA TPYIIET OCYIIECTBIISITh CpaBHEHUE,

. «ILIETIOYHBIE METAJIIbI»
TPYIITIBI ux MOJTy4YCHHE, CBOWCTBA, KJIaccu(pUKaIuio, CO3/1aBaTh
npuMmeHenue.  Baxneimme comu | Jasamw 00LIyIO 000011eHs, yCTaHABIUBATh aHAJIOTHH,
IIEJIOYHBIX METAJUIOB, MX 3HAYEHME | XapaKTEPUCTHKY HIETOUHBIX JenaTh  BBIBOJBI,  CTPYKTYpHUPOBATh
B KMBOW M HEXKUBOW NPUPOJE U B | METAJUIOB I10 UX ITOJIOKEHHUIO nH(OPMALIHIO
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YKU3HH YEJIOBEKA.
HdemoncTpanus Okpacka riaMmeHu
COCIMHEHUSIMU HIEIOYHBIX
METaJJIOB

B IICXD

Xapaxmepusosams CTpOCHUE,
¢du3nveckrne 1 XUMHYECKHIE
CBOWCTBA IIEJIOYHBIX
METAJJIOB B CBETE OOIIETO,
0COOCHHOTO ¥ €IMHUYHOTO

IIpeocka3zvieams Gusnueckue
U XMMHUYECKUE CBOMCTBA
OKCHJIOB U THJIPOKCHU/I0B
IEJIOYHBIX METAJUIOB Ha
OCHOBE UX COCTaBa U
CTPOECHUS U NOOMBEepAHCOams
IPOTHO3bl YPAaBHEHUSIMU
COOTBETCTBYIOLIMX PEaKINI

Ilposooums pacyeTsl 1O
XUMHYECKHM (HopMyiam u
YPaBHEHMSIM PEAKLIUH,
MPOTEKAIOIINX C YIaCTHEM
IIEJI0YHBIX METAJUIOB U UX
COETMHEHU N

5/46

OO0mas
XapaKTePUCTHKA
35eMeHTOB |1A-

TPYIIIBI

Oobmas XapaKTepUCTHKA
anemeHToB |lIA-rpynnsl Okcunbpl u
TUAPOKCHUIBI  IIEJIOYHO3EMEIbHBIX
METAJUIOB, UX MOJIyYEHHE, CBOMCTBA,
npuMeHeHue. Baxneinmue conu
IIEJIOYHO3EMENBHBIX METAJNIOB, HX
3HAYEHHE B JKUBOM U HEXKHUBOU
MpUpOJIe W B JKW3HU YEIOBEKA.
Kapbonatel u  ruapokapOOHaThI
KaJbIus.

JemoncTrpanuu Okpacka IUIaMEHHU
COCIMHEHUSIMH IIETOYHO3EMENIbHBIX
MeTajIoB. ["aleHrue n3BeCTH BOJOU
JlaGopaTopHblii ONnbIT 38.

ObwsicHAMb STUMOJIOTHIO
HA3BaHUSI TPYIIIIBI
«IIET0YHO3EMEIHHEIE
MeTaJIb»

Jasamw 001TYyIO
XapaKTePUCTHKY DJIEMEHTOB
IHA-rpynms! o ux
nonoxenuto B [ICXD

Xapaxmepuzosamsb CTPOCHHE,
buznyecKre 1 XUMUIECKHE
CBOMCTBa
IIEeJI0YHO3EMEIIbHBIX

PeryasTuBHble: GopMynupoBaTh IENb
ypOKa ¥ CTaBUTh 3a]laul, HEOOXOAUMBIE
JUISL €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JEATEIBHOCTh W IIPOrHO3MPOBATh €€
pe3ysbTaThl; paboTaTh B COOTBETCTBUU
c IIPEI0KEHHBIM JITOPUTMOM,
CBEpSATH CBOU JEHCTBHUS C LIEIIBIO
KomMmyHukaTuBHbBIC: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOM
dbopme, BeCTH AMAIOT M Yy4acTBOBATh B
JUCKYCCUM U1l BBISIBJICHMSI Pa3HbIX
TOYEK 3PEHHUS Ha PACCMaTpPUBACMYIO
uH(pOopMaLHIo, BBIPAXKATh "
apryMEHTHUPOBATH CBOIO TOUKY 3PECHHUS
JInuHoCTHBIE: (dbopMupoBanue
J00POCOBECTHOTO OTHOIICHHUS K
YUEHUI0O M YMEHMs YIpPaBISATh CBOEH
[I03HABATEJIBHOM EATEIbHOCTHIO

28/02-
4/03
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[TonydyeHue HU3BECTKOBOM BOABI M
OIIBITHI C HEH

METAJIOB B CBETE OOIIIETO,
0COOEHHOI0 U €UHUYHOIO

Ilpeockasvieams huznyeckue
Y XUMHUYECKUE CBOMCTBA
OKCHUJIOB U THJIPOKCH]IOB
anemeHTOB || A-rpynmbl Ha
OCHOBE X COCTaBa M
CTPOCHHUSI K HOOMBEPHCOAN b
MPOTHO3BI yPaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIIUN

1Ipo6ooums pacdeTsl 1o
XUMHYECKHM (hopMyIiam u
YpaBHEHUSIM PEaKInH,
IIPOTEKAIOIUX C YYaCTUEM
IeTTIOYHO3EMENbHBIX
METAJJIOB U UX COCTMHECHUI

6/47 JKecTkoCTh BOABI JKécTkocTh BOJIbI: 9-
ObwvsicHsams TIOHATUE =
U CIIOCOOBI € BpeMeHHas ¥ ocTosiHHas. CrocoOsr 11/03
N «OKECTKOCTH BOJIBI»
YCTpaHEHUs YCTpPaHEHHUsI BPEMEHHOM KECTKOCTH.
Croco0ObI  ycTpaHeHUs NMOCTOSHHOM | Paziuuame BPEMEHHYIO H
)KECTKOCTU. IOHUTHI. MMOCTOSTHHYIO )KECTKOCTh
JdemoHcTpauuu [Tonyuenue | Bompl
’)KECTKOM BOJBI B3aHMMOJACHCTBHEM IToed 5
YIJIEKHACIIOTO Ta3a M M3BECTKOBOM pediazantt CHOCOOBL
BOJABl.  YCTpPaHEHHE  BPEMECHHOMU YCTPaHCHUA KECTKOCTH BOJIBI
KECTKOCTH BOJbI KHUIITYCHUEM H Hpogoaumb’ naonrooamsy u
,Z[O6aBJ'ICHI/ICM COJFbI. yCTpaHeHI/Ie ONnuUCHIBANb XUMWYECKUN
MOCTOSTHHOM KECTKOCTHU BO/JbI OKCIIEPUMEHT C
no0OaBlieHHeM Cconbl. VOHUTBI W COOIIOIEHUEM MPABUIT TB
MIPUHITATT X JIeHCTBHS
(BuneodparMeHT)
7148 [IpakTnueckas [Tonyuenue xKecTKON BOABI Ilo3HaBaTeabHBIE: CAMOCTOSITEIIBHO 14-
. Ilonyuams, cobupams u 7
pabora Ne 6. B3aUMOJICHCTBUEM YTIIEKHUCIIOTO MPOBOANTH HAOIIOICHUS,_ NCTIONK30BaTh | 19/03

pacnosnasanto er'IeKI/ICJ'IHﬁ
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JKecTkocTs BOABI
U CIIOCOOBI ee

raza 1 U3B€CTKOBOM BOJBI.
YcrpaneHue BpeMeHHOM KECTKOCTH

ras

Ymems obpamarbes ¢

3HAKOBO-CUMBOJIMYCCKUC CPCACTBA JJI
PACKPBITHA CYIIHOCTH ITPOLECCOB,

YCTpaHEHUS BOJIbI KUTISTYCHUEM H TOOABICHHEM 5 YCTaHABJIMBATh AHAJIOTHH,
. 1a60paTOPHBIM
HucTpykTax mno COJIbl. Y CTpaHeHUe MOCTOSIHHOU 5 patop . (bopMyIUpOBaTh BBHIBOIBI
o0opysoBaHUEM U
Tb KECTKOCTHU BOJIBI I00ABIICHUEM pyA PeryJsiTuBHbIE: [JIAHUPOBATH CBOKO
. HarpeBaTeIbHbIMU
cojipl. MicnipiTanue skecTKOM BOJIbI JESITEIbHOCTD U IPOTHO3UPOBATH €€
npuOopaMu B COOTBETCTBHUH C
pacTBOpOM MbLIa pe3ynbTaThl, BHITIOJIHSTH 33JaHUS 110
npaswiamu Th
OTIpeIeIECHHOMY QJITOPUTMY,
Habnrooams u onucvieamo CpaBHUBATH PE3YIbTATHI C TAIIOHOM,
XMMUYECKHI DKCIIEPUMEHT pU HEOOXOIMMOCTU KOPPEKTUPOBATH
@ OIIMOKH , CAMOCTOSITETIHHO O(hOPMIISTH
OPMYIUPOBAMb BBIBOBI 110 oTHeT
pesy/ibTaTaM IIPOBCICHHOTO KoMMyHHKATUBHBIE: CTPOUTH
KCIICPUMEHT .
IKCIICPUMCHTA peueBbIe BHICKA3bIBAHMSI B YCTHOU U
CompyoHnuuams B Tpoliecce IMCBMEHHOI (hopme; paboTars B
y4eOHOT0 B3aUMOCHCTBUSA rpynne JJjist J0OCTHXKCHUS LEIIU; CTPOUTh
npu pa60Te B IpyImax B(i)(beKTI/IBHOC B3aHMOZ[eI>iCTBI’Ie C
YUUTEIEeM U OJTHOKJIACCHUKAMU
JInuHocTHBIE: (hopMUpOBaHUE
MMO3HABATEIILHOTO UHTEpECa K
W3Y4YEHUI0 XUMUHU, (HOPMUPOBAHNE
YMEHHsI TPAMOTHOTO OOpaIeHHsl ¢
BEIIIECTBAMH B OBITY U XUMHUUYECKON
nabopaTopuu
8/49 AmoMuHuR Crpoennue aroma @usnueckue u ITo3naBaTenbHbIE: UCIOJIb30BaTh | 14-
Xapaxkmepuzoeams o
XUMUYECKUE 3JIE€MEHTHI. CXD 3HaKOBOE MonenupoBanue, | 19/03
MOJIOKEHUE B u E—
AmdoTtepHbIe OKCHUTH u OCYIIECTBIISATh CpaBHEHHE,
OCOOEHHOCTH CTPOEHHSI €T0
TUAPOKCH/IBI. [Honyuenue u KIIacCU(UKAIIHUIO, C03/1aBaTh
o aToma
cBoiictBa OOHapyKeHHE KaTHOHOB B 000011IeHNS, yCTaHABIMBATh aHAJIOTHH,
pacTBope. 3HAYCHUE COEIUHEHUH | Onucviéamb CTPOEHHUE, Jenatb  BBIBOJBI, CTPYKTYpUPOBaTh
ATIOMUHUS (usMIecKue ¥ XUMHIECKHE MH(pOpMAIUIO

CBOMCTBA aJllOMUHUS,
MOATBEPKIAS UX
COOTBETCTBYIOIIMMHU
YpPaBHEHUSMH PEaKIINil

PeryastuBHble: GopMynupoBaTh IENb
ypOKa U CTaBUTh 3aJjaul, HEOOXOIMMbIe
JUIsL €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JEATEIIBHOCTh W IIPOTHO3MPOBATh €€
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PaccmoTpeTs aM(poTepHOCTD
COCIUHEHUN.

Yemanasnusame
3aBUCHMOCTD 00J1acTel
MIPUMEHEHUS ATFOMUHUSU €T0
CILUIABOB OT CBOMCTB DTHX
BCIIECTB

pe3yibTaThl; paboTaTh B COOTBETCTBUU
c IIPETI0KEHHBIM QJIITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIIBIO
KoMMmyHukaTuBHbIC: CTPOUTH
peueBble  BBICKA3bIBAaHUS B  YCTHOMU
¢dbopme, BeCTH AMAIOT M Yy4acTBOBATh B
JUCKYCCUM U1l BBISIBICHMSI Pa3HbIX
TOYEK 3PEHH Ha PACCMaTPUBACMYIO
uHpOpMaLHIO, BBIPAXKaTh U
apryMEHTHUPOBATH CBOIO TOUKY 3PEHHUS
JInuHocTHBIE: ¢dbopMupoBanue
J00POCOBECTHOTO OTHOIICHHUS K
YUEHUI0O M YMEHHUS YIpPaBISATh CBOEH
[I03HABATEJIBHOM EATEIbHOCTHIO

9/50
10/51

Kemneso u ero
COEIMHEHUS

OcoOCHHOCTH  CTpOEHHUS  aTroMa
xeneza. JKenezo B mpupone.
Baxneiimme pynbl xxene3a. OKCuapl
n  ruapokcuasl  xeneza(ll) wu

xeneza(lll). Comu xenesa(Il) wu
xene3za(lll). OOHapyxkeHHE HOHOB
KaTHOHOB JKejle3a B  PacTBOpe.
3HayeHne COeIUHEHUH JKee3a.
JlabopaTopHble ONBITHI 39.
[lonyyenue TrUAPOKCUAOB JKele3a
(1) m (1)

40. KauecTBEHHBIE peEaKkIUUu Ha
KAaTHOHBI XKele3a

Xapaxmepuzoeamb
noJyio’keHue xxenesa B [ICXO
¥ OCOOCHHOCTH CTPOEHUS €T0
aToma

Onucvlgams CTPOEHHUE,
buznyecKrue 1 XUMUYECKHE
CBOMCTBA Kee3a,
MOATBEPKIAS UX
COOTBETCTBYIOIIUMHU
YPaBHEHUSAMH pEaKIuil

ObvscHams HaTM4KE IBYX
TeHETUYECKUX PsI0B

coeTMHeHHi kee3a Fe?™ u
Fe3*

Yemanasnusame
3aBHCHUMOCTE 00JacTei
MIPUMEHEHUS JKeJIe3a U ero
CIIJIAaBOB OT CBOMCTB 3THUX

IHo3naBaTebHbBIE: HCITOJIH30BaTh
3HAaKOBOE MO/ICJIUPOBAHHE,
OCYILIECTBIISATh CpaBHEHHE,
KJIacCU(PUKaIHIO, c03/1aBaTh
0000111eHUs, yCTaHABIUBATh aHAJIOTHH,
JenaTh  BBIBOJBI,  CTPYKTYPHpOBATh
UHpOPMaLINIO

PeryasituBHbie: GopMylInpoBaTh LENb
ypoKa ¥ CTaBUTh 3aJlaul, HEOOXOAUMBbIE
JUTSL €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JIEATEIIBHOCTh W IIPOrHO3MPOBAaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHHU
c MIPETI0KEHHBIM QJIITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LEIBIO

KommyHukaTuBHbIe: CTPOUTH
pedeBble  BBICKA3bIBaHUS B  YCTHOM
¢dopme, BecTH AMATOT M Yy4acTBOBAThH B
JTUCKYCCUM U1l BBISIBJICHHSI Pa3HbBIX
TOYEK 3PEHHS Ha PAcCMaTpUBAEMYIO
nHpopmaruto, BBIpaXXaTh u

21-
23/03
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BCIICCTB

IIposooumy, Habarwoamo u
ONUCLIBAMb XUMUYCCKUI
9KCIIEPUMEHT C
coOmonenuem npasui Th

1Iposooums pacdeTsl 1O
XUMUYECKUM (PopMyIIaM u
YpPaBHEHUSIM PEAKLUM,
MPOTEKAIOIIUX C yYaCTUEM
JKeJie3a M €ro COSMHEHUM

apryMEHTHPOBATh CBOIO TOUYKY 3pECHUSA
JINYHOCTHBIE: dbopmupoBaHue
JI0OOPOCOBECTHOTO OTHOIIICHHUS K
VYCHHIO M YMEHHUS YIPaBIATH CBOCH
IMO3HABATEILHOM JESITEILHOCTHIO

11/52 Koppo3sus Koppo3uss xumuueckas u
ObvscHAmMb TIOHATUE
METaJIJIOB U ANEKTPOXUMUYECKAS. 3amura
«KOPPO3USD»
CIOCOOBI 3aIIUTHl | METAJUIOB OT KOPPO3HUHU.
OT Hee. JeMoHcTpanumn Komnnexkuus | Pazauuams XUMAYECKYIO U
HNucTpykTax no «XVMHUYECKUE HCTOUYHHUKH TOKa» | DIIEKTPOXHUMHUYECKYIO
Thb pe3yJIbTaThl JUIUTENILHOTO | KOPPO3HIO
JKCIIEPUMEHTA 1o U3YYEHHUIO i
KOPPO3MHM CTANIBHBIX M3Jeiuil B | © - PHOCHPUPOSANtD
3aBUCHUMOCTH oT yenopuii | HPHMEPAMH TIOHATHA
MpOIECCOB «KOPPO3HSI», «XUMHUECKAS
KOppO3us» ,
«QIEKTPOXUMHUYECKAS
KOppO3usi»
Xapakmepuzoeamsb ciocoObI
3alUTHl METAJIJIOB OT
KOppO3uu
12/ 53 | Merasuisl B Mertasutel B mpupoJie: B CBOOOTHOM
. Knaccuguyuposamov dpopmbr
13/54 pUPOJIE. BUJIE U B BUJIE COCMHEHUH. -
" IIPUPOJHBIX COEINHEHUN
[TonsiTHE O [Tonstre o metaimypruu. YépHas u
METaJIJIOB
METAJLITypruH LBETHAsl METAJLTYPIUs.

[Inpomeramnyprus,
TUAPOMETAITYPTHs,
3JEKTpOMeTaILTYprusi. JloMeHHbIN
nporuecc. [lepepaboTka uyryna B

Xapaxmepusosamb 00111E
CIocoObI OTyYeHUs
METaJIOB

Koukpemuszuposams criocoObl

IMo3naBaTenbHbIE: UCTIOJIb30BATh
3HAaKOBOE MOJIETTUPOBAHUE,
OCYILIECTBIISITh CpaBHEHHE,
KJIacCU(UKAIIHUIO, CO3/1aBaTh
0000111eHMS, yCTaHABIMBAaTh aHAJIOTHH,
Jenath  BBIBOABI, CTPYKTYpUPOBATh
MH(pOpMaLIHIO

PeryasituBHbie: ¢popMylInpoBaTh LENb
ypoKa ¥ CTaBUTh 3aJlaul, HEOOXOAUMBbIE
JUISL €€ TOCTUKEHUS, IIJIaHUPOBATh CBOXO
JIeATEIbHOCTh M IPOrHO3UPOBATH €€
pe3ynbTaThl; paboTaTh B COOTBETCTBUU
c MIPEIJIOKEHHBIM aJITOPUTMOM,
CBEPSATH CBOU JEHCTBHUS C LIEIBIO

KommyHunkaTuBHbIC: CTPOUTH
pedeBble  BBICKA3bIBAaHUSA B  YCTHOH
¢dbopme, BecTH AMATOT M Yy4acTBOBAThH B
JUCKYCCHH JUIA BBISBICHUS Pa3HBIX
TOYEK 3pEHHUs Ha PacCCMATPUBAEMYIO

uH(pOpMaLIHIO, BBIPAXKATh "
apryMEHTHUPOBATH CBOIO TOUKY 3PEHHUS

JIM4HOCTHBIE: dbopmupoBaHue
J0OPOCOBECTHOTO OTHOIIECHHUS K

YUEHUI0O M YMEHHs YIpaBiIsATh CBOEH

4-8/04
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CTaJlb. DJIEKTPOJIU3 PaCILUIaBOB.

MOJIYy4YCHHA MCTAJIJIOB
pyUMepaMu U YpaBHEHHUSIMU
peaKkuuii ¢ COCTaBICHUEM
AIIEKTPOHHOTO OajlaHca

MMO3HaBaTECILHOU ACATCIIBHOCTBIO

14/55 [IpakTnueckas Pewenne Ilo3HaBaTeabHBbIE: CAMOCTOSATEIBHO 4-8/04
DKCIEepUMEHTAIBHO
pabota Ne 7. SKCHEPUMEHTANbHBIX  3aJad  Ha . IIPOBOJIUTH HAOJIIOICHUS,_CII0JIb30BaTh
uccneo0oeams CBOMCTBA
Pemenune pacrno3HaBaHME€ U IOJYy4YEHHE . 3HAKOBO-CUMBOJIMYECKUE CPEACTBA JUIS
. METAJIJIOB U UX COEAUHEHUH,
9KCHEPUMEHTAJIbH | METAJUIOB M UX COEIMHEHUN PaCKpBITUS CYIIIHOCTH IIPOLIECCOB,
pelaTh SKCIepUMEHTaIbHbIE
BIX 3324 10 TEME YCTaHABJIMBATh AaHAJIOTUH,
3az1auyu 110 teme «Meramibny
«MeTaibi» (bopMyIMpOBaTH BHIBOIbI
Hucrpykrax mo Ymemw obpamarncs ¢ PeryasiTuBHbIE: IUNIAHUPOBATH CBOIO
Tb 71a00PaTOPHBIM JeSTeIbHOCTh U IPOTHO3UPOBATH €€
000pyI0BaHUEM U PE3yJIbTaThl, BBINOIHATH 33aHUS 110
HarpeBaTeJIbHBIMU OIpEe/IeTICHHOMY aJrOpUTMY,
nprubOpaMK B COOTBETCTBUM C | CPABHUBATHL PE3YIILTATHI C OTAJIOHOM,
npasuiamu Th IpU HEOOXOIMMOCTH KOPPEKTUPOBATh
OIIMOKH , CAMOCTOSITETIHHO O(hOPMIIATH
Habniodamws u onucvieams
s oTyYer
CBOMCTBA METAILIOB H HX KoMMyHHUKATHBHBIE: CTPOUTH
COCTHHCHHM peueBble BBICKAa3bIBAaHUS B YCTHOW U
Dopmynuposamsv BEIBOABI 110 MICBMEHHOM (popme; paboTats B
Pe3yNIbTaTaM MPOBEIEHHOTO rpyIe st JOCTUKEHUS 1eTH; CTPOUTh
JKCIIEpUMEHTA 3(1)(1)CKTI/IBHOC B3aI/IMOI[eI\/'ICTBI/Ie C
YUUTENEM U OJTHOKJIACCHUKaMHU
Compydnuuams B mpouecce JIMYHOCTHBIE: (POPMHUPOBAHKE
Y4€6HOTO B3aUMOCHCTBIA TI03HABATELHOTO HHTEPECA K
npH paboTe B rpymmax M3y4EHUIO XUMHUH, (OPMHUPOBAHHE
YMEHUS TPAMOTHOT'O OOpaIleHus C
BEIIECTBAMH B OBITY U XUMHUYECKOM
nabopaTopuu
15/56 O60061eHne VYpok-ynpaxHeHue c | [IpoBoauts oueHky | [lo3naBaresbHbIe: ucnosp30Bath | 11-
3HaHUH 10 TEME | UCIOJIb30BAHUEM CAMOCTOSATENBHOM | COOCTBEHHBIX JOCTHXKEHUH B | 3HAKOBOE MojienupoBanue, | 15/04
«Mertannsi» paboThI 1o BBITNIOJIHEHHUIO | YCBOEHUU TEMBbI OCYIIECTBIISATh CpaBHEHHUE,
MIPOBEPOYHBIX TeCcTOB, 3alaHuili u | KoppekTupoBaTh cBoM 3HaHMS | KJacCH(UKAIHIO, CO3/1aBaTh
ylnpaXHEHU I B COOTBETCTBUU c | 00001IeHHs], YCTaHABJINBATh AHAJIOTUH,
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IUTAHUPYEMBIM Pe3yJIbTaTOM
[MTonyuaTs XMMHYECKYIO
UHPOPMALIMIO M3 Pa3IMYHBIX
HCTOYHHKOB

[IpencraBisate  uwHGOPMALIUIO
no teme «MeTtautb» B BHUIE
Ta0JIuII, cXeM, OTIOPHBIX
KOHCIICKTOB, B TOM YHCJIE U C
npumenenueM UKT

Jienatbh  BBIBOABI,
nHpopmaIuio
PeryasTuBHble: GopMynupoBaTh 1ENb
ypOKa M CTaBUTh 3a]laul, HEOOXOAUMBIE
JUIsL €€ JOCTUKEHMS], IJITAHUPOBATh CBOIO
JEATEIBHOCTh W IIPOrHO3MPOBATh €€
pe3ysbTaThl; paboTaTh B COOTBETCTBUU
c IIPETI0KEHHBIM AJIITOPUTMOM,
CBEpSATH CBOU JEHCTBHUS C LIEIIBIO
KommyHukaTuBHbIC: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOU
dbopme, BeCTH AMAIOT M Yy4acTBOBATh B
JUCKYCCUM U1l BBISIBJICHMSI Pa3HbIX
TOYEK 3PEHHS Ha PACCMaTpPUBACMYIO
uH(pOopMaLHIo, BBIPAXKATh "
apryMEHTUPOBATH CBOIO TOUKY 3PECHHUS
JInuHoCcTHBIE: (dbopMupoBanue
J00POCOBECTHOTO OTHOIICHHUS K
YUEHUI0O M YMEHHMs YIpaBIsATh CBOEH
MIO3HABATENBHOM EATEIbHOCTHIO

CTPYKTYypUPOBAaTh

16/57 Konrtponsnas padora Ne 3 mo teme «MeTayib» 11-
15/04
Xumus u OKpy:Kawomasi cpena (2)
1/58 XuMu4eckuit Crpoenue 3emnu:  s7po, PeryjasiTuBHbIE 18-
Hnmezpuposams cBeeHNS =
COCTaB TJIAHETHI MaHTHA,  3€MHasg  Kopa,  HX ®opmynupoBaTh LeNb ypoka U cTaBuTh | 22/04

3emirs
HNuctpykrax no
Tb

XUMUYECKU cocTaB. Jlutochepa u
€€ XMMHUYECKUH cocTtaB. MuUHepasbl.
Pyner. OcanoyHrle TTOPO/IBL.
ITone3nsle HCKOIIaEMBbIE.
XUMHYECKUN CcOCTaB TUApochepsl.
XuMHUYECKUH cocTaB aTMOC(hEpHI.

JemoncTpanun BuneodparmeHTs
n cinaiasl «CtpoeHue 3emin U €€

no usuveckoit reorpaduu B
3HAHUS 0 XUMUYECKOU
OpraHu3al1y IJIaHEThI

Xapaxmepuzoeamv
XUMHYECKUH COCTaB
T€0JIOTHYECKUX 000I04YEK
Seman

Pasznuwamo MHUHCPAJIBI 1

3aJ]a41, HEOOXOIUMEIE I €€
JIOCTH>KEHU S, TUTAHUPOBAThH CBOIO
NIeATETLHOCT ¥ TIPOTHO3UPOBATH €€
pe3ynbTaThl

Ilo3zHaBaTeJbLHBIE

CTpouTh JIOTHYECKUE PACCYKACHUS,
YCTaHaBJ'II/IBaTB HpI/I'—II/IHHO-
CJIICACTBCHHBIC CBsA3U, IIOHUMATh,
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XUMHUYECKHH cocTaBy. " Komtekuus
MUHEPAJIOB M  TOPHBIX  IIOPOZ.
Komnexnus «Pyasl MeTamuioBy.

TOPHBIE TIOPOABI

JlaGopaTopHblii ONbIT 4].
N3yuenne rpanura
2/59 Oxpana HcTtounuku XHUMHAYECKOTO
. . Xapaxmepuszoeambo
OKpYy>Karolen 3arpsI3HEHUS  OKPYXKAIOLIEH Cpelbl.
HMCTOYHUKU XUMHUYECKOTO
Cpeasbl OT I'mobanpHBIC 3KOJIOTUYECKHUE .
3arps3HEHUS OKPYKarOLIen
XUMHYECKOTO po0IeMbI YeJI0BEYECTBA!
o cpensl
3arps3HCHUS MapHUKOBBIA 3()PEKT, KHUCIOTHBIC pea
MOXKIH, 030HOBBIC IBIPEL. | Onucwiéams ri100aIbHBIE
MexayHapoHOE COTPYIHHYECTBO B | HKOJIOTHUECKUE TPOOIIEMBI,
00MacTM  OXpaHbl  OKPYXKAKOLIEH | CBS3aHHBIE C XUMHUYECKUM
cpeasl OT XUMHUYECKOTO | 3arpsi3HCHUEM

3arpsi3HeHus. «3elI€Hast XUMHUD.
JemoncTpanun. BuneodparmeHTs

" clanabl «'nmobanpHEIE
JKOJIOTUYECKHE poOIEeMbI
YeJI0BEYECTBAY.

JlabopaTopHbIii OMBIT 42.
N3y4yeHne MapKHpOBOK pa3INYHbIX
BUJIOB MIPOMBIIITIEHHBIX u

IMpOAOBOJILCTBCHHBIX TOBAPOB

IIpeonazame nyTn
MUHHMH3ALNN BO3ICHCTBHSA
XMMUYECKOTO 3arps3HeHus

Ha OKPYKAIOIIYIO CPEIy

IIpusooums npuMepbl
MEX1yHapOJIHOT O
COTpYAHHUYECTBA B 00JIACTH
OXPaHbI OKPYKAOIIEH CPEAbI

CTPYKTYPUPOBaTh U HHTEPIIPETUPOBATH
nH(popMaIrio, MpeACTaBICHHYIO B
CXEMaTHYHOM BHJIC
KoMMYHHKATHBHBIE

CtpouTh peueBbie BHICKa3bIBaHUS B
YCTHOM M MUCHbMEHHOU (opMme,
apryMEHTHUPOBATh CBOIO TOUKY 3PECHHS
JIMYHOCTHBIE

dopMUpoOBaHUE MTO3HABATEIHLHOTO
MHTEpeca K U3YUYCHUIO XUMUH,
MOTHBALIUS YHAIIUXCS HA MTOJTyYCHUE
HOBBIX 3HAHHI

18-
22/04

OGo0uIenne 3HAHMIA 0 XHMHUH 32 KypC 0CHOBHO# mKkoJbl. [loaroroka k OI'(5)
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1/60 Bemecrna Crpoenue aToma B | [Ipeocmasnames nHPOPMALIUIO
cooTBEeTCTBMM ¢  mnosoxeHueM | no teme «l13 u [ICXD
XHUMHYECKOTr0 3JIEMEHTA B | JI.1.MenpaeneeBa B CBETE
[Iepunoanueckoii CUCTEME. | TEOPUH CTPOEHUS aTOMa) B
CrpoeHue BemiecTBa: XHMHYECKas | BHJIE TAOIUI], CXEM, ONTOPHBIX
CBA3b U KPUCTAJUIMYECKUE PEHIETKU. | KOHCIIEKTOB, B TOM YHCIIE C
3aBUCUMOCTh CBOMCTB | npuMeHeHueM cpencts UKT
00pa30oBaHHbBIX 3JIeMEHTaMu | Bulnoansams TECTOBbIE 3aaHUs
IIPOCTBIX ~ BEHIECTB  (METAJIOB, | 110 TEME
HEMETAJUIOB, OJIArOPOAHBIX Ta30B) | [Ipedcmasisms MHGOPMALIHIO
OT  TMOJOKEHUS  JJEMEHTOB B | IO TeMe «Buapl XUMUYECKOI
[lepuoanueckoii CUCTEME. | CBSI3U U THUIIbI
Tunonorus HEOPraHUYECKUX | KPUCTAUIMUECKUX PELIETOK.
BEILIECTB, JEJICHHE MX Ha KJacchl U | B3auMocCBs3b CTpOEHUs U
rpynusl. [IpencraBureny. CBOMCTB BEILIECTB» B BUJIE
Ta0JIUII, CXEeM, OTIOPHBIX
KOHCIIEKTOB, B TOM UYHUCJIE C
npumeHenuem cpencts UKT
2/61 XnuMuyeckue IIpuznaku " ycnosus | IIpedcmasnsams WHGOPMALIHIO
peaxkuuu MPOTEKAaHUs XUMHUYECKHX peakiuil. | mo teme «Knaccudukanus

TUronoruss XUMHUYECKUX PpPEaAKLUN
o Ppa3IM4YHBIM OCHOBAaHUSIM.
Peakunu HOHHOI'O oOMeHa.
OKHUCIINTEHLHO-BOCCTAHOBUTEILHEIE
peaKkuuu.

XUMUYECKUX PEAKLUH 10
Pa3IMYHBIM NPU3HAKAM» B
BUjie TabJIMII, CXEM, OIIOPHBIX
KOHCIIEKTOB, B TOM YHUCIJIE C
npuMmeHeHneM cpeacts MKT

Xapakmepus'oeamb
OKHCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIC
PCaKnun, OKUCINUTEIIb U
BOCCTaAHOBHUTCIIb

3anucvieamsv ypaBHEHUS
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX

Ilo3HaBaTeabHbIE: HCIIOIB30BATh
3HAaKOBO-CUMBOJIMUECKUE CPEJICTBA,
OCYILIECTBJIATh HAOJIIOAEHUS, 1eNIaTh
BBIBO/IbI, OCYIIIECTBIIATh
KJ1accu(pUKaILUIO, HHTEPIPETUPOBATD
MH(pOpMaLNIO, IPEACTABICHHYIO B BUJIE
PHCYHKOB U CXEM

PeryasiTuBHbBIE: JIAHUPOBATH CBOIO
JeSITeIbHOCTD U IPOTHO3UPOBATH €€
pe3yJbTaThl, BBITOJIHATH 3a1aHUS 110
OTIPENICTICHHOMY aJITOPUTMY,
CPaBHUBATh PE3YJIbTAThI C ITAJOHOM,
P HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSATENIBHO
KoMMyHUKATHBHBIE: CTPOUTH
peueBble BBICKAa3bIBAaHUS B YCTHOM U
MUCHbMEHHOM (hopme; paboTath B
rpyIme JUist JOCTHXKEHUS LIENH;
BBIpA)XaTh M apTyMEHTHPOBATH CBOIO
TOUKY 3pEHUS

JInuHocTHBIE: (popMHpOBaHHE €TUHON
€CTECTBEHHO-HayYyHOU KapTUHBI MHpA,
MOHMMaHHE 3HAYMMOCTH €CTECTBEHHO-
Hay4YHbIX  3HAHUH A pelIeHUus
NPaKTUYECKUX 3a/1a4, (OPMHUPOBAHHE
YMEHHUS TPaMOTHOrO OOpalleHus ¢
BEIIECTBAMH B OBITY W XHUMHYECKOU
nabopaTtopuu

25-
29/04

25-
29/04
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peaKuuid ¢ IMOMOILLBIO
METO/1a AJIEKTPOHHOTO
Oaanca

3/62

OCHOBEI XUMHUYECKUE CBOMCTBA MPOCTHIX
HEOPraHWYECKON BEIIECTB. XapakTepHble
XUMHH XUMHYECKHE CBOICTBaA
CONIe00pa3yOIUX OKCH/IOB,
TUAPOKCHUIOB (OCHOBAHUM, KUCIIOT U
aM(pOTEPHBIX THAPOKCHUIOB), COJICH.

Xapaxmepuzosamuv o0IIHE ,
0COOEHHBIE U
WHMBU]lyaJIbHbIE CBOMCTBA
KHCJIOT, COJIEM M OCHOBaHUM
B cBeTe TOJI

Apaymenmuposamu
BO3MOHOCTb MPOTEKaHUS
XAMHYECKUX PEaKIUi B
pacTBOpax 3JIEKTPOJIUTOB
UCXO0J1s U3 YCIOBUI

Knaccugpuyuposams
HEOpPraHWYECKHUE BEIIECTBA
110 COCTaBY U CBOMCTBAM

IIpusooums puMepbl
npecTaBuTeNei
KOHKPETHBIX KJIACCOB U
IpyII HEOPraHUYECKUX
BEILIECTB

4-6/05

4-5/63-
64

O06o0011eHNe U cucTeMaTU3als 3HaHUH, TTOJIy4eHHBIX B Kypce xumuHu 8-9 kiacca. KontponsHas padora Ne 4

14/05

65-68

PesepBHbIil ypok

16-
20/05
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