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1. NOACHUTEJIBHAS 3AIINCKA

PaGowass mporpamma mo mnpenMery «Xumus» Uil ydammxcsi 8-9 KiaccoB cocCTaBiieHa B
COOTBETCTBUH ¢ TpeboBaHusMU DeneparbHOrO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAapTa
ocHoBHOT0 06111eT0 00pazoBanus (PI'OC O00).
PaGouast mporpamMmma OpHEHTHPOBAaHA HA YUCOHUKU:
1. T'abpuensu O. C. Xumus. 8 kimacc: ydeOHUK 111 0011e00pa30BaTe/IbHBIX OpraHu3amuii /
O. C. T'abpuensn, U. IT'. Octpoymos, C. A. Cnaakos. — M.: IIpocsemenue, 2019
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 00111e00pa3oBaTeIbHbIX OpraHnu3anui /
0. C. I'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsemenne, 2019

esu kypca:
. Dopmuposanue y yaaiuxcs 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa.
. Pa3zeumue mo3HABATENBHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPUYECKUX CITIOCOOHOCTEH

yUYalIUXCs B MPOIECCE M3YYEHHsS XUMHUYECKOM Hayku M e€ BKIaJa B COBPEMEHHBI HAy4yHO -
TeXHUYECKHUI Tporpecc; GOopMUPOBaHNE BAKHEUIITUX JIOTHICCKUX OTEPAIil MBIILICHUS (aHAIN3,
cuHTe3, 0000IIeHNe, KOHKPETHU3alHs, CpPaBHEHHE W Jp.) B TMPOIECCe MO3HAHHUS CHCTEMBI
BOKHEUIIINX TOHATHHA, 3aKOHOB M TEOPHH O COCTaBE, CTPOCHHH, CBOWCTBAX W IMPUMCHCHHH
XUMHUYCCKHUX BCHICCTB.

. Bocnumanue yoex1€HHOCTH B TOM, YTO IPUMEHEHNE MOJYyUYEHHBIX 3HAHUN U YMEHHH 110
XUMHH SIBISIETCSI OOBEKTUBHOW HEOOXOIMMOCTBIO i Oe30macHoi paboThl ¢ BEMIECTBAMHU U
MaTepuaiaMu B ObITY M Ha IPOU3BOJICTBE.

. Ilpoexmuposanue u peanusayusa  BBITYCKHUKAMM OCHOBHOW  IIKOJIBI  JINYHOU
o0pa3oBaTeNbHON TpaekTopuu: BbIOOpP mpoduis o0Oyd4eHHs B CTaplield IIKOJe WIH
po¢eCcCHOHATHFHOTO 00Pa30BATEIHLHOTO YUPEIKICHHUS.

. Oe¢naoenue K10uesbiMu KomnemeHyusImu. y4eOHO-TI03HABATEIHHBIMH,
MH(OPMaIIMOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMHU.

Jnst mocTW KeHUs STUX IIeNied B Kypce XMMHUHU Ha CTYINEHH OCHOBHOTO 00Iero oOpa3oBaHUSA
pelIaTCs CASAYIOIINe 3aAaun:

v (bopMHpYIOTCSl 3HAHUSI OCHOB XMMUYECKON HAYKH — OCHOBHBIX (DAaKTOB, MOHSTHH,
XUMUYECKHUX 3aKOHOB U TEOPUM, BEIPAXKEHHBIX TTOCPEICTBOM XUMHUYECKOTO S3bIKA;

v pa3BUBAIOTCS YMEHUS HAOMI0JaTh U OOBSACHSIIOT XUMUUECKHE SIBJICHUS, IPOUCXOASIINE B
IpHUpo/ie, Ta0OPaTOPHBIX YCIOBUAX, B OBITY U Ha MPOU3BOJICTBE;

v MIPUOOpPETAIOTCS CIIEUAIbHBIE YMEHHUS W HABBIKM IO 0€30IaCHOMY OOpAILEHUIO C
XUMHUYECKUMHU BEIlIECTBAMU, MaTEPHUAIAMHU U IIPOLIECCAMM;

v dbopMupyeTcsi TyMaHUCTUYECKOE OTHOILIEHUE K XMMHUHU KakK NMPOU3BOJIUTEIHHON CHUIIE
o0111ecTBa, ¢ IOMOIIBIO KOTOPOH pelIatoTcs riio0anbHble IPOoOIeMbl YeIOBEUECTBA;

v OCYILIECTBIISACTCA HHTETpalysl XMMUYECKOW KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.

2. IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

IVNIAHUPYEMBIE JIMYHOCTHBIE PE3YJIBTATbI

1. Poccuiickas rpaxnaHckasi HIIEHTHYHOCTh (MATPUOTU3M, YBakeHue Kk OTedecTBy, K IPOILIOMY U
HACTOSIIEMY MHOTI'OHAI[MOHAJIBHOIO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JI0JIra INEpe]
Ponunoit, naentudukamus ceds B KauecTBe rpaxaanuHa Poccum, cyObeKTHBHAs 3HAYUMOCTh
UCIIOJIb30BAaHUSI PYCCKOIO s3blKa M S3bIKOB HaponoB Poccum, oco3HaHMe M OLIyIIEHUE
JUYHOCTHOW  CONPHUYACTHOCTH CyAbOe poccuiickoro Hapoxaa). Oco3HaHHE STHHYECKOM
MPUHAAJIEKHOCTH, 3HAHHWE MCTOPHUM, SI3bIKa, KYJIBTYpbhl CBOErO HApoJa, CBOETO Kpas, OCHOB
KyJIbTYPHOI'O Hacienus HapoaoB Poccuu n yenoBedecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUNMCKOMN
MHOIOHAIIMOHAJIBHOW  KYJIbTYpOH, CONPUYACTHOCTb MCTOPUM  HApOJOB M  TOCYHApCTB,
HaXOJUBIIMXCS HAa TEPPUTOPUHU COBpeMeHHOW Poccum); mHTEpropu3anus ryMaHUCTUYECKUX,



JI€MOKPATUYECKUX U TPAJULHOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOIO POCCHICKOro OOIIeCTBa.
Oco3HaHHOE, yBa)XXMTEIbHOE U JOOPOXKEIATEIbHOE OTHOLIEHUE K UCTOPHUH, KYJIbTYpE, PEJIUIHUH,
TpajuLUAM, S3bIKaM, LICHHOCTAM HaponoB Poccun n HaponoB Mupa.

2. T'OTOBHOCTh U CITOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPA30BAHHIO HA OCHOBE
MOTUBAllMM K OOYYEHHIO U TO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M
IIOCTPOCHUIO JaJbHEMIIEH MHANBUAYAIbHON TpackTopuu oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B
Mmupe npodeccuil U npoheccuoHaNbHBIX IPEANOYTEHUH, C yYETOM YCTOMUMBBIX TO3HABATEIbHBIX
HUHTEPECOB.

3. Pa3zBuToe MopanbHOE CO3HAHWE U KOMIIETEHTHOCTh B PELICHUH MOPAJIbHBIX ITPOOJIEM Ha OCHOBE
JMYHOCTHOI'O BbIOOpa, (OpMHpOBAaHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEACHMSI,
OCO3HAaHHOTO M OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHBIM IIOCTYNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIMMOCTb, YBAKUTEIBHOE OTHOILEHUE K
PENUTMO3HBIM YyBCTBAM, B3IUIAaM JIIOACH WIN UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX HOPM MOpaJIH,
HPAaBCTBEHHBIX, JYXOBHBIX HJ€AJOB, XPaHUMBIX B KYJbTYpHBIX TpajauLMiX HapoaoB Poccuu,
TFOTOBHOCTh Ha HMX OCHOBE K CO3HATEJIbHOMY CaMOOIPAaHHYECHHMIO B IIOCTYNKaxX, HOBEACHHH,
PacTOYUTENILHOM TMOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh MPEICTABICHUNH 00 OCHOBaX CBETCKOM
9THKH, KyJIbTYpbl TPAJAULMOHHBIX PEJIUTHH, UX POJIM B Pa3BUTUU KyJIbTYphl U McTOpuM Poccuu u
YeJIOBEYECTBA, B CTAHOBJICHMM TPa)KTaHCKOTO OOIIECTBA U POCCUIHCKON TOCYyAapCTBEHHOCTH;
[IOHUMaHKEe 3HaYEHHsI HDAaBCTBEHHOCTH, BEPhl U PEJIMTUU B KU3HU YEIOBEKa, CEMbH U OOIIECTBA).
CdopMHpOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHMIO; YBA)KUTEJIBHOIO OTHOLICHMS K
TPYAY, HaJUYKE OIBITA y4acTHsl B COLMAIBHO 3HAUMMOM Tpyne. OCO3HAHUE 3HAUEHUS CEMBU B
KU3HU 4YeJIOBEKa U O0OIlecTBa, MPHUHITHE LEHHOCTU CEMEMHON JKU3HHU, YBaXKUTEIbHOE U
3a00TJIMBOE OTHOLICHUE K YJIEHAM CBOEH CeMBbH.

4. ChopMHUPOBAHHOCTH LEIOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIIECTBEHHOW MPAaKTHKH, YYUTHIBAIOLIETO COIMAJIbHOE, KYJIBTYPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT000pa3ue COBPEMEHHOTO0 MUpAa.

5. Oco3HaHHOE, YBAXKHUTEIBHOE U JI0OpPOXKENATEeNIbHOE OTHOIIEHHE K JAPYroMy 4YeJIOBEeKY, €ro
MHEHHUIO, MHMPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, Bepe, TpakJaHCKON MO3UIMH. ['0TOBHOCTH U
CHOCOOHOCTh BECTH JAMAJOr C JAPYTMMH JIIOABMU M JIOCTUTaTh B HEM B3aUMOIIOHMMAaHUS
(unenTudukanys ceds Kak MOJHOMPABHOTO CyObEeKTa OOIIEHHSI, TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0pa3a mapTHepa MO JUajory, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pa3a JOMYCTUMBIX CIOCOOOB
IUajora, TOTOBHOCTh K KOHCTPYHPOBAHMIO IIpOLlECCa JUAJIOTa KaK KOHBEHIIMOHMPOBaHUS
HUHTEPECOB, MPOLENYP, TOTOBHOCTh U CIIOCOOHOCTD K BEJCHHIO IIEPETOBOPOB).

6. OCBOCHHOCTh COLIMAJIBHBIX HOPM, MpaBHJI MOBEAEHUA, pojeil U (HopM COLMAIbHON XKHU3HU B
Tpynmnax U cooOIIecTBax. Y4yacTHe B IIKOJBHOM CaMOYIPABICHWH U OOIIECTBEHHOW KU3HU B
Ipesesax BO3PACTHBIX KOMIIETEHIUN C y4€TOM PETHOHAJIBHBIX, STHOKYJIBTYPHBIX, COLUAJIBHBIX U
HSKOHOMHUYECKUX O0COOEeHHOCTeH ((opMHpOBaHHE TOTOBHOCTHM K YYacTHIO B Ipoliecce
YIOPSAIOYEHHSI COLIMATIBHBIX CBA3EH U OTHOLICHHH, B KOTOPbIE BKJIIOUEHBI U KOTOPbIE POPMUPYIOT
caMHU yd4alluecs; BKJIIOYEHHOCTb B HENOCPEICTBEHHOE TIPaXkIAHCKOE Y4YacTHE, TI'OTOBHOCTH
y4acTBOBaTh B )KU3HEAESITEIbHOCTH MTOJPOCTKOBOIO OOIIECTBEHHOIO 00bEJUHEHNUS, IPOYKTH BHO
B3aMMOJICHCTBYIOIIETO C COIHATBHONH CPeOW M COLMATBHBIMH HHCTHUTYTaMH; WUICHTUQUKAIHS
ce0s1 B KauecTBe CyObEKTa COLMAIbHBIX MpeoOpa3oBaHUi, OCBOCHUE KOMIIETEHTHOCTEN B cdepe
OpPraHU3aTOPCKON AEATEIBbHOCTH; WHTEPUOPHU3ALUS LEHHOCTEH CO3MJATEIbHOTO OTHOILEHUS K
OKPYXKAIOIIEW  JEHCTBUTEIBHOCTH, LEHHOCTEH  COLMAJIBHOIO  TBOPYECTBA,  LICHHOCTH
MPOAYKTUBHOW OpraHM3allid COBMECTHOM [€ATEIbHOCTH, CaMopealu3alud B TIpynmne u
OpraHu3aluM, LIEHHOCTH «IPYroro» Kak paBHOIPABHOIO MapTHEpa, GopMupoBaHHE KOMIIETEHIUHI
aHanmu3a, MPOCKTUPOBAHUS, OpPTaHU3ALMUHN JIEATEILHOCTH, pEeQIIEKCUU H3MEHEHHH, CrnocoOoB
B3aMMOBBITOZJHOIO  COTPYJHHMYECTBAa, CHOCOOOB pealu3alud COOCTBEHHOIO  JIUAEPCKOrO
MOTEHIMANA).

7. ChopMHpPOBaHHOCTh LIEHHOCTH 3J0pPOBOr0 M Oe30macHoro olpasza >KU3HU; MHTEPUOPHU3ALMS
MPaBUJI WHAMBHUIYATHHOTO U KOJUIEKTUBHOTO O€301acHOTO MOBEJCHUS B YPE3BBIYAWHBIX



CUTYaIUsIX, YIPOXKAIOMINX KU3HU U 3JO0POBBIO JIIOJIEH, NMPaBUIJI MOBEICHUS HA TPAHCIOPTE U HA
J0porax.

8. Pa3BUTOCTh 3CTETHUUECKOrO CO3HAHMS 4Yepe3 OCBOCHHME XYIOXKECTBEHHOI'O HACJEIus Hapo/0B
Poccun u Mupa, yBakeHHe K HCTOPUH KYJIBTYphI cBoero OTeuecTsa.

9. CdopMupPOBaHHOCTh OCHOB JKOJIOTHUYECKOW KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTHUECKOTO MBIIUICHUS, HAJIWYUE OINbBITa OSKOJIOTUYECKH OPHEHTUPOBAHHOM
pedIeKCUBHO-OIICHOYHON U MPAKTHUYECKOH eATeIbHOCTH B )KU3HEHHBIX CUTYalUsAX (TOTOBHOCTb
K HWCCIICOBAaHHUIO TPHPOJBI, K 3AHATUSM CEIBCKOXO3SMCTBEHHBIM TPYAOM, K XYJI0KECTBEHHO-
ACTETUYECKOMY OTPAXKECHUIO MPHUPOMABI, K 3aHIATUAM TYpHU3MOM, B TOM YHCIE KOTYpPU3MOM, K
OCYILECTBICHHIO TPUPOJOOXPAHHON JESATEIHHOCTH).

INJIAHUPYEMBIE METAINIPE/IMETHBIE PE3YJIbTATHI
MeramnpeqMeTHbIe  pe3yJabTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOMIMMHUCS  MEKIPEIMETHBIC
MOHATHSI M YHUBEpCcalibHble  y4yeOHble  JeWcTBUS  (PETyNATHUBHBIC, IO3HABATEIbHBIC,
KOMMYHHUKaTHBHbIE).

MesxnpeaMeTHbIE TOHATHS

VYcnosueMm (opMupoBaHUS MEKIPEIMETHBIX TOHSTHHA, HampuMep TaKUX Kak cucrema, (axr,
3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CHUHTE3 SIBISETCS OBJAJCHUE OOYYArOIMMHCS OCHOBAMHU
YUTATENIbCKOW KOMIIETCHIIMH, MPHOOpPETEHHE HABBIKOB PAa0OTHI ¢ WH(pOpMAIMel, ydacTue B
IIPOEKTHOM JIesATeNIbHOCTU. B 0CHOBHOII 1IKOJIe OyAeT mpoaoikeHa padboTa 1o GOpMUPOBAHUIO U
pPa3BUTHIO OCHOB YHTATEIbCKOW KommeTeHnuu. OOydarommecs OBIAICIOT UYTCHHEM Kak
CPEICTBOM OCYIIECTBJIECHUS CBOUX JaJbHEHIIMX IUIAHOB: TMPOJODKEHUS O00pa3oBaHHs U
camMo00pa30BaHusl, OCOZHAHHOTO TUIAHUPOBAHUS CBOETO AKTYaJIbHOTO M IEPCIEKTUBHOTO Kpyra
YTE€HHUS, B TOM 4YHCJE JOCYrOBOTO, MOJArOTOBKM K TPYAOBOH M COLMAIbHON IESATEeIbHOCTH. Y
BBHIITYCKHUKOB OyJeT chopMUpoBaHAa MOTPEOHOCTh B CHCTEMATHYECKOM UYTCHHHM KaK CPEICTBE
MO3HAHUS MHUpa U ce0s B 3TOM MHpE, FTapMOHU3AIlMN OTHOIIIEHUH YeoBeka U 00I11ecTBa, CO3aHuN
o0Opaza «oTpeGHOTO OYTyIIETo).

[lpyn u3ydeHHH XUMHHM OOYyYaroIIMecs YCOBEPLICHCTBYIOT NPUOOPETEHHBIE HAa TEPBOM YPOBHE
HaBBIKM paboThl ¢ wuHbopmarued W mMONMONHAT WX. OHM CMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBbIBATh U MHTEPIIPETUPOBATH COIEPIKAIILYIOCS B HUX MH(POPMALIUIO, B TOM YHCIIE:

* CHCTEeMAaTU3UPOBaTh, COMOCTABINTh, AaHAIM3UPOBATh, O0000IMATP ¥  HMHTEPIPETUPOBATH
MHPOPMAIIHIO, COEPKALLYIOCS B TOTOBBIX MH()OPMAITMOHHBIX 00BEKTaX;

* BBIZICNIATh TJIaBHYI0O M M30BITOUHYIO HH(OPMAIMIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJICHHBIX (DaKTOB, MBICIICH; IPEJCTABIATh HH(OPMAIUIO B CXKATOM CIIOBECHOH opme (B BUE
TJIaHA WK T€3WCOB) U B HAIJBSITHO-CUMBOJUYECKON (popMme (B BHJIE TaOIHUI, TPaPUUECKUX CXEM U
JMarpaMmM, KapT MOHITUH — KOHIIENITYyaJbHBIX JHAarpaMM, ONOPHBIX KOHCIIEKTOB);

* 3aTIOJHATH U AOTMOJIHATH TaOJHUIIbI, CXEMBI, AUATPAMMBbI, TEKCTHI.

B xozne u3ydeHus XumMun 00ydJarolrecs NpruoOpeTyT OIBIT MPOSKTHON JeSITETLHOCTH KaK 0co00i
(dhopmbl yaeOHOM pabOTHI, CIIOCOOCTBYIONIEH BOCITUTAHUIO CAMOCTOSATEIIbHOCTH, MHUITMATUBHOCTH,
OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTUBAIMH U 3(PPEKTUBHOCTH y4eOHOW AEATENBHOCTH; B XOJIE
peanu3aii MCXOJHOTO 3aMbIClia Ha MPAKTUYECKOM YpPOBHE OBJIAJCIOT YMEHHEM BBIOUPAThH
aJICKBaTHBIC CTOSIICH 3a/1adye CpeACTBa, MPUHUMATh PEIICHHs, B TOM YHUCIE W B CHUTYalHsAX
HeonpeaenéHHocTi. OHU MOTyYaT BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTD K pa3pabOTKe HECKOIbKUX
BapHaHTOB PEIICHHI, K IOUCKY HECTAHJAPTHHIX PELICHHUH, IIOMCKY U OCYIIECTBICHUIO Hanboiee
MIPUEMIIEMOTO PEIICHHUS.

PeryasituBubie YY /|

YMeHue caMOCTOSTENBHO OMPEeNATh [IeTd 00y4eHUs, CTaBUTh U ()OPMYIUPOBATh HOBBIE 3a/1a4U
B yuebe U TO3HABAaTENbHOW JEATENbHOCTH, pa3BUBAaTh MOTHBBI M MHTEPECHl  CBOCH
MO3HABATENbHOM JleaTeabHOCTH. OOyUYaIoIUiCcs CMOXKET:

aHAJM3UPOBATh CYIIECTBYIOIINE M IUTAHUPOBATH OyayIre 00pa3oBaTeIbHbBIC PE3YIbTATHL;
UACHTUPUIIMPOBATH COOCTBEHHBIE MPOOIEMBI M OMPEEISITh [VIaBHYIO IPOOIIeMy;



BBIIBUTATh BEPCUU PeIICHUsI MpobiemMbl, GOpMYIUPOBATh TUIIOTE3bI, TPEIBOCXUILATH KOHEUHBIN
pe3yibTar;

CTaBUTh LEJNb JCSATEJIBHOCTH HAa OCHOBE OMNPEIEJICHHONM MpoOieMbl M CYIIECTBYIOIIMX
BO3MOXKHOCTEIA;

(dbopMynupoBaTh yueOHbIE 3a/Ja4H KaK IIard JTOCTHKEHUSI TOCTABIICHHOW LEH JesITeIbHOCTH;
00OCHOBBIBATh IIEJIEBBIC OPUCHTUPHI M MPUOPHUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3bIBasl U
00OCHOBBIBas JIOTHUECKYIO MOCJIEI0BATEIbHOCTD IIAr0B.

YMeHue caMOCTOSTEIBHO IUIAHUPOBATH IYTH JOCTHKCHHS 1IEJICH, B TOM YUCJIC aJbTEPHATUBHEIC,
OCO3HAHHO BbIOMpaTh HambOosee 3 GeKTUBHBIE COCOOBI pelleHus y4eOHbIX M MO3HABATEIbHBIX
3amad. O0yJaromMiics CMOXKET:

OTIpeAesiTh HeoOX0IMMBbIE IelicTBHE(s1) B COOTBETCTBUU C YyUeOHOW U MO3HABATENBHOM 3aauei u
COCTABIISITh AJITOPUTM KX BBIIOJTHCHHUS,

00OCHOBBIBaTh M OCYIIECTBIATH BHIOOP Hanbosiee 3(HEeKTUBHBIX CIIOCOOOB pEIIeHUs] y4eOHBIX U
MO3HABATENBHBIX 33/1a4;

OTIpEeACIIATH/HAXOAUTh, B TOM YHUCJIE W3 MPEIJIOKCHHBIX BapUAHTOB, YCJIOBHSI ISl BBINOJIHEHUS
yueOHOI 1 TIO3HABATENILHOW 3a]1auu;

BBICTpanBaTh XKM3HEHHBIC TUIAHBI Ha KPAaTKOCPOYHOE Oyayliiee (3asBISITh LI€JIEBbIE OPUEHTHUPBI,
CTaBUTH aJICKBATHBIC UM 3aJa4d W TIPeJjIaraTh JICUCTBHUS, YKa3biBas U OOOCHOBBIBAS JIOTHYECKYIO
MOCIIEJIOBATENILHOCT II1aroB);

BBIOMPATh W3 TPEAJIOKCHHBIX BapUAaHTOB M CaMOCTOSITEJIbHO HCKAaTh CpPEACTBA/PeCcypChl s
pelIeHns 3a1a4k/IOCTIKEHUS 1ENH;

COCTABIIATH TUIAH PEIICHUS TIPOOJIEMBbI (BBITOJIHCHUS TTPOSKTA, IPOBECHUS HCCIICIOBAHUS);
OTIpEeCINIATh MOTEHIIUATIbHBIC 3aTPYIHEHUS MPH pelIeHNH y4eOHON M MOo3HaBaTeNbHOM 3a1auu U
HAXOJUTh CPEJICTBA JIUISl UX YCTPAHCHUS;

OIMHCHIBATh CBOW OMBIT, O(OPMIISisl €ro JJisl epeayn JPYTUM JTIOASIM B BUIE€ TEXHOJIOTHH
peleHus MPaKTHYECKUX 33/1a4 ONMpPEAeSICHHOTO Kilacca;

TUTAHUPOBATHh M KOPPEKTHPOBATH CBOKO MHIUBUIYAIBEHYIO 00Pa30BaTENbHYIO TPACKTOPHUIO.
YMeHUEe COOTHOCHUTH CBOM JICUCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOCH AESITENHFHOCTH B MPOLIECCE TOCTHMKEHHS pe3yiabTaTa, ONMpeAeNiaTh CIOCOOBI JCHCTBUN B
paMKax MpeUIOKCHHBIX YCIOBUH U TPeOOBaHUH, KOPPEKTHPOBATH CBOU JICHCTBUS B COOTBETCTBHH
¢ u3MeHstonIeiica cutyanueit. O0yyaromunics CMOXKeT:

OTIPEEIISATh COBMECTHO C IMEJAaroroM M CBEPCTHUKAMM KPUTEPUU IJIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUH OLIEHKH CBOEH y4eOHOH 1€ATEIbHOCTH;

CUCTEeMAaTU3UpOBaTh (B TOM 4HCIE BBIOMpPATh MPUOPUTETHBIE) KPUTEPUHU IJIAaHUPYEMBIX
PE3YIBTATOB U OIICHKU CBOCH JESITEIbHOCTH;

OoTOMpaTh MHCTPYMEHTHI JJI OLIEHWBAaHUS CBOEH NEATENBHOCTH, OCYILECTBISATH CaMOKOHTPOJIb
CBOEH JIeATEIILHOCTH B paMKaX IPEAIOKEHHBIX YCIOBUH U TpeOOBaHMIA;

OLICHUBATh CBOIO JIESITENBHOCTb, APTyMEHTUPYS MPHUYUHBI JOCTHKEHHUS WIU OTCYTCTBUS
TUTAHUPYEMOTO Pe3yibTaTa;

HAXOJUTh OCTATOYHbIE CPEICTBA JI BBIMOJIHEHUS y4EOHBIX NEHCTBUN B M3MEHSIOIICHCS
CUTYAIIUH W/WIU TIPU OTCYTCTBHUH IJITAHUPYEMOTO PE3yIIbTaTa;

paboTasi Mo cBOeMy IJIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO AESITEIFHOCTh Ha OCHOBE aHAJIM3a
W3MEHECHUN CUTYAIUH JIJIS TIOJYUYSHUS 3alUIAaHUPOBAHHBIX XapaKTCPUCTUK MPOAYKTa/pe3ylbTaTa;
yCTaHABIUBATh CBSI3b MEXAY MOJYyYEHHBIMHU XapaKTEPUCTHUKAMU MPOAYKTA U XapaKTEPUCTUKAMHU
nporiecca AeITeIbHOCTH U TI0 3aBEPIICHUH JISATEIILHOCTH TpesiaraTh H3MEHEHNE XapaKTePUCTUK
MpolLecca AJisl MOMyYeHHs! YIYUIIeHHBIX XapaKTePUCTHK MPOAYKTa;

CBEPSTH CBOM JICHCTBHS C IENBIO H, TPH HEOOXOIUMOCTH, UCTIPABIISITH OMTMOKH CAMOCTOSTEIHHO.
YMeHue olleHnBaTh MPAaBHIIBHOCTH BBIMOTHEHHs Y4eOHOI 3a7aun, COOCTBEHHBIE BO3MOXHOCTH €€
pemenus. O0y4aromunics CMOXKET:

OTIPEACIATh KPUTEPUH NMPABUIHLHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHSI yUeOHOM 3a1a4u;



aHAIM3UPOBaTh M OOOCHOBBIBaTh MPUMEHEHUE COOTBETCTBYIOLIETO WHCTPYMEHTApUS Ui
BBITIOJIHEHUSI YUEOHOM 3a1a4u;

CBOOOHO MOJIb30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSIMU OLIEHKH M CAMOOLIEHKH, UCXOS U3 LEIH U
UMEIOIIUXCS CPEJICTB, pa3inyasi pe3yJbTaT U CIIOCOObI IeHCTBUH;

OLICHHUBAThH MPOJYKT CBOCH NEATENHbHOCTU MO 3aJaHHBIM W/WJIM CAMOCTOSITENILHO OIMpPEIEICHHBIM
KPUTEPUSAM B COOTBETCTBUU C LIEJIBIO JEATEIILHOCTH;

00OCHOBBIBaTh JIOCTM)KMMOCTbH II€JId  BBIOpaHHBIM CHOCOOOM Ha OCHOBE OLIGHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELITHUX PECYPCOB;

(buKCUpOBATh U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
Bnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLICHKH, NPUHATHS PELIEHUM M OCYIIECTBICHUS
OCO3HaHHOT'O BbIOOPA B yueOHOM U Mo3HaBaTeabHON. O0ydaromuiicss CMOXeT:

HAOJIOATh M aHAJM3UPOBATh COOCTBEHHYIO yYEOHYIO M MO3HABATEIBHYIO NEATEILHOCTh U
NEeSTENBHOCTD IPYTUX 00y4YaIOUINXCs B MIPOLIECCE B3aUMOIIPOBEPKHU;

COOTHOCUTh pEallbHble M IUIAHHPYEMBbIE pe3ylbTaThl WHAMBUIYaJIbHON 00pa3oBaTeIbHON
JESTENBHOCTH U JeNIaTh BBIBOJIBL;

MIPUHUMATD PELICHUE B yUeOHOM CUTYalluy U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENIHO OIPEIEIIATh IPUUUHBI CBOETO yCIeXa MM HeycleXa U HaXOAUTh CIIOCOObI
BBIXO/1a U3 CUTYallUU HEYCIIeXa;

PETPOCIIEKTUBHO OIPENeNATh, KaKue JICHCTBUS MO PELICHUI0 y4eOHOW 3aJauyd MM MapaMeTpsl
ATUX JACHCTBUM MPUBENHN K MOJYYEHUIO UMEIOILErocs MPOAYKTa yueOHO! eI TeIbHOCTH;
JI€MOHCTPUPOBATh PUEMBI PETYIALNU CUXO(PU3HOIOTHIECKIX/ SMOIIMOHATIBHBIX COCTOSIHUMN J1JI51
noctrxeHus dddexTa ycrokoeHus (YCTpaHEeHHs SMOLMOHAILHON HaNpsKEHHOCTH), dddexTa
BOCCTAHOBJICHHS (OCJIabJIeHHsI TIPOSIBICHUH yTOMIIEHU ), 3¢ (heKTa akTUBU3AIUH (TTOBBILICHUS
MCUX0(U3HUOTOTUUECKON PEAKTUBHOCTH).

IToznaBaresbubIe YV /[

YMmenue  onpeneisTb ~ MOHATHS, co3AaBaThb  00OOINEHUS, YCTaHABIMBAaTh  aHAJIOTHH,
KJ1accu(pUIUpPOBaTh, CAMOCTOSITEILHO BBHIOMpATh OCHOBAHUS M KPUTEPUHU JUIA KIacCU(UKAIIH,
YCTaHABIMBAaTh  MPUUYMHHO-CIEJACTBEHHbIE  CBSI3U, CTPOUTH  JIOTUYECKOE  pacCyKICHHE,
YMO3aKJIl0ueHue (MHIYKTUBHOE, JAECTYKTUBHOE, [0 aHAJOIMM) U JenaTh BbIBOABI. OOyuaromuiics
CMOJXKET:

noa0upaTh CJIOBa, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, ONpEIENSAIONINE €ro MpHU3HAKH U
CBOMCTBA;

BBICTPANBAaTh JIOTMUECKYIO IIETIOYKY, COCTOAIIYIO M3 KJIFOYEBOI'O CJIOBA U CONOAYMHEHHBIX €MY
CJIOB;

BBIJICJIATh OOINMH MPHU3HAK JBYX WJIM HECKOJBKHX IPEIMETOB WM SIBICHUM U OOBSACHATH MX
CXOJICTBO;

O0BEIMHATh NPEAMETHl W SBJICHHUS B TPYINIBl IO ONpPEICICHHBIM MpPU3HAKAM, CPAaBHUBATH,
KJIacCH(UITUPOBATh U 000011aTh (haKThI U SIBJICHUS,

BBIJICJIATD SIBJICHUE U3 OOIIETO psifia IPYTUX sSBJICHUM;

OTpEeAeNsATh OOCTOATENbCTBA, KOTOPHIE MPEAUICCTBOBAIM BO3HUKHOBEHHIO CBSI3M MEXKIY
SBIICHUSIMH, U3 3THX OOCTOSTENBCTB BBIIEIATH ONPEACISIONINE, CHOCOOHBIE OBITh NMPUYNHOU
JAHHOTO SIBJICHUS, BBISBIISATH MPUYHHBI U CIEACTBUS SBICHUN;

CTPOUTH PACCYXJICHUE OT OOIMINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM U OT YaCTHBIX SIBJICHUH
K 00IIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXJICHHUE Ha OCHOBE CPAaBHEHHMS INPEIMETOB U SIBICHUH, BBIACIAS MPH 3TOM 0OIINe
MIPU3HAKY;

M3JaraTh MOJy4eHHYIO HH()OPMAINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelacMoi 3a/1a4H;
CaMOCTOSITENIbHO YKa3blBaTh Ha MH(OPMAIUIO, HYXIAIOIIYIOCS B MpPOBEpKE, Mpeasiarath u
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH MHPOPMALINH;

BepOaNInM30BaTh SMOIMOHAIFHOE BIIEYATICHUE, OKAa3aHHOE HAa HETO HCTOYHHUKOM;



OOBSICHATH SIBJICHHMSI, MPOIIECCHI, CBSI3U M OTHOILICHUS, BBIABISIEMBbIE B XOJ€ MO3HABATEIHHOU U
HCCIIEIOBATENILCKOM  ACATEIBHOCTH  (MPUBOAUTH  OOBSICHEHHE C  U3MEHEHHEM  (OPMBI
MIpPe/ICTAaBICHUS; OOBSICHSTD, JETANU3UPYS WIH 0000111ast; 0OBICHATD C 3aJaHHON TOUKHU 3PCHHUS);
BBISIBJISITh M HAa3bIBaTh MPUYUHBI COOBITHS, SIBICHUS, B TOM YKCJIE BO3MOXKHbIC / Hauboee
BEPOSITHbIE MPHUYMHBI, BO3MOXXHBIE TMOCIEJACTBUS 3aJaHHOM MPHYMHBL, CaMOCTOSITENBHO
OCYILECTBIISISI IPUIUHHO-CIICACTBEHHBIN aHAIIN3;

JieNaTh BBIBOJ, Ha OCHOBE KPUTHMYECKOI'O aHalM3a Pa3HbIX TOYEK 3PEHUsI, MOJTBEP)KIaTh BHIBOJI
COOCTBEHHOM apryMEHTalMEH WIIH CAMOCTOATEIBHO MOJTyYeHHBIMH JJAHHBIMH.

YMeHue co3aBarh, IPUMEHATh M MPeoOpa3oBbIBATh 3HAKU M CHMBOJIBI, MOJEIHA M CXEMBI IS
pelieHns yueOHbIX U IO3HABATENbHbIX 3a/1a4d. O0yJyaronuiicss CMOXET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEIMET U/UJIH SIBIICHUE;

OTIPENIENATh JIOTHYECKHE CBSI3U MEXIy MpeIMETaMH W/WIHN SBICHUSIMH, 0003HAYATh TaHHBIC
JIOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIN MM peasbHBIN 00pa3 mpeaMeTa 1/iiTi sSBICHHS,

CTPOUTH MOJIENIL/CXEMY Ha OCHOBE YCIIOBUH 3a7a4uu W/UIIK CIIOC00a ee pelieHus;

co3laBaTh BepOaNbHBIC, BEUICCTBEHHBIE W HWH()DOPMAIMOHHBIE MOJETH C  BBIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIsl ONpEeNesIeHus crocoba pelleHus 3ajadd B
COOTBETCTBUU C CUTYallUEH;

peoOpa3oBbIBaTh MOJENIN C LEJIbI0 BBIIBICHUS OOLIMX 3aKOHOB, OMNPECIAIONINX JaHHYIO
MPEAMETHYIO 00JIacCTh;

NEPEBO/IUTh CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI) HH(pOpMalMI0O U3 TpapuuecKoro WiH
(dhopmanr30BaHHOTO (CUMBOJIBHOTO) MPECTABICHUSI B TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JIeHCTBHUS, UCTIPABIIATH MJIM BOCCTAHABIMBATh HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aITOPUTM;
CTPOUTH JI0KA3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHAJTM3UPOBATH/PEPIECKCUPOBATh  OMBIT pa3pabOTKU ©  pean3alud  y4eOHOTO TIPOEKTa,
UCCIIeIOBAaHUS (TEOPETHUECKOr0, SMIUPUYECKOr0) Ha OCHOBE MPEAJIOKEHHOM MpoOIeMHOM
CHUTYaIllH, MOCTABJICHHOW IEJTN W/MJIH 3aIaHHBIX KPUTEPUEB OIICHKH MPOIYKTa/pe3yIIbTara.
CwmeiciioBoe uteHne. OOYyJaroImunics CMOKET:

HaXOJUTh B TeKcTe TpeOyeMyro nHGOpMaLnio (B COOTBETCTBHHU C LEISIMU CBOEH AESITENbHOCTH);
OpPHEHTUPOBATHCA B COACPKAHUU TEKCTA, IOHUMATh LEJIOCTHBIM CMBICT TEKCTa, CTPYKTYPUPOBAThH
TEKCT;

yCTaHaBIIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, POLIECCOB;

PE3IOMHUPOBATH IIABHYIO UJEI0 TEKCTA;

peoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B IPYTyI0 MOAAIBHOCTh, MHTEPIPETHPOBATH TEKCT
(XymoXKeCTBEHHBINH M HEXYI0KECTBEHHBIN — y4COHBIH, HAYIHO-ITOMYISAPHBIN, HHPOPMAI[HOHHBIH,
TekcT non-fiction);

KPUTHYECKH OIIEHUBATh COJIepKaHue U popMy TEKCTa.

@®opMupOBaHME M pPa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YyMEHHE MPHUMEHATh €ro B
M03HABATEIbHON, KOMMYHUKATUBHOW, COLIMATILHON MPAKTUKE U MPOPECCHOHATHFHOW OPUEHTAIINH.
OOy4Jaromuics CMOXKET:

OTIpeeIIsiTH CBOE OTHOIICHUE K IPUPOTHOM cpeie;

aHAJM3UPOBATH BIIMSIHUE YKOJIOTHUECKUX (PaKTOPOB Ha cpey OOUTaHHS KHUBBIX OPTaHU3MOB;
MIPOBOAUTD MPUUMHHBIN U BEPOSATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYaLIUM;

MIPOTHO3UPOBATh U3MEHEHUSI CUTYallul MIPH CMEHE NEHCTBHS OJHOrO (pakTopa Ha JEHWCTBHUE
npyroro ¢akropa;

pacmpoCTpaHsATh SKOJIOTHYECKHE 3HAHUS U y4aCTBOBATH B MPAKTUYECKUX JEJIaX IO 3aIUTe
OKpYKaroIlIel Cpebl;

BBIpa)KaTh CBOE OTHOIIICHUE K IPUPOC YePe3 PUCYHKH, COUMHEHHUSI, MOJCITH, TPOCKTHBIE PaOOTHI.
10. Pa3BuTHe MOTHBALIMU K OBJIAJICHUIO KYIbTYpOl aKTUBHOTO HCIOJIb30BaHUS CIOBapel U
JIPYTUX MOUCKOBBIX cucTeM. O0yJaroUIUiics: CMOXKET:



OIpeNIeNATh HEOOXOIUMBbIE KIIIOUEBbIE IIOUCKOBBIE CI0BA U 3aIIPOCHI;

OCYILECTBIATh B3aUMOJAEHCTBUE C JIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAaMHU, CJIOBAPSMU;
(GbopMHpPOBATh MHOKECTBEHHYIO BBIOOPKY M3 INOUCKOBBIX MCTOUHHUKOB JJIs1 OOBEKTHBU3ALUU
PE3yJIbTaTOB IOUCKA;

COOTHOCHTB MOJTYYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEH AEATEIBHOCTBIO.

KommyHnukaruBHubie YY /|

YMeHue opraHu3oBbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTEIbHOCTh C YUUTEIIEM U
CBEpPCTHUKaMH; pabOTaTh UHIUBUAYAIbHO U B TPYIIIE: HAXOJUTh OOIIEe pelleHre U pa3peniarhb
KOH(UIMKTBl Ha OCHOBE COIVIACOBAHUS NO3MLMH M YydeTra HMHTEpPecoB; (HOpMyIUpOBaTh,
apryMeHTUpPOBATh U OTCTaUBaTh cBO€ MHEHUE. OOyUaroLUIiCs CMOXKET:

OIIPEACIIATH BO3MOKHBIE POJIM B COBMECTHOM J€ATEIbHOCTH;

UTPaTh OIPENEICHHYIO POJIb B COBMECTHON AESITENILHOCTH;

IPUHUMATD MO3ULUI0 COOECeIHNKA, TIOHUMAs MTO3UIMIO APYrOro, pa3jinyarh B €r0 peyl: MHEHUE
(TOUKy 3peHus), 1OKa3aTeIbCTBO (APryMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TECOPHH;

OlpeleNaATh CBOM JEWCTBUS M JIGHCTBMS [ApTHEpa, KOTOpble CHOCOOCTBOBAIM WM
MPENSITCTBOBAIMN NMPOIYKTUBHOW KOMMYHHUKAIUY;

CTPOUTH MO3UTHBHBIE OTHOIIEHUS B MpoLiecce yueOHOH U O3HABATENbHOM AesITeTbHOCTH;
KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBATh CBOIO TOUKY 3PEHHUS, B AUCKYCCUU YMETD BbIIBUTaTh
KOHTpapryMeHThI, nepedpa3upoBaTh CBOI MBICIb (BIaJ€HUE MEXaHU3MOM 3KBHBAJICHTHBIX
3aMeH);

KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH OLIMOOYHOCTH
CBOETr0 MHEHHUSI (€CITM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

npeularaTh albTepHATUBHOE pellleHNe B KOH(PJIUKTHON CUTYyalluy;

BBIIEIISATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHH;

JIOTOBAapHUBATHCS O MPAaBUJIAX M BOIPOCAX JJIsl 0OCYKACHUS B COOTBETCTBUH C TOCTAaBICHHON
nepen rpymmon 3aaavuei;

OpPraHM30BBIBATh yue€OHOE B3aMMOJEHCTBHE B Ipymie (ONpenessaTh oOIue LEeH, pacipeaessaTh
pOJIu, TOTOBapHUBAThCS IPYT C APYTOM U T. 11.);

YCTpaHATh B paMKax  JUajora  pas3pbiBbBl B KOMMYHHKAallMM,  OOYCIIOBJIEHHBIE
HEMOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOecelHUMKa 3afaud, (OpMBbI WM  COAEpKAHUS
JUaJiora.

YMeHne 0CO3HaHHO MCIOIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHHKALUH
JUISL BBIPKEHHSI CBOMX YYBCTB, MBICIICH M TOTPEOHOCTEH /IS TUTAHUPOBAHMS U PETYJISIIIMUA CBOSH
JIeSITEIbHOCTH; BJIaJICHUE YCTHOM M MUChbMEHHOW PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOW pPEUblo.
OOy4Jaromuics CMOXKET:

OIpeNeNATh 3a7ayy KOMMYHHKALIMK U B COOTBETCTBUU C HEH OTOMpATh peUeBbIe CPEACTBA;
OoTOMpaTh M MCIONIB30BATh PEUYEBBIC CPEJCTBA B MPOLECCE KOMMYHHUKAIMU C JPYTUMH JIOABMHU
(mmasior B mape, B MaJioi rpyIre u T. 1.);

MIPEJCTABIATH B YCTHOW MIJIM TUCbMEHHOU (hopMe pa3BEpHYTHIH IUIaH COOCTBEHHOM eI TEIbHOCTH;
co0oaTh HOPMBI MyOIMYHON pedM, PeryiaMeHT B MOHOJIOI€ M JAMCKYCCHU B COOTBETCTBUM C
KOMMYHUKATUBHOM 3a7a4eil;

BbICKa3bIBaTh U 00OCHOBBIBaTh MHEHUE (CYX/IE€HHUE) U 3alpalliBaTh MHEHHE MAapTHEpa B paMKax
JaJIora;

MIPUHUMATD PELICHNE B XOJI€ TUaJIora U COTJIACOBBIBATh €r0 C COOECETHUKOM;

CO3/1aBaTh NMCbMEHHBIE «KJIMILINPOBAHHBIE» U OPUTMHAIIBHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXOAUMBIX PEYEBBIX CPECTB;

HCTIOJIB30BaTh BepOabHBIE CPEACTBA (CPENCTBA JIOTHYECKOM CBS3M) IJIsl BBIICTICHUSI CMBICIIOBBIX
0JIOKOB CBOET'O BBICTYIUICHUS;

HCII0JIb30BaTh HeBepOabHbIE CpelcTBa WIH HarJisJHble MaTepuabl,
[IOJIrOTOBJICHHbIE/OTOOPAHHbIE 1O PYKOBOJCTBOM YUMTEIS;



JieNaTh OLICHOYHBIN BBIBOJ O IOCTHXKEHUM ILIEJIM KOMMYHMKAIlMM HENOCPEICTBEHHO IIOCIIE

3aBepIICHUS] KOMMYHUKAaTUBHOT'O KOHTAKTa M 0OOCHOBBIBATH €TO.

®dopMupoBaHUE M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIIOJIb30BaHMUS MH(POPMALMOHHO-

KOMMYHHKAIIMOHHBIX TexHoyorui (manee — MKT). O0yuaronuiicss CMOXeT:

LIEJICHAIPABICHHO UCKaTh M UCIOJb30BaTh MHPOPMALMOHHBIE PECYpChl, HEOOXOIUMBIE IS

penieHust yueOHbIX U MPAKTUYECKUX 3aj1au ¢ momolsio cpeacts UKT;

BbIOMPATh, CTPOUTH U HCIIOJIb30BaTh aJIEKBATHYI0 MH()OPMALIMOHHYIO MOJIENb [l epeauu

CBOMX MBICIICH CPEICTBAMH €CTECTBEHHBIX U (JOPMAJIBHBIX S3BIKOB B COOTBETCTBUH C YCIOBHSIMHU

KOMMYHHUKAIIWH;

BBIJICJIATh MH(POPMALIMOHHBIN aCTIEKT 33/1auH, OTIEPUPOBATH JAHHBIMHU, HCIIOJIE30BaTh MOJIEIb

pelIeHus 3a/1a4H;

HCII0JIb30BaTh KOMIIIOTEPHbIE TEXHOJIOTUH (BKJIIOYAs BHIOOP a/IeKBaTHBIX 3a/1a4ue

MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AIIIAPATHBIX CPEJICTB U CEPBUCOB) JJIS PELICHUS

MH(POPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX YUEOHBIX 3a71a4, B TOM YHCJIEe: BEIYUCIICHUE,

HalucaHue MUceM, COUMHEHUH, TOKJIa0B, pedepaToB, CO3JaHUe MTPE3EHTALMH U JIp.;

MCI0JIb30BaTh MHPOPMAIUIO C YIETOM ITHUECKUX U ITPABOBBIX HOPM;

co3/1aBaTh HH(OPMAIIMOHHBIE PECYPChI PA3HOTO TUIA U JJIS Pa3HBIX ayIUTOPHA, COOII0IATh

MH(OPMaIIMOHHYIO TUTHEHY U ITpaBHia HHPOPMALIMOHHON 0€30MaCHOCTH.
IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATbBI

Buinycknuk nayuumca:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHNUS: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;

OIHCHIBATh CBOMCTBA TBEPJBIX, )KUJIKHUX, Fa3000pa3HbIX BELIECTB, BbIIEISASA UX CYLLIECTBEHHBIE

MIPU3HAKY;

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XXUMUYECKUN

AJIEMEHT», (IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEHTHOCTHY, «XUMHUUYECKAsl PEAKLUA»,

UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-

MOJIEKYJIIPHON TEOPUU;

pa3nuyaTh XMMUYECKHEe U (PU3HUECKUE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

OIpEeIeNIATh COCTAaB BELIECTB M0 UX (opMyJiam;

OIIPEACIIATH BAJICHTHOCTh aTOMa JIEMEHTA B COCIMHEHHUSAX;

OTIPEAEIIATh TUIl XUMHUECKUX PEaKIINi;

Ha3bIBaTh NIPU3HAKH U YCIOBHS MIPOTEKAHNUS XUMUYECKUX PEaKIIW;

BBISIBJISITH IPU3HAKH, CBUJIETENIBCTBYIOIINE O MPOTEKAaHUHM XUMHUUECKON PEAKIMU IIPU

BBITNIOJTHCHUHM XMMHUYECKOTO OIIbITA;

COCTaBIJIATH (POPMYIIBI OMHAPHBIX COECIMHEHHIA;

COCTAaBIIAITh YPABHEHMS XUMUYECKHUX PEAKIINN;

co0umoaaTh MpaBuiia 0€30MacHoi paboThl IPU MPOBEICHUH ONBITOB;

II0JIb30BATHCS 1a0OPaTOPHBIM 000PYOBaHUEM U IOCYI0M;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB;

BBIUUCIIATH MACCOBYIO JIOJIF0O XUMUYECKOT'0 3JIEMEHTA 110 (hOpMyJie COeINHEHMS;

BBIYUCIIATH KOJMUYECTBO, 00bEM HIIM MAcCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce pearcHToB

WJIM IPOSYKTOB PEAKLUY;

XapaKkTepu30BaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIA U

BOZOPOJA;

MOJTy4aTh, COOMPATh KUCIOPOI U BOAOPOS;

pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPOI, BOJOPO/;

packpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI MOHATUH «TEIIOBON 3 (EKT peaklum», «MOJISIPHbIA 00bEM»;

XapaKTepu30BaTh (PU3NIECKHE U XUMUUECKUE CBOMCTBA BOJIBL;
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PaCKpbIBaTh CMBICII ITOHATHUS «PAaCTBOPY;

BBIYUCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

MIPUTOTOBJIATH PACTBOPHI C OMPEAEICHHON MacCOBOM JJ0JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTb COCAMHCHHNA N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BCIIIECTB: OKCHOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONpEeNENATh TPUHAIIECKHOCTh BELIECTB K OIIPEIECIIEHHOMY KJIACCY COEAMHEHU;

COCTAaBJISITH q)OpMyJH)I HCOPTraHNMYCCKUX COGI[I/IHCHPlf/'I HN3YUCHHBIX KJIACCOB;

MPOBOJUTh  ONBITHI, TMOJATBEPKAAIOIIME XMMHYECKHE CBOMCTBA HM3YYEHHBIX  KJIACCOB
HCOPraHNMYCCKHUX BCIICCTB,

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJI0YEH IO U3MEHEHHUIO OKPACKU
WHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBA3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COCAUHEHUN;

packpsiBaTh cMbici [lepuoanueckoro 3akona .M. Menneneesa;

OOBACHATh (PUBUYECKUN CMBICT aTOMHOTO (TIOPSAKOBOT0) HOMEpAa XMMHUYECKOTO IJIEMEHTa,
HOMEPOB I'PYIIIBI ¥ Ieproja B nepuoaudeckon cucreme .M. Menneneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB, CBOMCTB AJIEMEHTOB B Ipejenax
MaJIbIX MEPHUOAOB U INTaBHBIX IMOATPYIIII;

XapaKTepU30BaTh XUMHUECKHE DJIEMEHTHI (0T BOJOPO/AA 0 KalbIKs) HA OCHOBE UX MOJOXKCHHS B
nepuoanueckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBIISITh CXEMBI CTPOCHHUSI aTOMOB TiepBbIX 20 31eMeHTOB nepuoaudeckon cucremsr J[. 1.
Menneneena;

PacCKpbIBaTh CMBICI MOHATHN: «XUMHUYECKas CBI3b), «3JIEKTPOOTPULIATENBHOCTDY;
XapaKTCPHU30BaTh 3aBUCUMOCTD (1)I/ISI/ILIGCKI/IX CBOHCTB BCIIIECTB OT TUIIA KpHCTaHHHLIeCKOI)’I
peLIeTKY;

OIpPEACIIATh BUI XUMHUYECKOH CBA3H B HEOPTaHNYCCKUX COCIUHCHUAX,

M300paXkaTh CXEMBI CTPOSHHUSI MOJIEKYJ] BEIIECTB, 00OPa30BaHHBIX Pa3HBIMHU BHJIAMHU XUMUYECKUX
CBsI3EH;

PacKpbIBaTh CMBICT MOHSATUN «HOH», «KATHOHY», «aHHOH», <«AJIEKTPOJIHUTHI», «HEIIEKTPOIUTHDY,
«OIEKTPOJIUTUYECKAS TUCCOLUAIINSY, KOKUCITUTENbY, «CTEMEHb OKUCICHHS» «BOCCTAHOBHUTEIHY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

ONpPENIENATh CTENIEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIUHEHUY;

PAaCKpPBIBATH CMBICIT TCOPHUU BHGKTPOHI/ITI/I‘-IGCKOf/'I Jucconuanum,

COCTaBJISITh YPABHEHUS SJICKTPOJUTHUUECCKON JUCCOLUAIIMU KUCIIOT, IIEJI0UYEH, COJeH;

OOBSICHSITH CYIIHOCTh MPOIIecca AICKTPOITUTUISCKON TUCCOIMAIINY U PeaKIHii MIOHHOTO OOMEHa;
COCTaBIISITh TIOJIHBIE U COKpAIlIEHHbIE HOHHBIE YPaBHEHUS peakluu 0OMeHa;

OTIPECIISATH BO3MOKHOCTh TPOTEKAHMUS PEAKIIHA MOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUYECTBEHHBII COCTAaB Pa3JIMYHBIX BEIIECTB;

OMpPEaAC/IThL OKUCIIUTECIIb 1 BOCCTAHOBUTCIIb,

COCTaBJISITh YPABHEHHSI OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaATh q)aKTopr, BJIMAIOIIHUEC HA CKOPOCThH XUMHYECKOU pCaKknuunu;

KJ1accu(UIUPOBATh XUMUYECKUE PEAKIIUHU 110 Pa3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEKIYy COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;
MIPOBOAMTH OMBITHI MO MOJYYEHUIO, COOUPAHUIO U U3YUYECHUIO XUMUYECKIX CBOMCTB Ia3000pa3HbIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacrno3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEIIECTBA: YTICKUCIBIN T'a3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSA3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMU METAILJIOB;

Ha3bIBaTh OpPTaHUYECKHE BEIIecTBAa MO WX (QopMmyse: METaH, 3TaH, ITHIEH, METaHOJ, 3TaHOI,
TJIMIIEPUH, YKCYCHAsl KHUCJIOTa, aMHUHOYKCYCHasl KHCJIOTa, CTEapHUHOBAash KHCJIOTa, OJICMHOBAS
KHCJIOTA, TJII0K03a;

OIICHUBATH BIUSHAE XUMHUYECKOTO 3arpsI3HEHMS OKPY>KAIOIIEH Cpelbl Ha OPraHu3M YEJIOBEKa;
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IpaMOTHO 00OpalIaThCs C BEIIECTBAMH B IOBCEAHEBHOM KU3HU
OIpPEAEIIATh BO3MOXKHOCTh IPOTEKAHUS pEaKUUN HEKOTOPBIX MPECTaBUTENIEH OpraHMYECKHX
BEIIECTB C KMCIOPOOM, BOAOPOAOM, METAJIIAMU, OCHOBAHUSIMU, I'aJIOT€HAMHU.

Boinycknuk noayuum 603moxcHoCmb HAYYUUMbCA:

BBIIBUTATh U IMPOBEPATH SKCIEPUMEHTAILHO TUIIOTE3bl O XMMHUYECKHX CBONCTBaX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOEHUs, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKUE PEAKIIUH, O XapaKTepe
Y MIPOAYKTaX Pa3IMYHbIX XUMHUUECKHUX PEaKIIHii;

XapaKTEepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO M CBOMCTBAM, yCTaHABJIMBATH MPUYHMHHO-
CJIEJICTBEHHBIC CBA3U MEXKIY JAaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

COCTAaBJIATL MOJICKYJIAPHBIC W IIOJIHBIC HWOHHBIC YPABHCHUA 110 COKpAII€HHBIM HWOHHBIM
YpaBHEHUSIM;

IIPOrHO3UPOBATH CIIOCOOHOCThH BCIICCTBA IPOSABIATH OKHCIIMTCIBHBIC WM BOCCTAHOBUTCIILHBIC
CBOICTBA C yY4ETOM CTEIIEHEH OKUCICHUS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

COCTaBJIATL YpPaBHCHUA pCaKHHﬁ, COOTBCTCTBYIOIIHUX IIOCJICAOBATCIbHOCTHU npeBpaIueHHﬁ
HEOPraHMYECKUX BEIIECTB PAa3JINYHBIX KJIACCOB;

BbIZIBUT'aTb U MPOBEPATH SKCICPUMCHTAJIBHO T'MIIOTE3bI O PE3yJIbTaTax BOSI[GfICTBPIH Pa3INYHBIX
(hakTOpOB Ha U3MEHEHHE CKOPOCTU XUMHUUYECKOHN peaKInu;

HCIIOJIB30BATh HpI/IO6p€T€HHI>Ie SHaHUA JII OKOJOIMYCCKHM TI'paMOTHOro IIOBEACHUA B
OKpY>Karollen cpene;

HCIIOJIB30BATh HpI/IO6peTCHHBIC KIIFOYCBBIC KOMIICTCHIIMU IIPH BBIIIOJHCHUU IIPOCKTOB U y‘IC6HO-
UCCIIEIOBATEeNIbCKUX 3a/lady IO W3YYEHHI0 CBOMCTB, CMOCOOOB IMOJIYUE€HHSI M PAaClO3HABAHUS
BEIIECTB;

00BEKTUBHO OIIEHUBATh HH(DOPMAIIHIO O BEMIECTBAX H XMMHUECKHUX MPOIIECCaXx;

KPUTUYECKH OTHOCHUTHCA K TICEBJIOHAYYHOW WH(POpMAIMKA, HEIOOPOCOBECTHON peKIaMe B
CpeIICTBaX MacCOBOM MH(MOPMAIINY;

OCO3HAaBaTh 3HAYCHHE TCOPECTUUCCKHUX 3HAaHUM 110 XHUMHH JUUISL npaKTqucxoﬁ NCATCIBHOCTHU
YEJI0BEKa;

Co3aaBaTb MOJCIM M CXEMBI I PEIICHUA yqe6H51x 1 IIO3HaBAaTCJIbHBIX 3aJa4, ITOHHMAaThb
HE0OXOIMMOCTh COOIIIO/IEHUS TIPEANUCAHNM, MTPEeAaraéMbIX B HHCTPYKIUAX MO UCIIOTH30BAHHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U AP.

3. COJEPKAHME

Xumus 8 kiaace
(68uacoB, 2 yaca B HeJleJI10)

HauanbHble noHATHS ¥ 3aKoHBI XuMuu (19 )
Tena u BemectBa. CBoiCTBa BelecTB. JTaJOHHBIC (PU3UYECKHE CBOWCTBA BelecTB. MaTepuabl
1 MaTepuanoBeneHue. Poiab XUMHUM B J)KU3HU COBpPEMEHHOTO oOmiecTBa. OTHOIIEHHE 001IecTBa K
XUMUU: XeMopuius u xeMooous.
Meroasl wu3ydyeHus xumud. HaOmrogenue. DOkcnepumeHT. MogenupoBanue. Mogaenu
MaTepuaIbHbIe U 3HAKOBBIC WM CUMBOJIbHBIE.
I"azpl. XKunkoctu. TBEpAbIe BemecTBa. B3auMHbIe Mepexo/ibl MEXKIy arperaTHbIMUA COCTOSTHUSIMHU
BEILIECTBA: BO3rOHKAa (CyOnumanus) ¢ JecyOiuMMainusi, KOHJEHCAllus W HCHapeHHe,
KPUCTAJUTU3AIINS U TIJIaBJICHHUE.
Oduznueckue siBjeHus. YncThie BemecTBa U CMeCU. [ OMOreHHbIe U reTeporeHHsie cmecu. Cmecu
ra3oo0pasHbie, xkuakue u TBEpAbie. CrocoObl pa3faeneHus: CMECeil: meperonka, Wik TUCTUILISALS,
oTcTaMBaHue, (WIBTPOBAHWE, KPHUCTAJUIM3AIM WJIH  BbIIApUBaHHE.  Xpomarorpadus.
[TpumeHeHue >THX cocoO0B B 1a0OPAaTOPHOI MPaKTUKE, HA MPOU3BOJICTBE U B OBITY.

12



XHWMHUYECKHUE AIIEMEHTBI. ATOMBI U MOJEKYNbL. [IpocThie U CI0KHBIE BEeMIECTBA. AJUIOTPONHS Ha
npuMepe kuciaopoja. OCHOBHBIE MOJIOXKEHHSI aTOMHO - MOJIEKYJISIpHOrO yueHusl. MoHsl. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3HaKku (CMMBOJIBI) XUMUYECKHX 3JeMEeHTOB. VH(popManus, KOTOPYIO HECYT 3HAaKH XMMHUYECKHX
3JE€MEHTOB. OJTHUMOJIOTHS HA3BAaHUU HEKOTOPBIX XHWMHYECKMX »3JeMeHTOB. llepuoamyeckas
Tabmuma xuMudeckux 3nementoB Jl. M. MenneneeBa: KOpOTKONEPUOTHBIN U JITUHHONIEPUOIHBIN
BapuaHThl. Ilepuoasl u rpynnbel. ['maBHas u moboyHas monarpymmbl, wid A- u b-rpynmbl
OTtHOcuTeNnbHAs aTOMHas Macca.

Xumuueckue (opmynbl. Uuaexcel 1 kodddunmentsl. OTHOCHTENbHAS MOJIEKYJspHas Macca.
MaccoBasi a0 XHUMHYECKOTO »JJIeMEHTa B coeauHeHuu. VHbopmamusi, KOTOpYIHO HECyT
XUMHYECKHE (DOPMYIIBI.

Banentnocts. CtpykTypHble (HOpMyabl. XUMHUYECKHUE AJIEMEHTHI C MOCTOSTHHOM U MEPEMEHHOU
BaJICHTHOCTHIO. BbiBOA (dopmynbl coeanHeHus 1o BaieHTHOCTH. OmpejelieHrne BaJIeHTHOCTU
XMMHAYECKOTO JyieMeHTa 1o (¢Gopmyne BemectBa. (CocTaBieHHEe Ha3BaHUH COCTUHEHUH,
COCTOSIIIINX u3 JBYX XUMHUYECKHUX 3JIEMEHTOB, 1o BaJICHTHOCTH. 3akoH
ITOCTOSTHCTBACOCTaBABEILIECTB.

XuMHUUecKue peakuuu. PeareHTel ¥ NpOAYKTHI peakiuu. I[IpU3HaKM XUMUYECKHMX peakiuil.
VYcnoBus uX TOpoTekaHuss M OpekpamieHus. Peaknum  ropeHus. OK30TEpMUYECKUE U
SHIOTEPMHUUYECKUE PEAKLIUU.

3aKOH COXpaHEHHs MacChl BELIECTB. XHUMHUYecKkHe ypaBHeHHs. COCTaBlIeHHE XUMHUYECKHX
ypaBHeHUH. MHopMaIys, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccugukanys XMMHUECKMX peaklMid IO COCTaBy M YHCIy PEareHToB M MPOAYKTOB. THIbI
XMMHUYECKHX peakuuil. Peakuuu coeanHenus, pa3inoxkeHus, 3amelieHus 1 oomeHa. Karanmzaropsl
U KaTajaus.

JdemoncTpauuu

. Komnexnust MatepualioB v U31€IUH U3 HUX.

. Monenu, ucnoib3yemMble Ha YpOKax (PU3UKH, OMOJIOTUH U reorpaduu.

. OOBEMHBIE U IAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMUYECKHUX BELIECTB.

. Monenu KpUCTaNINYECKUX PEIIETOK.

. CobGupanue npubopa JIsl TOTyUYEHUS ra3a v IPOBEpKa €ro Ha TePMETUIHOCTb.

. Bosronka cyxoro npaa, ifoaa ninu HadTaiauHa.

. ArperaTHbl€ COCTOSIHUSI BOJBI.

. Pa3znenenue 1Byx HECMEIINBAIOIIUXCS JKUAKOCTEH € TTOMOILBIO JEIUTEILHON BOPOHKH.
. JuctunnsaTop u ero padora.

. YcranoBka Uit GunbTpoBaHus U e€ padora.

. YcTaHoBKa 1S BeIIapuBaHus U e€ padbora.

. Kosnnexnust 6bITOBBIX TPUOOPOB 1Sl (PUIBTPOBAHUS BO3IyXa.

. Paznenenue kpacsiero BeniecTsa guomactepa ¢ MoOMOMIbI0 OyMa)kHOM XpoMaTorpaduu.
. Mojenu ayuTOTPOITHBIX MOAU(DUKAIINN YIIIEpoa U CEPHI.

. Ilosryyenue o30Ha.

. Hoptpetst 1. 1. Bepuenuyca u JI. . Menneneesa.

. KopoTkoneprnoaublil 1 JIMHHONEPHOAHBIN BapuaHTsl [lepuonnueckoit cucremst 1. 1.
Meneneena

. KoHcTpyrpoBaHue mapoCTEPKHEBBIX MOJIEICH MOJIEKYII.

: Anmnapar Kunmna.

. Pasnoxxenne 6uxpomaTta aMMOHUS.

. I"'openue cepsl 1 MArHUEBOU JIEHTHI.

. [Hoptpetst M. B. JlomonocoBau A. JI. JIaByassbe.
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® OHBITBI, HWIUTIOCTPUPYIOIHNEC 3aKOH COXPaHCHUA MAaCChbl BEUICCTB.

. I'openue docdopa, pacTBopeHre TpoAYyKTa TOPEHHSI B BOJE M UCCIIEIOBAHUE MTOTYIEHHOTO
pacTBOpa JIAKMYCOM .

. BzanmojeiicTBre COITHOM KUCIIOTHI C IIMHKOM.

. [Tonmyyenue runpoxcuaa meau(Il) u ero paznoxeHue nNpyu HarpeBaHUU.

JlabopaTopHBIE ONBITHI

O3HaKOMJIEHHE ¢ KOJIJIEKLMEHN J1JaOOopaTOPHOM MOCYIbI.

IIpoBepka npubopa 11 NOIy4eHUs ra30B HA T€PMETUYHOCTb.

O3HakoMJIEHHE C MUHEpPaJIaMHu, 00pa3yloIMMH TPaHHUT.

[IpuroToBneHwe TeTEPOreHHON CMECH TIOPOIIKOB CEPHI M JKelle3a U UX pa3/ieicHHE.
B3aumoneiicTBre pacTBOPOB XJIOPUI0B U MOJUI0B KaJlusl C pACTBOPOMHHUTpaTa cepedpa.
[Tonyuenune rugpokcuga meau(ll) u ero B3auMoaeCTBIE € CEPHOM KUCIOTOM.
B3anmoneiicTBre pacTBopa oMbl C KUCIOTOM.

[IpoBepka 3akoHa COXpaHEHUSI MACChI BEUIECTB HA MPUMEPE B3aUMOACHCTBHS MIENTOUN U
KHCIIOTBI.

9. TIlIpoBepka 3aKOHA COXPAHEHMS MACCHI BEIECTB HA IIPUMEPE B3aUMOIEHCTBUS IETOYH U CONH
xenesa (111).

10. Pasnoxenue nepokcuaa BOAOPOa ¢ HOMOLILIO okcuaa Mapranma (1V).
11. 3amemnienue kene3oM MM B MEIHOM KYIIOPOCE.
IIpakTH4yeckune padoTnl

ONoUk~wWNE

1. IMpaBuna TeXHUKH GE30MACHOCTH W HEKOTOPBIE BHJIBI pabOT B XUMHUYECKOM J1ab0paTopuun
(xaOMHETE XUMHUH).
2. HaGuronenue 3a ropsuieil CBeUoi.

3. AHajau3 OYBHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB.
KosmuyecTBeHHbIeOTHOIEHUST B XumuH (19 1)

CocraB Bo3ayxa. [Torstue 06 06bEMHOM 10J1€ KOMIIOHEHTA IPUPOAHOM ra30BOM CMECH —
Bo3ayxa. Pacuér o0bpEMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 00beMHOMU J0JIe U HA00OPOT.
Kucnopon. O3on. [onyuenne kucnopona. CoOupanue u pacro3HaBaHUE KUCIOPOA.
XHUMHUYECKUE CBOMCTBA KMCIIOPO/a: B3aMMOIEUCTBUE C METAJJIAMU, HEMETAJUIAMH U CJI0KHBIMU
BeuecTBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoja B Ipupoe.

Oxcuapl. ObpazoBaHre Ha3BaHUM OKCHIOB 1O uX popmynam. CoctaBienue GopMysn OKCUIOB 11O
uX Ha3BaHuAM. [IpencraBuTenu OKCHIOB: BOJA U YIIIEKUCIbIN ra3, HerameéHas U3BECTb.

Bonopon B npupozae. dusnueckrue u XMuMUYECKUE CBOWCTBA BOJIOPO/IA, €r0 MOJYYEHHUE U
MIPUMEHEHHE.

Kucnotsl, ux coctaB u knaccuduxamnus. Muaukaropsl. Tabnuia pacTBOPUMOCTH.

ConsiHas 1 cepHasi KUCIIOThI, UX CBOMCTBA M PUMEHECHHE.

Comnm, ux coctaB u Ha3BaHus. PactBopumocTs conelt B Boje.lIpeacraBurenu coneit: xiaopumg
HaTpusl, KapOoHAT HaTpus, pocdar KaabIusl.

[locTostnnas ABoraapo. KonmnuectBo Bemectsa. Moinb. Monsipaast macca. KpaTHble € TMHULIBI
M3MEpEeHUs KOJIMYECTBA BEIIECTBA — MWJIIMMOJb U KMJIOMOJIb, MUJUTUMOJISIpHAS U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

PacuéTbl ¢ MCcTIONb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL MACCa, «ITOCTOSHHAS
ABoragpoy.

3akoH ABoraapo. MomsipHbIil 006EM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TIIIOTHOCTH OJTHOTO
ra3aro Jpyromy.

Kpatnpie equHUIBI H3MEPEHUSI — MWUIMMOJISPHBIA M KHUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HBIX
BEILECTB.
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Pacuérel ¢ ucnonb3oBaHUEM MOHATUN «KOJWYECTBO BEIIECTBAY», «MOJSIPHAS MAccay», «MOJISIPHBII
00BEM T'a30B», «IIOCTOSTHHAS ABOTAAPOY.

Pacuérel ¢ ucnonb3zoBaHUEM NMOHATUN «KOJIMYECTBO BEUIECTBA», «MOJIIPHAS Macca», «MOJIIPHBIN
00BEM T'a30BY», «UUCIO0 ABOTAIPOY.

I'unpocdepa. KpyroBopor Boasl B mpupoae. dusnueckne U XUMHUYECKHE CBOMCTBA BOJBIL:
B3aUMOJICHCTBUE C OKCUJAMU.

OcHoBaHus, UX coctaB. PacTBOpUMOCTh OCHOBaHMM B BoJie. MI3MeHEeHNEe OKpacKu UHIMKATOPOB B
menoyHou cpene. lpencraBureny menoyen: THAPOKCUIbI HATPUS, KAJIAS U KAJIBLIHSL.
PactBopuTens u pactBopéHHOE BemiecTBO. PactBophl. PacTtBopenue. I'mapatsl. MaccoBast gosist
pacTBOPEHHOrO BellecTBa. Pacuérel, CBA3aHHBIE C HCIIOIB30BAHMEM IIOHATHUSA «MaccoBast IO
PacTBOPEHHOTO BEIIECTBA.

JdeMoHcTpanumn

. OmnpeneneHue cofepkKaHus KUCIOpoJa B BO3AyXe.

. [lonmyueHue kuciaopoaa pas3ioKeHUEM IIEpMaHraHaTa Kajlus U IEpOKcuaa
BOJIOPOJIA.

. CobupaHue METOZ0M BBITECHEHHUS BO3yXa U BOJIBI.

. PacnioznaBanuexkuciopoaa.

. I'openue maruus, sxesnesa, yris, cepbl 1 pocdopa B KUCIOPOJE.

. Komneknus oxcuios.

. [Tonydenue, coOupanue 1 paclo3HaBaHUE BOAOPOAA.

. I'openue Bogopona.

. B3aumopeiictBue Bogoposaa ¢ okcuaoM meau(ll).

. Konnexuust MuHepaibHbIX KUCIIOT.

. [IpaBuio paz0aBieHUs: CEpON KUCIIOTHI.

. Komeknust comeit.

. Tabnuua pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIEH B BOJIE.

. HexoTtopblie MeTasuIbl, HEMETAIBl M COETMHEHNS KOJIMYECTBOM BellecTBa B 1 MoJIb.
. Monens MOISIpHOTO 00BbEMa ra3000pa3HbIX BELIECTB.

JlaGopaTopHbIe ONbITHI

12.TloMyTHEHHE M3BECTKOBOM BOJIbI IPH IIPOIYCKAHUM YIIIEKUCIIOTO Ia3a.
13.Tlonyuenue Bogopoaa B3auMOIEHCTBUEM IUHKA U CONITHOM KHCIIOTEL.
14.Pacnio3HaBanue KUCIOT HHIMKATOPAMH.

15.13menenne okpacku HHAMKATOPOB B IIEJIOYHON CPEJIE.

16. OsmakomiieHHE C IpenapaTaMy JOMANIHEH WJIM IIKOJIBHOM aNTE€YKd — pPAaCTBOPAMH
MepoKCcHIa BOJIOPOA, CIUPTOBOM HAaCTOMKH 1oJa U HAIIaTBIPHOTO CIHPTA.
IIpakTH4yeckune padoTsl

4. Tlonydenue, cOOMpaHKE U PACIIO3HABAHHUE KMCIOPO/IA.

5. Tlonyuenue, cOOMpaHUEH PaclO3HABAHUE BOJOPOIA.

6. IpuroToBieHHE PACTBOPOB COJIEM C MX 3aaHHON MaCCOBOM MOJIEH.

OCHOBHbIE KJIACCHI HEOPraHUYECKUX coequHenmii (8 u)

O0600611eHne cBefeHN 00 OKcHIaX, UX Kiaccu(uKamuy, Ha3BaHUAX U cBoHCTBaX. CriocoObl
MOJTYYEHHS] OKCHUJIOB.

OcHoBanus, WX Kkiaccu(uKanus, Ha3BaHUsS W CBOWCTBA. B3amMojeicTBHE C KHUCIOTaMH,
KHCJIOTHBIMH OKCHJAMU U COJSIMH. PasjiokeHue HEepacTBOPUMBIX OcCHOBaHUU. CrocoOb
MOJy4YECHHUS] OCHOBAHHMIA.

Kucnorel, wux xnaccudukanms wu HazBanus. OOmMe XUMHUYECKHE CBOWCTBA  KHCIIOT.
B3aumopaeicTBue KUCIOT ¢ MeTalllaMHu. DJEKTPOXUMHUYECKUM psii HAPSDKEHUH METaJuIoB.
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B3anMopeiicTBre KMCIIOT C OKCHIaMH METAJLIOB.

B3anMozencTere KUCIOT C OCHOBAHUAMU — Peaklys HeuTpanu3auuu. B3anMoaencTeue KUcioT
¢ consimu. [lonydeHne 6eCKUCIOPOAHBIXH KHUCIOPOACOACPKAIINUX KUCIIOT.

Counu, ux knaccupukamnus u CBoicTBa. B3aumoelicTBre comeit ¢ MeTaiaMu, 0COOEHHOCTH ITHX
peakuuii. BzanmoaencTBue coieit ¢ coysiMu.

['eneTnyeckue psabl MeTalla M HEMeTallIa. [ 'eHeThueckast CBsi3b MEX]y KilaccaMu
HEOPraHMYECKUX BEILECTB.

JlabGopaTopHble ONbITHI

17. BzaumopeiicTBue OKCHIa KaJbLHs ¢ BOJOIA.

18. TloMyTHEHHE U3BECTKOBOM BOJIBL.

19. Peaknus meliTpanuzanmm.

20. [Monmyuenue rugpokcunamenu(ll) u ero B3aumMoeiicTBIE ¢ KUCIOTOIA.

21. Paznoxenune rugpokcuna meau(Il) npu HarpeBaHum.

22. B3auMoaeicTBIE KUCIIOT ¢ METAJUIaMHU.

23. B3anmMoeiicTBIE KHCIOT C COMSIMH.

24. O3HaKOMIIEHUE C KOJUIEKIMENR COMEN.

25. Bzaumogpeiictue cynbdara meau(Il) ¢ sxemne3om.

26. B3zaumozeiicTBUe COJIEH C COISAMH.

2(. TeneTYeCKas CBA3b Ha MPUMEPE COEMHEHUI METH.

IIpakTn4yeckue padoTbl

7. Pemenue S5KCIIEpUMEHTAIBHBIX 33/1a4.

Iepnoauyeckuii 3axon u [lepnoguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenaesieeBau cTrpoeHue aroma (8 4)

EcrecTBeHHBIE CceMelCTBA XUMUYECKHX JJIEMEHTOB:IIEIOYHBIEH MIEIOYHO3EMEIbHBIE METAJLIbI,
rajoreHbl, HHEpTHbIe (Omaroponnsle) ra3bl. AMQOTEpHOCTb. AMQOTEpHbIE OKCUABI H
rUIpOoKcHIbl. KOMIUIEKCHBIE COMH.

Otkpertue [. U. Menaeneesbsim Ilepuoanyeckoro 3akoHa u co3aanue um llepuoanyeckoi
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB.

AToMmbI Kak (popma CyIIeCTBOBaHMS XHUMHUYECKHX d71eMeHTOB. OCHOBHBIC CBEJICHHUS O CTPOCHHUU
aTomoB. JlokazaTenbCTBa CIIOKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopaa. Ilmanerapnas
MO/IeJIb CTPOEHUS aToMa.

CoctaB aTOMHBIX sA€p: HNPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHAS aTOMHas Macca. B3auMocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHUE SIEKTPOHHBIX YPOBHEU aTOMOB XMMUUYECKUX A71€MEHTOB NeNe
1-20. IlousiTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

Mzotonbl. ®uzmyeckuid cMmbici  cUMBOJUKM  Ilepmoamyeckoit cuctembl. CoBpeMeHHas
dbopmynupoBka Ilepuommdeckoro 3akoHa. V3MeHEHHsT CBOWCTB JJIEMEHTOB B IEpUONAX U
rpynnax, Kak QyHKIUs CTPOSHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka DdJEMEHTa-MeTala M JJeMEHTa-HeMeTala MO0 WX [IOJIOKEHUI0 B
[Tepuoanueckoii cucreme xumuueckux 3memeHToB J1. 1. Menaeneena.

JdemMoHcTpanumn

. Paznuunble popmbl TaOIUI] TEPUOANYECKON CUCTEMBI.

. Mopnenuposanue nocrpoenus Ilepuonnueckon cucremsl J. . Menneneesa.
. Mopenn aTOMOB XUMHUYECKHUX JIEMEHTOB.

. Mogenu aToMOB 371€MeHTOB 1—3-r0 nepruoioB

JlaGopaTopHble ONBITHI.
28. Tony4enne aM(pOTEPHOrO THAPOKCUIA U UCCIIEJOBAHUE €TI0 CBOKCTB.
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Xumuueckas cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHBbIE peakiun (12 1)

HonHnas xumuueckas cBsizb. MoHBI, 00pa30BaHHblE aTOMaMU METAJIOB U HeMeTalioB. CXeMsl
00pa30BaHUs HOHHOM CBSI3M 7151 OMHAPHBIX coeArHEHUI. MOHHBIE KpUCTAIUTMYECKUE PEIIETKH U
¢u3nyeckue CBOMCTBA BEIIECTB ¢ ATUM THUMOM pemérok. [lonatue o dopmynbHON enuHMLE
BEIICCTBA.

KoBasieHTHass XumHueckas CBs3b. OJEKTPOHHBIE U CTPYKTypHble (opmynbl. KopaneHTHas
HenossipHast CBs3b. Cxembl 00pa3oBaHHMA KOBAJCHTHOW CBS3M JUIsi OWHAPHBIX COEIMHEHUIA.
MounekynsapHble ¥ aTOMHBIE KPUCTAJLIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM
pPEETOK.

OneKTpoOTpULATENBHOCTD. Psn anexTpoorpuniarensHocTd. KoBajaeHTHaAs MOJSpHAs XUMHUYECKast
cBs3b. Jlumons. CxeMbl 00pa3oBaHMs KOBAaJCHTHOW MOJISIPHOM CBSI3U U1 OMHAPHBIX COEIUHEHHA.
MonekynsapHble M aTOMHBIE KPUCTAJIMYECKHE DPEIIETKH, CBOWCTBA BEIIECTB C JTUM THUIIOM
PEWETOK.

Mertannuueckass XUMHYECKas CBSA3b M MeETaJUIM4ecKas KpUcTajuimdeckas pemeérka. CpolicTBa
BEILIECTB C TUM TUIIOM peIIETOK. EnrHas npuposa XUMHYECKUX CBS3EH.

Crenenp okxucieHuss. CpaBHEHME CTENIEHHM OKHUCIEHHsS W BajeHTHOCTH. [IpaBuna pacuéra
CTENeHEe OKUCIIEHUS 110 POpPMYJIaM XUMUYECKUX COEIMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTENEHEW OKUCIEHUs A
3JIEMEHTOB, 00pa3yIoIIKX BEUIECTBA PAa3HBIX KIAcCOB. PeaklMOHHOrO oOMEHa U OKUCIMTEIbHO-
BOCCTAaHOBUTENbHBIE peakiMH. OKHUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHHUE.
CocTaBieHne ypaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUI METOAOM 3IJIEKTPOHHOIO
OanaHca.

JdemoncTpauuu

. Buneo dparments! u cnaiinel « loHHAs XUMHUECKast CBSI3b.

A Konneknus BemecTs ¢ HOHHON XUMHYECKON CBS3bIO.

. Moeny HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

. BuneodparmenTs! u cnaiinbl «KoBaleHTHAIXUMHYECKAsT CBSI3bY.

. Kosutekups BenecTs MOJIEKYISIPHOTO K ATOMHOTO CTPOEHUS.

. Moaenu MOJEKYISPHBIX U @aTOMHBIX KPUCTAUIMYECKUX PEIIETOK.

. BuneodparmenTs! u cnaiiapl « MeTamnueckast XMMUIeCcKast CBSI3b.
. Konnekmus «MeTamisl B CIIIaBED).

J B3anMoeiicTBrE IUHKA C CEPOM, COIAHOM KucaoTou, ximopuaom meau (11).
. I'openne marnus.

. B3anMopeiicTBre XJIOPHOM U CEPOBOIOPOIHOM BOJIBI.

JlabopaTopHBIE ONBITHI
29. U3rorosieHne MOJEIH, HILTIOCTPUPYIONIEN CBOMNCTBA METAILINYECKOMN CBI3H
Pe3epB — 2 u.

Xumusn 9 kjaacce (66 yacon, 2 4yaca B HeJleJ10)
IloBTOpeHue U 00001IEHHE CBEIeHUI IO Kypcy 8 KJiacca

bunapusie coeuaenus. Okcubl coaeoOpasyroiume u Hecoyieoopasyroniue. [ uapoKCub:
OoCHOBaHUs, aM(poTepHbIe, KUCIOTHL. CpeqHue, KUCIble, OCHOBHBIE COJIH.

O06001IeHre CBEICHNIA 0 XUMHYECKUX peakimsix. Kiiaccupukamnus XuMHIeCKUX PeakIiuii 1Mo
Pa3IMYHBIM OCHOBAHMSIM: COCTaBY U YHUCIY PEarupyromux U 00pa3yromxcs BEUIECTB,
TerioBoMy 3G (HeKTy, HapaBICHUIO, U3MEHEHHIO CTETIEHEeH OKUCIICHUS AIIEMEHTOB, 00pa3yIOIINX
pearupyromue BemecTsa, ¢pase, HCIoIb30BAHUIO KaTaIU3aTopa.

[loHsiTHE O CKOPOCTH XUMHUUYECKOU peakinu. PaKTOPhl, BIUSAIOIINE Ha CKOPOCTh XUMHUUYECKHUX
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peakuuii: mpUpoa pearupyromux BEIIeCTB, UX KOHLEHTPAlUs, TEMIIEpaTypa, II0Malb
CONPUKOCHOBEHUS, HAIMUKE KaTain3aTopa. Karanus.

JdemoHcTpanuu

. O3HaKOMIICHHE C KOJJICKIUSIMH METAJIJIOB M HEMETAJLIOB.

J O3HaKOMIICHHE C KOJJICKIIUSIMH OKCUIOB, KMCJIOT B COJICH.

. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKIIUU OT IPUPOAbI PEarupyrOUINX BEIIECTB.

. 3aBUCHUMOCTH CKOPOCTU XMMUYECKOMN PEaKIIUU OT KOHIEHTPAI[UU Pearupyrolnx BEIeCTB.
. 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEaKIIMy OT IUIOIIA I

CONPUKOCHOBEHHUS PEarupyrouX BEUECTB («KUISIIHUNA CI0N»).

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMHU OT TEMIIEPATypPhl PEarupyronux BEIIECTB.

JlabopaTopHBbIe ONBITHI

B3anmoaeiicTBre aMMHaka v XJa0poBOJ0POIA.

Peakuus neritpanuszanuu.

Hab6mronenune termnoBoro s dexra peakiuu HeuTpaan3aliH.
BsaumoeticTBre cepHOit KuCa0ThI ¢ okcuaom meu (11).
PaznoxxeHue nepokcua BOJOPo/ia C IMOMOIIBIO KaTana3sl KapTodens

oabkowhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT MPUPOABI PEarupyOLINX BELIECTB HA
IIpUMepe B3aUMOJICHCTBUS PACTBOPOB THOCYb(AaTa HATPUs U XJIopuAa Oapusi, THOCYIb(aTa
HATpPHUS U COJITHOM KUCIIOTBHI.

7. 3aBHCHMMOCTbH CKOPOCTH XMMHYECKON PEAKI[MU OT HPUPOIbI METAILIOB [IPH MX
B3aMMOJEHCTBUH C COJITHON KUCIIOTOM.

8. 3aBMCHMOCTBL CKOPOCTH XMMHYECKOM PEAKIMK OT MPHPOILI KUCIIOT IPU B3aUMOIEHCTBUH
UX C XKEJIE30M.

9. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMH OT TEMIIEPATYPBI.

10.  3aBuCHMOCTH CKOPOCTH XUMHYECKOM PEAKIMHI OT KOHLIEHTPALIHH.

11.  3aBucuMOCTH CKOPOCTH XHMMHYECKOM pEaKiWd OT IUIOMAAX  CONPHKOCHOBEHHUS
pearupyomux BeIeCTB.

12.  3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMH OT KATaIM3aTopa.

XuMHu4ecKkue p€aKkiuu B pacTBoOpax 3JIEKTPOJIUTOB

[Tonsitue 00 SJAEKTPOIUTUYECKOU TUCCOIMAIUMU. DJIEKTPOJUTHI M HEDIEKTPOIUTHL. MexaHu3m
JIMCCOLMAIMNA DJICKTPOJIMTOB C PA3JIMYHBIM XapakTepoMm CBsI3U. CTENEeHb 3JIEKTPOJUTHUYECKON
nuccormanui. CUIbHBIE U clIa0ble SJIEKTPOJIUTHI.

OCHOBHBIC TOJIOKEHHSI TEOPUHU JICKTPOIUTHICCKON nucconnanuu. Kiaccudukamys HOHOB U UX
cBoiicTBa. KHCIIOTHI, OCHOBAaHUS M COJTH KaK JIEKTPOIUTHI. VX KiaccuuKaIus 1 JUCCOUAITHS.
OO0mue XMMHUYECKHE CBOMCTBA KHCIIOT: M3MEHEHHE OKPAaCKH WHIUKATOPOB, B3aHMMOJICHCTBHE C
MeTaJlllaMH, OKCUJaMH U TUIPOKCUIAMU METAJNIOB U COJIIMU. MOJIEKYJISIpHbIE U HOHHBIE (ITOJIHBIE
Y COKpall€HHbIC) YPABHEHUS PEAKLIUM.

XHAMHMUYECKUN CMBICI COKpPAIlEHHBIX YPaBHEHHW. YCIOBHsS IPOTEKAHHUsS PEAKIMU MEXIy
3JEKTPOJIUTAMHU J0 KOHIIA. Psi1 aKTHBHOCTH METAILIOB.

OO0mue XMMHYECKHE CBOMCTBA MIEJIOYUSH: B3aMMOJIEHCTBHE C KUCIIOTAMHU, OKCHAAMH HEMETAJLIOB,
comsiMu. OOmMe XMMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUI: B3aUMOJEHCTBHE C
KHCJIOTaMH, Pa3JI0KEHUE MPU HArPEBaHUH.

OOmue XUMHUYECKHE CBOWMCTBAa CPENHUX COJIeH: B3aWMOJEWCTBHE C KHUCIOTaMH, IIENIOYaMU,
COJISIMH U MeTaaMu. B3aumoieiicTBHEe KHUCIIBIX COJICH CO IECIIOYaMH.

IMunponus, kak 0OMEHHOE B3aMMOJICHCTBHE cOel ¢ BOAON. [ MApONIN3 coMl CUIFHOTO OCHOBAHHUS
1 ciaboii kucoTel. ['uaponu3 comm cmaboro oCHOBaHUS U CUITbHOM KucaoThl. [1Ikama pH.
CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHUJIOB U COJIEH B CBETE TEOPUU BJIEKTPOIUTUUECKON
JUCCOITMAITNN ¥ OKUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
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JdemoncTpauuu.

. HcnpiTaHne BEMIECTB U MX PACTBOPOB Ha JIEKTPOIIPOBOIHOCTb.

. 3aBUCUMOCTbD 3JIEKTPOIIPOBOAHOCTH YKCYCHOU KHUCIOTHI OT KOHIIEHTPALUH.
. JIBu>KeHME OKPAILICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

. Omnpenenenne xapakrepa cpebl B paCTBOpPax COJEH.

JlabGopaTopHble ONbITHI.

13. Muccouuanus cnaGbIx 3IEKTPOJIUTOB HA IIPUMEPE YKCYCHOM KMCIIOTEL

14. VsmeHenne OKpacKu MHAUKATOPOB B KUCJIOTHOM CpEIE.

15.  Peaxuus HelTpanu3anuy pacTBOpa IEIOUH PA3TMYHBIMU KHCIOTAMH.

16. Tonyuenue ruppoxcuaa Meau (1I).u ero B3auMOAEHCTBHE C PA3IMYHBIMU KHCIOTAMH.
17. BzaumozeiicTBre cUIbHBIX KHCIOT ¢ okcuaoM meau (10).

18-20. B3aumojieiicTBUE KUCIIOT C METaJJIaMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TonydyeHue CTyIHS KPEMHUEBOM KUCIIOTEL.

23. KauecTBeHHas peakIys Ha XJIOPHU/L - MU CYIIb()aT-HOHEI

24. 3MeHeHre OKPaCKH HHAUKATOPOB B LIENIOUHOMN Cpee.

25. BzaumoeicTBHE IET04€el C YIIIEKUCIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KATHOH AMMOHHSL.

27. Tonyuenue rugpokcuna meau (11) u ero pasnoxenue.

28. BzaumoieiicTBrE KapOOHATOB C KMCJIOTAMH.

29. Tlonyuenne runpokcuaa xemnesa(lll).

30. BzaumoneiicTre xkene3a ¢ pactBopoM cyibdara meau (I1)

IpakTHYecKue padoTh

1. CgsoiicTBa KUCIOT, OCHOBAHMI, OKCHIIOB U COJIEH B CBETE TEOPHHU
DIIEKTPOIUTHYECKOM JIUCCOIUAIINHI ¥ OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINiA

HemeTanabl M X cCOeAMHEHUS

CrpoeHne aroMOB HEMETaUIOB U HUX nojoxeHue B Ilepmonmueckoit cucreme. Psn
INEKTPOOTPHULATENLHOCTH. KpucTamnmdeckue pemeéTkn HEMETauIoB — IPOCTBIX BEILECTB.
Annorponus u e€ npuuuHbl. PU3nveckue CBOWCTBA HeMeTauIoB. O0IIMe XUMHYECKHE CBOMCTBA
HEMETAJJIOB: OKACIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"ajiorensl, CTpOEHHE UX aTOMOB U MOJEKYJ. PU3HUYECKUE U XMMHUYECKHUE CBOMCTBA I'AJIOICHOB.
3aKOHOMEPHOCTH HW3MEHEHMs CBOWCTB TaJOTC€HOB B 3aBUCUMOCTH OT HUX TIIOJOXKCHHUS B
Ilepuoanueckoii cucreme. HaxoxeHne rajaoreHoB B NPUPOAE M UX IOJyd€HUE. 3JHAUEHHUE U
IIPUMEHEHHE TAJIOTCHOB.

["anoreHOBOIOPOIBI M COOTBETCTBYIOIINE UM KHCIIOTHI: TUIABUKOBAs, COJIsIHAs,, OPOMOBOIOPO/IHAS,
nonosonoponHas. l'amorenunpl. KauecTBeHHbIE peakuuMu Ha rajaoreHua-uossl. IIpuMeHenne
COEJIMHEHU raJloreHOB U UX OMOJIOruYecKas poJb.

OOmas xapakrepuctuka 3neMeHTOoB VIA-rpynmel. Cepa B mpupone u €€ IOJydCHHE.
AnnoTponHbele MOAUGUKAIIMM CEepbl M HMX CBOMCTBa. XWMHUYECKHE CBOWCTBa cepsl U €€
IIPUMCHEHHE.

CepoBozIOpOI: CTPOEHHE MOJIEKYJbl, (U3UYECKHE M XHUMHUYECKHE CBOWMCTBA, MOJNYYCHHE U
3HayeHue. CepoBogopoanas kucinota. Cynbhuabl U Ux 3HaueHue. JIIOMUHOPOPBHI.

Oxcun cepsl (IV), cepaucras kucnora, cynbpuTsl. KauecTBeHHas peakuus Ha Cylnb(QUT-HOH.
Oxkcun cepst (VI), cepnas kucinora, cynabdatel. Kpucramnoruaparel. KadecTBeHHas peakius Ha
Cynab(aT-HoH.

CepHast KuCIIOTa - CUJIbHBIN 3yeKTponuT. CBoiicTBa pa30aBiIeHHONW CEpHON KHCIOTHI, KaK
TUIIUYHOM KHUCJIOTHI: B3aUMOJAEHCTBHE C METa/llaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJaMH,

19



OCHOBaHUSIMU U aM(OTEpPHBIMU THAPOKCHIAMH, coiisiMu. KauecTBeHHas peakius Ha cyibdart-
HOH.
Obmass xapakrepuctuka »d3jaeMeHTOB VA-rpynmnbl. A30T, CTPOEGHHE aToMa U MOJIEKYIbI.
dusnueckue M XUMHUYECKHE CBOWCTBAa M IPUMEHEHHE a3oTa. A30T B MpPUPOJE U €ro
Ouosoruueckas pob.
AMMHaK, CTpOGHUE MOJIEKYJIB U (PU3NUECKHUE CBOMCTBA. AMMHUAyYHas BOJAA, HAIIATBIPHBIN CIUPT,
ruapaT amMmuaka. J{OHOPHO -akUENTOpPHBIA MeEXaHM3M OO0pa3oBaHHs KAaTHOHA aMMOHHS.
BoccranoBurenbHble cBoiicTBa ammuaka. Conu aMMOHMA M UX HpuMeHeHue. KadecTBeHHas
peaKkiys Ha KaTUOH aMMOHMUSI.
Oxcuapl a3oTa: HECONIEOOPA3yIOUME U KUCIOTHBIE. A30TUCTasl KMCIOTa M HUTPUTHL. A30THasd
KHUCJIO0Ta, €€ IoJlydeHue U cBoictsa. Hurpatsl.
®ocdop, crpoenne aroma u amnorponus. Dochunsl. Dochun. Oxcua dochopa(V) u
optodocdopnas kucnota. Pocharer. Dochopusie ynodpeHus. MHCEKTULIUIBL.
OOmast xapakTepucTuka 3JeMeHTOB [V A-Tpymibl: 0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTBIX
BEILIECTB U COCAMHEHUIN B 3aBUCUMOCTH OT MOJIOKEHHS 3JeMeHTOB B llepuoanueckoii cucrteme.
VYrnepon. AniaoTporHeie MOgUGUKalKK: anmas, rpadgur. AMop(dHBIN yriiepoa U ero copra: caxa,
aKTUBHPOBAHHBIA yronb. AncopOuus. XumHueckue cBoicTBa yriepoja. Kokcoxumuyeckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapouner.
Oxcun yriepona(ll): ctpoenue mosexyibl, moiaydeHue u ero cpoiictBa. Oxcua yriaepona(IlV):
CTPOEHHE MOJIEKYJIbI, [TOJIyU€HUE U €ro CBOWCTBA. YToibHas kucioTa. Conu yrojabHOW KUCIOTHI:
KapOOHAaThI U TUAPOKapOOHaThl. TeXHUYecKas U MUIIeBas CoJa.
Heoprannueckue u© oOpraHMYecKHe BEIIECTBA. YTJEBOJAOPOAbl. XHMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPAI0K COEAMHEHHS aTOMOB B MOJIEKYJIE 11O BaJICHTHOCTH.
MertaH, 3TaH, Kak I@peleibHbIe YIJIEBOJOPOAbl. OTWIEH W alleTUIeH, Kak HelpeaelbHbIe
(HeHaCBIIIEHHBIE)  YIIeBOJOpobl. ['opeHue yriaeBomopoaoB. KauecTBeHHbIE peakIUM Ha
HemnpeeIbHbIe COeTUHEHUSI.
OTWIOBBIM CIUPT, €ro MOJTy4YeHue, MpUuMeHeHne U (usnonorndyeckoe neiicreue. TpEXxaTOMHBIN
cnupt rivuepuH. KauecTBeHHas peakiys HA MHOIOATOMHBIE CIIUPTHL. YKCYCHAsl - IPEJCTaBUTENb
KJ1acca KapOOHOBBIX KUCIIOT.
Kpemuunii, ctpoenue ero atoma u cBoiictBa. Kpemunii B mpuponae. Cunuiuasl u cuinad. OKcuna
kpeMHusA(1Y). KpemHuenas kuciora u €€ conm.
[IpousBoacTBO cTekna u neMeHra. [IpoayKuus CUIIMKaTHOW MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, (apdop, hasuc.
OnTHyeckoe BOJOKHO.
Hewmerannsl B mpupoze. @pakiimoHHas eperoHKa KUAKOT0 BO3AyXa KaK CrIOco0 MOTy4eHUs
KHCJIOpoJia, a3oTa, aprona. [Tonyuenue dhocdopa, kpemHus, Xjopa, Hoaa. DIEKTPOIH3 PACTBOPOB.
IlonmyueHue cepHOIl KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTMUECKAsE CXEMa, METOJ] KUIISIIETO CII0s,
MIPUHIIMIIBI TEMJI000MEHa, MPOTUBOTOKA U IUPKYIsuu. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE,
XUMH3M, TEXHOJIOTUYECKAs CXEMA.
JdemMoHcTpanun

Konnekuus HemMeTamios.

Mopenu KpuCTauIM4eCKUX peIIETOK HEMETAIIIIOB: AaTOMHBIE M MOJIEKYJISIPHBIE.

O30HATOP U MPUHLIMIIBI €10 PabOTHI.

I'openne HeMeTaNIoB - MPOCTHIX BELIECTB: cephbl, pochopa, IPeBECHOTO YIIIs.
OO0pa31bl rajJoreHoB - MPOCTHIX BELIECTB.
B3anMopeiicTBre ranoreHoB ¢ MeTajiaMu.
BriTecHenne xiopa OpoMoM WK Hoaa U3 paCTBOPOB MX COJICH
Komnnexnuns npupoIHbIX COEAMHEHUH XJI10pa.
B3aumopeiicTBue cepbl ¢ METAJIAMU.
I'openue cepsl B kuciopoae
Konnekuust cynbhuaHbIx pya.
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KauecTtBennas peakuus Ha cynb(ua-uoH
ObeciBeurBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmonencTeie KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OOyriaMBaHre OPraHUYECKHUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOU KHCIIOTOM.
Huarpamma «CocTaB BO3AyXa».
Bugneodparments! u cnaiiasl «IItnusu 6a3apbn».
[Tonmyuenue, cobupanue u pacmo3HaBaHHE aMMHUAKA.
PasnoxxeHue 6umxpoMara aMMOHHUSI.
B3auMopeiicTBre KOHIEHTPUPOBAHHOM a30THOM KUCITIOTHI C MEIBIO.
l'openue ydepnoro mopoxa
Pa3noxxeHne HUTpaTa Kanus U TOPEHHUE APEBECHOTO YroyIbKa B HEM
OO0pa3ip! MpUPOIHBIX coearnHeHui Gocdopa.
I'openue ocdopa Ha BO3yxe U B KUCIOPO/IE.
[Tomygenue 6emoro dochopa u UCTIBITAHUE €TO CBOMCTB
Konnexuus «O6pa3iisl MPUPOIHBIX COSAUHEHUH YTIIepoaay
[loptpet H. JI. 3enunckoro. Ilornomenne akTMBUPOBaHHBIM YIJIEM PACTBOPEHHBIX

BCIIIECTB WJIU I'a30B.

VYcrpoiicTBO poTUBOTasa.
Mopenu MONEKyJI METaHa, ITaHa, STHJICHA U AlleTUIICHA.
B3anmopeticTBue sTHIIeHa ¢ OPOMHOW BOJJOM M paCTBOPOM IIepMaHTaHaTa KaJIHsl.
OO01re XMMUYECKHE CBOMCTBA KMCIOT Ha IPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakuiys Ha MHOTOATOMHBIE CIIUPTHI.
Komnexnust «O6pa3iibl IpUPOAHBIX COEAMHEHUH KPEMHUS».
Konnexknus crekia, kKepaMUKH, IEMEHTA U U3JI€TIUN U3 HUX.
Konnexnus npoyKiny CUIMKAaTHON IPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiinbsl «IIpon3BoACTBO CTEKIA U LIEMEHTAY.
Komnexkuus «IIpupogHsie coeIMHEHNS HEMETAIIIOB.
Buneodparments! u cnaiipl «PpakiimoHHAs EPErOHKA KHUJIKOTO BO3yXa»
Buneodparments! u cnaiiasl «Iloxydenue Bogopoa, KUCIOPOAA U TaIOT€HOB

SJICKTPOJIUTHUYCCKUM CII0COOOMY.

Mopenu anmapartoB AJi IPOU3BOACTBA CEPHOU KUCIIOTBI.
Monens KUIIAIETO 0.

Monens KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiinbl «IIpon3BoaCTBO CEPHOI KHCTOTHI».
Buneodparments! u cnaitasl «IIpon3BoaCcTBO aMMuaKa.
Komnexkunsa «CpIpb€ 17151 IOITY4YEHHS CEPHON KUCIOTHD.

JlabopaTopHBbIe ONBITHI

31.
32,
33.
34,
35.
36.
37.
38.

Pacno3HaBaHue raioreHu1-HOHOB.

KayecTBeHHbIE peakuy Ha Cyab(paT-HOHBI.

KauecTBeHHas peakiyst Ha KATHOH aMMOHHSL.

XUMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIHTA.
KauecTtBennsie peakiuu Ha ¢ochar-uoH.

[lony4yenue u cBOMCTBayroJIbHON KHCIIOTHI.

KauectBeHHas peakiysi Ha KapOOHAT-HOH.

[IpomyckaHue yrieKucaoro ra3a 4yepe3 pacTBOp CHIIMKATa HaTPHUSL.

IIpakTn4yeckue padoTbl
2. V3yuenue CBOMCTB COJISIHOM KUCIIOTHL.
3. Usyuenue CBOMCTB CEPHOM KUCIIOTHL



4, HOJ’Iy‘ICHI/Ie aMMHaKa U U3YYCHUC CT'O CBOMCTB.
5. HOJ’Iy‘-IeHI/IC YTJICKHUCIIOTO I'a3a U U3y4CHHUEC €Tro CBOMCTB.

MeTajliibl M HX COCIMHCHUA

[Tonoxenue meramioB B Ilepuoanyeckoin cucreme xumuueckux ainemeHToB J[. M. Menneneesna,
CTPOEHUE MX ATOMOB M KPUCTAJUIOB. MeTainyecKkasl CBA3b U METAUIMYECKAs] KPUCTALUTNYECKas
pemiéTka. Pu3nyuecKkue CBOMCTBA METAJUIOB: D3JIEKTPO- M TEIUIONPOBOJHOCTh, OTPAKAIOIIAS
CIOCOOHOCTB, TNIACTUYHOCTH. CIIIaBbl Y€PHBIC U IIBETHBIC.

Meramibl Kak BOCCTAHOBUTENU. OJIEKTPOXMMHUUYECKHH psl HanpsbkeHuil. B3aummopeiicTBue
METAJJIOB C HEMETaJUIaMU, OKCUIaMH, KUCIIOTaMH, COJIAMU. ATFOMHUHOTEPMHUS.

CrtpoeHre aTOMOB M TMPOCTHIX BEIIECTB IIEIOYHBIX METAJUIOB. 3aBUCHUMOCTh (PUBMUYECKUX U
XUMUYECKUX CBOMCTB MIEIOYHBIX METAJLIOB OT 3apsiioB siAep MX aToMOB. OKCHIBI U TUIPOKCHIBI
LIEJIOYHBIX METAJUIOB, UX IMOJYYEHHUE, CBOICTBA, NpUMEHEHHE. BakHelllne coNM IIEeJOYHBIX
METaJIJIOB, UX 3HAUYCHUE B KUBOUM M HEXKUBOU MPUPOJIC U B KU3HU YEITOBEKA.

CtpoeHue aToMOB U MPOCTHIX BELIECTB MLIEJIOYHO3EMEIbHBIX METAJUIOB. 3aBUCHUMOCTH
(bU3MYECKUX U XMMHUYECKUX CBOMCTB IIEJI0YHO3EMEIbHBIX METAIJIOB OT 3apsA0B sA€p UX aTOMOB.
Oxkcuabl U THAPOKCHUIBI IIEIOYHO3EMENbHBIX METAIIIOB, UX MOJYyUYE€HHUE, CBOWCTBA U IPUMEHEHHUE.
Baxneiimme cony mEIOYHO-3€MENbHBIX METAJUIOB, MX 3HAYEHHE B MPUPOJIE U KU3HHU YEIOBEKA.
KapOonatsl u ruipokapOOHaThl KaIbLu.

XKéctkocTh Bonbl: BpeMeHHass M mocTosiHHas. CrocoObl yCTpaHEHUS BPEMEHHOW >KECTKOCTH.
CriocoObl ycTpaHeHUs! MOCTOSHHOU >k&€cTkocTu. MouuThl.CoeMHEHHs aJIOMHHUS B TPUPOJIE.
Xumuueckue cBoicTBa amoMuHUs. OCOOCHHOCTH OKCHAA W THIPOKCHAA ATIOMHHHUS Kak
amM(pOTEepHBIX CoeTUHEHMH. BaxkHeimme comu amoMunus (XJI0pus, cyibdar).

OcobeHHocTH CTpOoeHHs aToMa xenesa. JKene3o B mpupoze. Baxkueimme pyasl sxene3a. OKCUIBI
u runpokcuanl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(Ill). O6HapyxeHre HOHOB
KaTHOHOB eJie3a B pacTBOpe. 3HAUEHUE COCIMHEHUN Kee3a.

Koppozust xumudeckast v 3J1€KTpOXUMUYECKasl. 3aluTa METAJIOB OT KOPppo3uu. MeTauisl B
npupojie: B cBOOOAHOM BUJE U B Bujie coequHeHuil. [lonstue o meramuypruu. UépHas u niBeTHas
Metautyprus. [lupomerannyprus, ruiipoMeTayprus, 3JeKTpOMeTauTyprusi. JloMeHHbIN
npouecc. [lepepaboTka uyryHa B ctajb. DIEKTPOIU3 PACILIABOB.

JdemMoHcTpanumn

J B3anmoneiicTBre HATpUs, IUTHUS U KAJIbIUS C BOJOM.

. ['openue HaTpusi, MarHus M »Keje3a B KUCIOPOJIE.

. Benbinika TepMUTHOM CMeECH.

. B3anmoneiicTBre cMecH MOPOIIKOB CEPHI U JKeJie3a, IIMHKA U CEPBI.

. BzaumojeiicTBre alfOMHUHHS C KUCIOTaMH, IIeJI0YaMH U BOJIOH.

. B3anmoneiicTBre kenne3a 1 MEIN C XJIOPOM.

J B3anmoneiicTBre Mey ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCTOTOM M a30THOM KUCIOTOM
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

. Oxkpacka miaMeHu COeAUHEHUSMHU HIEJIOYHBIX METAIIOB.

. Oxkpacka miaMeH COeUHEHUSIMHU MIETOYHO3EMENbHBIX METAJIIOB .

. T"amenue n3BeCTU BOIOH.

i [Tonyuenue :KECTKON BOJBI B3aUMOJIEHCTBUEM YIJTIEKUCIIOrOra3a ¢ U3BECTKOBOM BOJOM.
. YcTpaHnenue BpeMeHHOM KECTKOCTH KUIISTYCHUEM U JOOABKOM COJIbI.

. YcTpaneHue nNoCTOSHHON KECTKOCTH T00aBKOW COJIBI.

. VloHWTHI ¥ IPUHLIUT UX AeHCTBUS (BUIEOPparMeHT).

. Konnekuus npupoaHbIX COEAUHEHUN ATFOMUHUS.

. BuneodparmenTs! u cinaiapl «OKCHI AIFOMUHUS U €T0 MOIU(PUKALIII.
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® HonyquHe aM(bOTCpHOFO TUAPOKCHAA aJIIOMHUHUA U HCCIICTOBAHUC €TI0 CBOMCTB.

. Komnexkuust «XuMuUecKne UCTOUYHUKHU TOKAY.

. Pe3ynbTarhl IIMTENBHOrO KCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UHU CTAJIbHBIX U3/IEIHM B
3aBUCUMOCTH OT YCJIOBHM IIPOLIECCOB.

. Boccranosnenue menu u3 okcugamenu(Il) Bomopomom.

. Buneogparments! u cnaiinbl «IIpon3BoacTBO YyryHau CTajIn.

. Buneodparments! u cnaiiabl «3nenust U3 4yryHa U CTaam».

. BuneodparmenTs! u cnaiinsl «[Ipon3BoaCcTBO alIFOMUHUSI.

JlabopaTopHBIE ONBITHI

39. BzaumozeiicTBue xene3a ¢ pactBopoM cyibdara meau(ll).
40. TTonyyeHre U3BECTKOBOM BOBI M OTIBITHI C HEH.

41. Tonyuyenue ruaporcunos xkeneza(ll) u (11).

42. KavecTBeHHbBIC PEAKIIMU HA KATHOHBI XKeJie3a
IpakTn4yeckue padoTbl

6. TlomyueHue 5KeCTKON BOMIBI U CIIOCOOBI €€ YCTPaHEHHS.

7. PenieHue SKCIIEPUMEHTABHBIX 3a/1a4 [0 TeMe «MeTauby.

XHuMHS U OKPY/KAKOIIAsA cpeaa

Crtpoenue 3emin: Ipo, MaHTHsI, 3€MHas KOpa, MX XUMUYECKHM cocTaB. JIutocdepa u eé
XUMHUYECKH cocTaB. MuHnepansl. Pynbl. Ocagounslie nopoasl. [losne3Hsle uckonaeMsle.
XuMHuUeCcKuit coctaB ruipocdepbl. XUMUYECKUNA COCTaB aTMOC(HEPHI.

HlcTouyHMKN XMMHUYECKOTO 3arpsI3HEHUS OKpYXKaroUlei cpeapl. [ 100anbHble 3KOJI0TH4YeCcKUe
pOoOJIeMBI YeJI0BEUYECTBA: MAPHUKOBBINA 3 (HEKT, KUCIOTHBIE JOKIN, 030HOBBIE JIBIPHI.
MesxayHapoIHOE COTPYAHUYECTBO B 00JIACTH OXPaHBI OKPYKAIOILIEH Cpellbl OT XMMHUYECKOTO
3arpsA3HEHUs. «3eIEHasT XUMUS».

JdeMoHcTpanun
. BuneodparmenTs! u cnaiiasl «CtpoeHne 3eMiu U €€ XUMUYECKUH COCTaBy.
. Komtekuyst MUHEpaIOB ¥ TOPHBIX MTOPOA.
. Komnekuusa «Pyapl MeTamioBy.
. Buneogparments! u cnaiinsl «I'1o0anbHbIE S9KOJOTHYECKUE POOJIEMBI YETIOBEYECTBAY.

JlabopaTopHBIEe ONBITHI
43. Vzyuenue rpaHura.

O0o01meHne 3HAHUH 10 XMMMH 32 KyPC OCHOBHOM IIKOJIBI.
IMoaroroBka kK OCHOBHOMY Irocy1apcTBEHHOMY K3aMeHY

Crpoenue aToma B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOro 3jeMeHTa B [leprnoanueckoit
cucteme. CTpoeHHE BELIECTBA: XUMHUECKas! CBSI3b MKPUCTAIIMUECKHE PEIIETKH. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MPOCTHIX BELIECTB (METANIOB, HEMETAJIOB, OJIArOPOAHBIX
ra3oB) OT MOJIOKEHUS 371eMeHTOB B [lepuonnueckoii cucteme. THUITONOTUST HEOPTaHUIECKUX
BEIIECTB, JIEJICHUE UX Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipu3Hakyu ¥ ycaoBUs MPOTEKAHUS XUMUYECKUX PeaKIUi. THUITOIOrus XUMUYECKUX PEAKIIMI 110
pa3IMYHBIM OCHOBaHUAM. Peakiiun HoHHOTO 0OMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuu.

XUMUYECKHE CBOWCTBA IPOCTBIX BEIECTB. XapaKTEpHbIE XUMHUUECKHE CBOMCTBA
COJICOOPA3YIOIINX OKCUJIOB, THIPOKCHUIOB (OCHOBAHHM, KUCJIOT U aM(OTEPHBIX THIPOKCHIIOB),
COJICH.



4. TEMATUYECKOE IINTAHUPOBAHUE
Xumus 8 kiacc
(68 uacos, 2 yaca B He/1eJII0)

Ne Tema ypoka KoimnuecTrBo
ypoka 4yacos

Pa3nen 1.HauanbHble nousiTus v 3aKoHbl xumuu (19 yacos)

1. [Ipenmet xumuu. Posib XUMUY B )KU3HU YETOBEKA 1

2. MeTo/ bl U3YYCHUS XUMHH 1

3. ArperaTHbI€ COCTOSIHHSI BEIIECTB 1

4. IL.P Ne 1«IIpaBuna TeXxHUKH 0€30MACHOCTH U HEKOTOPBIE BUIIBI 1

paboTB XUMHUYECKOH TaOOpaTOPHID)

5. du3nYECKUe SIBICHUS B XUMUHU 1

6. ITP Ne2«I"openue cBeum» 1

7. [T.P.Ne 3« AHanmm3 TOYBBI» 1

8. ATOMHO-MOJIEKYJIIpHOCYUCHHE. XUMHUECKHE HIIEMEHTHI 1

9. 3HaK1 XUMHUYECKUXIIEMEHTOB. 1
[TepuonnueckastabnumaxumudeckuxsaeMenToB J[. I.Mennaeneena.

10. Xumunueckue Gopmybl 1

11-12.  |BanmeHTHOCTH 2

13. XHUMHYECKUE PEAKITUH. 1

14-15.  |3akoH coxpaHEHHUS MACcChl BEIIECTB. XUMUUYCCKHUE YPAaBHEHUS 2

16-17. Tunel XUMUYECKUX pPEAKIUN 2

18. [ToBTOpenue u 06001eHNE TeMbI «HavdaibHBIEC TTOHITHS U 3aKOHBI 1
XTMHD)

19. K.P.Ne 1 «ITepBoHa4aibHbIE XUMHYECKUE TTOHSITHS 1

Pa3nen 2 BaxHeiiliue npeacTaBuTe/ M HeOpraHudeckux BemniecTs. KosimuecrBeHHble
oTHOIIeHusI B XuMuu (19 1)

20. Bo3zayx u ero coctan 1

21. Kucnopon 1

22. I1. P.Ne4 «ITomy4enue, coOupaHue u pacrio3HaBaHUE KUCIOPOIa» 1

23. Oxcunbl 1

24, Bonopon 1

25. IL.P. Ne5 «Ilonydenue, cobupanue u pacro3HaBaHUE BOAOPOIa» 1

26. Kucnorer 1

27. Conu 1

28. KomnmaecTBoBeniecTBa 1

29. Pemenue pacueTHbIX 3a1a4 1

30. MossipHblii 00bEM 1
ra3oB

31. PacuéTel M0 XMMHYECKHM 1
ypaBHEHUSM

32. PacuéTel mo xumuaeckum 1
YpaBHCHHSM

33. Bomxa. OcHoBaHus 1

34. PactBopsl. MaccoBas nons 1
pacTBOPEHHOTO BEIIECTBA

35. I1.P. Ne 6«ITpurotoBieHue pacTBOpa C 3aJaHHON MaccoBoit jmoyert | 1

PaCTBOPEHHOTO BEIIECTBA
36. Pemenue 3amau 1

24




37. O0o001IeHNEe U cCUCTEMAaTH3alKs 3HaHUH 110 TeMe: «BakHeime 1
MIPEJICTaBUTEIIM HEOPraHMUECKHX BellecTB. KomnuecTBeHHBIE
OTHOIIIEHUS B XMMUN

38. K.p.Ne2 o teme: «BaskHeHIITNE MPEACTABUTETN HEOPTaHUICCKHIX 1
BeiecTB. KojinuecTBEHHBIE OTHOIIEHUS B XUMHI

Pa3zzes 3. OCHOBHbBIE KJIAaCChl HEOPTraHUYECKUX coenHeHui (8 1)

39. Oxkcupl, MX KiacCU(PUKAIMSI U XUMUYECKHAE CBOHCTBA 1

40. OcHoBaHUs, UX KIacCU(PHUKAIMSA ¥ XUMUYECKUE CBOKCTBA 1

41. Kucnotsl, ux knaccudukamnus 1 XUMHUYECKHE CBOMCTBA 1

42. Conu, nx KIaccudpuKanus 1 XAMUYECKHe CBOMCTBA 1

43. ['eneTnveckas cBsI3b MEXAy KJIaCCaMH HEOPTaHUYECKUX 1
COEIMHEHU I

44, I1.P. Ne 7Pemienne sKkCiepUMEHTAIBHBIX 3a7a4 110 TEME 1

«OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COCTUHEHUI

45, O00011IeHNE U CHCTEMAaTH3aLus 3HaHUi 110 TeMe: «OCHOBHEIE 1
KJIACCHI HEOPTAHMUYECKUX COCTUHEHUI

46. K.p. Ne3 o reme: «OCHOBHBIE KJIaCChl HEOPTAHHMUECKUX 1

COEIUHEHUI

Pasnen 4. [lepuoaunyecknii 3axoH u [lepuoguyeckasi cucrema Xumuueckux iemeHtos /1. U.

MenpneneeBa. Ctpoenue atoma (8 u)

47. EcTecTBeHHbIE ceMeUCTBAXUMHUYECKUX SJIEMEHTOB. 1
AmdoTtepHOCTh
48. OtkpsiTHE Iepuoaudeckoro3akona /. 1. MenaeneeBsiM 1
49. OCHOBHBIE CBEICHUSI O CTPOCHUHU aTOMOB. 1
50. CtpoeHue 3J1eKTPOHHBIX 000JI0Y€K AaTOMOB 1
51. [lepuoamnueckas cucreMa XUMUYECKUX AIIEMEHTOB 1
J. 1. MenneneeBa
52. XapaKTepucTUKa XUMHUECKOTO 3JIEMEHTa HA OCHOBAHUHU €T0 1
nonoxxeHus B [lepuoauueckont cucreme
53. XapakTepucTuka XHMHYECKOTO 2JIEMEHTa HA OCHOBaHHUH €0 1
nonoxxenus B [lepuoauueckon cucreme
o4, KonTponbhas padora Ne4 «Ileproanueckuii 3aKoH u 1
[epuoanueckas cucreMa XuMu4eckux snnementos J1. U.
MenneneeBa. CTpoeHue aToMay
Paznen 5. Xumnueckas cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (124)
55. HNonnas xumuyeckas CBs3b 1
56. KoBanenTnast xummaeckast CBsi3b 1
57. KoBasieHTHas mosipHas XUMHYECKasi CBS3b 1
58. Mertannudeckas XUMUYECKast CBSI3b 1
59. CreneHb OKUCICHUS 1
60-61. OKuCINTENBEHO- BOCCTAHOBHUTEIbHBICPEAKITUH 1
62. O0600menune 1 cucreMarn3anus 3ganguii mo temam: «I13 u I[ICXD» |1
u «Ctpoenue BemectBa. OBP»
63. Kontponsnas padora Ne5S «Ctpoenue Bemiectsa. OBP» 1
64. Pewienne pacyeTHbIX 337124 1
65. O06o001eHne 3HaHUN 1
66. l'onoBas koHTpOIBHAS paboTa 1
67. IAHATTM3 KOHTPOJIBHOU paboThl. [ToaBeIeHe UTOTOB TOA. 1
68. HToroBoe moBTOpeHUE 1
Hroro: 68
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Xumus 9 kiacc
(66 gyacoB, 2 yaca B HeleJI0)

Ne Tema ypoka KoanyectBo
ypoka 4acoB
Pa3nen 1. [loBTOpeHue u 06001eHUEe CBeIeHHIT M0 Kypey 8 Kiiacca.
Xumuuyeckue peakiuu (3 4)
1. Knaccupukanus XWMHYECKUX COSTMHEHUI 1
2. Krnaccudukanust Xumuueckux peakuui 1
3. [TonsiTHe 0 ckOpoCTH XUMHUUECKOU peakmuu. KaTanm3 1
Pazgen 2. Xumuueckue peakiuu B pactopax (9 4)
4. DNEKTPOIUTHYECKASTUCCOIHALINS 1
5. OCHOBHBIE TIOJIOKEHUS TCOPHUH IJICKTPOIUTUICCKON qucconmanuu | 1
(T9N)
6. XUMHUYECKUE CBOMCTBA KUCIOT KaK JIEKTPOIUTOB 1
7. XUMUYecKre CBOMCTBA OCHOBAHUI KaK 3JIEKTPOIUTOB 1
8. XMMUYECKUE CBOKCTBA COJIEN KaK DJIEKTPOJIUTOB 1
9. [TonsATHE O TUOpONIM3E CONEU 1
10. ILP. Ne 1. Pemenue sxcriepuMeHTaIbHBIX 33124 1O TEME 1
«DIEeKTPOIUTHYECKAS TUCCOLIMALINS»
11. O00011IeHNE U cCUCTEMATU3ALIMA 3HAHUN 10 TeME « XUMHUYECKUE 1
pEeaKklMy B pacTBOPAX JIEKTPOIUTOB)
12. K.P.Ne 1 o Teme «Xumuueckue peakliuy B paCTBOPax» 1
Paznen 3. Hemerasuibl u ux coexuHenus (25 4)
13. OO611as XapaKTepUCTUKAHEMETAIIIIOB 1
14, Ob6masxapakrepuctuka 35emeHToB VIIA rpynmsl — ramoreHos 1
15. CoenuHeHHs raIoreHoB 1
16. IL.P.Ne 2.«/3yueHne CBOWCTB COJITHOM KHCIIOTBD» 1
17. O0mas xapakrepucTtka 31eMeHToB VI A - xanpkorenon. Cepa 1
18. CepoBo0po.1 U CYIb(HIBI 1
19. KuciopoiHble COeMHEHHUs CEepBI 1
20. ILp. Ne 3.«M3y4eHne CBOMCTB CEPHON KUCIOTHI» 1
21. OOmasxapakTepiucTuKa XUMUYECKUX 31eMEHTOB VA Tpymnbl. 1
Asor
22. Amvmuak. Conr aMMOHHMS 1
23. [Lp.Ne 4 «IlonyyeHne aMMuaka u U3y4eHUE €r0 CBONCTBY 1
24-25. Kucnopoaconepxaiye COSTUHCHHSI a30Ta 2
26. dochop 1 ero coeTMHCHHS 1
27. Ob6masxapakrepucTuka 35emMeHToB IV A- rpynmel. Yriepos 1
28. Kucnoponansle coenuHenus yriepoaa 1
29. [Lp. Ne 5. «IlomydeHue yrieKucioro raza U u3y4eHue ero 1
CBOMCTB»
30. YTI1eBO0PO/IBI 1
31. Kucnopoacoaepxaiiye opraHndeckue coeIMHEHUs 1
32. Kpewmnwuii u ero coequHeHus 1
33. CHUIMKaTHasIPOMBILUIEHHOCTh 1
34. [NomyueHneHeMeTAIIIOB 1
35. [TonydyeHMEBAKHENITMX XUMUYECKUXCOECTUHEHUI 1
36. 06061eHre 110 TeMe «HemeTalisl M UX COSTUHEHIS 1
37. K.p. Ne2 1o teme: «HeMeTaiuibl 1 ©X COEAMHEHUSI 1
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Pazgen 4. Merasuibl 1 ux coequHenus (16 u1)

38. OO11ast XxapaKTepUCTHKA METAJIIIOB 1
39. O011e XUMHYECKHE CBOMCTBA METAJLIOB 1
40. OOmasxapakTeprucTuKa 3JeMEeHTOBIA-rpynmbl 1
41. CoenrHeHus METOYHBIXMETAIIIOB 1
42. Oob1masxapakTepucTka 31eMeHTOBIIA-rpynmsl 1
43. CoenuHeHus MeI0YHO3EMETbHBIXMETAIITIOB 1
44, JKEcTKoCTh BOJIBI M CTTOCOOBI €€ yCTpaHEHUs 1
45, IL.P.Ne 6. «0KecTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS» 1
46. IAJTFOMUHUI U €10 COSTUHEHUSI 1
47. Keneso 1
48. CoennHeHHS Kele3a 1
49. ILp. Ne 7 PemienneskcnepuMeHTalbHbIX 3a4a4 1o Teme «Metamiby | 1
50. Koppo3ust MeTasioB 1 ciocoObI 3alIUTHI OT HEE 1
ol. Mertasnsl B ipupoae. [lonsatre o MmeTaiurypruu 1
52. 0O0001eHne 3HaHni 110 TeMe «MeTauIbD) 1
53. KonTtponbHas pabot 3 o TeMe «MeTayby 1
Pa3gen 5. Xumus u okpy:kammasi cpena (2 1)
54. XWMHUECKUH COCTAB IJIAHETHI 3eMJIsl 1
55. OxpaHaoKpy>Karolel cpeibl 0T XMMUUYECKOTO 3arpsA3HEHUS 1
O000menne 3HAHUI 0 XUMHMH 32 KYPC OCHOBHOM IKO0JbI. [Toaroroska k OcHoBHOMY
rocyaapcrBeHHomy sk3ameny (OI'9) (10 4)
56. BemrectBa 1
57. XUMHUECKUuEpeaKInu 1
58-60. |(OcHOBBIHEOPraHUYECKOWXUMUHU 2
61-62. [[loBTOpeHue u 0000IIEHNE TIO TEME. 2
[MonroroBka K KOHTPOJIBHOM paboTe
63. ["onoBast KOHTpOJIBHAS paboTa 1
64. /AHAITHU3 KOHTPOJIBHOU paboThl. [logBe1eHEe UTOTOB ro/1a. 1
65-66 Hrorosoe noBTopeHue 2
Hroro: 66
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