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IInanupyemsie pe3yJbTaThl 00y4eHHs
JINYHOCTHBIMM pe3yJbTaTaMH H3y4EHMs] IpeaMmeTa «XHUMHUA» ABIAIOTCA CIEAYIOLNE

YMEHHUS:

1. OCO3HABATh €UHCTBO M LIETTOCTHOCTb OKPYXKAIOIIETO MHUPA, BO3MOXKHOCTH €Tr0 MMO3HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE TOCTUXKEHUH HAYKHU,;

2. MOCTEIIEHHO BBICTPAaNBATh COOCTBEHHOE IIETIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH
U TOTOBHOCTh K CamMO00pa30BaHUIO, B TOM YHCJIE U B paMKax CaMOCTOSITEIbHON AEATEeIbHOCTU BHE
LIKOJIBL;

3. OLICHUBATh >KU3HEHHBIE CUTYallUU C TOYKU 3peHUsi 0e30MacHOro odpas3a >KU3HH U COXPaHEHHS
310POBbSI;

4, OILICHUBATh SKOJOTMUYECKUM PUCK B3AUMOOTHOIICHUN YEJIOBEKa U IPUPOJIBI.

S. dbopMUPOBAaTh  JKOJOTMYECKOE MBIIUICHWE: YMEHHE OIICHUBATh CBOIO JICATEIHHOCTH U

MOCTYNKKH APYIUX JIFOACH C TOYKH 3pEHHS COXPAaHEHHs OKPYKAIOIIEH Cpelpl - rapaHTta XH3HU H
OJaromnoryuus JIIoaei Ha 3emMIie.

MeTanpeaMeTHble pe3yJbTaThbl.
MeTaHpeHMeTHBIe PE3YyIbTaThl, BKIIOYAKOT OCBOCHHBLIC 06y‘-IaIOH_[I/IMI/IC$I MCKIIPCAMETHBIC IMOHATHA U
yYHUBEpCaIbHbIC yueOHbIC ICHCTBHS (PEryIsSTHBHBIC, TO3HABATEIbHBIC, KOMMYHHKATHBHBIC).

PerynstusHbie YY ]|

1. VYMeHue caMoCTOSTEIBHO OINpENeNATh Lelu OOy4eHHUs, CTaBUTh M (POpPMyIUpOBaTh HOBBIE
3ajaun B ydeOe W TIO3HABATENbHOW JESTEIbHOCTH, pa3BUBAaTh MOTHBBI M HHTEPECHl CBOEH
[I03HaBaTeNbHON AesTebHOCTH. OOyUaromMNiCcs CMOXKET:

® AHATM3UPOBATH CYNICCTBYIOIINE M IIAHUPOBATH OyayIie 00pa3oBaTeNbHbIC PE3yIbTAThL;

® WJICHTH(PHUIHUPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEIEIISATH TIIaBHYIO MPOOIIEMY;

® BBIJBUTaTh BEPCUU pEIICHUs NpoOiaeMbl, (OPMYIUPOBaTh TUIOTE3bI, IPEIBOCXHUIIAThH
KOHEUYHBIN pe3yJbTaT;

® CTaBUTh IENIb JESATEIHLHOCTH HAa OCHOBE OIPENENICHHOW MPOOJIEMBbI W CYHIECTBYIOIIHUX
BO3MOXKHOCTEI;

e (QopmynupoBaTh y4yeOHble 3aJaud KakK IIard JOCTMD)KEHUS IIOCTAaBJICHHOM  IeNu
TesITeTbHOCTH;

e 00OCHOBBIBATH IEJIEBBIC OPUEHTHUPHI M MPHOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO MIOCIIEI0BATEIBHOCTD I11aroB.

2. YMeHHE CaMOCTOSTENbHO IUIAHUPOBAaTh IIYTH JIOCTHDKEHHUS IIeJieid, B TOM YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBHIOMpaTh Haubosiee 3(P(eKTUBHbIE CHOCOOBI pElIeHUs YYEOHBIX H
MMO3HABATENbHBIX 3a71a4. OOyJarOIIHIICS CMOXKET:

e OMpeensiaTh HeoOXOAuMble NIeHcTBHE(S) B COOTBETCTBUM C Y4eOHOM M IO3HABaTEIbHOMN
3ajjaueil 1 COCTaBNIATh AITOPUTM UX BBINOJIHEHUS;

e 00OCHOBBIBaTb M OCYILECTBIIATH BbIOOp Hambosiee 3(PPEKTUBHBIX CIIOCOOOB pELICHUS
y4eOHBIX M M03HaBaTEIbHbBIX 33/1ay,

® oOmnpeAeniaTh/HaXOMUTh, B TOM YHCIE W3 TMPEIJIOKECHHBIX BApHAHTOB, YCIOBUS IS
BBITIOJIHEHUS Y4EOHOW U NMO3HABATEIHLHOM 3a/1a4H;

e BBICTpaWBaTh JKW3HEHHBIE IUIAaHBI Ha KpPATKOCpPO4YHOe Oymymiee (3asiBISATH — IEJIEBBIC
OpPHEHTHUPBI, CTaBUTh aJEeKBaTHbIE WM 3aJaud M Mpeularath JeHCTBUA, YKa3biBas M OOOCHOBBIBas
JIOTMYECKYIO MOCJIEA0BATEIBHOCTD IIaroB);

e BBHIOMpATh U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIIHHO MCKAaTh CPEACTBA/PECYpPCHI s
peleH s 3a/1a4n/JOCTIXKEHUS 1IN,

® COCTaBIIAITH IUIAH pelIeHHs NpoOIeMbl (BBITOTHEHUS POEKTa, MPOBECHHUS HCCIICOBAHN);

® OIpeNeNATh MOTEHIMANbHbIE 3aTPYIHEHHs INpU pELIeHHH Y4eOHOM M TO3HaBaTeNbHOU
3aJ]auu ¥ HaXOAHUTh CPEACTBA /ISl UX YCTPAHCHHUS;

® OIMMCHIBATh CBOW OMBIT, OPOPMIISIS €ro IS Mepeadd JPYTUM JIIOISIM B BUJE TEXHOJIOTUU
peIeHHsI MPaKTHYECKUX 33734 OMPEeIeIEHHOTO Kiacca;



® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYAJIHHYIO 00pa30BaTEbHYIO TPACKTOPHUIO.

3. YMeHHe COOTHOCHTb CBOM JEHCTBHSI C IUIAHUPYEMBIMH pe3yJabTaTaMH, OCYLIECTBIAThH
KOHTPOJIb CBOCH JEATEIBHOCTH B IMPOLECCE JOCTHIKEHHS PE3yJbTaTa, ONpEIelsiTh CIIOCOObI NEHCTBHIA B
paMKax IpeIoKEHHBIX YCIOBUM M TpeOOBaHMN, KOPPEKTUPOBAaTh CBOU JAEHUCTBUS B COOTBETCTBHM C
M3MeHsomencs curyanueil. O0yJaronuiicss CMOXKET:

® OIpEesATh COBMECTHO C I1€JarOrOM U CBEPCTHUKAMM KPUTEPHUH IIJIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPHUH OLIEHKH CBOEH yueOHO! AesTeIbHOCTH;

® CHUCTEMaTU3UpOBATh (B TOM YHCJIE BBIOMpPATh MPHOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
pe3yIbTAaTOB U OLIEHKU CBOEH JEATEIIbHOCTH,

e OoTOMpaTb MHCTPYMEHTBHI Ui OIICHMBAaHUS CBOGH  JIEATEIBHOCTH, OCYIIECTBIISTh
CAMOKOHTPOJIb CBOEH JESATEIbHOCTH B PAMKAaX MPEATI0KEHHbBIX YCIOBUN U TpeOOBAHUH;

® OLEHUBATh CBOIO JESTEIbHOCTb, APryMEHTHPYsS NPUYMHBl JOCTHM)KEHUS WIH OTCYTCTBUS
IUIAHUPYEMOT'O PE3yJIbTaTa;

® HAXOJIUTh JOCTATOYHBIC CPEJICTBA JJIS BHIIOJIHEHUS Y4EOHBIX JCHCTBHH B M3MEHSIOLICHCS
CHUTYaIH U/WIY IIPU OTCYTCTBUH [UIAHUPYEMOT'O Pe3yibTaTa;

e paboTas IO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBl B TEKYIIYIO JAESITEIbHOCTb Ha OCHOBE
aHaJiu3a  U3MEHEHUM  CUTyauuud  JUIl  [OJydeHUS  3aIUIaHUPOBAHHBIX  XapaKTEpUCTUK
MPOAYKTa/pe3ylbTaTa;
® YCTaHaBIMBATh CBSA3b MEXIY IOJIYYEHHBIMH  XapaKTEpUCTUKAMU  IMPOAYKTa U
XapaKTepUCTHUKAaMU Ipoliecca eATeIbHOCTU U 110 3aBEPLICHUU JI€ATEIbHOCTH MpeJiaraTb H3MEHEHNE
XapaKTEPUCTHK IpoLecca IS MOJIYYEeHUs YIyULIEHHBIX XapaKTePUCTUK ITPOIYKTa;

® CBEpiATb CBOM JEUCTBHUS C LENbI0 M, IpPU HEOOXOIMMOCTH, HCHPABIATh OLIMOKHU
CaMOCTOSITEIIBHO.

4. YMeHME OLEHUBaTh IMPaBWIbHOCTb BBINOJIHEHUS Yy4eOHOH 3a7aun,COOCTBEHHBIE
BO3MOKHOCTH €€ perieHus. OOyyaromuicss CMOXeT:

® OMNpeesiTh KpUTEPUN IPAaBUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUSI YUeOHOMU 3a/1auH;

® aHAJIM3UpPOBaTb U OOOCHOBHIBaTH IMPUMEHEHHE COOTBETCTBYIOLIETO HWHCTPYMEHTapus AJs
BBINOJIHEHUS YUeOHOM 3a/1auu;

e CBOOOJIHO IOJIb30BaThCs BBHIPAOOTAHHBIMH KPUTEPUSMHU OLICHKM U CaMOOLICHKH, UCXOAS M3
LeJIU ¥ UMEIOUINXCS CPEJICTB, pa3iinyasi pe3ysibTaT U CIocoObl 1eHCTBUH;

e OIICHMBAThb NPOAYKT CBOEH JEATENbHOCTM 1O 33JaHHBIM W/WIM CAMOCTOSTEIBHO
OIIpEAEIIEHHBIM KPUTEPUSIM B COOTBETCTBUH C LIEJIBIO IEATENBHOCTH;

e 00OCHOBBIBaTb JOCTH)KHMOCTH II€JTM BBIOPAHHBIM CHOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATh U aHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENbHbIX PE3YIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJISI, CAMOOILICHKH, IPUHATHUS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOU U mo3HaBaTeIbHON. OOYyJarOIIHIICS CMOXKET:

e HaOJII0JIaTh U AHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO AESTEIBHOCTh U
JeSTeIbHOCTh JPYTUX 00y4aroIuXcsl B POLECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTBH pealbHble U IUIAHUPYEMbIE Pe3yJabTaTbl MHIUBHIYaJIbHOH 00pa3zoBaTeIbHOMN
JESTEIBHOCTH U JIENIaTh BBIBOBI;

® [IPUHMMATH pellleHue B y4eOHOM CUTYyalli U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEIILHO OMpPENEINATh MPHUUMHBI CBOETO ycIlleXa WM Heyclexa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEeYyCIexa;

® DPETPOCIEKTHBHO ONpEIENATh, KaKhe JEHCTBUS MO pElIeHUI0 Y4eOHOW 3aladu WU
napaMeTpsl TUX JEHCTBHUI NMPUBEIH K MOTYYSHUIO UMEIOIIErocs MPOAyKTa yueOHO! JesITeIbHOCTH;

® JIEMOHCTPUPOBAaTh MPHUEMBl  PETYISANUM  TNCUXO(PU3HOIOTUYECKHX/  IMOIMOHAIBHBIX
COCTOSIHMH it AocTkeHHst 3(¢dekra ycrmokoeHus: (yCTpaHEHHS SMOIIMOHATIBHOW HAMPSHKEHHOCTH),
spdexta BoccTaHOBIEHHUS (ocialieHUs TPOsIBIEHUM  yromieHus), 3ddexkra axkTUBU3ALMH
(TOBBILIEHUS ICUXO(PU3HOIOTUIECKON PEaKTUBHOCTH).



ITo3naBaTeabnblie YY /|
1. VYmenue omnpeaenarb TIOHATHS, CO37aBaThb OOOOIIEHUS, YyCTAHABIMBATh AHAJIOTHH,
KIIACCU(UIIUPOBATh, CaAMOCTOSITEILHO  BBIOMpAaTh OCHOBAaHUS W KPUTEPUH IS
KJaccu(puKaluyM, yCTaHABJIMBATh TPUYUHHO-CIICICTBCHHBIC CBSI3M, CTPOHUTH JIOTUYECKOE
paccyKaceHHe, yMO3akKalueHHe (MHIYKTUBHOE, NICAYKTHBHOE, IO aHAJOrMHM) U JejaTh
BBIBOIbI. OO yUaOIIHIICS CMOXKET:
® [OA0OMpPATh CJIOBA, COMOJYMHEHHBIC KIFOYCBOMY CJIOBY, ONPEACISAIONIME €ro NMPU3HAKUA H
CBOMCTBA;
® BBHICTPAaWBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CIIOBA U COMOMYUHEHHBIX
€MY CIIOB;
® BBUICTATH OOIIUI MPU3HAK JIBYX HJIM HECKOJBKUX MPEIMETOB WM SBICHUN U OOBSICHATH HX
CXOJICTBO;
e O00BCIUHATH MPEIMETHI U SBJICHUS B TPYIIBI MO ONPEACIICHHBIM IPU3HAKaM, CPaBHHUBATh,
KJIaCCU(UIIMPOBATH U 0000IaTh (PAKTHI U SBJICHHUS,
® BBIJICIIATH SIBJICHUE U3 OOIIETO psijia IPYruX SIBJICHUM;
® OMpeeNsiATh OOCTOSATENbCTBA, KOTOPHIC MPEANISCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMU, W3 3TUX OOCTOSITEIILCTB BBIICISITH OMPEICIISIONIAE, CIIOCOOHBIC OBITh MPUYMHOW JTaHHOTO
SIBIICHUSI, BBISIBJIATH IPUYUHEI M CJICICTBUS SBJICHUM;
® CTPOUTH PacCyXACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM M OT YaCTHBIX
SIBJIICHUH K OOIITUM 3aKOHOMEPHOCTSIM;
® CTPOUTH PACCYKICHHE Ha OCHOBE CPAaBHEHHUS IPEIMETOB M SIBJICHHA, BBIICISS MPH 3TOM
oOIre MpU3HAKY;
® U3JArarh MOJy4YEHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelllaeMoil 3a/1a4u;

® CaMOCTOSITEJIbHO yKa3blBaThb Ha HMH(pOpPMAIMIO, HYKJAIOIIYIOCS B IPOBEpPKe, Mpeaaaratb u
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MH(POPMAINH;

e BepOanU30BaTh YMOLMOHAIBHOE BIIEYATICHHUE, OKa3aHHOE Ha HEr0 HICTOUHUKOM;

® OOBSICHATH SBJICHHS, TIPOLIECCH, CBA3M M OTHOILICHUS, BBIABISIEMBIE B X0/I€ TO3HABATEIHLHON U
HCCIIEI0BATENIbCKON JIeTEIbHOCTH (IIPUBOIUTH 0ObSICHEHUE C U3MEHEHUEM (OPMBI IIPECTAaBICHMUS;
OOBSICHATS, IeTATU3UPYs UK 0000111as1; 0OBACHATH C 3aJJaHHOM TOUKU 3pEHNUs);

® BBISBJIATH W Ha3blBaTh NPHUYUHBI COOBITHS, SBICHHS, B TOM YHCJIEe BO3MOXHBIC / Hambosee
BEPOSITHBIE TMPHYUHBI, BO3MOXKHBIC TIOCIEACTBHS 33aJaHHON NPHYUHBI, CAMOCTOSITEIHHO OCYIIECTBIISS
MIPUYMHHO-CJICICTBEHHBII aHAIIN3;

e JleNaTh BBIBOJ HAa OCHOBE KPHTHYECKOTO aHAIM3a Pa3HBIX TOUYEK 3PEHUS, MOJTBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIMeN WM CAaMOCTOSITENILHO MOJyYEHHBIMU JaHHBIMU.

2. YMeHue co3liaBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKU U CUMBOJIbBI, MOJICIN U CXEMBI IS
pelieHns yueOHbIX M M03HaBaTeNbHBIX 331a4. OOydaronuics CMOXKeT:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEIMET H/UITH SBJICHHE;

® OIpEJeINATh JOTHUECKUE CBA3U MEXAY MPeIMEeTaMu /WM SBJICHUSAMH, 0003HAYaTh J1aHHbIE
JIOTHYECKHUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIN 00pa3 npeaMeTa U/ UK SBICHUS;

® CTPOUTBH MOJIENIB/CXEMY Ha OCHOBE YCIIOBHIA 3a/1a4i H/WIIK CIIOCO0a ee peLeHHS,;

e co3maBaTh BepOalbHBIC, BEIIECTBEHHBIE U WH(GOPMAIIMOHHBIE MOJEIN C BBIICICHUEM
CYIIECTBEHHBIX XaPAKTEPUCTHK OOBEKTA IJIsl OMpEACTICHUS CIoco0a pemieHHs 3aJadll B COOTBETCTBHH C
CUTYyalueH;

e 1peoOpa3oBbIBATE MOJEIH C IIENBI0 BBISBICHUS OOLIUX 3aKOHOB, ONPENEIISIONINX JTaHHYIO
peIMETHYI0 001acTh,

® [EPEBOJUTH CIOXHYIO MO COCTaBY (MHOTOAcCleKTHYI0) HH(pOopManuio U3 rpahuyeckoro wiu
bopmann3oBaHHOTO (CHMBOJIBHOTO) MPEICTABICHHUS B TSKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, aJTOpUTM JeHCTBHSA, HUCIPABIATh WJIM BOCCTAaHABIMBATh HEU3BECTHBIN
paHee aJrTOPUTM Ha OCHOBE MMEIOMIETOCS 3HAHHS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS aITOPHTM;



® CTPOUTH J0KA3aTEIbCTBO: NMPSMOE, KOCBEHHOE, OT IPOTUBHOTIO;

® aHANM3UPOBATH/peIEKCUPOBATh OMNBIT pa3padOTKM M peaau3alud y4eOHOro IPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMIIMPUYECKOT0) Ha OCHOBE MPEIOKEHHOM MPOOJEMHON CHTYyaluu,
MOCTABJICHHOW EJIN W/WJIH 3aJaHHBIX KPUTEPUEB OLICHKH MIPOAYKTa/pe3yabTara.

3. CwmsbicnoBoe ureHre. OO yJaroIIHICsS CMOXKET:

® HAXOIUTh B TeKcTe Tpedyemylo wHH(OpManuioo (B COOTBETCTBUU C IEISIMH CBOEH
NS TEIBHOCTH);

® OpUEHTUPOBAaTbCA B COACPKAHMM TEKCTA, IOHUMATh LEIOCTHBIN CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTAHABIMBAaTh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITHH, SIBJIEHUH, IPOLIECCOB;

® DPE3IOMUPOBATH IVIABHYIO UJCIO TEKCTA,

e 1peoOpa3oBbIBATH TEKCT, <dI€PEBOJSA» €r0 B IPYTYH0 MOJAIbHOCTh, MHTEPIPETUPOBATH TEKCT
(XymoKeCTBEHHBI W HEXYHOKECTBEHHBIH — y4eOHBIH, HAyYHO-TIOMYJSPHBIA, WHPOPMAIIMOHHBIH,
tekcT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJEpKaHUE U POpMY TEKCTa.

4. @opMHpOBaHHE U pa3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHHME IPUMEHATh €ro B
[I03HABATEIbHON, KOMMYHHKAaTHUBHOM, COLMAJIbHOM TNPAaKTHKE M MNPOPECCHOHAIBHON OpUEHTALUH.
OOyuaromuiicss CMOXeT:

® OINpEACIATh CBOE OTHOLIEHHUE K IIPUPOIHON Cpene;

® AQHAIW3UPOBATh BIMSHHUE DSKOJOTMYECKMX (PAKTOpPOB Ha cpeay OOMTAaHMS KHMBBIX
OpPraHHU3MOB;

® [IPOBOAMTH NPUUHUHHBIN U BEPOITHOCTHBIN aHAJIU3 SKOJIOIMUECKUX CUTYalHii;

® [POTrHO3MPOBATh U3MEHEHUS CUTYAllUH IPH CMEHE JEeWCTBUS OAHOro (akTopa Ha JeicTBue
Ipyroro ¢akropa;

® DPACIPOCTPaHSTh 3KOJOTMYECKUE 3HAHUS U y4aCTBOBATH B NMPAKTUYECKUX JEJIax IO 3allluTe
OKPY’KAIOILIEH CPEJbl; ® BBIPAXKaTh CBOE OTHOILIEHUE K IPUPOJE Yepe3 PUCYHKH, COUYMHEHMS, MOJCIH,
POEKTHBIE pabOTHI.

5. Pa3Butume MOTHMBAlMM K OBJAJEHUIO KYIbTYpOH aKTHBHOI'O MCIIOJIB30BaHMs ClIOBapeil u

JIPYTUX MOUCKOBBIX cucTeM. OOyUaronuiicss CMOXKET:
® ONIpenessATh HEOOXOIUMBIE KITIOUEBbIE ITOUCKOBBIE CJIOBA U 3aMPOCHI;
® OCYIIECTBISATH B3aUMOJIEHCTBHE C AJIEKTPOHHBIMU MMOUCKOBBIMH CUCTEMAaMH, CIIOBAPSIMHU;
e (GopMUPOBATh MHOXKECTBEHHYIO BBIOOPKY U3 TOMCKOBBIX MCTOYHHKOB ISl OOBEKTHUBU3ALNU
pe3yJIbTaTOB MOUCKA;
®COOTHOCHUTH NOJITy4YEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH NESATENbHOCTBIO.

Kommynukatususie YY /]

1. VYmeHue opraHu3oBbIBaTh Y4e€OHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUHTEIEM W CBEpPCTHHKAaMM; paboTaTh WMHIUBUAYalIbHO M B TpYNNeE: HAXOJUTh oOlIee
peleHre 1 pasperiath KOH(MIMKTHI Ha OCHOBE COIVIACOBaHMS MO3MLUN U ydyeTa MHTEpPECOB;
(GbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHUE

OO0yuvaromuiics CMOXKET:

® OMpeessATh BO3MOXKHBIE POJIM B COBMECTHOH J1€ATEIbHOCTH,;

® UrpaTh ONpPEAETICHHYIO POJIb B COBMECTHOM JIeATEIbHOCTH;

® [IPUHUMAThH TO3UIHMIO COOECeIHHMKa, MOHUMAs MO3UIHUI0 JPYroro, pa3iuyarb B €ro peyd. MHEHHE
(TOuKy 3peHus), T0Ka3aTeNbCTBO (apryMEHThI), (PaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;

® OMpeeNsiATh CBOU JACUCTBUSA U JEHUCTBUS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN I MPEMNSTCTBOBAIN
IPOAYKTUBHON KOMMYHUKAIIWH;

® CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B IIpolecce Y4eOHOM U MO3HABATENbHOMN 1eATeIbHOCTH,;

® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOK TOYKY 3PEHUs, B AMCKYCCUU YMETh BBIIBHIaTh
KOHTpapryMeHThI, epedpasupoBaTh CBOIO MBICIH (BIa/leHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCUTBHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM HpPHU3HABATH OIIMOOYHOCTH



CBOEro MHEHHUsI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
e TpeIaraTh ATbTEPHATHBHOE PEIICHUE B KOHPIMKTHON CUTYaIlHH;
® BBIJICIATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUH;
® JIOrOBApUBAThHCS O MpaBUIIAX U BOMPOCax sl OOCYKIEHHUS B COOTBETCTBHH C IOCTABJICHHOH mepen
TPYIIION 3a1a4eil;
® OpPraHHu30BBIBATH y4eOHOE B3aMMOJCICTBHIE B rpymie (onpeAessTh 00IIre e, pacipeaensTh poiy,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);
® yCTpPaHATh B pamKax Janora pa3pbIBbI B KOMMYHHKAIIMH, 00YCIIOBICHHBIE
HEMOHUMaHHEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a1auu, (POPMbI UITU COJEP>KaHUs AUAJIOra.
2. YMeHHE OCO3HAaHHO WCIIONb30BaTh pEYEBHIE CpPEACTBA B COOTBETCTBHM C 3aJaueit
KOMMYHHUKAIlMU JUIsl BBIPQKEHHS CBOMX YYBCTB, MbICIAEH U MOTpeOHOCTEH  Juis
IUIAHUPOBAHUS M PETYJISIUU CBOEH NEATEIbHOCTH; BJa/JIEHUE YCTHOM M IMUCbMEHHON PEYblo,
MOHOJIOTHYECKOW KOHTEKCTHOM peubto. OOyJaronuics CMOXKET:
® OIpeneNsATh 331a4y KOMMYHHKAIIMH U B COOTBETCTBHUHU C HEW OTOMPATh pEUeBbIe CPEACTBA;
e 0oTOMpaTh W HCIONb30BATh PEUEBBIE CPEACTBA B MpPOLECCE KOMMYHHKALUU C JPYTUMU
JIOJBbMU (IMAJIOT B Mape, B Majou Ipymie U T. 11.);

® MpEJACTaBIATh B YCTHOW WJIM TNHChMEHHOH (opMe pa3BepHYTHIH IUIaH COOCTBEHHOMN
JIeATEIbHOCTH,

e coOMr0AaTh HOPMBI MYOTMYHOM peur, periaMeHT B MOHOJIOT€ U TUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOMW 3aJa4yen;

e BbBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKIEHHE) M 3alpaliiBaTh MHEHHE apTHEpa B

paMKax JIHaJIora;

® [PUHUMATH PEIICHUE B XOJ€ JUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® (C03/1aBaTh NMHCHbMEHHBIE JIUIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIOJIb30BAaHUEM

HEOOXOIMMBIX PEUEBBIX CPEICTB;
® KCIOJIB30BaTh BepOalbHBIC CpEACTBA (CPEACTBA JIOTMYECKOW CBS3HM) IS BBIICICHHS
CMBICIIOBBIX OJIOKOB CBOETO BHICTYILIICHUS;
® UCIONb30BaTh  HEBepOalbHBIC cpencTaa W HarJsiAHbIe Marepuaibl,
MIOJITOTOBJICHHBIE/OTOOPAaHHBIE TTO/I PYKOBOJCTBOM YUHUTEIIS;

e JefaTh OLIEHOYHBIN BBIBOJ O JOCTH)KEHHUU LEIM KOMMYHHUKAIIMM HEMOCPEICTBEHHO MOCIe

3aBepUIeHHs] KOMMYHUKAaTHBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. ®opMUpOBaHUE U Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIOJIb30BaHUs MH(POPMAIIMOHHO-

KOMMYHHKAIIMOHHBIX TexHonorui (ganee — UKT). OOydaromuiics cMOKeT:

e [[eJICHAIIPaBJICHHO MCKaTh M MCIIOJIb30BaTh NH(OPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE IS

peleHus yueOHbIX U MPaKTUUECKUX 3aj]au ¢ nomouibio cpeacts UKT;
e BHIOUpATh, CTPOUTH U UCIOJIB30BATH a/ICKBATHYIO HH(POPMAIIMOHHYIO MOJIENb IS IepeIadn
CBOMX MBICIIEIl CpEeACTBAMU E€CTECTBEHHBIX U (OPMAIBHBIX S3BIKOB B COOTBETCTBHM C YCIOBHUSIMH
KOMMYHUKAIUH;

® BBIIEIATH HMHPOPMAILMOHHBIN AacMeKT 3aJayd, ONEepHUpOBaTh JaHHBIMHU, MCIIOJIb30BATh
MOJIEJIb PELICHUS 3a/1a4U;

® HCIOJB30BaTh KOMIBIOTEPHBIE TEXHONOTHH (BKJIIOYAas BBIOOP aJEeKBAaTHBIX —3ajaye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNapaTHBIX CPEJCTB U CEPBUCOB) AJI PELIEHUS MHPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4YeOHBIX 3aJa4, B TOM 4YHCIE: BbIUMCICHHE, HANHCaHHE IHCEM, COYMHEHHH,
JIOKJIaJIOB, pedepaToB, cO3/IaHNE PE3EHTALUN U JIp.;

® JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM 3THUYECKUX U MIPABOBBIX HOPM;

® C03/1aBaTh MH(POPMAIIMOHHBIE PECYPCHI Pa3HOI'O THUIA U AJISl pa3HbIX ayIUTOpUH, COOIIOaTh
MH(OPMAIIMOHHYIO TUTUEHY U TIpaBuia HOPMAIIMOHHON OE30MaCHOCTH.



IlsianupyeMble npeaMeTHbIE Pe3yJIbTaThl H3YyUYEeHHUS NPeaMeTa.

BbINyCKHUK HAYYUTCSH:

*ONKMCHIBATh CBOWMCTBA TBEPIBIX, JKHIKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS WX CYIICCTBEHHBIC
MIPU3HAKY;

* XapaKTEepHU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO W CBOWMCTBAM, YCTaHABIMBATh MNPUUYUHHO-
CJIIEJICTBEHHBIE CBS3U MEKY JAaHHBIMH XapAKTEPUCTHKAMU BEILIECTBA,;

* PaCKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHITUH «aTOM», «MOJICKYJay, «XUMHUYECKUMN AIIEMEHT,
«IIPOCTOE BEWMIECTBOY, «CIOKHOE BEMIECTBOY, «BAJEHTHOCTHY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHHU;

* 1300paXkaTh COCTAB MPOCTEHIIMX BEIIECTB C IIOMOINBID XHUMHYECKUX (OPMYJI U CYIIHOCTh
XAMHUYECKHUX PEaKUUU C MOMOLIBI0 XUMUYECKUX YPABHEHHUI;

* BBIYMCJISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, @ TAKKE MAacCCOBYIO JOJIIO
XAMHYECKOIO 3JIEMEHTA B COCIMHEHUSAX ISl OLIEHKU UX IPAKTHYECKOM 3HAYMMOCTH;

* CpaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* KJIacCU(UIIUPOBATH OKCHIBI U OCHOBAHUS TI0 CBOMCTBAM, KHCIIOTHI M COJIH IO COCTARY;,

* ONUCHIBATh COCTaB, CBOMCTBA M 3HAYCHHE (B MPUPOJAE M TNMPAKTHUCCKOU ACSITCIHPHOCTH YEJIOBEKA)
MPOCTBIX BELIECTB — KUCJIOPOAAa U BOAOPOJA;

* 1aBaTh CPABHUTEIIBHYIO XapaKTEPUCTUKY XHUMHYECKHX DJIEMEHTOB M BAXXHEWUIIMX COCIUHEHUU
€CTECTBEHHBIX CEMEHCTB IIESIOUHBIX METAIIOB U TaJIOT'CHOB;

* [10JI30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM M XUMUYECKOU MOCYI0M;

* MPOBOAUTH HECJIOXKHBIE XUMHYECKUE OIBITHI U HAOIIOJICHUS 3a U3MEHEHUSIMU CBOWCTB BEIIECTB B
mporecce WX IpeBpalleHuil; CoOII0IaTh IpaBuja TEXHHKH OC30MacHOCTH IPU  IPOBEACHHUH
HaOJIIOJICHUI U OIBITOB;

* pa3auyaTh OSKCIHEPUMEHTAIBHO KHCIOTHI M IIEIOYM, MOJIb3YSICh HWHAUKATOPAMH; OCO3HABATh
HEO0OXOUMOCTh COOJIIOJICHUS Mep 0€30IaCHOCTH IMPU OOPAIICHUH C KHCIIOTaMH U IICI0YaMH.
KJIaCCH(PUIIMPOBaTh XUMHUYECKHUE DJJIEMEHTHl Ha METaUIbl, HEMETAJlJIbl, JJICMEHTBI, OKCHJBl H
THJIPOKCHIBI KOTOPBIX aM(OTEpHBI, W WHEPTHBIC JJICMEHTHI (Ta3bl) Ui OCO3HAHHS BAXKHOCTH
YHOOPSAAOYEHHOCTH HAYYHbIX 3HAHUN;

* PacKpbIBaTh CMBICI nepuoandeckoro 3akona /. 1. Meunneneena;

* ONUCHIBATh M XapaKTEepU30BaTh TaOMUYHYI0 (GOpMY TEPUOIUYECKON CHUCTEMBl XUMHUYECKUX
9JIEMEHTOB;

* XapaKTEepU30BaTh COCTaB ATOMHBIX SAEP M PACHPEICICHHUE YHUCIa JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHX AJIEMEHTOB MAJIbIX MEPUOJOB MEPUOJAUUYECKON CUCTEMBI, a TAK)KE Kaaus U
KaJIBIIHS,

pa3nuyaTh BUJIbI XUMUYECKOU CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJIAPHYIO
1 METaJUIMYECKYIO;

* 1300paXkaTh AJIEKTPOHHO-UOHHBIE (OPMYIBI BEHIECTB, OOPa30BAHHBIX XUMHYECKUMHU CBSI3IMU
pa3HOro BUAA;

* BBISIBJIATh 3aBUCUMOCTH CBOWMCTB BEIIECTB OT CTPOEHUS HUX KPUCTALIMYECKUX PEIIETOK. MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUECKUX;

* XapaKTEepHU30BaTh XMMUYECKUE DJIEMEHTHl M WX COCIMHEHWS HAa OCHOBE IMOJIOKEHHUS SJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* OMMMCBHIBATh OCHOBHBIE ATanbl OTKpbITUS J[. . MenaeneeBbIM MEPUOJUYECKOTO 3aKOHA U
MEePUONYECKON CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB, )KU3Hb U MHOTOOOpa3HYI0 HAYUYHYIO JEATEIbHOCTh
Y4€HOT0;

* XapakTepU30BaTb HAy4YHOE U MHPOBO33PEHUECKOE 3HAYCHHE IIEPUOJUYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBbI XUMUYECKUX 351eMeHTOB []. 1. Menneneena;

* OCO3HABaTh HAYYHbIE OTKPBITUS KaK pe3yabTaT IIUTENbHBIX HAOTIOJACHHI, OIMBITOB, HAYYHOU
ITOJIEMHUKH, ITPEOIOJIEHUS TPYAHOCTEN U COMHEHU.

OOBSICHATH CYTh XMMHUYECKUX TMPOIECCOB U MX MPUHIMITUATHLHOE OTINYHE OT (PUBHUECKUX;

* Ha3bIBaTh MIPU3HAKHU M YCIIOBUS MTPOTEKAHUS XUMUIECKUX PEAKIINN;

* YCTAHABIIMBAaTh MPUHAUICKHOCTh XHMHMUYECKOW pEAKIMU K OMNpPENeIEHHOMY THUMY IO OJHOMY W3
KJIacCH(PUKAIMOHHBIX MPU3HAKOB: 1) M0 YKMCIy M COCTaBY MCXOTHBIX BEIISCCTB M MPOAYKTOB PEaKIHH
(peakiy COCAMHEHUS, Pa3JIOKCHHS, 3aMCIICHUS W OOMEHA); 2) MO BBIICICHHIO WA TOTJIOMICHUIO
TEIUTOTHI (PEeaKIUu SK30TEPMUYECKUE W DHIOTEPMUYECKHE); 3) M0 M3MEHEHHIO CTCTIIEHEH OKHCIICHUS
XUMHYECKHX DJIEMEHTOB (PEaKI[Mi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC); 4) IO OOPAaTUMOCTH Tpoliecca



(peakuuu oOpaTuMble U HEOOpaTHUMEIE);

* Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMUYECKUX PEAKIINN;

* Ha3bIBaTh (HaKTOPBI, BIUSIOIINE HA CMEIIEHUE XUMUIECKOTO PAaBHOBECHS,

* COCTaBJSATh YPAaBHEHUS DJIEKTPOJUTUYECKON AUCCOIMALIMM KHUCIOT, IIEJOYEH, COJIeH; MOJIHbIE W
COKpalIéHHbIE HOHHBIC YPaBHEHHs PEaKIii 0OMeHa; YpaBHEHHS OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* POTHO3UPOBATH MPOIYKTHl XUMHUYECKUX peaknuii mo (Gopmynam/Ha3BaHUSIM HCXOJHBIX BEIIECTB;
OTIpeIeIIATh UCXOIHBIE BEIIECTBA 10 GopMyamM/Ha3BaHUSIM MPOAYKTOB PEAKITUH;

* COCTaBJIATh  ypaBHEHHMS  PEaKIHi, COOTBETCTBYIOIIUX  ITOCICAOBATEIBHOCTH  («IICTIOUKEY)
MpEeBpaIICHUI HEOPTraHUYECKUX BEUIECTB PA3IUUYHBIX KJIACCOB;

* BBISIBJIATH B MPOIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUCTEIbCTBYIOIIME O MPOTEKAHUU XUMHYECKOU
peakuuy,

* IPUTOTOBJISITH PACTBOPHI C ONPECTIEHHON MaCCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA;

* ONIPEACNIATh XapaKTep Cpebl BOJIHBIX PACTBOPOB KHUCIOT M IIEIOYEH IO HM3MEHEHUIO OKPACKU
WHJIUKATOPOB;

* MPOBOANTH KAue€CTBEHHBIC PEAKIMH, MOATBEPKIAIONIME HAJIMYME B BOAHBIX pacTBOpax BEIIECTB
OTJEJbHBIX KATHOHOB M aHHOHOB.

OTIPECIATh MPUHAIICIKHOCTh HEOPTaHMYECKHX BEIIECTB K OJHOMY U3 H3YYEHHBIX KIIACCOB/TPYIII:
METaJljIbl 1 HEMETAILIbl, OKCHJIBI, OCHOBAHMS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYITBI BEIICCTB 10 MX HA3BAHHSIM;

* ONPENIETATh BAJIGHTHOCTh M CTEIIEHb OKHUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (DOPMYJIBI HEOPTAaHWYCCKUX COCIUHEHUH [0 BAJICHTHOCTSM U CTEICHSIM OKHUCIICHUS
JJIEMEHTOB, a TaKXe 3apsiiaM MOHOB, yKa3aHHBIM B TaONUIlE pPAaCTBOPUMOCTH KHCIIOT, OCHOBAaHUN U
COJICH;

* O0BSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MYECKUX W XUMHUYCCKHUX CBOMCTB IPOCTHIX BEIIECTB
(MeTa/IOB M HEMETAJUIOB) M MX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MEePUO/JIOB;

* Ha3bIBaTh OONIME XMMHYECKUE CBOWCTBA, XapaKTEPHBIC JJISI TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(}OTEpHBIX;

* Ha3bIBaTh OONIMEC XMMHYECKHE CBOWMCTBA, XapaKTEPHBIC NI KaKIOTO M3 KJIACCOB HEOPTaHWYCCKUX
BCIIIECTB: KUCJIOT, OCHOBAHMH, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIIUM, TOATBEPKIAIOIMINX XUMUYECKUE CBOMCTBA HEOPTraHUYECKUX
BCIIIECTB:OKCHIOB, KMCIIOT, OCHOBAaHHUM M COJICH;



* ONpEAEATh  BELIECTBO-OKUCIMTENb M BELIECTBO-BOCCTAHOBUTENb B OKUCIHUTEIBHO-
BOCCTQHOBUTEJIBHBIX PEaKIUsX;

* COCTaBJIATh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA  OamaHc (Ui HW3YYEHHBIX  peakluid) 1o
IIPEUIOKEHHBIM CXEMaM PEeaKIHii;

* IPOBOJIUTH JITAOOPATOPHBIE OMBITHI, MOJITBEPXKAAIOLINE XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEIIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OIBITHI 10 MMOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB: BOJOPO/A,
KHUCJIOPOAA, YIIIEKUCIIOT0 ra3a, aMMHUaKa; COCTaBISATh YPAaBHEHHsI COOTBETCTBYIOILUX PEAKIU.
BbINyCKHUK NOJIyYHMT BO3MOKHOCTH HAYYHUTHCH:

* OCO3HaBaTh HEOOXOAMMOCTH COOJNIOZCHUS TPABWJI DKOJOTHYECKH O€30MacHOro TIOBEACHUS B
OKpYy>Karollle MPpUPOHON Cpeae;

IpaMOTHO 00OpalaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKHU3HY;

* IOHUMaTh CMBICI U HEOOXOAMMOCTb COOJIIOJICHUS NPEANUCaHUH, IpeylaraéMblX B HHCTPYKLHAX 110
MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.;

* UCIOJIB30BaTh MPUOOPETEHHBIE KIKOYEBbIE KOMIIETEHTHOCTH IPU BBIIOJHEHUU HMCCIEI0BATENbCKUX
MIPOEKTOB 0 N3YYEHHUIO CBOIMCTB, CIIOCOOOB MOTYYSHHS U PACIIO3HABAHUS BEILECTB;

* pa3BUBaTb KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MHCIOJb3Yd CpEJICTBA YCTHOM M IHCHbMEHHOM
KOMMYHHUKAIMU NP paboTe ¢ TEKCTaMU y4yeOHMKA U JONOJHUTEJIBHON JUTEpaTypol, CIIpaBOUYHBIMHU
TabJIUIAMHU, TPOSIBJIAT TOTOBHOCTh K YBAXCHUIO MHOM TOYKM 3pEHHs NPH OOCYKIECHUU PE3YJIbTAaTOB
BBIIIOJIHEHHOW paboThI;

* OOBEKTUBHO OIICHWBAaTh HMH(POPMALMIO O BEIIECTBAX M XMMHUYECKHMX Hpoleccax, KpPUTHYECKU
OTHOCUTBCSI K IICEBJIOHAYYHOM HMHGpOpManuu, HEJOOPOCOBECTHOM pekjiaMe, Kacaroliencs
MCIOJIb30BAHUS PA3IMYHBIX BELIECTB.

OCO3HaBATh 3HAUEHUE TEOPETUUYECKUX 3HAHUM JUIsl TPAKTUYECKOM IeATEIbHOCTH YEI0BEKa,

* ONMCHIBATh U3YYCHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOI'0 aHAJIN3a;

* IPUMEHATh 3HAHHUA O 3aKOHOMEPHOCTAX IEPUOAUYECKONW CHCTEMbl XMMHYECKUX 3JIEMEHTOB IUIf
OOBSICHEHUS U IPEJBUICHUS CBONCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh HMH()OPMAIIMOHHYIO KOMIETEHTHOCTh IIOCPEJCTBOM YIIyOJEeHUs 3HAHUH 00 HCTOpHH
CTaHOBJICHUS] XMMHUYECKON HayK, €€ OCHOBHBIX MOHSATHH, NEPUOJUYECKOr0 3aKOHA KAaK OJHOI0 M3
BaKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JIOCTHKEHUSAX HAYKH U TEXHUKU.

COCTABJISATh MOJIEKYJISIPHBIE U T1OJIHbIE HOHHBIE YPAaBHEHHUS 110 COKPAILEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH NIPUMEPHI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3U MEX1y OCHOBHBIMU
KJIaCCaMM HEOPTraHNYECKHUX BEIIECTB;

* OPraHU30BbIBaTh, IPOBOJUTH YIEHUUECKHE IPOEKTHI 10 UCCIIEI0OBAaHUIO CBOICTB BEIIECTB, UMEIOLIUX
BAKHOE MIPAKTUYECKOE 3HAYCHHUE.

N3ydyeHne XuMUM B OCHOBHOM IIKOJIE HAPaBJIEHO Ha JOCTHKEHHE CIIEIYIOIIMX Lesel U 3a1a4:
OCBOEHMe BaKHeH KX 3HAHMI 00 OCHOBHBIX MOHATHSX M 3aKOHAX XMMUHU, XUMUUYECKONH CUMBOJIMKE;
OBJIa/IeHHe YMEHHMSAMHU HaOJI01aTh XUMUYECKUE SIBIEHUS, TIPOBOIUTh XUMHUECKUI SKCIIEPUMEHT,

MIPOU3BOJIUTH PACYEThl HA OCHOBE XUMHUYECKUX (POPMYJI BEILIECTB M YPABHEHUI XUMUYECKUX PEAKIHI;
pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIIEKTYAIbHBIX CITOCOOHOCTEHN B IIPOIIeCcCe MPOBEACHUS
XUMHYCCKOI'0 OKCIICPUMEHTA, CAMOCTOATCIIBHOT'O HpI/IO6p€T€HI/I$I 3HAaHUH B COOTBETCTBHH C
BO3HUKAKIINMH KU3HCHHBIMU HOTpe6HOCT$IMI/I;

BOCIIUTAHUE OTHOIICHUS K XUMHUH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
U DJIEMEHTY OOLIeUEeI0BEUECKON KYJIbTYphI;

NpuMeHeHHe MOJTy4YeHHbIX 3HAHUI ¥ YMeHUii 1711 6e30MMacHOT0 UCTIOIb30BaHMS BEIIECTB U
MaT€puajioB B 6I)ITy, CEIBCKOM XO3SHMCTBE U Ha IIPOU3BOJACTBEC, PCIICHHUA MPAKTUYCCKUX 3a1a4 B
MMOBCEHEBHOM JKU3HH, MPEYNPEKACHUS SIBICHUM, HAHOCAIIUX BpPE/l 3I0POBbIO YEJIOBEKA U
OKpYy>Karolleu cpene



Conep:xanue nporpaMmmal

HepBOHa‘laﬂbele XUMHNYECCKHUE ITOHATHUHA

XuUMHsT — HayKa O BEIIEeCTBaX, UX CBOMCTBAX M MpeBpameHusax. [[oHATHE 0 XUMUIECKOM 3JIEMEHTE.
Kparkue cBenenus U3 KICTOPUU BOZHUKHOBEHUS U Pa3BUTHS XUMUHU.

XuMHYecKass CHMBOJIMKA. 3HAaKHM XHMHYECKHUX D3JIEMEHTOB M IPOMCXOXKIACHHUE HX HA3BAHHM.
Xumunueckue popmynsl. MHIEKeH U K03 duimenTsl. OTHOCUTENBHBIE aTOMHAsI U MOJICKYJISPHAs MAaCCHI.
Pacuer MaccoBoii 0 XMMHUYECKOTO 3JieMeHTa 1mo Qopmyne BemectBa.  I[lepumoamueckas cucrema
XUMHUUYecKux asiemeHToB J1. . Menenees .

ATOMBI XUMHY€ECKHX 3JIEMEHTOB

AToMmBbI Kak (popma CyIIeCTBOBAaHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH
atomoB. OTHOCHUTENIbHAS aTOMHAsE ¥ MOJIEKYJIsipHas Macca. M3oTonsl. DnekTpoHbl. CTpoeHUE IIEKTPOHHBIX
00o0sioueK aroMoB xuMHYeckux d3jemMeHToB Nel-20 nepuoaunueckoit cucremsl JI. W. Menneneesa.
[Tepuoanueckas cucrema xumMmuueckux sineMenToB . 1. Menzaeneesa.

Oo6pazoBanue noHos. ObpazoBanue OMHAPHBIX coenuHeHUH. [ToHsATHE 00 MOHHOMW, KOBAJICHTHOU
MOJISIPHOM U HEMOJISIPHOM, METAJITMYECKON XUMHUUYECKOUN CBSA3U. DJIEKTPOOTPUIIATEILHOCTb. DJIEKTPOHHBIE U

CTPYKTYpPHBIE (HOPMYIIBL.

IIpocThie BemecTBa

[lonoxeHne MeTalIoB U HEMETAIOB B MEPUOJUYECKON cHUCTeMe XUMUYECKUX 3ieMeHToB /I, U.
MenaeneeBa. Baxxneilmue mpocTeie BEUIECTBA - METAILIBL: JKEJIE€30, AIFOMUHUMN, KAJIBLIUNA, MarHUi, HaTPUH,
kanuii. O0mue pusnyeckue CBOCTBa METaIOB.

Baxwneiimme mpocTbie BEIIeCTBAa - HEMETaUIbl, 00pa30BaHHBIE aTOMaMU KHUCIOpOia, BOJIOPOAA,
azoTa, cepel, ¢ochopa, yriepoga. CrnocoOHOCTH aTOMOB XHUMHYECKHX JJEMEHTOB K 00pa3oBaHUIO
HECKOJIBKMX MPOCTHIX BEUIECTB - AJTIOTPOIIHS.

[TocTostnnass ABoraapo. KommuectBo BemiectBa. Moisb. MossipHas macca. MosIpHBIH 00beM
ra3000pa3HBIX BEIIECTB.

COCI{I/IHeHI/Iﬂ XUMHNYECKHUX IJIECMCHTOB

Crenenp okucneHus. OnpeneneHue CTENEHW OKHUCIeHUs. buHapHble COEOUHEHMS: OKCUbI,
xyiopuabl, cynbhuas U ap. CocraBnenue ux ¢opmyn. IlpeacraButenu oKCHIOB: BOJa, YIIEKUCIBINA ra3 u
HerauleHas u3Bectb. [IpeacraBureny eTyqux BOJOPOIHBIX COEMHEHMI: XJIOPOBOAOPO] U AaMMHAK.

OcHoOBaHMs, UX COCTaB U Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Boje. Tabiauia pacTBOPUMOCTH

TUAPOKCUIOB U cosied B Boje. IloHsATHE O KayecTBEHHBIX peakuusax. MHamkartopel. MI3MeHeHne okpacku
UH/IMKAaTOpPOB B MIeTO4YHOM cpene. KucnoTsl, ux cocraB u Ha3BaHus. Knaccuduxamus xucinor. Conu Kak
IIPOU3BOJHBIE KUCIOT U OCHOBaHUU. IX cocTaB u HazBaHus. PacTBopuMocTh coieil B Bojge. AMopdHbIE U
KPUCTAJUIMYECKUE BELIECTBA.
Tumel KpHUCTAJUIMYECKUX PEIIETOK: WOHHAs, aTOMHas, MOJIEKYJIsIpHas M MeTrauMueckas. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISIPHOTO
cTpoeHus. Yuctele BeniecTBa U cMecH. [Ipumepsl KUIKUX, TBEPAbIX U ra3000pa3HbIX cMmeceil. CBolicTBa
YHUCTBIX BellecTB W cMmeceid. Mx coctaB. MaccoBas M oObeMHasl J0JIM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C HCIIOJIb30BAHUEM TIOHATHS JOJIS.

HN3menenust MPOUCXOIAIIHUE C BEINECTBAMMU.

[TonsiTve sBIEHMH Kak HM3MEHEHHMH, NMPOMCXOAALIMX C BEIIECTBaMHU. SIBIEHMS, CBSI3aHHBIE C
M3MEHEHHEM KPHCTaJUIMYECKOTO CTPOEHUs BEIIECTBA MPH MOCTOSHHOM €r0 COCTaBe, PU3NYECKUE SIBICHUS.
@u3nyecKkue SBICHUS B XUMHUHU: JUCTWLIALMS, KPUCTAJNIM3allUs, BBIIAPUBAHME U BO3TOHKA BEILECTB,
HeHTpudyrupoBaHue.



SIBneHus1, CBsA3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XUMUYECKHME peakuuu. IIpusHaku u
YCIIOBUSI MPOTEKAHUS XUMHUECKUX peakuuid. [ToHsATHE 00 3K30- M DHIOTEPMHUYECKHX peakuusx. Peakmmm
TOpPEHUsI KaK YaCTHBIA CIydall 3K30TEPMHUYECKHX PEaKIUi, MPOTEKAIOUINX C BBIJCICHHEM CBETAa. 3aKOH
COXpPAaHEHHMSI MAacChl BEHIECTB. XHUMHUYECKHUE YpaBHEHHS. 3HAUYCHHWE WHACKCOB U  KOI(PPUIIMCHTOB.
CocraBieHue ypaBHEHU XUMHYECKUX PEAKIIUH.

Pacuersl no xumuueckum ypaBHeHUsM. Peakuuu paznoxxkenus. [IoHsITHE O CKOPOCTH XUMUUYECKHUX
peakumii. Katanmmuszatopel. @epmentsl.  Peakuum coenunenus. Karamuthueckne W HEKaTAIUTUYECKHE
peakuuu. OOpaTuMble W HEOOpaTUMBIC peEakiuu. Peaknuu 3aMemeHus. DJICKTPOXHUMHUYSCKUU Psif
HaIPSOKEHUH METAJJIOB, €r0 MCHOJb30BaHUE I IPOTHO3UPOBAHUS BO3MOKHOCTU MPOTEKAHMS PEAKLUN
MEXIy METajulaMH M pacTBOpaMu KUCIOT. Peakiuu BHITECHEHUs OJHMX METAUIOB M3 PACTBOPOB MX COJIEH
JpPYTrUMU METaJUIaMH.

Peakmin oOmeHna. Peakiy HeliTpanu3aiuu. Y clI0BUS TPOTEKAaHUs peakinii oOMeHa B pacTBOpax JI0
KOHI[A. THIbl XUMUYECKUX PEAKIIUH .

PacrBopenue. PactBopnbl. CBoiicTBa pACTBOPOB 3JIEKTPOJINTOB

[Tonatue 00 >IEKTPONUTHYECKON IUCCOIUAIMU. DJIEKTPOJIUTHI M HEINEKTPOIUTHL. MexaHuszm
JUCCOLMALMU D3JIEKTPOJIIUTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOM CBs3U. CTEneHb 3JIEKTPOJIUTUYECKOU
nuccouuanuu. CunbHble M ciadble 3JIeKTpoJuThl.  OCHOBHBIE MOJIOXKEHUS TEOPUM 3JIEKTPOIUTUYECKOU
nuccouuanuu. Kucnorsl, ux kinaccugukanus.

Huccoumanuss KUCIOT M MX CBOWCTBA B CBETE€ TEOPUU DIEKTPOJUTHUYECKOM JTUCCOLHAIUU.
MonekynspHble W HWOHHBIE YpPaBHEHMsI peaKUud KHUCIOT. B3aumopaeicTBue KHCIOT C MeTaljlaMHu.
DNEKTPOXUMUYECKUN Psii HAINpPsDKEHUW MeETauioB. B3amMoneicTBHE KHUCIOT C OKCHUIAMU METaJUIOB.
B3anmopeiicTBre KUCIOT ¢ OCHOBAaHUSAMM - peakUus HelTpanu3auuu. B3anmonencTBre KUCIOT C COJSIMH.
OcHoBanmsi, ux kiaccupukamus. Jlucconmamusi OCHOBAaHMM W HMX CBOMCTBA B CBETE TEOPHH
3JIEKTPOJINTUYECKON Jucconmanuu. BzanMoaeiicTBue OCHOBaHUN C KUCIOTAMM, KUCIOTHBIMH OKCUAAMH U
COJISIMM. Pa3znoxenune HEPacCTBOPUMBIX OCHOBAaHMI pu HarpeBaHuH.
Comu, ux kmaccuukanus ¥ JUCCOLMAIUS Pa3IMYHBIX TUIOB coseil. CBoiicTBa cojieil B CBETe TEOpUU
IEKTPOJIUTUYECKON AUCCOLUALINH.

O06o0061eHue cBefeHuit 06 okcuaax, X KiaccupuKaluu 1 XUMUYECKIX CBOIMCTBAX.

['eHeTnyeckue psapl METAILIIOB U HeMeTaJI0B. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINU.

Peakuuu woHHOrO oOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocraBieHue
YpaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOAOM JIEKTPOHHOIO OajlaHca.

CBoiicTBa MPOCTHIX BELIECTB - METAJUIOB M HEMETAUIOB, KHUCJIOT U COJleld B CBETE MpeJCTaBICHUH 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIIECCaX.

IIpakTuyeckass padora Ne 4. CBoiicTBa KMCIIOT, OCHOBAHH, OKCHIOB U COJICH .

IIpakTuyeckas padora NeS. ['eHeTrueckas CBA3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COECTMHEHUH.

IMoBTOpPEeHUE 0CHOB Kypca 3a 8 Kiiacc.

XapakTepruCTHKA AJIEMEHTA MO0 €ro MOJI0KEeHUI0 B llepuoanyeckon cucteMe XuMHIeCKux 3i1eMeHToB Jl. U.
MenpeneeBa. CBoiiCTBa OKCHJIOB, KUCJIOT, OCHOBAHUM U COJIEN B CBETE TEOPUU DIIEKTPOIUTHUECKON
JUCCOLUALMU U OKUCIIEHHUSI-BOCCTAHOBIICHUS.

[TonsTHE O MEpexoHBIX d7eMeHTax. AMPOTEPHOCTh. [ eHeTHUeCKUi psiji IEPEXOIHOTO dIIEMEHTA.
[Tepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 3yeMeHToB 1. M. Menneneesa.

MeTa/jibl M MX COeIMHEHHUS
[TonoxxeHne MeTaioB B MEPHOIUYECKON cucTeMe Xumudeckux siemeHToB .M. MenneneeBa. Meraiibl
B IpHpoje U ob0mue cnocoObl uX mnomydeHus. OOmue ¢usznyeckre cBoicTBa MeramuioB. OOmme
XMMHYECKHE CBOMCTBA METAJUIOB: pEaKlMM € HEMETaJUIaMH, KHCJIOTAMH,  COJISIMH.
ONEeKTPOXUMHUECKUI  psii  HampsbkeHW  metamioB. Illenounele MeTamasl M UX  COEAMHEHHS.
[lemouHo3eMenbHBIE METAJUTBI M UX COCNWHEHHs. AJTIOMHHHNA. AMQPOTEPHOCTh OKCHIA W THIPOKCHIA
amomuaus. JKenezo. CoeTMHEHUS Kelle3a U UX CBOMCTBA: OKCUABI, THApoKcu bl 1 comu xenesa (11 u I11).



CropocTh XMMHYECKHX peaKkiuii

O06o0011eHNne CBeIeHNH 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMHUECKUX Peaklnii o pa3IMyHbIM
IPU3HAKAM: «UHCIIO U COCTAB PEArUPYIOIUX U 00pa3yIOIINXCsl BEUIECTBY, «TEIIOBON A HEKTY,
«HAIpPaBICHUE», «M3MEHEHUE CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOLINX Pearupyrole BEIlecTBay,
«(hazay, «HMCIONIb30BaHUE KaTAIN3aTOPay.

[TonsaTHE O CKOPOCTH XUMUYECKOHN peakuuu. PaKkTopsl, BIUAIOIIKNE HA CKOPOCTh XUMUUECKUX PEaKIIUi.
Karanuzarops! u katanu3. UHruOUTOpbl. AHTHOKCUAAHTHI.

Hemetanasl 1V — VII rpynn u ux coeguHeHnust

IlonoxxeHne HeMETAIIOB B IEPUOAMYECKOM CHCTeMe XMMHUYecKux siaemeHToB [[.M. Menneneesa.
OOmme cBoiicTBa HeMeTauioB. [amoreHsl: (QuU3HYECKHEe © XHUMHUYECKHe cBoiicTBa. CoenuHeHus
TaJIOTEHOB: XJOPOBOJOPOJ, XJIOPOBOAOPOAHAs Kuciota U ee comu. Cepa: (QU3MYECKUE U XUMHUYECKUE
cBoiictBa. CoenMHEHHUs Cephl: CEPOBOAOPOJ, Cynbhuasl, OKcuiabl cepbl. CepHasi, cepHUCTas U
CEpPOBOJIOPOJHAST KHUCIOTHI M HMX COJHM. A30T: (pu3nueckue M XuUMUUYeckue cBoiictBa. Ammuak. Conu
ammonus. Okcuapl a3oTa. A30THas Kuciota u ee coiu. Pocdop: Puznyeckne U XMMHUYECKHUE CBOMCTBA.
Coenunenust ¢ocopa: okcung ¢ochopa (V), oprodochopHas KucioTa U €€ COMH. YTICPOI:
dbusznueckue W XUMHUYECKHE CBOICTBa. AJIOTpomusi yriepoia: anMmas, rpadur, KapOuH, (QysuiepeHbl.
Coenunenust yriepona: okcuasl yriepoaa (1) u (IV), yronapHas kucinora u ee comu. KpemHuit u ero
COETUHEHUSI.

IlepBonayajibHbIE cBe/leHUs] 00 OPraHNYeCKNX BelecTBax
[lepBoHayayIbHBIE CBENECHUS O CTPOCHMM OPraHUYECKUX BEIIECTB. YTIJIEBOJOPOJbI: METaH, JTaH,
THieH. VICTOYHMKM  YIJIeBOIOpPOJIOB: HpPUPOJHBIM ra3, HepTh, yroiab. Kucinopoaconepxaiiue
COCIMHCHUS: CHOUPTHl (METAaHOJ, JTaHOJ, TJIMIEPUH), KApOOHOBBIC KHCIOTHI (YKCYCHas KHCIIOTA,
aMMHOYKCYCHasl KHCJIOTa, CTE€AapUHOBas M OJIEMHOBAs KHCIOThI). bHoOJOrMuyeckud BakHblE BelIECTBa:
KHPBI, TIIOK03a, OeNIKH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl M €T0 MOCIEICTBHSL.

Tunsl pacyeTHbIX 32124

1.Brruncnenrie MaccoBOM JOJIM XUMHUECKOTO 3JIeMEeHTa 0 (opMysie COeTUHEHUs. Y CTAaHOBJICHHE

npocTennel (GopMyJIbl BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHYECKUX JIEMEHTOB. 2. BerarcieHust mo

XMMHUYECKHM YpaBHEHMSM KOJIMYECTBA, 0ObeMa, Macchl BEIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WIH MTPOYKTOB PEAKIUH.

3.Beruncnenne no XMMMYECKUM ypaBHEHUSM MacChl WM KOJIMYECTBA BEIIECTBA IO U3BECTHON Macce
WJIM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYNAKOLIMX B PEAKIUIO BEIIECTB WM ITPOLYKTOB PEAKLIUH.

4. Beruucnenue Macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PeakIMy, €ClIM U3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEACICHHYIO JOII0 TpUMecen

5.PacueTr MaccoBoii 10J1M paCTBOPEHHOT'O BEIIECTBA B paCTBOPE.

6. Pemenne 3a7ay Ha MPaKTUYECKHUIA BBIXOJT BEIIECTBA.

7. Pemenue 3a1a4 Ha U30BITOK U HEOCTATOK.

IIpumepHBbIe TEMBI JIA00PATOPHBIX PadoT:

1.JJaboparopHoe o6opymoBaHHEe M TIpueMbl oOpamieHuss ¢ HuM. [IpaBuna OGe3omacHoil paboTHI B
XUMHUYECKOH 1abopaTopuu.

2.04ncTKa 3arpsA3HEHHON TOBApEHHON COJH.

3. IlpuroroBieHue pacTBopa ¢ ONPEAEIEHHON MacCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBAY.

4.CBOMCTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB U COJICH
5. 'enerndeckas cBsI3b MEXKIY KlaccaMu



HEOPTaHUYCCKUX COG,Z[HHCHHI;'I.

6.[Tomydaenne am(poTepHOTr0 THAPOKCHUIA U U3YUYCHUE €TO CBOHCTBY.
7. OcymiecTBICHUE IIETMOYKH XUMHYECKUX MTPEBPaIICHUI
METaJIOB.

8. Pemenue OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME «MeTamibl 1 uX COCOAUHCHU).

9.Pemienue sKkcriepuMEHTAIBHBIX 33124 IO TEME

«[Toarpyrmrma Kkucaopoa».

10. «PemieHue sKcriepuMeHTaIBHBIX 3a1a4 110 TeMe «[loarpymnma a3ora u yriiepoaa.

11. «[Tonyuenue, cobupanue U pacrio3HaBaHHUE Ta30B».

Temarnueckuii miian
8 KJiacce

Ne Tema KoanuecTBo
4acoB
1. [TepBOoHaYaIbHBIC XUMUYECKHE ITOHSATHS. 8
2. ATOMBI XUMHAYECKHAX DIIEMEHTOB. 9
3. [IpocTrie BemecTBa. 7
4, CoequHeHUsI XUMHYECKUX DJIEMEHTOB. 14
5. N3MeHeHus1, MpoucxXoAsaiiue ¢ BeIeCTBAMU. 11
6. PactBopenue. PactBopsl. CBOICTBA PACTBOPOB AJICKTPOIHUTOB. 19
Hroro: 68 yacoB
TemaTHueckuii njiaH
9 kaace
Ne Tema KoaunuecTBo
4acoB
1. [ToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca M BBEJCHHE B Kypc 9 Kiacca. 7
2. Mertauisl 17
3. CKOpOCTbh XMMUYECKHUX PEAKIIMM 3
4, Hemeraiuisl 26
5. OpraHnnyecKkue COeIMHECHUS 10
6. O06001eHre 3HaHUH TI0 XUMHUH 32 KypC OCHOBHOMW IITKOJIBI 5

Hroro:

68 uacos










