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Ilnanupyemble pe3yabTaThl 00yUYeHUs
JINYHOCTHBIMM  pe3yJbTaTaMU H3y4YCHHUs] TpeaMeTa «XHUMHUS» SBISAIOTCA  CIEAYIOLINE

YMEHUS:

1. OCO3HABaTh €JUHCTBO M LEJIOCTHOCTb OKPYXKAIOIIETO MHUPA, BO3MOKHOCTH €r0 I0O3HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JOCTIKEHHI HAYKH,

2. IIOCTEIIEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHHUE: OCO3HABATH IOTPEOHOCTH
U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE U B paMKax CaMOCTOSITEIbHON AEATEIbHOCTU BHE
LIKOJIBI,

3. OLICHUBATh JKU3HEHHBIE CHUTYallUU C TOYKHU 3pEHUs 0e30macHoro obpasza KU3HU U COXPaHEHHS
310pOBbBS;

4. OLICHUBATH JKOJOTMYECKUM PUCK B3aMMOOTHOIICHHUH 4EJIOBEKA U IIPUPOJIBI.

S. (GopMHpOBAaTH  HKOJOTMYECKOE MBIIUICHHE: YMEHHE OLIEHMBAaTh CBOK JESATEIbHOCTh U

MOCTYIKU JAPYIUX JIIOJIEH C TOUKH 3pPEHHUs COXPAHEHUsSI OKPYKAIOMIEH Cpenbl - rapaHTa >XU3HU U
OJ1aromoJydus Jitoiek Ha 3emIie.
MeranpeamerHble pe3yJibTaThl.

MCTaHpCZIMeTHI)IG PE3YIbTAaThl, BKIOYAOT OCBOCHHLIC O6y‘-IaIOHII/IMI/IC$[ MCKIIPCAMCETHBIC TMOHATHUA U
YHUBCPCAJIbHBIC y‘le6HHe ﬂeﬁCTBHH (peFYJ'IHTI/IBHBIe, ITI03HAaBAaTCJIBHBIC, KOMMYHI/IKaTI/IBHbIe).

PerynasTususie YY ]

1. VYMeHue caMOCTOSITETIBHO OIpENeNATh el OOy4eHHUs, CTaBUTh M (OpPMyIHpOBATH HOBBIC
3aJjaud B ydebe U II03HABAaTEJbHOM JESATEIbHOCTH, pa3BUBATh MOTHBBI M HHTEpECHl CBOEHl
MMO3HABATEIBHOM JeATeTbHOCTH. OOYJarOIINIC CMOXKET:

® aHAJIM3UPOBATh CYLIECTBYIOIIME U IUIAHUPOBaTh Oyayiiue oOpa3oBaTelIbHbIE PE3YJbTAThl;

® WJIEHTU(PULIHUPOBATH COOCTBEHHBIE TPOOJIEMBI U OIIPEEIATh [NIaBHYIO IPO0IIeMYy;

® BbBUIBUIaTh BEPCUU pEIICHUS MpoOJeMbl, (OPMYIUPOBATh TUIOTE3bl, IPEABOCXUIIATH
KOHEUYHBIN pe3yJbTaT;

® CTaBUTh LiE€Nb JEATEIbHOCTH HA OCHOBE OIpEAENEHHOM MpoOJeMbl U CYLIECTBYIOIIUX
BO3MOKHOCTEH;

e (QopmynupoBaTh y4yeOHble 3aJaud KaK IIard JOCTMD)KEHUS TIIOCTAaBJICHHOM  IeNu
JESTENIbHOCTH;

e 00OCHOBBIBaTh II€JIEBBIE OPUEHTHPHI U MPHOPUTETHl CCHUIKAMM HA LIEHHOCTH, YyKa3blBas M
00O0CHOBBIBAs JIOTHYECKYIO MIOCIIEI0BATEIBHOCTD I11aroOB.

2. YMeHHE CaMOCTOSTENbHO IUIAHUPOBAaTh IIYTH JIOCTHDKEHHUS IIeJieid, B TOM YHCIe
albTepHaTHBHbIE, OCO3HAHHO BHIOMpaTh Haubosee 3PQPEeKTUBHbIE CHOCOOBI pEIIEHUS Y4YeOHBIX U
MO3HaBaTeNbHbIX 337a4. O0yJatoUniics CMOXKET:

e OMNpeensiTh HEeoOXOAUMbIE JEHCTBUE(S)) B COOTBETCTBUM C Y4eOHOW U I03HaBaTEIbHOU
3aJjaueil 1 COCTaBNIATh AITOPUTM UX BBINOJIHEHUS;

e 00OCHOBBIBATH W OCYHIECTBIATH BbIOOp Hambosnee 3(P(PEKTUBHBIX CIOCOOOB pelICHHS
yueOHBIX U MIO3HABATEIbHBIX 33/1a4;

e OnpeneNnATh/HAXOAUTh, B TOM YHUCIE U3 TPEIAIOKEHHBIX BapUaHTOB, YCIOBUS  JUIS
BBITIOJTHEHUS y4eOHOM U MM03HaBaTeIbLHON 3a/1a4H;

e BbHICTpaMBaTh JKM3HEHHbIE TIUIaHBI Ha KpaTKOCpOuHoe Oyaymiee (3asBISATh  LIEJEBbIE
OPUEHTHUPHI, CTaBUTh aJeKBAaTHblEe WM 3aJaud M TMpeajaratb AeMCTBUs, yKa3blBasi U OOOCHOBBIBas
JIOTMYECKYIO MOCIIE0BATEIBHOCTD 1IaroB);

e BpIOMpaTh U3 MPEAJIOKEHHBIX BAPUAHTOB M CAMOCTOSATENBHO MCKAaTh CPEACTBA/pECcypChbl IS
pelIeHus 3a/1a4k/I0CTHKEHNS e,

® COCTaBJIATH IUIAH pelieHus NpoOseMbl (BBITOIHEHHS MPOCKTA, MPOBEICHUS HCCIICIOBAHMS);

® OIpeNeNATh MOTEHIMANbHbIE 3aTPYIHEHHs INpU pELIeHUH Y4eOHOM M TMO3HaBaTeNbHOU
3aJjauu ¥ HaXOAMUThb CPEACTBA TSl UX YCTPAHEHHUS;

® OIMCHIBaTh CBOW OMBIT, OPOPMIISIS €ro JUisl Mepejadyd APYruM JIIOASM B BUJIE TEXHOJIOTUH
pelIeHns IPaKTUYECKUX 3aa4 OIPEEICHHOI0 Kiacca;



® IUIAHUPOBATHh U KOPPEKTUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTeIbHYIO TPASKTOPHIO.

3. VYMeHHe COOTHOCHUTH CBOM JICUCTBUSA C IUIAHHUPYEMBIMH peE3yabTaTaMH, OCYIIECTBIATh
KOHTPOJIb CBOEH NIEATENBHOCTH B IPOLIECCe TOCTHXKEHUSI pe3ysbTara, ONpelessiTh CIOcoObl ASHCTBUI B
paMKax MpeIOKeHHBIX YCIOBHH M TpeOOBaHMH, KOPPEKTUPOBATH CBOU JCHUCTBHUS B COOTBETCTBHH C
M3MEHSIONIEHCs cuTyaren. O0yJaroImmicss CMOXKET:

® OMpeensiaTh COBMECTHO C MEAAroroM M CBEPCTHUKAMH KPUTEPHUH IUIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPUHU OIICHKU CBOEH y4eOHOM eI TeNbHOCTH;

® CHCTEeMAaTU3MpOBaTh (B TOM UHCJIE BbIOMpPATh TNPUOPUTETHBIC) KPUTEPUU IIAHUPYEMBIX
pE3yJIbTAaTOB U OLIEHKU CBOEH JIEATEIBHOCTH,

e oTOMpaTh MHCTPYMEHTHI Ui OIICHMBAaHUS CBOGH JIEATEIBHOCTH, OCYILIECTBIISATh
CaMOKOHTPOJIb CBOEH AESITENLHOCTH B PaMKaX MPEAI0KEHHBIX YCIOBHM U TpeOOBaHUI;

® OIICHMBATh CBOIO JIEATEIBHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHXKEHUS WIH OTCYTCTBHS
IUIAHUPYEMOT'O PE3yJIbTaTa;

® HaXOJUThb JOCTATOYHBbIE CPEACTBA Ul BBIIOJHEHUS Y4EOHBIX JAEUCTBUH B U3MEHSIOILEHCS
CHUTYAIMH U/WIU [TPU OTCYTCTBUH [UIAHUPYEMOT'O Pe3yibTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIIYIO ACSITEIHHOCTh Ha OCHOBE
aHalM3a  W3MEHEHUH  CUTyalud  JJIs  TOJNy4YeHUs  3aIUIaHMPOBAHHBIX  XapaKTEPUCTHUK
MIPOJYKTa/pe3ynbTara;

e yCTaHaBJIMBATb CBSI3b MEXY MI0JIy4E€HHBIMU XapaKTePUCTUKAMU MPOJIYKTa u
XapaKTepUCTHUKAaMHU Ipoliecca JEATEIbHOCTH U MO 3aBEPIICHUU JEATENbHOCTH MpeasiaraTb U3MEHEHUe
XapaKTEpUCTHK IpoLecca IS MOJIY4YEHHUs YIyULIEHHBIX XapaKTePUCTUK MTPOIYKTa;

® CBepiATh CBOM JEHCTBUS C 1LENbl0 U, NpU HEOOXOIUMOCTH, UCHPABIATH OIIMOKU
CaMOCTOSITENIbHO.

4. YMeHHME OLEHUBaTh MPABWIBHOCTh BBIMOJTHEHHUS y4eOHOM 3a]1a41,COO0CTBEHHBIE
BO3MOKHOCTH €€ pernieHus. O0yJaromuicss CMOXKeT:

® OMNpeensiTh KpUTEPUN NPaBUIBHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUSI yUeOHOMU 3a/1auH;

® aHAIW3UPOBaTh U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOILIETO MHCTPYMEHTApHs s
BBITIOJIHEHUS y4EOHOM 3a1a4u;

e CcBOOOJHO MOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH M CAMOOLIEHKH, UCXOMS U3 IeNn
1 UMEIOIINXCS CPEJICTB, pa3ianydas pe3yabTaT U criocoObl JeHCTBU;

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

e 00OCHOBBIBaTh JIOCTMKMMOCTb LI€IM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATh U aHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

5. Bnagenme ocHOBaMH CaMOKOHTpOJSl, CAMOOLEHKH, MPUHATUS PEHIEHUH U OCYIIEeCTBIIECHUS
OCO3HaHHOT'O BBIOOPA B yueOHOM 1 mo3HaBaTeIbHOW. O0yJaromuicss CMOXKeET:

e HAOMIOJaTh W aHAIM3UPOBAThH COOCTBEHHYIO YUEOHYI0O W TIO3HABATEIbHYIO NEATEIbHOCTh U
JeSITeIbHOCTh JPYTrUX 00y4aroImuXxcst B MPOIECCe B3aUMOIIPOBEPKH;

® COOTHOCHUTH pealbHble W IJIAHUPYEeMbIE pPe3yabTaThl HHIWBUIYaJIbHOW 00pa3oBaTelbHOU
NEeSITeIbHOCTH U JIeNIaTh BBIBOIBL;

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

® CaMOCTOSITENIbHO OMNpENENsITh NMPUYUHBI CBOETO yclexa WM Heyclexa M HaXOJWThb CIOCOObI
BBIXOJIa U3 CUTYallUH HEeYyCIexa;

® DPETPOCIEKTHBHO OIpeNeisTh, Kakue JEeHCTBUS 10 pelIeHHI0 Y4eOHOM 3ajauM  Win
napaMeTpsl TUX JEHCTBHUI MPUBEIH K MOTYYSHUIO UMEIOIIETOCs MPOAYKTa YUeOHOU AesITeNbHOCTH;

® JEMOHCTPUPOBATh MPHEMBl PETYISIIUA  NCUXO(DU3UOIOTHYECKUX/  IMOIIMOHATIBHBIX
COCTOSIHMH it AoCTkeHHsT 3(¢dekta ycrmokoeHus: (yCTpaHEHHS SMOIIMOHATIBHOW HAMPSHKEHHOCTH),
a¢dexra BoccraHOBIEHUsA (OcnmabiieHUss TPOSBICHUNM yTomiieHHs), d(dekra aKTUBU3ALUU
(TIOBBITIEHUS TICUXO(DU3HOTOTHIECKON PEaKTUBHOCTH).



ITo3naBaTeabnblie YY /I
1. YMmenue ompenenartb TOHATHSA, CO3[aBaTh OOOOIICHHS, YCTaHABIMBATh AHAJIOTHH,
KJIaCCU(UIUPOBATh, CAaMOCTOSITEIbHO  BbIOMpAaThb OCHOBAaHUS W KPUTEPUH s
KJIaCCU(UKALUY, YCTAaHABIUBATh IMPUYMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccykJIeHHe, yMO3akiroueHHe (MHIYKTHBHOE, [CIyKTHBHOE, [0 AaHAJIOTHH) W JejaTh
BBIBOZBI. O0yJarOIUIACI CMOXKET:
e TOJ0UpaTh CJOBA, COMOJAYMHEHHBIC KIIOUEBOMY CIIOBY, ONPEICISIONINE €ro MPU3HAKH U
CBOMCTBA;
® BBHICTPAWBATh JIOTUYECKYIO IEMOYKY, COCTOSIIYIO M3 KJIFOYEBOIO CIIOBA U COMOMYMHEHHBIX MY
CJIOB;
® BBHUICTATH OOUIMI MPU3HAK JBYX WM HECKOJBKUX IMPEAMETOB WM SBICHUN U OOBSCHATH MX
CXOZCTBO;
e 00BeAMHATH MpEAMEThl W SBJICHHUS B TPYNNbl MO ONpEAEICHHBIM NpHU3HAKaM, CpPaBHUBATH,
KJIAaCCU(UIIUPOBATH U 00001IaTh (PAKTHI U SBJICHHUS,
® BBIICTIATH SBJICHHUE U3 OOIIEro psijia APYTUX SIBICHUIA;
® OMpeeNsATh OOCTOSATENBCTBA, KOTOPHIC MPEAMISCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBIIGHUSIMU, M3 3TUX OOCTOSITENBCTB BBIICIATH OMPEICNAIONINE, CIIOCOOHBIE OBITh MPUYMHON JaHHOTO
SIBIICHUS, BBISIBJIATH IPUUMHBI U CJIE/ICTBUSA SBJICHUM;
® CTPOUTH paACCyXJCHHE OT OOLIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBICHHMSIM W OT YaCTHBIX
SIBIICHUI K OOIITUM 3aKOHOMEPHOCTSIM;
® CTPOUTH PACCYKICHHE HAa OCHOBE CpPaBHEHUS MPEIMETOB W SIBJICHUMW, BBIICISISL TPU ITOM
oO11re NpU3HaKH;
® U3JIAraTh MOJYYCHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMOi 3a/1a4u;

® CaMOCTOSITENIbHO yKa3blBaThb Ha HH(OpMalMIO, HYXJIAIOLIYIOCS B IIPOBEpPKE, Ipepiarath U
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MH(POPMAINH;

e BepOaTU30BaTh YMOLMOHAIBHOE BIIEYATICHHUE, OKa3aHHOE Ha HEr0 HCTOUHUKOM;

e OOBSACHATH SIBJICHUSI, IPOLECCHI, CBSI3U M OTHOLICHMS, BBIBISEMbIE B XOJ/i€ MO3HABATEIbHOUN U
HCCIIEIOBATENbCKON JIEeATENIbHOCTH (IPUBOAUTH OOBSCHEHHE C H3MEHEHHEM (OpPMBbI TpEACTABICHUS;
OOBSACHSATSH, IeTANU3UPYs Wi 0000111as1; OOBSACHATH C 3a/laHHOM TOUKH 3pEHNUs);

® BBUBIISITH W HA3bIBaTh NMPUYUHBI COOBITHS, SBJICHHS, B TOM YHCIIE BO3MOXHbIC / HambOolee
BEPOATHBIE INPUYMHBI, BO3MOXHBIE IOCIEACTBUS 3aJaHHOM NPUYMHBI, CAMOCTOATEIBHO OCYLIECTBIISAS
IIPUYNHHO-CJIEICTBEHHBIN aHAJIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHMYECKOIO aHAJIM3a pa3HbIX TOYEK 3pPEHMS, IOATBEPXKIATh
BBIBOJ] COOCTBEHHOM apryMeHTallMel WK CaMOCTOSTENIbHO MOJyYeHHBIMU JAHHBIMU.

2. YMeHue co3liaBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKU U CUMBOJIBI, MOJICIN U CXEMBI IS
peleHus yueOHbIX U Mo3HaBaTeIbHBIX 3a1a4. OOyJyaromuicss CMOXKeT:

e 0003HaYaTh CUMBOJIOM M 3HAKOM TPEIMET U/WIIH SBJICHUE,

® OMNpeensiTh JOTMYEeCKHE CBSI3U MEXIy MpelIMeTaMu W/WM SIBJICHUSIMH, 0003Ha4yaTh JlaHHBIE
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHBII 00pa3 mpeaMeTa U/UiH SBICHUS;

® CTPOWTH MOJIEJIB/CXeMY Ha OCHOBE YCIIOBHH 3a/1auu M/HJIH CIIOCO0a ee pelIeHus;

e co3iaBaTh BepOaJbHBIE, BEIIECTBEHHbIE U HHQOPMAIIMOHHBIE MOJIEIN C BBIJICICHUEM
CYIIECTBEHHBIX XapPaKTEPUCTUK OOBEKTa JJIsl ONpeAeseHUs crocoda pelieHus 3a7add B COOTBETCTBHUU C
CUTYyalUeH;

e 1peoOpa3oBbIBATh MOJENU C IENbI0 BBIABICHHUS OOLIMX 3aKOHOB, OMNPEACISAIOMINX JAHHYIO
MPEAMETHYIO 00J1acTh;

® [EPEBOJUTH CIIOKHYIO 1O COCTaBy (MHOTrOAcleKTHYK) HH(POPMAIUIO M3 TpapHUYecKoro Win
(bopmManTn30BaHHOTO (CHMBOJILHOIO) MPEICTABICHUS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMYy, AJTOPUTM JEHCTBHS, HUCIPABIATH WM BOCCTAHABIIMBATH HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS aITOPUTM;



® CTpPOUTH JI0KA3aTEILCTBO: MPSMOE, KOCBEHHOE, OT MPOTHUBHOTIO;

® aHATM3UPOBATH/peIIEKCUPOBATh ONBIT pa3padOTKU M peaau3alud y4eOHOro MpPOeKTa,
UCCIIEeIOBaHMs (TEOPETUYECKOro, SMIIMPUYECKOr0) Ha OCHOBE MPEIJIOKEHHON NpPOOJIIEMHOM CHUTYyalluH,
MIOCTABJICHHOM LI€JIM U/UJTH 33JJaHHBIX KPUTEPHUEB OLICHKU POYKTa/pe3yabTara.

3.  CwmsbicnoBoe ureHre. OO0 yJarOIIHICsS CMOXKET:

® HAXOOUThb B TeKcTe TpedyeMyro uH(opManuio (B COOTBETCTBHM C LEISIMU  CBOEH
NS TEIBHOCTH);

® OpUEHTUPOBATHCA B COAEPKAHMM TEKCTa, IOHUMAaTh LEIOCTHBIN CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® yCTaHABJIMBATh B3aUMOCBS3b OINMCAHHBIX B TEKCTE€ COOBITUM, SIBJICHMM, MPOIECCOB;

® DPE3IOMUPOBATH [VIABHYIO UJCIO TEKCTA;

e 1peoOpa3oBbIBATh TEKCT, «IE€PEBOJS» €r0 B JIPYryI0 MOAAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XymoKeCTBEHHBIH W HEXYAOKCCTBEHHBIM — y4eOHBIH, HaydHO-TOMYIAPHBIH, HH(OOPMAIMOHHBIH,
tekcT non-fiction);

® KPUTUYECKH OIIEHUBATh COAepkaHue U (OpMy TeKCTa.

4. @opMmHpOBaHHE U pPAa3BUTHE OSKOJIOTWYECKOTO MBIIUICHUS, YMEHHE IPHUMEHSATh €ro B
MO3HABATEIbHONW, KOMMYHHKATUBHOH, COIMAIBHON TPAaKTHKE M NPOPECCHOHAIBHONW OpHEHTAIIUH.
OOy4Jaromuiics CMOXKET:

® OMpeesaTh CBOE OTHOILIECHUE K MPUPOTHOM cperie;

® AQHAIM3UPOBATH BIHUSHHUE OSKOJOTHYECKMX (PAKTOPOB Ha CpeAay OOHWTaHHUS HKUBBIX
OpraHHU3MOB;

® TIPOBOAMTH MPUIUHHBIA U BEPOSITHOCTHBIN aHAIN3 SKOJIOTHUSCKUX CUTYAIIHIA,

® TIPOTHO3MPOBATH M3MEHEHHs CHUTYallUd NPU CMEHE JEHCTBHs OJHOrO (pakTopa Ha JIeiicTBhe
Ipyroro ¢axropa;

® DPACIPOCTPAHITh HKOJIOTMUYECKHUE 3HAHUS M Y4acTBOBATh B MPAKTHUECKHUX JEJIaX IO 3alluTe
OKpY)KaloIllel Cpeibl; ® BbIpaXkaThb CBOE OTHOLIEHHE K MPHUPOJAE Yepe3 PUCYHKH, COUMHEHMS, MOJEIH,
IPOEKTHBIE paOOTHI.

5. Pa3Butue MoTHBalLMM K OBJIAJEHHUIO KYJIbTYpOM AaKTHUBHOTO HCIIOJIb30BaHMS CIIOBaped u

JIPYTUX TOUCKOBBIX cucTeM. OOyUaronuiicss CMOXKET:
e OmpeAensaTh HE0OXOIUMbIE KIFOUEBbIE TOMCKOBBIE CIOBA U 3aIIPOCHI;
® OCYIIECTBISATh B3aUMOJIEHCTBHE C AJIEKTPOHHBIMU MMOMCKOBBIMH CUCTEMaMH, CIIOBAPSIMHU;
e (dopmMupoBaTh MHOKECTBEHHYIO BBIOOPKY M3 TOUCKOBBIX HMCTOYHUKOB JJisi OOBEKTHUBU3AINHU
pe3yJIbTaToB MOUCKA;
®COOTHOCHUTD MOJIYYEHHBIE PE3YIbTaThl IOMCKA CO CBOEH AESITEIbHOCTHIO.

KommyHukatusHubie YY /|
1. VYmeHue opraHu3oBbIBaTh Y4e€OHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIBHOCTh C
y4uTeJIeM U CBEPCTHUKAaMH, paboTaTh HHIUBUAYAJbHO M B TpYIMIE: HAXOIUTh oOIee
pelieHre U paspemaTbh KOH(JIUKTBI Ha OCHOBE COTJIACOBAHMS MO3UIUN U ydeTa MHTEPECOB;
(bopMynupoBaTh, APryMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHE
OOyJaromuiicss CMOXKET:
® ONpEACIATh BO3MOXHBIE POJIM B COBMECTHOM JEATEIBHOCTH,
® UrpaTh ONPEAEIECHHYIO POJIb B COBMECTHOM JIEATENBHOCTH;
® IPUHUMATh TMO3ULUIO COOECeNHUKA, MOHMMAas IO3MIHMIO JAPYroro, pasjindyarb B €ro peud. MHEHUue
(TOuKy 3peHus), 0Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;
® OMpefeNsiATh CBOM JEWUCTBUS W ACUCTBHS MapTHEpa, KOTOPbIE CHOCOOCTBOBAIM WM MPEMSTCTBOBAIN
IPOAYKTUBHON KOMMYHUKAIIWH;
® CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B IIpolecce y4eOHOM U MO3HABATENbHOMN 1eATeIbHOCTH,;
® KOPPEKTHO M APryMEHTHUPOBAaHHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETh BBIJBUIATh
KOHTPapryMeHThI, HepedpasupoBaTh CBOIO MBICIb (BIaJleHUE MEXAaHU3MOM SKBUBAJICHTHBIX 3aMEH);
® KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPHU3HaBaTh OLIMOOYHOCTh



CBOEro MHEHHUsI (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €TO0;
e mpeAsaraTh aJlbTEPHATUBHOE pELICHHE B KOH(DIUKTHOW CHUTYaIUH;
® BBIJICIIATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHH;
e JIOrOBApUBAThCA O MpaBUIaxX M BOIpOcax uid OOCYXAEHHS B COOTBETCTBHUHM C IOCTaBIEHHOW IEpeEs
TPYIIION 3a1a4eil;
® OpPraHU30BBIBATh Y4e€OHOE B3aMMOJAEHUCTBUE B Ipyme (ONpeAessaTh OoOlLMe Leld, paclpeneisaTh POy,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);
® yCTpPaHATh B pamKax Janora pa3pbIBbI B KOMMYHHKAIUH, 00yCIIOBJIEHHBIE
HEMOHUMAaHHEM/HETPUSATHEM CO CTOPOHBI COOECEeAHMKA 3a/1a4ui, (POPMBI HIIU COAEPIKAaHUS 1UaIora.
2. YMeHHE OCO3HAaHHO WCIIONb30BaTh pEYEBbIE CPEACTBA B COOTBETCTBHM C 33aaueit
KOMMYHHUKAIIMM JJIs1  BBIPAXEHHS CBOMX UYBCTB, MbICIeH W moTpeOHOCTEH  ams
IUIAHUPOBAHUS M PETYJISIUU CBOCH NEATEIBHOCTH; BIAaJCHUE YCTHOM M IMUCbMEHHOU PEYBIO,
MOHOJIOTHYECKON KOHTEKCTHOU peubto. OO0yJaroIINiics CMOXKET:
® OIpeaeATh 331a4y KOMMYHHUKAIIMKM U B COOTBETCTBUHU C HEW OTOMpATh peueBble CPECTBA;
e oTOMpaTh M HCIIOJIB30BATH PEUYEBBIE CPEJICTBA B IPOLECCE KOMMYHHMKALMU C JAPYTUMHU
JOJIbMH (JTMAJIoT B TIape, B MaJIOH TpyMIe u T. 11.);

® NpPEICTaBISITH B YCTHOM MM NUCbMEHHOW (opMe pa3BepHYThIM IIaH COOCTBEHHOM
JESTEIIBHOCTH,

e coOnroAaTh HOPMbI IYOJIMYHOM pedH, perJaMeHT B MOHOJIOTE€ U JAUCKYCCHU B COOTBETCTBUU C
KOMMYHUKAaTUBHOM 3aJ1a4yel;

® BBICKa3blBaTh U OOOCHOBBIBaTh MHECHHE (CYXICHHE) W 3alpaliuBaTh MHCHHE MapTHEpa B

paMKax JMajora;

® [IPUHUMATH PELICHUE B X0JI€ IMAJIOTa U COIIaCOBBIBATh €I0 C COOECETHUKOM;

® CO3/1aBaTh IHCBMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHl C HCIOJb30BAHUEM

HEOOXO/IMMBIX PEUYEBbIX CPE/CTB;
® UCMONb30BaTh BepOalibHbIC CpPEICTBA (CPEACTBAa JIOTHMYECKOW CBSI3M) JUIS  BBIACICHHS
CMBICJIOBBIX OJIOKOB CBOEIO BBICTYILICHUS;
® UCIOJb30BaTh  HEBEpOaJbHBIE CpeacTBa WIH HarJsiIHbIe MaTepuaibl,
MIO/ITOTOBJIEHHBIE/OTOOPAaHHBIE MTOJI PYKOBOJICTBOM YUUTEIS;

e JenaTh OLEHOYHBIM BBIBOJ O JIOCTH)KEHUHU LIE€TM KOMMYHHKAIIMM HEMOCPEACTBEHHO I0CIe

3aBepILEeHUs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opmHupoBaHHE M PA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIOJIb30BAaHUS WH(pOPMAIMOHHO-

KOMMYHHUKAIMOHHBIX TexHonoru (ganee — UKT). OOyuaromuiics cMoxkeT:

e [[eJICHAIIPABICHHO MCKaThb M HCIOJIb30BaTh MH(OPMAIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS

peleHus yueOHbIX U MPaKTUUECKUX 3aj]au ¢ nomouibio cpeacts UKT;
e BBHIOMpaTh, CTPOUTh U HCHOJIB30BATH aJIEKBaTHYI0 HMH(OPMAIMOHHYIO MOJAENb Ul Iepeladyn
CBOMX MBICIECH CpeACTBaMH E€CTECTBEHHBIX M (DOPMAIBHBIX SI3BIKOB B COOTBETCTBHHM C YCIOBHUAMHU
KOMMYHHUKaIWH,

® BBIJCHATH, HWHGOPMAMOHHBII aCMeKT 3a7ayd, ONEepUpoBaTh JAHHBIMH, HCIOJIb30BAThH
MOJIEIb PELICHHUS 3a/1a4H;

® CIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJNOTHH (BKJIOYAas BBIOOP aJCKBATHBIX 3ajaye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNNapaTHBIX CPEACTB M CEPBUCOB) Ui PELICHUs MH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM YHCJE: BBIUYMCIEHUE, HaNMCaHUE IHCEM, COYMHEHMH,
JIOKJIa/10B, pedepaToB, CO3JaHHE IPE3CHTALMN U JIp.;

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

e co3agaBaTh MH(OPMAIMOHHBIE PECYpChl PAa3HOTO THUIA M JJIsl Pa3HBIX ayAMTOpPUH, COOMOAATH
MH(POPMALIMOHHYIO TUTHEHY U NpaBHia HH(POPMAIIMOHHOM O€30MacHOCTH.



IInanupyeMbie NpeaMeTHBIE Pe3yJabTAThl H3yYeHUs MpeaMeTa.

BbInyCKHUK HAY4YMTCS:

*OMUCHIBATh CBOWCTBA TBEPJBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISIS HX CYIICCTBCHHBIC
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBaM, YCTaHABJIMBATH MPUIHHHO-
CIIEJICTBEHHBIE CBS3HM MEXKIY JAaHHBIMU XapaKTePUCTHUKAMU BEILIECTBa,

* PACKpBIBATh CMBICIT OCHOBHBIX XUMUYECKUX TIOHATUN «aTOMY, «MOJICKYJIa», «XUMUYECKUN ITIEMECHTY,
«IIPOCTOE BEILIECTBOY, «CIIOKHOE BEILIECTBO», «BAJIEHTHOCTbY, UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMHH;

* n300pakaTh COCTAaB MPOCTEHIIMX BEHIECTB C TOMOIIBI0 XUMHYECKHX (OPMYIT U CYIIHOCTh
XUMHUYECKHUX PEAKIHMI ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHUIA;

* BBIYHUCIIATh OTHOCHTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIO
XUMHUYECKOT0 JIEMEHTA B COSAMHEHUSIX I OLICHKU MX MPAKTHUECKON 3HaYMMOCTH;

* CpPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, COJIH;

* Ki1accu(UIUPOBATh OKCUBI U OCHOBAHUS 10 CBOMCTBAM, KMCIIOTHI M COJIU IO COCTaBY;,

* ONUCBHIBATH COCTaB, CBOWCTBA W 3HAUCHUE (B MPUPOJIE U MPAKTHUYECKON JEATEIHHOCTH YEIIOBEKA)
MIPOCTHIX BEUIECTB — KHUCIOPO/a U BOJIOPOAA;

* 1aBaTh CPABHUTCIBHYIO XapaKTCPUCTHKY XUMHUYCCKUX DJIEMEHTOB M BAXKHCUIINX COCAMHCHUN
€CTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAIIJIOB U TaJIOTEHOB;

* [10JIB30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYICCKOU MOCYI0H;

* IPOBOJUTH HECIOKHBIE XUMHUYECKHE ONBITHI U HAONIO/IEHUS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B
Mpollecce WX TMPEBpallCHU; COOMIOAaTh MpaBWIa TEXHUKH OCE30MACHOCTH TMPH IPOBEICHUU
HaAOIIO/IEHUH U OTBITOB;

* pa3nU4YaTh AKCICPUMCHTAIHLHO KHCIOTHI M MENOYH, IMOJIB3YACh HWHIAMKATOpAMHU; OCO3HABaTh
HEOOXOIMMOCTh COOMIONCHUS Mep O€30MacHOCTH TpH OOpalIeHHH ¢ KHCIOTaMHd U IIEJI0YaMH.
KJIacCU(UIUPOBATh XUMUYECKHUE DOJIEMEHTHl Ha METalUlbl, HEMETaJUIbl, JJIEMEHTBI, OKCHIABI U
THAPOKCUABI KOTOPBIX aM(OTEpHbI, M HWHEPTHbIE OSJIEMEHTHl (ra3pl) AN OCO3HAHUS BaXKHOCTHU
VIIOPSI0YCHHOCTH HAYYHBIX 3HAHHIA,

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona . 1. Menneneena;

* OMUCBHIBATh M XapaKTepHU30BaTh TaOMMUHYIO (HOPMY TMEPUOAUYECKON CHUCTEMBl XUMHYECKHX
3JIEMEHTOB,;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAEp U pacIpelesieHHe YWCiIa SJIEKTPOHOB MO AJIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKHUX JJIEMEHTOB MAJIBIX IEPHOJIOB IMEPUOTNICCKON CUCTEMBI, a TAKXKE KU H
KaJTBITHS,

pa3nuvaTh BUBI XUMHYECKOHN CBSI3H: HOHHYIO, KOBAJICHTHYIO TIOJISPHYIO, KOBAJICHTHYIO HETIOISIPHYIO H
METaITUYECKYIO;

* U300pakaTh JJIEKTPOHHO-MOHHBIE (DOPMYIBI BEIIECTB, OOpPA30BAHHBIX XUMHUYECKHUMH CBS3SIMU
pa3HOro BU/A;

* BBISIBIISITh 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS MX KPHUCTAJUIMYECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJIIPHBIX, METAJUTHUECKUX;

* XapaKTepU30BaTh XMMHUYECKUE DIEMEHTHl M WX COCIWHEHHUs Ha OCHOBE IOJOXKEHHUS JJIEMEHTOB B
MEPHONICCKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONUCBHIBATh OCHOBHBIE OTambl OTKpbITHS J[. . MeHneneeBbIM MEPUOIUYECKOTO 3aKOHA W
MEPUONIECCKON CHCTEMbI XMMHYECKHX JIEMEHTOB, KU3Hb U MHOTOOOpa3HYI0 HAYUHYIO JIEATSIBHOCTh
Yy4€HOTO;

* XapaKTepHU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYCHHE TEPHOJWYECKOTO 3aKOHA |
MEPUOINYECKON CUCTEMBI XUMUYECKHUX di1eMeHTOB /. 1. MeHneneeBa;

* OCO3HABaTh HAyJYHBIC OTKPBITUSA KaK pE3ylbTaT JUIMTEIBHBIX HAOJIOJCHHM, OIBITOB, HAYYHOMN
MIOJIEMUKH, TIPEOIOTICHUS TPYTHOCTEH U COMHEHUH.

OOBSCHATH CYTh XUMHUYECKHUX MPOIECCOB U UX MPUHIUITHAIBHOE OTIIMIHE OT (DH3UICCKHUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MMPOTEKAHUSI XUMHUUECKHUX PEAKIIHIA;

* YCTaHABIIMBATh MPUHAIICKHOCTh XUMHUYECKOH PEAKIIMH K OMpPEISIEHHOMY THITY 1O OJHOMY U3
KJIaCCU(DUKAIMOHHBIX MPU3HAKOB: 1) M0 YHMCIY M COCTaBY MCXOJHBIX BEIECTB U MPOIYKTOB PEAKIHH
(peakuu COEAMHEHUs, Pa3IOKCHHS, 3aMEIICHUS ¥ OOMEHA); 2) M0 BBIACICHHIO WM TTOTJIOMICHUIO
TEIUIOTHI (PEaKIUU SK30TCPMUYCCKUE U SHIOTEPMUYCCKUE); 3) M0 M3MEHEHHIO CTCTICHEH OKMCIICHUS
XUMHYECKHX DJIEMCHTOB (PEaKI[MH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC); 4) 10 00paTHMOCTH IMpoliecca



(peakiiu oOpaTUMbIe U HEOOpPATUMBIE);

* Ha3bIBaTh ()AaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKHX PEaKLUi;

* Ha3bIBaTh ()aKTOPBI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS,

* COCTABJIATh ypPaBHEHUS DJEKTPOJIUTHUYECKON IUCCOLMALMU KHUCIOT, LIEJIOUYeH, COJIeH; MOJHBIE U
COKpalIEHHbIE HOHHBIC YpaBHEHMs pPeakiii oOMeHa; ypaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakiuil 1mo Qgopmynam/Ha3zBaHUAM HCXOJHBIX BEILECTB;
OIIpEeIeNIATh UCXOIHBIE BEIIECTBA MO (hopMylamM/Ha3BaHUSIM MPOIYKTOB PEAKIIHH;

* COCTaBISITh  YpaBHCHHS  pEaKiMid, COOTBETCTBYIOIIMX  IOCIEAOBATEIBHOCTH  (<AICTIOYKE))
MIpEeBpaLICHUI HEOPraHUYECKUX BEUIECTB PAa3IMYHbIX KJIACCOB;

* BBIIBJISITH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKU, CBUJECTENIBCTBYIOIIME O IMPOTEKAHUU XMUMHUYECKON
peaxuuu,

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;

* OIPENeNATh XapakTep Cpeabl BOIHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO M3MEHEHUIO OKPACKH
UH/MKaTOPOB;

* IPOBOJIUTh KAueCTBEHHBIC PEaKIMH, MOATBEPXKIAIONINE HAJIWYHE B BOJHBIX PACTBOPAX BEIIECTB
OTJEJbHBIX KATUOHOB U AaHHOHOB.

OTIpEETATh MPUHAUICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 H3YUEHHBIX KJIACCOB/TPYIII:
METaJIJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (HOPMYIIBI BEIIECTB 10 UX HA3BaHUSIM;

* OIPEIENSITh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH (HOPMYNIBI HEOPTaHUYECKUX COCIMHEHUIN IO BAJICHTHOCTAM U CTENEHAM OKHUCIICHUS
3JIEMEHTOB, a TaKXe 3apsiiaM MOHOB, yKa3aHHbIM B TaOJUIE pPAaCTBOPUMOCTH KHCIIOT, OCHOBAHUN U
COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHs (U3NYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB
(MeTarIoB ¥ HEMETAJIOB) M MX BBICIINX OKCHJIOB, OOPAa30BaHHBIX 3JICMEHTAMH BTOPOTO M TPETHETO
MIEPUOJIOB;

* Ha3bIBaTh OOIME XMMUYECKUE CBOWCTBA, XapaKTEPHbIE JJIsl TPYIII OKCUAOB: KHCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapaKTEpHbIE Ul KaXJIOTro M3 KJIACCOB HEOPraHUYECKHUX
BCIIIECTB: KHCJIOT, OCHOBAHMH, COJICH;

* NOpPUBOJIUTH MPUMEPHl PpEAKLMH, MNOATBEPKIAIOUIMX XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX
BELIECTB:OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;



* ONpCACIATh BCIICCTBO-OKUCIUTCIIb n BCIIECCTBO-BOCCTAHOBUTCIIb B OKHCJIINTCIIBbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUAX;

* COCTaBJIATb  OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIM  OamaHc (A71 M3Y4YEHHBIX  peakluuil) 1o
MPEJI0KEHHBIM CXEMaM PEaKLIUi;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPXKAAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI MO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPO/A,
KHCIIOpO/Ia, YIIIEKHUCIIOr0 ra3a, aMMHaKa; COCTaBIISATh YPaBHEHHUS COOTBETCTBYIOLIUX PEaKIUU.
BhINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCSH:

* OCO3HaBaTh HEOOXOAMMOCTb COOJIOJEHUSI MPaBUJI SKOJOTUYECKH OE30MacHOro IOBEIEHUs B
OKpY>Karollel NPUPOJHON CPEE;

IpaMOTHO OOpaIaThCs C BEIIECTBAMU B IOBCEIHEBHOM JKU3HH,

¢ IOHUMAaTh CMBICII U H€O6XOI[I/IMOCTB CO6HIOIIGHI/I$I HpCIIHHCElHHfI, npeajaraCMbiX B MHCTPYKIHUAX I10
MCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP.;

¢ UCIIOJIB30BAaTh HpI/IO6p€TéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTH IIPHU BBIIIOJHCHHUHU HCCICAOBATCIIBCKHUX
MIPOEKTOB MO U3yYEHUIO CBOMCTB, CIIOCOOOB MOJMYUEHUS U PacliO3HABAHUS BEIIECTB;

® pa3BUBAaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, HCIIOJIB3Yyd CpPCIACTBA yCTHOI>'I A TIHNCHbMEHHOM
KOMMYHHKAIMU NPU paboTe ¢ TeKCTaMu y4eOHHMKAa U JOMOJHUTENIBHON JUTEepaTypoi, CpaBOUYHBIMU
Ta6JII/IIIaMI/I, MMPOABJIATE TOTOBHOCTL K YBAKCHHIO HHOU TOYKH 3pCHUA IIpU 06C}’)KZI€HI/II/I PE3YyIbTATOB
BBITIOJTHEHHOM paboThI;

® O6’I)CKTI/IBHO OLICHUBATh I/IH(bOpMaHI/IIO 0 BCHICCTBAX MW XHMHYCCKHUX IMpPOoHCCCax, KPUTHUYCCKU
OTHOCUTBCS K TIICEBIOHAYYHOM HHPOpMAIUU, HEJOOPOCOBECTHOM pekiame, Kacaromiencs
HCIIOJIb30BAHHMA pa3JIMYHbIX BEIICCTB.

OCO3HABaTh 3HAUYEHUE TEOPETUUYCCKUX 3HAHUM JJIsI MPAKTUYECKOU IESATEIBHOCTH YEIOBEKa,

¢ OITMCBhIBATb U3YUYCHHBIC O6’I)CKTI>I KaK CUCTCMbI, IPUMCHSIA JIOTUKY CUCTCMHOI'O aHAJIN34a,

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTAX MEPHOAMYECKOW CHCTEMbl XMMHYECKUX AJIEMEHTOB IUIf
O6T;$ICH€HI/I$I " IpCABUACHUA CBOMICTB KOHKPCTHBIX BCUICCTB;

* pa3BUBaTh MH(GOPMAIMOHHYI0 KOMIIETEHTHOCTh IOCPEJACTBOM YIIyOJeHHs 3HaHUW 00 ucTOpUU
CTAHOBJICHUSI XUMHUYECKOU HAYKH, €€ OCHOBHBIX HOHﬂTHﬁ, NEPUOANYICCKOro 3aKOHa KakK OAHOIo Hu3
BAKHEWILINX 3aKOHOB MPUPO/JIbI, a TAKXKE O COBPEMEHHBIX TOCTHXKEHUSAX HAYKUA U TEXHUKH.

COCTAaBJIAATb MOJICKYJIAPHBIC U IMOJIHBIC MOHHBIC YPABHCHUS 110 COKpaHIéHHI)IM HWOHHBIM YPaBHCHUSM,

* IPUBOJIUTH NPUMEPHI PEAKIUi, MOATBEPKIAIOIINX CYILIECTBOBAHUE B3aUMOCBS3H MEXAY OCHOBHBIMU
KJIacCCaMH HEOPTAaHHYECKUX BEIIECTB;

* OPraHU30BbIBATh, IPOBOJIUTh YUEHUUECKUE ITPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX
BKHOE MIPAKTUYECKOE 3HAUCHUE.

N3ydyeHne XuMUM B OCHOBHOM IIKOJIE HAPaBJIEHO Ha JOCTHKEHHE CIIEIYIOIIMX Lesel U 3a1a4:
OCBO€HHE BasKHEHIUX 3HAHUI 00 OCHOBHBIX MOHSATHUSAX U 3aKOHAX XUMUHU, XUMUYECKON CHMBOJIHKE;
OBJIajIeHHe YMEeHUsIMU HAOII0/1aTh XUMUYECKUE SIBJICHHUS, TPOBOAUTH XUMUYECKHI SKCIIEPUMEHT,

MIPOU3BOJIUTH PACYEThl HA OCHOBE XUMHUYECKHX (hOPMYII BEIIECTB M YPAaBHEHUI XUMUYECKUX PEAKIIHiA;
pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB U MHTEIICKTYaTbHBIX CIIOCOOHOCTEH B MPOIIeCCe MPOBEACHUS
XUMHUYECKOT'0 HKCIIEPUMEHTa, CAMOCTOSTEIILHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBUU C
BO3ZHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTSIMU;

BOCIIMTAHUE OTHOHICHUA K XUMHUH KaK K OTHOMY U3 (byH)IaMeHTa.]'IBHBIX KOMITOHEHTOB €CTCCTBO3HAHU A
Y DJIEMEHTY 00IIIeueIOBeUeCKOl KyIbTYpHI;

NPUMEHECHUE MOJYYCHHBIX 3HAHMHA U yMeHI/Iﬁ JJIsL 0€e30MacHOr0 UCHOIb30BaAHUS BCIICCTB U
MaTepUasoB B OBITY, CENTLCKOM XO3SIIICTBE U HA MPOU3BOCTBE, PEIICHHUS MPAKTUUECKHUX 33724 B
MOBCEHEBHOM KU3HU, IPEAYIPEKACHUS IBIECHUN, HAHOCSIINX BPE]l 3/I0POBbIO YEJIOBEKA U
OKpYy>Karollen cpee



CoaepixkaHue nmporpaMmbl

HepBOHa‘laJIbeIe XUMHNYECCKHUE ITOHATHUHA

XuMHs — HayKa O BELIECTBAX, MX CBOMCTBAaX U NpeBpalleHusaX. [IoHATHE O XMMHUUECKOM JIEMEHTE.
Kpartkue cBeseHus U3 UCTOPUM BOZHUKHOBEHUS U Pa3BUTHS XUMHH.

XyMHYecKasi CUMBOJIMKA. 3HAKU XHUMHUYECKUX 3JIEMEHTOB U IIPOMCXOXKJIEHUE HMX Ha3BaHUU.
Xumnueckue ¢opmyinsl. Uaaekcsl n ko3dunuentsl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJISIpHAsh Macchl.
Pacuer maccoBoW m0nMM XMMHYECKOTO 3jieMeHTa 1o (opmyine BemectBa.  llepuoauueckas cucrema
xuMu4Yeckux djemenToB 1. . Menaenees .

ATOMBI XUMHY€ECKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUYECKUX J1eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMoB. OTHOCUTENIbHASA aTOMHAs U MOJIEKYJsipHast Macca. M3oTonel. DnekTpoHbl. CTpOEHHE 2IIEKTPOHHBIX
000710UueK aTOMOB XHUMHYECKHX dJeMeHTOB Nel-20 mepumommdeckoit cuctemsr [[. M. Menngeneesa.
[Iepnonnueckas cucrema XumMudeckux ieMeHToB [I. 1. Menneneesa.

O6pa3zoBanue noHoB. OOpa3oBaHue OMHapHbBIX coequHeHU. [ToHATHE 00 MOHHOMN, KOBaJEHTHOU
HOJIIPHON U HETIOJIIPHOM, METAININYECKOW XUMUYECKON CBSI3U. DIIEKTPOOTPULIATENbHOCTh. DJIEKTPOHHBIE U
CTPYKTYpPHBIE (HOPMYJIBL.

IIpocTelie BemecTBa

ITonoxeHnne METaUIOB U HEMETAJUIOB B MEPUOJUYECKON CHCTEME XMMHYECKHMX 3jieMeHToB /[l U.
Mengeneesa. Baxknelimue npocTele BELIECTBA - METAJUIBL: JKEJIE30, AIFOMUHUM, Kaablii, MarHUN, HaTPHil,
kanuii. O0ume pu3nveckrne CBONCTBA METAJLIOB.

Baxmueiliime npocThie BellecTBa - HEMETaUIbl, 00pa30BaHHbIE aTOMaMH KHCIOPOJa, BOAOPOJA,
azora, cepel, (ocdopa, yraepoma. CrnocoOHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHHIO
HECKOJIBKUX IIPOCTBIX BEILIECTB - AJUIOTPOIUSI.

[Toctostnnast ABoranpo. KomuuectBo BemiectBa. Moinb. Momnsipaas Macca. MomnspHbiii 00beM
ra3o00pa3HbIX BEILIECTB.

COQI{I/IHeHI/Iﬂ XUMHNYECKHUX IJIEMECHTOB

Crenenp okucnenus. OnpeleneHue CTENEHM OKHUCIEHUs. bUHapHbIE COEOUHEHMS: OKCUIBI,
xaopuasl, cynbhuasl u Ap. CocraBienue ux ¢opmyn. [IpeacraBurenn OKCUIOB: BOJA, YIICKUCTBIN Ta3 U
HeralleHas u3BecTb. [IpeacraBurenu eTy4ux BOJIOPOAHBIX COCAMHEHU: XJIOPOBOAOPO U AMMHAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHUA. PacTBOpuMOCTh OCHOBaHUH B Bojie. Tabiuia pacTBOPUMOCTH
TUAPOKCUIOB U cosie B Boje. IloHsATHE 0 KayecTBEeHHBIX peakuusax. MHaukartopel. M3meHeHue okpacku
MHAMKATOPOB B 1IeN0YHOM cpenae. Kucnotel, ux coctaB u Ha3BaHus. Kiaccugukauus kucior. Conu kak
IPOM3BOJIHBIE KMCIIOT U OCHOBaHMH. VX cocTaB M Ha3BaHMs. PacTBopumocTh conei B Boge. AMopdHbie u
KPUCTAJUIMYECKUE BEUIECTBA.

Tunel KpuUCTaUIMUECKUX PELIETOK: WOHHAs, aTOMHAas, MOJIEKYJsIpHas M MeTajuiyeckas. Bemecrtsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IOCTOSTHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO
cTpoeHusi. YucTele BemiecTBa U cMecH. lIpumepsl *KHMIKUX, TBEPABIX U razoo0pa3Hbix cMmeceil. CBoiicTBa
YHUCTBIX BelecTB M cmeceil. X cocraB. MaccoBass M oObeMHas HOJM KOMIIOHEHTa cMecu. Pacuertsl,
CBS3aHHBIC C UCIIOJIb30BAHUEM TIOHATHUS JOJIA.

HN3menenust MPOUCXOIAIIUE C BEINECTBAMMU.

[ToHsiTne sBIEHUI Kak W3MEHEHWH, MNPOUCXOISAIIUX C BEIIeCTBaMH. SBIICHHS, CBSI3aHHBIE C
W3MEHEHHEM KPHCTAJUIMYECKOTO CTPOSHUS BEIIECTBA MPH MOCTOSTHHOM €T0 COCTaBe, (M3MUECKUE SBIICHHUSL.
®u3nyecKkue SIBICHUS B XUMHUM: JUCTWIUISIIUA, KPHUCTAJUIM3allMs, BBIIAPUBAHUE M BO3TOHKA BEIIECTB,
HEHTPUPYTUPOBAHUE.



SIBiieHMs, CBSI3aHHBIE C MU3MEHEHUEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. lIpuzHaku u
YCIIOBUSI MPOTEKAHUS XUMHUECKUX peakuuid. [ToHsTHE 00 3K30- M SHIOTEPMHUYECKHX peakuusx. Peakuuu
TOPEHUsI KaK YacTHBIM Cly4yall 3K30TEPMUYECKUX PEAKIUU, MPOTEKAONINX C BBIJACICHUEM CBETa. 3aKOH
COXpPAaHEHMsSI MacChl BEUIECTB. XHMHUYECKHE YpaBHEHHs. 3HAU€HHE HHAEKCOB U KO3(PQPUIIMEHTOB.
CocrapnieHue ypaBHEHUN XUMHUYECKUX PEAKIUH.

PacueTsl no xumuyeckuM ypaBHeHUsIM. Peakuuun paznoxxenus. [IoHATHE O CKOPOCTH XUMUYECKHUX
peakuunii. Karamuszatopsl. @epmeHntsl.  Peakuum coenuHeHus. KaTanuThueckue M HEKaTaauTUYECKUE
peakiuu. OOpaTumble W HeoOpaTHMble peakiuu. Peakiuu 3aMemieHus. OIEKTPOXUMUYECKUN psij
HaIpsHKEHUHA METAJUIOB, €r0 KCIOJb30BAaHHUE JUIsl MPOTHO3UPOBAHUS BO3MOYKHOCTH IMPOTEKAHUS pPEaKLUN
MEXIy METaJulaMH M pacTBOpamMu KUCIOT. Peakuuy BBITECHEHUs! OJIHUX METANIOB U3 PACTBOPOB MX COJIEH
JPYTUMHU METaJIIaMU.

Peakuuu oOMena. Peakuyu HeliTpanu3anuu. Y cioBUs IpOTEeKaHUs peaklinii oOMeHa B pacTBOpax J10
KOHI[A. THIIbI XUMHUYECKUX PEAKLIUH .

PaCTBopeHne. PaCTBOPLI. CaoiicTBa PacTBOPOB 3JC€KTPOJIUTOB

[lonatue 00 >IEKTPONUTUYECKON IUCCOLUAMU. DJIEKTPOJIUTHI M HEINEKTPOIUTHL. MexaHusMm
JUCCOLMAIIMU  JIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XHUMUYECKOW CBsi3U. CTENeHb AJIEKTPOIUTUUYECKON
mucconranuu. CuibHble U ci1a0ble 3JeKTpoJuThl.  OCHOBHBIE MOJIOKEHHUS TEOPHU 3JIEKTPOIUTHYECKOM
nucconranui. KuciaoTsl, MX KTacCu(pUKaIIHSL.

Jucconmanusi KUCJIOT M HX CBOMCTBA B CBETE TEOPHUU DIIEKTPOJIUTUYECKOW AMCCOLUALUU.
MonexkyssipHbIE ¥ HWOHHBIE YPaBHEHHs pEaKUUN KHUCIOT. B3auMOIEWCTBHE KHCIOT C METaJUIaMU.
ONEKTPOXUMHYECKUH DSl HaNpsOKEHUH MeTajuioB. B3auMoIencTBHE KHUCIOT € OKCHJAaMU METaJUIOB.
B3anMopnencTBre KUCIOT ¢ OCHOBAaHUAMM - PEAKLUs HEUTpanu3aluu. B3aumMoaencTBue KUCIOT C COJISIMH.
OcHoBanus, ux Kkiaccupukanus. Jlucconmanuss OCHOBaHMM W HMX CBOHCTBA B CBET€ TEOPUHU
ANIEKTPOIUTUYECKON qucconanuu. B3auMoaeicTBue OCHOBaHUN C KHACIOTAMM, KACIOTHBIMA OKCUAAMH U
COJISIMHU. Paznoxxenune HEPAaCTBOPHUMBIX OCHOBaHUNI pu HarpeBaHuM.
Conu, ux knaccuuKaus U AUCCOLMAIMS PaA3IMYHBIX THMOB cosieil. CBOMCTBa COJI B CBETE TEOPUU
INEKTPOJIMTUYECKON TUCCOLUALINH.

O06o0menue cBeeHni 00 OKCHAax, X KiacCU(pUKAIIMU U XUMUYECKUX CBOMCTBAX.

['eHeTnyeckue psapl METAIIIOB U HEMETAIIIOB.  OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINN.

Peakuun wnoHHOro oOMeHa M OKHCIMTEIbHO-BOCCTAaHOBUTENbHBIE peakuuu. CocTaBieHue
YPaBHEHHMI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA METO0M 3JIEKTPOHHOIO OaslaHca.

CBolicTBa MPOCTHIX BELIECTB - METAIJIOB U HEMETAJJIOB, KHCIOT W COJEeM B CBeTe MpEICTAaBICHUN 00

OKHCJIHUTCIIBHO-BOCCTAHOBUTCIILHBIX IMTPOLECCAX.

IIpakTuyeckas padora Ne 4. CBolCcTBa KUCIOT, OCHOBAHH, OKCUIOB U COJIEH .
IIpakTuyeckas padora NeS. ['eHeTnueckas CBA3b MEXKIY KJlacCaMU HEOPTAaHUYECKUX COETMHEHUH.

IMoBTOpeHUe 0OCHOB Kypca 3a 8 Kiacc.

XapakTeprucTHKA AJIEMEHTA MO0 €ro MOJI0KeHUIo B Ilepuoanyeckoi cucteMe XuMH4ecKux 3iaeMeHToB JI. 1.
Menpeneesa. CBoiiCTBa OKCHJIOB, KUCJIOT, OCHOBAHHUMN U COJIEN B CBETE TEOPUU DIIEKTPOIUTUUECKON
JUCCOLMAIIMU U OKUCIIEHUSI-BOCCTAHOBIICHUSI.

[TonsiTue o mepexoaHbIX d1eMeHTax. AM(POTEpPHOCTh. [ eHeTHUecKuil psiji MEPEXOIHOTO dIIEMEHTA.
Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 3meMeHToB 1. M. Menneneesa.

MeTaJIjIbl M MX COeAHMHEHUSA
[TonmoxxeHne meTasuioB B MEPUOAMYECKOM cHCTEME XUMHUYeCcKUX 3ieMeHToB .M. Menneneesa. Meraiuibl
B mpupoje M oOume crnocoOsl ux mnonydeHus. OOmue Qusnyeckue cBoiicTBa MeramioB. Obmue
XMMUYECKHE CBOMCTBA METAJUIOB: PEaKlUU C HEMETaIlJIaMU, KHCIIOTaMH, COJISIMH.
DNIEKTPOXUMUYECKUN  pAN  HanpspkeHuid  metauioB.  LllenouHble MeTauibl W MX  COEAWHEHHS.
[IlenoyHO3eMeNbHBIE METAIIBl M UX COCOUHEHHS. ANIOMUHHI. AMQPOTEpHOCTh OKCHAA M THIPOKCHA
amomunus. JKeneso. CoeTuHEHHS Kelle3a U MX CBOWCTBA: OKCHIBI, THAPOKCHIbI U comm kene3a (11 u I11).



CkopocTh XMMMYECKHUX peaKkIuii

O06o0011eHne cBeIeHNH 0 XUMHUECKUX peaknusax. Kinaccupukanus XuMHUUeCKUX peakiiii Mo pa3inyHbIM
IPU3HAKAM: «UHCJIO U COCTAB PEArUPYyIOIIUX U 00pa3yIOIINXCsl BEUIECTBY, «TEIIOBOH AP HEKT,
«HaIpPaBJICHUE», «M3MEHEHUE CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOLINX Pearupyrole BeIlecTBay,
«(hazay, «MCIONIb30BaHUE KATAIN3aTOPay.

[TonsATHE O CKOPOCTH XUMHUYECKOHN peakuuu. PakTopsl, BIUAIOIINAE HA CKOPOCTh XUMHUECKUX PEAKIIMA.
Karanuzarops! u katanu3. MUHruOUTOpbl. AHTHOKCUAAHTHI.

Hemetanusl |V — VII rpynn u nx coennnenunst

[TonoxkeHrne HEMETAJIOB B MEPUOAUYECKON cucTeMe XuMuueckux snemeHToB J[.M. Menneneena.
OOmue cBoiictBa HemeTaioB. [amorensl: ¢Qu3nueckne u XuMudeckue cBoiictBa. CoenuHeHUs
TaJIOTeHOB: XJOPOBOJOPOJ, XJIOPOBOAOpOAHAs Kuciota u ee conu. Cepa: (usmyeckue U XUMHUYECKUE
cBoiictBa. COCIMHEHUS CEphl: CEPOBOAOPOJ, CyIb(uIbl, OKCcHIbI cepbl. CepHas, CEpHUCTas U
CEpOBOJIOPOAHAST KHUCIOTHI M HX coNU. A30T: (u3Mueckue W XUMHUYecKue cBoiicTBa. Ammuak. Conu
ammonust. OKcHIbI a30Ta. A30THas Kuciaota u ee coiu. Docdop: Guznyeckne U XUMHUECKHAE CBOMCTBA.
Coenunenust dochopa: oxcux ¢dochopa (V), oprodochopHas KucIoTa U €€ COMU. YTIICPOI:
dusnueckne W XUMHYECKHE CBOMCTBa. AJDIOTpomHs yriepoia: anMas, rpadur, KapOuH, QyUIepeHbI.
Coenunenust yraepoaa: okcuabl yriaepoma (1) u (IV), yrompHas kuciaora u ee conu. KpemHuii u ero
COCIMHEHUSI.

IlepBonayajibHbIE cBe/leHUs] 00 OPraHNYeCKNX BelecTBax
IlepBoHauabHbIE CBEACHHUS O CTPOEHUM OPraHMYECKUX BELIECTB. YTJIEBOAOPOJbI: METaH, 3TaH,
THieH. VICTOYHUKM  YIJIeBOJOPONOB: NPUPOIHBIM ra3, HepTh, yronb. Kucnopoacoaepxkamue
COCIMHEHMS: CHOUPTHI (METAHON, JTaHON, TJHIEPUH), KapOOHOBBIE KHCIOThI (YKCYyCHas KHCIIOTa,
aMUHOYKCYCHasl KHCJOTa, CTEapuHOBasi W OJIEMHOBAas KHCIOTHI). BHOIOrMYeCKH Ba)KHbIE BEILECTBA!
KUPBI, TIHOK03a, OeJIK1. XMMHUYECKOe 3arpsi3HEHHE OKPYIKaIOIIeH Cpelibl U €ro MOCIEACTBHS.

Tunbl pacyeTHbIX 3a1a4:

1.Beruncnenre MaccoBOi 10JIM XMMHUYECKOT0 3JIEMEHTa 110 GopMyJie COETUHEHUS. Y CTaHOBJICHHE

npocTeiiel (opMyJbl BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHUECKUX JIEMEHTOB. 2.BpIuncieHus 1o

XUMHUYECKUM YPaBHEHUSM KOJMYECTBA, 00BbEMa, MacChl BELIECTBA IO
KOJINYECTBY, 00BbEMY, MAaCCE PEareHTOB WU MPOIYKTOB PEaKI1H.

3.Boruncnenue no XMMUYECKUM ypaBHEHUSIM MaccChl WM KOJIMYECTBA BEIIECTBA MO U3BECTHON Macce
WJIM KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYNAIOUINX B PEAKLIUIO BEIECTB WU MPOAYKTOB PEAKLIUH.

4. Boruncnenue mMacchl (KOJMYECTBa BellecTBa, 00beMa) MPOoJIyKTa peakliuy, €ClIi U3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COACPIKALIETO ONPEAEICHHYIO OO0 IpUMecen

5.PacueTr MaccoBoii 10711 paCTBOPEHHOT'O BEIIECTBA B paCTBOPE.

6. Pemenwne 3a71ay Ha MPaKTUYECKHUIA BBIXOJT BEIIECTBA.

7. Pemenue 3a1a4 Ha 30BITOK U HEJOCTATOK.

IIpumepHBbIe TEMBI JIA00PATOPHBIX PadoT:

1.JTaGopaTopHoe oOOpyAOBaHWE W TpHUEMBbl oOpamieHuss ¢ HuUM. [IpaBuna OGeszomacHO# pabOTHI B
XUMHYECKOHN J1Tab0OPaTOpUH.

2.04ncTKa 3arpsA3HEHHON MTOBApEHHON COJIH.

3. IlpuroroBieHue pacTBOpa ¢ ONPEACIEHHON MacCOBON JOJIEN paCTBOPEHHOT'O BEIIECTBAY.

4.CBoMCTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB U COJICH
5. 'eneTnveckas CBSI3b MEXKIY KJIaCCaMH



HEOPraHUYECKUX COCIUHEHUN.

6.ITomy4yenne ampoTepHOro TUAPOKCHIA U U3YUEHHE €r0 CBOMCTBY.
7. OcylecTBIEHHE HENOYKA XMMUUECKHUX IPEBpaIeHUN
METaJUIOB.

8. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME «MeTannsl 1 UX COCAUHCHU)).

9.Pemenne OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

«Toarpyrmma Kuciopoaa».

10. «Pemenue OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMEC «Hozlrpynr[a a30Ta " yriiepoaan».

11. «ITomyuenue, coOMpaHue U pacriO3HaBaHUE Ia30B».

TemaTn4eckuid NJIaH
8 KJiacce

Ne Tema KoanuecTBo
4acoB
1. [TepBoHaYabHBIC XUMUYECKHE ITOHSITHS. 8
2. ATOMBI XUMHAYECKHAX DIIEMEHTOB. 9
3. [IpocTrie BemecTBa. 7
4, CoeqnHeHUsI XUMHYECKUX DJIEMEHTOB. 14
5. N3meHenuns, IporCXOAIIKE C BEIIECTBAMH. 11
6. PactBopenue. PactBophl. CBOICTBA PACTBOPOB AJICKTPOIHUTOB. 19
HUroro: 68 yacoB
TemaTnuyeckui njiaH
9 kiaace
Ne Tema KoanuecTBo
JacoB
1. [ToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca M BBEJCHHE B Kypc 9 Kiacca. 7
2. Meraiisl 17
3. CKOpOCTh XUMHUYECKHX PEAKIIHIMA 3
4, Hemeramisl 26
5. OpraHnyecKkue COeIMHECHUS 10
6. O06001eHre 3HaHUH TI0 XUMHUH 32 KypC OCHOBHOM IITKOJIBI 5

Hroro:

68 uacos










