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I[Inanupyemble pe3yabTaThl 0CBOEHHS COAEPKAHUS Kypca XMMHUM B

pamkax ¢enepajabHoro npoexkra «Touka pocra»

Pabouas mporpamma yueOHOro Kypca Mo XMMuH Ui 8-9 KiaccoB pa3paboTaHa Ha OCHOBE
®I'OC BTOpOro MOKOJEHUS, IPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsI 10 XUMHH
(6a3oBbIif ypoBeHB) U aBTOpckoi nporpammbl [.C. Pymsutuc O.C. nporpamMmma Kypca XUMHH TS 8-
11 kmaccoB 061meoopazoBaTeNbHBIX yupexaenuii M: JIpoda,2020r.

8 kaacce

JIn4yHOCTHBIE pe3yJIbTAThI
1. Unrepuopuzanusi ~ I'yMaHUCTHYECKUX,  JEMOKPATHYECKMX M TPAJAMLUOHHBIX  IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO poccuiickoro odmiectBa. OCO3HAHHOE, YBAXKHUTEIBHOE U J0OpOKEIATEIEHOE
OTHOIIEHNE K UICTOPUH, KYJIbTYpE, TPAAULIMM, 3bIKaM, [IEHHOCTSIM Hapo10B Poccuu 1 Hapo 0B Mupa.
2. Pa3zBuToe MOpajlbHOE CO3HaHHE M KOMIIETEHTHOCTb B PELICHUHM MOpPaJIbHBIX IpoOJieM Ha
OCHOBEJIMYHOCTHOTO BbIOOpa, (POpMUPOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O INOBEJCHMS,
OCO3HAaHHOTO M OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM IIOCTYHNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO)
3. CchopMupOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YUCHHUIO; YBAKUTEIFHOTO OTHOIICHHS K TPYLY.
4.0co3HaHHOe, YBaXXHUTEIbHOE U JOOpOXKeIaTeabHOE OTHOIIEHHE K JAPYroMy 4YeJOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO, KYJIbTYPE, A3BIKY, BEPE, IPAXKAAHCKON ITO3ULUHU. ' 0TOBHOCTH BECTU AUAJIOT C APYTUMU
JIOJIbMU U JIOCTUraTh B HEM B3aMMOIIOHMMAaHUsI (TOTOBHOCTbh K KOHCTPYHPOBaHMIO 00pa3a mapTHepa 1o
JUAJIOTY).
5. OCBOEHHOCTb COLIMAIBHBIX HOPM, IIPAaBUJI ITOBEIEHU, poJieil U (JOPM COLMATIBHOMN XKHU3HU B Ipynnax u
CcOO0IIIEeECTBAX.
6.HTepuopusanus LEHHOCTEH CO3MJIATEIIBHOIO OTHOUIEHHMS K OKpY’Karolled JeHCTBUTENbHOCTH,
LIEHHOCTEH COLMAJIbHOIO TBOPYECTBA, ILEHHOCTHM NPOJYKTUBHOW OPraHM3allUd  COBMECTHOU
JeSITeIbHOCTH, CaMOpeaJIU3aliy B TPyIIe U OpraHUu3aluy.
7. WuTepuopu3zainys NpaBWl HHIUBUAYAJIBHOIO M KOJUIEKTUBHOTO O€30MacHOro MOBEICHHS B
Ype3BbIYAHBIX CUTYALUAX, YTPOXKAIOIIMX KU3HU U 3I0POBBIO JIFOJIEH, TPaBWJI IIOBEJEHUS Ha TPAHCIIOPTE
U Ha JI0porax.
8.Hanmuuue omblTa HKOJIOTMYECKH OPUEHTUPOBAHHON pPEQIIEKCUBHO-OLICHOYHOW W MPaKTUYECKOU
NESITeIbHOCTH B JKU3HEHHBIX CUTYalMsX (TOTOBHOCTh K HCCIEIOBAHUIO MPHUPOJIbI, K 3aHATHAM
CeNIbCKOXO035HICTBEHHBIM TPY/I0M, K OCYILECTBICHUIO IPUPOIO0XPAHHON JIEATETHLHOCTH). PeryasiTuBHbIe
YYA
1.YMeHue caMoCTOSATENbHO ONpENesITh LeNu 00ydeHUsl, CTaBUTh U (POPMYIMPOBATH HOBBIE 3a7aud B
yuebe M TO3HABATEJIbHON [EeATENbHOCTH, pa3BUBAaTb MOTHUBBI M HHTEPEChl CBOEH IO3HaBaTEIbHOU
NESATENIBHOCTH.
OOy4Jarommiicss CMOXeT:
*  aHaJIM3UPOBATh CYIIECTBYIOLIME W IUIAHUPOBATH OyAyllue oOpa3oBaTeNIbHBIE PE3YJIbTAThl; *
UIEHTU(DUIIPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPECIISIThH TIABHYIO MTpobeMy;
*  BBIJIBUTATh BEPCUHU pelIeHHs MpoOiaeMbl, GOopMyTupoBaTh TUIIOTE3bI, IPEIBOCXUIIATh KOHEUHBIN
pe3yJIbTarT;
* CTaBUTh IIeNb JIEATEIBHOCTH HA OCHOBE ONPEAETICHHON MpoOieMbl M  CYIIECTBYIOIIUX
BO3MOXKHOCTEH;
*  (opmynupoBaTh yueOHbIE 331a4 KaK 1Iaryu JOCTUKEHUSI IOCTaBICHHOM 1eTTu



NesITeNIbHOCTH;

*  000CHOBBIBATH I1IE€JIEBbIE OPHUEHTUPHl U NPUOPUTETHI CCHUIKAMHM Ha ILIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS! JIOTHUECKYIO MTOCIEA0BATEIHHOCTD IIIaroB.

2. YMeHue caMOCTOATEIbHO MJIAHUPOBATh IMYTH TOCTHXKEHUS IIeNiel, B TOM YUCJe aJbTePHATUBHEIC,
OCO3HaHHO BBIOMpaTh Hambosiee 3PPEeKTHUBHBIE CIOCOOBI PEIICHHUs] y4eOHBIX M TO3HABaTEIbHBIX 3ajad.
OO0yuaromuiicsi CMOXKET:

*  OompeneNsTh HeOOXOIMMBIC ACHCTBHE(ST) B COOTBETCTBHH C yU4eOHOM U MO3HABATEIHHON 3aauei U
COCTaBJISITh AITOPUTM HX BBIIOTHCHHUS,

*  00OCHOBBIBaTh U OCYIICCTBIIATH BBIOOp Hanbosee 3(h(PEKTUBHBIX CIIOCOOOB pEIICHUs yUeOHBIX U
M03HABATENIbHBIX 33]1aY;

*  ONpEeNeNsITh/HaXOAUTh, B TOM YHUCIE U3 MPEAJOKEHHBIX BAPUAHTOB, YCIOBHUS JIJISl BBHIIOJHEHUS
y4eOHO 1 TO3HABATEIILHOM 3a/1a4W;

*  BBICTPaMBATh KU3HCHHBIC TUTAHBI HA KPATKOCPOYHOE Oynyiiee (3asBIsATh LEJICBbIC OPHEHTUPBI,
CTaBUTh aJE€KBaTHbIE KM 3aJaud M TNpeiaraTh ICHCTBHS, yKa3biBasi U OOOCHOBBIBAS JIOTUYECKYIO
MOCJIEI0BATEIHHOCTD IIaroB);

*  BBIOMpATh W3 TPEUIOKCHHBIX BAPUAHTOB W CAMOCTOSITEIIBHO HCKATh CPEICTBA/PECYpPCHI IS
pEIICHUS 3a/1a49u/ TOCTHKESHUS TSI,

* COCTaBIIATh IUIAH PEHICHUS npoOsieMbl  (BBIOJHEHHUS MPOEKTA, POBEJCHUS
HCCTIEeI0BaHUS );

*  ONpeNeNTh MOTCHIIMATBHBIC 3aTPYAHCHHS MIPU PEIICHUN y4eOHON M IMO3HABATEIBHOU 3a7a4d U
HAXOJUTh CPEICTBA VIS UX YCTPaHEHUS;
3.YMeHue COOTHOCUTH CBOM JICUCTBUSA C IJIAHUPYEMBIMHU Pe3yJIbTaTaMU, OCYIIECTBIATH KOHTPOJIb CBOEH
NEeSITCIILHOCTH B TPOIECCE JOCTHXKCHHS PE3yNIbTaTa, ONPENesaTh CIIOCOOBI JEHCTBHUH B paMKax
MPEJIOKEHHBIX YCIIOBUH W TpeOOBaHWM, KOPPEKTHUPOBATH CBOM JCWCTBHSI B COOTBETCTBUU C
U3MeHstoneicsa cutyanueil. OOydaronuicss CMOXKeT:

*  OIpEIENATh COBMECTHO C II€JaroroM M CBEPCTHUKAMH KPUTEPUU IIAHUPYEMBIX PE3YJIBTaTOB U
KPUTEPHUH OLICHKU CBOEH yueOHO! AeATeNbHOCTH;

*  cucTEeMaTH3upoBaTh (B TOM 4YHCIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUU IIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESTEIbHOCTH;

*  0oTOMpaTh MHCTPYMEHTHI JJISl OLEHUBAHUS CBOEH NEATENbHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTH B paMKaX MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

*  HaxoJuTh JOCTaTOYHBIE CPEJCTBA JJS BBINOJIHEHMsS] Y4eOHBIX IEHCTBHIM B H3MEHSIOLICHCS
CUTYallMu W/WJIK IPU OTCYTCTBUH INITAHUPYEMOTO pE3yNbTara;

*  CBEpATh CBOM JICHCTBHUS C LENBIO U, IPU HEOOXOIUMOCTH, UCIIPABIISTH OIIUOKH CAaMOCTOSTENBHO.

4.BnageHne OCHOBaMH CaMOKOHTpPOJIS, CaMOOLEHKH, IPHUHATHA PEHIEHHWH M  OCYIIECTBJICHUS

OCO3HaHHOTO BBIOOPA B yueOHOMW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

*  I[pPUHUMATbH pPEIICHNE B yUeOHON CUTYalluu U HECTU 332 HETO OTBETCTBEHHOCTD;

*  PETPOCHEKTHUBHO OMNpEAENATh, KaKue NEHCTBHUS MO PElIeHUI0 Y4eOHOM 3ajauM WM mapaMeTpbl
9THUX JEHUCTBUIA NPUBEIH K MOJYYCHUIO UMEIOILETrocs MPOyKTa y4eOHO! AeATeNbHOCTH;
KommyHnukarusubie YY /|

1.YMeHue opraHnu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENBHOCTh C yUYUTEIIEM

U CBEpCTHUKAMHU; paboTaTh MHAUBUAYAIBHO U B IPYIIIE: HAXOAUTH O0IIlee peleHue U pa3periaTh

KOH(UIMKTBI Ha OCHOBE COIJIACOBaHMs TO3MLIMH U ydyeTa MHTEpecoB; (HOpMYIHpPOBATH,

apryMEHTHPOBATh U OTCTaUBaTh cBoe MHeHHE. OOyUarommicss CMOXKET:

— HIPUHUMATH IMO3UIUIO CO6€C€}1HI/IK3, IIOHUMad MO3WLUI0 JPYyroro, pasjindyarb B €ro peud. MHCHHUC

(TOUKy 3peHus), 10Ka3aTeabCTBO (apryMEHThI), (GaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUU;
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— ONpEIENSITh CBOM JACUCTBHS U IEHCTBUS MapTHEPa, KOTOPhIE CIOCOOCTBOBAIM WU MPETSITCTBOBAIH
MPOIYKTUBHONW KOMMYHUKAIIHH;

— CTPOUTH TO3UTUBHBIC OTHOIICHUS B TpoIlecce y4eOHOW M MO3HABATENBHOMN ACATENBHOCTH; —
KOPPEKTHO M apTyMEHTUPOBAHHO OTCTAMBATh CBOIO TOYKY 3PEHUS, B JUCKYCCHU YMETh BBIJBUTATH
KOHTpPapryMeHThI, Tepedpa3supoBaTh CBOK MBICTbL (BIaJCHHE MEXaHU3MOM JKBUBAICHTHBIX
3aMeH);

— KPUTHUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C TOCTOMHCTBOM IPU3HABAThH OMIMOOYHOCTD
CBOETO MHEHMS (€Clii OHO TaKOBO) M KOPPEKTUPOBATh €ro; — IMpeaararb aJlbTepHATHUBHOE
pelieHre B KOHQJIUKTHON CUTYallHuu;

—  BBLAETATH OONIYIO TOYKY 3PEHHS B IUCKYCCHH;

— JIOTOBAapHBATHCS O MPAaBHJIAX M BOMPOCAX JJIsl OOCYXKIEHUS B COOTBETCTBHH C MOCTABJICHHOW Tepen
IPYIIION 3a1a4ei;
— OpraHu30BBIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIE (OMpenesTh 00IIIe EeIH, pacipelesTh POy,
JIOTOBApUBATHCA APYT C APYTOM H T. 11.);
— yCcTpaHATh B paMKax Juajora pa3pelBBl B  KOMMYHHKAlWUH, OOYCIOBJICHHBIC
HETIOHUMaHUEM/HETIPUSATHEM CO CTOPOHBI COOECETHIKA 3aJauH, (DOPMBI WIIM COICPIKAHUS THaJIora.

2.YMeHHE OCO3HAaHHO UCIOJb30BaTh pEUEBbIE CpEACTBA B COOTBETCTBUM C 3ajadel

KOMMYHHKAIUH ISl BBIPOKEHUSI CBOMX YYBCTB, MBICICH U MOTPEOHOCTEH IS MIIAaHUPOBAHUS U

perysilud CBOEH JEeATEIbHOCTH; BIIAJICHUE YCTHOM M NMUCBMEHHOW pPEYbI0, MOHOJOTHYECKOU

KOHTEKCTHOU peubto. OOyJaronuiicss CMOXKeT:

*  OIpenessaTh 337a4yy KOMMYHHUKAIMU U B COOTBETCTBUHU C HEM OTOMpATh pedyeBble CPECTBA;

* OTOMpaTh U HCIIOJIb30BATh PEUYEBBIE CPEACTBA B MPOLIECCE KOMMYHUKAIMKU C APYTUMU JIIOJbMU
(muanor B mape, B MaJoi rpynme u T. 11.);

*  MPEICTaBIATH B YCTHOM MJIM MUCHMEHHOW (JOpME pa3BEepHYTHIH IUIaH COOCTBEHHOM AEATEIBHOCTH;

*  co0OnoaTh HOPMBI MYOJIMYHOW peyH, PEerIaMeHT B MOHOJIOTE€ M JUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4uei;

*  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYXKIEHME) U 3allpallluBaTh MHEHUE MMapTHEpPA B paMKax
JMaJIora;

*  [pPUHUMATh PELICHHE B XO/€ AUAJOra U COrJIaCOBBIBATH €0 ¢ COOECETHUKOM;

* CO3/1aBaTh NUCHbMEHHBIE «KJIMIIMPOBAHHBIE» M OPHUTHHAIbHBIE TEKCThl C HCIOJIb30BAHUEM
HEOOXOUMBIX PEUYEBbIX CPE/ICTB;

*  HCINOJb30BaTh BepOajbHbIE CPEICTBA (CPEACTBA JIOTUUECKOM CBSA3M) /7Sl BBIAECTICHUSI CMBICIIOBBIX
0JIOKOB CBOETO BBICTYILJICHHUS;

*  HCIOJNB30BaTh HeBepOabHbIe CpelcTBa WIM  HarjasAHble  MaTepHallsl,
MOATOTOBJICHHBIE/OTOOPAHHBIE TIO]T PYKOBOJICTBOM YUUTEJIS;

* JenaTh OLIEHOYHBIM BBIBOJ O JOCTHKEHMM I€IM KOMMYHMKAI[MM HEIOCPEICTBEHHO IIOCie
3aBepILEeHUs] KOMMYHUKAaTUBHOI'O KOHTAKTa K 0OOCHOBBIBATH €TO.

3.®opMupoBaHue U pa3BuTHE KOMIIETEHTHOCTH B obsacTu MCII0JIb30BaHUs

MH(OPMaLIMOHHOKOMMYHHMKAITMOHHBIX TexHosorui (nanee — MKT). OOyuaromuiics CMOXKeT:

*  IIeJICHANpaBJI€HHO HMCKaTh M HCIIOJIb30BaTh WHGOPMAIMOHHBIE PECYpChl, HEOOXOAMMBIE JUIS
peleHus yueOHbIX U MPaKTHUECKuX 3a1au ¢ nomouibio cpencts UKT;

*  BbIOMpATh, CTPOUTH U UCIIOIH30BATH JEKBATHYIO MHPOPMALMOHHYIO MOJEIb /IS ITepejaul CBOUX
MBICIIEHl CPEICTBAMU €CTECTBEHHBIX M (OPMAIbHBIX S3bIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHHKAIUH;



*  BBIIENATH MH(GOPMALMOHHBIA aCMEKT 3aJaud, ONEpPHUpPOBaTh JAHHBIMU, HMCIIOIb30BAThb MOJEIH
pelieHus 3a1a4u;

*  HCMONB30BaTh KOMITBIOTEPHBIC  TEXHOJIOTMM  (BKJIIOYAast BBIOOP  aJeKBaTHBIX  3ajade
MHCTPYMEHTAJIbHBIX MPOrPaMMHO-AMIAPaTHBIX CPEJCTB U CEPBHUCOB) I pElIeHHs] HHPOPMAIIMOHHBIX
M KOMMYHHUKAIIMOHHBIX YYEOHBIX 3a7a4, B TOM YHUCIIC: BBIYUCIICHUE, HATUCAHUE TTHCEM, COYMHCHHUIA,
JIOKJIaJI0B, pedepaToB, CO3JaHNE TPE3EHTALUN U Jp.;

*  HCNOJb30BaTh UH(POPMALIMIO C YUETOM STUYECKUX U IPABOBBIX HOPM;

* co3maBaTh MH(OPMAIIMOHHBIC PECYpCHl Pa3HOTO TUMA W JJS Pa3HBIX ayJUTOPHUH, COOIIOAATh
MH(OPMALIMOHHYIO TUTUEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

Ilo3naBaresibHble YY ]|

1 . ompenensaTh MOHATHS, CO3/1aBaTh 0000IIEHNUS, YCTAHABIMBATh aHAJIOTHH, KJIaCCU(PUIIMPOBATD,

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUU Ui KiIacCU(UKAIMM, YCTaHABIUBATh

MIPUYMHHO-CJICICTBEHHbIE  CBA3M, CTPOUTH JIOTUYECKOE PACCYXKIEHUE, YMO3aKIIUYEeHUE

(MHAYKTHUBHOE, IETYKTUBHOE, IO AHAJIOTHH) U JIe1aTh BBIBOIbI. OOyJarouuics CMOXKET:

. OTIPECIISATh OOCTOSTENBCTBA, KOTOPHIE MPEIIIIECTBOBATN BOZHUKHOBEHUIO CBSI3H MEXKIY
ABIICHUSIMU, U3 JTHUX OOCTOSITENBCTB BBIACIATH ONPEICNSIONINE, CIOCOOHBIE OBITH MPUUYMHON
JTAHHOTO SIBJICHUSI, BBISBJIATH PUYUHBI U CIIEJICTBUS SIBICHUII;

. CTPOHUTH paccyXJeHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSM U OT YaCTHBIX
SIBJICHUM K OOIIIUM 3aKOHOMEPHOCTSIM;

. CTPOHUTH PACCYXkJICHHE HA OCHOBE CPaBHEHUS MPEAMETOB U SIBICHUMU, BBIICISIS IPU 3TOM
oO1u1e NpU3HaKy;

. M3JIaraTh MOJIY9CHHYIO MH(POPMAITHIO, HHTEPIPETHPYS €€ B KOHTEKCTE PEIIaeMOr 3a/1a4u;

* CaMOCTOSATENBHO YyKa3plBaTh Ha WH(OPMAINHMIO, HYXAAOIIYIOCS B NpPOBEpKe, Mpeiarath u
HOPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALIUY;

. BepOaIM30BaTh SMOLIMOHAIBHOE BIEUYATICHUE, OKa3aHHOE HAa HETO0 UCTOYHUKOM,;

. OOBSICHATH  SIBIIGHUS, TIPOIIECCHI, CBS3M W OTHOIICHUS, BBISBISIEMBIE B  XOJE
MO3HABATEJILHON U HCCIIE0BATEIbCKON AESITEIbHOCTH (IIPUBOJIUTH OOBSCHEHHE C M3MEHEHUEM
(dopMbl MpescTaBIeHHs]; O0BICHATh, NETATU3UPYs WK 000011ast; 00BSICHATh C 33JaHHOW TOYKH
3peHus);

. BBISIBJISATh U HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE€ BO3MOXKHbIE /Hanboee
BEPOATHbIE MPHUYMHBI, BO3MOXKHBIE IOCIEACTBUS 33JaHHOM TPUYMHBI, CaAMOCTOSITENILHO
OCYILECTBIISS IPUYMHHO-CIIEICTBEHHBIN aHAIN3;

. JIeJIaTh BBIBOJ Ha OCHOBE KPUTMUYECKOIO aHAIM3a Pa3HbIX TOYEK 3PEHUs, NOITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel Win CaMOCTOSTEIbHO NOIYYeHHBIMHU TaHHBIMHU.

2.co3aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKM M CHUMBOJIbI, MOJAEIU U CXEMbI Ui pEIICHUS
y4eOHBIX U MO3HaBATEIbHBIX 331a4. OOyUarouuics CMOXKET:

. 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET U/WJIH SIBIICHUE;

. OIpeNIeNIATh JIOTMYECKHE CBA3M MEXIy MpeiIMeTaMHd W/WIM SBICHUAMH, O0O3HA4aTh
JTaHHBIE JIOTHUECKHE CBS3H C MTOMOUIBIO 3HAKOB B CXEME;

. CO03/1aBaTh a0CTPAKTHBII UK peaibHbI 00pa3 MpeaMeTa U/UiH sIBICHUS;

. CTPOUTH MOJIENIb/CXEeMY Ha OCHOBE YCIIOBHH 3a/1auM /WK CrIoco0a ee perieHus;

. co3/1aBaTh BepOalbHbIE, BEIIECTBEHHbIE M WH(OPMALMOHHBIE MOJETH C BbLIECICHHUEM

CYHICCTBCHHBIX XapPaKTCPUCTHUK 00BeKTa JJi1 OIIPCACIICHU A criocoba peuiCHusA 3aJda4d B
COOTBCTCTBHH C CHTyaHHCf/'I;



. MEePEBOANTH CIIOKHYIO TIO0 COCTaBY (MHOTOACIEKTHYIO) MHGOPMAIHIO U3 TpadudecKoro
Wi (GOpMaATM30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, M1 HA000POT;

. CTPOUTH CXEMY, allTOPUTM JCUCTBHUS, UCIPABIATH WU BOCCTAHABIMBATH HEW3BECTHBIM
paHee aJIrTOPUTM Ha OCHOBE UMEIOIIET0Cs 3HaHUs 00 00bEKTe, K KOTOPOMY NPUMEHSIETCS aIrOPUTM;

. CTPOUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

. aHaAJIM3UPOBATh/peeKcUpoBaTh OMBIT Pa3padOTKU W peaju3alud y4eOHOTOo MpPOEKTa,
UCCIIEIOBaHMs (TEOPETUUYECKOT0, AMIMPUUYECKOT0) HA OCHOBE MPEUIOKEHHON MpOoOIeMHON
CHUTYallUH{, TTOCTABICHHOH LIETH W/WIN 33JaHHBIX KPUTEPHUEB OLIEHKU MPOIyKTa/pe3ybTara.

3.CMBICIIOBOE UTEHHE.
OO0yuaroImuiicsi CMOXKET:

. yCTaHABIIMBATh B3AUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, ITPOIIECCOB;
. pPE3IOMUPOBATH IJIaBHYIO UCIO0 TEKCTA;
. peoOpa3OBhIBATh TEKCT, «IIEPEBOJIS» €ro B APYTYI0 MOJAILHOCTH, WHTEPIPETUPOBATH

TEKCT (XyI0KECTBEHHBIN 1 HEXYI0’KECTBEHHBIN — y4eOHBIH, Hay4YHO-TIONMY IS PHBIH,

uHbOpMaMOHHbIH, TekcT non-fiction); ¢ kpurmuecku
OLIEHMBATh COJIEpKaHue U (POpMyY TEKCTa.
4.®opMHUPOBaHHE W PA3BUTHE DKOJIOTHYECKOTO MBIIUICHHS, YMEHHE IPHMEHATH €ro B
M03HABaTEIbHON, KOMMYHHKATHBHOM, COLMAIBLHON MPAKTHKE M MPO(PECCHOHAIBLHOM OPUEHTALIUH.
OOyJaroIUics CMOXKET:

. OIIpeEIIATh CBOE OTHOUIEHHUE K IPUPOIHOMN CPENE;

. aHAJIM3UPOBATh BIIMSHUE SKOJOTHYECKMX (DAaKTOpPOB Ha Cpely OOUTaHUS IKHUBBIX
OpraHU3MOB;

. MIPOBOJIUTH MPUYMHHBIN U BEPOSTHOCTHBIN aHAIIN3 SKOJIOTMUECKUX CUTYaIU;

. pacipoCTpaHsATh SKOJOTUYECKIE 3HAHUS U YYaCTBOBATh B IPAKTHUYECKHX JIEIaxX MO 3aIIUTe

OKpYKaroIlEeH Cpeibl;
. BBIPAKAaTh CBOE OTHOLIEHHUE K IIPUPOJIE Ye€pe3 PUCYHKH, COUMHEHUS, MOJEIIH, IIPOCKTHBIC
paboTHI.
5. PasBuTHEe MOTHMBalMM K OBJIAJECHUIO KYJIbTYpPOH aKTUBHOI'O HCIIOIB30BAaHHUs CIOBApEW M IPYrux
MMOUCKOBBIX cucTeM. OOyJaronuics CMOXKET:
*  OmpenensITh HE0OXOAUMBbIE KJIIOUEBbIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;
*  OCYULIECTBIIATH B3aUMOJEUCTBUE C DJIEKTPOHHBIMU [IOUCKOBBIMHU CUCTEMaMHU, CIIOBAPSIMHY;
*  (QopmMHpOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX UCTOYHHUKOB JUIsl OOBEKTUBU3ALINN
pE3yNbTaTOB IIOUCKA;
* COOTHOCHUTB IOJIyYECHHBIE PE3YJIBTATHI IOMCKA CO CBOECH NEATEIBHOCTHIO.

Hpe}IMeTHbIe pPe3yJabTaThbl

*  OOyuaromuiicst HAy9uTCs 8 Ki1acc
*  XapakTepu30oBaTh OCHOBHBIE  METObI MO3HAHUS:  HAOIIOACHHE,
M3MepeHue, SKCIICPUMEHT;
° OIINCBhIBATH CBOMCTBA TBCPABIX, KUIKUX, ra3006pa3H1>1X BCIICCTB, BbIACTASA UX
CYIIIECTBEHHBIC TTPU3HAKY;
*  packKpbIBaTh CMBICT OCHOBHBIX ~ XUMHYECKHX TOHATUN «aTom,
«MOJIEKYJIIay,



«XUMUYECKUHN SJIEMEHT», «HPOCTOC BCIICCTBO», «CIIOKHOEC BCIICCTBO», «BAJICHTHOCTL,
«XUMHUUYCCKas pCaKiHsi», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMHU,

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MAacChl BELLECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON T€OPHH;

pas3nyaTth XUMUYECKUE U (PU3NUYECKHE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTBI;

OIpeieNIATh COCTaB BELIECTB 0 UX hopMyiam;

OIPEAEIATh BaJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OIpeNeNATh THIl XMMUYECKUX peaKIuii;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKIIUM;

BBISIBJIATh INIPU3HAKH, CBHUJETEIBCTBYIOLIME O MPOTEKAHWM XUMMUYECKOW peakuuu Ipu
BBINOJIHEHUY XMMHUYECKOI'O OIIBITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COEINHEHUH;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;

coOuro1aTh NpaBuiia 6€30MacHON paboThl IPU POBEIEHUH ONBITOB;

10JIb30BAThCS 1a0OPaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;

BBIUUCIIATh KOJIMYECTBO, O0bEM WM MAacCy BEIeCTBa IO KOJUYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIIMH;

XapakTepu3oBaTh (PU3MUYECKHE W XMMUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB: KHCIOPOJA U
BOJIOPO/JIA;

H0JIy4aTh, COOMpATh KUCIOPOA U BOJIOPO;

pacno3HaBaTh OIBITHBIM IIyTEM ra3000pa3HOro BEIIECTBA: KUCIOPOI, BOJOPOL;

PacKphIBAaTh CMBICIT 3aKOHa ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUH «TETIOBOH 3((HEKT peakiumy, «MOJSIPHBIA 00BEM»;
XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapaKTepu30BaTh PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEUIECTB: OKCHUJIOB, KMCIIOT, OCHOBAaHUH, COJIEH;

OIPEAEIIATh NPUHAJIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHM;

COCTaBJIATH (OPMYJIbI HEOPTaHUUYECKUX COETUHEHUI U3YyUEHHBIX KJIACCOB;

IPOBOAMTH ONBITHI, TOATBEPKAAOIINE XUMHYECKHE CBOMCTBA W3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh OINBITHBIM ITYTEM PAcTBOPOB KHUCIOT U IIEJIOYEH MO M3MEHEHHIO OKPAacKu
UH/INKATOpa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KIaCCaMHU HEOPTraHMUECKUX COCIUHEHMI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona .M. Mennaeneena;

OOBSICHATH (PU3NUYECKUN CMBICI aTOMHOTO (TTOPSIKOBOI0) HOMEpa XUMHUYECKOTO HJIEMEHTA,
HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreme .M. Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CTPOEHUSI aTOMOB, CBOMCTB AJIEMEHTOB B Mpezenax
MaJIbIX TIEPUOJIOB U TIABHBIX HOATPYII;
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*  XapakTepu3OBaTh XHWMHUYECKHE 3JEMEHTHl (0T BOAOpPOJA [0 KaJlblMs) Ha OCHOBE HX
NoJIoXKeHHus B mepuoanueckoi cucreme [I.M. MenneneeBa u 0COOEHHOCTEH CTPOCHHUS HX
aTOMOB;

*  COCTaBJISITh CXEMBI CTPOCHUS aTOMOB NEPBIX 20 37IEMEHTOB NEPUOANYECKON CUCTEMBI

J.1. MeHnueneena;

*  pPacKpbIBaTh CMBICI MOHATUHN: «XUMHUUYECKAs CBA3BY, «IJICKTPOOTPUIIATEIIBHOCTD;

*  XapakTepu30BaTh 3aBUCHUMOCTH (DU3MUECKHUX CBOWCTB BEIIECTB OT THMA KPUCTALTUYECKON
pELIEeTKY;

*  ONpeneNisITh BUJ XUMHUYECKOUN CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;

* m300pakaTh CXEMBI CTPOCHUS MOJICKYJ] BEIIECTB, OOPAa30BAHHBIX pA3HBIMH BHJIAMU
XUMUYECKHUX CBS3EH;

*  pacKpbIBaThb  CMBICII  MOHSTHM  «HMOH»,  «KAaTHOH»,  «AHUOH»,  «IJICKTPOJHUTHIM,
CHEDJIEKTPOJIUTBDY,  «IJIEKTPOJUTUYECKAsd JUCCOLMALUA», «OKHUCIHMTENb», «CTEIEHb
OKHUCIICHUSD «BOCCTAHOBUTEIIbY, OKUCIEHUEY, KBOCCTAHOBJICHUEY;

*  ONpEeneNsATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

*  pPACKpBIBATH CMBICI TEOPUHU 3IEKTPOJUTUUECKON AUCCOLIMALINH;

*  COCTaBJIITh YPABHEHHMS AJIEKTPOIUTUYECKON TUCCOMALUH KHUCIIOT, IIEI0YEH, CONEH;

*  OOBSICHATH CYIIHOCTH IpOliecca SIEKTPOIUTHYECKON AMCCOIMAMM U PEaKIHi HOHHOTO
oOMeHa;

*  COCTaBJIATH MOJHBIC U COKPAIIEHHbIC HOHHBIC YPABHEHUS PEaKllui OOMeHa;

*  ONpeleNsiTh BO3MOXXHOCTh IPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa;

*  TIPOBOJUTH PEAKIIMHU, TOATBEPIKIAIONINE KAUeCTBECHHBIN COCTaB PA3INYHBIX BEIICCTB;

*  ONpEeaeNsITh OKUCIUTENb U BOCCTAHOBUTEIID;

*  COCTaBJIATh YPaBHEHMUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

*  Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUECKOHN peaKiui;

*  KIacCH(UIUPOBATH XUMHUECKHUE PEAKITUH 110 PA3TUIHBIM IIPU3HAKAM;

*  XapakTepus3oBaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHMEM U CBONCTBAMHU
HEMETAJIJIOB;

*  TPOBOJUTH OIBITHI MO TIOJYYCHHIO, COOMPAHHI0 M H3YYEHHUIO XUMHUYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

* pacmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HOrO BEIIECTBA: YIIIEKUCIbII ra3 1 aMMHaK;

*  XapaKTepHU30BaTh B3aMMOCBS3b MEXK/Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJJIOB;

* TpaMOTHO 0OpamIaThcs C BEIIECTBAMU B ITOBCEAHEBHON KU3HU

OOy4arommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCS

*  8bl0BUCAMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYLECKUX CBOLICMBAX 8eUjeCcm8 Ha
OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3NUYHBIX XUMUYECKUX PeaKyUll;

*  Xapaxkmepuzoeams 6eujecmed NoO COCMAGY, CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMDb
NPUYUHHO-CLeOCMBEHHblE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU BEUeCmEa;

*  coCmagnAmv MONEKYIApHule U NOJHble UOHHbIe YPABHEeHUs N0 COKPAUJeHHbIM UOHHbIM
VPAaSHEHUAM,



° npocHo3upoeantdb cnocobrocme geujecmea nposeiAamo oOKucjiumeilbHole uimu
80CCINAHOBUMENbHbBIE CEOLUCMBA C yuemom cmenenel OKUCIeHUs 2/1eMEHMOE, exoc);m;ux 6 e2o cocmas,

° cocmaeiims  YypaeHeHuA peam;uﬁ, coomeemcmeyrouux nocae008amenbHOCmu
npeepau;enuﬁ HeopecaHu4eCcKux eeuecme pasiudnblx Kiaccos,

*  gblOBUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl O pe3yIbmamax 8030elcmeus
PA3IUYHBIX (PAKMOPOB HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNONB308aMb NPUOOPEMEHHble 3HAHUSL Ol IKOJIOSUYECKU SPAMOMHO20 NOBEOeHUsl 8
OKpYdHcaroueli cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHble KIIOUEeBble KOMNEMEHYUU Npu BbINOJHEHUU NPOEKmos U
VUeOHO-UCCIe008aMENbCKUX  3a0ad NO  U3YYEHUIO CBOUCMS, Cnoco608 NONYUeHUs U pAcNnO3HABAHUS
geuyecms;

*  00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMULECKUX NPOYECCax,

*  Kpumuyecku OMHOCUMbBCA K NCEBOOHAYUHOU UHGOpMayuu, Hed0OPOCO8eCmHOU peKiame 8
Ccpeocmaax Maccosoll uHgopmayuu;

*  0CO3HABAMb 3HAUEHUE MeOPEeMUUEeCKUX ZHAHUL N0 Xumuu OJisl NPAKMU4eCcKol OesmeibHOCmU
yenosexa,

aeamv MOOenU U cxemvl 0151 peuleHUs Y4UeOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb He0OX00UMOCHb
H00eHUsl NPEONUCAHULL, NPEONA2AeMblX 8 UHCIMPYKYUAX NO UCNOTIb30BAHUIO IeKAPCME, CPeOCme

MOBOU XUMUU U Op
9 ki1acc

JIMYHOCTHBIE pe3yJdbTaThbl

1. Poccwuiickas rpaxaaHnckas UISHTHYHOCTD (MATPUOTH3M, YBaxkeHHe K OTeuecTByY, K IPOLLIOMY U
HACTOSIIIEMY MHOTOHAIIMOHAILHOTO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH W JIOJITAa MeEpes
Popunolt, uneHtudukamus ceds B KadecTBe TpaxnaHuHa Poccum, cyOBeKTHBHAas 3HAYUMOCTH
HCIIOJIb30BAHHA PYCCKOI'O A3bIKA U A3BIKOB HAPOAOB POCCI/II/I, OCO3HAHUEC W OUIYUICHUC JIMYHOCTHOH
CONMPUYACTHOCTH  CyIOh0E€  pOCCHIICKOTO  Hapoja). VIHTepuopusanus  T'yMaHHCTHYECKHUX,
JEMOKPAaTUYECKMX M TPAAUIHUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUICKOTo OO0IIecTBa.
Oco3HaHHOE, YBa)XHTETBbHOE M J00pOXKENaTeNbHOE OTHOIICHHE K HCTOPUU, KYIbTYpE, PEIUTHH,
TpaAULIUAM, S3bIKaM, IIEHHOCTSIM Hapoa0B Poccun u HapoaoB Mupa.

2. TOTOBHOCTB M CITOCOOHOCTH O0YJAFOIIUXCS K CAMOPA3BUTHIO M CAaMOOOPa30BAHUIO HA OCHOBE MOTHBAITUU
K OOyYeHHIO ¥ II03HAHWIO; TOTOBHOCTh W CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY H ITOCTPOSHUIO
JanbHeNIe HHANBUAYAIbHON TpaeKTOPUH 00pa3oBaHus Ha 06a3e OPUEHTHUPOBKHU B MHUpE mpodeccuii u
npodeccHoHaANBHBIX MTPEANOYTEHH, C YYETOM YCTOWYMBBIX MTO3HABATEIILHBIX HHTEPECOB.

3.'oTOBHOCTH Ha OCHOBE 3HAHHSI HOPM MOPAJIH, TyXOBHBIX MJI€AI0B U KYJIbTYPHBIX TPaIULUI
HapoaoB Poccuu, K CO3HATETFHOMY CaMOOTPAaHWYCHHUIO B TOCTYIKAX, MOBEJICHUH, PACTOUYUTEIIBHOM
notpedurenscTBe; CHOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHONICHUS K YUYEHUIO; YBAKUTEIHHOTO
OTHOINICHHUS K TPY/Y, HAIMYHUE OMBITA YUACTHUS B COLUATBHO 3HAYMMOM TPY/E.

4. ChopMHUPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH, YYUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MHpA.

5.0co3HaHHOE, YBRXKHUTEIHLHOE U JOOPOKENATETbHOE OTHOILIIEHUE K APYrOMY UYEIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHHUI0, KYIBTYpE, SI3BIKY, Bepe, IPaXXTaHCKOM MO3UIMH. | OTOBHOCTh U CIIOCOOHOCTH BECTH
Auainor ¢ Jpyrumu JIIOAbMU U JOCTUTaTh B HEM B3aWMOIIOHUMAaHUA (FOTOBHOCTB K KOHCTPYHPOBAHUIO
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oOpasza mapTHepa IO AUAIOTY, TOTOBHOCTh K KOHCTPYMPOBaHHUIO 00Opasa JOMYyCTHUMBIX CIIOCOOOB
JIaJiora, FOTOBHOCTh K KOHCTPYUPOBAHHUIO MpoIiecca Iuanora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB,
IpoIIelyp, FTOTOBHOCTh U CIIOCOOHOCTH K BEICHHIO IIEPETOBOPOB).
6. OCBOCHHOCTh COIMANBHBIX HOPM, MPABWI MOBEACHUSA, poyied U (HOpM COLMATBHOW KH3HU B
rpynnax u cooOiecTBax. ¥Y4actue B HIKOJILHOM CaMOYITPAaBJICHUU U OOIIECTBEHHOM KU3HU B Mpeiesiax
BO3PACTHBIX KOMIETEHIIMH C YYE€TOM pPETHOHANBHBIX, OSTHOKYJIbTYPHBIX, COLIMAJIBHBIX U
HKOHOMHYECKUX 0COOeHHOCTEH ((popMupoBaHHE FOTOBHOCTH K YYaCTHIO B IPOIIECCE YHMOPSAOUYCHUS
COILIMATILHBIX CBSI3€H M OTHOIIEHUH, B KOTOPBIC BKIIFOUEHBI U KOTOpPhIE (DOPMHUPYIOT CaMU ydalluecs,
BKJIIOUEHHOCTh B  HEINOCPEJCTBEHHOE TIpPa)XJaHCKOE ydyacTHE, TOTOBHOCTb Y4acTBOBaTb B
KHU3HEJCATEIIbHOCTH MOJIPOCTKOBOTO 00IIECTBEHHOTO 00BbEIMHEHUA, MIPOYKTUBHO
B3aMMO/ICICTBYIONIETO C COIMAIBbHON Cpefol U COLUAIBHBIMH MHCTUTYTAMH;, HHTEPUOPU3ALIM
LIEHHOCTEMN CO3MATEIbHOI0 OTHOUIEHHUS K OKPYKAIOILIEH NEHCTBUTEIBHOCTH, HEHHOCTEN COLUAIIBHOTO
TBOPYECTBA, LIEGHHOCTH MTPOYKTUBHONW OpraHU3alii COBMECTHOM JEATEIBHOCTH.
7. WuTtepuopmzarysi TpaBWJI HHIWBHUIYaTHbHOTO M KOJUIGKTHBHOTO O€30MacHOrO TIOBEJCHUS B
Ype3BhIYAMHBIX CUTYyallUAX, YrPOXKAIOMIMX >KU3HU M 3[0POBBIO JIIOJCH, MpaBUI MOBEACHUS Ha
TPaAHCIOPTE U HA AOpOrax; c(hOPMUPOBAHHOCTH OCHOB XY/I0’KECTBEHHOU KyJIBTYPhI 00yYarOMINXCs KaK
yacTh HUX OOWEeH JTyXOBHOW KyJbTypbl, Kak 0co0Oro cmnoco0a IO3HAaHUS JKU3HM U CpEACTBA
OpraHu3aluy OOIICHHUS,
8.Hanuume ompiTa HSKOJIOTMYECKH OPHUEHTUPOBAHHON pPEQIIEKCHBHO-OIICHOYHOW M MPAKTHUYECKOM
JESTeIbHOCTH B JKM3HEHHBIX CUTYyallUsX (TOTOBHOCTb K HCCIEAOBAHUIO TMPUPOIBI, K 3aHATUSIM
CEJIbCKOXO03SCTBEHHBIM TPYAOM, K OCYILIECTBICHUIO IPUPOTOOXPAHHOM NEATEIBHOCTH).
Perynsarususie YY ]|

1.YMeHne caMOCTOATENBHO ONPENENATh e 00ydeH I, CTaBUTh U ()OPMYIIMPOBATH HOBBIE 3a7lauil B yueOe U
[IO3HABATEILHOM  JI€ATEJIbHOCTH, pa3BUBaThb MOTHBBI M MHTEpEChl CBOEH IO3HABATEIbHOM
NEeSITEbHOCTH.

OO0y4aroIIMIiCs CMOXKET:

. aHAJIM3UPOBATh CYIIECTBYIOILIUE U MJIAHUPOBATh Oynymire o0pa3oBaTelIbHbIE PE3YJIbTATHI;

. UACHTU(PUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEEIIATh IIaBHYIO PoOIeMy;

. BBIJIBUT'aTh BEPCUU peIIeHUs MPoOsIeMbl, OPMYIHPOBATH TUIIOTE3bI, IPEIBOCXUILATD

KOHEUHBIN pe3ysbTarT;

. CTaBUTh 1€J1b JEITEIbHOCTH Ha OCHOBE ONPEIEIEHHOM NpoOJieMbl M CYLIECTBYIOIIUX
BO3MOKHOCTEH;

. ¢dbopMynHMpoBaTh yueOHbIE 3a/1a4M KaK IIark JOCTH)KEHHsI TOCTABICHHON e JIeTETbHOCTH; *

00OCHOBBIBAThH IIECJICBBIC OPUEHTUPHI M MPHOPHUTETHI CCHUIKAMH HAa IICHHOCTH, YKa3bIBas W
000CHOBBIBAs JIOTHYECKYIO TIOCIIEI0OBATEIIBHOCT II1arOB.
2. YMeHue caMOCTOSITeNIbHO TUIAHUPOBATH MYTH JOCTHIKCHUS IIeNIeH, B TOM YHCIIe albTepHATHBHBIC,
OCO3HaHHO BBIOMpaTh Hanbomee 3 (PeKkTUBHBIE CIIOCOOBI PelIeHUs] YIeOHBIX U MO3HABATENbHBIX 33]1a4.
OOy4Jarommiicss CMOXeT:
. OTpeNIeIsATh HeOOXOANMBIE ACHCTBHE(S) B COOTBETCTBUH C YUEOHOM U TTO3HABATEIILHON 3a/1aueit 1
COCTaBJISITh AITOPUTM HX BBIIIOTHCHHSI,
*  00O0CHOBBIBaTh M OCYLIECTBIATH BBIOOP Hanbosee 3(pPeKTUBHBIX CIOCOOOB pelIeHUs] YUeOHbIX U
IMO3HABATENIbHBIX 3a/1a4;
*  ONpPEICNATH/HAXOIUTh, B TOM YHCIIC U3 MPEIJIOKEHHBIX BAPHAHTOB, YCIOBHUS JUUIS BBITIOJTHCHUS
yaeOHOW 1 TTO3HABATEIILHOM 3a/1a4H;
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*  BBICTpauBaThb >KU3HEHHBIC IUIaHBl Ha KPAaTKOCPOUYHOE Oyayluee (3asBIATh LIEJIEBbIE OPHUEHTHUPSI,
CTaBUTh AJCKBaTHbIE UM 3aJaud U NpeAjaraTh ACUCTBUS, yKa3blBasi U OOOCHOBBIBAsl JIOTUYECKYIO
MOCJIeI0BATEIbHOCTh 111aroB);

*  BBHIOMpaTh M3 NPEIJIOKEHHBIX BAPHUAHTOB M CAMOCTOSTENBHO HCKaTh CPEACTBA/pPecypChl IS

peLeHys 3a1a4n/JOCTI)KEHUS LIENH;

*  COCTaBIATH IUIAH pEIIEHUs MPoOJeMbl (BBIIOIHEHUS MPOEKTa, NMPOBEICHUS HCCIEAOBaHU); ®

OTIpeNIeNIATh MOTEHIMAJIbHBIC 3aTPYJHEHUS NMpPU pEUIeHHH y4yeOHOW M TMO3HABATENbHOM 3a1auu U

HAXO/UTh CPEJICTBA JUIS X YCTPAHEHUS;

- OTHMCHIBATh CBOM OMBIT, OHOPMIISISL €0 JJIsl Iepelaun IPYTUM JIIOSM B BHJIE TEXHOJIOTUH PEUICHHUS
IIPAKTUYECKHX 3a/1a4 ONpeAeIEHHOr0 KJ1acca;

- IUVTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANMBUIYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHH COOTHOCHTH CBOM JCMCTBHUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYILECTBIIATH KOHTPOJb

CBOEH JICATEIILHOCTH B IIPOIIECCE TOCTHKECHHUS PE3YiIbTaTa, ONpPEeAesTh CIIOCOObI IEHCTBUI B paMKax

IIPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMH, KOPPEKTUPOBAaTb CBOM [JEHCTBUA B COOTBETCTBHM C

WU3MEHSIOIICHCS CUTYallUeH.

OO0y4aroIHIiCs CMOXKET:

- paboTasi IO CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESTEIHLHOCTh Ha OCHOBE aHAIIN3a
W3MEHEHHUI CHUTYalluu JUIsl TOJyYeHHs 3alUTAaHUPOBAHHBIX XapPaKTEPUCTUK TPOJYKTa/pe3yabTara; -
yCTaHaBJIMBaTh CBSA3b MEXAY HOJYYEHHBIMHM XapaKTEPUCTUKAMHU IMPOAYKTa M XapaKTepUCTHKaMU
nporecca AesITeIbHOCTH U M0 3aBEPLICHUU JESTEIbHOCTH IpeasaraTh W3MEHEHHE XapaKTepPUCTUK
mporiecca sl MOJIydeHHs! YIIYUIIeHHBIX XapaKTePUCTHK TMPOIYKTa;

- CBSI3aTh CBOU JICUCTBHS C IEINBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITEIBHO.

4.YMeHHe OLICHMBATh MPABUIBHOCTH BBIOJHEHUs Y4eOHOH 3ajjaud, COOCTBEHHbIE BO3MOXKHOCTH €€

pewenust. OOyyaroUMics CMOXKET:

- OTIPE/ICTSTh KPUTEPHUH MTPABUIBHOCTH (KOPPEKTUBHOCTH ) BBHITIOJTHEHHUS y4eOHOW 3a/1a4u;

- aHAIM3UPOBAaTh W OOOCHOBBIBATH TNPUMEHEHHE COOTBETCTBYIOIETO WHCTPYMEHTApUs  JUIs
BBITIOJIHCHHS YIYECOHOMU 3a/1a4u;

- CBOOOJIHO T0JIb30BaThCsl BHIPAOOTAHHBIMHM KPUTEPUSMHU OLIEHKH M CAMOOLEHKH, UCXOMAS U3 LIEIH U
UMEIOIINXCS CPEJCTB, pa3inyas pe3ysibTaT U CocoObl JecTBUM;

- OIICHUBATh TPOIYKT CBOCU AEATEIHHOCTH MO 33JaHHBIM W /WA CAMOCTOSITENIEHO ONpeAeTIEHHBIM
KPUTEPHSIM B COOTBETCTBUU C LENBIO S TEIHHOCTH;

- 000CHOOBBIBATh JIOCTHKUMOCTD LI€JIM BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX
PECYpCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

- (puKkCUpOBaTH M AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5.BnaneHrie OCHOBaMH CaMOKOHTPOJS, CAMOOLEHKH, TPUHATHA pEIIeHUH ¥ OCYIIECTBICHHS

OCO3HaHHOTO BBIOOPA B yueOHOW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

- COOTHOCUTh pe€ajJbHble U IJIAHUPYEMblEe pe3yJabTaThl HHAMBHUIYaJIbHOH 00pa30BaTEIbHOM
NeSITeIbHOCTH U JIeNaTh BBIBOJIBI;

- IPUHAMATh pPelIeHHe B y4eOHOM CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

- IEMOHCTPHPOBATh TPUEMBI PETYISIIUN MCUXO(PH3UOTOTHIECKIX/ SMOIIMOHATBHBIX COCTOSIHUHN IS
nocTikeHust 3¢ddexra ycrnokoeHus (yCTpaHEHHMs SMOLMOHAJIBHOM HANpPsLDKEHHOCTH), 3(dexTa
BOCCTAHOBJIEHUS (OCia0yieHusi NposBICHUNA yTomieHHs), d(pdekra axTHBH3aUUU (TIOBBILICHUS
MCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

KommyHnukatusubie YY /|

1.YMeHne opraHu3oBBIBaTh Yy4e€OHOE COTPYJHHYECTBO U COBMECTHYIO JICSITEIBHOCTH C VYUHUTEIEM H

CBCPCTHUKAMHU, paGOTaTB HHAUBUAYAJIbBHO W B TPYyNIIC: HAXOAWUTb 061].166 peuicHue " paspCuiaTb
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KOH(JIMKTHI HA OCHOBE COTJIaCOBaHUs MO3UIIMM U yueTa HHTepecoB; pOpMYyITUPOBaTh, ApIryMEHTHPOBAThH
W OTCTaWBaTh CBOE MHeHHE. O0yJaromuics CMOXKET:

- MPUHUMATH MO3UIUI0 COOECeTHNKA, MOHUMasl MO3ULIMI0 JPYTOro, pa3indarh B €ro peyu:

MHEHHE (TOUKY 3pEHHS), J0KA3aTEIbCTBO (apPryMEHTHI), PaKThl; TUIIOTE3bI, aKCHOMBI, TCOPUU; —
ONpeAeNsAT, CBOM JCHCTBUS W JACWCTBUS MapTHEpPa, KOTOpPhIE CHOCOOCTBOBAIM WIIU
MPENSATCTBOBAIIN MPOIYKTUBHOW KOMMYHUKAIUU;

- CTPOUTH IIO3UTUBHBIC OTHOIICHHA B mpounecce yqe6H0171 n
IM03HABaTEILHOM JACATCIIBHOCTH,

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pPEHUS, B JIUCKYCCHUH YMETb
BBIBUTATh KOHTPAPTYMEHTHI, MepedpasupoBaTh CBOK MBICHH (BIaJICHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aME€H);

- KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM ITPU3HABATH
OLIMOOYHOCTh CBOEI0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATh €r0; —

Ipeularath aJlbTEPHATUBHOE PEIIEHNE B KOHQIMKTHOW CUTYallUH;
- BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHUH;

— JIOTOBapHBaThCs O MPAaBWJIAX U BOMPOCAX JJsl 0OCYKIIEHUSI B COOTBETCTBUU C MOCTABICHHOM
repen rpyImnon 3agayen;

- OpPTraHU30BBIBATh YI€OHOE B3aUMOCHCTBUE B IpyMIIe (OMPEaessaTh OOIIUe HeH,
pacrpenenaTb posy, 10roBapuBaThCs APYT C IPYTOM U T. 11.);

- yCTpaHATH B paMKax Juajgora pa3pblBBl B KOMMYHUKAIlUHU, OOYCIOBJICHHbBIC
HEMTOHMMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHKa 3amaud, (OpPMBI WM COICPKAHUS
JIHajora.
2.YMeHue 0CO3HaHHO MCHOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33au€ii KOMMYHHMKALIUU JJIs
BBIPQKEHUSI CBOUX UYBCTB, MBICIIEH M MOTpeOHOCTEH A IUIAHUPOBAHUS U PETYISIIUH CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOM W MUCBMEHHOM pPEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOW pEYbIo.
OO0yuaromuiicsi CMOXKET:

. OTIPENIETIATh 3a/1a4y KOMMYHHKAIIUHA U B COOTBETCTBUU C HEH OTOUpATh peUeBbhIe

CpE/CTBa;

. 0oTOMpaTh W UCHOJB30BaTh PEUYEBBIC CPEACTBA B MPOIECCE KOMMYHHMKAIUH C APYTUMU
JOJIbMHU (JTMAJIOT B TIape, B MaJIOH Tpymme u T. 11.);

. MPEJCTaBIsITh B YCTHOMW WM THCHbMEHHOW (popMe pa3BepHYTHIN IIaH COOCTBEHHOMN
JeATEIbHOCTH;

. coOMo1aTh HOPMBI MYOJWYHOW pe4H, perjaMeHT B MOHOJIOTE€ W JUCKYCCHU B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4ei;

. BBICKA3bIBaTh U 0OOCHOBBIBATh MHEHHE (CYKJEHHUE) U 3allpallliBaTh MHEHUE MapTHepa B
pamMKax Juaiora;

. MIPUHUMATh PEIICHHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

. C03/1aBaTh MMMCbMEHHbBIE «KIUIIIMPOBAHHBIE» U OPUTUHATIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;

. WCIIOJIh30BaTh BepOaIbHBIE CpeAcTBa (CpeICcTBa JIOTHYECKOW CBSI3W) ISl BBIJCIICHUS
CMBICTIOBBIX OJIOKOB CBOETO BHICTYILICHUS;

. WCITOJTh30BaTh HeBepOaTbHBIC cpencTaa WU HArJsiaHbIe

MaTepuabl,
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MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIIS;

: JienaTh OLEHOYHBIA BBIBOJ O JIOCTUKEHUH L€ KOMMYHHUKAIMU HENOCPEACTBEHHO MOCIIE
3aBepIICHUS] KOMMYHUKATHUBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. dopmMupoBaHWe U pa3BUTHE  KOMIETCHTHOCTM B OONAacTH  HCIIONH30BAHUS
MH(POPMaITMOHHOKOMMYHHUKAIIMOHHBIX TexHoorui (nanee — MKT). OOyvaronuiics CMOXKET:

. L[eJICHAIIPABJIICHHO MCKaTh U HMCIOJb30BaTh MH(POPMAIMOHHBIE PECYpPChl, HEOOXOAUMbIE
JUTSL pEIICHUS YUeOHBIX M MMPAKTUIECKUX 3a71a4 ¢ moMotbio cpeacts UKT;

. BbIOUpaTh, CTPOUTH U UCIOJIb30BaTh aJEKBATHYI0 HMH(MOPMAIIMOHHYIO MOJENb JJis
nepefaul CBOMX MBICIEH CpPEICTBAMU €CTECTBEHHBIX M (HOpMajbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKAIUU;

. BBIICTISITh MH(POPMAITMOHHBIN acleKT 3a/a4dd, ONEpUpPOBATh JaHHBIMH, UCIOJIL30BaTh
MO/JIeJIb PELICHHUS 3a/1a4H;

. HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTWU (BKJIIOYasi BBHIOOp aJeKBATHBIX 3ajaue
MHCTPYMEHTAJIbHBIX TMPOTPAMMHO-ANNapaTHbIX CPEJICTB U CEPBHUCOB) JJI PEIICHUS
WH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B TOM YHCJIC: BBIYUCIICHUE,
HalMCcaHue MMMCeM, COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHIE IPE3CHTAIMNA U JIp.;

. UCIIOJIb30BaTh MHPOPMAITUIO C YICTOM ITHYECKUX H ITPABOBBIX HOPM;

. co3iaBaTh HH(OPMAIMOHHBIE PECYpChl PA3HOTO THIMA W AN DPa3HBIX AyAUTOPUH,
coOnroaaTh HHOOPMALIMOHHYIO TUTUEHY U MpaBuiia HH(GOPMAaLMOHHON 0€3011aCHOCTH.

ITo3znaBaresibHbIE YY |

1.

YMeHue ompenenatb MOHATUS, co37aBaThb  O0OOIIEHWS, yCTaHABIMBAaTh  aHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BHIOMpATh OCHOBAaHUS M KPUTEPUU Ui KiaccU(DHUKAIUH,
yCTaHaBIWBATh  IPUYMHHO-CJICACTBEHHBIE  CBSI3U, CTPOUTH  JIOTUYECKOE  PACCYXKICHHE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, NEAYKTHBHOE, 10 aHAJOTHUU) U Jenarh BeIBOJbI. OOydaromuics
CMOXKET:

. OTPENIETSATh 00CTOATENHCTBA, KOTOPHIE MPEANIECTBOBAIM BOSHUKHOBEHHUIO CBSI3U
MEXIY SIBICHHUSIMH, U3 OTHUX OOCTOSTENHCTB BBIACIATH OIMpPENeNsIonIfe, CHOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBJICHUS, BBISBIIATH PUYUHBI U CJICACTBUS SBJICHUI;

. CTPOUTH PACCYXJCHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM U OT
YACTHBIX SIBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTB PACCYXIEHUE HA OCHOBE CPAaBHEHHUS IPEIMETOB U SBJICHH, BB IPU
3TOM OOII1e MPU3HAKH;

. u3JaraTh MOJYYCHHYIO WH(POPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE perraeMoi
3a]1auu;

. CaMOCTOSITENIFHO YKa3bIBaThb Ha WH(POPMALNIO, HYXKIAIOMIYIOCS B TPOBEPKE,
npeiarath ¥ MNPpUMEHATh CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

. BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HETO HCTOUHUKOM,;

. OOBSICHATH SIBJICHUS, TPOIIECCHI, CBSI3M W OTHOIICHUS, BBISABISIEMBIE B XOJE

MO3HABATEIBHOM U UCCIIEA0BATENLCKON AEATENbHOCTH (MIPUBOAUTH OOBICHEHHE C U3MEHEHHEM
(bopMBbI TpeACTaBICHUS; OOBICHATD, ACTAIU3UPYS WIM 000011ast; OOBACHATD C 3alaHHON TOYKU
3peHus);

. BBISIBJISITH M Ha3blBaTh NPUYMHBI COOBITHS, SIBJIEHHS, B TOM YHCIIE€ BO3MOYKHBIE
/Hambosiee  BEpOSTHBIE NPUYMHBI, BO3MOXKHBIE IIOCIEACTBUS  3aJaHHOM  IPUYHHBI,
CaMOCTOSITENIBHO OCYILECTBIISS IPUYNHHO-CIIEICTBEHHBIA aHAIIN3;

13



° ACIaTb BBIBOJA Ha OCHOBE KPHUTHYCCKOI'0 aHajlIh3a pa3HbBIX TOYCK 3PCHHA,
MOATBCPXKAATH BBIBOJ COOCTBEHHOM apFYMGHTaHHGﬁ WU CaMOCTOATCIIBHO ITOJIYYCHHBIMU
JaHHBIMH.

2.YMmenue COo3aaBaThb, IPUMCHATH U HpGO6p330BBIBaTI) 3HAaKHW U CUMBOJIbI, MOACIU U CXCMBI IJId PCIICHUA
y‘Ie6HBIX H IIO3HAaBAaTCJIbHBIX 3aJ1a4. O6yqa101u1/11710;1 CMOXKCET.

. 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEAMET W/WIIN SIBIICHHUE;

® OMpCACIIATD JIOTHYCCKUC CBA3U MCIKAY NPCAMCTaAMA 1/ SABJICHUAMU,
0003HaYaTh JaHHBIC JIOTHYECKHE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

. CO3/1aBaTh aOCTPaKTHBIN MM peabHbIA 00pa3 mpeaMeTa 1/UiTi sIBIICHHS,

. CTPOUTH MOJIEIIB/CXEMY Ha OCHOBE YCJIOBHH 3a7a4yl U/UIIK cIloco0a ee peIeHHs;

® CO31aBaThb BGPGaHBHBIe, BCIICCTBCHHBLIC H I/IH(I)OpMaI_II/IOHHBIe MOACIN C

BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpeAeseHHs crnocola perieHus
3a/1a4U B COOTBETCTBUHU C CUTYyALUEH;

. peoOpa3oBhIBAaTh MOJIEIN C IENIBbIO BBISBICHHS OOIMIMX 3aKOHOB, ONPEIEIISIONINX
JAHHYIO MIPEIMETHYIO 00JIacTh;

. NEPEBOJIUTh CIOXKHYIO [0 COCTaBy (MHOTOACIEKTHYIO) WHQPOPMAIUI0 U3
rpaduueckoro v (GopMaTM30BaHHOTO (CHMBOJIBHOTO) TIPEICTABICHHUS B TEKCTOBOE, U
Ha000poT;

. CTPOHUTh CXEMY, QJITOPUTM JICHCTBHSI, WCIPABIATh WJIM BOCCTaHABIMBAThH

HEU3BECTHBII paHee ajlropuTM Ha OCHOBE HMMEIOIIETOCS 3HaHUS 00 OOBEKTe, K KOTOPOMY
HPUMEHSIETCS aJTOPUTM;
. CTPOUTH JI0KA3aTEJIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;
. aHAIM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKU W pealu3aluu  y4eOHOTo
MPOEKTa, HCCIEI0BAaHUSA (TEOPETUUYECKOrO, HSMIUPUYECKOT0) Ha OCHOBE IPEIJIOKCHHOU
npoOJeMHON  CHUTyali, TIOCTaBICHHOW 1IN W/WIM 33JaHHBIX KPHUTEPHEB OLECHKU
MPOJYKTa/pe3ynbTara.
3.CMBICI0BOE UTECHUE.
OO0yuaromuiicsi CMOXKET:

. yCTaHaBIIMBATh B3aUMOCBSA3b ONMCAaHHBIX B TEKCTE COOBITUH, SBICHUH,
IPOLIECCOB;

. PE3IOMUPOBAThH IIABHYIO UJICI0 TEKCTA;

. npeoOpa3oBbIBaTh  TEKCT, «IEPEBOJsA» €ro B  JPYI'Yl0  MOAAJIbHOCTb,
UHTEPIPETUPOBATh  TEKCT  (XYAOKECTBEHHBIH W HEXYAOXKECTBEHHBIH —  y4eOHBbIi,

HAYYHOIOMYJISIPHBIN, HMH(MOPMAIMOHHBIH, TekcT non-fiction); ¢ kpuTuyeckn oOlEHUBATH
cojiepxanue u Gopmy TEKCTa.
3. ®opMUpOBaHUE U PA3BUTHE IKOJIOTUIECKOTO MBIIIUICHUS, YMEHUE MPUMEHSTh €T0 B TO3HABATENbHOI,
KOMMYHHUKATHBHOM, COLIMATIHLHON MPAKTHKE U MPOPEeCCUOHAIBHON OPUEHTAIINH.
OO0y4aroIHIiCs CMOXKET:

. OIIPENEIATh CBOE OTHOLIEHUE K IIPUPOIHOM CPELIE;

. AQHAIM3UPOBATh BIMSHHE SKOJIOTHYECKUX (DaKTOpPOB Ha Cpely OOMTaHUS KUBBIX
OpraHU3MOB;

. IIPOBOJUTH IIPUYMHHBINA U BEPOSATHOCTHBIN aHAIIN3 DKOJIOTHYECKUX CUTYaLUH;

. MIPOrHO3UPOBATh U3MEHEHHSI CUTyalluH MPU CMEHE AEUCTBUS OAHOTO (hakTopa Ha

neiicTBue Ipyroro Gpaxkropa;
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. pacpoCTPaHATh IKOJIOTUYECKUE 3HAHUSA U y4aCTBOBATH B MPAKTUYECKUX JEJIaX 10
3aILUTE OKPYKAIOLICH Cpelbl;
. BBIPAXKATh CBOEC OTHOILUEHUE K IPUPOAEC 4Yepe3 PUCYHKH, COUMHEHMs, MOJEIH,
MIPOEKTHBIE pabOTHI.
5. Pa3BuTue MOTHBAIUU K OBJIAJEHUIO KYJIBTYpPOM AKTUBHOIO HCIIOJIB30BaHUS CIIOBApEH U APYIUX
MOKMCKOBBIX cucTeM. OOyJarOmUiACs CMOKET:

° OIpCACIIATh HGO6XOHI/IMLIC KIIFOYCBBIC TOMCKOBBIC CJIOBA U 3aIIPOCHI;
° OCYIICCTBIIATH BSaHMOHeﬁCTBHe C JJICKTPOHHBIMH ITOMCKOBBIMHU CUCTEMAaMMU, CJIOBAPAMMU,
° q)OpMI/IpOBaTb MHOXCCTBCHHYIO BBI60pKy N3 IMOUCKOBBIX MCTOYHHUKOB IJIA O6’beKTI/IBI/ISaI_II/II/I

pe3yJbTaTOB MOUCKA;
. COOTHOCHUTD MOJTyYEHHBIE PE3yJIbTAThl IOUCKA CO CBOCH JESTEIbHOCTHIO.
IIpenmeTHble pe3yJIbTaThI

OO0yuaromuiicss HayuYnTCst

. XapaKTepU30BaTh OCHOBHEIC METO/IbI IMO3HAHUS
HaOII0ICHUE, U3MEPCHHUE,
AKCIICPUMEHT;
. OTHMCBIBAaTh CBOMCTBA TBEPJIBIX, )KHUJIKMX, Ta3000pa3HBIX BEIIECTB, BBIICIIAS

HUX CYHICCTBCHHBIC IIPU3HAKH,
° PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHATHUH «aTOM», «KMOJICKYJIay,
«XUMUAYECKUHN SJICMCHT», «IIPOCTOC BEUICCTBO», KCIOXKHOC BCIICCTBO», «BAJICHTHOCTDLY,
«XHUMHUYCCKas peaKusi», UCIIOJIb3Yys 3HAKOBYIO CUCTCMY XUMHUH,

. pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOW TEOPHH;

° pasiiniaTtb XUMHYCCKUC U (1)I/ISI/I‘I€CKI/IG SIBJICHUS,

° Ha3bIBaTh XUMHUYCCKUEC DJICMCHTHI,

. OIIPEETSATh COCTAB BELIECTB 10 UX (hopmynam;

. OTIpeJIeNIATh BJIGHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHMSIX;

. OTIpeNIeNIATh TUIl XMMUYECKUX PEaKIIHii;

° Ha3bIBATh IMPU3HAKU U YCJIOBUS NPOTCKAHUA XUMHUYCCKUX pCaKHHﬁ;

® BBIABJIATH IMPU3HAKH, CBUACTCIBCTBYIOINHUE O IIPOTCKAHUU XUMHUYECKOH
PEaKIMM IPU BBIMOJIHEHUH XMMUYECKOTO OIBITA;

. COCTaBJISATH (POPMYIIBI OMHAPHBIX COEIMHEHUH;

. COCTABJISATh YPABHEHUSI XUMHUUECKUX PEAKIINIA;

. coOroAaTh mpaBuiia 6€30MacHoi paboThI IPHU MPOBEIEHUH OTIBITOB;

. 10JIb30BaThCs 1a00PaTOPHBIM 000PYIOBAaHUEM U MOCYAOM;

. BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

. BBIUMCIIATh MAaCCOBYIO JIOJNIIO XHMHYECKOTO »JJIEMEHTa 1o Qopmylie
COCIMHEHUS;

. BBIUUCIIATh KOJHYECTBO, OOBEM WM MacCy BeHIeCTBa IO KOJIUYECTBY,

00BEMY, Macce peareHTOB WX MPOIYKTOB PEAKIINH;
. XapaKTepu30BaTh GUINYECKUE K XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB:
KHUCJIOPOJIa M BOAOPO/A;
. MOJIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOS;
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. pacrmo3HaBaTh ONBITHBIM IyTeM Tra3000pa3Hble BELIECTBA: KHUCIOPOJ,
BOJOPO/I;

. pacKpbIBaTh CMBICI 3aKOHA ABOTajapo;

. PacKpbIBaTh CMBICI MOHATUH «TEMIOBOH 3((EKT peakuum», «MOJSPHBIHI
00BEMY;

. XapakTepu3oBaTh (HU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

. PaCKpBIBAaTh CMBICII IIOHATHS «PaCTBOPY;

. BBIYHUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

. IIPUTOTOBIIATH PACTBOPHI C ONPEICIEHHON MacCOBOM JJOJIEH paCTBOPEHHOTO
BEIIECTBA;

. Ha3bIBaTh COCIUHECHMS H3YUCHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

. XapakTepu30BaTh (HPU3NYECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

. OTIPENEIATh TMPHUHAICKHOCTh BEIIECTB K OMNPEISICHHOMY KJaccy
COCTUHECHHI,

. COCTaBJIATH (POPMYJIBI HEOPTaHUYCCKUX COCTUHEHHUIN H3yICHHBIX KJIACCOB;

. MPOBOJIUTDH OIIBITHI, MOJATBEPKIAIOIINE XUMHUUYECKHUE CBOMCTBA M3YyUYCHHBIX

KJIACCOB HCOPIraHNM4YCCKUX BCIICCTB,

® pacnio3HaBaTb OIBITHBIM IIYTEM pPACTBOPBI KHUCIOT H menoqeﬁ 10
HU3MCHCHUIO OKPACKH MHAUKATOPA,

. XapakTEepU30BaTh B3aUMOCBS3b MEXAY KJacCaMd HEOPTaHUYECKUX
COCTMHEHHI;

. packpsiBaTh cMmbich [lepuoguueckoro 3akona JI.1. Mennaeneesa;

. OOBSACHATH (UBMYECKHH CMBICT aTOMHOTO (TIOPSAIKOBOr0) HOMEpa
XUMHYECKOTO AJIEMEHTA, HOMEPOB IPYIIIBI U Nepuofa B nepuogudeckoun cucreme [[.M.
Menneneena;

. OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB

2JIEMEHTOB B MPEJENIaxX MAIBIX IEPUOAOB U TTIaBHBIX IOAIPYIIIL;

. XapakTepu30BaTh XUMHUYECKHE 3JEMEHTHI (0T BOAOpOJa A0 KajibliMsd) Ha
OCHOBE MX MOJOXKEeHUsI B mepuoanyeckor cucreme [[.M. MenpaeneeBa u ocoOeHHOCTEM
CTPOEHHS UX aTOMOB;

. COCTaBIATb CXEMbl CTpPOEHMS aTOMOB IepBelx 20  3I€MEHTOB
nepuoanudeckou cucreMsl .M. Menneneesa;

. pacKpbIBaTh CMBICIT MOHSATUI: «XUMHYECKast CBA3bY,
«QIEKTPOOTPULIATEIILHOCTbY;

. XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN pEelIeTKH;

. ONPENENATh BUJl XUMUYECKOM CBSI3M B HEOPTraHUUYECKUX COCTUHEHUSAX;

. n300pakaTh CXEMbI CTPOCHHSI MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU

BUJaM1 XUMHYECCKHUX CBSISCf/'I;

® PAaCKpPBIBATH CMBICII MOHSITHH «MOH», KKATUOH», KAaHUOH», «BJICKTPOJIUTLI»,
CHEIJICKTPOJIIUTBD», <«OJICKTPOJIMTUYCCKAd aOUCCoOlUalUnsa», «OKUCIUTCIIb», «CTCIICHb
OKHCJICHHUA» «KBOCCTAHOBHUTECIIb), KOKHUCICHUC), «BOCCTAHOBJICHUC),

° OIPCACIIAThL CTCIICHDb OKUCJICHUA aTOMa 3JICMCHTA B COCIUHCHUH,

® PACKpPBIBATE CMBICITT TCOPHUUN BHGKTpOHHTI/I‘IeCKOﬁ JUCCOoranuu,
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® COCTAaBJISITb  YpPaBHCHUA 3J'I€KTpOJ'II/ITI/ILIeCKOI71 Jucconuanum  KUCIIOT,

IIeI0YeH, COMICH;

. OOBSCHSITH CYIIHOCTh TIpOIECCa JIIEKTPOIUTHUYECKON TUCCOLMAIMU U
peaxiuiit HFOHHOTO OOMEHa;

. COCTABIISATH TIOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHEHHS PEAKIIMU OOMCEHA;

. OTIPENIeNIATh BO3MOXHOCTh ITPOTEKAHMSI PEAKIIMA HOHHOTO 0OMEHa,

. MIPOBOJHUTH PEAKIIUH, TIOATBEPIKIAFOIINE KAUeCTBEHHBIN COCTaB PA3IUYHBIX
BEIIIECTB;

. OTIPECIISATH OKUCIIUTENh U BOCCTAHOBUTED,

. COCTaBIISITh YPABHEHUS OKHCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINH;

. Ha3bIBaTh ()AaKTOPBI, BIUSIONIME HA CKOPOCTh XMMUYECKON peaKIui,

. KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIMH 10 PA3TMYHBIM IPU3HAKAM;

. XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH
HEMETaJIJIOB;

. MIPOBOJIUTH OTIBITHI 110 MOJIYUYECHUIO, COOUPAHUIO M U3YUYCHHIO XUMHUYECKUX

CBOWCTB ra3000pa3HbIX BEIIECTB: YIIICKKCIOrO ra3a, aMMHaKa;

° pacrno3HaBaTb OIIBITHBIM IIYTCM F3.3006pa3HI)I€ BCIICCTBA: YTHCKHCHLIﬁ ra3

U aMMHUAK; * XapaKTCPU30BaTb B3aMMOCBA3b MCKAY COCTaAaBOM, CTPOCHUCM U CBOMCTBaMH

METAaJIJIOB;

° Ha3bIBaTb OPTraHUYCCKUC BCUICCTBA 110 UX (1)0pMyJIe: METaH, 5TaH, 3THUJICH,

MCTAHOJI, 3TAHOJI, TJIMLICPUH, YKCYCHAA KUCIIOTA, AMUHOYKCYCHAsA KHUCIIOTA, CTCAapUHOBAA

KHCJIOTa, OJICMHOBAA KUCJI0TAa, I'NIFOKO034,

. OLICHMBATh BJIMSHUE XMMHUYECKOTO 3arps3HEHMs OKPYXKAIOLIEH cpeabl Ha
OpraHu3M 4Y€eJI0BEKa;

. IpaMOTHO 00palIaThCsl C BELIECTBAMU B IIOBCEIHEBHON )KU3HU

. ONpENEeNATh  BO3MOXKHOCTb  IPOTEKAHUS  pPEaKUUd  HEKOTOPBIX

HpeHCTaBHTCHGﬁ OpraHn4€CKuXx BCOICCTB C KHUCIOPOAOM, BOJOPOAOM, METAJIJIaMHU,

OCHOBAHUSAMHU, IaJIOTCHAMMU.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYHTHCHA

*  BblOGU2AMb U NPOGEPAMb IKCNEPUMEHMANLHO 2UNOME3bL O XUMUYECKUX CEOUCMBAX 6euecms Ha
OCHOB€ UX COCMABa U CMPOeHUs, UX CNOCOOHOCMU 6CMYNAmMb 68 XUMUYecKue peakyuu, 0 xapakmepe u
NPOOYKMAX PAIUUHBIX XUMUYECKUX PeaKyull;

* Xapaxmepuzoéamb 6ewjecmea NoO COCmagy, CMpPOEHUuro U CE0UCMEAM, YCMAHABAUEAMb
NPUYUHHO-CIeOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTNUKAMU BEUeCmEa;

* cocmaenAmb MOJNEKYIAPHble U NOIHblIE UOHHbIE YPAGHEHUSA NO COKPAUWEHHbIM UOHHbIM
YpaeHeHuaMm,

*  NPOCHO3UPO6AMb CnocoOHOCMb 6eujecmeéa  NpoAGNAMb  OKUCTUMENbHbLE unu
80CCMAHOBUMENIbHBLE CEOUCMEBA C YUemOM CeneHel OKUCIEHUs IeEMEHIO08, 8X00AUUX 8 €20 COCMASB,

* cocmasnAams YpasHeHus peakyuil, coomeemcmeyiouux nocieo008ameabHoCmu npespaujeHul
HEOP2AHUYECKUX 6eujeCme pasiuyHblx K1accos;

* gbl0GUCAMb U NPOGEPAMb IKCHNEPUMEHMANILHO 2UNOme3bl O pe3yibmamax 6030eucmeus
PAa3IUYHbIX YAKMOPOE HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;
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*  UCNONBL306aMb NPUOOPEemeHHble 3HAHUS OJI IKONOSUYECKU 2SPAMOMHO20 MNOBEOeHUs 6
OKpYdHcaroueli cpeoe;

*  UCNONBL306aMb NpUOOpemeHHble KIlouesble KOMNeMmeHYuu Npu 6bINOJIHEeHUU HPOeKmos U
VUeOHO-UCCTe008aMENbCKUX 3a0ay NO U3YYEHUIO CBOUCMSE, CNOCOD08 NONIYYeHUs U PACHO3HABAHUS
sewecms;

*  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

*  Kpumuuecku OMHOCUMbCA K NCeBOOHAYYHOU UH@opmayuu, HedoOPOCOBECMHOU peKiame 6
Ccpeocmaax Maccosoll uHgopmayuu;

*  0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX SHAHUL N0 XUMUU 0I5l NPAKMULECKOU 0esimenlbHOCIU
yenoseKa,

* co30a8amv Mooenu U cxemvl O peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb
He0OX00UMOCHb COONI0OEHUS NPEONUCAHUU, NPedSlacaeMblX 8 UHCIPYKYUSX NO UCHONb30BAHUIO JIEKAPCMS,
cpedcma 6blmoBol Xumuu u op.
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B Tadunne npuBeaeHbl BpeMEHHbIC PAMKH U T€MbI ABTOPCKOH  NMPOrpaMMbl Kypca XUMHUH
U IPUMEPHOI POrpamMMBbl.

Paspen npumepHoit KonunyectBo Tembl aBTOPCKO# NPOrpaMMBI KonunuectBo

NPOrpamMmbl 4acoB Kypca XMMHHU I OCHOBHOI 4acos
LIKOJIBI

OcHoBHBIE He menee Brenenue (8 kiacc) 3
[IpocTsle BemecTBa 7

HOHATHA 52 CoenuHenus xummuecknx| 10
3JIEMEHTOB

XUMHH HN3MeHnenus, npoucxoasume C 4
BELIECTBAMU
Bopa B »xu3HM yenoBeka 2
[IpaxTukym 1 )

CBoiicTBa pacTBOPOB 3JEKTPOIUTOB | 17

['eneTnyeckas cBsi3b MEXIy Kiaccamu| 2
HEOPraHWYECKUX COCIUHEHUN

[IpakTukym 2 2
[lemouHbIe METAILIBI 2
l"anorensr 2
Hroro: 56
[Iepuoanueckuii 3akon | He menee 18 Beenenue (8 kiacc) 1
" ATOMBI XHMHUYECKUX JICMCHTOB 10
CoenuHeHns XUMHUUYECKHX BJIEMEHTOB| 2
Tepuoanieckas (CTeneHpb OKUCTIEHHS)
crcTeMa Brenenue (9 kiacc) 5
Uroro: 18
XUMHYECKHUX
3JIEMEHTOB
. . Menneneera.
Crtpoenue BemiecTBa
MHoroo0pasue He menee 16 N3menenus, IIPOUCXOMAIINE c 6
XUMHYECKHUX PEaKIIHii BEIIECTBAMHU
DNEeKTPONUTHYECKAs TUCCOIUAIIHS 4
OKHUCIUTENFHO BOCCTAHOBUTENBbHBIE | 3
peakuuu
Brenenue (9 knacc) 5
Hroro: 18
Mmuoroo6pasue He menee 19 | Merasuibl 14
BEIIIECTB HemeTtasr 25
Hroro: 39

19



Bcero 131 4 3a 1Ba roga oOyuenus + 9 4 — pe3epBHOE BpeMsI

Coaep:xxanue Kypca XuMuM B 8 kiacce

BBenenue B xumuio (4 4)
XUMUs — HayKa O BEIIECTBAX, UX CBOKMCTBAX U NPEBPALIEHUSIX.
[ToHsITHE O XUMUYECKOM BJIEMEHTE U OopMax ero CyIeCTBOBaHUs: CBOOOJHBIX aTOMAaX, TPOCTHIX
Y CJIOKHBIX BEILIECTBA

[IpeBpamenus BemecT. OTIMYME XUMUYECKUX PEaKIUil OT PU3HUECKuX sBICHUN. Poib xumun
B )KM3HU YEJIOBEKA.

Kparkue cBeneHns u3 UCTOPUM BO3HMKHOBEHUs WU pa3BuUTUA XuMuH. [lepuop anxumwum.
[Tonsitue o punocodpckom kamue. Xumusi B X VI B. Pazputne xumun Ha Pycu. Poibs oTedecTBeHHBIX
YUEHBIX B CTAHOBJICHHHM XMMHUUYECKOI Hayku - paboTsl M. B. Jlomonocosa, A. M. bytneposa, /. U.
Menneneesa.

XuMuyeckasi CAMBOJIMKA. 3HAKW XMUMUYECKHX 3JIEMEHTOB U IIPOUCXOKICHUE UX Ha3BaHUI.
Xumuueckue popmynbl. Uuaexcel 1 kodddunmenTsl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJspHas
Macchl. Pacuet MaccoBO# JOJIM XUMUYECKOTO 3JIeMEHTa Mo (popMyrie BellecTBa.

ITepuoanueckas cucrema xuMmuueckux 3iueMeHToB . 1. Menaeneesa, ee ctpykrypa:
MaJible ¥ OOJIBIINE MEPUOABI, TPYIIIBI U MOATPYIIbI (J1aBHAs U ToOouHas). [leproauueckas cucrema Kak
CIPaBOYHOE OCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxaeHrne OTHOCUTENbHON MOJIEKYISIPHOM Macchl BEIIECTBA 110
€ro XuMHueckoil popmyiie. 2. Borurcienne MacCOBOM A0IM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE 110
ero ¢popmyre.

Tema 1. ATOMBI XHMHY€CKHX 3JIEMEHTOB (8 1)

AToMBI Kak (opMa CYIIECTBOBAHHUSA XUMHMUYECKUX 31eMEHTOB. OCHOBHBIE CBEIEHUS O
CTPOCHHUU aTOMOB. JloKa3aTenbCTBa CIOXKHOCTH CTpoeHus aroMoB. OmbiTel Pesepdopaa.
[InanerapHas Mopenb cTpoeHus atoma. CocTaB aTOMHBIX sJ€p: MPOTOHBI M HEHUTPOHBI.
OTtHocuTenbHasE aToMHasi Macca. B3auMOCBs3b HMOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHTEIbHAs
aTOMHasi Maccay. VI3MeHeHue 4ucia MPOTOHOB B sJIpe aToMa - 00pa30BaHHE HOBBIX XMMHMUYECKUX
3JIeMEeHTOB. M3MeHeHue uncia HEMTPOHOB B sApe aToma - oOpa3oBaHue U30TONOB. COBpeMEHHOe
OINPECIICHUE TOHATUS «XUMHYECKHM 371eMeHT». M30Tombl Kak pa3HOBUAHOCTH AaTOMOB OJHOIO
XUMHUYECKOTO 3JIeMeHTa. ONEeKTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000J0YEK aTOMOB XUMHYECKHX
anemeHTOB Nel-20 mepmoamdeckoit cuctemsl [l. WM. MenneneeBa. IloHsATHe O 3aBepIIEHHOM U
HE3aBEpIICHHOM DJJIEKTPOHHOM cllo€ (dHepreTudeckoM YypoBHe). Ilepumonmyeckas cucrema
XUMHYecKHX 3meMeHToB [I. V1. MenneneeBa U cTpoeHHE aTOMOB: (PU3MUYECKUI CMBICIT MTOPSAAKOBOTO
HOMeEpa JIEMEHTa, HOMepa I'pyIIbl, HoMepa niepuoaa. M3meHeHue uncia 3JeKTPOHOB Ha BHELTHEM
AIIEKTPOHHOM ypPOBHE aroMa XHUMHYECKOrOo OJJIEMEHTa - 00pa3oBaHHE IIOJIOKUTENbHBIX U
OTpULIATENIbHBIX HOHOB. MoOHBI, 0o0Opa3oBaHHBIE aTOMaMHM METaNIOB W HeMmeTayuioB. [IpuumHbI
W3MEHEHHUS METAININYECKUX U HEMETAJUINYECKUX CBOMCTB B IEPUOAAX U IPyIIax.
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O6pazoBanne OMHApHBIX coenuHeHHi. [ToHsTHE 00 MOHHOW cBs3u. Cxembl 0Opa3oBaHUS
WOHHOW CBsI3M. B3ammojeicTBHE aTOMOB XUMHUYECKHUX JJIEMEHTOB-HEMETAUIOB MEXIY COOOH -
o0Opa3oBaHHE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaJieHTHas HEMOJsSpHAas XUMUYECKast
CBsI3b. DIEKTPOHHBIEC U CTPYKTYpHBIE PopMymbl. B3ammoeiicTBie aTOMOB XUMHUYECKUX AJIEMEHTOB-
HEMETaUIOB  MEXIy co0oii - oOpa3oBaHWe OWHApHBIX  COCIMHCHHH  HEMETAJIOB.
DJIEKTPOOTPULIATEILHOCT. [IOHATHE O KOBAJIGHTHOM MOJSPHOM CBA3W. B3aumoneicTBHEe aTOMOB
XUMHUYECKHX JJIEMEHTOB-METAJJIOB MEXIy CO000il - 00pa3oBaHHE METAUIMYECKHUX KPHCTAILIOB.
ITousTHe 0 METaIIIMYECKOM CBI3H.

JdemoncTpaumu. Mojaenn aroMOB XUMHYECKUX dJeMeHTOB. llepuoanueckas cucrema
XxuMHYeCcKuX 31eMeHToB J[. M. Menpaeneena.

Tema 2 IIpocTbie BemecTBa (6 4)
[TonoxeHrne MeTaUIOB 1 HEMETAUIOB B MEPUOJIMYECKON CHCTEME XMMUUYECKHUX AJIIEMEHTOB
. . MenneneeBa. BaxkHelmume npocTble BEUIECTBA - METAJUIBL: JKEJIE€30, ATIOMUHUN, KaJbLIH,
MarHui, HaTpuil, kanuid. O01ue puznyecKkue CBOMCTBa METAIIJIOB.

Baxkneiiiue mnpocTble BellecTBA - HEMETaulbl, 0Opa30BaHHBIE aTOMaMU KHUCIOPOa,
BOJIOpPOJa, a30Ta, cepwl, (ocdopa, yriepona. CrocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K
00pa3oBaHUIO0 HECKOJNBKHUX MPOCTHIX BEUIECTB - aJIOTPONHUSA. AJUIOTPONHBIE MOAU(PUKAIUN
Kuciopoaa, ¢ochopa u onoBa. Merauinyeckue 1 HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIETICHUS TPOCTHIX BEIICCTB HA METAJUTBI K HEMETAJLIIBI.

[Tocrostnras ABoranpo. KonmdectBo BemectBa. Moisb. MossipHas macca. MonsipHbId
o0beM ra3000pa3HbIX BemiecTB. KpaTHble eIMHUIBI KOJUYECTBA BELIECTBA — MWIUIMMOJIb U
KHUJIOMOJIb, MIJIJTUMOJISIPHAst ¥ KMJIOMOJISIPHAs: MacChl BEIECTBA, MUJUTUMOJIIPHBIN U KUJIOMOJISIPHBIN
00BEMBI TA3000Pa3HBIX BEIIECTB.

PacueTsl ¢ HCITOTB30BaHUEM ITOHATHHN «KOJIUIECTBO BCIICCTBA», «KMOJIAPHAA Maccay, «MOJ'ISIpHI)II\/JI

00BbEM razoBy, «IOCTOSTHHAS ABOTAIPO».

Pacyernbie 3agaum. 1. BblunciieHHe MOJISIDHOM MAacChl BEIIECTB 110 XUMHUYECKHM
(dopmynam. 2. PacueTsl ¢ UCIOIB30BaHUEM MOHITUN «KOJIMYECTBO BELECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSHHAs ABOTaJIpo».

JeMoHcTpanuu. HekoTopble MeTauIbl 1 HEMETAJUIbI KOJIMYECTBOM BEIECTBA 1 MOJIb.

Mogenb MOJISIPHOT'O o0bema F33006p33HBIX BCIICCTB.

Tema 3 CoeanHeHusi XMMHYECKHX 3JIeMeHTOB (144)

Crenens oxucienus. OmnpeneneHHe CTENEHW OKUCICHHS JJIEMEHTOB MO XUMHYECKON
dbopmyne coenunenus. CocraBienue QGopMyn OWHAPHBIX COEIWHEHUM, OOmuUN Ccrmocod ux
Ha3bIBaHWS. bUHApHBIE COCTUHEHUS: OKCUIBI, XJIOPHUBI, Cyabduabl u Ap. CocraBienue ux Gopmyi.
[TpencraBuTeN OKCHUIOB: BOJA, YIJIEKUCIHBIN Ta3 U HeraimieHas u3BecTh. [IpencTaBuTenu neTy4dnx
BOJIOPOJHBIX COSAMHECHHIA: XJIOPOBOJIOPO] i AMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBopuMOCTh oOcHOBaHMi B Boze. Tabmuna
PacTBOPUMOCTH THIPOKCUIOB M coieil B Boje. [IpencraBurenu mienodein: rUApOKCHABI HATPUS,
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Kanmusg W Kaneius. [loHATHE O KadecTBEHHBIX peaknusax. Muawkaropel. M3mMeHeHHE OKpacku
WHIUKATOPOB B IIEIIOYHON cpejie.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccuduxanus xucnot. IIpeacTaBuTeny KUCIOT: cepHas,
COJIAHAs U a30THas. MI3MeHeHne OKpacku MHAMKATOPOB B KUCIIOTHOM CpeJie.

Comnu xak ITPOU3BOAHBIC KUCIIOT U ocHoBaHmi. MIX cocTaB u Ha3BaHHSI. PaCTBOpI/IMOCTB coJieil B

Bozie. [IpencraBurenu comneit: xiopua HaTpusi, KapOoHAT U GochaT KalbIusl.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MG}KMOJ'IGKYJ'IHPHBIG B3aHMOHeﬁCTBHH. Turner KPpUCTATINIMYCCKUX PCUICTOK: HOHHAsA, aTOMHas,

MOJICKYJIdpHAas U METAJIJIMYCCKad. 3aBUCHMOCTH CBOMCTB BCIICCTB OT THUIIOB KPUCTAJUIMYCCKUX PCHICTOK.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa JUIs

BCIICCTB MOJICKYJISIDHOI'O CTPOCHM.

Yuctele BelecTBa U CMECH. HpI/IMepH KHUIOKUX, TBCPABIX H F3.3006paBHBIX cMeceH.
CBolicTBa YHCTHIX BCIICCTB U cMeceli. 1Ix cocraB. MaccoBasg U o0beMHas J0JIM KOMIIOHCHTA CMCCH.
PvaeTH, CBsA3aHHBIC C UCIIOJIb30BAHUECM ITOHATHA JOJIA.

Pacuérnbie 3agaun. 1. PacueT MaccoBoii n 00bEMHOI 101K KOMIIOHEHTOB CMECH BEIISCTB.
2. BerunciieHre MacCOBOM JI0JTH BEIIIECTBA B PACTBOPE MO M3BECTHOM MAacCE PACTBOPEHHOTO BEIIECTBA
W Macce pacTBopuTens. 3. BelumcieHue Macchl pacTBOPSEMOIrO BEIIECTBA W PacTBOPHUTEINS,
HEOOXOIUMBIX IS PUTOTOBJICHUS OTPEICICHHON MacChl pacTBOpa ¢ M3BECTHOM MacCOBOM JI0JICH
PacTBOPEHHOTO BEIIECTRA.

Jemonctpanuu.  OO6pasib OKCHJIOB, KHCJTIOT, OCHOBaHUN W coneil.
Mognenu KpucTalNInYecKUX PEIIeTOK XJIOpUaa HaTpus, anmasa, okcuaa yriaepoza (IV). CrnocoOsr

pa3aciICHUA CMeceﬁ, AUCTUIIIATNSA BOJBI.

JIaﬁopaTopHLIe onbIThI. 1. 3HAKOMCTBO C O6p83].IaMI/I BCIICCTB Pa3HbIX KJIACCOB. 2. Pazngenenue

cMecen.

Tema 4 HN3MeHeHusi, npoucxoasiimme ¢ Bemecrsamu (12y4)

[ToHsiTHE SIBIICHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMU. SIBICHUS, CBI3aHHBIE C
W3MEHEHUEM KPHUCTAUTMYECKOTO CTPOEHHUS BEIIECTBA MPH MOCTOSIHHOM €ro COCTaBe, (pu3nueckue
saBieHUs. ODU3NYECKUE SIBJICHUS B XUMHUU: JUCTUIUISIIUSA, KPUCTAILUIU3ALNS, BHIITAPUBAHUE U BO3TOHKA
BEIIIECTB, IIEHTPU(YTHPOBAHUE.

SIBnenus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, - XUMUYECKue peakuuu. [IpusHaku
U YCJIOBUSI MPOTEKaHUs XUMUYEeCKHX peakuuil. [loHsTre 00 3K30- M SHAOTEPMUUECKUX PEaKIHUIX.
Peaknuy ropeHus Kak 4aCTHBIM Cy4dall 3K30TEPMUYECKHUX PEAKIUH, POTEKAOIINX C BBIICICHUEM
CBETa.

3aKOH COXpaHEHUS MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHMs. 3HAUYEHHE WHICKCOB U
ko3 PunnentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIHi.
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Pacyerbl mo XuMHYeCKHMM ypaBHEHHUsM. PelieHue 3ajay Ha HaXOXKJIEHHE KOJIMYECTBA
BEIIeCTBa, MAacChl WM 00beMa MPOJAYKTa PEaKIMH MO KOJIWYECTBY BEIIECTBA, Macce WM 00beEMY
MCXOJIHOTO BelecTBa. PacyeTsl ¢ MCHOJIb30BAHUEM MOHSTHUS «JI0JIs», KOT/Ia MCXOJHOE BEIIECTBO
JJaHO B BHJIE pPacTBOpa C 3aJaHHON MacCOBOW J0Jie PACTBOPEHHOI'O BEIIECTBA HIJIM COACPKUT
OTIpEeICNICHHYIO JIOJII0 IPUMECEH.

Peakuuu paznoxenus. [Tonstie o ckopoctn xumMuueckux peakuuii. Karanuzatopsl. @epMeHTHI.

Peaknun coenuuenus. KartanmuTuueckue H HeKaTaquTHUecKue peaknuu. OOpatumeie H

HeoOpaTUMBbIE peaKklUu.

Peakuuu 3aMenieHus.  DNEKTPOXMMHYECKMH  pAl  HANpsSOHKEHUM  METalJIoB,  €ro
WCIIOJIb30BAaHUE JUIsl IPOrHO3UMPOBAHUS BO3MOXHOCTH NPOTEKAHMs PEAKLMM MEXNy MeTalllaMU U
pacTBOpamMM KHCIOT. Peaknuu BBITECHEHMs OJHUX METAJUIOB M3 PAaCTBOPOB UX COJIEH IPYIMMH
MeETaJIJIaMH.

Peakumu oOmeHa. Peakiinu HelTpanu3anuu. Y CIOBUs MPOTEKAHMSI PEAKIIHiA 0OMEHa B pacTBOpax
JI0 KOHIIa.

Tunbl XMMHUYECKHX peakiuii (M0 MPU3HAKY «YUCIO M COCTaB HCXOJMHBIX BEHICCTB U
MPOJYKTOB PEAKIMN») Ha TPUMEPE CBOWCTB BOJBI. Peakius pas3lioKeHUs - IJIEKTPOJIU3 BOJIBI.
Peaxknnu coeguHeHHs - B3aUMOJIEHCTBHE BOIBI ¢ OKCHAAMH METAIOB M HEMeTawIoB. IloHsTHe
«TUAPOKCUIBI». Peaknuu  3aMemieHdss -  B3aUMOJCWCTBHE BOJBI C  HICJIOYHBIMH U
IEJI0OYHO3EMENIbHBIMU MeTa/u1aMu. Peakiinu oOMeHa (Ha nmpuMepe ruapoiin3a Cyiib(uia aTioMUHMS
1 KapOua KajabIus).

Pacuérnsble 3agaun. 1. BeruuciieHue o XuMHUYECKUM YPaBHEHUSIM MACChI WIIA KOJTUYECTBA
BEIIIECTBA 10 M3BECTHOW MAacce WJIM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAKOIIUX B PEAKIIUIO
BCIICCTB MJIM TPOAYKTOB peakinuu. 2. BerumcieHne Macchl (KOJIMYECTBAa BEIIECTBA, 00BEMa)
MPOIYKTA pEeaKIuH, €CIIM N3BECTHA Macca MCXOTHOTO BEIIECTBA, COJEPIKAIIETO ONPENEICHHYIO TOIT0
npumeceil. 3. BprunciieHne macchl (KOJIMYECTBAa BEIIECTBA, 00beMa) MPOJYKTa PEaKIMH, €CIIH
M3BECTHA Macca PacTBOpPa M MaccoOBasi JI0JIsI PACTBOPEHHOTO BEIIECTBA.

Jemoncrpauuu. [Ipumeps! pusnueckux siBIEHUI; a) miaBieHue napapuna; 6) quddysus
JOYUIMCTBIX BEIIECTB C ToOpsIled JIaMIOYKM HakanuBaHus. [IpuMepbl XMMHYECKUX SIBICHHM: a)
rOpeHrue MarHus; 0) B3aUMOJIEMCTBUE COJSHOM KHUCIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJTY4YEeHHUE
ruapokcuaa meau (II); r) pacTBopeHue noiay4eHHOro TuAPOKCHUIA B KUCIOTaxX; 1) B3aUMOEHCTBHE
okcuaa menu (II) ¢ cepHoOl KUCIIOTON MpU HarpeBaHUU; €) pas3iokKEeHHE IepMaHIraHaTa Kajus; i)
B3aUMO/IeHICTBHE Pa30aBIEHHBIX KUCIOT C METAJIAMH.

JlabopaTopHusbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHNUS BOBI U CIIMPTA 10 UCYE3HOBEHUIO X
Karenp Ha (uiabTpoBanbHON Oymare. 4. OkucieHue Meau B IUIAMEHU CIIUPTOBKU HIIM TOPENIKH. S.
[TomyTHEHME M3BECTKOBOW BOJABI OT BBIABIXAEMOTO yriaekuciaoro rasa. 6. [lomydyenue yriekucioro
ra3a B3aUMOJICHCTBUEM COJABI W KHUCIOTHL. 7. 3amelieHue Meau B pactBope xiyopuna meau (II)
KEIIE30M.

Tema 5 Ilpaktuxkym Nel (3 4)

IIpakTuuyeckas padora Ne 1 [IpaBuna TexHukH Oe30macHOCTH MpU paboTe B XMMHUYECKOM

kabunere. JlabopaTopHoe 000pyAOBaHUE M OOpAIICHUE C HUM.
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IIpakTuuyeckasi padora Ne 2 HabGmioneHue 3a M3MEHEHUSIMH, MPOUCXOAALIMMH C TOpsIIeH
CBEUOM, U UX ONUCAHUE (OOMAUIHUIL IKCREPUMEHT)

IIpakTyeckas padora Ne3 Ananu3 nouBbsl U BOJbI (0OMAUWHUIL IKCHEPUMEHN)

IMpakTnyeckas padora Ne 4.IIpurortoBneHune pacTBopa caxapa ¢ 3aJaHHOW MacCOBOW JOJIEH
pPacTBOPEHHOI'O BELIECTBA.

IIpakTyeckas padora Ne S.IIpu3Haky XUMHUUECKUX PEAKLIUM.

Tema 6 Teopusi 3J1eKTPOJUTHYECKON JUCCONMAINAN M CBOMCTBA KJIACCOB

HeopraHnvyeckux coequHeHuii (18 1) Iousrue 06 HNEKTPONUTUYECKOI IUCCOLUALITH.
:‘)J'IGKTPOJ'II/ITI)I N HEOJICKTPOJIHUTHI. MexaHu3M Aucconranru 3JICKTPOJIMUTOB C pa3JIMYHbBIM TUIIOM

XUMUYECKOH cBsA3U. CTECHb BHCKTpOHHTquCKOﬁ JUucconuanmu. CubHEIC U cl1a0ble SJICKTPOJINTHI.

OcHOBHbIE TOJIOXKEHUS TEOPHUH DIEKTPOJIUTHUECKON auccouuanuu. VoHHbIE ypaBHEHUS
peakiuii. Y CclioBUs MPOTEKaHUs pEaKIIMd OOMEHA MEXKy SJIEKTPOJIMTAMH JI0 KOHIIA B CBETE€ MOHHBIX
IIPEACTABICHUMN.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux knmaccudukanus. Jluccomuanusi KUCIOT M MX CBOWCTBA B CBETE TEOPHHU
NEKTPOJUTUYECKON Jucconyanuu. MOoJIeKynspHble M HOHHBIC YpPaBHEHUS PEaKLHUU KHUCIOT.
B3aumoneiictBue KHUCIOT € MeTaulaMu. OJEKTPOXUMHUYECKUW Ppsii HAIpSHKEHUM MeEeTalljIoB.
B3aumoneiicTBre KUCIIOT C OKCUAaMU METaIOB. B3anmoneiicTBrE KUCIOT C OCHOBAHUSIMU - PEAKIIUS
HelTpanu3anuu. BzaumoaeicTBue KUCIOT ¢ consimu. Mcnonb3oBanue TabIuIlbl paCTBOPUMOCTH JIJIS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux knaccudukanus. Jlucconuanus OCHOBaHUH U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON Aucconuanvi. B3anmoneicTBue OCHOBaHUWA C KHCIOTaMH, KHCIOTHBIMH
OKCHJIaMHU U CcOJsIMU. VIcTonp30BaHue TaOIHIIBI PACTBOPUMOCTH JIJISI XapAKTEPUCTUKH XUMUYECKUX
CBOMCTB OCHOBaHMI. Pa3ioxkeHue HepacTBOPUMBIX OCHOBaHMW npu HarpeBanuu. Conm, HX
KIacCupUKalMsg M TUCCOLMALUS pPa3NUYHBIX TUNOB cosieid. CBoiicTBa colleii B CBETE€ TEOPHH
ANEKTPOIUTUYECKON AuccoUManuu. B3auMoaencTBue Colell ¢ MeTallylaMU, YCIIOBHS NPOTEKaHUs
ATUX peakuui. B3aumMopencTBue coiell ¢ KUCIOTaMH, OCHOBAaHUSMHU U COJIAMHU. Mcmosib3oBaHKe
TaOIHIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMHUECKUX CBOMCTB COJIEH.

O060061eHne cBeieHn 00 OKCHaax, UX KIacCU(pUKAUU U XUMUYECKHX CBOMCTBAX.

I'enetnueckue pAaabl  MECTAJUIOB W HEMCTAJLJIIOB. I'emeTmueckast CBS3b MCXKOYy KJacCaMH
HCOPTaHNYCCKUX BCIICCTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkuuu. OKuCIHUTEIb U BOCCTAHOBHUTCIIb, OKHCIICHUC U
BOCCTaHOBJICHHC.

Peakuyu noHHOrO OOMEHa M OKHMCIUTENIbHO-BOCCTAHOBHUTENbHbIE peakuuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOAOM AJIEKTPOHHOIO OaiaHca.
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CBOICTBA MPOCTHIX BEIIECTB - METAUIOB W HEMETAJIOB, KUCJIOT W COJIEH B CBETE MpEJCTaBICHUN 00

OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIX MPOLECCaXx.

JdemoHcTpauuu. lcnblTaHue BeUNIECTB M UX PAcTBOPOB Ha AJIEKTPOIPOBOAHOCTb.
3aBUCHUMOCTbD AJIEKTPOIPOBOJAHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpaluu. B3aumoaeicTeue uHka
C CepoH, coJiIHOM KucioTou, xinopuaom meau (II). 'openue maruus.

JlaGopaTopHble onbITHI. 8. Peakinu, XxapakTepHbIe JJIsl pACTBOPOB KHUCIIOT (COJISTHOW WU
cepHoii). 9. Peakuiuu, xapakTepHsbIe ISl paCTBOPOB IIECJIOYEH (THAPOKCUAOB HATpus win Kanus). 10.
[TomydyeHue 1 CBOMCTBA HEPACTBOPUMOTO OCHOBaHUs, HanpuMep ruapokcuaa meau (I11). 11. Peaknun,
XapakTepHBIE JUIsl paCTBOPOB couiel (Hampumep, 1uist xiaopuaa meau (I1)). 12. Peakiuu, xapakTepHbie
JUIsi OCHOBHBIX OKCHJOB (Hampumep, JUisi okcuaa Kanbius). 13. Peaknuu, XxapakTepHble IS
KHUCJIOTHBIX OKCHJI0B (Hampumep, i yIriIeKUCIIoro rasa).

Tema 7 IIpaktukym Ne 2 CBoiicTBA PACTBOPOB 3JIEKTPOJIUTOB (24)
IIpakTuyeckas padora Ne 6. CBoiicTBa KMCJIOT, OCHOBaHUM, OKCUIOB U cojiei. IlpakTnueckasn

padora Ne 7. Perienue sKkcriepuMeHTaIbHBIX 33/1a4.

Conepxxkanue Kypca B 9 kiacce

BBGI[CHI/IC. Oﬁmaﬁ XapaKTEPpUCTUKA XUMHUYECKHUX IJIEMECHTOB u

xumuyeckux peakumui. [leppoauvecknii 3akon u Ilepuoanyeckas cucrema

xuMuueckux 3j1eMenToB JI. U. Menaeseea (10 4)
XapakTepucTUKa AJIEMEHTA I10 ero MoJiokeHuto B [leproandeckoii cucreMe XUMUYECKUX AJIEMEHTOB
H. W. Menneneea. CBoiicTBa OKCHUIOB, KHCIOT, OCHOBaHMM M COJE€ B CBETe TEOPHH
IIEKTPOJINTUYECKOW JUCCOLMALMU M OKHUCIIEHUA-BOCCTaHOBJIECHMs. [loHsATHE O mEepexoaHbIX
anemMeHTax. AMdorepHocTh. ['eHETHYECKUH PsiT TEPEXOTHOTO dieMeHTa. [lepruonnyueckuil 3aKoH H
[Tepuoanueckas cucrema xumuueckux sneMeHToB J[. . Menaeneesa.
XuMHUecKasi OpraHu3alus *KUBOM M HEXHUBOM Mpupoabl. XMMUYECKUH COCTaB A1pa, MAaHTUU U
36MHOM KOpBbl. XUMUYECKUE AIEMEHTHI B KJIETKAX KUBBIX OpraHU3MOB. Makpo M MUKPO3JIEMEHTHI.
O06o6meHne cBeneHUd 0 XUMHUYecKux peaknusx. Kiaccupukanys XMMHUYECKUX peakuuid 1o
Pa3IUYHBIM MPU3HAKAM: «UUCJIO U COCTaB PEarupyrolIuX U 00pa3yIoLIUXcs BEUIECTBY, «TEII0BON
ahpexT», «HampaBIeHUE», «MU3MEHEHHE CTENeHEH OKHUCICHUS  DJEMEHTOB, O0O0pa3yroIINX
pearupymoluume BelecTBay, «pasza», «MCIONIb30BaHUE KaTaau3aTopay.
[TonsiTHE O CKOPOCTH XUMHUYECKON peakinu. DakTopsl, BIUAIOMNE HA CKOPOCTh XUMUYECKUX PEAKLIHM.
Karanuzatops! u karanus3. MHruOUTOpHI. AHTHOKCUIAHTHI.
JemoncTpanuu. Pazmmunsie popmel Tadmuiss J. M. MenneneeBa. Moenu aToMOB 2JIeMEHTOB 1—
3 ro nepuosoB. Mozenb CTpOEHUsI 3eMHOTO Iapa (TonepeuHblid pa3pes). 3aBUCUMOCTh CKOPOCTH
XUMHYECKON pEaKUUU OT NPUPOABI PEATUPYIOLINX BEIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peaKuy OT KOHLIEHTPAlMH PEearupyrouX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINU
OT IUIOIIA U COMPUKOCHOBEHUSI PEarupyIOIINX BEIIECTB ((«KUIISIIHH C10i1»). 3aBUCMOCTh CKOPOCTH
XUMHYECKON pEaKIMU OT TEMIIepaTypbl Pearupyroniux BeECTB. ['OMOIe€HHBIN M IeTepOreHHBIN
KaTayin3bl. DepMEeHTATUBHBIN KaTanu3. IHruOupoBaHue.
JlabopaTopHubie onbIThI. 1. [TonyueHne ruipokcuia HUHKA U UCCIEA0BAHNE ETO CBONCTB.
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2.MoaenupoBanue mnoctpoeHust Ilepuoguueckoil cucTeMbl XUMHYeCKHX diaemeHToB JI. .
MenneneeBa. 3. 3amernieHue >xene3oM Meau B pactBope cynbdarta meau (II). 4. 3aBucumocTtb
CKOpPOCTH XMMHYECKOU PEaKLMK OT IPUPObI pEarupyroLUX BELIECTB HA IPUMEPE B3aUMOICHCTBUS
KHCIOT € MeTajulaMH. 5. 3aBHCHUMOCTb CKOPOCTM XHWMHUYECKOW peaklIuu OT KOHLEHTpaluu
pearupyromux BeLIEeCTB Ha MpHUMepe B3aWMOJACWUCTBUSA IUHKA C COJISTHOM KHCJIOTOW pPa3iMyHOU
KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW peaklMU OT IUIOMAAH CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJenupoBaHUE «KUIISIIETO Cilos». 8. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peakUMu OT TEMIIEpaTypbl pearupyrollux BEIIECTB HA IPUMEPE B3aUMOICHCTBUS
okcuna menu (II) ¢ pactBopoM cepHOUM KHCIOTHI pa3iIMYHON TemiiepaTypbl. 9. Paznoxkenue
NepoKcHIa BOAOPOa ¢ MoMoIIbio okcuaa mapranna (IV) u karanasel. 10. OOHapyxkeHHe KaTanas3bl
B HEKOTOPBIX MHILEBHIX Mpoaykrax. 11. MHrubupoBanue B3aMMOJEHCTBUS KUCIOT C METajllaMu
YPOTPOIHOM.

Tema 1. Metansbl (14 )

[Tonoxenue meramwioB B [lepuogudeckoil cucreMe xuMuueckux sineMeHToB [[. M. Menneneesa.
Meraminueckass KpHUCTAJUIMYECKass pelIeTKa M MeTajulMuecKass XuMuYeckas CBs3b. OOume
¢dusnueckue cpoiictBa MetauioB. CIUlaBbl, MX CBOWCTBA M 3HAY€HUE. XHUMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBUTEJEH, a TAK)KE€ B CBET€ MX IOJIOKEHUS B IIEKTPOXUMUYECKOM Py
HanpsDKeHUH MeTaiutoB. Koppo3ust MeTaiuioB U criocoObl 00pb0bI ¢ Hell. MeTaluisl B IPUPOJIC.
O6mre cnocoObl UX MOTYYCHUS.

OO0masi XapakTepucTHKA IIEJOYHBIX MeTaIoB. Meramibsl B npupone. OOmme crnocoObl ux
nonydyeHusi. Crtpoenue aromoB. Illenounble MeTamibl — MPOCThbIE BeLIECTBA. BakHelue
COCIMHEHUS WICNIOYHBIX METalIOB — OKCHJbI, TUIPOKCHIBI M CONU (XJIOpUIbl, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U MIPUMEHEHNE B HAPOTHOM X03s1icTBe. Kanuitabie ynoOpeHusi.
OO0masi XapakTepuCTHKA 3J1eMEHTOB IVIABHOM MOArPYIIbI

II rpynnel. Ctpoenue aroMoB. 1l{enouHo3eMenbHbIE METAIIBI —IIPOCTHIE BelllecTBA. BakHelne
COCIMHEHUS 1IEJI0YHO3EMENbHBIX METANIOB — OKCHJIBI, TUIPOKCHU/IBI M COJIU (XJIOPUIbI, KapOOHATHI,
HUTpPATHI, Cynbdatel, Gocdarer), X CBONCTBA M MPUMEHEHHE B HAPOIHOM XO3sCTBE. AJIIOMHHUI.
Crpoenue aroma, (Qu3nyeckrMe W XUMHUUYECKHE CBOMCTBAa mpocToro BemecTtBa. CoeauHeHus
ATIOMUHHUS — OKCHJ W TUIAPOKCUM, WX aMdoTepHbIl xapaktep. BakHeiliine coimu amOMUHUA.
[IpuMeHeHre amtOMUHNS U €r0 COETUHEHU.

Kene3zo. CtpoeHue artoma, (U3MYECKUE W XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psaasl Fe2+ u Fe3+. Baxuneiimme conu xene3a. 3HaueHHE jKelle3a U €ro COeUHEHNN
JUTSL IPUPOABI M HAPOJHOTO XO35HCTBA.

JMemoncTpanuu. OOpa3ubl IMENOYHBIX W IIEIOYHO3EMETbHBIX MeTauioB. OOpasisl CIUIaBOB.
B3aumopneiicteue HaTpus, JUTUS U Kalblus C BOJXOM. B3ammopnelicTBhe HAaTpusi U MarHus ¢
KkucaoposioM. BzaumoneiictBue meramioB ¢ Hemetauiamu. [Tomyuenue rugpokcuios xenesa (1) u
(1.

JlaboparopHble onbIThl. 12. B3anmoelicTBre pacTBOPOB KUCIOT U COJIEHM ¢ MeTajlaMHu.
13.03nakomieHue ¢ pynamu xkenes3a. 14. OxkpammBaHue MIaMEHU COJISIMU HIEJIOYHBIX METalIoB. 15.
B3anmoneiictBue kanbiua ¢ Bojod. 16. IlomydyeHue ruapokcuaa Kaidblys W HCCIEIOBaHUE €T0
cBoicTB. 17. [lonydyeHune ruipokcua allOMUHUS U UCTIEOBaHKE €ro cBOMCTB. 18. B3aumoneiictue
xkeneza ¢ costHor kucnmotoi. 19. Ilomyuyenue rugpokcunon sxkenesa (II) u (III) u uzyuenume mx
CBOMCTB.

Tema 2. IIpaktukym 1. CBoiicTBa MEeTAJIOB M
UX coelMHeHuii (2 4)
1. OcymiecTBiieHHE IETTOYKA XUMUYECKHUX TTPEBPAIICHHI.

26



2. [lonyyenne w cCBOWCTBa COENMHEHWH MeTauioB. 3. Pemienne sKcnepuMEHTANBHBIX 3a7ad  Ha
pacro3HaBaHUE U MOJyYECHUE COSAMHEHUN METAIIOB.
Ipu 08yxuacosom nianupogaruy nPosoOUMcs MoabkKo npakmuieckas paboma 3

Tema 3. Hemetauasl (25 4)

OOmass xapakTepuCTHKa HEMETaUIOB: TMoyiokeHue B I[lepuoguueckoil cucreMe XUMHYECKHX
anemenToB J[. . MenaeneeBa, 0COOEHHOCTH CTPOSHUSI aTOMOB, JIEKTPOOTpHUIIATENBHOCTD (D) Kak
Mepa «HEMETAINIMYHOCTIY, psag D0. Kpucraminueckoe CTpoeHUE HEMETAIIJIOB — IPOCTBIX BELIECTB.
Amnotponus. ®Pusnyeckue CBONCTBA HeMeTalsioB. OTHOCHUTENBHOCTh IOHATUH «METALUD» H
«HEMETaJ».

Bonopoa. Ilonoxenue Bomopoma B Ilepuoauueckoit cucreme xumuueckux snemeHto J[. .
MenpeneeBa. CTpoeHue aroma U MOJEKyJbl. @U3NUecKre U XMMUYECKHE CBOMCTBA BOAOPOA, €r0
[IOJIyYEHUE U IPUMEHEHHE.

Bopa. Crpoenue wmonekynsl. Bomopoanass xumuueckas cBsizb. DU3MYECKHME CBOMCTBA BOJBI.
AHoMmanuu cBOKCTB BoAbL. [ uapodunbHbie v ruipoPoOHbIE BElIeCTBA. XUMUYECKHE CBOMCTBA BOIBI.
KpyroBopot Boasl B npupoje. Bogoouncrka. Aspamus Boabl. beitoBeie GpuibTpsl. MuHepanbHble
BOJbL. JIuCTHIIIMpOBaHHAs BOJA, €€ MMOJIYyYEHNUE U IPUMEHEHUE.

OO0mas xapakrepucTHka rajgoreHoB. CrtpoeHue atomoB. IIpocTblie BelecTBa U OCHOBHBIE
COCIMHEHUS] TaJOreHOB, MX CBolicTBa. KpaTkme cBemeHust o xiyope, Opome, (rope M HoOze.
[IpuMeHeHue rajnoreHoB U X COEAMHEHUI B HAPOJIHOM XO351CTBE.

Cepa. Ctpoenue aToMa, aJuIOTPOIUs, CBONCTBA U MPUMEHEHHE poMOHUecKoil cepbl. OKCHUIIBI CEPhI
(IV) u (VI), ux nonydyenue, cBoiictsa u npumeHenue. CepHasi KUCJIOTa U €€ COJIM, UX IIPUMEHEHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3ot. CTpoeHue aroma U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOCHHUE, CBOIMCTBA,
nosrydeHue u npumeHeHue. Com ammoHus, nx cBoicTBa U npumeHeHue. Okengpl asota (11) 1 (IV). A3oTHas
KHCIIOTa, €€ CBOMCTBAa W MNpuMeHeHwe. HutpaTsl U HHUTPUTHI, MpoOieMa HX COAEpKAHUS B
CEJIbCKOXO035MCTBEHHOM MPOYKIIMH.A30THBIE Y100pEHUSI.

®ocdop. CtpoeHne aroma, aJuIOTPOIHs, CBOMCTBA 0eoro u KpacHoro ¢ocdopa, UX MIPUMEHEHHE.
OcHoBHble coenunenus: okcun pocdopa (V) u oprodochopnas kucinota, pocdarel. DochopHbie
yI100peHusl.

Yraepoa. Ctpoenue aToMa, aljaoTponus, CBocTBa Mot uKaluii, npumenenue. OKCUabI yriepoja
(IT) u (IV), ux cBoiictBa u npuMmeHnenue. KapOoHatThl: KanbuUT, COJIa, MOTAIl, UX 3HAYEHUE B IPUPOJIE
Y )KM3HU YeJIOBEKa.

Kpemunii. CtpoeHue aToMa, KpUCTAJUIMYECKUH KPEMHHUM, €ro CBOMCTBa M mpuMeHeHue. OKcun
kpemuus (IV), ero mpuponHsie pasHOBUAHOCTH. CHUIMKAThl. 3HAUEHUE COEIMHEHUN KPEeMHHUS B
JKUBOM M HEXUBOU npupone. [IoHATHE 0 CUIIMKAaTHOW MPOMBILITIEHHOCTH.

JemoncTpanuu. OOpa3ubl rajoreHoB — MPOCThIX BeHIecTB. B3auMojeicTBHe TIajloreHoB ¢
HaTpUeM, C alllOMMHHMEM. BrpITecHeHue xyjopoM OpoMa WIM HOJAa W3 PACTBOPOB HMX COJEH.
B3aumopneiictBue ceppl ¢ MeTallaMH, BOJOPOJOM M  KHcIopoaoM. BsaumopeiictBue
KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI ¢ MeAblo. Ilornomienne yriaem pacTBOPEHHBIX BELECTB WM
ra3oB BoccranoBienue Meau u3 ee okcuna yriaem. OOpasibpl IPUPOAHBIX COEAMHEHUN XJI0pa, CEPBI,
docdopa, yrmepona, kpemuHms. OOpasmbpl BOXKHEWIIUX JISI HAPOAHOTO XO3SIMCTBA CyJb(aTos,
HUTPATOB, KapOOHATOB, pochaToB. OOpa3Lbl cTEKIIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopubie omnbiTel. 20. Ilomyuenme wu pacnosHaBanue Bojopona. 21. HMccnenoBanue
MIOBEPXHOCTHOT'O HATsHKEHUS BOJBL. 22. PacTBOpeHHe NepMaHraHara Kajlus WIM MEJHOTO Kyropoca
B Bome. 23. I'maparanus oGe3BokeHHoro cymbdara menu (II). 24. U3roroBneHue THUIICOBOTO
otrnedarka. 25. O3HaKOMJICHHE C KOJUIEKIMEH ObITOBBIX (PriIbTpoB. 26. O3HAKOMIICHHE C COCTaBOM
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MHUHEepaibHOM BOAbL.27. KadecTBeHHass peakuuss Ha ranoreHua_uoHbl. 28. Ilomydyenue u
pacnio3dHaBaHue kuciopoaa. 29. I'openuwe cepsl Ha Bo3ayxe u B kuciopozae. 30. CpolicTBa
pa3baBieHHON cepHOW KkHCIOTHL. 31. M3ydenwe cBoiicTB ammuaka. 32. PacmosnaBanue coseit
ammoHus.  33.  CaoiictBa  pa30aBieHHOM  a30THOW  kucioTel. 34,  BsaumoneiicTBue
KOHIICHTPHUPOBAHHOM a30THOM KUCIIOTHI ¢ MeIblo. 35. ['openne pocdopa Ha Bo3ayxe v B KUCIOPOIL.
36. PacioznaBanue ¢ocdaron. 37. ['openue yris B kuciopose. 38. [ToayueHne yroabHON KUCIOTHI
u wusydeHue ee cBoicTB. 39. Ilepexom kapOonaTtoB B ruapokapOoHatel. 40.Pa3noxenue
runpokapOonara Harpus. 41. [Tomydenne KpeMHEBOM KMCIOTHI M U3y4YEeHHUE €€ CBONCTB.

Tema 4. IlpakTukym 2. CBOMCTBA COeJMHEHUH HEMETAJVIOB
(9)

1. Pemenune OKCIICPUMCHTAJIBHBIX 3ada4 I10 TEMC «Hoz[rpynna rajoreHoB». 2. PemeHue
SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme«lloarpynna kucinoponay. 3. Penienue skciepuMeHTaIbHbIX
3anauno teme «lloarpynna azoray. 4. Penienne skciepuMeHTaIbHBIX 33124
Ilpu osyxuacosom nianuposanuu nPoBOOSMCcs Moibko npakmudeckue pabomot 1, 2 u 5. no
meme «llooepynna yenepooay. 5. llonyyenue, cobuparue u pacno3Hagarue 2a3oe8.

Tema 5. O0001mIeHNe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM mIK0.J1bl. [ToAroroBka K
rocyaapcreeHHoi utoropou arrecrauuu (I'MA)

(10 v)

[eproangeckuii 3akoH u [lepuonudeckas cucrema xuMuaeckux >nemeHToB JI. M. Menneneesa.
@U3NYECKU CMBICI  TOPSIAOBOTO  HOMEpPAa  JJIEMEHTa, HOMEPOB IMEpHUOJAa U  TPYIIIbL.
BaKOHOMepHOCTI/I W3MCHECHHUS CBOMCTB DJIEMEHTOB M HMX COCIII/IHCHI/Ifl B IICpHUOJax U Irpyniax B CBCTC
IPE/ICTaBICHUN O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAYEHHUE MEPUOTMUECKOT0 3aKOHA.

Busibl XuMu4YecKkuX CBsI3ei M TUIIBI KPHCTAIUIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOCHHUS U CBOWCTB
BemecTB. Kitaccudukanmus XMMHYECKHX PEaKIWi 1O Pa3sTUYHBIM IMpHU3HAKaM (YHCIO M COCTaB
pearupyromux u o0pa3yrlomuxcs BENIECTB; HAJIMYUE TpaHUIbl pasiena ¢a3; TerioBo 3ddexT;
U3MEHEHHE CTENEeHEeH OKMUCIEHHs aTOMOB; UCIIOJIb30BAHUE KAaTalM3aTopa; HAalpaBICHUE
npotekanus). CKOpoCcTh XMMHUYECKUX peakuuil u Qaxropsl, Baustomue Ha Hee. OOpaTumMocTh
XUMHUYECKHX peakIUil M crmocoObl CMEIEeHUs] XMMHYECKOro paBHoBecus. [IpocThie M ClIOKHBIE
BemecTBa. MeTaisl M HeMeTaUlbl. |'eHeTndeckue psiabl MeTaia, HeMeTasla M HepexoJHOro
MeTayna. OKCHUIbl M THAPOKCHABI (OCHOBaHUS, KHUCIOTHI, aM(OTepHble THAPOKCHUJBI), comu. Ux
COCTaB, Kiaccu(uKalus M OOIIME XMMUYECKHE CBOWCTBA B CBETE TEOPUHU INIEKTPOIUTUYECKON
JICCOLIAIINY.
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TemaTn4yeckoe NJIaHUPOBaHME 8 Knacc

Paznea | Tema KoauvecTBo B Tom umcIe,
4acoB KOHTP. pao.
da3a 3anycka (COBMeCTHOE NPOCKTHPOBAHUE U IVIAHUPOBAHHME Y4eOHOI'0 I0/1a)
Beenenue 4
@da3a NOCTAHOBKH U pellleHnsi CHCTEMHBIX 3a/1a4
1 ATOMBI XUMHUYECKHX JIEMEHTOB 8 1
2 [IpocThie BemiecTBa 6
3 CoenrHEeHNS] XUMHUYECKHUX 3JIEMEHTOB 14 1
4 N3meHeHus, mpoucxo IsIue ¢ BeIeCTBAMH 12 1
5 [Tpaktukym Ne 1 3
6 PactBopenue. PactBopel.  CBolicTBa pactBopoB | 18 1
3JICKTPOJIUTOB
7 [TpakTukym Ne 2 1
PedaexcuBnasn ¢aza
8 HNroroBoe moBTOpeHHE, JAEMOHCTpaIUs JIMYHBIX | 2
JOCTHKEHHUI 00yJaroImuxcs
Hroro 68 4
TemaTnueckoe NJaHupoBaHue 9 kiacc
Paznen | Tema Koauuyecteo | B TOM umcie,
4acoB KOHTP. paod.

da3a 3anycka (COBMeCTHOE IPOCKTHPOBAHUE M IJIAHUPOBAHHME Y4eOHOI0 rojia)

1 OOmass xapakTepUCTHKAa XUMHUYECKUX 3JeMeHToB u| 10 1
XUMHYECKHUX PEaKIIHii

@da3a NOCTAHOBKHU M pellleHUus] CHCTEMHBIX 3a/1a4

2 Mertamibl 14 1
[IpakTukym 2
Nel CpolicTBa METAJIJIOB M IX COSMHEHU I

3 Hewmerannsl 25 1

4 [TpakTukym 3
No2 CBoiicTBa HEMETAIOB U UX COETUHEHUN

PedaexcuBnasn ¢aza

5 O06o0uieHne 3HaHUM MO XUMHUM MO Kypcy ocHoBHOH | 10 2
mkonsl. [ToaroroBka k OI'D

6 [IpoekTHas nesATeTbHOCTh O0YJArOIINXCS 4
Hroro 68 5

MarepuaibHO-TEXHHYECKOe o0ecnedeHne 1 CHUIITHHbI

KoMIutekT aeMOHCTpanmmoHHOTO ¥ Ja0OpPaTOPHOTO OOOpPYJOBAaHHS B COOTBETCTBHU C
nepeyHeM y4eOHOro o0Opy/IOBaHMS MO XMMMHU JJIi OCHOBHOM IIIKOJIBI, YTO MO3BOJIIET BBIOJIHHUTH
NPaKTUYECKYI0 YacTh IMPOrpamMMbl (JI€MOHCTPALMOHHBIE SKCIIEPUMEHTHI, (POHTAJIbHBIE OIIBITHI,
71a00paTopHbIE PabOTHI).
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Oo1ree odopynoBanmne (XuMmusi)
JleMoHCTpauMOHHOE 000PYyA0BaHHE
CocraB KOMILIEKTA:

Cronuk mOabEeMHBIH Ha3HayeHHe: cOOpka Y4YeOHBIX YCTAaHOBOK, IUIABHBIA MMOABEM C
MOMOIIIbIO BUHTA: HAJTUYKME IITATUB JEMOHCTPALIMOHHBIA XUMUYECKHUI: Ha3HAYCHHE: JEMOHCTPALIHS
npuOOpoOB M YCTAaHOBOK, OIOpa, CTEP)KHHU, JAnKh, MYy(Thl, KOJbIa: HaJIH4YHWe, BO3MOXHOCTH
3aKpeIUIeHUs] 3JIEMEHTOB Ha Pa3IMYHOM BBICOTE: HAJIMYHUE almapar AJs MPOBEICHUS XUMUYECKUX
peakiuii: Ha3HauYeHUe: IeMOHCTPAIUs XUMUYECKUX PEaKIUi, MOTJIOTUTENb [1apOB U ra30B: HAIUYUE,
MaTepHuall KOJOBI: CTEKIIO HaOop Ui 3JEKTPONN3a JEeMOHCTPAIIMOHHBIN: Ha3HaueHHUE: H3ydeHHE
3aKOHOB 3JICKTPOJIN3a, COOpKa MOJIENN AaKKyMYJSTOpa, €MKOCTh: HAJIW4He, JJIEKTPOJbl: HAINYHE
KOMIUIEKT MEPHBIX KOJIO Majloro o0beMa: Ha3HaYeHHUE: IEMOHCTPAIIMOHHBIE OIBITHI, 00beM KOJIO: OT
100 M o 2000 mi, HaGop ¢makonoB (250 — 300 mu st XpaHEHHsS PAaCTBOPOB PEAKTHUBOB).
Ha3Ha4YCHHE: XpaHEHUE PACTBOPOB PEAKTHUBOB, KOJIMUECTBO (hjIakoHOB: HE MeHee 10 miT., Matepuan
(IaKOHOB: CTEKJIO ;MPOOKa: HaTWYHUE; MPUOOP IS OIMBITOB MO XHUMHHU C AJICKTPUUYECKUM TOKOM
(maboparopubiit); Ilpubop a7 WIIIOCTpallMd 3aKOHA COXPAHEHUsS MAacchl BEHIECTB: COCYI
Jlangonpra: Hamu4Ke, MpoOKa: HaJIU4Ke, TUII TPUOOpa: JEMOHCTPAIIMOHHBIN JlenuTenpHas BOPOHKa:
Haznauenwue: pasaeneHue ABYX *KHUAKOCTEH IO IIOTHOCTH, MaTepHall BOPOHKH: CTEKJIO; Y CTaHOBKA
JUIsl TIEpErOHKHM BemlecTB: Ha3zHaueHue: NeMOHCTpalusi OYMCTKH BEIIECTBA, MEPErOHKAa, KOJObI,
XOJIOAWJIBHUK ISl OXJIKJIEHUS, aJUIOHXK, IPOOKa: HaM4yue, IJMHA YCTAaHOBKU: HE MeHee 550 Mm;
[Tpubop 1uig TMoONydeHHUs Ta30B: HAa3HAUYEHHE: MOJyYeHHE Ta30B B MalbIX KOJIMYECTBAX, COCTaB
KOMIUIEKTa: He MeHee 6 mpeameroB; baHs koMOWHUpoOBaHHas JlabopaTopHas: baHs BojsHAas:
HAJIM4Yue, KOJbIIA CMEHHBIE C OTBEPCTUSMHU PA3HOTO TUAMETpA: HAIUYHE, IUTUTKA dJICKTPUUYECKas:
Hammuue ®apdoposasi cTynka ¢ necTukoMm: HasHaueHwe: JUisi pa3MebueHUs KPYIHBIX (ppakmuii
BEIIECTB U MPUTOTOBIIEHUS MOPOIIKOBBIX cMeceil; KommekT tepmomerpos (0 — 100 C; 0 — 360 C)
KoMmiekT xummnuyeckux peaktTuBoB CoCTaB KOMIUICKTA!

Hab6op «Kucnotsr» (a30THast, cepHasi, coisiHasi, opTodochopHas)

Habop «I'mppokcuasl» (THApOKCUA Oapusi, THAPOKCUI Kallus, THIAPOKCHI KaJbIHs, THIPOKCHU]I
HaTpUA)

Hab6op «Okcubsl MeTamuioBy (amoMUHUS OKCUA, Oapust okcu, sxenesa (I1I)
OKCHJI, KaJIbIIUsl OKCHJI, MarHus okcua, Meau (II) okcua, nuHka okcum)

Ha6op «lllenouyHble U meI09HO3eMeNbHbIE METAIBD) (JIMTUH, HATPH, KATbIIUH)
Habop «Metamibn (aTloMUHUM, )KeJI€30, MarHHii, MeJlb, IUHK, OJIOBO)

Habop «lllenoynsle U 1me109HO3EMeNbHbIE METAIbI) (JINTUHN, HATPHUM, KaJIbIIUH)
Hab6op «Orneomnacusie BemecTBa» (cepa, hochop (kpacusiit), okcua Gocdopa(V))

Habop «I"anorens» (noj, 6pom)

30



Habop «"anorenuap (aIIOMUHUS XJIOPUA, aMMOHUS XJI0pUI, Oapus u xiopun, xenesa (I1I) xmopun,
Kaiaus Hoqu, Kaausl XJIOPpH, KaJbIMsl XJIOPH, JTUTUS XJI0pua, MarHus xjaopun, meau (II) xnopun,
HaTpuil Opomu, HaTpus GTOPHUI, HATPUS XJIOPHUJ, IIMHKA XJIOPHUT)

Ha6op "Cynbbatsl, cynbduasl, cyabbuTel” (amoMunus cyiabdar, ammonus cyiabdart, xenesa (1)
cynbdun, xenesa (II) cynmpdar, 7-mu Boaubli, kamus cyibdar, kobansra (II) cymbdar, maraus
cynbdat, meau (1)) cynbdat 6e3Boanbiid, Mmenu (I1) cyabdar 5-tu BOgHBIN, HATPHUS CYIb(GUI, HATPUS
Cynb(UT, HATPHS Cyab(aT, HATPUS TUAPOCYIb(DAT, HUKEIS Cyabdar

Ha6op "Kap6onatsl" (amMonwms kapOoHat, kanus kapooHnar, menu (1) kapOoHAT OCHOBHOM, HATpUs
KapOOHAT, HaTPUs TUAPOKAPOOHAT)

HaGop "®ocdatsl. Cunukatsl" (kaiuss MOHOTHIpoopTodocdar, HaTpus CHIUKAT 9-TH BOIHBIN,
HaTpus oprodocdar Tpex3aMeIeHHbIN, HaTpUs AUTUIpodocdar)

Hab6op "Aueratbl. Poganuasl. Coenunenus xene3a” (kanus anerar, kanus ¢peppo(ll) rekcanmanus,
kamusi peppo (I11) rekcanmonma, Kaaus poJgaHu, HATPHS alleTaT, CBIHIIA al[eTaT)

Ha6op "Coenunenus mapranna (kanus nepmaHranat, mapranna (IV) oxcun, mapranma (II) cynbdar,
Maprasiia XJopu/)

Hab6op "Coenunenus xpoma" (aMMOHHUS AUXpOMAT, Kajaus auxpomar, Kamnus xpomar, xpoma (III)
XJI0pUZ 6-TH BOJIHBIN)

Ha6op "Hutpatel" (aoMUHUSI HUTPAT, aMMOHHUS HUTPAT, KKl HUTpAT, Kajablus HUTpaT, meau (1I)
HUTpAT, HATPHUsI HUTPAT, cepedpa HUTPAT)

Ha6op "Unaukaropsr" (JJTakMOWI, METHIIOBBIN OpaHXeBbIi, (heHOIPTaICHH)

Ha6op "Kucnoponconep:xaiue oprannyeckue Bemiectsa’ (aleroH, MULEPUH, TUATHIOBBIA 3¢up,
COMPT H-OYTWJIOBBIHA, CHMPT HM30aMWJIOBBIH, CIHUPT H300YTHIIOBBIN, CIUPT STHIOBBIH, (eHod,
(dbopMauH, STUIEHTJINKOJb, YKCYCHO-3TUIIOBBIN 2QUp)

HaGop "YraeBogopoas!" (6eH3MH, rekcaH, HeTh, TOIYOJ, IUKIOTECKaH)

HabGop "Kucnorsl opranmdeckue" (KUCIIOTa aMMHOYKCYCHas, KHCJIOTa O€H30iiHas, KHCIIOTa
MaclisiHas, KHUCJIOTa MypaBbUHAs, KHUCJIOTa OJIEMHOBAs, KHUCJIOTa MaJlbMUTHHOBAas, KHUCIOTA
CTEapHHOBAs, KMCIIOTA YKCYCHAas!, KUCIIOTa I11aBeJIeBast)

HaGop "VYrmeBonapl. Amunbl" (aHWIWMH, AHWIMH CEPHOKHUCIBIN , Jl- TJIOKO3a, METHUIaMUH
TUAPOXJIOPH]T , Caxapo3a)

Hudposas jadoparopust o XuMHuH (Y4eHHYECKAS)

OO0ecneunBaeT BHIMIOJHEHHUE TA0OPATOPHBIX padOT M0 XMMHUH Ha YPOKaxX B OCHOBHOM IIKOJIE U TTPOEKTHO-
HCCJIEIOBATEILCKOM IeATEeTbHOCTH 00yYaIOIINXCA.

Komriuiekranus:
becnipoBoaHOM MyThTHAATUUK TIO XUMHUU C 4-MSI BCTPOCHHBIMU JATYHKAMU:

Hatuuk pH ¢ nnanazonoM nsmepenus He yxe yem ot 0 go 14 pH
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JlaT4uK BBICOKOM TeMITepaTyphl (TEPMOIIApHBIN) ¢ AMANMa30HOM U3MEpeHHs He yxke ueM oT -100 g0 +900C

JlaTuuK 371eKTpOnpOBOAMMOCTH C Auarna3zoHaMu usMepenus He yxe ueM ot 0 o 200 mxCwm; ot 0 go 2000
MKCwm; ot 0 10 20000 MxCMm

JlaTuuk TemiiepaTypbl IUIATUHOBBIN C TMana3oHOM u3MepeHus He yxke 4eM ot -30 1o +120C OtaenbHble
JAT4YUKH:

JlaTurK ONTUYECKOM MIOTHOCTH 525 HM AKceccyaphbl:

Ka6ens USB coennHUTETHHBII

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCIUTyaTauuu mudpoBoii mabopatopuu
Ha6op nabopaTopHoii OCHACTKH

[Iporpammuoe obecrieueHue

Mertonuyeckue pekomenaanuu He meree 40 pabot

Hanuume pycckos3praHoro caira nogaep:xku Hanaue

BUJICOPOJINKOB.
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