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Ilnanupyembie pe3yIbTAaThl OCBOCHHS COAEPKAHUSA Kypca

XHMHH B PAMKaX PermoHAJILHOr0 npoexra «Touka pocra»

Pabouas nporpamma y4eOHOro Kypca 1o XuMuH [yt 8-9 kiiaccoB pa3paboTaHa Ha OCHOBE
@®I'OC BTOpOTrO MOKOJIECHHS, IPUMEPHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO
xuMun (0a30BbIi ypoBeHb) U aBTopckoi mporpammbl O.C. I'abpuensna (I'abpuensua O.C.
nporpamMma Kypca xumMuu i 8-11 kiaccoB 0011e00pa3oBaTeNbHBIX yUpexAcHUN M:
Hpoda,2020r).

8 kinacce

JIn4HOCTHBIE pe3y/IbTaThl

1. UnTepuopu3anusi TyMaHUCTHYECKHX, JEMOKPaTHMYECKMX M TPAaJULMOHHBIX IIEHHOCTEH
MHOTOHAIMOHAJIIBHOTO  poccuiickoro  obmectBa.  OCO3HAHHOE,  YBaXUTEIBHOE U
NOOpO’KeNnaTeNbHOe OTHOUICHWE K WCTOPHH, KYJIbType, TPAJAWLUAM, S3bIKaM, LEHHOCTSIM
HaposoB Poccun u Hapos0B Mupa.

2. Pa3BuToe MOpaJIbHOE CO3HAHME M KOMIIETEHTHOCTh B PEIIEHUM MOpaJbHBIX MpoOieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpA, (OPMUPOBAHME HPABCTBEHHBIX YYBCTB WU HPABCTBEHHOI'O
MIOBE/ICHUS, OCO3HAHHOI'O W OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IOCTYIKaM
(crtocOoOHOCTH K HPAaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO)

3. ChopMupOBaHHOCTb OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHIO; YBA)KUTEIBHOTO OTHOILEHHS K
Tpyny.

4.0co3HaHHOE, YBAXKUTEIbHOE U J0OpOXKENaTelbHOE OTHOLIEHHE K JIPYroMy 4YeJOBEKY, €ro

MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEPE, IPaXAaHCKOW NMO3uLUU. ['0TOBHOCTH BecTH

IUajnor ¢ JApYyrMMH JIIOJIbBMHM W JIOCTUTaTh B HEM B3aUMOINOHUMAaHMs (TOTOBHOCTh K

KOHCTPYUPOBAHHUIO 00pa3a mapTHepa o AUAIOTY).

5. OCBOEHHOCTh COIIMAJILHBIX HOPM, MpaBWJI MOBEACHUS, pojiell U (HOpM COIMAIBHOM >KU3HHU B

rpymnmnax U cooOliecTBax.

6.MlHTepropu3anus eHHOCTEN CO3UIATENIBHOIO OTHOIIEHHS K OKPYKAIOLIEH 1€HCTBUTENBHOCTH,

LIEHHOCTE! COLMAIIBHOIO TBOPYECTBA, LEHHOCTH NPOAYKTUBHOM OpraHU3allMM COBMECTHOM

JeSITeIbHOCTH, CaMOpeaIn3alii B TPYyIIE U OpraHUu3aluu.

7. VnTepuopu3anys NpaBWJl MUHIMBUAYaJIbHOIO U KOJUJIEKTUBHOI'O O€30MacCHOrO TMOBEIEHUS B

Ype3BBIYANHBIX CUTyalMsIX, YTPOXKAOMIMX KU3HU M 370POBBIO JIIOJAEH, IPAaBUJI NOBEIEHUS Ha

TPaAHCIIOPTE U Ha JIOPOTax.

8.Hanuuue omnpiTa SKOJIOTMYECKH OPUEHTHPOBAHHON PeQIEKCUBHO-OIIEHOYHON M MPAKTUYECKON

ACATCIIbBHOCTH B KU3HCHHBIX CUTYAIUAX (F OTOBHOCTb K HMCCJIICAOBAHUIO IMPUPOIABI, K 3aHATUAM



CEJIbCKOXO3SMCTBEHHBIM TPYJOM, K OCYILECTBJIECHUIO IPHPOJOOXPAHHON JEATENbHOCTH).
Perynstususie YY ]|

1.YMeHne caMOCTOSITENbHO OMpeAessATh Lend OOydYeHHsl, CTaBUTh M (OPMYIHPOBATH HOBBIC
3ajjaud B ydyeOe U I03HABATENbHON MEATENbHOCTH, pa3BUBaTb MOTHUBBI MU HMHTEPECHl CBOEH
IIO3HABATEJILHON J€STEIbHOCTH.

OO0y4aroUIMIiCs CMOXKET:

*  QHAIM3MPOBATh CYIIECTBYIOIIME M  IUIAHUPOBAaTh Oydymme  oOpa3oBaTeibHbIC
pe3yJbTaThI; * UACHTU(GUIMPOBATE COOCTBEHHBIE MMPOOIIEMBI U ONIPEEIATh [NIaBHYIO IPOdIIeMYy;

*  BBUIBUTaTh BEPCUU pelIeHUs NpoOieMbl, (OpMYIUpPOBaTh I'MIIOTE3bI, MPEIBOCXUIIATH
KOHEUHBIN pe3ysbTarT;

*  CTaBUTH LENb JESITEIBHOCTH Ha OCHOBE OIPEAEICHHOW MpOOJEMBbl M CYILECTBYIOLIMX
BO3MOKHOCTEH;

*  (opMynupoBaTh yuyeOHbIE 33]]aul KaK IIaru JOCTH)KEHUS IOCTABJICHHOM Lienu
JeSITEIIbHOCTH;

*  000CHOBBIBATH IEJIEBBIC OPUEHTHPHI M TIPHOPHUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO IIOCIIEI0BATEIBHOCTD I11arOB.

2. YMeHHE CcaMOCTOSATEIbHO IUIAHUPOBATh IIyTH JIOCTMIKEGHUs Lened, B TOM YHUCIIe
QIbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpATh HanOojee I(PPEKTHBHBIE CIIOCOOBI pEIICHUs YYEOHBIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

*  OmpeneisaTb HeoOXOauMbIE IEUCTBUE(s1) B COOTBETCTBUM C y4eOHOM M MO3HaBaTEIbHOU
3ajaueil ¥ COCTaBIIATh AJITOPUTM UX BBITTOJIHEHMS,

*  00OCHOBBIBaTH M OCYHIECTBIATH BBIOOp Hambosiee 3(p(PEeKTUBHBIX CHOCOOOB pEIICHMS
yueOHBIX U M03HABATEIbHBIX 3a7a4;

*  OIpeneisTh/HaXOAWThb, B TOM YHCIE U3 MPEIJIOKEHHBIX BapHUaHTOB, YCIOBUS MJIs
BBITOJIHEHUS YUeOHOH U O3HABATENbHON 3a1auu;

*  BBICTpaMBaTh JKU3HEHHBbIE IUJIAHBI Ha KPAaTKOCpOYHOe Oyxayiee (3asBISATh LEJIEBbIE
OpUEHTHUPBI, CTAaBUTh aJ€KBaTHbIE UM 3a/ladyl U IpejuiaraTh JEHCTBUS, yKa3biBas U OOOCHOBBIBAS
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 1IaroB);

*  BbIOMpAaTh M3 MPEUIOKEHHBIX BaPUAHTOB M CaMOCTOSATEIBHO MCKaTh CPEJCTBA/PECYpPCHI
JUISL PEeLIeHUs 3a7a4i/TI0CTHKEHUS 1IeITH;

*  COCTaBJSITh  IJIAH PEUICHHS npoGieMbl  (BBIMIOJIHEHUSI TPOEKTA,

MIPOBEICHUS
HCCIIeIOBaHMS );

s OmpenaesiATh MOTCHUUAIbHBIE 3aTPYAHEHUS NMpPU pelleHHH Y4eOHOH M MO3HaBaTelbHOM

3aJ]auM U HaXOAMUTh CPEJICTBA AJI UX YCTPaHEHUS;
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3.YMeHue COOTHOCHTb CBOM JCHCTBHS C IUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JAEATENbHOCTH B TPOLIECCE JOCTHKEHMS pPe3yNbTaTa, ONPEACsTh CIIOCOObI
JeMCTBUI B paMKax IMpeJUI0KEHHBIX YCIOBUN M TpeOOBaHUil, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIIONICHCS cuTyanuei. OO0yJaronuics CMOXKET:

*  OIpeNeisTh COBMECTHO C II€JaroroM M CBEPCTHUKAMU KPHUTEPUM IUIAHUPYEMBIX
PE3yNbTATOB M KPUTEPUU OLIEHKH CBOCH yueOHOM JesATEIbHOCTH;

*  CHCTEMaTH3UpOBaTh (B TOM 4YHCIE BHIOMPATh NMPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JCSITEIBbHOCTH;

e 0oTOMpaTh MHCTPYMEHTBHl [UIl OLIEHUBAHMsS CBOEH JESTENbHOCTH, OCYLIECTBIATh
CaMOKOHTPOJIb CBOCH JEATEILHOCTH B PaMKax MPEII0KESHHBIX YCIOBHH U TpeOOBaHMIA,

*  HAxXoOAWUTh JOCTATOYHBIC CpPEACTBA U1 BBINOJIHEHUS y4eOHBIX JIGHCTBHI B
U3MEHSIOIIENCS CUTYalluy U/UIIH [IPU OTCYTCTBUM IJIAHUPYEMOT'O PE3yJIbTaTa;

*  CBEpATh CBOM JEHCTBHS C LEIbIO M, NP HEOOXOJUMOCTH, HCHPABIATH OIIMOKU
CaMOCTOSTEIIBHO.

4.BnaneHue OCHOBAMHM CaMOKOHTPOJISl, CAMOOLEHKHU, NMPUHATHS PEIICHUN U OCYILECTBICHUS

OCO3HaHHOI'0 BBIOOPA B yueOHOM U mo3HaBaTeabHON. O0yyaromuiicss CMOXKeT:

*  [IpUHUMATh pelIeHHEe B y4eOHOW CUTyallud U HECTH 3a HEr0 OTBETCTBEHHOCTD;

*  PpEeTPOCHEKTUBHO OINpEAENsATh, KaKUe ACUCTBUSA 10 PELIEHUI0 Y4eOHOW 3akauu WU
apaMeTpsl ITUX ACUCTBUN MTPUBEIIN K MTOJIYUEHUIO UMEIOLIETOCs MPOAYKTa yUeOHOM AeATeIbHOCTH;
KommyHukatusubie YY /|

1.YMeHne opraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JIEATENIBHOCThH C

yUUTENeM U CBEPCTHUKaMH; paboTaThb MHIUBUAYAJIbHO M B TPYIIE: HAXOAUThH oOliee

pelieHre M paspemiatb KOHQMKTBI Ha OCHOBE COIJIACOBAaHUS MO3MLMHA M ydeTa

UHTEpecoB; (OPMyJIHpOBaTh, apryMEHTHpPOBaTh M OTCTauBaTh CBOE MHEHHUE.

OO0yyaromuiicss CMOKeT:

— NPUHUMATH IMO3ULMUIO0 coOeceHMKA, MOHMMAs MO3ULHUI0 IPYroro, pasjinyaTh B €ro peyu:
MHEHHE (TOUKY 3pEHUSs), JOKA3aTeNIbCTBO (apryMEHTHI), (aKThl; THUIIOTE3bl, AKCHOMBI, TEOPHH;
— OmpenensTh CBOM JCHCTBUS W JEWUCTBUS MapTHEpa, KOTOpPbIE CHOCOOCTBOBAIU WIIU
IPEMSITCTBOBAIN NIPOLYKTUBHOM KOMMYHHMKAIUY;

— CTpOWTH IIO3UTHBHBIE OTHOLIEHUS B TMpolecce Yy4yeOHOW U TO3HABAaTEIbHOM
JEATEIbHOCTH; — KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaMBATh CBOIO TOYKY 3PEHMS, B

JUCKYCCUM YMETh BBIJIBUTaTh KOHTPApryMEHThI, Mepeppa3upoBaTh CBOIO MBbICIb

(BJ'IaI[eHI/Ie MCXAaHU3MOM 3KBHUBAJICHTHBIX 3aMCH);



— KPHUTHYCCKHU OTHOCUTBCA K CO6CTBCHHOMy MHCHUIO, C OOCTOMHCTBOM IIPU3HABATH

OLIMO0YHOCTh CBOETO MHEHHS (€CIM OHO TaKOBO) M KOPPEKTHPOBATH €ro; — Ipejiararb
QIbTEPHATUBHOE pelleHUe B KOHPIUKTHONW CUTYalUH;
—  BBLAEIATH OOLIYIO TOUKY 3pEHHS B IUCKYCCHUM;
— JIOrOBapHBaThCs O MPaBUIIAX U BONpPOCcaxX sl OOCYXKJIEHUsS] B COOTBETCTBUU C IOCTaBIEHHON
repe rpyImnon 3a1a4ei;
— OpraHu30BbIBaTb Yy4eOHOE B3aMMOACHUCTBUE B rpymne (OnpenensTh oOlue LelH,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYroM U T. 11.);
— yCTpaHATh B pPaMKax Juajora paspblBBl B KOMMYHHKAIlMM, OOYCIOBJICHHbIE
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI COOECeIHMKA 3a/1aur, (POPMBI MU COAEPIKaHUS
J1aJiora.

2.YMeHue OCO3HAaHHO MCIIONb30BaThb PEUYEBBIE CPENCTBA B COOTBETCTBHM C 3ajayeil

KOMMYHHMKAIlUM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M NOTpeOHOCTEH s

IUTAHUPOBAHUSL U PEryJSIIUM CBOEH JESTENbHOCTH; BIIAJICHHME YCTHOM W HUCHbMEHHOMN

peYbI0, MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOyJaronuics CMOXKET:

e ompeaeniATh 3ajayy KOMMYHHMKAllMM M B COOTBETCTBHUM C HEH OTOMpaTh pedeBble
CpEJCTBA;

* 0oTOMpaTh M KCIOJIB30BaTh PEYEBHIC CPENCTBA B IMPOIECCe KOMMYHUKAIMH C IPYTUMHU
JIOABMU (JIMAJIOT B Mape, B MaJION TPyIIe U T. 1.);

* MpEeACTaBIATh B YCTHOW WM MUCBMEHHOW (opMe pa3BepHYTHIM IUIaH COOCTBEHHOMU
JeSITEIIbHOCTH;

e coOmonaTh HOPMBI NYOIWYHOM peyH, periaMeHT B MOHOJIOT€ U JHMCKYCCHHM B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7ja4uei;

*  BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHUE (CYKJEHHUE) U 3alpalliBaTh MHEHHUE NIapTHEpa B
paMKax Iuanora;

*  [PUHUMATh PELICHHE B XOJI€ IMajora U COrjJacoBbIBaTh €ro ¢ COOECETHUKOM;

*  CO3/1aBaTh MMMCBMEHHBIE «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPECTB;

*  HCNOJNb30BaTh BepOalbHBIE CPEACTBA (CpPEeACTBAa JIOTMYECKOM CBSI3M) ISl BBIJEIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS,

*  HCHOJb30BaTh HEBepOaIbHbIC CpeacTBa WIM  HAIJBSIAHBIE — MaTepHallbl,
MOJIFOTOBJIEHHBIE/0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

*  Jle’aTh OLEHOYHBIN BBIBOJ O JOCTMIKEHHH LI€JIM KOMMYHUKAIIMM HETIOCPEICTBEHHO 110CIIE
3aBepIICHNs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATh €TO0.
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3.@opMupoBaHHE M pPa3BUTHE  KOMIIETEHTHOCTM B OOJAacTH  HUCIOJIb30BAaHUS

UH(POPMALIMOHHOKOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT). OOydaromuiics cMOXKeT:

*  [EJICHANPABJICHHO HCKAaTh M WCIOJIb30BATh MH(POPMAIIMOHHBIE PECypChl, HEOOXOMMBbIE
JUI peleHns y4eOHbIX U IPAaKTUYEeCKUX 3a/1a4 ¢ nomouisto cpeacts UKT;

*  BbIOMpaTh, CTPOUTH M HCIOJB30BATH AJCKBATHYI0 HH(POPMAIMOHHYIO MOJAEIb JUIS
nepeaayr CBOMX MBICIEH CpeICTBAMU €CTECTBEHHBIX U (DOPMANIbHBIX SI3bIKOB B COOTBETCTBUU C
YCIOBUSAMU KOMMYHMKALIUHU;

*  BBIENATh MH()OPMAIMOHHBIA AaCHEKT 3aJaud, ONEPHPOBATH JIAHHBIMH, HCIIOJIB30BATh
MOJIEJIb PELICHUS 3a1a4H;

*  HCHOJb30BATh KOMIBIOTEPHBIE TEXHOJIOTMU (BKJIIOYas BHIOOp aJEKBaTHBIX 3ajlaue
MHCTPYMEHTAJIBHBIX IIPOrPAMMHO-ANMApaTHBIX CPEJICTB U CEPBUCOB) JJIs  pEIICHUS
WHPOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX YUYeOHBIX 3a/Ja4, B TOM 4YHCIIE: BBIYHCICHUE,
HalMcaHue MMUCceM, COYMHEHUH, JOKIa10B, peepaToB, CO3JaHNE IPE3EHTAUN U JIp.;

*  HCHOJb30BATh UHPOPMALMIO C YUETOM ITUYECKHX U IIPABOBBIX HOPM;

* co3laBaTh HH(OpPMAlMOHHBIE PECypChl Pa3HOrO TUNA W Uil Pa3HBIX ayAUTOPH,

coOiroaaTh UHOOPMALIMOHHYIO TUTUEHY U MpaBuia HH(GOPMALMOHHON 0€3011aCHOCTH.

ITo3naBartenbHbie YV /|

1 . OIPCACIIATL IMOHATHUA, CO34aBaTb O606HICHI/I$[, YCTaHaBJIMBATb aHaJIOI'uH,
KJaccu(uIUpoBaTh, CaMOCTOSTENbHO BbIOMpAaTh OCHOBAHUS U KPUTEpUH  JUIs
KJaccu(uKaluy, ycTaHaBJIMBaTh MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, yMo3akjtoueHue (MHAYKTUBHOE, AENYKTUBHOE, IO aHAJOTUH) U JeNaTh
BbIBOJIbI. O0yUarOUINiiCs CMOXKET:

. OIIpeJIeNIATh 00CTOATENBCTBA, KOTOPBIE MPENIIECTBOBAIM BO3ZHUKHOBEHUIO CBSI3U
MEXIy SBICHUSMHU, U3 ITHUX OOCTOSATENILCTB BBIACIATH OINpPENEIIAONe, CIOCOOHbBIE OBbITh
HpH‘-IHHOfI JAaHHOT'O SABJICHUS, BBISIBJIATE IPUYHUHBI U CIICACTBUSA fIBJ'I@HPIfI;

. CTPOUTH pacCyXJIeHHE OT OOLIUX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJIEHHSIM U OT
YaCTHBIX SIBIICHUH K OOLIMM 3aKOHOMEPHOCTSM;

® CTPOUTH PACCYKACHHUEC HAa OCHOBC CpaBHCHHA MPEAMCTOB U 5[BJ'I€HI/II>1, BBIACTIAA
IIPU ATOM 00IIMe TPU3HAKH;

. u3JaraTh NOJY4YEHHYI0 HH(POPMALIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE peraeMoi
3aJjaud; * CaMOCTOSITEJIbHO YKa3blBaTh Ha WH(OPMAIMIO, HYXKIAIOUIYIOCS B IPOBEPKE,
npeasaraTth ¥ NPUMEHAThH CI0CcO0 MPOBEPKU JOCTOBEPHOCTH HH(pOpMALINY;

. BepOaIN30BaTh SMOLIMOHAIBHOE BIIEUATICHUE, OKa3aHHOE HAa HETO HCTOYHUKOM,;

. OOBSICHATH SBJICHHS, TPOLECCH], CBSI3U W OTHOILEHUS, BBIABISEMBIE B XOJI€

MMO3HABATEIPHOW H MCCIIEIOBATEIbCKONW JIEATEbHOCTH (NIPUBOAUTH OOBSICHEHHE C
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n3MeHeHneM (HOPMBI MPEACTABICHUS; OOBICHITh, NCTATU3UPYS WIH 0000111as; 0OBICHITh
C 3aJJaHHOM TOYKH 3PCHHUS);

. BBISIBJISITH M HA3BIBATh NMPUYUHBI COOBITHUS, SBICHHS, B TOM YHCJIEC BO3MOXKHBIC
/Hanboiee BEPOSATHBIE MPUYMHBI, BO3MOXHBIE TOCIEACTBUS 3a/JlaHHON MPUYMHBI,
CaMOCTOSITENILHO OCYILECTBIISISI IPUYMHHO-CIIEICTBEHHBIN aHAIIN3;

. JenaTh BBIBOJA HAa OCHOBE KPUTHYECKOTO aHAlIM3a pPa3HBIX TOYEK 3PEHUS,
MOATBEPKIaTh BBIBOJI COOCTBEHHOI apryMeHTaIleil WM CaMOCTOSITENIbHO MOJyYEeHHBIMU
JTAaHHBIMHU.

2.co3/1aBaTh, NPUMEHATh M TPEOOPa3OBBIBATH 3HAKH M CHMBOJBI, MOJCITH U CXEMbI IS
pelieHns yueOHbIX U MO3HaBaTeNbHbIX 3a7a4. O0yJyaromuicss CMOXKeT:

. 0003Ha4YaTh CUMBOJIOM M 3HAKOM IMPEAMET U/UIIH SIBIICHUE;

. OTNPENIeNIATh JIOTHYECKUE CBSI3M  MEXAY MpeaIMeTaMd W/WIN  SBICHUSIMH,

0003HaYaTh JaHHBIC JIOTHYCCKHUEC CBA3U C IIOMOIIBIO 3HAKOB B CXCMC,

. CO3/71aBaTh aOCTPAKTHBIN WK PeasIbHBII 00pa3 MpeaMeTa U/WiIH SIBJICHUS,
. CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCJIOBHU 33JIa4¥ W/HITU crioco0a ee pericHus;
. co37aBaTh BepOaJbHBbIC, BEIICCTBEHHbICE M HWH()OPMAIIMOHHBIE MOJACIH C

BBIJICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA [T ONPEACTICHHS CrIoco0a perieHus
3aJ]aud B COOTBETCTBUHU C CUTYaIUEH;

. [IEPEBOIUTh CIOXKHYIO II0 COCTaBy (MHOTOACHEeKTHYI) HHpOpMaLU0 U3
rpadudeckoro wim (popManu30BaHHOTO (CHMBOJBHOTO) TPEICTABICHUS B TEKCTOBOE, U
Hao0opoT;

. CTPOUTh CXEMy, aITOPUTM JIEHCTBHsI, MWCHpPABIATh MM BOCCTaHABIUBATbH
HEM3BECTHBIN paHee alrOpUTM Ha OCHOBE MMEIOIIETOCs 3HAHHS 00 00BEKTe, K KOTOPOMY
MPUMEHSIETCS AITOPUTM;

. CTPOUTB JI0KA3aTeNbCTBO: IPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHAJIM3UPOBATh/pediekcUpoBaTh ONBIT pa3pabOTKW U peanu3aluu  y4eOHOro
MIPOEKTa, UCCIEA0BaHMs (TEOPETUUYECKOT0, IMIMPUYECKOT0) Ha OCHOBE MPEISIOKEHHOMN
NpoOJEMHON CUTyallMd, TOCTaBIEHHOW I W/WIM 3aJaHHbIX KPUTEPUEB OLIEHKU
MIPOJYKTa/pe3ynbTara.

3.CMBICIIOBOE YTEHHE.

OOyJaromuiicss CMOXKeT:

. yCTAaHABJIMBAaTh B3aMMOCBSI3b ONHCAHHBIX B TEKCTE COOBITUH, SIBJICHHH,
MIPOIIECCOB;
. PE3IOMUPOBATH TJIABHYIO HCI0 TEKCTA,



. npeoOpa3oBbIBaTh  TEKCT, «IIE€PEBOAS» €ro B  JPYryl0  MOJAJIBHOCTS,
MHTEPIPETHUPOBATH TEKCT (XYAO0KECTBEHHBIH U HEXYI0KECTBECHHbIH — y4eOHBIH, HAy4HO-
MOMYJSPHBIHN,
uHpOpMalMOHHBIA,  Tekct  nhon-fiction); o

KPUTUYECKH OLEHHBATh CoJepKaHue U (Gopmy

TEKCTa.

4.®opMupoBaHNE U Pa3BUTUE SKOJIOIMUECKOTO MBIIIJIECHUS, YMEHUE NPUMEHATh €ro B
MIO3HABATEIbHOM, KOMMYHHKATHBHOH, COIIMAJbHONM NpPAaKTUKE W NPOQPecCHOHATHHON
OpHUEHTALINH.

OO0yuaromuiicsi CMOXKET:

. OIPENIENATh CBOE OTHOLIEHUE K IPUPOHOM Cpele;

. aHAJM3UPOBATh BIHMSHUE SKOJIOTHYECKHX (PAKTOPOB HA Cpeay OOMTaHUS KHUBBIX
OpPraHHU3MOB;

. IIPOBOJIUTH IIPUYMHHBIN U BEPOSATHOCTHBIN AHAJIN3 dKOJIOTHYECKUX CUTYyalui;

. pacnpoCTpaHATh IKOJOTMYECKUE 3HAHUSA M Y4acTBOBAaTh B IPAKTHUYECKUX JIEJIaX

I10 3aIIUTE OKPYKAIOIIEH CPEIIbL;
. BBIPAXXAaTh CBOE€ OTHOLICHUE K IPUPOJE YE€pe3 PUCYHKH, COYMHEHHUs, MOJIEIH,
IIPOEKTHBIE PAOOTHI.
5. Pa3zBuTne MOTHMBaLMM K OBJAJACHUIO KYJBTYPOW aKTHBHOI'O HMCIIOJIB30BAaHUS CIOBApEd U
JIPYTUX NOUCKOBBIX cucTeM. OOyyaroluicss CMOXKeT:
*  OMpeneniaTh He0OXO0MMbIE KIIIOUEBbIE TTOMCKOBBIE CJIOBA U 3aIpPOCHI;
* OCYLIECTBJIATh B3aUMOJEHUCTBHE C DJIEKTPOHHBIMM IIOMCKOBBIMH CHCTEMaMH,
CJIOBapsMH;
* (opMHUpOBaTb MHOKECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHHUKOB IS
00BEKTUBU3ALINY PE3YIBTATOB MTOUCKA;

®* COOTHOCHTD IMOJIYYCHHBIC PE3YJIbTATHI ITIOMCKA CO CBOCH JACATCIIBHOCTBIO.

Hpe}IMeTHbIe pe3yJbTaThbl

*  OOyuarouuiics HayduTcs 8 Kiacc

*  XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUA: HaOJII0IeHNE,
U3MEpPEHUE, IKCIIEPUMEHT;

* OIHKCHIBaTH CBOMCTBAa TBEPIBIX, JKUIKUX, Ta3000pa3HBbIX BEILECTB, BBIACHAS HUX

CYIICCTBCHHBIC ITPU3HAKH,



*  PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX TOHATHH «aToM»,
«MOJIEKYJIay,

«XUMHMYECKHUI JEMEHT», «IIPOCTOE BEILECTBOY», «CI0KHOE BELIECTBO», «BAJEHTHOCTbHY,

«XMMMYECKasl peaKiys», UCIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUM;

*  pacKpblBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOH TEOPUH;

*  pa3IMy4aTh XUMHUYECKUE U (PU3NYECKUE SBICHUS;

*  Ha3blBaTh XMMHUYECKUE DIIEMEHTHI;

*  OIpeneNnaTh COCTaB BELIECTB 0 UX (popMyiam;

*  ONpEIENATh BAJIECHTHOCTh aTOMA 3JIEMEHTA B COSAMHEHMSIX;

*  OINpeneNsTh THUI XMMUYECKUX peaKkluii;

*  Ha3blBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLIUM;

*  BBIIBJIAThH IPU3HAKHU, CBUJICTEILCTBYIOIIME O MIPOTEKAHUN XUMHUECKONW PeaKkMy pu
BBIIIOJTHEHUHM XUMHUYECKOI'0 OIIbITa;

*  COCTaBJIATH (DOPMYITBI OMHAPHBIX COCTUHCHHIA,

*  COCTaBJIATh YPABHEHUS XUMHUUECKUX PEAKIIMM;

* colOmonaTh npasuiia 0€30MacHoN padOThI IPU MPOBEICHUH OTIBITOB;

*  IOJb30BAThCs JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYOM;

*  BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELLIECTB;

*  BBIYUCIIATH MACCOBYIO JIOJII0 XMMUUYECKOI0 3JIEMEHTa 10 (hopMyJsie COCTUHEHNUS;

*  BBIYMCIATH KOJIMYECTBO, 00BEM HJIM MAcCy BELIECTBa 110 KOJIMYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB pPEaKIINH;

* XapakTepu3oBaTh (PU3MUECKME M XHMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB:
KHCIIOpO/ia U BOJIOPOA;

*  IOJIy4aTh, COOMPATH KMCIOPOJ U BOJOPOJ;

*  pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOro BELIECTBA: KUCIOPOI, BOAOPO;

*  packpbIBaTh CMBICI 3aKOHa ABOrajpo;

*  PACKpBIBAaTh CMBICI MOHATHH «TEIIOBOM 3P HEKT peaKkium», «MOJISIPHBINA 00beM»;

*  XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIbI;

*  pacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

*  BBIYHCISATH MAaCCOBYIO JOJIIO0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

* IPUTOTOBJIATH PAcTBOPBl C ONPEICIIEHHON MAaccoBOMl /10 pacTBOPEHHOTO
BEIIECTBA;

° Ha3bIBaTb COCIMHCHUA N3YUYCHHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,



XapakTepu30BaTh (U3MUECKHME W XHMHYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

ONPEACIISITh MPUHAIECKHOCTD BEIIECTB K OMPEACICHHOMY KJIACCy COSAUHEHMI;
COCTaBJIATH (GOPMYJIIBI HEOPTaHUYECKUX COCTUHEHUN U3yUCHHBIX KJIACCOB;
MPOBOJUTH OIBITHI, MOJTBEPKAAIOIINE XUMHUUYECKUE CBOMCTBA M3YYEHHBIX KJIAaCCOB
HEOPraHWYECKUX BEIIECTB;

pacro3HaBaTh OIBITHBIM IIYTEM pAacTBOPOB KHUCIOT W IIEJIOYEH MO U3MEHEHHIO
OKpAacKu MHJIUKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUH;
packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneesa;

OOBSACHIATh (U3HUYECKHI CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEpPOB TIpyHIlbl WU Nepuoaa B mnepuoaudeckod cucreme .M.
Menpaeneena;

OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHS aTOMOB, CBOMCTB 3JICMEHTOB B
Npeaenax MajblX NEPUOIOB U IIIaBHBIX MOATPYIIIL,

XapaKTEepU30BaTh XMUMUYECKHUE JIEMEHTHI (0T BOJIOPOJA J0 KalbIUs) HA OCHOBE HX
MoJioKeHuss B mepuoauveckort cucreme J[.M. MenaeneeBa W 0COOCHHOCTEH
CTPOEHUS UX aTOMOB;

COCTABJISITh CXEMBbI CTPOEHHUS aTOMOB TNEpBBIX 20 3JIEMEHTOB NEPUOAMYECKOM

CHUCTCMbI

J.1. Menneneena;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKASI CBSI3bY», «3JIEKTPOOTPULIATEIBHOCTDY;
XapaKkTepu3oBaTh  3aBUCHUMOCTb  (PM3MUECKMX CBOMCTB BEWIECTB OT THUMA
KPHUCTAJUIMYECKOUN PELIETKH;

OIIPEAEIATH BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCIUHEHUSX;

n300paXkaThb CXEMbI CTPOEHHSI MOJIEKYJ BEIEeCTB, 0Opa30BaHHBIX Pa3HbIMU BUAAMU
XUMHYECKHUX CBS3CH;

pacKpbIBaTh CMBICI MOHATHH «HOH», «KATHOH», «AHUOH», («QIEKTPOJIUTHI,
«HEDJIEKTPOJIMTBD?, <QJIEKTPOJIMTHYECKAs IUCCOLUALNA), OKUCIHUTENb), «CTEIEHb
OKHCJIEHUS» «BOCCTAHOBUTEIIb), OKUCIEHUE), KBOCCTAHOBJICHUEY;

OIIPEAEIIAT CTENEHb OKUCIIEHNUS aTOMa 3JIEMEHTA B COEIMHEHUH;

PacCKpBIBAaTh CMBICII TEOPUH JIEKTPOIUTHYECKON TNCCOLUALINN;

COCTaBJIATh YPaBHEHUS JIEKTPOIUTHUECKOHN IUCCOLMALIMN KUCIIOT, IIEJI0UY€EH, CONeH;
OOBSACHATh CYIIHOCTh IIpoIecca 3JIEKTPOIMTHYECKON IUCCOLMAlUU M peakuui
HMOHHOTO 0OMeHa;
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*  COCTaBIIATH MMOJHBIC U COKpAIICHHBIC MOHHBIEC YPAaBHEHHSI pEeaKI[uu OOMEHa;

*  ONpEeNeNsITh BO3MOXHOCTh IPOTEKAHUS PEAKIIHi HOHHOTO OOMEHA;

* TPOBOAUTH pEAKIHUH, TMOATBEPKAAONINE KAYECTBEHHBIM COCTAB Pa3IMYHbBIX
BCIICCTB;

*  ONpEeACSITh OKUCIUTENIb U BOCCTAHOBUTEINb;

*  COCTaBJIITh YPABHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

* Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XHMHUYECKOHN peaKkinu;

*  KJIacCU(UIMPOBATH XUMUUYCCKHE PEAKIIUH 110 PA3TMYHBIM ITPU3HAKAM;

*  XapakTepus3oBaTh B3aUMOCBSA3b MEXKIY COCTaBOM,  CTPOCHHEM U
CBOMCTBaMH HEMETAJIJIOB;

* [POBOJUTH OIBITHI MO TOTYYEHUIO, COOMPAHHUIO U U3YYCHUIO XUMUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

* pacrmo3HaBaTh OIBITHBIM IIyT€M TIa3000pa3HOr0 BEIIECTBA: YIJIEKUCIBIA Ta3 |
aMMUaK;

*  XapaKTepus3OBaTh B3aMMOCBSI3b MEXKIYy COCTAaBOM, CTPOCHHEM M CBOWCTBaAMHU
METaJlJIOB;

* I'paMOTHO 00paIlaThCs C BEIIECTBAMU B IOBCEIHEBHOM JKU3HU

OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCS

*  gblOsUAMb U NPOGEPSIMb IKCNEPUMEHMATbHO 2UNOMe3bl O XUMUYECKUX CE0UCMEAX
eeulecnie Ha OCHose ux cocmaesa u Cmpoerust, ux cnocobrocmu ecniynams 6 XumudecKkue peaxkyuu,
0 xapakmepe u nPoOyKmMax pasiutiHbIX XUMUYECKUX PeaKyull,

*  Xapakmepu3oeamv Geujecmsa no coOCmagy, CmpoeHuro U Ce0UCMeam, YCmaHaeIueams
npulluHHO'CJleacn’ZBQHHble Ce653U Meofa)y OaHHBbIMU xapakmepucmukamu eeujecmed,

® cocmaesyisinib MOJIEKYJIAPHble U NOJIHblE UOHHbIE YPABHEHUS NO COKPAUIeHHbIM UOHHbIM
VDABHEHUAM,

*  NpOocHO3UpOBAMb  CHOCOOHOCMb — BeWecmed  NPOABIAMb  OKUCIUMENbHbIE — UTU

B80CCMAHOBUMEbHbBIE CBOUCMEA C yuemom cmenenel OKUCIEHUS 21E€EMEHM OB, BXOO}ZIMMX 6 €eco

cocmas,
® cocmaesyiiinb  YpAasHeHUA peakuuﬂ, coomeemcmeyrouux
noc1e008amebHOCmU

npeepau;eHud HeopecaHuveCKux seuecme pasiuinsvlx Kilaccoes,
® 8b108U2aAMb U npoeepPANnb SKCNEPUMEHMANIbHO 2UNOME3bl O pe3yibmamax 8030€elCcmeus

PAa3TUYHbLX qbaKmopoe Ha U3MeHeHrue ckopocmu XUMUYECKOU peaxkyuu,
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*  UCNONB306aMb NPUOOPEmeHHble 3HAHUL O/ IKOLOSUUECKU SPAMOMHO20 NOBEOeHUs 8
OKpyoscarouell cpeoe;
*  UCNONB3068aMb NPUOOPEmMeEHHble KI0Uesble KOMNEMeHYUU NPU 6bINOJTHEHUU NPOEKNO8
U YYeOHO-UCCIe008aMeNbCKUX 3a0ay NO  U3VYEHUIO  C8OUCMS, CHOCOo008 NOMYYeHUs: U
PACNO3HABAHUS BEUECTE;
*  00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUjeCMBAX U XUMUYECKUX NPOYeccax,
*  Kpumu4ecku OMHOCUMBCA K NCEBOOHAYUHOU UHopmayuu, HedoOpocos8ecmHol
pekname 8 cpedcmeax Macco8ou uHgopmayuu,
*  0CO3HA6AMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUL N0 XuMuu O NPaAKmudeckou
0esAmenbHOCMU Yelo8eKd;
aeamv Mooenu u cxemvl ONsl peuleHus YUeOHuIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobX00UMOCmb
H00eHUsl NPEONUCAHULL, NPEONA2AeMbIX 8 UHCMPYKYUAX NO UCNOTIb30BAHUIO JIeKAPCME, CPeOCme

MOoBOU XUMUU U OP

9 kiace

JInuHOCTHBIE pe3yJIbTaThI

1. Poccuiickas rpakJjaHcKas MACHTUYHOCTD (IaTPUOTU3M, yBakeHHE K OTedecTBY, K IPOILIIOMY U
HACTOALLIEMY MHOTOHAIIMOHAJIBHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J10JITa NIEPE]L
Ponunolt, naentudukamnus ceds B kauecTBe rpakaannHa Poccun, cyObeKTHBHAsS 3HAUUMOCTh
MCIIOJIb30BAaHUsl PYCCKOIO SI3bIKa U SI3BIKOB HapoaoB Poccuu, OCO3HaHME M OLIyLICHHE
JUYHOCTHOM  CONpPHYACTHOCTH  cyAbOe  poccuiickoro  Hapona).  WHrepuopusanus
TYMaHUCTUYECKUX, NEMOKPATUYECKUX M TPAJULHUOHHBIX IIEHHOCTEW MHOTOHALMOHAJIBHOTO
poccuiickoro obmectBa. Oco3HaHHOE, YBa)XKUTEIBHOE M JOOpOXKeIaTelbHOE OTHOIIEHUE K
UCTOPUH, KYJIbType, PEIUTHH, TPAAULUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu u HapooB
Mupa.

2. '0TOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs K CaMOPa3BUTHIO U CaMOOOpPA30BaHMIO HAa OCHOBE
MOTHUBAIlMM K OOYyYEHHIO U MO3HAHUIO; TOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY BBIOOPY U
MOCTPOCHHUIO JTajbHeHIIeN HHANBUAYAIbHOM TpaeKTOpuU 00pa3oBaHus Ha Oa3e OPUEHTHUPOBKU B
mupe npodeccuid U TPO(ECCHOHATBHBIX  MPEANOYTEHHH, C€ y4eTOM  YCTOHYMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

3.I'0oTOBHOCTH Ha OCHOBE 3HaHUS HOPM MODPAJIU, 1yXOBHBIX UAEAJIOB U KYJIbTYPHBIX TPaAULIAN
HapojoB Poccun, K CO3HaTenbHOMY CaMOOTPAaHMYEHHIO B IIOCTYNKAaX, IOBEICHUH,
pactounTenbHOM TnoTpedutenscTBe; CPOPpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIECHUS K
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YYEHHIO; YBAXKUTEIBHOI'O OTHOUIEHUS K TPYyLy, HaJU4YMe€ ONbITA Y4acTUs B COLUAJIBHO
3HAYUMOM TpYIE.

4. ChopMupOBaHHOCTh LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DAa3BUTUS HAyKd U OOILECTBEHHOM MPAKTUKH, YYHUTHIBAIOLIETO COIHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUpa.

5.0co3HaHHOe, YBaXUTEIBHOE U JOOPOKENIATENIbHOE OTHOLICHHE K JAPYTrOMY YeNOBEKY, €ro
MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, BEPE, IPAKIAHCKOM MO3ULMU. ['0OTOBHOCTH U
CIOCOOHOCTh BECTH JUAJIOT C JAPYTUMHU JIOABMH U JOCTUTaTh B HEM B3aHMMOIOHUMAaHMUS
(rOTOBHOCTH K KOHCTpPYHUpOBaHHIO oOpa3a mapTHepa [0 JUalory, TOTOBHOCTb K
KOHCTPYHPOBAHMIO 00pa3a JOMyCTUMBIX CIIOCOOOB THAJIOTa, TOTOBHOCTh K KOHCTPYHPOBAHHUIO
mpouecca JAManora Kak KOHBEHIIMOHHMPOBAHUS HHTEPECOB, NPOLEAYP, TOTOBHOCTb M
CIIOCOOHOCTH K BEJICHHIO TIEPETOBOPOB).

6. OCBOEHHOCTbH COIMAILHBIX HOPM, IIPABHII MMOBEACHUS, POJicii U (OpPM COLIMATBLHON KU3HU
B IPYIax U COOOIIECTBAX. YUacTUE B HIKOJBHOM CaMOYIIPABJICHUU U OOLIECTBEHHOMN JKU3HU
B IIpeleiax BO3pPAaCTHBIX KOMIIETEHIMH C YYE€TOM pEeruOHalIbHBIX, O3THOKYJIbTYPHBIX,
COLIMATIBHBIX M SKOHOMHYECKUX ocoOeHHOocTel ((popMUpOBaHHME TOTOBHOCTH K y4YacTHIO B
Ipolecce YNOpsAAOUYEHUs] COLMAIbHBIX CBSI3€d M OTHOILLIEHWH, B KOTOPBIE BKIIIOUEHBI U
KOTOpbIe (OPMHUPYIOT CaMU YYalIHecs; BKIIOUEHHOCTh B HEMOCPEICTBEHHOE T'PaKIaHCKOE
ydacTue, FOTOBHOCTb YYacTBOBaThb B JKM3HEAEATEIbHOCTH MOJIPOCTKOBOIO OOIECTBEHHOTO
00beIMHEHUSI, TTPOJIYKTUBHO B3aUMOJICHCTBYIOIIETO C COIMAIBLHON CPEol U COIUATbHBIMU
MHCTUTYTaMH; WHTEPUOPHU3aLUs LICHHOCTEH CO3MIATEIBHOTO OTHOILIEHMSI K OKpYXaroUleu
JNEHUCTBUTENBHOCTH, LEHHOCTEH COLMAJIBHOTO TBOPYECTBA, LIEHHOCTH NPOAYKTUBHON
OpraHu3alii COBMECTHOU JNESATEIbHOCTH.

7. HWHrepuopuzanus npaBUi UHAWBUIYAIbHOTO U KOJUIEKTUBHOTO 0€30IaCHOI0 MOBEIEHUS
B UPE3BBIUANHBIX CUTYalMsIX, YTPOKAIOUIMX JKU3HU U 30POBBIO JIFOJEH, IPABUII ITOBEACHMUS
Ha TPaHCHOPTE M Ha Joporax; c(OpMHUPOBAHHOCTb OCHOB XYJOXECTBEHHOW KYJIbTYpPbI
oOyJaromuxcsl KaKk 4YacTH UX 00Iel JAyXOBHOH KyJbTYphl, Kak 0cO0O0ro crocoda mo3HaHUs
YKU3HU U CPEJICTBA OpraHu3aluu OOLIeHMUS;

8.Hamuuue ombpiTa  HKOJOTMYECKH  OPUEHTUPOBAHHOM  pe(IeKCHMBHO-OLEHOYHON U
IPAKTUYECKON JEATEIIBHOCTH B JKU3HEHHBIX CHUTyalusX (TOTOBHOCTb K MCCIEA0BAHUIO
OPUPOMABI, K  3aHITUAM  CEJIbCKOXO3SIMICTBEHHBIM  TPYAOM, K  OCYILECTBJICHHIO

MPUPOIOOXPAHHON 1EATENHHOCTH).
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PeryastuBubie YY ]|
1.YMeHne caMOCTOSATENBHO ONpPENeNATh el 00y4eHHs, CTaBUTh U (HOPMyITUpOBaTh HOBBIC 33]a4d B
yuyebe W T103HABATEIbHON JEATENIbHOCTH, pa3BUBAaTh MOTHUBBI M MHTEPECHl CBOEH

[103HABATEIbHOM JESITEIbHOCTH.

OO0yuaromuiicss CMOXKET:

*  aHANM3UPOBATh CYNIECTBYIOIIME W IUIAHUPOBaTh Oyaymue  oOpa3oBaTellbHBIC
pe3yJbTaThI;

*  HIeHTU(UUUPOBATH COOCTBEHHBIE TPOOIEMBI M ONPEAEIATH [NIABHYIO IIPOOIEMY;

*  BBIJBUIaTh BEPCUM PELICHUs TPOOIEMBI, (OPMYIHNPOBATh TMIIOTE3bI, IPEABOCXUIIATh

KOHEUYHBIN pe3yJIbTar;

*  CTaBUTh LIENb JACATEIBHOCTH Ha OCHOBE ONPEICNCHHOH MPOOJIEeMBl M CYIIECTBYIOLIMX
BO3MOKHOCTEH;

*  (¢opmynupoBaTh y4yeOHbIE 3aJaud KaK INAaru JOCTM)KEHUS IIOCTaBJIEHHOW Lenu
JeSITEIbHOCTH; * OOOCHOBBIBATH IIEJIEBBIE OPUEHTUPHI M MPUOPUTETH CCHUIKAMH Ha
[IEHHOCTH, YKa3bIBasi © 000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEIBHOCTD IIIaroB.

2. YMeHHE CaMOCTOSTENIbHO IUIAaHUPOBATh IyTH JIOCTHM)KEHUS LeJed, B TOM 4YHCIe

anbTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Hanbonee 3¢ (HeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX

Y TIO3HABATENbHBIX 3a7a4. OOyJaronIniicss CMOXKET:

*  ONpenenaTb HeOOXOAMMbIE NEHCTBHE(s]) B COOTBETCTBUU C y4ye€OHOW M NO3HABATEJIbHOMN

3aaueil ¥ COCTABIIATh AITOPUTM UX BBIITOJHEHHS,

*  00OCHOBBIBaTb U OCYILECTBIATH BbIOOp Hanboiee 3(P(PEKTUBHBIX CIIOCOOOB pELICHUs

y4eOHBIX U M03HaBaTEIbHbIX 33/1ay;

*  ONpEeNensATh/HaXOIUTh, B TOM 4YHCIE W3 TMPEIUIOKCHHBIX BAPUAHTOB, YCIOBHS IS

BBITNIOJTHEHMS Y4eOHOM 1 O3HABATEJIbHOM 3a4a4u;

*  BBICTpauBaTh >KM3HEHHbIE IUIaHBI Ha KpPAaTKOCPO4YHOE Oyayiiee (3asBisATh IeNieBbIe

OPUEHTHPBI, CTaBUTh aJCKBAaTHbIE MM 3aJaud W TpeajaraTh JAEHCTBHs, YyKa3blBas H

000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEILHOCTD IIATOB);

*  BBHIOMpaATh W3 TMPEAIOKEHHBIX BAPUAHTOB M CAMOCTOSITENIFHO MCKATh CPEICTBA/PeCypChl

JUISL pEeLIeHUs 3aa4i/T0CTHKEHUS 1eITH;

*  COCTaBIATh IUIaH peUleHuss MpoOieMbl  (BBIMOJHEHHUS MPOEKTa, IMPOBEACHUS

WCCIIC/IOBAHMS); * ONPEACIATh TOTCHIMANbHBIC 3aTPYAHEHUS TPH pEIIeHUH Y4YeOHOH u

MI03HABATENBHOM 33/1a4i ¥ HaXOAUTh CPEICTBA JIJISl UX YCTPAHCHUS;

- OMMCHIBaTh CBOW OMBIT, OPOPMIISIS €ro JUIsl mepeAayd APYTruM JIOASM B BHUJE TEXHOJOTHH

pelIeHHs MPAKTUYECKHX 33124 ONpeAeIEHHOTO KJlacca,

- IUTAHUPOBATh M KOPPEKTHPOBATH CBOIO WHAWBHIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
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3. YMEeHUM COOTHOCHUTh CBOM JAEHCTBHS C IUIAHUPYEMBIMHM pE3YJbTaTaMH, OCYILECTBIIATH
KOHTPOJIb CBOCH IESITEIBHOCTH B MPOILECCE MOCTUIKEHHUS PE3yNIbTaTa, OMpPENENsTh CIIOCOObI
JeMCTBUI B paMKax MPeUIOKEHHBIX YCIOBUHM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBHS
B COOTBETCTBHHM C U3MEHSIIOILEICS CUTYaIHEH.

OO0yuaromuiicss CMOXKET:

- paboTas 1O CBOEMY IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYIIYIO JESATEIbHOCTh HA OCHOBE
aHaJIM3a M3MEHEHUH CcUTyallMd I IIOJy4YyeHUs 3allJJaHUPOBAaHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ysbTaTa; - yCTAHaBIMBATh CBSA3b MEXKJY IMOJIYYEHHBIMU XapaKTEpUCTHKaMHU
IPOAYKTa U XapaKTePUCTUKAMU IpoLecca AEATENbHOCTH U 0 3aBEPILIEHUM JESTEeIbHOCTU
npeparaTbh  M3MEHEHHE  XapaKTEepUCTUK Ipolecca Uil IOJIYYEHHUs  YIYyYLICHHBIX
XapaKTEpUCTUK IPOAYKTA;

- CBA3aTh CBOM [JEHCTBHA C 1€NbI0 W, NpU HEOOXOJUMOCTH, HCHPABIATH OIIUOKH
CaMOCTOSITENIBHO.

4.YMeHue OLEHUBaThb IPaBWIBHOCTb BBINOJIHEHMsS] y4yeOHOM 3ajadyd, COOCTBEHHbIE

BO3MOXKHOCTH €€ perieHusi. OOydarouics CMOXeT:

- ONpEeAETATh KPUTEPUH IIPABUIBHOCTH (KOPPEKTUBHOCTH) BBIIIOJHEHUs y4eOHOM 3ajauu;

- aHAJIM3UPOBaTh U OOOCHOBBIBATh IMPUMEHEHUE COOTBETCTBYIOLIETO HHCTPYMEHTApHs UL
BBITIOJIHEHHS YICOHOU 3a/1auu;

- CBOOOJIHO M0JIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKU M CaMOOLIEHKH, MCXOJs M3
1EJIN ¥ UMEIOLIUXCS CPEJICTB, pa3inuyasi pe3yJabTaT U CIIOCOObI ICUCTBUM;

- OLICHUBATh NPOAYKT CBOEH JEATENBbHOCTH MO 33JaHHBIM W /WM CaMOCTOSTENIBHO
OINpEeAEIEHHBIM KPUTEPHUSM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

- 000CHOOBBIBAaTh JTOCTHKUMOCTH II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OILIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (pukcupoBaTh M aHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

5.Brmagenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, IIPUHSTHS PEIIEHUN M OCYIIECTBIICHUS

OCO3HAHHOTO BBIOOpA B yueOHOI 1 mo3HaBaTeIbHON. OOyJaronuiics CMOXKET:

- COOTHOCUTh peajibHble M IUIAHUpPYEMbIE pPe3yJabTaThl MHIMBUIYaIbHOW 00pa3oBaTeIbHOU
JEATENIBHOCTH U JEJIaTh BBIBOBL;

- IPUHUMATh pelIeHre B y4eOHOM CUTYaIlMM U HECTH 32 HETO OTBETCTBEHHOCTH;

- IEMOHCTPUPOBATh  MPHUEMBbl  PETYISUUU  NCUXO(U3MOIOTHYECKUX/  AMOLMOHAIBHBIX
COCTOSSHUM Il JTOCTHXKEHUs d(Pdekra YCHoKoeHHs] (YCTpaHEHHS HMOLMOHAIBHON
HanpspKeHHOCTH), d3(@dekra BoccTaHOBIEHUS (OCHa0NIEHUS MPOSBICHUN YTOMIICHUS),

addekra akTuBH3aAIMH (TOBBIIICHUS IICUXO0(PU3UOIOTUIECKON PEAKTUBHOCTH).
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KommynukatuBubie YY /|
1.YMeHue opraHu30OBbIBaTH Y4e€OHOE COTPYAHHMYECTBO M COBMECTHYIO NESTENBHOCTh C YUYHUTEIEM H
CBEPCTHHUKAMH, pabOTaTh MHIMBUAYAIBHO U B TPYIIE: HAXOIUTH O0IIee PEIICHHEe U pa3peliaTh
KOH(MJIMKTHI Ha OCHOBE COIJIACOBAaHUS TMO3UIUN M YydeTa HWHTEpecoB; (HOpMyIHpOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBO€ MHeHHE. OOyyaromuics CMOXKET:
- MIPUHUMATD MO3UIUI0 COOECeTHNKA, TOHUMAs! IO3ULIMIO IPYTOTo, pa3inyarh B €ro pey
MHEHHE (TOYKY 3pEHHUs), JI0KAa3aTEIbCTBO (apryMEHTHI), (DAKThI; THIOTE3bI, AKCHOMBI,
TEOpUU; — ONpPEACIATh CBOM JICHCTBUS U ACHCTBUS MapTHEpPa, KOTOPbIE CIIOCOOCTBOBAIIN
WM MIPEMSITCTBOBAIHN MPOTYKTUBHON KOMMYHHUKAIUY;
—  CTpOUTH MO3UTUBHBIE OTHOIICHUS B nporecce yueOHOU u
M03HABATEIbHOMN 1EATEIbHOCTH;
— KOPpPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHUS, B JHUCKYCCUHU
YMETh BBIIBUTaTh KOHTPApryMEHTHI, Tmepedpa3upoBaTb CBOI MbICHb (BIaJeHUE
MEXaHH3MOM SKBHBAJICHTHBIX 3aMCH);
- KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABA’
OIMOOYHOCTh  CBOEro  MHEHUs (€ClIM OHO TakoBO) U
KOPPEKTUPOBATh €ro; —  IpeJiaraTh albTePHATUBHOE PEIICHUE B
KOH()JIMKTHOU CUTYaIUH;

- BBIACIATH O6H_Iy10 TOYKY 3pCHUA B JUCKYCCHUHU,

— JIOrOBapuBaThCs O NpaBWIaX M BOIpocax i OOCYXJEHUS B COOTBETCTBUHU C
IIOCTaBJICHHOM MEepe/ IPYIIION 3a1auei;
- OpraHU30BBIBAaTh YUeOHOE B3aUMO/JIecTBUE B rpyIIe (OMpenesaTh o0Imue ne
pacrpesieNnaTh poJid, J0rOBapuBaThCs APYT C APYTOM U T. 11.);
— YCTpaHATh B paMKax JMajora paspbiBbl B KOMMYHHKALlUU, OOYCIIOBJIECHHBIE
HEMOHMMAaHUEM/HEeTIPUSATHEM CO  CTOPOHBI coOecelHUKA 3ajaud, (GOpPMBI WU
COJIEPKaHUs JUAaJIora.
2.YMeHHE OCO3HAaHHO MHCIIOJIb30BaThb pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIMH JUIsI BBIPAKEHHSI CBOUMX YYBCTB, MbICIIEH 1 IOTpeOHOCTEH Il TUIAHUPOBAHUS U
peryisiuu CBOEH ACATENbHOCTH; BJIAJICHUE YCTHOW M NMHUCBMEHHOW pPEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. OOyJaronuiicss CMOXKeT:
*  ONpeNenAaTh 33aJjauy KOMMYHUKAIIUU U B COOTBETCTBUH C HEW OTOMpPATh peueBble

CpEICTBa;
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* oTOMpaThb W HCIOJNB30BATh pPEUYEBBIE CPEACTBA B IMpollecce KOMMYHHUKALUU C
JPYTUMH JIOABMH (IMANOT B Tape, B MaJIOH rpymre u T. 11.);

*  MPEICTaBIATh B YCTHOM WJIM MUCHbMEHHOW (hOpME pa3BEpHYTHIN IIJIaH COOCTBEHHOM
NESITENIbHOCTH;

*  coOmoJaTh HOPMBI MYOJMYHOM pEYH, pPEeriaMeHT B MOHOJIOT€ U JIUCKYCCHU B
COOTBETCTBUM C KOMMYHHKATUBHOM 3a/1a4eii;

*  BBICKa3biBaTh M OOOCHOBBIBATH MHEHHE (CYKJIEHHE) W 3alpalluBaTh MHEHHE
napTHEpa B paMKax JMajora;

*  [PUHMMATH PEIICHUE B XOJI€ JUAJIOTa U COIIACOBBIBATH €r0 C COOECETHUKOM;

*  co3JaBaTb INHMCbMEHHbBIE «KJIULIMPOBAHHBIE» M OpPUTMHAJIbHBIE TEKCTHI C
HCIOJIb30BaHUEM HEOOXOUMBIX PEUYEBBIX CPECTB;

*  HUCIOJIb30BaTh BepOabHbIEC CPE/ICTBA (CPEACTBA IOTUYECKOM CBSI3M) TSl BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

*  HUCIOJIb30BaTh HeBepOaIbHbBIE CpencTBa WIM  HarJgJIHbIe

MaTepUabl,

MIOJITOTOBJICHHBIE/OTOOPAHHBIE TT0/T PYKOBOJCTBOM YUUTEIIS;

*  JeNaTh OLIEHOYHBIN BBIBOJ O JOCTH)KEHUU 1€ KOMMYHUKALIUKA HETIOCPEICTBEHHO
MoCJIe 3aBePIICHNsI KOMMYHUKAaTHBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO.

3. @opMmupoBaHHWE W pa3BUTHE KOMIIETEHTHOCTH B  OOJIaCTH  HMCIIOJIb30BaHUS
MH(POPMAIMOHHOKOMMYHHUKAIMOHHBIX ~TexHonoruid (mamee — WKT). OOyuwarommuiics
CMOJKET:

*  IIeJICHANpPAaBJIEHHO HUCKaThb M  MCIOJIb30BaTh HMH()OPMAIMOHHBIE PECYPCHI,
HEOOXOUMBIE JUIsl pElIeHHs YYeOHBIX M MPAKTUYECKUX 3a/a4 C IOMOIIBIO
cpenctB UKT;

*  BBIOMpaTh, CTPOUTH M HCIIOJIb30BaTh a/I€KBATHYIO MH()OPMAIIMOHHYIO MOJAEb IS
nepeayv CBOMX MBICIEH CPEeICTBAMHU €CTECTBEHHBIX U (POPMANIbHBIX S3bIKOB B
COOTBETCTBHH C YCIOBUSAMU KOMMYHUKAIINH;

*  BBIIENATHh HMH(DOPMAIMOHHBIA  acleKT  3ajauyd, ONepuUpoBaThb  JaHHBIMH,
HCII0JIb30BaTh MOJIEb PELICHUS 33/1a4U;

*  HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUM (BKJIIOYasi BHIOOpP a/leKBATHBIX 3aj]aue
MHCTPYMEHTAJIBHBIX MPOTrpaMMHO-AaNIapaTHBIX CpPEACTB U CEpPBUCOB) JUIA
peuieHrns WHGOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4E€OHBIX 3a7ad, B TOM
yyclie: BBIYMCIEHUE, HAlHMCaHWE IHCEeM, COYMHEHUH, I0KIanoB, pedeparos,
CO3/1aHHE NIPE3EHTALMN U Jp.;

*  HCIOJIb30BaTh HH(OPMAIIMIO C YIETOM STHUECKUX U MPABOBBIX HOPM;
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*  co3gaBaTh MH(GOPMALMOHHBIE PECYPCHl PA3HOrO THUINA M JUISl pasHbIX ayIUTOPHH,
coOmonat WMHGOPMALMOHHYIO TUTHEHY M IpaBwia HHGOPMAIMOHHON
0€30I1aCHOCTH.

Ilo3naBaTtenbHbie YY /|
1. VYwmenue ompenensiTb TOHATHs, CO37daBaThb OOOOIIEHUS, YCTAaHABIMBAaTh AHAJIOTHUH,
KIaccu(UIupoBaTh, CaMOCTOATENbHO  BBIOMPAaTh  OCHOBAaHUS W KPUTEPHUH  JIJIS
KJ1accu(UKalMy, YCTaHABIMBATh I[PUYMHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyxJeHue, yMO3aKJIl4eHue (MHAYKTUBHOE, AENYKTUBHOE, IO aHAJIOTMU) M JIeNaTh
BbIBOJIbI. OOyUaIOLIUICS CMOXKET:
. OTIpeNIeNIATh OOCTOSTENBCTBA, KOTOPhIE MPEIIIECTBOBATH BO3ZHUKHOBEHHUIO
CBSI3U MEXKIY SBJICHUAMH, M3 O3TUX OOCTOATENIBCTB BBIACIATh OIpPECIISAIOLIHE,
CIOCOOHBIE OBbITh NPUYMHOM JQHHOTIO SIBJICHMS, BBIABIATH INPUUUHBI U CIEICTBHA
SIBIICHHI,
. CTPOUTH PACCyKACHUE OT OOIIUX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSM
U OT YaCTHBIX SIBJICHUH K OOLIUM 3aKOHOMEPHOCTSIM;
. CTPOUTH PACCYXKJIEHHE Ha OCHOBE CpPaBHEHHS MPEIMETOB W SIBICHHHU,
BBIJIEJISASA [IPU ATOM OOIIME TPU3HAKH;
. u3jaraTh MOJIYYEHHYIO HMH(OpMaIUio, MHTEPIPETUPYs €€ B KOHTEKCTe
pelaeMon 3a1a4u;
. CaMOCTOSITENIbHO ~ yKa3blBaTh Ha HH(MOpPMAIMIO, HYXJAIOUIYIOCS B

MIpOBEpKeE, MpeyuIaraTh U MPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTU UH(POPMAIUY;

° Bep6aJ'II/I3OBaTI> OMOIIMOHAJIBHOC BIICHATJIICHUC, OKa3aHHOC Ha HETO
HCTOYHHUKOM;
° OOBICHATH SIBJICHUS, TIPOUECCHI, CBA3U U OTHOHICHUA, BBIABIIAACMBIC B XOJC

MO3HABATEIPHOW M HCCIEAOBATEIbCKON JeATENHHOCTH (TIPUBOJIUTH OOBSICHEHUE C
U3MEHEeHHeM (OpMBI TPENCTaBICHUS; OOBACHATH, JAETANM3UpPYS WM 00001as;
OOBSICHATH C 33/IaHHOM TOYKU 3pPECHHS);
® BbIABJIITb M HA3bIBATb MPHUYUHBI C06I)ITI/I$[, SBJICHHUA, B TOM YHCIIC
BO3MOXXHbIE /Hanboyiee BEPOSTHBIE MPUYUHBI, BO3MOXKHBIE MOCIEACTBHUS 3aJaHHOM
MPUYUHBI, CAMOCTOSITEIbHO OCYIIECTBIISISI IPUUMHHO-CIICICTBEHHbBIN aHAIN3;
® ACJIaTh BBIBOJA HAa OCHOBC KPUTHUUYCCKOI'O aHAJIM3a pPasHBIX TOYCK 3PCHUA,
MOATBEPKIaTh  BBIBOJ ~ COOCTBEHHOW  apryMeHTalMeld WM  CaMOCTOSITENBEHO
MOJIY4YEeHHBIMH JIaHHBIMHU.
2.YMenue co3aaBaTb, IPUMCEHATH U HpeO6p330BBIBaTB 3HAaKM U CUMBOJIbI, MOJCIN U CXEMbI 1JIs1
pereHust yueOHbIX U MMO3HABATENIBHBIX 3a7a4. OOyJaronuics CMOXKET:
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° 0003HaYaTh CHUMBOJIOM U 3HAKOM npeamMeET /U SIBJICHUC,
° OMPCACIIATH JIOTUYCCKUC CBA3HU MCXKAY NPCAMCTaAMU H/Unu SABJICHUSMU,

0003Ha4YaTh JaHHBIC JIOTUYCCKUE CBA3U C IIOMOIIBIO 3HAKOB B CXEME,

. co3/1aBaTh a0CTPAKTHBIN WM peabHBII 00pa3 mpeaMeTa U/UiH SBICHUS;

. CTPOUTH MOJEJIB/CXeMy Ha OCHOBE YCIOBHH 3aJaddl W/WIM crocoba ee
pelieHus;

° co3aaBaThb Bep6aJIBHbI€, BCIICCTBCHHBLIC U I/IH(i)OpMaI_[I/IOHHBIe MOACIN C

BBIICJICHUEM CYILIECTBEHHBIX XapaKTepUCTHUK OO0bEKTa MJid OIpelaeieHus crnocoda
pellIeHus 3a/1a4 B COOTBETCTBUU C CUTYAIIUEiH;

. npeoOpa3oBbIBaTh MOJETH C [ENbI0 BBIABICHHA OOIIMX 3aKOHOB,
OTIpEACTSAIONUX JaHHYIO MTPEIMETHYIO 00J1acTh;

. MIEPEBOUTH CIIOKHYIO MO COCTaBY (MHOTOACHEKTHYIO) MH(QOpPMAIUIO U3
rpadudeckoro uiu (popManru30BaHHOTO (CHMBOJIFHOTO) MPEACTABICHUS B TEKCTOBOE, U
Hao00poT;

. CTPOUTH CXEMY, AITOPUTM JAEUCTBHUS, UCIPABIATh WIM BOCCTAaHABIIMBATH
HEM3BECTHBII paHee AITOPUTM Ha OCHOBE UMEIOIETOCs 3HaHUs 00 00BEKTE, K KOTOPOMY
MIPUMEHSIETCS aTOPUTM;

. CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHAIM3UPOBATH/pe(PIICKCUPOBATh  OMBIT  pa3pabOTKU ©  peallu3aiud
y4eOHOro TPOEKTa, HCCIEeNOBaHUS (TEOPETHUECKOro, SMIIMPHYECKOr0) Ha OCHOBE
NPE/UIOKEHHOW TMpOOJIEMHONM CHUTyallud, TIOCTaBIEHHOM LEIM W/HIM 3aJaHHbIX
KPUTEPHUEB OIICHKH MTPOAYKTa/pe3ylbTaTa.

3.CMBICIOBOE UTEHUE.

OOyyaromuiicss CMOXKeT:

. YCTaHaBJIMBATh B3aMMOCBS3b OIIMCAHHBIX B TEKCT€ COOBITHH,
SIBIICHHI,
IIPOLIECCOB;

. pE3IOMUPOBATh IJIaBHYIO UCIO TEKCTA;

. peoOpa3oBbIBATh TEKCT, «IEPEBOJSI» €ro B JAPYTYH0 MOJAIbHOCTD,
UHTEPIPETHPOBATh TEKCT (XYHOXKECTBEHHBIH U HEXYI0KECTBEHHBIM — YUeOHBIH,

HAYYHOITOMYJISIPHBIN, HH(POPMAIIMOHHBIH, TeKcT NON-fiction); ¢ KpUTHYECKH OLEHUBATH
cojiepkaHue 1 hopMy TEKCTa.

3. @opMHpOBaHWE W Pa3BUTHE DJKOJOTMYECKOTO MBIIIICHHUS, YMEHHE MPHUMEHSITh €ro B

M03HABATENIbHON, KOMMYHHMKAaTHUBHOM, COLMAIbHOW TMPAaKTHUKE U MNpOPecCHOHATbHON

OpHEHTALINH.
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OO0yuaromuiicsi CMOXKET:
. OTIPEEIISATH CBOE OTHOIICHHUE K MPUPOTHOM Cpelie;
. AQHAJIM3UPOBATh BIUSHHUE JKOJOTHYSCKUX (haKTOPOB Ha cpeay OOWMTaHUs

JKHUBBIX OPraHU3MOB;

. MPOBOJUTHh TMPUYMHHBIA M BEPOSTHOCTHBIM aHAIU3 IKOJIOTHUYECKUX
CUTYallU;
. MPOTHO3UPOBATh W3MEHECHHS CHUTYalldd IPH CMEHE JICHCTBUSA OJHOTO

¢axTopa Ha neicTBHE APYroro (akTopa;
. PacIpoOCTPaHATh SKOJOTMYECKHE 3HAHUSA M y4aCTBOBATH B IPAKTUYECKUX
JieJIax 0 3alUTe OKPYXKAIOUIEH CPEabl;
. BBIpaXKaThb CBOE€ OTHOIIEHHE K IPHUPOAE YEpPe3 PHUCYHKH, COUMHEHHS,
MO/I€JIU, IPOEKTHBIE PAOOTHI.
5. Pa3BuTHe MOTHMBaLMM K OBJAJACHUIO KYyJIbTYpOH AKTUBHOI'O MWCIIOJIB30BAHMUS CIIOBAped M
JPYTUX MOUCKOBBIX cucteM. OOyyaromuiicss CMOXET:
* OIpenensaTh HEOOXOUMbIE KIIFOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;
* OCYILECTBIATH B3aUMOJAECUCTBUE C 3JIEKTPOHHBIMU IOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSMU;
* (GopMHpPOBATH MHOXXECTBEHHYIO  BBIOOpDKY W3  IIOMCKOBBIX  HCTOYHUKOB  JUIf
00BEKTUBM3ALIUYU PE3YJIbTaTOB MOUCKA;
* COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESTENbHOCTHIO.
IIpenmerHbie pe3yJIbTaThl
OOyuarommiicss HAy4YNTCs
. XapaKTepu30BaTh OCHOBHBIE METO/IbI NO3HAHUS:
Ha0II0JIeHNEe, W3MEPEHHE,
DKCIIEPUMEHT;
. OIMCBIBATh CBOMCTBA TBEPABIX, KUIKHX, Fa3000pa3HbIX BEILECTB,
BBIJIETISIS MX CYILIECTBEHHBIE TPU3HAKY;
. PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTUH <«aToOMM,
«MOJIEKYJIa», <«XUMHYECKMM DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BELIECTBOY», «BAJICHTHOCTbHY,
«XUMUYEcKasi peaklus», UCIOIb3ys 3HAKOBYIO CHCTEMY XUMUU;
. pacKpblBaTh CMBIC]I 3aKOHOB COXpPAaHEHMsI MacChl BEIECTB,

MNOCTOAHCTBA COCTAaBa, aTOMHO-MOHCKYHHpHOﬁ TCOpHU,

. pa3nuyath XMMUYEeCKHe U (PU3HUECKUe SIBICHMUS;
. Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;
. OIIpEeIeNIATh COCTAaB BELIECTB 0 UX (hopMyiam;
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® OIPECACIIATh BAJICHTHOCTh aTOMAa 3JICMCHTA B COCAUHCHUAX ;

. OIPEIEATh TUIl XMMUYECKUX PEaKIUil;
. Ha3bIBaTh IIPU3HAKU U YCJIIOBMS IPOTEKAHUS XUMUUECKUX PEaAKIIUil;
: BBIABJIATh  NPU3HAKHM, CBHUIETEILCTBYIOLIME O IIPOTEKaHUHU

XUMHYSCKOM PE€aKuu py BBIIMIOJIHEHUN XUMHUYCCKOI'O OIIbITA,

. COCTaBJIATH GOPMYJIbI OMHAPHBIX COCIUHEHUM;

. COCTaBJISITh YPAaBHEHUS XUMUIECKUX PEAKITUI;

. coOionaTh TpaBwia Oe30macHOW pabOThl TMPU  TPOBEICHUH
OITIBITOB;

. MOJIb30BAThCS JTA0OPATOPHBIM 000PYJOBAHUEM U TTOCYI0M;

. BBIYHCIISITE OTHOCUTEIBHYIO MOJCKYISIPHYIO U MOJISIPHYEO MacChl
BCIIICCTB;

. BBIUUCIIATH MaCCOBYIO JOJK0 XUMHUYECKOTO DIIEMEHTa TI0 (hopMyIie
COCITUHEHUS;

. BBIYHCIISATh KOJMYECTBO, OOBEM WM MacCcy BeEIIecTBa 10

KOJINYECTBY, 00bEMY, MAaCCE PEAreHTOB UJIU MPOJYKTOB PEaKI1H;

. XapakTepu3oBaTh (hU3MYECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX
BELIECTB:

KHCJIOpO/ia ¥ BOJIOPOAA;

. 10JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOJ;

. pacrio3HaBaTh  ONBITHBIM IIyT€M Ta3000pa3Hble  BeIECTBa:
KHCIIOPOJI, BOJIOPOJ;

. pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

. pPacKpbIBaTh CMBICI MOHSTHH «TEMIOBOM 3(@EeKT peaxuum»,

«MOJISIPHBII 00BEM»;

. XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBI,

. PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

. BBIYHCIISITH MAaCCOBYIO JIOJIIO pPaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;
. IIPUTOTOBIIATE  PACTBOPBI C  OINPEACIEHHOM MacCOBOM JoJiei

PacTBOPCHHOI'O BCHICCTBA,

. Ha3bIBaTh COCIWHECHHS W3YYCHHBIX KJIACCOB HEOPTaHUYECKUX
BEIICCTB;
. XapaKTepu30BaTh (PU3NUECKUE U XUMHUUYECKHE CBOWCTBA OCHOBHBIX

KJIaCCOB HCOPIraHNMYCCKUX BCUICCTB: OKCHUIOB, KUCIIOT, OCHOBaHHﬁ, COHCﬁ;
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. OTIpeIeIIATh NMPUHAAJIE)KHOCTh BEIIECTB K OMPEEICHHOMY Kiaccy

COCIMHECHM;

. COCTaBIATh (POPMYIIBI HEOPTaHUYECKUX COCTUHEHUN H3y4EeHHBIX
KJ1aCCOB;

. MPOBOJUTh OMBITHI, MOATBEPKAAKOIINE XUMHUYECKHUE CBOMCTBA

HN3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILICCTB,
® Ppacnio3HaBaTb ONBITHBIM ITYTEM PACTBOPLI KHUCJIOT U H.[GJIO‘ICP'I 110

HN3MCHCHHUIO OKpAaCKH MHAUKATOpa,

. XapaKTepU30BaTh B3aMMOCBSI3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX
COCIMHECHM;

. packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneesa;

. OOBSACHATh (PU3UUYECKHIA CMBICII aTOMHOTO (TIOPSIKOBOTO) HOMEpPA

XUMUYECKOT'O 3JI€MEHTa, HOMEPOB I'PYMIIbI U MEPUOJA B MEPUOIUUECKON CHCTEME
J.1. Menneneena;

. OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOEHUS aTOMOB,
CBOMCTB 3JIEMEHTOB B IIpeiesiaX MaJIbIX MEPUOOB U IJIaBHBIX MOATPYIII;

. XapaKTepu30BaTh XUMHUYECKHE OJJIEMEHTHl (OT BOJOpOAa JI0
KaJIbLMs1) HA OCHOBE MX IOJIOKEHMsI B nepuoauueckoit cucreme /I.M. Menneneesa
¥ 0COOCHHOCTEH CTPOCHUS MX aTOMOB;

. COCTaBJIATh CXEMbl CTPOEHHUSI aTOMOB IHepBbIX 20 3JIEMEHTOB
nepuoauueckout cucremsl .M. Menneneena;

. pacKpbIBaTh CMBICII MTOHSATUI: «XUMUYECKAS CBS3bY,
«QIEKTPOOTPULIATEIBHOCTHY;

. XapaKTepu30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOICTB BELIECTB OT

THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKU;

. ONpEeAeNATh BUJA XMMHYECKOM CBS3M B  HEOPraHMYECKHX
COETMHEHUSIX;
. n300paXkaTh CXEMbI CTPOEHHUS MOJIEKYN BEIIECTB, 0Opa30BaHHBIX

pa3HbIMU BUJAAMU XUMHUYCCKUX CBH3€I>1;
® PaCKpbIBATb  CMBICII MMOHATHMI «HMOH», «KaTHOH», <«aHHUOH),
QJICKTPOJIUTHI», «CHEDJICKTPOJIUTED, (OQIICKTPOJIUTHYICCKAA JUCCOIIMAIIHs),

«OKHUCIIUTECIIB), «CTCIICHb OKHCIICHUS) «BOCCTaHOBHUTCIIb), «OKHCIICHHC),

«BOCCTAaHOBJICHHUC»,
® OIPCACIIAThL CTCIICHDb OKUCJICHUA aTOMa 3JICMCHTA B COCIUHCHUH,
® PaCKpBIBATE CMBICTT TCOPHUUN BHGKTPOHHTH‘IGCKOP'I JUCCoranuun,
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. COCTaBJISITh YPaBHEHUS SJIEKTPOJIMTHUCCKON TUCCOUAIIMHA KUCIIOT,
IeI04ei, CoNeH;
o OGT:SICH)ITB CYIIHOCTS ITpoLecca BHGKTpOHI/ITI/I‘IeCKOﬁ aucconualnnin

u peaKHI/Iﬁ HOHHOI'O O6MeHa;

. COCTaBJIATh IMOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHHS PEAKIIUU
oOMeHa;
. OTIPECIISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa,
. MPOBOJUTh PEAKIMH, IOJITBEPKIAIONINE KAYSCTBEHHBIM COCTaB

Pa3IUYHBIX BCIICCTB;

. ONPEACIISITH OKUCIHUTEND U BOCCTAHOBUTEIND;

. COCTAaBJIATh YpaBHEHUS OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIM;

. Ha3biBaTh (DAKTOPHI, BIMSIONIME HAa CKOPOCTh XUMHYECKON
peaKuuu;

. KJIaCCU(PUIIMPOBATh XUMHUYECKHE PpEAKIUU 10  Pa3IuYHbIM
MIPU3HAKaAM;

. XapaKTEepU30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOCHHEM M

CBOMCTBAaMH HEMETAJIJIOB;

hd MIPOBOAWUTL OIIBITBI II0 IIOJYYCHUIO, CO6I/IpaHI/IIO n H3YUYCHHUIO
XUMHUYECKUX CBOMCTB ra3000pa3HBIX BEUIECTB: YTIEKHUCIIOrO ra3a, aMMHaKa;

. pacmo3HaBaTh OMNBITHBIM  IYTEM Tra3000pa3Hble  BEIIECTBa:
erIGKHCJIBIfI ra3 1 aMMHaK; ¢ XapaKTCpPpU30BATH B3aUMOCBA3b MCKAY COCTABOM,
CTPOEHUEM U CBOMCTBAMU METAILJIOB;

. Ha3bIBaTh OPTaHMYECKHE BEIECTBA MO MX (Qopmyse: MEeTaH, JTaH,
ATUJIEH, METAHOJ, J3TaHOJ, TJHWIEPHH, YKCYCHas KHCJIOTa, AMUHOYKCYCHas
KHUCJIOTa, CTEApUHOBAs KUCIIOTA, OJICMHOBAs KHCIIOTA, TJIFOK034;

. OLICHUBATh BIIMSHUE XUMHUUYECKOTO 3arpsA3HEHHS OKpPYKAIOLIEH
Cpelpl Ha OpraHu3M YEJI0BEKa;

. TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MOBCETHEBHON KU3HU

. ONpPEAENSITh BO3MOXHOCTh MPOTEKAHUS PEAKIHN HEKOTOPBIX
MPEACTABUTENEN OPraHUYECKUX BELIECTB C KUCIOPOJIOM, BOJOPOIOM, METAJIIaMU,

OCHOBAaHUAMM, TaJIOTCHaAMU.
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O0yyawmmiics MoJy4uT BO3MOKHOCTh HAYYUThCS

*  8bI0GUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OUCMBAX
sewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmMb 6 XUMUYecKue
peakyuu, o xapakmepe u npoOYKmax paziuyHblX XUMU4eCKUx peakyuil;

*  Xapakmepuzo6amv 8ewecmed no cocmasy, CMpoeHuio U cOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbIE CA3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUYeCmEd;

* cocmasnsims MONEKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS NO COKPAUJeHHbIM UOHHbIM
VPABHEHUAM,

*  NPOCHO3UPOBAMDb cnocobnocms  Geujecmea npos6IAMmb  OKUCIUMENbHbLE

unu

B0CCMAHOBUMENbHBIE CEOUCMEA C YUeMOM CHeneHell OKUCIEeHUS JIeMEeHmOo8, 8X00AUUX 8 e20
cocmas;

* cocmaensimb  YPAGHEHUs  PeaKyutl,  COOMBEMCMEYIOWUX  NOCIe008AMENbHOCMU
npespaujenuti Heop2aHU4ecKUx 6ewecme Pa3iuiHblX Kiaccos,

*  8bI0GUCAMD U NPOBEPSAMb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3YIbmamax 6030eicmeus
PA3IUYHBIX (DAKMOPOB HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNONBL308aMb NPUOOPEmeHHble 3HAHUS OJI IKOAOSUHECKU 2PAMOMHO20 NOBEOeHUs 8
OKpydicaloujell cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHbIE KIoUesble KOMNEeMEeHYUU Npu 6bINOIHEHUU NPOEKMO8
U Y4eOHO-UCCe008aMeNbCKUX 3a0ay NO  U3YYEHUI0 COUCMS, CHOCOD08 NONYYeHUs U
PACNO3HABAHUSL BEUECTE;

*  00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMUUECKUX NPOYECCax,

*  KpUMU4ecku OMHOCUMbCA K NCEeBOOHAYUHOU UHpopmayuu, HedoOpoco8ecmHou
peKname 6 cpeocmeax Macco8oul unpopmayuu;

*  0CO3HABAMb 3HAYEHUE MEOPEMUYeCKUX 3HAHULL NO Xumuu Ok NPAKMUYECKOU
0esamenbHOCMU Yelo8eKd;

*  coz0aeamvb MOOenu U CXeMbl Ol peuleHusi Y4eOHbIX U NO3HABAMENbHbIX
3a0a4, NOHUMAMb HE0OX0OUMOCMb COOIOOEHUs. NPEONUCAHUL, NPEedazaemMblx 8 UHCMPYKYUSIX NO

UCNONIL30BAHUIO TIeKAPCM8, Cpe0Ccme ObImMOo8ot XUMUU U Op.
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B Taﬁ.]mue NPpUBEACHBI BPEMEHHBLIC PAMKU U TEMbI aBTOPCROﬁ nporpamMmmsbl Kypca

XHMHH ¥ IPUMEPHOIi IPOrpaMMBbl.

Pa3pnen npumepHoit KoimuecTBo Tembl aBTOPCKOH POrpaMMBI KoimmuecTBo
NPOrpaMMblI 4acoB Kypca XMMHH JJIA OCHOBHOM 4acoB
LIKOJIbI
OCHOBHBIC He meHee Beeaenue (8 kiacc) 3
IOHSTHS 52 IIpocteie BemecTBa 7
XUMUH Coenqunenus xumuuecknx| 10
JJIEMEHTOB
W3menenns, npoucxonsamue ¢ 4
BELIECTBAMHU
Bopa B xu3HM yenoBeka 2
[IpakTukym 1 5

CBoiicTBa pacTBOPOB 3JEKTPONUTOB | 17

'eneTnyeckas cBsi3b MEXIy Kiaccamu 2

HEOPraHUYECKUX COCIMHEHUN

[IpakTukym 2 2
[I{emovHBIC METAITBI 2
T"amorensl 2
Hroro: 56
Ilepnonnueckuii 3akon | He menee 18 Brenenue (8 kiacc) 1
U ATOMBI XUMHYECKHX JIEMEHTOB 10
[epronuyueckast CoequHeHNsT XUMHUYECKHUX DIIEMEHTOB| 2
cucTema (cTerneHb OKUCIIEHNUS)
XUMIICCKUX Beenenue (9 kmacc) 5
AJIEMEHTOB Uroro: 18

. . Menneneena.

CtpoeHue BelecTa
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Muoroo0Gpasue He menee 16 | V3menenus, MPOUCXOIAIINE d 6

XUMUYECKHUX PEaKIuid BEIECTBAMU

DNEKTPONIUTHYECKAs! JUCCOLUALIMS 4

OKI/ICJ'II/ITCJ'IBHO_BOCCTaHOBI/ITeJ'II)HI)Ie 3

peakuuu
Bgenenue (9 kiacc) 5
Hroro: 18
MHuoroob6pasue He menee 19 Mertamibl 14
BEIIICCTB HemeTtaiis 25
Uroro: 39

Bceero 131 41 3a aBa roga obydenus + 9 u — pe3epBHOE BpeMs

Copep:xanne Kypca xumun B 8 Kiacce

BBenenue B xumuio (4 4)

XUMUsl — HayKa O BEIIECTBAX, UX CBOMCTBAX U NIPEBPALLCHUAX.

[ToHsATHE O XUMUYECKOM dJIEMEHTE U (JOPMAX €ro CyIIECTBOBAHHS: CBOOOTHBIX aTOMaXx,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[TpeBpamenus Bemects. OTIMYME XMMUYECKUX peakUil OT Gpusnueckux siBieHui. Poib
XUMHHU B J)KU3HU YEIIOBEKA.

KpaTkue cBefeHHss M3 HCTOPUM BO3HUKHOBEHUS W pa3BuTus xumuu. [lepuoj
anxumuu. [lonstue o ¢punocopckom xamue. Xumus B XVI B. Pazputue xumuun Ha Pycu.
Ponb OTeuecTBEHHBIX YUY€HBIX B CTAHOBJIEHMM XHMMHYECKOH Hayku - paborei M. B.
JlomoHnocoBa, A. M. byrneposa, /. 1. Menzneneesa.

XuMuYecKkasi CUMBOJIMKA. 3HAKW XHMUYECKUX AJIEMEHTOB U MPOUCXOKJEHUE HX
Ha3zBaHMi. Xumudeckue Gopmyssl. Maaexcs u ko3gupentsl. OTHOCUTEIbHBIE AaTOMHAS U
MOJIEKYJIsipHasi Macchl. Pacyer MaccoBOM [10IM XMMMYECKOIO 3JeMeHTa 1o (opmyie
BELIECTBA.

[Tepuoanueckas cucrema xumMmuueckux sneMeHToB . 1. Menzaeneesa, ee cTpykrypa:
Masble W OOJbLIME MEePUOAbI, TPYNIbI U MOArpyHnbl (ri1aBHas M noOouHas). Ilepuoanueckas
CHCTEeMa KaK CIIPaBOYHOE MocoOue AJis MOTydyeHUs! CBEICHUNM 0 XUMUYECKUX AJIEMEHTaX.

Pacuérnble 3amaum. 1. HaxoxIeHue OTHOCUTENBHOM MOJIEKYJISPHON MacChl
BEIIECTBA MO0 €ro XWMHUYECKOH ¢opmyne. 2. BruucieHrne MaccoBOM J0IM XHMHUYECKOTO

3JIEMEHTA B BEII[ECTBE M0 ero gopmysie.
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Tema 1. ATOMBI XUMHYeCKHX 3JIEMEHTOB (8 1)

AToMBI KaK opma CyIIECTBOBAHHSI XUMHUYECKUX dJIeMEHTOB. OCHOBHBIE CBEICHHUS
0 CTpOE€HHMH aTOMOB. JloKa3aTenbCTBa CIIOXKHOCTH CTpoeHHs aroMoB. OmbIThl Pesepdopra.
[Inanerapnas moznenb ctpoeHus aroma. (CoCTaB aTOMHBIX SAE€p: IPOTOHBI U HEUTPOHHBI.
OtHocuTenbHass aTOMHas Macca. B3auMoOCBSI3b MOHATUH  «IIPOTOH», «HEUTPOHY,
«OTHOCUTEJIbHAs aTOMHas Mmaccay.  VI3MeHeHwe uyuciaa NPOTOHOB B sAJpe aroMa -
o0pa3oBaHHe HOBbIX XMMHUYECKUX 3JIEMEHTOB. V3MeHeHue unciaa HEMTPOHOB B pe aToMa -
oOpa3oBaHue H30TONOB. COBpPEMEHHOE OINpeAeNICHUE TMOHATUS «XMUMHUYECKUU HIIEMEHT.
N3otombl kak pa3sHOBUAHOCTH aTOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.  DJIEKTPOHBI.
CrtpoeHue 371eKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX 31eMeHTOB Nel-20 nepuoandeckoi
cuctemsl J[. . MenneneeBa. [lonsiTue o 3aBeplIIEHHOM M HE3aBEPLIEHHOM 3JIEKTPOHHOM
cioe (oHepretuueckoM ypoBHe). [lepuoguueckas cucrema xumuueckux snemeHToB [I. .
MeHeneeBa U CTPOCHHE aTOMOB: (PU3MUYECKUN CMBICI TMOPSAKOBOTO HOMEpPA 3JIEMEHTA,
HOMEpa Tpymnmbl, HOMepa mnepuoda.  V3mMeHeHue uyuciaa JJIEKTPOHOB Ha BHEUIHEM
ANEKTPOHHOM YpPOBHE aToMa XUMHUYECKOrO 3JIeMEHTa - 00pa3oBaHHUE IMOJOXKHUTEIbHBIX U
OTpHUIIATEeNbHBIX HOHOB. MlOHBI, 00pa30BaHHbBIEC aTOMaMU METAIJIOB U HEMeTasoB. [IpuunHsbl
W3MEHEHUS METAJUTMUYECKUX U HEMETAJUTMYECKUX CBOMCTB B IIEPHOJIAX U TPYIINAX.

O6pa3oBanue OuHapHbix coenuHeHuil. [lonarue 00 wuoHHOW CBs3U. CxeMbl
o0pa3oBaHMs HOHHOM CBsI3U. B3anMozeiicTBre aTOMOB XUMUYECKHIX AJIEMEHTOB-HEMETAIIOB
MeXxay co0oil - oOpa3oBaHHME OBYXaTOMHBIX MOJIEKYN MPOCThIX BemecTB. KoBaneHTHas
HETIOJIsIPHAs XUMHUYECKasi CBA3b. DJEKTPOHHBIE U CTPYKTYpHBIE hopMyibl. B3aumopeiicTeue
aTOMOB XMMHYECKHMX JJIEMEHTOB-HEMETANIOB MeXay co0oil - oOpa3oBaHue OMHApPHBIX
COEIMHEHUI HEMETAJJIOB. DJEKTPOOTPULATENbHOCTh. [[OHATHE O KOBAJEHTHOM MOJISPHOMI
CBs3M. B3ammojelicTBHE aTOMOB XMMHUYECKHUX SJIEMEHTOB-METAIJIOB MEXAYy cOoOou -
00pa3oBaHNe METAITHYECKUX KPUCTAIOB. [IOHATHE O METAJTMYECKOM CBSI3H.

JemoncTpauuu. Mozaenn aToOMOB XMMUYECKUX 3J€MEHTOB. [lepuoguueckas cucrema
XUMHYECKHUX 3neMeHTOoB Jl. 1. MeHaeneena.

Tema 2 IIpocrbie BemrecTna (6 4)

[TonmoxxeHne METAIOB M HEMETAIJIOB B TMEPUOAMYECKON CHUCTEME XHUMHUYECKUX
anemeHTtoB JI. U. Menneneesa. BakHelmume npocTbie BELIECTBA - METAJUIBL KEJIE30,
ATIOMHUHHM, KalbI[Uil, MarHu#, HaTpwii, kanuil. O0mume Gusndeckre CBOMCTBA METaIOB.

Baxneiimre mpocTeie BEmecTBa - HeMeTauTbl, 00pa30BaHHBIC aTOMaMHU KHCIIOPO/Ia,
BOJIOpOAa, a30Ta, cepbl, pocdopa, yraepona. CiocoOOHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB

K 06pa30BaHmo HECKOJIBKHUX NPOCTBIX BCUICCTB - aJINIOTPOIIHA. AJ'IJ'IOTpOl'IHLIC MOI[I/I(I)I/IKE[I_II/II/I
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kucinopona, gochopa u onoBa. MeTalmnyeckie U HEMETAUTMYECKUE CBOMCTBA MPOCTHIX
BemecTB. OTHOCUTEIBHOCTD JI€NICHUS MMPOCTHIX BEIIECTB HA METAJUIBI K1 HEMETAILIIBI.

ITocrosnnass Asoraapo. KommuectBo BemectBa. Moabs. MousipHas  Macca.
Monsipabiii 00beM razoo0Opa3HbIX BemiecTB. KpaTHble eIMHUIIBI KOJTUYECTBa BeEllecTBa —
MUWJUIMMOJIb M KWJIOMOJb, MWJUIMMOJIADHAs U KWJIOMOJSIpHash MacChl BEIIECTBA,
MULTUMOJISPHBINA M KUJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BEILECTB.

Pacuerbl ¢ MCMOIB30BAHMEM MOHSTHI «KOJIMYECTBO BEILECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIN 00bEM I'a30B», «IIOCTOSHHAsA ABOTaIPO».

Pacyernbie 3agauu. 1. Beiuncnenue MOJISpHOM Macchl BEHIECTB 110 XMMUYECKHM
dbopmynam. 2. PacueTsl ¢ HCMOIB30BAHUEM TOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAsS
Maccay, «MOJISIPHBIF 00beM Ta30BY, «ITIOCTOSTHHAST ABOTAIPO».

JdemoncTpanuu. Hekotopble MeTaibl 1 HEMETAIIbI KOJIMYECTBOM BelecTBa 1 MOJIb.
Monens MOJISpPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
Tema 3 CoennHeHusi XMMHYECKHUX 3JIeMeHTOB (144)

Crenenb okucieHus. OrnpenesieHHEe CTENEHU OKHUCIEHUS DJIEMEHTOB 110
xumuuecko gopmyse coenunenus. CocraBieHue ¢GopMys OMHAPHBIX COEIUHEHUH, 001Ut
crocod WX Ha3bIBaHUS. BWHApHBIC COCAWHCHHS: OKCHIIbI, XJIOPHIBI, CyIbQHIBI H Ip.
CocraBnenue ux popmyi. IlpencraBurenu OKCHUIOB: BOJA, YIJICKUCIBIN ra3 W HeraimieHas
u3BecTh. [IpencraBurenu neTyuynx BOAOPOIHBIX COEUHEHUN: XJIOPOBOIOPO] U aMMUAK.

OcHoBaHMsl, X COCTaB M Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHMil B Boze. Tabnuia
pacTBOPUMOCTH THUIPOKCHIOB M cojied B Boze. IIpencraBuTenu menodeil: TuIpOKCHIbI
HaTpusl, Kanus U Kajblus. [loHsTHE 0 KaueCTBEHHBIX peakiusax. Muaukatopel. 3MeHneHnue
OKpacKH WUHJIMKATOPOB B LIEIIOYHOU cpeie.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukanus xucnot. [IpencraButenu KUCIOT:
CepHasi, CoJIsiHas U a30THasA. V3MeHeHne OKpacKu WHIMKATOPOB B KHCIIOTHOM cpejie.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBaHUM. VX coctaB u Ha3zBaHus. PacTBopuMOCTb
coneil B Boge. [IpeacraBurenu coseil: Xiaopua HaTpus, KapOoHaT U hocdaT Kanblus.

AMop(dHBIe 1 KpUCTaTITNYECKHE BEIIEeCTBA.

MexMOoNeKyIapHbIE B3aUMOICUCTBHS. THITBI KPUCTATUIMUECKUX PEIIETOK: HOHHAS,
aTOMHasi, MOJIEKYJISIpHAs M METAJUTHYECKast. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa

AJI1 BEOIECTB MOJICKYJIAPHOTO CTPOCHUS.
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YucTeie BemecTBa U cMecu. [IpuMephl )KUIKHUX, TBEPIBIX U ra3000pa3HbIX CMECEH.
CpoiicTBa YHCTHIX BEIIECTB U cMeceil. MIx coctaB. MaccoBast 1 00beMHasl 10IH KOMITOHEHTA
cMmecu. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAaHUEM TOHITHS AOJIS.

Pacuéruble 3agaun. 1. Pacuer MaccoBoii 1 00bEMHOM 0JIEH KOMIIOHEHTOB CMECH
BellecTB. 2. BpluucieHue mMaccoBOM JOJIM BEIIECTBA B PacTBOPE IO M3BECTHOM Mmacce
PacTBOPEHHOT0 BEIIECTBA M Macce pacTBopuTeld. 3. BriuucieHue macchl pacTBOPSIEMOrO
BEIIECTBA U PACTBOPUTENS, HEOOXOAMMBIX ISl TPHUTOTOBICHHS OMPEACICHHOW MAacChl
pacTBOpa ¢ U3BECTHOM MacCOBOM J10JI€i paCTBOPEHHOTO BELIECTBA.

JdemoHcTpanmu. OO6pa3sib OKCHJIOB, KHCJIOT, OCHOBaHHUH U
cosieil. Mojieny KpUCTAUTMYECKUX PEIICTOK XJIOPHUIa HATpHsl, ainMasa, okcuza yrieposa (1V).
CrniocoObl pazfieneHus: cMecei, IMCTUILISLUS BOJIbI.

JlabopaTopHble onbIThl. 1. 3HAKOMCTBO ¢ OOpa3llaMH BEIIECTB Pa3HBIX KJIACCOB. 2.

Pasgenenne cMmeceii.

Tema 4 HN3MeHeHusi, mnpoucxojasinue ¢ Bemecrsamu (124)

IlonsaTne sBIEHUN KaKk W3MEHEHWM, NPOUCXOIAIIMX C BeleCcTBaMH. SIBieHHs,
CBA3aHHBIE C M3MEHEHHMEM KPHCTAUIMYECKOIO CTPOCHHMS BEIIECTBA IIPU ITOCTOSIHHOM €ro
coctaBe, (¢usndyeckue sBieHus. Duznyeckue SABICHUS B XUMHH: JUCTHIUISAIIHS,
KpUCTaJNIN3alys, BbIITAPMBAHUE U BO3TOHKA BEIECTB, LIEHTPUDYTrHpOBaHUE.

SBieHus, cBA3aHHBIE C U3MEHEHMEM COCTAaBa BEILECTBA, - XMMHYECKHE PEAKIUH.
[Ipu3zHaku © ycloBUSL MpPOTEKaHHWA XUMHUYeckux peakuuil. Ilonarue 00 »dk30-
SHAOTEPMHUUYECKUX peakuusx. Peakuuu ropeHus Kak 4YacTHBIM ciydaill SK30TepMHUYECKHX
peakuuii, MPOTEKAOIINX C BBIJCIIEHUEM CBETA.

3aKOH COXpaHEHHUs MacChl BeUIECTB. XMMHUYECKNE YpAaBHEHUS. 3HAUEHUE MHIEKCOB U
ko3¢ dunrenToB. CocTaBieHNe YpaBHEHUN XUMHUECKUX PEAKLIUM.

Pacuersl 1o xumuueckuM ypaBHEHHMsM. PerieHue 3agady Ha HaxOXKICHHE
KOJINYECTBA BEIECTBA, MACChl MM 00BbeMa MPOJIYKTa PeakUy MO KOJUYECTBY BEIIECTBA,
Macce WM 00beMy MCXOJHOro BemiecTBa. PacdeTbl ¢ MCHOIb30BAHUEM IMOHATHUS «IOJSA»,
KOrJla MCXOJIHOE€ BENIECTBO JAaHO B BHUAE pacTBOpa C 3aJaHHOM MAacCOBOHM J0JIei
PacTBOPEHHOTO BEIIECTBA WIIM COAEPIKUT ONPENEIECHHYIO JOJIF0 IPUMECEH.

Peakuuu pasnoxenus. IloHsarne o ckopocTd XuMHuecKux peakuuid. KarammzaTopsl.
DepMeHTBI.

Peakuuu coequnenus. Katanutudyeckue u HekaTaauTHueckue peakuuu. OOpaTtuMble U

HEOOpaTUMBbIE PEAKITUH.
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Peakuyu 3ameleHusi. DNEKTPOXUMUYECKUN Psl HANPSKEHUH METaIOB, €ro
WCIIONBb30BAaHUE Il TMPOTHO3MPOBAHUS BO3MOXKHOCTH TIPOTEKAHUS pPEaKUUid MExay
METaJUIaMH U PaCTBOPAMH KHUCIIOT. Peakiinu BHITECHEHUSI OJJHUX METANIOB U3 PACTBOPOB MX
COJIeHl IPYrUMH METaIaMU.

Peakiun oOMeHa. Peakuum HedTpanm3anuu. Y CIoBUS MPOTEKAHHS peakiuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbel XUMHUYECKUX peaKIuil (110 MPU3HAKY «YHUCIIO U COCTAB MCXOJIHBIX BEIECTB U
MPOJIYKTOB PEaKIUMu») Ha IpHUMEpPE CBOWCTB BOAbI. Peakius pas3iokeHHs - SJICKTPOJIN3
Bozbl. Peakunu coeiuHeHHsI - B3aUMOJEICTBHE BOJIbI C OKCUIAMH METAJIJIOB U HEMETAIIJIOB.
[lonsitue «ruapokcuably. Peakunu 3amerieHus: - B3aMMOJCHCTBUE BOJbI C IIETOYHBIMUA U
IIEIOYHO3EMENbHBIMU MeTallaMu. Peaknmu oOMeHa (Ha mpuMepe TUApOIH3a Cylb(uaa
ATFOMUHHUS U KapOu1a KaJIbIIHs ).

PacuérHble 3agauyu. 1. BpiuucieHne mo XUMHUYECKUM YPaBHEHHSIM MAacChl WIH
KOJIMYECTBA BEIIECTBA I10 H3BECTHOM Macce WWIM KOJIMYECTBY BEIIECTBA OJHOTO W3
BCTYNAIOIIUX B PEAKIHMIO BEIIECTB WJIM MPOIYKTOB peakiuu. 2. BprumciieHne Macchel
(xonmuyecTBa BelIeCTBAa, 00beMa) MPOJYKTAa pPEaKIMH, €CIH W3BECTHA Macca HCXOTHOTO
BEIIECTBA, COJIEPKAIEr0 OMPENEICHHYI0 0N MpuMmeceid. 3. Bpluucienue wmacchbl
(konmMuecTBa BeliecTBa, 00beMa) MPOAYKTa PEAKIMU, €CJIIM HM3BECTHA Macca pacTBopa
MaccoBas J10JIsl PACTBOPEHHOTO BEIIECTRA.

JemoncTpanun. [Ipumepbl Gu3nyecKuX SIBICHUH; a) IUIaBJICHHE MapaduHa; 0)
nudy3ust TyNIUCTBIX BEIIECTB C TOPAIIEH JTaMIIOYKH HakanuBaHus. [IpuMepsl XuMU4ecKux
SBIIGHUI: a) TOpeHHe MarHus; 0) B3aUMOJCHCTBHE COJITHON KHUCIOTBI C MPamMOpPOM WIIH
MenoM; B) nostydeHue ruapokcuaa meau (I1); r) pactBopeHue moiaydeHHOro THAPOKCUAA B
KHUCJIOTax; 1) B3auMojeiicTBue okcuaa meau (ll) ¢ cepHoOl KHUCIOTOW TpH HAarpeBaHUU; €)
pasfoKeHUe TepMaHraHaTa Kallus;, ) B3aUMOJCHCTBHE pa30aBICHHBIX KHUCIOT C
MeTaJulaMH.

JlabopaTopubie onbITbl. 3. CpaBHEHHUE CKOPOCTH HCHApeHHs BOAbI M CHUpPTA IO
HMCUYE3HOBEHHIO WX Karenb Ha (QuibTpoBaibHOM Oymare. 4. OxkuciaeHue MeAu B IJIaMEHU
CHUPTOBKHU WJIM TOpesku. 5. [lomyTHEHHE U3BECTKOBOW BOJIbI OT BBIABIXaEMOI'O YTIIEKHCIIOTO
ra3a. 6. [lonydyeHue yriekuciaoro rasa B3aMMOJEHCTBHEM COJIbI U KUCIOTHI. 7. 3aMelleHue

Menu B pacTBope xiopuaa meau (1) sxenezom.
Tema 5 Ilpaktuxkym Nel (3 4)

IIpakTuyeckas paGora Ne 1 I[IpaBuna TexHukH Oe30macHOCTH Mpu paboTe B

XuMU4YecKkoM kabunete. JlabopaTopHoe 000pyaOBaHUE M OOpAIICHHE C HUM.
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IIpakTuyeckass padora Ne 2 HaGmroneHue 3a W3MEHEHHSIMH, TPOUCXOISIIMMU C
ropsiliel CBEYOM, U UX ONUCAHUE (0OMAUIHUIL IKCHEPUMEHNT)
IIpakTnueckas padora Ne3 Ananuz ouBbsl U BOJbI (0OMAUHUIL IKCHEPUMEHN)
IpakTnyeckas padora Ne 4.[IpuroroBieHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOMU
JI0JIei paCTBOPEHHOTO BEIIECTRA.

IIpakTnyeckas padora Ne S5.IIpu3Haky XUMUYECKUX PEAKIIUI.

Tema 6 Teopusi 3J1eKTPOJUTHYECKON TUCCOUMALUN U CBOMCTBA KJIACCOB

Heopranuvyeckux coequHeHui (18 1) Ilonstue 06 SMeKTPOTUTHIECKOM TUCCOLUALIMM.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MEXaHU3M TUCCOLIMALIMN YJICKTPOJIUTOB C PA3JIMYHBIM THIIOM
XUMHUYECKOH CBsi3H. CTeNeHb IIEKTPOTUTHIECKOH auccoruanmu. CHITbHBIC U clla0ble
3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU AJIEKTPOJUTUYECKON aucconuanuvu. HoHHbIe
ypaBHEHUs peaklMid. YCJIOBHsS MPOTEKAaHUS pPeaKIUd OOMEHa MEXAY JJICKTPOIUTAMHU 10
KOHIIA B CBETE HOHHBIX MPECTABICHUH.

Knaccugukanys noHOB U UX CBOICTBA.

Kucnotel, ux knaccudukarus. Jlucconuanus KUCIOT M MX CBOWCTBA B CBETE
TEOPHUH SJIEKTPOJIUTUUECKON AUccoUMai. MOJNEKyIIpHbIE U MOHHBIE YPAaBHEHUSI pEaKLIUi
KUCJIOT. B3auMojelcTBue KHUCIOT C MeTaulaMu. ODJIEKTPOXUMUYECKUN PsJi HampsHKEHUH
MeTaJLUIOB. B3amMoaelcTBHEe KHCIOT C OKCHIAMH METaIoB. B3anMomencTBHE KHCIOT C
OCHOBAaHMSIMH - peakuus HeuTpann3anuu. B3anMonencTtBue KHCIOT C  COJSIMHU.
Hcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKHUX CBOWCTB
KHCIIOT.

OcHoBaHusl, ux kinaccudukamnus. Juccoruaius OCHOBaHHM U UX CBOWMCTBA B CBETE
TEOPUH DJIEKTPOJIUTHYECKOM auccounanuu. B3anMoneicTBUe OCHOBaHUW C KHCIIOTaMH,
KUCIOTHBIMH OKCHUJAaMH U colisiMu. Vcmonb3oBaHue TaOMUIBI PACcTBOPUMOCTH TSt
XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB OCHOBaHMM. Pa3nokeHHe HepacTBOPHUMBIX
ocHOBaHM# npu HarpeBaHuu. Coiu, UX KilacCUPUKAIMSA U AUCCOLUALNS PA3TUIHBIX TUIIOB
coneit. CBoiicTBa CcoOJIei B CBETE€ TEOPUU  DIECKTPOJUTHUYECKON  JUCCOLHAIUU.
B3aumopeiictBue comeit ¢ MeTalslaMd,  YCJIOBHSL IPOTEKaHUsT ATUX  pPEaKIUH.
B3anmoneiicTBre cojeii ¢ KUCI0TaMU, OCHOBAaHHUSIMHU M COJsSIMH. Vcmoib3oBaHKe TaOIUIIBI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O600mmenne cBeeHn 00 OKCHIaxX, X KIacCH(UKAIIMN U XUMAYECKIX CBOMCTBAX.

['eneTndeckue psiibl METAUIOB U HEMETAIOB. [ eHeTHueckasi CBA3b MEXAY KilacCaMu

HCOPTraHNYCCKUX BCIICCTB
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OKHCITUTEIIEHO-BOCCTAHOBUTENbHBIC peakiud. OKHUCIUTENh W BOCCTAHOBHTEIb,
OKHCJIEHHE U BOCCTAHOBJICHHE.

Peaknun  woHHOTO OOMEHa W OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIC  PEAKITUH.
CocTapiieHHE YpaBHCHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JICKTPOHHOTO
OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJLIOB, KUCIIOT U COJICH B CBETE MPEICTABICHHIA

00 OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIX mnmponeccax.

JeMmoHcTpanuu. VcnpiTaHue BEIIECTB M WX PAaCTBOPOB Ha DJIEKTPOIPOBOJHOCTb.
3aBHCUMOCTh  3JIEKTPOIIPOBOJHOCTH  YKCYCHOW  KHCIOTBI ~ OT  KOHIICHTpAlWH.
B3aumopeiictBue 1mHKa ¢ cepoi, cosstHoM kuciorod, xyopupom Mmenu (Il). Topenue
MAarHusi.

JlabopaTopubie ombIThl. 8. Peakium, XapakTepHble s PAcTBOPOB KHUCIOT
(constHOM mM cepHoit). 9. Peakiuu, xapakTepHble UIisl pacTBOPOB Iiesouel (THIpOKCHIOB
Hatpusi win kamusi). 10. [lomydyeHue u CBOMCTBA HEPACTBOPUMOIO OCHOBAHHUS, HAIPUMEP
ruapokcuaa meau (I1). 11. Peaknuu, xapaktepHblie Uisi pacCTBOPOB COJIeH (Hampumep, s
xnopuaa menu (I1)). 12. Peakiuu, xapakTepHbie JUIs OCHOBHBIX OKCHJIOB (Hampumep, s
okcyaa kanbuus). 13. Peakuuu, xapakTepHble A5 KHCIOTHBIX OKCHUJIOB (Hampumep, s
YTJIEKUCIIOTO Tra3a).

Tema 7 IIpaktuxkym Ne 2 CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (24)
IIpakTnueckas padora Ne 6. CBoiicTBa KHCIOT, OCHOBaHUM, OKCHUIOB U COJIEH.

IIpakTnueckas padora Ne 7. Pemenune skcnepuMeHTalIbHbIX 33/1a4.

Coaep:xanue Kypca B 9 kiacce
BBeaenue. OO0masi XapakTepucTHKA XUMHUYECKHX JJIEMEHTOB WU
xumMuuyeckux peaxkumi. Ilepuoauueckuii 3akon u Ilepuoauveckas

cucremMa xumu4ieckux iemMeHToB /. U. MenneseeBa (10 1)
XapakTepucTrKa 3JIEMEHTA MO0 €ro MOJIOKEHUIO0 B lleproauyeckoi cucreMe XMMHUYECKHX
snemeHToB JI. M. MenaeneeBa. CBOMCTBA OKCHAOB, KHCIOT, OCHOBAHHMI U COJIEH B CBETE
TEOPUM DIIEKTPOJIUTUYECKON JUCCOLMALMU M OKHUCICHUS-BOCCTaHOBJICHMs. [loHATHE O
MEePEXOIHbIX 3JIeMeHTaX. AMQoTepHOCTh. ['eHeTHuecKuil psii MEepexXOJHOTO AJIEMEHTA.
[lepnonnueckuit 3axkoH u Ilepuogmyeckas cucrema XxuMmuueckux saemeHtoB I .

Menneneena.
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XuMUYecKasi Opranu3aius >KMBON U HEKUBOU MPUPOAbl. XUMUYECKUN COCTaB siipa, MAHTHHU
U 36MHOM KOpbl. XUMHUYECKUE DIEMEHTBI B KIIETKaxX >KMBBIX OpraHu3mMoB. Makpo u
MUKpodJieMeHThl. OO000IeHne CBEACHH O XUMHYECKHX peakiusx. Kiaccupukanus
XUMHUYECKUX peaKUUid MO pa3IMYHBIM IPHU3HAKAM: «UHCIO M COCTaB pEarupymoliux H
00pa3yoIIUXCsl BEIIECTB», «TEIJIOBON 3(PQEKT»,«HANPaBICHUEY, «U3MEHEHHUE CTeleHen
OKHCJICHHS 3JIEMEHTOB, 00Pa3yIOUIMX PEearnpyrole BemecTBay, «(paza», «UCIOIb30BaHUE
KaTajanu3aTopa.

[TonstTe o ckopocTH XuMudeckoi peakiuu. MakToOpbl, BIMUSIOMINE HA CKOPOCTh XMMHUYECKHUX
peaknuii. Katanuzarops! u karanu3. UHTHOMTOpEI. AHTHOKCHIAHTHI.

Jemoncrpauuu. Pazmmunsie ¢opmbr Tabmuusr [ U. MenpeneeBa. Mopenun aTtoMoB
sneMeHTOB 1— 3 10 mepuogoB. Mojenbs CTpoeHusi 3eMHOro mapa (IOonepeuHbid paspes).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEeakUUu OT NPHUPOAbl PEarupyrolluX BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XMMHYECKOW peaklHUHU OT KOHLIEHTPALUU PEArupyroInX BELIECTB.
3aBUCUMOCTh  CKOPOCTH XHMMHUYECKOM pEakiuu OT IUIOIIAJUd  CONPUKOCHOBEHUS
pearupyromux BeHleCTB («KHUISIINN CIION»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIIUn
OT TeMIlepaTypbl pEarupymroIllux BelECTB. [ OMOTeHHBI M TEeTePOreHHBIH KaTallu3bl.
depMeHTaTUBHBIN KaTtanu3. NHruOupoBaHue.

JlabopaTopHble onbIThI. 1. [lonydyeHue ruipokcuaa LUHKA U UCCIIEJOBAHUE €r0 CBOMCTB.
2.MopenupoBanue nocrpoenus llepuonnyeckoil cuctemMbl XxumMudeckux aiaemeHtoB 1. .
MenzaeneeBa. 3. 3amelneHue >kele3oM Meauw B pactBope cyinbpara wmemu (1), 4.
3aBUCHUMOCTb CKOPOCTHM XMMMUYECKOM pPEaKIMM OT IPUPOJbl PEarupyrolluX BEUIECTB Ha
IIpUMepe B3aMMOIECHCTBHS KUCIOT C METAUIAMH. 5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON
peakuuy OT KOHUEHTPALMU pearrupyrolyx BEeIIeCTB Ha IpUMepe B3aUMOJICHCTBUS [IUHKA C
COJITHOM KHCIIOTOW Pa3IMYHON KOHIIEHTpanuu. 6. 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOH
peakuuu OT IUIOIIAAM CONPHUKOCHOBEHHUS pPEArupyrouux BewecTB. 7. MonenupoBaHue
KUISIIEro cinos». 8. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peakuuu OT TEMIIEpaTyphl
pearupyromux BEIIECTB Ha TMpuMepe B3aumojeicTBus okcuypa meau (ll) ¢ pactBopom
CEepHOIl KHCIOTHI pPAa3IUYHOW TeMmieparypbl. 9. PasznoxeHue nepokcuaa BOIOpOAA C
nomotneio okcuaa mapranna (1V) m karanasel. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX
NUIIEBbIX mpoaykrax. 11. MHruOupoBaHHe B3aUMOAEWCTBUS KHUCIOT € MeETaJUIaMU
YPOTPOIIUHOM.

Tema 1. Metaiisl (14 4)

[Tonoxenne weramnoB B Ilepuomnmueckoit cucreme xumudeckux oanementos /[l .
MenpeneeBa. Metannnueckas KpUCTaJUIMUECKas pelIeTKa W MeTauInyecKas XUMHUYecKas

CBA3b. O6I.I.II/IC (I)I/I3I/I‘{CCKI/IG CBOMCTBa METAJIJIOB. CHJ'IaBLI, UX CBOHCTBAa M 3HA4YCHHUE.
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XHWMHYECKHE CBOMCTBA METAINIOB KaK BOCCTAHOBHUTEINIEH, & TAKKE B CBETE UX IOJOKEHHUS B
AJIEKTPOXMMUYECKOM psy HampspkeHui MetamioB. Koppo3ust MeTauioB U criocoOsl 60pbObI
¢ Hel. Meraiuibl B IPUPOJE.

OO6mue crmocoObl UX MOTyYCHHUS.

OO0masi xapakTepuCTHKA MIEJOYHBIX MeTA/LI0B. MeTtaiuiel B nipupoje. Oo0mue crmocoos!
ux nonydeHusi. Ctpoenue aromoB. lllemounble MeTalibl — TPOCThIE BEIIECTBA.
Baxneiiime coeuHeHNsI MIEIIOYHBIX METAJIJIOB — OKCHUJIbI, TUIPOKCUABI U COJU (XJTOPHUIBL,
KapOOHaThl, Cyib(aTbhl, HUTPAThl), UX CBOICTBAa W NMPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanumitasie ynoopenus.

OO0mas xapakTepuCTUKA 3J1eMEHTOB IVIABHOW MOATPYNIIbI

Il rpynnel. Ctpoenue atomoB. lllenouHo3emenbHblE MeTallibl —IIPOCTHIE BEILIECTBA.
Baxneiiine coequHEHUs 1IETOYHO3EMENBHBIX METAIIOB — OKCHbI, TUAPOKCHUIBI U COIU
(xmopuabl, kKapOOHATHI, HUTPATHI, cyinbdarbl, pocdarTel), UX CBOIICTBA U NMPUMEHEHHUE B
HapOJHOM X03siicTBe. AmoMuHUIA. CTpoeHne aToMa, PU3NIECKHE U XMMUYECKHE CBOICTBA
npoctoro BemiectBa. COCIUHEHHS AIIOMUHUS — OKCHJ W THAPOKCHI, MX aM(OTEpPHBII
xapakrep. Baxneimue conu antomunus. [I[pumenenne antoMUHNS U €r0 COCUHEHUMN.
Kenezo. Ctpoenne aroma, (pu3MUeCKHEe M XHUMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.
I'enernueckue psasl Fe2+ u Fe3+. Baxuelimme conu jxene3a. 3Hau€HUE JKeye3a U €ro
COEAMHEHMH JJIsI IPUPOJIbI U HAPOIHOTO XO35MCTBA.

JdemoncTpauuu. OOpasiibl METOUYHBIX U MIETOYHO3EMENIbHBIX MeTAITOB. OOpa3Ilbl CIJIaBOB.
B3anmopneicTeue HaTpus, JIUTUSA U KAJIBLUA C BOAOU. B3auMozaencTBue HaTpust U MarHusl €
KUCIOpoJIoM. BzaumonelicTBue MeTamioB ¢ HeMmeTtaiiamMu. llomydeHue THAPOKCHUIIOB
xenesa (1) u

(1.

JlaGopaTopHble onbIThl. 12. B3anmoielicTBie pacTBOPOB KUCIOT U COJIEHN ¢ MeTaIaMHu.
13.03nakomnenue ¢ pynamu xenesa. 14. OkpalmiMBaHUE IJIAMEHU COJISIMU IIEJIOYHBIX
MetaisioB. 15. B3aumogeiictBue kanplus ¢ Bogoi. 16. [lonydyeHue ruapokcuaa Kauplus U
HCCIIEIOBAHUE €ro CBOWCTB. 17. [lonydyeHne ruapoKCHIa AIFOMHUHUS M UCIEAOBAHHUE €r0
cBoicTB. 18. B3zaumopeiicTBue xene3a ¢ coissHoM kucinoToil. 19. [lonyuenune rugpokcuion

xene3a (1) u (111) u u3yuenue ux cBOMCTB.
Tema 2. IIpaktukym 1. CsoiicTBa

METAJJIOB U MX COeUHEHMH (2 1)
1. OcyuiecTBiieHre IENOYKH XUMUYECKUX TPEBpaIlleHUH.
2. ITomryyeHue u cBoOWcTBa COeMHEHUN MeTawioB. 3. PelleHne sKCHepUMEHTANbHBIX 3a7ad Ha

paclio3HaBaHUC U MOJIYYCHUC COE€IMHEHMI METAILJIOB.
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Ilpu 08yxuacosom nianupoeaHuu npo8oOUmMcs MoabkKo npakmudeckas paboma 3

Tema 3. Hemeranasl (25 4)

OO6mras xapakTepucTUKa HEMETAJIOB: MoJjiokeHne B [lepuoanueckoii cucreMe XUMMUIECKUX
anementoB JI. V1. MenneneeBa, 0COOEHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTPULIATEIHHOCTh
(30) kak Mepa «HEMETAILIMYHOCTHY, psaa D0. Kpucraminueckoe cTpoeHHEe HEMETAUIOB —
MpOCTHIX BemecTB. AiuoTponusa. Pusznueckue cBoiicTBa HeMeTauioB. OTHOCUTEIBHOCTD
MOHATHH «METaJI» U «HEMETaILI».

Bonopoa. Ilonoxenune Bogoposa B [lepuoanueckoit cucreme XxumMuieckux syemeHToB [l. W.
MenpneneeBa. CTtpoeHue aroMa M MoOJIeKyJbl. Du3nueckue MU XHUMHUYECKHE CBOMNCTBa
BOJIOPO/IA, €ro MOJyYeHUE U IPUMEHEHUE.

Bopa. Crpoenue monekynsl. Bogoponnas xumuyeckas cBa3b. Ousnyeckre cBOMCTBA BOJIBI.
AHomanuu CcBOMCTB BOAbL. ['uapodunbHble U TUAPOGOOHBIE BemecTBA. XHUMHUECKUE
cBoricTBa Bojbl. KpyroBopoT Bonbl B mpuponae. Bomoouncrtka. Aspanus Boabl. BeITOBBIE
buabTphl. MUuHEpanbHbIC BOABL. JJUCTIIITMpOBAaHHAS BOJIA, €€ MTOJIYICHUE U TIPUMEHEHUE.
OO0mas xapakTepucTuka rajorenoB. Ctpoenue aToMoB. [IpocTeie BeriecTBa 1 OCHOBHBIE
COEIMHEHHS TalloTeHOB, X cBoMcTBa. KpaTkue cBeaenus o xjiope, Opome, GpTope u Hoje.
[IpumeHeHne raJoreHoB U UX COEAMHEHHI B HAPOJAHOM XO35MCTBE.

Cepa. CrpoeHue aroMa, aJIOTPOIMsS, CBOWCTBA W MPUMEHEHHUE POMOUYECKOW CepBhl.
Oxcunst cepol (V) u (VI), ux nonyyenue, cBoiictBa u npuMmenenue. CepHas KUCIOTa U €€
COJIU, UX TIPUMEHEHUE B HapOJHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHOI KHCIOTHI.

A3ot. CTpoeHHE aToMa W MOJIEKYJIbI, CBOWCTBA MPOCTOTO BEIIeCTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, oTydeHue U ipuMeHeHne. COoJTu amMmoHus, Ux CBOMCTBA M NpumeHeHune. OKcuabl a3oTa
(1) w (IV). A30THas KHCIIOTa, €e CBOICTBa U MpuUMeHeHue. HUTpaTel U HUTPUTHI, MpobdIemMa ux
COJIEp>KaHUs B CENIbCKOXO03SUCTBEHHON MPOAYKIIMU. A30THBIC yI0OpEHUS.

®ocdop. CtpoeHue aToma, alIoOTpPONus, CBOMCTBa Oermoro u kpacHoro ¢ocdopa, ux
npumenenue. OcHoBHbIe coeauHeHus: okcun docdopa (V) u oprodocdopHas kuciora,
docdarer. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue atoma, ajuIOTpOmnusi, CBOiicTBa Moaupukamnuii, mpumeHeHne. OKCHIbI
yraepoaa (1) u (IV), ux cBoiictBa u npumenenue. KapOoHaTel: KanblUT, COMa, MOTAI, UX
3HAYEHHE B MIPUPOJIC U KU3HH YETIOBEKA.

Kpemnuii. CtpoeHne aroma, KpUCTAJUNIMYECKUM KPEMHHM, €ro CBOWCTBA U NPHUMEHEHHE.
Oxcun kpemuus (1V), ero npupoaHbie pa3HOBUIHOCTH. CHUIMKAThl. 3HAYCHUE COEIMHEHUI
KPEMHHUS B )KMBOU M HEXKUBOU npupojie. [ToHsTHE 0 CUTMKAaTHOW MPOMBILIIIIEHHOCTH.
JdemoncTpaunuu. OOpa3iisl TAIOTEHOB — MPOCTHIX BEIIECTB. B3anMoIeicTBHE rajJoreHoB C

HaTpUEM, C aJIOMHHHEM. BpITecHeHue Xj0poM OpoMa WM MOJa W3 PacTBOPOB UX COJIEH.
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B3anmopeiicTBue ceppl ¢ MeTaulaMHu, BOJOPOJIOM M KHUCIOpoJaoM. BzammopeiicTBue
KOHLICHTPUPOBAaHHOM a30THOM KHCIJIOTBI C Meapto. llornomeHune yriem pacTBOPEHHBIX
BEIIECTB WM Ta30B BoccraHoBnenue menu u3 ee okcunaa yriaem. OOGpasubl MPUPOIHBIX
coeuHEHUI XxJopa, cepbl, ¢Gocdopa, yriepona, kpemHus. OOpas3ibl BaKHEHIINX IS
HapOJHOTO XO3slcTBa Ccynb(daroB, HUTpaTOB, KapOoHaTtoB, (ocdaroB. OOpa3isl
CTEKJIa,KEPAMUKH, IEMEHTA.

JlabopaTopusblie onbiThl. 20. Ilonyuenue u pacno3naBanue Bopopoza. 21. HMccienoanue
MOBEPXHOCTHOTO HATsDKEHUS BOJbL. 22. PacTBopeHue mepMaHraHata Kajlds WU MEIHOTO
Kyrnopoca B Boje. 23. I'maparamnus o6e3BokeHHoro cynbdara meau (I1). 24. Msrorosnenue
TUIICOBOTO oTmedarka. 25. O3HakOMJICHHE ¢ KOJUIGKIIMEH OBITOBBIX (UIBTPOB. 26.
O3HakOMJIEHME C COCTaBOM MUHEpaibHOM Boabl.27. KauecTBeHHas peakuus Ha
ranorenu]_noHsl. 28. IlomyueHnme u pacno3HaBaHue kucinopoga. 29. 'openue cepsl Ha
Bo3ayxe u B kuciopone. 30. CoiictBa pa3baBiieHHOH cepHOW KkucioTel. 31. M3ydenue
CBOWCTB ammmaka. 32. PacmosnaBanme coneid ammonus. 33. CBoiicTBa pa30aBIICHHOM
a30THON KHUCIOTHI. 34. B3anMopelicTBUe KOHLEHTPUPOBAHHON a30THON KHUCJIOTBHI C MEJBIO.
35. T'openue dochopa Ha Bo3gyxe u B kucimopone. 36. PacmoznaBanue cdocdaros. 37.
I'openue yras B kucnopoae. 38. [lonydeHne yrojabHOM KHCIOThI U U3yUYEHUE €€ CBOUCTB. 39.
[Tepexon kapOonaToB B ruapokapboHatsl. 40.Pa3noxenune ruapokapOonara HaTpus. 41.

[Tonyyenue KxpeMHEBOW KUCIIOTHI U U3yUYEHHE €€ CBOMCTB.

Tema 4. IIpaktukym 2. CBoHCTBa COeIUHEHUH

HeMeTaJLI0B (34)

1. Pemenne skcnepuMeHTaNbHBIX 3a1au 1mo Teme «lloarpymma ramoreHoB». 2. Pemenue
OKCIIEpUMEHTANbHBIX  3amad 1o  Teme«llonrpymma  kuciaopoma». 3. Pemenue
JKCIEpUMEHTaIbHBIX  3amauno  Teme  «lloarpynmma  asora». 4.  Pemenue
AKCIIEPUMEHTATBHBIX 337134
Ilpu 08yxuacosom nianuposaHuu NpoBOOSMCcs MoAbKO npakmudeckue pabomst 1, 2 u

5. no meme «llooepynna yenepooay. 5. [lonyuenue, cobupanue u pacno3naganue 2a3oe.

Tema 5. O0o0meHne 3HAHUI MO XMMHM 32 KYPC OCHOBHOM HIKOJIBI.

IMoaroroBka K rocygapcreeHHOM uTtorosou arrecrauuu (I'MA)
(10 u)
[Tepnonnueckuit 3akoH u [lepnoanueckas cuctema xXumudeckux 3yeMeHToB /1. M. Menneneesa.

@u3nuecKuil CMBICI  MOPSAOBOTO HOMEpa JJIEMEHTa, HOMEpPOB IE€pUOAa W TPYIIIHL.
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3aKOHOMEPHOCTH WU3MEHEHHUsI CBOMCTB JJIEMEHTOB M MX COCJAMHEHHH B MEPHOAAX W TPYIINax B
CBETE MPEACTABICHUI O CTPOSHUH aTOMOB 3JIEMEHTOB. 3HaYCHHE MEPHUOTUIECKOTO 3aKOHA.
Bunbl XUMHUYECKUX CBS3€H M THIBI KPUCTALTHYECKUX PEIICTOK. B3aMMOCBsI3b CTPOCHUS U
cBolicTB BemiecTB. Kiaccudukanus XUMHYECKMX PEAKIHMA I10 Pa3IMYHBIM TPU3HAKAM
(YUCITO U COCTaB pearupyronIux U 00pa3yoIUXCs BEIIECTB; HAJTMYUE TPAHUIIBI pasena ¢as;
TETI0BOM 3(P(PEKT; N3MEHEHHE CTETIEHEH OKUCIICHUS! aTOMOB; UCIIOIb30BAHUE KATAIN3aTOPa;
HampaBlieHue npotekanus). CKOpOCTh XUMHUYECKUX Peakiuid U (aKTOPhI, BIUSIONINE Ha HEe.
OOpaTuMOCTh XUMHYECKUX PEAKIUH W CIOCOObI CMEIIEHHS XMMHUYECKOTO PaBHOBECHS.
[Ipocthie U cioXxHBIE BemecTBa. MeTaulbl U HeMeTaulbl. [ eHeTHYeckue psIpl MeTallia,
HeMeTalla U mepexomHoro meramia. OKCUABI W THAPOKCHABI (OCHOBaHUS, KHUCIOTBI,
ampoTepHbIC THAPOKCUABI), coimu. MX coctaB, kinaccudukamus U OOIIME XUMUYECKUE

CBOMCTBa B CBCTC TCOPUU SHCKTpOHI/ITH‘leCKOﬁ Jucconranuu.

37



TemaTnuyeckoe nJIaHMPOBaHHe 8 Knacc

Pa3zgen | Tema KoanuyecTBO B ToM umcie,
4yacoB KOHTP. paod.
®a3a 3anycka (COBMeCTHOE NMPOEKTHPOBAHHE U MJIAHUPOBAHHE YUeOHOT0 I0/1a)
Bsenenue 4
da3a N0CTAHOBKH M PellleHHs1 CUCTEeMHbIX 3a/1a4
1 ATOMBI XUMHYECKHUX JIEMEHTOB 8 1
2 [IpocTeie BemecTBa 6
3 CoeqnHeHNsT XUMUYECKUX DJIEMEHTOB 14 1
4 N3meHeHus, IpouCX o IsIINUe ¢ BeIECTBAMH 12 1
5 [Tpaktukym Ne 1 3
6 PactBopenue. PactBopsl. CaoiicTBa 18 1
pPacTBOPOB JJICKTPOIUTOB
7 [TpakTukym Ne 2 1
PedaexcuBnasn ¢paza
8 HrtoroBoe moBTOpEeHHE, JCMOHCTpALUS JINIHBIX | 2
JTIOCTHKEHUH 00yJaroIIuXCst
Htoro 68 4
TemaTH4yeckoe MJIaHNPOBaHUe 9 KiIace
Paznen | Tema Koauuecteo | B TOM umcie,
4acoB KOHTP. pao.
®a3a 3anycka (COBMeCTHOE IPOCKTHPOBAHME M IJIAHMPOBAHHE YU4eOHOI0 roJa)
1 OOmast xapakTepucTUKa XHMHYECKHUX 3jeMeHToB u| 10 1
XUMHUYECKHUX PEeaKIIHii
®a3a NOCTAHOBKH M PellleHHs1 CHCTEeMHBIX 3a/1a4
2 Metamibt 14 1
[TpakTuKym 2
Nel CpoiicTBa METAIIOB B X COSTMHEHUH
3 Hemerannst 25 1
4 [TpakTukym 3
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Neo2 CpoiicTBa HEMETAJIOB U UX COEIUHEHUI

PedaexcuBnasn ¢asa

5 O06o00uieHne 3HaHUN MO XMMHUHM TO Kypcy ocHOBHOH | 10 2
mkoubl. [logroroska x OI'D

6 [TpoekTHas AesTENbHOCTh 00Y4aIOIINXCS 4
Hroro 68 5

MarepnanbHO-TeXHHYeCKOe o0ecrevyeHne M CIMIIIMHbI

KommiekT 1eMOHCTPaiOHHOTO U JIaO0paTOpHOTO 00OPYAOBAaHUS B COOTBETCTBHH C
IepeyHeM y4eOHOro oOOpyloBaHMS MO XUMMU JUIsI OCHOBHOHM WIKOJBI, YTO MO3BOJISET
BBIMOJIHUTh MPAKTUYECKYI0 YacTb MPOrpaMMbl (IEMOHCTPALMOHHBIE 3KCIIEPUMEHTHI,
(bpoHTaTIBHBIE OIBITHI, JAOOPATOPHBIE PAOOTHI).

OO011ee odopynoBanune (XUMHS)

JleMOHCTpPalMOHHOE 000pPY/I0BaHHe

CocraB KOMILIEKTA:

Cronuk NogbeMHbIN Ha3HaueHUE: COOpKa yueOHBIX YCTAHOBOK, IJIABHBIM MOJBEM C
MOMOIIFI0 BHHTA: HAIWYHE IITAaTUB JIEMOHCTPALMOHHBIA XUMHUYECKUI: Ha3HauUCHHE:
JIEeMOHCTpalus NpUOOPOB U YCTAHOBOK, OIOpa, CTEP)KHU, JANKU, My(QTbI, KOJIbLIA: HATUYHE,
BO3MOKHOCTh 3aKpEIUICHHUs 3JI€MEHTOB Ha pa3JIMYHOM BBICOTE: HalWyue ammapar Jyis
MIPOBE/ICHUS] XUMHUYECKUX pEaKIWi: Ha3HAYCHHE: JEMOHCTpAIs XUMHYECKUX pEaKIni,
MOTJIOTUTENb MApOB UM Tra30B: HaJIM4YMEe, MaTepHall KOJObI: CTEKJIO HAabOp IS AJIEKTPOIH3a
JIEMOHCTPALlMOHHBIM: Ha3HAYeHHE: H3Y4YEHHE 3aKOHOB JJIEKTpOJiM3a, cOOpKa MOJeNn
aKKyMYJIITOpa, EMKOCTb: HalM4ue, 3JIEKTPOAbI: HAIWYHE KOMIUIEKT MEPHBIX KOJIO Manoro
o0beMa: HazHAaYeHUE: JEMOHCTPAIMOHHBIE OMBITHI, 00heM K0j0: or 100 mMa mo 2000 wmu,
Habop ¢makonoB (250 — 300 mu1 It XpaHEHHS PACTBOPOB PEAKTHUBOB). HA3HAUCHHUE:
XpaHeHHE pacTBOPOB PEAKTHBOB, KOJIMYECTBO (hiakoHOB: He MeHee 10 mT., MaTepuain
(1aKOHOB: CTEKJIO ;MpOoOKa: HaJuuue; MpUOOp ISl OMBITOB MO XMMHUHU C BJIEKTPUYECKUM
TOKOM (;1abopaTopHblif); [Ipubop uist MiUIOCTpaliMi 3aKOHA COXPAaHEHUS MacChl BELIECTB:
cocyn Jlangonpra: Hanmuuue, nNpoOKa: Hajauuue, TUN HOpulopa: J1EMOHCTPAIlMOHHBIN
JenurensHass BOpoHKa: HasHaueHue: pasgeneHue [BYX OKUIAKOCTEH M0 IIOTHOCTH,
MaTepual BOPOHKH: CTEKJIO; YCTaHOBKAa JUId TIEperoHKH BemlecTB: Ha3sHaueHwe:
JIEMOHCTpAIMs OYMCTKU BEIIECTBA, MEPETrOHKA, KOJOBI, XOJOAMIBHHMK JJIsI OXJIAXKJICHHS,
QIJIOHK, poOKa: HalIuuue, AJauHa ycTaHoBKU: He MeHee 550 mwm; [lpubop g nomydenus

ra3oB: HA3HAUCHUEC: MMOJIYUYCHHUEC Ira30B B MAJIbIX KOJIMYECTBAX, COCTAaB KOMIIJICKTA: HC MCHEC 6
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npenMeroB; baHsa komOuHupoBaHHas sabopaTopHas: baHs BonsHas: Hanmuyue, KOJbIA
CMEHHBIE C OTBEPCTHSMHU PA3HOTO AMAMETpa: HAJIWYMe, TUIMTKA JIEKTpUYEecKas: HaJuuue
@apdopoBasi cTynka ¢ necTukoM: HasHadeHue: i pa3MenbuyeHUs KPYIMHBIX (pakuuit
BEILIECTB W NPHUTOTOBJICHHS MOPOMKOBBIX cMmeceit; Kommiekt Tepmomerpor (0 — 100 C; 0 —
360 C) KommjiekT XuMu4ecKnX peakTuBOB COCTaB KOMIUICKTA!

Ha6op «Kucnoter» (a30THas1, cepHas, coistHast, oprodochopHas)

HabGop «I'mapokcuasl» (rumpokcup Oapus, THUAPOKCHA Kajusi, THIPOKCHA KaJIbIHs,
TUIPOKCH]I HATPUS)

Habop «Oxcuapl meTamioB» (aJlOMUHHUS OKCUJ, Oapusi OKCHI,

xenesa (1) okcun, xanpums okcupa, marHus okcua, meaud (1)

OKCH/I, IIMHKA OKCHU)

Ha6op «lllenouyHbie U M€T0YHO3EMENbHBIE METAUIB) (JINTUN, HATPUH, KATbIIUNA)

Hab6op «MeTtamib» (adtOoMUHUH, 5Ke1e30, MarHUi, Me/lb, IUHK, OJIOBO)

Ha6op «llleno4nble 1 MEI0YHO3EMENbHBIC METAIIBDY (JIMTUH, HATPUHN, KAJTBITHIA)

Habop «Orneonacusie BerectBa» (cepa, hochop (kpachsiit), okcua hochopa(V))

Hab6op «I"anmorens» (1o, 6pom)

Ha6op «I"amoreHubl» (aIlOMUHHS XJIOPHUI, aMMOHHS XJI0puI, Oapus u xiopun, skenesa (1)
XJIOPU/I, KaJIWsl HOIMI, Kalusl XJIOPUM, KalblUs XJOPHI, JUTHUS XJOPHI, MarHus XJOPH]I,
menu (1) xmopua, Hatpuii Opomu, HaTpust GTOPHIL, HATPUS XIIOPHI, IIMHKA XIJIOPH]I)

Ha6op "Cynbdarel, cynbduabl, cyabhuThl" (aTroMUHUSA Cyib(aT, aMMOHHS Cyib(ar,
xernesa (1) cymsdun, xenesa (Il) cynsbhar, 7-mu BoAHBIN, Kamust cyibdar, kobambta (11)
cynbdar, maraus cynspar, meau (l1)) cymedar Ge3Boxanwii, menu (II) cyabdar 5-tu
BOAHBIN, HaTpusl cyinbdul, HaTpus CylbQUT, HaTpus CyiabdaT, HATpUs THAPOCYIbPaT,
HUKEJS Cyib(ar

Ha6op "Kapbonatsl" (amMmmoHus kapOoHaT, kanus kapOonart, menu (l1) kapOboHaT OCHOBHOM,
HaTpus KapOOHAT, HATPUs TUAPOKApOOHAT)

Habop "®ocdatel. Cunukarsl" (kanus MoHorugpooprodocdar, HaTpus cuiumkar 9-tu
BOJHBIN, HATPUS OpTOdochaT Tpex3aMellleHHbIH, HaTpus Juruapodocdar)

HaGop "Amuerarbl. Pomanmasl. CoenuHenus skene3a" (kamus armerar, kamus ¢eppo(ll)
rekcauuanua, kamus ¢eppo (I1l) rexcamumonusa, kamus pogaHu], HATpHs aleraT, CBUHIA
arerar)

Hab6op "Coenunenust mapranna" (kajaus nepmanranar, mapraana (1V) okcun, maprasnia (11)
cynb(dar, Mapraiia XJjiopum)

Ha6op "Coenunenus xpoma" (aMMOHUS AUXpOMAT, Kallusl AUXpOMaT, KaJlus XpoMar, XxpoMa
(11 xmopu 6-TH BOHBIN)
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Hab6op "Hutparts!" (anroMuHUS HUTPAT, aMMOHHUSL HUTpPAT, Kallusl HUTPAT, KaJblUs HUTPAT,
meau (Il) auTpar, Hatpus HUTpAT, cepedpa HUTpar)

Ha6op "MuaukaTtopsl" (JTakMou, METHIIOBBIN OpaHkeBblil, (heHonTanenH)

Hab6op "Kucnopoacoaepskaimue opraHudeckre BemiecTBa’ (areToH, MIMIEPUH, TUITUIOBBIA
3¢up, cnupT H-OYTHIOBBIM, COUPT W30AaMUJIOBBIM, COIUPT W300YTUIIOBBIH, CIIUPT STUIIOBBI,
¢benon, hopmaluH, STHICHIIUKOIb, YKCYCHO-3TUIIOBBIH 3(hUp)

Ha6op "YrneBonopossr" (6eH3HH, TeKcaH, He()Th, TOTYOJI, IIMKJIOTECKaH)

Ha6op "Kucnorel oprannyeckue" (KHCIIOTa aMUHOYKCYCHas, KUCJIOTa OC€H30MHasl, KUCI0Ta
MacJsiHasl, KUCJIOTa MypaBbHHAs, KHUCIOTa OJIEMHOBAs, KUCJIOTa MaJbMUTUHOBAS, KHCIOTa
CTEapUHOBasl, KUCIIOTA YKCYCHasl, KUCJIOTa I11aBeJieBast)

HaGop "YrneBoasl. AMuHbBI" (aHWJIMH, aHWIMH CEPHOKHCIBIA , J[- IIFOK03a, METHUIaAMUH
THAPOXJIOPH] , caxaposa)

Hudposas gadopaTopust Mo XumMuu (y4eHHYECKast)

OOecnieunBaeT BBIMOJHEHHUE JTAOOPATOPHBIX pabOT MO XMMHH Ha YpOKax B OCHOBHOH MIKOJE H
MIPOEKTHO-MCCIIEIOBATEIBCKON ICATEIIEHOCTH 00YJatOITIXCSI.

Komruiekramnus:

BecripoBoiHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:

Hatuuk pH ¢ nuamnazonom usmepenus He yxe yem ot 0 1o 14 pH

JlaT4rK BBICOKOH TemmepaTypbl (TEpMOIIAPHBI) C JUana3oHOM H3MepeHus He yxe ueM oT -100
10 +900C

JlaTuuk 37€KTPONPOBOJUMMOCTH ¢ Juana3zoHaMu usmepeHus He yxe yeM oT 0 go 200 MxCwm; ot 0
10 2000 mxCwm; ot 0 ;o 20000 MxCMm

JlaTyuk TeMmepaTyphl TUIATHHOBBIA C JWANa30HOM H3MEpeHus He yxke deM or -30 mo +120C
OTaenbHbIE JATUUKHU:

JlaTyuk ONTHYECKOMW IIJIOTHOCTH 525 HM

AKkceccyapsl:

Ka6ens USB coennHuTENHBIN

3apsiHOE YCTPOMCTBO ¢ Kabeiaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTaluu U(PPOBOI 1abopaTopuu

Ha6op nabopaTopHoii ocHaCTKH

[IporpamMmMHoe obecrieueHue

Metoaunueckue pekoMeHaanuu He menee 40 padbot

Hanuume pycckosI3pIYHOrO caiTa NOLACPKKU

Hanuune BuaeopoankoB.
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