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IInanupyembie pe3yIbTAThI OCBOCHHS COAEP/KAHUSA KYypca XMMHUH

B PaMKaX peruoHajJbLHOro npoekra «Touka pocra»

PaGouas mporpamma y4eOHOro Kypca mo Xumuu s 8-9 kiaccoB pa3paboTaHa Ha OCHOBE
®I'OC BTOPOTO MOKOJICHHS, IPUMEPHON MPOrpaMMbl OCHOBHOT'O 00IIIEr0o 00pa3oBaHHS MO XUMHH
(6azoBbIii ypoBeHb) u aBTopckor mporpammbl O.C. I'abpuemnsHa (I'abpuensa O.C. mporpamma
Kypca xumun Ju1st 8-11 kiraccoB o01eodpazoBaTenbHbIX yupexaenuit M: JIpoda,2020r).

8 kiacce

JInyHOCTHBIE pe3yJIbTaThl
1. Hurepuopuszauusi T'yMaHUCTUYECKUX, JIEMOKPATUYECKUX M  TPAAULMOHHBIX  IEHHOCTEH
MHOT'OHAI[MOHAJIBHOTO POCCUHCKOro obmectBa. OCO3HAHHOE, YBAXHUTEIBHOE M JOOpPOXKEIATeNbHOE
OTHOIIEHHE K UCTOPHH, KYJIbTYpPE, TPaJULUAM, s3bIKaM, LIEHHOCTSM Hapo 0B Poccuu u Hapo 0B Mupa.
2. Pa3BuToe MopalibHOE CO3HAHME U KOMIIETEHTHOCTh B PEIIEHHMM MOpaJbHBIX IPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (POPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO IOBEJIEHUS,
OCO3HAHHOTO U OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHBIM IIOCTYNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CAaMOCOBEPLIEHCTBOBAHHUIO)
3. CchopMuUpOBaHHOCTH OTBETCTBEHHOI'O OTHOLICHHUS K YUEHHUIO; YBAKUTEIBHOI'O OTHOLIEHUS K TPYLY.
4.0co3HaHHOE, YBaXKUTEIbHOE U JOOPOXKEIAaTeIbHOE OTHOLIEHUE K JPYroMy 4YeJOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYPE, A3BIKY, BEPE, IPAXAAHCKON MTO3ULUHU. ] 0OTOBHOCTb BECTH JUAJIOT C IPYTHUMHU
JIOABMHU M JIOCTUTATh B HEM B3aMMOIIOHUMAaHHS (TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a mapTHEpa 1o
JNAJIOTY).
5. OCBOEGHHOCTb COLIMANIBHBIX HOPM, IPaBUJI MOBEACHUS, posiel U (JOpM COLMAIbHOM JKU3HU B rpynmnax
H cOOOIIECTBAX.
6.MlaTepuopu3anys IEHHOCTEH CO3HMIATENBLHOTO OTHOIICHUS K OKPYKAIOMIEH JeHCTBUTEIHHOCTH,
LIEHHOCTEH  COLMAJIBHOIO TBOPYECTBA, LIEHHOCTHM NPOAYKTHBHOM OpraHU3alud  COBMECTHOM
JEeSITeIbHOCTH, CaMOpeAIU3aliy B TPYIIE U OpraHUu3aluy.
7. WHrepuopu3zanys NpaBUil HWHAMBUAYAJIBHOTO M KOJUIEKTMBHOTO O€30IaCHOTO MOBEJICHHUS B
Ype3BbIYAMHBIX CHUTYalMsIX, YIPOXKAIOIIMX JKU3HM U 3J0pPOBbIO JIIOJIEH, MpaBWJl TOBEIEHUS Ha
TPAHCIIOPTE U Ha IOPOTax.
8.Hammume ompiTa SKOJOTMYECKH OPHEHTHPOBAHHOH pe(dIeKCHBHO-OIICHOYHOW W TMPaKTHYECKOU
NESITEeIbHOCTH B JKU3HEHHBIX CHUTyalusX (TOTOBHOCTb K HCCIEIOBAaHHIO MPUPOABI, K 3aHATHIM
CEJIbCKOXO03SICTBEHHBIM TPY/IOM, K OCYILIECTBICHHUIO PUPOJOOXPAHHON NESTENTbHOCTH).

PerynstusHbie YY /]
1.YMeHue caMOCTOSITENIbHO ONPENeNaTh 1efid 00y4YeHHs, CTaBUTh U (POPMYIMpPOBaTH HOBBIE 337aud B
yuyebe M MO3HaBATENbHOM JesITeIbHOCTH, pa3BUBAaTh MOTHBBI M HMHTEPEChl CBOEW IO3HABaTENbHOU
NeSITEIbHOCTH.

OO0yuaromuiicsi CMOXeT:

. aHAIIM3UPOBATh CYIIECTBYIOIINE U TUIAHUPOBATh OYyAYIIHe 00pa3oBaTeIbHbIC PE3yIbTAThI;

. UICHTHPHUIIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U OTIPEACIISATH TTIaBHYIO MIPOOJIeMYy;

. BBIIBUTATh BEPCUU PELLIEHUS MPOOIEeMbl, OPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIIATh
KOHEYHBIN pe3yJIbTaT;

. CTaBUTH 1IETb JICSITEIILHOCTH HA OCHOBE OMPEEICHHON MPOOJIeMBbl M CYIIECTBYIOIINX
BO3MOXKHOCTEH;

. dbopmynupoBaTh y4eOHBIC 3aqayMl KaK Iard JOCTIKCHHsI TIOCTaBJICHHOW IIeNn
JIeSITETbHOCTH;

® 000CHOBBIBATH LEJICBBIC OPUCHTUPBI U IPUOPUTETHI CCHIJIKAMH HAa IEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHUECKYIO MTOCIEA0BATEIHHOCTD II1aroB.

2. VYMeHne caMoCTOATENLHO IIaHUPOBATh IIYTH JOCTUIKCHHA ueneﬁ, B TOM YHUCJIC

albTepHaTUBHbIE, OCO3HAHHO BBIOMpPATh Hambosee >PPEeKTUBHBIE CIIOCOOBI pelIeHusl Y4eOHbIX U
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MO3HaBaTENbHBIX 3a/1a4. OOyUaIOMIMNACS CMOXKET:

. onpeesaTh HeoOX0oaUMbIe ACHCTBUE(S) B COOTBETCTBHHM C Y4eOHOW M TO3HABaTEIbHOMN
3aJlayeil U COCTaBIATh AITOPUTM UX BBIIOTHEHHUS;

. 00OCHOBBIBAaTh M OCYLIECTBIATH BBIOOP HamOosee 3((EeKTUBHBIX CHOCOOOB pEIICHUS
yueOHBIX U MO3HABATEIbHBIX 3a7a4;

. OTIpENIeNIATE/HAX0AUTh, B TOM YHCJIE W3 IMPEUIOKCHHBIX BapUAHTOB, YCIOBHS JUIA
BBITIOJIHEHUS YYEOHOM U MMO3HABATEILHOM 3a1a4u;

. BBICTPAMBaTh >KU3HEHHBIC IUIAHBI Ha KpAaTKOCPO4YHOEe Oyayiiee (3asBISATH LEJIEBbIC

OPMEHTHUPbI, CTaBUTh AaJEKBaTHbIE UM 3aJjaud U MpeaiaraTb ACHCTBUS, yKas3blBas U OOOCHOBBIBAs
JIOTUYECKYIO NOCJIE0BATENBHOCTD 11Aar0B);
. BbIOMPATh U3 NMPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO MCKAaTh CPEICTBA/PECYpPCHI
IUIS peLIeHUs 3a1a4k/I0CTHKEHUS 1eIH;
. COCTAaBJIATh  IUIAaH  pelleHHs MpoOsieMbl  (BBIIOJIHEHUS  IPOEKTa, IMPOBEICHMS
HCCIIeI0BaHUS);
. OIpeNIeNIATh MMOTEHUUAIbHbIE 3aTPYAHEHUS NPH pElIeHUU y4yeOHOM M MO3HaBaTEJIbHOU
3aJ1a4M U HaXOJUTh CPEACTBA I UX YCTPaHEHUS;
3. YMeHHe COOTHOCUTH CBOM JICHCTBHUS € IUNIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH
NEeSITEIbHOCTH B IpOIEcCe JOCTUKEHHUSI pe3yibTara, ONPEHeNsiTh CIOoCcOObl JEHCTBHM B paMKax
IPE/UIOKEHHBIX YCJIIOBUI M TpeOOBaHMM, KOPPEKTHPOBAaTb CBOM JEHCTBHS B COOTBETCTBUHU C
M3MeHsIomencs: cutyanueil. O0yJaronuiicss CMOXeT:
® ONpeAessaTb COBMECTHO C MEJaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB
U KPUTEPUU OLIEHKU CBOEH y4eOHOM eATeIbHOCTH;
® CHUCTEMaTU3UpOBaTh (B TOM YHUCIIE BbIOMpaATh MPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
PEe3yJIbTaTOB U OLEHKU CBOEH J1€ATENbHOCTH;
e 0TOMpPATh MHCTPYMEHTHI JUIs OLIEHUBAHMSI CBOEH JESATEIbHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb
CBOEH JEATENIbHOCTH B paMKax MPEJI0KEHHbBIX YCIOBUI U TPeOOBaHUM;
® HaXOAWUTh JOCTAaTOYHbIE CPEJCTBA JJs BBIIOJHEHMs Y4eOHBIX NIEHCTBMH B M3MEHAOLIEHCS
CUTYallly W/WIU IPH OTCYTCTBUU TIAHUPYEMOTO Pe3ysIbTaTa;
® CBEpSATh CBOM JCWCTBUS C LENbIO M, NpU HEOOXOAMMOCTH, HCHPABIATh OIIMOKH
CaMOCTOSITEIILHO.
4.BnaneHne 0CHOBaMU CaAMOKOHTPOJISI, CAMOOLICHKH, MIPUHATHS PEILIEHUN U OCYILIECTBICHUS
OCO3HaHHOTO BbIOOpPA B yueOHOM! U Mo3HaBaTeNbHON. O0yJatonuiics CMOXKET:
® [PUHHUMATH PElICHUE B YUeOHOM CUTYyaIlMi U HECTH 32 HETO OTBETCTBEHHOCTD;
®  PETPOCIEKTUBHO OMPEAETATh, KaKue ASHCTBHS 10 PeIICHUIO YUeOHOH 3a/1auM WM apaMeTphbl
9TUX JEHCTBUM MPUBENHN K MTOJYYEHUIO UMEIOLErocsl NPOAYKTa yueOHO! AeITeIbHOCTH;
KommyHukatusubie YY /|
1.YMeHue opraHu30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO J€SITEIBHOCTD C YUUTEIEM
U CBEpCTHHKAMM; paboTaThb MHJIMBUIAYaJbHO W B TpYIIE: HAXOAUTh OOIlee peleHue u
paspeniate KOHQJIMKTBI Ha OCHOBE COTJIaCOBAaHMS MO3ULIUI U yueTa MHTEPeCOB; (OPMYIHUPOBaTh,
apryMEeHTHPOBATh U OTCTaWBaTh CBOE MHeHHE. OOyUaroluics CMOXKET:
— [pPUHHMMATh MO3UIMIO cOOEcCelHUKa, MOHMUMAas MO3MLHIO0 APYroro, pazinyaTh B €ro pedH:
MHEHHE (TOUKY 3pEHUs), JO0Ka3aTeNbCTBO (ApPIyMEHTHI), (PaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPUH;
— OomIpenensTh CBOM JEHCTBUS M JCHCTBUS MapTHEpa, KOTOpbIE CHOCOOCTBOBAIM HWIIU
MPETATCTBOBAIN MPOAYKTUBHON KOMMYHHMKAIIUU;
—  CTPOMTbH MO3UTUBHBIE OTHOILIEHHUS B Mpoliecce y4eOHOM 1 MO3HABATENbHOMN 1A TEIbHOCTH;
— KOPPEKTHO U apryMEHTHPOBAHHO OTCTauBaThb CBOIO TOUYKY 3PEHMs, B AUCKYCCUU YMETh
BBIIBUTaTh KOHTPAPTYMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BIaJeHHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);
— KpUTHYECKHM OTHOCUTBCI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IPHU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;
— TmpejuiaraTh aJbTEePHATUBHOE pellleHNE B KOHQIUKTHON CUTYaIUH;
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—  BBIIEJSATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHH;

— JIOroBapHBaThCs O MpaBHJIaX U BOMpocax g 00CYKIEHHUS B COOTBETCTBUM C MOCTaBICHHOU

repe. TpyImon 3a1a4eit;

— OpraHM30BBIBaTH y4yeOHOE B3aMMOJEWCTBHE B Tpymne (Ompenensartbh oOmue LeiH,

pacnpenenarTh pojiu, JOroBapUBaATHCA JPYT C APYTOM U T. 1.);

— yCTpaHATh B paMKax Juajora pas3pblBBl B KOMMYHHKAaluH, OOYCJIOBJICHHBIC

HETMIOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOeceHMKa 3amayd, (OpPMBI WM  COJEPIKAHHS

Jyanora.

2.YMeHHE OCO3HaHHO HCIIOJIb30BATh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIIUU JIJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH ISl TUIAaHUPOBAHUS U
peryisiliud CBOEH NEATEIbHOCTH; BJIAJCHUE YCTHOM M NMCBbMEHHON pEYbl0, MOHOJOTMYECKOU
KOHTEKCTHOM peubto. O0y4aromuiicst CMOKET:

® ONpeAemATh 33Jauy KOMMYHHUKAIIMH U B COOTBETCTBHHU C HEl OTOMPATh pedYeBbIe CPEICTBA;

e 0oTOMpATH M UCIIOIB30BATh PEUYEBBIC CPE/ICTBA B IMPOLIECCE KOMMYHHUKAIMH C APYTUMH JFOAbMU

(zuanor B mape, B MaJIoi rpynne u T. 1.);

® MpEACTaBIATh B YCTHOM WJIM NHCbMEHHON (opMe pa3BepHYTHIl IUIaH COOCTBEHHOM

NeSITENIbHOCTH;

e cO0JIO/IaTh HOPMBI ITyOTMYHON PEeUH, PErJaMeHT B MOHOJIOT€ U TUCKYCCUH B COOTBETCTBUU C

KOMMYHHKaTUBHOM 3aJa4eil;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHHE (CYXKICHHE) U 3allpallliBaTh MHEHUE TapTHEPA B
paMKax JMasnora;

® IIPUHUMATH PEIICHHUE B XO/I€ IMAJIOTA M COTJIACOBBIBATH €TI0 C COOECETHUKOM;

® CO03/1aBaTh [IMCbMEHHBIE «KIUIIUPOBAHHbBIE» U OPUTMHAIIBHBIE TEKCTHI C UCIOIb30BAHUEM
HEOOXOMMBIX PEYEBBIX CPE/CTB;

® ICIONB30BaTh BepOaIbHBIE CpEACTBa (CPEACTBA JIOTUYECKOW CBS3HM) MJI BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BHICTYILICHUS;

® 1CII0JIb30BAaTh HeBepOasbHbIE CpeacTBa WIH HarJsiHbIe MaTepuabl,

MIOJITOTOBJICHHBIE/OTOOPAHHBIE 1T0/T PYKOBOACTBOM YUUTEIIS;

e JieaTh OLEHOYHBIN BBIBOJ O TOCTHKEHUU 1IEJIM KOMMYHHUKAIMKM HETIOCPEACTBEHHO MTOCIIE
3aBepIleHNs] KOMMYHUKAaTUBHOIO KOHTAKTa M 0OOCHOBBIBATH €TO0.

3.®opMHUpOBaHNE U PA3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJB30BaHUSA HHPOPMAIIMOHHO-

KOMMYHHKAIIMOHHBIX TexHonorui (ganee — UKT). OOyuatomuiics cMOKeT:

e [IeJICHANpPaBICHHO UCKaTh M MCIIOJIb30BaTh MH(OPMALMOHHBIE PECYPChl, HEOOXOIUMBIE IS
penieHust yueOHbIX U MPAaKTUUECKHUX 3a/1a4 ¢ momoinsio cpeacts UKT;

e BBIOMpAThH, CTPOUTH U UCIOJB30BATh aJ€KBATHYIO MH()OPMALIMOHHYIO MOJENb JJs Mepeladu
CBOMX MBICIEH CpEICTBAMHU €CTECTBEHHBIX U (DOpPMalbHBIX S3BIKOB B COOTBETCTBHU C
YCIIOBUSIMU KOMMYHUKAIIWH;

e  BbBIACIATH HHGOPMAIIMOHHBIN aCMeKT 33aJjauM, OTIEPUPOBAThH JaHHBIMH, UCIOIB30BaTh MOJIENb
pellIeHns 3a/1a4y;

® CIIOJIb30BATh KOMIIBIOTEPHbIE TEXHOJOTMU (BKJIOYas BBIOOp aJleKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX MPOTrpaMMHO-ANMapaTHBIX CPEACTB M CEPBHCOB) JUIsl  pELICHUs
MH()OPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX YUeOHBIX 3a7ad, B TOM YHCIE: BBIUMCICHHE,
HanucaHue M1uceM, COYMHEHUH, 10KIIa/10B, pedepaToB, co3aHNEe PE3ECHTALUN U JIp.;

®  UCMOJIBb30BaTh MH()OPMAIUIO C YUETOM STHUECKUX U TPABOBBIX HOPM;

e co3zlaBaTh MH(OPMAIIMOHHBIE PECYPCHl PA3HOTO TUMA M Ul Pa3sHBIX ayIUTOPHA, COOII0IaTh
MH(GOPMALMOHHYIO TUTUEHY U ITPpaBUiIa HH(POPMAIIMOHHOMN 0€30MacHOCTH.

ITo3naBarenbHbie YY /I
1 . ompenensaTh MOHSTHS, CO3/]aBaTh 000OIIECHHS, YCTaHABIMBATh aHAJIOTHH, KIACCU(UITMPOBATS,
CaMOCTOSITENILHO BBIOMPATh OCHOBaHHUS W KPUTEPUU Ui KiIacCU(UKAIMK, YCTaHABIMBATH
MPUYMHHO-CJICICTBEHHbIE  CBSI3M, CTPOUTH JIOTMYECKOE PACCY)KJIEHHUE, YMO3aKIIOUYCHHE
(MHIYKTUBHOE, I€IYKTUBHOE, IO aHAJIOTHH) U JIeJIaTh BHIBOJIBL. OOyUaromuics CMOXKET:
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eOMpeNeNiATh OOCTOSTENBCTBA, KOTOpBIE NPEAIISCCTBOBAIN BO3HUKHOBEHHIO CBS3H MEXIY

SBJICHUSMH, U3 ITUX OOCTOSATENBCTB BBLACTATH ONPEACISIONNE, CIIOCOOHBIE OBITH MPUYNHON

JTAHHOTO SIBJICHMSI, BBISIBIIATh IPUUUHBI U CIIECTBUSI IBJICHUM;

®CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT YaCTHBIX

SBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

®CTPOUTH PACCYKICHHE Ha OCHOBE CpPAaBHEHUS IPEIMETOB U SIBJICHWUM, BBIIEIAS IPU 3TOM

o011e MPU3HAKY;

e3J1araTh MOJIyYEHHYIO HH(MOPMALIMIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE pelaeMoi 3a1auu;

©CaMOCTOSITENIPHO YKa3blBaThb Ha MH(OPMALMIO, HYXJAIOUIYIOCA B IPOBEpKE, Ipe/ularath U

IPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HHPOPMALINY;

eBepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HErO HCTOYHUKOM;

©00BSCHSATD SIBJIIEHUS, ITPOLIECCHI, CBSI3U U OTHOLLIEHMUS, BBISIBIISIEMBIE B X0/1€ I03HABATEIbHON U

UCCIICIOBATEIILCKOW  JICATENBHOCTH  (NMPUBOAWTH OOBSICHEHHE C H3MEHEHHEM (OpPMBI

IPEICTAaBICHUS; OOBACHATh, ACTANM3UPYd MM 000011asg; OOBACHATH C 3aJaHHOM TOYKHU

3peHus);

®BBLISBJIATh W HA3bIBaTh NPUYMHBI COOBITHSA, ABJIEHUSA, B TOM 4YMCJIE BO3MOXHbIE /Hauboiee

BEPOATHbIE IPUYMHBI, BO3MOXKHBIE IIOCIEACTBUS 3aJaHHOW MPUYMHBI, CAMOCTOSITEIBHO

OCYILECTBIISS IPUUUHHO-CIICCTBEHHBIN aHAJIN3;

eJIeJIaTh BHIBOJI HA OCHOBE KPUTHUYECKOIO aHaliM3a Pa3HbIX TOYEK 3PEHHUS, MOATBEPKIATb

BBIBOJ] COOCTBEHHOM apryMeHTaluel Wi CaMOCTOSITEIbHO MOJTYYE€HHBIMU IaHHBIMHU.
2.co31aBaTh, IPUMEHATh U PeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJEIN U CXEMBI JIJISl PEILICHUs
y4eOHBIX U MO3HABATEIbHBIX 3aa4. OOy4Jaromuics: CMOXKET:

e 0003HaYaTh CHMBOJIOM ¥ 3HAKOM TIPEAMET H/WUJIH SBJICHHE;

® OINpeNeNiATh JIOTMUECKUE CBSI3M MEXAY NpeAMEeTaMd W/WIM SBJICHUSAMH, 0003HA4aTh
JIaHHBIE JIOTUYECKHE CBS3U C ITOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPaKTHBIN UM pealibHbIN 00pa3 npeaMeTa U/ UK SIBICHUS;

® CTpPOWTH MOJIENIL/CXEMY Ha OCHOBE YCIIOBHI 3aJ1a4i U/WIIM CIIOCO0a ee peleHHs,;

e Co3/1aBaTh BepOalibHbIE, BEILECTBEHHbIE M HMH()OPMAIMOHHBIE MOJIENU C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ul OIpelesIeHUs Cllocoba pelleHus 3ahadd B
COOTBETCTBUU C CUTYalIHEH;

® [IEPEeBOJIUTH CIOXKHYIO 10 COCTaBy (MHOTIOACHEKTHYI0) MH(pOpMAIMIO U3 TpapuuecKoro
WM (OpMaIN30BaHHOTO (CUMBOJIBLHOTO) MPEJICTABIEHHUs B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, QITOPUTM AEHCTBUS, HCIPABIATh WIM BOCCTAaHABIMBATh HEM3BECTHBIN
paHee aJlropuTM Ha OCHOBE HMMEIOIIErocsi 3HaHUS 00 0OBeKTe, K KOTOPOMY NPUMEHSETCS
AJITOPUTM;

® CTPOUTH J0KA3aTEIbCTBO: NMPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHaANU3UPOBATH/pe(IeKCUPOBATh OMBIT Pa3pabOTKH W peain3alud y4eOHOro MpOEeKTa,
UCClieIoBaHMsl (TEOPETUYECKOr0, SMIMPUUYECKOr0) Ha OCHOBE NPEIJIOKEHHON MpoOIeMHOI
CUTYalluH, IOCTaBJICHHOM LI€JN U/UITU 33JaHHBIX KPUTEPUEB OLICHKHU MPOAYKTa/pe3yibTaTa.

3.CMBICIIOBOE  UTECHHE.
OO0yuaromuiicsi CMOXKeT:

® YCTaHaBIIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SBICHUM, IIPOLIECCOB;

® PE3IOMUPOBATH INIABHYIO UCHO TEKCTA;

e 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €ro B JIPYT'YI0 MOJAIBHOCTh, MHTEPIPETUPOBATH
TEKCT (XYHOXKECTBEHHBIH UM HEXYJOXKECTBEHHBIH — Y4eOHBIH, HAay4YHO-TIOMYJISPHBIH,
UH(OPMAIMOHHBIHN, TeKCT non-fiction);

® KpUTUYECKH OLIEHUBATh cojiepkaHue U GopMy TEeKCTa.

4. dopMHpoBaHHE U paA3BUTHE DKOJOTMYECKOTO MBIIUICHHUS, YMEHHE IPUMEHSATh €ro B
MO03HABATEIbHON, KOMMYHHMKAaTUBHOM, COLMAJbHOM MpakTHKE U  MNPOPecCHOHATbHON
OpHUEHTAIINH.

OO0y4armHiics CMOXKET:



® OMNpENENATh CBOE OTHOIICHUE K IPUPOAHON Cpee;

® AHAJIM3UPOBATH BIMSIHHUE KOJIOTHYECKUX (AKTOPOB HAa Cpely OOMTAHUS KUBBIX
OPraHu3MOB;

® [IPOBOJMTH NPUUMHHBIN U BEPOSITHOCTHBIA aHAJIN3 IKOJIOTHUYECKUX CUTYaALIH;

® PACHPOCTPAHSAThH FIKOJOTMUYECKHE 3HAHUSA U YUACTBOBATH B IMPAKTUYECKUX JI€IaxX 110
3alIUTE OKPYKAIOLLEH CPENIbL;

® BBIPAXKATh CBOE OTHOLIEHUE K MPUPOJIE YepPE3 PUCYHKHU, COUMHEHUS, MOJIEIIH,
MIPOEKTHBIE PaOOTHI.

5. Pa3BurHe MOTMBalMU K OBIAJCHUIO KYJIbTYpPOH aKTMBHOI'O MCIIOJb30BaHUs CIOBApEd U
JAPYTUX MOUCKOBBIX cucteM. OOyUaromunicss CMOXKET:

OIIPCACIIATH HCO6XOI[I/IMBI€ KJIFOYCBBIC ITOMCKOBBIC CJIOBA U 3alIPOCHI;

OCYHICCTBJIATDH BSaI/IMOI[efICTBI/Ie C DJICKTPOHHBIMHU ITOMCKOBBIMU CUCTCMAMM, CIIOBAPSMHU,
(bOpMI/IpOBaTB MHO>XCCTBCHHYIO BbI60pKy H3 IMTOMCKOBBIX HCTOYHHUKOB JJIsA O6’bCKTI/IBI/I33HI/II/I
PE3YIbTAaTOB IIOMUCKA,

® COOTHOCHUTBD ITOJTYYCHHBIC PE3YJIBTAThI IIOMCKA CO CBOCH JACATCIIBHOCTBIO.
Hpe)lMeTHble pe3yJabTaThbl

e OOyuaromuiics Hay4uTcs 8 Kiacc

® XapaKTEepH30BaTh OCHOBHBIE METOABI [O3HAHWSA: HAONIOJCHHWE, W3MEpEHHE,
IKCIIEPUMEHT;

® OIMCHIBATh CBOMCTBA TBEP/BIX, KHUJKHUX, [A3000pa3HbIX BELIECTB, BBIACIAS UX
CYIIECTBEHHbIE IPU3HAKHY;

® DaCKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKHX TOHATHH «aTOM», «MOJICKYJIay,
«XUMMYECKHUH 3JEMEHT», «IIPOCTOE BELIECTBO», «CI0KHOE BELIECTBO», «BAJCHTHOCTBY,
«XUMMYECKasl peaKiys», UCIOJb3Yys 3HAKOBYIO CUCTEMY XUMMU;

® PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS] MAacChl BEIIECTB, MOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

® pa3MyaTh XUMAYECKHE U (pU3HUECKUe SIBICHHUS;

® Ha3bIBATh XMMHUYECKHE DIIEMEHTHI,

® OTIpeJIeIIATh COCTAB BEIIECTB MO UX (opmynam;

® ONPE/IENATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COSINHEHUSX;

® ONPEIEIISATh TUIl XUMHUYECKUX PEaKInii;

® Ha3bIBaTh MIPU3HAKH U YCIOBUS NMPOTEKAHUS XMMUYECKUX PEaKIIHii;

® BbIABJIATH IMIPHU3HAKHU, CBUACTCILCTBYIOIHUE O MMPOTCKAaHUU XUMHYECKOMN pCaKknuun 1nmpu
BBITIOJTHCHHUH XUMHYCCKOT'O OIIbITA,

® COCTaBJIATH (POPMYJIbl OMHAPHBIX COENHEHUI;

® COCTaBJISTh YPAaBHEHHSI XMMUYECKUX PEaKIHii;

e coOuoaTh npasuiia 0e3onacHol paboThI MPU MPOBEACHUN OIBITOB;

® 110JIb30BaThCs Ta0OPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

® BRIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

® BRIYUCIIATH MAaCCOBYIO JIOJF0 XMMHUYECKOTO 3JIEMEHTA 10 (POopMyJie COeTUHEHNUS;

® BHIYHCIISITH KOJIMYECTBO, 00BEM MIIM MAcCy BEILIECTBA 110 KOJIMUYECTBY, 00bEMY, Macce
peareHToB UM MPOAYKTOB PEAKIIHH;

® XapaKTepHU30BaTh PU3NUECKUE U XMMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
U BOJOPO/Ia;

® [10JIy4aTh, COOUPATH KUCIOPOJ U BOJOPOLI;

® Paclo3HaBaTh OMNBITHBIM ITyTEM ra3000pa3HOro BELIECTBA: KUCIOPO, BOAOPOL;

® pacKpbIBaTh CMBICI 3aKOHa ABOTa/Ipo;

® pPacKphIBaTh CMBICI MOHATUHN «TEIIOBOM 3D PEKT peakuny», «MOISPHBII 00beM»;
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® XapaKTepu30BaTh (U3NUYECCKUE M XUMHUECKHE CBOMCTBA BOJIBI;

® PacCKpbIBATh CMBICI MOHATHUS «PaCTBOP»;

® BBIYUCIISATH MAaCCOBYIO JIOJIO0 PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONIPEACIICHHON MAacCOBOM J10JI€i paCTBOPEHHOT'O BEUIECTBA;
® Ha3bpIBaTh COCAMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB;

® XapaKTepu30BaTh (PUINYECKUE U XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIIAacCOB
HEOPraHWYECKUX BEUIECTB: OKCUJIOB, KUCIOT, OCHOBaHUM, COJIEH;

® ONPEACIISATh MPUHAJICKHOCTD BEIIECTB K OMPEACICHHOMY KJIacCy COSTMHEHUN;

® COCTaBJISITH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUHN H3yUYEeHHBIX KIACCOB;

® [IPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA N3yYEHHBIX KJIacCOB
HEOPraHWYECKUX BEILECTB;

® Pacro3HaBaTh ONBITHBIM IyTEM PACTBOPOB KHUCJIOT M IIEIOYEH MO M3MEHEHUIO
OKpAaCKy MHJIMKATOPA;

® XapaKTepHU30BaTh B3AMMOCBA3b MEKY KJIaCCAMU HEOPTAaHMYECKUX COCTUHEHUH;

® packpbiBaTh cMbIch [lepuoanueckoro 3akona [[.1. Menneneena;

® OOBICHATh (DPU3MUYECKUN CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpa XMMHYECKOTO
3JI€EMEHTa, HOMEPOB I'PYNIIbI U Nepuoja B nepuoanydeckoit cucreme [[.1. Menneneesa;

® O0BSCHITh 3aKOHOMEPHOCTH HM3MCHEHHS CTPOCHHUS aTOMOB, CBOMCTB JJICMEHTOB B
npejesiax MajiblX NEPUOJOB U IIIaBHBIX MOAIPYIII;

® XapaKTepHU30BaTh XUMHUYECKUE SJEMEHTHI (OT BOJOpPOAA /0 KaJbIMs) HA OCHOBE MX
MOJIOXKEHUS B niepuoanueckoi cucreme JI.M. MenzeneeBa 1 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

® COCTaBJIITh CXEMbI CTPOEHHUS aTOMOB MEPBHIX 20 3JIEMEHTOB MEPUOANUECKON CUCTEMBI
JI.11. MeHneneena;

® PacKpbIBATh CMBICII MIOHATUN: «XUMUYECKas CBA3bY, «3JIEKTPOOTPHUIIATEIBHOCTDY;

® XapaKTepHU30BaTh  3aBUCUMOCTh  (DM3WYECKMX  CBOWCTB  BEIIECTB OT  THIIA
KPUCTAJUIMYECKON PEIIETKH;

® ONpEACIATh BUJI XUMUUECKOMN CBSI3U B HEOPTaHUUECKUX COCUHECHUSX;

e 11300pakaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIeCTB, 0Opa30BaHHBIX Pa3HBIMU BUAAMHU
XHUMUYECKHUX CBSI3CH;

® DACKpBIBaThb CMBICH MOHSTHH «HUOH», «KATHOH», «AHHOH», <BJEKTPOJIUTHI»,
CHEDJIEKTPOIUTBDY, <«AJIEKTPOJIUTUYECKAST JAUCCOLMALMS), «OKUCIUTENb», «CTENEeHb
OKHCJICHHS «BOCCTAHOBUTEIIBY, KOKHCICHUEY, «BOCCTAHOBIICHHEC),

® ONPEACIISTh CTEIIEHb OKUCIICHHS aTOMA 3JIEMEHTA B COCIUHEHU U

® PacCKpbIBATh CMBICI TEOPUH JEKTPOIUTUUECKON JUCCOLUALINY;

® COCTaBJISATh YPAaBHEHUS JIEKTPOJIUTHYECKON JUCCOLMALIMM KUCIIOT, IIEJI0UEH, COJIEH;

® OOBSCHATH CYIIHOCTh TMpoIlecca AIEKTPOJUTHYECKOW AUCCOIMAMM M PEaKIHid
HOHHOT0 OOMeHa;

® COCTAaBJISITH MOJHBIC U COKPAIICHHbIC MOHHBIE YPAaBHEHUS PEaKIuu 0OMEHa,

® OIpeeTATh BO3MOXKHOCTh MTPOTEKAHUS PeaKIMii HIOHHOTO OOMEHa;

® [IPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAUYECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;

® ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIL;

® HA3BIBATh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaAKITNH;

o KIaccUu(PUIMPOBATH XUMUUECKHE PEAKITUH 110 PA3TUYHBIM IMPU3HAKAM;

® XapaKTepHU30BaTh B3aWMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM HW CBOMCTBaMU
HEMETAILIIOB,

® IIPOBOJIUTEH OIBITHI MO TOJYYEHUI0, COOMPAHUIO U M3YYEHUIO XUMHUYECKHUX CBOWCTB
ra3000pa3HBIX BEUIECTB: YTIEKHUCIIOTO Ta3a, aMMHAKa;

® pacro3HaBaTh OIBITHBIM IyTEM ra3000pa3HOrO BEIUIECTBA: YITIEKUCIBINA Ta3 U aMMHUAK;
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® XapaKTEPHU30BATh B3aMMOCBA3b MEKY COCTAaBOM, CTPOCHHEM M CBOMCTBAMU METAJIIOB;
® I'PaMOTHO 00paIaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HU

O0yyamuicsa NoJy4uT BO3MOKHOCTh HAYYHTHCH

® GblOGUAMb U NPOBEPAMb IKCNEPUMEHMAIbHO 2UNOMe3bl O XUMUYECKUX CBOUCNEAX
geujecms Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyuu, O
xapakmepe u npoOyKmax pasiudHblX XUMULECKUX peaKyull;
® Xapakmepu3oeamsv Geujecmea no COCMmagy, CMPOEHUI0 U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CBSA3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8eUeCmBd;
® CcocmasnAmy MONEKYIAPHblE U NOJHbIE UOHHbIE YPAGHEHUs NO COKPAUJEHHbIM UOHHBIM
VPaBHeHUAM,
® POCHO3UPOBAMb  CHOCOOHOCMb — GewjeCmed  NpOsGIAMb  OKUCIUMENbHble — UIU
B0CCMAHOBUMEIbHBIE CBOUCMBA C YYEMOM CHeENneHell OKUCIEHUs INEeMEHMO8, BX00AWUX 6 e20
cocmaes;
® cocmasnsimv  YpPAGHEHUs  pPeaKyutl,  COOMBEMCMEYIOUUX  NOCAIe008AMENbHOCMU
npespauyeuli HeOP2AHULECKUX 8EWeCn8 PA3TUYHBIX KIACCO8,
® gblOGUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO SUNOME3bl O Pe3yIbmamax 6030elCmeus.
PA3IUYHBIX PAKMOPOS HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,
® UCNONBL306AMb NPUOOPEMEHHbIEe 3HAHUSA O/ IKOJIO2UYECKU ZSPAMOMHO20 NOBEOeHUsT 8
OKpydHcaioueli cpeoe;
® UCNONBL3068aAMb NPUOOPEMeHHble KAIYegble KOMNEMeHYUuUu Npu BbINOJHEeHUU NPOeKmos U
VUEeOHO-UCCNe008aMENbCKUX 3a0ay NO U3VUEHUIO C8OUCME, CHOCO008 NONYYEeHUs U PACNO3HABAHUS
geuyecms;
®  00BEKMUBHO OYEHUBAMb UHPDOPMAYUIO O BEUYECMBAX U XUMUUECKUX NPOYECCax;
® Kpumuyecku OMmHOCUMbCS K NCEBOOHAYUHOU UHGOpMayul, HedoOpoCoO8eCmMHOU peKilame &
cpeocmeax MaccoBotl ungopmayuu;
® 0CO3HABAMb 3HAYEHUe MEeOPeMmuUYecKUx 3SHAHUUL No  Xumuu ONsl  NPAKMUYECKOU
OesimenbHOCIU Yelo8eKd;
asamv Mooenu u cxemvl OJisl peueHus Y4eOHbIX U NOZHABAMENbHBIX 3a0ay,; HOHUMAMb He0OX0OUMOCHb
H00eHUsl NPeONUCAnUl, NPedsiaeaemMblX 6 UHCMPYKYUSX N0 UCNOTb30SAHUIO JIeKAPCME, CPeoCma
080U XUMUU U Op

9 kJjacce

JIn4YHOCTHBIE pe3yJIbTAThI

1. Poccuiickas rpaxkJaHCKas WACHTUYHOCTh (MIATPUOTH3M, yBaxeHHe K OTeuecTBy, K MPOLLJIOMY U
HACTOAIEMYy MHOTOHAlMOHAJIBHOIO Hapoga Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JOJITa Iepen
Ponunolt, upentudukanus cebsd B KayecTBe rpaxkiaaHuHa Poccum, cyObeKTHBHas 3HAYUMOCTh
HCIIOJIb30BAaHUs PYCCKOIO sI3bIKa U SI3BIKOB HaponoB Poccuu, 0CO3HAaHME U OLIYHIEHUE JIMYHOCTHOU
CONPUYACTHOCTH  Cyapbe  poccuiickoro  Hapona). MHTepuopuzanusi  I'yMaHUCTHYECKHX,
JEMOKPATUYECKUX U TPAJAULUOHHBIX IEHHOCTEH MHOTOHAI[MOHAIBHOTO POCCHUICKOro 0O0IIecTBa.
Oco3HaHHOE, YBaXUTEIbHOE U JOOpOXKENIaTeIbHOE OTHOIIEHHWE K HCTOPUH, KYIbTYpE, PEIUTUH,

TpagulusaM, SA3bIKaM, HEHHOCTAM HapOJ10B Poccuu n Hapoa0B MHpaA.

2. TOTOBHOCTh W CITOCOOHOCTh OOYYAIONIUXCS K CaMOPa3BUTHIO M CaMOOOPAa30BAHHMIO HA OCHOBE
MOTHUBallMM K OOYYEHMIO W T[O03HAHWIO; T'OTOBHOCTb M CIIOCOOHOCTH OCO3HAHHOMY BBHIOOPY U
MIOCTPOCHUIO JajbHeHIIell MHAWBHUIYaJbHOM TpaeKkTopuu oOpa3oBaHHs Ha 0a3e OPUEHTHUPOBKU B
Mupe npodeccuii ¥ mpopecCHOHATBHBIX MPEANOYTEHHH, ¢ YUeTOM YCTOWYHMBBIX IO3HABATENbHBIX

HUHTEPECOB.

3.'0TOBHOCTh Ha OCHOBE 3HAHHWS HOPM MOPAIH, TYyXOBHBIX HJEAJIOB M KYJIbTYPHBIX TPaJIHUIIUI
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HaponoB Poccun, K CO3HATENIbHOMY CAMOOIPAHMYEHHIO B IIOCTYIIKAX, IIOBEICHHUH, PACTOYUTEIILHOM
notpedutenscTBe; CPOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHHS K YYEHHUIO; YBaXHTEIHHOI'O
OTHOILLEHUS K TPYly, HAJIMYUE OIIbITA y4aCTUsI B COLUAIIBHO 3HAYUMOM TPY/IE.
4. ChopMupOBaHHOCTH LIEITOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOHN NPAKTUKHU, YYUTHIBAIOILEIO COLUAIbHOE, KYJIbTYPHOE, S3bIKOBOE,
JTYXOBHOE MHOr000pa3ne COBPEMEHHOT0 MUPA.
5.0co3HaHHOE, YBOXUTEIbHOE U T00pOXKETaTeIbHOE OTHOIICHHE K JPYrOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpE, TPaKIAHCKON MMO3ULIMU. ['0OTOBHOCTH M CLIOCOOHOCTH BECTH
JMAJIOT C IPYTMMH JIIOJIbMU U JOCTUTaTh B HEM B3aUMOIIOHMMAaHHUS (TOTOBHOCTh K KOHCTPYHPOBAHUIO
oOpa3a mapTHepa IO JUAJIOry, TOTOBHOCTh K KOHCTPYMPOBaHHIO 0Opa3a JIOIYCTHMBIX CHOCOOOB
J1ajiora, FOTOBHOCTb K KOHCTPYMPOBAHUIO MPOLECCA IUAI0ra KaKk KOHBEHIIMOHUPOBAHUS HHTEPECOB,
IpoLelyp, FOTOBHOCTb U CIIOCOOHOCTH K BE/IEHHUIO IEPETOBOPOB).
6. OCBOCHHOCTH COLMAIBHBIX HOPM, NpPaBWJ TOBEACHUS, poyied U (HOpPM COLUAIBHOW JKU3HU B
rpynnax M cooOmiecTBax. Y4YacTHE B IIKOJIBHOM CaMOYIPABICHUHM M OOLIECTBEHHOW >XHM3HHM B
Ipezesiax BO3PAaCTHBIX KOMIIETEHLIMM C y4E€TOM PETrMOHAIbHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX MU
HKOHOMHUYECKUX OCOOEHHOCTEH ((POpMHUpPOBaHUE TOTOBHOCTH K YYacTHUIO B MPOLIECCE YHOPSIOYEHUS
COLIMAJIbHBIX CBSI3€H U OTHOILLIEHUH, B KOTOPbIE BKIKOYEHBI U KOTOpPbIE (POPMUPYIOT CAMM y4dalHECs;
BKJIIOUEHHOCTb B  HEMOCPEICTBEHHOE TPaXXJaHCKOE Yy4yacTHE, TOTOBHOCTb Y4acTBOBaTb B
KU3HENEATEIIBHOCTH IIOAPOCTKOBOIO 0OLIECTBEHHOT O 00bETUHEHHUS, IIPOJTYKTUBHO
B3aMMOJEHCTBYIOIEr0 C COLMAIbHONW CPENOM W COLMAJIBHBIMM WHCTUTYTAMM; WHTEPUOPU3ALIUS
LIEHHOCTEH  CO3MJATEIBHOIO OTHOLICHUS K OKPYKAIOIIEeW JEeHCTBUTEIBHOCTH, LIEHHOCTEH
COLIMAJILHOTO TBOPUYECTBA, LIECHHOCTH TPOYKTUBHOW OpraHU3allui COBMECTHOU JEATEIBHOCTH.
7. WHrepuopuzanus MNpaBWJl HHIUMBUAYaIbHOIO M KOJIJIEKTUBHOIO O€30M1aCHOTO IIOBEJIEHUS B
Ype3BBIYAMHBIX CUTYalUsAX, YTPOXKAIOIIUX >KU3HU U 3I0POBBIO JIIOJCH, IPaBHJ IOBEACHMS Ha
TpPaHCIOPTE W Ha JOpOrax; COPMHPOBAHHOCTH OCHOB XYIOKECTBEHHOW KYJIBTYpBI O0yYarOIIUXCS
KaK 4acTH MX OOLIeH IyXOBHOW KyJbTYpbl, KaK 0CO0Oro crnocoba MO3HAHUS >KU3HU M CPEICTBA
OpraHu3aIyy OOIICHUS;
8.Hannuue omnbiTa 3KOJOTMYECKHM OPUEHTUPOBAHHOM pPe(IeKCUBHO-OLEHOYHON M MPaKTUYECKOM
JESITEIbHOCTH B JKU3HEHHBIX CUTyalMsX (TOTOBHOCTh K HCCIIEJOBAaHUIO IPUPOJbI, K 3aHATUSIM
CeNIbCKOX 035 ICTBEHHBIM TPYJIOM, K OCYIIECTBICHHIO TPUPOJOOXPAHHOM JEITEIBHOCTH).
PeryasituBubie YY /|

1.YMeHue caMoCTOSTEIbHO ONPENEIATh 1€ 00y4eHUsl, CTaBUTh U (JOPMYJIUPOBATH HOBbIE 33J]aull B
y‘~I€6€ A TIO3HABAaTEJIHHOMN ACATCIIBHOCTH, pa3BUBATb MOTHUBBI U HHTCPECCHI CBOEH TT03HABATEIILHOM
JESATEIBHOCTH.

OO0yyJaromuiicss CMOXKeT:

. aHATM3UPOBATH CYIECTBYIONINE U TUTAHUPOBATH OyIyIIHEe 00pa30oBaTEIbHBIC PE3YIbTATHI;

. UICHTUPHUIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U OTIPEACIIATH TTIaBHYIO MIPOOJIEMY;

. BBIBUTATh BEPCHUU pELICHHUS MpoOseMbl, (OpMyIHpOBaTh THUIOTE3bl, IPEIBOCXUIIATD
KOHEYHBIN pe3yJIbTaT;

. CTaBUTbH I1€JIb JICATEILHOCTH Ha OCHOBE OINPEICICHHOW MPOOJEMBbI U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

. dhopmynupoBaTh y4eOHBIC 3a/1a4 KaK IIard JOCTHKEHUS TOCTABICHHOM 1NN A TEIHbHOCTH;
. 00OCHOBBIBATH I1€JIEBbIE OPUEHTHUPHI U IPHOPHUTETHI CCHUIKAMH HA [IEHHOCTH, yKa3bIBas U

000CHOBBIBAS JIOTHYECKYIO TTOCIIEIOBATEILHOCTD IIIaroB.

2. VYMeHHE CaMOCTOSTE]IbHO IUIAHMPOBATh IYTH JIOCTWKEHUs LeJeid, B TOM  4YHUCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Haubosiee >PPEeKTHBHBIE CIIOCOOBI PEIICHHs YUEOHBIX WU
MO3HaBaTENbHBIX 337a4. O0y4aroUNiics CMOXKET:

. onpeneniaTb HeoOXOoAMMble JeiicTBHE(s) B COOTBETCTBUM C Y4YeOHOH W IO3HABATEIbHOM
3aJjaueii ¥ COCTABJIATH AITOPUTM UX BBIITOJHEHHS,
. 00OCHOBBIBAaTh M OCYIIECTBIATH BbIOOp Hanbosee 3¢ (HheKTUBHBIX CIIOCOOOB pelIeHusT y4eOHBIX

1 IIO3HABaTCJIIbHBIX 3aJa4,



o OHpe,Zle.HSITb/ HaxXxoaAuThb, B TOM 4YUCJIC U3 HpeI[JIO)KeHHLIX BapI/IaHTOB, yCJIOBI/IH JJI BBITIOJIHCHU A
y4eOHOM W TTO3HABATEIILHON 3a/1auu;

o BbICTpaI/IBaTB JKU3HCHHBIC IIJIaHbBI HaA KpaTKOCpO‘-IHOG 6y,£[y1uee (SaﬂBHHTL IICJICBBIC
OPHUEHTHPHI, CTAaBUTh AJCKBaTHBIC MM 3aJa4d W TpeJyiaraTh JCUCTBUS, YKa3biBas M OOOCHOBBHIBAS
JIOTUYECKYIO MOCIEA0BATEIbHOCTD 1IAroB);

: BBIOMPATh U3 NMPEIIOKEHHBIX BAPHAHTOB U CAMOCTOSITENIbHO UCKaTh CPEJCTBA/pecypchl UL
peLIeHUs 3a0a4n/IOCTHKEHUSI LIeNH;

. COCTaBJIATH IIJIaH PELIeHUs IPOOIJIEMBI (BBIIIOIHEHUSI TPOEKTA, IPOBEACHMSI CCIIEJOBAHMS);

. OIIpEAEIATh MOTEHIMAJIbHBIE 3aTPYJHEHUS [IPU PEIICHUU Y4eOHOM U 103HaBaTEIbHON 3a7aun

Y HAXOJMTb CPEICTBA I UX YCTPAaHCHUS;
- OIMCBIBATH CBOM OIBIT, OOPMIISISL €r0 JUIS Iepeadn APYTHM JIIOJAM B BU/I€ TEXHOJIOTUN PEIICHHS
IIPAKTUYECKUX 3aja4d ONpeAeEHHOrO KJlacca;
- IUVTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIUBUAYaIbHYIO 00Pa30BaTEeIbHYIO TPACKTOPHUIO.
3. YMeHUH COOTHOCHUTH CBOU JAEWUCTBUS C IUIAHUPYEMBIMU pPE3yJbTaTaMM, OCYILECTBISATh KOHTPOJIb
CBOEH JEATEIBHOCTH B IIPOLECcCe JOCTHXKEHUS pPe3ysbTaTa, ONpeesaTh CIoco0bl IeHCTBUIA B paMKax
NPEUIOKEHHBIX YCIOBHHA W TpeOOBaHMIA, KOPPEKTHPOBATH CBOU JEUCTBUS B COOTBETCTBHH C
W3MEHSIOIIEHCS CUTyaluen.
OO0yuarouuiics CMOXeT:
- paboTas 1o CBOEMY ILJIaHY, BHOCUTh KOPPEKTHUBBI B TEKYLIYIO JESTEIbHOCTh Ha OCHOBE aHaIM3a
U3MEHEHUI CUTYalluu sl [TOJTyYeHUs 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK MIPOAYKTa/pe3ybTaTa;
- YCTaHaBJIMBaTh CBS3b MEXAY IOJYYEHHBIMH XapaKTEPUCTUKaMM MPOAYKTAa M XapaKTepUCTUKaMU
npouecca AESITEIbHOCTH U MO 3aBEPLIEHUU JESITEIbHOCTU IpeaiaraTb U3MEHEHUE XapaKTEepPUCTUK
npouecca JUisl OJTY4eHUs! YIIyUIIEeHHBIX XapaKTEpPUCTUK MTPOIYKTa;
- CBSI3aTh CBOU JICUCTBHSI C IEIIBIO U, TPH HEOOXOIUMOCTH, UCTIPABIISITH OIIUOKH CaMOCTOSITEIBHO.
4.YMeHHe OLICHWBATh NPAaBUIIBHOCTh BBIMOJIHEHUS Y4eOHOW 3ajaun, COOCTBEHHBIE BO3MOMKHOCTH €€
pemienus. O0yJaromuics CMOXKET:
- OIPEIENSITh KpUTEPUU IPABUIbHOCTHU (KOPPEKTUBHOCTH ) BBIIIOJIHEHUS y4EOHOH 3a/1a4;
- aHaJIM3UpOBaTh M OOOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOLIETO HMHCTPYMEHTapus JUIs
BBITIOJTHEHUS Y4eOHOM 3a/1a4u;
- CBOOO/IHO TOJIb30BAThCs BHIPAOOTAHHBIMU KPUTEPHSMM OLIEHKU U CAMOOLIEHKH, UCXOAS U3 LeNU U
UMEIOLINXCS CPEJICTB, pa3jinyasi pe3ysibTaT U COCOObI 1eHCTBUI;
- OILIGHUBATh MPOAYKT CBOEH AEATENBHOCTU MO 3aJaHHBIM U /MIM CaMOCTOSATENBHO OINpe/elNEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIETBIO JESITENbHOCTH;
- 000CHOOBBIBATH JIOCTUKMMOCTD LI€JIM BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHUX
PECYpPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
- (huKcHpOBaTh U AHATU3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.
5.BnageHne OCHOBaMM CaMOKOHTPOJIS, CAaMOOLEHKH, MPHUHATHS PEIIEHUH M  OCYLIECTBICHUS
OCO3HAHHOT'0 BEIOOPA B yueOHOM 1 mo3HaBaTesbHOW. O0yJaromuiicss CMOXeT:
- COOTHOCHUTh pe€ajJbHble M IUIAHUPYEMbIE pe3yJbTaThl MHIUBUAYaJIbHOM 00pa3oBaTelbHOM
JeSITEIbBHOCTH U JIEJIaTh BBIBOJIBI,
- IPUHUMATh pelleHHe B y4eOHOW CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTb;
- JIEMOHCTPUPOBATH MPHUEMBI PETYISALUU NCUXO(PHU3HOTOIUYECKUX/ SMOLMOHAIBHBIX COCTOSIHUN JUIs
noctkeHuss 3¢dexkra ycnokoeHus (YCTpaHEHHsS SMOIMOHAJIbHOW HANpPSKEHHOCTH), 3(dekTa
BOCCTaHOBJIEHUs (OcCialiieHust TpOSIBIEHUH yToMmileHUs), 3¢deKkTa aKTHUBH3alUUU (TIOBBILICHUS
MICUXO(PU3NOTIOTHIECKON PEaKTUBHOCTH ).

Kommynukarususblie YY /I

1.YMeHne opraHu30BBIBaTH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO NI€ATEIBHOCTh C YUYUTENIEM H
CBEpPCTHHUKaMH; paboTaTh WHAMBHAYaJbHO W B TpYyMIeE: HAaXOAuUTh OOIee pelleHue U pa3peuiarhb
KOH(QJIMKTBI Ha OCHOBE COIJIACOBaHMS MO3MIMHA M  ydeTa HWHTEpPEecoB; (HOPMYIUpPOBATh,
apryMeHTHPOBaTh U OTCTaUBaTh CBOE MHEHHE. OOyJaromunics CMOXKET:

- NPUHUMATD MTO3UIMIO cOOeCeTHUKA, TOHUMAsI TO3ULIHIO IPYTOT0, pa3inyarh B €ro PeUu:
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MHEHUE (TOUKY 3PEHHsI ), JOKA3aTeIbCTBO (apTyMEHTHI), (DaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

— OTIPEICNIATh CBOM JEHCTBUS M JIEHCTBUS TapTHEPa, KOTOPBIE CIOCOOCTBOBAIU WIIU
MPENsATCTBOBAIIN MPOIYKTUBHOW KOMMYHHMKAIIUU;

- CTPOUTh TIO3UTHBHBIC OTHOIICHHUS B TMpolecce Yy4eOHOM M  IO3HaBaTEIbHOU
NeSITeNIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PEHHS, B JUCKYCCHUU YMETh
BBIBUTATh KOHTPApPTyMEHTHI, Tepedpa3upoBaTb CBOIO MBICIL (BIaJICHUE MEXaHU3MOM
SKBHUBAJIEHTHBIX 3aM€H);

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh
OIHUOOYHOCTh CBOETO MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— npeiaraTh ATbTEPHATUBHOE PEIICHHE B KOH(MIMKTHOM CUTYaIINH;

— BBIICJIATH OOIIYIO TOUKY 3PEHUS B AUCKYCCHHU;

- JIOTOBApUBaThCA O TMpaBUjaX W BOMNpocax g OOCYKIEHUS B COOTBETCTBUU C
MOCTaBJICHHOM Tepe]] TPYIION 3aa4eit;

— OpraHM30BBIBaTh y4yeOHOE B3aUMOCWUCTBHME B Trpymme (Omnpenenirs OOLIMe LeiH,
pacrnpeienaTb poJid, JOrOBapUBATHCS IPYT C APYTOM H T. 11.);

— yCTpaHATh B paMKax JUaliora pa3pbiBbBl B KOMMYHUKAllUH, OOYCIIOBIICHHBIE
HEMMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI cOoOEceqHUKA 3aaadd, (OPMBI WIH COACPKAHHS
Jranora.

2. YMeHHEe 0CO3HAHHO HCIIOJIb30BaTh PEYEBhIC CPEIICTBA B COOTBETCTBHHU C 33Jaueii KOMMYHUKAIIUU JIJIS
BBIPQKCHHUSI CBOMX YYBCTB, MBbICIIEH U NOTPEOHOCTEW /Uil IUIAHUPOBAHUS M PETYJALUU CBOEH
NEeSITeIbHOCTH, BIIAJICHUE YCTHOM M TUCHMEHHOW pPEYbl0, MOHOJOTMYECKOW KOHTEKCTHOW pPEUblo.
OO0y4aroIMICsS CMOXKET:

3.

o OIpeseNATh 3a/lady KOMMYHUKAIlUM U B COOTBETCTBHM C HEW OTOMpaTh peueBble
CpEeACTBa;

o 0TOMpaTh U HCIOJIB30BaTh PEUYEBBIE CPEJCTBA B MPOLECCEe KOMMYHHUKAIMU C APYTUMU
JIOABMH (IMaJIor B IIape, B MaJIOH rpymme u T. 11.);

o IPECTaBIATh B YCTHOM MIIM NMCbMEHHOU (hopMe pa3BepHYTHIN MJIaH COOCTBEHHON
NeSITeNIbHOCTH;

o co0ur01aTh HOPMBI ITYOJTMYHOM peur, peryiaMeHT B MOHOJIOTE M IUCKYCCHUHU B
COOTBETCTBHM C KOMMYHHMKAaTUBHOM 3a/1avyeii;

J BBICKAa3bIBaTh U 00OCHOBBIBATh MHEHUE (CYK/IEHUE) U 3allpallliBaTh MHEHUE NTapTHEpa B
pamKax Juaora;

J IIPUHUMATH PELIEHUE B X0JI€ IMajora U COrIacoBbIBaTh €0 C COOECETHUKOM;

o co3JaBaTb  IHMCBMEHHBIE  «KJIMIIMPOBAHHBIE» W  OpPUTMHAIBHBIE  TEKCTHl €
HCIOJIb30BaHNEM HEOOXOAUMBIX PEUYEBBIX CPE/CTB;

o UCIIOJIb30BaTh BepOasIbHbIE CPEJICTBA (CPEACTBA JIOTUUECKOM CBSA3M) AJIS BBICICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

o UCIIOJIb30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJsiHbIe MaTepuabl,
MIO/IrOTOBJIEHHBIE/OTOOPAaHHBIE MTOJI PYKOBOJICTBOM YUMTEIIS;

o JIEJIaTh OLICHOYHBIN BBIBOJ O AOCTH)KEHHMH LIEIM KOMMYHMKAIUU HETIOCPEICTBEHHO

TOCJIC 3aBCPUICHUA KOMMYHUKATHUBHOTO KOHTAKTa U 000CHOBBIBATH €TO0.
(DopMI/IpOBaHI/Ie " pa3sBUTUC KOMIICTCHTHOCTHU B 00J1aCTH HUCIOJIL30BAHUS I/IH(l)OpMaIII/IOHHO-

KOMMYHHKAITMOHHBIX TexHonorui (ganee — UKT). OOGyuaronuiicss CMOXeT:

° [eJICHATPAaBICHHO MCKAaTh M WCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIC
JUTS pelieHusT y9eOHBIX M MPAaKTHYECKUX 3a1a4 ¢ momoiibsio cpeacts UKT;
° BBIOUpaTh, CTPOUTh M UCIOIH30BaTh AaJIEKBaTHYI0 HWHGOPMAIMOHHYIO MOJENb JUIs

repeaadn CBOMX MBICIIEH CPEICTBAMH €CTECTBEHHBIX U (POPMATLHBIX SI3BIKOB B COOTBETCTBHUU C
YCIOBUSIMU KOMMYHUKAIIHH,

° BBIZICNIATh MH(GOPMAIIMOHHBIA aCIeKT 3aJadyd, ONEepUpOBaTh JAHHBIMH, HCIIOJIH30BATh
MOJICJIb PEIICHUS 3a]1a4H;
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o UCTIOIF30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH (BKJIIOYash BHIOOpP aJEKBAaTHBIX 3a/ave
WHCTPYMEHTAIBHBIX ~ MPOTPAMMHO-ANNapaTHBIX CPEACTB M CEPBHCOB) JUISI  PEIICHUS
MH()OPMALIMOHHBIX W KOMMYHHKAIIMOHHBIX YYE€OHBIX 3a7a4, B TOM 4YHCIIE: BBIYHCIICHHE,
HaIKCaHue MMCEM, COUMHEHUH, TOKIIAI0B, pedepaToB, CO3aHIE IPE3CHTAINNA U JIp.;

o UCTIOJIB30BaTh HH(POPMAITUIO C yYETOM STHYECKUX U TIPABOBBIX HOPM;

J co3maBaTh WH(DOPMAIMOHHBICE PECYPCHl PA3HOTO THMA W JJIsA PA3HBIX AYIAUTOPHH,
coOroaaTh HHOOPMAIIMOHHYIO TUTUEHY U TIPaBHIIa HHPOPMAIIMOHHOW 0€301acHOCTH.

Ilo3naBaTesibHble YVY/I

1. YMenue ompenensiTh  MOHATHS,  CO3[JaBaTh  OOOOIIEHMs,  yCTaHAaBIUBaTh  aHAJIOTHUH,
KJIaccu(UIUPOBaTh, CaMOCTOATEIBHO BBIOMPATh OCHOBAHHS M KPUTEPHM MJs KiacCU(UKAIUH,
YCTAHABJIUBATh  NPUYUMHHO-CICACTBEHHBIE  CBS3M, CTPOUTH  JIOTUYECKOE  PaACCYKICHHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, JEAYKTUBHOE, 0 aHAJOTHM) M JieNaTh BBIBOJABL. OOydaromuiics
CMOXET:

. OINpPEAEIATh 00CTOSATENBCTBA, KOTOPbIE IIPEAIIECTBOBAIN BO3SHUKHOBEHHUIO CBS3U
MEXIy SBICHUAMH, M3 ITHX OOCTOSTENBCTB BBLACIATH OMNPEACISAIONINE, CIIOCOOHBIE OBITh
MIPUYMHON TAHHOTO SIBJICHUSI, BBISIBJIATH IPUYMHBI U CJIE/ICTBUS SIBJICHUN;

. CTPOUTH PACCYKIEHUE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM U OT
YAaCTHBIX ABJIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PACCYK/ICHHE HA OCHOBE CPaBHEHHUS INPEIMETOB U SIBIICHUMN, BBLACIISSL
P 3TOM 001IIMe TPU3HAKHY;

o u3JIaraTh MOJy4YeHHYIO HH(OPMAIUIO, HHTEPIIPETUPYSI €€ B KOHTEKCTE PerraeMoi
3a/1a4y;

. CaMOCTOSITENIbHO YKa3bIBaTh Ha HH(OpPMALMIO, HYXKIAIOMIYIOCS B IPOBEPKE,
npeasarate ¥ MPUMEHSTh CII0CO0 MPOBEPKU JOCTOBEPHOCTH UH(OpMALIUU;

. BepOaIN30BaTh AMOIMOHAIBHOE BIIEYATIICHHE, OKA3aHHOE Ha HETO HUCTOYHUKOM;

o OOBSCHATH SIBJICHUS, MPOLIECCHI, CBSI3M U OTHOLIEHUS, BBIABISEMBbIE B XOJ€

MO3HABATEIBHON M MCCIIE0BATEBCKOM NEeSITeIbHOCTH (IIPUBOJUTH OOBSICHEHHE C H3MEHEHUEM
(bopMBI IIpesICTaBIEHUS]; OOBSICHATH, ACTAIN3UPYS UK 000011ast; OOBACHATH C 3aJJaHHON TOUKU
3peHus);

o BBISIBJISITH M HA3bIBaTh HPUYUHBI COOBITHS, SIBJICHHS, B TOM UYHCJIE BO3MOXKHbBIE
/Haubosiee  BEpOSITHbIE  TNPUYMHBI, BO3MOXHBIE TOCJIEJICTBUS  3aJaHHOW  MPUYMHBI,
CaMOCTOSITENIHO OCYILECTBIISISI MPUYNMHHO-CIIC/ICTBEHHBIN aHAIIN3;

L ACJIaTb BBIBOA Ha OCHOBC KPUTHUYCCKOI'O aHallM3a pa3HbIX TOYCK 3pPCHUA,
MOATBCPIKAATH BBIBOI COOCTBEHHOM apFYMeHTaHHCﬁ UK CaMOCTOATCIIbHO IIOJYUCHHBIMU
JaHHBbIMMU.

2.YMmeHue co3aaBaTb, IMPUMCHATbH U HpCO6p&30BBIBaTB 3HaKM M CHMBOJIBI, MOJACIHN MW CXCMbI JJIA
peliCHusd y‘{e6HBIX M MO3HABATCJIbHBIX 3a/1a4. O6yanOIJ_II/II‘/’IC$[ CMOXCT.

o 0003HauaTh CAMBOJIOM M 3HAKOM TIPEIMET W/WIIH SIBJICHUE;

o ONpeNeNiATh JIOTHYECKUE CBSI3M MEXIy MpeaIMeTaMd W/WIM  SBJICHUSMH,
0003HayaTh JJaHHbIE JTJOTMYECKHE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

. co3/aBaTh a0CTPAKTHBIIN WU pealbHbIN 00pa3 MpeaMeTa 1/Win SBICHUS;

. CTPOUTH MOJIENTH/CXeMY Ha OCHOBE YCJIOBHH 3a7]a4M H/WIJIH CTI0C00a €€ pPeIIeHHUs;

o cO31aBaThb Bep6aJ'II)HBIe, BCUICCTBECHHBIEC U I/IH(l)OpMaHI/IOHHBIe MOJ€IIN C

BBIJICJICHUEM CYILECTBEHHBIX XapaKTEPUCTHK OOBEKTa I OIpeNeNeHusl crocoda pereHus
3a/1a4¥ B COOTBETCTBUU C CUTYyALUEH;

o peoOpa30BbIBaTh MOJIENH C LENBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEACIISIONINX
JAHHYIO NPEIMETHYIO 00JIaCTh;

. NEPEBOJUTh CIIOKHYIO [0 COCTaBy (MHOTIOAcHeKkTHYI0) HHGOpMALUIO U3
rpadgudeckoro win (HOpMaTH30BAaHHOTO (CHMBOJIBHOTO) TMPEACTaBICHUS B TEKCTOBOE, W
Ha000pOT;
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. CTPOHTH CXEMy, AITOPUTM JCUCTBUS, HWCIPABISTh WM BOCCTAHABINBAThH
HEHM3BECTHBI paHee ajJrOpuTM Ha OCHOBE HMEIOIIETrocs 3HaHHA 00 OOBEKTe, K KOTOPOMY
IPUMEHAETCS AIITOPUTM;

. CTPOHTH JJOKA3aTEeNILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOT'O;

J aHATM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKM W peanu3aluyd y4eOHOTro
IIPOEKTa, MCCIENOBaHHUSA (TEOPETHYECKOr0, SMIMPHYECKOT0) Ha OCHOBE IPEATI0KCHHON
NpOOJEMHON  CHTyallMd, T[IOCTaBJICHHON 1€MW W/WIM 3aJaHHBIX KPUTEPUEB OLCHKU

MPOYKTa/pe3ynbTara.
3.CMBICIIOBOE ~ YTCHHE.
OO0yuaromuiicss CMOXKET:
o yCTaHABJIMBAaTh B3aUMOCBSI3b ONKMCAHHBIX B TEKCTE COOBITHIA, SIBJICHUH,
IPOIIECCOB;
o PE3IOMUPOBAThH TTIABHYIO HICI0 TEKCTA;
o npeoOpa3oBbIBaTh  TEKCT, «IEPEBOAS» €ro B  JAPYryl0  MOJAIBHOCTD,

UHTEPIPETUPOBATh TEKCT (XYIOXKECTBEHHbIH W HEXYJO)KECTBEHHBIH — Yy4eOHBIH, HAy4HO-
NONYJISPHBIA, HHQOpMaMOHHBIH, TeKCcT non-fiction);
o KPUTHUYECKH OLICHUBATH COJIEpKaHue U popMy TeKcTa.
3. @®opmMupoBaHME ¥ Pa3BUTHE OSKOJOTHYECKOTO MBIIUICHUS, YyMEHHE MPHUMEHSITh €ro B
MO3HABATEIbHON, KOMMYHHUKATHBHOM, COLMAIbHON MPAKTUKE U HPO(ECCHOHATBHON OPHEHTAIINH.
OO0yuaromuiicsi CMOXKET:

o OIPEIEIISITh CBOE OTHOIICHUE K IIPHUPOIHOM Cpejie;

o AHAJIM3UPOBATh BIMSHHE SKOJOIMYECKUX (DAKTOPOB Ha cpeay OOMTaHHS YKHBBIX
OpPraHNu3MOB;

o IIpOBOAUTD HpI/I‘-H/IHHBH\/JI u BepOﬂTHOCTHLIfI AHAJIN3 3KOJOI'MYCCKUX CHTyaHHfI;

. MIPOTHO3UPOBATh M3MEHEHUS CUTYalluy NIPU CMEHE JIEHCTBUS OJHOTO (aKTopa Ha
neicTBre Ipyroro (hakTopa;

o pacmpoCTpaHsATh SKOJOTMYCCKUE 3HAHUSA U YYaCTBOBATh B MPAKTUYECKUX JeIax
110 3AIUTE OKPY)KAIOIIEH CPEIIBI;

o BbIpaXXaTb CBOC€ OTHOIICHHUEC K IPUPOAC 4YCPE3 PUCYHKH, COYMHCHHA, MOICIIH,

HPOEKTHBIE pabOTHI.
5. Pa3zButne MOTHBAnUM K OBJAJACHUIO KYJIbTYPOM AKTUBHOIO HCIOJb30BAaHUS CIOBAapell U JIPyrux
MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:
® OmnpenensITh HeOOXOIMMBbIE KIIIOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;
® OCYLIECCTBIIATH B3aUMOJEHUCTBUE C DJIEKTPOHHBIMU IIOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;

L4 (l)OpMI/IpOBaTB MHO>KCCTBCHHYIO BLI60pKy N3 IMMOMCKOBBIX HCTOYHUKOB AJIA O6’beKTI/IBI/ISaHI/II/I
PE3yJIbTATOB ITOHUCKA,

o COOTHOCHTB IOJTY4YEHHBIE PE3YJIbTaThI [IOMCKA CO CBOEH JEATENbHOCTBIO.
IIpenmeTrHbIe pe3yJIbTaThI

OOyyaromuiicss Hay4YnTCst

® XapaKTepU30BaTh OCHOBHBIE METOJbl IO3HAHM: HAOJIOJEHHE, HW3MEpEHHe,
JKCIIEPUMEHT;

® OIMCHIBaTh CBOWCTBA TBEPABIX, KUAKUX, Fa3000pa3HbIX BEIIECTB, BHIIEIAST UX
CYILLIECTBEHHBIC ITPU3HAKU;

® DACKpBIBaThb CMBICI OCHOBHBIX XHUMHYECKHX MOHATHM «aTOM», «MOJEKYJan,
«XUMHUYECKUHN DJIEMEHT», <«IIPOCTOE BEILIECTBO», «CIIOKHOE BELIECTBO», «BAJIECHTHOCTHY,
«XUMHYECKAs peaKLUs», UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMMUHU,

® DACKpBIBATh CMBICII 3aKOHOB COXPAaHEHHsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPUH;
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pasznuyaTh XUMHYECKUE B (PU3NUECKHUE SBJICHHUS;
Ha3bIBaTh XUMHYCCKHE JICMCHTHI;
OTIPEICIIATH COCTaB BEIIECTB M0 UX (GopMyIiam;
ONPEACIIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCJIMHCHUSX
ONPEIEIATh TUIl XUMHUECKUX PEaKIIHii;

® Ha3bIBATh NPU3HAKU U YCIOBUA MPOTEKAHUS XUMUUECKUX PEAKIIUI;

® BBISIBJISITh IPU3HAKU, CBUACTEIBCTBYIONIUE O MPOTEKAHUU XMMUUYECKON peakiuu
[P BBIMOJHEHUH XUMUYECKOTO OIbITA;

® COCTaBJIATH (POPMYITBI OMHAPHBIX COSAMHCHHUIA;

® COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKIIUN;

e coOmronats mpaBuiia 6e30macHoi padoThl MPU MPOBEICHUH OIIBITOB;

® TI0JI30BATHCA JaOOPATOPHBIM 000PYAOBAHUEM M MTOCYIOM;

® BBIUKCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
° BBIYHUCIISITH MACCOBYIO JIOJTFO XUMHYECKOTO 3JIEMEHTA 110 JOpMYJIe COSAMHEHUS;

® BBIYHCIATH KOJUYECTBO, O0BEM MJIM MACCY BEIIECTBA MO KOJIUYECTBY, 00BEMY,
Macce peareHTOB WJIU MPOYKTOB PEaKIIUH;

® XapakTepu3oBaTh (U3MYECKUE W XUMHUYCCKHE CBOMCTBA TIPOCTHIX BEIIECTB:
KHCJIOPOJIa M BOJOPOJIA;

® T[0Jy4aTh, COOMPATh KUCIOPOA U BOJOPOS;
pacrio3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJAOPOI;
pacKpbIBaTh CMBICII 3aKOHA ABOTaIpO;
PacKpbIBaTh CMBICI IOHATHH «TEIIOBOH 3P PEKT peakium», «MOJISIPHBIA 00bEM»;
XapaKkTepU30BaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA BOJIBI,
pacKpbIBaTh CMBICI TTOHSTUS «PACTBOPY;
BBIYHCIIATh MACCOBYIO JIOJIFO pACTBOPEHHOT'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPHI C OMNPEACICHHOW MAacCOBOM J0OJied pPacTBOPEHHOIO
BEIIIECTBA;

® Ha3bIBATh COCAMHEHUS U3YYECHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

® XapakTepu3oBaTh (UBMYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

e ONpelesaTh NPUHAMIEKHOCTh BEIIECTB K ONPEACICHHOMY KJIAacCy COEUHEHNU;

® COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUI U3yUYEHHBIX KJIaCCOB;

® TIPOBOJIUTH OMBITHI, TTOJTBEPKAAIOIINE XUMUIECKNE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIECTB;

® pPAcrno3HaBaTh OMBITHBIM IYTEM PACTBOPHI KUCIOT U IIEJIOYEH MO W3MEHEHUIO
OKpacKH UHJIUKATOPA;

® XapaKTEpH30BaTh B3aMMOCBS3b MEK/Y KIIaCCAMH HEOPTaHUYECKUX COECTUHEHUN;

e packpsiBaTh cMbIcH [lepuoguueckoro 3akona J[.11. Menneneesa;

® OOBACHATH (PU3UYECKUN CMBICI aTOMHOIO (IOPSJIKOBOI0) HOMEpa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYMIIbI ¥ Tlepuoaa B nepuoguueckoi cucreme .M. Menneneena;

® OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHsI CTPOSHHUS aTOMOB, CBOMCTB DJIEMEHTOB B
npejenax MajiblX NePUOOB U IIIaBHBIX MOATPYII;

® XapaKTepH30BaTh XMMHUYECKUE DJIEMEHTHI (OT BOJAOPO/IA 0 KaJIBIIHsA) Ha OCHOBE MX
noJIOXKeHus: B mepuogudeckoit cucrteme [[.M. MenneneeBa u 0COOGHHOCTEH CTPOCHHS X
aTOMOB;

® COCTaBJISITH CXEMBI CTPOCHHUS aroMoB IMepBbIX 20 3JIEMEHTOB TEPHOIMYSCKOM
cuctemsl /.M. Menneneena;

® DPACKPBIBATh CMBICI TIOHITHH: «XUMUYECKAS CBSI3bY, «AJEKTPOOTPUIIATEITLHOCTDY;

® XapakTepHu30BaTh 3aBUCUMOCTh (DU3MYECKHX CBOKMCTB BEMIECTB OT THIIA
KPUCTAJUTMYECKOU PEIIeTKH;
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® OMpeeaTh BUJ XUMUUECKOU CBSI3U B HEOPTAaHUUECKUX COCAMHEHUSX;

e u300pakaTh CXEMbI CTPOSHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMU BHIAMH
XUMHYECKHX CBSI3CH;

® DACKpBIBaTh CMBICI TIOHATHH «HOHY», «KATHOH», «AHUOH», «IJICKTPOJIUTHI»,
CHEDJICKTPOJIMUTBIY,  <«OJIEKTPOJIMTHYECKAs  JUCCOIHAIUA»,  «OKUCIHUTENbY»,  «CTCICHb
OKHCJICHUS» «BOCCTAHOBHUTEIIbY, OKHCIICHUEY, «BOCCTAHOBIICHUEY;

® OIpeNeNsaTh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COCIMHEHUM;

® PACKPBIBATH CMBICI TCOPHH IEKTPOJUTHICCKON TUCCOLIUAINY;

® COCTaBJISITh ypaBHEHUS DIEKTPOIUTHYCCKON IHCCOIUAIIMHM KHUCJIOT, IIEIOYCH,
COJICH;

® OOBICHATH CYINIHOCTH IMPOIECCa AIICKTPOIUTUICCKON JUCCOINMANNN U PEaKIUi
HOHHOI'0 0OOMEHA;

® COCTaBJISITH MOJHBIC U COKPAIICHHBIC HOHHBIC YPABHEHUS PEaKIIni 0OMEHa,

® OIpeeNsaTh BO3SMOXKHOCTh IPOTEKAHUS PeaKIIHii HOHHOTO OOMEHa;

® TIPOBOJIUTH PEAKIUHU, TOATBEPKIAIOIINE KAYEeCTBEHHBIH COCTAaB Pa3IMYHBIX
BEIIECTB;

® OMpEIEIATh OKUCITUTENh U BOCCTAHOBUTEIIb;
COCTaBIISITh YPaBHEHHSI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;
Ha3bIBaTh (PaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKON PEAKIINH;
KJIaCCU(PHUITMPOBATh XUMHUYECKHUE PEAKIIMH 110 PA3TMYHBIM IIPU3HAKAM;
XapaKTepU30BaTh B3aMMOCBS3b MEXAY COCTaBOM, CTPOGHHEM U CBOWCTBaMU
HEMETAIIOB;

® TIPOBOJIUTH OIBITHI TIO TIONYYEHUIO, COOMPAHUIO U U3YUCHUIO XMMHYECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIJICKUCIIOTO ra3a, aMMHUaKa,

® pacro3HaBaTh OMBITHBIM IyTeM Tra3o00pa3Hble BEIeCTBA: YIJEKUCIBIA Tra3 u
aMMHaK;

® XapakTepu30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOGHHEM U CBOWCTBAMU
METAJIOB;

® Ha3bIBaTh OPTAHWYECKHE BEIIECTBA MO MX GopMysie: METaH, 3TaH, dTUICH, METaHOI,
9TAHOJ, TJIMICPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHas KHCIIOTa, CTEapHHOBAas KHUCIIOTA,
OJICMHOBAs KHCIIOTA, TIIFOK03a;

® OIICHUBATH BIMSHUEC XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIMIEH Cpelbl HA OPTaHU3M
JeJIOBEKa;

® TPaMOTHO OOpaIIaThcs ¢ BEIIECTBAMU B MMOBCEAHEBHOMN KU3HU

® OIpeaesaTh BO3MOXKHOCTH IPOTCKAHHSI PEaKIUid HEKOTOPBIX TIPEJCTaBUTEINCH
OpPTaHWYECKUX BEIIECTB C KUCIIOPOAOM, BOJIOPOJIOM, METAJUIAMU, OCHOBAHUSIMU, TAJIOTCHAMH.

OOy4arommiicst MOJY4YUT BO3MOKHOCTD HAYYHUTHCH

® gbIOBU2AMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOME3bl 0 XUMUUECKUX CBOUCNBAX 8eUecme
Ha OCHOBe UX COCMasa u CMpoeHUs, UX CNOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peaKyuu, 0 Xxapakmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull;

® Xapaxkmepuzoeams eewecmed no cocmagy, CmpoeHuio U C6OUCmMeam, yCmanasiueams
NPUYUHHO-CLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eUeCmBd;

® COCMasnAmMb MONEKYNAPHbIE U NOJHbIE UOHHLIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPABHEHUAM,

® IPOCHO3UPOBAMND cnocobHocmb sewecmaa NpOSAGIIAMb oKuUcCIUmenbHble unu
80CCMAHOBUMENbHBIE CEOLICEA C YUemOoM CeneHell OKUCIEHUS dJIeMEeHMOo8, 8X00AUUX 8 €20 COCMA8;

® CcoOCmasnAmy YpagHeHus peakyutl, cOOmeemcmeayioumux nocie008amerbHoCmu npespaujeHul
HeOp2aHUYecKux 6ewecms pasiuyHblX Kiaccos;
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® guiOBUcAMb U npoeepsimsb IOKCNEPUMEHMANIbHO 2Uunomesvbl 0O pesylbmamax 6030elicmeust
Pa31U"YHbLX qbaxmopoe HA U3MEHeHUue cKkopocmu XUMUYECKOU peakyuu,

® UCNONBL308AMb NPUOOPEMEHHble 3HAHUS Ol  IKOJIO2UYECKU 2SPAMOMHO20 NOBEOeHUsl 8
OKpyoscarouell cpeoe;

® UCNONIB306aMb NpUOOPEemeHHble KIlouegble KOMNemeHyuu Nnpu 6blNOJIHEeHUU NpPOeKmos u
YUeOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YYEHUIO CBOUCME, CHOCOD08 NONYYeHUs U PACHO3HABAHUS
sewecms;

® 00BLEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeU4eCNBAX U XUMUYECKUX NPOYECCax,

® Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHGopmayuu, HedoOPOCOBeCMHOU peKiame 6
cpeocmeax MaccoBol uHgopmayuu;

® O0CO3HA6ANMb 3HAYEHUEe meopemuieckux BHAHUL NO XUMUU 05 npaxmuttecxoﬁ oesimenbHOCmU
yenoeeka,

® co30a8amb MOOenu U cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENbHbIX 3A0ay, NOHUMAMb
HeobXo00uMocms  CoOM0OeHUs. NPEONUCAHUL, NpPedldzaemMblx 6 UHCMPYKYUSIX NO UCHOTb30BAHUIO
JleKapcma, cpeocme OblmoBou Xumuu u op.
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B tadiuue npuBeaeHbl BpeMeHHbIEe PAMKHM U TeMbl aBTOPCKOl  MporpamMMbl Kypca
XHMMHMH ¥ IPUMEPHO# NPOrpaMMBbl.

Paznen KouaunvecTBo TeMbl aBTOPCKO# MPOrpamMMbl KouaunyecTBo
MPUMEPHO 4acoB Kypca XMMHUH /1JI51 OCHOBHOM 4acoB
NMPOrpamMMbl HIKOJIbI
OcHOBHBIE He menee Beenenue (8 kiacc) 3
[Ipoctsle BeniecTBa 7
MOHATUA 52 Coenunenus xumuyeckux | 10
JJIEMEHTOB
XHUMHUHA N3MeHeHus, NpOUCXOasIIe cl| 4
BEILIECTBAMU
Bona B xu3HM yenoBeka 2
[TpakTukym 1 5

CBoiicTBa pacTBOPOB 3IEKTPOIUTOB 17

I'enetnyeckas cBsI3b MEXKIY Kiiaccamu | 2
HEOPraHWYECKUX COCTMHEHUI

[IpakTukym 2 2
[lemounbIe METAILITBI 2
l"anorensr 2
Hroro: 56
[Mepuoanueckuii 3akon | He menee 18 | Beenenue (8 knacc) 1
u ATOMBI XUMUUYECKHUX IJIEMEHTOB 10
CoeMHEHNST XUMUYECKHX DJIEMEHTOB | 2
[Tepuoamueckas (cTereHb OKUCIICHUS)
cucreMa Beenenue (9 kimacc) 5
Wroro: 18
XUMHAYECKUX
9JIEMEHTOB
. . Menneneena.
CrpoeHue BemiecTBa
MHoroob6pasue He menee 16 N3menenus, MIPOUCXOSAIINE c|b6
XUMUYECKUX PEaKIUi BEIICCTBAMH
DNEKTPOTUTHYECKAS JUCCOIUAITIS 4
OKHCIIUTENTHO BOCCTAHOBHUTENIbHBIE | 3
peakuuu
Beenenue (9 kiace) 5
Hroro: 18
Mmuoroobpasue He menee 19 Mertamibl 14
BEIIECTB Hemeramis 25
Hroro: 39

Bceero 131 4 3a n1Ba roma o0y4enus + 9 4 — pesepBHOE BpeMst

17




ConepikaHue Kypca XumMum B 8 Kjiacce

BBenenue B xumuio (4 4)

XHMHS — HayKa O BELIECTBAX, UX CBOMCTBAX U MPEBPALICHUSAX.

[TonsiTHe 0 XMMHYECKOM 3J€MEHTEe U (opMax €ro CylecTBOBaHHUSA: CBOOOJHBIX aTOMaXx,
MIPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBpamenus BemectB. OTIMYME XUMHUYECKUX PEaKIUid OT (U3HYECKUX siBJieHUH. Poib
XUMUU B )KU3HU YEJIOBEKA.

Kparkue cBeneHus u3 MCTOpUM BO3HUKHOBEHUS W pa3BUTHs xumuu. [lepuon amxumumn.
[Tonsitre o punocodckom kamae. Xumus B X VI B. Pazsutne xumun Ha Pycu. Ponb oreuecTBeHHBIX
YYEHBIX B CTAHOBJICHMM XUMHUYECKON Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, /1. U.
Meunneneesa.

XuUMHUYECcKasi CHMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U MPOUCXOKACHUE UX Ha3BaHUI.
Xumuueckue popmynbl. Uunexcsl 1 koddduimenTsl. OTHOCUTENbHBIE aTOMHAS U MOJIEKYJIIpHas
Mmacchl. Pacder MaccoBO# 10JIM XUMHUYECKOTO 3JIeMEHTa 10 (popMyJie BemeCTBa.

[Tepuonnueckas cucrema xumuuyeckux sneMeHtoB . M. MenpaeneeBa, ee CTpyKTypa:
Manble W OOJIbIIME MEpPHUOAbl, IPyHIbl U HOArpynnsl (ryiaBHas U noOouHas). Ilepuognueckas
cHCTeMa KaK CIpaBOYHOE MOCOOUE IS TIOTYICHHUS CBEICHUI O XUMHUYECKUX DIIEMEHTAX.

Pacuérnble 3agaun. 1. HaxoxeHre OTHOCUTEIHHON MOJICKYJISIPHOM MacChl BEIIECTBA I10
ero XumMmu4ueckoi popmyiie. 2. BerauciaeHre MaccoBOi O XUMHUYECKOTO JIEMEHTA B BEIIECTBE 110
ero ¢opmyre.

Tema 1. ATOMBI XHMHYECKHX 3JIEMeHTOB (8 1)

ATOMBI Kak ¢opMma CYIIECTBOBAHUS XMUMMYECKMX 3J1eMeHTOB. OCHOBHBIE CBEACHUS O
CTpoeHMH aToMoB. JlokazarenbcTBa CIIOXKHOCTH cTpoeHuss aromoB. OmnbiTel Pesepdopna.
[InanerapHas Monens cTpoeHus aroMa. CocTaB aTOMHBIX sIep: TMPOTOHBI M HEHUTPOHBI
OtHocuTenbHAsE aTOMHasi Macca. B3auMOCBSA3b MOHATUH «TIPOTOH», «HEHUTPOH», «OTHOCUTENIbHAS
aTOMHas Macca». V3MeHeHue uucia MpOoTOHOB B siApe aroma - 00pa30BaHUE HOBBIX XMMHUYECKHUX
3JIEMEHTOB. VI3MeHeHue 4ucia HeHTPOHOB B AJpe aToMa - oOpa3oBaHue M30TONOB. COBpeMEHHOE
OIPEIEICHUE TIOHATUS «XUMHUYECKHM dIeMEHT». M30Tonbl Kak pasHOBUAHOCTH aTOMOB OJHOIO
XMMHUYECKOTO 3JIeMeHTa. DNeKTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK aTOMOB XHUMHMYECKHX
snemeHToB Nel-20 mepuonmueckoit cuctemsl J[. M. MenneneeBa. [loHsTHe O 3aBeplIeHHOM U
HE3aBEpIICHHOM JJIEKTPOHHOM cioe (3HepreTuueckoM YypoBHe). [lepmoauueckas cucrema
xuMH4eckux 37eMeHToB [[. . MenneneeBa u cTpoeHre aTOMOB: (DM3UYECKUI CMBICIT TIOPSIKOBOTO
HOMEpA AJIEMEHTA, HOMEpPA IPYIIIbI, HoMepa nepuojaa. M3meHenue dncia 3JeKTPOHOB Ha BHEITHEM
AIIEKTPOHHOM ypPOBHE aroMa XHUMHYECKOrOo JJIEeMEHTa - 00pa3oBaHUE TOJOXKUTENbHBIX U
OTpULIATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHbBIE aTOMAMHU METaUIOB W HeMmeTayyioB. [IpuumHBI
U3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOAX U IPYIIIAX.

O6pa3oBanue OuHApHBIX coenuHeHui. [ToHsTHE 00 MOHHOW CcBsi3u. Cxembl 0Opa3OBaHUS
MOHHOW CBsi3U. B3ammojeiicTBie aToOMOB XWMHYECKHX JJIEMEHTOB-HEMETAUIOB MEXIy coOou -
o0Opa3oBaHHe JIBYXaTOMHBIX MOJIEKYN MPOCTHIX BemlecTB. KoBalleHTHash HEMOJspHAs XUMHUYECKas
CBsI3b. DIIEKTPOHHBIE U CTPYKTypHBIE (hopMyIbl. B3aumoelicTBHE aTOMOB XUMUYECKUX
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HIIEMEHTOB-HEMETAJUIOB MEXJy COo00i - oOpa3oBaHHMe OWHAPHBIX COCIUHEHUH HEMETaJlIOB.
DNEKTPOOTpULIATEIbHOCTh. [IOHATHE O KOBaJEHTHOW MOJISIPHOW CBA3U. B3amMojelicTBue aTOMOB
XUMHYECKHX DJIEMEHTOB-METAIJIOB MEXAy co0oi - oOpa3oBaHHE METAIMYECKHX KPHUCTAJUIOB.
ITonsiTHE O METAIIINYECKOM CBS3H.

JemoHcTpanuu. Mojenn aTroMOB XHMHUYECKHX 3JIeMEHTOB. llepwomuueckas cucrtema
xuMu4deckux ayemenToB . . Meneneena.

Tema 2 Ilpocrthie BemecTBa (6 1)
ITomoxeHre MeTaIOB U HEMETAJIJIOB B HepHOHH‘IeCKOﬁ CUCTEME XUMHNYECCKUX IJIEMECHTOB

. N. MenneneeBa. BaxkHelme npocTblie BEIIECTBA - METAJIIBL: KEI€30, aTIOMUHUMN, KalblUM,
MarHui, HaTpui, kaumid. O0mue Gpuznueckre CBOMCTBA METAJIIIOB.

BakHeiiiiie MpocThie BEIIECTBA - HEMETAIbl, O0pa30BaHHBIC aTOMaMH KHCIOPOJA,
BOJIOpPOJa, a3oTa, cepwl, (ocdopa, yriepona. CrocoOHOCT, aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX MPOCTBHIX BEIIECTB - a/UIOTPOIHUA. AJUIOTPOIHBIE MOAUDUKAIIUH
Kuciopoza, ¢pocdopa u ooBa. MeTauiHueckre ¥ HEMETAUTMYECKHAE CBOMCTBA MPOCTHIX BEIICCTB.
OTHOCHUTEIBHOCTbD JICJICHHS MPOCTHIX BEUIECTB HA METAJUIBI M HEMETAJLIBI.

ITocTostnnass ABoragpo. KommdectBo BemectBa. Moabs. MonsipHas macca. MousipHBIN
00BeEM Fa3006pa3HBIX BCIIICCTB. KpaTHI)Ie CAUHHIBI KOJIMYECTBaAa BCIIECCTBA — MHIUIMMOJIb H
KHJIOMOJIb, MUWJIMMOJIIpHAad u KHJIOMOJISApHAs MacCChbl BCIICCTBA, MI/IJIJII/IMOJU[pHI)If/i u
KUJIOMOJISIPHBIA 00BbeMbI ra3000pa3HbIX BELIECTB.

Pacyerbl ¢ MCHONB30BAHUEM MOHSATHHM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00BEM Ta30B», IIOCTOSTHHAS ABOTAIPOY.

Pacuernble 3amaun. 1. BrbluncieHune MOJSpHOM Macchl BEIIECTB IO XHUMHYECKHM
dopmynam. 2. PacueTsl ¢ UCIIOIB30BAHUEM MOHATHH «KOJIMYECTBO BEIECTBAY», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAST ABOTaJpO».

I[eMOHCTpaIII/II/I. HeKOTOpLIe MCTAaJlJIbl 1 HEMCTAJIJIBI KOJIMYCCTBOM BCIICCTBA 1 Momb.
Mogenb MOJIAPHOT'O o0bema Fa3006pa3HLIX BCIICCTB.

Tema 3 CoenuHeHusi XUMHYECKHX dJieMeHTOB (144)

Crenenb okucienus. OmnpeneneHUE CTENEHU OKHUCICHHUS JIIEMEHTOB MO XUMHUYECKOU
dbopmyne coenunenus. CoctaBieHue ¢GopMya OMHAPHBIX COEIUHEHWH, OOImMK Ccrmocod ux
Ha3bIBaHUS. bUHApHBIE COCIMHEHNUS: OKCHUJIBI, XJIOPUIbI, CyIbGuasl u 1p. CocTaBiaeHUE UX POPMYIL.
[TpencTaBuTEeIM OKCHJIOB: BOJA, YIJICKUCIHBIN Ta3 M HETalieHass U3BeCTh. [IpecTaBuTeNn JeTYIHX
BOJIOPOJHBIX COSAMHECHUI: XJIOPOBOJIOPO U aMMHAK.

OcHOBaHMsI, UX COCTaB W Ha3BaHMA. PacTBOpMMOCTh OCHOBaHMM B Boje. Tabmuia
PacTBOPMMOCTH THJIPOKCUIOB M cosel B Boje. IlpeacraBurenu mienodeil: rHAPOKCHIIBI HATpHS,
kamng W Kaneuuda. [loHATHE O KadecTBeHHBIX peakuusax. Muaukaropsl. M3meHeHue OKpacku
VWHJIUKAaTOPOB B IIEJTOYHOM Cpeje.

KI/ICJ'IOTLI, X COCTaB M Ha3BaHU. KHaCCI/I(pI/IKaLII/IH KHCJIIOT. HpCI[CTaBI/ITCJII/I KHUCJIOT!
CCpHad, COJIsIHas U a30THas. H3Mmenenue OKpaCKu HHAUKATOPOB B KHCJIOTHOM cpeac.
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Conu Kak MpoW3BOJHBIE KUCIOT M OCHOBaHWUM. VX cocTtaB u Ha3BaHus. PacTBopuMOCTb
cozeii B Boze. [IpencraBurenu coneil: Xaopu HaTpusi, kKapOoHAT U GochaT KaibIus.

AMop(HBIE U KPUCTANTNYECKHE BEIECTBA.

MG}KMOJ'IGKYJ'IHPHBIG BSaHMOHeﬁCTBHH. Twumer KPpUCTANIMYCCKUX PEIICTOK: HMOHHAA,
aTOMHasd, MOJICKYJIpHad W MCETaJlJIM4YCCKasd. 3aBHCHMOCTEL CBOICTB BC€OICCTB OT THUIIOB
KPpHUCTATNIMYCCKUX PCIICTOK.

BeriecTBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHs. 3aKOH HOCTOSHCTBA COCTaBa
JUIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

Uucteie BemecTBa M cMecH. [IpuMepsl >KUIKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBolicTBa YHCTHIX BellecTB U cMeceil. X cocraB. MaccoBast 1 00beMHAS TOJIM KOMIIOHEHTA CMECH.
PacueTsl, cBA3aHHBIE C UCITOJIF30BAHUEM MOHITHS JOJIA.

Pacuérupie 3amaum. 1. Pacuer MaccoBoli W OOBEMHON JI0JIEM KOMIIOHEHTOB CMECH
BelecTB. 2. BbIUMCICHWE MacCOBOH [IOJIM BEIIECTBA B PAcTBOpPE IO HM3BECTHOW Macce
pacTBOPEHHOTO BEIIECTBA M MAacCe pacTBOpUTENIA. 3. Beruncienrne Macchl pacTBOPSEMOrO BEIIECTBA
U PACTBOPUTENS,, HEOOXOIUMBIX JIJISl IPUTOTOBJICHUS ONPEICIIEHHON MacChl pacTBOpa C U3BECTHOM
MAaCCOBOM J10JIEl paCTBOPEHHOT'O BEILIECTBA.

JemoncTpanuu. OOpa3lbl OKCHIOB, KHCIOT, OCHOBaHMH U cojel. Monenun
KPHCTAJUIMYECKUX PELIeTOK XJopuaa Harpus, anmasza, okcupa yriepoga (V). CrocoOsr
pasaciCHuA CMGCGI\/JI, JUCTUIIIALINS BOJABI.

JlaGopaTopHuble onbIThl. 1. 3HaKOMCTBO ¢ oOpa3laMy BEUIECTB pa3HBIX KIAcCOB. 2.
Paznenenue cmecen.

Tema 4 HN3MeHeHus, mpoucxosinue ¢ Bemecreamu (124)

IlonsTHe sBIEHUI Kak U3MEHEHMM, IPOMCXOASIINX C BEIIECTBaMU. SIBIECHMS, CBA3aHHBIE
C U3MEHEHHEM KPHCTaJUINYECKOTO CTPOEHUS BEILECTBA MIPU MOCTOSSTHHOM €r0 COCTaBe, (PU3NYECKUE
apieHusi. Du3nyeckue SBICHHS B XUMHUHU: JAUCTWUIALNSA, KPUCTAJUIM3AIUs, BBIIapUBAaHUE WU
BO3TOHKA BEILECTB, LIECHTPU(PYTHUPOBAHUE.

SIBneHusA, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XMMHYECKHE pEaKIMH.
[Tpu3Haky M ycnoBUS NPOTEKaHUs XUMHUYECKUX peakuuil. [loHsTHEe 00 3K30- U AHAOTEPMUUYECKUX
peakuusax. Peakuuu ropeHus Kak 4acCTHBIM ClIydal dK30TEPMHUYECKUX PEAKIUH, MPOTEKAIIUX C
BBIJICIICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BelIeCTB. XHMHUYECKHE YpaBHEHHs. 3HaU€HHE HWHAEKCOB M
ko3 PunuentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUil.

PacueTsl 1m0 XHMMHYCCKHM YPaBHCHU M. Pemenmne 3aa4 Ha HaXO0XIACHUEC KOJIHNYECCTBa
BC€IICCTBA, MaCChl HJIA o0bema MMpOAYKTa pCaKIUU IO KOJIHNYCCTBY BCIICCTBA, MACCC HIIU 061,eMy
HCXOJHOrO BelllecTBa. PacdeTsl ¢ MCIOJIb30BAaHUEM MHOHSITHS «a0Js», Korga UCXO0qHOC BCIICCTBO
JaHO B BHUAC pPaCTBOpa C 3aJJaHHON MacCcoBOM mojel PACTBOPCHHOT'O BCHICCTBA WM COLCPKUT
OMIPCACIICHHYIO OO HpHMCCCfI.
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Peakuuu paznoxenus. IloHstne o ckopocTH XMMHUYECKHX peakuuil. KaranusaTopsl.
DepMEHTHI.

Peakiun coenuaenus. Karanutuyeckue W HeKaTaIMTHUECKHE peakiuu. OOpatumbie U
HeoOpaTUMBbIE PEaKLIUH.

Peakuuu  3amenieHus.  ONEKTPOXUMHUYECKMM  Psii  HANpsKEHUHM  METaIoB,  €ro
WCIIOJIb30BAaHUE JUIsl IPOrHO3MPOBAHUS BO3MOXKHOCTH ITPOTEKAHMS PEAKLMH MEXKIY METAIaMHu U
pacTBOpamMH KHCIOT. Peakiuu BBITECHEHHsS OJHMX METAUIOB M3 PacTBOPOB UX COJEH ApyrumMu
MeTaJlJIaMHU.

Peaxnmu obmena. Peakuum HelTpanuzauuu. YCIOBHsS NMPOTEKaHHWsS peakuuii oOMeHa B
pacTBOpax J0 KOHLA.

Tunel XUMHUYECKUX peakiuil (10 MPU3HAKY «YHCIO W COCTaB HMCXOJHBIX BEIICCTB U
IPOJYKTOB PEAKIMK») Ha MPUMEPEe CBONCTB BOJABI. Peakius pas3lioKeHHs - 3JEKTPOJIU3 BOJIBI.
Peaknyu coequHEHHs - B3aHMMOJEHCTBHE BOABI C OKCHIAMH METAUIOB M HeMmeTaaoB. IloHsTue
«TUAPOKCUIBI». Peaknuu  3aMmelieHdss -  B3aUMOJCHCTBHME BOJBI C  IEJIOYHBIMH |
IEJI0YHO3EMENIbHBIMU MeTa/ulaMu. Peakiiuu oOMeHa (Ha nmpuMepe Tuaposu3a cyibhuaa aTroMHUHAS
1 KapOua KajabIus).

Pacuérnble 3agauu. 1. BrpluucieHne Mo XUMUYECKHMM YpPaBHEHUSM MacChl WIU
KOJIMYECTBA BEILECTBA 10 M3BECTHOM Macce WM KOJIMYECTBY BEILIECTBA OJHOTO M3 BCTYMAIOIIUX B
pPEaKIMI0 BEUISCTB WJIM IMPOJIYKTOB peakiuu. 2. BeramcieHue Macchl (KOJHMYECTBA BEIIECTBA,
o0bemMa) MPOJYKTa pEaKkluu, eCIM U3BECTHa Macca HUCXOIHOIO BEIIECTBA, COIECPIKAIIETO
OMpefieNieHHYI0 00 mnpuMeceil. 3. Brlumcienune macchl (KomuWyecTBa BelIlecTBa, 00BeMa)
MIPOJIYKTa PEAKLIMHU, €CIIM U3BECTHA Macca pacTBOPa U MaccoBas J10Ji1 pAaCTBOPEHHOr'O BEIIECTBA.

JemoncTpanuu. [Ipumeps! Gpusnueckux siBIEHUI; a) miaBieHue napapuna; 6) muddysus
JQYIIMCTBIX BEIIECTB C TOPSIIEH JIaMIOYKM HakanuBaHUs. [IpuMepbl XMMHUYECKHUX SIBICHUI: a)
ropeHue Maruus; 0) B3auMOJEHCTBUE COJSTHOM KUCIOTHI C MPaMOpPOM WJIM MEJOM; B) MOIY4YEHHE
ruapokcuaa meau (II); r) pactBopenue moayuyeHHOTro THIPOKCHIA B KHCIOTAaX; /1) B3aUMOJICHCTBYE
okcuaa menu (II) ¢ cepHOl KUCIIOTOM MpH HarpeBaHWM; €) pa3joKEHUE MEepMaHraHaTa Kajus; )
B3anMo/ieiicTBHE pa30aBIeHHBIX KHCIOT C METaJlJIaMU.

JladopaTropublie onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUSI BOJIBI M CIIUPTA 110 UCYE3HOBEHUIO MX
Karenb Ha uinbTpoBanbHON Oymare. 4. OKUCIIeHHE MEIH B MJIAMEHH CIIUPTOBKHU HIIM TOPENKH. 5.
[TomyTHEHNE U3BECTKOBOW BOJBI OT BBIIBIXAEMOTO YIieKUcaoro raza. 6. [lomydyeHue yriekucioro
ra3a B3aUMOJICHCTBUEM COJABI W KHUCIOTHL 7. 3ameleHue mMeau B pactBope xjopuaa menu (II)
KETIe30M.

Tema 5 IpakTukym Nel (3 )

IIpakTuyeckas padora Ne 1 [IpaBuna TexHUKH O€30MaCHOCTH TIPU PabOTE B XUMHUECKOM
kabunere. JlabopaTopHOoe 000pyAOBaHUE M OOpAIICHHUE C HUM.

IIpakTuyeckasi pa6ora Ne 2 HaGmrozeHue 3a N3MEHEHUSIMH, TPOUCXOSIINMEU C TOPSIICH
CBEYOH, U UX ONHUCAHUE (0OMAUIHUIL IKCREPUMEHM)

21



IIpakTnyeckas padora Ne3 AHanu3 NOUBHI U BOABI (0OMAUWIHUIL IKCHEPUMEHNT)

IpakTnueckass padora Ne 4.IlpurorosiieHre pacTBopa caxapa C 3aJaHHOM MAacCOBOI
JI0JIel pacCTBOPEHHOTO BEILIECTBA.

IIpakTnueckas padora Ne 5.I1pu3Haky XMMHUUECKUX PEAKLIUM.

Tema 6 Teopusi 3J1eKTPOTUTHYECKOH TUCCOLMALIMU M CBOIICTBA KJIACCOB
HeOpraHuvyeckux coeguHeHuu (18 u)

[lonsiTue 00 BIEKTPOJUTUYECKON JUCCOIMAIMU. IJIEKTPOJIUTBI M HEIIEKTPOIUTHI.
MexaHu3M JHcCOUMAlUUU 3JEKTPOJUTOB C PA3NMYHBIM THUIIOM XHMHYECKOW cBs3u. CTeneHb
ANEKTPONUTHYECKOM nucconnanuu. CUIbHbIE U c1a0ble 371eKTPOIUTHI.

OCHOBHBIC MOJIOKCHUS TCOpHUU BHGKTPOHHTHHGCKOﬁ JUCCOoIMaIu. Honnsie YpaBHCHUA
peaKHHﬁ. YcnoBus IMPOTCKAaHHA PCaKIIUH obMeHa MCXKAY OJJICKTPOJIHUTaMHU OO0 KOHIIa B CBCTC
HMOHHBIX HpeﬂCTaBHGHHﬁ.

KJ'IaCCI/I(bI/IKaI_II/IH HOHOB M UX CBOMCTBA.

Kucnorel, ux kmaccudukanus. Jucconumanus KUCIOT U MX CBOWCTBA B CBETE€ TEOPHUHU
3JIEKTPOJINTUYECKON Juccolanuu. MOoJIeKyasipHble M HOHHBIE YPAaBHEHHUS PEaKLHMl KHUCIIOT.
B3aumoneiictBue KHUCIOT € MeTaulaMU. OJIEKTPOXUMUYECKUW psi HAIPSKEHUM MeEeTaslioB.
BzanmogeiicTBHe KHUCIOT C OKCHIAMH MeETajlaoB. B3auMmojelcTBHE KHCIOT C OCHOBAHHMSIMHU -
peakinus HEWTpanu3alud. BzawmMmonelcTBHE KHCIOT ¢ COJIsIMHU. VIcmosib30oBaHUE TaOIHIIBI
pacTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux Ki1accupukanus. Jucconuanys OCHOBaHUM U UX CBOWCTBA B CBETE TEOPHHU
ANEKTPOJIUTUYECKON Auccouuanuu. B3anmoneicTBue OCHOBAaHHM C KHUCJIOTAMH, KHUCJIOTHBIMH
OKCUAaMHU U coyisiMu. Vcronb3oBanue TaOIHUIbI pACTBOPUMOCTHU JIJISl XapaKTEPUCTUKNA XUMUYECKUX
CBOMCTB  OCHOBaHMW. Pa3nokeHMe  HEpaCTBOPMMBIX  OCHOBAHMM  INIPU  HarpeBaHUM.
Conn, ux KinaccupuKanys ¥ AUCCOLMAIMS PA3TUYHBIX TUHOB coneld. CBoMcTBa conell B cBeTe
TEOPUM DIJIEKTPOJIUTUYECKON Jucconuanuu. B3anMonencTsue coled ¢ METalllaMH, YCIOBUS
IIPOTEKaHUs DTUX peakuui. B3aumMonencrsue cojieil ¢ KHUCIOTaMH, OCHOBAHUSIMU M COJISIMU.
Hcnonb3oBanue TabaUIbl pACTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJIEH.

O060061eHne cBeieHni 00 OKCHIaxX, X KJIacCU(UKAIUYA U XUMUYECKUX CBOICTBAX.

I'ereTmueckue paabl METAJIJIOB W HEMCTAJIJIOB. I'emermueckas CBI3B MCXKIY KilacCaMHu
HCOPTaHNYCCKUX BCIICCTB

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKknuu. Oxucnurens u BOCCTAaHOBHUTCIIb, OKHCIICHHUC
1 BOCCTaAHOBJICHHEC.

Peakiun monHOTO 0o0MEHA M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pCaKknuuu. CocraBicHue
ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOIOM BJICKTPOHHOT'O Oananca.
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CBolicTBa IMMPOCTHIX BCHICCTB - MCTAJIJIOB 1 HCMCTAJIJIOB, KUCJIOT U coJieil B CBETE HpCIICTaBHeHI/Iﬁ 00
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX MPOLECCAX.

JleMoHcTpamuu. lcnbiTaHue BEIIECTB W HMX PACTBOPOB Ha 3JICKTPOIPOBOIHOCTB.
3aBHCUMOCTh DJICKTPOIPOBOAHOCTH YKCYCHOM KHCIOTBHI OT KOHIIGHTpauuu. B3aumopeiicTeue
IIMHKA C CEpOH, COISIHOM KucioToi, xiopuaom menu (11). ['openne marausi.

JlabopaTropHble onbIThI. 8. Peakinu, XxapakTepHble JJIsl paCTBOPOB KUCIOT (COJSTHON WU
cepHoii). 9. Peakuun, XxapakTepHbIe ISl paCTBOPOB IIEJI0OYEH (THAPOKCUAOB HATpUs uiu Kamus). 10.
[TonyueHre W CBOWCTBA HEPACTBOPUMOIO OCHOBaHHs, Hampumep ruapokcumaa memu (I1). 11
Peakiuu, xapakTepHbie U1 pacTBOPOB cojiel (Hampumep, mis xiaopuaa meau (I1)). 12. Peakuun,
XapaKTepHbIe JJIsi OCHOBHBIX OKCHAOB (Hampumep, sl okcuaa Kaibius). 13. Peakuwuu,
XapaKkTepHBIE JIJIs1 KUCIOTHBIX OKCUIOB (HApUMeEp, JJIsl YTJIEKUCIIOro rasa).

Tema 7 IIpakTukym Ne 2 CBoiicTBa pacTBOpPOB 3JIeKTPOJHUTOB (24)
IIpakTuyeckas padora Ne 6. CBoiicTBa KHCIIOT, OCHOBAaHH, OKCHJIOB U COJICH.
IIpakTnueckas padora Ne 7. Pemenue skcriepuMeHTAIbHBIX 33]1a4.

Coaepxanue Kypca B 9 Kiacce
BBegenne. OOmas XapakTepUCTHKA XHMHYECKMX 3JJIEMEHTOB H
xumudeckux peakuuu. Ilepuoguyeckni 3akon u Ilepuoanyeckas cucrema

xumMuueckux 3jeMenToB /. U. MenaeneeBa (10 4)
XapakTepUCTUKa JJIEMEHTa II0 €ro MoJIoKeHHI0 B llepuonnyeckoil cucreMe XUMHYECKHX
anemeHToB JI. 1. MenneneeBa. CBOMCTBa OKCUAOB, KUCIIOT, OCHOBaHUI U COJIEH B CBETE TEOPHUH
ANEKTPOJUTUYECKON JTUCCOIMAMU M OKHUCICHHMSI-BOCCTAHOBIICHUsA. lIoHATHE O nNepexogHbIX
aneMeHTax. AMpoTepHOCTh. ['eHeTnueckuil ps nepexoaHoro neMeHTa. Ilepruoauueckuil 3akoH u
Ilepnonnueckas cucteMa XuMU4eCcKux 351eMeHToB [I. 1. Menneneena.
XVMHYeCKasi OpraHu3alus XUBOW M HEKUBOM NPUPOAbl. XUMHYECKHH COCTAaB fA1pa, MAaHTUU U
3€MHOM KOpbl. XUMUYECKHE IJIEMEHTHI B KJIIETKAX KMBBIX OPraHU3MOB. Makpo ¥ MUKPOIJIEMEHTHI.
O06o01ieHne cBeieHUH 0 XMMHUYECKHX peakuusax. Kiaccudukanus XuMHUYECKUX peakiuil mo
Pa3IUYHBIM MPU3HAKAM: «UHCIIO U COCTAB PEAarupyrolinux U 00pa3yroluXcs BEIECTBY, «TEMI0BON
3pPeKT,«HaNpaBICHUE», «M3MEHEHUE CTENeHEeW OKHUCIEHHs  3JIEMEHTOB, O0pa3yIOIIHUX
pearupymoliye BemecTBa», «hasza», «MCrolb30BaHNE KaTaau3aTopay.
ITonsATHE O CKOPOCTH XUMUYECKON peakiuu. PaKkTopsl, BIKUAIOLIME HA CKOPOCTh XUMHUYECKUX
peakuuii. Katanuzarops! u katanus. IHrHOUTOpBI. AHTHOKCUIAHTHI.
Jemoncrpanuu. Paznuunslie popmsl Tabiauusl [. . MenneneeBa. Mojienu aTOMOB 371€MEHTOB | —
3 ro nepuonoB. Mojenb CTpoeHUs: 3eMHOT0 Iapa (MonepedHsli paszpes). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peaKkIMM OT MPUPOJBI PEArMPYIOIIUX BEHIECTB. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peaKuy OT KOHIIEHTPAlMK PEearupyroIluX BEECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pPEaKINH
OT IUIOUIaJ CONPUKOCHOBEHMSI PEarupyrolux BEIIEeCTB («KHUISIIUNA ClIoH»). 3aBUCHUMOCTh
CKOPOCTH XMMHMYECKOM peakUUu OT TEMIIepaTypbl pPEarupyrolux BelEeCcTB. ['OMOreHHBIM U
reTeporeHHbli Karanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.
JlaGopatopusbie omnbIThl. 1. IlomyueHue ruapokcHaa IMHKA W HCCIEAOBAHHE €ro CBOWCTB.
2.MoaenupoBanue mnoctpoeHust llepuogumyeckoil cucTeMbl XUMHYECKHX »diaemeHToB [l .
MengaeneeBa. 3. 3amenieHue xkeiae3oM Meau B pactBope cyinbgara memau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHYECKOW PEaKIIMK OT MIPUPObI PEAarMPYOIIUX BEIIECTB HA IPUMEPE B3aUMOICHCTBHS
KHCJIOT C MeTalylaMH. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKlIUU OT KOHIIEHTPALUU
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pearupyromux BEUIECTB Ha IPUMEPE B3aUMOJICHCTBUA LIMHKA C COJSHOM KHUCIOTOM DPa3Iu4HOU
KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XMMHMYECKON PEaKUUU OT IUIOUIAJHA CONPUKOCHOBEHUS
pearupyomux BemecTB. /. MoOAeIMpOBaHUE «KUIAMIETO Cios». 8. 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM PEAKIUU OT TEMIEPATypbl PEarupyrolIMX BEIIECTB Ha IPHUMEPE B3aUMOACHCTBHS
okcuga memu (1) ¢ pacTBOpoM cepHOW KHCIOTHI pa3nuuHOM Temmeparypsl. 9. Pasznoxenue
HEPOKCHJIa BOJOPOIa ¢ MOMOIIbI0 okcuaa Mapranua (IV) n karanassl. 10. O6HapyxkeHue KaTangas3sl
B HEKOTOPBIX MHUIIEBBIX NpoaykTax. 11. MHrubupoBanue B3aMMOAEWUCTBUS KHCIOT C METaJUIaMU
YPOTPOIIMHOM.

Tema 1. Metananl (14 4)

ITonoxenne meramnoB B Ilepuogmueckoil cucreme xumuueckux snemeHToB [[. M. MeHnneneesa.
Mertamnnueckas KpHUCTaJUIMYeCcKasi pelieTka M MeTaJulMyeckass XuMmuueckas cBsizb. OOrque
¢dusnueckue cpoiictBa MetayuioB. CIUIaBbl, WX CBOWCTBA W 3HA4YCeHHE. XHWMHYECKHE CBOWCTBA
METAJUIOB KaK BOCCTAHOBUTEJEH, @ TAKKE€ B CBETE HX IOJIOKEHUS B AJIEKTPOXUMHUUYECKOM PSIy
HanpsbkeHni MetaioB. Kopposus MetanoB u cioco0sl 60pb0bI ¢ Hell. MeTasisl B pupoe.
O611me criocoObl UX MOTY4EHUSI.

OO0masi xapakTepuCTHKA MIEJOYHBIX MeTAJLI0B. Metaiel B mpupoje. OO0mme crnocoObl uUx
noiyyeHusi. Crtpoenue aromoB. IllenouHble MeTaipl — MPOCThbIE BeUIECTBA. BakHeiiine
COCIMHEHUS MICIIOYHBIX METAIIOB — OKCH/JIbI, TUPOKCHUIBI U COJIU (XJIOPHIBI,

KapOOHaThI, CyNlb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHUE B HApPOAHOM Xxo3siiicTBe. Kanuitnbie
ya00peHusl.

OO0uasi XxapakTepuCTHKA 3JIEMEHTOB IJIABHOM MOATPYNIIbI

Il rpynnel. Ctpoenue atomoB. lllenouHo3emenbHble MeTALIBI —IIPOCTHIE BelecTBa. BaxHeilmune
COCIMHEHUS IIETOYHO3EMENIbHBIX METaNIOB — OKCHIBI, THIPOKCHIBI M CONU (XJIOPUIBI,
KapOOHATBI, HUTPATHI, CyJIb(}aThl, (hocdaTsl), HX CBOMCTBA U MPUMECHECHNE B HAPOJTHOM XO3SHCTBE.
Amomunuii. CtpoeHue atoma, QU3MYecKHe U XMMHYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHUs aTlOMUHUS — OKCHJI U TUJIPOKCUL, MX aM(OTEpHBIN xapakTep. Baxueliue conu
antoMuHusl. [I[puMeHeHne amoMUHUS U €r0 COeIMHEHHM.

Keaezo. CrpoeHue aroma, (U3NYECKUE U XHUMUYECKUE CBOMCTBA IIPOCTOrO BELIECTBA.
I'enernueckue psabl Fe2+ u Fe3+. Baxueiimue conu xkene3a. 3HaUCHUE yKejle3a U €ro COeIMHEHUM
TSI IPUPOJIBI M HAPOTHOTO XO3SCTBA.

HMemoncTrpanuu. OOpa3ibl MIETOYHBIX W IIEIOYHO3EMENbHBIX MeTauioB. OOpasisl CIIaBOB.
BzaumopeiictBue HaTpus, JUTHS M KaidblMs C BOAOW. B3auMopjelcTBue HATpusi U MarHusg ¢
KucinoposioM. B3aumoneiicteue metannos ¢ Hemeramiamu. [lonyduenue ruapokcunos xkenesa (1) u
(1.

JlabopaTopubie onbiThl. 12. B3aumopeiicTBue pacTBOpPOB KHCIOT M COJEeH € MeTajslaMu.
13.03nakomieHue ¢ pyaamu xkenesa. 14. OkpamvBaHue MJIaMEHU COJISIMH IIEJIOYHBIX METAJIIOB.
15. B3aumopeiicTBue kanpiius ¢ Bojou. 16. [lomydeHne rupokcuaa Kaablus U UCCIEIOBAHUE €T0
cBoiictB. 17. [lloimydyeHume THIPOKCHAA aNIOMUHHS ¥ HCIEIOBaHWE €ro CcBoicTB. 18.
BzaumopeiictBue xenesa ¢ constHor kuciotoi. 19. [Monyuenne ruapokcunos xkenesza (1) u (III) u
M3y4YECHHUE UX CBOMCTB.

Tema 2. IIpakTukym 1. CBolicTBa MeTaJLJIOB

U MX COeUHEHMH (2 1)
1. OcymiecTBIEHHE IIETTOYKH XUMUYCSCKHUX TPEBPAIICHUN.
2. TlonyueHue M CBOWCTBA COCIMHEHUN MeTa/uIOB. 3. PellleHHMe SKCIepUMEHTAIbHBIX 3a/1ad Ha
pacrio3HaBaHHE U MOJTydeHHE COSTMHEHNI METalIOB.
IIpu 08yxuaco8om nianupo8arul NPOBOOUNCs MOIbKO npakmuieckas paboma 3
Tema 3. Hemerasibl (25 u)
OOmasi XapakTepUCTUKa HEMETaUIOB: TOJIOKEeHHe B [lepHomnmyeckoll cucTeMe XUMHUYECKHUX
anemenToB J[. Y. MenpaeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, JIEKTPOOTpUIIATEIBHOCTE (D0)
Kak Mepa «HeMeTaumaHocThy, psaa 0. Kpucramimueckoe CTpOCHHE HEMETAUIOB — MPOCTHIX
BerecTB. AytoTponusi. dusnveckue cBoiicTBa HeMeTautoB. OTHOCHTENBHOCTh TOHSITUHN «METaJ»
U «HEMETaJLI».
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Boxopoa. Ilomoxenue Bomopoxa B Ilepuomnueckoil cucreme XuMuueckux snemeHtoB J[. U.
MenneneeBa. CTpoeHne atoMa U MoJIeKyJbl. DU3HUECKUE U XUMUYECKHE CBOMCTBA BOJOPOA, €T0
NOJIy4YEeHUE U IPUMEHEHHE.

Bopa. Ctpoenue wmoinekynbl. Bomopomgnass xumudeckasi cBsizb. (DU3MUYECKHME CBOICTBA BOJBI.
AHOManmuu CBOMCTB BOJbI. ['mapoduibHble W THIAPOPOOHBIE BEIIECTBA. XHWMHUUYECKHE CBOMCTBA
Bonbl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Aspanus BoAbl. BBITOBBIE (QHIBTPHI.
Munepanbabie Boabl. JlucTuiirpoBaHHas BoJa, €€ IOJy4YeHUE U IPUMEHEHHUE.

O0mas xapakrepucTHka rajnoreHoB. CrtpoeHue aromoB. IIpocTble BeliecTBa U OCHOBHBIE
COCIMHEHHUS] TalloreHOB, MX cBoicTBa. KpaTkue cBeneHuss o xjope, Opome, ¢grope u Hoje.
[IprMeHeHrEe rajJOreHOB U UX COEAMHEHUI B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHue aToma, ajsIOTPOIHUS, CBOMCTBA M IPUMEHEHUE pOoMONYecKoi cepbl. OKCUIBI Cepbl
(IV) u (V]), ux nonyuenue, cBOWCTBA U npuMeHeHue. CepHast KHCIIOTa U €€ COJIH, UX IIPUMEHEHUE

B HApOAHOM Xo03siiicTBe. [Ipon3BOACTBO CEPHON KHCIOTHI.

A3ot1. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO BElIECTBA. AMMHAK, CTPOCHUE, CBOWCTBA,
nojy4deHue u npuMeHeHune. Coau ammoHus, ux cBoicTea U npumereHne. Okeuapl asota (1) v (V).

A3OTHas KUCIIOTa, €€ CBOWCTBA U NMpUMEHeHHe. HUTpaThl 1 HUTPUTHI, TpoOIeMa UX COACpKaHUS B
CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE YA0OpEHUS.

®ochop. CtpoeHne aToma, AITIOTPONH, CBOHCTBA 0enoro u kpacHoro ¢gocdopa, ux MpUMEHEHHE.
OcHosHuble coequHenus: okcun pocdopa (V) u oprodocdopHas kucnota, pochatsl. Pochopubie
ya00peHusl.

Yruepoa. CrtpoeHue aroma, amioTpomusi, CBoiicTBa Moaudukanuii, npuMmeHeHue. OKCHIIBI
yriepona (1) u (IV), ux cBoiictBa u npuMeHenue. KapOoHaThl: KaldbLUT, COJa, MOTAIl, WX
3HaYEHHE B MPUPOJE U KU3HU YETIOBEKa.

Kpemnnii. Ctpoenue atoma, KpUCTaUIMUECKUII KPEMHHUMN, €ro CBOMCTBAa M NpuMeHeHue. Okcua
kpemuus (IV), ero npupoansie pazHoBugHOCTH. CHIIMKAThl. 3HAUYEHUE COCIWHEHMM KPEMHHS B
JKUBOM U HeXUBOM mpupoae. [loHsaTre o cUIMKaTHOW MPOMBIIITICHHOCTH.

JemoncTpanuu. OOpa3ibl rajloreHoB — IPOCThIX BEIIECTB. B3anMopelicTBUe TrajioreHOB C
HaTpUEM, C aJlIOMHHHEM. BpITecHeHHWEe XJopoM Opoma WIM HOJa M3 PACTBOPOB HX COJICH.
B3anmmopeicteue cepsl € MeTalUlaMHM, BOJOPOJOM M KHCIOpoaoM. Bzammopeicreue
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI ¢ Mebi0. [lormomienue yrieM pacTBOPEHHBIX BEIIECTB WIIH
ra3oB BoccranoBienue Meau u3 ee okcuna yriaem. OOpasipl IPUPOAHBIX COEAUHEHUHN XJI0pa, CephI,
docdopa, yraepoma, kpemHus. OOpasnbl BaKHEWIIUX [UIsI HAPOJHOTO XO3AWCTBa CYIbh(haToB,
HUTPATOB, KapOOHATOB, Pocharon. OOpa3Lbl CTEKIIA,KEPAMUKH, LIEMEHTA.

JlaGopatopubie omnbiThl. 20. [lomyuenume u pacno3HaBanue Bojopona. 21. HccienoBanue
MOBEPXHOCTHOTO HATsDKEHUS BOJbI. 22. PacTBopeHue nepMaHraHaTa Kajiusl WM MEIHOTO Kyropoca
B Bojge. 23. I'maparaums oGe3BoxkenHoro cynbbara meau (I1). 24. M3rotomneHue TUIICOBOTO
ornedarka. 25. O3HaKOMJICHHE ¢ KOJUIEKIueH OBITOBBIX (GUIbTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MuHepanbHOW BoAbl.27. KauecTBeHHass peakuust Ha ranmoreHua WoHbl. 28. IlomydeHue wu
pacnio3HaBanue kwuciopona. 29. T'openme cepsl Ha Bo3ayxe W B kuciopone. 30. CaoiicTBa
pa3baBieHHON cepHOM kucinoTel. 31. M3yuenue cBoiicTB ammuaka. 32. Pacmo3naBanue coineit
ammonms. 33. CBoiicTBa  pa30aBIeHHOW  a30THOW  KWCIOTHL. 34,  B3aumonelicTBue
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI ¢ Menpio. 35. ['openue ¢docdopa Ha Bo3nyxe U B
kuciopoye. 36. Pacno3naBanme Qocdaror. 37. T'openue yris B kuciopoje. 38. Ilomydenue
YyroJbHOW KHUCIOTHI W u3yueHue ee cBoiicTB. 39. Ilepexon kapOoOHATOB B T'MIPOKapOOHATHI.
40.Paznoxxenue runpokap6bonara Harpus. 41. [lonmydyeHue KpeMHEBOW KHCIOTHI M HU3ydeHHE €€
CBOICTB.

Tema 4. IIpaxkTukym 2. CBoiicTBa coeMHEHUI

HeMeTaJLII0B (34)
1. Pemrenue SKCIICPUMCHTAJIbHBIX 3aa4 10 TEMC «Honrpyrma rajoreHoBy. 2. Perenue
IKCIIEPUMEHTATBHBIX  3ajad = mo  Teme«lloarpynma  xuciopoma». 3.  Pemenwue
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AKCIEPUMEHTANIbHBIX 3a1aunio TeMe «lloarpynmna azora». 4. Penienue sxcrnepuMeHTaIbHbIX
3a1a4y

IIpu 08yxuacosom nianuposanuy NPOEOOSMCcs Moabko npakmudeckue pabomot 1, 2 u 5. no
meme «llooecpynna yenepooay. 5. Ilonyuenue, cobupanue u pacno3naganue 2a3o8.

Tema 5. O0001mIeHNe 3HAHUH 10 XUMHH
32 KYPC OCHOBHOHM mKoJbl. [loAroroBka K TrOCyJIapCTBEHHON WMTOr0OBOM

arrecrtanun (I'A)

(10 v)

Ilepnonnueckuil 3akoH u Ilepuoandeckas cucrema xumuyeckux uiemeHToB J[. M. Menneneesa.
OusnuecKkuil  CMBICI  TIOPSIIOBOTO  HOMEpa  DJIEMEHTa, HOMEpPOB TIepHoJa W TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI B MEPUO/IAX U TPYIIAX B CBETE
NPECTaBICHUN O CTPOCHUHU aTOMOB DJIEMEHTOB. 3HAUCHHE TICPUOIUIECCKOTO 3aKOHA.

Bupl XUMHUYECKUX CBSI3€H M THITBI KPHCTAUTMYECKUX PEHIeTOK. B3auMOCBsI3b CTPOCHHS M CBOWCTB
BemiecTB. Kitaccudukanus XMMHUYSCKUX PEAKIUHA 1O Pa3JIMYHBIM IMpH3HaKaMm (YHCIO U COCTaB
pearupyromux U 00pa3yroUIuXcs BEIIeCTB; HATWYHE TPaHUIIBI pasnena ¢a3; TerioBor 3QexT;
U3MEHCHHE CTETICHEH OKMCIICHHS aTOMOB; MCIIOJIb30BAHHE KaTaIN3aTOPa; HAIPABJICHUE
npotekanus). CKOpOCTh XMMHUYECKHX peakuuil u (akTopbl, Bausionme Ha Hee. OOpaTuMOCTh
XUMHYECKHX PEaKIUil M CIIOCOObI CMEIICHUS XUMHYECKOro paBHOBecHs. [IpocThie W CIOXHBIE
BelecTBa. MeTayulbl U HeMeTaulbl. | eHeTHYecKue psapl MeTala, HEMETaula M IEePEeXOIHOTO
meTasuia. OKCHIIBI M THAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM()OTEPHBIE THAPOKCHU/IBI),

comu. Mx cocraB, kimaccuukanus © OOIIME XHMMHUYECKHE CBOHCTBA B CBETE TEOPUHU
ANEKTPOIUTUICCKOHN TUCCOIMAIINY.
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TemaTnuyeckoe NJIaHMPOBaHMeE 8 Knacc

Paznen | Tema KoanuecTBo B Tom umcie,
4acoB KOHTP. pao.
®a3a 3anycka (COBMeCTHOE MPOEKTHPOBAHUE U IVIAHMPOBAHUE Y4€OHOI0 ro/1a)
Beenenue 4
®a3a N0CTAHOBKHU U pellieHNsl CUCTEMHBIX 3124
1 ATOMBI XUMHUYECKHUX AJICMEHTOB 8 1
2 [Tpocteie BemecTBa 6
3 CoequHeHNsI XUMHUYECKAX DJIEMEHTOB 14 1
4 N3menenus, mpoucxXoAsIIre ¢ BEECTBAMU 12 1
5 [Tpaktukym Ne 1 3
6 PactBopenne. PactBopel.  CBoiictBa  pactBopoB | 18 1
AJEKTPOJIUTOB
7 [TpakTukym Ne 2 1
PednexkcuBHas ¢asza
8 HToroBoe TMOBTOpPEHUE, JIEMOHCTpAlUsl JIMYHBIX | 2
JOCTUKEHHUM 00y4aroIuxcst
Hroro 68 4
TemaTu4yeckoe miannpoBanue 9 kiace
Paznen | Tema KoanuecTBo B ToM umcie,
4acoB KOHTP. pao.
®a3a 3anycka (COBMeCTHOE IPOEKTHPOBAHUE U IJIAHMPOBAaHMeE Y4eOHOr0 rojaa)
1 OO01mas xapakTepuCcTUKa XUMUYECKUX IEMEHTOB U 10 1

XUMHYECKHUX peaKuid

da3a NOCTAHOBKH U PCIICHUA CUCTEMHBIX 3a1a4

2 Meramnsl 14 1
[TpakTuKym 2
Nel CpoiicTBa METAIOB U KX COCIUHEHUN
3 Hemeramsr 25 1
4 [TpakTrKym 3

No2 CBoHCcTBa HEMETAIUIOB U UX COE€TUHEHUN

PedaexcuBnasn ¢asza

5 O0o0mIenre 3HaHWH 1O XMMHUH MO0 Kypcy ocHOBHOH | 10 2
mkoJbl. ITogroroska x OI'D

6 [TpoekTHas AesTENbHOCTh 00YyUaIOIINXCS 4
Hroro 68 5

MaTepnaanO-TeXanecxoe o0ecreueHue AUCHUIIJIMHBI

KoMmmiekT AeMOHCTpPAallMOHHOTO M JabOpaTOPHOrO OOOpYJOBaHUS B COOTBETCTBUHU C
nepeyHeM y4eOHOro o0OpyIOBaHMS MO XMMMHU JJISI OCHOBHOM IIIKOJIBI, YTO MO3BOJISIET BBIIOJIHHUTH
MPAKTUYCCKYIO YaCTb IIpOTrpaMMbI ()IeMOHCTpaHI/IOHHBIe OKCIICPUMCHTHI, Q)pOHTaJ'H)HI)Ie OIIBITHI,
nabopatopHblie paboThI).

OO0uree odopyroBanue (XUmMHS)
JleMOHCTpPAIMOHHOE 000pY/I0BaHHE
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CocTaB KOMILIEKTA:

CronuKk TOABbEMHBIM Ha3HaueHHe: cOOpKa Y4YeOHBIX YCTAHOBOK, IUIABHBIM MOIBEM C
MOMOIIBIO0 BUHTA: HAJIMYME IITATUB JEMOHCTPALIMOHHBIM XUMHUECKUI: HA3HAYCHHE: TEMOHCTPAIIHS
npuOOpOB M YCTAaHOBOK, ONOpPA, CTEPXKHH, JIAIKH, MY(THI, KOJbIA: HAJIWYHE, BO3MOKHOCTH
3aKpeIUICHUS JIEMEHTOB HAa PA3JIMYHOM BBICOTE: HAJMUHWE amIapar Jjisl IPOBEICHUS XMMUYECKHX
peakuuii: Ha3zHaueHHe: JEMOHCTpalMs XUMHMYECKMX pPEakLUH, IOIJOTHUTEIb I[apoB U TIa30B:
HaJIM4Me, MaTepuasl KOJObI: CTEKJIO HaboOp AJIA 3JEKTPOJU3a JEMOHCTPAIlMOHHBIN: Ha3HAuyEHUE:
U3y4eHHE 3aKOHOB 3JIEKTPOJIM3a, COOpKa MOJIENN aKKyMYJIATOpa, EMKOCTb: HAJIMUYUE, HJIEKTPOMIbI:
HaJIMYME KOMIUIEKT MEpHBIX KOJIO Majloro o0beMa: Ha3HAa4YeHHE: JIEMOHCTPAIL[MOHHBIC OIIBITHI,
o0beM ko016: ot 100 ma 1o 2000 mi, HaGop daakonoB (250 — 300 M anst XpaHEeHHS PAaCTBOPOB
PEaKTHBOB). Ha3HAUYEHHUE: XPaHEHHE PACTBOPOB PEAKTHBOB, KOJIMYECTBO (pIakOHOB: He MeHee 10
IIT., Marepuan (JIaKOHOB: CTEKJO ;MpoOKa: Haiu4ue; MpuOOp UIs ONBITOB IO XHMHUU C
AIIEKTPUUYECKUM TOKOM (J1abopatopHbliii); [Ipubop ans wumOCTpanuy 3aKOHA COXPAaHEHHSI MAacCChl
BEIIECTB: cocyl] JlannmonbTa: Hanuuue, nmpoOKa: Halmuuyue, TUI Hpubopa: JEMOHCTPAL[MOHHBIN
HenutenbHas BopoHka: HaszHaueHue: pazjeneHue ABYX MXHJIKOCTEH IO IUIOTHOCTH, MaTepuall
BOPOHKH: CTEKJIO; YCTaHOBKa JJisi IEperoHKd BemiecTB: Ha3zHaueHue: AeMOHCTpauus OYHUCTKU
BEIIIECTBA, NIEPETrOHKA, KOJIOBI, XOJIOAWIBHUK JUI OXJaKACHUS, AJUIOHX, IpOoOKa: Halnu4yue, JJInHa
yctaHoBku: He MeHee 550 mm; [Ipubop ans momydeHus ra3oB: Ha3HAUYCHHE: MOJyYeHUE Ta30B B
MaJIbIX KOJHMYECTBAaX, COCTaB KOMIUIEKTa: HEe MeHee 6 mpenmeroB; bans xoMmMOWHMpOBaHHAsS
naboparopHas: baHs BoJsHas: Hajauuue, KOJIbLIA CMEHHBIE C OTBEPCTUSIMU DPA3HOrO JUAMETpa:
HaJIM4Me, TUIMTKA dJeKTpudeckas: Hanmnune PapdopoBas crymka ¢ mectukoM: Hasznauenwe: muist
pa3MenbYeHnsi KPYMHBIX (PaKIHUid BEHIECTB W MPUTOTOBICHHS TMOPOIIKOBBIX cMeceid; Komruiekr
tepmomeTpoB (0 — 100 C; 0 - 360 C)

KoMIieKT XHMHYeCKHX PeaKTHBOB
CocTraB KOMITJIEKTA:

Habop «Kucnotsl» (a30THas, cepHasi, cosiHasi, opTodocdopHast)

HaGop «I'mapokcuab» (Truapokcusi Oapusi, TUAPOKCHA Kalus, TMIPOKCH] KalblUs, THAPOKCH]
HaTpHs)

Habop «Oxcuapl MeTanaoBy (aTFOMUHUS OKCUJ, Oapusi OKCUJI, JKeJe3a

(IIT) okcua, kanpims okcua, Maraus okcun, meau (11) okcua, uHKa OKCH)
Ha6op «lllenouyHble U meI109YHO3eMeNbHbIE METAIBI (JIMTUHN, HATPH, KATTbIIUH)
Hab6op «MeTannsl» (aTOMUHUHR, )KETe30, MarHUi, Me/lb, LIUHK, OJIOBO)

Ha6op «lllenoynsle U 1me109HO3EMeNbHbIE METAIBI (JINTUHN, HATPHUH, KaJIbIIUH)
Hab6op «OrneonacHbie BemecTBay (cepa, pocdop (xkpacHsiii), okcu Gochopa(V))
Habop «I"anmorens» (101, 6pom)

Habop «["amoreHupy (aarOMHUHUS XJIOPUJA, aMMOHHUS XJopuia, Oapus u xmopuj, skenesa (1)
XJIOpUJI, Kallus MO, KaJlus XJIOpUA, KaldbIHsl XJIOPU, JUTUS XJIopu, Maruus xjaopun, meau (1I)
XJIOpUJI, HATpUI OpoMuJI, HATPUS GTOPUA, HATPUS XJIOPUJ, LIMHKA XJIOPH]I)
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HaGop "Cynbdatsl, cynbduasl, cynppurel" (amoMuHus cyinbdat, aMmMoHus cynbdar, xeneza (I1I)
cynebun, xenesa (1) cynpdar, 7-mu BoaHbIA, kanus cynbdar, kobansta (II) cynedar, maraus
cynbtdar, meau (1)) cynpdar GesBomubrit, meau (1) cynbdar 5-tu BoaHBIN, HaTpus CynbQun,
HATpUs Cylb(UT, HATpUs Cynbdar, HATPUS THIPOCYIb(AT, HUKENs Cynbdar

Ha6op "Kap6onater" (ammonus kapOoHar, kanus kapoonat, meau (1) kapOoHAT OCHOBHOM, HATPUS
KapOOHAaT, HATPHUs TUAPOKAPOOHAT)

Habop "®ocdarel. Cunukarel" (kaims MoHOTHApPoOopTOodocdaT, HATPUS CUIUKAT 9-TH BOJHBIM,
HaTpus oprodocdaT Tpex3aMeleHHbI|, HaTpus Auruapogdocdar)

Ha6op "Auneratsl. Pomanuner. Coequnenust xxene3a” (kamus anerar, kanus Geppo(Il) rekcanmanus,
kamusi ¢peppo (1) rekcanimoHna, Kamus poJgaHul, HATPUS alleTar, CBUHIIA alleTaT)

HaGop "Coenuuenus: mapranma" (kaaus nepmanranat, mapranmna (V) okcua, mapranma (I1)
cynbdat, MapraHiia XJI0pu)

Hab6op "Coenunenus xpoma" (aMMOHHMSI JUXpOMAT, Kallusl JuUXpomar, Kanus xpomar, xpoma (III)
XJIOpHU 6-TH BOJIHBIN)

Hab6op "Hurpatsl" (amoMuHMS HUTpAT, aMMOHUS HUTPAT, Kajdusl HUTPAT, KaJbLUsl HUTPAT, MEIU
(1) auTpar, HaTpUs HUTpAT, cepedpa HUTPAT)

Hab6op "Mnaaukarops!” (JaKMOUWI, METHJIOBBIN OpaHXeBbIH, peHondTanenH)

Ha6op "Kuciopoacoaepsxamue opranuueckue BeniecTsa’ (aleToH, IIULEepUH, AUITHIOBBIN 3¢dup,
CHUPT H-OYTHIJIOBBIM, CIHMPT H30aMWJIOBBIM, CIUPT H300YTWJIOBBIM, CHUPT STUIIOBBIM, (eHOI,
(dbopMallvH, STUICHTIINKOJIb, YKCYCHO-3TUIIOBBIN 3(hHp)

Hab6op "Yraesonoponbl" (0eH3MH, rekcaH, He(Th, TOIYOJI, IIMKIOTeCKaH )

Ha6op "Kucnorel opranudeckue" (KHCIIOTa aMUHOYKCYCHasl, KHUCJIOTa O€H30ilHas, KHCIoTa
MacisiHasi, KHUCIOTa MypaBbUHAs, KHCIIOTA OJICMHOBAs, KHUCIOTAa NaJbMHTHHOBAs, KHCIOTA
CTeapUHOBAs, KHCJIOTA YKCYCHasl, KHCIIOTA II1aBeIeBast)

HaGop "VrneBomel. AmuHB" (aHWIMH, aHWIAH CEPHOKUCIBIA , [[- TIIOK03a, MeETHUIaMUH
THJIPOXJIOPH]T , caxapo3a)

Indposas nadoparopus mo xuMuu (y4eHHIECKa)

OObecnieunBaeT BHINOJHEHUE J1a0OPaTOPHBIX pabOT MO XMMHUU Ha YpOKax B OCHOBHOW INKOJE U
IPOEKTHO-MCCIEI0BATENbCKOM IEATEIbHOCTH 00YYatOIUXCsl.

Komriuiekraus:
becnipoBoaHOM MyTBTHAATUUK TIO XUMHUU C 4-MsI BCTPOCHHBIMU JATYHKAMU:
Hatuuk pH ¢ nuamazonom u3mepenus He yxe yeM ot 0 mo 14 pH

JlaTyuk BBICOKOW TeMmepaTypbl (TEpMOIIApHBI) ¢ Tuana3oHoOM u3MepeHus He yxe deM oT -100 mo
+900C

JlaTuuk 27eKTpONPOBOAUMOCTH C uanazoHamu u3mepenus He yxke ueM oT 0 o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 0 20000 MKCMm

JlaTunk TeMieparypsl INIATUHOBBIN C IMANla30HOM M3MeEpeHUs He yxxe 4eM oT -30 mo +120C

OTaenpHble JATYUKHU:
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JlaTyuk OoNTUYECKON IIOTHOCTH 525 HM

Akceccyapsl:

Kab6ens USB coequauTensHbINH

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 AKCILTyaTalluy HU(poBoii 1abopaTopuu
Habop nabopaTopHoit ocHacCTKU

[Iporpammuoe obecrnieueHue

Meroanueckue pekoMmeHnanuu He Mmenee 40 padot

Haynure pyccKosi3pIMHOTO caiTa MoAAEPKKU

Hannune BuaeoposnKkosB.
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