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HoncunTe.anaﬂ 3aluCKa

HOSICHATEJILHAS] 3AIIUCKA
PaGouas IIporpamMma cocrasiena g COOTBETCTBHHY (:
1. ®enepansubm 3dKOHOM o1 29.12.2012 roma Ne 273-®3 «0g 00pa3oBannu
Poccuiickoit Deneparimmy
2. Ipeamernas mmnus y4eOnukoB I, E. Pymurnca, @, T Denbamana 8-9 KJIacCEI.

3. OcHOBHOIH obpasoBarensHoilf Hporpammoii OO0 MBQY «ITaonepcxas OI11y

[Iporpamma pazpadortana g COOTBETCTBUM ¢ GasmcHpy YYEOHBIM IIanoMm IS CTyIIeHH
OCHOBHOTrO 00111€r0 00pazoBanms, Xumus B OCHOBHO 1m1K01€ H3yHqaeres ¢ 8 no 9 kace, OOree
1HCIIO yYeOHBIX yacop 33 ABA TOxa 00y4eHus cocrapiser 140 4., u3 vux 70 (2us HeJeno) B 8
Kiacceun 70 2 u g Henenmo) B 9 kiacce.,

Yyebuuku Denepansroro L€PEYHS, B KOTOPBIX Peanusyercs nanuas IIporpaMmas
1. Xumus. 8 Kiacc (aBr. I, E. Pygmmc, D.T. CDenLgMaH)
2. Xumug. 9 KJacc (aBr. [, E. Pygmmc, D.T. CI)eJILgMaHQ

Ilianupyempre DE€3YIbTATEHI OcBOeHHS Y4eO0HOoro npeamMera

JlmaHocTHBIC YHHBEpCAIbHBIE yyefHpre AedcTBUS

® YBaXXE€HHE K Apyrum Hapogam POCCI/II/I H MHpa n IIpUHSTHE Hx, MEX3THUYECKAs TOHCpaHTHOCTL,
TOTOBHOCTH K paBHOHpaBHOMy COpr,IIHI/I‘{eCTBy;

* YBOKEHHE K [IEHHOCTsIM CCMBH, JFOOOBE K pupoje, [IpU3HaHKe eHHOCTH 3I0OPOBBSI, CBOETO I
APYTHX TrOnelt, ontumusm p BOCIIPHSTHH Mupa;



* TOTOBHOCTb ¥ CIIOCOOHOCTH K YJaCTHIO B IIKOJIBHOM CaMOYIPABJICHUH B IIPE/IC/Iax BO3PACTHLIX
KOMIIETCHIIHH (JIEXKYPCTBO B IIKOJIE U KJIACCE, YYaCTHE B IETCKAX U MOJIOAEKHBIX
0GIIIECTBEHHBIX OPraHU3AMAX, KONBHBIX ¥ BHEIIKOJIBHBIX MEPOLPHATHAX);

¢ TOTOBHOCTD M CIIOCOBHOCTH K BBIIIOIHEHHIO HOPM ¥ TpeOOBaHHH MIKOJILHON XKU3HH, IIPAB U
00s13aHHOCTEH yUECHUKA;

* yMEHHME BECTH JUAIOr Ha OCHOBE PABHOIPABHBIX OTHONICHUN U B3aNMHOI0 YBKCHUS 1
IPUHSTUS; yMEHUE KOHCTPYKTUBHO Pa3pernaTh KOHMIMKThL

* TOTOBHOCTD U CIIOCOOHOCTH K BBITTOJIHEHUIO MOpPaJIbHBIX HOPM B OTHOILICHHUH B3POCIJIBIX 1
CBEPCTHHKOB B IIKOJIC, 1OMaA, BO BHey‘Ie6HBIX BUIax ACATCIBHOCTH,

* TI0OTPEGHOCTH B YYACTHU B OOINECTBEHHOM KU3HHA OIMIKANIIET0 COLMATBHOTO OKPYKEHHU,
0OIIECTBEHHO TTOJIC3HON ACATEILHOCTH;

* YMCHHEC CTPOUTH XXU3HECHHBIC IITTAHLI C y‘léTOM KOHKPETHBIX COMMAJIBHO-UCTOPHUYCCKUX,
TIOJINTUYCCKUX U SKOHOMHUYCCKUX YCHOBHﬁ;

* YCTOMUMBEIH MO3HABATENLHBIN HHTEPEC U CTAHOBIICHHE CMBICTI000pasytomel QpyHKIHI
[I03HABATEILHOTO MOTHBA;

* FOTOBHOCTE K BEIOOPY MPOPHIEHOT0 00Pa30BaHusl.

BBIIYCKHUK MOIYYUT BO3MOXKHOCTD 71 (POPMHPOBAHHUS:

* BRIP@KEHHOM yCTOHUMBOH ydeOHO-TI03HABATEIFHOM MOTUBALUY M HHTEPECA K yYCHHIO;
* TOTOBHOCTH K caM0OOOPa30BaHUIO U CAMOBOCIIUTAHHIO;

* aJIeKBATHOM ITO3UTHBHON CAMOOIICHKH U SI-KOHIETIIHH;

* KOMIIETEHTHOCTH B pe€ajiu3allii OCHOB I‘pa)KZ[chKOﬁ UJICHTUYHOCTH B IIOCTYIIKax U
HCATCIbHOCTH,

* MOPATBHOTO CO3HAHMS HA KOHBEHIIMOHAIBHOM YPOBHE, CIIOCOOHOCTH K PELICHHIO MOPAIbHBIX
JIMIIEMM Ha OCHOBE yU&Ta IMO3MIHIA YUaCTHUKOB AMUJIEMMBI, ODHEHTAIIMU HA UX MOTUBBI A
YyBCTBA; YCTOWYHBOE CICAOBAHHE B IOBEJIEHHMH MOPAJILHBIM HOPMAM U STHYECKUM
TpeOOBAHUSM;

e DMITATHUH KaK OCO3HAHHOI'O TIOHUMAaHUS U COIICPC)KUBAHUA YyBCTBaM APYTHX, BBIan(a}OHleﬁCH
B IIOCTYIIKax, HAIPaBJICHHBIX HA IIOMOIIb U obecrieucHue 6narononytm;1.

PeryjasiTHBHbIE YHUBepPCAJIbHbIEC ydeOHbIe JeHCTBHSA
BhIyCKHHUK Hay4uTCA:

° [[eJICNIOJIaraHuI0, BKJIFOYAA IIOCTAHOBKY HOBBIX Heneﬁ, npeo6pa3013aHHe HpaKTI/I‘-IeCKOfI 3agaqyu
B [IO3HABATCJIbHYIO;



* CaMOCTOSATENHO aHATTH3HPOBATE YCIOBHSI AOCTHKCHHUS LIETM Ha OCHOBE yYETA BLIETCHHBIX
YUUTCIIEM OPHEHTHPOB JIEHCTBHS B HOBOM y4eOHOM Marepuae;

* IITAHUPOBATS ITYTH NOCTIKCHUS IeJIei;

* YCTaHABIMBATh LENEBEIC IPHOPHTETHI,

* YMCTb CaMOCTOSTEIIEHO KOHTPOIMPOBATH CBOE BPCMA U YIIPABIISTE MM,

* IPUHUMATH PELICHHS B HPOGIeMHOM CHTYyallud Ha OCHOBE IIEPErOBOPOB;

* OCYIICCTBJIATh KOHCTATUPYIOMIHI 1 IIPCBOCXUINAOIIHE KOHTPOJIB 110 Pe3yJbTaTy u 110
CIOCOOY NeHCTBHS; aKTyabHbIi KOHTPOJIb Ha ypOBHE POU3BOILHOIO BHUMAaHHS;

* 8ICKBATHO CAMOCTOSITEILHO OLEHUBATE TIPABUJIEHOCTD BBIIIOTHEHUS EHCTBHS H BHOCHTE
HEOOXO/TIMBIE KOPPEKTHBEI B HCIIOTHEHUE KaK B KOHIIE IEHCTBHUS, TaK U 1o X0my ero
peanu3zanuu;

* OCHOBaM IIPOTHO3UPOBAHUS KK IIPETBHICHHS Oymymmmx cobbrruit i Pa3BUTHS IIporecca.
Bemyckuuk mosyuur BO3SMOXHOCTb HAYYHUTHCS:

* CAMOCTOSTEIILHO CTABUTH HOBBIE yUeOHbIe LeJH U 3a/1a4H;

* HOCTPOCHMIO JKU3HEHHBIX TUIAHOB BO BPEMEHHO2H IepcnekThBe;

° IIpHu INTAaHUPOBAHUM HAOCTHXKEHHUS I1eJIeH CaMOCTOSITeJIBHO, IIOJTHO M aqeKBaTHO YYHTHIBATH
yClIoBusg u CpeacTBa ux HOCTHXXCHUS;

* BBIICIIATE albTEPHATHBHEIE CIIOCOGK] AOCTIKCHHUS LENU U BEIOMPATH HauGoTee s} dexTuBHLIH
CIIoco0;

IIO3HABATENBHBIX 3anaq,

* @/ICKBATHO OIICHUBATH OOBEKTHBHYIO TPYAHOCTE KaK Mepy hakTU4ecKkoro wiu
TIPE/IIONAaraeMoro pacxoza pecypeos Ha pelienue 3agaqu;

® AI€KBaTHO OLIEHUBATH CBOM BO3MOXKHOCTH AOCTHIXKCHUS I1EeJIH OnpenenIEHHOM CJIOXXHOCTH B
PpasnuYHbIX c@epax CaMOCTOATEILHON ACATECIIbHOCTH;

¢ OCHOBaMm CaMOperHHHHH SMOUHUOHAIBHBIX COCTOHHHfI;

IlosnaBarensunie YHHBeEpCaJIbHbIE y9eOHbIe AeiicTBHS

Beimyckauk mayuures:



* OCHOBaM peanu3alum IpoeKTHO-HCCIE0BATEThCKON NEATENbHOCTH;
* IPOBOJUTh HAOIIO/IEHHE H OKCIIEPHMEHT IO PYKOBOJCTBOM yYHTEISI;

* OCYIICCTBIITh PACIIMPEHHBIH TOMCK HH(OPMAIHH ¢ HCITI0JIb30BAHUEM PECYPCOB OUOTHOTEK 1
Wnteprera;

* Co31aBarTh U Hp606pa30BBIBaTI> MOJEINA U CXEMBI I peuienus 3ajauy;

* OCYMICCTBIIATE BEIOOP Hanbotee 5 heKTHBHDIX CIIOCOOOB PEIICHNUS 3314 B 3aBHCHMOCTH OT
KOHKPETHBIX yCIIOBHIA;

¢ JaBaTh OIIpeJiCIeHue IIOHATH M,
® YCTaHaBJIUBAThH HIPUYUHHO-CJIEICTBEHHBIE CBsI3H,

® OCYIIECTBJISTD JIOT HYCCKYIO onepanuro YCTaHOBNIEHU S POOOBUIOBBIX OTHOIHGHI/IfI,
OIrpaHuYCHHUEC IIOHATHS,

* 00001aTh TOHATHS — OCYIUCCTBIIATH JIOTHYECKYIO OTIEPaIHIO [IEPEX0a OT BUIOBBIX
HPH3HAKOB K POMOBOMY HOHSATHIO, OT MOHSTHS ¢ MCHBIIMM 0OBEMOM K HOHSITHIO ¢ GOITH M
00BEMOM;

® OCYWICCTBIATH CpaBHCHUE, CepHanuro u KJ'IaCCI/I(bI/IKaLII/IIO, CaMOCTOSTEIIBHO BI)I6I/Ipa$I
OCHOBAHUA U KpUTCPpUU 1151 YKa3aHHBIX JIOTHYECKUX onepaunﬁ;

¢ CTPOUTH KH&CCI/I(I)HK&HI/IIO Ha OCHOBC TUXOTOMHUYECKOTrO ACJICHUS (Ha OCHOBE OTpI/II_IaHI/IH);

* CTPOUTH JIOTHYECKOE paccykieHue, BKITIoUaromee YCTaHOBJICHHE IIPUYUHHO-CJIC/ICTBEHHEIX
CBs3€H;

* 00BSICHATE SABJICHUA, IIPOIIECCHI, CBSI3HU U OTHOLICHUS, BBISIBIISIEMBIE B Xone HCCIIENOBaHU,
* OCHOBaM O3H8.KOMHT€J'IBHOFO, H3Yy4aroIiero, YCBauBaromero u IIOUCKOBOTO YTCHHUS,

° CTp}’KTypI/IpOBaTB TCKCTHhI, BKIIIOYas YMCHHUE BBIACIIATD [JIABHOE U BTOpOCTeHEHHOG, I'IaBHYIO
HJICKO TEeKCTa, BBICTpauBaTh IIOCIEMOBATENBHOCTD O CBIBAEMBIX CO6BITHﬁ;

* paborars ¢ MeTagopamu — moHuMAaTE IICPEHOCHBII CMBICIT BBIP&KEHMUH, TIOHUMATE 1
YIOTpeOITh 060POTH peun, TIOCTPOCHHbIC Ha CKPBITOM YIIOAOGICHHH, 00pasHOM COMIKEHUN
CIIOB.

Beurycknux noyunt Bosmoxnocrs HAYYHTHCS:
* OCHOBaM pe(IEKCHBHOTO YTeHY;
* CTAaBUTH POOIIEMY, apryMEHTHPOBATH & aKTYaJIbHOCTB;

* CAMOCTOATEIILHO POBOIUTE UCCTET0BAHNE HA OCHOBE [IPUMEHCHHSI METOJIOB HAGTIOACHHUS |
9KCIEPHMEHTA,

* BBIIBUT'ATh TUITOTE3BI O CBS3SIX M 3aKOHOMEPHOCTAX COOBITHH, IPOIECCOB, 00BEKTOB;



* OPraHu30BbIBATH HCCICIOBaAHHUE C (G193 0] IIPOBEpPKHU TAIOTE3;

* ACTATE YMO3aKITIOUeHUs (MEAYKTHBHOE | Mo AHAJIOTHH) M BRIBOJbI Ha OCHOBE apryMeHTaIim.

KOMMyHI/IKaTI/IBHbIe YuuBepcaabHLIC y‘leﬁﬂble JAefCTBHA

Beiyckuuk mayanrcs:

(v

COTpyIHH YECTBE;

* GopmympoBats coberBeRmOE MHCHHE 1 IIO3HIIHIO, ApryMEHTHPOBATE I KOOPJIMHUPOBATS €& ¢
TMOSHLHSMH MIAPTHEPOB B COTPY IHUUECTRE TIpH BRIPabOTKe 001IEr0 perneHus B COBMECTHOIH
ACATENBHOCTH;

JUIA OIIIIOHEHTORB O6p330M;

* 3a1aBaTh BONPOCKI, HEOOXOMUMBIE JTIs OPraHu3anuy COGCTBEHHOM NesTeNbHOCTH 1
COTPYIHUYECTBA C IAPTHEPOM;

¢ OCYHICCTBIISTE B3aHMHBINA KOHTPOJIb U OKa3bIBATH B COTPYIHUYECTBE HCO6XOIII/IMYIO
B3aHMOHOMOHII>;

* aICKBAaTHO HCIIOJIL30BaTh pCueBEIC CpEacCTBa Jurst peumenus Pa3IMYIHBIX KOMMYHUKATUBHBIX
3a1a4; BIaleTh YCTHOM 1 IIUCBMEHHOH PEULBIO; CTPOHUTHh MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKEBI)IB&HHC;

CIIOCOOBI PaGoTHI;
* OCYIUECTBILATE KOHTPOJb, KOPPEKIHIO, ONCHKY NeHCTBHY apTHEPa, YMeTh yoexiaTe,;

* paboTaTsk B rpymme — YCTaHABIIBATE pabovme OTHONICHHS, a3 derTHBHO cOTPYRHIATE 1
CIIOCOOCTBOBATH MPOYKTHBHOI KoOoIepanmu; WuHTerpupoBatses B TPYIIY CBEPCTHUKOB U
CTPOMTE IPOAYKTUBHOE B3aMMOIEHCTRHE co CBEPCTHUKAMHU H B3POCIBIMH;

¢ OCHOBaMm KOMMYHUKATHBHOH pe(bHCKCI/II/I;

* MCIIOJIb30BaTh a€KBATHBIE SI3HIKOBLIE CPeACTBA NI OTOOPAKEHHU CBOMX 9YBCTB, MBICJIEH,
MOTHBOB ¥ TIOTPeGHOCTEH;

* 0TOOpaXaTh B peun (onmucanue, 00BsACHEHHE) CONCPIKAHUE COBEPIIAEMBIX IEHCTBHI Kak B
bopme rpomxoit COLHATU3UPOBAHHON pedn, Tak 1 B (bopme BHyTpenneit peun.



BBIHYCKHI/IK IIOJIYYHUT BO3MOXXHOCTE HAYYUTHCA:

* YUHMTLIBATh U KOOPIMHHUPOBATH OTIHIHbIE OT COOCTBEHHOH TTO3HITHH JPYTHX JIOneif B
COTPY/THHYECTBE;

* YUMTBIBATD PA3HBIC MHEHHS H HHTEPECH! H 060CHOBLIBATE COOCTBEHHYIO TTO3HIHIO;
* [IOHUMATh OTHOCHTEIBHOCTh MHEHHIT U IIOXOI0B K PEHICHHIO IPOBIIEMEI;

* HPOZYKTHBHO pa3peInaTh KOH(IAKTH Ha OCHOBE y4ETa HHTEPECOB U ITO3UIHI BCex
YHaCTHUKOB, IIOMCKA ¥ OLEHKH AThTePHATHBHBIX Croco0oB paspenieHus KOH(JIIHKTOB,
AOTOBAPUBATLCS M IPUXOMHUTH K OOIIEeMy PCILICHAIO B COBMECTHOM NESTENBHOCTH, B TOM YHCIe B
CHTYallu! CTOJIIKHOBEHHS HHTEPECOB;

* Opatb Ha cebs UHHIMATHBY B OPraHU3alluUd COBMECTHOIO JCHCTBUS (1eJ10BOE JUIEPCTRO);

¢ OKa3hbIBaTh OOANEPXKKY U COMEUCTBHE TEM, OT KOI'O 3aBUCUT JOCTHIXXCHHUE I[EJIH B COBMECTHOH
ACATCIBHOCTH;

* OCYIICCTBIIATE KOMMYHHKATHBHYIO peduexcuro kak oco3Hanue OCHOBAaHHH COOCTBEHHBIX
JCUCTBUH U nelicTBui napTuépa;

* B IIPOLCCCE KOMMYHHKALUH OCTATOYHO TOUHO, ITOCIICI0BATEIIBHO | LIOJHO IIepe/1aBaTh
ApTHEPY HEOOXOMUMYIO HHBOpMAIHIO Kak OPUEHTHD I IOCTPOEHHUS IeHCTBYS;

® BCTyIaTh B AHAJIOT, a Takxe y4JacTBOBAThH B KOJIJIEKTHUBHOM O6C}’>KI[CHI/II/I HpO6HCM,
Y4JacTBOBaTh B AUCKYCCUH U apFYMeHTI/IpOBaTL CBOIO IIO3ULHIO, BIAJETH MOHOJIOTUYECKOH U
JHAJIOTUYECKOMN (bOpMaMI/I Pe€4Hu B COOTBETCTBHUH C I PaMMaTHYECKUMU U CHHTAKCHYECKUMU
HOpMaMHu POIHOrO SI3BIKA;

* CI€10BATh MOPAJIBHO-3THYECKUM U [ICUXOJIOTHYECKUM IPUHIUIIAM OOIIEHHUS 1
COTPYIHUYECTBA HAa OCHOBE YBAKHTEIIBHOLO OTHOIICHUS K APTHEPAM, BHUMAHUS K JIIIHOCTH
APYIoro, aAeKBaTHOIO MEKIHYHOCTHOLO BOCIIPHATHS, FTOTOBHOCTH a/IeKBATHO pearuposars Ha
HYXKIBI IPYTUX, B YACTHOCTH OKA3bIBATE IIOMOIIb ¥ SMOLHOHAIBHYIO HOIIEPIKKY mapTHEPAM B
TIPOLIECCE NOCTHMKEHUS OGIIEH e CcOBMEeCTHOI JESATETBbHOCTH,

* YeTpausath 5 peKTHBHBIE IpynIOBHE 00CysKeH s 1 obeceunBaTs 0GMex 3HAHUSMH MKy
WICHAMH IPYNIBI IS IPUHSTAS ) DEKTHBHBIX COBMECTHBIX PEIIEHHI;

* B COBMECTHOH NEeATENBHOCTH YETKO bopmyuposats nenu I'PYNITBI ¥ TO3BOJIATE €8
Y4aCTHHKAM MPOSBIATE COOCTBEHHYIO OHEPIUIO UL NOCTHXKSHHUS STHX I1eTIei.

Ilpeamernbre pe3yabTaThI
Beimyckauk nayuures:

° OIIMCBIBATH CBOMCTRBA TBEPABIX, KUIOKUX, F&BOOGp&BHLIX BCILICCTB, BRIACIIS UX
CYIICCTBEHHBIE IIpU3HaKW,

°® XapaKTepHU30BaTh BCIICCTBA IO COCTaBy, CTPOCHUIO » CBOﬁCTBaM, YCTaHaBJIUBaTh
NPHYIUHHO-CJICACTBEHHBIE CBs3U MEXIy NaHHBIMU XAPAKTCPUCTHKAMHU BCIICCTBA,



. H300paXkaTh COCTAB MPOCTEH X BCILECTB € MOMOUIBIO XUMHYECKHX bopmyn u
CYIHOCTE XUMHYECKUX PEaKImif ¢ TIOMOIIBIO XMMIIECKAX ypaBHEHHMIA;

o BBIYUCIIATL OTHOCI/ITGJILHYIO MoneKmepHon H MOJIAPHYIO MacChl BCIIECTB, a TaKxe
MacCOBYIO HOJIIO XUMHYECKOTO JJIEMEHTA B COG[[I/IHCHI/IHX;

e CPaBHHUBATE 10 COCTaBy OKCHIFI, OCHOBaHWU3I, KHCJIOTEI, coJn,
® KJIaCCI/I(i)I/IHI/IpOBaTB OKCHIBI U OCHOBAaHHUY 110 CBOﬁCTBaM, KHCJIOTHI ¥ COJTH — 1o COCTany;
. OIIHCEIBATL COCTaB, CBOYICTBA U 3HayeHue (B IIpupose u IPpaKTHYECKOMH HACATECIBbHOCTH

T-I(?.HOBerfl) IIPOCTRIX BEITECTB — KHCJIOpOoJa u BOIOpona;

. TI011b30BAThCs JTaGOpaTOpHBIM 000pynoBanueM 1 XuMuIIECKO IIOCYIOH;

e IIPOBOIUTEH HECIIOXXHEBIE XUMHUYECKUE OIBITEL u Ha6JIIO,Z[€HI/I$I 38 H3MEHEHHEM CBOMCTB
BCIICCTB B IIponecce ux HpCBpaHICHI/II\/'I; CO6JIIOI[aTI> IIpaBuJIa TEXHUKH 6€3OH8.CHOCTI/I IIpu
IIpoBeAEHUU H8.6JHO}_'[6HI/II7I H OIIBITOB;

Bemyckmuk nosyunr BO3MOXHOCTb HAYyUHTHCS:
. TPaMOTHO 00OpaImaTses ¢ BemecTamy g [IOBCETHEBHOM JKH3HU;

N OCO3HaBAaThHL H€O6XOIII/IMOCTL CO6J’IIOI[CHH51 OpPaBUII 3KOJTOTHYECKH 6C3OHaCHOFO

. Pa3BHBATH KOMMYHHKATHBHYO KOMIICTEHTHOCTB, HCIIONB3Ys CpesicTRa YCTHOTO U
THCbMCHHOTO OOINeHNS, HpOSBIISITE TOTOBHOCTE K yBaXXCHHIO HHOH TOukH 3PEHHUS TIpH
obcyxIeHun PE3yJIbTaTOB BBINOIHEHHO paboThL;

Kacaromeincs HCII0JIb30BaHUS PasinYHbBIX BCIIECTB.



Bomyckuuk maywmres:

. KIIACCH(UIMPOBATE XUMHYeCKe SJIEMEHTEL Ha METaIUThI, HEMETAILITH, SJIEMEHTBI, OKCHIEI
1 THIPOKCHBI KOTOPEIX aM(oTepHb, 1 MHEPTHEIC 3]IEMEHTSI (Ta3bl) U 0CO3HAHS BaXHOCTH
YIOPSTOYCHHOCTH HAYYHbIX 3HaHHIA;

. PAacKpbIBaTh CMBbICI IepHonHTecKkoro 3akona J[.1. Menneneena;

CHCTEMEI, a Takxe Kalmg u KaJbIus;

. PasJI4aTh BUJIBI XHMUYECKOI CRs13y: HOHHYIO, KOBaJICHTHYIO TIOJIIPHYIO, KOBAICHTHYO
HETIOJISIPHYIO 1 METaJUTHIeCKyo;

. H300paKath s11eKTponHEe hopmys Bemects, 00pa30BaHHBIX XHUMUYECKIMY CBSA3SIMHU
pasHoro Buja;

. BBUABJISATE 3aBUCHMOCTE CBOCTR BELICCTBA OT CTPOEHHS ero KPHCTAIINYECKON permneTku
(uoHHOI, aTOMHOH, MOJIEKYIIAPHOI, MeTalnnyeckoii);

. XapaKTepI/IBOBaTB XUMHUYECKHe OJIEMEHTBI U UX COCOUHEHUS Ha OCHOBE IT0JIOKEHU S

e OIIHCHIBAThH OCHOBHEIE IPEANIOChLTKHT OTKPBITUS ,HH MeH,Z[eJIeeBLIM IE€PUOIUYECKOro
3aKOHa u IEPUOIUYECKOM CUCTEMEI XHUMHUYECKUX S3JIEMEHTOB U MHOI 006pa3Hy}o Hay4Hyro
ACATENIbHOCTH Y4eHoro;

. OCO3HABATL HAYYHBIC OTKPBITHS Kak PC3YNBTAT JUTUTENBHBIX HaOIO/IeHHH, OmbITOR,
HAaYYHOH MONEMHKH, HpeooeH s TPYIHOCTEH U COMHEHUi].

BLIHYCKHI/IK IIOJIY9HuT BO3MOXXHOCTBH HaY4YUTHCS:

e OCO3HaBaTh 3Ha4YCHHeE TCOPETHYECKHUX 3HaHUM IS IIpaKTHYECKOI ACATCIIEHOCTH
4CJIOBEKa,;

® OIIHCHIBATEH U3YYEHHEBIC OOBEKTE] Kak CHCTEMBI, IIPUMEHSS 10T HKY CHCTEMHOTr0O aHajinsa;
* HOPUMEHATH 3HAHUS O BaKOHOMepHOCTSIX IE€PUOIUYECKOLT CHCTEMBI XUMHUYECKUX



OIHOT'O U3 BAXHEUTITNX 3aKOHOB IIPUPOALI, a TaKXKe O COBPEMCHHEIX NOCTHIKEHUIX HAaYKH U
TCXHHUKHU.

MHoroo6pasue XuMHUecKITx peaxItuii.

Bremyckuuk nHaygnres:

® O0OBICHATE CYTb XUMHUYECCKUX IIPOLECCOB;
® Ha3bIBATh IIpU3HAKU U YCJIOBHS IPOTEKAHUS XUMHYCCKHUX peaKum“I;
® yCTaHaBIMBaTh HPHHAUIC)KHOCTh XUMUYECKOM peakmuu K OHpCI[CJ'IeHHOMy THUITY 110

OMHOMY U3 KIaCCH(UIMNPOBAHHEIX PHU3HAKOB:

1) o wmcny u cocraBy mexommpix BCIICCTB 1 IPOAYKTOB PEAKIMH (PEaKIIHK COC/IHHEHHS,
PA3NOKCHUSA, 3aMCIIEHUS] X 0OMEHa);

2) IO BBUIETICHHIO WITH IIOTTIOMIEHHIO TEILTOTE (peaximu 9K30TepMuUecKue 1
SHAOTEPMHUYECKHE);

3) IO U3MEHEHHUIO CTeNeHel OKHCIIeHHs XUMHYECKUX DJIEMEHTOB (OKHCITHTEILHO-
BOCCTAHOBUTEIIbHBIE PCAKIIHH);

4) o obpatumocTH mporecca (peaxuum oGpatumble 1 HEOOpaTUMEIE);

. Ha3bIBATH (DAKTOPBI, BIMSIOINIE HA CKOPOCTh XUMHUYECKHX PEeaKIHii;
. Ha3bIBaTh ()aKTOPEI, BIMSIONIHE Ha CMCIICHUE XUMHYIECKOTO PABHOBECHSL;
. COCTABIATE YPABHEHUS SIIEKTPOIHTHYECKOH AUCCOLHALMH KHCIIOT, IIENI0Yet, coei;

IIOJIHBIC 1 COKpAaIlCHHBIE HOHHBIC YpaBHEHUA peaKuHﬁ O6M€H8_; YPaBHEHUS OKUCIIUTEIILHO -
BOCCTAaHOBUTEIbHEIX peaKuHﬁ;

. TIPOTHOSHPOBATE NPOJYKThI XUMUYECKUX PEAKIIHIA 110 (opmynam / nazpaHmIM HCXOTHBIX
BCIICCTB; OIPENISIIATH HCXOIHEIE BEIECTRA 10 opmyam / HazBarmam IPOJIYKTOB PEaKIIHY;

* COCTaBJIATH YpaBHEHUs peaKuHﬁ, COOTBETCTBYIOIIHUX II0CJIE1OBATEIILHOCTH (((HCHOT-IKC»)
OpeBpalleHun HEOpraHnyeckux BCIICCTB pa3InYHbIX KJIaCCOB;

. BBUIBIIATE B IPONECCE 9KCHIEPUMEHTA MPH3HAKH, CBUJICTEIIbCTBYIOINHE O IPOTEKAHUH
XMMHUYECKOM peakiuu;

. TOTOBUTL PACTBOPBI C OTIPEIENICHHON MACCOBOM moeit PacTBOPEHHOIO BEIIECTBA;

° OpeacIATh Xapaxkrep CPEIbl BOJTHBIX PacTBOPOB KUCIOT U IIEJI0YEH 110 U3MECHCHUIO
OKpacku HHAAKATOPOB,

°® IIPOBOJUTEL KAYECTBEHHbBIC peakuuu, IOATBEPXKIAIOIIUE HAJTUYHUE B BOIHBIX pacTBOpax
BCIIECTB OTACJIBHBIX KATHOHOB " aHUOHOB.

BBIHyCKHI/IK IOJIYYHUT BO3MOXKHOCTH HAy4YUThCH:



. COCTABJIATH MOJIEKYJIAPHEIE U TOJTHBIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM
yYpaBHEHUSIM;

L NPUBOIUTE IIPUMEPBI peaKHHﬁ, TIOATBEPXKAA0ITNX CYILIECCTBOBAHUC B3aUMOCBA3HU MCKIY
OCHOBHBIMH KJIacCaMHi HCOPTaHHUYICCKUX BCIICCTB,

. IIPOTHO3HPOBATH PE3yILTATH BO3ACHCTBHS Pa3TUYHbIX (akTOPOB HA CKOPOCTh
XMMHYECKON peakiiuy;

. IPOTHO3MPOBATH PE3YJIHTATHI BO3ACHCTBUS PA3IMIHBIX (HaKTOPOB Ha CMEIIECHNE
XHUMHUYECKOTO paBHOBECHS.

Muoroo6pazue BeIecTs.
BBITyCKHUK HAYyYHTCS:

. ONpeIENATh IPUHAUISKHOCTS HEOPIraHUUECKHX BEIECTB K OJHOMY M3 M3yYCHHBIX
KJIACCOB/TPYIIIL: METAIUIB i HEMETAJLIbl, OKCH/IBI, OCHOBAHUS, KHCIIOTBI, COJIM;

. COCTaBJISITH (POPMYJIBI BELIECTB 110 UX HA3BAHUSIM;
. OIpEIEIISITh BAJICHTHOCTD U CTENEHb OKUCIICHHS JJICMEHTOB B BEIECTBAX;
. COCTABIIATE (OPMYJIBI HEOPTAHMUECKHUX COEMHEHUH 0 BAICHTHOCTAM U CTETICHSIM

OKHCJICHHUS DJIEMEHTOB, a TAKXKE 3apsijlaM MOHOB, YKa3aHHbBIM B TaOJMIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHHU U COJICH;

. OOBSICHAT 3aKOHOMEPHOCTH M3MEHEHHUS (PU3MIECKUX U XHMUYECKHX CBOHCTB MIPOCTBIX
BEIIIECTB U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX 2JIEMEHTAMHU BTOPOIO U TPETHEr0 ICPHOIOB;

. Ha3bIBATh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEePHBbIE I TPYIIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

N Ha3bIBATb 06mne XHUMHUECKHE CBOUCTBA, XapaKTEPHBIC I KAXX0Iro Kjilacca BCHICCTB,

. TPUBOAMTH ITPEMEPHI PEAKIIHH, TTOATBEPKIAIOIIMX XUMAYECKHE CBOUCTBA
HEOpPraHMJYeCKHUX BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAHHUH ¥ COJICH;

¢ OIIPEICIISATh BEIECTBO — OKUCIIUTCIIb H BCIICCTBO — BOCCTAHOBUTEIIb B OKHUCIIUTECIILHO —
BOCCTAHOBUTEJIBHBIX PCAKIIUAX,

¢ COCTaBJIATDH 3H€KTpOHHBH71 6anaHc 1Mo IPEUIOKCHHBIM CXEMaM peaKuHﬁ;

° IIPpOBOAUTDH JIa60paTOpHLIC OIIBITEI, IIOATBEPXKIAOINE XUMHUICCKHUC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPTaHUICCKUX BEIIECTB,

. IIPOBOIUTE JIAGOPATOPHBIE OIBITHI IO IOIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB:
BOJIOPO/Ia, KHCIIOPO/a, YITIEKHCIIOrO ra3a, aMMHaKa; COCTaBIIATh yPAaBHEHHUS COOTBETCTBYIOMIMX
peaKIuii.

BBIIIYCKHI/IK IIOJIYYUT BO3MOXKHOCTH HAYYHUTBHCA:

* rpaMOTHO 06pamaTbc;1 C B€IICCTBaMHU B IIOBCETHEBHOM JKU3HU,



* 0CO3HABaTh HEOOXOIUMOCTE COGITIOMEH TIPABHII SKOJIOTHYECKH GE30I1aCHOTO TOBEICHHS B
OKpYKaroIel NpUpoaHOii cpese;

* LIOHAMATB CMBICI F HEOOXOMUMOCT COGITFOICHHS] IPEANNCaHW, TpeIIaraeMelx B
MHCTPYKIHSX 110 HCIIOJIb30BAHHIO JIEKAPCTB, CPC/ICTB OBITOBOH XUMUH | J1p.;

* HCTI0JIb30BaTh IPUOOPETEHHBIE KITIOUEBhIe KOMIIETEHTHOCTH ITPH BBITIOTHEHIH
HCCIIEI0BATENBLCKHX TIPOEKTOB T10 U3YYCHHIO CBOMCTB, CIIOCOOOR TIOJTYYCHUS ¥ PacIIO3HABAHMUS
BEIIECTB;

* PA3BUBATL KOMMYHHKATHBHYIO KOMIICTCHTHOCTB, HCTIOJIB3YS CpencTBa YCTHOH W MHUCBMEHHO
KOMMYHHUKAIUH IPH paboTe ¢ TekcTamu Y4eOHMKA U JIOTIOTHATETHHO} JHTEPATYPOii,
CHPABOTHBIMU TaOIIMLAMH, IPOSIBIISTH TOTOBHOCTE K YBOKCHHIO MHOH TOYKH 3pEHUS HpH
00CYKIEHNH pe3ybTaToR BBIIIOJIHEHHOH paboTr;

* OOBEKTHUBHO OICHUBATE HH()OPMALHIO 0 BelmecTBax u XUMHYCCKUX IIPOUECCaX, KPHTHUECKH
OTHOCHUTELCS K TICEBIOHAYYHOM MH(DOPMAIHH, HETOGPOCOBECTHOH peKiIame, Kacaroeiics
HCIIOJIb30BAHMS PA3IUYHEIX BELIECTR,

* OCO3HABAaTh 3HAYCHHUE TCOPETUYECKUX 3HAHUH ML IPAKTUYECKOM HCATCIbHOCTH JCJIOBEKA,
¢ OIIUCHIBAThH HU3YYEHHBIE 0OBEKTEI KaK CHCTEMBI, TIPUMEHS S JIOTHKY CUCTEMHOI'O dHAaJIn3a,

¢ IIPUMCHATH 3HAHUS O 3aKOHOMepHOCTHX HNCPHUOINIECKOH CUCTEMBI XUMUYECKUX DJIEMEHTOB IS
O6’I>SICHGHI/I}I A IPEBUIEHUS CBOHCTR KOHKPETHBIX BCIIECTB;

* PA3BUBATL HH(OPMAITHOHHYIO KOMIIETEHTHOCTE IIOCPEACTBOM YriiyOIeHus 3HaHmi 06 HCTOPHH
CTaHOBJICHUS XUMUYECKOU HAYKH, €& 0CHOBHEIX TIOHATHH, TIEPHONYECKOTO 3aK0HA KAk OJIHOTO
H3 BOKHEHIINX 3aKOHOB IPHPOJEL, a TaKke o COBPEMCHHbIX JIOCTHXKCHUAX HAYKH W TEXHHKIL

* COCTABJISTE MOJIEKYIIAPHEIE U MOJHBIE HOHHEC YPAaBHEHUS 110 COKPAIIEHHBIM HOHHEIM
YPaBHEHUSM;

* IPUBOUTH IIpUMEPBI peaKuHﬁ, HOZ[TBCp)K,ZIaIOHII/IX CYIECTBOBAaHUE B3anMOCBI3U MeXny
OCHOBHBIMH KJIaCCaMH HEOprannyeckux BEIICCTB;

* IPOTHO3UPOBATH PE3YIIbTATHI BO3ACHCTRIS PA3IMYHBIX (PaKTOPOB Ha U3MEHEHIE CKOpOCTH
XUMHYECKOH peakiuu;

* IPOTHO3UPOBATH Pe3YIbTAThl BO3AEHCTRIS PasIUIHEIX (AKTOPOB Ha CMeleH e XHMUYECKOro
paBHOBeCHS.

° HpOI‘HOSHpOBaTB XHMHUYECKHE CBOMCTBA BCIIIECTB Ha OCHOBE UX CcoCTaBa u CTPOCHU,

* opor HO3UPOBATH CIIOCOOHOCTH BCIIeCTBa IIPOSABIIATH OKHCIIATEJIbHBIE UJIH BOCCTAaHOBUTEIIHHBIC
CBOMCTBA ¢ y‘{éTOM CTEIIeHEH OKHCJICHUS 9JIEMCHTOB, BXOJAIIUX B €ro COCTaB;

® BBIABJISTH CYIICCTBOBAHUE TCHETUYECKOH B3aMMOCBsI3H1 MEXAy BEUIECTBAMMU B pAany: mpocroe
BCIIECTBO — OKCHua — TAAPOKCHU ) —- COJIb;



® opr aHI/I3OBBIBaTB, IIPOBOOUTH YUeHHu4Yeckue IIPOCKTEI 11O HUCCIIEOBAHUIO CBOMCTR BCIIIECTB,
HMCIOIINX BAaXKHOE IIPaKTHYECKOE 3HA4YCHUE.

Conep:xanne yue6uoro npeamera «Xummus
Pacnipenenenne conepranns mo KJaccam:
8 xiacc.
Paznen 1. OcuoBHsIe oHsTHS XUMUH (YPOBEHB ATOMHO-MOJIEKYJIAPHBIX Ipencrabnenuit) ( 51y)

Hpenmer xumun. Xumus kax 1acTh ecrecTBO3HaHus. Bemmectpa u ux CBOMCTBa. Yuctrie
BeLeCTBa U cMecH. MeTosr mosHanmy » XUMHU: HaOIIo/IeH e, SKcnepumenr. [puemsr
6e3omacHo paborer ¢ obopyioBanneM 1 Bemectsamu. Crpoenune miameny.

BaJICHTHOCTH.

ATOMHO — MoJIeKyIsIpHOE YaCHHUE. 3aKOH COXpaHEHHS MacCh] BeWECTB. )KU3Hb U nesrebHOCTE
M.B. Jlomonocosa. Xummdeckue ypasrenus. Tuner xummgeckux peaxIuii.

Boxa. Mertonpr OTIPCNICIICHHS. COCTABA BOXBI — AHAIHS 1 cuHTe3. DU3nYecKue CBOHCTRA BOJIBL.
Bona s HPHPOJE U CIIOCOOHI €€ OUHCTKH, Adpanus BosL. XuMuueckue CBOMCTBA BOJIHL.
[pumenenne Bojpy. Boma - pacTBopurens. Pactsopumocts BCIICCTB B Boze. MaccoBas noss
PAaCTBOPEHHOI0 BelecTRa.



KonmnuecrBennsie OTHOIIEeHUS B xumun. Komuuectso BemecTna. MoJb. Monsipras macca. 3akon
ABorazpo. MomspHsIit 06heM raszos. OtHocuTeNbHAS ITOTHOCTD Ta30B. OO6beMHbIE OTHOMmICHNUS
T'a30B NPH XUMHYECKUX PEAKIIUSX.

Baxneiimme knaccrr neopranuuecknx CoeuHeHUH. OKCUIBL: COCTaB, KaccHpyKaIms.
OCHOBHEBIE B KHCIIOTHbIE OKCHIEL. Homenknarypa oxcnnos. ®usmueckue u XHMHYECKUE
CBOMCTBA, IIOJyYCHUE U IPUMEHEH e OKCHJIOB.

I'mapokcup. Knaccupukanus ruzipokenios. Ocuosanus. Cocras. Mesnoun u HEPACTBOpUMBIE
ocHoBanus. HomeHKIaTypa. ®usmgeckue i XUMHYCCKUC CBONCTBA OCHOBaHMiT. Peaxis
HelTpanusanuy. [onyuenue u IPUMEHEHHE OCHOBaHUH. AMOTEPHbIE OKCHIE! 1 THIAPOKCHIBL.

Kucnorsr. Cocras. Kiaccugukarmus, Homenknarypa. ®usuueckue u XUMHUYECKUE CBOWCTRA
KHCIIOT, BBITECHUTENBHEI psis MeTamoB,

Comn. Cocras. Knaccupuxarms, Homenknarypa. ®usnueckre CBOHCTBa coJteif. PacTRoprumMocTs
ConeH B BoJie. XMMUYECKHE CBOJCTRA conert. CiocoOsl mosyuenus comnei. [Tpumenenwue comnei.

r CHETHUYECKAas CBS3h MEXIY OCHOBHBIMH Klraccamu HEOpranmyeCcKmux COCIMHCHUHA.

HMemoncrpannn. Osnakomene ¢ 00pasnaMu MPOCTHIX M CIIOIKHBIX BettecTB. CrocoOn
OYHCTKH BEINECTB: KPUCTAIIIH3AIAS, AUCTHILSIIAS, XpoMatorpadust. OmbITsr,
HONTBEPXKAIOMHE 3aK0H COXPAHEHHUS MACCH BEIIECTR.

Honyuenne u cobupanme KHCIIOpO/ia METOIOM BBITECHEHHS BO3/yXa H BOJIBL Onpenenenne
cocTaba Boznyxa. Komnexnus nerr, kamenmoro YITIL M IPOTYKTOB X IT€pepaboTKH.

HOHY‘]CHI/IC BOOOpOOa B arirrapare KI/IHa, IIpoBEpKa BOOpoaa Ha YHCTOTY, TOPEHHE BOOOpOaa,
CO6I/IpaHI/I€ BOZIOpOJZIa METOIOM BBITCCHEHU ST BO3yXa M BOJELI.

Anamus Bozusl. Cuares BOJIBI.  3HAKOMCTRO ¢ obpasnamu okcuoB, KHCJIOT, OCHOBAHUI 1
conelt. Helitpanmsamums ménoun KHCIIOTON B IIPUCYTCTBHA UHTHKATOpa.

JlaGoparopubie onpbiTeI. Pacemotpenne Bemects ¢ Pa3THIHBIME (PU3UIECKUMH CBOMCTBAMU.
Pazpenenne cmecn ¢ momormpio MareuTa. [Ipumepsr husndeckux u xuMudeckmx SBJICHUH.
Peakumn, wimocrpupyromue OCHOBHBIC TIPU3HAKH XapaKTePHBIX Peakuy. Pasioskenme
OCHOBHOTO Kap6onara memu (IT). Peakiris 3aMEUICHUSI MEJTH JKEJIe30M.

OszHakomnenne ¢ o6pasmam OKCHJIOB.
Bsanmoneiicteue BOZlopoZia ¢ oxcumom menu (II).

OnbIThL, HOATBEPIKNAIOIIHE XUMUYECKHE CBOHCTRA OKCHJIOB, KHCIIOT, OCHOBAaHHIA, amdorepubIx
OCHOBAaHHH U COJIEl.

IpakTuueckne padorsr

§ Hpasuna Texuukn GesomacuocTy IpH paboTe B XUMUYECKOM KaOHHeTe, Osnakomiienue ¢
1abopaTOpHBIM obopyaoBanueM.

. Oumncrka 3arps3uénnoif IIOBAPEHHOM COJTH.



. [losydeHue ¥ CBOMCTBA KACTIOPO/a
. [Tomyuenue BOJOPO/ia B U3YICHHE Cro CBOWMCTB.

. [TpuroroBieHre paCTBOPOB coJieit ¢ oIpeIeNEHHOM MacCOBOM J0J1eit pacTBOPEHHOTO
BEIIECTBA.

. Perrenue 3KCIepUMEHTAIbHBIX 3374 MO TEME «OCHOBHBIE KJIACCHI HEOPTAaHUICCKUX
COCTUHEHUI Y.

PacueTHbI€e 3aJa4H:

BLIYMCICHEE OTHOCHTEIHHOM MOJIEKY/IAPHON MACChl BEIECTBA 110 dopmyrne. Beraucienue
MACCOBOM JIONM 3JIEMEHTa B XHMMUYECKOM COEMHCHUH. Vcranosenue mpocreinieii GopMyIibt
BEIECTBA [10 MACCOBBIM JOJISIM DJIEMEHTOB.

Haxo)K/IeHre MacCcOBOM JI0JIE PACTBOPEHHOTO BEIECTBA B PACTBOPE. BhIunciieHuE MacChl
PACTBOPEHHOTO BEIIECTBA U BOJBI /LA IIPUTOTOBJICHUA PACTBOPA oIpeeNéHHON KOHI[CHTPAIUH.

O0BEMHBIC OTHOILICHUS I'a30B IIPH XUMHUUYECKUX pCaKIUsiIX.

BeruuciaeHus 110 XUMUYECKUM YPaBHCHUAM MacCcChl, 00BbEMa M KOJIMYECTBA BEIIECTBA OJHOTO U3
IIPOAYKTOB pcakuyu 1o Macce UCXOJHOI'0 BEIECTBA, 06”béMy WIA KOJIMYECTBY BEIIECTBA,
cogepKariero OHpe,IleJ'IéHHYIO JOJIFO npnmeceﬁ.

Pasnen 2. llepuoanyuecknii 3aK0H H MePHOMIECKAS CACTEMA xumuuecknx 3aementos L.
Mengeaeesa. Ctpoenne aroma. (74.)

TlepBbIe MOMBITKA KIACCH(DUKAIII XUMIICCKHX JIIEMCHTOB. [ToHsATHE O TPYMIAX CXOTHBIX
yIeMEHTOB. ECTECTBEHHBIE CEMEHMCTBA MIENOYHBIX METAIIIOB U TAJIOICHOB. BraropoHbIe rassl.
Ileproauueckuii 3akon JI.1.Menneneesa. [leprouuecKas CHCTEMA KaK eCTECTBCHHO — HAyTHOC
KaccuhUKays XUMAYECKHUX dJIEMCHTOB. Ta6nuunas hopma IpeICTaBICHU KJ1acCU(pUKAITT
XHMEYecKEX o1eMerTon. CTpykrypa Tabuie! «Ilepuoaudeckas cucTeMa XUMHITCCKIX
snementos JI.W. Menieneenay (KOpPOTKad dopma): A- u b- TpynIbl, NEPHOIBL Ou3HIeCKUn
CMBICIT TIOPSIIKOBOTO SIIEMEHTa, HOMepa Iepro/ia, HoMepa IPYIIIBI (U1 DIIEMEHTOB A-TPYIIIL).

CrpoeHue aToMa: SApo U SNEKTPOHHAs o6onouka. CocTaB aTOMHBIX s/I€p: IPOTOHBI U
HeitTporbl. I30Tomb!. 3aps1 aTOMHOTrO S71pa, MaccoBoe TUCIIO, OTHOCHUTEIIbHAS aTOMHAs Macca.
CopemenHast GopMyIupOBKa TOHATH «XAMHYECKHH DIIEMEHTY.

DneKTpoHHAs 000JI09Ka aTOMa: IOHATHE 06 3HEpPreTHYeCKOM yPOBHE (9IEKTPOHHOM cioe), ero
SMKOCTH. 3aII0HEHHE SICKTPOHHBIX CIOEB Y aTOMOB 9IEMEHTOB IEPBOTO — TPETHETO IIEPUO/IOB.
CoBpeMenHast HOPMyIIMPOBKa IIEPHOUIECKOTO 3aKOHA.

3HaueHre IePHOMUIEcKOro 3aKkona. HaydHbie IOCTIKECHUA JI.W. MenneneeBa: UCIPaBICHIC
OTHOCHTEIbHBIX ATOMHBIX MAcC, MPEJCKa3aHue CYIIeCTBOBAHMS HEOTKPBITBIX DJIEMEHTOB,
TIepecTaHOBKH XUMHYCCKHX 2JIEMEHTOB B neproAMaecKoi cucTeme. JXu3Hb 1 A TeNbHOCTD
JI.. Menneneesa.

Jlemonctparun: OU3HIECKUC CBOICTBA IEJTOYHBIX METAJIIIOB. BzauMmoneiicTBUE OKCHI0B
HaATpUsl, MarHusd, docdopa, ceprl € BOJIOM, UCCIIEIOBAHUE CBOVCTB MOJIyICHHBIX IPOIYKTOB.



BzauMoseiicTBHe HaTpUs U Kaus ¢ BOJON. OH3NYECKIE CBOHCTRA FrAIOTEHOB. BzanMonelicteue
ATIOMHUHUS ¢ XJIOPOM, OPOMOM U HOIOM.

Pa3zpen 3. Crpoenune BemecTBa. Xumuueckasi cBa3hb.(84)

ONEeKTPOOTPUIIATETEHOCTh XUMUIECKHX 3JIeMeHTOB. OCHOBHBIE BHIIbI XUMHUECKOH CBA3M:
KOBAJICHTHAs HETOJISIPHAsT, KOBaJIEHTHAs MOJISIpHAst, HOHHAst. BaleHTHOCTH 2IEMEHTOB B CBETE
SIIEKTPOHHOH Teopru. CTenens OKuCIeHus. [paBuiia onpeeIe s cTeneneil OKUCIeHHs
3JIEMEHTOB.

JleMoncTparuu:

Cormocrasiienne (I)HSHKO-XHMH‘IGCKI/IX CBOMCTB COCIMHEHUHN C KOBAJICHTHBIMU U HOHHBIMU
CBA35IMH.

9 kaacc.
Pasmen 1. Muoroo6pasne xammaeckux peaxumii.(154)

Knaccudukarus XuMudecknx peaximii: PEaKLUU COCTUHEHUS, PA3JIOKEHHsI, 3aMELLEHMS,
obMeHa. OKHUCIIUTENIBHO-BOCCTAHOBUTEILHbIC peakuun. OKUCIUTENh, BOCCTAHOBUTED,
IIPOHECCHI OKUCIICHUA U BOCCTaHOBJICHHs. COCTaBICHHE YPABHEHUH OKHUCITUTENBHO -
BOCCTaHOBHUTEJIBHBIX PEAKIUH C IIOMOIIBIO METO/Ia HJIEKTPOHHOr0 HanaHca.

Tennossle appextrr xuMIdecKEX peakumit. DK30TepMUYECKHE U 9HJIOTEPMUYECKHE PEAKIUH.
Tepmoxumudeckue ypaBHEHHS. PacueTs! 10 TepPMOXUMUYECKIM YPABHEHHSIM.

CKopocTh XuMHYecKuX peakiuit. DakTOpbL, BIUSIONHIE Ha CKOPOCTh XUMHYECKTX PEaKIUi.
IlepBonauansroe mpesicTaBlieHue 0 katamuse. OGpaTuMble peaxuuu. ITonsTre 0 XumuyeckoM
PaBHOBeCHH. XHUMHYECKUE PEAKIIMH B BOJHBIX PACTBOPAX. DJICKTPOIATH 1 HEBJICKTPOJIUTHI.
Vousr. Karnoust u arnonst. ['napataas Teopus PacTBOPOB. DIIEKTPOIUTHYECCKAS IHCCOLHAIINS
KHCIIOT, OCHOBaHUH H coieil. Ciiabble M CHIIBHBIE HIeKTPOTUTEL. CTEIeHb IHCCOMMATIHL
Crerienp qucconuanuy. Peakiinu HOHHOTO 06MeHa. Y CIIOBHS TCUEHHS peaknuii FOHHOTO 0OMeHa
J10 KOHIA. XUMHYECKHE CBOHCTBA OCHOBHEIX KJIACCOB HEOPraHHIECKUX COEIUHCHMI B CBETE
TIPE/ICTABICHUH 00 SIEKTPOTUTHYECKOM MCCONMAINE i OKHCIUTETbHO-BOCCTAHOBHTE BHEIX
peakuuii. [Tonsarue o ruaposmse coneit.

HdemMoHcTpanuu:
HIprMepsI 5K30- B SHAOTEPMAYECKIX PEaKIIHii.

BsaumoelicTBre nuHKA ¢ COISHON | YKCYCHOU KHCJI0TOH. B3anmoneiicteue rpanyJIMPOBAHHOIO
[IMHKA U IIUHKOBOM MEIIN C COJITHON KHCIIOTOI.

Bzaumopneticraue oxcuna memu (I1) ¢ ceproii KucnoToi Pa3sHOM KOHIEHTPALUK P PA3HbIX
TeMIleparypax.

['openue yris B KOHIEHTPHPOBAHHOMN a30THOMH KHCIOTE.

I'openne ceprl B paciutaiennoit cemutpe.



HMcmeITanue pacTBOPOB BEIECTB Ha 3JIEKTPUUIECKYIO IPOBOAUMOCTE.

JIBMKeHHEe HOHOB B 3JIEKTPHYECKOM IIOJIE.

IIpakTHnyeckue padorTbl:

W3yuenne BIUSHUS YCIOBUH IIPOBEICHUS XMMHYECKON peaKiiy Ha e€ CKOPOCTb.

Perenue SKCHEPUMCHTAIBHBIX 3aJa4 I10 TEME «CBoiicTBa KHUCJIOT, coJiel 1 OCHOBaHUM KaK
SJICKTPOJIUTOB»

JlabopaTopHbIie ONBITHI:

Peakinu oOMeHa MKy pacTBOpaMH 3JIEKTPOJIUTOB

Pacuernbie 3agaun: BeuucieHus Mo TEPMOXUMHUECKUM YPABHEHUSIM PEaKIIUi.
Pa3znen 2. MHoroo6pa3sne BemecTB. (431)

Hewmeramnsl. ["anorenst. [lonoxenne B mepruoaudeckoil cucreMe
XUMHYECKUX JICMEHTOB, CTPOCHUE UX aToMOB. Haxoxenue B mpupoje. Gusndeckue U
XUMHYEeCKHe CBOHCTBA rayioreHoB. [Tomydenue u NpuMeHeHNne TaloreHoB. Xiop. Pusudeckue u
XMMHUYECKUE CBOMCTBA XJopa. [Ipumenenue xiiopa. Ximoporogopo. dusndeckue cBOMCTBA.
[Tonyuenne. CossiHHAst KucnoTta u €€ conu. KauecTBeHHas peakius Ha XJIOPUI-HOHBEIL.
PacnoznaBanue xyopu10B, OpOMHUIOB, HOAUIOB.

Kucnopon u cepa. [Tonoxkenue kuciaopomna u cepsl B [ICXD, crpoenue ux aromos. Cepa.
AmnoTtponust cepbl. PuU3nUecKue U XUMUUECKHUE cBOMcTBa. Haxoxkaenue B mpupoze.
[Tpumenenue cepsl. CepoBoaopo. CepoBoopoaHas KUCIoTa U ee coiu. KayecTBeHHas
peakiust Ha cynbpua-uonsl. Oxcup cepsl (IV). Ousznueckue 1 XUMAYECKUE CBONCTBA.
[Tpumenenue. CepHucTas KUciIoTa u ee coyin. KauecTBeHHast peakuus Ha cyabGuT-uoHbl. OKcun
cepsl (V). Cepras kucnota. XuMudecKkre CBOUCTBA pa30aBIeHHON U KOHLIEHTPUPOBAHHOM
cepHoit kuciioTsl. KayecTBeHHas peakiust Ha CyabpaT-uoHbl. XUMUUECKHAE PEAKIIUH, JIeKalIUe B
OCHOBE IOIY9ECHHsI CEPHON KUCIOTHI B IPOMBIIIUIEHHOCTHU. [ [pruMeHeHne cepHOi KUCIIOTEI.

Aot u pocdop. [Tomoxenue azora u pochopa B IICXD, cTpoerne ux aToMoOB. A30T,
bu3nueckue U XUMUUECKHUE CBOMCTBA, IIOJIy4eHUE U IpUMeHeHue. Kpyropopor aszora B IpUPO/IE.
Ammuax: (pU3uYecKre ¥ XUMAYECKUE CBOMCTRA, OJIyuyeHUe U npuMeHeHue. Coiu aMMOHUS.
A30THas KUCIIOTa U ee cBolcTBa. OKUCIUTENBHBIE CBOMCTBA a30THON KUCIOTHL. [lonydyenne
a30THOM KMCIIOTHI B TabopaTopun. XUMUYECKNE PEaKInH, JIe)KaIe B OCHOBE IIOTyIEHUS
A30THOM KHCJIOTHI B IPOMBIIUIEHHOCTH. [TpuMenenne a30THO# kuciaoTel. Colu a30THOM
KHUCJIOTHI U UX TIPUMEHEHNE. A30THBIE YA0OpEHUSI.

dochop. Amnorpornus pocdopa. Puznyeckre u XUMHUIECKUE cBoKcTBa hocdopa. Oxcun
docdopa (V). Oprodochopnas kuciaoTa u ee comu. PocdopHbie yIoOpeHusl.

VYraepon u kpemuuit. [Tosnoskenue yriepoxa u kpemuus B [ICX0O, crpoeHne nx aToMoB.
Vrrepona. Ammotporust yriepoaa. Ou3nueckue U XUMHUECKHE CBOMCTBA yriiepoaa. AncopOuus.
VYrapHblii ra3, cBOHCTBa U (PU3NOJIOTHUECKOE IEHCTBYE HA OPraHU3M. Y TIIEKUCIIBIH ra3.



YroJbHas KHCIIOTa U ee coiu. KagecTBennnle peaxuny Ha KapOboHar-uoHksl. Kpyrosopor
yriaepoza s npupoe. Opranu4eckie COSAHHEHHS yIIepoa.

Kpemnwnii. Oxenn kpemuus (4). Kpemauepas Kuciota u ee coyu. CTeko. HeMeHT.

Metamsr. [Tonoxenue metamtos B IICXD J.M.MenneneeBa, cTpoeHHE UX aTOMOB.
Meramaeckas cBasb. usndeckue cBOHCTBA METAIIOB. P aKTHBHOCTH METAILIOB,
XuMudecKkne cBoicTBa MeTauoB. OBIHe CrocoOk! II0JIy9eHHS MeTalI0B. CIIaBbl METAILIOR.
[enounsie metasmst. [TookeHue IIETOUHBIX METAIIIOB B NEPUOTUICCKOM CUCTEME, CTPOECHUE
ux aromoB. Haxoxnenue B mprupone. Marumii u KajibUuif, UX BOKHCHIIIHE COCIMHEHHUS.
JKeeTkocTb BoBI B crioco6bI ee yeTpaneHwus.,

AmroMuHuH. [TooxeHre aMIOMUHNS B ITEPHOIHYECKOI CHCTEME, CTPOCHHUE €r0 aTOMA.
Haxoxnenne B mpupoze. Gusndeckue n XUMAYECKHE CBONCTBA ATFOMEHILSL AMpoTepHOCTE
OKCH/JIa ¥ TUAPOKCHUIA aTFOMUHUSL.

Keuneso. [Tonoxenue xernesa B mepuomdeckoit CHUCTEME, CTpOCHHUE ero atoma. Haxoxnenue B
npupoe. Pusnyeckue U XUMUIECKHE CBOWCTBA Kele3a. BaxHeH e COEIMHEHMUSI JKeJIe3a:
OKCHIBL, THApOKCHEL 1 coui xenesa (1) u xxenesa (IIT). KauecTeHHbIe peakiuy Ha HOHbL

JdeMoHcTpanun:

dusuYecKre CBOWCTBA rajloTeHOB.

Homy4enne X10poBOKOpPOIA B PACTBOPEHHME €TO B BOJE.

AJLIOTPONIHEIE MOU(DHUKAIIMH CepBL. O6pasubl mpupoaHBIX CynbGUI0B U CyIb(ATOB.

[lonyyenue ammuaxa u ero pacToperue B Bojie. O3HAKOMICHHE ¢ obpa3uamu PUPOIHBIX
HUTPATOB, (hocharon

Monenn kpucrammyeckux peméTox anvaza u rpagura. 3HaKOMCTBO ¢ 00pasaMu IPHPOLHBIX
KapOOHATOB U CHIIMKATOB

3HAKOMCTBO ¢ 00pasamMu BaXKHEHIIHX COeTNHCHMI HATpus, Kaus, IPUPOHBIX COEMHEHU
KaJIbIMA, PYNAMU JKEIIe38, COCIMHCHUSMH aTIOMUHHUS. B3aumoseiicTBIe menounpx,
[HCIOTHOSEMETEHBIX METAIIOB U AIFOMUHUS C BOJIOH. CIKHIaHHUeE jKene3a B KHCIOPO/IE U XJIope.

ITpakTnyeckue padoTh:
Iomydenne comAHOM KHCIOTHI U M3ydeHHE & CBOMCTS.
Pewenne sxcneprMeRTaIBHBIX 33124 O TeMe «Kucnopon u cepay
Ilonyuenne amMmmuaka u H3ydeHmHe ero CBOHCTSB.
[osyuenne oxcuna yriepona (IV) u U3y9eHHe ero cBoicTB. PacnioznaBanne kap6oHATOB.
Pelenne skcnepumMeHTanbHBIX 3a1a4 110 TeMe «MeTamb! i 1x COCITUHEHHSI ».
JIaGopaTopHbie onbITHI:

Brirecuenue rajoresaMu apyr Apyra U3 paCTBOPOB UX COCIUHEHHUIH.



Kavecrsennsie peakun cynboun-, cynspur- u Cylbdar- HOHOB B pacTBope.
OszHakomeHue ¢ o0pasramu cepsi u eé IIPHPOJHBIMH COENMHEHUSIMH,
Bsaumopeiictsue comeit amvonms CO IIeJI0YaMH.

Kavecrpennrre peaximy na KapOOHAT- ¥ CHIIHKAT- HOHD],

Kavecrpennas PeaKuus Ha YIIIeKUCIIBIH a3,

beakuuu Ha noHBI Fe2+ p Fe3+

Pacyernsre 3aJIaum;

OCHOBA XU3HU Ha 3emie. OCO6€HHOCTI/I CTPOCHHUS aTOMAa yriiepona B OpPraHuvYeCcKux
COCAUMHEHMU X,

YrieBonopo isL. Ipexensupie YIICBOROPOABL. MeTaH, sTaH, mponan — NIPOCTeHIne
IIPENICTABUTENN TpeeTbHBIX YIIIEBOMOPONOB. CTPYKTYpHBIE bopmyisr YTJIEBOIOPOJIOB.
Fomonormyeckuii PAZL TIPEACIBHBIX YrIeBOAOPOI0B. ToMOOrH. Qusuyeckre 1 XUMIYECKHe
CBOMCTBA IIPE/IEIbHBIX YIIEBONOPooB. Peakuuu roperus u 3amerenus. Haxoxnenue B
HPHPOZIC IIPENEBbHBIX YIIIEBOLOPOIOB. [Ipumenenne merana.

(DI/ISI/I‘ICCKI/IC H XUMu4yeckue CBOMCTBa OTHJICHA.

ALICTHIICHOBHIIT psiy HCIIPENCIBHBIX YIIeBOAOPOIOB. ALleTHIIeH. CaoiicTBa anernnena,
Ipumenenue anernena,

[Ipoussonueie YIICBON0pON0B. Kpatknit 0630p OPTaHHYIECKUX COEIMHEHHI: OHOATOMHbIE
CIUPTEL, KAPOOHOBBIE KHCIIOTEI, CIIOKHELC SpUPBL, KHUpEI, YTJICBOZIBI, aMHHOKHCIIOTHI, GeJTKH,
Posb 6enkos B opranmsye.

IMonsitre o BBICOKOMOJICKYIISIPHBIX BEIeCTBAX. Crpyxkrypa TOJIAMEPOB: MOHOMED, TOJTHMEp,
CTPYKTYPHOE 3BEHO, CTEIeH nomaMepusanuu. [lonustrien, HOJIMIIPOITHIIEH,
TOJIMBHHUIIXIIOPHI.

Hemoncrpanun:

Mognenn mormexyn OPTAHMICCKUX coemuennit. opeme YIJICBOZIOPOIOB M OGHApYKeHue
NIPOZYKTOB UX ropenus. KauecTennas beakuust na stunen. [onydenne sturena,



PacTBOpeHue 3TUIIOBOTO clIUpTa B Bojie. PacTBopenue rimiepruna B BOJIE.

[lony4eHue u cBOMCTBA YKCYCHOM KHUCIIOTHL VccmenoBanue cBOMCTB sKUPOB: PACTBOPHUMOCTE B

BOZIC U OPIraHUYECKUX PACTBOPHUTEIIAX.

KauecTBeHHEIC peaKuu Ha I'IIOKO3Y U KpaxMaJl.

Osuaxkomnenue ¢ 00pasnaMy H3/IeIUH U3 HOIUITUIICHA, TTONHIIPONHIIECHA, OJUBHHAIXIOPUIA.

IIpakruueckue paboThI CrPYNIUPOBAHBI B OIOKH — XUMUYECKHE IPAKTHKYMBI, KOTOPBIE CTy)KAT

HE TOJIBKO CPEACTBOM 3aKPEIJIICHUA YMGHI/Iﬁ H HaBBIKOB, HO TaKXK€ U CPEICTBOM KOHTPOJLA 3a

Ka4e€CTBOM HUX C(bOpMI/IpOBaHHOCTI/I.

Koyim4uecTBo MpakTHYECKNX, KOHTPOJILHBIX PaloT.

Knace | TIpaktuueckue padoter | Kommuectso | Kontponshble paGoTs! KonuuectBo
9acoB 9acoB
8 6 6 2 ( aIMHHUCTpATHBHEIE) 2
9 7 7 3 ( agIMUHHUCTpPATHBHBIE) 3
JlabopaTopHble onbITHI 8 KiIace
Ne Ha3zBanne onpita Tema pa3zjiena
OITBITA
1 PaccMoTpenue BemecTB ¢ pa3InyHbIMH
($u3HYECKUMU CBOUCTBAMH.
2 Paznenenne cMecH ¢ MOMOIIBIO MAarHuTa.
3 [Tpumeps! Gu3ndecKkux u XUMHYECKUX
SIBJICHUH,
4 Osnakomenue ¢ 00pasamMmu IpOCThIX
(MeTayuTbl ¥ HeMETAIIBI) U CIIOKHBIX
BCINECTB, MUHEPAJIOB U TOPHBIX MTOPOI.
Paznen 1. OcHOBHBIE OHATHSI
5 Paznoxenue ocHoBHOro kap6onara meau (II). XUMAH (YPOBEHb ATOMHO-
6 Peakuns 3aMeIeHust METH KeTE30M. MOJIEKYJIAPHBIX MPEICTABICHAN)
7 O3HakoMIIeHHe ¢ 06pa3amMu OKCHIOB
8 BzanmopeiictBre Bogopoaa ¢ OKCHIOM MeIn
(II).
9 ONBITBI, MOATBEPKAAIOIINE XUMHUECKHE
CBOMCTBA OKCHIOB.
10 ONBITHI, MOATBEPXKTAOIINE XUMUYECKHIE
CBOMCTBA OCHOBAHMIA.
11 OmnBITHI, MONTBEPKTAIOMINE XUMUYECKHE
CBOMCTBA aM()OTEPHBIX OCHOBAHUIN




Onbirpy, nomBemeafomHe XHMHYeCcKye
CBOIicTBg KHCIIOT,

OnbITs, HOATBEpx naromye XHMUYeCKye
CBOMCTBa coJeit

Hasagye ONIbITY
—=2dHHe onkbITa

Paznen 1. MHor006pa3He
XHMHYEeCKyx DPeakiuit

paCTBOpOB Hux COGZIHHCHHP'I.

beakiuy CYIbhH -,

He ¢ 0b6pasry
Ipuponuemy Coenunenysny.

Pazpen 1. MHoroo6pa3He BellecTn

O3HaK0MJIeHHe CO CBOMCTBAMYY 1
HpeBpamennsyy Kapbonatop y
FI/I,HpOKap6OHaTOB

[onyyenpe HApOKcH g ATIOMUHUS i
B3aumopnetictpye CI0 ¢ KucnoTamy i
eroyanmy
KaquTBeHHHe
Fe3+

PCaknun na yogg; F €2+ u

(I)OHMBI ograﬂma!!pm !‘leﬁHOFO Iponecea

HHIMBH Tya s pp e,
I'pynmnogee;
KoJtekTuype;

HH,I[HBHI[yaJIBHO-prHHOBBIe.



Ocnrosnbie ¢udwt yuebnoii deamenvHocmu.

Buowi yuebno-nosnasamenvnoii deamenvrocmu
HabGmoenne

OKcnepuMenT

Pabora ¢ xkauroi

Cucremarusanus 3nanuit

Pemenne nosnaparensupix 3anay (poGiem)

Buowt deamenvruocmu co crosecnoii (3HaK060I1) ocroeoiL:
 Caymanwe o6bsicHenni yanTes.
o Ciylmmanue v aHATU3 BBICTYILTEHHH CBOMX TOBapUIIEH.
» Camocrositensnas pabora ¢ YU4EOHUKOM.
e PaGorac Hay9IHO-IIOMYJIAPHOM JIUTepaTypoif;
e Ot6op u cpaBHEHHE MaTepHana MO HECKOTBKIM HCTOYHHKAM.
 Hanucanue pedeparos u noxnanos.
e Bemox u noxasarenscrso bopmyr.
e Amnamms ¢op
e Perenne TeKCTOBBIX KOIMYECTBEHHBIX U Ka4eCTBEHHBIX 3a/1a4.
* Brmonrenwne 3aganwuii mo PasTpaHUYEHHUIO TTOHATHUH.
e Cucremarmsauus yaeGHOro MaTepuaia.
 Penmakruposanue nporpamm.
Buowi oeamenvnocmu na ocnoge eocnpuamua 31eMeHmoe 0eliCmeumenbHOCH:
 Habmonenue 3a nemoncrpanmsavm YUUTEJIs.
e IIpocmoTp yueGubx Bprmsmos.
* AHami3 rpauKos, TaGIIHI, cXeM.
» OObsacHeHue HAGIIONAEMBIX SBJICHHUIL.
e Usydenue ycrpoiictra IPpUOOPOB 110 MOJENSAM H YepTesKam.

*  AHIU3 IPOGIEMHBIX CHTYAIUH.



Buovt deamenvrnocmu ¢ npakmuueckoi (onvimnoii) ocrosoii:
 PaGora ¢ kumemarmacckuMy CXeMaMH.
* Pemenne skcnepumenransppx 3aJ1au.
e Pabota ¢ pasgaTounnmv MaTepuagoM.
* Cbop u xnaccuduxarms KOJIIeKIMOHHOr0 MaTepHaia,
» Usmepenue senmyun,
* Ilocranoska omsiros g ACMOHCTpAIUH KJlaccy.
e Ilocranoska dhpouTampusx OIIBITOB.
* Bemomnienwue paGor IIPaKTUKyMa.
* Bsusnenne u yerpanenue HEUCTIpaBHOCTEH B 1IpHGOpax.
* Bemonnenne sananuii no YCOBCPIIEHCTBOBAHHUIO IPHGOPOB.
* Paspaborka HOBRIX BapHaHTOB OIIbITA.
* lloctpoenue rumoressr ga OCHOBC aHANN3a UMEFOIINXCS NAHHELX,
* Pa3paGorka u IPOBCPKA METONMKH SKCIIEPHMEHTAIBHO paboThL.

o HpOBC}IeHI/Ie HCCIIEN0BATEILCKOrO OKCIICpUMEHTA.
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