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IMosicHUuTeIbHAA 3ANUCKA
Jannast paboyast mporpamMMa yaeOHOTO IPeMETa COCTaBICHAa B COOTBETCTBHH C
- DenepanbHBIM TOCYAAPCTBEHHBIM 00Opa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETo
oOpa3oBaHUs, YTBEPXJACHHBIM TIpuKazoM MuHHCTepcTBa o0Opa3oBaHWsi W Hayku Poccuiickoii

@enepanyn ot 17 nexadps 2010 roma Ne 1897 (neiicTByromas peaakuus);

- @®I'OC ocHoBHOrO 00MIer0 00pazoBanus oT 31.05.2021 Ne Ne 287.

C yuérom:
[IpumepHO#1 OCHOBHOW 00pa30BaTEBHONW MPOTPAMMBI OCHOBHOTO 001Iero oOpa3oBaHus (0100peHa
peuieHreM (enepasbHOro yueOHO-METOAUYECKOTO 0ObEeIMHEHUS N0 001eMy 00pa30BaHUIO (POTOKOJI
ot 8 ampesst 2015 r. Ne 1/15);
Meroanyecknx pEeKOMEHJAlMi 10 CO3JaHWI0 W (YHKIMOHHPOBAHWIO B 00mIE00pa3oBaTEIHHBIX
opraHu3anuiax, pacloJIO’)KCHHBIX B CEJILCKOM MECTHOCTH W MAaJIbIX ropoaax, HCHTPOB O6p330BaHI/I$I
€CTECTBEHHO-HAyYHOW MW TEXHOJIOTMUeCKoW HampaBieHHocTer («Touka pocrtan) (YTBepkIeHbI

pacriopsbkeHreM MuHKCcTepCcTBa npocBerenus Poccutickoit @enepanuu ot 12 suBapst 2021 1. No P-6).

U OpUEHTHpOBaHA Ha peanuzauuio B LleHTpe oOpa3oBaHMs €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKON
HarnpaBiieHHocTel «Touka poctay, cozmanHoro Ha 6aze MOV «COII Ne 42»r.BopkyThl ¢ €TI0
pa3BUTUs y OOy4yaloOUIMXCSd €CTeCTBEHHOHAYYHOM, MaTeMaTudeckoi, WH(OPMALUMOHHONW I'PaMOTHOCTH,
(GbopMHUpOBaHMSI KPUTUYECKOTO U  KPEAaTUBHOTO  MBIILJIEHUS, COBEPILIEHCTBOBAHUS  HABBIKOB
€CTECTBEHHOHAyYHOW M TEXHOJOTMYECKON HaIlpaBIIEHHOCTH, a TaKXe Uil MPaKTUYeCKON OTpabOTKU

y4ueOHOro Marepuaia o yueOHsIM npeameram «dusukay, «Xumus», «buonorus, «Mudopmaruka».

Ha o06a3ze wnentrpa «Touka pocra» obecriednBaeTcsi peanuzalus 0O0pa30BaTEeIbHBIX MPOTpaMM
€CTECTBEHHOHAyYHOW M TEXHOJOTHYECKOW HaIlpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUAMU 3aKOHOJATENbCTBA B cdepe oO0pa3oBaHHs U € y4y€TOM pekoMmeHnanuii denepalbHOTO
omepatopa yueOHoOro mpeamera «Xumus». OOpazoBarenbHas MporpaMma MO3BOJIIET HHTETPUPOBATH
pealin3yemble 371eCh MOAXO/bI, CTPYKTYPY M COJAEp)KaHHME MPU OpraHu3aluyd oO0ydeHus XumMuu B 8—9
KJlaccaxX, BBICTPOEHHOM Ha 0a3ze J000ro M3 JOCTYMHBIX y4eOHO-MeToanyeckux komiuiekco (YMK).

Hcnonn3oBanue O60py,HOBaHI/I$I LHCHTpa «Touka PpOCTa» MO3BOJIACT CO3AATh YCJIOBUS:
UL paClIUPCHUA COACPKAHN IKOJIBbHOTO XUMHUYCCKOTO O6paBOBaHI/I$I;
JIJIS TIOBBIIIEHUS TTI03HABATEILHON aKTUBHOCTH 06yqalonmxca B CCTCCTBCHHOHaquOﬁ 06.]'[8.CTI/I;

IUIsL pa3BUTUA JIMYHOCTH pebeHKa B IMpolecce 00yuyeHHsl XUMHH, €ro CocoOHocTeH, hopMupoBaHus u

YAOBJICTBOPCHUA CONUAJIBHO 3HAYMMBIX HHTCPECOB U HOTpC6HOCTCI71;

HJIA pa6OTBI C O,[[apéHHBIMI/I IIKOJIbBHUKaAMH, OpraHu3alvui HX Ppa3BUTHA B Pa3JIMYHBIX o0macTsax

O6pa3OBaTCHLHOﬁ, TBOp‘{eCKOf/'I ACATCIIBHOCTH.

[Tpumensiss uudpoBbie 1a0OPaTOPUU HA YpPOKaX XUMHH, YYallHecs CMOTYT BBINOJIHUTH MHOXECTBO



mabopaTopHBIX PabOT M IKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOU IIKOJIBI.

B cucreme ecrecTBEHHOHAYYHOTO O0Opa30BaHUS XUMHSI KaK YIeOHBINM MPEIMET 3aHUMACT BAXKHOE
MECTO B TIO3HAHHMM 3aKOHOB MPUPOIBI, (OPMHUPOBAHWM HAYYHOW KAPTUHBI MHUpA, CO3JAHHUA OCHOBHI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JIJIsi TTOBCEHEBHOM KU3HH, HABBIKOB 3JJ0POBOTO U O€30MACHOTO JIs
YEJIOBEKa U OKPYKAIOIIEH ero cpeibl 00pa3a *U3HH, a TAK)KE B BOCIIUTAHUU SKOJIOTUYECKON KYJIBTYPHI.

VYcnenHocTy M3ydeHuss XMMHUHU CBsi3aHAa C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM, COOJIIO/IEHUEM
npaBusl  Oe30macHOM  pabOThl TPH  BBINOJHEHWHW  XMMHUYECKOTO  OKCIEPUMEHTa, OCO3HAHHEM
MHOTOUYHCIICHHBIX CBSI3€M XUMHUU C JIPYTUMH MPEIMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B ce0s OCHOBBI HEOPraHUYECKON M OpraHUYecKor XUMHHU. | 1aBHON Huneeit
MPOTpaMMBI  SIBJISIETCSI CO37]aHUE 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHWW IO XUMUH, BBIPAKEHHBIX B
(dhopme, COOTBETCTBYIOIIEH BO3PACTY OOYUAIOIINXCA.

B coxepxanuu TaHHOTO Kypca MPEACTaBJICHBl OCHOBOIIOJIATAIONINE XUMUUYECKUE TEOPETUUECKUE
3HAHUS, BKIIFOYAIOIINE U3YUYE€HHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMOCTH MX CBOMCTB OT CTPOCHUS,
MMPOTHO3UPOBAHUE CBOWMCTB BEIECTB, MCCIIEIOBAHME 3aKOHOMEPHOCTEM XWMHUYECKHX IPEBpaAIIeHUN U
MyTeH yrmpaBJjeHUsI UMH B IEJIAX TOJyYE€HHUS BEIIECTB U MaTEPHAIIOB.

TeopeTnueckyto OCHOBY M3YYCHHS HEOPTaHWYECKOW XMMHUHU COCTABJISET aTOMHO-MOJEKYISIPHOE
yuenue, [lepuognueckuit 3akon [[.1I. MenaeneeBa ¢ KpaTKUMU CBEJIECHUSIMUA O CTPOCHUU aTOMa, BHUJIAX
XUMHYECKOH CBS3U, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3ydyenun kypca 3HauMTeIbHas POJb OTBOJUTCS XMMHUYECKOMY AKCIHEPUMEHTY: MPOBEICHHUIO
MPAKTUYECKUX U J1abOpaTOpPHBIX pPAa0OT, OMHCAHHIO pE3YNbTaTOB YYCHHUYECKOTO OSKCIIEPHUMEHTa,
cOOJIOICHUIO HOPM U IIPaBHJI O€3011acHOI pabOThl B XMMHUYECKOH J1abopaTOpHu.

Peanuszanust nanHOM mporpammsbl B Ipoliecce 00ydeHus MO3BOJUT 00YyJarolUMCsl YCBOUTh
KITFOYEBBbIE XUMUYECKHE KOMIIETEHIIUH U MOHATH POJIb U 3HAU€HUE XUMHUU CPEU APYrUX HAYK O MPHUPOJIE.

W3yuenue mnpenmera «Xumus» B 4YacTH (POpMHUpOBAaHUS Yy OOYyYalOIIUXCS HAYYHOTO
MHPOBO33PEHHUSA, OCBOCHUS OOIIEHAYYHBIX METOJOB (HaONoJeHue, U3MEpPEeHHue, HSKCIEPUMEHT,
MOJENUPOBAHUE), OCBOCHHUSA MPAKTHUYECKOTO TMPUMEHEHHUs Hay4YHbIX 3HAHUW OCHOBAaHO Ha

MCXKIIPECAMCTHBIX CBA34AX C IIPCAMETAMU: ((BI/IOJ'IOI‘I/IH», «['eor pa(bnﬂ», ((HCTOpI/IH», «JII/ITepaTypa»,

«MaremaTtuka», «OCHOBBI 0€30MaCHOCTH JKU3HENEATENbHOCTH», «Pycckuit s3b1k», «DuU3NKay,
«IKOIOTHUIY.
XUMHUS BXOJUT B PEMETHYIO 0071acTh «ECTECTBEHHO — HAyYHBIE MTPEIMETHD.

KoauuecTBo yacoB Ha N3Yy4YCHHC IIPOTrpaMMBbI 110 T'OAaM 06yquI/15{:

Kaace KoJ1-Bo 4acoB B Henes11o Ko.s1-B0 4acoB B rojg
8 kiacc 2 72
9 xiacc 2 68
Hroro 4 140
[IpomexyrouHas arTecTanus o yueOHoMy IpeaMeTy «XUMUs» TPOBOAUTCS B hopme:
Kaace DopMBI IPOMEKYTOYHON aTTECTALlUA
8 kiacc HTorosas KOHTpoJIbHAS paboTa

9 xiacc HTorosas KOHTpoJIbHAS paboTa




Ilnannpyemble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 MpeaMeTa
«XUMHUD»
JIMYHOCTHBIE Pe3yJIbTAThI:

1) BocniMTaHHE POCCHUCKON TPasKAAHCKOW MACHTHMYHOCTHU: ATPHOTU3MA, YBaXKeHUs1 K OTeuecTBy,
IIPOLIJIOE M HACTOAIIEe MHOIOHAMOHAIBHOTO Hapona Poccnu; o0CO3HaHME CBOEW OJTHUYECKOU
MIPUHA/IEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIbTYpPbl CBOEI0 HAPOJIa, CBOEr0 Kpasi, OCHOB KYJIbTYPHOTO
Hacienuss HapojoB Poccum U yenoBedyecTBa; YCBOEHHME T'yMAaHUCTHUECKUX, JAEMOKPAaTHUYECKUX M
TPaJIMLIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUMCKOro oOlIecTBa; BOCHUTaHHE 4YYyBCTBA
OTBETCTBEHHOCTH U Aojra nepeq PoauHou;

2) QopMupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH W CHOCOOHOCTH,
oOyuaronuxcs K caMOpa3BUTHIO U caMOOOPa30BaHMIO HA OCHOBE MOTHBAIMU K O0YYEHHIO U MO3HAHMUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOCHMIO JalbHEHIIEH MHANBUIyalbHOW TPAaeKTOPHUH 00pa3oBaHus Ha Oaze
OpUEHTHUPOBKM B Mupe mnpodeccuili u mNpodecCHOHATBHBIX MPEANOYTEHUNH C YYETOM YCTOMYHMBBIX
M03HABATEIbHBIX MHTEPECOB, a TAK)K€ Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIBHOTO OTHOIIECHUS K TPYIY,
Pa3BUTHUS OTIBITA YYACTHUS B COL[MAIIBHO 3HAUUMOM TPY/IE;

3) dopMupoBaHHE IEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHOW MPAKTUKH, YUYUTHIBAIOUIETO COLUAIBHOE, KYJIbTYpHOE, S3BIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUPa;

4) hbopMupoBaHHE OCO3HAHHOTO, YBAKUTEILHOTO M A0OPOKEIATEIILHOTO OTHOIICHHUS K JAPYrOMY
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIBTYPE, A3BIKY, BEpE, IPa)kTaHCKON MO3HUIMH, K UCTOPHH,
KYyJIbTYype, PEJIUTUU, TPAAULIUAM, s3bIKaM, HEHHOCTSIM Haposi0B Poccuu U HapoAoB MHUpPaA; TOTOBHOCTU U
CIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHMUS;

5) ocBoecHHE COIMATIBHBIX HOPM, MpaBHJ TOBEACHHS, poJicii ¥ (OPM COLHUATBHON JKU3HH B
rpynmnax M cooOIIecTBax, BKIIOYash B3pOCIbIE M COLMaJIbHbIE COOOIIECTBA; Y4acTHE B IIKOJIbHOM
CaMOYMpaBIECHUU M OOIIECTBEHHOM KU3HU B TMpeAeNiax BO3PACTHBIX KOMIIETEHIIMH C ydeToM
PErMOHANBHBIX, STHOKYJIBTYPHBIX, COIIHAIHBIX U SKOHOMHYECKUX 0COOCHHOCTEHH;

6) pasBUTHE MOPAILHOTO CO3HAHUS W KOMIIETCHTHOCTH B PEHICHUH MOPAJIbHBIX MPOOJeM Ha
OCHOBE JTMYHOCTHOTO BBIOOpa, (OpMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHUH M COTPYAHHUYECTBE CO
CBEpCTHHKAMM, JI€TbMM CTapIIero M MIAJIIEro BO3pacTa, B3pOCIbIMU B Ipoliecce 00pa3oBaTeNbHOH,
00I11eCTBEHHO MOJIE3HOH, y4eOHO-HUCCIIe0BATEIBLCKOM, TBOPUECKOH U APYTUX BUJIOB JIEATEIBHOCTH;

8) ¢opmupoBaHHE IEHHOCTH 3J0POBOTO M 0Oe30macHOro oOpasza JKHM3HHU; YCBOGHHE IPaBUII
WHIUBUAYAIBHOTO W KOJUIGKTHBHOTO 0€30MacHOTO TMOBEACHHS B  UYPE3BBIYANHBIX CHUTYaIMSIX,

YIrpOXKarouux KU3HU U 3J0POBbBIO HIOI[Cﬁ, IMpaBUJI MOBCACHUS HA TPAHCIIOPTC U HA JOPOrax;



9) dbopMupoBaHHE OCHOB 3KOJOTMUYECKON KYJIbTYPbhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIIUICHUS, Pa3BUTHUE OIBITA JKOJOTHYSCKH OPHUEHTUPOBAHHON pedIIeKCHBHO-
OIICHOYHOH ¥ MPAKTUYCCKOU JIEATSIILHOCTH B dKU3HEHHBIX CUTYAIHIX;

10) oco3HaHKe 3HAYEHUS CEMbU B JKU3HHU YeJIOBEKa M OOIICCTBA, MPUHITHE IICHHOCTH CEMEHHOU
KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIIIEHUE K YWIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETUYECCKOTO CO3HAHUS Yepe3 OCBOCHHME XYI0XKECTBEHHOTO HACIEIHsl HAapOJI0B
Poccnn n mupa, TBOpUECKOH AESATEIBHOCTH ICTETUYECKOTO XapaKTepa.

MeTanpeamMeTHble pe3yJabTaThl:

Pezynamusnvie YVJ[

1.YMeHue camMOCTOSITENIbHO ONpPENeNATh Lenu OOydeHHs, CTaBUTh U (POPMYIMPOBATH HOBBIE
3a/layd B yue0e W TO3HABATEIbHOW JIEATEIHLHOCTH, pa3BUBaTh MOTHUBbI W MHTEPECHl  CBOEH
MMO3HABATENHHOM JIeATeTbHOCTH. OOyJaroIINiicss CMOXKET:

* aHAJIM3UPOBATH CYIIECTBYIOIIME U TUTAHUPOBATH Oyymine 00pa3oBaTeIbHbIC Pe3yIbTaThl,

* WACHTUPHUITUPOBATH COOCTBEHHBIE TTPOOJIEMBI U OTIPECIIATH TJIaBHYIO IPOOIEMY;

* BBIIBUTATh BEPCHUH peEUICHHS MPoOJIeMbl, (OPMYIUPOBATH THIOTE3bI, MPEABOCXUIIATH
KOHEYHBIN pe3yJsbTarT;

* CTaBUTh 1IE€Nb JESATEIbHOCTH Ha OCHOBE OIPEIEICHHOI MPOOIeMbl U CYIIECTBYIOIINX
BO3MOJKHOCTEH;

* (opmynupoBaTh yueOHBIE 3a/1a4M KaK IIar¥ JOCTHKEHUS MOCTaBICHHOM LIeTU 1A TEIbHOCTH;

* 000CHOBBIBATH 1EJIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHIJIKAMU HA IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO TIOCIEA0BATEIBHOCTD I11aroB.

2.YMeHHe CaMOCTOSITeNIbHO IUIAHMpPOBAaTh MYTH JIOCTIDKEHHUS LieJel, B TOM  4YHCIe
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosiee A(P(OEKTUBHBIC CHOCOOBI PEIICHUS YYEOHBIX H
Mo3HaBaTeNbHBIX 3a/1a4. OOy4aronniicss CMOXKeET:

* OmpenensITh He0OXOAUMbIE NeHCTBHE(s)) B COOTBETCTBHH C y4eOHOM U MMO3HABATEIbHON 3a/1adeid
U COCTaBIISITh AITOPUTM UX BBIIIOJHEHUS;

* 000CHOBBIBATH U OCYILECTBIATH BbIOOP Hanbomee 3h(HeKTUBHBIX CIOCOO0B pelieHus] Y4eOHbIX U
MO03HABATENbHBIX 33/1aY;

* OMpeNeNsITh/HaX0AUTh, B TOM YHUCIIE U3 MPEATIOKEHHBIX BAPUAHTOB, YCIOBUS UIS BBITIOJHEHUS
y4eOHOM 1 TT03HABATENIBbHOM 3a/1a4H;

* BBICTpPAMBaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOUHOE Oyayiee (3asBlAThH 1EIeBble OPUEHTHPHI,
CTaBUTh aJICKBaTHbIE UM 3aJauyd U TpeuiaraTh JIEHCTBUS, yKa3blBasi U OOOCHOBBIBAsl JIOTUYECKYIO
MOCJIEIOBATETLHOCTD IIIarOB);

* BBIOMpATh U3 MPEIVIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO HMCKAaTh CPEACTBA/PECYpCHI s

peIICHUA 33,[[3‘-11/1/ JOCTHIXXCHHUA ST,



* COCTaBJIATH IUIAH pEIIeHHsI TPOOIeMbl (BBITIOJIHEHHS TPOEKTA, TPOBEICHHUS NCCIICAOBAHMS);

* OIpENeNATh NOTEHIUAIBHBIE 3aTPYAHEHNUS [IPU PEIIEHNN yyeOHO! U M03HAaBATEIbHON 3a1a4u U
HaXOJUTb CPEACTBA JUIsl UX YCTPaHEHUS;

* ONKCHIBATh CBOM OTIBIT, OhOPMIISIS €T0 JJIs TIepeiavun APYTUM JIIOASM B BUJIE TEXHOJIOTHH

pelIeHHs IPaKTUUECKUX 3a7a4 ONpeeSIEHHOTO KJlacca;

* IUTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3.YMeHue COOTHOCUTh CBOU JEUCTBUSI C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBISATh KOHTPOJIb
CBOEH NeATeNbHOCTH B IPOLIECCE JOCTHXKEHUS pe3yJabTaTa, ONpENeNsTh CIocoObl JAEWCTBUN B paMKax
MPEJIOKEHHBIX YCIOBUM U TpeOOBaHMWM, KOPPEKTHpPOBaTh CBOU JECUCTBHSI B COOTBETCTBUU C
n3MeHstonenicsa cutyanueil. O0yuarouuics CMOKeT:

* OIpeNeNsITh COBMECTHO C MEJAaroroM M CBEpCTHUKAMHU KPUTEPHUH IJIAHUPYEMbIX PE3yIbTaTOB U
KPUTEPUHU OLICHKU CBOEH y4eOHOM JesITeNbHOCTH;

* CHCTEMaTH3UpOBaTh (B TOM 4HCIE BbIOWpaTh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
PE3yNIbTAaTOB U OLIEHKU CBOEH JESATENIbHOCTH;

* OTOMpATh MHCTPYMEHTHI JUIsl OLICHUBAHMSI CBOEH NIEATEIBHOCTH, OCYILECTBISATH CAMOKOHTPOJIb
CBOCH JEATEIHHOCTH B paMKaX MPEJIOKEHHBIX YCIIOBUM U TPEOOBaHMIA;

* OLICHUBaThb CBOIO [EATEIbHOCTb, APTYMEHTHUPYS MPUYUHBI JOCTM)KEHUS WIM OTCYTCTBHSA
IUTAHUPYEMOTO PE3yJIbTaTa;

* HaXOJUTh [JOCTAaTOYHBIC CPEACTBA JUIS BBINOJHEHHUsS Y4eOHBIX ACHCTBUI B HM3MEHSIOLIEHCS
CUTYallUU W/WIN IPU OTCYTCTBUU IUIAHUPYEMOTO pe3yibTaTa;

* pa0oTas 1o CBOEMY IIJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILYIO AEATEIbHOCTh HA OCHOBE aHaIU3a
M3MEHEHHMH CUTYyalluu ISl TOJIy4eHHs 3aIlJIaHUPOBAaHHBIX XapaKTEPUCTUK MTPOYKTa/pe3ynbTaTa;

* yCTaHABJIMBAaTh  CBSA3b  MEXJY  IOJYYEHHBIMH  XapakTepUCTHUKaMM  MPOJIYyKTa U
XapaKTepUCTUKAMU IIpolecca JEsITeNbHOCTH U 10 3aBEpIICHUU JAEATEIHOCTU IpeasaraTb M3MEHEHue
XapaKTepUCTHUK IMpoLecca I HOTYUYEHUs YITy4LIIeHHbIX XapaKTePUCTUK MIPOIYKTa;

* CBEpSATh CBOM JICHCTBMS C LE€IbI0 U, MpPH HEOOXOJUMOCTH, HCHPABIATH  OIIMOKH
CaMOCTOSTEJIBHO.

4. YMeHue OLEHUBATh PAaBUIbHOCTh BBIMOJIHEHUS Y4eOHON 3a7a4u, COOCTBEHHbIE BO3MOKHOCTH
ee pemeHust. OOy4yaromMiCs CMOXKET:

* ONpEAETATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BHIMOJIHEHHSI yueOHO 3a1auu;

* QHAJIM3UPOBATH M 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTApHUS TS
BBITIOJTHEHUS YUeOHOH 3a/1a4H;

* cBO0OO/IHO T0JIb30BAThCS BHIPAOOTAHHBIMH KPUTEPUSAMH OLIEHKH M CAMOOIIEHKHU, UCXOJIS U3 eNTN

U UMCIOIUXCA CPEACTB, pa3jindast pe3yJIbTaT U CITIOCOOBI HCﬁCTBHﬁ;



* OIIEHUBATH MPOIYKT CBOCH JEATEIHLHOCTH 1O 33aHHBIM H/WJIA CAMOCTOSTEIBHO OTIPEICIICHHBIM
KPUTEPUSM B COOTBETCTBHU C IIEIIBIO JICSTEIIHLHOCTH;

* 000CHOBBIBATH JIOCTHKUMOCTb II€JTM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB H JIOCTYITHBIX BHEITHUX PECYPCOB;

* (pukcupoBaTh U aHATM3UPOBATH JUHAMHKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

5.Bnajenue OCHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MPUHSTHS PEIICHUH U OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M Mo3HaBaTeabHOU. OOYyJaromuUiCcs CMOXKET:

* HAOJNIOJIaTh W aHAIM3UPOBATh COOCTBEHHYIO YUECOHYIO W IIO3HABATEIBHYIO JEATEIBHOCTH M
JESITEIILHOCTD IPYTUX 00yUJaIONIUXCs B MPOIIECCE B3AMMOITPOBEPKH;

* COOTHOCUTH pEAJIbHBIE W IUTAHHPYEMbIC Pe3yJIbTaThl HWHIWBUIYATBHOW 00pa30oBaTEIILHOMN
JESITCILHOCTH | JICJIaTh BBIBO/IBI,

* IPUHUMATH PEIICHUE B yIeOHOU CUTYaIlMi M HECTH 3a HETO OTBETCTBCHHOCTH;

* CaMOCTOSTEIBHO OIPENSISITh MPUYMHBI CBOCTO yCIleXa WM HEyclexa M HaXOJHUTh CII0COOBI
BBIXOJIa M3 CHUTYAIlMH HEyCIexa;

* PETPOCIEKTUBHO OIPEICIATh, KaKue JACUCTBHS 10 PEIICHUI0 YU4eOHOW 3aJlaud MU TapaMeTphl
ATUX JIEHCTBHUI MPUBEIH K TIOTYYEHUIO HMEIONIEroCs MPOaYyKTa yaeOHO! AeTEIHHOCTH,

* IEMOHCTPUPOBATh MPHUEMbI PETYJSAIUN NCUXO(MU3NOIOTMUYECKUX/ IMOLMOHAIBHBIX COCTOSHUN
Uil AOCTIKEHUS 3¢dekra ycrnokoeHus (yCTpaHEHHs SMOIMOHAIBLHOW HampsbDkeHHOCTH), 3ddexTa
BOCCTAHOBJICHUs (OCia0JeHUs TPOSBICHUN yToMJeHUs), Odddekra aKkTUBU3aUUKM  (TIOBBIIICHUS
MCUX0(U3HOJOTUUECKON PEAaKTUBHOCTH).

Iloznasamenvuvie YY][

1. VYwmenuwe omnpeaensTh MOHSATHS, CO3/aBaTh O000OIIEHHUS, YCTaHABIMBAaTh aHAJOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITENIBHO BbIOMpaTh OCHOBAHUA U KPUTEPUM s KiacCU(UKALUU,
YCTaHaBIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3HM, CTPOUTH JOTHYECKOE PACCyXJCHUE, YMO3aKIIOUeHUE
(MHIYKTUBHOE, IEAYKTUBHOE, 110 aHAJIOTHUH) U JeNIaTh BbIBOIbI. O0yJaromuiics CMOXKET:

* moadupaTh CJIOBa, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, OMPEICISAIONIME €ro MPH3HAKU H
CBOMCTBA;

* BBICTpPAMBATh JIOTUYECKYIO L[EMOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA U COMOJYUHEHHBIX MY
CIIOB;

* BBIJCNATH OO MPU3HAK ABYX WM HECKOJIBKHUX MPEIMETOB WM SBJICHHUA U OOBICHITH UX
CXOJCTBO;

* 00bEIUHATH MPEAMETHI U SIBJICHUS B TPYIIBI IO OMPEIeICHHBIM MpU3HAaKaM, CPaBHHUBATD,
KIIACCU(PUITMPOBATH M 00001IaTh (DaKThI U SIBICHUS;

¢ BBIACIIATH ABJICHUC U3 O6H.[CTO paaa Apyrux HBHGHHﬁ;



* ONpEeAETATh OOCTOSITENBCTBA, KOTOPHIC IPEALUIECTBOBAIM BO3HHUKHOBEHHUIO CBSI3H MEXKIY
SABIICHUSIMH, M3 3TUX OOCTOSITENBCTB BBIJCIATH ONPEICISIONINE, CIIOCOOHBIE OBITh MPUYMHON JTaHHOTO
SIBJIICHUS, BBISIBJISIT IPUYMHBI U CIIE/ICTBUS SIBJICHU;

* CTPOUTH PACCYXKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJIEHUSIM U OT YacCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCY)K/IEHHE Ha OCHOBE CPABHEHHUS NPEAMETOB U SIBICHUMN, BBIACISAS IPU 3TOM OOIIME
MIPU3HAKY;

* M3J1araTh MOJIyY€HHYIO HH(QOPMAIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4u;

* CaMOCTOSATEIbHO YKa3blBaThb Ha MHGOpPMAIMIO, HYKJAIOUIYIOCS B IPOBEpPKE, IpeiaraTh U
MPUMEHSTH CIIOCO0 MPOBEPKH I0CTOBEPHOCTH UH(POPMAIUH;

* BepOaIM30BaTh IMOLIMOHAJILHOE BIIEYAT/IEHUE, 0Ka3aHHOE Ha HETO UCTOYHUKOM;

* OOBSICHSTH SIBJICHHUS, MPOLIECCHI, CBSI3U U OTHOLIEHMS, BBISIBISIEMbIE B XOJI€ MO3HABATEIbHON U
UCCIIEIOBATENIbCKON JIeATENbHOCTH (TIPUBOJUTH OOBSICHEHHE C M3MEHEHHEM (OpPMBI IpeICTaBICHMUS,
OOBSCHSTH, ICTATU3UPYSI WIH 0000111251, OOBSICHATE C 33JaHHON TOUKH 3PEHHS);

* BBISBIISITh M Ha3bIBaTh NPUYUHBI COOBITHS, SIBIICHHS, B TOM 4YHCJIE BO3MOXKHBbIE / Hamboee
BEPOSITHBIE IIPUYMHBI, BO3MOKHBIE IOCIECACTBHS 3aJaHHOM NPUYMHBI, CAMOCTOSITEIIBHO OCYILECTBIISASA
IIPUYHNHHO-CIICACTBEHHBIN aHAJIN3;

* JIeNIaTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHMS, MOATBEPKAATH BBIBOJ
COOCTBEHHOM apryMeHTanueil Wil caMOCTOSITENbHO MOJIy4YEeHHBIMH JJAHHBIMH.

2.YMeHue co3aaBarh, IPUMEHATh U NIPEOOPA30BBIBATh 3HAKU M CHMBOJIBL, MOJIENIM U CXEMBI Ul
peleHus yueOHbIX U M03HaBaTeIbHbIX 3aau. OOyyaromuicss CMOXeET:

* 0003Ha4YaTh CUMBOJIOM U 3HAKOM IpEAMET W/ UIIH SBICHUE;

* ONPEAENATh JIOTHYECKHUE CBA3M MEXAY IpeaIMeTaMu W/WIM SIBICHUSMM, 0003HAa4yaTh JaHHbIC
JIOTUYECKHE CBSI3U C IOMOIIBIO 3HAKOB B CXEME;

* c037aBaTh a0CTPAKTHBIN WM pealibHbIN 00pa3 npeaMeTa U/Uiu SBJICHHUS;

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIOBUH 3a1a4M U/WIIM cloco0a ee pPeLIeHus;

* co3aaBaTh BepOalbHble, BEUIECTBEHHbIE W HH(POPMALMOHHBIE MOJEIN C BBIJECJICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa /s ONpeAeeHUs crnocoba pelieHus 3a1a4l B COOTBETCTBUU C
CUTYyalUEH;

* peoOpa3oBbIBaTh MOJENU C LEIbI0 BBISBIEHUS OOIIMX 3aKOHOB, OMNPEACISIOINX JaHHYIO
NPEeIMETHYIO 00J1acTh;

* MIEPEBOANUTH CJIOKHYIO IO COCTaBY (MHOT0ACIeKTHYI0) HHPOPMALHIO U3 rpaduuecKoro

WM (GopMaTM30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHUS B TEKCTOBOE, M HA00OPOT;

* CTPOUTH CXEMY, AJITOPUTM JEHCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEW3BECTHBIN paHee

AJITOPUTM Ha OCHOBEC UMCHOILICTOCA 3HAHU A 00 O6T>CKT€, K KOTOPpOMY IIPUMCHSCTCA aJITOPUTM;,



* CTPOUTH JA0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTIO;

* aHaJIM3UPOBATH/Pe(ICKCUPOBATh OMBIT Pa3pabOTKU M pealu3aluud  y4eOHOTO IPOCKTA,
UCCIIEI0BaHUS (TEOPETUUECKOT0, IMIMPUYECKOI0) HA OCHOBE INPEAJIOKEHHOW MpOOJIEMHON CHUTYyallUH,
MOCTaBJICHHOW €)M W/MITH 3aJaHHBIX KPUTEPHEB OLIEHKU MPOAYKTa/pe3yabTara.

3.CMmeIciioBoe uTeHue. O0yJarOMIMIACs CMOXKET:

* HaXOJUTh B TEKCTE TpeOyeMyro nH(GOPMAIHIO (B COOTBETCTBUH C IEIISIMHU CBOCH JEATEIBHOCTH);

* OPUEHTHPOBATHCS B  COAEpPKAHUM TEKCTa, I[OHMMATh IEJIOCTHBIH  CMBICA  TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIMBATh B3aMMOCBSI3b ONKUCAHHBIX B TEKCTE COOBITHM, SIBJIEHHI, IPOLIECCOB;

* PE3IOMHPOBATh IJIaBHYIO UJCHO TEKCTA,

* peoOpa3oBbIBATH TEKCT, «IIEPEBOJS» €ro B APYTyI0 MOJAIbHOCTh, MHTEPIPETUPOBATH TEKCT
(XyZ10)KECTBEHHBIN M HEXYHOXKECTBEHHBIH - y4eOHBIM, HaydyHO-NIOMYJISPHbIN, HHPOPMAIIMOHHBINH, TEKCT
non-fiction);

* KpUTUYECKH OLIEHUBATH COJIEpKaHue U (POpPMY TEKCTa.

4.®@opMUpOBaHHE W pPa3BUTUE HKOJIOTUYECKOTO MBIIUICHUS, yMEHHE MpPHUMEHSTh €ro B
MMO3HABATEIHPHOW, KOMMYHHUKAaTUBHOW, COITMAJIBHON TIpakTUKE M TPO(PECCHOHAIBHON OpHEHTAIIHH.
OO0yuaromunicst CMOXKET:

* OIpeNeNsITh CBOE OTHOILIEHUE K IPUPOTHON Cpee;

* aHaJM3UPOBATH BIUSHUE SKOJOTMUYECKUX (AKTOPOB Ha Cpely OOMTaHUSI JKUBBIX OPraHU3MOB;

* MPOBOJUTH NPUUMHHBIN U BEPOSATHOCTHBIN aHAIN3 SKOJIOTHYECKUX CUTYAIIHiA;

* MPOTHO3UPOBATh U3MEHEHMsI CUTyallMH MpPH CMEHE NCHCTBUS OJHOTO (akTopa Ha JeiicTBUE
apyroro ¢akropa;

* pacHpoCTPaHATh HKOJIOTUYECKUE 3HAHUS U y4acCTBOBATh B MPAKTUYECKHUX JeNIaxX MO 3alUTe
OKpY’KaIollel Cpelibl;

* BBIpQXXaTh CBOE OTHOIICHHE K MPUPOJE Yepe3 PUCYHKU, COUMHEHUS, MOJIENU, MPOCKTHBIC
paboTHI.

5.Pa3BuTHE MOTHBAIIMU K OBJIAJICHUIO KYIbTYPOU aKTUBHOTO MCIOJIB30BaHUs CIOBapel U APYrux
MOUCKOBBIX cucTeM. OOyUarouiicss CMOKET:

* ONpeAENATh He0OXOIMMBbIE KIIIOUEBbIE IOMCKOBBIE CI0BA U 3aIIPOCHI;

* OCYUIECTBJIATH B3aUMOJICHCTBUE C AIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAaMHU, CIOBapsAMU;

* (hopMHPOBATh MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MICTOUHUKOB JJIs1 0ObEKTUBU3ALNH
pE3yJIBTaTOB IIOUCKA;

* COOTHOCHTD ITOJTyYE€HHBIE PE3YJIBTAThI IOMCKA CO CBOEH EATENBHOCTBIO.

Kommynuxamusnvie YVJ[

1. YMmenue OpraHU30BbIBATH y‘-IC6HOC COTPYAHUUICCTBO U COBMCCTHYIO ACATCIILHOCTD C



yUUTEJIeM U CBEPCTHHKAMU; paboTaTh MHAWBUAYAJIBLHO U B TPYIIE: HAXOIUTH OOIIee pelieHue u
paspematb KOH(MJIMKTHI Ha OCHOBE COTJIAaCOBAaHHs NO3HMIMH W y4deTa HHTEPEcoB; (OPMYIHUPOBATH,
apryMeHTHPOBATh U OTCTAUBATh CBOE MHEHHE. OOyUaloOLUICs CMOKET:

- OINpeAeNsATh BO3MOKHBIE POJIM B COBMECTHOM JESTENLHOCTH;

- UIpaTh OIPENIEICHHYIO POJIb B COBMECTHOMN AEATEIbHOCTH;

-IPUHUMATh MO3MUIMI0 CcOOEceHUKA, MOHMMAs MO3ULHI0O JPYroro, pasiudyarb B €ro peyu:
MHEHHE (TOUKY 3pEHUS), JOKA3aTeIbCTBO (ApTyMEHTHI), (DaKThI; TUIIOTE3bI, aKCHOMBI, TEOPHH;

-OTpEeNeNsiTh CBOM JEMCTBUS M JIEHCTBUS MAapTHEpa, KOTOPbIE CIOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIYU NMPOTYKTUBHON KOMMYHHKAIUH;

- CTPOUTH NMO3UTUBHBIE OTHOLIEHHUS B IIpollecce yueOHOM 1 MO3HABATEIbHOM IESATENIbHOCTH;

-KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pEHUs, B JUCKYCCHH YMETh
BBIJIBUTaTh KOHTPApPTyMEHTHI, epedpasupoBaTh CBOIO MbICIb (BJIaJIEHME MEXaHU3MOM SKBHBAJIEHTHBIX
3aMeH);

-KPUTHYECKU OTHOCUTBHCSA K COOCTBEHHOMY MHEHHUIO, C IOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTh
CBOEro MHEHHS (€CITM OHO TAaKOBO) M KOPPEKTHPOBATH €T0;

- mpeanaraTh albTEPHATUBHOE PELICHNE B KOH(IMKTHON CUTYalllu;

- BBIJEIATH OOLIYIO TOUKY 3pEHMSI B JUCKYCCHH;

-JI0rOBapuBaThCs O MpaBUJIaxX M BOMpoOcax A OOCYKIEHHS B COOTBETCTBUM C IOCTABICHHOM
nepes rpyInou 3agaveit;
-OpraHu30BbIBAaTh YUEOHOE B3aUMOJICIICTBHE B IpymIie (ONpenesaTh O0LMe Lelu, PacIpeaesaTh
POJIH, JOrOBAPUBATHCS JIPYT € APYTOM M T. 11.);
-yCTpaHsATh B paMKax Juajora  pas3pblBBl B KOMMYHHUKAalMM,  OOYCIOBJICHHbIE
HEMIOHUMaHHUEM/HENPUSATUEM CO CTOPOHBI COOECEHNKA 3a4auu, (POPMBI WIIM COJIEpKAHUS AUATIOTA.
2.YMeHHe OCO3HaHHO UCIOJIb30BaTh pEUYEBbIE CpPEACTBA B COOTBETCTBUM C  3ajadei
KOMMYHHUKAIlMM Ul BBIPaKEHHUS CBOMX 4YYBCTB, MBbICIEH M MOTpeOHOCTEH /Ui IUIAHUPOBAHUS U
peryiasiliui CBOEH JEATENIbHOCTH; BJAJCHME YCTHOM M IUCBMEHHOM peublo, MOHOJIOTMYECKOM
KOHTEKCTHOM peubto. O0y4aronuiicst CMOKeT:

* ONIpEeAETATH 33]jauy KOMMYHHUKAIMHU U B COOTBETCTBUHU C HEH OTOUpATh peyeBble CPEICTBA;

* OTOMpPATh M UCIMOJIB30BaTh PEUEBbIE CPEACTBA B MPOLECCe KOMMYHHMKALUU C JIPYTUMH JIIOABMHU
(muanor B mape, B MaJloi Tpymme u T. 1.);

* MIPEJCTaBIATh B YCTHOW MM NHCbMEHHOW (opMe pa3BepHYTHIH IJIaH COOCTBEHHOM
NESITEIBHOCTH;

* coOiro1aTh HOPMBI MYOJUYHOM pedH, persiaMeHT B MOHOJIOT'€ M JTUCKYCCHH B COOTBETCTBHH C

KOMMYHUKaTUBHOM 3a/1auei;



* BBICKa3bIBaTh M 0OOCHOBBIBATH MHEHHUE (CYXK/ICHUE) U 3aIPaAIINBAaTh MHEHHUE MMAPTHEPA B PAMKax
JMaJora;

* NIPUHUMATh PELICHUE B XOJI€ JUAJIOTa U COIJIaCOBBIBATH €I0 C COOECETHUKOM;

* CO3/1aBaTh MHCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAIIBHBIE TEKCThI C MCIOJIb30BAaHUEM
HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

* HCII0JIb30BaTh BepOasbHbIE CPEICTBA (CPEACTBA JIOTUYECKON CBSA3H) [UIs BBIIACIEHUS CMbICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

* HCIIOJIb30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJIsiIHbIe MaTepuabl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE 1101 PYKOBOJCTBOM YUMTEIIS;

* JIeNaTh OLCHOYHBIN BBIBOJI O JOCTHKEHUH L€ KOMMYHHUKAIIUU HEMOCPEACTBEHHO MOCIe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 0OOCHOBBIBATH €T0.

3. ®opmMupoBaHuE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BaHUs HH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (aanee - UKT). OOyuaromuiics cCMOXKeET:

* IIeJICHANpaBJICHHO MCKAaTh M MCMOJIb30BaTh MH(GOPMAIMOHHBIE DPECYpPChl, HEOOXOAUMBIE IS
perieHust yueOHBIX U MPAKTUUECKHX 3a/1a4 ¢ momortsto cpeacts UKT;

* BBIOMpATh, CTPOUTh M MCIOJIb30BaTh a/JE€KBATHYIO MH(POPMALMOHHYIO MOJENb Ul Ieperadu
CBOMX MBICICH CpEICTBAMHM €CTECTBEHHBIX M (DOPMAJBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSMHU
KOMMYHHKAIIWH;

* BBIACIATh MH(OPMAIMOHHBIN aCHeKT 3a7ayd, ONEepHpOBaTh JAHHBIMM, UCIOJIB30BaTh MOJEIb
pellIeHns 3a1a4H;

* UCIOJb30BaTh KOMIBIOTEPHbIE TEXHOJIOTMM  (BKJIIOYas BBIOOD  aJEeKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX IPOTPaMMHO-AMNIAPATHBIX CPEICTB U CEPBUCOB) JUIA PELICHUs UH(MOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX YYEOHBIX 3a7ay, B TOM YHCIIE: BBIYMCICHHE, HAlHMCaHHE IUCEM, COYMHEHUI,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTALUN U JIp.;

* UCHOJb30BaTh MH(YOPMAIUIO C YIETOM ITHUECKUX U IIPABOBBIX HOPM;

* CO3/aBaTh MH(POPMALMOHHBIE PECYpPChl PA3HOIO THUIA W AJS Pa3HbIX ayAUTOpPUH, cOOI0AATh
MHGOPMALMOHHYIO TUTHEHY U IpaBuiIa HHPOPMALMOHHOM 0€3011acHOCTH.

B pamkax nampasnenust «O0parienue ¢ yerpoiictBamu MKT» oOydaronuiicst cMoxer:

e OCYIIECTBJIATh MH(OPMAIIMOHHOE TOJKIIOYEHHE K JIOKaJbHOM CeTH M TIJI00anbHON ceTu
HNHurepHer;

e MOJy4aTh MH(POPMAIIUIO O XapaKTEPUCTHKAX KOMIBIOTEPA;

e OLIEHMBATh YHMCJIOBbIE TapaMeTpbl UHHOPMAIIMOHHBIX MPOIIECCOB (0OBEM MaMATH, HEOOXO MO
JUIsL XpaHeHHUsI HHPOPMALIMU; CKOPOCTh Meperaud UH(OPMAIHH, MPOMYCKHYIO CIOCOOHOCTh BHIOPAHHOTO

KaHaJsa ¥ 1p.);



e coemuuATh ycrpoiictBa KT (0noku koMmmbroTepa, yCTpPOHCTBAa CETEH, MPUHTEP, MPOEKTOD,
CKaHep, HM3MEpUTENbHbIE YCTPOWCTBA M T. J.) C HCIOJB30BAHUEM IPOBOJHBIX M OECIPOBOIHBIX
TEXHOJIOT Ui,

e BXOJUTHh B MH(POPMAILMOHHYIO CpeAy 00pa3oBaTelbHOM OpraHu3aliy, B TOM YUCIE 4YEpe3 CETh
WuTepHer, pa3meniats B HHPOPMAITMOHHON Cpefie pa3InyHble HH()OPMAIIHOHHBIE OOBEKTHI;

e coOmOaaTh TPeOOBAHMS TEXHUKH O€30MaCHOCTH, TUTUEHBI, )PTOHOMHUKH H PECypPCOCOEpEIKEHHS
npu padore ¢ ycrpoiictBamu UKT.

B pamkax nanpaBnenus «®Pukcarus u 00paboTka n300paxeHui 1 3BYKOB» B Kaue€CTBE OCHOBHBIX
IUIAaHUPYEMBIX pPE3ylIbTaTOB BO3MOXKEH, HO HE OTPAHUYMBAETCS CIIECAYIOUIUM, CIHCOK TOTO, YTO
00YJarOIINICS CMOXKET:

e CO3/aBaTh MPE3EHTALIMK HAa OCHOBE IU(PPOBBIX PoTorpaduii;

e IPOBOJUTH 00paboTKy 1MGpoBbIX (¢GoTorpaduii ¢ UCHOJIB30BAaHMEM BO3MOKHOCTEH
CHeIHaIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

e IIPOBOJUTH 00pabOTKy 1MGPOBBIX 3BYKO3alHCEH C HCIOJIb30BAHUEM BO3MOXHOCTEH
CHeIHaIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

e OCYUIIECTBJIATh BUICOCHEMKY M IPOBOJUTH MOHTaX OTCHSTOIO Marepuajga ¢ UCIOJIb30BaHUEM
BO3MO’KHOCTEH CHEIMAIbHBIX KOMIIbIOTEPHBIX HHCTPYMEHTOB.

B pamkax Hanpanenus «Ilouck u opranuzanus XxpaHeHuss HHPOPMALUN» B KaU€CTBE OCHOBHBIX
IUIAHUPYEMBIX pE3yJIbTaTOB BO3MOXKEH, HO HE OIPAaHUYMBAETCS CIEAYIOIIMM, CIHCOK TOro, 4TO
00yJarOIINICS CMOXKET:

e HCIIOJIb30BaTh pa3jMyHble NMPUEMbI NoMcKa HH(popManuu B cetu MHTepHET (MOMCKOBbIE
CHCTEMBI, CIIPAaBOYHbIE Pa3/Ieiibl, IPEIMETHbIE PYOPUKH);

e CTPOUTH 3aMPOCHI Ul NOUCKAa MH(POPMALIUK C MCIIOJIb30BAaHUEM JIOTHYECKUX ONepaluil u
aHAJIM3UPOBATh PE3yJIbTAThl IOUCKA;

e HCII0JIb30BaTh pa3jIMuyHble OMOIMOTEYHbIE, B TOM YMCJE JIEKTPOHHbBIE, KATAJOTH JUIsl MOUCKA
HEOOXOAUMBIX KHUT;

e MCKAaTh MH(QOPMALMIO B pa3iMyHbIX 0a3ax NaHHBIX, CO3/laBaTh W 3alOJHATH 0a3bl JIaHHBIX, B
YaCTHOCTH, UCIOJIb30BATh PA3JIMUHBIE ONPEIEIUTENY;

e COXpaHATh [UId WHAMBHIYaJbHOTO HCIOJb30BaHUS HaiiieHHble B ceTw [IHTepHer
MH(pOpMaIMOHHbIE OOBEKTHI U CChUIKU Ha HUX.

B pamkax HampaBneHuss «Co3gaHue TNHCBMEHHBIX COOOLICHHMI» B KayecTBE OCHOBHBIX
IUIAHUPYEMBIX PE3ylIbTaTOB BO3MOXKEH, HO HE OIPaHUYMBACTCS CIEAYIOIIUM, CIIMCOK TOrO, 4YTO
00y4aronIuiics CMOXKET:

e OCYILECTBJIATh PENAKTUPOBAHUE M CTPYKTYPHUPOBAHUE TEKCTA B COOTBETCTBUM C €I0 CMBICIOM

CpeACTBaMU TECKCTOBOI'O pE€aAaKTOpa,



e (opMaTHPOBATh TEKCTOBHIE JOKYMEHTHI (YCTAaHOBKA MApaMETPOB CTPAHUIIBI TIOKYMCHTA;
(dhopMaTupoBaHUE CUMBOJIOB M a03alleB; BCTaBKAa KOJIOHTUTYJIOB U HOMEPOB CTPAHHII);

e BCTaBJIATH B IOKyMEHT (POPMYJIbI, TAOIUIIBI, CTUCKHU, H300PAKEHUS;

e YJaCTBOBATh B KOJUICKTHBHOM CO3JaHUH TEKCTOBOT'O IOKYMEHTA;

e CO3/1aBaTh TMIICPTEKCTOBBIC JOKYMCHTEHI.

B pamkax wnanpaBnenuss «Co3manue TpaduUecKuX OOBCKTOB» B KadeCTBE OCHOBHBIX
IUIAHUPYEMBIX PE3ylIbTaTOB BO3MOXKEH, HO HE OTrPaHUYMBACTCS CIICIYIOIIUM, CIIHCOK TOTO, 4YTO
00YJarOIINIICS CMOXKET:

e CO3/1aBaTh W PEAAKTHPOBATH H300PAKEHUS C IOMOIIBI0 HWHCTPYMEHTOB TpaduduecKoro
pemakropa;

e CO3/1aBaTh Pa3IUIHBIC TEOMETPUICCKUE OOBEKTHI H YEPTEIKHU C UCTIOJIH30BAHNEM BO3MOYKHOCTEH
CHEIMATbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;

e CO3/1aBaTh  JUArpaMMbl  PA3UYHBIX  BHJOB  (QITOPUTMHYECKHE,  KOHIICNITyaJIbHBIC,
KJTaCCU(pUKAITMOHHBIC, OPraHU3aIHOHHBIC, POJICTBA U JIP.) B COOTBETCTBUU C PEIIAEMbBIMH 3a/1a4aMH.

B pamkax Hanpasienust «Co3/1aHAe MY3bIKaTbHBIX M 3BYKOBBIX OOBEKTOB» B KAUECTBE OCHOBHBIX
TUTAHUPYEMBIX pE3yJIbTaTOB BO3MOXKEH, HO HE OTPAHWYHMBACTCS CICAYIOIIUM, CIHUCOK TOTO, YTO
00yJarOIINICS CMOXKET:

e 3ANKCHIBATh 3BYKOBBIE (hailJIbl C pa3IMYHBIM KaueCTBOM 3BYy4aHUs (TIyOMHOW KOAMPOBAaHUS U
YaCTOTOU JUCKPETU3AIINH ),

e HCIIOJIb30BaTh MY3bIKQJIIbHBIC PENAKTOPHI, KIABUIIHBIC W KUHETUYECKHE CHUHTE3aTOPBI IS
peleHus TBOPYECKUX 3a/1a4.

B pamkax HampaBneHus «Bocmpusitue, HCHOJIB30BaHME W CO3JaHUE THUIIEPTEKCTOBBIX H
MYJIbTHMEUHHBIX HH(DOPMAIIMOHHBIX OOBEKTOB» B KA4eCTBE OCHOBHBIX IUIAHHPYEMBIX PE3yJIbTaTOB
BO3MOJKEH, HO HE OTPAaHMYMBACTCS CIICAYIOIIUM, CIIUCOK TOTO, YTO OOYUYAIOIIHIACS CMOXKET:

e CO3/laBaTh Ha 3aJIaHHYI0 TEMY MYJIbTUMEIUIHYIO TPE3CHTAIMIO C THUIIEPCChUIKAMH, CIIalIbl
KOTOPOM COJIePIKAT TEKCThI, 3BYKH, rpadudeckre n3o0pakeHus,

e paboTath ¢ OCOOBIMH  BHJAMH  COOOINCHWI:  JuarpaMMmaMu  (QJIrOPUTMHYECKHE,
KOHIICNITyaJIbHbIC, KITAaCCU(PUKAIIMOHHbBIE, OPraHU3aIMOHHbIE, POJICTBA U JIP.), KapTaMu (Teorpadudeckue,
XpOHOJIOTUYECKHE) UM CHYTHUKOBBIMH (oTorpadusMu, B TOM 4YHCIE B CHCTEMax TI00aTbHOTO
MO3UIIMOHUPOBAHUS;

e OIICHHMBATH pa3Mepbl (HailioB, MOATOTOBIEHHBIX C HCIOJF30BAHMEM Pa3IUYHBIX YCTPOMCTB
BBOJla MH(opManuu B 3aJaHHBII HWHTEpBall BpeMEHHU (KJIaBHATypa, CKaHep, MUKpodoH, (oTokamepa,
BHJICOKAMEPA);

e HCIIOJIb30BATh NPOTpAMMBI-aPXUBATOPHI.



B pamkax wnHanpaBneHuss «AHanu3 wuH(pOpManuu, MaTeMaTHYeckas o0pa0oTKa [JaHHBIX B
UCCIICIOBAaHUM» B KaueCTBE OCHOBHBIX IUIAHUPYEMBIX PE3YJIbTATOB BO3MOXEH, HO HE OTPaHUYHMBACTCS
CIICAYIOIIHUM, CIIUCOK TOTO, YTO OOYYAIOIIMICS CMOKET:

e BBOJUTH PE3YJIbTAThl U3MEPEHUH U JApyrue nu(poBbIe JaHHBIE UIT KX 00padOTKH, B TOM YHCIIE
CTaTUCTHUYECKOW U BH3yaJIN3allNH;

B pamkax nHampaBnenus «MojenupoBaHue, NPOEKTUPOBAHHE M YIPABJICHUE» B KadeCTBE
OCHOBHBIX TUIAHUPYEMBIX PE3YJIbTATOB BO3MOKEH, HO HE OTPaHUYMBACTCS CIEAYIOIINM, CITUCOK TOTO, YTO
00YJarOIINIICS CMOXKET:

e CTPOHUTH C MOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB pazHooOpa3Hble HH(POpMAIIHOHHBIE
CTPYKTYPHI JUIsl OTIMCAHUS OOBEKTOB;

e KOHCTPYHMPOBATh U MOJICITUPOBATh C HCIIOJB30BAaHUEM MAaTEPHUATBHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM YIIPaBJICHUEM U 0OpaTHOM CBA3bIO (POOOTOTEXHUKA);

e MOJICTUPOBATH C UCTIOJIH30BAHNEM BHPTYAILHBIX KOHCTPYKTOPOB;

e MOJICTUPOBATH C HCMOJIH30BAHNEM CPEJCTB MTPOTPAMMHPOBAHUSI.

B pamkax HanpasieHns «kKOMMyHUKaIUs ¥ CONMAILHOE B3aMMOICHCTBIE» B KAYeCTBE OCHOBHBIX
IUIAHUPYEMBIX pPE3ylIbTaTOB BO3MOXKEH, HO HE OTPAHUYMBAETCS CIIEAYIOUIUM, CIHCOK TOTO, YTO
00yJarOIINICS CMOXKET:

e OCYILECTBJIATH OOpa3oBaTelbHOE B3aUMOJEHCTBHE B HMHGOPMAIMIOHHOM IMPOCTPAHCTBE
oOpa3oBaTeslbHOM OpraHum3zauuu (MOJIydeHHE U BBINOJIHEHHWE 3a/laHul, MOJy4eHHEe KOMMEHTapHEB,
COBEPIIICHCTBOBAHUE CBOEH PabOThI, (hopMuUpoBaHHE MOPTHOIIHO);

e HUCMOJb30BaTh BO3MOXKHOCTH 3JIEKTPOHHON MOYTHI, MHTEPHET-MECCEHDKEPOB U COIMAbHBIX
ceTeil st 00y4eHus;

e BECTH JIMYHBIN THEBHUK (OJIOT) C UCTIOJIB30BAaHUEM BO3MOXKHOCTEH cetu VIHTepHeT;

e co0MI01aTh HOPMBI UH(GOPMALIMOHHON KYJIBTYpBI, 3TUKU U NPaBa; C YBaXKEHUEM OTHOCUTBHCS K
yacTHON nHGopMaI 1 HH(GOPMAIIMOHHBIM IIPaBaM JIPYTUX JIFOJICH;

e OCYILECTBJIATH 3allMTy OT TPOSHCKUX BHUPYCOB, (PUIIMHTOBBIX arak, HWH(OpPMAaUUU OT
KOMITBIOTEPHBIX BUPYCOB C IOMOIIBIO aHTUBUPYCHBIX TPOTPAMM;

e coOmroaTh mpaBuiia 6€30MacHOro noBeAeHus B ceTu MHTepHeT;

e paznuuaTh Oe30macHble pecypchl ceTH VIHTepHET U pecypcehbl, COAEp)KaHUE KOTOPBIX
HECOBMECTHMO C 33/1a4aMH BOCIIUTAHUS M 00pa30BaHUs WM HEXKENATENbHO.

IIpeaMeTHble pe3yJbTaThl BKJIIOYAIOT B ce0s: OCBOCHHBIE YYallUMHUCA B XOJA€ H3Y4EHUS
y4eOHOTO IpeaMeTa yMeHUs creurduyeckue Ui TaHHON MpeIMEeTHOM 00acTH, BUBI JESITEIbHOCTH 110
MOJIydeHHUI0O HOBOTO 3HAaHUS B paMKax y4eOHOro MHpeaMeTra, ero mpeoOpa3oBaHUI0 M NMPUMEHEHHUIO B
y4eOHBIX, y4E€OHO-TIPOEKTHBIX M COIMAIbHO-TIPOEKTHBIX CHUTYalHsX, (OPMUPOBAHHWE HAYYHOTO THUIIA

MBIIJICHUA, HAYYHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 0 KIIOYCBLIX TCOPUAX, TUIIAX WU BHIAX 0THOH.ICHHI>1, BJIaJICHUC



HAYYHOM TEPMHUHOJIOTHEN, KIIOUYEBBIMUA MOHATUAMHU, METOJAaMHM M NOpuemMaMu. B cooTBercTBUM €
(denepalbHBIM TOCYAapCTBEHHBIM 0Opa30BaTEeNbHBIM CTAHIAPTOM O0OIIEro 00pa3oBaHUS OCHOBHBIC
IIPEAMETHBIE Pe3yNIbTaThl U3y4eHUsI XUMUHU B OCHOBHOM LIKOJIE OTPaXKaroT:

1) dbopmupoBaHHEe MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IMPEJCTABICHHI O BEIIECTBAX, MX
MIPEBPAIICHUSAX U MPAKTUUECKOM NMPUMEHEHUH; OBJIAJICHUE MOHATUWHBIM anmnapaToM M CUMBOJUYECKUM
SI3BIKOM XMMUH;

2) oco3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KaK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHMS, XUMHUYECKUX IPEBPAILECHUI HEOPraHWYECKUX M OPraHMYECKUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJICHUH KMBOW U HEKUBOU NMPUPObI; YIIIyOJeHUE NMPEACTaBIEHUN 0 MaTepUaIbHOM €IMHCTBE
MHpA;

3) oOBIaJCHUEC OCHOBAMH XUMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3HPOBATh H
OOBEKTUBHO OIICHUBAaTh JKW3HEHHbIE CHUTYyalluHM, CBSI3aHHbIE C XWUMHEH, HaBbIKAMH O€30I11acHOTO
oOpallleHHs C BEIIeCTBAMHU, HUCIOJIb3yEeMbIMH B IOBCEIHEBHOM >XM3HM;, YMEHHMEM AaHaJU3UPOBATh U
IJIAaHUPOBATh JKOJIOTMYECKH Oe30MacHOe MOBEACHHUE B IIENISAX COXPAHEHMs 3/I0pPOBbS M OKpYXKaromieu
Cpelbl;

4) hopMupoBaHHE YMEHHI YCTAaHABIMBAThH CBA3U MEXIY peabHO HAOII0JAEMBIMU XUMHUCCKUMHU
SBIICHUSIMU W TIPOLECCAMM, MPOUCXOSAIIMMH B MHUKPOMHUDPE, OOBSACHATH HPUYMHBI MHOTOOOpa3us
BEILIECTB, 3aBUCUMOCTh UX CBOWMCTB OT COCTABA U CTPOCHUS, a TAKKE 3aBUCUMOCTh PUMEHEHMS BELIECTB
OT UX CBOMCTB;

5) npuoOpeTeHre OTbITa UCIOJIL30BAHUS PA3IMYHBIX METOJOB M3yYCHUS BEIIECTB: HAOJIOICHUS
3a UX MPEBpALICHUSMH IIPU MPOBEACHUHN HECIOXHBIX XUMUYECKUX SKCIEPHUMEHTOB C HCIIOJIb30 BAHUEM
J1a00paTOPHOTO 00OPYIOBAHKS U IPUOOPOB;

6) dbopmupoBaHHe TPEACTABICHUN O 3HAYCHHHM XMMHYECKOW HAYKH B PEIICHHH COBPEMEHHBIX
9KOJIOTMUYECKUX MPOOJIeM, B TOM YHUCIIE B MPEJOTBPAILIEHUN TEXHOTEHHBIX U 9KOJOTHYECKUX KaTacTpod;

7) i CclenbiX U CIa0OBUIANIMX OOYYArOUIMXCs: BIAJCHUE MPaBHJIAMU 3alMCH XMUMHUYECKUX
(bopMyIl ¢ UCTIOIB30BaHUEM peibePHO-TOUCYHON crucTeMbl 00o3Hauenuit JI. bpaiins;

8) s OOydYaroIUXCs ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI: BJIQJICHHE OCHOBHBIMH
JOCTYIHBIMU METOJAMHU HAYYHOT'O MO3HAHUS, UCIOJIb3yEMbIMU B XUMHUH.

B pe3yabTare usydeHusi Kypca XMMHMH B OCHOBHOM HIKOJI€:

BpInycKHUK HAy4uTCS:

® XapaKTepHU30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT;

® OMKCHIBATH CBOMCTBA TBEPJBIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BHIACIS UX CYIIECTBEHHBIE

IIPpU3HAKH,



PACKpPBIBATh CMBICII OCHOBHBLIX XUMHUYCCKUX MMOHSATHH «aToOM», «MOJICKYJIa», «XUMHYCCKUI

QJICMCHT», <«IIPOCTOC BCHICCTBO», «CJIOXKXHOC BCHICCTBO», «BAJICHTHOCTL», «XUMHUYCCKAA PCAKIHI»,

HCII0JIb3YA 3HAKOBYIO CUCTECMY XUMUU,

PaCKpbeIBaTb CMBICII 3aKOHOB COXpaHCHHA MACChl BCHICCTB, MOCTOAHCTBA COCTaBa, aTOMHO-

MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTth XUMAYECKHE U (PU3HUECKHE SBIICHHS,

Ha3bIBaTh XUMUYECKHUE IEMEHTHI;

OIIpPENIENATh COCTAB BELIECTB M0 UX (hopMynIaM;

OTIPEJIENATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COCMHEHHUSIX;
OTPEIENATh TUIl XUMUYECKUX PEaKIINii;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIMIA;

BBIABJIATE IIPU3HAKH, CBUACTCILCTBYIOIIUE O TMPOTCKAHUH XUMHYECKOH pC€aknun 1pu

BBITTIOJIHEHUN XUMHNUYECKOT'O OIIbITA,

COCTaBJIATH (OPMYIIBI OMHAPHBIX COCTUHEHUI;

COCTaBIIATh YPAaBHEHUS XUMHUYECKUX PCAKITUH;

coOo1aTh MpaBuiia 6e301acHOM pabOTHI TPH MPOBEACHUH OTIBITOB;
M0JIb30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM U TIOCYIOH;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;
BBIYHCIISITH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa 0 (popMyIie COeTuHEHUS;

BBIYUCIIATH KOJIHYECTBO, 00BeEM HIIH MacCy B€HIECTBa I10 KOJIHNYECTBY, O6’b€My, Macce

PE€ArcHTOB UK ITPOAYKTOB pPCaKIINU,

XapaKTCPHU30BaATb (1)I/ISI/I“ICCKI/I€ 1 XMMHYECKHE CBOMCTBA IMPOCTBIX BECIICCTB: KUCIIOpOaa 1

BOJIOPO/IA;

BCIICCTB:

MOJIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTaApO;

PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 2PQEKT peakiuny», «MOJISIPHBIA 00BEMY;
XapakTepu30BaTh GU3NYECKUE U XUMHUUECKHUE CBOIICTBA BOIBL;

PacKpbIBaTh CMBICI TIOHATHUS «PaCTBOPY;

BBIYUCIISTH MAaCCOBYIO JIOJIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C OMPEAEIEHHON MAaCcCOBOM J10J1e paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COEIMHEHUS U3yYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapakTepu30BaTh (PU3UYECKHE U XMMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHMUYECKUX

OKCHJIOB, KMCJIOT, OCHOBAaHUM, COJICH;



® OIpENEATh NPUHANICKHOCTD BEUIECTB K ONPEICIEHHOMY KJIaCcCy COCIMHEHUN;
® COCTaBIATh (POPMYJIBI HEOPTAHUYECKUX COCIMHECHHUM H3YICHHBIX KIIACCOB;

® JIPOBOJUTHL OIIBITBI, MOATBCPKAAOININEC XUMHUUYCCKUC CBOMCTBA HU3YUCHHBIX  KJIACCOB

HEOPraHUYECKUX BEIECTB;

® pAacCIIO3HaBaTh OINBITHBIM IYTEM PACTBOPBI KUCJIOT U IIEJIOYEH MO0 M3MEHEHUIO OKpPacKu
MHIMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/y KJIaCCAaMU HEOPTAHUYECKUX COEIMHEHU;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona .M. Menaeneena,;

e 0OBACHATH (PU3MUYECKUN CMBICI ATOMHOTO (TOPSAKOBOI0) HOMEpPa XUMHUUYECKOTO AJIEMEHTA,
HOMEPOB I'PYIIIBI U Ieproia B nepuoanyeckon cucreme .M. Menneneesa;

e OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOEHHUs aTOMOB, CBOMCTB 2JIEMEHTOB B Ipejenax
MaJIbIX TEPUOJIOB U IVIaBHBIX MOATPYIIII;

® XapaKTepHU30BaThb XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOAA IO KAJIbILIMSI) HA OCHOBE MX MOJIOKEHHUS
B nepuoanydeckoit cucreme J[.M. MenaeneeBa u 0COOEHHOCTEHM CTPOCHHS X aTOMOB;

® COCTaBIISITh CXEMBI CTPOEHHUsI aTOMOB mepBbix 20 ameMeHTOB nepuoandeckoi cuctemsl [1.1.

MenneneeBa;

® paCKpBIBaTh CMBICII TTOHATHN: «XUMHUUYECKAS CBSA3bY, «IJIEKTPOOTPHUIIATEIIBHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTH (PM3MYECKUX CBOMCTB BEIICCTB OT THIIA KPUCTAJUITMUECKOU
peIIeTKy;

® OIpPEACIATh BUJl XUMUYCCKOH CBSI3M B HEOPraHUYECKUX COCTUHEHUSX;

L4 I/I306pa}KaTb CXEMbl CTPOCHHUA MOJICKY]I BECIICCTB, 06p830BaHHBIX pasHbIMHN BHAAMU

XUMHYCCKHUX CB${3GI‘/’I;

® pPACKpbIBATL CMbLICII TTOHATHH «HMOH», «KKaTHUOH», KaHUOH), «QJICKTPOJIUTED», KHEIJICKTPOJIUTEI,
IICKTPOJIUTHYCCKAA auUcCColUalusA», «OKUCIIHUTCIIb», «CTCIICHb OKUCIICHUA» «BOCCTAHOBUTCIIL),
«OKHCJICHHUC), «BOCCTAHOBJICHHC),

® OIIPCACIIATh CTCIICHb OKHUCICHHUA aTOMa 3JICMCHTA B COCAMHCHHNHN

® PaCKpbIBATb CMBICII TCOPUU BHGKTpOHI/ITH‘ICCKOﬁ Aucconuanum,

® COCTAaBJIAITh YPAaBHCHUA BHGKTpOHHTI/I‘IeCKOﬁ JUucconranuu KHUCJoT, menoqeﬁ, COJ'ICI\/’I;

® OOBSACHATH CYHOIHOCTB ITponecca 3HeKTpOHHTI/I‘IeCKOﬁ Jucconmuanuvm u peaKI_II/Iﬁ HOHHOI'O

¢ COCTAaBJIATDH IIOJIHBIC U COKPAICHHBIC HOHHBIC YPABHCHHUA PCAKITUN 06MCH8.;
¢ OIIPCACIATH BO3MOKHOCTD IPOTCKAHUA pCaKI_II/Iﬁ HOHHOI'O 06MCH8.;
¢ JIPOBOJUTH PCAKIUHU, IIOATBCPKAAOIINUC KaueCTBEHHBIN COCTaB Pa3JIMYHLBIX BCIICCTB,

¢ OIIPECACIATb OKUCIUTCIIb U BOCCTAHOBUTCIIb,



® COCTaBJISATh YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

® Ha3bIBaTh (PAKTOPBHI, BIMUSIONIME HA CKOPOCTh XUMHYECKON PEaKLIUH;

® KJIACCH(PUUIUPOBATH XUMHUECKUE PEAKIINU TI0 PA3IMYHBIM PU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/y COCTABOM, CTPOCHUEM U CBOWCTBAMU HEMETAILJIOB;

® [POBOJUTH ONBITHI IO IMOJYYEHHIO, COOUMpAHHIO M M3YYEHHMIO XHMHUYECKUX CBOICTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO Ta3a, aMMHaKa;

® pAacIIO3HaBaTh OINBITHBIM IIYTEM ra3000pa3HbIE BEIECTBA: YIJIEKUCIIBbINA a3 1 aMMHUAK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/ly COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIOB;

e Ha3bpIBaTh OpraHUYECKHUE BEIIECTBA MO MX (opMmyse: MeTaH, 3TaH, 3TUJIEH, METaHOJ, TaHO,
[NIMLEPUH, YKCYCHas KUCJIOTa, aMMHOYKCYCHasl KUCJIOTa, CT€apUHOBas KHUCJIOTA, OJEMHOBAas KUCIOTA,
TJII0K033;

® OIICHMBAThH BIUSHUE XUMUYECKOIO 3arpsi3HEHUS] OKPYXKAIOUIEH cpe/ibl Ha OpraHu3M 4ellOBeKa;

® TPaMOTHO OOpaIIaThCs C BEUIECTBAMH B TOBCEIHEBHOM JKU3HU

® OMNpeAensiTh BO3MOKHOCTh NMPOTEKAHUS PEaKIUi HEKOTOPBIX IMPEICTaBUTENIEH OpraHMYecKuX
BEIIECTB C KUCIOPOJOM, BOJIOPOIOM, METANIaM1, OCHOBAaHUSIMU, FaJIOT€HAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® gbId8U2AMb U NPOBEPSAMb IKCNEPUMEHMANLHO SUNOMe3bl O XUMUYECKUX CBOUCMBAX eeujecmse
HA OCHO8€ UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMULECKUX PeaKyUll;

® Xapaxkmepu3oeams 6Geujecmsd NnoO COCmaAgy, CMPOEHUN U CEOLUCMEAM, YCMAHABIUBAMDb
NPUYUHHO-CIEOCMBEHHbLE C85A3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU 8eujecCmsd;

® CoCmasgnAms MONEKYIsApHble U NOJHble UOHHble YPABHEeHUs NO COKPAWEHHbIM UOHHLIM
VPABHEHUAM,

® POCHO3UPOBAND CcnocobHoCcmb sewjecmsa NPOSAGIIAMb OKuUcaIUmenbHble unu
80CCMAHOBUMENbHBIE CBOUCMEA C YHeMOM CmeneHell OKUCIeHUS JIeMEeHMO8, 8X005AUUX 8 €20 COCMAB;

® COCMasNAmMb YPAGHEHUS peaKyutl, COOMEEemMCmayWUx NoCie008ameIbHOCU NPedpaleHUll
Heop2aHu4ecKux eeujecms pa3iuiHblx Kidccos,

® gvldgUeamMb U NPOGepsMb IKCNEPUMEHMAILHO 2UNOMme3bl 0 pe3ylbmamax 6030elcmalsl
PA3TUYHBIX YaKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU Peakyull,

® uCnonvL306amsb  NpUOOPemeHHble 3HAHUS Ol IKOJN02UYECKU 2PAMOMHO20 MNO0BeOeHUsl 8
OKpyHcarowell cpeoe;

® UCNONBL306AMb NpUOOPemenHble Klouegble KOMHeMmeHYuu Npu BblNOJHEeHUU HPOeKmos u
VUeOHO-UCCNIe008aMENbCKUX 3A0aY NO  U3VUEHUIO C8OUCMS, CNOCOD08 NONYUeHUs U PACNO3HABAHUSA

eewecme,



®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMUYECKUX NPOYeCccax,

® Kpumuyecku OMHOCUMbCS K NCEBOOHAYYHOU UHpOpMayulu, HedoOpOCOBeCmHOU peKidame 8
cpeocmaax Maccosoll uHgopmayuiL,

® 0CO3HABAMb 3HAYEHUE MEeOPeMmuUYecKUx 3HAHUL NO XUMUU O NPAKMUYECKOU OesimeabHOCmu
YenoseKa,

® coz0asamv MOOenUu U cxemvl OJisl peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3a0ay;, NOHUMAMb
HeoOX00UMOCMb  COONI0OEHUs NPeONUCAHUll, npeolazaemvlx 6 UHCMPYKYUAX NO  UCHONb308AHUIO

JIeKapcme, cpeocma ObImo8oU Xumuu u op.

Conep:xxanue yueOHOro npeamera « XuMus»

IlepBoHaYa/IbHBbIE XUMUYECKHE TOHATUSA

[Ipenmer xumun. Tera u eewgecmea. OcHosHble MemoObl NO3HAHUS: HAONI0OeHUe, UMepeHue,
akcnepumenm. Ou3ndeckue U XUMUUeckue siBiaeHus. Yucteie BemecTBa U cMecu. CrocoObl pasjieneHus
cmecel. AtoM. Mosekyna. XuMHAYECKUM JIEMEHT. 3HAKHM XUMHUYECKHUX 3JIE€MEHTOB. [IpocThie u cioxHbIE
BelecTBa. BaneHTHOCTh. 3akon nocmosncmea cocmasa éewjecmea. Xumudeckue (opmyibl. MHaekco.
OtHocuTenbHas aTOMHas M MOJIEKYJIsipHas Macchl. MaccoBas [10Ji1 XUMHUYECKOTO 3JEMEHTa B
COCTMHCHUH. 3aKOH COXpaHEHHUs MAacCChl BEIIECTB. XUMHUeckue ypaBHeHus. Koaddurmentsl. YcnoBus u
MPU3HAKU TPOTEKAHUS XUMUYECKUX peakiuii. Molb — equHuIa KOJM4ecTBa BeniecTBa. MossipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuit 3neMeHT U npocToe BemecTBo. O3on. Cocmag 6030yxa. Pu3ndeckue u
XUMHUYECKHUE cBoMcTBa Kuciopona. I[lomydenwe u mnpumeHeHuwe kuciaopona. Tennosoi s¢hgexkm
xumudeckux peakyuti. [lonamue 06 5k30- u 3HOOMepmuveckux peakyusx. Bomopon — XUMHUYECKUI
AJIEMEHT U MpocToe BemecTBo. dusnueckre n XUMUUYECKUe cBoiicTBa Bojopoa. [loyuenue Bogoposia B
naboparopun. [lonyuenue 600opooa 6 npomviutienHocmu. lIpumenenue 600opooa. 3akoH ABOrajpo.
Mousipabiii 00beM ra3oB. KauecTBeHHbIE peakiMM Ha ra3oo0pa3Hble BellecTBa (KHUCIOPOJ, BOJIOPOM).
OObeMHbIe OTHOILIEHUS Ta30B MPU XUMHUECKUX PEaKLIUAX.

Bopga. PacTBopbl

Booa 6 npupooe. Kpyzosopom 600w 6 npupode. @usuueckue u xumuyeckue c80UCMEA 600bl.
PactBopel. Pacmeopumocmsv  eewpecmé 6 6ode. KoHIeHTpamusi pacTBOpoB. MaccoBas — J0ms
PacTBOPEHHOIO BEILIECTBA B PacTBOPE.

OcCHOBHBIE KJIaCChI HEOPTAHUYECKUX COeNHEHU I

Oxcunpl. Knaccudukanus. Homenxnatypa. @usuueckue ceoticmeéa okcuoos. XHUMHUYECKUE
cBoiicTBa OKCUAOB. [lonyuenue u npumenenue okcuoos. Ocnoanus. Knaccudukanus. Homenknarypa.
Qusuueckue ceoticmea ocHosanuu. Ilonyyenue ocHosanui. XMMUUYECKHE CBOMCTBA OCHOBaHMM. Peakius
Heirpanuzanuu. Kucnotsl. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea kuciom. Ilonyyenue
U npumeneHue kuciom. XuMUUECKUe cBOMCTBA KUCI0T. MHauKaTopel. VI3MeHEHHe OKpacKu MHAUKATOPOB

B paznnuHbIX cpenax. Comu. Knaccudukanusa. Homenknarypa. @Qusuueckue ceovicmea coneti. Ilonyyenue



u npumenenue coned. XHUMHUUYECKHME CBOMCTBa coJjiell. l'eHeTmueckass CBSI3b MEXKIy KilaccaMu
HEOPraHW4eCKUX COeTUHEHUH. [Ipobiema 6e30nacho20 uCnonb308aHUs 6eujecms U XUMUYECKUX peakyuil
8 nosceonesnoul xcusHu. Tokcuunvle, 2opiouue U G3pbl8OONACHbIE Gewecmea. bvimosas xumuueckas
2pPaAMOmMHOCHb.

Crpoenne aroma. Ilepuoamyeckwii 3aKOH W TepUOAMYECKas CHCTeMa XHMHYECKHX

asnemeHTOB /I.U. MenaeneeBa

Crpoenue aTtoma: 1po, 3Heprerudeckuii yposenb. Cocmag a0pa amoma: npomonsl, HetmpoHbl.
Hzomonwl. Tlepuoanuecknii 3akoH .M. Menneneea. [lepuoanueckas cucrema XUMUYECKUX SJIEMEHTOB
.. MenneneeBa. ®@u3nyecKuil CMBICT aTOMHOTO (MOPSIIKOBOIO) HOMEpAa XMMHMUYECKOTO 3JIEMEHTa,
HOMEpa TpyNnbl U Nepuoja mnepuoandeckoil cucreMbl. CTpoeHHE HEPreTUYECKHX YpPOBHEH aTOMOB
nepBbix 20 XMMHYECKHX 3JIEMEHTOB Nepuoanueckoit cucrembl .M. MennpeneeBa. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB aTOMOB XHMHYECKHX DIEMEHTOB M HX COGI[I/IHGHI/Iﬁ Ha OCHOBEC IIOJOXCHHS B
nepuoanueckoit cucreme J[.M. MenneneeBa u ctpoenus atoma. 3nauenue Ilepuoanyeckoro 3akona J[. M.
Menneneesa.

Crtpoenue BemecTB. XUMHYECKasl CBA3b

DnexmpoompuyamenbHOCMb AMOMO8 XUMudeckux snemenmos. KoBajieHTHas XUMHUYECKasi CBS3b:
HenoJiApHas W moJisipHas. [lowsamue o 6000pOOHOU C8A3U U ee GIUAHUU HA @u3uuecKue ceolicmea
gewecms Ha npumepe 600vl. VloHHast cBA3b. MeTayumnueckasi CBsi3b. Tunvl KpUCMALIUYECKUX pPeuiemox
(amomuas, MONEeKYIAPHASA, UOHHASA, Memaiiuyeckas). 3a8ucumocms Qu3u4eckux c8olcme eeujecmes om
MUna KPUCMAaiIuyeckol peuemru.

XuMUYeCKHue peakiuu

llonamue o ckopocmu xumuueckou peaxyuu. Daxmopwi, euusiowue Ha CKOPOCMb XUMUUECKOU
peaxyuu. [lonamue o kamanuzamope. Knaccudukanus XMMUYECKUX peaKIUi 10 Pa3IMYHBIM IPU3HAKAM:
YHUCIy M COCTaBY HCXOJHBIX U TOJYYEHHBIX BEIIECTB; M3MEHEHHUIO CTElEeHEH OKHUCICHHS aTOMOB
XMUMHYECKUX DJIEMEHTOB; MOTJIOMICHUIO WM BBIACICHUIO SHEPTUU. DJIEKTPOIUTHYECKAS AUCCOIUAIIMS.
DONeKTpOoaUThl U HedNeKTponuThl. Mousl. Katnonsl u anuonsl. Peakuuu noHHOro oOMmeHa. YcrnoBus
MPOTEKAHUS PeaKlUii HOHHOTO oOMeHa. DIEKTPOIUTUYECKass AUCCOIUAIUS KHUCIOT, IIeI04Ye U colield.
Crenenp oxucinenus. OmpeneneHue CTENEHU OKHUCICHUS aTOMOB XHMHUYECKUX JJIEMEHTOB B
coenuHenusax. Oxucaurens. BoccranoButens. CyllHOCTh OKACIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUN.

Hemeranasl IV — VII rpynn u ux coeannenus

[TonoxeHne HeMETAIIOB B NIEPUOINYECKON CUCTEME XMMHMUecKuX 31emMeHToB [[.1. Menneneesa.
OOmue cBoiicTBa HeMeTalsioB. [amoreHsl: ¢u3myeckue M XuMudyeckue cBoiictBa. CoenuHeHus
raJlor€HOB: XJIOPOBOJOPOJ, XJIOPOBOAOpPOAHAs KucioTa U ee conu. Cepa: (usznyeckue U XUMUYECKUE
cBoiictBa. CoeaMHEHHUs Cepbl: CEepPOBOJOPOJ, CyabGuAbl, OKCUabl cepbl. CepHas, cepHucmas u
€epo8000pOOHas Kuciomsl M WX COJH. A30T: (QU3HUECKHe M XHUMHYeckhe cBoicTBa. Ammuak. Couu
amMMmoHus. Okcuabl a3ota. A30oTHas kuciota u ee conu. Docdop: puzndyeckne U XMMUYECKHE CBOMCTBA.

Coenunenus dochopa: okcun pochopa (V), oprodhochopHas KuciioTa u ee coym. YTiepond: hu3ndeckue



U XUMHUYECKHE CBOWCTBA. Amiomponus yenepooa: aimas, zpagum, kapbum, gyinepensi. CoeqUHEHUS
yriepoaa: okcuusl yraepona (I1) u (IV), yronpHas kuciora u ee conu. Kpemnuil u e20 coeOuHeHus.

MeTa/NIbl 4 HX COeAUHEHUS

Ionoocenue memannos 8 nepuooudeckol cucmeme xumudeckux snremenmos J[.U. Menoeneesa.
Memannvt 6 npupode u obwue cnocodwt ux noayuenus. Obwue puzuueckue ceoticmea memannog. Oodume
XMMUYECKHAE CBOMCTBA METAIOB: PEAKIUU C HEMETAJUIAMHU, KUCIOTAMH, COJIIMH. DIeKmpOXUMUYECKUL
pA0 nanpsxcenull memannos. 1llenoynsie MeTamisl U ux coenuHenus. lllenodyno3emMenbHbIE METALTB U
WX coenuHEeHUs. ANFOMUHUN. AMPOTEpHOCTh OKCHIa W ruapokcuaa amromuHus. JKemezo. CoequHeHus
)KeJie3a U MX CBOMCTBA: OKCUJIbI, THAPOKCcHIbI U conu xxene3a (11 u I11).

IlepBoHaya/bHBIE CBeIeHHS 00 OPraHUYECKUX BellecTBax

[lepBoHavanbHBIE CBEACHUS O CTPOCHWW OPTaHWYECKUX BEIIECTB. YTIIEBOJOPOJBI: METaH, 3TaH,
TUNCH. HMcmounuku yeneeo0opooos: npupoowuviii  2a3, Hegms, yeonv. Kuciaopojaconepsxkaiiye
COEJIMHEHUS: CIHUPTHl (METaHOJ, S3TaHOJ, IJIMLUEPHH), KapOOHOBBIE KHUCIOTHI (YKCyCHasi KHUCIOTa,
aAMHHOYKCYCHasl KHCIIOTa, CTEapHMHOBAasi W OJICMHOBAs KHCJIOTHI). BHOJOTHMYECKH BaKHBIE BeENIECTBA!
KHPBI, TIIOK03a, OSNTKA. Xumuueckoe 3azpsizHeHue OKpyscaroueli cpedvl U e20 NoC1e0CmEUs.

Tunel pacyeTHbIX 321a4:

1. Beluucnenue MaccoBOM JA0JIM XMMHUYECKOTO AJIeMEHTa 10 GopMyJie COSMHEHHUS.

Yemanosnenue npocmetiweti hopmynel eeugecmea no Macco8vlm OO0JAM XUMUYECKUX INEMEHNO.

2. BoruncneHuss mo XMMHYECKUM YPaBHEHMSIM KOJMYECTBa, 00beMa, MaccChl BEIIecTBa IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB MM MPOJTYKTOB pPEaKLUU.

3. Pacuer MaccoBoii 10JI1 paCTBOPEHHOTO BEIIECTBA B PAaCTBOPE.

IIpumepHbIe TeMbI IPAKTUYECKUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHUE U MpUEMBbI 0OpaieHus ¢ HuM. [IpaBuna 6e3omacHoi pabOTHI B
XUMHYECKOH J1abopaTopui.

2. Ouuctka 3arpsi3HEHHON TOBAPEHHON COJIH.

3. llpu3Haku npoTeKaHUs XUMUYECKHX PEaKIIUH.

4. TlomyueHue KMCIOPOJa U U3YYEHUE €r0 CBOICTB.

5. Tlonmy4yenue BOJOpoia M U3YYEHHE €r0 CBOICTB.

6. [IpuroroBieHue pacTBOPOB C ONpPEEIEHHON MacCOBOM /10JIel paCTBOPEHHOTO BEIIECTBA.

7. PemeHue skcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
COCIMHEHUI.

8. Peakuuu noHHOTO OOMEHA.

9. Kauecmeennvie peakyuu Ha UOHBL 8 pACMEODE.

10. Ilonyuenue ammuaxa u usyyenue e2o c60oUCMma.

11. Ilonyuenue yenexucnozo 2asa u usyyeHue e2o c80UCMS.

12. Pemenue skcrnepuMeHTaNbHBIX 3a7ad no teme «Hewmeramisl IV — VII rpynn u ux

COEIMHEHUIY.



13. Pemienue sKkcriepuMEHTAIBHBIX 33134 10 TeMe «MeTasllbl 1 UX COCTUHEHUS.

TemaTn4veckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaCoB,
OTBOJMMBIX HA OCBOEGHHE KAKI0il TEMbI.

Ne Konnue
0 /1_1 Tema paznena CTBO DJIEMEHTHI COJIepKaHuUs
4acoB
8 ki1acc
1 [IepBoHayanbHbI 13 [Ipenmer xumuun. Tera u eewecmea. OchosHble
€ XUMHYECKHE MemoObl NO3HAHUA! HabIoOeHue, usmepeHue, dKCnepumeHm.
TIOHATHUSA Ousnueckue W XUMHUYECKUE sBJICHHUS. UucTeie BemiecTBa u
cmecu. CrnocoObl pasneneHus cmeceid. ArtoMm. Mouekyna.
XUMHUYECKUN DJIEMEHT. 3HAKW XHMHUYECKHX DJIEMEHTOB.
[IpocTeie © crnoXHbIe BemiecTBa. BaneHTHOCTb. 3akou
NOCMOAHCMBA COCMABA 6ewyecmed. XUMUYECKUE (POPMYIIHI.
HNunekcol. OTHOCHUTENbHAsT aTOMHAasi U MOJIEKYJIsIpHAash MacChl.
MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XWUMHUYECKUE YpaBHEHHUSI.
Koaddunmentrl. YcnoBus u npusHaku TpOTEKaHUS
XUMHUYECKUX peakiui. MoJib — eIMHHIA KOJTMYECTBA BEIIECTBA.
Monspnas macca.
2 Crpoenue 5 Crpoenue aroma: AIpO, DSHEPreTUYECKHHA YpPOBEHb.
aToma. Cocmas sAdpa amoma: nNpomoHvl, Heumpousl. Hzomonswi.
[Tepuonueckuit ITepuomnueckuii 3axkon [I.M. MenpneneeBa. Ilepunoaudeckas
3aKOH U cucteMa xumudeckux ojaemeHtoB  J[.M. Mennaeneena.
MepHOIUIEcKast Ou3nyeckuil  CMBICI  aTOMHOTO  (MOPSIKOBOTO)  HOMEpa
cuctema XMMHUYECKOTO 3JeMEHTa, HoMepa TIpymmbl U Tepuoja
XUMHUUYECKUX NepruoInYecKkoi cuctembl. CTpOCHHE SHEPreTUYECKUX YPOBHEN
anemenTtoB JI.W. aToMOB TIepBBIX 20 XMMHUYECKHUX DIIEMEHTOB TMEPHUOIUYCCKOM
Meunneneena cucrembl J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB aTOMOB XMMHYECKHX 3JIEMEHTOB U X COCIUHEHHI Ha
OCHOBE TOJIOKEHHUA B nepuoauyeckoit cucreme .M.
MenneneeBa u cTpoeHus aroMma. 3HaudeHue lleproanueckoro
3akoHa J[.1. Menneneena.
3 Kucnopon. 7 Kucmoponx — XUMHUYECKHH 53JIE€MEHT M IPOCTOE
Bonopon BemectBo. O30n. Cocmas 6030yxa. DU3nyeckue U XUMHIECCKUE
cBoiicTBa kuciopona. IloigydyeHrne U MmpuMEHEHHE KHCIOPOA.
Tennosotl a¢hghexm xumuueckux peaxyui. Ilonamue 06 3k30- u
9HOOmMepMudeckux peaxyusax. Bogopoa — XMMUYECKH JIEMEHT
U mpoctoe BemiecTBo. dusnueckne W XUMHUYECKUE CBOMCTBA
Boziopoaa. Ilomydyenune Bomopona B nabopatopuu. [lonyuenue
8000poda 6 npomviutienHocmu. Ilpumenenue 6odopoda. 3aKoH
ABorazpo. Momnsipablii 00beM razoB. KadecTBeHHbIE peakiiu
Ha Ta3000pa3HbIe BemecTBa (KUCIopo, Boaopoa). O0beMHbIe
OTHOILEHHUS Ta30B MPU XUMUYECKUX PEAKLIUSIX.
4 Crpoenue 6 [IpocTeie u crnoXxHblE BewlecTBa. BaleHTHOCTb. 3akown
BEIlIECTBA. NOCMOAHCMBA cocmaga eeujecmsd. XUMHUYECKUE (HOPMYIIBI.
Xumnueckas HNupexcsr.

CBS3b. OnekmpoompuyamenbHoCms —~ AMOMO8 — XUMUYECKUX
anemenmos. KoBaneHTHass XMMHUYECKasl CBSI3b: HEMOJISIPHAS U
nosispHasi. [lowsamue 0 8000pPOOHOU C8A3U U ee GIUAHUU HA
Qusuyeckue ceoticmea eewjecms Ha npumepe 600vl. VoHHas
CBsI3b. Meramnueckasi  CBSI3b.  [umbl  KPUCMALIUYECKUX
peuemox (amomHas, MOLEeKYIAPHAs, UOHHAS, MeMALIUYecKdst).




3asucumocmo qbu3uuec:<ux ceolicme eewyecmes  on  muna
Kpucmaﬂ/muecmﬁ peutemxu.

OcCHOBHBIE
KJ1aCChI
HEOPraHu4YeCKU
X COCIMHEHUH.

12

Oxcunpl. Knaccudukanus. Homenknarypa. Qusuyeckue
ceoticmea  okcu0og. ~ XUMHUYECKHME  CBOMCTBA  OKCHJIOB.
Ionyuenue u npumenerue OKCUOO08. OcHoBaHus.
Knaccupukamus. Howmenknarypa. Q@usuueckue  ceolicmsa
ocnosanuu. Ilonyuenue ocnosanuu. XUMUYECKHUE CBOMCTBA
OCHOBAHUH. Peaknus HEUTpAIA3ALUH. Kucnotsr.
Knaccupukamus. Howmenknarypa. Q@usuueckue  ceolicmsa
kucnom. Ilonyuenue u npumenenue xuciom. XUMHUYECKHUE
cBorictBa  KHMCIOT. HMupaumkartopel. M3meHeHue  OKpacku
UHAMKATOpOB B pa3nuuHblX cpenax. Comu. Krnaccuduxarms.
Howmenxknarypa. Q@usuueckue ceoticmea coneu. Ilonyuenue u
npumeneHue  cojed.  XUMHAYECKHME  CBOWCTBAa  COJIEH.
lenernueckass cBsI3b MeXAY KilaccaMHd HEOPraHMYECKUX
coeMHeHuN. [lpobnema 6e30nacho2o UcnoIb308aHUs 6eUecms
U XUMUYECKUX peakyuii 6 noeceoneenol dcusnu. Toxcuunwvie,
2opiouue u 83pbleoonacHvie sewecmed. boimosas xumuueckas
2PAMOMHOCHb.

XUMHAYECKHE
peakuun. Bona.
PacTtBOpBI.

26

Iousmue o ckopocmu xumuyeckou peaxyuu. axmopul,
saUsAIOWUEe HA CKOpocmb Xumudeckou peaxyuu. [lowsmue o
kamanuzamope. Kiaccupukanuss XUMHUYECKUX PpEAKIHH T10
pa3IUYHBIM TPU3HAKAM: YHCIY H COCTAaBY MCXOJHBIX U
MOJIYYEHHBIX BELIECTB; HW3MEHEHUIO CTENEHEeW OKHUCICHHS
aTOMOB ~ XMMMYECKHUX  OJIEMEHTOB;  TMOTJIOMICHUIO  WJIH
BBIICTICHUIO DHEPIHM. OJEKTPOJIUTHUECKas JAUCCOLUAIIMS.
DIIEKTPOJUTHI U HEANEKTPOIUThl. MoHbl. KaTHOHBI M aHHOHBI.
Peakiun wmoHHOrOo oOOMEHa. YCIIOBHUS TPOTEKAHUS DPEaKIUN
MOHHOTO OOMeHa. DJEKTPOJMTUYECKass TUCCOLHUAIUS KHUCIIOT,
miesnoyveit u coneit. Crenenb okucaeHus. OnpeaeneHue CTeneHu
OKHUCJICHHSI aTOMOB XHMHYECKHUX 3JIEMEHTOB B COCAMHEHHUSX.
Oxucnutens. BoccranoButenb. CyIIHOCTh  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

Booa & npupooe. Kpyzoeopom 600vi 6 npupooe.
Qusuueckue U Xumuyeckue ceolcmea 800vl. PacTBOpBL
Pacmeopumocms sewjecms 6 6ode. KoHlileHTpalys pacTBOpPOB.
MaccoBas 1011 pacCTBOPEHHOTO BELIECTBA B PaCTBOPE.

IToBTOpEHME
Kypca 8 kiacca.

Ctpoenue  aroma: AIpO,  DHEPreTHYECKUH  YpOBEHb.
ITepuonuueckuii 3axkon J[.M. MengeneeBa. Ilepuoandeckas
cucreMa  xuMmu4deckux ajaemeHTtoB .M. MeHaeneera.
3aKOHOMEPHOCTH HU3MEHEHHS CBOWCTB aTOMOB XHMHYECKHUX
SJIEMEHTOB M HX COCJIMHEHMH Ha OCHOBE IIOJIOXKEHUS B
nepuoauueckoi cucreme /.M. MenzaeneeBa u cTpoeHus: aroMa.
3nauenue [lepuonnueckoro 3akona J[.M1. Menneneena.

Oxcunpl. Knaccudukamus. Homenknatrypa. Xumudeckue
CBOMCTBaA OKCHJIOB. OcHoBaHH4. Knaccuduxarms.
Homenknarypa. Xumuyeckue CBOWCTBA OCHOBaHMM. Peakuus
HeiTpanm3anuu. Kucnotel. Knaccudukamus. Homenknatypa.
Xumunueckue cBorictBa kucioT. Comm. Knaccuduxarms.
Homenknarypa. Xumuueckue cBoiicTBa cojieid. ['eHernueckas
CBSI3b MEXY KJIaCCaMU HEOPTraHUYECKUX COEAUHEHHUI.

B TOoM uucie




Hrorosasa

KOHTPOJIbHAS

pabota

Bcero 72

9 kiacc
Crpoenue 8 Crpoenue  atoMa:  SApO,  SHEPreTUUYECKUH  ypOBEHbD.
aToma. Ilepuomnueckuii 3axkon [.M. MengneneeBa. Ilepunoanueckas

[Iepnonnuecknii cucreMa  xuMmudeckux anementoB .M.  Menneneesa.

3aKOH U 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB AaTOMOB XMMHYECKUX

nepuoandecKas 9JIEMEHTOB M HMX COCJUHEHUW Ha OCHOBE TMOJIOKCHUS B

cucrema nepuoanueckoit cucreme J[.M. MenaeneeBa u CTpoeHHS atoMa.
XUMHYECKHUX 3nauenue [lepuoanueckoro 3axona /.M. Menneneena.
anemenToB JI.1. DNEeKTPOIUTHIECKAS JUCCOLMALUS. ONeKTPOIUTHI "
Meuneneena. HeanekTpoiuThl. HMoubl. Katmonel u  aHuoOHBL.  Peakuun
XUMUYECKUe MOHHOTO OOMeHa. YCJIOBHS MPOTEKAaHUS] PEAKIMA HOHHOTO
peaKIuu. oOMeHa. DJIEKTPOJUTHYECKAs AUCCOLUALUS KUCIIOT, IIeJouen
(IToBropenue) U COJIEH.

Mertamibl U ux 20 Ilonoscenue memannog 6 nepuoOUUEecKol cucmeme

COEIUHEHMUS. xumuyeckux onemenmos JIL.M. Menoeneesa. Memanivl 6
npupoode u obwue cnocodwvl ux noayuenus. Obwue gusuueckue
ceoticmea memainos. O0IME XUMUYECKHE CBOMICTBA METAJIOB:
peakmumn c HEMeTaJIaMH, KHCIIOTaMH, COJISIMH.
Onexmpoxumuueckuti psao Hanpsixcenuul memannos. lllenoansie
MeTaJIbl U ux coeauHeHud. llleroyHo3emenbHblE METaIbl U
uX coeauHeHus. AmoMuHUH. AMQPOTEpPHOCTh OKCHAA U
rugpokcuaa amoMunus. JXKenezo. CoemuHEHHS Kene3a U UX
CBOWCTBA: OKCHIBI, THAPOKCHIBI M coutu skene3a (11 u I11).

Hemeraier [V- 25 [TonoxeHne HEMETANIOB B TMEPUOJUYECKON CHCTEME
VII rpynn u ux xuMudeckux asnementoB .M. MenngeneeBa. OOmniue cBoiicTBa
COEIMHEHUSI. HeMeTalIoB. ["anorensl: ¢pu3nyecKkue U XMMHUYECKUe CBONCTBA.

CoenaMHEeHUs TaJOTEHOB: XJIOPOBOJIOPOA, XJIOPOBOAOPOAHAS
kuciaora u ee conmu. Cepa: ¢usznyeckue M XUMHUYECKHE
cBoiictBa. CoelIMHEHHUS CEpbl: CEpOBOJOPOA, CYIb(UIBI,
okcuabl cepbl. CepHasi, cepuucmas u  cepo8o0OPOOHAs
KUciomsl W HX COJNU. A30T: (QU3WYECKHME U XUMHYECKUE
cBoiictBa. AMMuak. Conu ammoHus. OKcuzibl a30Ta. A30THas
kuciaora u ee conu. DPocdop: uznueckue U XUMHUECKUE
cpoiictBa. Coemunenust ¢ocdopa: oxcua ¢docpopa (V),
oprodochopHas KUCIOTa U €€ CONU. YTaepoa: GU3NYECKUue U
XUMHUYECKHUE CBOWCTBA. Aniomponus yenepooa: — aimas,
epaghum, kapoun, ¢ynnepensi. CoOeAUHEHUS YrIIepoaa: OKCUIbI
yraepona (1) u (1V), yronsHas kucnota u ee conu. Kpemuuil u
€20 COCOUHEHUS.

[TepBoHauaTBHHBI 9 [lepBoHauanbHBIE CBEACHUS O CTPOSCHUH OPTaHUYECKHX
€ CBeIeHUs 00 BEILECTB. YTJEBOAOPOJbl: METaH, 3TaH, ATWIEH. Mcmounuku
OpPraHMYECKUX V2ne8000p0008: NPUPOOHbI eas, Hegpmy, Veois.

BeIlleCTBAaX. Kucnopoaconepxamue CcoeAMHEHUS: CHHPTHI  (METaHOII,

9TaHOJI, TJIMIIEPHH), KapOOHOBBIC KUCJIOTHI (YKCYCHAs KUCIIOTA,
AMHHOYKCYCHasl KHCJIOTa, CTEAPUHOBASI U OJICHHOBASI KUCIIOTHI).
buonornyeckn BaXKHBIC BEIIECTBA: JKUPBI, TJIFOKO3a, OCIKH.
Xumuueckoe 3azpsznenue okpyscaroueti cpeosbl u e2o
noC1e0Cmausl.




OCHOBHOTO 00I11eT0
00pa3zoBaHUs:

5 O6o006uieHne 6 Crpoenne  aroma:  SApO,  SHEPreTUYECKUH  YPOBEHb.
3HaHUH 110 IIepnognueckunn 3axkon .M. Menneneesa. Ilepuoauueckas
XMMUHU 32 KypC cucreMa  xuMmudeckux anementoB .M.  Menneneesa.
OCHOBHOM 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB aTOMOB XMMHYECKUX
LIKOJIBL. AJIEMEHTOB W HUX COCAMHEHUI Ha OCHOBE IIOJOXEHUS B
nepuoanueckoit cucreme /.M. MenzaeneeBa u cTpoeHHs aToMa.
3unauenue Ilepuonnueckoro 3akona /.M. Menneneesa.
DNEeKTPOIUTHIECKAS JCCOLIAIUS. DIIEKTPOTUTHI u
HeanekTpoauTbl. HMoubl. Katmonel u  aHuoOHbBlL.  Peakuun
MOHHOTO OOMeHa. YCJIOBHS MPOTEKAHUSI PEAKIMA HOHHOTO
oOMEeHa. DJEKTPONIUTUYECKAsT JUCCOLMALMS KUCIOT, IIeIouyeit
U COJIEH.
[lonoxxenne  HeMeTAIOB B IEPHOJUYECKOM  CUCTEME
xuMudeckux anementoB .M. MenneneeBa. OOmue cBoMcCTBa
HEMETAJIJIOB.
Memannet 6 npupode u odowue cnocoowt ux noaydenus. Oowue
Qusuueckue ceovicmea memannos. OOIUE XUMHYECKUE
CBOMCTBAa METAJJIOB: pPEAKIUH C HEMEeTalJlaMH, KHCJIOTaMH,
COJISIMU. DNeKMPOXUMULECKUL PO HANPIHCEHUN MEMATLILO8.
B ToMm uncie 1
Hrorosas
KOHTPOJIbHAS
pabota
Bcero: 68
Hroro Ha ypoBHe 140

[IpakTuueckass yacTb y4eOHOI'O COJIEp)KaHHUs MpeIMeTa YCHJIEHa MaTepUalIbHO-TEXHUYECKOU

Oasoii LOCHTpa «Touka pocTa», UCIIOJIB3YEMOI'O AJId p€alin3allin O6p330BaTeJ'IBHbIX nporpamMm B

paMKax IperiogaBannusl XUMHUA.

Y4yeOHO-MeTOAUYECKOE o0ecneueHue 00Pa30BaTEJIbHOIO MPOLecca ¢ y4eToM

MaTepuaJbHO-TexHu4Yeckoi 0a3bl LlenTpa «Touka pocTay»

Hudgposaa (komnvromepuan) naoopamopusa (LJI),

JaT4YuKOBasd CHCTEMA — KOMILICKT yqe6Horo O60py,HOBaHI/I$I, BKJ'II-O‘laI-OH_II/Iﬁ I/ISMepI/ITeJ'ILHIJﬁ 6J'IOK,

HHTep(beﬁC KOTOpPOI'0 IIO3BOJIACT oOecrneynBaTh CBSI3b C MNEPCOHAJIIbHBIM KOMIIBIOTCPOM, H Ha60p

AATYUKOB, PCTUCTPUPYIOIINX 3HAYCHHUSA PA3JINIHBIX (I)I/IBI/ILICCKI/IX BCIINYHH.

Jamyuk memnepamypol na1amuHOEblil — IPOCTON Y HAIEKHBIN NATUUK, [TPEHA3ZHAYEH JUIS
W3MEpPEHHS TEMIIEpaTypbl B BOJHBIX pacTBOpAaX M B ra3oBbIX cpenax. MMeer pasivuHbld Juana3zoH

n3mepenuit ot —40 go +180 °C. TexHHYECKHE XapAKTEPUCTHKU JaTYMKa YKa3aHbl B MHCTPYKIUH IO

OKCILTyaTaluu.

amyux memnepamypsl mepmonapHulii NPEJHA3HAYECH Ul U3MEPEHUS TEMIIEpaTyp 10

900 -C. I/ICHOJ'H:3yCTC}I IIpU BBIIIOJIHCHHUN pa60T, CBA3aHHBIX C U3MCPCHHUEM TCMIICpATyp IIJIAMCHH,

TUTAaBJICHUSA U PA3JIOKCHUA BCILICCTB.

Jdamuuk onmuueckoii nnomuocmu (Konopumemp) — TpEIHA3HAYEH JUIL HM3MEPCHUS

HpOFpaMMHO'aHHapaTHHﬁ KOMILJICKC,



ONTUYECKOHN IUIOTHOCTH OKpAIICHHBIX PAacTBOPOB. Mcmonb3yercss mpu HM3ydeHUH Tem «PacTBOpbI»,
«CKOpOCTh XUMHUECKUX PEAKLIU», OTPEICIIEHUN KOHLIEHTPAIIMH OKPAIIEHHBIX HOHOB.

Jamuyux pH npenHasHaveH i1 U3MEPEHUs BOJOPOIHOTO nokasarens (pH) BoaHBIX pacTBOpOB
B PA3JIMYHBIX UCCIIEIOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEIbI.

Jamuyux IN1EeKMPONPOGOOHOCIU npeIHa3HAYeH ISt W3MEpEHUs YICIBHOM
AIIEKTPONPOBOTHOCTH KHUJIKOCTEH, B TOM YHCIE W BOJHBIX PacTBOpOB BemlecTB. [Ipumensercs npu
W3YYEHHH TEOPHH IEKTPOIUTUICCKON TUCCOIUAIINH, XapaKTEPUCTHK BOTHBIX PACTBOPOB.

Jlamuuk xnopuo-uonoe NCtionb3yeTcs JUIsl KOJIMYECTBEHHOTO OTIPE/ICIICHHUS COIePKaHMsI HOHOB
XJIOpa B BOJHBIX PAacTBOpaxX, MOYBE, MPOIYKTaX MUTaHUs. K HaT4MKy MOIKII0YaeTCs HOHOCEIEKTHBHBIN
anektpo1 (MCD) (pabounii 37€KTpo1), MOTCHIIHA KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMH OIIPEACIIIEMOTO
MOHA, B JaHHOM ciiydae oT KoHueHTpauuu anuoHoB Cl'. [Torennman MCD onpenenstoT OTHOCUTEIBHO
ANIEKTPOJIa CPAaBHEHUS, KaK MPABHUIIO, XJIOPCEPEOPSIHOTO.

Jlamuuk numpam-uonoé TpeTHa3HAueH /IS KOJWYECTBEHHOTO OIIPE/ICICHUST HUTPATOB B
pa3IUYHBIX 00BEKTaX OKPYKAIOIIEH Cpe/bl: BOJE, OBOIIAX, GPYKTaX, KOJTOACHBIX U3JIETHUSIX U T.I.

Mukpockon yugpoeoii ipeHa3HAYCH TSI M3YYeHHUsT (POPMBI KPUCTAJUIOB W HAONIONEHUS 3a
POCTOM KPHCTAJLIOB.

Annapam 01a npoeedenuna xumuueckux peakuyuii (AIIXP) npenHa3zHadyeH IS MOJyYEHUS U
J€MOHCTpAIMM CBOWCTB TOKCHYHBIX MApOB M Ta3oB. DTH BEIIECTBA MOJy4alOTCs B KoJIOe-peakTope, U
Mpu HarpeBaHuW (WM 0€3 HarpeBaHWs) ra3000pa3HBIC BEIIECTBA MPOXOMAT Yepe3 TMOTJIOTUTEIbHBIC
€MKoCcTH (HacaJKv) C pacTBOpAaMH pPEareHTOB, BCTYMAlOT ¢ HUMHU B peakuuioo. M30bITOK Tasza
MOTJIONIAETCS KUAKUMH U TBEPIABIMU peareHTaMu, a TakKe aKTMBUPOBAHHBIM YriiéM. AmmapaT yaiie
BCETr0 UCIOJIL3YIOT AJISl OJIyYEHUS U IEMOHCTPAIN CBOMCTB XJIOpa, CEPOBOIOPOA.

Ilpuéop ona oOemoncmpayuu 3aeucumocmu CKOpOCMU XUMUYECKUX PeaKuyuil om
PAa3uyHbIX PaKkmopoe UCTONb3yIOT IPU U3yUYEHUU TEMBbI

«CKOPOCTh XUMUYECKOW peakiuu» U TerioBoro s dexra xumuueckux peaknuil. [Ipudop maér
BO3MOHOCTh JKCIIEPUMEHTAIILHO HCCJIEOBAaTh BJMSHHE HA CKOPOCTh XHMHUECKHUX pPeaKIuil
clenyomux (GakToOpoB: MPHUPOJbl PEearupyrolIUX BEHIECTB, KOHIEHTPALMU PEarHpyIOIIUX BEIIECTB,
IUIOLIAAM TPaHUIIBl pas3ziena (a3 B TeTeporeHHbIX CHUCTeMax (IMMOBEPXHOCTH CONPUKOCHOBEHUS MEXITY
pearupyoIiMy BellecTBaMu), TEeMIIepaTyphl, KaTalnu3aropa, UHrHOUTopa.

ITunemka-0o3amop — 1pHucrIocOOSIeHHE, UCIONb3YyeMOe B JIAOOPATOPUM Al OTMEPUBAHUS
omnpenenéHHoro oobéma kuaKkocTu. [TuneTku BBITYCKalOTCS NEPEMEHHOTO U MOCTOSHHOrO 00béMa. B
KOMILJIEKTBl 00OpYHAOBaHMS [ MEAUIMHCKUX KIACCOB BXOJAT YHAOOHBIE TMHUIETKU- 103aTOPHI
OJIHOKaHaJbHbIE, MO3BOJISAIOIINE HACTPOUTH HEOOXOIUMBIH 00BEM OTOMpaeMON >KHIKOCTH B TPEX
Pa3IMYHBIX JHAMa30Hax.

bana xombunupoeannaa nperHazHaueHa JUIsl HarpeBa CTEKISHHBIX M (HappopoBBIX COCYIOB,
Korja TpedyeTcst co3/1aTh BOKPYT HarpeBaeMoro cocyjia paBHOMEpHOE TeMIepaTypHoOe MoJjie, n30exarb

HCIOJIb30BAHUSl  OTKPBITOIO IUIAMEHM U pacKajl€HHOW »aiekTpuueckoi cnupanu. Kopmoyce



KOMOMHUPOBAaHHOM OaHM caenaH w3 amoMuHus. JKHUIKOCTHash YacTb KOMOWHHPOBAHHOW OaHU
3aKpBIBAETCS KOJIBIIAMH PA3TUYHOTO JTHAMETPA.
Ilpuéop oOna nonyuenus 2a308 VCTONB3YeTCs IS TOJydeHUS HEOOIBIIMX KOJIMYECTB Ta30B:

BOJIOPO/Ia, KUCIOPOoa (M3 TIEPOKCH/Ia BOJOPOIa), YIIIEKUCIIOTO T'a3a.
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