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1. TACHHOPT TPOT'PAMMBbBI YYEBHOM JUCIIUILINHBI

1.1. Ob6aacTh NpUMeHeHHs1 IPOTPaAMMBbI

[Iporpamma yueGHo# muctummuabl OJ1.01.07 «Xumus» mnpeaHazHaueHa Jis BEACHUS
3aHATUI CO CTyACHTAaMH OYHOH (OpMBI OOY4YEeHHs, OCBAaWBAIOIIMMU MPOTPaMMy HOATOTOBKU
KB uImpoBaHHbIX padounx, ciayxkanmx (I[IITKPC) mo npodeccun CI1O 54.01.20 I'paduueckmii
Tu3alHep.

1.2. Mecto aucunnimmusbl B ctpykrype IHITKPC

Jucnmmmuaa OJ1.01.07 «Xumus» BxoguT B  Ol0K  «ba3oBble  IUCIMILUIMHBI
0011e00pa30BaTEIHLHOTO KA IPOTPAMMBI TIOJTOTOBKU KBATU(DUIIMPOBAHHBIX pA00OUYUX, CITYKAITIX
no mpodeccun CIIO 54.01.20 I'paduveckuii auzaiiHep. Y4YeOHBIM IUTAHOM MPEAYCMOTPEHO
M3y4yeHue JaHHOW MTUCUUILIMHBI Ha IEpPBOM Kypce (2 cemectp).

1.3. Iles 1 3a5a4M IMCOMILJIMHBI — TPeOOBAHUS K Pe3y/1bTATAM OCBOCHHUS M CIHUIIIHHbI

Xumus - oJ1Ha U3 PYHIAMEHTAJIBHBIX €CTECTBEHHBIX HAyK, U3y4arollas MaTepUalIbHbINA MU,
3aKOHBI €r0 Pa3BHUTHUS, XUMHUUYECKYI0 (OpMY ABIDKEHHs MaTepuu. B mporuecce u3ydyeHHS XUMHUU
BbIpabaThIBa€TCsl HayuyHbIN B3IJIsi Ha MHUp B nesnoMm. Her HM omgHON oTpacnu, Kotopas Obl He
UCTIONb30Baja XUMHIO. 1109TOMYy 3HaHUS XUMHH HEOOXOAMMBI Ul IUIOJOTBOPHON TBOpPYECKOU
JEeSTEIbHOCTH COBPEMEHHBIX crenuanncToB. OCHOBHBIC MOHATHA U 3aKOHbI XMMMH, IIyOMHA HX
YCBOEHHS OIIPENEISAET OATOTOBIEHHOCTD 10 CIIELUAIIBHOCTH U SIBJISIETCSI OCHOBOM JIJ1s1 JAJIbHEHIIIETO
U3Yy4YEHHs PYIMX €CTCCTBCHHOHAY4YHBIX NUCLMIUIMH. B OCHOBY Kypca IOJIO)KEHBI COBPEMECHHBIE
TEOPUU U METO/IbI HECKOJIBbKUX OCHOBHBIX Pa3JeI0B XUMHH, UCTIOIb3yEMBIE IJIs1 OIUCAHUS PEAKIIMM,
IIOHUMAaHMs U NPEICKa3aHNsl CBOUCTB pa3HOOOPA3HBIX COEIMHEHUH U MaTepUaoB.

Lens npenonaBanus JUCHUILINHEI

dopMHpOBaHUE CUCTEMBI 3HAHUN TI0 XMMHUH, 00ECIICUNBAIONINX CO3JJaHHE TEOPETUIECKOTO
dyHnameHnTa npoecCHOHATIbHOW KOMIIETEHTHOCTH crenuanucta no npoduimo «I'paduueckuit
JIA3alHEp.

3aa4u U3y4eHHs TUCLUIUIMHBI

1.ChopMupoBath BIIaJICHUE OCHOBHBIMH TCOPETHYCCKHMMH TIOHATHUSMU OOIIeH W
HEOPraHMYeCKOM, OpraHMYecKoil XUMHMH, HAy4YUTh CBOOOJHO M MPaBWIBHO MOJIb30BATHCS
XUMHUYECKHUM SA3BIKOM U XUMUYECKON TEPMUHOIOTHEM.

2. Boopyxuth Oynymiero crnenudajucta MOHMMaHUEM 3aKOHOMEpPHOCTEH B H3MEHEHUU
CBOMCTB XHMMHYECKUX 3JEMEHTOB, IMPOCTHIX BELIECTB M BAXKHEWIIUX COEAMHEHUH Ha OCHOBE
COBPEMEHHOM TEOPUHU CTPOECHMSI aTOMa U ITOJIOKEHHS 3JIEMEHTOB B IIEPUOANUYECKON CUCTEME.

3. OOecneunTh HEOOXOAMMBI MUHMUMYM 3HAHHM O B3aUMOCBSI3U MEXAY CTPOECHUEM U
CBOWCTBaMH BEILIECTB, a TAK)KE 00 OXpaHe OKPY KaIoLIeH cpesibl U TEXHUKH 0€30IacHOCTH Ipu padoTte
B XHMHYECKOH JTa0OpaTOPHH.

4. O3HaKOMUTH CO CNELUAIBHBIMU pa3fefaMi XUMUHU (HEOpraHWYeCKOM, OpraHu4ecKoil u
AHAJTUTUYECKOM ).

5. B mponecce u3ydyeHus oOuiel XMMUM HAy4YUTh BBIOJHATH OCHOBHBIE J1a0OpaTOpHBIE
ornepanuy, oOpamiarbcsi C OCHOBHBIMHU JIaOOpAaTOPHBIMM IpUOOpaMH U 000PYZOBAHUEM,
U3rOTaBJIMBATh MPUOOPHI U YCTAHOBKU JJISI XUMHUECKOT0 SKCIEPUMEHTA, BBIIOIHATH MpOCTEHIINe
UCCJIEIOBaHMsI, IPOBOAUTH aHAJIN3 OJYyUYEHHBIX PE3yJIbTaTOB.

6. Hayuuts paboTath ¢ Hay4HOH, y4eOHOI 1 METOAMYECKOH JIUTEPaTypOi, MPUBUTH HABBIKU
CaMOCTOSITENIbHOM pabOTHI.

TpeboBaHusT K MUHUMYMY COAEp)KaHUS MO JUCHMIIMHE (OCHOBHBIE JMIAKTHUYECKUE
€JIUHUIIBI):

- OCHOBHBIE ITOHATHS U 3aKOHBI XUMUU;

- CTPOEHHE U CBOICTBA aTOMOB, 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB MEPUOINYECKOM
cucreme .M. Menneneena;



- XUMHUYCCKasd CBsA3b, OCHOBHBIC THIIBI XUMHUYECKOUI CBA3HU, 3aBHCHMOCTH CBOICTB
BEIIECTB OT THUIIA CBA3H;

- OCHOBHBIE KJIACChl HEOPraHUYECKUX COECIMHEHUM, CBOKCTBA, IIOJIyUYCHHE;

- KJIacCUpUKALUs XUMUYECKHX PEakUud MO pa3InYHbIM NMPU3HAKAM, OKHUCIUTEIHHO
BOCCTAHOBUTCIIBHBIC PCAKIUHU, OKUCIUTCIIb, BOCCTAHOBHUTCIIb, OKHUCICHUC, BOCCTAHOBJICHHUC,
coctasieHue ypaBHernii OBP Metonom snmekTpoHHOT0 6anaHca;

- pacTBOpBI, MEXaHU3M TpOIlecca PACTBOPEHHUsS, CIOCOOBI BBIPAKEHHUS COCTaBa
pacTBOpPOB;

- SJICKTPOIMUTHYCCKAA AUuCCOoHalusa, CUIIbHBIC, cna61>1e OJICKTPOJINTHI, 0C06€HHOCTI/I
peakuuii, MpoTeKaloUINX B PACTBOPAX, COCTABICHHE HOHHO-MOJIEKYJISIPHBIX YpaBHEHUM;

- TUAPOIIN3 COJIEH, TUIIBI THIPOJIN3A, peaKlys BOAHBIX pacTBOpoB, pH cpensr;

- OCHOBHBIE KJIacChl OpraHMYECKHX COeIMHEHUH, CBOMCTBA, MOTyYeHHE, TeHETHUECKas
CBSI3b.

1.4. PexoMeHayeMoe KOJHMYECTBO 4YacOB Ha OCBOCHHE MPOrpaMmbl y4eOHOI
AUCHUTLINHBI

MaKCHUMaJIbHOW yueOHOM Harpy3ku — 72 yaca, B TOM YHUCIIE:

00s13aTeIbHON ayAUTOPHOW y4eOHON Harpy3ku — 72 daca (B TOM YHCIIC JICKIUU 36 4acoB,
IIPAKTUYECKHE 3aHATHA 36 4acoB);

CaMOCTOSITeIbHON paboThl — () 4acoB;

IIPOMEXYTOYHOH arrecTanuu — 0 4acos.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCHUILJINHBI

[IpuMmeHeHre NaHHOW TpOrpaMMbl HAMpaBICHO HA (GOPMUPOBAHUE SJIEMEHTOB OCHOBHBIX
BUJIOB NMPOGECCUOHATBHON ACSITEIPHOCTH B YaCTH OCBOCHHS COOTBETCTBYyIonmx ob6mux (OK) u
npodeccuoHanbHbx kKomnerenuii (I1K):

Kon HanmeHoBaHue pe3yJbTaTa 00yUeHus!

OK 01 Bri6upats criocoOs! perenus 3a1a4 npodecCHOHaIbHON AeSITENbHOCTH,
INPUMCHUTCIIbHO K PAa3JIMYHBIM KOHTCKCTAM.

OK 02 Ocy1ecTBISTh MOUCK, AaHATTU3 U UHTEPIPETalnio HH(OpMAaLIUU, HEOOXOAUMOM st
BBITIOJTHEHMS 331249 PO ECCUOHATILHON JCSITSIIbHOCTH.

OK 04 PaGotats B Ko/IekTHBE U KOMaHae, 3P(HEeKTUBHO B3aUMO/IEHCTBOBATh C KOJUJIETAMH,
PYKOBOACTBOM, KIIMCHTAMM.

OK 07 CopeiicTBOBaTh COXPAHEHUIO OKPYIKAIOLIEH cpefibl, pecypcocOepekeHuto,
3¢ hEKTUBHO AEHWCTBOBATH B UPE3BBIYAMHBIX CHTYAIIHSX.




3. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOM IMCUMIIJIMHBI M BUABI Y4e0HOH padoThI

Buj yue6Hoii padoThl

O0BeM B yacax

MakcumasibHasi ydeOHasi HAarpy3Ka 72
O06s13aTenbHast ayAuTOpHas yueOHasi Harpyska (Bcero) 72
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHNE 36
MPaKTUYECKHE 3aHSATUS 36
CamocTosaTenpHas paborta 0

HpOMeH(yTO'lHaﬂ arTrecCranus

npOBOAMTCS B (hOpMe 3aueTa ¢ OIEHKOM BO 2 ceMecTpe




3.2. TemaTn4yecKkuii IUVIaH U COAePKaHUE Y4eOHOM TUCHHUIINHBI

OJ1.01.07 « X UM 51»

HaumenoBanue Conep:xanue yueOHOTo MaTepuaJia (0CHOBHOE U NPodeccHoHATLHO-OPUEHTHPOBAHHOE), O6bem | @opMupyemble
pa3iesioB U TeM JadopaTopHble U NPAKTUYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (MPU HAJIUYMHI) 4aco0B KOMIIETEeHIINH
1 2 3 4
OcHoBHOe coiepkaHue
ConeprxaHre yaeOHOTO MaTepHaa 5
Tema 1. Beengenue Brenenue. [Ipeamer yueOHON AUCIUIUIMHEL. Y YeOHUKH U TTOCOOWSI.
IIpakTuyueckue 3aHATHSL: -
Copeprkanue yueOHOTO MaTepuaia
OCHOBHBI€ TTOJIOKEHUST TEOPHH XHMHYECKOTO CTPOSHHSI opraHmdeckux Bemects A. M. byTieposa.
T 2T OCHOBHBI€E MTOJIOKEHUS TEOPUH. YTIEPOIHBIN cKeneT. DyHKIMOHAIbHBIE Tpynbl. KauecTBeHHBINH U
xziadzqécxiggpipoeﬂm KonnquTBeHHHﬁv cocras BeniectBa. Kimaccuukanus opraHn4ecKix BEIIECTB 0 YIICPOTHOMY CKENIETy U 8
OpraHHuecKiX (hyHKIIMOHANBHOH Trpymie. OCHOBBI HOMEHKIIATYPBI. Wzomepusi, ee BUIBI: CTPYKTypHAs U
S MPOCTPAaHCTBEHHAS. | OMOJIOTHYECKUH P, TOMOJIOTH. XI/IMI/I‘ICCKai[ CBSI3b B OPTaHHYECKUX COCTHMHEHHSIX.
A. M. Byreposa Pamukanel. Kiaccudukaius XUuMUYECKUX peakuii B OPraHMIeCKO XUMHUY U UX OCOOCHHOCTH.
IIpakTuueckue 3aHATHS:
CocraBnenue rpadhudeckux GOpMyIT OPraHUnISCKUX COCTUHEHHUH. 4
KonTpospHas pabora
Copepikanue yueOHOro Marepuaia
Conepxanue OK 01, OK 02,
Yri1eBoaoposI OK 04, OK 07
yFHeBOIIOpOI[BII AJIKaHbl, aJIKCHBI, TUCHBI, aJIKUHBI, apCHBI. CTpOGHI/Ie, (I)I/ISI/I‘-IGCKI/IG U XUMHNYCCKUEC
CBOMCTBA: PeaKIMK OKUCIICHUS; 3aMEIIICHUS (XJIOPUPOBAHUE); MPUCOSAUHEHUS (THAPUPOBAHUE,
raJloreHupOBaHMe, THPATAINH ); ToTuMepr3anui. OCHOBHBIE CIIOCOOBI MTOMTyYEHHS YIIIEBOIOPO/IOB.
IIpumenenue. [IpuponHbIe HCTOYHUKHU YTICBOIOPOIOB: HEDTH M MPUPOIHEIH ra3. ['eHeTHUeckas CBsI3b
Tema 3. OcHOBHBIE MEXKy KJlacCaMH YIJI€BOAOPOIOB.
KJaccsl opranndeckux | Kucjopoacomep:xaimiie opraHu4ecKue BelecTBa 18

COEeIMHEHNH

OmHO- 1 MHOTOATOMHBIE CITUPTHL. DEHOI, aTbAETHIBI, OTHOOCHOBHEBIE KAPOOHOBBIC KHCIIOTHI, CIIOXKHBIC
3¢upsl, xupsl, yriaeBoasl. Ctpoenue. U3ndecKue M OCHOBHBIC XUMHUYIECKUE CBOMCTBA: OKUCIICHHCE;
BOCCTaHOBJICHHE; IETUIPATAIUS; B3aUMOJICHCTBUE C UHAUKATOPOM, METAJLJIOM, OKCHUIIOM METajlia,
OCHOBaHHEM, COJIBIO; PEAKITUH dTeprudHUKaIiy; THAPoan3. OCHOBHBIEC CITOCOORI MoTy4ueHus. [IpuMenenue.
Kwucnotst B mpupose. OTnensHbIC IpeACTaBUTENN. | eHeTHYECKast CBSI3b MEXAY KiIacCaMu
KHUCJIOPOJICOJIepXkKAIUX CoeMHeHMiA. Bo3eiicTBre ()eHOMa Ha )KUBBIE OPraHU3Mbl. DCCCHIIHH.
KanopuitHoCTb KUPOB U YTIEBOIOB.

A3oTcoaep:xaime coeuHeHns




Awmunsl. AMuHokucioThl. benku. Ctpoenue. @usndeckue 1 OCHOBHBIE XUMUYECKHE CBOMCTBA: TOPEHHUE,
B3aMMOJICICTBHUE C BOAOH, kucioToil. [lenTunnas cBsa3b. [loHATHE O HYKIIEHHOBBIX KHCIOTaX.
KadecTBeHHBIC peakITny Ha OCIIKH.

IIpakTHueckue 3aHATH:
PemreHne xauecTBEHHBIX 3a1a4

PemieHue pacueTHbIx 3a1a4 10
PemieHne kaueCcTBEHHBIX 3a/1a4 HA TEHETUYECKYIO CBA3b MEXKY KIacCaMi OPraHMYECKUX COCIUHEHUM.
KontponpHas pabora.
Copepikanue yueOHOro Marepuaia
CTtpoeHue U CBOMCTBA aTOMa
ATtoM. M30TONBI. ATOMHBIE OPOUTANH. S-, P-, d- deMeHThl. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX
000J109eK aTOMOB MEPEXOAHBIX AMEeMEeHTOB. [leprnoauueckuii 3aK0H U IEPHOANYECKasi CUCTEMa
XUMH4YecKux 3aeMeHToB J. . MeHneneena. 6
Xumuyeckas CB3b
Tewma 4. Ctpoenue u KoBasnenrtHas cBsi3b, €€ pa3HOBHIHOCTH M MEXaHU3MBI 00pa30BaHuUs. DIEKTPOOTpUIIATeNbHOCTE. CTeneHb
CBOICTBa aTOMa. OKHCIIEHUS U BaJICHTHOCTh XMMHUYECKUX 1eMeHTOB. MloHHas cBsA3b. KaTHOHBI 1 aHMOHBL. MeTannndeckas
XuMudeckas CBA3b. cBs3b. BomopoaHas cBsI3b.
IIpakTuueckue 3aHsITHS:
CocraBieHue IEKTPOHHBIX KOHQUTYpalMii aTOMOB XUMHUYECKHX 3JIEMEHTOB, OTpeIeIcHIE BaTCHTHBIX
AIEKTPOHOB 6
Omnpenenenue TAa XMMUYECKON CBSI3M B COSAMHEHNH, XapaKTEPUCTHKA CBOMCTB BEUIECTBA B 3aBHCHMOCTH
OT TUIA KPUCTAIUTMYECKOM PEIIETKH.
KontposbHas pabota
Copeprkanue yueOHOTO MaTepuaia
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTaB BellecTBa. BeriecTBa MOJIEKYISPHOTO Y HEMOJIEKYJIAPHOTO
crpoenus. Kpucrammmdeckue pemeTku. [IpuanHsl MHOrooOpasusi BEIECTB: H30MEPHSsl, TOMOJIOTHS,
anyoTpomnus. SIBieHus, IpoucxoasiIye pu pacCTBOPEHNUH BEIIECTB — pa3pylIeHNne KPUCTAITNIECKON 3
pemetky, nuddy3us, Tucconranys, ruaparanus. TeroBbie SBIeHNs MPU pacTBOpeHHH. YucThie
BelecTBa U cMecH. MicTuHHbIe pacTBOpHL. PacTBopeHne kak Gpu3nko-xummudeckuii nporecc. CrocoOs
Tema 5. Bemectgo. BBIpaKEHNS KOHIIEHTPaIlUM PacTBOPOB: MaccoBas A0S pacCTBOPEHHOTO BellecTBa. Jlucconuanus
AJIEKTPOIIMTOB B BOJHBIX pacTBopaxX. CHIIbHBIE U CTa0bIe DIIEKTPOIUTHI. 30JIH, TeIH, MOHITHE O KOJUIOUIaX.
IIpakTuueckue 3aHsTHS:
Hanwucanve ypaBHEHUI UCCONMAIINN CHIIBHBIX M CIA0BIX JJIEKTPOIUTOB, HOHHO-MOJIEKYISIPHBIX
YPaBHEHUI XUMHUUYECKUX PEAKIUI 6
PewreHune 3a1a4 Ha IPUTOTOBICHUE PACTBOPOB.
KonTponbHas pabora.
Copepikanue yueOHOro Marepuaia 12




Tema 6. XuMuueckue
peaKIum.

Knaccugukanms XUMHUUECKUX peakiii B HEOPTraHUIECKOH U OPraHNYecKO XUMHUH. Peakuuns HOHHOTO
oOMeHa B BOJHBIX pacTBopax. Cpena BOJHBIX PaCTBOPOB: KHCHasl, HEHTpanbHas, eiaodHas. Bogopoansrit
nokazarens (pH) pactBopa. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC PEAKIIHA. DIIEKTPOIIN3 PACTBOPOB U
pacmiaBoB. CKOPOCTh PEaKIMHU, €€ 3aBUCUMOCTh OT pa3innyHbIX (pakTopoB. Katanuz. Ob6paTuMocTsb
XUMHYECKUX peakuuii. XMMHYecKoe PaBHOBECHE H CIIOCOOBI €T0 CMELICHHSI.

[IpakTrueckue 3aHATHS:
Omnpenenenue cpeabl BOTHBIX PaCTBOPOB
CocraBieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, UCTIOIB3YS METOT JIEKTPOHHOTO

OayraHca 6

Pemenwne 3agaq Ha 3aBUCIMOCTH CKOPOCTH PEAKIIMHU OT Pa3IUNIHbIX (PaKTOPOB

Pemenue 3aau Ha cMelieHNe XMMUYECKOTO paBHOBeCHs cornacHo npuniuna Jle llarense.

KoHTposbHas padora.

Copeprkanue yueOHOTO MaTepuaia

Kiraccudukaris HeopraHUIeCKUX COSAMHCHIH. XUMHIECKHE CBOMCTBAa OCHOBHBIX KJIAaCCOB

HCOPraHn4CCKUux COCI[I/IHeHI/II\/’I.

MeTaiibl. DIEKTPOXUMHUECKUH psij] HANpspKeHUH MeTamuioB. OO0Iye criocoObl MOTyYeHUS] METaJIOB.

ITousTre 0 Koppo3uu MeTaIoB. CIIOCOOBI 3alTUTHI OT KOPPO3UH.

Hemeramnel. OKUCIUTENBLHO-BOCCTAHOBUTEIBHEBIE CBOMCTBA TUITMYHEBIX HEMETAJIIOB. 06111351 18
Tema 7. XapaKTEPUCTUKA MOATPYIIIBI TAJIOT€HOB.
Knaccuduxamus u OKcriepuMeHTalbHbIE OCHOBBI XUMUH. [IpaBuna GezonacHOCTH Mpu paboTe ¢ eNKUMH, TOPIOYUMH H
CBOMCTBA TOKCUYHBIMU BelecTBamMu. [IpoBeieHne XUMHUECKUX peakiuii B pacTBopax. [IpoBeieHre XUMHUYECKUX
HEOPTaHUYECKUX peakuuii npu HarpeBanuu. KauecTBEHHBIN U KOTWYECTBEHHBIN aHaIu3 BeulecTB. OnpeneneHue xapakrepa
BEIIECTB cpensl. Uanukaropel. KauecTBeHHBIE peakiiny Ha HEOPTaHUYEeCKHEe BEIIECTBA U HOHBI, OTJCIbHBIC KIACChI

OPraHMYeCKUX COCIMHEHUH.

IIpakTHueckue 3aHATH:

Hanucanue ypaBHEHUI XUMHUECKUX PEAKITHIA, PACKPHIBAIOIINX OCHOBHEIC CBOMCTBA U CIIOCOOBI

MIOJTyYeHsI HEOPTaHUYECKUX BEIIECTB 4

Pemenne kaueCcTBEeHHBIX M PACUYETHBIX 33/1a4.

KonTposbHas pabora
IIpome:kyTouHas aTTecTanus (3a4eT ¢ OLEHKOH) -
Bcero: | 72




4. YCJIOBHUS PEAJIM3AILIMA TPOTPAMMBI YYEBHOM JUCITATLIAHBI
4.1. TpeOoBaHus1 K MaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHIO:

Peanuzanus nporpamMmbl y4eOHON JUCHMIUIMHBI OCYIIECTBISCTCS B yueOHOM KaOuHeTe
XUMHHU.

O6opynoBanue y4eOHOTO KaOMHeTa (HATJsIHBIE MOCOOMS): HAOOPHI MAPOCTEP>KHEBHIX
MoOJIeJIell MOJIEKYJ, MOJEIN KPUCTAJUIMYECKHX PEIIETOK, KOJIEKIMM HPOCTBIX M CIOXHBIX
BEIIECTB /WM KOJUIEKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEpaJoB, TaOIHIa
MenneneeBa, yueOHbIe (PrIbMBI, ITU(POBBIE 00pa30BATEIBHBIC PECYPCHI

Texuuueckue cpencTBa 00yueHHs: KOMIBIOTEp C yCTPOHCTBAMH BOCTIPOM3BEICHUS 3BYKA,
IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

Ob6opynoBanue nabopaTopuu M paboOYMX MeECT JIaOOpPaTOPUHM: MEH3YPKH, MHIIETKHU-
KalleJIbHUIIbI, TEPMOMETPHI, (MIBTpPOBaNbHAsA Oymara, MPOMBIBAJIKU, CTEKISHHBIE MPOOUPKH,
pe3uHoOBbIe MPOOKH, (oHapuKu, HAOOpP PEaKTHBOB, CTEKISHHBIC MaJOYKH, IUTATUBBI JUIS
poOUPOK; MEPHBIC LIMIIMHPBI, BODOHKH CTEKJISTHHBIC, BOPOHKHU JICIUTENIbHBIE IWIMHIPUYECKHE
(50-100 mi), cTynKu ¢ MecTUKOM, ¢GaphopoBbIe YALIKH, MUHUIETHI, QUIBTPbI OyMaXKHbIE, BaTa,
MapJisi, YaCOBbIE CTEKJIA, HJIEKTPOIUINTKH, JJa0OPaTOPHBIE IUTATUBBI, CIIUPTOBBIE TOPENIKU, CTUYKH,
npuboOp A7 TOJy4eHHs ra3oB (WM MpOOHMpKa € Ta300TBOAHON TpyOKoil), dep:karenu s
IpOOUPOK, CKJISHKU AJII XPAHEHUs] pEaKTHBOB, pa3JaTO4HbIe JOTKU; XUMHUYecKue crakaHsl (50,
100 u 200 mi); mmareny; NUHLETHI; TUTEIbHBIE IIMILbI; CEKYHAOMEpPHI (TaliMephl), MEPHbIE
npooupku (Ha 10—20 M) 1 MmepHBIe K0JIOHI (25, 50, 100 1 200 mur), BoasiHas 6aHs (MJIM TEPMOCTAT),
CTCKJIIHHBIC TaJIOYKH; KOHUYECKHe KojObl /s TurpoBanHus (50 u 100 mu1); MHAMKATOpPHBIE
HOJIOCKKM I ompexaeneHus pH M craHgapTHass WHAMKATOpHas IIKala; YHUBEPCAJIbHBIN
uHAnKaTop; runetku Ha 1, 10, 50 mut (wim mo3aropel Ha 1, 5 u 10 M), OIOpETKH sl TUTPOBAHUS,
meaunuHekre mpuisl Ha 100—150 mot, mabopaTopHbIe W/WIHM aHATUTHYECKHE BeChl, pH-MeTpHI,
CYIIWIBbHBIN 1Kad, U ap. 1adopaTopHOE 000PYIOBAHHUE.

KOMIUIEKT  JIMIEH3HOHHOTO ¥ CBOOOJHO  PaclpoOCTPaHSEMOro  IPOTPaMMHOTO
o0ecrieyeHus, B TOM YHUCJIe OTEUECTBEHHOTO IPOU3BO/ICTBA!

orepamoHHble cucteMbl cemerictBa Windows NT koprioparnuu Microsoft;

Kaspersky Endpoint Security nis Windows;

FoxitReader mporpamma mist urennst PDF daiinos.

3anbl: OMOINOTEKa, YNTANIBHBIN 3aJ1 C BBIXOAOM B ceTh MIHTEpHET.

4.2. UndopmanuoHHoe odecnedeHne

Jns peanu3anuy TPOrpaMMbl  OMOIHOTEYHBIH (OHI 00pa30BaTEIBHON OpraHH3aIHH
JIOJDKEH UMETh NeYaTHbIe W/UIIH 3JIeKTPOHHbIE 00pa3oBaTeIbHbIe 1 HHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHyeMbIe JIJISl HCIIONb30BaHMS B 00pa30BaTeIbHOM IpoIiecce.

OcHoBHasi IMTEepaTypa

Andunorenoa, 1. B. Xumust : yaeOHHUK U TPAKTUKYM JUIS CPETHETO MPO(GECCHOHATEHOTO
oOpazoBanus / . B. Audpunorenona, A. B. badkos, B. A. Ilonkos. - 2-e u3a., uchp. u A0M. -
Mocksa : Opaiit, 2023. - 291 c. - URL: https://urait.ru/bcode/513807 (mata oOpareHus:
23.01.2023).

JonosHUTeIbLHAS JTUTEpPaTypa

1. Pynsutuc I'.E. Xumusa. Opranudeckas xumus. 10 knacc : yue6. [ oOmeodpa3zosar.
yupexxaennit ¢ npwi. Ha snextpon. Hocurene : 0azoBwiii ypoBens / I'.E. Pymsutuc, @. TI.
®enpaman. — 14-e uzn. — M.: [Ipocsenienue, 2011. — 192 c.

2. Pymsuruc I'.E. Xumust. OcHoBbl 00mieit xumun. 11 kirace : yue6. s odmeoOpa3oBar.
YUpEeXKJIEHUN C TpWi. Ha DJIEKTPOH. HocuTene : Oa3oBbli ypoBeHb / I'.E. Pymsutuc, @. I
®enpaman. — 14-e uzn. — M.: [Ipocsemenue, 2011. — 160 c.
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3. Xumust aiis npodeccuii u CiennanbHOCTeH TEXHHUECKOTO MPOMHIIs | y4eOHUK IJIS CTYI.
yupexaeHui cpen. nmpod. oopazoanus / O. C. 'abpuensn, W. I'. OctpoymoB. — 4e u3m., crep.
— M. : U3patenbckuit nueHTp «Akagemus», 2017 — 272 c.

4. Caenko, O. E. Xumust 1151 HEXMMUYECKUX CriennaibHOCTEeH [ TekcT] : yaeOHUK 1Sl CTYI.
CIIO / O. E. Caenko. - PoctoB-Ha-/lony : @enukc, 2015. - 346 c.

DJIeKTPOHHBbIE pecypchl

[optan «Poccuiickas snexkTpoHHas mkoia» https://resh.edu.ru/

Hudposast bubamorexa [IPRsmart https://www.iprbookshop.ru/

DnexTpoHHO-6uGIHOTeuHas cuctemMa AMGyke https://ibooks.ru/

OnexktpoHHO-Onbroreunas cucrema JIAHD https://e.lanbook.com/

O6paszoparenbHas miathopma FOPAUT https://urait.ru/

http://www.himhelp.ru

http://www.hemi.nsu.ru

http://webelements.narod.ru

https://vrchemlab.ru/

https://www.phet.colorado.edu/states-of-matter-basics_en.html
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATIIAHBI

HwxkHeTarunbCkuii ToCy1apCTBEHHBIN COIMAIBHO-TIEAArOTMYeCKUd WHCTUTYT ((rmman)
OI'AOY BO  «Poccuiickuii  rocymgapCTBeHHBIH  MpoeCcCHOHATBHO-TIe1arOrnYeCcKHii
YHHMBEPCHUTET», pEaM3yIOIUN MOArOTOBKY MO JaHHOH ydeOHOH AucuuIuIiHEe, 00ecreuyuBaeT
OpraHM3alMl0 M IPOBEJECHUE IMPOMEXKYTOUYHOM AaTTECTAlMM M  TEKYLIEro KOHTPOJIA
UHMBUAYAIbHBIX 00pa30BaTEIbHBIX AOCTHKCHHH — JEMOHCTPHPYEMBIX CTYAEHTAMM 3HAHHM,
YMEHHUU U HAaBBIKOB.

Texymuii KOHTPOIb IPOBOAUTCS NPENOIABATENEM B IIPOLIECCE TPOBEACHUS TPAKTHIECKUX
U J1a0OpaTOPHBIX 3aHATHH, a TAK)KE BBINOJIHEHUS CTYIACHTAMH HHIUBUAYAIBHBIX TBOPUYECKUX
3aJIaHUi, UCCIEAOBaHUH, pEIIeHUs TPOOJIEMHBIX 3a/1a4.

OcBoenne yueOHOI NUCHUIUIMHBI 3aBEPIIAeTCs MPOMEXYTOYHON aTTecTalueii, KOTopyro
IIPOBOJAMT NEAATOT.

Jlis MpOMEXyTOYHON aTTeCTallid M TEeKYLIero KOHTPOJS co3faH (OHJ KOHTPOJIBHO-
orieHouHbIX cpeacts (POC).

@®OC Bxioyaer B ce0s MeJaroruiyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHalbl,
NpeJHAa3HAYCHHbIE Ui ONPEIENICHUs] COOTBETCTBUS (MJIM HECOOTBETCTBMS) HMHIMBHYAJIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUH OCHOBHBIM MOKA3aTeNsIM Pe3yJIbTaTOB MOJTOTOBKH (TaOIHIIbI), a

TAaKXE MaMATKH, aJITOPUTMBI 1JIA BBIIIOJTHCHUA CTYACHTaAMU Pa3JINYHbIX BU10B pa60T.

N Pe3yabTarthl
Tembl yueOHOI OcHoBHBIE IOKA3aTeH
(ocBOEHHBIE YMEHMH, D opMbI KOHTPOJIA
JAUCHHUTITMHBI pe3yJbTaToB
3HAHUA)
VMeHHe Moas30BaThcs | BBINOIHAET HOCTPOECHHUE
Teopus cTpoeHus OCHOBHBIMH TOHATUSMH | TpaduuecKux Gopmy Tect
OpPTaHUYCCKUX Y 3aKOHAMH XHMHH, OpPraHUYECKUX
N N KoHnTtponpHas
coenvHeHu A.M. COCTaBJISITh COEAMHEHNH T10 aGora
byrneposa MOJIEKYJISIPHBIC U BaJICHTHOCTH, p
rpapudeckue GopMyibl | KIACCUQULIUPYET HX
OpraHHYECKHX YMeeT mosib30BaThCs
COCIMHEHMH, cOOMIoIas | Kiaccupukanuen
BaJICHTHOCTH. Y METh OpraHUYEeCKUX
OTpeAETATh KJ1acc COEJIMHEHUH, Onpeaenser
COEIMHECHHUS, 3HATh KJIACC TI0 TMPU3HAKaM,
OCHOBHBIE KJTaCCHI o Tect
OCHOBHBIE CBOMCTBa 1 COCTaBJISIET ypaBHEHUS
OpPTaHUYECKUX . KonTponsHas
N CIOCOOBI MOy YEHHS. peaxiuii,
COCTMHCHUH pabora
3HaTh T€HETUYECKYIO JEMOHCTPHUPYIOIIIX
CBSI3b MEX/Ty KJIacCAaMH | OCHOBHBIE CBOMCTBA U
OpraHUYECcKUX CIIOCOOBI MOJTyYCHHUS
COEJIMHEHHUI. OpraHUYeCKUX
YMeTh gaBaTh COCIMHEHUMU
XapaKTePUCTUKY [IpaBuneHO ymoTpedsiet
3JIeMEHTa, UCXOMS U3 MOHSITHS TEMBI ,
CrpoeHue 1 cBOWCTBAa | MOJIOKEHUS B cocramisieT nekTponHsie | Tect
aTOMOB. XUMHUYECKas MEPHOANIECKON KOH(UTYpauy, Kontponsnas
CBSI3b CUCTEME, YMETh oTIpesiesIsieT TUI pabora
HaIMCcaTh AIEKTPOHHYIO | XUMUYECKOH CBSI3U B
KOH(UTYPALHIO, COCTMHEHUSX
OMIPENIENIUTh BaIEHTHBIE | [IpaBHUIIBHO ONpemeNseT
3JIEKTPOHBI. MPOCTHIC U CIOKHBIC Tect
YmeThb BEIICCTBA, 3HAET
Bemectso KoHTponbpHas
XapaKTepH30BaTh KJ1accu(HUKaIHIo aGoTa
CBOMCTBA COETUHEHUSI, | OCHOBHBIX KJIACCOB p
WCTIOJIB3YSl 3HAHHUS HEOPraHUYCCKUX
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TEOPUH CTPOCHUS aToMa
A XUMHUYECKOU CBSI3U.
YMets

XUMUYECKHUE PEAKLIUH

3JIEKTPOIUTHYECKON
OUCCOLMAalMU U
OCOOCHHOCTH PEaKIIHid,
MPOTEKAIOIINX B
pacTtBopax. YMeTh
BBIpaXaTh COCTaB
pacTBOpPOB.

3HaTh KIIacCH(DUKAIHIO
HEOPraHUYECKUX
COETMHEHHI, OCHOBHBIE
WX CBOMCTBA U CIIOCOOBI
MOJIy4YCHUA,
MpUMEHEHHE.

Kiraccnduxkarus u
CBONCTBA
HEOPTaHUYECKUX
BEIIECTB

COCIMHEHUM , COCTaBIISICT
YpaBHEHUSI XUMHUUECKUX
peaKkuu,

KJ1acCU(pHUIUPOBATH JI€MOHCTPHUPYIOILIIX
XUMHUYECKUE PeaKun CBOHCTBA U CIIOCOOBI
0 PA3IHMYHBIM HOJIYYCHHUSI.
MIPU3HAKAM. CryneHT 3Haer,
3HaTh OCHOBHEIE oIpenenseT,
TIOHSTHSI TEMbI KJaccupuuupyeT

XIMHYECKUE TTPOIIECCHI
MO Pa3IUYHBIM
MpU3HAKaM, OTpe/IeIIsIeT
CTETIeHN OKHCIICHHS
3JIEMEHTOB, COCTABIISET
ypaBHeHus OBP,
HCTIOB3YSI METOJT
AJICKTPOHHOTO OajamHca.
YMeeT npou3BOIUTh
pacyeTs JJis
MIPUTOTOBJICHUS
pactBopoB. CocraBisieT
YPaBHEHUS TUCCOLMALIIH
¥ MIOHHO-MOJIEKYJIIPHBIE
YpaBHEHHSI.

Tecr
KoHTponbpHas
pabora

3HaeT NpU3HAKU
OCHOBHBIX KJIacCOB
HEOPTraHWYECKNX
COCIMHEHUH, yMEET
XapaKTepU30BaTh
CBOICTBA OCHOBHBIX
COEIMHEHUN HA OCHOBE
HEMETAJUIOB (3JIEMEHTOB
7A-4A moarpymnm),
METaJIJIOB TJIABHBIX
noarpynn (1A-2A) u
MOOOYHBIX TOATPYIIIT
(>kermesa, Xpoma,
Maprasiia, M, [IMHKA).

Tect
KouTtponpshas
pabora

@opMBI U METOIBI KOHTPOJS M OLEHKH PE3yJIbTaTOB OOYYEHHUS JIOJDKHBI IO3BOJISTH
IPOBEPATH Y 00YYAIOLIMXCS HE TOJIBKO C(hOPMUPOBAHHOCTH MPOPECCHOHATBHBIX KOMIIETEHIIHIHA,

HO ¥ pa3BUTHE OOIIUX KOMIETEHIIMN U 00€CTICUNBAIOIINX UX YMEHHH.

Kon u I[nanupyemble pe3yJIbTaThl 0CBOCHHUS AN CIUIITHHBI
HAHMEHOBaHHe
dbopmMupyemMbIx Oo0urue JAucuuniuHapHblie
KOMIIeTeHIIU

- BJIAJICTh CUCTEMOI XUMHUYSCKUX 3HAHM,
KOTOpasi BKJIFOYAET: OCHOBOITOJIATAIOIINE
MTOHATHS (XUMHAYECKUAN DIIEMEHT, aTOM,

B yactu TpyaoBoro
BOCIIUTAHMA:
- TOTOBHOCTb K TPY1y,

OK 01. Bri6upats
CIIOCOOBI PEIICHMS

3aaa4 OCO3HAHUE LIEHHOCTH 3JIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-
npoecCHOHANBHOM MacTepCTBa, TPyAOoTro0ue; AJIEKTPOHHBIE OpOUTATN aTOMOB, MOH,
JEATEIIBHOCTH - TOTOBHOCTb K aKTUBHOU MOJIEKYJIA, BaJICHTHOCTb,
NPUMEHUTENBHO K JIeATeIIbHOCTH 3JIEKTPOOTPULIATENBHOCTD, CTENEHb
pa3IMYHbIM TEXHOJIOTUYECKON U OKHCIICHUS, XUMUYECKas CBA3b, MOJIb,
KOHTEKCTAM COLIMAIBHON MOJISIpHAs Macca, MOIISIPHBIN 00beM,
HaIpaBJIEHHOCTH, YTIIEPOJIHBIN CKeNeT, HYHKIMOHATbHAS
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CIOCOOHOCTH MHUIIMHPOBATb,
TUTAHUPOBATh U
CaMOCTOSTEITLHO BBITTOTHSITH
TaKyIO JCATEIbHOCTD;

- HHTEpEC K Pa3IMIHbIM
cthepam podeccrnoHaTHLHOM
JIeSITSIIbHOCTH,

OBJaajgenue
YHHBepPCAJTbHLIMHA
Y4eOHBIMU
TMO3HABATEJIbLHBIMH
JAeCTBUSIMM:

a) 0a3oBble JJOrHYecKHUe
JaefcTBUS:

- CaMOCTOSITEIILHO
dhopMyIupOBaTH U
aKTyaJIu3UpOBaTh MpobIEMy,
paccMarpuBath ee
BCECTOPOHHE;

- YCTaHABINBATH
CYIIECTBCHHBII MPU3HAK WIN
OCHOBAHMS JIJIs1 CPAaBHCHHUS,
KJTacCu(UKAITIN 1
0000111eHN S

- ONIPEJICIIATH 1ISITU
JIeATEILHOCTH, 33]1aBaTh
IapaMeTphl U KPUTEPUH UX
JIOCTUKCHHS,

- BBIBIIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEUHS B
paccMaTpuBACMBIX ABJICHUAX,
- BHOCHTb KOPPEKTUBEI B
NIeTEeILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yIHTATOB
[EJISIM, OLICHUBATh PUCKU
MTOCJICICTBUH NEATCIBHOCTH;
- pa3BUBaTh KpEaTUBHOE
MBIIIUICHUE TIPU PEIICHUN
JKU3HEHHBIX MIPOOIIeM

0) 6a3oBbBIE
HccJie10BaTeIbCKIe
AeCTBUSA:

- BJIaJICTh HaBBIKaMHU y4eOHO-
HCCIIEIOBATENbCKON 1
MPOEKTHOM JCSITETLHOCTH,
HaBBIKAMH pa3peIcHIs
mpo0Jem;

- BBISIBJISITH IPUYHUHHO-
CJICICTBCHHBIC CBS3H H
aKTyaJIu3upoBaTh 3a1a4y,
BBIABUI'aTb TUIIOTE3Y €€
pelleHus, HaXOUTh
apTyMEHTBI IS
JTIOKa3aTebCTBa CBOUX
YTBEPXKICHUH, 33/1aBaTh
mapameTphl ¥ KPUTSPUH
peTIcHNS;

rpynna, pagukai, U30Mepus, U30Mepbl,
TOMOJIOTHYECKHUH PsizI, TOMOJIOTH,
YTIIEBOJOPOIBL, KHCIOPOA- U
a30TcoepIKallie COeNnHEHNS,
OMOJIOTHYECKH aKTUBHBIE BEILIECTBA
(YTJIeBOIBI, KUPHI, OCITKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
KPUCTAJUTMYECKAs! PEIIETKA, THITBI
XUMHYECKUX PeaKHi (OKHCIUTEIHHO-
BOCCTaHOBHUTEJbHBIE, 3K30-U
9HIOTEPMUYECKHE, PEAKIINY HOHHOTO
oOMeHa), pacTBOP, SIECKTPOJIUTHI, HE
ANEKTPOIIUTHI, SJIEKTPOIUTHIECKAS
JIUCCOLMAIIVS, OKUCIIUTENb, BOCCTAHOBUTEb,
CKOPOCTb XUMHYECKOM pEaKK, XUMHUIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS
XUMHYECKOTO CTPOSHHSI OPTaHUYECKUX
BeectB A.M. Bytneposa, Teopus
JIEKTPOIUTHUECKON TUCCOLIUALIVH,
nepuoaundeckuii 3axkol [[.1. Menneneesa,
3aKOH COXPaHEHHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMUH,
(axToNOTHYeCKHE CBEJICHHUS O CBOMCTBAX,
coCTaBe, Oy4YEeHHH U 0€30MacHOM
UCIOJIb30BaHUH BaXKHEUIITNX
HEOPTaHWYECKNX ¥ OPraHNYECKHX BEIECTB B
OBITY ¥ IPAKTUUECKOW ACATEILHOCTH
YeNI0BEKa,;

- YMETB BBIABIIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBS3b 3YYEHHBIX TOHATHII,
MPUMEHATH COOTBETCTBYIOIINE OHATHUS TIPU
ONMCaHUU CTPOCHUS U CBOICTB
HEOPraHWYEeCKUX U OPraHUYECKUX BEIIECTB U
UX MPEBPAICHNUI; BBISIBIATH B3aUMOCBSI3b
XUMHYECKUX 3HAHUH C MOHATHAMH U
MIPEICTABICHUAMH IPYTHX
€CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETbH UCIOIB30BaTh HAMMEHOBAHUS
XUMHYECKHX COEINHEHNI MEXITyHAPOIHOTO
CO103a TEOPETHUUECKON U MPUKIIAJHON XUMUU
Y TpUBHUAJIbHbIE Ha3BaHUS BaKHEUIINX
BEILECTB (3TUIIEH, alleTUIEH, [NINLEPHH,
(beHou, popManbaerul, YKCycHas KHCIIOTa,
[JIALWH, YTapHbIA ra3, YIJIIEKUCIbIN a3,
aMMHUak, raiieHas U3BeCTh, HerameHast
U3BECTb, INTHEBASI COJA U APYTHX),
COCTaBIIATH (HOPMYJIBI HEOPraHUUECKUX
OpPraHUYECKHUX BEIIECTB, ypaBHEHHS
XUMHYECKUX PeaKLuil, 00BSICHATH UX CMBICI;
MOTBEPKIATh XapaKTePHBIE XUMHUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIUMU
9KCIEPUMEHTaMHU U 3alUCSIMU YPaBHEHUHN
XUMUYECKUX PEaKIIUi;

- YMETh YCTaHABJIMBATh IPUHAUIEKHOCTh
W3Yy4YEHHBIX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEHIECTB K ONPEIEIEHHBIM
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- aHAJTU3UPOBATH
MOJYYCHHBIC B XOJIC PEIICHUS
3aJa4u Pe3yJIbTaThl,
KpI/ITI/I‘IeCKI/I OLCHUBATh UX
JIOCTOBEPHOCTb,
MIPOrHO3UPOBATH U3MCHEHHE
B HOBBIX YCJ'IOBI/ISIX;

- YMETh MEPEHOCUTH 3HAHUS B
[IO3HABATEIbHYIO U
MPaKTUIECKYO0 001acTH
JKU3HEIEATEILHOCTH;

- YMETh HHTETPHUPOBATh
3HAHUSA U3 Pa3HBIX
MPEeIMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBLIE UIEH,
mpeiaraTh OpUrHHAIbHBIC
MOJIXOAbI U PELICHHUS;

- CIOCOOHOCTH MX
HCIIOIB30BaHUs B
MMO3HABATCIIFHOU U
COIHAITLHOMN MPAaKTHKE

KJIacCaM U TPYIIIaM COCIMHCHUH,
XapaKTepPH30BaTh UX COCTAB U BaKHEHUIIIHE
CBOMCTBA; ONPEEIATh BUABI XMMHUIECKIX
cBsI3el (KOBaJICHTHASI, HOHHAS,
MeTallTYecKas, BOJIOPOJIHAS ), TUIIBI
KPUCTaJUIMIECKUX PEIIETOK BEIICCTB;
KJIaCCU(DUIMPOBATH XUMHUCCKIE PEAKIIHH;
- chopMUpOBATH TPEACTABICHHUS: O
XHMHYECKON COCTaBIISAIOIICH
©CTECTBEHHOHAYYHOUW KapTUHEI MUPA, POITH
XMMHH B TIO3HAHUU SIBJICHUN TIPUPOJIBI, B
(hOpMUPOBAHUY MBIIIICHUS U KyJIBTYPBI
JUIHOCTH, €€ PYHKITHOHATEHOMN
TPaMOTHOCTH, HEOOXOIUMOH JJIsI PEIICHUS
MPAKTHYECKUX 33]1a4 U IKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M IPUPOJTHO CpeIe;

- YMETh MTPOBOJUTH PACUYETHI 0 XUMUYCCKHM
(dhopMynaM U ypaBHEHUSIM XUMUYECKUX
pEeaKInid ¢ UCTIOJIE30BaAHUEM (PUBUIECKUX
BEIIMYMH, XapaKTECPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBHUS) Ta30B, KOJIMIECTBA
BEIIIECTBA; UCIIOJb30BaTh CHCTEMHbBIC
XVUMHYCCKUE 3HAHUS JUIS IPUHATHUS PEIICHUN
B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH M MIX
MPUMEHEHHEM

OK 02.
Ocy1ecTBIATH
ITOMCK, aHAJIN3 U
WHTEPIPETAIUIO
nH(pOpMAITIH,
HEOOXOIUMOM 111
BBIIOJIHEHHS 32724
npodecCHOHANTEHON
NIEATEIILHOCTH.

B o0Js1acT eHHOCTH
HAYYHOT0 MO3HAHMS:

- ¢(hOPMUPOBAHHOCTH
MHPOBO33pECHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
0O0IIIeCTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha JHaJiore
KYyJBTYp, CIIOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUDE;

- COBEpPIIICHCTBOBaHUE
SI3BIKOBOW M UM TATEIIbCKOU
KyJBTYPBI KaK CpeJICTBa
B3aUMO/ICUCTBUS MEXKY
JIOJIEMU Y TIO3HAHUSI MUDA;
- OCO3HaHHUEe IIEHHOCTU
Hay4YHOU JesITeIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO
JIeITEIIBHOCTh
WHIUBUIYaJIbHO U B TPYIIIIE;
OBJaajgenue
YHUBeEPCAJIbLHbIMU
Y4eOHBIMU
TMO3HABATEJIbHBIMHU
JAeCTBUSIMM:

- YMETh IUTAHUPOBATH U BBIIOIHSATH
XUMHYECKUH DKCTIEpUMEHT (TIpeBpaIeHus
OpTraHUYCCKUX BCHICCTB IIPpHU HArp€BaHuu,
MOJyYeHHUE STHIICHA U U3yUYEHHE €r0 CBOMCTB,
KaueCTBEHHBIEC PEaKINK Ha allbJeTU]IbI,
Kpaxmall, yKCYCHYIO KUCIIOTY; JICHATYpalus
OCIIKOB IPY HATPEBAHMH, I[BETHBIC PEAKIIUU
0ENKOB; IPOBOJIUTH PEAKITUH HOHHOTO
oOMeHa, OTpeIeIsATh CPEAY BOTHBIX
pacTBOPOB, KAYECCTBCHHBIC PCAKIIUN HA
cynb(ar-, KapOoHaT- U XJIOPH/I-aHHOHBI, Ha
KaTHOH aMMOHHS; PelaTh
SKCIICPUMCHTAJIBHBIC 3aJa4 110 TEMaM
"Metamnsl" u "Hemetanmisl") B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKH 0€30MaCHOCTH TPHU
00paIeHUH ¢ BEIIeCTBAMH H JJa00OPaTOPHBIM
000pyI0BaHUEM; MTPEIICTABNIATh PE3YJIbTATHI
XMUMHYECKOTO SKCIIEPUMEHTa B (popMe 3armcu
YpPaBHEHUH COOTBETCTBYIOIIMX PEAKIUN 1
(GhopMyJIUPOBATh BHIBOJIBI HA OCHOBE 3THX
PE3yIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO
WHQOPMAIHIO, IOTYYaeMYI0 U3 pa3HBIX
MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopMaiuu, ceTb UHTEpHET U Ipyrue);

- BIIQIeTh OCHOBHBIMH METOAAMHU HAYIHOTO
IIO3HaHUA BCUICCTB U XUMHNYCCKUX SIBIICHUM
(HabmroieHue, U3MEpeHne, IKCIIEPUMEHT,
MOJCITHPOBAHMNE);
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B) padora ¢ nHpopmanmeii:
- BJIaJEeTh HABBIKAMH
NOJIy4eHus] UH(OpMaLUH U3
WCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITETILHO
OCYILECTBIIATH IIOUCK,
aHaJn3, CUCTEMATU3aIUIO0 H
MHTEPIIPETALIIO
MH(POPMAINH PA3THYHBIX
BUJIOB U (hopM
NpeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B
pasTUIHBIX hopMaTax ¢
YYeTOM Ha3HAYCHHUSI
WH(QOPMAIIH U 1IEJTIEeBOH
ayIUTOPHH, BEIOHpAs
ONTUMAIBHYIO (hOpMy
NpeACTaBICHUS U
BU3yaJIM3alLlUY;

- OLIGHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTH HHPOPMALIUH,
€€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-3THYECKUM
HOpMaM;

- UCTIONB30BaTh CPEACTBA
MH(QOPMAIIOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEILICHUU
KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX U
OpraHU3aIMOHHBIX 32]1a4 C
co0utoieHneM TpeOOBaHMH
SPrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHEHEI,
pecypcocoepexenus,
NPaBOBBIX U 3THYECKUX HOPM,
HOPM HH(OPMAILIMOHHON
0e30IacHOCTH;

- BJIaJEeTh HaBBIKAMH
pacIio3HaBaHUs U 3aILUTHI
nH(pOpMaIHH,
WHPOPMAITHOHHON
0€30I1aCHOCTH JIUYHOCTH,

- YMETh MPOBOJUTH PACUYETHI 0 XUMUYCCKUM
bopMynaM ¥ ypaBHEHUSIM XUMUYESCKUX
peaKIuii ¢ UCIoNIb30BaHNEM (PU3NIECKUX
BEJIMUMH, XapaKTCPU3YIONINX BEIIECTBA C
KOJINYECTBCHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBUS) Ta30B, KOJIMIECTBA
BEIIIECTBA; UCIIOJb30BaTh CUCTEMHBIC
XVUMHYECKUE 3HAHUS IS IPUHATUS PEIICHUN
B KOHKPETHBIX )KU3HCHHBIX CUTYAIHSIX,
CBA3aHHBIX C BE€IICCTBAMU U UX
MPUMCHCHUCM

OK 04. Paborars B
KOJUIEKTHBE U
KOMaH/IE,

a3 pexTuBHO
B3aNMOJICHCTBOBATH C
KOJIJIEraMHu,
PYKOBOJICTBOM,
KJIMEHTaMHU

- TOTOBHOCTb K
CaMOpPa3BUTHIO,
CaMOCTOSITETHOCTH H
caMOOTIpeIeTICHHIO;
-OBIIaJICHUE HABBIKAMU
y4e0HO-UCCIIE0BATENbCKOH,
MPOEKTHOU U COLIMAJIBHOM
NS TeTLHOCTH;

OBJjaneHue
YHHBeEpCAJIbHbIMH
KOMMYHHKATHBHBIMH
JelHCTBUSIMU:

0) coBMecTHasI
AeATeJbHOCTD!

- YMETh IJTAHUPOBATh U BHITOJIHSATH
XUMHYECKUH IKCIIEPUMEHT (TIpEeBpaICHUS
OpPraHUYECKUX BEIIECTB MPU HATPEBAHUH,
MOJyYeHUE STHIICHA U U3YYCHHE €r0 CBOWCTB,
Ka4CCTBCHHBIC PCAKIINU Ha aJIbACTHU/IbI,
KpaxmaJ, YKCYCHYIO KUCIIOTY; ACHATypaIus
0CTKOB MPY HATPEBaHHH, [IBETHBIE PEAKIINU
GCHKOB; MMPOBOJUTH pCaKIIMU HOHHOT'O
oOMeHa, OIpeIeIIATh CPEAY BOJIHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIHH HA
cynbdar-, kKapOOHAT- U XJIOPUI-aHHOHKI, Ha
KaTHOH aMMOHUA; pC€UIaTb
IKCTICPUMEHTATIBHBIC 33]]a4H 110 TEMaM
"Meramiel" u "HemeTayuisl'") B COOTBETCTBUN
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- IOHUMAaTh U MCII0JIb30BaTh
MPEUMYIIEeCTBAa KOMaHTHON U
WHIUBUIYaTEHON paboTHI;

- IPUHUMATH TEJTH
COBMECTHOI1 JeATEIHHOCTH,
OpTaHU30BBIBAThH U
KOOPJAMHUPOBATH JEUCTBUS
II0 €€ JOCTHKCHHMIO:
COCTaBJIATH IUIAH JICHCTBHH,
pacIpenemnsaTh POIH ¢ YIETOM
MHEHUU y4aCTHUKOB
00CyXIaTh pe3yabTaThl
COBMECTHOU paboTHI;

- KOOPJAMHHUPOBATH U
BBITIOJIHSTH PaboTy B
YCIOBHSIX PETBHOTO,
BUPTYaJILHOTO U
KOMOMHUPOBAHHOTO
B3aMMOJEHCTBHUS;

- OCYIIECTBIIATH MMO3UTUBHOE
CTpaTEeTUYECKOE MOBEICHUE B
Pa3IMYHBIX CUTYAaIUsX,
MIPOSIBIISITh TBOPYECTBO U
BOOOpakeHue, OBITH
AHUIIAATUBHBIM
OBJanenue
YHHUBEPCAIbHBIMU
peryJiaTUBHBIMU
JeHCTBUSIMH:

NpUHATHE ce0sl U APYTUX
Jwoaeii:

- MPUHUMATh MOTHBBI H
apTyMEHTHI IPYTUX JIFOIeH
MIpU aHAIIN3€ PE3yIbTaTOB
JIeSITeIIbHOCTH,

- MPU3HABATH CBOE MIPaBO U
MPpaBo JPYTHUX JIIOJEH Ha
OIITHOKH;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MU C TTO3UIIAN
JIPYTOTO YETIOBEKA;

C TpaBUJIaMU TEXHUKH 0€3011aCHOCTH MPH
oOpariieH!n ¢ BeliecTBaMu 1 1ab0paTOpHBIM
o0opymoBaHNEM; ITPEICTABIATD PE3YIBTATHI
XMMHUYECKOTO KCIIEPUMEHTA B (JOpPME 3aIHCH
YpaBHEHUI COOTBETCTBYIOIINX PEAKIIHIA U
(hopMyTPOBATH BEIBOJIBI HA OCHOBE 3THX
pe3yIbTaToB

OK 07.
CopnelicTBOBaThH
COXpaHEHUIO
OKpYXarolleu cpeibl,
pecypcocOepeKeHuUIO,
3¢ HEeKTUBHO
JIEUCTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUSIX

B 06.1acTH 3K0JI0TrMYECKOTO
BOCHUTAHNUA:

- c(hopMHUPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYPHI,
MMOHUMAaHUE BIIUSHUS
COIMATHHO-3KOHOMHUYECKUX
MIPOIIECCOB Ha COCTOSTHUE
MPUPOIHON U COLMAIIBHOMN
Cpebl, OCO3HAHUE
ro0anbHOTO XapakTepa
9KOJIOTHYECKHX TPobIIeM;

- IJJTAHUPOBAHUE U
OCyIIIeCTBJIEHUE JIEHCTBUH B
OKpyXarolllei cpejie Ha
OCHOBE 3HaHUA LieJiel

- chopMUpOBATH MPEACTABICHUS: O
XUMHYCCKOH COCTaBIIIONICH
©CTECTBEHHOHAYYHOUW KapTHHEI MUPA, POITH
XUMUU B TIO3HAHUU SIBJICHUH PUPOJIBI, B
(hOpMUPOBAHUY MBIIIICHUS U KyJIBTYPBI
JUIHOCTH, e¢ PYHKITHOHATEHOMN
TPaMOTHOCTH, HEOOXOIUMOH IS PEIICHUS
MPaKTUYECKUX 3a7a4 U HKOJIOTHUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M IIPUPOJTHOH CpeIe;

- YMETh COOJIIOIATh paBUiIa SKOJIOTHICCKU
eJIeco00pa3HOTo TTOBEJCHHS B OBITY U
TPYIOBOH NEATETHLHOCTH B MEIISIX COXPAHCHIMS
CBOETO0 3JI0POBbsl U OKPYIKAOLIEH TPUPOAHOM
CpEe[IbI; YIUTHIBATH OMACHOCTH BO3ACHCTBUS
Ha KMBBIC OPTaHU3MBI OTIPEICIICHHBIX
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YCTOMYMBOIO pa3BUTHUA
YeJI0BEUYECTBA;

AKTHBHOE HENPUSATUE
JIEUCTBUM, TPUHOCAILIUX BpEL
OKpY’Kalolllel cpere;

- YMEHUE IPOrHO3UPOBATh
HeOJIaronpusTHbIC
3KOJIOTUYECKUE MOCTIEACTBUS
MPEANPUHUMAEMBIX
JIEUCTBUM, TPEAOTBpPAILIATh
ux;

- pacUIMpeHUe OMbITa
JIeATEIBbHOCTH
3KOJIOTUYECKOM
HaIpPaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMU
y4eOHO-UCCIIE0BATENbCKOM,
IIPOEKTHOU U COLIMAIIBHON
JIEATEIBbHOCTH.

BEIIECTB, IIOHUMas CMBICIT ITIOKa3aTes
MPEIENBHON TOMyCTUMOMN KOHIIEHTPAIUH.
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TunoBble 3aJaHusA I NPOBEACHNUS MPOLEAYPHI OLIECHUBAHUSA Pe3YJbTATOB 0CBOCHUS
AUCHUILIMHBI B X0/1e POMEKYTOUYHOI aTTecTAlNU
OK 01. Bei0npaTh cnioco0bl penieHus 3a1a4 NpoecCHOHAJILHOM NeATeJbHOCTH,
NPUMEHUTEIbHO K Pa3JTHYHBIM KOHTEKCTaM.
TecToBbIC 3aMaHNS
1. Macca (B rpammax) 6,721 ra3000pa3Horo xjopa (H.y.) paBHa:
a) 93,54
0) 21,30
B) 77,66
n) 106,6
2. Kucnast cpena oOpasyercst Ipu paCTBOPSHUM COJH:
a) NH/NO;
0) BaCl
B) NaNOs3
r) KoS
3. PactBop (ocdara kanust uMeeT peaKIuio Cpebl:
a) KUCIIYIO
0) wenounyr
B) HEUTpaAIBbHYIO
T') CIA0OKUCITYIO
4. CpipbeM [J1s1 TOJIYYEHHUS] CEPHOU KUCIIOThI B POMBIIIIEHHOCTH SIBJISIETCSA:
a) IOBapeHHas COJIb
0) nupum
B) KaJbIIMHUPOBaHHAs coa
') U3BECTHAK
5. 3omepom 3-MeTHIINEHTaHa SBIISCTCA:
a) H-2eKCaH
0) nponaH
B) 2-METHITNICHTAaH
I') 2-MeTUIPOIIaH
6. YueHue 00 3JeMeHTax U UX COCTMHCHUAX HA3bIBAIOT ... (Xumusa / xumueii)
7. JIMMETHIIOBBIN 2UP U ITHIIOBBIA CITUPT SBISIOTCS ... (U30MePbL / u3oMepamu)

OK 02. OcymecTBIATh MOUCK, AHAJIH3 U HHTEPNPETAHI0 HH(POPMALINH,
He00X0AUMOii 1151 BHINIOJIHEHHS 32124 NPOo¢ecCHOHATbHOM AesITeIbHOCTH.
TecToBrle 3anaHus
1. DnexrponHas kouduryparus 1S22S*2p°3S23p! cooTBeTCTBYET aTOMY dlIEMeHTa:
a) HaTpHi
6) 6op;
B) CKaH/M;
2) WLIIOMUHUIL
2. Peakuust B pacTBOpe MpOU30MAET B ClTydae B3auMOCHCTBUA:
a) HUTpaTa LWHKA U cylb(hara HATpuUs
0) XJopuIa MarHus U Cyib(ara HATPHS
B) XJIOpUa HATpUA U cylb(harta 6apus
2) Xa0puda Hampusa u HuUmpama cepeopa
3. [Ipoman BCTymaeT B PeaKIHIO C
a) pacTBOPOM TEpMaHTaHaTa KaJlus
0) BoJO#
8) X10pom Ha ceemy
') METANIMYECKUM HATPUEM
4. DnextpoHHas KoHpuryparus 1s22s?2p®3s?3p3d!'%4S! coorsercTBYeET atomy:
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a)K

0) Cu

B) Zn

r) Ca

5. B monexynsapaoM ypaBHeHuu: NO + O2 — NO2, cymma K03((HUIMEHTOB paBHa:

a) 7

0)5

B) 3

r)6

6. BemiecTBo, B y37aX KPHCTATINUECKON PEIIETKH KOTOPOTO HAXOAATCs JacTuilsl Na’™ u
Cl -, 06pa30oBaHO ... CBA3BIO. (HOHHOIL / UOHHAA)

7. BzauMoelcTBUE METaHa C XJIOPOM SIBJIACTCS PEAKIUEH ... (3ameujenus / 3ameuienue)

OK 04. PadoTath B KOJUIEKTHBE U KOMaH/1e, 3(P(PeKTUBHO B3aUMO/1eiCTBOBATD C
KOJLIeraMH, PYKOBO/ICTBOM, KJIMEHTAMH.
TecToBbBIE 3aMaHNS
1. HauGomnbIieii BOCCTAHOBUTEIHHON aKTUBHOCTHIO 00JIa1aeT:
a) Ca
0) Na
B) Al
r) Si
2. B monexynspHom ypaBHenuu: Hx + 02 — H2O, cymma ko3 pULIEeHTOB MOJIEKYIISIPHOTO
ypaBHEHHS paBHa:
a) 10
0)5
B) 6
r) 8
3. Bo Bpemst rpo3sl B atMochepe oOpasyercsi:
a) KHCIIOpOA
0) yriaekucibli ra3
B) CEpHUCTBIN Ta3
2) okcuo azoma (+2)
4. Beicumii okcua cocrtaBa 902 00pa3yIoT BCE 2JIEMEHTHI
a) 4 mepuona
0) ITA rpynmsl
8) IVA zpynnui
r) 2 mepuoja
5. C Bozi0o# 1ake py HarpeBaHUU HE pearupyer:
a) cepeopo
0) IMHK
B) KeJe30
I') HaTpuii
6. DTO OpraHuYeckoe COeJUHEHHE B Jab0opaTopuu MOIYy4aroT THAPUPOBAHHUEM STUIICHA
(>man)
7. ByTaHanb 1 METUIITUIKETOH SBISIIOTCA ... (U30Mepamu)

OK 07. CoaelicTBOBATh COXPAHECHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepesKeHnIo,
3((peKTHBHO AeHCTBOBATH B YPE3BbIYaHBIX CUTyaALUsX.
TecToBble 3ananu
1. IlpumepoM HENOISPHOM MOJIEKYJIbl, MMEIOUICH IOJSIPHYH) KOBAJICHTHYIO CBS3b,
ABIISICTCSA:
a) N2
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0) H20

B) NH3

2) CCly

2. N3omepom 2-meTtrnOyTaHa sIBISETCS:

a) H-neHmaw

0) mpomax

B) 2-METHUJITIEHTaH

T') 2-METHIIPOTIaH

3. [Ipu npunmuBaHUM pacTBOpa HUTpATa cepedpa K pacTBOPY XJIOPUAA KaJHs B XUMHUECKOM

peaxIy y4yacTByeT Mapa HOHOB:

CBA3b

a) K'm Ag";

0) K'u NOs

B) K"u CI';

2) Ag" u CI.

4. I1pu HarpeBaHWU METaHOJa C KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM 0Opa3yercs

a) METaH,

0) IMOJIUATHIICH,

8) Oumemu.io6ulil I¢hup,

T) alleTHJICH.

5. IlyreM coeauHeHHs] aTOMOB OJIHOTO U TOTO K€ XMMHYECKOIro 3JIeMeHTa oOpasyercs

a) MOHHAs

0) KOBaJIeHTHAs TOJISIpHAs

6) Ko6aneHmHasn HenoaaApHasn

T') BOJIOPOJHAs

6. BzaumopeiicTBrue MmeTana ¢ OpOMOM SIBIIIETCS PEAKLIUEH ... (3ameuienusn / 3ameujeHue)
7. BelecTso, B y3/1aX KPUCTAUINYECKON PELIETKH KOTOPOTO HAXOAATCA yacTuibl Fe’' |

00pa3oBaHo ... CBA3BIO. (MEemManIuieckou / MemainuyecKas)
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