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1 OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMBI YYEBHOM
JUCHUITVIMHBI «XUMHUSA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AMCHMIUIMHBI «XUMHS» SBISIETCS YacThIO MPOTPAMMBI OATOTOBKH
CIIELMAIMCTOB CpeAHEero 3BeHa mo cnenuaibHocTH 38.02.01 DxoHOMHKA M OyXTanTepcKuil yder (Io
otpacisM). PaGouas mporpamma coctaBiieHa Jijisi O9HON (HOPMBI 00yUEHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

Y4eOHast AUCIUILTIHA «XUMUS» OTHOCUTCS K 0011e00pa30BaTeIbHOMY UK POTPaMMBI
MOJATOTOBKHU CIIEUAIIMCTOB CPEAHET0 3B€Ha U OTHOCUTCS K npenmMeTHoit obmactu @I'OC cpeanero ob1iero
oOpa3oBanus «ECTECTBCHHBIC HAYKHY.

YpoBeHb oOcBoeHHs y4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero ooOmero
oOpa3oBaHus 0a30BHI.

PaGouass mporpamMma y4eOHOW IUCHUIUIMHBI «XHUMHS» UMEET MEKIUCHUIUIMHAPHYIO CBS3b C
obmieoOpazoBarenpbHbIMU yueOHbIMU AuciumuiuHamu [1J].01 «Martematukay, [1/1.02 «Dusukay.

YyeOublii mnpenMer «XuUMHS» SBISIETCS NPEINISCTBYIOIUM Uil  U3Y4YEHHS  CIEIYIOIIeH
mucturmuael: O 10 be3omacHOCTD KU3HEACSITEIBHOCTH.

2 IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATLINHBI

OcBoeHUME cozaepKaHHUA  y4eOHOW  JUCHMIUIMHBI — «XUMHUS»  00€CleuuBaeT  JIOCTH)KEHUE
00y4aroIUMHUCS CIEIYIONINX Pe3y1bTaTOB:

JIMYHOCTHBIE pe3yabTaThbl

P 20 c(OPMHUPOBAHHOCTH 3JJ0POBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

JIP 26 | TOTOBHOCTB M CITIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

OCO3HAaHUEC ICHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATE IPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBHUAYAJIBHO U B I'PYIIIIC.

JIP 34

MeTtanpeamMeTHbie pe3yJIbTaThl

CaMOCTOSITENIbHO  (DOpMyJIUpOBaTh M aKTyallM3UpOBaThb IMpoOJIeEMy, paccMaTpuBaTh €€

MP 1
BCECTOPOHHE;

MP 2 YCTaHaBJ'II/IBaTI) CYHIGCTBCHHI)II\/’I HpI/ISHaK NN OCHOBAHHUA IS CpaBHeHI/ISI, KJ'[aCCI/I(bI/IKaHI/II/I 158
00001IeHHS;

MP 4 BBIABJIATH 3aKOHOMCEPHOCTHU U ITPOTHBOPCUYHSA B paCCMATPHUBACMBIX ABJICHUAX

MP 8 CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCETOJAO0B PCHICHUA IMPAKTUYCCKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUA

(I)OpMI/IpOBaHI/IC HAay4YHOI'O THIIAa MBIIIJICHHWS, BJIIAACHUC Haquoﬁ TepMI/IHOHOPHCﬁ, KIIOYCBBIMH
INOHATHUAMU U METOJaMH,

MP 10

BBISIBJIAT IPUYMHHO-CIIE/ICTBEHHbBIE CBSI3U U aKTYalIM3UPOBATH 3a7a4y, BbIABUTaTh TUIIOTE3Y €€
MP 12 | pemieHusi, HaxOAUThb AapryMEHTBl [JIs JIOKAa3aTeJIbCTBA CBOMX YTBEPI)KICHHWH, 3a7aBaTh
mapaMeTphsl U KPUTEPUU PELICHUS

HCIIOJIb30BaTh CPe/ICTBa MH(OPMAILIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJOTHI B pelleHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3aj][ad C COOJIOJCHHEM TpeOOoBaHMH
SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH s], MPaBOBbIX U ITUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€30aCHOCTH;

MP 24

IIpeameTHbIE pe3yibTAThI

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUH SIBJICHUN TPHUPOIBI, B OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM TPaMOTHOCTH, HEOOXOOUMOW i pelleHus
MPAKTUYECKUX 3a7a4 M IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U

I1P61




MIPUPOJHOM CpeliE;

I1P62

BJIaACHHUC CHUCTEMOM XUMHUYCSCKHUX 3HaHI/II71, KOTOpas BKIHOYACT: OCHOBOIIOJIAraromune MOHATHA
(XMIMHUYECKHUI 3JIEMEHT, aTOM, 3JICKTPOHHAst 000JI0UKa aToMa, S-, p-, 0-3JIEeKTpOHHBIE OpOHUTATH
aTOMOB, HWOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENECHb OKUCICHUS,
XUMHUYECKasi CBSI3b, MOJb, MOJISIPHAsT Macca, MOJISIPHBI 00BEM, YIJIEPOJIHBIM CKeNerT,
(GyHKUIMOHANBHAS TPYIINA, PaJWKal, U30MEPHs, U30MEpPbI, TOMOJIOTUYECKHHA psAJl, TOMOJOIH,
YIJIEBOMOPOAbI, KHUCIOPOA- M a30TCOJEp)KallUe COCAMHEHUS, OHUOJOrMYeCKd AaKTUBHBIC
BemecTBa  (YIVIGBOJBI, JKUPBI, OCJIKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS, KPUCTAIUIMYECKAs PelIeTKa, TUIbl XUMUYECKUX peaKlui
(OKMCIHUTENIbHO-BOCCTAHOBUTENBHBIC, 3K30-U SHIOTEPMHUUYECKUE, PEAKIIMM HOHHOIO0 OOMEHa),
pacTBOp, DJEKTPOJIUTHI, HEAIEKTPOJIUTHI, DSJICKTPOIUTUYECKAST TUCCOLMUAIUS, OKHUCIIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEaKlUU, XUMUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XUMHUYECKOTO CTPOCHHUS oOpraHudyeckux BemecTB A.M. bByrtnepoBa, Teopus
ANEKTPOJIUTUYECKON auccounanuu, nepuoandeckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHMsSI MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHUMHUHU, (AKTOJIOTHYECKUe
CBEJICHUS O CBOICTBaxX, COCTaBe, MOJYYCHHUHM M O€30MacHOM HCIOJIB30BAHUM BaXKHEHIIIMX
HEOPraHMYECKUX U OPTaHNYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEeSITETLHOCTH YEIIOBEKA;

I1P63

c(OpMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE MPU3HAKU U B3aUMOCBSI3b M3YUEHHBIX
HNOHATUI, NPUMEHSATh COOTBETCTBYIOIIME IIOHATHS IPH ONMCAHUU CTPOEHHs MU CBOMCTB
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB W MX IMPEBPALICHHM; BBIABIATH B3aUMOCBSI3b
XMMHUYECKMX 3HAaHUH C TOHATUSAMHM U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHbIX
IPEJIMETOB;

[1P64

c(OpMUPOBAHHOCTh YMEHUH HCIHOJb30BaTh HAMMEHOBAHUS XHMHYECKUX COCAMHEHUU
MEXKIYHapOJAHOTO COK03a TEOPETHYECKOM M MNPUKIAJIHOW XWMHU W TPUBHUAIBHBIE HA3BaHUS
BaXHEHIIMX BeUIeCTB (ITUJICH, aleTUiieH, TIulepuH, (eHos, Qopmanbaerua, yKcycHas
KUCJIOTa, TJIMIWH, YrapHbId ra3, YIJIEKUCIbIA Ta3, aMMHAK, TalleHas W3BECTh, HEralieHas
U3BECTh, MUTHEBAS COJA U JIPYTHX), COCTABIATH (POPMYIbI HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIIECTB, YyPAaBHCHUS XHMHYECKUX pEaKIHid, OOBIACHATH WX CMBICI;, MOATBEPKIATH
XapaKkTEpHblE XUMHUUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU JKCIEPUMEHTAMH U
3aMUCSIMU YPABHEHHI XUMUYECKUX PEAKIIHIL;

I1P65

C(i)OpMI/IpOBaHHOCTI) y'MeHI/Iﬁ YCTaHaBJIMBATh MPUHAJICIKHOCTh U3YUCHHBIX HCOPTaHNUYCCKUX U
OpTraHU4YCCKUX BCIICCTB K OMPCACIICHHBIM KJIaCCaM W IpylIiiaM CO€I[I/IHCHPII71, XapaKTCPU30BaTh
HX COCTaB M BaKHEHUIIIHE CBOP’ICTBa; ONpeACIIAITb BUABI XUMHNYCCKUX CBsI3ei (KOBaHeHTHaH,
HOHHas, MCTaJIJINYCCKasd, Bonopongas[), TUIIBI KPUCTAJUIMYCCKHUX PCIICTOK BCIICCTB,
I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHWYCCKUC PCAKIINH

I1P66

BIIaJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHUS BEIIECTB W XHUMHUYECKHUX SIBIICHUU
(HabnroieHue, U3MEpPEeHHe, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

I1P67

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOJUTH PacueThl MO XUMUYECKUM (HOpMYyJIaM M ypaBHEHUSM
XUMHUYECKHUX PEaKIUil C UCMOJIb30BaHNEM (PHU3UYECKUX BETUYHH, XapaKTePU3YIOIINX BEIIeCTBA
C KOJHMYECTBEHHOW CTOPOHBI: MacChl, 00ObeMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJWYECTBA
BCIICCTBA, MHCIOJb30BATH CHUCTCMHLIC XUMHWYCCKUC 3HAHUA IS [IPUHATUA peHleHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHCHHEM;

[1P68

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M  BBIOJHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHusi OpraHnYecKuX BEUIECTB MPH HAarpeBaHUU, MOTYYEHHE ITUIIEHA U U3YUYEHUE ero
CBOICTB, KaUECTBEHHbIE PEAKIIMH Ha ajbAETUIBI, KpaxMmall, yKCYCHYIO KHUCJIOTY; JAE€HaTypauus
0€IIKOB MpH HarpeBaHHM, L[BETHHIE PEAKIMU OEJIKOB; NPOBOAUTH PEaKUUM MOHHOTO OOMEHa,
OTIpeNeNIATh CpPely BOAHBIX PAacTBOPOB, KaYECTBEHHBIE peakIUMU Ha cyiab(aT-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KATHOH AaMMOHUS; pellaTh 3KCIEPUMEHTAIbHBIE 3aJaud [0 TeMaM
"Metamnsl" u "Hemeramnsl") B COOTBETCTBMM C NpaBMWJIAMU TEXHUKH O€30MACHOCTH TMpPHU
oOpalleHnn ¢ BeleCTBAaMHU M J1a0OpaTOpHbIM OOOPYIOBAaHUEM; HPEACTABIATh PE3YJIbTATh
XMMHUYECKOTO JKCIepHUMEHTa B (OpME 3alucCH YpaBHEHHH COOTBETCTBYIOIIUX pPEAKUUN H
(opMynHpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3yJIbTAaTOB,;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bun yaeOHO# paboThI OO0bem B acax

O6bem 00pa3oBaTenbHOM MPOorpaMMbl y4eOHOW AUCHUTUINHBI 40

B T.4. B (hOpMe MPaKTHUECKOM MOATOTOBKH HE HpeaycMOTpeHa

BT. 4.:

28
TEOPETUYECKOE 00YICHUE
NPaKTUYCCKHUE 3aHATHS 6

6
1abopaTOpPHBIE 3aHITHUS
caMmocTosTeNbHas paboTa He npenycmoTpena

IIpomexxkyTouHas arrecTauus

[IpomMexyTouHas aTTecTanus Ou@pepeHyuposanuvlii 3a4ém




3.2 TeMaTH4ecKHii IVIaH U coAep:KaHHe Y4eOHOH TMCUUTLIMHBI

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro marepuasa u Gopmsl
OPraHM3alMHU AesSITeILHOCTH 00y4aI0IMXCH

Oo0Bbem, akan.
4/ B TOM
yucie B

popme
NMPaKTHYEeCKOMH

NMOAr0TOBKH,

aKaj. 4

Kog OK

Kog IIP, JIP, MP

1

3

Paznen 1 OPTAHUYECKAS XUMUSA

18

Tema 1.1 OcHoBHEIE
MOHATHUS OPTraHUYeCKOH
XHMHUH U Teopust
CTPOCHHS OPraHUYeCKHX
coeTUHEeHUH

I[I/IIIaKTI/I‘{eCKI/Ie CIMHUIIBI, COACPKAHUEC

2

OCHOBHBIE TIOHSITUSI OPTraHUYECKOW XUMHUU U TEOPHS
CTPOEHUS OpraHUYeCKUX COEIMHEHUH. [Ipeamer
OpraHM4eckod XuMuM. IIpuUpoaHBIE, HCKYCCTBEHHBIE U
CUHTETUYECKHE oOpraHuyeckue Bemectsa. (CpaBHEHHE
OPraHUYECKHUX BEMIECTB C HEOPraHUYECKUMHU.
BanentHocTh. XMMHMUYECKOE CTPOEHHE  Kak
COEMHEHMSI aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTH.
Teopust CTpOe€HHsSI OpraHWYecKMX coeauHeHuit A.M.
bytnepoBa. OCHOBHBIE TOJIOKEHHUSI TEOPUH XUMHYECKOTO
cTpoeHus. M3omepust u u3omMepsl. XuMudeckue GopMymsl U
MOJIETU MOJIEKYJI B OPraHUYECKON XUMUMU.

Knaccudukanus opranmdeckux BemiecTB. Kiaccudukamms
BEILIECTB IO CTPOEHUIO YTJIEPOAHOTO CKEJNETa U HAIHYHIO
dbyHKIIMOHANBHBIX Tpynn. ['omonoru u romonorusi. Hauana
Homenknarypsl [lUPAC.

Knaccudukanmst peaknuii B opranndeckor xuMuu. Peakim
MIPUCOETNHEHUS (ruapupoBaHus, raJjloreHUuPOBaHMUS,
TUAPOTraJIOr€HUPOBAHMS, TUpaTalyy). Peaknun
OTILEIUICHUS (AETUAPUPOBAHUS, JETUIPOraIOreHUuPOBAHUS,
JETUIpaTaIlAHN ). Peaknuu 3aMEIEHUS. Peaknuu
M30MEPU3ALUU.

MOpAa0K

2

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2, TTP6 3
TIP6 4, TIP6 5

Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

Tema 1.2 Yraesonopoas! u

I[HI[&KTI/I'-ICCKI/IC CAHUHUIBI, COACPKAHUEC




HX NPUPOAHBIC HCTOYHHKH

AJIKaHBI: TOMOJIOTUYECKUI DA, U30MEPHS U HOMEHKJIATypa
aJKaHOB. XMMHUUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHA):
TOpEHHUE, 3aMEIEHUE, pa3IOKEHUe, JEruIApPUPOBAHUE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOMCTB.

AJnkeHbl. DTHIIEH, €ro MojlydyeHue (JeruApupoBaHUEM ITaHa,
JenoauMepu3ate noaudTwieHa). ['omonornyeckuit psn,
M30MEPHs], HOMEHKIIATYpa aJIKE€HOB. XHMHYECKHUE CBOMCTBA
ATHJICHA! TOpeHHe, KaueCTBEHHbBIE peakuuu
(obeciBeunBaHue OPOMHOM BOJIBI M PacTBOpa IepMaHraHaTa
KaJus), ruaparanus, noaumepusanus. [Ilpumenenue stuneHa
Ha OCHOBE CBONCTB.

[uensl u kayuyku. [loHATHE O THEHAX KAK YIJIEBOAOPOJAX C
JByMsl  JABOWHBIMM  CBSI3AMH. COIpSOKCHHBIE  JMEHBIL.
XuMuyeckue cBoiictBa OyraameHa-1,3 W u30mpeHa:
oOecrBeynBaHMe OpPOMHOM BOABI U IOJIUMEpPU3ALUS B
Kay4dyku. HaTypanabHbIi 1 CHHTETHYECKUE KaydyKu. Pe3uHa.
AnkuHbl. AneruneH. XHMHUYECKHME CBOMCTBAa aleTHIICHA:
ropeHue, o0ecrBeUrBaHE OPOMHON BOJIbl, IPUCOEIUHEHUE
XJIopoBoAOpoJa u ruaparauus. I[IpumeHenne aunerusieHa Ha
OCHOBE CBOMCTB. MeXK1accoBasi H30MepUs C ANKaJUEHAMU.

Apensbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: FOPEHUE,
peakuuMy 3aMelleHusi (rajJoreHupOBaHUE, HUTPOBAHHUE).
[TpumeHeHne GeH301a HA OCHOBE CBOMCTB.

IIpupoaHbIE MCTOYHMKM YIJIEBOXOPOIOB. IIpupoaHsbiii ras:
COCTaB, IPUMEHEHNE B KAYECTBE TOILUIMBA.

Hedts. CoctaB n nepepabotka nedru. Ileperonka Hedru.
Hedrenpoayxrsl

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2, TIP6 3,
TIP6 4, TIP6 5

¥001.01,¥0 01.02
¥001.03
3001.01,30 01.02

IIpaktnueckoe 3anstue Nel. Ilomyuenue oTwiieHa wu
M3yYEHHE ETO CBOWCTB.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TP6 1, IIP6 2,

I1PG 4, TIPG 5, TIP6 7,
T1P6 8

Y0 01.01, Vo 01.02
Y0 01.03

30 01.01,30 01.02




Tema 1.3
Kucaopoacoaep:kamme
opraHuvecKue BemecTBa

I[nuaKanecmae C¢IMHHUIIBI, COACPKAHHUEC

Cruptel. [lomyyenue »sTaHonma OpOXEHHEM TIIOKO3BI U
rufpaTanyed  STWwieHa. [MAPOKCWIBHAasg TIpymma  Kak
¢ynkunonanbHas. [loHATHE O TpeAETbHBIX OIHOATOMHBIX
cnuprax. XMMUYECKHE CBOMCTBA ATAHONA: B3aMMOJCHCTBUE
C HaTrpueM, oOpa30BaHHE MPOCTHIX M CIOXKHBIX 3(PHUPOB,
OKHUCJICHHE B anbiaerui. IIpumeHeHune sTaHOIa HA OCHOBE
CBOMCTB. Ankoronusm, ero MOCIIEACTBUS u
IIPENyNPEXKICHUE.

I'muuepuH Kak IpencTaBUTENb MHOIOATOMHBIX CIIMPTOB.
KauecTBeHHast peakuuss Ha  MHOTOAQTOMHBIE  CIUPTBHIL.
IIpumeHeHune rimneprHa.

@®enos. Pusnyeckue M XUMHUUECKUE CBoOiHcTBa (peHoma.
B3aumHOe BiIusSHME AaTOMOB B  MOJIEKyJe (eHoa:
B3aMMOJCHCTBUE C THUIPOKCHIOM HAaTpusi U a30THOU
kuciotoil. [Ipumenenue enosa Ha OCHOBE CBOWCTB.
Anbnerunsl. [lonarue o0 anpaerngax. AjnbaerujgHas rpymnmna
Kak (QyHKOUOHanmpHas. DopmalblIerujy U €ro CBOWCTBA:
OKHUCJIEHHE B COOTBETCTBYIOLYIO KHCIJIOTY, BOCCTAHOBJICHUE
B cooTBeTcTByrOmMid cnupt. [lomydeHne anbaeruaos
OKHCJICHHEM COOTBETCTBYIOIIMX cnupToB. IIpumeHeHue
(dbopManbIeruia Ha OCHOBE €ro CBOWCTB.

KapOonoBeie kucnotsl. [ToHsTHE 0 KapOOHOBBIX KHCIIOTAX.
KapOoxcunpHas rpymnmna Kak (dbyHKIMOHATBHASL.
['omosornyeckuii  pAx  NPEACIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KucHOT. [lonmydyeHue KapOOHOBBIX KHUCIIOT
OKHUCJICHHEM aIbAETU0B. XMMHYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOLIME CBOMCTBA C MHUHEPAJIbHBIMU KHUCIOTaMU U
peakuus >Tepuukanuu. [IpuMeHeHue YKCYCHOW KHCIIOTHI
Ha OCHOBE CBOWCTB. BrIcIiue >KMpHBIE KUCIOTHI HA TpUMEpE
NaJbMUTHHOBOM U CTEAPUHOBOM.

Cnoxnbie 3¢pupbl u Kupbl. [lomydeHue CIIOXKHBIX 3(HUPOB
peakuueit stepudpukanuu. CroxxHbie 3pUpbl B IPUPOAE, UX
3HaueHue. [IpumeHeHHe CIOXKHBIX 3(QHUPOB Ha OCHOBE
CBOMCTB.

Kupsl kak cnoxuele 3¢upsl. Knaccuduxanus Kupos.

N

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2

TIP6 4, TIP6 5

Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02




XUMHUYECKUE CBOMCTBA KUPOB: THIIPOJIM3 M THAPUPOBAHUE
KUJKUX KUpOB. [IprMeHeHue >KUpOB Ha OCHOBE CBOICTB.
Mblna.

VYrneBoasl. YTIEBOIBI, X KIACCU(PHUKAIMIL: MOHOCAXapHUIbI
(rmoko3a,  (pykro3a), aucaxapumbl  (caxaposa) W
noyincaxapusl (Kpaxman U LHeJUTI0J103a).

['moko3a — BemecTBO C JABOMCTBEHHOW (yHKImen —
aJIbAETUAOCITUPT. XUMHYECKHE CBOICTBA  TIJIIOKO3BI:
OKHCJICHHE B TJIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJICHHE B
copbut, cruproBoe OpoxxeHue. [IpuMeHEHHE TITFOKO3bI HA
OCHOBE CBOMCTB.

3HaveHHE YTIIEBOJIOB B KUBOW MPHUPOJIE U KU3HU YeIIOBEKa.
[TonsTe 0 peakuMsX MOJUKOHACHCALMU U TUIPOIHM3a Ha
MIpUMeEpe B3aUMOIIPEBPAIICHUN: TJIFOK03a - TIOJIUCAXaAPHI.

[Ipaktuueckoe 3ansatue Ne 2. KayecTBEHHbIE peakIUU 2 OK 01 JIP 20, JIP 26, JIP 34
OJIHOATOMHBIX M MHOIOATOMHBIX CIHPTOB, YKCYCHOM MP 1, MP 2, MP 4,
KHCJIOTHI. MP &8, MP 10, MP 12
I1P6 1, ITP6 2
I1P6 4, ITP6 5, T1P6 7,
I1P6 8
VY0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
1.4 A3oTcoaep:kammue JupakTuyeckne eIMHUIBI, COIEPKAHUE 8
OpraHMvecKue [Tonstne 006 amuHax. Anudaruyeckue aMuHBL, UX 4 OK 01 JIP 20, JIP 26, JIP 34

coeqnHenus. [loaumepsl.

Knaccmbuxaum{ n HOMCHKJIaTypa. AHI/IJ'II/IH, KaK
opraHuueckoe ocHoBaHue. llonmyueHue aHWIMHA U3
HuTpoOen3ona. [IpumeHnenre aHnIMHA HA OCHOBE CBOWCTB.
AMUHOKUCIOTH Kak aM(pOTepHble AU(PYHKIIHOHATHHBIC
OpPraHWYEeCKHE  COEIMHEHMS.  XHMHYECKHE  CBOMCTBA
AMUHOKUCIIOT: B3aMMOJEHCTBHE CO MIEI0YaMU, KUCIOTAMH H
JIpyr ¢ ApyroMm (peakiusi MoJuKOHAeHcaruu). [lenTumaHas
CBsS3b M MONUMNeNnTUnbl. [IprMeHeHHe aMUHOKHUCIOT Ha
OCHOBE CBOWCTB.

benku. IlepBuuHas, BTOpUYHAs, TPETHUYHAS CTPYKTYpPhI
O6enkoB. XUMHUYECKHE CBOIlcTBa  O€JIKOB:  TOpeHHe,

MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2,

T1PG 4, IIP6 5

Y0 01.01, Yo 01.02
Y0 01.03

30 01.01,30 01.02




JeHaTypanus, THIPOIN3, BETHBIE PeaKIMK. bruomornyeckue
¢GyHKIIMU OENKOB.

[Tonumepsl. benku u nonucaxapuipl Kak GMOIOIUMEPBHI.
[Imactmaccsl. [Tonyuenune IIOJIMMEPOB peakuuen
IOJIMMEPU3ALUH U MOJIMKOHICHCALMU. TepMOIUIaCTUYHbIE U
TepMOpeaKTUBHbIE MIacTMacchl. [IpeacraBurenu miactmace.
BonoxHa, ux knaccugukanus. [TonyueHre BoJIOKOH.
[IpakTHKO-OpUEHTUPYIOIIEE 3aJaHUE

[Ipaktnueckoe 3ansitue Ned. KauecTBeHHbIE peakiuud Ha 2 OK 01 JIP 20, JIP 26, JIP 34
OeJKHU. MP 1, MP 2, MP 4,
MP §, MP 10, MP 12
I1P6 2, ITP6 5
I1P6 6, ITP67, ITP6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
KonTponbhas pabota no pazzaeny 1 2
PA3JIEJI 2. O01mas 1 HeopraHu4eckasi XuMusi 24
Tema 2.1 OcHOBHBIE JAunakTHYecKue eMHUIbI, COJePKAHUE 4
MOHATHUS U 32aKOHbI XMMHH
BemectBo. Atom. Monekyna. XUMHUYECKHH 3JEMEHT. 4 OK 01 JIP 20, JIP 26, JIP 34
Annotpomnusi. IIpocTeie Hu CIIOJKHEIC BEIIIECTRA. MP 1, MP 2, MP 4,
KauecTBeHHBII M KOJWYECTBEHHBIM COCTaB BEIIECTB. MP &, MP 10, MP 12
XuMuyeckue 3Haku U (popmyibl. OTHOCUTENBHbBIE ATOMHAs U I1P6 1
MOJIeKyJIsspHas Macchl. KonnuecTBo BelecTsa. VY0 01.01, Yo 01.02
OcHoBHble  3akoHbl  xuMmuHM. CrexuomeTpus. 3aKoH Y0 01.03
COXpPAHEHHUsI MacChl BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa 30 01.01, 30 01.02
BEILIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKkOoH ABOrajapo u
CJIE/ICTBUS U3 HETO.
PacuetHple 3agayd  Ha  HaXO0KICHHE OTHOCUTEILHOU
MOJICKYJIIPHOM MAacChl, OIpPEJEICHUE MacCoOBOM 10U
XUMHYECKHX 3JIEMEHTOB B CJIO)KHOM BEILIECTBE.
Tema 2.2 llepuoanuyeckunii | {ugakrnyeckue eIMHUIbI, COAEPKAHNE 2




3aKOH U MepuoauvecKast
cucrema /[.M.MeHnpaeneeBa.
Crpoenue atoma
CTtpoeHue BelecTna.
XuMu4eckas CBsi3b.

otkpbiTie .M. MenneneeBbiM Ilepuoanyueckoro 3akoHa.
[lepnoanueckuii 3akoH B popmynuposke .M. Menneneesa.
[lepuonuueckass Tabnuua XHUMHUYECKHX  OJJIEMEHTOB  —
rpagpuveckoe  OTOOpaKEHHWE  TEePUOJUUYECKOr0  3aKOHA.
CrpykTypa NnepuoaMYecKON TaOIULbl: MEepUOAbl (Majble U
OombIIme), TPyNIbI (TJIaBHAS U TOOOYHAs).

ATOM— CclOXHasg YacTHLa. S1apo (IPOTOHBI U HEUTPOHBI) U
aneKTpoHHast o0osiouka. M3otomnbl. CTpoeHue 3IEKTPOHHBIX
000JIOYEK  aTOMOB  BJIEMEHTOB  MaJbIX  IEPHUOJIOB.
OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JOYEK aTOMOB
3JIEMEHTOB OOJBIIUX MEPUOJIOB (HMEPEXOAHBIX 3JIEMEHTOB).
[Tonsitue 00 opbutansx. s-, p- u d-opouranu. DIEKTPOHHbIE
KOH(pUrypalnuyu aTOMOB XMMUYECKHX 3JIEMEHTOB.
CoBpemenHast (oOpMyIHpPOBKAa MNEPUOAMYECKOrO 3aKOHA.
3HayeHUe NEepUOJUYECKOr0 3aKOHa U HEepUOJUYECKOi
cucTeMbl XuMuueckux anemMeHToB J[.MI. MennaeneeBa s
pa3BUTHS HAYKU U IOHUMAaHUS XUMUYECKOM KapTUHBI MUPA.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12,
MP 24

TIP6 1, TIP6 2, TTP6 3
Y0 01.01,Yo0 01.02
V0 01.03

30 01.01, 30 01.02

Tema 2.3 Bona. PacTBopsl.
DJIeKTPOJIMTHYeCKASsI
AUCCOLMALMSA.

I[I/I)IaKTI/I"IeCKI/Ie CAHHUIBI, COACPKAHUEC

o

DONEeKTPOIUTHYECKAs JUCCOLUAINS: BOJA KaK
pactBopuTenb. PactBopumocTs BeniecTB. HachlleHHbIe,
HEHACBHIIIEHHbIE, IEPECHIIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh
pPacTBOPUMOCTH T'a30B, KUAKOCTEN U TBEPBIX BEIIECTB OT
pa3IUYHbBIX (PAaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DNEKTPOIUTHl U HEDNIEKTPOIUTHI. DIEKTPOIUTUYECKAS
JUCCOLIAALHS. MexaHn3msl ANEKTPOINTUYECKON
JUCCOLMALMU  JJI  BEHIECTB C PA3IMYHBIMU  TUIIAMU
XUMHUYECKON CBSI3H. I'mnpatupoBaHHbIE "
HETUApaTUPOBAHHBIENOHBIE VOHBI. Crenenp
ANIEKTPONIUTHYECKON nucconuanuu. CuiibHble U clladble
JJIEKTPOJIMUTHI. OcHOBHBIE MOJIOKECHHUS TEOpHH
IEKTPOJINTUYECKON Aucconranui. KnuciaoTel, OCHOBaHUS U
COJIM KaK 3JIEKTPOJIUTHI.

o

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
I1P6 2, TTPG 7

Y0 01.01,Y0 01.02
Vo0 01.03
3001.01,30 01.02

Tema 2.4 Knaccupukanus

I[I/IIlaKTI/I‘-IeCKI/IC CAWMHUIBI, COACPIKAHUC




HEOPraHu4ecKux
coeIMHEeHUI U UX CBONCTBa
XuMUYeCKHe peakinu

Kucnorel Kkak dJEKTpPOJUTHl, HX KiaccuUKalus Io
pa3IMYHBIM MpU3HAKaM. XUMHUYECKHUE CBOMCTBA KHUCJIOT B
cBeTe Teopuun ANEKTPOIUTUYECKOM JICCOLIUAIUH.
OcoOenHoctu B3alMOJIEHCTBUS KOHLEHTPUPOBAHHOMN
CepHOM M Aa30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHBIE
CIOCOOBI TIOJTyYEHUS KUCIIOTHI.

OcHoBaHMsSI KakK »3JEKTPOJMUTHI, HX KiIacCU(UKALUSL IO
pa3IMYHBIM MpHU3HAKAM. XHUMUYECKUE CBOMCTBA OCHOBAHUI
B CBETEC TEOPUM IJIEKTPOJIUTUYECKOW  TUCCOIUAIUU.
Pa3znoxxenue HepacTBOPUMBIX B BOJI€ OCHOBaHHM. OCHOBHBIE
CIOCOOBI MOTYyYEHUS] OCHOBAHHIA.

Comu  kak oanektponuthl. ColM cpegHue, KHCIbIE |
OCHOBHBbIE. XUMHUYECKH CBOWCTBA COJIE B CBETE TEOPHUHU
ANEKTpONUTHYECKON nauccoranuu. CrnocoObl MOTydeHHs
coJiei.

I'maponus comneii. ConeoOpa3syroniye U HECOJIE00pa3yroIIe
okcuabl. OCHOBHBIC, aM(OTEpHBIE U KUCIOTHBIE OKCHJIBI.
3aBUCUMOCTh XapaKTepa OKCHUJA OT CTEIEHU OKHCICHHS
oOpazyromiero ero Mmerauia. XHUMHUYECKHE CBOMCTBA
okcua0B. [TomyueHne okCuaoB.

XapakTepucTuka cocTaBa, CTPOCHHS, CBOMCTB, MOTYYEHUS U
MPUMEHEHUS  OCHOBHBIX  KJACCOB  HEOPTaHHMYECKUX
COEIMHEHUI: OKCUJIOB, KUCJIOT, OCHOBAaHUM U COJIEH.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, IIP6 6

Y0 01.01,Yo0 01.02
V0 01.03

30 01.01,30 01.02

B ToM yucae MPAKTUYIECCKUX U ﬂaﬁopaToprlx 3aHATHH

Jlabopatoprnoe 3anstue Nel. Peaknum HMOHHOTO OOMeEHa.
UcnbiTanue pacTpoB coieil MHINKATOPaMHU.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 2, TIPG 4

TIP6 5, TIP6 6, TTP6 8
Y0 01.01, Vo 01.02
V0 01.03

30 01.01,30 01.02

JlaGopatopnoe 3ansitue No2. KauecTBeHHBIE peakIMu Ha
ompezeneHue cynbdar, CUINKAT, KapOOHAT U XJIOPU HOHOB

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
T1P6 2, TIPG 4




I1P6 5, I1PG 6, TTIPG 8
Y0 01.01, Yo 01.02
Y0 01.03

30 01.01, 30 01.02

Tema 2.5 MeTaJbl 1
HEMETAJJIbl. XUMUSA U
JKU3Hb.

JunakTuyeckne eTMHUIBI, COIePKAHUE

[ep}

Mertannel 1 HeMeTalibl: MeTaluibl. OCOOEHHOCTH CTPOEHUS
aTOMOB W KpHUCTaIOB. Du3nWyeckwe CBOWCTBAa METAILIOB.
Knaccupukanuss MeTaIOB 10 PA3IMYHBIM TPHU3HAKAM.
XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKUMN Pl
HaIpsHKEHUH MeTauioB. MeramioTepmust.

OO6ume crnocoObl mosyuyeHuss MetamuioB. Ilonarue o
Metautyprun. [lupoMmeramnyprusi, THAPOMETALUIYPrus U
anekTpoMeTasryprusi. CIijiaBbl YEpHBIE U LIBETHBIE.
Hewmerannsl. OcobernHoctu cTpoeHusi atToMoB. HemeTaier —
MIPOCTHIE BEIIECTBA. 3aBUCHMOCTh CBOMCTB TaJIOTEHOB OT HX
nosnioxenus B [lepuoamdeckoit cucreme. OKUCTUTENBHBIE U
BOCCTAHOBUTENILHBIE CBOMCTBAa HEMETAJNIOB B 3aBHCHMOCTHU
OT HX TIOJIOKEHUS B PSAY SJIECKTPOOTPUIIATETHHOCTH.

Ponw XUMUH B obecrnieueHUH DKOJIOTHYECKOM,
DHEPreTUYECKOW W TIUIIEBOM O€30MacHOCTH, pPa3BUTHHU
MeauuuHbl. [loHsATHE © HayyHbIX MeTOAaxX MO3HAHUS
BEIIECTB W XUMHUYECKUX peakiuil. IlpencraBmenus o006
00X HAYYHBIX MPHUHIHUIAX MPOMBIIUIICHHOTO MONTYYeHUS
BOKHEHIIMX BemlecTB. YenoBeK B MHpPE BEUIECTB U
MaTepHalioB:  BaXKHEWILKME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKITMOHHBIC MaTe€pUajbl, KPaCKH, CTEKJIO, KEpaMHUKa,

MaTepuabl TUIS AIIEKTPOHHKH, HAaHOMaTEPHAIbL,
OpraHMYecKhe W MuHepajbHble ynoOpeHus. XuMmus Hu
3/10pOBbE YeJI0BeKa: npaBuiia MCIIOJIb30BAHUS

JIEKapCTBEHHBIX  TPemaparoB, TMpaBuja  0OE30IacHOTO
HUCIIOJIB30BaHUA MIpEIapaToB OBITOBOM XUMHH B
HOBCEIHEBHON KU3HMU.

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
TIP6 1, TIP6 2, TIP6 3,
TIP6 4, TIPG 5, TTP6 6
Y0 01.01, Yo 01.02
Y0 01.03

3001.01,30 01.02

Jlaboparoprnoe 3ansatue Ne3. KauecTBeHHBIE peakIuu Ha
KaTHOHBI METAJJIOB

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12
T1P6 2, TIP6 4




I1P6 5, I1PG 6, TTIPG 8
Y0 01.01, Yo 01.02
Y0 01.03

30 01.01, 30 01.02

KoHnTtposnbHast pabora 1o pazzaeny 2

OK 01

JIP 20, JIP 26, JIP 34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP 12,
TIP6 2,TTPG 5, MP 24
Y0 01.01,Y0 01.02
Y0 01.03

3001.01,30 01.02

HpOMeH(yTO‘-IHaH aTrecranus

Bcero:

40




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy MporpamMMbl y4eOHOHM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe
IIOMEILEHUS U OCHAIICHHUE:!

Tun v HauMeHoOBaHHUeE

Ocnameﬂne CIIeINAJBbHOTO0 IMTOMECIICHUA
CIICHMAJBbHOT0O MOMCIICHUA

KaOMHeT XUMHU MynbTUMeIUIHBIC CPENCTBA XPAaHEHUS, Mepelavyd U
npecTaBIeHNs HHPOPMALINH.

Y4eOHO-MeToIn4ecKast JTOKYMEHTAIHS,
JUIAKTUYCCKUE CPEACTBA. Pabouee MecTo mpemnonaBaTes:
NEPCOHANBHBI  KOMIIbIOTEp,  paboume  Mecra
oOyJaromuxcs, Tocka yaeOHasi, yaeOHast MeOelb;

naboparopusi XUMUU Makxket nemoHcTpanuonnsiii "Lentpudyra",
TEMaTUYECKHE IJIaKaThl U TaOIUIIbL;

Bechl kyxonnbie Maxwell MW-1451,

Becsl anexrponnsie BJIP,

Becsl kBajpaTHbI€;

OKCHKaTOpBHI;

CymuiIKky HaCTEHHBIE;

Kpbl1ika ¢ BBITSKKON (7151 BBITSDKHOTO HIKada
Ne01380750);

Turnu dpapdopossie HU3KHE Ne3;

[Hkads! 1714 mocyAsl 1 000pPyI0BaAHUS;

HIxad ans XpaHeHUs] XUMUUYECKUX PEaKTUBOB,
(450%900*2100 mm.);

Ixadb! cymmibHbIE;

[umel TUTENBHBIE;

[Tka¢ BEITSXKHON C MOMKOM;
CronputabopaTopHbIE;

HancraBku nis crona;

[Tomemenne st camocrostenbHoll | [lepconanbHble KoMnbloTepsl ¢ makeToM MS Office,

paboThl 0Oy4JarOIIUXCS BBIXOZOM B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCUTETA

[Tomemenne  mist  xpanenmst U | llkadbl, cremwmaxku s XpaHeHHS J1aOOPaTOPHOTO

npoUIAKTUIECKOTO  OOCIY)KUBaHUS | OOOPYJOBaHMS,  MHCTPYMEHTOB U PACXOJHBIX

y4eOHOT0 000pyT0BaHMS MaTepHaJIOB.

4.2 YyeOHo-MeTOAMYecKOe M HH(POPMALIMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmMbl

OcHOBHBIC HCTOYHHMKH:

1. Epemun B.B.
Xumus : 10-i kinacce : yriyoneHHsii ypoBenb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun, A.A. [Ipo3nos, B.B. JIynun ; noa. pea. B. B. Jlyauna. - 10-e u3z., crep. - Mocksa:
WzparensctBo "lIpocBemenne", 2023. — 446, [2] c. : ui.

ISBN 978-5-09-107226-6.

2. Epemun B.B.
Xumus : 11-i1 knace : yrinyonenHslii ypoBeHb. yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun, A.A. JIpo3nos, B.B. JIynun ; nox. pen. B. B. Jlyauna. - 10-e usn., crep. - Mocksa:
NznarensctBo "llpocBemenne", 2023. — 478, [2] c. : ui.
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ISBN 978-5-09-107469-7.
JlomoJHUTEIbHbIE HCTOYHHKH:
1. [llepuunpina, JI. B. Xumusa. COOpHHK 3aa4 U yIIPaXHEHUH : yueOHO-METOaHUecKoe mocodue /

JI. B. llleBnunpina, M. /1. [Tonexaesa, A. 1. AnapueB. - HoBocubupck : U3a-so HI'TVY, 2019. - 63 c. -
ISBN 978-5-7782-3975-3. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/1870499
(mara o6pamenus: 08.09.2023). — Pexxum 1ocTyma: mo moAmnucke.

2. AudunorenoBa, M. B. Xwummus : y4eOHMK W TPAKTUKYM IS CPEIHETO IPO(EeCCHOHAIBLHOIO

obpaszoBanms / U. B. AupunorenoBa, A.B. ba6kos, B. A.IlonkoB.— 2-¢ wu3n., ucnp. W OO —
Mocksa : M3natenscTBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonanbproe oopazopanue). — ISBN 978-5-
534-11719-6. — Tekct : snextpoHHbId // OOpazoBatenpHas miardpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (mnara obparenus: 08.09.2023).

™=

10.

IIporpammuoe odecneuenune u UnrepHer-pecypcni:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip.
MS Windows Calculate Linux Desktop MS Office 7 Zip

HNuTepHeT-pecypcenl:
http://experiment.edu.ru/ Kosutekius: eCTeCTBCHHOHAYYHBIE SKCIIEPUMEHTBI
http://school-collection.edu.ru/-Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://festival.1september.ru/subjects/4/-dectuBans mnemarorudeckux wuaed "OTKpBITBIH  ypok'.
Pa3paboTky ypoKOB 110 XUMHUHU
http://pedsovet.org/-ITeacoser.org.)KuBoe npoctpaHcTBo 00pazoBanusi. IHTepHET-pecypec CONEPKUT
TEOPETHYECKHE U MPAKTUUECKIE MaTEePUAIIBI JJIS TPOBEICHHS YPOKOB, BHEKJIACCHBIX MEPOTIPHSTHI
http://www.alhimik.ru/-AJIXUMUK.DnexTpoHHBIN KypHaI JUIsl MperoaaBaTesied, MIKOJbHUKOB U
CTYIICHTOB, M3y4alOUINX XUMHIO. BKIIIOYaeT MeToAMYEeCKHEe PEKOMEHIANWHU Ul YYUTENCH XUMUH,
CIIpaBOYHUKH, OMorpaduu BEIMKUX XHUMUKOB, pazaenbl "Becenas xumus", "Xumus Ha Kaxabld
JeHB" ¥ MHOTO JIPYTrOii MHTEPECHOH U MOJIe3HON HH(POPMAIIIH
http://www.chemistry.narod.ru/~-Mup xumun. COACPKUT XUMHYECKHE CIPABOYHUKH, HCTOPHUIO
CO3JJaHUSl ¥ pa3BUTUS TIEPHOANYECKOW CHCTEMBI DIeMEHTOB (cchuika "Myseil"), omucanue
XMMHYECKHX OIBITOB C Pa3IMYHBIMH JJIEMEHTAMH, CBEJCHUS W3 OCHOBHBIX OOJIaCTell XHMUH
(orpaHuueckas, arpoXMMHUsl, TEOXUMHsS, OKOXHMHUS, aHAJIUTHYECKas XUMHS, (DOTOXUMHS,
TEPMOXUMUS, HePTeXWMHs), pasfeNl XHUMHUYECKHMX HOBOCTEH, CCBUIKM Ha TIOJE3HBIE pPECcypChl
WNHurepHera u T.1.

http://hemi.wallst.ru/-Xumus.O0pazoBaTeNbHbIN CAUT IS MIKOJILHUKOB U CTYJICHTOB. JJIEKTPOHHBIM
y4eOHHK MO XUMHU JUIs CPEJHEH LIKOJIbI, IPUTOIHBII JJIS UCTIONIL30BaHUS KaK B OOBIYHBIX, TaK U B
CTIEMAIM3UPOBAHHBIX KJaccaxX, a TaKKe JUIsi IOBTOPEHHS MaTepHalia B BBITYCKHOM KJlacce W ISt
MOJATrOTOBKM K S5K3aMeHaM. Ha caiite omyOnMKoBaH psif NpHIOXKEHW: Tabnuuma MeHneneesa,
TabIUIA IIEKTPOOTPHULIATEIFHOCTEH AJIEMEHTOB, JICKTPOHHBIE KOH(PHUTYpalnuy 3JIEMEHTOB U JIp., a
TaKKe 3a/1a4M JUISl CAMOCTOSITEIbHOTO PEIICHHS.
http://www.college.ru/chemistry/-Otkporteiii Komtemk: XuMus. DICKTPOHHBIN yUEOHUK M0 XMMHUHU
(HeopraHuyeckasi, OpraHMYecKas, sJIepHas XUMHSA, XHMHUS OKpYXKalomel cpeapl, OMOXHMUS);
COJEPKUT OOJBIIOE KOJMYECTBO JOMOJHUTEIHHOTO MaTepHaia. YYeOHUK COMPOBOXKIACTCS
CIPaBOYHBIMU TaOIMIIaMU, TPUBOIUTCS MOAPOOHBIN pa300p TUMOBBIX 3a/1a4, MPECTaBICH OONbIION
Ha0Op 3a7a4 U1 CAMOCTOSTEIIFHOTO PEIICHUS
http://www.informika.ru/text/database/chemy/Rus/chemy.html-Dnekrponnbie y4eOHUKH 1O 0OIIEH
XMMHUH, HEOPTraHUYIECKOW XUMHUH, OPTaHMYECKOH XUMHUU. [Ipe1oCcTaBIsSOTCs CIIPAaBOYHbBIC MATEPUAIIBI
(cmoBaph XMMHUYECKUX TEPMHUHOB, CHPABOYHBIC TAOIUIIBI, OMOTrpadMy BETUKUX XHUMHUKOB, HCTOPHS
XMMHH), 3 TAKIKE TECTOBBIE BOITPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O6pa3oBartenbHblii cepBep TECTHPOBAHHS.
becrmuiatHoe on-line TecTupoBaHue 10 XUMUU, TPEOYET PErUCTPALIMKM B CHCTEME. TeCTOBbIC 3adaHus
BKJIIOYAIOT B ce0si COCTaBIICHHE YpaBHEHHI M BHIOOP YCIOBHUN NMPOBEICHUS XUMHUECKUX PEaKIHi,
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KJ1accu(hUKaLUIo

9JICMCHTOB U

CJIOKHBIX

BCIIICCTB,

BOIIPOCHI 110

CTPYKTYpE MOJIEKYII,

KOJIMYECTBCHHBIN pacyeT p€arcHToBs, CIIOCOOBI I/I,I[GHTI/I(bI/IKaLII/II/I BCIIICCTB.

5 KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHMA YYEFHOU JUCIUTLIAHBI

KoHTponb u oleHKa pe3yibTaTOB OCBOEHHUS IUCIMILTUHBI OCYIIECTBISETCS MpErnojaBaTeleM B
MPOIIeCCe TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTalNH.

5.1 Tekyuuii KOHTPOJIb

Pa3zgen 1

Oprannyeckass XuMus

MP &, MP 10, MP
12

ITP6 1, ITP6 2, [TP6
3

ITP6 4, ITP6 5, I[1P6
6, [1P67, I1P6 8

Y0 01.01, Yo 01.02
Y0 01.03

3001.01, 30 01.02

Ne | KonrpoJsupyembie Konmponupyemvie | HauvenoBan | Kpurepun orieHKr
pa3aeJibl (TeMbl) pesybmambl ue
y4e0HOli JHCIUILIHHbI OLCHOTHOrO
cpezcTea
1. JIP 20, JIP 26, JIP | KoutponbHast | Kpurepru otieHBaHYs TecTa:
34 pabora 3a KK/l ITpaBUIIBHBIN OTBET 10arut
MP 1, MP 2, MP 4, | Tecr 3a HenmpaBUJIBHBIN OTBET —

O6amnoB

Kpurepun onieHrBaHMSI KOHTPOJIBHOIM
PpaboThL:

«OTIIMYHOY - TEOPETHIECKOES
COJIepyKaHKE Kypca OCBOCHO
TIOJTHOCTBEO, O€3 POOETIOB, YMEHHS
c(hopMHpPOBaHBL, Be
MPEAYCMOTPEHHBIE IPOrPaMMOit
ydeOHbI€ 3371aHNs1 BBITIOJHEHB],
Ka4eCTBO MX BbIIOIHEHHSI OLIECHEHO
BBICOKO.

«X0pO1I0» - TEOPETYECKOE
COZIEp’KaHNE Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 MPOOETIOB, HEKOTOPBIE
yMeHUs chOpMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
TIPOrPaMMOi YIeOHBIE 3a/IaHHs
BBINIOJTHEHBI, HEKOTOPBIC BUIBI
3a1aHHI BBIOJTHEHBI C OLMOKAMH.
«Y TOBJIETBOPUTEITHHO -
TEOPETUYECKOE COZIEPYKaHKE Kypca
OCBOEHO YaCTHYHO, HO POOEJIbl HE
HOCAT CYILIECTBEHHOIO XapaKTepa,
HEOOXOTMMBIE YMEHHSI PabOTHI C
OCBOCHHBIM MaTepraioM B OCHOBHOM
c(hopMHPOBaHBI, GOJBIITMHCTBO
TIPETYCMOTPEHHBIX IIPOIpaMMOI
00y4eHHs ydeOHbIX 3a/IaHui
BBINIOJTHEHO, HEKOTOPBIE 13
BBITIOJIHEHHBIX 33JJAHUIA COZIEPKaT
OLLIMOKH.

«HeynoBIeTBOpUTENEHOY -
TEOPETHHUECKOE COZIEpYKaHuUE Kypca He
OCBOEHO, HEOOXOIMMBIE YMEHHS HE
c(hopMHPOBaHBI, BBITIOITHEHHBIE
ydeOHbIe 3371aHHs COTIEpYKaT Ipyoble

18




OLLIVIOKH.

JIP 20, JIP 26, JIP | Tecr Kpurepun onieHrBanust Tecra:
34 JIMKTaHTBI 3a KayKIpIi MpaBTHHBINA OTBET 10arm
Tema 1.1 OcHoBHbIC MP 1, MP 2, MP 4, 3a HenpaBWIbHbIA 0TBET — 0
TIOHATHS OPTAaHUYECKON | (P 8, MP 10, MP GaLIOB
XUMHUHU U TEOPHUS 12 Kpurepru olieHrBaHMS XUMITYECKOTO
CTPOCHUS IIP6 1, IIP6 2, JIKTAHTA:
OpraHMYeCKHX 1IP6 3 3a KaXKIpIiA npaBI/UIbuHLIﬁ oTBeT -1 Gan
COeTHHEHH IIP6 4, IIP6 5 3a HenpaBWIbHBINA O0TBET — 0
Yo 01.01, Yo 01.02 0aioB
Yo 01.03
30 01.01,30 01.02
JIP 20, JIP 26, JIP | Tect Kpurepun orieHvBanus Tecta:
34 JIKTaHTBI 3a KK/IpIi paBriTbHBIN OTBET 10arut
MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINA OTBET — 0
MP 8, MP 10, MP | sipadora OaioB
Tema 1.2 12 (mpaxTrdecko | Kpurepun oreHMBaHMST XUMHYECKOTO
IIP6 1, IIP6 2, | e3amaHue) JIKTaHTA:
YIIIeBos0pOBI M HX 11P6 3, 3a KayKITpIi IMpaBIITBHBINA OTBET -1 Oarut
IIPUPOIHBIC HCTOYHUKM | 17p5 4 [IP6 5, 3a HenpaBWIbHbIA 0TBET — 0
ITP6 8 OaoB
Kpureprn orieHMBaHYSA MPAKTIYECKOrO
Yo 01.01,Y0 01.02 3aIAHVS:
Yo 01.03 3a paBWIbHBIN ATTOPUTM PELLICHHS
30 01.01,30 01.02 3amay -1 Oayut
JIP 20, JIP 26, JIP | Tect Kpurepun onieHvBanust Tecta:
34 JIvKTaHTRI 3a KaK/IbIi MPaBIITBHBIA OTBET 10armt
MP I, MP 2, MP 4, | Ilpaktndecka | 3a HempaBUIbHBINA OTBET — 0
Tema 1.3 ]:gP 8, MP 10, MP | sipabora I6<8.J'IJ'IOB
Kucnopozcoaepxariue P61 1Pe 2, g“;’;;;‘gcm PI/ITBPI/H;I OLICHUBAHKST XUMIICCKOIO
OpraHMYCCKNC I1P6 3, 3a KK/T6Ii PABIITGHBI OTBET -1 GarmT
BCLIECTBA I1P6 4, I[IP6 5, 3a HempaBuUIIbHBIN O0TBET — 0
I1P6 8 0aioB
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
JIP 20, JIP 26, JIP | Tect Kpurepun onieHvBanust Tecta:
34 Ipaktiecka | 3a KakIpli PABIUIGHBINA OTBET 10arm1
MP I, MP 2, MP 4, | spabota 3a HempaBWIBbHBINA 0TBET — 0
Tema 1.4 MP 8, MP 10, MP | (npaktudecko | 6asioB
AsoTconepxainue 12 € 3a/1aHKe) 3a HpaBIJIBHBIN AITOPUTM PELICHHS
OpraHHYecKue IIP6 1, IIP6 2, 3aa4 -1 Garwt
COCUHECHMSI. 11P6 3,
[Tomumepsr. I]‘?; g g 4, IIP6 5,
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
Paszen 2 O6mas u 1IPo 1, I1P6 2, Kontporshas Kpmeplxmvouemma}nmviecra:
1IP6 3, I[IP6 4,I1P6 | pabota 3a KaKIpIiA TPaBIITBHBIN OTBET 10armT
HeopranuHiecKkad 5,11P6 6,[1P6 Tecr 3a HenpaBWIbHBINA O0TBET — 0
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XUMHUA

7,1IP6 8

JIP 20, JIP 26, JIP
34

MP 1, MP 2, MP 4,
MP 8, MP 10, MP
12, MP 24
¥001.01,Y0 01.02
Y0 01.03
3001.01,30 01.02

6aioB

Kpureprn oLieHMBaHHsE KOHTPOJTBHOM
paboTHL:

«OTIIMYHOY - TEOPETHUECKOES
CcoZiepyKaHre Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 TIPOOEIIOB, YMEHHIS
cchopmupoBaHEbL, Bce
TIPEITyCMOTPEHHBIE IIPOrPaMMON
y4eOHBIE 3a/IaHVs] BBITTOJTHEHBI,
Ka4ecTBO UX BBIMOJIHEHHS OLICHEHO
BBICOKO.

«X0pOLI0» - TEOPETYECKOE
coziepyKaHre Kypca OCBOCHO
TIOJTHOCTBEO, 0€3 TIPOOETIOB, HEKOTOPBIE
yMeHHs1 CpOPMUPOBAHBI
HEJIOCTATOYHO, BCE MPETyCMOTPECHHBIC
TPOrpaMMON ydeOHbIE 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIC BUIBI
3a371aHMI BBIIOTHEHBI C OLMOKAMU.
«Y IOBIETBOPUTEITHHO -
TEOPETHHYECKOE COJIEpPYKaHMe Kypca
OCBOEHO YacTHYHO, HO TIPOOEITHI HE
HOCSIT CYITIECTBEHHOTO XapaKTepa,
HeoOXOIMMBbIE YMEHHS PadoThI C
OCBOCHHBIM MaTepraioM B OCHOBHOM
c(hopMUPOBAHBL, OOBIIIMHCTBO
TIPEITYCMOTPEHHBIX TIPOIpaMMOi
00yueHs ydeOHbIX 3a/IaHU
BBITIOJTHEHO, HEKOTOPBIE 13
BBINOJTHEHHBIX 33/JaHUI coTiepykaT
OILIMOKH.

«HeynoBnerBopUTENTEHO -
TEOPETIIECKOE COTIEpyKaHke Kypca He
OCBOCHO, HEOOXOIMMBIE YMEHHS HE
c(hopMHPOBaHBI, BHITOITHEHHBIE
ydeOHbIe 331aHus1 COTIEpyKaT IpyOble
OILIMOKH.

JIP 20, JIP 26, JIP | JluKTaHTHI Kpureprn otieHnBaHMs XUMUYECKOTO

34 [NpakTidecka | AuKTaHTA:

MP I, MP 2, MP 4, | sapabota 3a KaK/pli ITpaBUIIBHBIN OTBET -1 Garut
Tema 2.1 Beenenue. MP 8, MP 10, MP | (npaktidecko | 3a HeNpaBUIIbHBIN OoTBET — 0
OcHoBHbIE IOHATUA U | 12, € 3a/IaHKE) 0aIIoB
3aKOHEI XHUMUH MP 24 Kpuyreprin OLeHNBAHKS IPAKTHYECKOTO

I1IP6 1, IIP6 2 3a/TaHKS:

Yo 01.01, Yo 01.02 3a IPaBIBHBIN AITOPATM PELLICHHS

Yo 01.03 3a71a4 -1 Garut

30 01.01, 30 01.02
Tema 2.2 1IP6 1, I1P6 2, JIuKTaHTHI Kpureprm orieHMBaHS XUMUYECKOTO
[Tepuoanueckuii 3aK0H 1IP6 5 Tpaxriecika m/uanra:u .

Yo 01.01, Yo 01.02 | sipabora 3a KaKIpIi TPaBIITLHBIA OTBET -1 Oart
U TIepUOANYEeCKas o

Yo 01.03 (mpakTryecko | 3a HenmpaBWIbHBIN oTBET — 0
cncrema 30 01.01, 30 01.02 | e3ananne) 0aJIoB
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Jd.N.Menneneesa. JIP 20, JIP 26, JIP Kpurepun orieHrBaHMSI IPAKTAYECKOTO
Crpoenue aToma 34 3aAHVS:
CTpoeHHe BelecTsa. MP I, MP 2, MP 4, 3a NpaBWILHBINA AJITOPUTM
DV —— MP 8, MP 10, MP petenHmsiaiad -1 6art
12, MP 24
9. JIP 20, JIP 26, JIP | Tecr Kpurepun orieHmBaHys TecTa:
34 Ipaktrecka | 3a KakIplid PABHIIBHBIA OTBET 10armT
Tema 2.3 Bopa. MP I, MP 2, MP 4, | spabora 3a HenpaBUIILHEIHA oTBET — 0
PactBopsI. MP 8, MP 10, MP | (npaktidecko | 6amioB
DIIEKTPOIUTHYECKAS 12 € 3a/1aHue) Kpurepuu OLIEHMBAHYS IPAKTHYECKOTO
JTUCCOIIAAITUS 11P6 2 Sa/IaHHAL.
Yo 01.01, Yo 01.02 3a MpaBWILHBIN &/ITOPUTM PEILICHHS
Yo 01.03 3a71a4 -1 Garut
30 01.01, 30 01.02
10. JIP 20, JIP 26, JIP | Tecr Kpurepun orienmBanys Tecta:
34 [NpaxTryecka | 3a Kbl MPaBUIBLHBINA OTBET 10armT
2.4 Knaccuuxanyst MP I, MP 2, MP 4, | sipabora 3a HenpaBWwIbHBIN oTBET — 0
MP 8, MP 10, MP | (npakTudecko | 6ayijioB
HEOPTaHHYECKUX
. 12 € 3a/1aHue) Kpurepun orieHuBaHMS MPaKTIYECKOTO
COCTMHEHUH U UX 11P6 2, I1P6 4 —
CBOWCTBA. XUMUYCCKUE | I7Pg 5 ITP6 6, 34 [PABIIHHBIIH A/TOPHTM PELLICHIST
peaKumu IIP6 8 3a7a4 -1 Oat
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
11. JIP 20, JIP 26, JIP | Tecr Kpurepnn onieHnBanus TecTa:
34 JIuKTaHTHI 3a KaKIIbIi MPaBIIBHBIA OTBET 10armT
MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINH OTBET — 0
T MP 8, MP 10, MP | sipabotra OaJu10B
eMa 2.5 Metaibl u
12 (mpakTidecko | Kpurepun orieHMBaHWS PaKTHYECKOrO
HEMETaIIbl. XUMHUS U 11P6 1. ITTP6 2. & 3anaNe) S
KU3HDB I1P6 3, I1P6 4, a MPABAIBHBIIA A7TOPUTM PEITICHHS
IIP6 5, IIP6 6 3amay -1 Oaynt
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02

5.2 IlpomMe:kyToUuHAasi aTTeCTAIMS

[TpomesxyTouHas aTTecTalys 00yJaromuXcs OCYIIECTBISETCS 10 3aBEPIICHUH U3yYCHUsT YIeOHOTO
npeaMeTa «XHUMHUS» | O3BOJISET ONPE/ICTUTh KAa4eCTBO U YPOBEHB €€ OCBOCHHS.

dopma MPOMEKYTOUHON aTTeCTAlUU TI0 TIPeIMeTy «XuMus» — nudPpepeHupoBaHHbIN 3aUET.

PesyibTaTsl
00y4eHust

OueHouHbIE CpeCTBA
JJIS IPOMEKYTOYHOM aTTeCcTalluu

I1P61, TTPG2, ITP64,
I1P65, ITIPG6, ITP67,
I1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP

Tect
1.CxemMa pacrnpe/ienieHus JJIEKTPOHOB IO CJIOSIM B aTOME XMMHUYECKOI'0 3JIEMEHTAa,
00pa3yromIero COeIMHEHUs, COOTBETCTBYIoMUE o0mM Gopmynam H2D u 303
1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢
2.P$I,Z[ 9JICMCHTOB, PAaCIIOJIOKCHHBIX B MMOPAAKE YBCIIMUCHUSA ATOMHBIX paJnyCOB:
1)S, P, Si 2)P,S,0 3)Se S, 0 4)Be, B, Al
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24, 11P6 2, TIPG 5
VY0 01.01, Yo 01.02
Y0 01.03

30 01.01, 30 01.02

3. Okcup yriepona (IV) sBasiercs

1) ampoTepHbIM 2) KUCTOTHBIM 3) HecoseoOpa3youM  4) OCHOBHBIM
4.HeoOpatumasi XuMHUEcKas peakius MPOU30iHIeT NpH CIMBAaHUU PAaCTBOPOB
BEIIECTB, (POPMYIIBI KOTOPBIX:

1)KOH u NaCl 2)CuCI2 u KOH 3) MgCI2 u HNO3
Cu(NO3)2

5.BepHsbl u cnenyromye BbICKa3bIBaHUS?

A. Ctenens okucienus aroma xpoma B coeaunenuu CrO pasna +3

b. Ctenens okucienust atoma xpoma B coequnennu Cr203 pasna +3

1) BepHO TOoNBKO A 2) BepHO ToNbKO b 3) BepHBI 00a cyxaeHus 4) o0a CcyXaeHus
HE BEpHBI

6. C paz0aBiieHHOI CEpHOM KUCIIOTOH pearupyror:

1)Cu 2)Mg 3)CuO 4)BaCl2 5)NaOH 6) SO2

Kpurepunu onenku: Beimmonneno 90-100% 3ananuii-onenka —«S»

80-89% - oueuka «4»

70-79% - omenka «3»

Memnbite 70% oneHka «2»

4) Al2(S04)3 u

I1P61, TTPG2, ITP64,
I1PG5, TTP66, I1P67,
I1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP
24,11P6 2, TIPG 5
Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

IIpakTH4yeckoe 3a1aHue
1 BapuanT
1. PacnpeneneHue 3J€KTPOHOB IIO 3He}23remqec1<nM ypoBHsM 2e, 8e, 2e
COOTBETCTBYET 4actulie 1) Mg0 2) 02'3) Mg“*4) s*
2.B psny anementoB Na — Mg — Al - Si
1. ymeHbIIalOTCA pauychl aTOMOB
2. yMEHBIIIAETCS YUCIIO TPOTOHOB B APaX aTOMOB
3. YBETMYMBAETCS YHCIIO JEKTPOHHBIX CIOEB B aTOMaX
4. yMEHBIIAETCS BBICIIAS CTETIEHb OKHCIICHUSI aTOMOB B COSMHEHUSX
3. ®akTop, HE BIUSAIOIMINN HA CKOPOCTh XUMHUECKUX PEaKIIHIA,
1. mpupopa pearupyroumx BeECTB
2. Temreparypa
3. KOHIEHTpAlHUs PearupyoIiX BEIIECTB
4)TUN XUMHYECKOU peakinu
4. Haubonee 371eKTpOnpOBOAHBIM METAJIIOM U3 MEPEUUCIICHHBIX SBJIAETCS
1. muaK 3) cBUHEI
2. Menp 4) XpoM
5. Merann, He OTHOCSIIUICS K IIETOYHO3EMETBHBIM,
1 )maruwii 3) cTpoHIuit
2)kanpuuit 4) 6apuit
6. Hanbonee akTUBHO pearupyeTt ¢ BOAOH
1. ckanmuii 3) kanumii
2. Mar"ui 4) KaJabIHi
7.ArperaTHoe COCTOSIHHE M0/1a MPU HOPMAJIBHBIX YCIOBUSAX
1. xwuakoe 2) TBEpaoe 3) razoodpazHoe
8. Meramt, ¢ KOTOpPBIM HE B3aMMOJCHCTBYET KOHIICHTPHPOBAaHHAS CepHas
KHCIIOTA,
1)xene3o 2)Mmarauii 3)uuHk 4)HaTpuit
9. TecToBbIe 3aJaHMsI HA COOTBETCTBHE.
10. VYcraHOBHTE COOTBETCTBHE MEXKIY pearupyrOIIuMH
MPOJIYKTaMU UX B3aUMOJICHCTBUSI.
A) Cu +Cl, 1) Cu(OH), u Cl;
B) CuO + HCI 2) CuCl
B) Cu;0 + HCI 3) CuCl,u H,O
4) CuCl,

BEIIECTBAaMH U
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5) CuCl u H,0
11. YcraHOBHTE COOTBETCTBHUE MEXKIY THUIAMH M YPaBHEHHSIMH XHUMHUYECKUX
peaKkIui.
THUITbl XUMHUYECKUX PEAKLIMIA
A) coenurenusi, OBP, HeoOparumas
b) paznoxenuns, OBP, spnorepmuueckas
B) coenunenus, OBP, romorennas
YPABHEHNS PEAKIIUIA
Noy+ 3Hoe> 2NH;30+ Q
2KNO3= 2KNO,+0,+Q
FeO +C — Fe+CO -Q
4Fe + 30,+ 6H,0 = 4FE(OH)3
5. 2Al + Fe,03= 2Fe + A|203+Q
12. 3ananus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anummTe ypaBHEHUS peakUuid, ¢ MOMOIIBIO KOTOPHIX MOXXKHO OCYIIECTBHUTD
npespamenus Zn — ZnCly— Zn(OH);— ZnO
Jns nepexona 2 3anMIIMTE HOHHOE YpaBHEHUE.
14. K 34,8r cynbdara kaivs NpUWIMIN PacTBOp, coaepxamuid 83,2 T xjopuaa
Oapusi. Onpenenute Maccy odpaszoBasiierocs ocaaka. (50).
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOIIBIO 3JIEKTPOHHOTO
Oananca. Cu +HNO3—>C11(NO3)2+NO +H,0.

AP

2 BapuaHT

1. PacmpeneneHue »SJEKTPOHOB MO DJHEPreTUYECKUM YypoBHSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY

1. yraepona 3) pocdopa

2. cepsl 4) xmopa
2 B pany snementoB C—-N -0 - F

1. ymeHblaeTcs BbICLIAS CTETIEHb OKUCIEHUS SJIEMEHTOB B COSIMHEHHSIX

2. YBEJIMYMBAIOTCS PaJNYChl aTOMOB

3. yYMEHBIIAETCS BOCCTAHOBUTENbHAS CITOCOOHOCTh MPOCTHIX BEIIECTB

4. yBemMYMBAETCS BBICIIIAS CTEMICHh OKUCIEHHS SJIEMEHTOB B COCTMHEHUSX
3. ®akTop, HE BIUSAIOMNN Ha CKOPOCTh XUMHYCCKHUX PEAKIIHA,

1. xaranuzarop

2. cnoco0 MOJTy4YeHHUs! peareHTOB

3. mpupoJa pearnpyrIrux BEIIeCTB

4. KOHIIEHTpaIlUs Pearnupyroilux BEIecTB
4. MeTaii, He OTHOCSIIIMIACA K IIEJIOYHBIM METaJlIaM,

1. xanuit 3) nutuit

2. xanpuuii 4) HATpUH
5. CBOWHCTBO pTYTH, KOTOPOE OrpaHMYMBAET €€ NpPHUMEHEHHE B OBITOBBIX
TEPMOMETPAX

1. arperatHoe cocTosiHUE

2. TeMIieparypa IJIaBJICHUS

3. TOKCUYHOCTH

4. BbBICOKas MJIOTHOCTD
6. Boiopo1 Helb3sl MOTYYHTh ITyTEM B3aMMOJICHCTBUS METAJUIOB C KUCIIOTOM

1. a3zoTHOI 3) consHOI

2. cepHoii 4) hochopHoit
7. CBOIiCcTBO, XapaKTepHOE AJIsl 030Ha,

1. xopoio pacTBOpsieTCs B BOJIE

2. HE UMEeT 3amaxa
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3. OakrepuiuacH

4. nerue BO3yXa
8. Bosia B3anMoJeiicTByeT ¢ KaX/IbIM U3 BEIIeCTB, GOPMYJIIbl KOTOPHIX
1)Ca u Nay0 2) Na,O u Cu 3)CuO u N2054)ZnO u SO,
9. TecToBbI€ 3a/1aHNs HA COOTBETCTBHE.
10. YcraHoBHTE COOTBETCTBHE MEXKIY HCXOIHBIMH BEUIECTBAMH M TNPOIYKTaMHU
peaKIui.
A) Na u H,O 1) Na,SOz; 1 H,O
b) Na,O u H,0O 2) NaOH u H,0
B ) NaOH u SO, 3) NaOH u H>
4) NaOH
11. YcranoBHUTE COOTBETCTBHE MEX/Y THITAMU M YPABHEHHUSIMH PEAKIIU.
THUITbl XUMHNYECKUX PEAKIIMIA
A) 3amemenust, OBP, snnorepmuueckas
b) paznoxenus, OBP, sk3orepmuueckas
B) coequnenus, OBP, neoOparumas
YPABHEHUS PEAKLINI
Nayt 3Homye 2NH3+ Q
2KNO3= 2KNO,+0;, +Q
FeO +C — Fe + CO -Q
4Fe + 30,+ 6H,0 = 4FE(OH)3

5. 2Al + Fe,0O3= 2Fe + A|203+Q

12. 3ananus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anummTe ypaBHEHUS pEakiuif, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBHUTH
npespamieanss MgO— MgCl,—»Mg(OH),— Mg(NO3);
Jns nepexona 3 3anMIIMTE HOHHOE YpaBHEHUE.
14. K pactBopy, cogepxamemy 63,91 HUTpaTa aJIIOMHHHS, TPUIWIA PACTBOD,
cogepxaumii  39,2r ¢ocopHoit kucnotel. Ompenenute Maccy ¢ocdara
QTIOMUHUS.
15. PaccraBbTe K03(pPULIMEHTH! B yPaBHEHUU PEAKLIUU C TIOMOLIBIO 3JIEKTPOHHOTO
Ooamanca. Cu + HNOz;— Cu0\103)2+ NO,+ H>0
Kpurepuu oneHku:
KOHTpOJIbHAsE paboTa Mpe]CTaBleHAa B YCTAaHOBJIEHHBIH CPOK M oQopmiieHa B
CTPOTOM COOTBETCTBUU C U3JIOXKEHHBIMU TPEOOBAHUSAMH; IIOKAa3aH BBICOKUN
YPOBEHb 3HaHUS H3YYEHHOTO MaTepHasa 1o 3a1aHHON
TeMe, MPOSBICH TBOPUECKUH MOJIXOJ MPH OTBETE Ha BOIMPOCHI, YMEHHE TTyOOKO
aHAJIM3UPOBATH MpoOJIeMy U JenaTh 0000IIarolue BHIBO/BI; paboTa BHINOJHEHA
IPaMOTHO C TOYKHM 3pPEHHUsI MOCTaBJICHHOW 3ajjauu, T.e. 0e3 OMMOOK U HEJ0YETOB
WM JIOTIYIIIEHO He 0oJiee OJJHOTO HeJoueTa OLeHKa «S5».
KOHTpOJIbHAsE paboTa NpeACTaBICHA B YCTAaHOBJCHHBIM CpOK W odopmicHa B
COOTBETCTBUH C H3JIO)KEHHBIMH TPEOOBAaHUSAMU; MOKAa3aH JOCTATOYHBIA ypOBEHb
3HaHUS U3yYEHHOT0 MaTepuaa Mo 3aJaHHOI TeMe, POsBJIeH TBOPUECKUN TOIXO0/
NIPY OTBETE HA BOTIPOCHI, yMEHHE
aHaJTM3UpOBaTh NpodiaeMy U JenaTh 0000IIaone BbIBOABI; paboTa BHIIOJIHEHA
MOJTHOCTBIO, HO JIONMYIIEHO B HEW: a) He OoJiee 0THON HEerpyOoii OITMOKHA U OHOTO
HenoueTa 0) win He 0oJiee IBYX HEJOUYETOB OLEHKA «4».
KOHTpOJIbHAsE paboTa IMpEICTaBlieHa B YCTAHOBJICHHBIA CPOK, TP O(QOPMIICHUN
paboThI JOMYIIECHB! HE3HAYUTEIbHBIE OTKIOHEHHUS OT
U3JI0KCHHBIX TPEOOBaHMIA; ITOKa3aHbl MUHUMAIIbHBIE 3HAHUS TI0 OCHOBHBIM TeMaM
KOHTPOJILHOH paboThI;
a) He OoJsiee IBYX rpyObIX OMIMOOK,
0) He 6osee 0THOM Tpy0OIf OMIMOKK U OJTHOTO HEJOUYETA,

el S
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B) He OoJiee IBYX-TPeX HErpPyOBIX OIMUOOK,

I') oHa HerpyOas omuobKa 1 TpHU HEJoYeTa,

1) IPU OTCYTCTBHH OLITUOOK, 4-5 HETOUETOB

BBITIOJIHEHO HE MEHEe MOJIOBUHBI PAOOTHI OLIEHKA «3 .

YUCJIO OMMUOOK M HEI0YETOB IMPEBOCXOIUT HOPMY, NMPH KOTOPOH MOXKET OBITh
BBICTABJICHA OILICHKA «YJIOBJIECTBOPUTEILHOY» WM €CJIU MPABUIHHO BBIITOJIHEHO
MEHee MOJIOBUHBI PabOTHI;

ecJi 00YyJarOIIUIACS HE TIPUCTYIA K BBIMOJTHCHHUIO PA0O0ThI WU MPABUIBHO
BBITIOJIHIII HEe Oojiee 10 mpOIEeHTOB BCEX 3a/IaHHi OIEHKa «2».

Kpurtepun ouenku ougppepenyuposannozo 3auema

- «OTIANYHO» - TEOPETUYECKOE COAEpk aHHE Kypca OCBOCHO MOJHOCThIO, 0€3 mpoOelnos,
YMEHHUs1 COPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE TIPOTPAMMON y4eOHbBIE 3a/1aHUs BBIITOJHEHBI, KAYECTBO
UX BBIIOJHEHUS OLEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJIHOCTHbIO, 0€3 MpoOesnos,
HEKOTOpBhIE YMEHHUs CQOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil yueOHbIE
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUI BBITIOJHEHBI C OLIMOKaAMHU.

- «Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJEpKaHME Kypca OCBOEHO YAaCTHYHO, HO
npoOeNbl HE HOCAT CYHIECTBEHHOTO XapakTepa, HEOoOXOIuWMbIE YMEHHs paboOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(GOPMHPOBAHBI, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs
y4eOHBIX 33JaHUI BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOJIHEHHBIX 33a/IaHUH COJepKaT OIIMOKH.

- «HeynoBneTBOpUTENIBHO» - TEOPETUUYECKOE COIEpKAHKUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHUs He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YueOHbIC 3aJaHUs COJepkKAT rPyOble OLIUOKY.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT' U, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OB YYEHUA

[Ipu mnpoBeneHHH TEOPETHYECKUX U MPAKTUYECKHUX/TA0OPATOPHBIX 3aHATHH HUCIOIB3YIOTCS
CJIENYIOLIME NIENArOrMYECKUE TEXHOJIOT UM

Ne | Ha3Banue Lenb ucnonb3zoBanus | [manupyemslii Ornucanue nopsiaka

1/ | oOpa3oBaTesbHOM o0pa3oBaTenbHON pe3yJsbTar UCIOJIb30BaHUSA (AJITOPUTM

I | TexHoJoruu (c TE€XHOJIOTHH MCIIOJIb30BaHUs IIPUMEHEHHUS) TEXHOJIOTUN
yKa3zaHHeM aBTopa) / o0Opa3oBaTenbHON B ITPAKTUYECKON
aKTHUBHBIE U TEXHOJIOTUHI npodeccuOHaTBHON
MHTEPAaKTUBHbIE JESTEIbHOCTH
METO/Ibl 00yUCHUS

1 | TexHonorus dopMupoBaHue Peduekcus [TouckoBslit (00CYyXkaeHME)
IIPOEKTHAOM JIMYHOCTHBIX U cpopmupoBanHocTH | KoHcTpykTopckuii (morck
JESATEIIBHOCTH MeTanpeIMETHBIX JUYHOCTHBIX U ONTUMAJILHOTO PELIeHNUs)
(dxon ptomn, YHUBEPCAIBbHBIX METaNpPEeAMETHBIX TexHomornueckuit
Yunesam Kmnnatpuk) | yueOHbIX JeHCTBUM, B | yHUBEPCATIbHBIX (BBIIIOJIHEHUE

YaCTHOCTH YMEHHMU y4eOHBIX JEUCTBUN. | 3aIUIAaHUPOBAHHBIX
CaMOCTOSITEJILHO ornepanuii)

NoObIBaTh 3HAHMS, 3aKIounTeIbHBIN (aHATN3
IIPUMEHSTh OCO3HAHHO npolecca 1 pe3yabTaToB)
UX B IPAKTUYECKON

NESATENBHOCTH,

TOTOBHOCTH HaXOAWTh

peleHre yyeOHbIX U

COIMATBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

2 | UadopmannoHHo- NudopmanronHsit ConpoBoxxieHue [Ipesenranum,
KOMMYHHKAIIMOHHAs | 0OMeH Mnpu MaTEpUajIOB YPOKa | BUIEOPOJIMKHU
TEXHOJIOTHS MOATOTOBKE U (BUI€OPONHKHY,

(A.B. [Ilemypoga) BBITIOJTHEHUH CXEMBI, TaOJIHLIBI,
nabopaTtopHoOi KapTOUYKH)
paboTHI.

3 | 3mopoBbecOeperatony | -obecreueHue -Cobmnronenue KoHnTponb ocBerienus Bo
ast CaHUTapHO- ONTUMAJILHOTO BpEMsI IPOBEACHUS
Texnonorus (H.K. TUTHEHUYECKOTO BO3/yIIIHO- 3aHSTHS,

CMupHOB) COCTOSIHUS Y4eOHOI0 | TEIUIOBOI'O PeKUMa B | IPOBETPUBAHUE;
IIOMEILEHUS ayUTOpUH; ¢u3KynpTHAY3A;
(ocBemeHue, -0 ICPKAHAE SMOLIMOHAJIBHBIE Pa3PAIKU;
IIPOBETPUBAHHUE, paboTOCTIOCOOHOCTH | CBOEBPEMEHHOE
TeMIEPaTypPHBIH oOyJaromuxcs Ha 3aBeplICHHUE YpOKa.
PEXUM U IIp.); 3aHATUY;
-pOBE/ICHNE -I03UTHBHAS
«(DU3KYIBTMUHYTKHY, | IICUXOJOrHYeCcKast
«pu3KyIpTIIaY3b» BO | aTMOcdepa.
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BpEMSI 3aHSTHUS;
-HaJIU4Yne
«3MOIIHOHAJIFHBIX
Pa3psAa0K»: IIYTOK,
YIIBIOOK,
FOMOPUCTUYECKUX WU
MOYYUTETBHBIX
KapTUHOK, IIOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHHUH C
KOMMEHTApUSIMU U T.II.

NHTepakTuBHbBIE Bosnedenue kaxxaoro | AKTuBHas ['pyninoBas nesaTenbHOCTh B
TEXHOJIOTUH oOyuatoierocs B JIeSITEIIBHOCTD VIpaXHEHUSIX, 00CYKIeHUE
00pa3oBaTeNbHBIHI KakJ10To OOIINX pereHui
porecc oOyudaromierocs Ha
3aHSTUH,
00BCKTHBHOE
OLICHUBAHHE
JIeITCIIbHOCTH
oOyuJaromierocs Ha
3aHSATHH.
Keiic-meron (A. BrisiBnenue, ot0op 1 | AHanM3 cuTyauuu 1 | 3HAKOMCTBO C CUTYalllei,
Honropykos) pelnieHre NpoOIEMHBIX | BEIpaOOTKa BBIJICJICHHE TTPOOJIEMBI,
CUTYaLH, MPAKTUYECKOTO MO3TOBOM IITYpM,
OcwMmpbIcTIeHNE perieHus aHAJIN3 TIPUHATUS
3HAYCHUH JeTaleil, COBMECTHBIMU peLIeHnH,
OINMCAHHBIX B YCHJIMSIMU MUHU- Pemenne keiica —
CUTYyalu rpyImi MpeAJIOKEHUE BapUAaHTOB

perieHust IpoOIeMHOM
CUTYaIUH, CBSI3aHHOM ¢
npo¢eCHOHATBHON
JESATEIbHOCTHIO
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[Ipunoxenue 2

NEPEYEHb MPAKTUUYECKHUX/JIABOPATOPHBIX 3AHSATHN

Pa3nesbl/TemMbl Tembl Kosm | B popme | TpedoBanus
NpaKTH4ecKux/nadopartopubix | 4yectB | mpaktu | ®I'OC COO
3aHSATUHI 0 yeckoii (ymertn)
4acoB | MOATOTO
BKH
Pasznen 1. OPTAHUYECKAS XUMUSA 6 0
Tema 1.2 [IpakTrueckoe 3aHATHE Nel. 2 0 I1P6 1, TTPO
Yraeogoponsl M ux | [lonydeHne 53TuieHa W U3y4YEHHUE 2,
MIPUPOTHBIC €ro CBOMCTB. I1P6 4, TTPO
HCTOYHHUKHU 5,11P6 7,
I1P6 8
Tema 1.3 [Ipaktnueckoe 3anstue Ne 2. 2 0 [1P6 1, ITP6
Kucnopoacoaepxany | KauectBeHHbIe peaxkiuu 2,
W€ OPraHUYECKUE | OJHOATOMHBIX M MHOTIOaTOMHBIX [1P6 4, T1P6
BellleCcTBa CIIUPTOB, YKCYCHOU KHCJIOTHI. 5, ITP6 7,
ITP6 8
14 IIpakTtnueckoe  3aHATHe  Ne3. 2 0 I1P6 1, TIPG
Azorconepxaimue | KauecTBeHHBIC peakiiny Ha OCITKHU. 2,
OpraHUYeCcKHe I1P6 4, I1PO
COEIUHEHMUS. 5,11P6 7,
[Tonumepsl. ITP6 8
Pa3nesn 2. HEOPTAHUYECKAS XUMUS 6 0
Tema 2.4 JlabopaTopHoe 3aastue  Nel. 2 0 I1P6 2, I1P6 4
Knaccudukanus Peakuun MOHHOT'O oOMeHa. I1P6 5, TIPG
HEOPTraHWYECKHUX HcnbiTanne pacTpoB coJier 6, I[1P6 8
COCTMHEHUN M UX | UHIUKATOpPaMHU.
CBOMCTBA
XuMHuecKue
peakimn
Tema 2.4 JIaGoparopHoe 3ansTHe Ne2. 2 0 I1P6 2, TIPG 4
Knaccudukanms KauecTBeHHbIE peaku Ha I1P6 5, TTP6
HEOPraHMYECKUX | OMpeleneHue cynbhar, CUINKar, 6, I[1P6 8
COCIMHEHUN M UX | KapOOHAT U XJIOPHUJ HOHOB
CBOMCTBA
XUMHYECKUE
peakuumn
Tewma 2.5 Metamnbr | JJaGoparopHoe 3aHsiTe Ne3. 2 0 [1P6 2, TTIPG 4
Y HEMETaJLIBL. KauecTBeHHBIE peaky Ha I1P6 5, TIPG
XUMUS U )KU3Hb. KaTHOHBI METAJIJIOB 6, I1PG 8
UTOI'O 12 0
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTponupyemsbie
KonTponbnas KonTponmpyemeie
pasnensl (TeMbl) OueHovHbIe CpeACTBA
TOYKa pe3ynbTaThl
y4eOHOT0 MpeameTa
Nel Paszgen L. Kontpoabnas | 1. Tecr
Oprannueckast XUMHs padora Nel 2. IIpakTnueckoe
3a/1aHUeE.
3. Keiic 3ayaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
Heoprannueckas padora Ne2 2. IlpakTHueckoe
XUMUS 3a/1aHue
3. Keiic 3amaua
IMpome:xyrounas | [AuddepenunpoBannblit Bomnpocsl k 1 Teopetnueckue
arrecTaums 3auer 3a4éTy BOITPOCHI 110

COJIEPKAHUIO
Kypca

2. Tumnossle
MIPaKTUYECKHE
3aJJaHusA
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JHCT PETHCTPALIMH H3IMEHEHH 1 M JIONOJIHEHMI

Pasjen paGoneh

Kparkoe coaepaanme isMenesns’ 1010 aHenis Jlama, Hoanmes
wn NPOrpasMLl Ne nporoxona eTe
JACCHIA AKATLIK
TIK/TILK
PaGouas  nporpamma  yweOWol  amClmiiim  «XNMIIS 13.09.2023 r.
axTyannsHposata. C sHECCHMEM HIMEHEHHA B AACKTPOHNMIA Mporoxon N |

BapHaNT
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