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

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AMCHMIUIMHBI «XUMHS» SBISIETCS YacThIO MPOTPAMMBI OATOTOBKH
CIELMANNCTOB cpenHero 3BeHa mo crneuuanbHoctu 23.02.04. TexHuyeckas 3KcITyaTalus MOJABEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIHH ¥ 000pynoBaHus (110 oTpacisaM) Pabouas nmporpamma
COCTaBJIeHA JUI1 OYHOU (hOPMBI OOYUEHHSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CHENUAJUCTOB CPeJHEro 3BeHa

VYyeOHast AUCUUILTIHA «XUMUS» OTHOCUTCS K 00111€00pa30BaTeIbHOMY LIUKITY IPOTPaMMBI
MOATOTOBKHU CIIEIIMAIUCTOB CPETHETO 3BEHA U OTHOCHUTCS K nipeameTHoi oonactu ®I'OC cpeanero obiiero
oOpa3zoBanus «EcTecTBeHHbIE HAYKHY.

YpoBeHb OCBOeHHS Yy4eOHOU aucuuruinHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero oo6mero
o0OpaszoBaHus 0A30BBIi.

Pabouass mporpamMma y4eOHOW IUCIUIUIMHBI «XHMHS» UMEET MEKIUCIUIUIMHAPHYIO CBS3b C
obmeobpaszoBarenbHbIMU yueOHbIMU AucuummuHamu [1J].01 «Martematukay, [171.02 «Duzukay.

VY4eOHplii npeamer «XuUMHS» SBISETCd NPEIUIECTBYIOUIMM JUI HU3YYEHHUs  ClIeAYHoLen
nucuumuinael: OI111.04 MarepuanoBeneHue.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YUEBHOM JJUCIHUILJINHBI

OcBoeHue COACPIKAHUSA yqe6H0171 JAUCIUITIIMHBI «XHUMHUA» obecrieunBacT JOCTHIKCHHUC
O6y‘laI-OHII/IMI/IC$I CICAYIONUX pPeE3y/IbTAaTOB:

JINYHOCTHBIE pe3yabTaThbl

P 20 c(hOpPMHUPOBAHHOCTH 3JI0POBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

JIP 26 | TOTOBHOCTB M CITIOCOOHOCTBH K 00Pa30BaHUIO U caMOOOPAa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

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

JIP 34

MeTtanpeamMeTHbie pe3yJIbTaThl

CaMOCTOSITENIbHO  (DOpMyJIMpOBaTh M AKTyallM3UpPOBaThb IpoOJIEMy, paccMaTpuBaTh €€

MP 1
BCECTOPOHHE;

MP 2 YCTaHaBJ'II/IBaTI) CYHICCTBCHHI)II\/’I HpI/I3HaK NI OCHOBAHHUA IS CpaBHCHI/IH, KJ'[aCCI/I(bI/IKaHI/II/I 158
00001IeHHS;

MP 4 BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHBOPCYHA B paCCMATPUBACMBIX SABJICHUSAX

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

(I)OpMI/IpOBaHI/IC HAay4YHOI'O THIIa MBIIJICHUWA, BJIIAACHUC H&y‘-IHOﬁ TepMI/IHOHOFI/ICI\/'I, KIIIOYCBBIMHU
IOHATHUAMU U METOJaMH,

MP 10

BBISIBIIATH [IPUYUHHO-CIICICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a7a4y, BBIABUIaTh THIIOTE3Y €€
MP 12 | pemieHusi, HaxOAWTh AapryMEeHTBI [UIs JOKAa3aTelbCTBA CBOMX YTBEPXKACHWHM, 3a1aBaTh
1apaMeTpbl U KPUTEPUU PEILICHUs

UCIIOJTb30BaTh CPEJICTBA MH(DOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHM3AIIMOHHBIX 3a7a4 ¢ COOMIOIeHNEM TpeOOBaHUMN
SPrOHOMHKH, TEXHUKH 0€30ITaCHOCTH, TUTUEHBI, PECYPCOCOEPEKECHHUS, IPABOBBIX M STHYECKUX
HOPM, HOPM HH()OPMAIIMOHHONW O€30MacHOCTH;

MP 24

IIpeaMeTHBIE pe3yIbTAThI

P61 c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOH COCTABISIONICH E€CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJTU XUMHUU B TTO3HAHUM SIBJICHUN TPHUPOJBI, B OPMUPOBAHUN MBIIUICHUS U




KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOW T'PAMOTHOCTH, HEOOXOOMMOHM Uil peLICHHUs
MPAKTUYECKUX 3aJad U SKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeJIE;

I1P62

BJIaACHHUC CHUCTEMOM XUMHUYCSCKHUX 3HaHI/II71, KOTOpas BKIIOYACT: OCHOBOIIOJIAraromue MOHATHA
(XMMHUYECKHUI 3JIEMEHT, aTOM, 3JICKTPOHHAst 000JI0uKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OpOHUTATH
aTOMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCICHUS,
XUMHUYECKasi CBSI3b, MOJb, MOJSIPHAs Macca, MOJSIPHBI 0O0BEM, YIJIEPOJIHBIM CKelerT,
(GyHKIMOHANIBHAS TPYIINA, PaJWKal, U30MEPHs, U30MEpPbI, TOMOJOTUYECCKHHA pPsAJl, TOMOJOIH,
YIJIEBOMOPOAbI, KHUCIOPOA- M a30TCOJEp)KallUe COCAMHEHUS, OHUOJIOrMYecKd AaKTUBHBIC
BemecTBa  (YIVIGBOJBI, JKUPBI, OCJNKH), MOHOMEp, TIOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS, KPUCTAIUIMYECKAs PelIeTKa, TUIbl XUMUYECKUX peaKiui
(OKHCIHUTENIbHO-BOCCTAHOBUTENBHBIC, DK30-U DHIOTEPMHUUYECKUE, PEAKIIMM HOHHOTO OOMEHa),
pacTBOp, DJEKTPOJIUTHI, HEAIEKTPOJIUTHI, DSJICKTPOIUTUYECKAST TUCCOLUAIUS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEaKlUU, XUMUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XUMHUYECKOTO CTPOECHHUS oOpraHudyeckux BemecTB A.M. bByrtnepoBa, Teopus
ANEKTPOJIUTUYECKON auccounanuu, nepuoandeckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHMsSI MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHUMHUHU, (AKTOJIOTHUECKUE
CBEJICHHSI O CBOWCTBaxX, COCTaBe, IMOJYyYECHUU M OE30IaCHOM HCIOJIh30BAaHUM BAKHEHIIINX
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCUICCTB B 6BITy u HpaKTI/I‘ICCKOfI JACATCIIBHOCTH YCJIOBECKaA,

I1P63

c(OpMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE MPU3HAKU U B3aUMOCBSI3b M3YUEHHBIX
NOHSTUH, NPUMEHATh COOTBETCTBYIOUIME TIIOHATUS IPU OIUCAaHUM CTPOCHHUS M CBOMWCTB
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB W MX MPEBPALICHHM; BBIABIATH B3aUMOCBSI3b
XMMHUYECKMX 3HAaHUW C MOHATUSAMHM U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHbIX
IPEIMETOB;

[1P64

c(OpMUPOBAHHOCTh YMEHUH UCIOJb30BaTh HAMMEHOBAHUS XHMHYECKUX COCAMHEHUU
MEXKIYHapOJAHOTO COK03a TEOPETHYECKOM M MNPUKIAJIHOW XWMHU W TPUBHUAIBHBIE HA3BaHUS
BaXHEHIIMX BeUIeCTB (ITUJICH, aleTUiieH, TIulepuH, ¢(eHon, Qopmanbaerua, yKcycHas
KUCJIOTa, TJIMIWH, YrapHbId ra3, YIJIEKUCIbIA Ta3, aMMHAK, TalleHas W3BECTh, HEralieHas
U3BECTh, MUTHEBAS COJA U JIPYTHX), COCTABIATh (POPMYIbI HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIIECTB, YyPAaBHCHHUS XMMHUYECKUX pEaKIHi, OOBACHATH WX CMBICI;, MOATBEPKIAThH
XapaKTEpPHbIE XUMHUUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMH U
3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIL;

I1P65

C(i)OpMI/IpOBaHHOCTI) y'MeHI/Iﬁ YCTaHAaBJIMBATh MPUHAJICIKHOCTh U3YUCHHBIX HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB K OMPCACICHHBIM KJIaCCaM W IpylIiiaM CO€I[I/IHCHPII71, XapaKTCPU30BaTh
HX COCTaB M BaKHEUIIIHE CBOP’ICTBa; ONpeaACIIAITb BUABI XUMHNYCCKUX CBsI3el (KOBaHeHTHaH,
HOHHas, MCTaJIJINYCCKasd, Bonopongas[), TUIIBI KPUCTAJUIMYCCKHUX PCIICTOK BCIICCTB,
I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHWYCCKUC PCAKIIUH,

I1P66

BIIaZICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TIO3HAHUS BEIIECTB W XHUMHUYECKHUX SIBICHUU
(HabnroieHue, U3MEpPEeHHe, HIKCIIEPUMEHT, MOJICTTUPOBAHHE);

I1P67

c(OpMUPOBAHHOCTh YMEHHMM MPOBOJUTH PacueThl MO XUMUYECKUM (HOpMYyJIaM M ypaBHEHUSIM
XUMHUYECKHX PEAKIMH C NCIOIb30BaHNEM (PU3NYECKUX BEIWYHMH, XapaKTEePU3YIOIIUX BEIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMajibHbIE YCJOBMSI) Ta30B, KOJIHYECTBA
BEIIECTBA; MHCIIOJIB30BaTh CUCTEMHBIE XMMMUYECKHE 3HAaHUS I HPUHATHS pPEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIECTBAMH U UX NIPUMEHEHHEM,;

I1P68

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIIOJHATH XWMHYECKUH HKCHEPUMEHT
(mpeBpalleHusl OpraHMYEeCKUX BELIECTB IIPU HArPEBAaHUM, MOJTY4YEHUE STHIICHA U U3YYEHUE €ro
CBOICTB, KQUECTBEHHbIE PEAKIIMM HA albJETUIbl, KpaxMall, YKCYCHYIO KUCJIOTY; JA€HaTypanus
OeNKOB MpH HArpeBaHHMM, LBETHbIE pEaKIMU OEJIKOB; MPOBOAUTH PEAKIMHM HOHHOTO OOMEHa,
OTIpeNieNIATh CpPely BOJAHBIX PAacTBOPOB, KaYECTBEHHBIE peakIUM Ha cyiabdaT-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KAaTHOH AaMMOHUS; pellaTh OSKCIEpUMEHTAlbHbIE 33Jaud IO TeMaM
"Metamnsl" u "Hemeramnsl") B COOTBETCTBUM C MNpaBUJIAMHU TEXHHKH O€30MacCHOCTH MpU
oOpallleHnn ¢ BEleCTBAMHM M J1a0OpaTOpHbIM OOOPYIOBAaHUEM; NPEACTABISATh PE3YIbTaThl




XUMHYECKOTO JKCIEpUMEHTa B ¢opMe 3almucH YPaBHEHHMH COOTBETCTBYIOIIMX pEaKIHUi U
(dbopMyITMPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUTLIAHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bun yaeOHOM paboThI OO0Bem B "acax

o . 4
O6beM 00pa3oBaTeNbHOM MpOrpaMMbl y4eOHON AUCIIUITITUHBI 0

B T.4. B OpMe MPaKTHUUECKOI MOATOTOBKHU HC MpeycMOTpeHA

BT. 4.
28

TeopeTudecKoe o0ydyeHue

NPAaKTUYECKHUE 3aHATHS 6
6

J'Ia60paTOpHI>Ie 3aHATUA

camocTosTeNnbHas paboTa He npexycmorpena

MPOMEIKYTOYHAA aTTCCTAlUA

[TpomexyTounas arrectanus quddepeHIIMpOBaHHbBIN 3a4ET




3.2 TeMaTH4ecKHii IVIaH U coAep:KaHHe Y4eOHOH TMCUUTLIMHBI

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro marepuasa u Gopmsl
OPraHMU3alMU AeSITeJILHOCTH 00y4aI0IHNXCH

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
COEIMHEHUS aTOMOB B MOJIEKYJIBI 11O BaJICHTHOCTH.
Teopust CTpOE€HHsSI OpraHWYecKHX coeauHeHuit A.M.
bytnepoBa. OCHOBHBIE MOJOXKEHHUS TEOPHUH XHUMHUYECKOTO
cTpoeHus. M3omepust u u3omMepsl. XuMudeckue GopMymsl U
MOJIEJIA MOJIEKYJI B OPTraHUYECKON XUMHH.

Knaccudukanus opranmdeckux BemiecTB. Kiaccudukamms
BEILIECTB I10 CTPOCHHIO YIVIEPOAHOTO CKEJIeTa W HAIMYHIO
¢ynkunonanbHbIX Tpynn. 'omonoru u romosorus. Hauama
HoMenknatypsl [UPAC.

Knaccudukanmst peaknuii B opranndeckor xuMuu. Peakim
MIPUCOETNHEHUS (ruapupoBaHus, raJjloreHUuPOBaHMUS,
TUAPOTraJIOr€HUPOBAHMS, TUpaTalyy). Peaknun
OTILEIUICHUS (AETUAPUPOBAHUSA, JETUIPOralIOreHUPOBAHUS,
JETUIpaTaIlAHN ). Peaknuu 3aMEIEHUS. Peaknuu
U30MepU3aLuu.

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 YraeBonopoas! u

I[H}:[aKTI/I‘IeCKI/Ie CAHHUIIBI, 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 U u3ompeHa:
oOecrBeynBaHMe OpPOMHOM BOABI U IOJIUMEpPU3ALUS B
Kay4dyku. HaTypanabHbIi 1 CHHTETHYECKUE KaydyKu. Pe3uHa.
AnkuHbl. AneruneH. XHMHUYECKHME CBOMCTBAa aleTHIICHA:
ropeHue, o0ecrBeYrBaHe OpPOMHON BOJIbl, PUCOETUHEHUE
XJIopoBoAOpoJa u ruaparauus. I[IpumeHenne aunerusieHa Ha
OCHOBE CBOMCTB. MeXK1accoBasi H30MepUs C ANKaJUEHAMU.
Apensbl. benzon. Xumuueckue cBoiicTBa OeH30J1a: FOpPEHHUE,
peakuuMy 3aMelleHusi (rajJoreHupOBaHUE, HUTPOBAHHUE).
[TpumeHeHne GeH301a HA OCHOBE CBOMCTB.
IIpodeccnonanbHO-OpHEHTHPYIOLLIEE COAEPKAHHE
[TpuponHblE MCTOYHMKM YriaeBonopoaos. IIpuponHsii ras:
COCTaB, IPUMEHEHUE B Ka4ECTBE TOILUIMBA.

Hedte. CoctaB u nepepaborka Hedtu. Ileperonka HedTH.
Hedrenpoaykrsl

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

[Ipaktnueckoe 3anstue Nel. Ilomyuenue oTuneHa u
M3y4YEHHE €TI0 CBOMCTB.

OK 01

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

TIPG 4, TIP6 5, T1P6 7,
T1P6 8

Y0 01.01, Vo 01.02
V0 01.03




3001.01,30 01.02

Tema 1.3
Kucaopoaconepxamme
OpraHuYecKue BemecTsa

JIHI{aKTI/I'{eCKI/Ie CAMHUIIBI, COACPKAHUC

Crnuptel. [lomyuenue sTaHONa OpOXKEHHEM TIIOKO3bI H
ryfparanved SThieHa. ['MOpokcuibHas rIpynmna  Kak
dyukunonanpHas. I[loHsTue o mpeaenbHBIX OJIHOATOMHBIX
crupTrax. XMMHAYECKHE CBOMCTBA ATAHOJIA: B3aUMOJEUCTBUE
¢ HaTpueM, oOpa3oBaHHE NPOCTBHIX M CIOXKHBIX 3(UPOB,
OKHCJIEHHE B anbjaerui. IIpuMmeHeHue sTaHona Ha OCHOBE
CBOMCTB. AJKOronusm, ero MOCJIE/ICTBUS u
perynpexIeHue.

['nmunepuH Kak MpenCcTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauectBennass peaknus Ha  MHOTOaTOMHBIE  CIUPTHIL.
[IpumeHeHue rinepurHa.

OceHon. Dusznyeckue W XUMHYECKHE CBOWMCTBA (eHoa.
B3aumHoe BiMsSHME aTOMOB B  MoJieKyile (eHoa:
B3aUMOJICCTBUE C THAPOKCUIOM HATpUs U a30THOMU
kucnotoil. [I[pumeHenne heHosa Ha OCHOBE CBOWCTB.
Anpneruasl. [lonstue 00 anpaerngax. AjabAeruHas rpymmna
Kak (yHKIuoHanpHas. DopMmalbIeruj U €ro CBOWCTBA:
OKHCJICHHE B COOTBETCTBYIOILIYIO KHCIIOTY, BOCCTAHOBJICHHE
B cooTBeTcTByromuid coupt. Ilomyuenue anbaeruaos
OKHCJIEHUEM COOTBETCTBYIOIIMX CHOUPTOB. llpumeHeHue
dbopManbaernia Ha OCHOBE €r0 CBOWCTB.

KapGonoBsie kucnotel. [loHsiTHE 0 KapOOHOBBIX KHCIIOTaX.
Kap6oxkcunbnas rpyIrmna KaK GyHKIOHATBHASL.
I'omonoruueckuit pan MPEAECTbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KucHOT. [lomydyeHne KapOOHOBBIX KHUCIOT
OKHCJICHUEM albJETU0B. XMMHUUYECKHUE CBOMCTBA YKCYCHOM
KHUCTIOTHI: 00IIMEe CBOMCTBA C MUHEPAILHBIMH KHCIOTaMU U
peakuus dtepudukanuu. [IpuMeHeHHe YKCYCHOM KHCIIOTHI
Ha OCHOBE CBOKWCTB. BpIiciiue >KMpHBIE KUCIOTHI HA IPUMEPE
MaJIbMUTUHOBOW U CTE€ApUHOBOM.

Crnoxnble 3¢upbl U xupbl. [lodydeHne cIoXHBIX IPHPOB
peaknueit stepudukanun. Croxabie dPUpsl B IPUPOJIE, UX
3HayeHue. [IpuMeHeHue CIOXHBIX 3(HUpPOB Ha OCHOBE

N

OK 01

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

TIP6 4, TIP6 5

Y0 01.01, Yo 01.02
Y0 01.03
3001.01, 30 01.02




CBOMCTB.

Kupsr xak cnoxsele 3¢upsl. Krnaccudpukanus xupos.
XUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIU3 U THAPUPOBAHUE
KUAKUX KUPOB. [IpuMeHEeHHE >KMUpPOB Ha OCHOBE CBOICTB.
Mpuia.

VYrneBoasl. YTIEBOIbI, X KIACCH(PHUKAIMIL: MOHOCAXapHUIbI
(rmoko3a,  (Qpykro3a), aucaxapumbl  (caxapo3a) W
noJicaxapusl (Kpaxmain U LHEeT0103a).

['moko3a — BemecTBO C JABOMCTBEHHOW (yHKImen —
b IETUAOCITAPT. XUMHYECKHE CBOHCTBA  TIJIIOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJICHHE B
copout, crnuptoBoe Oposkenue. [IprMeHEeHHE TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHue YIieBOAOB B KUBOM MPUPOAE U KU3HU YETIOBEKA.
[TonsiTe 0 peakuMsX MOJUKOHACHCALMU U TUIPOIHM3a Ha
pUMepe B3aMONPEBPAIICHUMN: TII0KO03a - OJIMCaXapul.
IIpodeccnonabHO-OpHEHTHPYIOLIEE COAEPKAHNE

Bunst wm cocraB pactBopurened. Ilpumenenme s
pPa3IMYHOTO BUA BELIECTB.

[Tpaktnueckoe 3anstue Ne 2. KauecTBeHHblE peakLMH 2 OK 01 JIP 20, JIP 26, JIP 34
OJHOATOMHBIX ¥ MHOTOATOMHBIX CIIHPTOB, YKCYCHOM MP 1, MP 2, MP 4,
KHCJIOTEI. MP 8, MP 10, MP 12
I1P6 1, I1IP6 2
[1PG 4, ITP6 5, T1P6 7,
I1P6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01,30 01.02
1.4 A3oTconepxammue JMIakTHYecKue eqMHUIbI, COJePKAHUE 8
OpraHMYecKue [TonsstTue 00 amuuHax. Anudaruuyeckue aMHHBI, HUX 4 OK 01 JIP 20, JIP 26, JIP 34

coeqnHenus. Iloaumepsl.

KjJaccu(uKauss W HOMEHKIATypa.  AHWIHMH,  Kak
opraHuueckoe ocHoBaHue. llomyuenume aHwiIMHa U3
HUTpoOeH30ma. [IpuMeHeHne aHUITMHA HA OCHOBE CBOMCTB.

AMUHOKHMCIOTBI Kak am@oTepHble IU(YHKIMOHAIbHBIE
OpraHUYEeCKHE  COCIMHEHMS.  XHMMHMYECKHE  CBOMCTBA
AMUHOKHCIIOT: B3aMMOJCHCTBHE CO IIEN0YaMHU, KUCIOTaMHU U

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

TIPG 4, TIP6 5

Y0 01.01, Vo 01.02
V0 01.03




JIpyr ¢ Apyrom (peakiusi MoJuKOHAeHcaruu). [lenTuaHas
CBA3b M mnojunentuisl. IIpyMeHeHne aMUHOKHUCIOT Ha
OCHOBE CBOICTB.

benku. llepBuuHas, BTOpHUYHAs, TpPETUYHAs CTPYKTYpHI
OenkoB.  XUMHUYECKHE CBOIlcTBa  O€JIKOB:  TrOpeHHe,
JIeHaTypauusi, TUIPOJIN3, LIBETHbIE peakluu. buonornyeckue
GyHKIIMH OETKOB.

[omumepsl. benku 1 nonmrcaxapuabl Kak OMOMIOIMMEPHI.
[TmacTmaccsl. [Tonyuenue MOJIMMEPOB peakiuei
MOJIMMEPU3ALMH U MOJIMKOHJEHCAUU. TepMOomIacTH4HbIE U
TEPMOpPEAKTUBHBIE I1acTMacchl. [IpencraBurenu miacTMacc.
Bonokna, ux knaccugukanus. [lonydenue BoOKOH.
[IpakTUKO-OpUEHTUPYIOLLIEE 3a/1aHUE
IIpodeccnonanbHO-OpHEeHTHPYIOLLEE COAEPKAHME
OtaenbHbIe NPEACTABUTEIN XUMUYECKUX BOJIOKOH.

3001.01,30 01.02

[Ipaktuueckoe 3anstue Ne3. KadecTBeHHblE peakLMM Ha 2 OK 01 JIP 20, JIP 26, JIP 34
O€JIKU. MP 1, MP 2, MP 4,
MP 8§, MP 10, MP 12
I1P6 2, I1P6 5
[1PG 6, ITP67, ITP6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
KontposbHas pabota no pazaeny | 2
PA3JIEJI 2. O01mas 1 HeopraHu4eckasi XuMust 24
Tema 2.1 OcHoBHBIE JAniakTu4ecKue eMHUIbI, COIEPKAHUE 4

NMOHATHHA U 3AKOHbI XUMHH




BemectBo. AtoM. Monekyna. XHUMHYECKHH DJIEMEHT. 4 OK 01 JIP 20, JIP 26, JIP 34
Annorpomnusi. IIpocTeie u CIIOJKHEIC BEIIIECTRA. MP 1, MP 2, MP 4,
KadecTBeHHBIH ¥ KOJMYECTBEHHBLII COCTaB  BEIICCTB. MP 8, MP 10, MP 12
Xummnueckue 3HaKu 1 popmyisl. OTHOCHTENBHBIE aTOMHAS U I1P6 1
MOJIEKYJIsipHast Mmacchl. KonnuecTBo BeliecTsa. Y0 01.01, Yo 01.02
OcHOoBHBIE  3aKOHBI  XUMUU. CTexuomeTpusi.  3aKOH VYo 01.03
COXpAaHEHHUsI MacChl BEMIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 3001.01, 30 01.02
BEIIECTB MOJIEKYJISIPHOM CTPYKTypbl. 3akoH ABOraipo M
CJIEICTBUS U3 HETO.
PacueTnHpie 3amaun  Ha  HAXOXKICHUE OTHOCUTEIBHOM
MOJIEKYJIIPHOM MAacChl, OIPEJEICHUE MacCOBOM 10U
XUMHUYECKHUX HJIEMEHTOB B CJIO’KHOM BEIIECTBE.
Tema 2.2 Ilepuoanyecknii | Augakruyeckue eIMHUIbI, COAEPKAHNE 2
3aKOH M nepuoanyeckass | otkpeitue JI.M. MenneneeBbiM Ilepuoanueckoro 3akoHa. 2 OK 01 JIP 20, JIP 26, JIP 34
cucrema JI.M.MenpgeneeBa. | Ilepuonmueckuii 3axon B popmyiuposke [I.M1. Menneneesa. MP 1, MP 2, MP 4,
CtpoeHue aToma [lepuonnueckas Tabiuma XUMHUYECKHX  IJIEMEHTOB  — MP &, MP 10, MP 12,
Crpoenne BemecTna. rpajguyeckoe  OTOOpakeHHE IMEPUOJUYECKOr0  3aKOHa. MP 24
XuMHYecKas CBSA3b. CrpyKkTypa NepuoandYecKON TaOMUIbl: MEepUoAbl (Majible U I1P6 1, I1P6 2, TIPG 3
OoJpiiue), rpymIbl (TIaBHAS U TOOOYHAs). ¥001.01,Y0 01.02
ATOM— clOKHas yacTuua. Snpo (MpOTOHBI U HEHTPOHBI) U Y0 01.03
aeKTpoHHAas 06omouka. M3oronbel. CTpoeHHE 3IEKTPOHHBIX 30 01.01, 30 01.02
000JIOYEK  aTOMOB  JJIEMEHTOB  MajblX  IE€PHOJOB.
Oco0OeHHOCTH CTpPOCHHS AJIEKTPOHHBIX 000J0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MNEPUOAOB (MEPEXOHBIX SIEMEHTOB).
[Tonarue 06 opbutansx. s-, p- u d-opoéuranu. DIEeKTPOHHbIE
KOH(UTYpali aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CoBpemenHast (opMynHpOBKAa TEPUOAMYECKOTO 3aKOHA.
3HayeHHUE TMEpPUOJUYECKOTO 3aKOHA U MEPUOJAMYECKON
cucteMbl xumuuyeckux sjemeHToB J[.M. MenaeneeBa mis
pPa3BUTHUSA HAYKU U IOHUMAaHUS XUMUYECKON KapTUHBI MUPA.
Tema 2.3 Boaa. PactBopbl. | IngakTuyeckue eMHUIbI, COIEPKAHUE 4
DJIeKTPOJMTHYeCKASs DIIEKTPOJIMTHYECKAS AUCCOIMALIMS . BOJIA KaK 4 OK 01 JIP 20, JIP 26, JIP 34
AUCCOLHALMS. pactBopuTeib. PactBopuMocTs BemecTs. Hachliennsle, MP 1, MP 2, MP 4,

HCHACBIIICHHBIC, ICPECBIIICHHBIC PACTBOPEI. 3aBHCHUMOCTH
pacTBOPpUMOCTHU I'a30B, JKUJIKOCTEN U TBCPAbIX BCUICCTB OT

MP 8, MP 10, MP 12
I1P6 2, IIPG 7




pa3sIUYHBIX (HaKTOPOB.
MaccoBasi 107151 paCTBOPEHHOTO BEIIIECTBA.
DJEKTPOIUTHI M HEAIEKTPOIHUTHL. DIIEKTPOIUTHICCKAS

Jucconuanys. Mexanu3msl JIEKTPOJIUTUYECKON
JUCCOLMAMU  JUIsl BEUIECTB C Pa3jJu4YHbIMM  THUIIAMHU
XAMHYECKON CBSI3H. I'mppatupoBaHHbIE 51
HErUAPaTUPOBAHHBICHOHBIE HOHBI. Crenenn
AIIEKTPOIUTUYECKON nucconuanuu. CuibHble W cladble
3JIEKTPOJIUTHI. OcHoOBHBIE MTOJIOKEHUS TEOPUHU

3JICKTp0JII/ITI/I‘ICCKOI7I Jucconranuu. KI/ICJIOTH, OCHOBAaHHUA U
COJIN KaK 3JICKTPOJIUTHI.

¥001.01,¥0 01.02
Y0 01.03
3001.01,30 01.02

Tema 2.4 Knaccnpuxanus
HEOPraHu4YecKux
coeIlMHEeHUH U X CBOMiCTBA
XuMuvecKue peakunu

JlnlakTHYeCcKne eqUHULIbL, COAEPKAHUE

oo

Kucnotel Kkak »dIEKTPOJUTHl, HX Kiaccu(UKAMs IO
pa3IUYHBIM TIpU3HAKaM. XHWMHUYECKHE CBONCTBAa KHCJIOT B
CBETE TEOpUHU AIEKTPOJIUTUYECKOMN JHCCOIAAIIH.
OcoOenHoctu B3alMOJICHCTBUS KOHUEHTPUPOBAHHOMN
CepHOM M a30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHBIE
CIOCOOBI TIOTyYEHUS! KUCIOTHI.

OcHoBaHMSI KaK »OJEKTPOJHTHI, WX KiIacCU(PUKALUS TIO
pa3IMYHBIM MpPHU3HAKAM. XHUMUYECKUE CBOMCTBA OCHOBAHUI
B CBET€ TEOPUU IJIEKTPOJUTUYECKOM  JUCCOLIMAIINU.
Pa3znoxenne HepacTBOPUMBIX B BOJI€ OCHOBaHHUI. OCHOBHBIE
CIOCOOBI MOTYyYEHHUSI OCHOBAHHIA.

Comu  kak oanektponauthl. Conm cpegHue, KHCIbIE |
OCHOBHBbIE. XHMMHMUYECKH CBOMCTBA COJIeH B CBETE€ TEOPHUH
AJIEKTPOIUTHYECKON aucconuanu. CrocoObl TONTYYECHHS
COJIEH.

I'uapomus comeit. CosneoOpa3yronye U HeCcoJIe00pa3yroImue
okcuabl. OCHOBHBIC, aM(OTEpPHBIE M KHUCIOTHBIC OKCHJIBIL.
3aBUCHMOCTh XapaKTepa OKCHIA OT CTETIEHU OKHUCICHHS
oOpa3yromiero ero Mmerauia. XHUMHUYECKHE CBOWCTBA
okcuaoB. [TomyueHne oKCuaIoB.

XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, IOJYYEHUS U
MIPUMEHEHUS OCHOBHBIX KJ1accoB HEOPTaHUYECKUX
COCIMHEHMI: OKCUIOB, KHCJIOT, OCHOBAHUM U COJICH.

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,Y0 01.02
Y0 01.03

30 01.01,30 01.02

B ToM uMciie mpakTHYeCcKUX U J1a00PATOPHBIX 3AHATHH




JlaGopatopnoe 3anstue Nel. Peaknuu HMOHHOTO OOMEHa.
HcnbiTanue pacTpoB cosiel HHAUKATOPAMH.

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. KauecTBeHHBIC peaKIMu Ha
orpeneneHue cyinbhaT, CHIMKAT, KapOOHAT U XJIOPH HOHOB

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

Tema 2.5 MeTanabl 1
HEMeTAJIbI. XUMHUSA U
JKU3HD.

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

Mertamisl 1 HeMeTalIbl: MeTaulbl. OCOOEHHOCTH CTPOEHHS
aTOMOB M KpucTasioB. Du3nueckue CBOWCTBA METAILJIOB.
Knaccudukanuss MeTayyioB 1O pa3IMYHBIM  PU3HAKAM.
XHUMHUUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKUH Pl
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

OO6ume crnocoObl mosyueHuss MetamuioB. Ilonartue o
Metauryprun. llupoMmeraminyprusi, THAPOMETAUIYPTUS |
anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemeramnsl. OcobeHHOCTH CTpOoeHUs aToMOB. HemeTaisr —
MPOCTHIE BEUIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT UX
nonoxkeHus B llepuoamdeckoi cucreme. OKUCITUTENbHBIE U
BOCCTAHOBUTEJIbHbBIE CBONCTBA HEMETAIJIOB B 3aBUCUMOCTH
OT UX MOJIOXKEHUS B PALY AMEKTPOOTPUIATEIbHOCTH.

Ponb XUMUU B obecreyeHnH JKOJIOTUYECKOH,
SHEPreTHYECKOM M THIIEBOW OE30MacHOCTH, pa3BUTHHU
MeauuuHbl. [loHsTHE O HayyHBIX MeTOAaX IO3HAHMS
BEIIECTB W XUMHUYECKUX peakiuid. [lpencraBienus o006
00X HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO IMONTYYCHUS
BOKHEHIINX BEHIECTB. YEJOBEeK B MHpPE BEHIECTB U

OK 01

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

30 01.01,30 01.02




MaTEpUaOB:  Ba)KHEWINNE  CTPOUTEIIBHBIC  MAaTEepHAaJIbI,
KOHCTPYKIIMOHHbIE MaTe€pHaJIbl, KPaCKH, CTEKJIO, KEpaMHUKa,
MaTepUabl UL AJIEKTPOHMKY, HAaHOMAaTEPHAIBL,
OpraHMYeCcKHe ¥ MUHEpaNbHbIE yAO0OpeHus. XuUMHUS W

3/I0pPOBBE YeNoBeKa: npaBuiia HCIIOJIb30BAHUS
JICKapCTBEHHBIX  MpEmapaTroB, MpaBuia  0OE30MacHOTO
UCIIONIb30BAaHUsl  MpemaparoB  OBITOBOM  XMMHUU B

MMOBCETHEBHOW KU3HU.
IIpodeccnonanbHO-OpHEHTHPYIONIEE COEPKAHUE
Koppo3zus MeTanioB u criocoObl 3alIUTHI OT KOPPO3UU

Jlaboparopuoe 3ansatue Ne3. KauecTBeHHBbIE peakIuu Ha
KaTHOHBI METAJJIOB

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

3001.01, 30 01.02

KonrtponsHas pabota no pazneny 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
V0 01.01,Y0 01.02
Y0 01.03

30 01.01,30 01.02

IIpomeskyTouHas arTecTauus

Bcero:

40




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy MporpamMMbl y4eOHOHM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe
IIOMEILIEHNUS U OCHAIICHHE:

Tun v HauMeHoOBaHHUeE

OcHallleHHe CenHaJLHOr0 MoMeIeH s
CHENHUAJILHOI0 IOMEIEeHU S

KaOMHeT XUMHU MynbTUMEIMIHBIC CPEICTBA XPAaHEHUS, Tepelavyd H
npecTaBIeHNs HHPOPMALINH.

Y4eOHO-MeToIn4ecKast JTOKYMEHTAIHS,
JUIAKTUYCCKUE CPEACTBA. Pabodee mecTo mpemojaBaTes:
NEPCOHANBHBI  KOMIIbIOTEp,  paboume  Mecra
oOyJaromuxcs, Tocka yaeOHasi, yaeOHast MeOelb;

naboparopusi XUMUH Maket nemoHcTparmonHsii "llenTpudyra”,
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;

[Mkads! 1714 mocyasl 1 000pyI0BaHUS;

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

Ikadbl cymmibHbIE;

HIunip! TUTETBHBIE;

[Tka¢ BEITSXKHON C MOMKOM;
CronputabopaTopHbIE;

HancraBku g crona;

[Momemenue st camocrosTenbHOl | [lepconanbHbie KOMIBIOTEPHI ¢ MakeToM MS Office,

paboThl 00y4JarOIUXCs BbIX0I0M B IHTEpHET U € JOCTYNOM B 3JIEKTPOHHYIO
uH(OPMALIMOHHO-00pa30BaTENBHYIO CPEAY
YHUBEPCHUTETA

[Momemenne  ans  xpanenus  u | llkadpl, cremmaxku s XpaHeHHs J1a00OpaTOpHOTO

NpOQMIAKTUYECKOTO  OOCITY)KMBaHHS | 00OpYIOBaHUs,  HHCTPYMEHTOB H  PAaCcXOTHBIX

y4eOHOro 0060py10BaHUs MaTepHaJIoB.

4.2 YyeOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecledeHHe peaJn3alui NPorpaMMbl

OCHOBHbIE HCTOYHUKH:

1. Epemun B.B.
Xumus : 10-# xknacc : yrinyOneHHslid ypoBeHb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. .
Tepenun, A.A. JIpoznos, B.B. Jlynun ; noxn. pea. B. B. JIynuna. - 10-e uzn., crep. - Mocksa:
NznarensctBo "[IpocBemienue”, 2023. — 446, [2] c. : wi.

ISBN 978-5-09-107226-6.

2. Epemun B.B.
Xumus : 11-i kinacce : yrioyoneHssliil ypoBenb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun, A.A. JIpo3aos, B.B. Jlyaun ; mox. pexn. B. B. Jlyauna. - 10-e uzn., crep. - Mockga:
WznarensctBo "[Ipocsemenue", 2023. — 478, [2] c. : ui.

ISBN 978-5-09-107469-7.
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JlonoTHUTeIbHbIE UCTOYHUKH:
1. [lleBaunpiaa, JI. B. Xumusa. COOpHUK 3a7a4 U yIIPaXHEHUN : yueOHO-METoanYecKoe mocodue /

JI. B. llleBuunpina, M. /1. ITonexaeBa, A. M. Amapues. - HoBocubupck : Mzn-so HI'TY, 2019. - 63 c. -
ISBN 978-5-7782-3975-3. - Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/1870499
(mara obpamenus: 08.09.2023). — Pexxum gocTymna: 1mo moAnucKe.

2. AucdunorenoBa, WM. B. Xumus : yuyeOHUK ¥ MNPaKTHUKYM Ui CpPEeAHEro MpodeccruoHalIbHOTO

obOpasoBanus/ U. B. AHpunorenoBa, A.B. babkos, B. A.IlonkoB.— 2-¢ wu3a., HCOp. M JOIL —
Mocksa : U3natenscTBo FOpaiiT, 2023. — 291 ¢. — (IIpodeccuonanproe odpazopanue). — ISBN 978-5-
534-11719-6. — Texkct : snexTpoHHbIH // OOpa3oBarenbHas miaatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (mara obpamenus: 08.09.2023).

=

IIporpammuoe obecnieuenne u UuTepHer-pecypcebi:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip.
MS Windows Calculate Linux Desktop MS Office 7 Zip

HNHTepHET-pecypcesbl:
http://school-collection.edu.ru/-Enunas komekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://festival.1september.ru/subjects/4/-dectuBans mnenarorudeckux wuaed "OTKpBITBIH  ypok'.
Pa3paboTku ypoKoB MO XUMHH
http://pedsovet.org/-ITeacoser.org.)KuBoe npoctpaHcTBo 0Opa3oBanusi. IHTEpHET-pecypec CONEPKUT
TEOPETUYECKHE U MTPAKTUUECKHE MaTEePUaIbl Ui IPOBEICHUS YPOKOB, BHEKJIACCHBIX MEPOIPUITUN
http://www.alhimik.ru/-AJIXUMUK.DnekTpoHHbIi KypHaI Ui TpernoaaBaTesci, MIKOJIbHUKOB U
CTYJCHTOB, U3YYaIOIIMX XUMHUIO. BKIlIouaeT MeToanueckue peKOMEHIAlUU AJIs y4uTelled XUMHH,
CIIPaBOYHMKH, OMorpaduu BEIMKUX XUMHKOB, pazzienbl "Becenas xumusa", "Xumusi Ha KakIbIi
JIeHb" ¥ MHOTO JPYTOil HHTepECHO! 1 MoJe3HoN nHdopmanuu
http://www.chemistry.narod.ru/~-Mup xumun. COACPKUT XUMHYECKHE CIPABOYHUKH, HCTOPHUIO
CO3/IaHHUA W PAa3BUTHS TMEPHOJMYECKON CHUCTEeMBbl 3JeMEHTOB (ccbuika "Myseit"), omnucanue
XUMHYECKHX ONBITOB C PA3JIMYHBIMU 3JICMCHTAMH, CBEACHHS W3 OCHOBHBIX O0JIACTEH XUMHUH
(orpanuyeckasi, arpoxXxuMHs, TEOXHUMHS, OJKOXHUMHUS, AaHAUTHUYECKass XUMHUSA, (OTOXUMHS,
TEPMOXUMUS, HePTEeXHMus), pa3fen XHMHUYECKHX HOBOCTEH, CCBUIKM Ha IIOJIE3HBIE PECYpPCHI
WNurepnera u T.4.

http://hemi.wallst.ru/-Xumus.O0pazoBaTenbHbIN CAUT IS MIKOJILHHUKOB U CTYICHTOB. JJIEKTPOHHBIM
y4eOHUK MO XUMHUU ISl CPEAHEH MIKOJIbI, IPUTOIHBIA I UCTIONB30BaHUS KaK B OOBIYHBIX, TAK U B
CTIEMAM3UPOBAHHBIX KJIaccaxX, a TaKKe JUIsl TOBTOPEHUS MaTepHalia B BBITYCKHOM KJIAcCe W JUIS
MOATOTOBKM K 9K3aMeHaMm. Ha caiite omyOnukoBaH psii mOpuiioxkeHHil: Tabmuia MeHneneesa,
TabIUIA IIEKTPOOTPHULIATEIFHOCTEH AIIEMEHTOB, DJIEKTPOHHBIE KOH(PHUTYpaluy 3JEMEHTOB H Jp., &
TaKKe 3374 I CAMOCTOSITEIbHOTO PEIICHHUS.
http://www.college.ru/chemistry/-Otkporteiii Komnemk: XuMus. DIeKTPOHHBIN yYEOHUK 110 XMMHUHU
(Heopranuveckasi, OpraHHYEcCKas, sAepHAs XUMHS, XUMHS OKPYXaromlel cpeapl, OUOXUMHS);
COICPKUT OOJBIIOE KOJMYECTBO JOMOJHUTEIBFHOTO MaTepuasia. YUYeOHHK COMPOBOXKIACTCS
CIPAaBOYHBIMU TAONIUIIAMHU, TPUBOIUTCS MOJAPOOHBINH pa300p TUIIOBBIX 3a/1a4, MPECTABICH OOJBIION
Habop 3a/a4 AJIs1 CAMOCTOSITENILHOTO PEIICHUS
http://www.informika.ru/text/database/chemy/Rus/chemy.html-Dnexkrponnbie y4eOHUKH 1O 0OIIEH
XUMHH, HEOPTaHUYECKON XUMHH, Opranndeckoi xumun. [Ipenocrapistorcs cripaBouHble MaTepUaIIbI
(cmoBapb XMMHYECKUX TEPMHUHOB, CIPABOYHBIC TAOIHIIBI, OMOTpaduyl BETUKUX XUMHUKOB, HCTOPHS
XUMHH ), @ TAK)KE TECTOBBIC BOITPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O0pa3oBatesbHblii CepBEp TECTHPOBAHUS.
becrmuiatHoe on-line TecTupoBaHue 1O XUMHH, TPEOYET PErUCTpAIIMU B CUCTEME. 1eCTOBbIE 3aaHus
BKJIIOYAIOT B ce0sl COCTABJICHHE YPaBHEHHUI M BHIOOP YCIOBUN NMPOBEICHUS XUMHUECKUX PEaKIHi,
KJIacCU(UKALIUIO DJIEMEHTOB M  CIOXKHBIX BEIIECTB, BOMNPOCHl IO CTPYKType MOJIEKYJI,
KOJIMYECTBEHHBIM pacueT peareHToB, ClIoco0bl UICHTU(UKAIIUN BEIIECTB.
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5 KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHTposib u oleHKa pe3yibTaTOB OCBOEHHUS IUCHMILIUHBI OCYIIECTBIISETCS IpErnojaBaTeieM B
IIpoLIecCe TEKYLIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.

5.1 Tekyumuii KOHTPOJIb

Pasznen 1

Opra}mquKaﬂ XUMHUA

MP 8, MP 10, MP
12

I1P6 1, ITP6 2, ITP6
3

I1P6 4, ITP6 5, ITP6
6, ITP67, I1IPO 8

Vo0 01.01, Yo 01.02
Vo0 01.03

30 01.01, 30 01.02

Ne | KonTposupyembie Koumponupyemovie | HaumenoBan | Kpurepun oneHKu
pa3aeJibl (TeMbl) pesyomambl ne
y4e0HOli JUCUHILITHHbI OLCHOIHOTO
cpezcTea
1. JIP 20, JIP 26, JIP | Kontponshas | Kpurepru olieH1BaHMS TeCTa:
34 pabora 3a KaK/IpIi MPABITBHBIA OTBET 10armT
MP 1, MP 2, MP 4, | Tect 3a HenpaBWIbHBIN OTBET —

06aoB

Kpurepun orieHrBaHSI KOHTPOJILHOM
padoThL:

«OTIMYHOY - TEOPETHYECKOE
COZIEpYKaHNE Kypca OCBOCHO
TIOJTHOCTBEO, O€3 TIPOOEIIOB, YMEHHS
chopmupoBaHsI, Bce

TIPE/TyCMOTPEHHBIE MPOrPaMMO
y4eOHbIE 3a/IaHVST BHITIOJTHEHBI,

Ka4eCcTBO X BBITIOIHEHHS OLICHEHO
BBICOKO.

«X0pOLLI0» - TEOPETUYECKOE
COJIepyKaHHE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TPOOEIIOB, HEKOTOPHIC
YMEHUSE ChOPMHUPOBAHBI
HEJIOCTaTOYHO, BCE IPEAYCMOTPEHHbIE
TIPOrpaMMON YueOHBIE 3aIaHFIS
BBINIOJTHEHBI, HEKOTOPBIE BHJIBI

33 1aHII BBIIOIHEHBI C OIIMOKAMIL.

«Y IOBIIETBOPUTEITHHO -
TEOPETHIECKOE COJIEpyKaHMe Kypca
OCBOCHO YaCTHYHO, HO IPOOEITBI He
HOCSIT CYITISCTBEHHOTO XapaKTepa,
HeoOXOIMMBbIe yMEHHs pabOThI C
OCBOSHHBIM MaTepraioM B OCHOBHOM
c(hopMUPOBaHBL, OOJBLIMHCTBO
TIPETYCMOTPEHHBIX IPOrpaMMOI
00y4eHs ydeOHBIX 3a/IaHU
BBIIIOJTHEHO, HEKOTOPBIE U3
BBITOJIHEHHBIX 33/IAHUI COIEPKAT
OILIMOKH.

«HeynoBnerBoprTeNbHO -
TEOPETHIECKOE COTIepyKaHue Kypca He
OCBOEHO, HEOOXO/TMIMBIC YMEHHS HE
c(hOpMUPOBAHBI, BBITIOTHEHHBIE
y4eOHBIE 3a/IaHKS COTIEPKaT rPyobIe
OILIMOKH.
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JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBanus Tecta:

34 JIMKTaHTBHI 3a KaK/IpIi PaBUIBHBIN OTBET 106art
Tema 1.1 OcHoBHbIC MP I, MP 2, MP 4, 3a HenpaBUIbHKIH oTBET — O
HOHATHSL OPraHUYECKOH | MP 8, MP 10, MP GaIIOB
XHAMHH U TEOPUS 12 Kpurepun orieHMBaHMSI XUMAYECKOTO
CTPOCHUS IIP6 1, IIP6 2, JIVIKTAHTA:
OpraHHYECKHX I1P6 3 3a KayKITpIi IMPaBIITBHBIA OTBET -1 Oarut
P — IIP6 4, [IP6 5 3a HenpaBWIbHEIN oTBET — 0

Yo 01.01, Yo 01.02 OaJuI0B

Yo 01.03

30 01.01,30 01.02

JIP 20, JIP 26, JIP | Tecr Kpurepun ouenrBanus tecra:

34 JIMKTaHTBI 3a KayKIIpIi MpaBIIBHBINA OTBET 101

MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINA OTBET — 0

MP 8, MP 10, MP | sipabora OaJuI0B
Tema 1.2 12 (mpaxTudecko | Kpurepun orieHMBaHMS XUMIYECKOTO
VI IeBONIOpOs! 1 HX IIP6 1, IIP6 2, | e3amaHue) JIAKTAHTA:

11P6 3, 3a KaK/IbIiA PABIITBHBIA OTBET -1 Oarmt
HIPUPOAHBIC HCTOUHUKM | 17p5 4 JIP6 5, 3a HenpaBuiIbHBIN 0TBET — 0

I1P6 8 0aioB

Kpurepiy oLeHrBaHMS IPAKTHYECKOTO

Yo 01.01,Y0 01.02 3a1AHIST:

Yo 01.03 3a NpaBWIbHBIN AIITOPUTM PELLICHUS

30 01.01,30 01.02 3ana4 -1 oarut

JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHusI TeCTa:

34 JIuKTaHTHI 3a KayK/pIi MpaBITBHBINA OTBET 10ar1

MP 1, MP 2, MP 4, | Ilpaktiaecka | 3a HenpaBWIbHBINA OTBET — 0
Tema 1.3 %P 8, MP 10, MP | sipabota I6<21J'IJ'IOB
Kucnopoxconepmante | 1o poe gp;[l;ﬁ?m moﬂe‘“m““ NUMHTCCKOTO
OpraHNHCCKUC 11P6 3, 3a KaK/IbIiA PaBITBHBIA OTBET -1 Gart
BCIICCTBA IIP6 4, I[IP6 35, 3a HenpaBWIbHBIH oTBET — 0

ITP6 8 0asIoB

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02

JIP 20, JIP 26, JIP | Tect Kpureprn otieHmBanus Tecra:

34 [paxTryecka | 3a Kbl MPaBUIbHBIA OTBET 10arm1

MP 1, MP 2, MP 4, | sipabora 3a HempaBHIIbHBIN O0TBET — 0
Tema 1.4 MP 8, MP 10, MP | (npakmdecko | Gaiuios
A3zotconeprkamue 12 € 33/1aH1E) 3a NPaBIIbHBII &ITOPUTM PELLICHHS
OpraHuvecKre I11IP6 1, IIP6 2, 3ay1a4 -1 Gyt
COCIMHEHHUS. 1IP6 3,
[Tonumepsl. [IP6 4, 1IP6 5,

I1P6 8

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02
Pazaen 2 O6mas u I1P6 1, I1P6 2, Konrposhast | Kpurepun orieHrBaHus TecTa:
HeopraHuveckas 1IP6 3, I1P6 4,IIP6 | pabota 3a KaK/pIi MpaBIUTBHBINA OTBET 10armt

5,11P6 6,I1P6 Tect 3a HempaBWIbHBIN O0TBET — 0
XHUMHA 7,11P6 8 aIuIoB
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JIP 20, JIP 26, JIP
34

MP I, MP 2, MP 4,
MP 8, MP 10, MP
12, MP 24

Y0 01.01,Y0 01.02
Y0 01.03
3001.01,30 01.02

Kpurepun orieHrBaHMSI KOHTPOJIBHOM
padoThL:

«OTIMYHOY - TEOPETUUECKOES
COZIEpPYKaHNE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TIPOOEIIOB, YMEHUS
c(hopMHPOBAHEL, BCE

TIPETyCMOTPEHHBIE TIPOrPAMMOIA
y4eOHBIE 39/IAHNS BBITIOTHEHE,

Ka4ecTBO X BBITIOHEHHS OLICHEHO
BBICOKO.

«XOpoOII0» - TEOPETUYECKOe
CcoIepyKaHKe Kypca OCBOCHO
TIOJTHOCTBIO, O3 TPOOEIIOB, HEKOTOPHIC
yMeHUs ChOPMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
MPOrpaMMOH YIeOHBIE 3aIaHHS
BBINOJTHEHBI, HEKOTOPBIE BUJIbI
3a1aHII BBIIOIHEHBI C OIIMOKAMIL.

«Y TOBJIETBOPUTEITBHO -
TEOPETUYECKOE COZIEPKaHHE Kypca
OCBOEHO YaCTYHO, HO POOEJIbI HE
HOCSIT CYIIIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBbIE YMEHHS padoThI C
OCBOEHHBIM MaTepHUaiOM B OCHOBHOM
c(hopMHPOBAHBL, OOJTBIIIHCTBO
TPETYCMOTPEHHBIX IPOrPaMMON
00y4eHHs ydeOHbIX 3a/1aHNi
BBITIOJHEHO, HEKOTOPBIE 13
BBITIOJIHEHHBIX 33JJaHUI COZIEPYKaT
OILIMOKH.

«HeynoreTBOPUTEITLHO -
TEOPETHUECKOE COJIEpYKaHuUe Kypca He
OCBOCHO, HEOOXO/TMBIC YMEHHS HE
c(hOpMUPOBAHBI, BBITIOTHEHHBIE
y4eOHBIE 3a/IaHKS COTIEPKaT rPyobIe
OILIMOKH.

JIP 20, JIP 26, JIP | JluKraHTbl Kpurepun orieHMBaHMSI XMMAYECKOTO
34 [pakTyuecka | TUKTaHTA:
MP 1, MP 2, MP 4, | sipabora 3a KaK/IbIiA paBTbHBIN OTBET -1 Oarut
Tema 2.1 Beenenne. MP 8, MP 10, MP | (npaktudecko | 3a HempaBWIIbHBIH 0TBeT — O
OCHOBHBIE TIOHSATHS U 12, € 3a/1aHKC) 0aIoB
3aKOHBI XHMUH MP 24 Kpurepn oLeHMBaHYS TIPAKTHYECKOTO
IIP6 1, IIP6 2 3aTaHIT:
Yo 01.01, Yo 01.02 3a NPaBIIBHBIN AITOPUTM PELLIEHHS
Yo 01.03 3aza4 -1 Oaut
30 01.01, 30 01.02
Tema 2.2 1IP6 1, I1P6 2, JIMKTaHTHI Kpurepin orieHNBaHNS XUMIYECKOTO
[Meproauueckuii 3aK0H 1IP6 5 Tpaxriiecka AVIKTAHT. 5
M TIepHOaHIeCcKas Yo 01.01, Yo 01.02 | apabota 3aKa)K,Z[bH/IHpaBI/UII1HBH/IOIB€T-1 Garun
Yo 01.03 (mpakTidecko | 3a HempaBUILHBINA OTBET — 0
cuctema 30 01.01, 30 01.02 | esamanve) | Gawios
I[.I/I.MCH,Z[CJ'ICCBa. JIP 20’ JIP 26, JIP

Kpureprn orieHMBaHus MPAKTIYECKOTO
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Crpoenue aToma
Crpoenue BemecTna.
XuMHYecKas CBSI3b

34
MP 1, MP 2, MP 4,
MP 8, MP 10, MP

3a/IaHYSL:
3a NpaBIIIbHBIN ATTTOPUTM
pereHus3aiad -1 6amt

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

12, MP 24
9. JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHys TecTa:
34 Ipaktiecka | 3a KaxkIplid PABIUIGHBINA OTBET 10am1
Tema 2.3 Bopa. MP I, MP 2, MP 4, | spabora 3a HenpaBuIIbHEIA oTBET — 0
PactBopEL. MP 8, MP 10, MP | (npaktidecko | 6amioB
DIIEKTPOIUTHYECKAS 12 € 3a1aHue) Kpurepuu OLIEHMBAHYSI IPAKTHYECKOTO
JTUCCOIIAAITUS 11P6 2 Sa/iaHIs.
Yo 01.01, Yo 01.02 3a MpaBWJIbHBIN A/ITOPUTM PEILICHHS
Yo 01.03 3a71a4 -1 Gyt
30 01.01, 30 01.02
10. JIP 20, JIP 26, JIP | Tecr Kpureprn oriennBanms tecta:
34 [NpaxTryecka | 3a Kbl MPaBAIbHBIA OTBET 10armt
2.4 Knaccuduxarms MP I, MP 2, MP 4, | sipadora 3a HenpaBWIbHEIH oTBET — 0
HEOPTAHMTCCKIX MP 8, MP 10, MP | (npakTudecko | OayijioB
. 12 € 3a/1aHue) Kpurepun orieHMBaHMS MPAKTIYECKOTO
COCITMHCHHUI U MX 11P6 2, I1P6 4 —
CBOWCTBA. XUMUYCCKUE | I7P6 5 ITP6 6, 34 IPABIIGHBIIH A/TOPHTM PELLICHIST
[peaKIn IIP6 8 3aza4 -1 Oat
Yo 01.01, Yo 01.02
Yo 01.03
3001.01, 30 01.02
11. JIP 20, JIP 26, JIP | Tecr Kpureprm orieHrBaHms TeCTa:
34 JIuKTaHTHI 3a KayK/pIi MpaBIITBHBINA OTBET 10arT
MP 1, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINH OTBET — 0
T MP 8, MP 10, MP | sipabota Oaju10B
eMa 2.5 Metauibl u
12 (mpakTidecko | Kpurepun orieHUBaHYS PAKTHYECKOTO
HEMeTaJUTbl. XUMHUS U 11P6 1. PG 2. D— —
KU3HB I1P6 3, I1P6 4, a MPABAIBHBIIA ATTOPUTM PEILICHHST
IIP6 5, IIP6 6 3amay -1 Oaynt

5.2 Ilpome:kyTouHAas aTTeCTAUSA

[IpomerxyTouHas aTTecTalys o0yJaromuxcs OCYIECTBISETCS 10 3aBEPIICHUH U3yYeHUsT Y4eOHOT O
npeameTa «XHMHS» U MT03BOJIAET ONPENEIUTh Ka4eCTBO U YPOBEHB €€ OCBOCHHUSI.

dopma NPOMEKYTOUHON aTTeCTALlMU MO MPEeIMETy «XUMus» — TMPPepeHInPOBAHHbIN 3a4ET

Pe3yabTaThl
o0yueHust

OueHovHbIe cpeacTBa
JJIsl IPOMEKYTOYHOM aTTecTANMHU

I1P61, TTPG2, ITP64,
I1P65, ITPG6, ITP67,
I1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP
24,T1P6 2, TIPG 5
Y0 01.01, Yo 01.02
Y0 01.03

1)S, P, Si
3. Okcup yriepona (IV) sBasiercst
1) amdoTepHBIM 2) KHCIOTHBIM 3) HECOTIEO0Pa3yIOMIUM
4.HeoOpaTtumasi XMMHUYeCKas peaklusi NPOU30HAET MpH CIMBAaHUU DPACTBOPOB

2)P, S, 0

3)Se, S, O

Tect

1.CxeMa pacmpeielieHust SJIEKTPOHOB IO CJIOSM B aTOME XUMHUYECKOTO JJIEMEHTa,
00pa3ymoIero CoeIMHEeHUsI, COOTBETCTBYoITHE o0muM hopmyinam H2D u 503
1)2e,6e 2)2¢e,8e,5¢ 3)2e,8¢,6e 4)2¢,8e,7¢

2.Ps 571eMeHTOB, paclOJIOKEHHBIX B MOPSIKE YBETHUCHHUS aTOMHBIX PaJInyCOB:
4)Be, B, Al

4) OCHOBHBIM
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3001.01,30 01.02

BElIECTB, (DOPMYIIBI KOTOPBIX:

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

5.BepHbl 11 crieayroniue BhICKa3bIBaHUS ?

A. Crenens okucieHusi atoMa xpoma B coenunenunu CrO pasna +3

b. Crenens okucnenus aroma xpoma B coequaennu Cr203 pasna +3

1) BepHO TONBKO A 2) BepHO Tosibko b 3) BepHBI 00a cyxaeHus 4) ob6a CyXICHHS
HE BEPHBI

6. C pa36aBJIecHHOW CEPHOM KUCIIOTOM pearupyror:

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

Kputepuu onenku: Beimosneno 90-100% 3amanuii-onieHka —«5»

80-89% - omneHka «4»

70-79% - onenka «3»

Memnbuie 70% oneHka «2»

4) AI2(SO4)3 u

I1P61, TTPG2, ITP64,
I1PG5, TTP66, ITP67,
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

IpakTnyeckoe 3axanue
1 BapuanT

1. PacmpeneneHue 5JIEKTPOHOB IO SHEPreTHIECKHM  YPOBEIM 2e, 8e, 2e
coorserctyer uactuie 1) Mg® 2) 073) Mg?*4) S
2.B psany anementoB Na — Mg — Al - Si

1. yMeHbBIIAIOTCS PaInyChl aTOMOB

2. yMEHBIIIAETCs YHCIIO MPOTOHOB B sIIpaX aTOMOB

3. YBEIMYHMBACTCS YUCIIO MIEKTPOHHBIX CIOEB B aTOMax

4. yMeHbIIaeTcs BhICIIAS CTENEHb OKUCIICHUSI aTOMOB B COSMHEHHIX
3. dakTop, He BIUSIOMNN Ha CKOPOCTh XUMHUYECKHUX PEaKIIHiA,

1. mpupopa pearupyroumx BemecTB

2. TeMIieparypa

3. KOHIICHTpAIlHs pearnpyrollux BEIIeCTB
4)THn XMMHYECKOH peakuuu
4. Haubonee 371eKTpOPOBOAHBIM METAJUIOM U3 NIEPEUUCICHHBIX SBISETCS

1. uwunK 3) cBUHEI]

2. menp 4) Xxpom
5. Merai, He OTHOCSIIANCS K METOYHO3EMETBHBIM,
1)maruwmii 3) cTpoHIui
2)kanpuuit 4) 6apuit
6. Hanbonee akTUBHO pearupyeTt ¢ BOAOH

1. ckanmuii 3) Kanui

2. MarHu# 4) KajabIui
7.ArperaTHoe COCTOSIHHE MO/1a TIPH HOPMATIbHBIX YCIOBUIX

1. xunkoe 2) TBEpnoe 3) razooOpazHoe
8. Merami, ¢ KOTOpPHIM HE B3aMMOJCHCTBYET KOHIIGHTPUpPOBAHHAs CepHas
KHCIIOTA,
1)xene3o 2)Marauii 3)uHK 4)HaTpUit
9. TecToBbIE 3aJaHMsI HA COOTBETCTBHE.
10. VYcraHOBUTE COOTBETCTBHE MEXKAY pPEarupyronuMu
MPOYKTAMH UX B3aUMOJICHCTBUSI.
A) Cu +Cl; 1) Cu(OH),u Cl,
B) CuO + HC1 2) CuCl
B) Cu,0O + HCI 3) CuClu H,O
4) CuCl,
5) CuCl u H,0
11. YcraHOBHWTE COOTBETCTBHE MEXIy THIIAMH W YPaBHCHHSAMH XHWMHUYCCKUX
peaKkuui.

BCIICCTBAMU H
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THUITbI XUMWYECKWX PEAKIIMI
A) coenunenus, OBP, HeoOpatumas
b) paznoxenus, OBP, sngorepmuyeckas
B) coenunenus, OBP, romorennas
YPABHEHUS PEAKIIWIA
1. Nz(r)+ 3H2(r)<—> 2NH3(F)+ Q
2. 2KNO;= 2KN02+02+Q
3. FeO+C —>Fe+CO-Q
4. 4Fe + 30,+ 6H,0 = 4Fe(OH)3
5. 2Al + Fe;03= 2Fe + Al,03+Q
12. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anumuTe ypaBHEHUS! PEAKIUi, C MOMOIILI0 KOTOPHIX MOKHO OCYIIECTBHUTH
npespaiieaus Zn — ZnCl,— Zn(OH);— ZnO
s mepexona 2 3anuiinuTe MOHHOE YpaBHEHUE.
14. K 34,8r cynbdara kanus NPUWIKJIA pacTBOp, coiaepkammii 83,2 T Xiopuaa
Oapusi. Onpenenute Maccy odpasoBaBiierocs ocaaka. (50).
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOIIBIO 3JIEKTPOHHOTO
Oananca. Cu +HNO3—>C11(NO3)2+NO +H,0.

2 BapMaHT
1. PacnpeneneHue »SJIEKTPOHOB II0 HHEPreTUYECKUM YpOBHsSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY
1. yrnepona 3) docdopa
2. cepsl 4) xy0pa
2 B pany snementoB C—-N -O - F
1. ymeHbIIaeTcs BBICIIAS CTETIEHb OKUCICHUS SJIEMEHTOB B COSIMHEHHIX
2. YBEIMYHBAIOTCS PAJHYChI AaTOMOB
3. yMeHbIIIaeTcs BOCCTAaHOBHUTEIbHAS! CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEeTWYHMBACTCS BBHICIIAS CTCTICHH OKHCIICHHS 3JIEMCHTOB B COCTMHEHUSX
3. @akTop, HE BIUAIOIINN HA CKOPOCTh XUMHUECKUX PEaKIIHiA,
1. xarammzarop
2. cnoco0 MOJTy4YeHUs! peareHTOB
3. Tpupoja pearnpyroIInux BEIIeCTB
4. KOHIICHTpAIlUs pearnupyrolInX BEIIeCTB
4. Meta, He OTHOCSIIUIACS K IICIOYHBIM METaJIIaM,
1. xanuii 3) nutuit
2. Kanblwii 4) HATPHA
5. CBOWHCTBO pTyTH, KOTOpPOE OrpaHMYMBAaeT €€ TNpPUMEHEHHUE B OBITOBBIX
TEPMOMETpPax
1. arperatHoe COCTOSIHHE
2. Temmeparypa IUIaBJICHH
3. TOKCHYHOCTH
4. BBICOKAs MJIOTHOCTH
6. Boopo Henb3st MOTYYHUTh MyTEM B3aMOJICHCTBHUS METAJUIOB C KUCIOTOM
1. a3zotHOI 3) consHOM
2. cepHoii 4) hochopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopo1o pacTBOpsIeTCS B BOJIE
2. HE UMeeT 3amaxa
3. OakTepuiuacH
4. nerue BO3IyXa
8. Boa B3anMOIeiCTBYeT C KaXKIbIM U3 BEMIECTB, () OPMYIIBI KOTOPBIX

23




1)Ca u Nay0 2) Na,O u Cu 3)CuO u N2054)ZnO u SO,
9. TecToBbIe 3aJaHHSI HA COOTBETCTBHE,
10. YcraHoBHUTE COOTBETCTBHE MEXKIY HCXOAHBIMHU BEIIECTBAMU U MPOAYKTAMU
peaKuui.
A) Nau H,O 1) Na,SOz; 1 H,O
b) Na,O u H,0 2) NaOH u H,O
B ) NaOH u SO, 3) NaOH u H;
4) NaOH
11. YcraHoBHTE COOTBETCTBUE MEKY TUIIAMU M YPAaBHEHUSIMU PEAKIUH.
THUITbl XUMHUYECKUX PEAKIIMIA
A) 3amemenusi, OBP, sanorepMuueckas
b) paznoxenus, OBP, sx3orepmuueckas
B) coenunenus, OBP, HeoOpaTumas
YPABHEHNS PEAKIIUIA
Nory+ 3Hy > 2NH3z+ Q
2KNO3= 2KNO,+0;, +Q
FeO + C — Fe + CO -Q
4Fe + 30,+ 6H,0 = 4FE(OH)3

5. 2Al + Fe;03= 2Fe + Al,03+Q
12. 3apanus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anummTe ypaBHEHUS PEeaKkIWid, C MOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH
npespauieHns MgO— MgCl,—Mg(OH),— Mg(NO3),
Jns nepexona 3 3anuIIMTE HOHHOE YpaBHEHHUE.
14. K pactBopy, comepxamemy 63,97 HUTpaTa alIIOMHHHS, TPUIWIA PACTBOD,
comepxkammii  39,2r  ¢ochoprori  kucnorel. Omnpenenure wmaccy (ocdara
ATIOMUHUSL.
15. PaccraBbTe KO (DHUIMEHTHI B YPAaBHEHUH PEAKIIMH C IIOMOIIBIO 3JICKTPOHHOTO
6amanca. Cu + HNOz— Cu(NO3)2+ NO,+ H,0
Kpurepun onenku:
KOHTPOJIbHAsE paldoTa TpeICTaBleHAa B YCTAaHOBIEHHBIH CPOK M odopmieHa B
CTPOTOM COOTBETCTBHM C W3JIOKCHHBIMH TPEOOBAHUSMH; TIOKAa3aH BBICOKHUI
YpOBEHb 3HAaHUS U3YUYEHHOT0 MaTepHala Mo 3a/laHHOM
TeMe, MPOSBICH TBOPUYECKUH TOJXOJ MPH OTBETE Ha BOMPOCHI, YMEHHE TIIyOOKO
aHAIM3UPOBAThH MpOoOJIeMy U JAenaTh 0000IIarolue BHIBOABI; paboTa BHIMIOTHEHA
IPaMOTHO C TOYKH 3PEHHUs MOCTABJICHHOH 3a7auu, T.e. 6€3 OINOOK M HEeI0YETOB
WIN JOMYIIEHO He 00Jiee OJJHOr0 HeJ0UeTa OLIEHKa «5».
KOHTpOJIbHAsE paboTa MpeJCTaBleHa B YCTAaHOBJIEHHBIM CpOK M OQoOpMIIEHa B
COOTBETCTBUM C H3JIO)KCHHBIMH TpPEOOBAaHUSMU; MOKA3aH JOCTATOYHBIA YpOBEHBb
3HaHWS U3YYEHHOTO MaTepualia o 3aJJaHHOH TeMe, MPOSBICH TBOPUYESCKUN TIOXO0.
IpU OTBETE HA BONIPOCHI, YMEHHE
aHAJIM3UPOBATh MPOOIEMyY M JieiaTh 000OIIaroe BIBOABI, paboTa BBHIMOJHEHA
MOJTHOCTBIO, HO JIOMYILEHO B HEl: a) He Oosiee 0JTHON Herpy0Ooil OIIMOKK U OJJHOTO
HeqoueTa 0) uin He OoJiee ABYX HEJOUETOB OICHKA «4».
KOHTpPOJIbHAsE pa0doTa Mpe/CTaBlIeHa B YCTAHOBJICHHBIM CPOK, Mpu O(OopMIEeHUN
paboThI AOMYILEHbl HE3HAUYNUTEIbHBIE OTKJIOHEHUS OT
M3JI0’)KEHHBIX TPEOOBaHMIA; TOKa3aHbl MUHUMAJIbHBIC 3HAHUS 10 OCHOBHBIM TeMaM
KOHTPOJIbHOM paboThI;
a) He O6oJsiee IBYX TPyObIX OMIHMOOK,
0) He Oosiee OAHOM rpy0Ot OMMOKKM U OHOTO HEIOYETa,
B) He OoJiee IByX-TpeX HerpyObIX OINOOK,
) oAHa HerpyOas omuoOKa U TpU Hel04eTa,
1) IpU OTCYTCTBUH OIIMOOK, 4-5 HE0UETOB

AP
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BBITIOJTHEHO HE MEHEE ITOJIOBUHBI PAOOTHI OIIEHKA «3 .

YHUCIO OMMOOK M HEIOYETOB NMPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTABJICHA OIICHKA «YIOBJICTBOPUTEIHHOY HIIH €CIIU TPABUIBHO BHIITOJHEHO
MEHEee TIOJIOBUHBI PaOOTHI;

ecii 00yJaroIHiicsl He PUCTYMAN K BBIIOJTHEHHIO PA0OTHI HITH MPABUIIEHO
BBINOJIHWI He OoJiee 10 IpOIEeHTOB BCeX 3a/laHMi OLIEHKa «2».

Kpurepum oueHku ouggepenyuposannozo 3auema

- «OTIANMYHO» - TEOPETUYECKOE COJAEpkKAHHE Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOernos,
yMeHHs c(hOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTpaMMOl yueOHbIC 3a/laHuUs BHITIOJTHEHBI, KAYECTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomuio» - TEOPETUUYECKOE COJEp)KAHUE Kypca OCBOEHO IOJIHOCTBbIO, 0€3 IpoOesnos,
HEKOTOpBhIE yMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoN YydeOHbIe
3aJlaHus BHIMIOJTHEHBI, HEKOTOPHIC BU/IBI 33 IaHUI BHITIOJTHEHBI C OIITHOKAMH.

- «Y IOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJEep’KaHWEe Kypca OCBOCHO YacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHbBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoil 00ydeHUS
Y4eOHBIX 3aJJaHHI BBITTOJHEHO, HEKOTOPBIC U3 BBITIOJHEHHBIX 3a/IaHUN COJIEPKAT OIITUOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHs He ¢(hOPMHUPOBAHBI, BBIMOJTHCHHBIC YI€OHBIC 3a/IaHUS COJIEPIKAT ITPyObIe OMUOKH.
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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 NIENAarOrHYECKUE TEXHOJIOIUHU:

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
UHTEPAaKTUBHbIE JESTEIbHOCTH
METO/Ibl 00yUCHUS

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

YaCTHOCTH YMEHHMU yueOHBIX AEUCTBUN. | 3aIUIAHUPOBAHHBIX
CaMOCTOSITEJILHO ornepanuii)

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

JEATEIbHOCTH,

TOTOBHOCTH HaXOAWTh

peleHre yyeOHbIX U

COIMATBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

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

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

3 | 3mopoBbecOeperatony | -obecrneueHue -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
«(U3KYIBTMUHYTKHY, | IICUXOJOrHYecKast
«(uskynpTrayse» Bo | armocdepa.
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BpEMSI 3aHSTHUS;
-HaJIU4Yne
«3MOIIHOHAJIFHBIX
Pa3psAa0K»: IIYTOK,
YIIBIOOK,
FOMOPUCTUYECKUX WU
MOYYUTETBHBIX
KapTUHOK, IIOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHHUH C
KOMMEHTApUSIMU U T.II.

HuTepakTuBHBIC BoBneuenue kaxaoro | AKTUBHas ['pynmnoBas AesITeNbHOCTD B
TEXHOJIOTHH oOyuatoierocs B JIeATETbHOCTh VIpaXHEHUSIX, 00CYKIeHUE
o0pa3oBaTeNnbHbI KaXKI0Tr0 OOIINX peleHui
porecc oOyudaromierocs Ha
3aHATHUH,
00BEKTUBHOE
OILICHUBAHHE
JIeATETbHOCTH
oOyuJaromierocs Ha
3aHITHH.
Keiic-meton (A. BrisiBnenue, ot0op 1 | AHanM3 cuTyauuu 1 | 3HAKOMCTBO C CUTYalllei,
Honropykos) pelnieHre NpoOIEMHBIX | BEIpaOOTKa BBIJICJICHHE TTPOOJIEMBI,
CUTYaIluH, MPAKTUIECKOTO MO3TOBOH IITYpM,
OcMeIciieHne perieHus aHAJIN3 TIPUHATUS
3HAYEHUH JeTaneu, COBMECTHBIMHU peleHuH,
OITMCAHHBIX B YCHWJIMSIMU MUHU- Pemenue 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 | yectB | mpaktu | ®PI'OC COO
3aHSATUHI 0 yeckoii (ymertn)
4acoB | MOAT0OTO
BKH
Pasznen 1. OPTAHUYECKAS XUMUSA 6 0
Tema 1.2 [IpakTrueckoe 3aHATHE Nel. 2 0 I1P6 1, TTPO
Yraeogoponsl M ux | [lonydeHne 3TuieHA W U3y4YEHHUE 2,
MIPUPOTHBIC €ro CBOMCTB. I1P6 4, TTPO
HCTOYHUKHU 5, I1P6 7,
I1P6 8
Tema 1.3 [Ipaktnueckoe 3anstue Ne 2. 2 0 [1P6 1, ITP6
Kucnopoacoaepxany | KauectBeHHbIe peaxkuuu 2,
W€ OPraHUYECKUE | OJHOATOMHBIX M MHOIOaTOMHBIX [1P6 4, TTP6
BellleCcTBa CIIUPTOB, YKCYCHOU KHCJIOTHI. 5, ITP6 7,
ITP6 8
14 IIpakTtnueckoe  3aHATHe  Ne3. 2 0 I1P6 1, TIPG
Azorconepxaimue | KauecTBeHHBIC peakiiny Ha OCITKH. 2,
OpraHUYeCcKHe I1P6 4, ITPO
COEIUHEHMUS. 5,11P6 7,
[Tonumepsl. ITP6 8
Pa3nen 2. OBIIASI U HEOPTAHUYECKAS XUMUSA 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 U UX | UHIUKATOpPaMHU.
CBOMCTBA
XuMHuecKue
peakimn
Tema 2.4 JIaGoparopHoe 3ansTHe Ne2. 2 0 I1P6 2, TIPG 4
Knaccudukanms KauecTBeHHbIE peaku Ha [1P6 5, TTP6
HEOPraHMYECKUX | OMpeeneHne cynbhar, CUINKaT, 6, I[1P6 8
COCIMHEHUH M UX | KapOOHAT U XJIOPHUJ HOHOB
CBOMCTBA
XUMUYECKUE
peakuumn
Tewma 2.5 Metamner | 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

Kontponupyemslie
Konrtponbnas Kontpomupyemsie
paziesbl (TEMBbI) OueHovHbIe CpeaCTBA
TOYKa pe3ynbTaThl
y4eOHOro npeaMeTa
Nel Paszgen L. Kontpoabnas | 1. Tecr
Oprannueckast XuMus padora Nel 2. IIpakTnueckoe
3aJlaHue.
3. Keiic 3agaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
OO6wmas u paGora Ne2 2. IlpakTuueckoe
HEOpraHu4ecKas 3a/1aHue
XUMHUSA 3. Keiic 3agaua
Mpome:xxyrounas | [uddepenunpoBannblit Bomnpocs! k 1 Teopetnueckue
arrecTanus 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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