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

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouast mporpamMma y4eOHON AMCHUITTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJATOTOBKH
CIICLIMAIMCTOB CPEIHEro 3BeHa Mo cnenuaibHocTh 15.02.14 OcHaleHre cpeAcTBaMu aBTOMAaTH3allUU
TEXHOJOTHYECKHUX IMPOIECCOB M MPOU3BOACTB (MO oTpacisim). PabGodas mporpamMma cocTaBlieHa IS
OYHOH (HOPMBI OOYUECHUSI.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIHIENHAJIUCTOB CPelHero 3BeHa

Y4eOHast AUCIUILTIHA «XUMUS» OTHOCUTCS K 00111e00pa30BaTeIbHOMY UK IPOTPaMMBI
MOATOTOBKU CIIEIUAIINCTOB CPEAHET0 3B€HAa U OTHOCUTCS K npeamMeTHoit obnactu ®I'OC cpeanero obiiero
obpa3oBanus «ECTECTBCHHBIC HAYKHY.

YpoBeHb oOcBoeHHs Yy4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero ooOmero
oOpa3oBaHus 0a30BbIH.

PaGouass mporpamMma y4eOHOW IUCHUIUIMHBI «XHUMHS» UMEET MEKIUCHUIUIMHAPHYIO CBS3b C
obmeoOpazoBarenpbHbIMU yueOHbIMU AuctmmuinHamu [1J].01 «Martematukay, [171.02 «Dusukay.

YueOubiii mnpenMer «XuUMHS» SBISIETCS MPEIUISCTBYIOIIUM ISl  W3Y4YEHHs Cleayrolen
mucuurmuasl MJIK.03.02 [TpombiniuienHass 6€30mMacHOCTh U OXpaHa TPy/a.

2 IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATLIINHBI

OcBoeHUE conaepKaHHUA  y4eOHOW  JUCHMIUIMHBI — «XUMHUS»  00ECIEeUMBaeT  JIOCTH)KEHUE
00y4aroIuMHUCs CIEIYIOINX Pe3yIbTaTOB:

JINYHOCTHBIE pe3yJbTaThbl

1P 20 c(hOopMUPOBAHHOCTH 370POBOTO M O€30MacHOr0 00pas3a >KMU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K
CBOEMY 3/I0POBBIO;

JIP 26 | rOTOBHOCTb U CITIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

OCO3HAaHUEC NICHHOCTU HaquOP’I ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

JIP 34

MeTal’[pe}lMeTHble Pe3yJbTaThbl

CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTL U  aKTyaJIM3UPOBATH HpO6JICMy, paccMaTpuBaTtb €€

MP 1
BCECTOPOHHE;

Mp o | YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK WM OCHOBAaHUS JJIS CpAaBHEHUS, KiacCU(UKAIUU U
00001eHM,

MP 4 | BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B PACCMAaTPUBAEMBbIX SIBICHUSX;

MP 8 CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IMOMCKY METOJOB PEIICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIM4YHbIX METO/I0B IIO3HAHMSI,

q)OpMHpOBaHI/IG HAayY4YHOI'O THIla MBIIJICHWA, BJIAACHUC Haquoﬁ TepMHHOHOFHeﬁ, KIIIOYE€BBIMHU
INOHATHUAMHU U MCTOJaMHU,

MP 10

BBISIBIISITH IPUYNHHO-CJIEACTBEHHBIE CBSI3U M AKTYAJIM3UPOBATH 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
MP 12 | pelieHus, HaXOAWTh AapPryMEHTHI IJis JOKa3aTelIbCTBA CBOUX YTBEPXKICHUMU, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PEIICHUS

UCIIONIb30BaTh CPE/ICTBA MH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHMU3AllMOHHBIX 3aJa4 ¢ COOJI0JeHHEM TpeOOBaHUMN
OPTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEpeKEeHHsI, TPABOBBIX U ITHYECKHIX
HOPM, HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

MP 24

IIpenmeTHbie pe3yabTaThl

c(OPMHPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIOUIEH €CTECTBEHHOHAYyYHOU
[1P61 | xapTUHBI MHpa, POJIM XUMHUH B MO3HAHUU SBJICHUM NMPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOHM Ui pelIeHus




MPAKTUYECKUX 3a7a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOJAHON Cpelie;

I1P62

BIIQZICHUE CHCTEMOM XUMHUYECKUX 3HAHMM, KOTOpPas BKIIOYACT: OCHOBOIIOJIATAIONINE TOHSITHUS
(XMMHYECKHUI DJIEMEHT, aTOM, 3JICKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HWOH, MOJICKYJIa, BaJCHTHOCTh, OJJICKTPOOTPHUIIATEILHOCTh, CTEICHb OKUCICHUS,
XUMHUYECKasi CBA3b, MOJb, MOJSIpHash Macca, MOJIAPHBIA O00bEeM, YIIEPOJIHBIN CKEJET,
GyHKIMOHATBHAS TPYIIa, pajavKajl, WU30MEpHs, U30MEPhbl, TOMOJIOTHYECKUA P, TOMOJIOTH,
YIIEBOMOPOABI, KHUCIOPOA- M a30TCOJCPIKANINE COCJAMHCHUS, OWOJOTMYECKH AaKTUBHBIC
BemecTBa  (yriaeBoAbl, JKUPBI, O€JIKH), MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPUCTAJUTMYECKAsl PelIeTKa, TUIIbl XUMHUUYECKUX PEeaKIui
(OKHCITMTENIbHO-BOCCTAaHOBUTENBHBIC, IK30-U DHIOTEPMHUYECKHE, PEaKIIMd HOHHOTO OOMEHA),
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, SJIEKTPOJUTUYECKAS TUCCOLMAIUS, OKHUCIUTENb,
BOCCTAaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEAKIIUU, XUMUIECKOE PAaBHOBECHUE), TECOPUHU U 3aKOHBI
(Teopusi XMMHMYECKOTO CTpOEHUsI opraHudyeckux BemectB A.M. byriepoBa, Teopus
SJIEKTPOJUTUYECKON aucconuanuu, nepuoandeckuit 3akoH JI.M. MenneneeBa, 3akoH
COXPAHCHHSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHHU, (AKTOJOTHUSCKUC
CBEIICHHMSI O CBOWCTBaxX, COCTaBe, IMOJyYEHUU M O€30IMaCHOM HCHOJIb30BAaHUM BAKHEHIINX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOMN JCSITEIILHOCTH YEJIOBEKA,;

I1P63

Cq)OpMI/IpOBaHHOCTb YMeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC INPU3HAKU W B3aUMOCBA3b HU3YYCHHBIX
HOHSITI/If/i, NPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHA IPH OINHMCAHHUU CTPOCHUA U CBOICTB
HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ; BBIBJIATH B3aHMMOCBA3b
XUMHYCCKHX 3HAHUM C IIOHATHUIMH U NpCACTABJICHUAMU JOPYIrUX C€CTCCTBCHHOHAYYHBIX
MMpEaAMCTOB;,

I1P64

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh HAMMEHOBAaHUS XMMHUYECKUX COEAMHEHUI
MEXYHApPOJHOIO0 COH3a TEOPETHUYECKON M MPUKIAAHOM XUMMM U TpUBUAJIbHbIE Ha3BaHMS
BaXHEHIIMX BeUIeCTB (ATWUJICH, alleTWJIeH, TJUIepuH, (eHos, Qopmanbaerua, yKcycHas
KUCJIOTa, TJIMLUH, YrapHbI TIa3, YrJaeKUCHbld ra3, aMMMak, ramieHas H3BECTb, HErauleHas
U3BECTb, MMUTHEBAS COJA U JIPYIMX), COCTABIATh (POPMYJIbl HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XUMMUYCCKUX peakiuid, OOBSICHATh HX CMBICH; IOATBEPKIATh
XapaKTepHblE XUMHYECKHE CBOWCTBAa BELIECTB COOTBETCTBYIOLIMMHU HKCIEPUMEHTaMU U
3aNMCsIMM YPaBHEHUH XMMHUYECKUX PEAKLINN;

I1P65

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX HEOPTAHMUYECKUX U
OPraHUYEeCKHUX BEIIECTB K OINPEIEICHHBIM KJIaccaM U IpyIIaM COEIUHEHUH, XapaKTepU30BaTh
WX COCTaB M BaKHEWINIME CBOMCTBA; OMPENENSATh BHUJBI XMMHUYECKHX CBsi3el (KOBaJ€HTHAas,
WOHHAS, METAJJIMYecKasi, BOAOPOJHAS), THUIBl KPUCTAITMYECKUX PEIIETOK BEIIeCTB;
KJIACCU(DUITMPOBATh XUMUYECKHE PEAKITUH;

I1P66

BJIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX SIBICHUN
(mabmroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHNUE);

[1P67

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH PACUETHI MO0 XUMUYECKUM (DOpMynaM M ypaBHEHUSIM
XUMHUYECKUX PEAKIINI C UCTIOIb30BaHUEM (DU3UUYECKUX BEITMYUH, XapaKTEPU3YIOIINX BEIIECTBA
C KOJMYECTBEHHON CTOPOHBI: MacChl, o0ObeMa (HOpMalbHBIC YCJIOBHSI) Ta30B, KOJIHYECTBA
BEIIIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XWUMHYECKHE 3HAHUS [UJIl TPUHATUS PEIICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHHUEM;

I1P68

C(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBAaTb M  BBINOJHATh XUMHYECKHUH HKCIHEPUMEHT
(mpeBpallleHus1 OPraHNYeCKUX BEUIECTB IIPU HAaIpPEBAaHUU, MMOIYYEHHE ITUIEHA U U3YYEHUE €T0
CBOMCTB, KaUECTBCHHBIC PEAaKIMK HA AIbACTUIBI, KpaXMall, YKCYCHYIO KHCJIOTY; JAE€HaTypauus
OETIKOB MPH HarpeBaHHUHM, I[BETHHIC PEAKIMU OEJIKOB; NMPOBOAUTH PEAKIUH HOHHOTO OOMEHa,
OTIpeIeNATh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHbBIE peakluu Ha Cyiab(par-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, Ha KAaTUOH AaMMOHUS; pElIaTh JKCIEPHMEHTAIbHbIE 33Jaud IO TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBUM C MpaBWJIAMH TEXHHUKH O€30MacHOCTH IPHU
oOpalleHnn ¢ BEIIeCTBAMHU M J1a0OpaTOpHBIM OOOPYIOBAaHUEM; HPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (GopMe 3almuCH YPaBHEHHMH COOTBETCTBYIOIIMX peakUui u




‘ (dbopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

3 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JUCIUAILIMHBI

3.1 O6beM yueOHOM AMCUUIITUHBI M BBl Y4e0HOMH padoThl

Bun yueGHOM paboOThI O0Bem B yacax

O6bem 00pa3oBaTenbHOM MPorpaMMbl y4eOHOW AUCHIUTUINHBI 40

B T.4. B (hOpMe MPaKTHIECKOH MOTOTOBKH HE HpeaycMoTpeHa

BT. 4.

28
TeopeTuiecKkoe o0ydyeHue

6
MPaKTUYECKHUE 3aHATUS

6

nabopaTOPHBIE 3aHATHS

caMocTosTebHAs paboTa He npexycmotpena

MMPOMEIKYTOUHAA aTTCCTAlUA

[Tpomexxyrounas arrectanus AuddepeHunpoBaHHbIN 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€HHsI OpraHWYecKMX coeluHeHuit 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. 'omosnoru u romomnorus. Hauamna
HoMenknatypsl [UPAC.

Knaccudukanmst peaknuii B opranndeckor xuMuu. Peakim
MIPUCOETNHEHUS (ruapupoBaHus, raJjloreHUuPOBaHMUS,
TUAPOTraJIOr€HUPOBAHMS, TUpaTalyy). Peaknun
OTILEIUICHUS (AETUAPUPOBAHUS, JETUIPOraIOreHUuPOBaHUS,
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.

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

Hedrts. CoctaB u mepepabotka Hedtn. Ileperonka nedtu.
HedrenpoaykTsl

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, Yo 01.02
Y0 01.03

30 01.01,30 01.02




Tema 1.3
Kucaopoacoaep:kamme
opraHuvecKue BemecTBa

I[nuaKanecmae C¢IMHHUIBI, COACPKAHHUEC

Cruptel. I[lomydyenune 5sTaHonma OpOXEHHEM TIIOKO3BI U
rufparanve stuieHa. ['WIOpoKCuibHas TIpynma  Kak
¢ynkunonanbHas. [loHATHE O TpeAETbHBIX OIHOATOMHBIX
crupTax. XMMHUYECKHE CBOMCTBA ATaHOJIA: B3aUMOJICHCTBUE
C HaTrpueM, oOpa30BaHHE MPOCTHIX M CIOXKHBIX 3(PHUPOB,
okucieHue B anpierui. [IpuMeHeHune 3TaHONIa Ha OCHOBE
CBOMCTB. Ankoronusm, ero MOCIIEACTBUS u
pEeAYIPEKICHHE.

['muuepuH Kak MpencTaBUTENb MHOIOATOMHBIX CIIUPTOB.
KauecTBeHHass peakiuss Ha MHOIOATOMHBIE  CIIMPTHI.
IIpumeHeHune rimneprHa.

Oenon. dusnyeckue M XUMHYECKHE CBOWCTBa (QeHoma.
B3anmHoe BiaHMsHHE aTOMOB B MoJekyiae (enona:
B3aUMOJICMCTBUE C THUIPOKCHUJIOM HATpUsi M  aA30THOMU
kuciotoil. [Ipumenenue enosa Ha OCHOBE CBOWCTB.
Anpperunsl. [Tonstue o0 anpaerngax. AnpJaeruaHas rpymmna
Kak (QyHKOUOHanmpHas. DopmalblIerujy U €ro CBOWCTBA:
OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, 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  pAl  NPEAEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KucHOT. [lonmydyeHune KapOOHOBBIX KHCIOT
OKHCIICHUEM albIEIUA0B. XMMHUUYECKUE CBOWMCTBA YKCYCHOM
KHUCJIOTBI: 00IIME CBOMCTBA C MUHEPAIbHBIMU KHCIOTaMU U
peakuus >Tepuukanuu. [IpuMeHeHue YKCYCHOW KHCIIOTHI
Ha OCHOBE CBOMCTB. BriCcIImne KHpHBIE 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.

Kupbr kak crnoxabsie 3¢upbl. Kinaccubukanus KHPOB.

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




XUMHYECKUE CBOMCTBA KUPOB: THAPOJIU3 U THUAPUPOBAHUE
KUAKUX KUpoB. [IpuMeHeHHne XKUpOB Ha OCHOBE CBOMCTB.
Mpuia.

VYrneBoasl. YTIEBOIBI, X KIACCU(PHUKAIMIL: MOHOCAXapHUIbI
(rmoko3a,  (pykro3a), aucaxapumbl  (caxaposa) W
noJyicaxapuapbl (Kpaxmai 1 LeJIos03a).

['moko3a — BemecTBO C JABOMCTBEHHOW (yHKImen —
aJIbAETUAOCITUPT. XUMHYECKHE CBOICTBA  TIJIIOKO3BI:
OKHCJICHHE B TJIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJICHHE B
copbut, cruproBoe Oposkenue. [IprMeHeHHe TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHue YIieBOAOB B KUBOW MPUPOJAE U KU3HU UEIOBEKa.
[TonsTe 0 peakuMsX MOJUKOHACHCALMU U TUIAPOIM3A HA
pUMepe B3aMONPEBPAIICHUMN: TII0OKO03a - OJIMCaXapul.
IIpodeccnoHaIbHO-OpHEHTHPYIOLIEE COAePKaHue

Bunst wm cocraB pactBopurened. Ilpumenenme s
pa3IMYHOr0 BUJA BEUIECTB.

[Tpaktueckoe 3anstue Ne 2. KauecTBeHHblE peakLMH 2 OK 01 JIP 20, JIP 26, JIP 34
OJHOATOMHBIX M MHOTOATOMHBIX CIIHPTOB, YKCYCHOM MP 1, MP 2, MP 4,
KHCJIOTEI. MP 8, MP 10, MP 12
I1P6 1, I1P6 2
[1PG 4, I1P6 5, T1P6 7,
I1P6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
1.4 A3oTconepxammue JMIakTHYeCcKHe eMHULbI, COJePKAHUE 8
OpraHu4vecKue [TonssitTue 00 amuuHax. Anudaruueckue aMHHBI, HUX 4 OK 01 JIP 20, JIP 26, JIP 34

coeqnHenus. Iloaumepsl.

KIaccupuKanus W HOMEHKIaTypa. AHWIMH,  Kak
opranndyeckoe ocHoBanue. [losyyenume aHwiIMHA U3
HUTpoOeH3oma. [I[puMeHeHe aHUIHA Ha OCHOBE CBOMCTB.

AMHMHOKHUCIOTHI Kak aMdorepHbie Tu(YHKIIMOHATBLHbBIE
OpPraHUYECKUE  COCIUHEHUS. XUMHYEeCKHE  CBOMCTBa
aMUHOKHCIIOT: B3aNMOJICHCTBHE CO IIeI0YaMM, KHCIOTaMH U
JIpyr ¢ Apyrom (peakuusi mojaukoHaeHcanuu). llentumaHas
CBSI3b W MoJUNenTuabl. IIpuMeHeHne amMUHOKHCIOT Ha

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

TIP6 4, TIP6 5

Y0 01.01, Vo 01.02
V0 01.03

30 01.01,30 01.02




OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAs, TPETUUYHAS CTPYKTYpPHI
OenkoB.  XUMHUYECKHE CBOMcTBa  O€JIKOB:  TrOpeHHe,
JIeHaTypauusi, TUIPOJIN3, IBETHBIE peakluK. buomornyeckue
GbyHKIIMHA OCTTKOB.

[omumepsl. benku 1 nonmrcaxapuabl Kak OMOMIOIMMEPHI.
[ImacTmaccsl. [Tonyuenue MOJIMMEPOB peakiueit
MOJIMMEPU3ALMH U MOJIMKOHEHCAUU. TepMOIIacCTU4HbIE U
TEPMOpPEAaKTUBHBIE TU1acTMacchl. [IpencraBurenu miactMace.
Bonokna, ux knaccugukanuus. [lonyuenue BoIoKoOH.
[TpakTHKO-OpHEHTHPYIOLIEE 3aaHHUE
IIpodeccnonanbHO-OpHEHTHPYIOLLIEE COAEPKAHHE
OtnenbHblE NMPEACTABUTENN XHUMHUYECKHUX BOJIOKOH U HUX
IPUMEHEHHE.

[Ipaktuueckoe 3anaTue Neo3. KauecTBeHHBIE peakuuu Ha 2 OK 01 JIP 20, JIP 26, JIP 34
OeTKu. MP 1, MP 2, MP 4,
MP §, MP 10, MP 12
I1P6 2, I1P6 5
I1P6 6, I1P67, ITPG 8
Y0 01.01, Yo 01.02
Y0 01.03
3001.01, 30 01.02
KonrtponbHas pabora no pasaeny | 2
PA3JIEJI 2. O0mas 1 HeopraHu4ieckasi XuMust 24
Tema 2.1 OcHOBHBIE JuiakTHYecKue eMHUIbI, COJePKaAHUe 4

INOHATHUA U 3AaKOHbI XUMHUH




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 ¥ KOJIMYECTBEHHBLI 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
OcHoBHble  3akoHbl  xuMuHM. CrexuomeTrpus. 3aKoH Y0 01.03
COXpAaHEHHUsI MacChl BEMIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 3001.01, 30 01.02
BEIIECTB MOJIEKYJISIPHOM CTPYKTyphl. 3akoH ABOrajgpo Hu
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 /I.M.Menneneesa. | [lepuonuueckuii 3akoH B popmynuposke .M. 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— ClOXHas YacTHla. S1apo (MPOTOHBI U HEUTPOHBI) U Y0 01.03
ANeKTpoHHAst 00osouka. M3oromel. CTpoeHHE 3IEKTPOHHBIX 30 01.01, 30 01.02
000JIOYEK  aTOMOB  JJIEMEHTOB  MajblX  IE€PHOJOB.
Oco0OeHHOCTH CTpPOCHHS AJIEKTPOHHBIX 000J0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MNEPUOAOB (MEPEXOHBIX SIEMEHTOB).
[Tonsarue 06 opbutansx. s-, p- u d-opouranu. DIEeKTPOHHbIE
KOH(UTYpaluu 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 U HEAIEKTPOIHUTHI. DIEKTPOIUTHICCKAS

Jucconuanys. Mexanu3msl JIEKTPOJIUTUYECKON
JUCCOLMAMU  JUIsl BEUIECTB C Pa3jJu4YHbIMM  THUIIAMHU
XAMHYECKON CBSI3H. I'mppatupoBaHHbIE 51
HErUAPaTUPOBAHHBICHOHBIE HOHBI. Crenenn
AIIEKTPOIUTUYECKON nucconuanuu. CuibHble W cladble
3JIEKTPOJIUTHI. OcHoOBHBIE MOJIOKEHUS 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 KOHIIEHTPUPOBAHHOMN
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€ OCHOBaHHI. OCHOBHBIE
CIOCOOBI MOTYyYEHHUSI OCHOBAHHIA.

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

I'uapomms comeit. ConeoOpa3yronme U HECOJIe00pa3yroIme
okcuabl. OCHOBHBIC, aM(OTEpPHBIE U KUCIOTHBIC OKCHJIBIL.
3aBUCHMOCTh XapaKTepa OKCHIA OT CTETIEHU OKHUCICHHS
oOpa3yromiero ero Mmerauia. XHUMHUYECKHE CBOWCTBA
okcuaoB. [TomyueHne oKCuaIoB.

XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, IOJYYEHUS U
MIPUMEHEHUS OCHOBHBIX KJ1aCCOB HEOPraHUYECKUX
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 MAaTepuassbl, 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
Koppo3ust MeTauioB u criocoObl 3aluThl 000PYIOBaHUS OT
KOPPO3UH.

JlaGopatopnoe 3ansitue Ne3. KauecTBeHHbIE peakIMU Ha
KaTHOHBI METAJIJIOB

OK 01

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

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

3001.01, 30 01.02

Kontpoinbnas pabota o 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

30 01.01,30 01.02

HpOMe)KyTO'lHaH aTTeCTanus

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;

[Tomemenue s camocrosTenbHol | [lepconanbabie KoMIBIOTEPHI ¢ MakeToM MS Office,

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

[Momemenne  ans  xpaneHuss  u | llkadpl, cremmaxu Ui XpaHeHUs J1aOOpaTOPHOTO

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. llleBuunpina, JI. B. Xumusa. COOpHUK 3a/1a4 ¥ YIPOKHEHHUH : y4eOHO-METOAUYECKOE Imocooue /

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. AndunoreHoBa, M. B. Xumus : y4eOHMK W TPAKTUKyM IJIsi CPEAHETO MPOQeCCHOHATHHOTO

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 // OOpasoBarenbHas miaatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513807 (mara obpamenus: 08.09.2023).
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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 kosekius 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 KypHaT Ui TpernojaBaTese, MKOJIbHUKOB 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, CBEJCHHS W3 OCHOBHBIX OO0JIacTEH XUMUHU
(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 KJaccaX, a TaKkKe JUI TIOBTOPEHHs MaTepHala B BBITYCKHOM KJlacce 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 JOMONHUTEIBHOTO MarepHuaia. YYeOHHUK 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-Dnekrponnsie y4eOHUKH 1O 0OIIEH
XUMHH, HEOPTaHUYECKON XUMHH, Opranndeckoi xumun. [Ipenocrapistorcs cripaBouHble MaTepUaIIbI
(cmoBapb XMMHYECKUX TEPMHUHOB, CIPAaBOYHbBIC TAONHIIBI, OMOTpaduu BETUKUX XUMHUKOB, HCTOPHUS
XUMHH ), @ TAKKE TECTOBBIC BOITPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O0pa3oBatesbHblii CepBEp TECTHPOBAHUS.
becrmuiatHoe on-line TecTupoBaHue 10 XUMHUH, TPEOYET PErUCTpAIMK B CHCTEME. TeCTOBBIC 3a/laHUs
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 UIEHTU(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

Pa3pen 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

VY0 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 JHCUHILIMHbI OLCHOIHOTO
cpezcTea
1. JIP 20, JIP 26, JIP | Kontponbhas | Kpurepru orieHrBaHMs TeCTa:
34 pabora 3a KaK/IpIi MPABITBHBIA OTBET 10armT
MP 1, MP 2, MP 4, | Tecr 3a HenpaBWIbHBIN OTBET —

0bannoB

Kpurepun orieHrBaHSI KOHTPOJILHOM
padoThL:

«OTIMYHOY - TEOPETHYECKOE
COZIEpYKaHNE Kypca OCBOCHO
TIOJTHOCTBEO, 6€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 3a7IaHFIS
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(hopMUPOBaHBI, OOJTBLIMHCTBO
TIPETYCMOTPEHHBIX IPOrpaMMOI
00y4eHs ydeOHBIX 3a/IaHU
BBIIIOJTHEHO, HEKOTOPBIE U3
BBITOJIHEHHBIX 33/IAHUI COIEPKAT
OILIMOKH.

«HeynoBnerBoprTeNbHO -
TEOPETHIECKOE COTIepyKaHue Kypca He
OCBOEHO, HEOOXO/TMBIC YMEHHS HE
c(hOpMUPOBAHBI, BBITIOTHEHHBIE
y4eOHBIE 3a/IaHHS 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 MpaBIITBHBIA OTBET -1 Oart
P — IIP6 4, [IP6 5 3a HenpaBWIbHEIH 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 MpaBIITBHBINA OTBET 10t

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/IpIi IPABITBHBIA OTBET -1 Oarmt
HIPUPOAHBIC HCTOUHUKK | 17p5 4 JIP6 5, 3a HenpaBuiIbHBIN 0TBET — 0

I1P6 8 0aioB

Kpurepriy oLeHNBaHMS IPAKTHUYECKOTO

Yo 01.01,Y0 01.02 3a/IaHus:

Yo 01.03 3a NpaBWIbHBIN AIITOPUTM PELLICHUS

30 01.01,30 01.02 3anad -1 6arnt

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?‘“’ moﬂe}ﬂm““ NUMHTCCKOTO
OpraHNHCCKUC 11P6 3, 3a KaK/IbIi MPaBITBHBIA OTBET -1 Oart
BCIICCTBA IIP6 4, IIP6 5, 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 paBUIbHBIA OTBET 10arm1

MP 1, MP 2, MP 4, | sipabora 3a HempaBHIIbHBIN O0TBET — 0
Tema 1.4 MP 8, MP 10, MP | (npaxtisecko | 6aymios
A3zotconeprkamue 12 € 33/1aH1E) 3a NPaBIIbHBII &ITOPUTM PELLICHHS
OpraHuvecKre I11IP6 1, IIP6 2, 3ay1a4 -1 Gyt
COCIMHEHHUS. 1IP6 3,
[Tonumepsl. [IP6 4, 1IP6 3,

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 Tecr 3a HenpaBWIbHBINA 0TBET — 0
XHMH 7.1IP6 8 annos
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JIP 20, JIP 26, JIP
34

MP I, MP 2, MP 4,
MP 8, MP 10, MP
12, MP 24
¥001.01,¥0 01.02
Y0 01.03

30 01.01,30 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, O€3 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 COJIEpYKaHue 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/IbIi MpaBIbHBIN OTBET -1 Oarut
Tema 2.1 Beenenue. MP 8, MP 10, MP | (npakTtidecko | 3a HeNpaBUIIbHBIN OoTBET — 0
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 NPaBIIIbHBIN AITOPUTM PELLICHHS
Yo 01.03 3aza4 -1 Oaut
30 01.01, 30 01.02
Tema 2.2 IIP6 1, I1P6 2, JIMKTaHTRI Kpureprn otieHMBaHMS XUMUYECKOTO
[Meproauueckuii 3aK0H 1IP6 5 Tpaxriiecka AVIKTAHT. 5
M TIepHOaHIeCcKas Yo 01.01, Yo 01.02 | apabota SaKaDKI[bH/IHpaBI/IJIIiHBH/IOIBeI-l 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
12, MP 24

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

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

9. JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHys TecTa:
34 Ipakrrecka | 3a KaxkIplid PABIUIGHBIA OTBET 10a/m1
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 | (mpakTudecko | 6ayijioB
. 12 € 3a/1aHue) Kpurepun orieHMBaHMS MPAKTHYECKOTO
COCITMHCHHUI U MX 11P6 2, I1P6 4 —
CBOWCTBA. XUMUYCCKUE | 17P6 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 Metaibl u
12 (mpakTidecko | Kpurepun orieHUBaHYS PAKTHYECKOTO
HEMeTaJUTbl. XUMHUS U 11P6 1. PG 2. D— —
KU3HB I1P6 3, I1P6 4, a PABAITBHBIA ATTOPUTM PEILICHFST
IIP6 5, IIP6 6 3amay -1 Oaynt

5.2 [IpomMe:kyTOUHAs aTTeCTAIUS

[TpomexyTouHas aTTecTausi 0OY4aroIIUXCsl OCYUIECTBIIACTCS M0 3aBEPUICHUH U3Y4YEHUs YI4eOHOTO
npenMera «XUMHUsD U TO3BOJISIET ONPEISIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUS.

dopma MPOMEKYTOUHON aTTECTAlMU TI0 TIPeIMeTy «XuMus» — nudpepeHupoBaHHbIN 3aUET.

PesyibTaTsl
00y4eHust

OueHouHbIE CpeCTBA
A5 IPOMEKYTOYHOM aTTeCTalUH

TIP61, I1P62, TIP64,
T1P65, TIP66, TIP67,
T1P68, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,

Tect

1.Cxema pacnpeieNieHHst JIEKTPOHOB TI0 CIIOSIM B aTOME XUMHYECKOTO AIIEMEHTa,
00pa3yromIero COeIMHEHUs, COOTBETCTBYIoMME o0mmM Gopmynam H2D u 303

1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢e

2.P$I,Z[ 9JICMCHTOB, PAaCIIOJIOKCHHBIX B MMOPSAJAKE YBCIIMUCHUA ATOMHBIX paJnyCOB!

MP 10, MP 12, MP
24, 11P6 2, TIPG 5

1S, P, Si 2)P,S,0 3)Se S, 0
3. Okcup yrnepona (IV) sBnsercs

4)Be, B, Al
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Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02

1) amdoTrepHbIM 2) KUCTOTHBIM 3) HEcosleoOpa3yomuM  4) OCHOBHBIM
4.HeoOpaTtuMmasi XMMHUYECKas PEAKIUs MPOU30HAET MpH CIWBAHUU DPACTBOPOB
BelIEeCTB, (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 coenunennu CrO pasna +3

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

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

6. C pa30aBICHHOW CEPHOM KUCIIOTOM pearupyroT:

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

Kputepuu onenku: Beinosneno 90-100% 3ananuii-oneHka —«S»

80-89% - onenka «4»

70-79% - ouenka «3»

Memnbuie 70% oneHka «2»

4) AI2(SO4)3 u

T1P61, TTP62, TIP64,
T1P65, T1PG6, T1PG7,
T1P6S, JIP 20, JIP
26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP
24, TIP6 2, TIP6 5
Vo0 01.01, Vo 01.02
Y0 01.03

30 01.01, 30 01.02

IIpakTH4yeckoe 3a1aHue
1 BapuanTt
1. PacnpeneneHue >JE€KTPOHOB 10 SHEPreTUUYECKUM YpOBHAM 2e, 8e, 2e
cootBerctyer uactuie 1) Mg® 2) 073) Mg?*4) S
2.B psny anementoB Na — Mg — Al - Si
1. ymeHblIatOTCA pagnychl aTOMOB
2. yMEHBIIIAETCs YUCIIO MPOTOHOB B S/Ipax aTOMOB
3. YBEIMYHMBACTCS YHUCIIO MIEKTPOHHBIX CIOEB B aTOMax
4. yMeHbIIaeTcs BhICIIAS CTENEHb OKUCIEHUSI aTOMOB B COSMHEHHSIX
3. ®axTop, HE BIUSIOLIMI Ha CKOPOCTh XUMUYECKUX peaKLnH,
1. mpupoaa pearupyroumx BeIecTB
2. TeMIieparypa
3. KOHIEHTpalHUs PearupyrolIix BEeIeCcTB
4)TUn XMMHYECKOHN peakluu
4. HanOonee 31eKTPOIIPOBOIHBIM METAJIOM U3 MEPEUUCICHHBIX SBIISIETCS
1. mwuaK 3) cBUHEI]
2. menp 4) Xxpom
5. Metani, He OTHOCSIIUNCS K HIENTOYHO3EMENTbHBIM,
1)maruwmii 3) cTpoHIui
2)kanbuuit 4) 6apuit
6. Hanbomnee akTHBHO pearnpyeT ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHui 4) KanbIuii
7.ArperaTHoe COCTOSTHHE M0J1a TP HOPMAJIbHBIX YCIOBUSIX
1. xunkoe 2) TBEpnoe 3) razooOpazHoe
8. Merami, ¢ KOTOpbIM HE B3aUMOACUCTBYET KOHLIEHTPUpPOBAHHAs CEpHAs
KHCIIOTA,
1)xene3o 2)Marauii 3)uHK 4)HaTpUit
9. TecToBbIC 3aJaHMsI HA COOTBETCTBHE.
10. VYcraHoBHTE COOTBETCTBHE MEXKIY pearupyroImuMu
MPOJYKTaMHU UX B3aUMOJICHCTBUSI.
A) Cu +Cl, 1) Cu(OH), u Cl,
b) CuO + HCl 2) CuCl
B) Cu,0 + HCI 3) CuClzl/I HQO
4) CuCl;
5) CuCl u H,0

BCIICCTBaAMU U
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11. VYcraHoBHTE COOTBETCTBUE MEXIy THUIAMU M YPaBHEHHUSIMH XHUMHUYECKHX
peaKuui.
THUITbl XUMHNYECKUX PEAKIINIA
A) coequnenusi, OBP, HeobpaTumast
b) paznoxenus, OBP, sngorepmuyeckas
B) coequnenus, OBP, romorennas
YPABHEHUS PEAKIIWI
1. N2(F)+ 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. 3anummTe ypaBHEHUS] PEAKIUi, C MOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBHUTH
npespaimieaus Zn — ZnCl,— Zn(OH),— ZnO
st mepexona 2 3anuimTe HOHHOE YpaBHEHUE.
14. K 34,8r cynpdara kanus NpuiIMiud pacTBOp, coaepxkamuid 83,2 T xjopuaa
6apus. Onpenenute Maccy oopasoBaBiierocs ocaaka. (50).
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMU C IIOMOILBIO 3JIEKTPOHHOTO
6ananca. Cu +tHNO3—Cu(NO3),+NO +H,0.

2 BapMaHT
1. PacmpeneneHue 5JIEKTPOHOB 10 DSHEPreTHUECKUM YpOBHSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY
1. yrnepona 3) pocdopa
2. cepsl 4) xy0pa
2 B psany snementoB C-N-O - F
1. ymeHbIIaeTcs BBICIIAS CTETIEHb OKUCICHUS SJIEMEHTOB B COSTUHEHUSIX
2. yBEIUYMBAIOTCS PAJNYCHl aTOMOB
3. yMeHbIIIaeTcs BOCCTAHOBHUTEIbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBENIWYMBACTCS BBICIIAS CTETICHH OKHCIICHUS 3JICMEHTOB B COCIMHECHUSX
3. ®akTop, HE BIUSIONIUI Ha CKOPOCTh XUMUYECKUX PEaKIInH,
1. xarammzarop
2. cnoco0 MOJTy4YeHUs! peareHTOB
3. Tpupoja pearnpyroInux BEIIeCTB
4. KOHIICHTpAIlUs pearnpyrolluX BEIIeCTB
4. Meta, He OTHOCSIIUIACS K IICIOYHEIM METaJIIaM,
1. xanuii 3) nutuit
2. Kanblwii 4) HATPHA
5. CBoiicTBO PTYTH, KOTOpPOE€ OrpaHUYMBAaeT €€ MPUMEHEHHE B OBITOBBIX
TEpMOMETpax
1. arperatHoe cocTosiHUE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKas IJIOTHOCTD
6. Bogopon Henb3s NOTYYUTh MYTEM B3aUMOICHCTBHS METAJIOB C KHCIOTOM
1. a3otHoOI 3) congHoOl
2. cepHoii 4) hochopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopoio pacTBopsieTcs B BOjie
2. He MMeeT 3araxa
3. OakTepuiuacH
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4. nerue BO3IyXa
8. Boaa B3anMOAEHCTBYET C KaXKABIM U3 BEUIECTB, (POPMYIIBI KOTOPBIX
1)Ca u Nay0 2) Na,O u Cu 3)CuO u N20O54)ZnO u SO,
9. TecToBbl€ 3a/1aHUs HA COOTBETCTBUE.
10. YcraHOBUTE COOTBETCTBHE MEXAY MCXOIHBIMU BEIIECTBAMHM U MPOTYKTaMH
peaKLHii.
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. YcTaHoBUTE COOTBETCTBHE MEX1y TUIIAMHU U YPABHEHHSIMU PEAKLIUN.
THUITbl XUMHYECKUX PEAKIIMIA
A) 3amemenusi, OBP, snnorepmuueckas
b) paznoxenus, OBP, sx3oTepmuueckas
B) coenunenus, OBP, HeoOpaTumas
YPABHEHUS PEAKIII
Noy+ 3Hape> 2NH;300+ 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. 3ananus ¢ pa3BEPHYTHIM OTBETOM.
13. 3anumuTe ypaBHEHHUSI PEaKIHiA, C MTOMOMIBIO KOTOPBIX MOKHO OCYIIECTBUTH
npespauieHns MgO— MgCl,—Mg(OH),— Mg(NO3),
[ nepexona 3 3anMIINTE HOHHOE YpaBHEHUE.
14. K pactBOpy, coxepxameMy 63,9r HuTpaTa amOMHUHUS, NPUIUIM PacTBOD,
comepxkamuii  39,2r  ¢ocdoprHoii  kucnorel. Omnpenenure wMaccy (ocdara
ATIOMUHUSL.
15. PaccraBpTe K02 (PHUITMEHTHI B ypAaBHECHUH PEAKIIUN C TIOMOMIBIO SJIEKTPOHHOTO
6ananca. Cu + HNO3— Cu(NO3),+ NO,+ H,0
Kpurepun onenku:
KOHTPOJIbHAsE paldoTa TpeCcTaBlieHAa B YCTAaHOBIEHHBIH CPOK M odopmiieHa B
CTPOTOM COOTBETCTBHM C W3JIOKCHHBIMH TPEOOBAHUSMH; TIOKAa3aH BBICOKHUN
YPOBEHb 3HaHUS U3YUEHHOT0 MaTepHuasa 1o 3a1aHHON
TeMe, POSBIEH TBOPUYECKUN MOAXOJ MPU OTBETE HA BOIPOCHI, YMEHHUE IIyOOKO
aHaJTM3UpPOBaTh NpodiaeMy U JenaTh 0000IIaone BbIBOABI; padoTa BBHIIOJIHEHA
IPaMOTHO C TOYKH 3PEHHUS MOCTABJICHHOH 3a7auu, T.e. 0€3 OIMOOK M HEeI0YETOB
WIN JOMYIIEHO He 0oJiee OJJHOr0 HeJ0UYeTa OLIEHKa «5».
KOHTpOJIbHAsE padoTa Mpe]CcTaBlieHa B YCTAaHOBJIEHHBIH CPOK M oQopMmiieHa B
COOTBETCTBUM C U3J0KECHHBIMU TPeOOBAaHMIMM; MOKa3aH JOCTAaTOYHBIH ypOBEHb
3HaHUS W3YYEHHOI'0 MaTepuaa 1o 3aJaHHOU TeMe, MPOSIBIEH TBOPUYECKUIN MOIXO
IpU OTBETE HA BONIPOCHI, yMEHHE
aHAJIM3UPOBAThH MpoOJeMy U JenaTh 0000IIarole BHIBOBI; paboTa BHIIOJHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEl: a) He Oosiee 0HOW HErpyOoi OUIMOKHU U OJTHOTO
Heqouera 0) uin He OoJiee ABYX HEJ0UETOB OIICHKA «4».
KOHTPOJIbHASE pa0doTa MpEICTaBICHAa B YCTAHOBJICHHBIN CPOK, Mpu O(OopMICHUN
paboOThI OMYIIECHB HE3HAYNTEIHHBIE OTKIIOHEHHUS OT
M3TI0’)KEHHBIX TPeOOBaHMI; TOKa3aHbl MHHUMAJILHBIC 3HAHKS TI0 OCHOBHBIM TEMaM
KOHTPOJIbHOM paboThI;
a) He O6oJsiee IBYX TpyObIX OMIMOOK,
0) He Oosiee OAHOM rpy0Ol OMMMOKHM U OHOTO HEIOYETa,
B) He OoJiee IBYX-TpeX HEerpyObIX OINOOK,

NS
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') OJHa HerpyOast omMoKa U TPU HEI0YEeTa,

1) IpU OTCYTCTBUH OIINOOK, 4-5 HEZ0UETOB

BBIIOJIHEHO HE MEHEE ITO0JIOBUHBI pabOThI OLIEHKA «3».

YHUCIO OMMOOK M HEIOYETOB NMPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTABJIEHA OLIEHKA «yOBJIETBOPUTEIBHO» HIIM €CIIU MPABUIIBHO BHITIOJIHEHO
MeHee TI0JIOBUHBI PadOTHI;

eclii 00yJaroluiicst He MPUCTYINA K BBITOJHEHUIO PaOOThI UM MTPABUIBLHO
BBINOJIHWI He OoJiee 10 IpOIeHTOB BeeX 3a/laHMi OLIEHKA «2».

Kpurepum oueHku ouggepenyuposannozo 3auema

- «OTINYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPaMMOM y4eOHbIE 3a/1aHUs BBIITOJHEHBI, KAUECTBO
UX BBIIIOJIHEHUS OLICHEHO BBICOKO.

- «Xopowo» - TEOPETHUYECKOE COJAEpKAHME Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOpble YMEHMsSI CQOPMHMPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE IMPOrpaMMoOi yueOHbIE
3aJ1aHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBITIOJHEHBI C OLIMOKaAMH.

- «Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOE COJEPKaHME Kypca OCBOEHO YacTHUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBbIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBIIMHCTBO IMPEIYyCMOTPEHHBIX NPOrpamMMoil 00ydeHus
y4eOHBIX 3aJJaHUI BBIITOJHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOANMBIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT ITpyObIe OMINOKH.
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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 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
UHTEPAaKTUBHbIE JESTEIbHOCTH
METO/Ibl 00yUCHUS

1 | TexHomnorus 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

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.

26




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 3AHSATHMN

Pa3nesbl/TemMbl Tembl Kosm | B popme | TpedoBanus
NpaKTH4ecKux/nadopartopubix | yectB | mpaktu | ®PI'OC COO
3aHSATUHI 0 yeckoii (ymertn)
4YacoB | MOAr0TO
BKH
Pasznen 1. OPTAHUYECKAS XUMUSA 6 0
Tema 1.2 [IpakTrueckoe 3aHATHE Nel. 2 0 I1P6 1, ITPG
Yraeogoponsl M ux | [lonydeHne 3TuieHA W U3y4YEHHUE 2,
MIPUPOTHBIC €ro CBOMCTB. I1P6 4, ITP6
HCTOYHUKHU 5, I1P6 7,
I1P6 8
Tema 1.3 [Ipaktnueckoe 3anstue Ne 2. 2 0 [1P6 1, ITP6
Kucnoponconepxamy | KauectBeHHbIe peaxkuuu 2,
W€ OPraHUYECKUE | OJHOATOMHBIX M MHOIOaTOMHBIX [1P6 4, ITP6
BellleCcTBa CIIUPTOB, YKCYCHOU KHCJIOTHI. 5, ITP6 7,
I1P6 8
14 IIpakTtnueckoe  3aHATHe  Ne3. 2 0 I1P6 1, TIPG
Azorconepxaimue | KauecTBeHHBIC peakiiny Ha OCITKH. 2,
OpraHUYeCcKHe I1PG 4, I1P6
COEIUHEHMUS. 5,11P6 7,
[Tonumepsl. ITP6 8
Pa3gen 2. OBIIIASI 1 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 U UX | UHIUKATOpPaMHU.
CBOMCTBA
XuMHuecKue
peakuuu
Tema 2.4 JIaGoparopHoe 3ansTHe Ne2. 2 0 I1P6 2, TIPG 4
Knaccudukanms KauecTBeHHbIE peaku Ha I1P6 5, TTP6
HEOPraHMYECKUX | OMpeeneHne cynbhar, CUINKaT, 6, I[1P6 8
COEIMHEHUI U X | KapOOHAT U XJIOPU]I HOHOB
CBOMCTBA
XUMUYECKUE
peakuumn
Tewma 2.5 Metamner | JJaGoparopHoe 3aHsiTe Ne3. 2 0 I1P6 2, I1P6 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
KonTponbnas KonTponmpyemeie
paziesbl (TEMBbI) OueHovHbIe CpeaCTBA
TOYKa pe3ynbTaThl
y4eOHOTro IpeaMeTa
Nel Paszgen L. Kontpoabnas | 1. Tecr
Oprannueckast XuMus padora Nel 2. IIpakTnueckoe
3aJlaHue.
3. Keiic 3ayaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
Oowasn u padora Ne2 2. [IpakTnaeckoe
HEOpraHn4vecKas 3alaHUE
XUMHs 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 PETHCTPALMH H3MEHEHH 1 ¥ JIONOJIHEHMI

Pasen paGoneit

Kparkoe coaepaanme icsmMene s’ oo e Jlama, Noanues
wn NPOrpasMLl Ne pporoxona CTe,
JACCUHIN TKATLIK
TTK/TILK
PaGouas  nporpamma  yweOWON  amCLITHIN  «XNMHIDS 13.09.2023 r,
axTynnsuposada. C  sHeceHneM waMeneniit o AexTpolHkA | Mporoxon Mo |

napHanT
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