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

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouast mporpamMma y4eOHON AMCHUITTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJATOTOBKH
CIECHMAINCTOB CpeaHero 3BeHa 1o cnenuanbHocTH 13.02.11 Texnudeckas skcilyaTauus H
O0CITy’)KUBAHHE JJICKTPHUUECKOTO W 3JICKTPOMEXaHHUYECKoro obopynoBanusi (mo otpacism)/ PabGouas
porpamMma COCTaBJICHA JIJIsi OYHON (hOPMBI OOYUECHUS.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

Y4eOHast AUCIUILTIHA «XUMUS» OTHOCUTCS K 0011e00pa30BaTeIbHOMY UK POTPaMMBI
MMOATOTOBKHU CIICIIMAIMCTOB CPETHETO 3BEHA U OTHOCHUTCS K mpeaMeTHoi ooactu @I'OC cpeanero obiero
obpa3zoBanus «EcTecTBeHHBIC HAYKHY.

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

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

Y4eOHblif mpeaMer «XUMUs» SBISIETCA MPEANISCTBYIONINM ISl U3YUEHUs CAeIYIONIUX TUCIUTUINH:
MarepuanoBenenue, be3omnacHoOCTh KU3HEAEATETbHOCTH.

2 IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATLINHBI

OcBoeHUME cozaepKaHHUA  y4eOHOW  JUCHMIUIMHBI — «XUMHUS»  00€CleuuBaeT  JIOCTH)KEHUE
00yJaroImuMHCs CIEIYIOINX Pe3yIbTaTOB:

JINYHOCTHBIE pe3yJabTaThbl

P 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 ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

JIP 34

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl

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 Pa3JIUYHbIX METO/I0B IIO3HAHMSI,

dbopMUpOBaHHE HAYYHOI'O TUIA MBIIUICHUS, BIaJICHUE HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

MP 10

BBISIBIISITH IPUYNHHO-CJIEACTBEHHBIE CBSI3U M AKTYAJIM3UPOBATH 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
MP 12 | pelieHus, HaxXOAWTh AapPTyMEHTHI [JJIsl JOKa3aTelibcTBa CBOMX YTBEpXKICHUM, 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(OpPMUPOBAHHOCTh TMPEJCTABICHUI: O XUMHUYECKOW COCTABIISIIOIICH €CTeCTBEHHOHAYYHOH
[IP61 | kapTUHBI MUpa, POJIU XUMHH B TTO3HAHWM SIBJICHUH TPHUPOABI, B (OPMUPOBAHUN MBIILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOMUMOW IS pelIeHUs




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

I1P62

BJIQJICHUE CHCTEMOI XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSATHUS
(XMMHYECKHUI DJIEMEHT, aTOM, 3JICKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HWOH, MOJIEKYyNa, BaJ€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBA3b, MOJb, MOJSIpHash Macca, MOJIAPHBIA O00bEeM, YIIEPOJIHBIN CKEJET,
dbyHKIIMOHAIbHAS TpYMNa, pagukai, U30MEpUs, U30MEphl, TOMOJOTHYECKHI s, TOMOJIOTH,
YIICBOMOPOABI, KHUCIOPOA- M a30TCOJCPIKAIINE COCJAMHCHUS, OWOJOTHMYECKH AaKTUBHBIC
BemlecTBa  (YIVIEBOBI, JKUPBI, O€JIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPUCTAJUTMYECKAsl PelIeTKa, TUIIbl XUMHUUYECKUX PEeaKIui
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 9K30-U JHJIOTEPMUYECKHE, PEaKIMH HOHHOTO OOMEHa),
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, SJIEKTPOJUTUYECKAS TUCCOLMAIUS, OKHUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKOM peakliui, XUMUYECKOE PAaBHOBECHE), TCOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOeHUs opraHudeckux Bemects A.M. bytiepoBa, Teopus
ANEKTPONUTUYECKON Jucconuanuu, nepuoanyeckuii 3akon J[.M. MenneneeBa, 3akoH
COXPAHCHHSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHHU, (AKTOJOTHUSCKUC
CBEIICHHMSI O CBOWCTBaxX, COCTaBe, IMOJyYEHUU M O€30IMaCHOM HCHOJIb30BAaHUM BAKHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOMN JCSATEIHHOCTH YEIOBEKA;

I1P63

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

[1P64

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh HAMMEHOBAaHUS XMMHUYECKUX COEAMHEHUI
MEXYHApOJHOIO COH3a TEOPETUYECKOM M NPUKIAJAHOM XMMMU U TPUBUAIbHbIE Ha3BaHUS
BaXHEHIIMX BeUIeCTB (ATWUJICH, alleTWJIeH, TJUIepuH, (eHos, Qopmanbaerua, yKcycHas
KHUCJIOTA, IVIMLMH, YrapHbId ras, yIJ€KUCIbIA ra3, aMMHUaK, raiieHas HM3BECTb, HerameHas
U3BECTb, MMUTHEBAS COJA U JIPYTHX), COCTABIATh (POPMYJIbl HEOPTAHUYECKUX M OPraHUYEeCKUX
BEIIECTB, YPABHEHUS XUMMUYCCKUX peakiuid, OOBSICHATh HX CMBICH; IOATBEPKIATh
XapaKTepHblE XUMHYECKHE CBOWCTBAa BELIECTB COOTBETCTBYIOLIMMHU HKCIEPUMEHTaMU U
3aNMCsIMM YPaBHEHUH XMMHUYECKUX PEAKLINN;

I1P65

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh N3YUCHHBIX HEOPTAHMUYECKUX U
OPraHUYEeCKHUX BEIIECTB K OINPEIEICHHBIM KJIaccaM U IpyIIaM COEIUHEHUH, XapaKTepU30BaTh
WX COCTaB M BaKHEWINIME CBOMCTBA; OMPENENSATh BHUJBI XMMHUYECKHX CBsi3el (KOBaJ€HTHAas,
WOHHAs, MeETAJJIM4ecKasi, BOAOPOJHAs), THUIBl KPUCTAIIMYECKUX PEHIETOK BEIIECTB;
KJIACCU(DUITMPOBATh XUMUYECKHE PEAKITUH;

I1P66

BJIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX SIBICHUN
(HabiroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE);

[1P67

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI IO XUMUYECKUM (HOpMYyJIaM M ypaBHEHUSIM
XUMHUYECKHUX PEAKINi C UCTIOIb30BaHHEM (DU3NYCCKUX BEIIMYWH, XapaKTEPUIYIONTUX BEIECTBA
C KOJMYECTBEHHON CTOPOHBI: MacChl, o0ObeMa (HOpMalbHBIC YCJIOBHSI) Ta30B, KOJIHYECTBA
BEIIIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XWUMHYECKHE 3HAHUS [UJIl TPUHATUS PEIICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

I1P68

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh M  BBIIOJHATH XUMHYECKHH HKCHEPUMEHT
(mpeBpallleHus1 OPraHNYeCKUX BEUIECTB IIPU HAaIpPEBAaHUU, MMOIYYEHHE ITUIEHA U U3YYEHUE €T0
CBOICTB, KaUeCTBEHHbIE PEaKIMHU Ha aJbIETUbl, KpaxMall, YKCYCHYIO KUCJIOTY; JAeHaTypanus
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
"Meramibl" u "Hemeramibl"') B COOTBETCTBMM C NpaBWJIAMH TEXHUKH O€30MacCHOCTH TIPH
oOpalieHny ¢ BEIIeCTBAMHU M J1a0OpaTOpHBIM OOOPYIOBAaHUEM; HPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIEpUMeHTa B ¢opMe 3amucd YpPaBHEHHMH COOTBETCTBYIOIIMX peakUHi u




‘ (dbopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

3 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JUCIUAILIMHBI

3.1 O6beM yueOHOM AMCUUIITUHBI M BBl Y4e0HOMH padoThl

Bun yue6HO#I paboThI O0Bem B yacax

O6wem 00pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCIUTUINHBI 40

B T.4. B (hOpMe NMPaKTHUECKOH MOITOTOBKH HE HpeaycMoTpeHa

BT. Y..
28
TEOpeTHYecKoe 00ydeHne
IPAKTUYECKUE 3aHSITUS 6
6

1abopaTOpPHBIE 3aHITHUS

caMocTosTebHAs paboTa He npexycmotpena

IMPOMEIKYTOUHAA aTTCCTAllUsA

[Ipomesxyrounas arrecranus AudQepeHnnpoOBaHHBIN 3a4ET




3.2 TeMaTH4ecKHii IVIaH U coAep:KaHHe Y4eOHOH TMCUUTLIMHBI

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro marepuasa u Gopmsl
OPraHM3alMHU AesSITeILHOCTH 00y4aI0IMXCH

Oo0Bbem, akan.
4/ B TOM
yucie B

popme
NMPaKTHYEeCKOMH

NMOAr0TOBKH,

aKaj. 4

Kog OK

Kog IIP, JIP, MP

1

3

Paznen 1 OPTAHUYECKAS XUMUSA

18

Tema 1.1 OcHoBHEIE
MOHATHUS OPTraHUYeCKOH
XHMHUH U Teopust
CTPOCHHS OPraHUYeCKHX
coeTUHEeHUH

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

2

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

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

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

MOpAa0K

2

OK 01

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

Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

Tema 1.2 Yraesonopoas! u

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




HX NPUPOAHBIC HCTOYHHKH

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

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

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

Apensbl. benzon. Xumuueckue cBoiicTBa OeH30J1a: FOpPEHHUE,
peakuuMy 3aMelleHusi (rajJoreHupOBaHUE, HUTPOBAHHUE).
[TpumeHeHne GeH301a HA OCHOBE CBOMCTB.

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

Hedts. CoctaB n nepepabotka nedru. Ileperonka nedru.
Hedrenpoayxrsl

OK 01

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

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

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

OK 01

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

I1PG 4, TIPG 5, TIP6 7,
T1P6 8

Y0 01.01, Vo 01.02
Y0 01.03

30 01.01,30 01.02




Tema 1.3
Kucaopoacoaep:kamme
opraHuvecKue BemecTBa

I[nuaKanecmae C¢IMHHUIIBI, COACPKAHHUEC

Cruptel. I[lomydyenune 5sTaHonma OpOXEHHEM TIIOKO3BI U
rufpaTanyed  STWwieHa. [MAPOKCWIBHAasg TIpymma  Kak
¢ynkunonanbHas. [loHATHE O TpeAETbHBIX OIHOATOMHBIX
cnuprax. XMMUYECKHE CBOMCTBA ATAHONA: B3aMMOJCHCTBUE
C HaTrpueM, oOpa30BaHHE MPOCTHIX M CIOXKHBIX 3(PHUPOB,
OKHUCJICHHE B anbiaerui. IIpuMmeHeHne sTaHOna Ha OCHOBE
CBOMCTB. Ankoronusm, ero MOCIIEACTBUS u
IIPENyNPEXKICHUE.

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

@®enos. Pusnyeckue M XUMHUUECKUE CBoOiHcTBa (peHoma.
B3anmHoe BiHMsHHE aTOMOB B MoJekyne (eHoma:
B3aMMOJCHCTBUE C THUIPOKCHIOM HAaTpusi U a30THOU
kuciotoil. [Ipumenenue enosa Ha OCHOBE CBOWCTB.
Anbnerunsl. [lonarue o0 anpaerngax. AjnbaerujgHas rpymnmna
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. [lonmydyeHue KapOOHOBBIX KHUCIIOT
OKHUCJICHHEM aIbAETU0B. XMMHYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOLIME CBOMCTBA C MHUHEPAJIbHBIMU KHUCIOTaMU 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.

Kupsl kak cnoxuele 3¢upsl. Knaccuduxanus Kupos.

N

OK 01

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

TIP6 4, TIP6 5

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




XUMHYECKUE CBOMCTBA KUPOB: THAPOJIU3 U THUAPUPOBAHUE
KUJKUX KUpOB. [IprMeHeHue >KUpOB Ha OCHOBE CBOICTB.
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 OpoxxeHue. [IpuMeHEHHE TITFOKO3bI HA
OCHOBE CBOMCTB.

3HaveHHE YTJIEBOJIOB B KUBOW MPHUPOJIE U )KU3HU YEJIOBEKa.
[TonsTe 0 peakuMsX MOJUKOHACHCALMU U TUIAPOIM3A HA
MIpUMeEpe B3aUMOIIPEBPAIICHUN: TJIFOK03a - TIOJIUCAXaAPHI.

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

coeqnHenus. [loaumepsl.

Knaccmbuxaum{ n HOMCHKJIaTypa. AHI/IJ'II/IH, KaK
opraHuueckoe ocHoBaHue. llonmyueHue aHWIMHA U3
HuTpoOen3ona. [IpumeHnenre aHnIMHA HA OCHOBE CBOWCTB.
AMUHOKUCIOTHI Kak aM(poTepHble AU(PYHKIIMOHAIHHBIE
OpPraHWYEeCKHE  COEIMHEHMS.  XHMHYECKHE  CBOMCTBA
AMUHOKUCIIOT: B3aMMOJEHCTBHE CO MIEI0YaMU, KUCIOTAMH H
JIpyr ¢ ApyroMm (peakiusi MoJuKOHAeHcaruu). [lenTumaHas
CBs3b M modumentuasl. [IpruMeHeHHe aMUHOKHCIOT Ha
OCHOBE CBOWCTB.

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

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

T1PG 4, IIP6 5

Y0 01.01, Yo 01.02
Y0 01.03

30 01.01,30 01.02




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

[Tonumepsl. benku u nonucaxapuipl Kak OMONOIMMEPBHI.
[Imactmaccsl. [Tonyuenune IIOJIMMEPOB peakuuen
IIOJIMMEPU3ALUH U MTOJIMKOHJCHCAIMH. TepMOIUIaCTUYHbIE U
TepMOpeaKTUBHbIE MIacTMacchl. [IpeacraBurenu miactmace.
BonoxHa, ux knaccugukanus. [TonyueHre BoJIOKOH.
[IpakTHKO-OpUEHTUPYIOIIEE 3aJaHUE

[Ipaktnueckoe 3ansitue Ned. KauecTBeHHbIE peakiuud Ha 2 OK 01 JIP 20, JIP 26, JIP 34
OeJKHU. MP 1, MP 2, MP 4,
MP §, MP 10, MP 12
I1P6 2, ITP6 5
I1P6 6, ITP67, ITP6 8
Y0 01.01, Yo 01.02
Y0 01.03
30 01.01, 30 01.02
KonTponbhas pabota no pazzaeny 1 2
PA3JIEJI 2. O0mas n O0mas u HeopraHu4eckasi XuMusi 24
Tema 2.1 OcHOBHBIE JAunakTHYecKue eMHUIbI, COJePKAHUE 4
MOHATHUS U 32aKOHbI XMMHH
BemectBo. Atom. Monekyna. XUMHUYECKUU 3JIEMEHT. 4 OK 01 JIP 20, JIP 26, JIP 34
Annotpomnusi. IIpocTeie Hu CIIOJKHEIC BEIIIECTBA. MP 1, MP 2, MP 4,
KauecTBeHHBII M KOJWYECTBEHHBIM COCTaB BEIIECTB. MP &, MP 10, MP 12
XuMuyeckue 3Haku U (popmyibl. OTHOCUTENBHbBIE ATOMHAs U I1P6 1
MOJIeKyJIsspHas Macchl. KonnuecTBo BelecTsa. VY0 01.01, Yo 01.02
OcHoBHble  3akoHbl  xuMmuHM. CrexuomeTpus. 3aKoH Y0 01.03
COXpPAHEHHUsI MacChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 30 01.01, 30 01.02
BEILIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOraapo u
CJIE/ICTBUS U3 HETO.
PacuetHple 3agayd  Ha  HaXO0KICHHE OTHOCUTEILHOU
MOJICKYJIIPHOM MAacChl, OIpPEJEICHUE MacCoOBOM 10U
XUMHYECKHX 3JIEMEHTOB B CJIO)KHOM BEILIECTBE.
Tema 2.2 llepuoanuyeckunii | {ugakrnyeckue eIMHUIbI, COAEPKAHNE 2




3aKOH U nepuoauyeckasi | otkpeitue .M. MenneneeBbim Ileproguueckoro 3akoHa. 2 OK 01 JIP 20, JIP 26, JIP 34
cucrema /[.M.MenneneeBa. | [lepmonuueckuii 3akon B popmynuposke [[.1. Mennaeneena. MP 1, MP 2, MP 4,
Crpoenue atoma [lepponnueckass Tabiuma XUMHUYECKHX  IJIEMEHTOB  — MP 8, MP 10, MP 12,
CTtpoeHue BelecTna. rpaduyueckoe  OTOOpaKCHHE TMEPUOJUYCCKOT0  3aKOHa. MP 24
XuMHYeCcKas CBA3b. CtpykTypa nepuoaudeckord TaOJauIbl: Mepuoabl (Majible U I1P6 1, ITP6 2, I1P6 3
OoJibiine), rpymbl (TJIaBHAS U TOOOYHAs). ¥001.01,¥0 01.02
AToM— criokHas vactuma. SAapo (MpOTOHBI M HEUTPOHBI) U Y0 01.03
anekTpoHHast o6osouka. M3oronbel. CTpoeHUE 3IEKTPOHHBIX 30 01.01, 30 01.02
000JIOYEK  aTOMOB  DJIEMEHTOB  MajbIX  IEPHOJOB.
OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JOYEK aTOMOB
AIIEMEHTOB OOJNBIINX TMEPUOAOB (TIEPEXOIHBIX SIEMEHTOB).
[Tonsitue 00 opbuTansx. s-, p- u d-opouTanu. DIEKTPOHHBIE
KOH(UTYpali aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CoBpeMeHHast (OPMYJITMPOBKA TEPHOJUYECKOTO 3aKOHA.
3HaueHue NEPUOAMYECKOr0 3aKOHA M TEPUOJUYECKOU
cucteMbl XxuMudeckux siemeHToB J[.M. MenjgeneeBa s
pPa3BUTHUS HAYKU U IOHUMAaHUS XMMUYECKON KapTUHBI MUPA.
Tema 2.3 Bona. PactBopsbl. | /IniakTuueckue eIMHUIBI, COAEPKAHUE 4
DJIeKTPOJIMTHYeCKASsI DIEeKTPONUTHYECKAs JUCCOIMAIIHS . BO/IA KaK 4 OK 01 JIP 20, JIP 26, JIP 34
JUCCOUALUSA. pactBopurelb. PactBopumocTts BelecTB. HachleHHsle, MP 1, MP 2, MP 4,

HEHACBHIIIEHHbIE, IEPECHIIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh
pPacTBOPUMOCTH T'a30B, KUAKOCTEN U TBEPBIX BEIIECTB OT
pa3IUYHbBIX (PAaKTOPOB.
MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.
DNEKTPOIUTHl U HEDNIEKTPOIUTHI. DIEKTPOIUTUYECKAS

JAUCColuranus. MexaHu3MbI SHGKTpOHHTquCKOﬁ
aucconanu - i1 BEIIECTB € pa3IMYHBIMUA  TUIIAMHU
XUMHYECKOMN CBs3H. FI/II[p ATUPOBAHHBIC )51
HEruaApaTupOBaHHBICHMOHEBIC HOHBI. CreneHb
BHCKTpOHI/ITI/I‘{CCKOﬁ JucConuranuu. CunbHble U cia0Oble
OJICKTPOJIUTHI. OcCHOBHEBIE ITOJIOKCHHUA TECOpHUHn

IEKTPOJINTUYECKON Aucconranui. KnuciaoTel, OCHOBaHUS U
COJIM KaK DJIEKTPOJIATHI.
IIpodeccnonaibHO-OpHEHTHPYIOLIEE COAEPKAHNE
DIEKTPONPOBOJHOCTD HJIEKTPOJIUTOB

MP 8, MP 10, MP 12
TIP6 2, TIPG 7

Y0 01.01,Y0 01.02
V0 01.03

30 01.01,30 01.02




Tema 2.4 Knaccnuxanus
HEOPraHU4eCKHX
COeJHHEHUM M UX CBOMCTBA
XuMu4ecKHe peakunu

JluakTHyecKue eMHUIIbI, COAEPKaAHUE 8

KucnoTel Kak 3MEKTPOJMTHI, HX KIACCH(PHKAIMA TI0 4 OK 01 JIP 20, JIP 26, JIP 34

pPa3IMYHBIM TpU3HAKaM. XHMHUYECKHE CBOMCTBA KHUCJIOT B MP 1, MP 2, MP 4,

CBETE TEOpUHU AIEKTPOIUTUYECKOMN JCCOLUALIUY. MP §, MP 10, MP 12

OcobeHHocTH B3aNMOIEUCTBUSA KOHIICHTPUPOBAHHOM I1P6 2, ITPG 4

CepHOM © a30THOM KucCAOT ¢ MetauiamMu. OCHOBHBIE I1P6 5, TTPG 6

CIIOCOOBI TIOJTYYECHHS KUCIIOTHI. Y0 01.01,Y0 01.02

OcHOBaHMSI KaK »JJEKTPOJIUTBHI, WX KiacCU(UKAIUSA 10 Y0 01.03

pPa3JIMYHBIM MpPU3HAKAM. XHMHUYECKUE CBOMCTBAa OCHOBaHUU 3001.01,30 01.02

B CBET€ TEOPUU IJICKTPOJUTUYECKOM  JTUCCOLMAIUU.

PasnoskeHne HepacTBOPUMBIX B BoJie OCHOBaHM. OCHOBHBIE

CIOCOOBI TOJTYYEHHSI OCHOBAHUM.

Comu  kak oanektponautTbl. ConM cpegHue, KHCIbIE U

OCHOBHblE. XMMHUYECKH CBOMCTBA COJIEH B CBETE TEOPUU

ANEeKTpoNuTHYeCKOr auccormanui. CrnocoObl MOTyYeHHS

COJICH.

I'unponus coneit. Cosneobpasyronue U HecoieoOpasyromiue

okcunbl. OCHOBHBIE, aM(pOTEPHbIE M KHUCIOTHBIE OKCHU/IBI.

3aBUCUMOCTh XapaKTepa OKCHUJA OT CTENEHU OKHUCICHHS

oOpa3yromiero ero Meraula. XHUMHUYECKHE CBOMCTBa

okcu10B. IToyuenue okcuaoB.

XapakTepucTUKa COCTaBa, CTPOCHHUSI, CBOWCTB, MOJYUCHUS U

NPUMEHEHUS  OCHOBHBIX  KJAaCCOB  HEOPraHMYECKUX

COCIUHCHMI: OKCUJIOB, KUCIIOT, OCHOBAHMII U COJICH.

IIpodeccnonaIbHO-OpHEHTHPYIOLIEE COAEPKAHNE

Bnusiaue arpeccuBHOM Cpelibl Ha 3JIEKTPOOOOPYI0BaHNE

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 4

Jlaboparopuoe 3anstue Nel. Peakuuu wuOHHOrO OOMeEHa. 2 OK 01 JIP 20, JIP 26, JIP 34

HcnbiTanue pacTpoB coyieil MHIAUKATOPaMHU. MP 1, MP 2, MP 4,
MP §, MP 10, MP 12
I1P6 2, ITP6 4
I1P6 5, TTP6 6, T1P6 8
Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

JlaboparopHoe 3ansTtue Ne2. KauecTBeHHBIE peakIuu Ha 2 OK 01 JIP 20, JIP 26, JIP 34




omnpeneneHue cyabdar, cuIukaT, KapOoHaT U XJIOPUT HOHOB

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

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

30 01.01, 30 01.02

Tema 2.5 MeTaaabl 1
HEeMeTAJJIbl. XUMUS U
JKU3HD.

I[H)IaKTI/I‘IeCKI/Ie CIUHUIIbI, COACPKAHUEC

Metamisl 1 HeMeTaIbl: MeTauibl. OCOOEHHOCTH CTPOCHHS
aTOMOB M KpucTaioB. Pu3nueckue CBOMCTBA METAJIJIOB.
Knaccudukanus MeTalsioB MO pa3IUYHBIM MpPU3HAKAM.
XVMHYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUI psif
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

OO6mme cmocoObl momydeHuss MertawioB. [loHarue o
Metamutypruu. llupomeramnyprusi, TruapoMeTalyprus u
anexktpometauryprusi. CriiaBbl YepHbIE U [IBETHBIE.
Hewmertamnsl. Oco6eHHOCTH cTpoeHus aToMOB. HemeTamsl —
IIPOCTHIE BENIECTBA. 3aBUCUMOCTh CBOMCTB raJIOT€HOB OT UX
nosiockeHus B Ilepuognueckoit cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTENIbHBIE CBOICTBA HEMETAUIOB B 3aBUCHMOCTHU
OT UX MOJIOXKEHUS B PALY MEKTPOOTPULATEIBLHOCTH.

Ponb XHUMHH B obecrnieueHUn 9KOJIOTHYECKOM,
HHEPreTUYECKOM ¥ MUIIEeBOM O0€30MacHOCTH, pa3BUTHH
MeauuuHbl. [loHSATHE O HayyHBIX METOAAaX MO3HAHUS
BEIIECTB M XuMHuUeckux peakuuil. IlpeacraBnenuss 006
o0UIMX HAYYHBIX HPHUHLHMIAX MPOMBIIIIEHHOIO MOJTY4YEeHUS
BAOXHEHMIINX BellecTB. YenoBeK B MHpE BEUIECTB U
MaTepUaJIOB:  BAXKHEWILINE CTPOUTENbHBIE  MaTEpHUAIbI,
KOHCTPYKLIMOHHbBIE MaTe€pHaJIbl, KPaCKH, CTEKJIO, KEPAMHUKa,

MaTcpHralibl JIA OJICKTPOHHKH, HaHOMAaTCpUalbl,
OpraHU4Y€CKUC W MUHCPAJIbHBIC y2l06peHI/I$I. XumMus u
310pPOBEE YCJIOBCKaA: InpaBujia HUCITIOJIBb30BaHUA

JIEKapCTBEHHBIX  MpemapaToB, MpaBwia  0e30MacHOTO
HCIIOJIb30BaHUS IpenapaTroB OBITOBOM XUMUHA B
MOBCEHEBHOM KHU3HH.
IIpodeccnonaIbHO-OpHEHTHPYIONIIEE COIePIKAHUE

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, TIP6 6
Y0 01.01, Vo 01.02
V0 01.03

30 01.01,30 01.02




KauecTBeHHBIE XapaKTEPUCTUKH METaIOB, DJEKTPO- U
TEIIONPOBOAHOCTh METAJUIOB

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, TIPG 4

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

30 01.01, 30 01.02

KonTponbnas pabota no pasneny 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,Yo0 01.02
Y0 01.03

30 01.01,30 01.02

HpOMEH(yTO‘-IHaH aTrecranus

Bcero:

40




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

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

Tun v HauMeHoOBaHHUeE

Ocnameﬂne CIIeINAJBbHOTO0 IMTOMECIICHUA
CIICHMAJBbHOT0O MOMCIICHUA

KaOMHeT XUMHU MynbTUMeIUIHBIE CPEICTBA XPAaHEHUS, TEpelavyd U
npecTaBIeHNs HHPOPMALINH.

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

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

Bechl kyxonnbie Maxwell MW-1451,

Becsl anexrponnsie BJIP,

Becsl kBajpaTHbI€;

OKCHKaTOpBHI;

CymuiIKky HaCTEHHBIE;

Kpbl1ika ¢ BBITSKKON (7151 BBITSDKHOTO HIKada
Ne01380750);

Turnu dpapdopossie HU3KHE Ne3;

[Mkads! 1714 mocyasl 1 000pyI0BaHUS;

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

Ixadb! cymmibHbIE;

[umel TUTENBHBIE;

[Tka¢ BEITSXKHON C MOMKOM;
CronputabopaTopHbIE;

HancraBku nis crona;

[Tomemenue nns  camocrosarensHol | [lepconanbhbie KOMITbIOTEPHI ¢ TakeToM MS Office,

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

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

npoUIAKTHYECKOTO  OOCIY:KMBaHHS | OOOPYIOBaHMs,  MHCTPYMEHTOB W PaCcXOJHBIX

y4eOHOT0 000pyT0BaHMS MaTepHaJIOB.

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

OcHOBHBIC HCTOYHHMKH:

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

ISBN 978-5-09-107226-6.

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

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

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

obpazosanusi / . B. Audpunorenosa, A.B. ba6kos, B. A.IlonkoB.— 2-e wu3a.,, HCOpP. M JOIL —
Mocksa : U3natenscTBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonanbroe oopazopanue). — ISBN 978-5-
534-11719-6. — Tekct : snextpoHHbId // OOpazoBatenpHas miardpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (mnara obparenus: 08.09.2023).

=

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

HNuTepHeT-pecypcenl:
http://school-collection.edu.ru/-Enunas kosnekiust mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://festival.1september.ru/subjects/4/-dectuBany nenaroruveckux wuaed "OTKpBHITBIA  ypok'.
Pa3paboTku ypoKOB 1O XUMHH
http://pedsovet.org/-ITexcoset.org. )KuBoe mnpoctpancTBo oOpazoBaHus. IHTepHET-pecypc COACPIKUT
TEOPETUYECKHE U MPAKTUIECKUE MaTEPUAIIbI TSI TPOBEACHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUSATHIA
http://www.alhimik.ru/-AJIXUMUK.DnekTpoHHbIH KypHaAT IS MpernojaBaTeaci, MIKOJIbHUKOB U
CTY/ICHTOB, M3YYAIOMIUX XUMHIO. BKIIOYaeT METOAMYECKHEe PEKOMEHMANNHU NIl YUUTeNeH XUMUH,
CIIPaBOYHMKH, OWorpaduy BEIMKUX XHUMHKOB, pazzienbl "Becenas xumusa", "Xumus Ha KaKIbIid
JeHb" ¥ MHOTO APYroi HHTEPECHOU U TMOJIe3HON HH(OpMAIIH
http://www.chemistry.narod.ru/~-Mup xumun. COHEPKUT XHUMHYECKHE CIPABOYHUKH, HCTOPHUIO
CO3/aHHUS M DPAa3BUTHS MEPUOJUYECKON CHUCTEMBbl 3JeMEeHTOB (ccbuika "Myseit"), omnucanue
XUMHUYECKUX OMNBITOB C PAa3lWYHBIMU DJIEMEHTaMM, CBEJCHHS W3 OCHOBHBIX OOJacTell XUMUU
(orpaHmueckasi, arpoXMMHs, TEOXUMHs, OJKOXUMHS, AaHAJUTHYCCKas XHUMHUS, (POTOXUMHSA,
TEPMOXUMHUS, HepTexumus), pa3fea XMMUYECKMX HOBOCTEH, CCBUIKM Ha IIOJIE3HBIE PECYpCHI
WNutepnera u T.4.

http://hemi.wallst.ru/-Xumus.OOpa3oBaTenbHbIN CAaNUT /IS IIKOJIBHUKOB U CTYICHTOB. DJICKTPOHHBIN
Y4eOHHK MO0 XUMHUH JUIS CPEITHEH IIKOJIBI, TIPUTOAHBINA /ISl NCIIOJH30BAHUS KaK B OOBIYHBIX, TaK U B
CHEIMATM3UPOBAHHBIX KJIAccaX, a TaKXkKe JJIs TMOBTOPEHHsI MaTepuaia B BBITYCKHOM KJlacce W It
MOJTOTOBKM K JK3aMeHaM. Ha caiiTe omyOnMKOBaH psiji TNPHIOKEHWA: Tabmuia MeHzaeneesa,
TabIUIa 3JEKTPOOTPULIATENILHOCTEH 3JIEMEHTOB, 3JIEKTPOHHbIE KOH(QUIypaluy 3JeMEHTOB H Jp., a
TaKXKe 3aJ1a91 JJIs1 CAMOCTOSITEIILHOTO PEIICHUSI.
http://www.college.ru/chemistry/-Otkperteiit Komtemk: Xumus. DIeKTPOHHBIH y4eOHUK 110 XMUMHUHU
(Heopranuyeckasi, OpraHHuYecKas, sAepHas XUMHS, XUMHS OKpYXaromel cpeapl, OHOXUMHSA);
COZICPKUT OOJBIIOE KOJMYECTBO JIOMOJHHUTEIBHOIO MaTepuaia. YUYeOHUK COMPOBOXKIACTCS
CIPaBOYHBIMU TAOJIMLIAMU, TPUBOJIUTCS MOAPOOHBIN pa300p TUMOBBIX 3a/1a4, MPEJCTABIECH OOJIBIION
Habop 3a7a4 7151 CaMOCTOSITEIBHOTO PEIICHUS
http://www.informika.ru/text/database/chemy/Rus/chemy.html-Dnekrpornple yaeOHUKH 10 0OIIEH
XMMHUHU, HEOPTaHUYECKONH XMMUU, OpraHnueckoi xumuu. [IpenoctaBisiorcss CripaBouHbIe MaTepHAIIBI
(cmoBapb XMMHUYECKUX TEPMHHOB, CIpPaBOYHbIE TAOIMIIBI, OMOrpapuu BETUKUX XUMHUKOB, UCTOPHS
XUMHH ), @ TAKKE TECTOBBIE BOIIPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O6pa3oBaTeibHBIH CEpBEp TECTUPOBAHHUS.
becruiatHoe on-line TecTupoBaHue MO XMMHUH, TpeOYyeT perucTpanuu B cucremMe. TecToBble 3aJaHus
BKJIIOYAIOT B c€0sl COCTaBJIEHUE YpPaBHEHUU M BbIOOpP YCJIOBUM MPOBEACHHS XMMHUYECKUX PEaKIHil,
KJIacCCU(UKALMIO DIIEMEHTOB M  CJOXHBIX BEIIECTB, BOINPOCHI MO CTPYKType MOJEKYI,
KOJIMYECTBEHHBIN pacueT peareHToB, CliocoObl UIEHTU(UKAIIUN BEUIECTB.
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5 KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHnTponp u oleHKa pe3yibTaTOB OCBOEHHUS IUCIMILTUHBI OCYIIECTBISETCS MpErojaBaTeleM B
IIpPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Tekyuuii KOHTPOJIb

Pazgen 1

Oprannyeckass XuMus

MP 8, MP 10, MP
12

T1P6 1, TIP6 2, TIP6
3

I1P6 4, TIP6 5, [IP6
6, IIP67, TIPG 8

V0 01.01, Vo 01.02
Y0 01.03

3001.01, 30 01.02

Ne | KonrpoJsunpyembie Konmponupyemvie | HanmenoBan | Kpurepuu orieHKH
pa3aeJibl (TeMbl) pesyiemambl ue
y4e0HOli JHCIUILIHHbI OLCHOSHOTO
cpezcTea
1. JIP 20, JIP 26, JIP | KourponbHast | Kpurepru otieHBaHvs TecTa:
34 pabora 3a KayKIpIi MpaBITBHBINA OTBET 10armt
MP 1, MP 2, MP 4, | Tecr 3a HenpaBUJIHHBIN OTBET —

06amnoB

Kpurepun orieHMBaHMSI KOHTPOJIBHOIM
paloTHL:

«OTIIMYHOY - TEOPETHIECKOES
COZIEp’KaHNE Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 POOETIOB, YMEHHS
c(hopMHpPOBaHBL, BCe
MPEAYCMOTPEHHBIE TIPOrPaMMOit
y4eOHBIE 39/IaHUS BBITIOTHEHB,
Ka4eCTBO MX BbIIOIHEHHSI OLICHEHO
BBICOKO.

«XOpOILLIOY - TEOPETUYECKOE
coziepyKaHre Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 POOETIOB, HEKOTOPBIE
yMeHus chOpMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
TIPOrPaMMOi YIeOHBIE 3a/IaHHs
BBINIOJTHEHBI, HEKOTOPBIC BUIBI
3a1aHHI BBIOJTHEHBI C OLMOKAMH.
«Y TOBJIETBOPUTEITBHO -
TEOPETUYECKOE COZIEPYKaHKE Kypca
OCBOEHO YaCTHYHO, HO POOEJIbl HE
HOCSIT CYILIECTBEHHOTO XapaKTepa,
HEOOXOIMMBIE YMEHHSI PabOTHI C
OCBOCHHBIM MaTepraioM B OCHOBHOM
c(hopMHPOBaHBI, OOJTBIITMHCTBO
TIPETYCMOTPEHHBIX IIPOIPaMMOI
00y4eHNsI YIeOHBIX 3aIaHII
BBINIOJTHEHO, HEKOTOPBIE 13
BBITIOJIHEHHBIX 33]JAHUI COZIEPKaT
OILIMOKH.

«HeynormeTBOpUTEITLHOY -
TEOPETUUECKOE COJIEPyKaHKE Kypca He
OCBOEHO, HEOOXOMMBIE YMEHHS HE
c(hopMHPOBaHBI, BHITIOIHEHHBIE
ydeOHbIe 3311aHKs1 COZIepyKaT Ipyoble
OILIMOKH.
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JIP 20, JIP 26, JIP | Tect Kpurepun orieHvBanust Tecta:

34 JIMKTaHTBHI 3a KK/IbIi paBITbHBIN OTBET 16armt
Tema 1.1 OcHoBHbIC MP 1, MP 2, MP 4, 3a HenpaBHIbHAIH oTBET — 0
HOHATHSL OPraHUYECKOH | MP 8, MP 10, MP OLIOB
XHAMHH U TEOPUS 12 Kpurepun orieHMBaHMSI XMMHAYECKOTO
CTPOCHUS IIP6 1, IIP6 2, JIKTaHTA:
OpraHHYECKHX I1P6 3 3a KayK/TpIi MpaBIITBHBIA OTBET -1 Oart
P — IIP6 4, [IP6 5 3a HenpaBWIbHBIN 0TBET — 0

Yo 01.01, Yo 01.02 OaJuI0B

Yo 01.03

30 01.01,30 01.02

JIP 20, JIP 26, JIP | Tecr Kpurepun otieHrBanust Tecra:

34 JIMKTaHTBI 3a KayKIpIi MpaBITHHBINA OTBET 10arm

MP 1, MP 2, MP 4, | Ilpaktidecka | 3a HenpaBUIIbHBIN OTBET — 0

MP 8, MP 10, MP | sipabora OajuIoB
Tema 1.2 12 (mpaxTidecko | Kpurepun olieHMBaHMS XMMIYECKOTO
VI IeBOOPOIHI H HX 1IP6 1, IIP6 2, | e3anaHue) JIKTAHTA:

11P6 3, 3a KaKIIbIi MPaBIIBHBIA OTBET -1 Oarut
HPUPOIHBIC UCTOIHUKK | 17Ps 4 P65, 3a HenpaBuIbHBIN 0TBET — 0

I1P6 8 0ajoB

Kpurepry oLeHrBaHMS PAKTHYECKOTO

Yo 01.01,Y0 01.02 3a/IaHVIS

Yo 01.03 3a NpaBWIBHBIN AIITOPUTM PELLICHUS

30 01.01,30 01.02 3a1a4 -1 Gt

JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBanHus Tecta:

34 JIuKTaHTHI 3a KaKIIbIi MPaBIIBHBIA OTBET 10armT

MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINA OTBET — 0
Tema 1.3 %P 8, MP 10, MP | sipabota I6<aJ'IJ'IOB
Kucnopoconepxkamniue 1P6 1. IIP6 2. Sgp;{l;ﬂ};qee)cxo mpﬂmep:raml/ma' OHCHHBAITIH XHNIHECIOre
OpTaHHHCCKHC 11P6 3, 3a KaK/plii TpaBUIIBHBIN OTBET -1 Garut
BCIICCTBA IIP6 4, IIP6 5, 3a HenpaBWIBbHBIN oTBET — 0

ITP6 8 OaoB

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02

JIP 20, JIP 26, JIP | Tecr Kpurepun oriennBanyst Tecta:

34 [paxTryecka | 3a Kbl MPaBUIbHBIA OTBET 10am1

MP I, MP 2, MP 4, | sipabora 3a HenpaBWIbHBIN 0TBET — 0
Tema 1.4 MP 8, MP 10, MP | (npakmdecko | Gaiuios
A3sorcoznepikarue 12 € 3a/1aHKE) 3a [PABAILHBIA AIMOPUTM PELICHUS
OpraHuvecKre I11IP6 1, IIP6 2, 3ay1a4 -1 Garut
COCIMHEHHUS. 11Po 3,
[Tonumepsl. 1r6 4, IIP6 5,

I1P6 8

Yo 01.01, Yo 01.02

Yo 01.03

30 01.01, 30 01.02
Pasnen 2 O6mas u 1IP6 1, I1P6 2, Konrponshas | Kpureprn onieHnBanyst Tecra:
O6wast u 1IP6 3, I1P6 4,IIP6 | pabota 3a KayKIpIi MpaBIITBHBINA OTBET 10t

5,11P6 6,I1P6 Tect 3a HenpaBWIbHBIN 0TBET — 0
HeopraHu4veckas 7.1IP6 8 GALIIOB
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XUMHUA

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 orieHMBaHMSI KOHTPOJIBHOIM
PaboTHL:

«OTIMYHOY - TEOPETUUECKOE
COZIEpYKaHNE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 TPOOEIIOB, YMEHHST
chopmMupoBaHBkI, Bce

TPETYCMOTPEHHBIE TPOrPAMMOIA
y4eOHBIC 39/IAHMS BBITIOTHEHE,

Ka4eCTBO MX BBIIOIHEHHS OLICHEHO
BBICOKO.

«XOpoOII0» - TEOPETUYECKOe
CcOZIEpYKaHNEe Kypca OCBOEHO
TIOJTHOCTBIO, O€3 TPOOEIIOB, HEKOTOPHIC
yMeHUs1 ChOPMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
TPOrpaMMOoN yYaeOHBIE 3a/1aHHsT
BBINOJTHEHBI, HEKOTOPBIE BUJIBI
3/]aHHH BBITIOITHEHBI C OIITMOKAMH.

«Y TOBJIETBOPUTEITBHO -
TEOPETUYECKOE COZIEPKaHHE Kypca
OCBOEHO YaCTHYHO, HO POOEJIbl HE
HOCAT CYILIECTBEHHOIO XapaKTepa,
HeoOXO/IMMBbIE YMEHHS padoThI C
OCBOGHHBIM MaTepHUATIOM B OCHOBHOM
c(hopMUpOBaHbI, OOJTBIIIMHCTBO
TIPEAYCMOTPEHHBIX ITPOrPaMMO
00y4eHHs! ydeOHbIX 3a/IaHui
BBINIOJTHEHO, HEKOTOPBIE 13
BBITIOJIHEHHBIX 33JJAHUI COZIEPKaT
OILIMOKH.

«HeynormeTBOpUTEITLHO -
TEOPETHUECKOE COJIEpYKaHue Kypca He
OCBOCHO, HEOOXO/IMMBIE YMEHHS HE
c(hopMUPOBaHBL, BBINOTTHEHHBIE
y4eOHBIE 3a/IaHHIs COZIEPYKAT TPyObIe
OILIMOKH.

JIP 20, JIP 26, JIP | JluKraHTbl Kpurepun olieHMBaHMSI XMMAYECKOTO
34 [pakTidecka | AuKTaHTa:
MP I, MP 2, MP 4, | sipabora 3a KaKITpIi TPaBHITLHBIA OTBET -1 Oart
Tema 2.1 Beenenne. MP 8, MP 10, MP | (npaktidecko | 3a HeNmpaBUIIbHBIN OoTBET — 0
OCHOBHBIE TIOHSATHS U 12, € 3a/1aHKC) 0aIoB
3aKOHBI XHMUH MP 24 Kpurepny oLieHMBaHYs TIPAKTHYECKOTO
IIP6 1, IIP6 2 3aIaHHI:
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 1IP6 1, I1P6 2, JIMKTaHTHI Kpurepry oLeHNBaHMS XUMIYECKOTO
[Meproauueckuii 3aK0H 1IP6 5 Tpaxriiecka JWIKTAHT. 5
M TIepHOaHIeCcKas Yo 01.01, Yo 01.02 | apabota %KmmnpaBmIri}mmorBer-l Garun
Yo 01.03 (mpakTidecko | 3a HempaBUILHBINA OTBET — 0
cuctema 30 01.01, 30 01.02 | e3amanwe) | GawioB
JI.I.MeHnneneena. JIP 20, JIP 26, JIP

Kpurepun orieHMBaHMSI IPAKTUYECKOTO

20




Crpoenue aToma
CrpoeHue BeniecTna.
XuMHYecKas CBSI3b

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

3aIAHIIS:
3a NpaBWIBHBIN AITOPUTM
pereHus3aziad -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 Ipakriecka | 3a KakIplid PABIIIGHBINA OTBET 10ar1
Tema 2.3 Bopa. MP I, MP 2, MP 4, | spabora 3a HenpaBUIILHEIHA oTBET — 0
PactBopEL. MP 8, MP 10, MP | (npaktidecko | 6amioB
DIIEKTPOIUTHYECKAS 12 € 3a1aHue) Kpurepuu OLIEHMBAHYSI IPAKTHYECKOTO
JTUCCOIIAAITUS 11P6 2 Sa/IaHHA.
Yo 01.01, Yo 01.02 3a MpaBWIbHBIN &/ITOPUTM PEILICHHS
Yo 01.03 3ana4 -1 Gart
30 01.01, 30 01.02
10. JIP 20, JIP 26, JIP | Tecr Kpurepun orienmBanys Tecta:
34 [NpaxTryecka | 3a Kbl MPaBUILHBINA OTBET 10armT
2.4 Knaccuduxarms MP I, MP 2, MP 4, | sipadora 3a HernpaBWIbHBIN oTBET — 0
HEOPTAHMTCCKIX MP 8, MP 10, MP | (npakTudecko | 6ayijioB
. 12 € 3a/1aHue) Kpurepun orieHuBaHMS MPAKTIYECKOTO
COG{[I/IHGHI/II/I U UX 11P6 2, TTP6 4 —
cBoiicTBa. XUMUYECKHE | 17PG 5 TTP6 6, 34 [PABIUIbHBIIH A/TOPHTM PELLICHIST
[peaKIn IIP6 8 3a71a4 -1 Oant
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
11. JIP 20, JIP 26, JIP | Tecr Kpurepun orieHnBaHMS TecTa:
34 JIMKTaHTBI 3a KaKIpIi TIPaBHIIBHBIA OTBET 10701
MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINA OTBET — 0
T MP 8, MP 10, MP | sipabota Oaju10B
eMa 2.5 Merauisl 1
12 (mpakTidecko | Kpurepun orieHMBaHWS TPaKTHYECKOrO
HEMETaJIbl. XUMHUS U 11P6 1. PG 2. D— e
KU3HB I1P6 3, I1P6 4, a MPABIITBHBIA ATTOPUTM PEILICHHST
1IP6 5, IIP6 6 3ana4 -1 Garnt

5.2 IIpomMe:kyToUHAs aTTeCTAIMS

[TpomerxyTouHas aTTecTalys o0yJaromuxcs OCYIIECTBISETCS 110 3aBEPIICHUH U3yYeHUsT YIeOHOTO
npeaMera «XUMUsS» U MO3BOJISIET ONPECITUTh KaYeCTBO H YPOBEHD €€ OCBOCHHUSI.

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

PesyibTaTsl
00y4eHust

OueHouHbIE CpeCTBA
JJIS1 IPOMEKYTOYHOM aTTeCTaAlUH

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

Tect

1.Cxema pacnpeieNieHHsI JICKTPOHOB TI0 CIIOSIM B aTOME XUMHYECKOTO DIIEMEHTa,
00pa3yroIIero COeIMHEHUs, COOTBETCTBYIoMUE o0mmmM 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 MMOPSAAKE YBCIIMUCHUA ATOMHBIX paJnyCOB!

MP 10, MP 12, MP
24, T1P6 2, TIPG 5

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

4)Be, B, Al
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Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

1) ampoTrepHbIM 2) KUCTOTHBIM 3) HecoJieoOpa3yomuM  4) OCHOBHBIM
4.HeoOpaTtumasi XMMHYECKas PEAKIUs MPOU30HAET MpH CIUBAaHUU DPACTBOPOB
BElIECTB, (DOPMYIIBbI KOTOPBIX:

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

5.BepHbl 11 crieayronue BhICKa3bIBAaHUS ?

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

b. Crenens okucnenus atoma xpoma B coequnennn Cr203 pasHa +3

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

6. C pa36aBJIecHHOW CEPHOM KUCIIOTOM pearupyroT:

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

Kputepuu onenku: Beimonueno 90-100% 3ananuii-onieHka —«S»

80-89% - onenka «4»

70-79% - ouenka «3»

Memnbuie 70% oneHka «2»

4) AI2(SO4)3 u

I1P61, TTP62, 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, 11P6 2, TIPG 5
Yo 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

IIpakTH4yeckoe 3a1aHue
1 BapuanTt
1. Pacmpenenenue 3JEKTPOHOB IO 3SHEPreTUYECKUM YpPOBHAM 2e,
cootBerctyer uactuie 1) Mg® 2) 073) Mg?*4) S
2.B psny anementoB Na — Mg — Al - Si
1. yMeHBIIAIOTCS paJANyChl aTOMOB
2. YMEHBIIIAETCs YUCIIO IPOTOHOB B Apax aTOMOB
3. YBEIMYHMBACTCS YHUCIIO MIEKTPOHHBIX CIOEB B aTOMax
4. yMeHbULIAETCs BBICIIAS CTETIEHb OKUCICHUS aTOMOB B CO€IMHEHUSIX
3. dakTop, HEe BIUSIOMNN Ha CKOPOCTh XUMHUYECKUX PEAKIINH,
1. nmpupozga pearupyrooumx BeIecTB
2. TeMIieparypa
3. KOHIEHTpalUs Pearupyroux BeIecTB
4)TUn XMMHYECKOHN peakuuu
4. HanOonee 371€KTPOIIPOBOIHBIM METAIIOM U3 MEPEUUCICHHBIX SBIISIETCS
1. mwuaK 3) cBUHEI]
2. menp 4) Xxpom
5. Merai, He OTHOCSIIANCS K METOYHO3EMETBHBIM,
1)maruwmii 3) cTpoHIuit
2)kanbuuit 4) 6apuit
6. Hanbomnee akTHBHO pearupyeT ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHui 4) Kanbnui
7.ArperaTHo€ COCTOSTHHE MO0J1a TP HOPMAJIbHBIX YCIOBUSX
1. xunkoe 2) TBEpnoe 3) razooOpazHoe
8. Meramu1, ¢ KOTOpPbHIM HE B3aMMOJEHCTBYET KOHIIEHTPUPOBAHHAs CepHas
KHCJIOTA,
1)xene3o 2)Marauii 3)uHK 4)HaTpUit
9. TecToBbIE 3a7aHMsI HA COOTBETCTBHE.
10. VYcraHoBHTE COOTBETCTBHE MEXIY pearupyromuMu
MPOJYKTaMH UX B3aUMOJICHCTBHSL.
A) Cu +Cl, 1) Cu(OH), u Cl,
b) CuO + HCl 2) CuCl
B) Cu,O + HCl 3) CuClg " Hzo
4) CuCl,
5) CuCl u H,O

8e, 2e

BCIICCTBaAMU U

22




11. VYcraHoBHTE COOTBETCTBUE MEXIY TUIAMU M YPABHEHUSIMH XHUMHUYECKUX
peaKuui.
THUITbl XUMHNYECKUX PEAKIIMIA
A) coequnenusi, OBP, HeoOpaTumast
b) paznoxenusi, OBP, sanorepmuyeckas
B) coenunenus, OBP, romorennas
YPABHEHUS PEAKIIUIA
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 KOTOPHIX MOKHO OCYIIECTBHUTH
npespatienus Zn — ZnCl,— Zn(OH),— ZnO
st mepexona 2 3anuimTe HOHHOE YpaBHEHUE.
14. K 34,8r cynbdara kanus NpuiIMiId pacTBOp, coiepxammii 83,2 T xiopuaa
6apusi. Onpenenute Maccy odpaszoBasiierocs ocaaka. (50).
15. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMU C IIOMOIIBIO 3JIEKTPOHHOTO
6ananca. Cu +tHNO3—Cu(NO3),+NO +H,0.

2 BapMaHT
1. PacnpeneneHue DSJIEKTPOHOB II0 DSHEPreTHMUECKHM YpOBHSIM 2e, 8e, 6¢
COOTBETCTBYET aTOMY
1. yrnepona 3) pocdopa
2. cepsl 4) xy0pa
2 B pany snementoB C-N - O - F
1. ymeHbIIaeTcs BBICIIAS CTETIEHb OKUCICHUS SJIEMEHTOB B COSTUHEHUSIX
2. yBEIUYMBAIOTCS PAJNYCHl aTOMOB
3. yYMEHBUIAETCS BOCCTAHOBUTENbHAs CIIOCOOHOCTh MPOCTHIX BEILIECTB
4. yBEIWYHMBACTCS BBICIIAS CTETICHb OKHUCIICHUS 3JIEMEHTOB B COCIMHECHUSX
3. @akTop, HE BIUAIOIMINNA HA CKOPOCTh XUMHUECKUX PEaKIIHiA,
1. xarammzarop
2. cnoco0 MOJTy4YeHUs! peareHTOB
3. Tpupoja pearnpyroInux BEIIeCTB
4. KOHIICHTpAIlUs pearnpyrolluX BEIIeCTB
4. Meta, He OTHOCSIUICS K IICIOYHEIM METaJIJIaM,
1. xanuii 3) nutuit
2. Kanblwid 4) HATPHA
5. CBoiicTBO pPTYTH, KOTOpPOE OrpaHMYMBaeT €€ MpPHUMEHEHHE B OBITOBBIX
TEPMOMETPAX
1. arperatHoe cocTosiHUE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKas IJIOTHOCTD
6. Bogopo/ Hemb3s MOTY4YUTh MYTEM B3aUMOJICHCTBHS METAJUIOB C KUCIIOTOM
1. a3otHoOI 3) congHoOl
2. cepHoii 4) hochopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopoio pacTBopsieTcs B BOjie
2. He UMeeT 3amaxa
3. OakTepuluacH
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4. nerue BO3IyXa
8. Boaa B3aMOAEHCTBYET C KaXKAbIM U3 BEUIECTB, (POPMYIIBI KOTOPBIX
1)Ca u Nay0 2) Na,O u Cu 3)CuO u N2054)ZnO u SO,
9. TecToBbIE 3aJaHHSI HA COOTBETCTBHE,
10. YcraHoBHTE COOTBETCTBHE MEXKIY HCXOAHBIMHU BEIIECTBAMU U TPOAYKTAMU
peaKLHnii.
A) Na u H,O 1) Na,SO; 1 H,O
Bb) Na,O u H0 2) NaOH u H,0
B ) NaOH u SO, 3) NaOH u H,
4) NaOH
11. YcraHoBHTE COOTBETCTBUE MEXKIY TUTIAMHU U YPAaBHEHHUSIMH PEaKLIUM.
THUITbl XUMHUYECKUX PEAKIIMIA
A) 3amemenusi, OBP, sanorepmuyeckas
b) pasnoxenus, OBP, sx3orepmuueckas
B) coenunenus, OBP, neobpatumas
YPABHEHUS PEAKIIMI
Noy+ 3Hae> 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 ypaBHEHUS PEeaKIWi, C MOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH
npespauieHns MgO— MgCl,—Mg(OH),— Mg(NO3),
Jlns nepexona 3 3anMIINTE HOHHOE YpaBHEHUE.
14. K pactBopy, comepxamemy 63,97 HUTpaTa aTlOMHUHHS, MPHIWIH PacTBOD,
comepxammii  39.2r docdopuoit kuciorel. Ompenenure wmaccy ¢ocdata
QITIOMUHUS.
15. PaccraBbTe K03 (PUIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOIIBIO 3JIEKTPOHHOTO
oamauca. Cu + HNOz;— Cu(N03)2+ NO,+ H,O
Kpurepun onenku:
KOHTpOJIbHAs paboTa NpeACTaBlIeHAa B YCTAaHOBJIEHHBIM Cpok U odopmieHa B
CTPOTOM COOTBETCTBHM C W3JIOKCHHBIMH TPEOOBAHUSMH; TIOKAa3aH BBICOKHN
YPOBEHb 3HaHUS U3YUEHHOT0 MaTepHuasa 1o 3aJ1aHHON
TeMe, MPOSBICH TBOPUYECKUH MOJXOJ MPH OTBETE Ha BOIMPOCHI, YMEHHE TITyOOKO
aHaJTM3UpOBaTh NpodaeMy U JenaTh 0000IIaone BbIBOABI; padoTa BBHIIOJIHEHA
IPaMOTHO € TOYKH 3PEHHUS MOCTABJIEHHOM 3a7auu, T.e. 6€3 OIMOOK M HE0UETOB
WIN JOMYIIEHO He 6oJiee OJJHOr0 HeJ0UeTa OLIEHKa «5».
KOHTpOJIbHAsE padoTa Mpe]cTaBlieHa B YCTAaHOBJIEHHBIH CPOK M oQopMmiieHa B
COOTBETCTBUM C M3J0KCHHBIMU TPEOOBAaHMIMM; MOKa3aH JOCTAaTOYHBIH ypOBEHb
3HaHUS W3YYEHHOI'0 MaTepuaa 1o 3aJaHHOW TeMe, MPOSIBIEH TBOPUYECKUHN MOIXO]
IIpU OTBETE Ha BONIPOCHI, YMEHHE
aHaJIM3UPOBATh MPOOJIEMY U JieiaTh 00O0OIIAIoNIe BBIBOMBI; pa00oTa BBITIOTHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEl: a) He Oosiee 0lHON HErpyOoi OUIMOKHU U OJTHOTO
Hesouera 0) uin He OoJiee ABYX HEJ0UETOB OICHKA «4».
KOHTpOJIbHAsE paboTa IMpeACTaBlICHA B YCTAHOBJICHHBIA CPOK, IpU O(QOpPMIICHUU
paboOTHI OYIICHB! HE3HAYNTEIHHBIE OTKIIOHEHHUS OT
U3JI0KEHHBIX TPeOOBaHMIA; MOKa3aHbl MUHUMAJIbHbIE 3HAHUS 110 OCHOBHBIM TEMaM
KOHTPOJIbHON paboThI;
a) He O6oJsiee TBYX TpyObIX OMIMOOK,
0) He OoJsiee OAHOM rpy0Ot OMMOKKM U OHOTO HEIOYETa,
B) He OoJiee IBYX-TpeX HErpyObIX OMNOOK,

NS
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') OJHa HerpyOast OIMOKa U TPH HEI0YeTa,

1) IpU OTCYTCTBUH OIIUOOK, 4-5 HEZ0UETOB

BBINOJIHEHO HE MEHEE MT0JIOBUHBI pabOThI OLIEHKA «3».

YHUCIO OMMOOK M HEIOYETOB NMPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTaBJIEHA OLICHKA «yOBJIETBOPUTEIBHOY» WM €CIIU MPABUIIBHO BBIMOJIHEHO
MEHEE MOJIOBUHBI pabOTHI;

eclii 00y4aroLuiicst He MPUCTYNAJ K BBITOJHEHNIO Pa0OThI UM MTPABUIBLHO
BBINOJIHWI He OoJiee 10 IpOIeHTOB BeeX 3a/laHMi OLIEHKA «2».

Kpurepun ouenku ouggepenyuposannozo 3auema

- «OTIUYHO» - TEOPEeTHUYECKOe COJECpKAaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOernos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IIPOrpaMMOM yueOHbIE 3aaHus BBIOJHEHbI, KAU€CTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIo» - TEOPETHUECKOE COJAEpkKAHUE Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenos,
HEKOTOpble YMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil yueOHbIE
3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTEIILHO» - TEOPETUYECKOE COJEPKaHHE Kypca OCBOCHO 4YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(OPMUPOBaHbI, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX NPOrpamMMoil 00ydeHus
y4eOHBIX 3aJJaHUI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOANMBIE
yMeHUs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT TpyObIe OIINOKH.
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[Ipunoxenue 1

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

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

Ne | Ha3Banue Lenb ucnonb3zoBanus | [manupyemslii Ornucanue nopsiaka

1/ | oOpa3oBaTesbHOM o0pa3oBaTenbHON pe3yJsbTar UCIOJIb30BaHUSA (AJITOPUTM

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

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

YaCTHOCTH YMEHHMU y4eOHBIX JEUCTBUN. | 3aIUIAaHUPOBAHHBIX
CaMOCTOSITEJILHO ornepanuii)

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

NESATENBHOCTH,

TOTOBHOCTH HaXOAWTh

peleHre yyeOHbIX U

COIMATBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

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

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

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

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

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

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

NEPEYEHb MPAKTUUYECKHUX/JIABOPATOPHBIX 3AHSATHN

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

ITpunoxxenue 3

KonTponupyemsbie
Konrtponbnas Kontpomupyemsie
pasnensl (TeMbl) OueHovHbIe CpeACTBA
TOYKa pe3ynbTaThl
y4eOHOr0 MpeameTa
Nel Paszgen L. Kontpoabnas | 1. Tecr
Oprannueckast XUMHs padora Nel 2. IIpakTnueckoe
3aJlaHue.
3. Keiic 3agaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
OO6wmas u paGora Ne2 2. IlpakTuueckoe
HEOopraHuyecKas 3a/1aHue
XUMUS 3. Keiic 3agaua
IMpome:xyrounas | [AuddepenunpoBannblit Bomnpocsl 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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