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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUITVIMHBI «XUMHWSA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AUCHMIUIMHBI «XUMHS» SBISETCS YaCThIO NMPOTPAMMBI HOATOTOBKH
CIELUAINCTOB CpenHero 3BeHa mo cnenuanbHocTd 15.02.12 MoHTax, TeXHHYECKOE O0OCTyXHBaHUE U
PEMOHT NPOMBIIIIIEHHOTO 000pynoBaHus (1Mo oTpacisaM). Pabouas mporpaMma cocTaBiieHa sl OYHOMN
(hopMBI 00YUCHHSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENNAJTHCTOB CPeIHEro 3BeHa

VYyeOHas TUCHUIUTMHA «XHUMH» OTHOCHTCS K 00111€00pa30BaTeIbHOMY ITUKITY IPOTPaMMBbl
MOJTOTOBKH CIIEIIUAIIMCTOB CPEAHETO 3B€HA M OTHOCUTCS K ipenmMeTtHoit obmactu @I'OC cpeaHero oo1ero
obOpazoBanus «EcTecTBEHHBIC HAYKHY.

YpoBeHb OCBOEHHS Yy4eOHOU aucuuruinHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero oo6iero
o0OpaszoBaHus 0A30BBIil.

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

VYuebnslii mpeaMer « XUMUSD SBISETCS MPEAMISCTBYIOMIUM JIJISl U3YyUEHHUS CICTYIOUIUX TUCIUTIINH:
MJIK.01.02 OcymecTBieHue MyCKOHAIAJOYHBIX pabOT MPOMBINUIEHHOTO oOopymoBanus, MJIK.02.01
Texanueckoe 00CITy)KUBaHUE TPOMBILIIEHHOTO 000PYAOBaHMUSL.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS YUYEBHOM JTUCIUILJINHBI

OcBoenue coaepkaHuss y4yeOHOM JUCHMIUIMHBI — «XUMHS»  00CCIECUMBACT  JOCTHXKECHUE
00yUaroIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIn4yHOCTHBIE pe3yJIbTAThI

P 20 c(OpPMHUPOBAHHOCTH 3JJ0OPOBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

JIP 26 | TOTOBHOCTB M CITIOCOOHOCTBH K 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKHU3HU;

OCO3HAaHUEC IECHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATE IPOCKTHYIO U
HCCJICAOBATCIILCKYHO ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

JIP 34

MeTtanpeamMeTHbie pe3yJIbTaThl

CaMOCTOSITENIbHO  (DOPMyJIUpOBaTh M aKTyalU3UpOBaThb IMpoOJIEMy, paccMaTpuUBaTh €€

MP 1
BCECTOPOHHE;

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

MP 4 BBIABJIATE 3aKOHOMEPHOCTHU U IIPOTHBOPECYHA B paCCMATPUBACMBIX SABJICHUSAX

MP 8§ CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOHOB PCHICHUA NPAKTUYCCKHUX
3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUA,

(I)OpMI/IpOBaHI/IC HAay4YHOI'O THIIAa MBIIJICHHWS, BJIIAACHUC Haquoﬁ TepMI/IHOHOFHCﬁ, KIIIOYCBBIMHA
IOHATHUAMU U METOJaMH,

MP 10

BBISIBIIATH [IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a7a4y, BbIIBUTaTh TUIIOTE3Y €€
MP 12 | pemienusi, HaxoAWTh AapryMeHTBI [UISl JOKAa3aTelbCTBA CBOMX YTBEPXKICHUM, 3a]1aBaTh
1apaMeTpbl U KPUTEPUU PELICHUs

UCIOJIb30BaTh CPeACTBa MH(MOPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a]1a4 C COOJIIOJICHHEM TpeOOBaHUIA
SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYypcOCcOepeKeH s, MPABOBBIX U ITHYECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€30aCHOCTH;

MP 24

IIpeaMeTHbIE pe3yJIbTATHI




[1P61

c(OPMUPOBAHHOCTh TMPEICTABICHUIA: O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIU XUMUU B MO3HAHUM SIBJICHUN MPHUPOIBI, B OPMUPOBAHUHU MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOMUMOW I pEIICHUs
MPAKTUYECKUX 3a]ad U SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3[0POBBIO U
MIPUPOJHON CpeJIE;

I1P62

BJIaACHHUC CHUCTEMOM XUMHUYECKHUX 3HaHI/II>'I, KOTOpas BKIIOYACT: OCHOBOIIOJIAraromue MmOHATHA
(XMIMHUYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHAst 000JI0uKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OpOHUTATH
aTOMOB, HWOH, MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEINEHb OKHUCIICHHUS,
XUMHUYECKasl CBSI3b, MOJb, MOJSIpHAs Macca, MOJISIPHBI 00BEM, YIJIEpOJIHBIM CKelerT,
(GyHKUIMOHANBHAS TPYIINA, PaJWKal, U30MEPHs, U30MEpPbI, TOMOJOTUYECKHHA psAJl, TOMOJOTH,
YIIEBONOPOAbI, KHCIOPOA- M a30TCOJEp)Kalle COCAMHEHHUS, OWOJOrMYecKd AaKTUBHBIC
BemecTBa  (yriaeBoAbl, JKUpPbI, O€nKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAIUIMYECKAs PelIeTKa, TUIbl XUMUYECKUX peaklui
(OKHCITUTENIEHO-BOCCTAHOBUTEIBHBIC, 9K30-U JHIOTCPMUYECCKUE, PEAKIIMH WOHHOTO OOMEHa),
pacTBOp, DSIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAST TUCCOLHUAIUS, OKHUCIIUTENb,
BOCCTAHOBHUTCIIb, CKOPOCTH XUMHYECKOH pC€akuuu, XUMHUYCCKOC paBHOBGCI/Ie), TCOPHU 1 3aKOHBI
(Teopuss XUMHUYECKOTO CTPOCHHUS OpraHudyeckux BemecTB A.M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON auccounanuu, nepuoanueckuid 3akoH J[.M. MenaeneeBa, 3akoH
COXpPaHCHUMA MaCCBI), 3aKOHOMCPHOCTH, CHUMBOJIMUECKHHN S3BIK XHUMHU, (paKTOHOFI/I‘-ICCKI/Ie
CBEIICHHMSI O CBOWCTBax, COCTaBe, MOJyYEHUU M O€30MaCHOM HCHOJIb30BAaHUM BaKHEHIINX
HCOPTaHNYCCKUX U OPraHNvYCCKUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ ACATCIBbHOCTHU YCJIOBCKA,

I1P63

c(OpMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE MPU3HAKU U B3aUMOCBSI3b M3YUEHHBIX
HNOHATUI, NPUMEHATh COOTBETCTBYIOIIME IIOHATHS IPH ONMCAHUU CTPOEHHs MU CBOMCTB
HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB U MX MPEBPALICHM; BBIABIATH B3aUMOCBSI3b
XUMHUYECKMX 3HAaHUA C TMOHATUAMH M TNPEACTABICHUSMHU JPYTHX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

[1P64

c(OpMUPOBAHHOCTh YMEHUH UCIOJb30BaTh HAMMEHOBAaHUS XHMHUYECKUX COCAMHEHUU
MEXKIYHapOAHOTO COK03a TEOPETHYECKOM M NPHUKIAIHOW XWMHUU U TPHUBUAJIbHBIC Ha3BaHUSA
BaXHEHIIMX BeUIeCTB (ITWUJICH, aleTWUJeH, ThulepuH, (eHon, Qopmanbaerua, yKcycHas
KUCJIOTa, TJIMIWH, YrapHbId ra3, YIJIEKHUCIbIA Ta3, aMMHAK, TalleHas HW3BECTh, HEralieHas
U3BECTh, MUTHEBAS COJA U JIPYTHX), COCTABIATH (POPMYIbI HEOPTAHUYECKUX U OPTraHUYECKHX
BCIIIECTB, YyPAaBHCHUS XHMHYECKUX pEAKIHi, OOBICHATH WX CMBICHI;, IOJATBEPKIATh
XapaKkTEpPHblE XUMHUUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU JKCIEPUMEHTAMH U
3aMUCSIMU YPABHEHUN XUMUYECKUX PEaKIIHIl;

I1P65

C(i)OpMI/IpOBaHHOCTI) y'MeHI/Iﬁ YCTaHaBJIMBATh MPUHAJICIKHOCTh U3YUCHHBIX HCOPraHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB K OIMPCACICHHBIM KilaCCaM U I'pyIllliaM COGHHHCHHﬁ, XapaKTCpPU30BaTh
HX COCTaB M BaKHEUIIIHE CBOP’ICTBa; ONpeaACIIAITb BUABI XUMHNYCCKUX CBsI3ei (KOBaHeHTHaH,
HOHHAas, MCTaJJINYCCKasd, BO}IOpOI[HaSI), TUIIBI KPUCTAJUIMYCCKHUX  PCIICTOK  BCIICCTB,
I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHWYCCKUC PCAKIINH,

[1P66

BIIaZICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHUS BEHIECTB W XHUMHUYECKHUX SIBIICHUU
(HabnroieHune, U3MEpPEeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE);

[1P67

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOJUTH PacueThl MO XUMUYECKUM (HOpMYyJIaM M ypaBHEHUSIM
XUMHUYECKHX PEAKIMH C UCIOIb30BaHNEM (PU3NUYECKUX BEIMYMH, XapaKTEPU3YIOIIHUX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMajibHbIE YCJIOBMSI) Ta30B, KOJIMYECTBA
BEIIECTBA; MHCIIOJIB30BaTh CUCTEMHBIE XMMMUYECKHE 3HAaHUS I HPUHATHS pPEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

I1P68

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpallleHusi OpraHuYecKuX BEUIECTB MPH HAarpEeBaHUU, MOTYYEHHE ITUIIEHA U U3YUYEHUE ero
CBOMCTB, KQUECTBECHHBIC PEAKLUU HA aJIbIETUIbI, KPaXMall, YKCYCHYIO KHUCIIOTY; JAE€HATypanus
OeNKOB MpH HArpeBaHHMM, LBETHbIE pEaKIMU OEIKOB; MPOBOAUTH PEAKIMH HOHHOTO OOMEHa,
OTIpeNieNIATh Cpely BOJHBIX PAacTBOPOB, KaYECTBEHHBIE peakIMu Ha cyiabdaT-, KapOoHAT- U
XJOpUJ-AaHUOHBI, HAa KATHOH AaMMOHHs; pEIaTh SKCHEPHUMEHTAIbHBIE 3aJa4d 10 TeMaM




"Meramtbl" u "Hemeramibl"') B COOTBETCTBUM C TpPaBWJIAMH TEXHUKH O€30MaCHOCTH TIPH
oOpalieHny ¢ BEIIeCTBAMHU M J1a0OpPaTOpHBIM OOOPYIOBAaHUEM; HPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIEepUMEHTa B ¢opMe 3aluCH YPaBHEHHHM COOTBETCTBYIOIIMX pEaKIHUid U
(GbOpMyIIMPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUTLIAHBI

3.1 O0beM y4eOHOI TUCHUIIIMHBI U BUbI YUeOHOH padoThl

Bun yaeOHO# paboThI OOBemM B yacax

o o 4
O6beM 00pa3oBaTeNIbHOM MPOrpaMMbl y4eOHON AUCIUITITUHBI 0

B T.4. B GOpMe NPaKTHUUECKOIl MOATOTOBKHI HE HpeAycMoTpeHa

BT. 4.:
28
TCOPECTUYCCKOC 06y‘~IeHI/IC
MPAKTUYCCKUC 3aHATUA 6
6

1abopaTOPHBIE 3aHATHS

caMOCTOsITeNIbHAs paboTa He nperycmoTpena

MMPOMEIKYTOUHAA aTTCCTAlUA

[TpomexxyTouHast aTTecTanus ougppepenyuposanmvlii 3auém




3.2 TeMmaTH4ecKuii IUIaH U cofepKaHUe Y4eOHOH TMCUUTIMHbI

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro Mmarepuasa u Gopmsl
OPraHM3alUMHU AeSITeJIbLHOCTH 00y4aI0IHNXCH

Oo0Bbem, akan.
4/ B TOM
yHcie 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
CTPOCHHSA 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
T1P6 1, TIP6 2, TIP6 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. [Ipumenenue stuneHa
Ha OCHOBE CBONCTB.

Juensl n kayuyku. [loHATHE O THEHAX KAK YIVIEBOAOPOJAX C
JByMsl  JABOWHBIMM  CBSI3AMH. COIpSOKCHHBIE  JMEHBIL.
XuMuyeckue cBoiictBa OyraameHa-1,3 u  u30mpeHa:
oOecrBeynBaHMe OpPOMHOM BOABI U IOJIUMEpPU3ALUS B
Kay4dyku. HaTypasiabHbIil M CHHTETHYECKUE KaydyKu. Pe3una.
AnkuHbl. AuneruneH. 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
T1P6 1, TIPG 2, TIP6 3,
TIP6 4, TIP6 5

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

IIpaktnueckoe 3anstue Nel. Ilomyuenue oTwineHa wu
M3yYEHUE ETO CBOMCTB.

OK 01

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

T1P6 4, TIPG 5, TIP6 7,
T1P6 8

Y0 01.01, Yo 01.02
Y0 01.03

3001.01,30 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. AJKoronusm, 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:
OKHUCJIEHHE B COOTBETCTBYIOLIYIO KHMCIIOTY, BOCCTAHOBJIEHUE
B cooTBeTcTByrOmMid cnupt. [lomydeHne anbaeruaos
OKHCJICHHEM COOTBETCTBYIOIIMX cnupToB. IIpumeHenue
(dbopManbIeruia Ha OCHOBE €ro CBOWCTB.

KapOonoBeie kucnotsl. [loHsiTHE 0O 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 sTepudukanuu. IIpuMeHeHue YKCYCHOW KHCIIOTHI
Ha OCHOBE CBOMCTB. BriCcIImne KHpHBIE KUCIOTHI HA TPUMEPE
NaJbMUTHHOBOM U CTEAPUHOBOM.

Cnoxnbie 3¢pupbl u Kupbl. [lomydeHue CIIOXKHBIX 3(HUPOB
peakuueit stepudpukanyu. Croxxasie 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
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 (yHKIuen —
aJbAETUAOCITUPT. XUMHYECKHE CBOHCTBA  TIJIIOKO3BI:
OKHCJIEHUE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B
copbut, cruproBoe Oposkenue. [IprMeHeHHe TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHUe YIJIeBOAOB B KUBOW MPUPOJAE U KU3HU YEIOBEKA.
[lonsiTe 0 peakuusAx MOJMUKOHACHCALMM M THAPOJIM3a Ha
IpUMepe B3aMONPEBPAIICHUMN: TII0OKO03a - TOJIMCaXapul.
IIpodeccnoHaIbHO-0pHEHTHPYIOLIEE COAePKaHUue

Bunst wm cocraB pactBopurened. Ilpumenenme s
pa3IMYHOro BUJA BEUIECTB.

[Tpaktueckoe 3anstue Ne 2. KauecTBeHHblE peakLMH 2 OK 01 JIP 20, JIP 26, JIP 34
OJHOATOMHBIX ¥ MHOIOATOMHBIX CIHPTOB, YKCYCHOM MP 1, MP 2, MP 4,
KHCJIOTEI. MP 8, MP 10, MP 12
I1P6 1, I1P6 2
[1PG 4, ITP6 5, T1P6 7,
I1P6 8
Y0 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
1.4 A3oTconepxammue JMIakTHYeCcKHe eMHULbI, COJePKAHUE 8
OpraHuvecKue [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.

AMHMHOKHUCIOTBH Kak aMdorepHbie U YHKIIMOHAIBHBIE
OpPraHUYECKUE  COCIUHEHUS. XUMHYEeCKHEe  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 CBOWCTB.

benku. llepBuuHas, BTOpHUYHAsA, TpPETUYHAs CTPYKTYpHI
OenkoB.  XUMHUYECKHE CBOMcTBa  O€JIKOB:  TrOpeHHe,
JIeHaTypaLusl, TUAPOJIN3, IBETHBIE peakuuu. buomornueckue
GbyHKIIMHA OCTTKOB.

[omumepsl. benku 1 nonmrcaxapuabl Kak OMOMIOIMMEPHI.
[ImacTmaccsl. [Tonyuenue MOJIMMEPOB peakiueit
MOJIMMEPU3ALMU U TIOJIMKOHICHCAMH. TepMOIUIACTUYHBIE U
TEPMOpPEAaKTUBHBIE TU1acTMacchl. [IpencraBurenu miactMace.
Bonokna, ux knaccugukanuus. [lonyuenue BoIoKoOH.
[IpakTUKO-OpUEHTHUPYIOLIEE 3a/1aHNE
IIpogeccrnonaibHO-OpHEHTHPYIOLIEE COAEPKAHNE
OtnenbHblE NMPEACTABUTENN XHUMHUYECKHUX BOJIOKOH U HUX
IPUMEHEHNE

[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. O0masi 1 HeopraHu4eckasi XuMus 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
Annotpomnusi. IIpocTeie u CIIOXKHEIC BEIIIECTRA. MP 1, MP 2, MP 4,
KadecTBeHHBIM ¥ KOJMYECTBEHHBLII COCTaB  BEIICCTB. MP 8, MP 10, MP 12
Xummnueckue 3HaKu 1 popmyisl. OTHOCHTENBHBIE aTOMHAS U I1P6 1
MOJIEKYJIsipHast Mmacchl. KonnuecTBo BeliecTsa. Y0 01.01, Yo 01.02
OcHoBHble  3akoHbl  xuMuHM. CrexuomeTrpus. 3aKoH Y0 01.03
COXpaHEHUSI MAacChl BEIIECTB. 3aKOH IOCTOSTHCTBA COCTaBa 3001.01, 30 01.02
BEIIECTB MOJIEKYJISIPHOM CTPYKTyphl. 3akoH ABOrajapo Hu
CJIEJICTBUS U3 HETO.
PacueTnHpie 3amaun  Ha  HAXOXKICHUE OTHOCUTEIBHOM
MOJIEKYJISIPHOM ~ MaccChl, ONpEJEeIeHHe MacCOBOW JOJH
XUMHUYECKHUX HJIEMEHTOB B CJIOKHOM BEIIECTBE.
Tema 2.2 Ilepuoanyecknii | Augakruyeckue eIMHUIbI, COAEPKAHNE 2
3aK0H M nepuoanyeckass | otkpoitue 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 NnepuoandecKOd TaOMuIbl: MepuoAbl (Majble U I1P6 1, I1P6 2, TIPG 3
OoJpiiue), rpymIbl (TIaBHAS U TOOOYHAs). ¥001.01,Y0 01.02
ATOM— ClOXHas YacTHla. S1apo (IPOTOHBI U HEUTPOHBI) U Yo 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. DIEeKTPOHHBIC
KOH(UTYypaluu aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CoBpemenHast (opMynHpOBKAa MEPUOAMYECKOTO 3aKOHA.
3HayeHHUE TMEpPUOJUYECKOTO 3aKOHA M MEPUOJAMYECKOU
cucteMbl xumuuyeckux sjemeHToB J[.M. MenaeneeBa mis
pa3BUTHS HAYKU U MOHUMAHUSI XUMHUYECKON KapTHHbBI MUPA.
Tema 2.3 Boaa. PactBopbl. | IngakTuyeckue eqMHUIbI, COIEPKAHUE 4
DJIeKTPOJMTHYeCKASs DINIEKTPONIMTHYECKAS AUCCOIMALIMS . BOJA 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.
DJIEKTPOIUTHI U HEAIEKTPOIHUTHL. DIECKTPOIUTHICCKAS

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

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

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

Tema 2.4 Knaccnpuxanus
HEOPraHu4YecKux
coeIlMHEeHUH U X CBOMiCTBA
XuMuvecKue peakunu

JlnlakTHYeCcKne eqUHULIbL, COAEPKAHUE

oo

Kucnorel Kkak SIEKTPOJUTHl, HX Kiaccu(UKaMs IO
pa3IUYHBIM TpU3HAKaM. XHWMHUYECKHE CBONCTBAa KHCJIOT B
CBETE TEOpUHU AIEKTPOJIUTUYECKOMN JHCCOIAAIIH.
OcoOenHoctu B3alMOJEHCTBUS KOHUEHTPUPOBAHHOMN
CepHOM M a30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHBIE
CIOCOOBI TIOJTyYEHUS! KUCIIOTHI.

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

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

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

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

OK 01

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

TIP6 5, IIP6 6

Y0 01.01,Y0 01.02
Y0 01.03

30 01.01,30 01.02

B ToM uMciie MpakTHYeCKUX U JIa00PATOPHBIX 3AHATHH




JlaGopatopnoe 3anstue Nel. Peaknuu HMOHHOTO OOMEHa.
HcnbiTanne pacTpoB cosieil 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, TTPG 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 MeTaJbl 1
HEMeTAJIbI. XUMHUSA U
JKU3HD.

I[HI[&KTI/I'-IECKI/IC CAHHUIBI, COACPKAHUEC

Mertamibl 1 HeMeTalIbl: MeTaulbl. OCOOEHHOCTH CTPOECHHS
aTOMOB M KpucTaJyioB. du3nueckue CBOWCTBA METAILJIOB.
Knaccudukanuss MeTayyioB 1O pa3IMYHBIM  PU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAILIOB. DIEKTPOXUMHUUECKUH Pl
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

OO6ume crnocoObl mosyueHuss MetamuioB. Ilonartue o
Metauryprun. llupoMmeraminyprusi, THAPOMETAUIYPTUS |
anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemeramnsl. OcobeHHOCTH CTpOoeHUsI aToMOB. HemeTaisr —
MPOCTHIE BEUIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOT€HOB 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 THIIEBOH OE30MacHOCTH, pPa3BUTHH
MenuuuHbl. [loHsTHE O HayyHBIX MeTOAaX IO3HAHMS
BEIIECTB W XUMHUYECKUX peakiuid. [lpencraBienus o006
00X HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO IMONTYYCHUS
BOKHEHIINX BEHIECTB. YeEJOoBEeK B MHUpPE BEHIECTB U

OK 01

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




MaTEpUaIOB:  Ba)KHEWININE  CTPOUTEIIBHBIC  MAaTEepHaJIbI,
KOHCTPYKLIMOHHbIE MaTe€pHaJIbl, KPacCKH, CTEKJIO, KEpaMHUKa,
MaTepUabl UL AJIEKTPOHMKY, HAaHOMAaTEPHAIBL,
OpraHMYeCcKHe ¥ MUHEpaNbHbIE yAO0OpeHus. XuUMHUS W

3/I0pPOBBE YeNoBeKa: npaBuiia HCIIOJIb30BAHUS
JICKapCTBEHHBIX  TpenapaTtoB, MpaBuja  OE30MaCHOTO
UCIIONIb30BAaHUsl  MpenaparoB  OBITOBOM  XUMHH B

MMOBCETHEBHOW KU3HU.
IIpodeccnonanbHO-OpHEHTHPYIONIEE COEPKAHUe
[TprurHBI KOPPO3UU U CIIOCOOBI 3alTUTHI OOOPYTOBAHUS OT
KOPPO3UH

JlaGopatopnoe 3ansitue Ne3. KauecTBeHHbIE peakIMU Ha
KaTHOHBI METAJIOB

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, TIPG 6, TIP6 8
V0 01.01, Vo 01.02
V0 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,TTP6 5, MP 24
Y0 01.01,Y0 01.02
Y0 01.03

30 01.01,30 01.02

HpOMe)KyTO'lHaH aTTeCcTanus

Bcero:

40




4 YCJIOBUA PEAJIM3AIINNA YYEBHOW JTUCIATIIIAHBI

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

Tun v HauMeHOBaHHUeE

OcHallleHHe CenHaJLHOr0 MoMeIeH s
CHENHUAJILHOI0 IOMEIEeHU S

KaOuHET XUMUN MynbTUMEAUIHBIE CPEICTBA XPAHEHUS, Mepeiavyd U
npecTaBiIeHNus HHPOPMALIUH.

VueOHO-MeToqruecKast TOKYMEHTAITHS,
JUIAKTUYCCKUE CPEACTBA. Pabodee mecTo mpemojaBaTes:
NePCOHATBHBIA  KOMIBIOTEp,  paboure  Mecra
oOyJaromuxcs, Tocka yaeOHas, yaeOHast MeOelb;

naboparopusi XUMUH Maket nemoHcTparmonHsii "l{enTpudyra”,
TEMaTUYECKHE IJIaKaThl U TaOIUIIbL;

Becol kyxonnbie Maxwell MW-1451,

Becsl anexrponnsie BJIP,

Becsl kBagpaTHbI€;

OKCHKaTOpBHI;

CymuiaKky HaCTEHHBIE;

Kpblika ¢ BBITSXKKON (/17151 BBITSDKHOTO 1IKaga
Ne01380750);

Turnu dpapdopoBsie HU3KHE Ne3;

[Hkads! 1714 mocyasl 1 000pyI0BaHUS;

[Ikad s XpaHeHUs] XUMUUYECKUX PEaKTUBOB,
(450%900*2100 mm.);

Ikadbl cymmibHbIE;

[umel TUTeNbHBIE;

[Ika¢ BBITSXKHON C MOMKOM;
CronputabopaTopHbIE;

HapncraBku nis crona,

[Tomemenune st camocrtositenbHOl | [lepconanbubie KoMIbIOTEpHI ¢ makeToM MS Office,

paboThl 00y4JarOIUXCs BbIX0I0M B IHTEpHET U € JOCTYNOM B AJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENBHYIO CPEAy
YHUBEPCHUTETA

[Momemenne  gns  xpanenus  u | llkadpl, cremnaxku s XpaHeHHsT J1a00OpaToOpHOTo

NpOQMIAKTUYECKOTO  OOCITY)KMBaHHS | 00OpYIOBaHUsS,  HHCTPYMEHTOB H  PAaCcXOTHBIX

y4eOHOro 000py10BaHMs MaTepHaJIoB.

4.2 YyeOoHO-MeTOIMYECKOE H HH(POPMALIMOHHOE 00ecTedeHHe pean3alu NporpaMmmbl

OCHOBHbIE HCTOYHUKH:

1. Epemun B.B.
Xumus : 10-i xkacc : yrnyOneHHsiid ypoenb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun, A.A. JIpo3nos, B.B. Jlynun ; moz. pen. B. B. Jlyauna. - 10-e usn., crep. - Mocksa:
NznarensctBo "[IpocBemienue”, 2023. — 446, [2] c. : wi.

ISBN 978-5-09-107226-6.

2. Epemun B.B.
Xumus : 11-i1 kinacce : yriyoneHsslil ypoBeb. yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun, A.A. JIpo3nos, B.B. Jyaun ; 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. [llepauneiaa, JI. B. Xumusa. COOpHUK 3a7a4 U yIIPaXHEHUN : yueOHO-METoAnYecKoe mocodue /

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

2. AucdunorenoBa, M. B. Xumus : yuyeOHHK U MHPaKTUKYM Ui CPEAHEro MpodeccroHalIbHOTO

obOpasoBanus / U. B. AupunorenoBa, A.B. babkos, B. A.IlonkoB.— 2-¢ wu3a., HCOp. W JOIL —
Mocksa : UznatenscTBo FOpaiiT, 2023. — 291 ¢. — (IIpodeccuonanbroe odpazopanue). — ISBN 978-5-
534-11719-6. — Texkcr : snexTpoHHbIH // OOpasoBarenbHas minatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (mara obpamenus: 08.09.2023).

=

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

HNHTepHET-pecypcesbl:
http://school-collection.edu.ru/-Enunas 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 npoctpancTBo oOpazoBanusi. IHTEpHET-pecypec CONEPKUT
TEOPETUYECKHE U MTPAKTUUECKHE MaTEePUAaIbl I IPOBEICHUS YPOKOB, BHEKJIACCHBIX MEPONPUITUN
http://www.alhimik.ru/-AJIXUMUK.DnekTpoHHbIi KypHaI Ui TpernojaBaTesci, MIKOJIbHUKOB U
CTYJCHTOB, U3YYaIOIIMX XUMHUIO. BKIlIouaeT MeToandeckue peKOMEHIAlUU AJIs yYUTeled XUMHH,
CIIPaBOYHUKH, OMorpaduy BEIMKUX XUMHUKOB, pazienbl "Becemas xumusa", "Xumusi Ha KaKIbIi
JIeHb" ¥ MHOTO JPYTOil HHTEpECHO! 1 MoJe3HoM nHpopmanuu
http://www.chemistry.narod.ru/~-Mup xumun. COHCPKUT XUMHYECKHE CIPABOYHUKH, HCTOPHUIO
CO3/aHHUA M PAa3BUTHS MEPHOJMYECKON CHUCTEMBbI 3JeMEeHTOB (cchbuika "Myseit"), omnucanue
XUMHYECKHX OIBITOB C PA3JIMYHBIMU 3JIEMCHTAMH, CBEACHHS W3 OCHOBHBIX O0JIACTEH XUMHUH
(orpanudeckasi, arpoXuMHs, TEOXHMHS, OJKOXHUMHUS, AaHAUTHYECKass XUMHUSA, (OTOXUMHS,
TEPMOXUMUS, HepTEeXuMus), pa3fenl XHMHUYECKHX HOBOCTEH, CCBUIKH Ha IIOJIE3HBIE PECYpPCHI
WNurepnera u T.4.

http://hemi.wallst.ru/-Xumus.O0pa3zoBaTebHbIN CAUT IS MIKOJILHUKOB U CTYJICHTOB. DJIEKTPOHHBIM
y4eOHHUK MO XUMUU AJISl CPEAHEH MIKOJIbI, IPUTOIHBIN I UCTIONb30BaHUS KaK B OOBIYHBIX, TAK U B
CTIEIMAM3UPOBAHHBIX KJIaccaxX, a TaKKe JUIsl TOBTOPEHUS MaTepHalia B BBITYCKHOM KJIAcCe W JUIS
MOATOTOBKH K 9K3aMeHaM. Ha caiite omyOiuKkoBaH psii MpuioxkeHHil: Tabmuia Menneneesa,
TabIUIA IIEKTPOOTPHULIATEIFHOCTEH AIIEMEHTOB, DJIEKTPOHHBIE KOH(PHUTYpauy 3JEMEHTOB U Ap., a
TaKKe 3374 I CAMOCTOSITEIbHOTO PELICHHUS.
http://www.college.ru/chemistry/-Otkporteiii Komtemk: XuMusa. DICeKTPOHHBIN yYEOHUK 110 XMMHUHU
(Heopranuyeckasi, OpraHHYECKas, sAepHAs XUMHS, XUMHS OKPYXaromlel cpeapl, OUOXUMHSA);
COICPKUT OOJBIIOE KOJMYECTBO JIOMOJHUTEIBHOIO MaTepuayia. YUYeOHHK COMPOBOXKIACTCS
CIPaBOYHBIMU TAOIUIIAMH, TPUBOIUTCS MOAPOOHBINA pa300p TUMOBBIX 3a/1a4, MPECTABICH OOJBIION
Habop 3a/1a4 AJIs1 CAMOCTOSITENILHOTO PEIICHUS
http://www.informika.ru/text/database/chemy/Rus/chemy.html-Dnekrponnsie y4eOHUKH 1O oOIIEH
XUMHH, HEOPTaHNYECKON XUMHH, Opranndeckon xumun. [Ipenocrapistorcs cripaBouHble MaTepUalIbl
(cmoBaph XMMHYECKUX TEPMHUHOB, CIPABOYHBIC TAOIHIIBI, OMOTpaduyl BETUKUX XUMHUKOB, HCTOPHS
XUMHH ), @ TAKKE TECTOBBIC BOITPOCHI.
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry-O0pa3oBatesbHblii CepBEp TECTHPOBAHUS.
becrmuiatHoe on-line TecTupoBaHue 1O XUMHH, TPEOYET PErUCTpAIlMU B CUCTEME. 1eCTOBbIE 3aaHus
BKJIIOYAIOT B ce0sl COCTABIICHHE YpaBHEHHUH M BHIOOP YCIOBUN MPOBEIACHUS XUMHUECKUX PEaKIHi,
KJIacCU(UKALIUIO DJIEMEHTOB M  CIOXKHBIX BEIIECTB, BOMNPOCHl IO CTPYKType MOJIEKYI,
KOJIMYECTBEHHBIM pacueT peareHToB, ClIocOObI UICHTU(UKAIIUN BEIIECTB.
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5 KOHTPO.Ib Y OIIEHKA PE3YJBbTATOB OCBOEHHMSA YYEFHOU JUCHUTLIAHBI

KoHTponp u oleHKa pe3yibTaTOB OCBOEHHUS IUCIHMILIUHBI OCYIIECTBIISETCS MpErojaBaTeieM B
IIPOLIECCE TEKYUIETO KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUH.

5.1 Tekyumuii KOHTPOJIb

Pasznen 1

Opra}mquKaﬂ XUMHUA

MP 8, MP 10, MP
12

IP6 1, TIP6 2, TIP6
3

T1P6 4, TIP6 5, TIP6
6, TIP67, TIPG 8

Y0 01.01, Vo 01.02
Vo0 01.03

3001.01, 30 01.02

Ne | KonTposupyembie Koumponupyemovre | HaumenoBan | Kpurepun oneHkr
pa3aeJibl (TeMbl) pesyiomambl ne
y4e0HOli JUCUHILITHHbI OLCHOIHOrO
cpezcTea
1. JIP 20, JIP 26, JIP | Kontponehas | Kpurepru orieHrBaHMS TeCTa:
34 pabora 3a KaK/IpIi MPABITBHBIA OTBET 10armt
MP 1, MP 2, MP 4, | Tect 3a HenmpaBWIbHBIN OTBET —

06aoB

Kpurtepuu orieHMBaHMSI KOHTPOJILHOM
padoThL:

«OTIMYHOY - TEOPETHYECKOE
COZIEpYKaHNE Kypca OCBOCHO
TIOJTHOCTBEO, 6€3 TIPOOEIIOB, YMEHHS
c(hopMHpPOBaHEL, BCe

TIPE/TyCMOTPEHHBIE MPOrPaMMOi
y4eOHBIE 3a/IaHST BHITIOJTHEHBI,

Ka4ecTBO X BBITIOIHEHHS OLIEHEHO
BBICOKO.

«XOpoOII0» - TEOPETUYECKOe
COJIepyKaHHEe Kypca OCBOCHO
TIOJTHOCTBIO, O3 TPOOEIIOB, HEKOTOPHIC
YMeHUsE ChOPMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
TPOrPaMMOH YIeOHBIC 3aIaHHS
BBITIOJTHEHBI, HEKOTOPBIE BHJIBI

33 [aHII BBIIOIHEHBI C OIIHMOKAMIL.
«Y IORJIETBOPUTEITHHO -
TEOPETUYECKOE COZIEPKaHIeE Kypca
OCBOCHO YaCTHYHO, HO IPOOEIIBI He
HOCSIT CYIIIECTBEHHOTO XapaKTepa,
HeoOXOIMMBbIe yMEHHs pabOThI C
OCBOCHHBIM MaTepraioM B OCHOBHOM
c(hopMUPOBaHBI, OOJTBLIMHCTBO
TPETyCMOTPEHHBIX TIPOIPaMMOI
00y4eHs ydeOHBIX 3a/IaHUi
BBIIIOJTHEHO, HEKOTOPBIE U3
BBITOJIHEHHBIX 3a/IAHUI COZEpPKAT
OILIMOKH.

«HeynoRIeTBOPUTEITHHO -
TEOPETHIECKOE COIEpYKaHue Kypca He
OCBOEHO, HEOOXO/TMMBIE YMEHHS HE
c(hopMHPOBAHBL, BHINOJTHEHHBIE
y4eOHBIE 3a/IaHKS COTIEPKaT rPyobIe
OILIMOKH.

18




JIP 20, JIP 26, JIP | Tect Kpurepuu onieHnBanms Tecta:
34 JIMKTaHTBHI 3a KaK/Ipli IpaBUIBHBIN OTBET 106art
Tema 1.1 OcHoBHbIC MP I, MP 2, MP 4, 3a HenpaBHIbHKIH oTBET — O
HOHATHS OPTaHUYECKOH | MP 8, MP 10, MP 6aILIOB
XHAMHH U TEOPUS 12 Kpurtepun orieHMBaHMSI XMMUYECKOTO
CTPOCHUS IIP6 1, IIP6 2, JIVIKTAHTA:
OpraHHYECKHX I1P6 3 3a KayKITbIi IMpaBITBHBIA OTBET -1 Oarut
P — IIP6 4, I[1P6 5 3a HenpaBWIbHEIN oTBET — 0
Yo 01.01, Yo 01.02 OaJuI0B
Yo 01.03
30 01.01,30 01.02
JIP 20, JIP 26, JIP | Tecr Kpurepun ouienrBanus tecra:
34 JIMKTaHTBI 3a KayKITpIi MpaBITBHBINA OTBET 101
MP I, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBIH OTBET — 0
MP 8, MP 10, MP | sipabora OaJuI0B
Tema 1.2 12 (mpaxTudecko | Kpurepun orieHMBaHMS XUMUYECKOTO
IIP6 1, IIP6 2, | e3amaHue) JIAKTAHTA;
YIJICBONOPOALI M X 11P6 3, 3a KaK/IbIi MPABIITBHBIA OTBET -1 OarmT
HIPUPOAHBIC HCTOUHUKM | 17ps 4 JIP6 5, 3a HenpaBuibHBIN oTBET — 0
I1P6 8 0aioB
Kpurepru orieH1BaHMS PAKTHYECKOTO
Yo 01.01,Y0 01.02 3AIAHIT
Yo 01.03 3a [paBWIbHBIN AITOPUTM PELLICHHUS
3001.01,30 01.02 3a7a4 -1 Oaut
JIP 20, JIP 26, JIP | Tect Kpurepun orieHrBaHys TecTa:
34 JIuKTaHThI 3a KayK/pIi IMpaBITBHBINA OTBET 10armt
MP 1, MP 2, MP 4, | Ilpaktiaecka | 3a HenpaBHIbHBINA OTBET — 0
Tema 1.3 MP 8, MP 10, MP | sipadora Oaju10B
Kucnopoconepxkamniue }YZP 6 1 IP6 2 Sgpajll‘:an};q:)cm KPHTEPPH/I OUCHMBAHMSI XUMIECKOIO
OpraHMICCKUC IIP6 3, 3a KaK/IbIi MPaBITBHBIA OTBET -1 Gart
BCIICCTBA IIP6 4, IIP6 5, 3a HenpaBWIbHEIH oTBeT — 0
I1P6 8 0asoB
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
JIP 20, JIP 26, JIP | Tect Kpureprn otieHnBanus Tecra:
34 [NpakTidecka | 3a KaKIplid MpaBITBHBIA OTBET 10amT
MP 1, MP 2, MP 4, | sipabora 3a HempaBMIIbHBIN oTBeT — 0
Tema 1.4 MP 8, MP 10, MP | (npakmidecko | Gaiuios
A3sotconepkamue 12 € 33/1aH1E) 3a NPaBIIIbHBIN &ITOPUTM PELLICHHS
OpraHuvecKre I1IP6 1, IIP6 2, 3ay1a4 -1 Gyt
COCIMHEHHUS. 1IP6 3,
[Tonumepsr. gg g g 4, 1IP6 3,
Yo 01.01, Yo 01.02
Yo 01.03
30 01.01, 30 01.02
Pazaen 2 O6mas u I1P6 1, I1P6 2, Konrponshast | Kpurepun onieHrBaHus TecTa:
O6wmast u 1IP6 3, I1P6 4,IIP6 | pabota 3a KaK/pIiA MpaBIUTBHBINA OTBET 107t
5,11P6 6,I1P6 Tect 3a HempaBWIbHBIN O0TBET — 0
HeopraHu4vecKasi 7.11P6 8 GALIOB
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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
¥001.01,¥0 01.02
Y0 01.03
3001.01,30 01.02

Kpurepun orieHrBaHMSI KOHTPOJIBHOM
padoThL:

«OTIMYHOY - TEOPETUYECKOE
COZIEpYKaHNE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TIPOOEIIOB, YMEHUS
c(hopMHpPOBAHEL, BCE

TIPETyCMOTPEHHBIE TIPOrPAMMOIA
y4eOHBIE 39/IAHNS BBIIOTHEHE,

KauecTBO X BBITIOIHEHHS OLIEHEHO
BBICOKO.

«XOpoOII0» - TEOPETUYECKOEe
COZIepyKaHNE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TPOOEIIOB, HEKOTOPHIC
yMeHUsE ChOPMHUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHbIE
MPOrpaMMON YIeOHBIE 3a1aHHST
BBINOJTHEHBI, HEKOTOPBIE BUJIbI
3a1aHII BBIIOIHEHBI C OIIMOKAMIL.

«Y IOBJIETBOPUTEITBHO -
TEOPETUYECKOE COZIEprKaHHE Kypca
OCBOEHO YaCTUYHO, HO IPOOEJIbl HE
HOCSIT CYIIIECTBEHHOTO XapaKTepa,
HeoOXOIMMBbIE yMEHHs PadOTHI C
OCBOEHHBIM MaTepHUaIOM B OCHOBHOM
c(hopMHPOBAHKL, OOJTBIIIHCTBO
TPELYCMOTPEHHBIX IPOrPaMMON
00ydeHHsT ydeOHBIX 3aJaHNH
BBITIOJIHEHO, HEKOTOpBIE 13
BBITOJIHEHHBIX 3a/IAHUI COIEPKAT
OILIMOKH.

«HeynorIeTBOPUTEITLHO -
TEOPETHUECKOE COJIEpYKaHue Kypca He
OCBOCHO, HEOOXO/TMMBIC YMEHHS HE
c(hOpMUPOBAHBI, BBITIOTHEHHBIE
y4eOHBIE 3a/IaHKS COTIEPKaT rPyobIe
OILIMOKH.

JIP 20, JIP 26, JIP | JluKTaHTbl Kpurepun olieHIBaHMSI XMMAYECKOTO
34 [pakTnuecka | JIMKTaHTa:
MP 1, MP 2, MP 4, | sipabota 3a KaK/IbIiA paBIbHBIN OTBET -1 Oarut
Tema 2.1 Beenenne. MP 8, MP 10, MP | (npaktudecko | 3a HempaBWIIbHBIH 0TBeT — O
OCHOBHBIE TIOHATHS U 12, € 3a/1aHKC) 0amioB
3aKOHBI XHMUH MP 24 Kpurepn oLeHMBaHs TIPAKTHYECKOTO
IIP6 1, I1P6 2 3QIIAHVS:
Yo 01.01, Yo 01.02 3a NPaBIIBHBIN AITOPUTM PELLIEHHS
Yo 01.03 3aza4 -1 Oaut
30 01.01, 30 01.02
Tema 2.2 I1P6 1, I1P6 2, JIMKTaHTRI Kpureprn otieHMBaHMS XUMUYECKOTO
[Meproauueckuii 3aK0H 1IP6 5 Ipaxriiecka AWIKTAHT. 5
M TIepHOaHIeCcKas Yo 01.01, Yo 01.02 | apabota 3aKa)K,Z[bH/IHpaBI/UII1HBH/IOIB€T-1 Garun
Yo 01.03 (mpakTidecko | 3a HempaBHUILHBINA OTBET — 0
cuctema 30 01.01, 30 01.02 | esananve) | Gawios
I[.I/I.MCH,Z[CJ'ICCBa. JIP 20’ JIP 26, JIP

Kpureprn orieHMBaHus MPAKTIYECKOTO
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Crpoenue aToma
Crpoenue BemecTna.
XuMUYeCKas CBS3b

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

3aJIaHYST:
3a NpaBIIIbHBIN ATTTOPUTM
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 Kpurepuu onieHnBanus Tecta:
34 Ipakriecka | 3a KaxkIplid PABIUTGHBINA 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 | 6aymioB
DIIEKTPOIUTHYECKAS 12 € 3a1aHue) Kpurepry OLEHNBAHKS IPAKTUYECKOTO
JTUCCOLIAAITUS 11P6 2 Sa/iaHIs.
Yo 01.01, Yo 01.02 3a MpaBWJIbHBIN &TTOPUTM PEILICHHS
Yo 01.03 3a71ad -1 Gyt
30 01.01, 30 01.02
10. JIP 20, JIP 26, JIP | Tecr Kpureprn otieHnBanms Tecta:
34 [NpaxTryecka | 3a Kbl MpaBUTbHBIA OTBET 10armt
2.4 Knaccuduxarmst MP I, MP 2, MP 4, | sipabora 3a HenpaBWIbHEIH oTBET — 0
HEOPTAHMTCCKIX MP 8, MP 10, MP | (mpakTudecko | OayijioB
. 12 € 3a/1aHue) Kpureprn orieHMBaHMS MPaKTHYECKOTO
COCITMHCHHUIN U MX 11P6 2, I1P6 4 —
CBOWCTBA. XUMUYCCKUE | I7Pg 5 ITP6 6, 34 [PABIIbHBII A/TOPHTM PELLICHHST
[peaKu I1P6 8 3amay -1 Oayut
Yo 01.01, Yo 01.02
Yo 01.03
3001.01, 30 01.02
11. JIP 20, JIP 26, JIP | Tecr Kpureprm orieHrBaHus TeCTa:
34 JIuKTaHTHI 3a KaKIpIi MpaBITBHBINA OTBET 10arm1
MP 1, MP 2, MP 4, | Ilpaktnyecka | 3a HempaBUIbHBINH OTBET — 0
T MP 8, MP 10, MP | sipabota Oaju10B
eMa 2.5 Metauibl u
12 (mpakTidecko | Kpurepuu orieHMBaHS PAKTHYECKOTrO
HEMeTaJUTbl. XUMHUS U 11P6 1. PG 2. D—— —
KU3HDB I1P6 3, I1P6 4, a MPABAIBHBIIA ATTOPUTM PEILICHHST
IIP6 5, IIP6 6 3amay -1 Oaynt

5.2 IIpoMe:kyTOYHASI aTTECTALMSA

[IpomexyTouHas arTecTanusi 00y4aroIIUXCsl OCYLIECTBIIETCS 110 3aBEPLUICHUHN U3Y4EHUs Y4eOHOTo
npeameTa «XHMHS» U MT03BOJIET ONPENEIUTh KA4eCTBO U YPOBEHb €€ OCBOCHHUSI.

dopma IpoMeXyTOUHON aTTECTAllMu MO MpeaAMETy «XUMus» — MU depeHIMPOBaHHbIN 3a4ET.

Pe3yabTarsl
o0yueHust

OueHo4YHbIE CpecTBA
JJIs1 IPOMEKYTOYHOM aTTeCcTaluu

I1P61, TIPG2, ITP64,
I1P65, ITPG6, ITP67,
I1P68, JIP 20, JIP

Tect

1.CxeMa pacmpeeneHust HISKTPOHOB IO CJIOSM B aTOME XUMHUYECKOTO JJIEMEHTA,
00pa3yroIero COeIMHEHUsI, COOTBETCTBYoIHE 00muM hopmynam H2D u 503

26, JIP 34, MP 1,
MP 2, MP 4, MP 8,
MP 10, MP 12, MP
24, T1P6 2, TIPG 5

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

Z.Pﬂll 3JIEMEHTOB, paCHOHO)KeHHI)IX B HOpH}IKC yBeJ'II/I'-IeHI/Iﬂ ATOMHBIX pa}II/IYCOBI
1S, P, Si 2)P,S,0 3)Se, S, 0 4)Be, B, Al

3. Oxcup yrnepona (IV) siBnsercs
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Y0 01.01, Yo 01.02
Y0 01.03
3001.01,30 01.02

1) amdoTrepHbIM 2) KUCTOTHBIM 3) HECoNieoOpa3yomuM  4) OCHOBHBIM
4.HeoOpaTtumasi XMMHYECKass PEAKIUs MPOU30HAET MpH CIWBAHUU DPACTBOPOB
BelIEeCTB, (POPMYIIbI 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 coenunennn 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 CyXICHHS
HE BEPHBI

6. C pa36aBIeHHOW CEPHOM KUCIIOTON pearupyroT:

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

Kputepuu onenku: Beimosneno 90-100% 3amanuii-oneHka —«S»

80-89% - onenka «4»

70-79% - ouenka «3»

Memnbiie 70% onenka «2»

4) AI2(SO4)3 u

[1P61, 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
VYo 01.01, Yo 01.02
Y0 01.03

30 01.01, 30 01.02

IIpakTnyeckoe 3axanue
1 BapuanTt
1. Pacmpenenenue SJEKTPOHOB IO DJHEPreTUYECKUM YpPOBHSIM 2e,
coorserctyer uactume 1) Mg® 2) 073) Mg?*4) S
2.B psany snementoB Na — Mg — Al - Si
1. yMeHBIIAIOTCS paJANyChl aTOMOB
2. yMEHBIIAETCs YHCIIO MPOTOHOB B siIpaX aTOMOB
3. YBEIMYMBACTCS YKCIIO DIIEKTPOHHBIX CIOEB B aTOMax
4. yMeHbIIaeTcs BhICIIAS CTENEHb OKUCIIEHUSI aTOMOB B COSMHEHHSIX
3. dakTop, HE BIAUSIOMUI Ha CKOPOCTh XUMHUYECKUX PEAKIINH,
1. mpupopa pearupyroumx BemecTB
2. TeMIieparypa
3. KOHUEHTpalHUs pearupyrouux BeIecTB
4)TUn XMMHYECKOH peakuuu
4. HanOonee 371€KTPOIIPOBOIHBIM METAJIIOM U3 NMEPEUUCICHHBIX SBIISIETCS
1. nunK 3) cBUHEI]
2. menp 4) Xxpom
5. Merai, He OTHOCSIIMACS K MEITOYHO3EMETBHBIM,
1)maruwmii 3) cTpoHIUi
2)kanpuuii 4) 6apuit
6. Hanbomnee akTHBHO pearupyeT ¢ BOAOH
1. ckanmuii 3) kanui
2. MarHui 4) KanabIuid
7.ArperaTHoe COCTOSTHHE M0J1a TP HOPMAJIbHBIX YCIOBUSIX
1. xuukoe 2) TBEpnoe 3) razooOpazHoe
8. Meramu1, ¢ KOTOpPbHIM HE B3aMMOJEHCTBYET KOHIIEHTPUPOBAaHHAs CepHas
KHCIIOTA,
1)xxene3o 2)maruuii 3)IMHK 4)HaTpUii
9. TecToBbIC 3aaHMsI HA COOTBETCTBHE.
10. VYcraHoBHTE COOTBETCTBHE MEXIY pearupyromuMu
MPOJYKTAMH UX B3aHMMOJICHCTBHSL.
A) Cu +Cl, 1) Cu(OH), u Cl,
b) CuO + HCl 2) CuCl
B) Cu,0O + HCI 3) CuClzl/I HQO
4) CuCl;
5) CuCl u H,0

8e, 2e

BCIICCTBaAaMU U
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11. VYcraHoBHTE COOTBETCTBHE MEXIY TUIAMU M YPABHEHHUSIMH XHUMHUYECKUX
peaKuui.
THUITbl XUMHNYECKUX PEAKIIMIA
A) coequnenusi, OBP, HeobpaTumas
b) paznoxenus, OBP, sngorepmuyeckas
B) coequnenusi, OBP, romorennas
YPABHEHUS PEAKIIVIA
1. N2(F)+ 3H2(F)(—> 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 MOMOIILI0 KOTOPBIX MOKHO OCYIIECTBHUTH
npespaiieaus Zn — ZnCl,— Zn(OH),— ZnO
s mepexona 2 3anuimTe HOHHOE YpaBHEHUE.
14. K 34,8r cynbdara kanusa Npuidiud pacTBOp, coiepxkammii 83,2 r xmopuaa
Oapus. Onpenenute Maccy odpaszoBasiierocs ocaaka. (50).
15. PaccraBpTe KO (DHUIMEHTHI B YPAaBHEHUH PEAKIIMH C IIOMOIIBIO 3JICKTPOHHOTO
6ananca. Cu +HNO3—Cu(NO3),+NO +H,0.

2 BapMaHT
1. PacnpeneneHue »SJIEKTPOHOB IO HHEPreTUYECKUM YpOBHAM 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 COSTUHEHHSIX
2. yBEIUYMBAIOTCS PAJNYCHl aTOMOB
3. yMeHbIIIaeTcs BOCCTAHOBHUTEIbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEIWYHMBACTCS BBICIIAS CTETICHb OKHUCIICHUS 3JIEMEHTOB B COCMHEHUSX
3. @akTop, HE BIUAIOIMINNA HA CKOPOCTh XUMHUECKUX PEaKIIHiA,
1. xaranuzarop
2. cnoco0 MOoJTy4YeHUs! peareHToB
3. Tpupoja pearnpyroInux BEIIeCTB
4. KOHIICHTpAIlUs pearupyrollux BEIIeCTB
4. Metann, He OTHOCSIUIACS K IICIOYHEIM METaJIIaM,
1. xammii 3) auTHit
2. Kanblwii 4) HATPHA
5. CBOWHCTBO pTyTH, KOTOpPOE OrpaHMYMBAaeT €€ NpPUMEHEHHUE B OBITOBBIX
TepMOMeETpax
1. arperatHOe cocTosiHUE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKas MJIOTHOCTb
6. Bogopoa Henb3s NOAYYUTh MYTEM B3aUMO/ICHCTBHS METAJIIOB C KMCIIOTOM
1. a3otHOI 3) consHOMI
2. cepHoii 4) hocdopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopoio pacTBopsieTcs B Bojie
2. He MMeeT 3armaxa
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 COOTBETCTBUE MEXKIY MCXOIHBIMHM BELIECTBAMHU M MPOAYKTaMH
peaKuui.
A) Nau H,O 1) Na,SOz; 1 H,O
b) Na,O u H,0 2) NaOH u H,O
B ) NaOH u SO;3) NaOH u H;
4) NaOH
11. YcranoBuTE COOTBETCTBHE MEXY TUIIAMU U YPAaBHEHUSMH PEAKLIUIA.
THUITbI XUMWYECKUX PEAKIINIA
A) 3amemenus, OBP, snnorepmuueckas
b) paznoxenus, OBP, sx3oTepmuueckas
B) coenunenus, OBP, HeoOpaTumas
YPABHEHU S PEAKIINIA
Nory+ 3Haye> 2NH;309+ 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 pPeakUWid, C MOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH
npespauieHns MgO— MgCl,—Mg(OH),— Mg(NO3),
s nepexona 3 3anMIINTE HOHHOE YpaBHEHHUE.
14. K pactBopy, conepxamemy 63,97 HUTpaTa alTIOMHUHHS, MPWIWIA PacTBOP,
comepxkamuii  39,2r ¢ochoprHoit kucimorel. Omnpenenure wMaccy (docdara
QITIOMUHUS.
15. PaccraBbTe K03 (PUIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOILBIO 3JIEKTPOHHOTO
6amanca. Cu + HNO3z— Cu(NOs),+ NO,+ H,0
Kpurepun onenku:
KOHTpOJIbHAs paboTa NpeACTaBiIeHAa B YCTAaHOBJIEHHBIM CpoK U odopmieHa B
CTPOTOM COOTBETCTBUM C W3JIOKCHHBIMH TPEOOBAHUSMH; TIOKAa3aH BBICOKHUI
YPOBEHb 3HaHUS U3YUEHHOI0 MaTepHuasa 1o 3a1aHHON
TeMe, MPOSBICH TBOPUECKUH MOJXO/ MPH OTBETE Ha BOIMPOCHI, YMEHHE TIIyOOKO
aHaJM3UpOBaTh NpodiaeMy U JenaTh 0000IIaone BbIBOABI; padoTa BBHIOIHEHA
IPaMOTHO C TOYKM 3PEHHUs MOCTABJIEHHOH 3a7auu, T.e. 0€3 OINOOK M HEeI0YEeTOB
WIN JONYIIEHO He 0oJiee OJJHOr0 HeJJ0UeTa OLIEHKa «5».
KOHTpOJIbHAsE padoTa Mpe]CTaBlieHa B YCTAaHOBJIEHHBIH CPOK M oQopMmiieHa B
COOTBETCTBUM C U3J0KECHHBIMU TPEOOBAaHMAMM; MOKa3aH JOCTAaTOYHBIH ypOBEHb
3HaHUS U3Yy4EHHOr0 MaTepualla 10 3aJJaHHOH TeMe, IPOsBIEH TBOPUYECKUN OIXO0.
IpU OTBETE HA BONIPOCHI, yMEHHE
aHAIM3UPOBATH MpoOJIeMy U JenaTh 0000IIarolue BHIBO/BI; paboTa BHINIOJHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEl: a) He Oosiee 0lHON HErpyOoi OUIMOKHU U OJTHOTO
Heqouera 0) uin He OoJiee ABYX HEJ0UETOB OIICHKA «4».
KOHTpOJIbHAst paboTa MpeACTaBlIeHa B YCTAHOBJICHHBIA CPOK, IpU O(POpPMIICHUU
paboTHI MOMYIIECHB HE3HAYNTEIHHBIE OTKIIOHEHHUS OT
U3JI0KEHHBIX TPeOOBaHMI; MMOKa3aHbl MUHUMAJIbHbIE 3HAHUS TI0 OCHOBHBIM TEMaM
KOHTPOJIbHON paboThI;
a) He O6oJjiee IBYX TPyObIX OMIHOOK,
0) He OoJiee OTHOM TPYOOI OITMOKK M OJTHOTO HEJ0UeTa,
B) He OoJiee IBYX-TpeX HEerpyObIX OINOOK,

NS
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T') OJHa HerpyOast ommoKa U TPU HEI0YeTa,

1) IpU OTCYTCTBUH OIINOOK, 4-5 HEJ0UETOB

BBINOJIHEHO HE MEHEE MTOJIOBUHBI paOOThI OLIEHKA «3».

YHUCIO OMMOOK M HEIOYETOB MPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTaBJIEHA OLICHKA «yJOBJIETBOPUTEIBHOY» WM €CIIU MPABUIIBHO BBINOJIHEHO
MeHee TIOJIOBUHBI Pa0OTHI;

eclii 00yJaromuiicst He MPUCTYNAN K BBITOJHEHHUIO pa0OThI UM IPABUIBLHO
BBINOJIHWI He Oosiee 10 IpOIEeHTOB BeeX 3a/laHMi OLIEHKA «2».

Kpurepum oueHku ouggepenyuposannozo 3auema

- «OTANYHO» - TEOPETHYECKOE COAEpk aHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 mpoOernos,
yMeHHUs1 cOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPAMMOI yueOHbIe 3a/laHUs BHIIIOJHEHBI, KAYECTBO
WX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pouio» - TEOPETUUYECKOE COJEpP)KAHUE Kypca OCBOEHO IIOJIHOCTBbIO, 0€3 IpoOesnos,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoON YydeOHbIe
3aJ1aHus BBINOJIHEHBI, HEKOTOPbIE BU/IbI 331aHUI BBINOJIHEHBI C OIITMOKaMH.

- «Y IOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJEp)KaHHEe Kypca OCBOCHO YacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBbIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil 0O0ydeHHs
y4eOHBIX 33JJaHUN BBITOJIHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COACPKAHKE Kypca HE OCBOEHO, HEOOXOAUMBIE
yYMEeHUs He ¢(hOPMHUPOBAHBI, BEITIOTHEHHBIC YUeOHBIC 3aaHUs COJePKAT TPYObIe OMINOKH.
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[Ipunoxenne 1

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

[Ipu mnpoBeneHHH TEOPETHYECKUX U MPAKTUYECKHUX/TAa0OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIENYIOLIME NIENAarOrHYECKUE TEXHOJIOT UM

Ne | Ha3Banue Lenb ucnonb3zoBanus | [manupyemslii Ornucanue nopsiaka

1/ | oOpa3oBaTesbHOM o0pa3oBaTenbHON pe3yJsbTar UCIOJIb30BaHUSA (AJITOPUTM

I | TexHoJyoruu (c TEXHOJIOTHH MCIIOJIb30BaHUs IIPUMEHEHHUS]) TEXHOJIOTUN
yKa3zaHHeM aBTopa) / o0Opa3oBaTenbHON B [IPAKTUYECKOU
aKTHUBHBIE U TEXHOJIOTUHI npodeccuoHaTBLHON
UHTEPAaKTUBHbIE JESTEIbHOCTH
METO/Ibl 00yUCHUS

1 | TexHonorus dopMupoBaHue Peduekcus [TouckoBslit (00CYXkaCHME)
IIPOEKTHAOM JIUYHOCTHBIX U copmupoBaHHocTH | KoHcTpykTOopckumii (morck
JESATEIIBHOCTH MeTanpeIMETHBIX JUYHOCTHBIX U OINITUMAJILHOT'O PELICHNU)
(dxon ptomn, YHUBEPCAIBbHBIX METaNpPEeAMETHBIX TexHomornueckuit
Yunesam Kmnnatpuk) | yueOHbIX JeHCTBUM, B | yHUBEPCATIbHBIX (BBIIIOJIHEHUE

YaCTHOCTH YMEHHMU y4eOHBIX AEUCTBUN. | 3aIUIAaHUPOBAHHBIX
CaMOCTOSITEJILHO ornepanuii)

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

JEATEIbHOCTH,

TOTOBHOCTU HaXOJMUTh

peleHre yyeOHbIX U

COLIMAJIbHBIX MPOOIIEM,

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 KapTOYKH)
paloTHI.

3 | 3mopoBbecOeperatony | -obecrneueHue -Cobnronenue KouTpons ocBerienus Bo
ast CaHUTapHO- ONTUMAJILHOTO BpEMsI IPOBEACHUS
Texnonorus (H.K. TUTHEHUYECKOTO BO3/yIIIHO- 3aHSTHS,

CMupHOB) COCTOSIHUS Y4eOHOI0 | TEIUIOBOI'O PeKUMa B | IPOBETPUBAHMUE;
IIOMEILEHUS ayUTOpUH; ¢u3KynpTHAY3A;
(ocBemeHue, -0 ICPKAHNE SMOLIMOHAJIBHBIE Pa3PAIKU;
IIPOBETPUBAHHUE, paboTOCIOCOOHOCTH | CBOEBPEMEHHOE
TeMIEPaTypPHBIH oOyJaromuxcs Ha 3aBeplICHHUE YpOKa.
PEXUM U IIp.); 3aHATUY;
-pOBE/ICHNE -I03UTHBHAS
«(U3KYIBTMUHYTKHY, | IICUXOJOrHYecKast
«(puskynpTray3e» Bo | armocdepa.
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BpEMSI 3aHSTHUS;
-HaJIU4Yne
«3MOIIHOHAJIFHBIX
Pa3psAa0K»: IIYTOK,
YIIBIOOK,
FOMOPUCTUYECKUX WU
MOYYUTEITbHBIX
KapTUHOK, IIOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHHH C
KOMMEHTApUSIMU U T.II.

HNHTepakTUBHBIC Bosieuenue kaxxaoro | AKTuBHAas ['pynmoBas aesTenbHOCTD B
TEXHOJIOTHH oOyuatoierocs B JIeSATCIIbHOCTD VIpaXHEHUSIX, 00CYKIeHUE
o0OpasoBaTenbHbBIN KaKJI0I0 o0IIUX pemeHui
rporecc oOyuarorerocs Ha
3aHATHH,
00BEKTUBHOE
OLICHUBAHHE
JIEATCIIEHOCTH
oOyuJarorierocs Ha
3aHITUH.
Keiic-meron (A. BrisiBnenue, ot0op 1 | AHanM3 cutyauuu 1 | 3HAKOMCTBO C CUTYallHe,
Honropykos) pelnieHre NpoOIEMHBIX | BEIpaOOTKa BBIJICJICHHE TTPOOJIEMBI,
CUTYaIluH, MPaKTHYECKOTO MO3TOBOH IITYpM,
OcMEICTICHHE perieHus aHAJIN3 TIPUHATUS
3HAYEHUH JeTajaeH, COBMECTHBIMH pelicHuH,
OINMCAHHBIX B YCHJIMSIMU MUHU- Pemenne keiica —
CUTYyalu rpyImi MpeAJIOKEHUE BapUAaHTOB

perieHust IpoOIeMHOM
CUTYaIlH, CBSI3aHHOM C
npo¢eCHOHATBHON
JESATEIbHOCTHIO
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[Ipunoxenue 2

MEPEYEHBb IPAKTHYECKHUX/JIABOPATOPHBIX 3AHSATHN

Pa3nesbl/TemMbl Tembl Koy | B popme | TpedoBanus
NpaKkTHYecKux/Jadoparopubix | yectB | npaktu | ®T'OC COO
3aHATHIA 0 yeckoii (ymertn)
4YacoB | MOJAr0TO
BKH
Pa3znen 1. OPTAHUYECKAS XUMMUSA 6 0
Tema 1.2 [IpakTrueckoe 3aHATHE Nel. 2 0 I1P6 1, T1IPO
Yraeogoponsl M ux | [lonydeHne 3TuieHa W U3y4YEHHUE 2,
MIPUPOTHBIC €ro CBOMCTB. I1P6 4, T1PO
HCTOYHUKHU 5, I1P6 7,
I1P6 8
Tema 1.3 [Ipaktnueckoe 3anstue Ne 2. 2 0 [1P6 1, ITP6
Kucnoponconepxany | KauectBennble peaxkuuu 2,
W€ OPraHUYECKUE | OJHOATOMHBIX M MHOIOATOMHBIX [1P6 4, T1P6
BellleCcTBa CIIUPTOB, YKCYCHOU KHCJIOTHI. 5, ITP6 7,
I1P6 8
1.4 [IpakTrueckoe 3aHATHE Ne3, 2 0 I1P6 1, ITPO
Azorconepxaimue | KauecTBeHHBIE peakiiny Ha OCIKH. 2,
OpraHHYecKue I1P6 4, T1PO
COEIUHEHMUS. 5,11P6 7,
[Tonumepsl. ITP6 8
Pa3nen 2. OBIIASI U HEOPTAHUYECKAS XUMUSA 6 0
Tema 2.4 JlabopaTtopuoe  3amstue  Nel. 2 0 I1P6 2, I1P6 4
Knaccudukanus Peakuun MOHHOT'O oOMeHa. I1P6 5, TIPG
Heopranuyeckux | Mcnbitanue pacTpoB coneit 6, I[1P6 8
COCTMHEHUN U UX | UHIUKATOpPaMHU.
CBOMCTBA
XuMHUYECKHe
peakimn
Tema 2.4 JIaGoparopHoe 3ansTHe Ne2. 2 0 I1P6 2, TIPG 4
Knaccudukanms KauecTBeHHbIE peaku Ha [1P6 5, TTP6
HEOPraHUYECKUX | OMpeJeneHue cynbhar, CUINKaTr, 6, I[1P6 8
COCTMHEHUN 1 UX | KapOOHAT M XJIOPH]T HOHOB
CBOMCTBA
XUMUYECKUE
peakuuu
Tewma 2.5 Metamer | JJaGopatopHoe 3aHsiTue 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 Kontpomupyemsie
paziesbl (TEMBbI) OueHovHbIe CpeaCTBA
TOYKa pe3ynbTaThl
y4eOHOro npeameTa
Nel Paszpgen L. Kontpoabnas | 1. Tecr
Oprannueckast XuMus padora Nel 2. IIpakTnueckoe
3aJlaHue.
3. Keiic 3agaua
Ne2 Paznen 2. Kontpoabnas | 1. Tecr
OO6wmas u paGora Ne2 2. IlpakTuueckoe
HEOopraHuyecKas 3a/1aHue
XUMHUSA 3. Keiic 3agaua
Mpome:xxyrounas | [uddepenunpoBannblit Bomnpocs! k 1 Teopetnueckue
arrecTanus 3auer 3a4éTy BOITPOCHI 110

COJIEPKAHUIO
Kypca

2. Tumnossle
MIPaKTUYECKHE
3aJJaHus
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JIACT PETUCTPAIIMY U3MEHEHM 1 1 JOTIOJTHEHMIA

Ne Paznen paGoueii Kpatkoe conepxanue u3MeHeHHs/ 10110 THe HUS Jara, IMoanuce
/n NPOrpaMMbl Ne nporokona fipencenarens
3aceaHus TTK/TILK
TTKATIK
Pabouas nmporpamma  yueGHOM  mMCLMIIMHBI  «XHMHsD 13.09.2023 r.

aKkTyanusupoBaHa. C BHeceHHWEM H3MEHeHUil B AJIEKTPOHHBIH

BapuaHT

I[Tporokon Ne 1
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