Ipunoowcenue 2.7 « OIOI-II no cneyuanvnocmu 22.02.08
Memannypeuyeckoe npouzgoocmeo (no  eudam  npou3eo0Cmea)
(Hanpaenennocmv Memannypaus uepHvix mMemannoe)

MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckuii rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET
nM. I'. 1. Hocosay»
MHoronpopuIbHBIA KOJIIEIK

PABOYAS ITIPOTPAMMA YYEBHOM JUCIUATIIAHBI
OVYIIL.07 XUMUS
«001eo0pa3oBaTEIbHOT0 HUKJIA)»

NPOrpaMMbl IMOATOTOBKH CHEHHATHUCTOB CPeIHero 3BeHa
cnennanbHocTu 22.02.08 Meta/urypruueckoe Npou3BoACTBO
(1m0 BHAAM NPOU3BO/JCTBA)
(HanpasiaeHHocTh MeTa/uIyprust Y4epHbIX MeTaJ1JI0B)

KBanudukamnus: TeXHUK

dopma 00ydeHus
ouHas Ha 06a3e OCHOBHOTO O0IIIeT0 00pa30BaHUS

MarnuToropck, 2025
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PabGouast mporpamma y4eOHOW NUCIMIUIMHBI «XWUMHs» pa3paboTaHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTENbHOIO CTaHAAapTa CpeaHero oOmero oOpa3oBaHUS,
YTBEPKJACHHOTO TMpHUKa3oM MuUHHCTEpCTBa 00Opa3oBaHuss W Hayku Poccuiickoit ®eneparuun
ot 17.05.2012 rona Ne 413, Ha ocHOBe moyiokeHU#l (eaepaqbHOW OCHOBHOM 001e00pa3oBaTeIbHON
MIPOrpaMMBbl CpeHero o0Iiero oopa3oBaHusl, YTBEPKICHHOW MprKazoM MUHHCTEpCTBA MPOCBELICHUS
Poccwuiickoit ®Denepammu ot 18.05.2023 toma Ne 371, Ha ocHOBe TpeboBanuii DenepanbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApPTa IO CIEUUAIbHOCTH CpPEAHEro MNpodeccuoHAIbHOTIO
obpazoBanus 22.02.08 Meramrypruieckoe MpOU3BOJICTBO (IO BUIAM TPOM3BOACTBA),yTBEPKIACHHOTO
npukazom MunuctepcTBa npocsenienus Poccuiickoit @eaeparuu ot 25.09.2023roga Ne718 u ¢ yuetom
IIOJIy4a€MOM CIEUAIbHOCTH.

Opranumzanus-pa3padoruuk: MuoronpopmnsHeiii  komwtexk  PI'BOY  BO  «Marauroropckuii
rocyJapCTBEHHbIN TexHuYeckuil ynusepcuretr uM. I'. . HocoBay»

Paspabomuuxu:
npenogaBatens otaeneHus Nel «O01eo0pa3zoBaTenbHOM MOATOTOBKI
MuoronpoduisHoro koiwiemka PI'EOY BO «MI'TY um. I'.U. HocoBay

Haranesa AnexcannpoBHa lleTpoBckas
npenogasateinb oraeneHus Nel «O01eoOpa3zoBaTenbHOM MOATOTOBKI
MuoronpodunbHoro komemka ®I'bOY BO «MI'TY um. I'.11. HocoBa»

Anus AzatoBHa FOcymosa

OJOBPEHO

[IpenmeTHOM KOMHCCUENH «MaTemMaTUYECKuX 1 Meroanueckoit komuccuern MnK
€CTECTBEHHOHAYUYHBIX JUCLUIIINHY

[Ipencenarens E.C. KopbiTHHKOBa ITporoxoin Ne 3 ot «19» depansa 2025r

IIporoxois Ne 5 ot «22» ssuBapst 2025t
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1 OBWIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI  YUYEBHOIi
JUCHMIIINHBI

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AUCHMIUIMHBI «XUMHS» SBISETCS YaCThIO IMPOrPaMMBbl HOJATOTOBKH
CHELMAIMCTOB CpeaHEero 3BeHa o cnenuanbHocTH 22.02.08 Meramtypruueckoe NpoU3BOACTBO (IO
BUJIaM NPOU3BOJICTBA). Pabouas mporpamma cocraBiieHa sl O4HON GOPMBI O0yUIEHUS.

1.2 Ileabr ¥ MecTO IMCUMIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKHU CIENHAJHCTOB
CpeIHero 3BeHa

VYyeOnass aucuuIiMHa «XHUMHSD» OTHOCHTCS K 00IIe00pa3oBaTeNbHOMY IIUKIY HPOrPaMMBbI
MOATOTOBKU CHEIHUAIMCTOB CPEIHEro 3BEHAa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o011ero 00pa3oBaHuUs ecmecmeeHHble HaAYKU.

VYpoBeHb ocBoeHust ydeOHOM mucuuMIuiuHbBl B cooTrBeTcTBUU ¢ DPI'OC cpemnero o061ero
oOpaszoBaHus 0A30BBIi.

OcBoeHre TUCIUTIIMHBI HAMPABIICHO HA JOCTUKEHUE CIICAYIONINX IeJeH:

- (QopmupoBaHHME CHCTEMbl XHMHUYECKMX 3HAHUM KAk BaKHEHIIeW  COCTaBISIOLIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JISKAT KITFOUEBBIC MOHATHS, (DyHIaMEHTAIbHbBIC
3aKOHBI U TEOPUU XHMHUHU, OCBOCHHE f3bIKA HAyKH, YCBOCHHE U IMOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MEPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS,

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHUII O HAyYHBIX METOJAaX I[IO3HAHUS BELIECTB U
XUMHYECKHUX PEAKIHiA, HEOOXOIUMBIX JIJIsi IPHUOOPETCHHS YMEHUH OPUEHTHPOBATHCS B MHUPE BEIICCTB H
XUMHUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MTOBCETHEBHOM JKU3HH,

- Pa3BUTHE yYMECHHH W CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONMIOJCHHEM M OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30MacCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH.

YyeOHast JUCHHUILTAHA «XUMHUS» UMEET MEXIHCIUIUIMHAPHYIO CBSI3b ¢ 00Ie00pa3oBaTeIbHBIMU
yueOHbIMU AuctumnuHamu «Pusnkay, «['eorpadus», «buonorus», «MaremaTrkay.

2 INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JJUCIUILJINHBI

OcBoeHue COACPIKAHUMA y‘le6H0ﬁ JAUCIUITIINHBI «XUMU» obecnieunBaeT JAOCTHUIKCHHUC
O6y‘~IaI-OHlI/IMI/IC$I CICAYIOIUX PE3YIbTAaTOB!:
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O0mue ) |

Ilanupyemblie pe3yabTaTbl 00y4eHUsI

npogeccuoHaIbHbIE
JIu4HOCTHBIE / MeTanpeaMeTHbIe IpenmerHbie
KOMIIEeTEeHIIUH
OK 01 Beibupare crnoco0Os! | JInaHOCTHBIC pe3yJIbTaThl OCBOCHHUS yueOno#t | [IP62. BiageHue cHUCTEMOW XHUMHMUYECKUX 3HAHUH,
pelieHus 3a/1a4 | AUCUUIUIMHBL OTPa)XaroT TOTOBHOCTh U CHOCOOHOCTH | KOTOpasi — BKJIIOYAET: OCHOBOINOJAralollue IOHSATHUS

npodeccnoHaTBEHOMI
JEATSIbHOCTH TPUMEHHUTEIBHO
K pa3IMYHbIM KOHTCKCTaM

0o0yyaromuxcs pPyKOBOICTBOBATbCA CHOPMHUPOBAHHON
BHYTPEHHEH IMO3UIHEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

OpPHEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEXIEHUM,
COOTBETCTBYIOIIHX TpaZULIHOHHBIM LEHHOCTSIM
pOCCHUICKOrOo  O0IEeCTBA, PACUIMPEHUE KUZHEHHOTO

OIbITa W OMbITa AEATEIBHOCTU B IIPOLIECCE PEAU3ALNN
OCHOBHBIX HalpaBJICHUI BOCIUTATEIbHOU JESTEIbHOCTH,
B TOM YMCJIE B YaCTH:

TPYZOBOI'O BOCIIUTAHHUSL:

JIP23. 2omosHocms Kk mpyoy,
macmepcmaa, mpyooaooue;
JIP24. 2omosnocmb K akmueHoOU
MEeXHOI02UYEeCKOU U  COYUANbHOU  HANPABIEHHOCU,
cnocobnocmo UHUYUUPOBAMD, NIaHUpOBams u
CamoCmosAmenbHO BbINOIHAMb MAKYIO 0eSAMENbHOCHb,
JIP25. unmepec K DPA3IUYHBIM chepam
npogheccuonanvHol 0esmenbHOCmuU, YMeHUue COBepuamy

OCO3HaHUe uyeHHocmu

oesamenbHoCmu

OCO3HaHHBILL  6blOOp  OVOywel  npogheccuu U
peanu3o8vi8ams coOOCHMEEHHbIE HCUIHEHHbIE NAAHDL;
MertanpeameTHble  pe3yibTaThl  OCBOCHUS — y4eOHOMU
JUCIUIIMHBI OTPaXKaroT:

8.1. Osnanenue YHUBEpCaIbHbIMU y4eOHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSMU:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

MPI. CamocmosmenbHo Gopmynuposams u
aKmyanu3upoeams — npooremy,  paccmampueams — ee
ececmoponne;

MP2.  ycmanasiusamv CywWecmeeHHbll NPUsHAK Uiy

(XMMUYECKUI D3JIEMEHT, aTOM, 3JEKTPOHHAas 000JI0YKa
aToma, S-, p-, d-DJIEKTpOHHBIE OPOMTAIM aTOMOB, HOH,

MOJIEKYJ1d,  BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb,
CTCIIEHb  OKUCJICHMS, XHMMHMYECKas CBsA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00beM, YIIEpOAHbBIN

CKCJICT, Q)YHKHI/IOHEUIBH&H rpyumia, pagukall, U30MCpusl,

H30MEpBHI, TOMOJIOTHYECKUH psn, TOMOJIOTH,
YIJICBOAOPOABI,  KHCIOPOJA- W a30TCOIEpIKAIIUe
COCIMHEHUs, OHOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KUpBI, O€NKH), MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCJIMHCHUS,  KPHUCTAUIMYECKash  PelIeTKa,  THUIIBI
XUMUYECKUX peaxmmii (OKHCITUTENBEHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U  SHAOTEpMHUUYECKHE,
peakuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIMTHYECKAss  JAUCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkIMy, XMMHUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOEHUS] OPraHMUYECKUX BEIIECTB
AM. bytneposa, Teopus JIEKTPOJIUTUYECKON
JIucconuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH  SI3BIK  XUMHH,  (AKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYEHUH U
0e3onmacHOM MCIIOJIb30BaHUU BaXHEMIINX
HEOPraHMYECKUX W OpPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

ITP67. chopMUPOBAHHOCTh YMEHUH MPOBOJHUTH PACUEThI
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OCHOBaMUA  ONA  CpaeHenus,  Klaccugukayuu  u
0006wenus1,
MP3. onpedensimov yeau OesmeibHOCMU, 3A0A8AMDb

napamempul u Kpumepuu ux 00CMUNCEHUsL;

MP4. eviasnamsb 3aKOHOMEPHOCMU U NPOMUBOPEUUs 8
paccmampusaemlx A6NEHUSX,

MP5.  enocumb  Koppekmugbl 8  0esImenNbHOCHb,
OYyeHusamv  coomeemcmeue  pe3yibmamos — Yeisim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU,

MP6. pazsusamv KpeamugHoe MvluileHue Npu peuleHuu
HCUBHEHHBIX NPOOTIeM;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MP7. enrademsv Hagvikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  0esimeNbHOCIY, —HABbIKAMU — pPA3PeUuleHUs
npobnem,
MPI2. esvissnsams NPUHUHHO-CIEOCMBEHHblE CBA3U U

aAKmyanu3upoeams  3a0auy, 6bl08Ueams 2Unomesy ee
peuieHus, Haxooums apeymeHmvl Ol 00KA3amelbCmed
CBOUX — ymeEepoIicOeHull,  3a0aeamv — napamempvl U
Kpumepuu peuileHus;

MPI3. ananuzupoéamv nonyueHHvle 8 X00€ peuleHus
3a0auu  pe3yibmamol, KPUMUYECKU OYEHUBAMb  UX
00CMOBEPHOCMb, NPOSHOZUPOBAMb USMEHEHUE 6 HOBBIX

0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSM XUMHUYECKHX
peakuuii ¢ HCMIOIb30BaHHEM (DU3MUYECKUX BEJIUYMH,
XapaKkTepU3yIOIIMX  BEUIECTBA C  KOJWYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA  BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE
XUMUYECKAE 3HAHUA Ui TPUHATHS PELIEHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX C
BEILLECTBAMU U X IPUMEHEHUEM;

VCIOBUAX,
OK 02 Hcnonw3oBare | JINUHOCTHBIE pe3yabpTaThl OCBOCHUS yuebHoii | [IPO6. BnameHune OCHOBHBIMH METOJAMU HAyYHOIO
COBPEMEHHBIE CpeACTBa | JUCLHUIUIMHBI OTPaXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
ITIOUCKA, aHanM3a U | 00yJaroIuxcsi PyKOBOJICTBOBAThCS  c(opMHupoBaHHOM | (HabOIeHuE, U3MEpPEHHUE, JKCIIEPUMEHT,
MHTEepHpeTaluy WHGPOPMALUHU | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON IIEHHOCTHBIX | MOJICIIMPOBAHUE);

51 MH(GOPMallMOHHbIE | OPUEHTAIMM, TO3UTUBHBIX BHYTpeHHHX yOexaenui, | [IP69. cdopMupoBaHHOCTH yMEHHS aHaJIU3UPOBATH
TE€XHOJIOTUHU JUIsl BBIIIOJHEHMS | COOTBETCTBYIOIINX TpaZuLIHOHHBIM HEHHOCTSM | XMMHUYECKYI0 HH(pOpMAaIHIOo, MOJyYyaeMyl M3 pPa3HbIX
3aga4 MpoeCCUOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacHIUpeHHEe IKU3HEHHOTO | MCTOYHUKOB (CPEACTB MaccoBOM HWHGOpMAIMH, CETh
JESTEIBHOCTH OTbITa W OMbITA JEATEIBHOCTH B Ipollecce peanusanuu | UHTepHeT u apyrue);

OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCITMTATSIIbHOM JCATCIIBHOCTH,
B TOM YMCJIC B 4aCTHU:
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[IEHHOCTH HAYYHOTO MMO3HAHUSI:
JIP32. cghopmuposanrocmo MUPOBO33DEHUS,
COOMBEMCMBYIOue20 COBPEMEHHOMY VPOBHIO DA3EUMUSL
Hayku U oOujeCmeeHHou HNpaKmuku, OCHOB8AHHO20 HA
ouanoze Kyivmyp, cnocooCmeayiouje2o 0COHAHUIO C80e20
Mecma 8 NONUKYIbIMYPHOM Mupe;

JIP34. oco3nanue yemHoCmu HAyYyHOU OesamelbHOCU,

20MOBHOCHIb ocyujecmensamo NPOEKMHYIO u
UCCe008amenbeKylo 0esimelbHOCmb UHOUBUOYATILHO U 68
epynne;

MertamnpenmMeTHble  pe3yJbTaThl  OCBOCHHS — y4eOHOM
JUCLUIUIMHBI OTPaXKaIoT:

8.1. OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ napopmarmei:

MP2]. enrademsv Hagvikamu NONYHUEHUs UHDOPpMAYUU U3
UCMOYHUKOS  PA3HbIX — MUN0B,  CAMOCMOSAMENLHO
oCyujecmenams  NOUcK, aHaIu3, CUCMeMamu3ayuro u
unmepnpemayuro UHGoOpMayuy pasiuiHvlx U008 U Gopm
npeocmasieHus;

MP22. co30asams meKkcmuvl 6 pa3IuyHbIX Qopmamax c
Yuemom Ha3Ha4eHus UHPopMayuu u yenesol ayoumopuu,
8b10UpAsl  ONMUMANLHYIO  (pOpMy  npedcmasieHus U
sU3yaAIU3AYUU,

MP23.  oyenusamv 00CMOBEPHOCMb,  NE2UMUMHOCHIb
ungopmayuu, ee coomeemcmeue npagoGbiM U MOpPaiIbHO-
IMUYECKUM HOPMAM;

[Inanuposats
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
JMYHOCTHOE
NPEANPUHIMATENbCKYIO
JeSITeThHOCTD
npodeccnoHaNbHOM

JInuHOCTHBIE pe3yJIbTaThI OCBOCHHUS yaeOHOU
JTUCIUTIIMHBI  OTPaXXal0T TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TO3UTHUBHBIX BHYTPEHHHUX YyOEXKICHHUIA,
COOTBETCTBYIOIIHNX TPaIULIMOHHBIM LIEHHOCTSIM
POCCHUHCKOrO  OOIIECTBa, pacCHIMpEHUE KU3HEHHOTO
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c(hOpMHUPOBAHHOCTh
COCTAaBJISIOLIEN

IpeJCTaBICHUN]:
€CTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, POJIM XHMHUU B TO3HAHUM SIBJICHUN
npuposl, B (POPMUPOBAHWHM MBIIUICHUS W KYJIBTYPHI
(bYyHKIMOHATIBLHOM
HEOOXOMMMOW ISl peIIeHUs] TMPAKTHYECKUX 3a7ad U
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOILIEHHSI K CBOEMY

XAUMHUYECKOU

JIUNYHOCTH, Ir'paMOTHOCTH,




WCIIONb30BaTh  3HAHMUS IO
npaBoBOM U (UHAHCOBOM
IPAaMOTHOCTH B  Pa3JIMYHBIX

KN3HCHHBIX CUTyalHsIX

ONbITa U OMbITA JEATEIHLHOCTH B IPOIIECCEe pean3aliu
OCHOBHBIX HalPaBJICHUI BOCIUTATEIbHON AESITEIBHOCTH,
B TOM YHCJIE€ B YACTH:

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

JIP12. cgopmupoeannocms Hpa6CmMEeHHO20 CO3HAMUA,
IMUYECKO20 NOBEOCHUS,

JIP13.  cnocobnocmv  oyenusamev — cumyayuro  u
NPUHUMAMb  OCO3HAHHbIE pPeUleHUsl, OPUEHMUPYACL HA
MOPANbHO-HPABCMEEHHbIE HOPMbL U YEHHOCTIU,

JIP26. 2omosHocmb U CnocoOHOCHb K 00pa308aHuI0 U
Camooopazo8anuIo Ha NPOMANCEHUU BCEll HCUSHU,

MertanpeameTHble  pe3yJbTaTbl  OCBOGHHUS  yueOHOU
JUCITUTUTAHBI OTPaXKaroT:

8.1. OBnanenue YHUBEpCaIbHbIMU y4eOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codcmeenHvle

3a0auu 6  00pA308AMENbHOU  OesmeNbHOCmU U

HCUZHEHHbIX CUMYaAyUAix,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYJISATUBHBIMU
JEHCTBUAMMU:

a) caMOOpTaHHU3aIUs:

MP38. CamocmosmenbHo ocyujecmenanms

NO3HABAMENLHYIO 0eAMeNbHOCMYb, BbIAGIAMb NPOOIeMbl,
cmasums U QHopMyIupogams coOCmMeeHHvle 3a0adu 8
006pazoeamenvHol  OessmenbHOCMU U JHCUSHEHHBIX
cumyayusx;

MP39. camocmoamenbHo cocmaenimov NiAH peuleHus
npobremvbl ¢ YyY4emom — UMEIOWUXCSA  pecypcos,
CcOOCMBEHHBIX BO3MOACHOCIEL U NPEONOYMEHU,

0) CaMOKOHTPOJIb:

MP46. éradems Hasvikamu NO3HABAMENLHOU peghieKcuul
KaKk — OCO3HAHUA cosepuiaemblx  Oeticmeull u
MbICTUMENbHBIX  NPOYeccos,  UX _ pe3yibmamos U

3JI0pOBBIO U IPUPOJIHOM CpenE;

I1PG3. c(hOpMUPOBAHHOCTH YMEHUH BBISBJISITH
XapakTepHble MPU3HAKM M B3aUMOCBS3b HM3YyUYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIIME MOHSTHUS TPU
ONMCAHUU CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB U WX IPEBPAIICHUI; BBISBIATH
B3alMOCBA3b XMMMUYECKUX 3HAHUH C MOHATHIMH U
MpeJICTaBICHUSMHU OpyTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[TPG8 cdopMUPOBAHHOCTh YMEHHUIl IJIAHUPOBATH U
BBIMIOJHATh XMUMHUYECKUN SKCIEPUMEHT (IIPEBPALLEHUS
OpraHMYECKUX BEIIECTB NpPU HArpeBaHUU, MOIyYEHUE
ATWJIEHA U U3YYEHHE €ro CBOICTB, KayeCTBEHHbIE
pEeaKuu Ha albJIerHJIbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JIeHaTypanust OENIKOB TMpH HAarpeBaHWUH, I[BETHHIC
peakiuu OeIKOB; MPOBOIUTH PEaKIUd MOHHOTO OOMEHa,
ONpEENATh CpeAy BOJHBIX PacTBOPOB, KAaueCTBEHHbIE
peaknuu Ha cynb(aT-, KapOOHAT- U XJIOPHUI-AaHUOHBI, Ha
KaTHOH aMMOHHUS; peliaTh 3KCIEpUMEHTAIbHbIC 3a/1a4l
no teMaM "Meramibl" u "Hemeramibl") B COOTBETCTBUU
C MpaBWJIaMH T€XHUKU 0€30IacCHOCTH IpU OOpalleHuH ¢
BellecTBaMM M J1a0OpaTOpHBIM  O0OpY/IOBaHUEM;
IIPEJCTABIISTh PE3YJIBTAThl XMMHUYECKOTO 3KCIEPUMEHTA
B JopMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX PEAKIIHIT
U (GOopMyIMpPOBaTH  BBIBOJABI HAa  OCHOBE  3THX
pe3yJIbTaTOB;
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OCHOBAHUU,

OK 04 DddekTruBHO
B3aHMOJICHCTBOBATh "
paboTath B KOJUICSKTHBE U
KOMaHIe

MeramnpeaMeTHbIe  pe3yJbTaThl  OCBOCHHS
JUCITUTUIMHBI OTPaXKaroT:

8.2. OBnajeHue YHUBEPCATLHBIMH KOMMYHUKATHUBHBIMU
JECUCTBUSIMU:

0) cOBMECTHAs I€SITEIIbHOCTD:

MP33. npunumamsv yeiu co8MeCMHOU OeamelbHOCU,
OpP2aHU308b16AMb U KOOPOUHUPOBAMb OelUCmBUsl No ee
OOCMUINCEHUIO. cocmaensamo naiaH Oeticmauil,
pacnpedeisimb poiu C YUEmOM MHEHUl Y4acMHUKOS

00cyHcOamov pe3yibmamsl COBMEeCmMHOU pabomol,

y4ueOHOMH

ITP65. cdopMHUpPOBAaHHOCTL YMEHHH YCTaHaBIMBATh
MPUHAUISKHOCTh  HM3YYEHHBIX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OMNPEICIICHHBIM KiaccaM U
rpymIaM COEIUHEHHH, XapaKTEepH30BaTh UX COCTaB M
Ba)KHEHIIIME CBOMCTBA; OMPENENSTh BUIbI XUMHUYECKHX
cBsi3ei  (KOBajJeHTHas, HMOHHAs,  MeTajuIMuecKas,
BOJIOPOJHAs), THUMBl  KPUCTAUIMYECKUX  PELIETOK
BEIIECTB; KIIACCU(DHUIIMPOBATH XUMUIECKHUE PEAKIIUH;

OK 05 OcymiecTBisaTh yCTHYIO
u MIMCbMEHHYIO
KOMMYHHKALUIO Ha
rocy/1apCTBEHHOM SI3BIKE
Poccuiickoit  denepanuun ¢
Y4ETOM 0COOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

JIMyHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOU
JTUCIUIUIMHBL  OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX

OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHUX y6e)KI[eHI/II71,
COOTBCTCTBYIOIINUX TpaaAuIUOHHBIM OECHHOCTAM
pOCCHﬁCKOFO 06I_HGCTB8, pacuiupeHuc KHU3HCHHOI'O

OIIbITa W OIIbITa ACATCIBHOCTHU B IPOLIECCEC pCain3aluu
OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOM ACATCIIBHOCTH,
B TOM YHMCJIC B 4aCTHU:

9CTCTHYCCKOI'O BOCIIMTAHUA:

JIP16. scmemuueckoe omuouieHue K Mupy, 6KIUas
acmemuxy — Ovima,  HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa U  0OWECMBEHHbIX
OMHOWEHUU,

JIPI7. cnocobnocms 60CHpUHUMAMb pA3IUdHbIE BUObL
ucKyccmea, mpaouyuu u meopuecmeo c80e20 U Opyeux
Hapooos,  owywams  IMOYUOHANbHOE  8030elicmaue
uckyccmea,

JIP1S. ybesxcoennocms 6 3HAUUMOCMU ONsl TUYHOCMU U
obwjecmea o0me4yecmeeHHo20 U MUPOBO20 UCKYCCMEA,
IMHUYECKUX — KYIbMYPHBIX Mpaouyuti U  HAPOOHO20
meopuecmesa,

[1P64. chopmHupOBaHHOCT, YMEHHH  HCHOJIB30BATh
HAaWMEHOBAHUS XUMHYECKHUX COEJIMHEHU N
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOW U MPUKIIAJAHON
XUMUU U TPUBUAIBHBIC HAa3BAaHUS BAXKHEUIIWX BEILIECTB
(aTHIIeH, aleTWiIeH, IMIEepUH, (eHon, (hopMaybaeru,
YKCyCHasl KUCJIOTa, IVIMLIUH, YrapHbIA Ta3, YIIEKUCIbIN
ra3, aMMHakK, raiieHas H3BeCTb, HeraiieHas HW3BeCTb,
IIUThEBAsl coAa W JIPYTuX), COCTaBJIATH (HOPMYJIbI
HEOPraHWYECKNX U OPraHWYECKUX BEIIECTB, YPABHEHMS
XUMUYECKHX  PEaKIud, OOBSACHATH HUX  CMBICT;
MOATBEPXKJIATh XapaKTEpHblE XUMHUYECKHE CBOMCTBA
BEUIECTB  COOTBETCTBYIOUIMMH  OKCIIEPUMEHTAMU U
3aMUCsIMU YPaBHEHUN XUMHUECKUX PEaKIIMii;
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JIP19. 20mosHocmb K camo8ulpadcenuio 8 pasuvix Uoax

uckyccmea, cmpemienue  NposeiAms  Kaiecmeda
MBOPUECKOU TUYHOCIU;
MeramnpenMeTHble  pe3yJbTaThl  OCBOCHHMS  y4eOHOI

JUCLUIUIMHBL OTPaXKaIoT:

8.2. OBiaieHNE YHMBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOIIeHue:

MP26. ocyiecTBIATh KOMMYHHUKALlMM BO BceX cdepax
KHU3HH,

MP28. Biagers pa3nuyHbBIMM CIOCOOaMU OOLIEHUS U
B3aUMOJCHCTBUS;

MP30. pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY
3pEHHsI C UCTIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

OK 06 [IposBasaTh
IPaXx/1aHCKO-NaTPUOTHUECKYIO
MO3ULIMI0, JEMOHCTPUPOBATh
OCO3HaHHOE TIIOBEJCHHE Ha
OCHOBE TPaAUIIMOHHBIX
POCCUMCKHX JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEH, B
TOM  4YWCI€ C  Y4ETOM
rapMOHM3aLUU
MeXHAIIMOHAIbHBIX "
MEXPETUTNO3HBIX
OTHOIIICHHH,
CTaHIapThI
AHTHUKOPPYILIMOHHOTO
MIOBE/ICHUS

IPpHUMCHATH

JIMyHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOU
JTUCIUIUIMHBL  OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX

OpUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOeXIeHUll,
COOTBETCTBYIOIINX TpaJuLIHOHHBIM HEHHOCTSIM
poccuiickoro  o0IiecTBa, pacUIMpeHHe KU3HEHHOTO

OTBITa W OTbITA JEATEIHLHOCTH B IMPOIECCE pean3aIiin
OCHOBHBIX HalpaBJICHUI BOCIHUTATEIbHON AESTEIbHOCTH,
B TOM YHCJIC B YaCTH:

rPaKJIAHCKOTO BOCTIMTAHMUS:

JIP2. oco3nanue c80oux KOHCMUMYYUOHHBLIX NpaAs U
00s3anHOCmel, Y8adcenue 3aKOHA U NPABONOPAOKA;

JIP3.  npunsamue  mMpaouyuoHHbIX  HAYUOHATbHBIX,
obueyenoseueckux SYMAHUCMUYECKUX u
0eMOKPAMUYECKUX YeHHOCmell,

JIPS5. 2comogHocmb gecmu co8MeCmHY0 0esimelbHOCMb 8
UHmMepecax epaxicOaHcKo20 obwecmsd, y4acmeosams 8
CAMOYnpasienuu 8 0ouWeoopaz08amesbHoU OpeaHu3ayUU

ITP69. cdopMHpPOBAaHHOCTE YMEHMS AaHAJIM3UPOBATH
XMUMUYECKYI0 WH(POPMALHIO, MOIYyYaeMyl M3 pPa3HbBIX
UCTOYHUKOB (CPEICTB MaccoBOW HMH(OpPMALUH, CETh
WuTepHer u npyrue);
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U 0emCcKO-I0OHOULECKUX OP2AHUZAYUSAX,

JIPY. yennocmnoe omuoweHue K 20CYOApPCMEEeHHbIM
CUMBONIAM, UCTMOPUYECKOMY U NPUPOOHOMY HACIEOUro,
NAMAMHUKAM, mpaouyusm Hapooos Poccuu,
docmudicenuam Poccuu 6 mayke, uckyccmee, cnopme,
MEeXHON02UAX U mpyoe;

OK 07 CopeiicTBOBaThH
COXPAaHCHHIO  OKpYXKaroIei
Cpelbl, pecypcocOepeKeHHUIo,
MIPUMEHSTh 3HaHUS 00
N3MCHCHUU KJImMara,
TIPUHITUIIBL OEpEeIKITMBOTO
MPOU3BOJCTBA, A HEeKTHBHO

JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYaIUsIX

JInunoctHbIE pe3yJIbTaThl OCBOEHHUS yueOHOI
JUCLUIUIMHBL OTPaKalOT TOTOBHOCTh U CIIOCOOHOCTH
0o0yyaromuxcs pPyKOBOJICTBOBATbCA CPOPMHUPOBAHHOU
BHYTpPEHHEH MO3ULMEN TUUYHOCTH, CUCTEMON LIEHHOCTHBIX

OpPHEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIHX TpaZULIHOHHBIM LEHHOCTSIM
pOCCHUICKOro  O0IeCTBA, PACUIMPEHUE KUZHEHHOTO

OTbITa U OMbITA JEATEIHLHOCTU B IMPOIIECCe peanu3aluu
OCHOBHBIX HAalpaBJICHUI BOCIIUTATEILHON JIEATEILHOCTH,
B TOM YHCII€ B YaCTH:

HKOJIOTHYECKOTO BOCTIUTAHUS:

JIP28. naanuposanue u ocywecmenenue Oeucmsuii 8
OKpydcawouleli  cpede  HA  OCHO8e  3HAHUA  yeel
YCMOU4UB020 pa38umusl Yeioseyecmad;

JIP29. axkmusenoe Henpusimue Oeucmeul, NPUHOCAUJUX

8ped oKpydcarowell cpeoe;

MeranpenmeTHsle  pe3yJbTaTbl  OCBOEHHUS  yuyeOHOMU
JUCLUIUIMHBI OTPaXKaIOT:

8.1. OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU ACHCTBUSAMMU:

0) 0a30BbBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

MPI16. ocywecmenamv  yeneHanpasieHHvlll  NOUCK
nepewoca  cpedcme U Cnocobos  Oelcmeus 8

npogeccuonanvuyro cpeoy;

8.2. OBinaxeHHEe yHUBEPCAIbHBIMH PETYJSATHBHBIMU
JEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. O0asamv oOyewKy HOBbIM CUMYAYUSIM, BHOCUMD

[1P610. chopMupoBaHHOCTH  yMEHWH  CcOOMIOAAThH
IIpaBUJIa KOJIOTUYECKH L€J1eCO00pa3HOro MOBEJCHUS B
ObITY W TPYJIOBOH AEATEIBHOCTH B IIENSAX COXpPAHEHHUS
CBOETO 3/I0pPOBbSl U OKpY’KalOIIeH NPUPOIHONU Cpe.bl;
YUYUTHIBATh ~ ONACHOCTb  BO3JCHCTBHS Ha  JKUBBIE
OpPraHu3MBbl OIpPEJENICHHbIX BELIECTB, MOHHUMAs CMBICI
IIOKAa3aTelIsl MPEAEIbHON TOIyCTUMOM KOHIICHTPALIUH;
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KOPPEKMugul 8 oesmenbHOCHb, oyeHusamo

coomeemcmaue pe3yibmamos Yesam,
OK 08 Hcnonb3oBars | JIMuHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOnoi | [TPO1. c(hOpMHUPOBAHHOCTH MPEICTABICHUI: 0
CpeacTBa (bu3nueckoil | AUCUMIUIUHBL OTPaXKAIOT TOTOBHOCTh W CIIOCOOHOCTH | XUMHYECKOW  COCTaBISIIOLIEH  eCTeCTBEHHOHAYYHOU

KYJBTYpbl UIsI COXPaHEHUS M

YKpEIIeHus

300POBbs B

0o0yyaromuxcs pPyKOBOICTBOBATbCA CPOPMHUPOBAHHOU
BHYTPEHHEH IMO3UIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

KapTUHBl MHpA, POJUM XUMUU B TIO3HAHUU SIBICHUI
IpUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI

nporecce NpoeCCUOHANBHONM | OPUCHTANNK, TO3UTHUBHBIX BHYTPEHHUX YOSXKIEHUWH, | IUYHOCTH, €€  (YHKIHMOHAILHOM  TIPaMOTHOCTH,
NEesITeIbHOCTH U MOAJIEPKaHUS | COOTBETCTBYIOLINX TpaJULIHOHHBIM LEHHOCTSAM | HEOOXOIMMOM ISl pelIeHHs] MPaKTUYEeCKUX 3a1ady U
HE00X0IUMOTO YPOBHSI | pOCCHICKOrO  OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO | SKOJIOTHYECKM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY
busnueckoit OTbITa W OMBITA JAEATEIHHOCTH B IPOLIECCE Pealu3alliu | 3I0pPOBbIO U MIPUPOIHOM cpere;
MOJArOTOBJIEHHOCTH OCHOBHBIX HaIPaBJICHUI BOCIUTATENbHOMN AesTenbHocTH, | [IP610.  chopmupoBaHHOCT,  yMEHHH  cOOMIOAATh
B TOM YHCII€ B YaCTH: MpaBUJIa HKOJIOTMUYECKU 1e1eco00pa3HOro MoBEACHUS B
(U3UYIECKOTO BOCTTUTAHUS: OBITY U TPYIOBOM NEATEIBHOCTH B IEISAX COXpPAaHEHUS
JIP20. cgopmuposannocms 300p06020 U 6e30nACHO20 | CBOETO 30POBbS U OKPYKAIOLIEH MPHUPOAHON Cpelbl;
0bpaza H#cuznu, OmMeemcmeeHHo20 OMHOUWEHUs K C60eMy | YUUThIBaTb ~ ONACHOCTh  BO3JCHCTBHS Ha  JKUBBIE
300p086b10; OpraHu3Mbl OIpPEACTICHHBIX BEIIECTB, MOHUMAs CMBICI
JIP22. akmusHnoe nenpusimue 6peOHbIX NPUSbIYEK U UHBLIX | TIOKA3aTellsd MpelebHON JOIyCTUMON KOHIIEHTpAlLHH;
dopm npuuunenus epeoa usuyeckomy u ncuxuveckomy | [IP611.  ana  oOydarommxcs ¢ OrpaHMYEHHBIMU
300p086bI0; BO3MOXXHOCTSIMHU 37I0POBbBSI: CHOPMUPOBAHHOCTh YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/ax
MTO3HAHMSI BEIIECTB M XUMHUUECKHUX SBJICHHIA;
OK 09 [Tonb3oBatbest | MeranpenMeTHble  pe3ynbTaThl  OcBOoeHHs  yueOHoil | [IPG12. must chemblx M clabOBHAAIUX OOYYAIOIIHUXCS:
npo¢eCcCuOHAITBHON JTUCIUTITMHBI OTPaXKaKoT: c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh penbedHO
JOKyMEHTauuen Ha | 8.1. OsnaneHue YHUBEpCaJIbHBIMU y4eOHBIMU | TOUCUHYIO crcTeMy oOo3Hadenwuii JI. bpaiing nns 3anucu
rocyJ1apCTBEHHOM U | IO3HABATEIbHBIMU JICUCTBUSIMU: XUMUYECKHUX (HOPMYIT;

HHOCTPAHHOM S3bIKaX.

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:
MP7. enrademsv Hagvikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  0esimeNbHOCY, —HABbIKAMU — pPA3PeuleHUs
npoonem,

MPS. CcnocooHoCcmb u 20MOBHOCMb K
CAMOCMOAMENbHOMY — NOUCKY — Memo008  peuleHus

APAKMUYECKUX 3a0ay, NPUMEHEHUIO PA3TUYHBIX Memo008
NO3HAHUSL,
MPY. osradenue sudamu 0esmenbHOCMU N0 NOJLYYEHUIO

706




HOB020 3HAHUS, €20 UHmepnpemayuu, npeoopazo8aHuro u
NPUMEHEHUIO 8 PA3IUYHBIX YUEeOHbIX CUMYAYUsX, 8 MOM
yucie npu co30anull y4eOHbiX U COYUATbHBIX NPOEKMO8,
MPI10. popmuposanue HayuHo20 MuUna MolULIEHU,
enaoenue  HAYYHOU  MepMUHONO2Uel,  KII0YeBbLMU
HOHAMUAMU U MeMOoOamu,
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3 CTPYKTYPA U COAEP KAHUE YUYEFHOU JUCIATLIAHBI

3.1 O0beM y4eOHOI JTUCUMIIMHBI M BUJbI Y4eOHOH padoThI

B 1.4. B hopme

Bun yueGHoM paboThI O0mbem B yacax IIPaKTUYECKOU
IOJITOTOBKH

O06Bem 00pa3oBaTeILHOM MPOrPaMMbl yaeOHOM 148 36
JVCITUTLTAHBI
OcHOBHOe coiep:KaHue 98 0
TeopeTudeckoe o0ydeHue 42 0
MPAKTUICCKHUC 3aHITHS 56 0

0 0
nabopaTOpHBIC 3aHATHUS
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KAHUE 50 36
(coneprkaHue NPUKJIATHOTO MOTYJISI)
TEOPETUYECKOE 00YUCHUE 14 0

0 0
MIPAKTUICCKHUC 3aHITHS

36 36

JabopaTOpPHBIE 3aHITHS

ITpomerxyTouHas arrectanus oughgepenyuposanusviii 3a4em




3.2 TemaTn4yecKHii IVIAH U COAePKAHUE YIeOHOM THCIUIITIHHBI

Oo0bem, akaa.u/B
TOM YHCJIE B

HaumenoBaHue pa3jiesioB u Conep:kanue y4yeOHOro matepuasa u Gopmsl dbopme
TeM OPraHM3alNHu JesiTeJIbHOCTH 00y4aroIMnXCcs NPAKTHYECKO Kox OK Kon I1P, JIP, MP,
MOJATrO0TOBKH,
aKaj. 94
1 2 3
PA3JIEJI 1 OPTAHUYECKASA XUMUS 28/8
Tema 1.1 JAniakTHYecKue eIMHUIbI, COJePKAHNE 2/0
TeopeTruueckne 0CHOBBI [Ipeamer opraHuyeckod XHUMHH: €€ BO3HMKHOBEHUE, 2/0 OK 01,0K 11P62, I1P69,JIP3,
OpPraHuYecKoil XuMNu pa3BUTHE U 3HAYECHHE B MOJIYYEHUU HOBBIX BEIIECTB U 02,0K 03,0K | JIPS, JIP9, JIP12,
marepuaioB. CTpyKTypHbIE (DOPMYIIBI OpPraHUYECKUX 04,0K 05,0K JIP13,JIP16,
BelecTB. ['oMosorus, u3omepusa. XUMHUYECKasl CBsA3b B 06, JIP17, JIP18,
OPraHWYECKUX COCIUHEHHUSAX - OJWHAPHBIE U KpaTHBIC JIP19, JIP23,
CBSI3U. [IpencraBienue 0 KJIacCU(PpUKALHH JIP24, JIP25,
OpraHnmveckux BemecTB. HomeHkiarypa opraHM4ecKux JIP26, JIP32,
COCIMHCHUHN  (CHCTeMaThyeckas) W TPUBHAIbHBIC JIP34
Ha3BaHUS  BAXHEWUIIMX  MPEACTABUTENIEH  KIIACCOB MP1,MP2,MP3,M
OPraHUYEeCKUX BEIIECCTB. P21
Tema 1.2 JMaaKkTHu4YecKkne eIMHUIbI, COIepPKAHNe 10/2
YraeBoaopoasl. AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMUECKUH Ppsi. 1/0 OK 01, OK 02, | ITP61,ITP62,ITPG3,
MertaH u 3TaH - NPOCTEUIINE MPEICTABUTENN ATIKAHOB: OK 03, OK 04, | I1P64,11P69.ITPO1
dbuznueckue W XUMHUYECKHE CBOWCTBA (peakuuu OK 05, OK 0,ITP612.
3aMeIleHUus] U TOpPEHHUs), HaXOXKJIEHHWE B TMPUPOJIE, 06,0K 07,0K | JIP20,JIP22,JIP25,
MOJIydeHUE U IPUMEHEHHE. 08,0K 09 JIP29,JIP32,JIP34

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHH psif.
OTujaeH ¥ OpONWIeH - MpOCTeHIIne MpercTaBUTENN

QNKEHOB: (U3MYECKME W XUMHUYECKHE CBOMCTBA
(peakmum THIPUPOBAHUS, raJIOTeHUPOBAHMS,
TUApPATALINH, OKHCJICHHS n MOJIUMEPHU3AIIIN),
MOJIydeHUE U IPUMECHEHHE.

Ankanuensl: Oytamuen-1,3 u MerunOyranueH-1,3:

CTpOEeHHE, Ba)KHEHIINe XUMUYECKHE CBOMCTBA (peakuus

MP1,MP2,MP3,M

P4,MP7,MP8,MP9

JMP10,MP11,MP1
2




noauMepusanum). [lonyyeHne CHHTETUUECKOTO KaydyKa

U PE3UHBI.

AJNKMHBI:  COCTaB M OCOOCHHOCTH  CTPOCHWUS,
TOMOJIOTUYECKUN  psif. ALCTWIEH - MPOCTEHIINN
MpEeACTaBUTEND QJIKUHOB: COCTaB, CTpOCHHE,
dbusznyeckue MW XMMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, raJIoreHUPOBAHMS, TUApaTaluu,

TOPEHNUs), IOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA (peakluM TIaJOreHUPOBaHUS U
HUTPOBAHUS), TIOJTYYCHUE U IPUMEHEHNE. TOKCHYHOCTb
apeHoB. ['eHeTHYecKas CBSI3b MEXAY YIJIE€BOAOPOAAMHU,
NPUHAISKAIIMMHI K Pa3IHIHBIM KIaccaM.

[TpupoaHble MCTOUYHUKU YTiaeBoAOpoAoB. IIpupoauslit
ra3 ®u nomyTHble He(dTsHbIe Tazpl. Hedtr u ee
npoucxoxaenue. CrnocoObl  mepepaboTku  HEePTH:
NIEPErOHKA, KPEKUHI (TEpPMUYECKUM, KAaTAIUTUYECKUI),
nuponu3. IlpoxykTtel  mepepaboTku  HedTH, HUX
NpUMEHEHHE B MIPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII
YroJib ¥ IPOAYKTHI €r0 NepepaboTKH.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJIePKAHME 1/0

[TpenenpHbIE yraeBOJOPOb! (AIKaHBI U IIUKIOAIKAHBI). 1/0 OK 03 I1P61, TTIPG3,

I'openne MeraHa Kak OJWH M3 OCHOBHBIX MCTOYHHMKOB JIP12, JIP13,

TeIla B MOPOMBIIUICHHOCTH W ObITy. CBolicTBa JIP26, MP11,

MIPUPOJHBIX YTIEBOJOPOIOB, HAXOXKIEHNUE B MPUPOJIC U MP38, MP39,

IIPUMEHEHHUE aJIKaHOB; MP46

HemnpenenbHble (ankeHbl, alKWHBI M QJIKaJAWEHBI) H

apoMaTHYeCKHE YIJIEBOJAOpOAbl. l'opeHne anerusneHa

KaK HCTOYHUK BBICOKOTEMIEPATypHOTO IJIAMEHH JIs

CBapKH M PE3KU METAILIOB.

B TOM uymcie npakTHYeCKHX M J1A00PATOPHBIX 8/2

3aHATHH

[Ipaktuueckoe 3anstue No 1. Ilomyuenue sTuieHa u 2/0 OK 01, OK 02, I1P66, ITPGY,

M3y4YEHHUE ETO CBOMCTB OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,




JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Ipaktuueckoe 3anstTue Ne 2. CocraBiieHUE Ha3BaHHA
YIJIEBOAOPOJOB 1O (opMmynam M Ha3BaHHsM. PerieHue
pPacU€THBIX 3a7a4d Ha ompenelieHue 00bEMa, KOIMYecTBa
HCXOJ/IHOTO BEIlIeCTBA

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TP,
T1P610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[lpaktuyeckoe 3anarue Ne3. PemeHue nemnodex
IpEBpallleHU! Ha TEHETUYECKYI0 CBSI3b  MEXKIY
KJlaccaM# yIJIeBOJOpOJOB. PellleHne pacueTHbIX 3amay
110 YPAaBHEHUSIM PEAKLUI C y4aCTUEM YTJIEBOJOPO/IOB.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTP6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC CoacpkaHue

2/2

JlaboparopHoe 3ausitue Nel. VYrimeBogopoasl U UX
MPUPOHBIE UCTOYHUKU

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, I1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,




MP21, MP30,

MP33, MP46
Tema 1.3 JIniakTHYecKue eAMHULbI, COJePKAHUE 8/2

oplrcz:/ll{c;‘:sc()l?;;)if)zfp:iﬁ;ﬂ. [IpenenbHble  OJNHOATOMHBIE CHOUPTHL. MeTtanon wu 2/0 OK 01, OK 02, I1P61, I1P62,
ATAaHOJ: CTpOeHue, (U3UYECKHEe U  XUMHUYECKUE OK 03, OK 04, I1P63, ITP64,
CBOMCTBa (peakuuu C AaKTUBHBIMH  MeETaJlJIaMH, OK 05, OK 06, I1P069, I1P610,
rajoreHoBOI0pOJAaMHu, ropeHue), MIPUMEHEHHUE. OK 07, OK 08, [1P612.
Bonopoanbie cBsi3M  MEXIy MOJEKyJaMd CHUPTOB. OK 09 JIP20,
JelicTBue MeTaHOJIa M 3TAaHOJIa HA OPraHK3M YeJIoBeKa. JIP22,JIP25,
MHoOroaToOMHbI€ CIMPTHL. DTHJICHIJIMKOIb U TNIMLEPHH: JIP29,J1P32, JIP34
CTpOoeHHE, (QU3HYECKHE W XUMHUYECKHE CBOMCTBa MP1, MP2, MP3,
(B3auMOJIeCTBHE  CO  WICJIOYHBIMH  METaJJIaMHU, MP4, MP7, MPS,
KaueCTBCHHAs pEaKIMs Ha MHOTOATOMHBIC CITHPTHI). MP9, MP10,
[elictBue Ha opranu3m 4enoBeka. [IpumeHneHue MP11, MP12

[JIALIEPUHA U STHJICHIJINKOJIS.

®eHoa:  CTpOEHHE  MOJIeKYNbl, (U3HYECKUE U
XuMHu4yeckre  cBoiictBa.  TokcuuHOCTh  (eHoIna.
[Tpumenenue penona.

Anpaeruasl. @opManbaerus, aneTaabAerull: CTPOSHUE,
¢usznyeckue MW XUMHUYECKHE CBOMCTBA (peakuuu
OKHCJIIEHH M  BOCCTAHOBJICHHS,  KauyeCTBEHHBIC
peakuun), noTy4eHue u NpuMeHEeHue.

OMHOOCHOBHBIE TIpeJieNIbHbIe KapOOHOBBIE KHCIOTHI.
MypaBbuHass ¥ yKCyCHas KHUCJOTBI:  CTPOEHHUE,
(du3nueckrne U XuMHUYECKUE CBOMCTBA (CBOMCTBA, 001IHe
JUIsL  KJlacca  KHUCJIOT, peakuus 3TepuuKaiun),
nojlyyeHue U npuMmeHenue. CreapuHOBas U OJEHMHOBAS
KHUCJIOTBl KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOIIIEE IEHCTBHE.

Crnoxnble >QHUpPHl KaKk MPOU3BOAHbIE KapOOHOBBIX
KUCIOT. ['maponu3 ciaoxubix 3¢upos. XKupsl. ['uaponms
xupoB. Ilpumenenue >xupoB. buonormdeckas posb
YKUPOB.




YrieBoapl: cocTaB, KIacCH(pUKAIUs yrieBoJ0B (MOHO-,
IU- W ToJucaxapuiel). [JoKo3a — MNPOCTEHIIHA
MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
dbuznyeckne U XMMHUYECKHUE CBOMCTBA (B3auMOIeHCTBIE
¢ ruapokcunom Meau(ll), oxucneHme aMMHaYHBIM
pactBopoM okcuma cepedpa(l), BoccTaHOBIIECHHE,
OpoXeHue TJIIOKO3bl), HAaXOXJIEHHE B IPUPOJE,
npUMeHeHue, Ouosjoruueckas poib. DOTOCHHTE3.
®pyKTO3a KaK U30Mep IIIHOKO3BI.

Kpaxman u wnemmono3a Kak HPUPOAHBIE HOJUMEPHI.
CrpoeHue kpaxmaina M LEUIOJI03bl. DPU3NYECKUE H
XUMHUYECKHE CBOICTBa Kpaxmana (ruaponus,
KaueCTBEHHAs PEAKIUS C HOIO0M).

B TOoM umcie nNpakTHYeCKHX M Ja00pPaTOPHBIX
3aHATHH

6/2

[TpakTueckoe 3ansaTue Ne4. KauecTBeHHBIE peakuun
OJIHOATOMHBIX, MHOI'OATOMHBIX CIIUPTOB, YKCYCHOH
KHCJIOTBI

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTP6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,

MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38

IIpaktrueckoe 3ansatue Ne 5 . [lonydeHnne u cBolicTBa
pacTBOpa YKCYCHOM KUCIIOTBI

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTPGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,

MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/2




JlaboparopHoe 3ausitue No2. «KadecTBeHHbIE peaKIuu 2/2 OK 01, OK 02, I1P63, ITP65,
Ha KUCJIOPOJICOAEPKAIINE OPTaHUYECKHE BEIIECTBAY. OK 03, OK 04, I1P066, ITPGS,
OK 05, OK 06 I1P610, ITP611,
[1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.4 JAniakTHYecKue eIMHUIbI, COJePKAHUE 4/2
A3oTcoaepxamue AMHMHOKHUCIOTBI KaKk  aM(OTEepHbIE OpraHUYECKUE 2/0 OK 01, OK 02, I1P61, I1PG2,
OpraHu4YecKue COeAMHEHUs. | coeauHeHusa. Dusmyeckue M XUMHYECKHE CBOICTBa OK 03, OK 04, I1P63, I1P64,
AMUHOKHUCIJIOT (Ha MpuMepe IuiuHa). buomnoruyeckoe OK 05, OK 06, I1PGY, I1P610,
3HAUYCHUE aMUHOKHUCIOT. [lenTuan. OK 07, OK 08, 11P612.
benkn  kak  OpUpPOIHBIE  BBICOKOMOJIEKYJISIPHBIE OK 09 JIP20,
coenuHeHus. llepBuuHas, BTOpHMYHAs M TpeTUYHAs JIP22 JIP25,
CTpyKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIIKOB: JIP29,J1P32, JIP34
TUAPOJIN3, JEHATypalus, KadeCTBEHHbIE pPEaKkIMM Ha MP1, MP2, MP3,
OenKu. MP4, MP7, MP8,
OKCrepUMEHTAJIbHBIE METO/Ibl U3yUEHHUS BEUIECTB M UX MP9, MP10,
IIPEBPALLCHUI: HaOIMI0IeHNE u OIMCaHHUE MP11, MP12
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalHs OEIKOB MPH
HArpeBaHUU, [IBETHBIC PEAKIIMH OCIIKOB.
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2/2
B TomM uymciae npakTHYeCKHX H JIaDOPAaTOPHBIX 2/2
3aHATUHI
JlaGopaTtopnoe 3anstue Ne3. «KauecTBeHHBIE peaKIiuu 2/2 OK 01, OK 02, I1P63, T1P6S,
Ha a30TCO/IepKAIINe OPTaHNYECKUE BEIIECTBAY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 [1P610, ITP611,
I1P612
JIP12,

JIP13,JIP20,




JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.5 JMIaKTHYeCKHe eIMHHUIBI, COIepPKaAHue 4/2
BbicokoMoJieRyIsipHbIE OCHOBHBIE TIOHATHSI XHUMHH BBICOKOMOJICKYJISIPHBIX 2/0 OK 01, OK 02, [1P62, I1PG3,
coe/IMHEeHU. COCIMHEHUI: MOHOMEp, MOJIIMMEp, CTPYKTYpHOE 3BEHO, OK 03, OK 04, I1P65, T1PG9,
CTENEHb TMOJUMEPHU3ALMHU, CPEIHSISI MOJICKYJIsIpHas OK 05, OK 06, I1P610, ITP611,
Macca. OcHOBHBIC METOJIbI CHHTE3a JIP2, JIP3,JIPS,
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN - MOJIMMEpHU3alus JIP9,JIP20, JIP27,
1 NOJUKOHACHCAIIHS. JIP28, JIP29,
JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2/2
B TOM umMcie mnpakTHYecKMX H J1a00paTOPHBIX 2/2
3aHATHI
JlaGopaTtopnoe 3anstue No4. «3yueHne cBOWUCTB 2/2 OK 01, OK 02, I1P63, T11P6S,
MTOJIMATHIICHAY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
PA3JEJI 2 OBIIASA 1 HEOPTAHUYECKAS XUMMU S 106/24
Tema 2.1 JIniakTHYecKue eMHUIbI, COJePKAHUE 6/0
Crtpoenue aToma. XuUMHUECKUN 3J1eMeHT. AToM. Spo aToma, M30TONBI. 2/0 OK 01, OK 02, I1P61, ITPG6,




Ilepuoauyecknii 3aK0H U OnekTpoHHass 000JI0YKa. DHEPreTUYECKHUe YPOBHH, OK 03, OK 04, I1P69, I1P611
Ilepuoauyeckasi cucrema MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- JIEMEHTHI. OK 05, OK 06, JIP2, JIP3,JIPS,
xumunuyeckux 31emMenToB JI.U. | OcobenHoctu pacrnpeaesieHust AJIEKTPOHOB o OK 07, OK 08, | JIP9,J]IP24, JIP25,
MenaeneeBa opOuTaIsIM B aTroMax »3JEMEHTOB TEPBBIX YETHIPEX OK 09 JIP26, JIP32
NEePUOJIOB. DIEKTPOHHASI KOH(PUTYpaIUs aTOMOB. MP2, MP4, MP9,
[lepuonnueckuii 3akoH u Ilepumoamyeckas cucrema MP10, MP16,
xumudecknx dneMeHToB .M. MengeneeBa. CBs3b MP21,
nepuoauyeckoro 3akonHa u Ilepronnueckoil CUCTEMBI MP22,MP24,
xumuueckux  anementoB .M. MengeneeBa ¢ MP26,MP28,
COBPEMEHHOM Teopuen CTpOCHUSA aTOMOB. MP30,MP38,MP3
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX 9,MP46
9JIEMEHTOB M 00pa3yeMbIX UMU HPOCTBIX U CIIOKHBIX
BEIIECTB IO TIpylnmaM U TepuojaM. 3HayeHue
MIEPUOIMYECKOTr0 3aKOHA B PA3BUTHH HAYKH.
B Tom uymMcie npakTHYeCKHX H JIaDOPATOPHBIX 4/0
3aHATHII
[Ipaktuueckoe 3ansitue No 6. PemieHue npakTUUeCKUX 2/0 OK 01, OK 02, 11P66, 11PG9,
3aJaHUil Ha COCTaBIIEHUE OAIIEKTPOHHO-TpadUUIECKUX OK 03, OK 04, [1P610,
dbopmy 35ieMeHTOB 1—4 1epuoioB. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktuueckoe 3anstue Ne7. PemeHue mnpakTHUKO- 2/0 OK 01, OK 02, I1P66, ITPGY,
OPUEHTHPOBAHHBIX  TEOPETHUYECKUX  3aJaHUNA  Ha OK 03, OK 04, 11P610,
XapakTepU3aLUI0 XUMHYECKUX 3JIEMEHTOB OK 05, OK 06 JIP16, JIP23,
«MeTaluimdeckne ®W = HEeMETalNIMYeCKHe  CBOMCTBA, JIP25,
ANEKTPOOTPULATEIBHOCTh M CPOJCTBO K DJIEKTPOHY JIP28,J1P29,
XUMHUYECKMX DJJIEMEHTOB B COOTBETCTBHME C HX MP1, MP4, MP12,
JJIEKTPOHHBIM ~ CTPOCHHEM U IIOJIOKEHUEM B MP16, MP21,
MEPUOJNYECKON CUCTEME XMMHYECKHUX 3iieMeHToB [[. 1. MP30, MP33,
MengenecBay. MP38
Tema 2.2 JIniakTHYecKue eMHUIbI, COJePKAHUE 4/0




CTtpoeHue BemiecTna. Buapl xumuueckoi cBsi3u (KOBaJeHTHAs HEMOJSIpHAs U 4/0 OK 01, OK 02, I1P61, ITPG6,
XumMu4yeckasi CBA3hb MOJISIPHAs, HWOHHAsA, MeTauinyeckas). MexaHu3Mbl OK 03, OK 04, I1PG9, ITP611
o0pa3oBaHUsi  KOBJICHTHOM  XMMHYECKOW  CBS3U OK 05, OK 06, JIP2, JIP3,JIPS,
(oOMEeHHBIF W JOHOPHO-aKIENTOpPHBIN). BomopomaHas OK 07, OK 08, | JIP9,JIP24, JIP25,
CBSI3b. BanenTHOCTS. DNEeKTPOOTPULIATENBHOCTD. OK 09 JIP26, JIP32
CreneHb OKHCICHHUS. VIOHBI: KATHOHBI M aHHMOHEI. MP2, MP4, MP9,
BemectBa  MOJNEKYJISPHOIO M HEMOJEKYJSPHOIO MP10, MP16,
CTpOECHHUS. 3aKOH TOCTOSIHCTBA COCTaBa BEILIECTBA. MP21, MP22,
Tunel  KpUCTAUIMYECKUX  PEUIETOK.  3aBUCUMOCTH MP24, MP26,
CBOICTBA BEIIIECTB OT TUIA KPUCTATUIMYECKOM PELICTKH. MP28, MP30,
MP38, MP39,
MP46
Tema 2.3 JAniakTHYecKue eIMHUIbI, COJePKAHUE 10/4
JAucnepcHble CHCTEMBI M Hucniepcupie  cucteMbl.  KoymowaHble  CHCTEMBI. 4/0 OK 01, OK 02, I1P61, ITPG6,
(axTophl MX ycTOoHYMBOCTH | VicTHHBIE pacTBOphl. PacTBOopeHme Kak —(pu3HKO- OK 03, OK 04, I1PGY, I1P611
XAUMHUYCCKUMN Trporiecc. PactBopbI. CnocoObl OK 05, OK 06, JIP2, JIP3,JIP5,
MIPUTOTOBJICHUST pacTBOPOB. PacTBopumocTs. MaccoBas OK 07, OK 08, | JIP9,JIP24, JIP25,
IOJI PacTBOPEHHOTO BEIIlEeCTBA. [IpenensHO OK 09 JIP26, JIP32
JIONTYCTUMbIE KOHLICHTPALMM M WX HCIOJb30BAaHUE B MP2, MP4, MP9,
OIICHKE PKOJIOTHYecKoi Oe3omacHocTH. Knaccudukanus MP10, MP16,
JUCIIEPCHBIX CUCTEM M0 cocTaBy. CTpoeHne u (haKkTOpsI MP21, MP22,
YCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. Pacmo3HaBaHue MP24, MP26,
WUCTUHHBIX PAacTBOPOB, KOJUIOWJHBIX pPacTBOPOB U MP28, MP30,
rpyOonucnepcHsix  cucteM. CTpoeHHE  MMILEIUIBL MP38, MP39,
PaccenBanue cBera mnpu MTPOXOKICHUH CBETOBOIO MP46
My4yka Yepe3 ONTHUYECKH HEOJHOPOJHYI0  Cpeny
(@ddekra Tunnans). Uccnenoanue CBOMCTB
JUCIIEPCHBIX CUCTEM JUISI UX HICHTU(DUKALINH.
IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COAEP:KAHUE 2/0
Pemenne  mpakTHKO-OPUEHTHUPOBAHHBIX  PACUETHBIX OK 03 I1PG1, I1PG3,
3aJIaHU Ha JUCIIEPCHBIE CHUCTEMBI, UCIOJIB3yEMbIE B JIP12, JIP13,
OBITOBOM " MPOU3BOJACTBEHHOMN IesITeIbHOCTH JIP26, MP11,
YeJI0BEKa, C MO3HUIMHA DKOIOTHYECKOH O€30IacHOCTH MP38, MP39,
MOCNEACTBUM W TPaMOTHBIX pEUEeHH mpoliem, MP46

CBA3aHHBIX CO CTPOUTCIILCTBOM.




pa3JIMYHBIM  TpU3HAKaM. XHMHWYECKHE  CBOWMCTBA

B TOM umMcie mnpakTHYecKMX H J1a00paTOPHBIX 4/4
3aHATHI
JlaGopaTopHoe 3aHATHE Ne5 «IIpurortoBienue 2/2 OK 01, OK 02, I1P63, ITP6S5,
PacTBOpPOBY. OK 03, OK 04, I1P066, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaGopaTopHoe 3aHATHE Ne6 «Hccnenosanne 2/2 OK 01, OK 02, I1P63, I11P6S,
JIUCTIEPCHBIX CUCTEM. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.4 JuapaKkTuyeckne eIMHUIbI, COIepPKAHNE 16/6
Kuaacenpurxanus KucnoTel Kak AIEeKTpONUTHI, MX KiIaccu(UKAIUs 0 4/0 OK 01, OK 02, I1P63, ITP64,
HEOPraHW4eCKUX COCAMHEHUH | pa3IMYHBIM NpH3HAKaM. XHUMHUYECKUE CBOWCTBA KHUCIIOT OK 03, OK 04, I1P6S5,
B CBETE€ TEOPUU HIIEKTPOJUTUUYECKON IMCCOLMALINH. OK 05, OK 06, [1P69,I1P610,
Oco0eHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPHUPOBAHHON OK 07, OK 08, I1P611, ITPG12
CEepHOM W a30THOM KHUCIOT ¢ MeTauiamMu. OCHOBHBIE OK 09 JIP2, JIP3,JIP9,
CIOCOOBI TIOTYYEHHS KUCTIOTHI. JIP13,J1P20,
OcHoOBaHHsI KaK AJIEKTPOIUTHI, X KiIaccU(UKAIHS TIO JIP24, JIP25,

JIP26,J1P27,




OCHOBaHUM B CBE€TE€ TEOPUU DJIEKTPOJIUTUYECKOU

JIP28, JIP29,

aucconuanuu. PasiiokeHne HepacTBOPUMBIX B BOJIE JIP34

OCHOBAHHIA. OcHOBHEIC CIIOCOOBI MOJTyYeHUS MP2, MP4, MP7,

OCHOBaHHH. MPS, MP9, MP16,

Comu kak anektponautel. Conu cpeiHue, KHUCIbIE U MP21, MP22,

OCHOBHbIC. XMMHUUYECKH CBOMCTBA COJIEH B CBETE TEOPUU MP26, MP28,

ANEKTPOIUTUYECKON JIMCCOIUAIUH. CriocoOsr MP30, MP46

MOJTYy4YEHUS COJIEH.

I'mpponus COJIEH. Coneobpa3ytomue u

HecoJieoOpaszyromue okcuabl. OcHOBHBIE, aM(pOTEepHBIE

Y KHCIIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHJIa

OT CTENEHU OKUCICHHS OOpa3ylollero ero MeTala.

XUMHYECKUE CBOMCTBA OKCUAOB. [lomyueHre OKCu1oB.

XapakTepucTuka  COCTaBa,  CTPOCHHS,  CBOMCTB,

MOJIydeHUSI M  TPUMEHEHUS OCHOBHBIX  KJIACCOB

HEOPraHMYECKUX  COCAUHEHMH: OKCHUIOB, KHCIIOT,

OCHOBaHUM M coned. HoMmeHknaTypa HEOpraHM4ecKHx

BelecTB. [ 'eHeTmyeckass  CBsI3b  HEOPTaHUYECKUX

BEIIECTB, MPUHAJICIKAITUX K PA3ITMYHBIM KJIACCAM.

B TomM uymciae npakTHYeCcKHX H JIAaDOPATOPHBIX 12/6

3aHATHH

[IpakTuueckoe 3ansTue Ne8,9 PemeHue npakTUuecKux 4/0 OK 01, OK 02, I1P66, ITPGI,

3aJIaHUl 10  KJacCU(UKAIMK, HOMEHKIAType U OK 03, OK 04, [1P610,

XUMHUYECKHMM (OpMyJIaM HEOPraHWYECKUX BEIIEeCTB OK 05, OK 06 JIP16, JIP23,

pPa3IUYHBIX KJaccoB (yrapHbI Ta3, YIJIEKUCIHbIN Tras, JIP25,

aMMMaK, TralieHas H3BEeCTh, HEralleHas M3BeCTb, JIP28,JIP29,

NUThEBAsl COJAa M JAPYTUX): Ha3blBaTh U COCTABJIATH MP1, MP4, MP12,

GopMyibl  XUMHUYECKHMX  BEIIECTB,  OMNPEACIAThH MP16, MP21,

MPUHAJICKHOCTH K KJIaccy. MP30, MP33,

MP38

[Tpaktueckoe 3anstue Ne 10. CocraBieHue ypaBHEHHM 2/0 OK 01, OK 02, [1PG6, I1PGY,

peakuuii Ha TUAPOIU3 COJIEH. OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

JIP28,J1P29,




MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE

6/6

Jlaboparopuoe  3amstue Ne7.  «Unentuduxamnms
HCOPraHWYECKUX BEIIECTB C HCIOJB30BAHUEM HX
(U3UKO-XIMHYCCKHIX CBOWCTB, XapaKTePHBIX
Ka4yeCTBEHHBIX peakiuii. KauecTBeHHbIC peakiuu Ha
cynbdar-, KapOoHAT- W XJIOPUA-aHUOHBI, HA KATHOH
AMMOHHUSD).

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

[1P63, T1P65,
T1P66, TIP6S,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopaTtopHoe  3ansitue  NeS.
METAJUIOB C KUCIIOTaMHU

BzaumopaeiictBue

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, T1P65,
T1P66, TIP6S,
TP610, TIP611,
TP612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopaTtopHoe 3ansTie No9 «Peakuuu rugpoian3a.
HccnenoBanue cpepl paCTBOPOB COJICi, 00pa30BaHHBIX
CUJIBHBIMHA M CIa0BIMH MIpOTOJIMTaAMH, U HUX peaKHI/Iﬁ C
pacTBopamM  IIeNOYd U KapOoHAaTa  HATpHS.
CocraBiieHHe peakinii THAPOTN3a COJICH.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
[1P66, TIPGS,
TP610, TIP61 1,
TP612
JIP12,




JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.5 JAniakTHYecKue eIMHUIbI, COJePKAHNE 16/0
XuMH4YecKue peakunu Xumudeckas: peaknus. Kinaccudukamus XUMHYECKUX 4/0 OK 01, OK 02, I1P63, I1P64,
peaKkiuii B HEOPTraHMYECKOW M OPraHUYECKOM XHMUU. OK 03, OK 04, I1P6S5, ITPGY,
3aK0H COXpaHEHUs MAacChl BEUIECTB, 3aKOH COXpaHEHUs OK 05, OK 06, I1IP610, ITPG11,
Y NPEBPALICHUs DHEPIUU NPU XUMHUUYECKUX PEaKLHUSX. OK 07, OK 08, I1P612
CkopocTh peakluy, €€ 3aBUCUMOCTb OT pa3IMYHbIX OK 09 JIP2, JIP3,J1P9,
dakropoB.  OOpaTumble  peakluu.  XUMHUYECKOE JIP13,J1P20,
paBHOBecue. @DakTOpbl, BIHUSIOIIAE HA COCTOSHUE JIP24, JIP25,
xumudeckoro pasHoBecus. [lpunmun Jle Illarenbe. JIP26, JIP27,
[TousTHs: «OKHCIIUTEIIbY, «BOCCTaHOBUTEIIbY, JIP28, JIP29,
«OKHCIICHHE», «BOCCTAHOBJICHUE», «OKHCIUTEIbHO- JIP34
BOCCTAHOBUTEJIbHBIE  pEaKUMU» TUIIBI ~ XUMHYECKUX MP2, MP4, MP7,
peakuuMii MO0  M3MEHEHUIO  CTENEHU  OKHUCIICHUSA MP8, MP9, MP16,
XHMHYSCKHX 3JIEMEHTOB. MP21, MP22,
MP26, MP28,
MP30, MP46
B TOM u4mciae mnNpakTHYeCKMX H J1a00pPAaTOPHBIX 12/0
3aHATHI
[Ipaktuueckoe 3anstue Nel 1. KonnuectBeHHbIe 2/0 OK 01, OK 02, I1P66, ITPGI,
OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJINYECTBEHHEIE OK 03, OK 04, 11P610,
3aKOHBI B XUMHMH U PACYEThI 110 YPAaBHEHUAM OK 05, OK 06 JIP16, JIP23,
XUMUYECKUX PEAKIIUA. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38




[Ipaktudeckoe 3anarue Ne 12. Pacuer ckopocteit 2/0 OK 01, OK 02, I1P66, ITP69,
XUMHYECKOW PEaKInu. OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Tpaktuueckoe 3anstue Ne 13,14. CocraBieHue 4/0 OK 01, OK 02, I1P66, ITPGY,
ypaBHeHuid OBP meTonom anekTpoHHOr0 OanaHca. OK 03, OK 04, [1Po10,
OnpeneneHre OKUCIUTENEeH U BOCCTAHOBUTEIICH. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktuueckoe 3anstue Ne 15,16. CocraBienue 4/0 OK 01, OK 02, 11P66, 11PG69,
ypaBHeHuir OBP MeT010M 371€KTPOHHO-HOHHOTO OK 03, OK 04, I1P610,
OajaHca. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
Tema 2.6 JnpaKkTuyecKue eAMHNIbI, COAePIKaHUe 8/4
Kuneruueckue Xumndeckue peakuuu. Knaccupuxanus XAMHUECKHX 2/0 OK 01, OK 02, 11P63, 11P64,
3aKOHOMEPHOCTH NPOTEKAHUsA | peaknuii: 1o ¢$a3oBOMy COCTaBy (TOMOTE€HHbIE U OK 03, OK 04, I1P65, ITP69,
XHMHUYECKHX peakuui reTepOreHHbIe), 10 HCIOJIb30BAHUIO KaTaiau3aropa OK 05, 0K 06, | TIIP010, ITP611,
(KaTaTMTUYECKUE U HEKATATUTHUECKHUE). OK 07, OK 08, I1P612
CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3IUYHbIX OK 09 JIP2, JIP3,JIP9,
(dakTOpOB:  TPUPOABI  pearupyroIluX  BEIIECTB, JIP13,JIP20,
KOHIIEHTPALlMM pPEarupyrolnX BEIIECTB, TEMIEPaTyphl JIP24, JIP25,




(mpaBuno  Bant-T'odda), mmomamum peakunoHHOM JIP26, JIP27,
MMOBEPXHOCTH, HaJIAYHS KaTajau3aTopa. Ponn JIP28, JIP29,
KAaTaJlu3aTOpOB B  INPUPOAE M  IPOMBIIUIEHHOM JIP34
MIPOU3BOCTBE. MP2, MP4, MP7,
MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
IIpodeccrnonabLHO-OPHMEHTHUPOBAHHOE COIEP:KAHUE 2/0
OHeprusi aKTUBALMU. AKTUBUPOBAHHBIA KOMILUICKC. OK 03 I1P61, ITPG3,
Karanuzatoper u karanu3. Ponp karaim3atopoB B JIP12, JIP13,
MPUPOJE ¥ IPOMBIILJICHHOM MPOU3BOJICTBE. JIP26, MP11,
MP38, MP39,
MP46
B Tom uymMcie npakTHYeCKHX H JIaDOPATOPHBIX 4/4
3aHATHH
JlaGopaTopHoe 3aHsATHE NelO. «Omnpenenenue 2/2 OK 01, OK 02, I1P63, I11P6S,
3aBUCUMOCTH CKOPOCTH pE€aKIUd OT KOHIIEHTPaIuu OK 03, OK 04, I1P66, I1PGS,
pEarupyrommx BEMIECTBY. OK 05, OK 06 [1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaGopaTopHoe 3aHsATHE Nell. «Omnpenenenue 2/2 OK 01, OK 02, I1P63, T11P6S,
3aBUCUMOCTHU CKOPOCTH PEAKLIMU OT TEMIIEPATYPBD». OK 03, OK 04, I1P66, TTPGS,
OK 05, OK 06 [1P610, ITP611,
I1PG12
JIP12,
JIP13,J1P20,

JIP23,JIP27, JIP29




MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.7 JIniakTHYecKue eIMHUIbI, COJePKAHNE 14/2
Tepmoaunamuyeckune Krnaccudukanus XUMHYECKUX PEAKIHI: M0 TEIIOBOMY 2/0 OK 01, OK 02, I1P63, I1P64,
3aKOHOMEPHOCTH NMPOTeKaHusA | 3pdekTy (SK30TepMHUECKHE, JHJIOTEPMUYECKHUE), IO OK 03, OK 04, I1P65, T1PGY,
XHMHYECKHX peaKIuid. obOparumoctH (oOpaTtumble U HeoOpaTuMmeie). TemnmoBbie OK 05, OK 06, | IIP610, ITPOI11,
PaBHOBecHe XUMMYECKHX a¢hdexTsl xumuueckux peakuui. Tepmoxumuueckue OK 07, OK 08, I1P612
peakuui ypaBHeHus. OOpatumocTh  peaknuii. XUMHYECKOe OK 09 JIP2, JIP3,J1P9,
paBHOBECHE M €ro CMelleHWe TojA JEHCTBUEM JIP13,JIP20,
pa3nuyHbIX (PaKTOPOB (KOHIICHTpPAIUSl PEareéHTOB WIIN JIP24, JIP25,
IPOAYKTOB peaklMu, IaBJICHHUE, TeMIeparypa) i JIP26, JIP27,
CO3JaHUsl  ONTUMAJBHBIX  YCJIOBUM  IIPOTEKaHUS JIP28, JIP29,
XUMHYECKUX MPOIECCOB. JIP34
[TorsiTrie 00 SHTANBIMK U dHTpOrHH. JDHeprus ['mbOca. MP2, MP4, MP7,
3akon ['ecca u cieaCcTBUS U3 HETO. MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2/0
Posnp cMmemeHnss paBHOBECHS B TEXHOJOTMYECKHX OK 03 I1P61, I1P63,
IIpOLECCaxX METAILTYPTrUUECKOTO IMPOU3BOACTBA JIP12, JIP13,
JIP26, MP11,
MP38, MP39,
MP46
B TOM u4mciae mnNpakTHYeCKMX H J1a00paTOPHBIX 10/2
3aHATHH
[Ipaktuueckoe 3anarue Ne 17. Ilpunnun Jle [llarense. 2/0 OK 01, OK 02, I1P66, ITPGI,
BnusHue  pa3nuyHbIX  (QaKkTOpoB HAa  M3MEHEHHE OK 03, OK 04, [1P610,
PaBHOBECHS XUMUYECKUX PEAKLIUM. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,

MP1, MP4, MP12,




MP16, MP21,
MP30, MP33,
MP38

IIpaktuueckoe 3ansarve Ne 18,19. «Pacuer TemiaoBoro
s dekTa XUMHUECKON peaklud U CaMOIpPOU3BOIHHOTO
MIPOTEKAHUS PEAKIIHID)

4/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTP6O,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Tpaktueckoe 3anstue Ne2(. PemieHue mpakTUKO-
OpPUEHTHUPOBAHHBIX 33JaHUN Ha NMPUMEHEHUE MMPUHLUIA
Jle-lllaTenbe s HAXO0XKACHUS HAIPABICHUS CMEILECHUS
paBHOBECHs] XMMUYECKON PeakLuu U aHalu3 (aKkTopoB,
BJIMSIIOLINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTPGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHATbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/2

Jlabopatopnoe 3anstue Nel2. «M3ydenuwe BIUSHUS
pa3iauuHbIX (AKTOPOB HA CMEIICHHE XHUMHUYECKOTO
paBHOBECHSY.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP6S5,
[1P66, TTPGS,
TP610, TIP611,
TP612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 2.8

JupakTuyeckne eIMHUIbI, COIePKAHNE

6/2




DJIEKTPOJIUTHYECKAS
AUCCOLMALMSA

DnekTponauTrueckas auccoruanus. CHUIbHBIE U C1a0bie
anekTposuThl. Cpena BOJHBIX PAacTBOPOB  BEILIECTB:
KUCHasi, HEUTpaibHas, Uieno4yHas. Peakuuum HOHHOTO
oOMeHa. MaccoBasi 10151 BellleCTBa B pacTBOPE.

4/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P62, T1P63,
[1P64, TIP6S,
T1P69, TIP610,
T1P611, TIP612
JIP2, JIP3,JIPY,
JIP13,JIP20,
JIP24, JIP25,
JIP26, JIP27,
JIP28, JIP29,
JIP34
MP2, MP4, MP7,
MPS, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

2/2

B Tom uymMciae npakTHYeCKHX H JIaDOPATOPHBIX
3aHATHNA

2/2

JlabopaTtopuoe 3ansitre Nol3 « Tumbl XuMHUUECKIX
peakuuin”.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
[1P66, TTPGS,
TP610, TIP611,
TP612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 2.9

JupakTuyeckne eIMHUIbI, COJIePKAHNE

22/6




Metanasbl. Hemerasuibl.
O61mme cnoco0bI MoJTydYeHUust
MeTaJJIOB

Meramnsl. [lonoxxenne meramnoB B [lepuoanueckoit 2/0 OK 01, OK 02, I1P62, ITP63,

cucteMe xumuueckux nsiemenToB J[.M. Menpgeneena. OK 03, OK 04, I1P64, ITP6S,

Oco0OeHHOCTH  CTPOEHHUSI  JJIEKTPOHHBIX  00OJOUYEK OK 05, OK 06, I1P69, I1P610,

aToMoB MeTayutoB. OOmme ¢u3MYecKkue CBOHCTBA OK 07, OK 08, I1P611, ITP612

MerauioB. CIulaBel METAUIOB. DJIEKTPOXHUMHUYECKUN OK 09 JIP2, JIP3,JIP9,

PAIl HANPSHKEHUH METAJIOB. JIP13,J1P20,

XUMHYECKUE CBOMCTBA BaXKHEHIINX METAUIOB (HATpHiA, JIP24, JIP2S,

KaJIWi, KaJbIM{, MarHuii, aJlOMUHHUH, ITMHK, XPOM, JIP26, JIP27,

JKeJe30, MeJlb) U UX COCTUHEHUMN. JIP28, JIP29,

OO06mue crnocoObl MmojaydeHuss MeTauioB. IIpumeHeHue JIP34

MeTauioB B ObITYy M TexHuke. Hemeramnsl. [lonoxenue MP2, MP4, MP7,

HeMmeTauioB B llepuoamyeckoil cucreMe XMMHUYECKHUX MPS, MP9, MP16,

anemenToB [[.1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS MP21, MP22,

aTOMOB. dusnyeckue CBOMCTBa HEMETAaJIJIOB. MP26, MP28,

AmnjoTrponusi HEMETAUIOB (Ha MpUMepe KHUCIopoaa, MP30, MP46

cepsl, pocdopa u yriepona).

XYUMHUYECKHE  CBOMCTBA BaXXHCHUINNX  HEMETAJIJIOB

(ranmoreHoB, cepbl, aszora, ¢ocdopa, yriaepoga u

KPEMHHS) u 170.4 COEAMHEHHI (oKkcHaoB,

KHCIJIOPOJICOACPIKAIIIIX KHCJIOT, BOJIOPOAHBIX

COEJITMHEHUN ).

[IpumeHeHrne  BaXHEWIIUX  HEMETAIJIOB U UX

COCTUHEHUH.

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2/0

Jlatb XapakTepHCTUKY »3JeMeHTaM (cepeOpo, Menp, 2/0 OK 03 I1PG1, I1PG3,

AITFOMUHHN ) KakK MeTalllaM c BBICOKOH JIP12, JIP13,

AJIIEKTPONIPOBOAHOCTHIO.  3HAYCHHUE  METAUIOB U JIP26, MP11,

HEMETAJUIOB B IPUPOAE U  KUZHEACATECIBHOCTU MP38, MP39,

YeJIoBeKa M OpraHu3MoB. Kopposusi MeTajuioB: BHABI MP46

KOPPO3HUH, CIOCOOBI 3aIIMTHI METAJIOB OT KOPPO3HUH.

B TOM uymcie npakTHYeCKHX M JA00PaTOPHBIX 18/6

3aHATHH

[IpakTuueckoe 3amstue Ne21,22. Pemenue 3amad 1o 4/0 OK 01, OK 02, I1P66, ITPGY,

TeMe «MeTalsl 1 HeEMETaIb OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,




JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpakTrueckoe 3aHATHE Ne23,24. ITomyuyenune
THJIPOKCUIOB AJIOMUHMS M LIMHKA U HCCIEIOBAHUE HUX
CBOMCTB

4/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TP,
T1P610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[IpakTuueckoe 3anstue No25. BnusHue Jerupyronmx
9JIEMEHTOB Ha CBOWCTBA, paciiupoBKa Mapok
nerupoBanHou cranu (Mo, V, Cr, B, Si)

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTP6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[TpakTueckoe 3ansatue Ne 26. BrnusHue nerupyrommx
JJIEMEHTOB Ha  CBOWCTBA, pacmuppoBKa Mapok
nerupoBannou ctanu (Ni, T1, Co, W, Mn)

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TTPGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHUE

6/6

Jlabopatoproe 3ansitue Nel4. KauecTBeHHbBIE peakIUu

2/2

OK 01, OK 02,

I1PG3, I1PGS,




Ha KaTHUOHbI MCTAJIJIOB.

OK 03, OK 04,
OK 05, OK 06

T1P66, T1PGS,
[1P610, TIP611,
1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Jlaboparopuoe 3ansatue Nel5. Kopposus meTaiioB u
CIIOCOOBI 3aIUTHI OT KOPPO3HUH.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
T1P66, TIPGS,
[1P610, TIP61 1,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlaboparopHoe 3aHATHE Nelé6. HccnenoBanue

(1)I/I3I/I‘~I€CKI/IX N XUMUYECKHX CBOMCTB METAUIOB H
HEMCTAIJIOB.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, T1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,

MP33, MP46



Tema 2.10 JlupaKkTHYecKHe eIMHUIbI, COJIepPKAHNE 4/0
XHUMHA H JKH3HD Ponmp xumum B o0OeCl€UeHHHM  JKOJIOTMYECKOH, 2/0 OK 01, OK 02, I1P61, ITPG3,
DHEPreTHYECKON M MHIIEBON OE30MACHOCTH, Pa3BUTHH OK 03, OK 04, I1P65, ITP69,
MenuiuHbl. [loHsATHE O Hay4yHBIX METOJax MO3HAHUS OK 05, OK 06, I1P610, ITP611,
BEIIECTB U XUMHUYECKHX peakuuid. [IpexcraBneHust o6 OK 07, OK 08, I1P612
0o0IMKX  HAyYHBIX  NPHHIMIAX  MPOMBIILICHHOTO OK 09 JIP2, JIP3,JIPS,
MOJYYECHUSI Ba)XHEHIIMX BEIIECTB. YEJNIOBEK B MuUpe JIP9,JIP12,
BEIIECTB W MATEPHAJIIOB: BAXKHEHIIHME CTPOUTEIbHbBIC JIP13,J1P20,
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KpPacKH, JIP22,JIP23,
CTEKJIO, KepamMuKa, MaTepuaiabl [JIsi AJICKTPOHUKH, JIP24 ,JIP25,
HAaHOMAaTEpHaJIbl, OPraHMYEeCKME W  MUHEpAJIbHbIC JIP26,JIP27,
ynoOpenus. XuMus M 3J0pOBbE 4YeNOBEKa: MpaBuia JIP28,J1P29, JIP32
WCIIOJIb30BaHMS JICKAPCTBEHHBIX MpernapaToB, IpaBUiia MP1, MP2, MP3,
0€30MacHOTO HCIMOJB30BAHMS IpenapaToB OBITOBOM MP4, MP7, MPS§,
XHMHH B IIOBCETHCBHOM KU3HU. MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2/0
Pemenne npakTMKO-OpPUEHTUPOBAHHBIX TEOPETHUYECKHUX OK 03 I1PG1, I1PG3,
3a/laHuil Ha CBOWCTBA, COCTaB, MOyueHue 1 O0e30macHoe JIP12, JIP13,
WCIIOJIb30BAaHUE BAXKHEUIIMX HEOPTaHUYECKUX BEIIECTB JIP26, MP11,
B OBITY M IIPAKTUYECKOHN J1eATEILHOCTH YeJIOBEeKa MP38, MP39,
MP46
Paznen 3. UcciienoBanue 1 XuMU4eCKHii aHAJIN3 00bEKTOB TexHOCdepbl 14/4
Tema 3.1 JniakTHYecKue eqMHUIbI, COJePKAHUE 8/2
XuMHUYeCKUH aHAJTU3
TeXHHYECKH i BOIbI XUMHWYEeCKUH aHalu3 TexXHu4eckuil Boabl. Ha3znauenwue 2/0 OK 01, OK 02, I1P61, ITP63,
TEXHUYECKON BOJBI. TpeOoBaHMS K TEXHUYECKOH BOJIE OK 03, OK 04, I1P6S5, ITPGY,
10 TPyIIaM MOTPeOICHHUS. OK 05, OK 06, I1P610, ITPG11,




KadectBo  TexHMueckoil  BOJBI  pa3HBIX  BHJIOB. OK 07, OK 08, I1P612
XUMUYECKUN aHAIU3 W TPOU3BOJICTBEHHBIM KOHTPOJb OK 09 JIP2, JIP3,JIPS,
cocTaBa TeXHMYECKOW BoOJbl. CyIIHOCTH METOJa JIP9,JIP12,
TUTPOBAHUA. JIP13,JIP20,
JIP22,JIP23,
JIP24,J1P25,
JIP26,J1P27,
JIP28,J1P29, JIP32
MP1, MP2, MP3,
MP4, MP7, MP8,
MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 2/0
AHanu3 TEXHUYECKOH BOJBI Ha >KECTKOCTb U Jpyrue OK 03 I1P61, T1IPG3,
moka3arenr. KHCIOTHOCTP ¥ INEIOYHOCTH  BOJBI. JIP12, JIP13,
Onpenenenne oO0me u CBOOOJHOM IIENOYHOCTH JIP26, MP11,
(kucioTHOCTH) MeToAOM TuTpoBaHusa. pH cpensl u MP38, MP39,
METOJbl ee omnpenencHus. KecTKoCTb BOABI U METOJBI MP46
€€ OIpeJIeIICHHUS.
B TOM u4mciae mnNpakTHYeCKMX H J1a00pPaTOPHBIX 4/2
3aHATHIl
[Tpaktueckoe 3anstue Ne 27. CrnocoObl BBIpaKEHUS 2/0 OK 01, OK 02, I1P66, ITPGY,
KOHIIEHTPaLUK1 pacTBOPOB: MaccoBas JTOJIS OK 03, OK 04, 11P610,
PaCTBOPEHHOI0 BELIECTBA, MOJSpPHAs U MOJISUIbHAs OK 05, OK 06 JIP16, JIP23,
KOHIIEHTPaIUH. JIP25,
JIP28,JIP29,

MP1, MP4, MP12,
MP16, MP21,




MP30, MP33,

MP38
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2/2
Jlaboparopuoe 3ansatue Nel7. «Omnpenenenue oOIIeiH 2/2 OK 01, OK 02, I1P63, ITP6S5,
’KECTKOCTH BOJIbI METOJIOM TUTPOBAHUSIM. OK 03, OK 04, I1P066, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 3.2 JAuaaKkTudeckne eIMHUIbI, COepPKAHUE 6/2
XuMu4ecKuii aHAJIU3 BO3AyXa
XHUMHYECKUH COCTaB aTMOC(EPHOro BO3AyXa, BO3TyXa 1/0 OK 01, OK 02, I1P61, ITPG3,
paboueii 30HBI. BpenHbie BemiecTBAa M MPUMECH B OK 03, OK 04, I1P65, 11P69,
BO3/IyX€ KHIJIbIX IOMEIICHH, B BO3AyXe paOoueit 30HBI. OK 05, OK 06, I1P610, ITPG11,
Hopmaruuble gokyMeHTbI. [locneacTBusl BO3AEHCTBUA OK 07, OK 08, 11P612
BBICOKOW  KOHLIEHTpAlMM  YIVIEKACIOIO rasa Ha OK 09 JIP2, JIP3,JIP5,
OpPraHu3M 4eJioBeKa. Meponpuaruss 1O CHUKEHHIO JIP9,JIP12,
YPOBHS  3arpsi3HEHHOCTUM  BO3JyXa  HCCIENLYyEeMOU JIP13,J1P20,
KOMHATEHI. JIP22,JIP23,
JIP24,J1P25,
JIP26,JIP27,

JIP28 JIP29, JIP32

MP1, MP2, MP3,

MP4, MP7, MPS,
MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,




MP28, MP30,

MP33, MP36,
MP39, MP45
IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COAEP:KAHUE 1/0
Pelnienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUYECKUX OK 03 I1P61, ITPG3,
3aJaHuii  HA  pacyer KOJIHMYECTBA  BEIIECTBa, JIP12, JIP13,
KOHIIGHTpAlluid BpEIHBIX IpuMeceld B arMmochepHoM JIP26, MP11,
BO3JlyX€ U BO3AYyX€ IIOMEILCHU. MP38, MP39,
MP46
B TOoM umcie nNpakTHYeCKHX M Ja00paTOPHBIX 4/2
3aHATHIl
[Ipaktnueckoe 3ansTue Ne28. ['mrueHuueckas OIECHKA 2/0 OK 01, OK 02, I1P66, I1PG9,
CTEINEHU 3arps3HEHUs] BO3JlyXa MOMEIIECHUS Ha OCHOBE OK 03, OK 04, 11P610,
COIIOCTABJICHUS KOHLIEHTPALMM JMOKCUJA Yriaepoaa ¢ OK 05, OK 06 JIP16, JIP23,
COOTBETCTBYIOIIUM T'MTHEHUYECKUM HOPMATUBOM. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2/2
JlaboparopHoe 3aHSATHE Nel8. «Omnpenenenue 2/2 OK 01, OK 02, IT1P63, T1P6S5,
COJIEpXKaHUsl YTIEKHUCIIOTO Ta3a B BO3MyXE MOMEIICHUS OK 03, OK 04, 11P66, 11P6S,
AKCIIPECC-METOIOM. OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,

JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,




MP33, MP46

IIpomeskyTouHnas arrectanus JuddepeHUMPOBAHHDBIN 3a4eT

Bcero: \
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3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKHUX PadoT

Tembl 1a00paTOPHBIX M (MJIM) NPAKTHYECKUX
3aHATHH

Kpartkoe cogep:xanue/ onucanue (1e/ib
padoThbI)

CrnenuajJn3upoBaHHoe 000pyA0BaHue,
TeXHUYEeCKHE CPeICTBA, IPOrPaMMHOe
o0ecnevyenue (Mpu HEOOXOAMMOCTH)

Pa3nea 1. OPTAHNMYECKASA XUMMUSA

IIpakTnyeckue 3aHsATHS

[Ipaktuueckoe  3ansAtue  Nel.
STHUJICHA U U3y4YECHHUE €r0 CBOWCTB

ITonyuenue

[Tonyuenue B nabopaTopuu STHIIEHA peaKIUEH
JleTuIpaTanneit CIIUPTOB. N3ydenue
XMMHYECKUX CBOMCTB J3THJIEHA JCHUCTBUEM
STHWJIEHa Ha OpPOMHYIO BOJYy, HOJKHCICHHYIO
pacTBOPOM IepMaHTraHaTa KaJusl.

emu paboThI:

1. HayuuThcs mostyyaTh 3THIICH,

2.Hayuutbcs  ompenensitb  (QuU3MYECKHUe U
XMMHYECKHE CBOMCTBA 3TUJICHA.

3.YMeTh NOATBEPKAATh MIPOLIECCHl YPABHEHUSAMHU
peaKuuid.

[Tpobupku, mpodka ¢ ra300TBOAHOM TPYOKOH,
IITATUB, COUPTOBAsL FOPEJIKA, CIIMYKH, STUIIOBBIH
CIUPT, KOHLIECHTPUPOBAHHAs CEpHAasi KUCJIOTa,
1ecoK, OpoMHasi BOZa, pacTBOpP N€pMaHIraHaTa
Kajaus

[Ipaktuueckoe 3anstue Ne 2. CocraBieHue
HAa3BaHWI  YIJIEBOIOPONOB 1O  (opMynam W
Ha3BaHMAM. PelnieHne pacy€THBIX 3afad  Ha
omnpezeneHne 00bEMa, KOIMYECTBA HMCXOTHOTO
BEIIECTBA

["omomnorus, nzomepus. Ilpeacrasienue o
KJIaCCU(UKALIUY OPTraHUYECKUX BEILECTB.
HomeHnknatypa opraHu4eckux coeIuHeHun
(cucremaTuyeckas) U TpUBHAJIbHbIE HA3BAHUSI.
Henu paboThI:
1.Hayuutbcs cocTaBisTh GOpMyIIbl
YTJIIEBOIOPOOB;

2. Hayuutbcs pemiaTh pac4€THbIE 331a4U 110
YPaBHEHUSAM pPEaKLUi NpeBpalIeHus
yIJ1€BOAOPOAOB;

3. HayuuTscs pemath pac4€THBIE 3a/1a4U HA
00BEM BelllecTBa, Maccy, KOJIMYECTBO BEIIECTBA.

Ta6nuua [[.. MenneneeBa, Tabnuia
TOMOJIOTHYECKOTO PsiJia TIPESTbHBIX
yIJIEBOJOPO/IOB.

[Ipaktnueckoe 3anarue Ne3. Pemienue nenouex
npeBpameHHﬁ Ha TCHETHYCCKYIO CBA3b MCKIAY
KJIacCaMM YTJIEBOJOPOJOB. PelieHne pacdeTHbIX
331a4 10 YPABHEHUSM pEAKIU C ydacTHEM
YIJI€BOAOPOIOB.

I'omonorus, nzomepus. Ilpencrasnenune o
KJIacCU(UKALIUY OPTaHUYECKUX BEIIECTB.
Homenknarypa opraHM4ecKux COeqMHEHUN
(cucremaTuyeckas) U TpUBHAJIbHbIE HA3BAHUSI.
Lenu paboThI:

1. 3akpenuThb MoJIy4eHHbIE PaHEE TEOPETHUECKHE

Ta6nuua /.. MenneneeBa, Tabnuia
TOMOJIOTHYECKOTO Psijia HeTpeaeIbHBIX
YTIEBOIOPOIOB




MPEJCTABICHUS O TUIIAX XUMHYECKUX PEAKIUH,
MEXaHU3MaxX UX MPOTEKaHUs Ha MpUMEPE
XHUMHYSCKHUX CBOMCTB aJIKCHOB, aJIKUHOB,
JIMEHOBBIX YIJIEBOAOPOIOB;

2. Pa3BuBaTh HAaBBIKH COCTABIICHUS HAa3BaHUU
BEILIECTB, CTPYKTYPHBIX (POPMYIT H30MEPOB.

3. Hayuuthcs pemath pacy€THbIC 3a4a4d 110
YpPaBHEHUSIM PEAKIIUMA C ydaCTHEM
YIJIEBOAOPOOB.

[Ipaktnueckoe 3ansitue Nod4. KauecTBeHHBIE
peakiuu OJIHOATOMHBIX, MHOT02TOMHBIX
CIIUPTOB, YKCYCHOM KHCIIOTHI

OnpeneneHre Ka4eCTBEHHBIX peakInil Ha
OJTHOATOMHBIC U MHOTOATOMHBIC CITHPTHI.
emu paboThI:

1. Ilpoxenark Ha MPaKTUKE Ka4€CTBEHHbBIE
peaKkiuu NpeaesibHbIX OTHOATOMHBIX U
MHOTOQTOMHBIX CITUPTOB,;

2. UccnenoBaTh XUMUYECKUE CBOWCTBA
KapOOHOBBIX KHCIJIOT Ha MPUMEPE YKCYCHOM
(3TaHOBOI) KHCIIOTHI.

3.YMeTh NOATBEPKAATH MPOIECCHl YPABHEHUSIMHU
peakIui.

[TpoOupku, CIUPTOBKA, JeprKaTelb Is
POOUPOK, CIUPAIIb U3 METHON TTPOBOJIOKH,
IITATeNb IS CyXUX BEIECTB, STHIOBBIN CIIUPT,
TIULEPUH, YKCYCHAsI KUCIO0Ta, THIPOKCUT
HaTpus, peHoa(TanenH, ONMWIKA MarHus,
KapOOHaT HATPUs

[Ipaktnueckoe 3amsatue Ne 5. IlomyueHume wu
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBI

HccnenoBanue CBOMCTB yKCYCHOM KUCIIOTBHI.
Llenb: HAy4UTHCS ONPEENATh CBOMCTBA
YKCYCHOW KHMCJIOTBI, TIOATBEPKAaTh XMMUUECKHE
CBOMCTBA yPaBHEHUSMHU pEaKLUil

1. UccnenoBaTh XUMHUYECKUE CBOWCTBA
KapOOHOBBIX KHCIIOT Ha IPUMEPE YKCYCHOU
(3TaHOBOI1) KUCIIOTHI.

2.YMeTh NOATBEPKIATh MPOLIECCH YPaBHEHUSAMU
peaKIuid.

[TpoOupku, ciupToBKa, Iep>KaTeb s
IPOOUPOK, CIIHPaTbh U3 METHON MPOBOJIOKH,
HITATEeNb I CyXHUX BEIECTB, ’TUIOBBIN CITUPT,
[JIMIEPUH, YKCYCHAsl KUCIIOTa, TUIAPOKCU
Hatpus, GeHonTanenH, OMUIKA MarHus,
KapOOHAT HATPUS

Pa3nea 2. OBIIIASL U HEOPTAHUYECKASA XUMUA

[Ipaktnueckoe  3aHsaTHe  Ne6. Pemenne
IPAKTUYECKUX  3aJaHuil  Ha  COCTaBJICHUE
3EeKTpPOHHO-Tpaduyeckux (OpMys 3JIEMEHTOB
1—4 nepuoos.

XUMUYECKU T 3IIEMEHT. OHEpPreTu4ecKue
YPOBHH, NOAYPOBHHU. ATOMHBIE OpOuTany, s-, p-,
d- onemeHTBl. DIEKTpOHHAas KOHQUTYpaLus
aTOMOB.

Taomuma «[1CXD JI.1. MenneneeBa»




Llens:

1. 06001IEHNE 3HAHHI 00 JIEKTPOHHOM
CTPOCHHH aTOMOB XUMHUYECKHUX 3JIEMEHTOB;

2. 3aKperyieHue YMEHUS U HaBBIKA COCTaBJICHUS
ANEKTPOHHBIX POPMYIT AaTOMOB XUMHUIECKUX
3JIEMEHTOB, a TaK)Ke UX TpauiecKux
M300pasKeHHIA.

3. 3aKpenieHue OCHOBHBIX MTOHATHIA:
«OIEKTPOHHOE 00JIAK0», «aTOMHAsI OPOUTATIBY,

«pasimycy.
[Ipaktnueckoe  3amstue  No7. Pemenue | [lonoxxenne wmetaimmoB B [lepmonnueckoit | Tabmuna «IICXD JI.U. Menneneesay,
NPaKTUKO-OPUEHTHPOBAHHBIX  TEOPETHUYECKUX | CACTEME  XHUMHYECKMX  d3jeMeHToB  J[.U. | 3JIeKTpOXUMHUYECKUI psi/i HAPSKCHUS
3alaHuii  Ha XapaKTepH3aluil XUMUYECKUX | MeHeneena. OcobenHoctu CTPOCHUS | METAJIOB.

3JIEMEHTOB «MeTalmnyecKkue/ HEMETANTNYECKHE
CBOMCTBA, AJIEKTPOOTPUIATEIIHHOCTh U CPOJICTBO
K OJEKTPOHY XUMHYECKMX JJIEMEHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM CTPOCHHEM U
MOJIOKEHHEM B IEPUOJMYECKOM  CHCTEME
xumuueckux asemenToB .M. MeHnieneeBay.

3JICKTPOHHBIX 000JI0YEK AaTOMOB METAILIOB.
Ilens:

1. I3y4uTh 31EKTPOHHOE CTPOCHHE XUMUYECKIX
DJICMCHTOB.

2. Hayuutbcs onpenensrtsb
3JEKTPOOTPUIIATEIHLHOCTh 3JIEMEHTOB TIO
tabiauue «[ICXD JI.1. MenueneeBay

3. 3aKpenuThb yMEHHE OTIpeeIsATh

MeTaJUINYeCKHE/HEMEeTaUINYeCKHe CBOMCTBA

JJIEMEHTOB.
[Tpaktuyeckoe  3anste  Ne8,9  Pemenue | Heopranmueckue BemectBa, ux kiaccudukanus | Tadbmuna «I[ICX3 JI.W. Menaeneenay.
NPAKTUYECKUX 3aJaHuil 1o Kiaccu(UKalMy, | 10 PA3IUYHBIM  TMpU3HAKaM. XHUMHYECKHE | DIEKTPOXUMHUECKUN Psiji HallpsHKEHUS
HOMEHKJAaType M XHUMHYECKHM (opMysiaM | CBOMCTBA M pa3iioKeHUE HEPACTBOPUMBIX B BOJIE | METAJIIOB, Tabuua «PacTBOPUMOCTH KUCIIOT,
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KiIaccoB | BemecTB. (OCHOBHBIE CHOCOOBI  IOJY4YEHMs | OCHOBAHUI, coyei».

(yrapHelif ra3, yrJeKHCIbli Tra3, aMMHuak,
raiieHasi U3BeCTh, HeTraleHasi U3BeCTb, IUThEBAS
cojla W JpYrux): Ha3plBaThb M COCTaBIATH
dbopMyIIbl XMMHUYECKHUX BELIECTB, OIPEAETATh
IIPUHAJJIEKHOCTD K KJIACCy.

HEOPraHUYECKUX BEILECTB.
Hemu paboThr:

1. IIponenare Ha NPAaKTUKE Ka4€CTBEHHBIE
peaKiuy HeOPTraHUYECKUX BELIECTB;

2. UccnenoBaTh XUMUYECKUE CBOMCTBA OKCUOB,
KaK BEIECTB, IUPOKO MPUMEHSIEMbIX B
IIPOMBIIIJIEHHOCTH;

3.YMeTh NOATBEPKIAATH ITPOLIECCH YPABHEHUSIMHU




peaKuuid.

[Ipaktnueckoe 3ansitue Nel(. CocraBieHue
YpPaBHEHUU pEaKMi HAa TUAPOJIU3 COJIEH.

HccnenoBanue cpeabl pacTBOPOB COJIEH,
00pa30BaHHBIX CUJILHBIMU U CJIA0BIMU
MpoToiuTaMu. M3yueHue ux peakiuii ¢
pacTBOpamH IEI0YU U KapOOHATa HATPHSI.

I{emu paGoThI:

1.Hayuutbcs cOCTaBIATh ypaBHEHUS THIPOIIH3a
coJIei;

2. Hayuutbcs onpeieniaTh TUIIBI THAPOIN3A;
3.YMeTh NoATBEpKaaTh MPOLIECCHl YPABHEHUSIMH
peaKuuid.

Taomuua «[1ICXD JI.1. MeuneneeBay.
DIEKTPOXUMUYECKUN Psil HAPSKEHUS
METaJlIoB, TabynIa «PacTBOPUMOCTH KUCTIOT,
OCHOBAaHHUM, COICH.

[Ipaktuueckoe 3anstue Nel 1. KonnuectBeHHbIe
OTHOIIIEHUS B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI 110
YPaBHEHUSAM XUMUUYECKHUX PEAKIIUM.

Knaccnq)nxaunﬂ K THUIIBI XUMHUYCCKUX peaKuHﬁ C

ydacTuemM HCOPTaHNYCCKUX BCIICCTB.
CocraBiieHue ypaBHEHUN pEAKLUUN COEIUHEHMS,
pasiioKeHusi, 3aMelnieHus, oOMeHa, B T.U.

peaKkuuii ropeHus, OKMCICHUSI-BOCCTAHOBJICHHUS.
Lenu:

1. HayunTbcsl coCTaBIsITh ypaBHEHUS
COCITMHEHMUS, PA3JIOKEHUS, 3aMEIIICHHUs, OOMEHa;
2. HayuuTbcs onpenensiThb TUIIBI PeaKIui;
3.YMeTh MOATBEPKAATH MPOIECCHl YPABHEHUSIMHU
pEaKLHU.

Taomuua «[1ICXD JI.1. MeuneneeBay.
DIEKTPOXUMUYECKUN DSl HAPSKSHUS
METaJlIoB, TabymIa «PacTBOPUMOCTH KUCTIOT,
OCHOBAHHUI, COIECI».

[IpakTuueckoe 3anarue Ne 12. Pacuer ckopocteit
XUMHYECKON PEaKIHH.

CKOpOoCTh  peakiuu, €€ 3aBUCUMOCTh  OT
paznuuHbIX (pakTopoB. OOpaTUMbIE peakuu.
XHUMHUYECKOE pABHOBECHE.

Iens:

1. HayuuThcst pacCUMThIBaTh CKOPOCTH
XUMHUYECKON PEAKIINY;

Ta6muma «[1ICXD JI.1. MenneneeBay.
DIEKTPOXUMHUYECKUI Pl HAIPSHKEHUS
MeTaJuIoB, Tabnuia «PacTBOpUMOCTH KHUCIIOT,
OCHOBAaHHUM, COJICI».

[Ipaktuueckoe 3anarue Ne 13,14. CocraBieHue
ypaBHeHuii OBP meTo10M 371€KTpOHHOTO
6ananca. Onpeienenue OKUCIUTENEN 1
BOCCTAaHOBUTEJEH.

IToHATHS: «OKHUCIUTEIbY, «BOCCTAHOBUTEIID),
«OKHCIJICHHE)», «BOCCTAHOBJICHHUEY,
«OKHCIIATEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKLII
THuIbl XUMHYECKUX PEAKIINI O U3MEHEHUIO
CTCIICHU OKHMCIICHUS XUMHUYECKUX DJIEMEHTOB.

Ta6muma «I[ICXD JI.1. MenaeneeBay.
DNEKTPOXUMHUYECCKUN Pl HAPSDKCHUS
MeTaJIoB, Tabnuia «PacTBOPUMOCTH KUCIIOT,
OCHOBAaHHUI, COIei».




Llens:

1. YrnyOuTh 3HaHUS IO COCTABIICHUIO
ypaBHeHuit OBP MeT0/10M 3J1€KTPOHHOTO
OajaHca;

2. 3yunTh HOHHO-3JIEKTPOHHBIN METO
cocTaBiyieHuto ypaBHeHuit OBP, nokasats ero
MperMyniecTBa B GOpMHUpPOBAHUN YMEHUI
MIPOTHO3UPOBAHHUS HAIIPABIICHUS IPOTEKAHUS
OBP B pacTtBOpax.

3. 3aKkpenuTh YMEHUS 110 COCTABJICHUIO
ypaBHeHuit OBP, npoTekaroniux B pa3inyHbIX
cpenax.

[Ipaktuueckoe 3anarue Ne 15,16. CocraBienue
ypaBHeHuir OBP MeT0/10M 371€KTPOHHO-HOHHOTO
OanaHca.

[ToHATHS: OKUCIUTENBY, KBOCCTAHOBUTEIbY,
«OKHCIJICHHE), «BOCCTAHOBIICHUE,
«OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN
Tunel XUMHUECKUX PEAKLIHI 110 U3MEHEHUIO
CTENEHU OKUCJIEHUSI XUMUUECKHUX 3JIEMEHTOB.
Ilens:

1. YrmyOuTh 3HaHUS IO COCTABIICHHUIO
ypaBHeHu OBP MeT0/10M 351€KTPOHHO-MOHHOTO
Oasanca;

2.Iloka3aTh €ro NpeuMyIIECTBa B
(hopMHUPOBaHUM YMEHHM MPOTHO3UPOBAHUS
HanpasiieHus nporekanus OBP B pactBopax.

3. 3akpenuTb YMEHUS 110 COCTABJICHUIO
ypaBHeHuii OBP, nmporekaromux B pa3aIu4HbIX
cpenax.

Tabmuna «[1ICXD JI.1. MenneneeBay.
DIEKTPOXUMHUYCCKUN Pl HAPSHKCHUS
METaJlIoB, Tabyuia «PacTBOPUMOCTH KUCTIOT,
OCHOBaHHH, COJIEI».

[TpakTueckoe 3ansatue Ne 17. [Tpunuun Jle
[[Tarenve. Bnusaue pa3nuyubix (HakTopoB Ha
U3MEHEHUE PABHOBECUS XUMUYECKUX PEAKIUN.

Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTb
peakuuii. XUMHUYECKOE pPAaBHOBECHE M  €T0
CMEIIEHHE N0 IEHCTBUEM PA3JINYHbIX (PaKTOPOB
(KOHIIEHTpAIUsl PEareHTOB WM  TMPOAYKTOB
peakiuu, AaBJIeHUEe, TEMIIepaTypa) Ui CO31aHus
OIITUMAJIBHBIX ycCi OBHI1 IMPOTCKaHUA
XUMUYECKUX IIPOLIECCOB.

Iens:

Ta6muma «[1CXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKUN DSl HAPSKEHUS
METaJLJIOB.




1. YrmyOuTh 3HaHUS TIO BIUSHUIO PA3TMYHBIX
(hakTOpOB Ha CMEIEHUE PAaBHOBECHS
XUMHYECKUX PEAKIUI

2.Iloka3arph mpeumyltecTBa npuniuna Jle —
[[latenbe TpH CMEIIEHUH PAaBHOBECHS.

3. 3akpenuTh YMEHHS OIpPEACNATh BIUSHUE
(hakTOpOB Ha XUMUYECKHE PEaKIIUU.

[Ipaktnueckoe 3anstue Ne 18,19. «Pacuer
TEIIOBOT0 3¢ (deKra XUMHUYECKOH pEeakuu Hu
CaMOIIPOU3BOJILHOTO MPOTEKAHUS pEeaKLIUii»

Krnaccudukanus XUMUYeCKUX PEaKIiii: o
TETIOBOMY 3P PeKTy (3K30TepMUUYECKHE,
9HJIOTEPMHUUYECKHE), IO OOPATUMOCTH
(oO6patumeble u HeoOpaTuMeble). TernoBsie
3 PEKTH XUMHUYECKUX PEaAKITHi.

Ilens:

1.Hayuutbcst paccUMTHIBaTH KOHCTAHTY
paBHOBECHS.

2.YMeTh onpeneNsiTh CaMOIPOU3BOIEHOE
TEUEHHUE PEAKIIHH.

3.3akpenuTh yMEHHs PaCCUUTHIBATH SHEPTHIO
I'u66ca.

Tabmuma — npuwioxenue « TepMoaMHAMUYECKHE
XapaKTEPUCTUKUA HEKOTOPHIX BEIIECTBY,
npuioxenue «KoHCTaHThI HECTONKOCTH
HEKOTOPBIX KOMIUIEKCHBIX HOHOBY

[Ipaktuueckoe 3anstue Ne20. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUH Ha
npuMeHeHue npuHuuna Jle-1llarense nmns
HAXOK/ICHUS HAMPABIICHUS CMEIIEHUS
pPaBHOBECHSI XUMUUYECKOW PEAKLIMK U aHAJIU3
(GakTOpOB, BIHUSIONINX HA CMEIIICHHE
XUMHUYECKOTO PAaBHOBECHSI.

Tepmoxumuueckue ypaBHeHHus. OOpaTUMOCTb
peakuuil. XUMHUYECKOE pPAaBHOBECHE M  €T0
CMEIIEeHHE NOJ IEHCTBUEM PA3JINYHBIX (PaKTOPOB
(KOHIIEHTpAIUsl PEareHTOB WJIM  TMPOJYKTOB
peakiuu, AaBjIeHHe, TEMIIepaTypa) Ui CO3/1aHus
OIITUMAJIBHBIX yCHOBHﬁ IMPOTCKAHUA
XUMUYECKUX IIPOLIECCOB.

Iens:

1.Ilokazare npenMyiuecTsa npuHnumna Jle —
IMTaTenne npu CMCIICHUH PAaBHOBCCHA.

2. 3aKkpenuTb YMEHUS ONPENENATh BIMSHHE
(hakTOpOB HA XMMHYECKHUE PEAKITUU
3.IloaTBepxnare CMelIeHue
pacueTamu.

paBHOBCCHUSA

Taomuua «[1ICXD JI.1. MeuneneeBay.
DNEKTPOXUMHUYECKUN DSl HAPSKSHUS
METAJJIOB

[Ipaktuueckoe 3anstue Ne21,22. Pemenue 3anau
o TeMe «MeTalutbl 1 HEMETAJIIIBD)

Meramnbl u HeMertauibl. [lonoxkeHue MeramioB
u HeMmetauioB B Ilepuonnueckoil cucreme

Ta6muma «[1ICXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKUN DSl HAPSDKCHUSI




XuUMHYECKuX 31eMeHToB JI.J. MeHnaeneena.
Lens:

1.U3yunte  OCOOCHHOCTH  KPHCTAJLUTMYECKUX
PEIIECTOK METAJLIOB.
2.0n03HaBaTh 0COOEHHOCTH HOBEJIECHUSI

METaJUIOB U HEMETAJIJIOB B PA3JIMYHBIX Cpelax
3.3aKkpenuTh HABBIKM HANMCAHWUS YpaBHEHUU
peakLui ¥ pacueTHBIX 3aJay.

MCTAIJIIOB

[IpakTuueckoe 3anarue Ne23,24. [lonyuenue
THJIPOKCUIOB AJIFOMUHUS U IIUHKA U
HCCJIEIOBAHNE X CBOMCTB

N3yueHne CBOMCTB T'HMAPOKCHUAA
AIFOMHUHMUS.

Ilens:

1. IlomyuuTs THAPOKCU] LIMHKA U QJIIOMHUHMS U

OUHKA H

Taomuma «I[1ICXD J1.1. MenaeneeBay.
DIEKTPOXUMHUYCCKHUI PST HAPSKEHUS
METaJLIOB

IIPOBECTU  ONBITHI,  IMOATBEPKAAOIIUE  UX
CBOMCTBA
2. TOATBEpPIUTh  CBOWCTBA  YPaBHEHUSIMHU
peaKIuid.
[IpakTuueckoe 3anarue Ne25. Biusnue duznyeckue U XxumMuueckue coiictea merauioB | Tabnuua «IICXD JI.U. Menneneesay.
JETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA, Henb: DIEKTPOXUMHUYECKUN Pl HAPSIKEHUS
pacmmdpoBka Mapok jgerupoBanHoi cranu (Mo, | 1.M3yuuth  0COOGHHOCTH  KPUCTALNTUYECKHX | METAJLIOB

V, Cr, B, Si)

PEIIETOK METAJLIOB.
2.YMeTh JaBaTh XapaKTCPUCTUKY 3asBICHHBIM
Metaiam no Tabmune [ICXD

3.3aKkpenuTh 3HAHUS 10  OKHUCIUTETHHBIM U
BOCCTAaHOBUTEJIHHBIM CBOMCTBAM METAJIJIOB.

[Ipaktrueckoe 3ansitue Ne26. Brnusuaue
JETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA,
pacmdpoBKa Mapok jerupoBanHoi cranu (Ni,
Ti, Co, W, Mn)

dusznyeckne U XUMUUECKIE CBOMCTBA METAJIJIOB
Iens:

1.3yunth  OCOOEHHOCTH
pPELIETOK METAIIOB.
2.YMeTh naBaTh XapaKTEPUCTUKY 3asBJICHHBIM
MeTtaiuiam no tabmaume [ICXD

3.3aKpenuTh 3HAHUS [0  OKUCIUTEIIbHBIM U
BOCCTAHOBUTEILHBIM CBOMCTBAM METaJIIOB.

KpUCTATNIMICCKUX

Taomumna «[1ICXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKHUNA Psi/I HAMIPsHKEHUS
METaJIOB

Paspnen 3. UcciienoBanue 1 XMMHUYECKHI aHAJIM3 00bEKTOB TeXHOChepbI




[paxtuyeckoe 3ausTre Ne27. CriocoObI
BBIPAKCHUS KOHIICHTPAIIUN PACTBOPOB:
MaccoBasi J10JIs1 pACTBOPEHHOTO BEIECTBA,
MOJIIpHAsl M MOJISUTbHASI KOHLIEHTPALIUH.

PactBopbl. CriocoObI MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 107151 paCTBOPEHHOTO
Bewectsa. [IpenensHo nonycrumsie
KOHIICHTPAIIUH U UX MCIIOJb30BaHUE B OIICHKE
9KOJIOTUYECKON O€30IaCHOCTH

Lens:

1. U3yuuthb Bce BUbI KOHIIEHTPALIUU PACTBOPOB.
2.YMeTb pacCUuThIBaTh BCE BUIbI
KOHIICHTPALIUH.

3Vwmets pacnioznasats (I1J1K).

Taomuma «I[1ICXD J1.1. MenaeneeBay.
DIEKTPOXUMHUYECCKUN Pl HAPSOKCHUS
METaJIoB, Tabymia «PacTBOPIMOCTH KUCIIOT,
OCHOBaHHH, COJIEI».

[Ipaktuueckoe 3ansatue Ne28. I'mrueHuueckas

OLIEHKa CTENEHHU 3arpsA3HCHHS BO3/lyXa
IIOMCIIEHUSI HAa  OCHOBE  COIIOCTaBJICHMS
KOHIICHTpaIluu IHOKCHIA yriaepoaa c
COOTBETCTBYIOIIUM TUTHEHNYECKUM
HOPMAaTHBOM.

PactBopbl. CriocoObl NPUTOTOBIIEHUS PACTBOPOB.
[IpenenbHO NOMYCTUMBIE KOHIICHTPAIIUN U UX
HCII0JIb30BAHUE B OLIEHKE IKOJIOIMUECKON
0€30MacHOCTH

Ilens:

1. 3yunTth Bce BUBI KOHIIEHTPALIMU PACTBOPOB.
2. YMeTh paccCUnTHIBATH BCE BUJIBI
KOHIIEHTPAIUH.

3. Ymets pacniosznasatsb (I1JJK).

Tabmuna «[1ICXD JI.1. MenneneeBay.
DIEKTPOXUMHUYCCKUN P HAPSOKCHUS
METaIIOB Tabymia «PacTBOPIMOCTH KUCIIOT,
OCHOBaHHH, COJIEI».

MMPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEP KAHUME ITPUKJIAIHOI'O MOAYJIS)

JlaGopaTopHble 3aHATHSA

Pa3znesn 1. OPTAHUYECKAS XUMMUSA

JlaboparopHoe 3ansitue Nel. YrieBogoponsl u
WX MPUPOIHBIC UICTOTYHHKHU

Yrnesoaopoasl.
YIJIEBOJIOPOJAMHU,
Pa3IMYHBIM KJIacCaM.

[IpupoIHBIE UICTOYHUKH YIIIEBOJIOPOOB.
[TpupoHblil ra3 1 nNomyTHbIE HE(PTIHBIE Ta3bl.
Iens:

1. U3yunTth Bce BUJIBI YTIIEBOIOPOAOB,
0COOEHHOCTH CTPOEHHUS MOJIEKYJI, TUIIBI
XUMHUYECKHUX PEAKIIHUH.

2. IIpoBecTH SKCIIEPUMEHT HAa KaU€CTBEHHBIE

I'enetnueckas CBs3b MCKIAY
MpuHaJIC)KAIIMMHA K

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
npobupku, nunerku Tabnuna «PactBopuMocTh
KHCJIOT, OCHOBAHUM, COJICH.




peaKuuu yrieBogOpOI0B.
3. DKCIIEpUMEHT NMOATBEPIUTH YPABHEHUSMHU
peaKLuid.

JlaGopatopHoe 3ansTtue No2. «KadecTBeHHBIC
peakiuu Ha KHCJIOPOJICOAEpKALLIE
OpraHUYECKUE BEUIECTBAY.

[TpenenbHBIE OAHOATOMHBIC © MHOTOaTOMHBIE
cupThl. KapOoHOBBIE KHCTOTHI. ANTBACTHABI U
(heHObI.

1. N3yunTh KaueCTBEHHBIEC PEAKLIUU
KHCJIOPOJICO/ICPIKAIINX OPTraHUYECKUX BEIECTB.
2. KayecTBeHHBIE peaKIy IPOBEPUTH HA
IKCIIEPUMEHTE.

3. DKCEepUMEHT NOATBEPIAUTH YPaBHEHUSIMU

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupky, nurnetku Tabmuna «PacTBopuMOCTh
KHCJIOT, OCHOBAHUM, COJICH.

peaKIuid.
Jlaboparoprnoe 3ansTe Ne3. «KauecTtBeHHble | AMUHBI. AMUHOKHCIIOTBHI. PeakTuBHBIN IITATHB ¢ HAOOPOM PEAKTHUBOB,
peakuuu Ha as3oTcoiaepxkamue opranudeckue | Llems: npoOupku, nunerku Tadnauna «PacTBopuMOCTb

BE€IICCTBA».

1. 3yunTh KaueCTBEHHBIC PEAKIIUU
a30TCco/IeprKalllUX OPraHUYECKUX BEILECTB.
2. KayecTBeHHBIE peaKkIiy MPOBEPUTH HA
9KCHEPUMEHTE.

3. DKCEpUMEHT NOATBEPIAUTH YPaBHEHUSIMU
peakIui.

KHCJIOT, OCHOBAHUM, COJICH.

JlabopaTtopHoe  3ansitue  Ned.

CBOMCTB MOJHUATUIICHAY.

«3yuenne

Henpenensnusie yrnesogopoast. I[Tonmmatumnen.
Iens:

1. U3yunth XuMH4€ECKHE CBOMCTBA MOJIUITUIICHA.
2. IIpoBecT Ka4yeCTBEHHBIE PEAKIIMM Ha
MTOJIMATHIIECH, PEAKLIUIO MOJIUMEPU3ALIAH.

3. DKCIEpUMEHT NOATBEPAUTH YPaBHEHUAMU
peaKIuid.

PeaktuBHBIN mITaTUB ¢ HAOOPOM PEAKTHBOB,
npoOupku, nunetku Tadnauna «PacTBOpUMOCTb
KHCJIOT, OCHOBAHHH, COIEH.

JlabopaTopHbie 3aHATHS

Pa3nes 2. OBIIIAS 1 HEOPITAHUYECKASA XUMUSA

JlaGopatopHoe 3ansatue Ne5 «IIpurorosnenue
PacTBOPOBY.

PacTBOpeHune Kak pU3NKO-XMMHYECKHH Mpoliecc.
PactBopbl. CriocoObI MPUTOTOBIIEHUS PACTBOPOB
Llens:

1. HayunTbCcs TOTOBHTH pPAacTBOPHI 3aJaHHOU
(MOnsIpHOHM)  KOHIEHTpauuu (C  MPaKTHKO-

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
npoOupku, nunerku Tabnuna «PactBopuMocTh
KHCJIOT, OCHOBAHMUI1, COJICII».




OPUEHTUPOBAHHBIMU BOIIPOCAMHU ).
2. HayuuTbca omnpenensiTb Cpebl
PacTBOPOB € TOMOUIbIO UHANKATOPOB.

BOJHBIX

JlaGopatopHoe 3amstue Ne6 «lccnenoBanue

AUCIICPCHBIX CUCTCM)).

HucnepcHele cucteMsl. KosutomaHsle CHCTEMBI.
HctrHHBIE PACTBOPBI.

Lens:

1. Hayuutbcs roTOBUTH IUCHEPCHBIE CUCTEMBI
Pa3HBIX BUJOB.

2. W3yuutb CcBONICTBAa JUCHEPCHBIX CHCTEM:
CYCIIEH3MH, SMYJIbCUH, KOJUIOUIHOIO PacTBopa.
3. CpaBHUTH CBOMCTBA UCTUHHBIX U KOJUIOUJHBIX
pacTBOPOB, BBIIBUTH OCHOBHBIE PA3JIMUUSI MEXKIY
HHUMH.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupky, nurnetku Tabmuna «PacTBopuMOCTh
KHCJIOT, OCHOBAHUM, COJICH.

Jlaboparopuoe 3austue Ne7. «Mnentudukanus
HEOPraHWYECKUX BEILIECTB C UCIIOIB30BAHUEM UX
(UBUKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX
Ka4ECTBEHHBIX peaKuuii. KauecTBennbie
peakiuu Ha cyinbdar-, KapOoHAT- U XJIOPHUI-
AQHHMOHBI, HA KATUOH aMMOHUSD.

KonmuuecTBeHHbIE  OTHOLIEHHS B XUMHUHU.
OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeTsl 10 ypaBHEHUSAM XMUMHYECKUX PEAKLUH.
Monp Kak eauHUIA KOJIMYECTBA BEILECTBA.
MousipHas macca.

Ilens:

1. HayuuTbcst IpOBOIUTH KaU€CTBEHHBIE PEAKIIMHI
Ha aHHOHBI;

2.YMeTb NPUMEHSTh PEAKTUB AJIs
UJCHTU(PUKAUN HEOPTaHUYECKUX BEIIECTB;
3.YMeTp NmoATBEPKIaTh XMMHUYECKUE MPOLECCHI
YpaBHEHHUSMH PEaKIUH.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupku, nurnetku Tabmuna «PacTBOpUMOCTD
KUCJIOT, OCHOBAHUM, COJICH.

JlaGopatopHoe 3ansatue Ne8. Bzaumoneiictsue
METAJIJIOB ¢ KHCIOTaMHU

XHUMHYECKHE CBOMCTBA BaKHEUIIIMX METAJIJIOB
(HaTpuii, Kanuii, KaJbIMi, MarHui, aJIOMHHHM,
IIUHK, XpPOM, YKEJIe30, ME/Ib) U KX COCTUHEHHI.
O61ue crnocoOb! MOTYyYEHNs METAJIIOB

Llens:

1.3yunTh XMMHYECKHE CBOWCTBA METAIIJIOB.

2. IlpoBecTr KaueCTBEHHbIE METaJUIbI B
arpecCUBHOU cpefe.

3. YMeTh noATBEPKAATh XUMUUYECKHUE MPOLECCHI
YpaBHEHHUSIMH PEaKIU.

PeakTtuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
npoOupku, nunerku Tabnuna «PactBopuMocTh
KHCJIOT, OCHOBAHUM, COJICH.




Jlaboparopuoe  3amstue  No9  «Peakmum

TUAPOIU3A.

I'maponus coneit. Tunel runponusa.

Lens:

1. W3y4yuTh TUIIBI TUIPOIU3A.

2. HccnenoBaTh cpelibl paCTBOPOB COJIEH,
00pa30BaHHBIX CUIBHBIMU U CJIA0BIMU
MIPOTOJIUTAMH, U UX PEaKLUil C pacCTBOpaAMU
HIeTI0YM U KapOOHAaTa HATPHUSL.

3. CocTaBUTbh YpaBHEHHUS PEAKLIMI THAPOIU3A
COJICH.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
npoOupku, nunetku Tadnauua «PacTBopuMOCTb
KHCJIOT, OCHOBAHMI, COJICII».

JlaGopatopnoe 3anarue NelO. «Ompenenenue
3aBUCUMOCTH CKOPOCTH peakiuu oT
KOHIIEHTPAILIUU PearupyIoIiX BEIIeCTBY.

Cxopoctb peakiun. PakTopbl, BIUSAIONINE HA
CKOPOCTb PEaKIIUH.

Ilens:
1. W3yuuTh 3aBUCUMOCTH CKOPOCTU PEAKIIHH OT
KOHIIEHTPAIIUH.

2. Omnpenenutb KOHCTAHTHI CKOPOCTU PEAKLIUU
rpaguYeCcKUM METOIOM.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupkwu, muneTku. Tabnuma «PacTBOpUMOCTD
KHCJIOT, OCHOBAHUM, COJICH.

Jlabopatopuoe 3anarue Nell. «Omnpenenenue

CxopocTts peakuuu. GakTopsbl, BIUAIONINE HA

PeakTuBHBIN IITATHB ¢ HAOOPOM PEAKTHUBOB,

3aBUCHUMOCTH CKOPOCTH peaxkuu OT | CKOPOCTb PEAKIIHH. npooupku, nuneTku. Tadnuna «PacTBOpuMOCTh
TeMIEepaTypb». Lenb: KHUCJIOT, OCHOBAHUH, COJICI.
1. HccnemoBanue  3aBUCUMOCTH  CKOPOCTH
peaxkuu OT TEMIIEPATYPBI.
2. Pacuer 3Hepruu akTUBALlMU PEAKLINH.
3. Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
3a/laHuil HA aHAJK3 (PaKTOPOB, BIMUSIIOMIUX HA
HU3MCHCHUC CKOPOCTHU XUMHYECKOU PCaKInu.
Jlaboparopuoe 3anatue Nel2. «Usyuenwe | MccnenoBaHue BIUSHUS H3MEHEHUS PeakTtuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,

BIUSHUS PA3IUYHBIX (AKTOPOB Ha CMEILEHUE
XUMUYECKOTO PAaBHOBECUSD.

KOHIOCHTpAMKU BEIICCTB, PCAKIIMU CPCbl 1

TEMIIepaTypbl HA CMEIIEHNE XUMHUUYECKOTO

paBHOBecusi. CpaBHEHHE TTOJTYYSCHHBIX

PEe3yJAbTAaTOB C TEOPETUUECKU TPOTHOZUPYEMBIMU

Ha ocHoBe npuHnuna Jle [latense.

Llens:

1. HccnenoBanme u ycTaHOBJIEHHE (haKTOPOB,
BIMAIONIMX Ha CMEUIEHUE XHUMHYECKOro
pPaBHOBECHSI;

npobupkwu, nunetku. Tabmuna «PacTBOPpUMOCTD
KHCJIOT, OCHOBAHUM, COJICH.




2. IlpousBeneHue pacyeToB MO GopMyIaM.
3. CpaBHeHHME TMOJYYEHHBIX pE3yJbTaTOB C
TEOPETUUECKH TPOTHO3UPYEMBIMHU.

JlabopaTtopnoe 3ansitue Nel3 «Turbr
XUMHUYECKHUX PEAKLIAI.

HccnenoBanue TUIOB (110 COCTaBY U KOJIUYECTBY
MCXOJIHBIX M 00pa3yIONIMXCs BEIECTB) U
IIPU3HAKOB XUMHUUYECKUX peakuuid. [Iposencuue
peakiuii HFOHHOTOo 0OMEHa, OTIPEIeIEHUE CPEIbI
BOJHBIX PACTBOPOB. 3a/laHMsI HA COCTABICHUE
HMOHHBIX PEaKLIAMN.

Lens:

1.HayunuTtbcs npoBOAUTH KaU€CTBEHHBIE pEaKLUU
Ha KaTUOHBI;

2.Hayuutbcs onpenenarb cpelibl BOJHBIX
pacTBOpOB;

3.YMeTh noATBEPKJIaTh XMMHUUYECKHUE MPOLECCHI
YPaBHEHUSIMU PEAKLIMIA.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupku, nurnetku. Tabmumna «PacTBopuMoCTh
KHCJIOT, OCHOBAHUM, COJICH.

Jlabopatoprnoe 3anstue Nel4. KauectBeHHBIE
peaKIMy Ha KaTHOHBI METAJLIOB.

Mertaiael. CBOMCTBA METAJIIIOB.
DIEKTPOXUMHUYECCKUI PSI HAPSHKSHUS
METAJIJIOB.

Ilens:

1.Hayuntbcst TpOBOANTH KAa4eCTBEHHBIC PEAKITUU
Ha KaTUOHBI METAJIIOB.

2.YMeTh OATBEPKIaTh XUMUIECKUE ITPOTIECCHI
yYpaBHEHUSMHU PEAKITHA.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB
pa3IMYHBIX KACJIOT, Ieao4eil. MeTauisl:
AIIOMUHHUN, 0JI0BO, CBHHEIL, JKEJIE30

Jlaboparopuoe  3ansitue  Nel5.  Kopposzus
METaJUIOB U CLIOCOOBI 3aLUTHI OT KOPPO3UH.

MeTtaiuiel 1 HU3CJIA U3 HUX, COIMPUKACAACH C
BO3JlyXOM, BOJOW U Pa3JINYHBIMU arpECCUBHBIMU
pe€arcaraMu, NHOCTCIICHHO IMMOABCPIrarOTCA
pa3pylLIEHUI0, KOPPO3HH.

Kopposus — 3to paspyiieHue merasuia B
pe3yibTare ero (pu3nKo-XuMHUIECKOTO
B3aUMOJICMCTBUSA ¢ OKpYsKaroen cpenoi. [Ipu
9TOM METAJLIbl OKHCISIOTCS U 00pa3yIoT
IMPOAYKTBI, COCTaB KOTOPBIX 3aBUCUT OT YCHOBHﬁ
KOPPO3HH.

Iens:

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
IpOOUPKH, MUIETKH. DIEKTPOXUMHUECKUH psijt
HaIpsDKEHUS METaJUIOB.




1. O3HaKOMHUTBCA € IPOLECCAMH XUMHYECKON
KOPPO3UHU U HEKOTOPHIMU METOAaMH OOpPHOBI €
KOpPpO3HEN;

2. HayunThbcs COCTaBIISITh YPABHEHUS PEAKLIMI B
MOJIEKYJISIpHOI popme.

3.0mnucath BUAbI KOPPO3UH (XMMHUUECKYIO U

NEKTPOXUMHUYECKYIO).
JlaGopatopnoe 3anstue Nel6. HcciemoBanme | OOmme ¢Qu3nyeckue CBOMCTBA METAIOB W | PeakTHBHBIN MITaTUB C HAOOPOM PEAKTHUBOB,
(GUBHYECKUX ¥ XUMUYECKUX CBOWCTB METAJIOB U | HEMETAJIJIOB. DNEeKTPOXUMUYECKUN psia | MPOOUPKHU, TUMETKH. DIIEKTPOXUMUICCKUH Psif
HEMETAJUIOB. HanpsDKEHUH MEeTaioB. XMMHUYECKHE CBOMCTBA | HANPSHKEHUS METAJUIOB.

BOKHEUIIMX METAUIOB M HEMETAUIOB, HUX

COCTMHEHU.

Ilens:

1.03HaKOMHUTBCSA C OCHOBHBIMU BUJAMH
METAJJIOB M HEMETAJIOB, HX (PU3UKO-
MEXaHUYECKUMHU CBOMCTBAMH U 00JaCThIO
MIPUMCHCHHS,

2.M3yuuTh OOIIYI0 TEPMUHOJIOTUIO, IPUHSITYIO
JNCHCTBYIOIMMU CTaHIAPTAMU HA METAJUIBI U
HEMETAaJJIbL.
3.Hayuuthcs
pEaKLHni.

cocraBisite OB ypaBHeHMs

Pa3nea 3. UcciienoBanue 1 XUMHYECKHUI aHAJIN3 00bEKTOB TeXHOCGepbl

JlaGopatoprnoe 3anarue Nel7. «Omnpenenenue
0011e# )KEeCTKOCTH BOJBI METOJJOM TUTPOBAHUSIM.

Crioco0Obl ycTpaHEHHUS BCEX BHJIOB YKECTKOCTH B
3aBHUCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.

Pemienne  sKcnepuMeHTaNbHOM  3a7ayd  Ha

BBIBJICHUE  BPEMEHHOM M IIOCTOSHHOM

JKECTKOCTU  BOJBI. OueHka BepOATHOCTH

YCTPAaHEHMS BCEX BHUJIOB KECTKOCTU B JIOMAIITHUX

YCIOBUSIX.

Llens:

1. Hayuwurtscs IIPUMEHATD
KOMILIEKCOHOMETPUYECKOE ompeneaeHue

KECTKOCTHU

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
npoOupku, nunetku. Tabnuna «PacTBopuMOCTb
KHCJIOT, OCHOBAHHH, COIEH.




2. YMeTh ompenensiTh OOIIyl0 M BPEMEHHYIO
KECTKOCTb.
3. Ilpu pacuerax HCHIOIB30BATh HEOOXOAMMBIC

hopmytbr

Jlabopatopnoe 3anarue Nel8. «Ompenenenne | MccinenoBanue npod Bo3ayxa paboueld 30HBI. | PeakTHBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB,

COJepKaHUsl YIJIEKHCIOro Tra3a B Bo3ayxe | OmperneneHue CoJepKaHHUs YIIEKHCIOro rasa B | mpoOupkHu, muneTku. Tabmuma «PacTBopuMocTh

MOMEILEHUS IKCIIPECC-METOJOM. BO3/IyX€ TIOMEUICHHSI SKCIPECC-METOAOM. KHUCJIOT, OCHOBaHU, COJei».

Llens:

1. 3HaTh Qu3MUECKHe U XUMUYECKUE CBOMCTBA
YTJIEKUCIIOro Irasa;

2. Ywmerb ONpeaEeHATh CoJiep>KaHue
YIJIEKHUCIIOTO Ta3a B BO3AYXE ayIUTOPUH;

3. Ilpu pacuerax HCNOIB30BATh HEOOXOAMMBIC

hopmyITbl




4 YCJIOBUSA PEAJIM3ALIMY YYEBHOM JUCHUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

JUia peanuzanuu nporpamMmbl YU4eOHON JHCLUIUIMHBI MPEAYCMOTPEHBI CIEIYIOIINE CIELUAIbHbIE
MTOMEILEHUSI:

Kabuner «Ecmecmeennonayunvix Ooucyuniuny, OCHAIEHHBIH B COOTBETCTBUU C NPHIIOKEHUEM 3
00pa3oBaTeNbHON MPOrpaMMBI.

JlaGoparopusi «Xumuu», OCHAIlEeHHAas B COOTBETCTBHM C HpPUIOXKEHHEM 3 00pa30BaTebHOM
MIPOrPaMMBlI.

Ilomewenue ona eocnumamenvholi pabomul, OCHAIEHHOE B COOTBETCTBUM C IPUIIOKEHHEM 3
00pa3oBaTeNbHON MPOrpaMMBI.

Komnvlomepnwiti kiacc, OCHAlEHHBI B COOTBETCTBHHM C NPWIOKEHHEM 3 00pazoBaTeIbHON
MIPOrPaMMBlI.

4.2 YuyeOHO-MeTOAnYecK0e U MH(OPMAIHOHHOE 00ecrieyeHHe peain3alu NPorpaMmbl
OcCHOBHBbIE HCTOYHHKH:
1. I'abpuens, O. C. Xumus: 10-i kmacc: 6azoBbiif ypoBeHb : yueOHuk / O. C. I'aGpuensu, U. T.
Octpoymos, C. A. CnagkoB. — 6-¢ u3f., ctep. — Mocksa : [Ipocsemenue, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — Tekcrt : snexktponHslit // Jlanp : anekTpoHHO-OMONMHOTEYHas cuctema. — URL:
https://e.lanbook.com/book/408671 (mata oOpamenus: 01.04.2025). — Pexxum goctyna: ajisi aBTOpUS3.
MOJIb30BaTENEH.
2. TI'abpuensn, O. C. Xumus: 11-i iacc: 6a3oBbiii ypoBeHb : yueObnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 6-e u3n., crep. — Mocksa : [Ipocsemenue, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — Texkcr : snexkrpoHHslii // Jlanb : snekrpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/408668 (mara obpamenus: 01.04.2025). — Pexum pocTymna: st aBTOpH3.
II0JIb30BaTEIEH.

JlonoJiHUTeIbHbIE HCTOYHUKH:

1. Pymsuruc, I'. E. Xumus: 11-i knacc: 6a30Bblii ypoBeHsb : yueOHuk / I'. E. Pymssutuc, ®@. I'. ®enpamasn.
— 10-e u3n., crep. — Mockasa : [Ipocsemienue, 2023. — 223 ¢. — ISBN 978-5-09-108904-2. — Texkcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/360830 (mata obpamienus: 01.04.2025). — Pexxum poctyna: ajis aBTOpHU3.
[I0JIb30BaTENIEH.

2. Xumus : 11-# knace : yriyonénnelii yposenb : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. JIlynun. — 10-e uzn., crep. — Mocksa : [Ipoceemenue, 2023. — 478 ¢. — ISBN 978-5-
09-107469-7. — Texkcrt : snexkTpoHHbINA / Jlaue : snekTpoHHO-OMOIMOTEeuHass cucremMa. — URL:
https://e.lanbook.com/book/360821 (nata obpamenus: 01.04.2025). — Pexxum goctyna: Juis aBTOpPUS3.
II0JIb30BaTENEH.

3. buunos, JI. H. C60opHuK 33124 ¥ ynpakHeHUH 110 o0miel xumuu : yuyeOHoe nocobue / JI. H. biaunos,
N. JI. Tlepdunosa, T. B. CokonoBa. — Cankt-IletepOypr : Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
2039-1.— Tekcr: onexTpoHHbI / JlaHb : 31IeKTpoHHO-OMOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/212330 (mara obpamenus: 01.04.2025). — Pexxum goctymna: A aBTOPH3.
[I0JIb30BATENIEH.

4. Xaxanuna, T.W. Opranmdeckass Xumus : y4eOHOE TOCOOME i CpemHero MpogecCHOHAITBHOTO
obpazoBanusi / T.W. Xaxanuna, H.I.OcunenkoBa. — Mocksa: W3marensctBo [Opaiit, 2024. —
396 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-00948-4. — TekcT : 37AEKTPOHHBIN //
Oo6pazoBarenpHas 1iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (nata obparieHus:
09.04.2025).
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HNHTepHET-pecypcenl:

1. Enunas xomnekuus uugpoBBIX 00pazoBaTenbHBIX pecypcoB : caiit. — URL : http://school-
collection.edu.ru/(nara oopamenus: 29.01.2025). — TekcT : 371eKTPOHHBII.

2. ®ectuBanby  nepgarornueckux  uaed  "OtkpeiThii ypok" @ cair. - URL
http://festival.1september.ru/subjects/4/(nata oopamenus: 29.01.2024). — TekcT : 3IEKTPOHHBIN.

3. Ilencoser : llepBblil HaMOHANBHBINA IICUXOJIOTO- INegarornyeckuii MHCTUTYT : calT. URL :
http://pedsovet.org/(nata obpamenus: 29.01.2025). — TekcT : 3IEKTPOHHBIN.

4. AnxumuK. DNeKTpoHHBIA >kypHan : caiT. - URL :http:/www.alhimik.ru(nata oOpamenus:
29.01.2025). — TekcT : 37EKTPOHHBIMN.

5. Mup xumum : caiit. - URL : http://www.chemistry.narod.ru/ (nata o6pamenus: 29.01.2025). —
TeKCT : 2JIeKTPOHHBIN.

6. Xumusa. OOpa3oBaTeNbHBIA CaUT ISl MIKOJABHUKOB : caiiT. - URL : http://hemi.wallst.ru/(nara
obpamenus: 29.01.2025). — TekcT : 3IEKTPOHHBIH.

7. Otkperreiii Komnemx: Xumus @ caifit. - URL @ http://www.college.ru/chemistry/ (mara
obpamenust: 29.01.2025). — TekcT : 31EKTPOHHBIN.
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5 KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI

KoHTpoub 1 o11eHKa pe3ybTaTOB OCBOCHHUS IUCLUILIMHBI OCYLIECTBIISIETCS IIPETIOIaBATEIIEM B
IIpoLecCce TEKYLIETO KOHTPOJIA U IPOMEKYTOUYHONU aTTECTALNH.
5.1 Tekymuii KOHTPOJIb

KoHntponnpy Haumero Kpurepun
eMble OLICHKH
BaHHE
No p(igeifg;l Konrpomupyemsie pesynbtatsl (OK, I1P, JIP, MP) | onenouno
yueOHOMI ro
cpencTaa
JUCLUTIIIUHBI
1 Pazgen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK | Kontpon | Cm. HUXeE
Opranuuecka | 07, OK 08, OK 09 bHas
ST XUMHUS 1IP61, I1P62, IIP63, I[1P64, IIP65, IIP06, 11P67, paborta
1IP6S, 11P6Y, IIP610, IIPo11, IIPo12. Tect
JIP3, JIP5,JIPY, JIP12, JIP13, JIP20),
JIP22, JIP23,JIP24, JIP25,JIP26, JIP27,JIP28,JIP29
MPI, MP2, MP3, MP4, MP7, MPS8, MP9, MP10,
MPI11, MP12, MP13,
MP16,MP21,MP22, MP24,MP26, MP28, MP30,MP3
3,MP38, MP39,MP45,MP46
2 Tema 1.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKe
Teoperuueck | I1P62, I1P69,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16,
1€ OCHOBBI JIP17,6 JIP1S, JIP19, JIP23, JIP24, JIP25, JIP26,
opranudecko | JIP32, JIP34
U XUMHHU MPI, MP2, MP3, MP2]
3 Tema 1.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK | Tect Cwm. HIKE
Yranesonopo | 07, OK 08, OK 09 IIpakTuue
B 1IPo1, 1IP62, 11P63, I1P64, I1P69, I[1P610, IIP612. | ckas
JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 paboTta
MPI, MP2, MP3, MP4, MP7, MPS8, MP9, MP10, (mpakTry
MPI11, MPI12 ecKoe
3a/1aHHE)
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Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKe
Kucnopoaco | 07, OK 08, OK 09 [IpakTuue
JeprKalme 1IP61, I[1P02, IIP63, I[1P64, 1IP69, I[IP010, I[IP612. | ckas
oprannuecku | JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 paborta
e MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MPI0, (mpakTuy
coenubenus | MPl1, MP12 €cKoe
3a/1aHKe)
Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKE
Azorconepx | IIP62, IIP69,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16,
alye JIP17, JIP1S, JIP19, JIP23, JIP24, JIP25, JIP26,
opranndecku | JIP32, JIP34
e MPI1, MP2, MP3, MP21
COEIMHEHHS.
Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKE
Bricokomorte | I1P62, [IP63, I[IP65, I1P69, I1P610, [IP611,
KyJIsIpHbIE JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP28, JIP29,
coenunenud. | JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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Pazpgen 2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Cwm. Huke
OO01mas u 07, OK 08, OK 09 bHas
Heoprauuuec | [1P61, I1P62, I1P63, ITP64, I1P05, 11P06, I1P67, pabota
Kast XUMUS IIP68, I1P69, I1P610, [IP611, I[1P612. Tect
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP2S,
JIP29
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI11, MP12, MP13, MP16, MP21, MP22, MP24,
MP26, MP28, MP30, MP33, MP38, MP39, MP45,
MP46
Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK [Ipaktuue | CM. HUXKE
Crpoenue 07, OK 08, OK 09 cKast
aroMma. IIP61, I1P66, I1P69, I[IP611 pabora
[lepuognuec | JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32 (mpakTuy
KUW 3akoH U | MP2, MP4, MP9, MP10, MP16, MP21, MP22, €CKoe
[lepuonuuec | MP24, MP26, MP28, MP30, MP38, MP39, MP46 3a/1aHHE)
Kas CHCTEMa
XAMHYECKHAX
2JIEMEHTOB
J.N.
Menneneesa.
Tema 2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK [Ipaktue | Cm. HIKE
Crpoenue 07, OK 08, OK 09 cKast
BEIECTBA. I1P61, I[1P66, I[1P69, I[1P61 1] paboTta
Xumnueckas | JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32 (mpakTry
CBSI3b MP2, MP4, MP9, MP10, MP16, MP21, MP22, ecKoe
MP24, MP26, MP28, MP30, MP38, MP39, MP46 3a/1aHHE)
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10 Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKe
Hucnepcusie | 07, OK 08, OK 09 [IpakTuue
CHCTEMEI U IIP61, I[1P66, I1P69, I1P61 1 CKast
dakropel ux | JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32 paborta
ycroituuBoct | MP2, MP4, MP9, MP10, MP16, MP21, MP22, (mpakTuy
i MP24, MP26, MP28, MP30, MP38, MP39, MP46 ecKoe
3a/1aHKe)
11 Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Knaccuduka | 07, OK 08, OK 09 IIpakTuue
s IIP63, [1P64, IIP65, I1P69, IIP610, IIP611, cKas
Heopranuuec | [IP612JIP2, JIP3,JIPY, pabora
KHUX JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP2S, (mpakTry
coenubenu. | JIP29, JIP34 €CcKoe
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3amanuc)
MP26, MP28, MP30, MP46
12 Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Xumnueckue | 07, OK 08, OK 09 [IpakTuue
peakiuun IIP63, I[TP64, IIP65, ITP69, [TP610, I[IP611, [IP612 | cxas
CkopocTb JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, pabora
xumuueckon | JIP27, JIP2S8, JIP29, JIP34 (mpakTuy
peaKIuu. MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | eckoe
Xumnueckoe | MP26, MP28, MP30, MP46 3a/1aHKE)
paBHOBeCHE
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13 Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKe
Kunetnueck | 07, OK 08, OK 09 [IpakTuue
ne IIP62, IIP63, I1P64, IIP65, IIP69, IIP610, IIP611, | ckas
3aKkoHOMepHO | [IP612 paborta
CTH JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTuy
nporekanus | JIP27, JIP28, JIP29, JIP34 €cKoe
xumuyeckux | MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, | 3ananue)
peakmuit MP26, MP28, MP30, MP46
14 | Tema 2.7 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Tepmogunam | 07, OK 08, OK 09 IIpakTuue
HYECKHUE IIP62, IIP63, IIP64, IIP65, I1P69, IIP610, IIP611, | ckas
3aKoHOMepHO | [IP612 pabora
CTH JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTry
nporekanus | JIP27, JIP28, JIP29, JIP34 €CcKoe
xumuueckux | MP2, MP4, MP7, MP§8, MP9, MP16, MP21, MP22, | 3ananue)
peaKuid. MP26, MP28, MP30, MP46
PaBHOBecue
XUMHUYECKHUX
peakuuii
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Tema 2.8 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK | Tecr CM. HIXKE

Bona. 07, OK 08, OK 09 [IpakTuue
PactBopsI. IIP62, I[TP63, I[IP64, I1P65, [IP69, [IP610, [IP611, | cxas
Onekrponut | [IP612 paborta
hJecKas JIP2, JIP3,JIP9, JIP13,J7IP20, JIP24, JIP25, JIP26, (mpakTuy
nuccoumanud | JIP27, JIP2S, JIP29, JIP34 €cKoe

MP2, MP4, MP7, MPS, MP9, MP16, MP21, MP22, | 3ananue)
MP26, MP28, MP30, MP46

Tema 2.9 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Mertaisl. 07, OK 08, OK 09 IIpakTuue
Hewmeramnsl. | [IP62, IIP63, [TIP64, IIP65, I1P69, [IP610, I[IP611, | ckas

O06mmue IIP612 pabora

CITOCOOBI JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTry

MOJTyYEHUs JIP27, JIP28, JIP29, JIP34 €CcKoe

METaJUIOB MP2, MP4, MP7, MPS, MP9, MP16, MP21, MP22, | 3anaHue)
MP26, MP28, MP30, MP46

Tema 2.10 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HUXKE
XuMmus u IIP62, [1P63, IIP65, I1P69, I1P610, [1P61 1,
KU3Hb JIP2, JIP3, JIPS, JIP9,JIP20, JIP27, JIP2S8, JIP29,

JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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MP26, MP28, MP30, MP46

18 | Pa3zmen 3. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Cm. HUXE
Uccnenosan | 07, OK 08, OK 09 bHas
He u IIP61, IIP62, IIP63, I[IP64, IIP65, IIP66, IIP67, paborta
xumuueckuii | I1IP68, I1P69, [IP610, [IP611, IIP612. Tect
aHaIu3 JIP3, JIP5,JIP9, JIP12, JIP13, JIP20),
00BEKTOB JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP2S,
texHochepst | JIP29
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI11, MP12, MP13, MP16, MP21, MP22, MP24,
MP26, MP28, MP30, MP33, MP38, MP39, MP45,
MP46
19 Tema 3.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Xumuueckut | 07, OK 08, OK 09 IIpakTuue
aHau3 IIP62, IIP63, IIP64, IIP65, I1P69, IIP610, IIP611, | ckas
TexHuueckut | [IP612 pabora
BOJIBI JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTHy
JIP27, JIP28, JIP29, JIP34 €CcKoe
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3amanuc)
MP26, MP28, MP30, MP46
20 | Tema 3.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CMm. HIDKE
Xumuueckuit | 07, OK 08, OK 09 [IpakTnue
aHaJIN3 I1IP62, I[TP63, IIP64, I1P65, ITP69, [IP610, [IP611, | cxas
BO3/IyXa 1IP612 paborta
JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTuy
JIP27, JIP28, JIP29, JIP34 eCKoe
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3anaHue)
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Kputepuu oneHKkn NpaKTHYECKOT0 3aJaHUS:

«5» (OTIMYHO): BBICTABISCTCS CTYIEHTY, €CIIM pacdyeTHas W rpaduveckas 4aCTH BBITIOJHECHBI B
MOJTHOM 00BeMe, pemeHre o(hOpMIIEHO C COOJIOJCHHEM YCTaHOBIICHHBIX MPaBHII; CTYIEHT CBOOOIHO
BJIQJICET TEOPETUIYCCKUM MaTepHAIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PELICHUHU 3ajay.

«4» (XOpoIo): BBICTABISACTCS CTYAEHTY, €CJIM TpH BBIIOJHCHUW 3aJaHUs  JOMYIIEHBI
HE3HAYUTENIbHBIC OIMMOKH, penieHne o(GopMIICHO C COOJIOJCHUEM YCTAHOBJICHHBIX IPABHII; CTYACHT
CBOOOJHO BJIaJ€ET TEOPETUIECKUM MaTepHaioM, 6€30IMO0YHO IPUMEHSET ero MPH PELICHUH 3a/ay;

«3»  (YyIOBIETBOPHUTEIHHO): BBICTABISCTCS CTYACHTY, €CIU 3allaHHC BBIMOJIHEHO C «TPYOBIMI»
omunOKkaMu, pemeHue opopmiIeHO 6e3 COOII0ICHHS YCTaHOBIICHHBIX MTPABUI ;

«2» (HEYIOBIECTBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €CII pab0Ta HE BBITIOJIHCHA.

Kpurtepuu oneHku J1aGopaTopHOro 3aHATHS:

«5» (OTJIIMYHO): BBIMIOJHEHBI BCE 3a7aHUs J1a0OpPaTOpHOM pabOTHI, CTYJEHT YETKO U 0e3 OImmOOoK
OTBETHJI HA BCE KOHTPOJIBbHBIE BOIPOCHI.

«4» (XOpOIIO): BBITOJHEHBI BCE 3aJaHMs JIAOOPATOPHOW pabOTHI; CTYICHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBJICTBOPUTEIHHO): BBINIOJHEHBI BCE 3a/IaHUsl JIAOOPAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTYCHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHSIMU.

«2» (HE 3aYTCHO): CTYJIEHT HE BBIMOJIHWI WINA BBINOJHWI HENPABUIBHO 3a/laHUs JIAOOpaTOPHOU
paboThI; CTYJIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMHM WJIM HE OTBETHJI Ha KOHTPOJBHHBIC
BOTIPOCHI.

Kputepuu onieHKH TeCTHPOBAHMS:

3a IpaBUIIBHO BBITIOJHEHHOE JCUCTBUE, 3a]JaHUE BBICTABIIICTCS MOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HenpaBWJIBHO BBIOJHEHHOE JIEHCTBHE, 3a/JaHUE BBICTABISICTCS OTpUIATENbHas ornenka — 0
0aoB.

Jliist oLleHKH 00pa30BaTeIbHBIX JOCTIKEHHN 00yJaromuXxcs MPUMEHSIETCS YHUBEPCATIbHAS MIKAJIA.

[IpoueHT pe3yabTaTUBHOCTH (MIPABUIBHBIX KauecTBeHHas olleHKa YpOBHS MOJATOTOBKU
OTBETOB) Oast (OTMETKa) BepOaIbHBINA aHAIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOI1I0
7079 3 YAOBJIETBOPUTEIHHO
Mmenee 70 2 HEYJIOBJIETBOPUTEIBHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTIAMYHO): 3aCIy’XMBAaeT CTYACHT, OOHApY>KUBIIMHA BCECTOPOHHEE, CHUCTEMaTHYECKOe W
rryOoKoe 3HaHWE Yy4YeOHO-IPOrPaMMHOTO MaTepualia, yMEHHe CBOOOJHO BBITONHATH 3aJaHMs,
IIPEyCMOTPEHHBIE TPOTPaMMOii.

«4» (XOpoIIo): BBICTABIISIETCS CTYyACHTaM, IMOKA3aBIIUM CHCTEMAaTHYECKUN XapaKTep 3HAHUU IO
TeMe U CIIOCOOHBIM K UX CaMOCTOSATEIbHOMY IOTIOJIHEHUIO U OOHOBIICHHIO B XOJI€ JAajbHENIIeH yueOHoM
paboThI 1 MpodeCCHOHATFHON IEATEIIEHOCTH, OMTYCTUBIINM HE3HAUYNTEIIbHBIC OITHMOKH MIPU BBITTOJTHEHUN
paloThI.

«3» (YIIOBIETBOPUTEIBHO): BBICTABISAETCS CTYJEHTaM, JOMYCTUBIINM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BOIMPOCHl M IMPH BBIMOJIHEHUH MPAKTUYECKOH 4YacTH, HO 00JalaolMM HEOOXOIUMBIMU
3HAHUSIMH [T UX YCTPAHEHUS 10/ PYKOBOJICTBOM TPETIOIaBATEIIS.

«2» (He 3a4YTeHO): BBICTABISETCS CTYACHTY, OOHApy>KUBLIEMY MpOOENbl B 3HAHUSAX OCHOBHOTO
Y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOMYyCTHBIIEMY TNPUHIMIAAIBHBIE OMMHOKH B  BBITOJHEHUH
MIPEYCMOTPEHHBIX POTrPaMMOi 3aJaHUH.

5.2 Ilpome:kyTOUYHAS aTTeCTALMS

[IpomexyTouHas arTecTalysi 00y4yaroUIMXcs OCYLIECTBIISETCS MO 3aBEPIICHUU U3yYeHUs y4eOHOI
JUCLUIIIINHBL « XUMHUS» U MTO3BOJISIET OIPEIEIUTh KAYeCTBO U YPOBEHb €€ OCBOCHHUS.
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dopMa MPOMEKYTOUHON aTTECTAIIUHU 10 AUCIUIUITMHE « XUMHS - AU HepeHITUPOBAHHBIN 3a4eT

Pe3syabTarsl
00y4eHust

OueHoYHBIE CPeACTBA
JUIS1 IPOMEKYTOYHOM aTTecTaluu

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

Buj o1ieHOYHOT0 cpecTBa — KOHTPOJIbHAsI padoTa, COCTOSIIAS U3 TeCTOBBIX
BOIIPOCOB U MPAKTHYECKUX 3aTaHMIi

IIpuMepbI TECTOBBLIX BONPOCOB
1.Cxema pacnpe/iesieHusl 2JIEKTPOHOB TIO CIIOSIM B aTOME XUMHUYECKOTO AJIEMEHTA,
00pa3yromIero COeMHEHUs, COOTBETCTBYIOMME o0mmM popmynam HoD u D03
1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.P$I,I[ OJIEMCHTOB, PaCIlOJIOKCHHBIX B IMTOPAAKE YBEIINYCHUSA aTOMHBIX pagnlyCOB!:
S,P,Si  2)P.S,0  3)Se,S,0  4)Be,B,Al

3. Oxcup yraepona (I1V) siBnsercs
1) amdoTepHbIM 2) KUCTOTHBIM 3) HecoeoOpaszyomuM  4) OCHOBHBIM

4.HeoOpatumasi XUMHMYECKasi peakius MPOU30HIeT NpH CIMBAaHUU PAaCTBOPOB
BELIECTB, (POPMYJIbl KOTOPBIX:
1)KOH u NaCl 2)CuCl, u KOH 3) MgCl, u HNO3 4) Alx(SO4)3 u Cu(NO3)2

5.BepHbl 11 cneayroiue BbICKa3bIBaHUS?

A.Crenenb okuciieHus: atoMa Xxpoma B coenaenun CrO pasha +3
b.Crenenp okucnenus aroma xpoma B coenuaennn Cr,03; paBHa +3
1) BepHO TONBKO A

2) BepHO ToJIbKO b

3) BepHbI 00a CyX/1eHUS

4) 06a cy>kJeHHS HE BEPHBI

6. C pa30aBiieHHOW CEpHON KUCIOTON pearupyor:

1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO

Pacnipenenenue 5JeKTPOHOB 10 HHEPreTHUYECKUM ypoBHAM 2e, 8e, 2e
cooTBercTByeT uactuie 1) Mg’ 2) 0%3) Mg?*4) S*

7.B psany snementoB Na — Mg — Al - Si
1. yMEHBIIAIOTCS PagnyChl aTOMOB
2. YMEHBIIAeTCs YUCIIO MPOTOHOB B S/IpaX aTOMOB
3. yBEIWYHMBAETCS YHMCIIO JIEKTPOHHBIX CIOEB B aTOMAx
4. yMEHbIIaeTCsl BBICIIAS CTETIEHb OKUCIICHUSI aTOMOB B COSTUHEHUSIX

8. @akTop, HE BIUAIOLIMI Ha CKOPOCTh XUMHUYECKUX pEAKLIUH,
MIPUPO/IAa PEarupyroluX BEIIECTB

TEMIEpaTypa

KOHLIEHTpALUs Pearupyroinux BeIecTB

TUIl XUMUYECKON peaKuu

b S

9. YrieBoaopoibl, UMEIOILIUE OJIHY ABOMHYIO CBSA3b B MOJIEKYJIE, HA3bIBAIOTCS:
1. ankaHBI
2. aJIKEHBI
3. aIKUHEBI
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10.

10.

11.

12.
13.

14.

15.

4. apeHsl

Peakmus ruapupoBaHus BO3MOKHA JUTsl BEIIECTBA, (opMysia KOTOPOTO:
1. H;C - CH=CH;

2. H;C - CH;, - CH3

3. CH4

4. CHjs - CH3

IIpumepbl NpakTHYECKUX 3aJaHUI

3anumuTe ypaBHEHHS pEaKiuid, C TIOMOIIBI0 KOTOPBIX MOXKHO
OCyIIECTBUTH npeBparnieHus Zn — ZnCl,— Zn(OH),— ZnO

Jlns mepexoia 2 3anuinmTe HOHHOE YpaBHEHUE.

K 34,8r cynbdara xamus npwIidiId pacTBop, coaepkamui 83,2 r xjaopuaa
Oapus. Onpenenure Maccy oOpa3oBaBiierocs ocajaka. (50).

PaccraBpre KOX(QPUIMEHTHI B YpPaBHCHHU PEAKIUU C IOMOIIBIO
anektporHoro 6ananca. Cu +HNO3;—Cu(NO3)>+NO +H>O0.

OnpeseuTh KOHIEHTPAIUIO THIPOKCHI-UOHOB, €CJIM KOHILEHTPALHs
MOHOB BOI0poia paBHal0 Monb/i1.

OnpenenuTh KOHIIGHTPALIMIO HMOHOB BOJOPOJAA, €CIM KOHIIEHTpPAIUs
TUJPOKCU]I-UOHOB paBHalO'5 MOJIB/JI.

Onpenenuth TEMIEpaTypy KUICHUS H TEMIEpaTypy 3amMep3aHus 2-
npoueHTHoro pactBopa Hadranuna (C10HS8) B 6enzorne.

Omnpenenure MaccoByro goito caxapo3sl C12H22011 B Bogme, ecnu

W3BECTHO, YTO TEMIIEpaTypa 3aMep3aHHs 3TOr0 PacTBOPAa COCTAaBIISET
munyc 0,21 °C.

PacTBOp HEINEKTPOIUTA COACPKUT 2,5 T paCTBOPEHHO-TO BEIIECTBA B 25 T
OeH3ona u 3amep3aeT npu Temieparype 4,3 °C. Onpe-nenuTs MOJISPHYIO
Maccy pacTBOPEHHOTO BEIECTBA.

Paccunraiite 00beM BOAOPOMA, BBIACIHUBIIETOCS MPU B3aUMOJICHCTBUU C
COJIIHOM KucioToi 162,5t nnnka, conepsxaiero 10% npumeceit

BolunicnuTe OTHOCHUTENBHYIO MOJEKYJIApHYI0 Maccy nukionponana CsHe
U OTHOLIEHHE MacCc (MaccoBble  OTHOIIEHHs) D3JEMEHTOB B 3TOM
YTJIEBOAOPOE.

Brruncnute maccoBbie 1omu (B %) a1emMeHToB B Titoko3e CeH120e.

Onpenenure XUMHYECKYyI0 (OpMydy MpeAeabHOro  yrieBoaopoja,
B COCTaB KOTOPOTO BXOJAT 9 MacCOBBIX 4acTeil yriepoia M 2 MacCOBbIE
yacTu Bogopoaa. HazoBure BemiecTso.

Omnpenenure MOJNEKYISIpHYIO (OPMYJTYy BELIECTBA, €CIM HM3BECTHO, YTO
MaccoBas JoJisi yriepoaa BHem paBHa 40,0% Bomopoma— 6,67%,
kucaopona — 53,33%. [1noTHOCTH apoOB 3TOr0 BEUIECTBA IO YIVIEKUCIOMY
ra3y paBHa 1,364. Kakue BemiectBa oTBedaroT 3toi opmyne? Hanumure
UX CTPYKTYpHbIE (POPMYIIBI U HA30BUTE BEIECTBA.

Boruncnute, CKOJIBKO MOJEKYJ coiepkutcs B 36 T Boasl. B kakom o0beme
MeTtana CH4 (H. y.) CTOJIBKO k€ MOJIEKYJ?
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16. Boruncnure o0IIyIO )KECTKOCTh BOJBI , €CIIU B 2 J1 €€ HaXOAUTCS 1O
800 mr nonoB Mg2+ u Ca2+;

17. Paccunraiite 001IyI0 KECTKOCTh BOJIBL, B 1 J1 KOTOpO# coaepxurcs 360 mr
ruipokapOoHaTa MarHus U 24 Mr ruipokapOoHaTa KaiabLus.

18. Uemy paBHa KeCTKOCTb BOAbI, eciii Ha TUTpoBanue 100 mi oOpasua eé
n3pacxoaoBano 12 mi 0,04 u pactBopa HCI?

19. Kakyto maccy (1) cogst Na2CO3 namo npubaButh K 30 1 BOABI, YTOOBI
YCTPAaHHUTh OOIIYIO )KECTKOCTh BOJIBI, paBHYIO 4,64 MIKB/1?

20. ns ymsiraenust 200 i1 Boabl motpedoBanock 15,9 1 Na2CO3. Uemy paBHa
YKECTKOCTb BOJIbI (B MIKB/J)?

Kpurepun ouenku ougpgpepenyuposannozo 3auema

- «OTIMYHO» - TEOPETHUYECKOE COEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesos,
yMeHus1 c(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC TPOTPAMMOIl y4eOHbIE 3a/1aHUS BBIITOJIHEHBI, KAYE€CTBO
UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

- «XOopomo» - TEOPETHUECKOE COJepKaHME Kypca OCBOEHO IOJHOCThIO, 0e3 IMpoOesos,
HEKOTOpble YMEHHsI CGOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMON ydeOHbBIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUH BBIITOJHEHBI C OIIMOKaAMHU.

- «Y IOBIIETBOPUTEIIBHO» - TEOPETUYECKOE COJEpkKAHUE Kypca OCBOEHO YacTHYHO, HO
npoOenasl HE HOCAT CYILIECTBEHHOIO XapakTepa, HEOOXOIMMble YMEHHs paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaAMMOI 0OydeHUs
yueOHBIX 331aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJaHUH COepkKaT OLIMOKH.

- «HeynoBneTBOPUTEIBHOY - TEOPETUIECKOE COAepKAHNE Kypca HE OCBOCHO, HEOOXOAMMBbIE
yMeHus He c()OpMHUPOBAHBI, BBINOJIHEHHbIEC YUeOHbIE 331aHUs COAEPIKAT IPyOble OMINOKY.
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OBPA3OBATEJIBHBIE TEXHOJIOT U

[Ipy mnpoBeneHUH TEOPETUYECKUX U MPAKTUYECKUX/IadOPaTOPHBIX
CJIEYIOIINE EAArOrNYECKUE TEXHOJIOTUU!

[Tpunoxenue 1

3aHATHH HCIIOJIb3YHOTCA

Neri/ | Ha3Banue [enb ucnoJib3oBanus | [Inanupyembrit Onucanue MopsiIKa

I 00pa3oBaTesIbHOI 00pa3oBaTelIbHON pe3yJibTar HCI0JIb30BaHUS
TEXHOJIOTHUHI (c | TexHoNOTMM MCIOJIb30BaHUS (anropuT™M HpUMEHEHUs)
YKa3aHHEM aBTOpA) 00pa3oBaTeNbHONW | TEXHOJIOTUU B
/  aKTHBHBIE U TEXHOJIOTUHI MIPAKTUYECKOU
WHTEPAKTUBHbBIE npodeccHoHaATBLHOM
METO]Ibl 00yUYEHHUS JesITeIbHOCTH

1 TexHonorus dopMuUpOBaHUE Pednexcus [TonckoBbIi
MIPOCKTHOM JUYHOCTHBIX U | chopMHpPOBaHHOCT | (0OCYXKICHHE)
JESTEIIbHOCTH MeTanpeIMETHBIX u Ju4HOCTHBIX U | KoHcTpykTOpCKUit
(Hxon Jlbiou, | yHUBEpCaIbHBIX YYEOHBIX | METAIPEAMETHBIX | (IOMCK  ONTUMAIBHOTO
Yuneam JIEUCTBUM, B YAaCTHOCTH | yHUBEPCAIBbHBIX pelieHus)

Kunnatpuk) YMEHHI CcaMOCTOSITENBHO | y4eOHBIX AecTBUiA. | TeXHomornueckui
N0OBIBaTh 3HAHUA, (BBIIIOJIHEHUE
MPUMEHSTh OCO3HAHHO UX 3arIaHUPOBAHHBIX
B MIpaKTU4YECKON oreparuii)
JIeATEIBbHOCTH, 3aKITIOYNTEIbHBIN
TOTOBHOCTHU HaxOJIUTh (amayiu3  mporecca u
pelieHne  y4yeOHBIX U PE3yJIbTATOB)
COLMAITBHBIX npo0iem,

MOTpeOHOCTH u
CIIOCOOHOCTHU K
CaMOpPa3BUTHIO.

2 Nnpopmannonno- | Mupopmanmonnsiii oomen | ConpoBoxkieHuE [Ipesenranum,
KOMMYHHKAIIOHHA | IPU IIOATOTOBKE U | MaTepHAJIOB YPOKa | BUAEOPOJIUKH
s TEXHOJIOT S BBITNIOJTHEHUH (BUI€OPONHKHY,

(A.B. [lemypoBa) nabopaTopHOi pabOTEHI. CXEeMBbI, TaOIUIBI,

KapTOYKH)

3 3nopoBrecOeperato | -obecrieueHre caHutapHo- | -CoOmroaeHune Kontposb ocBemienus Bo
nias TMTHEHUYECKOTO ONTUMAJIBHOTO BpeEMs IIPOBEICHUS
Texnonorust (H.K. | cocTosnus y4e0HOTO | BO3YIIHO- 3aHATUS;

CMuUpHOB) MOMEIEHUsT (OCBEILEHHUE, | TEIJIOBOIO PEXHUMA | IPOBETPUBAHMUE;
IIPOBETPUBAHUE, B ayJIUTOPUU; ¢bu3KyIpTHAY3A;
TEMIIEPATYPHBIN PEXKUM U | -IIOAJEPIKAHNE SMOLIMOHAJILHBIE
np.); PaboTOCTIOCOOHOCT | pa3psIKu;
-IIPOBE/ICHNE U 00yYaroluXxcsi Ha | CBOEBPEMEHHOE
«(pU3KYITBTMUHYTKI, 3aHATUU; 3aBeplICHHE YpOKa.
«PU3KYIBTIIAY3b») BO | -TTIO3UTUBHAs
BpEMs 3aHATUS; MICUXOJIOTHYecKas
-HaITu4ne atMocdepa.

«OMOITMOHATIBHBIX
pa3psaaoK»: LIYTOK,
YIIBIOOK,
IOMOPHUCTUYECKUX WIH
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MOYYUTENBHBIX KapTHUHOK,
MOTOBOPOK, HN3BECTHBIX
BBICKA3bIBAaHU M C
KOMMEHTApUSIMU U T.II.

NuTepakTuBHbBIE Bogneuenue KaX10ro | AKTUBHAs ['pynnoBas
TEXHOJIOTHH oOyuaromierocs B | J€SATEIBHOCTD NEeSTEIBHOCTD B
o0pa3oBaTeNbHbII KaXKI0r0 YOpaXKHEHUSX,
porecc oOydarormierocss Ha | 00CyXIeHUE 001X
3aHSTUH, peleHui
00BEKTUBHOE
OILICHUBAaHHE
JIeATEIbHOCTH
oOyuyaromerocss Ha
3aHITHUU.
Ketic-meTon (A. | BoisiBnenne, oTO0p ¥ | AHaIM3 CUTyaluu | 3HAKOMCTBO C
HonropykoB) perieHne MPOOJIEMHBIX | U BBIPaOOTKA | CUTYyaIueH,
CUTYalluH, MIPAKTUYECKOTO BbIJIETICHUE POOJIEMBI,
OcmMmpicieHHe  3HaAU€HUH | pelieHus MO3TOBOH IITYpPM,
JeTaned, OIUCAHHBIX B | COBMECTHBIMU aHanu3 MIPUHSITHS
CUTyaluu YCUJIMSIMA ~ MHUHU- | pEIICHUH,
rpyIn Pemenue Kenca -
MpEeAJIOKEHUE BApUAHTOB
peuieHus  mpoOIeMHON
CUTYyalluH, CBS3aHHOU C
npodeccnoHanbHOMI
JESITETbHOCTHIO
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