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Pabouas mporpamma yueOHOM AMCIUIUIUHBI «XHUMHUs» pa3paboTaHa Ha OCHOBE TpeOOBaHUI
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeAHEero oouero oOpa3oBaHMUs,
YTBEPXKJACHHOTO MpHKa3oM MuHHCTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
roma Ne413, Ha ocHOBe TMOJIOKEHUN (enepalbHOM OCHOBHOM 00IIe00pa30BaTEILHON MPOrpPaMMBbl
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
Oenepannn ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpebGoBaHmii DeaepaqbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTENBHOIO CTaHJAPTA IO CIEIHATBLHOCTH CpeaHero mnpodeccuoHansHoro odpasosanus 22.02.08
Mertannyprudeckoe mpou3BOJCTBO (M0 BHAaM MPOU3BOACTBA), yTBEPKACHHOIO MPUKa3oM MUHHCTEpCTBA
npocsenieHus Poccutickoit @enepanuu ot 25.09.2023roma Ne718.

OJOBPEHO

[IpenmetHoO# KOMHCCUEn «MaTemMaTHYeCKuX 1 Metognueckon komuccrern MK
€CTECTBEHHOHAYUHBIX JTUCLIUILIAH

[Ipencenarens E.C. KopbeiTHHKOBa [Iporokon Ne 3 ot 21.02.2024 r.

IIporokon Ne 5 ot 31.01.2024 r.

Paspabomuux:

npenoaasatesb otaeneHus Nel "OOmieodpazoBarebHON MOATOTOBKU" H.A. IlerpoBckas
MuoronpodmisHoro koiwiemka @PI'BOY BO «MI'TY um. I'.11. HocoBa»
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1 OBIIASA XAPAKTEPUCTHKA PABOYEW IIPOTPAMMBI  YUYEBHOMU
TACIATLITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

PaGouas mporpamMma y4eOHON AUCHUILTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI MTOJTOTOBKH
CIEIUAJIUCTOB CpeAHero 3BeHa Mo crenuanbHocTd 22.02.08 Metamnypruueckoe MpOU3BOACTBO (10
BHJIaM TPOU3BOACTBA). Pabovast mporpamMmma cocTaBiieHa st 09HOU GopMbl 00yUEHUSI.

1.2 Heap m MeCTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

Y4yeOHast AUCIUILTIHA «XUMUS» OTHOCUTCS K 0011e00pa30BaTeIbHOMY IIUKITY IPOTPaMMBI
MOJATOTOBKHU CIIEIIUAIIMCTOB CPEAHETO 3B€Ha U OTHOCUTCS K npeameTtHoit obiaactu @I'OC cpeanero obiiero
00pa3oBaHUs ecmecmeeHHble HaAYKU.

YpoBeHb oOcBoeHHsS Yy4eOHOW mucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero ooOmero
oOpa3oBaHus 0a30BHIN.

OcBoeHre TUCHUILIMHBI HAPABIIEHO HA JIOCTUKEHUE CIEYIOLIUX LEeNei:

- ¢GopMHpOBaHHME CHUCTEMBl XMMHYECKHX 3HAHMM KaK BaXXHEWIIEH  COCTaBIAIOIICH
€CTeCTBEHHOHAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JIeKaT KITFOUEBbIE MOHATHS, (DyHIaMEHTaIbHbIE
3aKOHBl M TEOPUM XHWMHUM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHME M TOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHIIT MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

- (¢opMUpOBaHHWE W PaA3BUTHE IMPEACTABICHUH O HAYYHBIX METOJAX II03HAHUS BEUICCTB U
XUMHUYECKHUX PEaKIMii, HEOOXOJUMBIX AJISl IPUOOPETEHHsSI YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

-pa3BUTHE YMEHHI M CHOCOOOB ESITENbHOCTH, CBA3AHHBIX C HAOMIOJACHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBHII 0€30IIaCHOTO OOPAIICHHSI C BEIIICCTBAMH.

VYyeOHast AUCHMIUTUHA «XHUMHUS» HUMEET MEXIAUCHUIUIMHAPHYIO CBSI3b C 00IIe00pa3oBaTeIbHBIMU
y4eOHBIMH JucIHIUTHHAME «Du3ukay, «I'eorpadus», «buonorus», «MaremaTuka.

VyebHas nucnUIiMHA «XUMHS» SBISETCS TPEANISCTBYIOMIUM IS U3YYCHHUS CIEAYIONINX Y4eOHBIX

micuuiuiiH / mpodeccnoHanbHbix  Moayneii: CI.03  besomacHocTs xu3HenestenpHOCcTH, OI1.02.
Marepuanosenenue, OI1.03 TernoTexHuka.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YUEBHOM JJUCIUIIJIAHBI

OcBoeHue COACPIKAHUMA yqe6H0171 JAUCITUITIIMHBI «XHUMHUA» obecrieunBacT JOCTHIKCHHUC
O6y‘laI-OHII/IMI/IC$I CICAYIONUX pPe3y/IbTAaTOB:
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O01mme ) |

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

npogeccuoHaIbHbIE
JIu4HOCTHBIE / MeTanpeaIMeTHbIe IMpenmernbie
KOMIIETEeHIIUH
OK 01 Bsibupars crnoco0Os! | JInaHOCTHBIC pe3yJabTaThl OCBOECHHUS yueOHoli | [IP62. BmageHWe CHCTEMON XMMHYECKUX 3HAHUM,
pelieHus 3a/a4 | AUCLUUIUIMHBL OTPa)Xar0T TOTOBHOCTh U CHOCOOHOCTH | KOTOpash BKJIIOYAET: OCHOBOIMOJAralolue IMOHSTHUS

npodeccnoHaTBEHOMI
JEATSIbHOCTH TIPUMEHHUTEIBHO
K pa3IMYHbBIM KOHTCKCTaM

00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMUPOBAHHOU
BHYTPEHHEH MMO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOILUX TpaZuLIHOHHBIM LEHHOCTSAM
poccuiickoro  o0miecTBa, pacIIUPEHUE KU3HEHHOI'O

OIbITa W OMbITA AEATEIBHOCTU B IIPOLIECCE PEATU3ALNN
OCHOBHBIX HalpaBJICHUI BOCIUTATEIbHON JESITEIbHOCTH,
B TOM YMCJIE B YaCTH:

TPYZAOBOI'O BOCIIMTAHUSA:

JIP23. 2omosHocms Kk mpyoy,
macmepcmaa, mpyooaooue;
JIP24.  2omosnocmb K akmueHoOU
MEeXHONO2UYEeCKOU U  COYUANbHOU  HANPAGIeHHOCMU,
cnocobnocmo UHUYUUPOBAMD, NIAHUPOBAMD u
CamocmosamenbHO 6bINOIHAMb MAKYIO 0esAMENbHOCMb,
JIP25. unmepec K DPA3IUYHBIM chepam
npogheccuonanvHol 0esmenbHOCmu, YMeHUue CO8epuiamy

OCO3HAaHUe UyeHHocmu

oesmenbHoOCmu

OCO3HaHHBILL  6blOOp  OVOywell  npogeccuu U
peanu3o8vi8ams coOOCHEEHHbIE IHCUIHEHHbIE NAAHDL;
MertamnpeaMeTHble  pe3yibTaThl  OCBOCHHMS  y4eOHOM
JVICIIATUTHHBI OTPaXKaIOT:

8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BbIe JIOTMUECKUE ICHCTBHSL:

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

MP2. ycmanagiusamv CywjeCmeeHHvlli NPUSHAK UTU
OCHOB8AHUs Ol CpA8HeHUs,  Klaccugukayuu u

(XMMUYECKUI D3JIEMEHT, aToM, 3JEKTPOHHAas 000JI0YKa
aroma, s-, P-, O-37eKTpOHHBIC OpPOMTAIM aTOMOB, HOH,

MOJIEKYJIa,  BaJ€HTHOCTb,  JJIEKTPOOTPHULATEIbHOCTb,
CTEIIEHb  OKUCJIECHMs, XHMMMUYECKas CBs3b, MOJIb,
MOJIIpHas Macca, MOJSPHBIH 00beM, YIIepOAHbIN

CKCJICT, q)YHKI_[I/IOHaJIBHaH rpyia, paavkal, U30MCpusl,

H30MEpBHI, TOMOJIOTHYECKHH psn, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOJ- W a30TCOJEpIKAlue
COCIMHEHUS, OHMOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KHUpbI, OCJNKH), MOHOMEp, TMOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHUs,  KpHUCTAIJIMUecKass  pelleTka,  THUIIbI
XUMHYECKHIX peaximii (OKHCTHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U  SHAOTEpMHUUYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTHI,  DJEKTPOJIMTHYECKAsT  JAUCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkMy, XMMHUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOEHHSI OPraHMYECKUX BEIIECTB
AM. byrneposa, TeopHUs JJEKTPOJIUTUYECKON
JIrcconuanuu, nepruoandeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYCHHUH U
0e3onmacHOM MCIIOJIb30BaHUU BaXHEUIINX
HEOPraHMYECKUX U OpPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;

[TP67. chopMupOBaHHOCTH YMEHUH MPOBOJUTH PACUETHI
10 XMMUYECKUM (OpMYJIaM U YPaBHEHUSIM XUMHUYECKHX
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0b6006wenus1,

MP3. onpederamv yenu OesmenbHOCMU,
napamempul U Kpumepuu ux 00CMUNCEHUsL;
MP4. eviasnams 3aKOHOMEPHOCMU U NPOMUBOPEUUs. 8
paccmampusaemlx AGNeHUSX,

MP5.  enocumb  Koppekmugbl 8  0esImenibHOCHb,
OYeHusamv  coomeemcmeue  pe3yibmamos — Yeisim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU,

MP6. pazsusamev KpeamugHoe MvluilieHue Npu peuleHuu
HCUBHEHHBIX NPOOTIeM;

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

MP7. enrademov Hasvikamu y4eOHO-UCCIE008AMENbCKOU U

3a0aeambv

NPOEKMHOU  0esiMeNbHOCY, —HABbIKAMU — PA3PeUleHUs]
npoonem,
MPI2. evisignsams NPUYUHHO-CIEOCMBEHHbIE C8A3U U

aKmyaiusupoeams 3a0avy, 6vlosucamv Unomesy ee
peulerus, Haxooums apsymeHmvl O0Jis1 00KA3amenlbCmed
ceoux  ymeepoicoeHuu,  3a0aeamv  napamempuvl U
Kpumepuu peuenusl;

MPI3. ananuzuposamv RnOIyueHHblEe 8 X00€ peuleHus
3a0auu  pe3yiomamsl, KPUMUYECKU OYEHUBAMb  UX
00CMOBEPHOCMb, NPOSHO3UPOBANb USMEHEHUEe 8 HOBbIX

peakuuii ¢ HCMIOJb30BaHHEM (DU3MUYECKUX BEJTUYMH,
XapaKTEePU3YIONIMX  BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE YCIOBHSI) Ta30B,
KOJIMYECTBA  BEILIECTBA; HCIIOJIb30BATh  CHUCTEMHBIC
XUMHUYECKUE 3HAHUA JUIsl TPUHATUS pELIeHUH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

VCIOBUAX,

OK 02 Hcnonw3oBare | JINUHOCTHBIE pe3yibTaThl OCBOCHUS yuebHoli | [IPO6. BnaneHune OCHOBHBIMH METOJAAMU HAYYHOI'O
COBPEMEHHBIE CpeACTBa | JUCHUIUIMHBL OTPAXalOT TOTOBHOCTH M CIIOCOOHOCTH | MO3HAHMS ~ BEIIECTB M XUMHYECKHX  SIBICHUH
ITOUCKA, aHanM3a 1 | 00y4aroIuXcsi PYKOBOJCTBOBAaThCs  chopMmHupoBaHHOM | (HaboIeHuE, U3MEpPEHHUE, JKCIIEPHUMEHT,
MHTEepHpeTaluuuHGOpMallui | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON IEHHOCTHBIX | MOJICIIMPOBAHUE);

51 MH(GOpPMallMOHHBIE | OPUEHTAINM, TO3UTUBHBIX BHYTpPEHHUX YyOexaenui, | [IP69. cdopMupoBaHHOCTH yMEHHsI aHaIU3UPOBATH
TE€XHOJIOTUHU JUIsl BBINOJIHEHMSI | COOTBETCTBYIOLIUX TpaJuLHOHHBIM LEHHOCTSIM | XUMUYECKYI0 WH(pOpMAIHIO, IMOJy4yaeMyl0 U3 pa3HbIX
3aga4 poeCCUOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacHIUpPeHHE IKU3HEHHOTO | MCTOYHHUKOB (CPEACTB MaccoBOM HWHGOpMAIMH, CETh
JESTEIEHOCTH OIbITa M OMbITa JAEATEIBHOCTH B Ipolecce peanusauuu | HTEepHET u npyrue);

OCHOBHBIX Hal'[paBJ'IeHI/Iﬁ BOCITMTATSIbHOM JCATCIIBHOCTH,
B TOM YMCJIC B 4aCTHU:
IHNCHHOCTH HAYYHOT'O ITO3HAHM .
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JIP32. cghopmuposanrocmo MUPOBO33PEHUS,
COOMBEMCMBYIOue20 COBPEMEHHOMY VPOBHIO DA3EUMUSL
Hayku U oOujeCmeeHHou HNpaKmuku, OCHOB8AHHO20 HA
ouanoze Kyivmyp, cnocooCmeayouje2o 0COHAHUIO C80e20
Mecma 8 NONUKYIbIMYPHOM Mupe;

JIP34. oco3nanue yemHoCmu HAYYyHOU OeamelbHOCU,
20MOBHOCb ocywecmenamo NPOEKMHYI0 u
UCCe008amenbeKylo 0esimelbHOCmb UHOUBUOYATbHO U 8
epynne;

MertamnpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM
JTUCIUIIMHBI OTPaXKaroT:

8.1. OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEJILHBIMU JICHCTBUSMU:

B) pabota ¢ napopmarmei:

MP2]. enademv Hasvikamu noiyuenus ungopmayuu u3
UCTMOYHUKO8  pDA3HBIX — MUN0B,  CAMOCMOAMENbHO
ocywecmenams NOUCK, AHAIU3, CUCTeMamu3ayuo U
uHmepnpemayuio UHGOpMayuu pasiudHelX 6U008 U hopm
npeocmasieHus;

MP22. cozoasamb mexcmvl 8 pa3iuyHblX hopmamax c
yuemom Ha3HauyeHus: ungopmayuu u yeneeou ayoumopuu,
8b10UpAs  ONMUMATLHYIO  (pOpMy  npeocmasieHus U
sU3yanU3IAYUU,

MP23.  oyenusamsv 00CmMO8EPHOCMb, NE2UMUMHOCTb
ungopmayuu, ee coomeemcmeue npagosviM U MOPAIbHO-
IMUYECKUM HOPMAM,

IInanupoBaThb
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
JMYHOCTHOE
PEeINPUHIMATENbCKYIO
JeSITeTHbHOCTD
npodeccnoHaTbHOMI
UCIOJIb30BaTh

JInyHOCTHBIE pe3yabTaThl OCBOEHHUS yueOHOM
JTUCIUTIIIMHBI  OTPaXXalOT TOTOBHOCTh W CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOUN IIEHHOCTHBIX
OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH,
COOTBETCTBYIOIIUX TPaIULIMOHHBIM LIEHHOCTSIM
pPOCCUICKOTO  OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONbITA W OMNbITA JEATEILHOCTH B IPOIECCE PeATN3aAlUU
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c(hOpMHUPOBAHHOCTH
COCTAaBJISIOLIEN

NpeCTaBICHU:
€CTECTBEHHOHAYYHON
KapTUHBl MHUpPA, POJIM XHMHUU B TO3HAHUM SIBJICHUN
npUpoasl, B (POPMHUPOBAHWHM MBIIUICHUS! W KYJIBTYPHI
(byHKIMOHATIBHON
HEOOXOMMMOW ISl pEIIeHUs] TMPAKTHYECKUX 3aaad U
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M IPUPOJTHOM Cpee;

XAMHUYECKOU

JINYHOCTH, rpaMOTHOCTH,




MpaBoBOM U (UHAHCOBOM
IPAaMOTHOCTH B  Pa3JIMYHBIX
KU3HEHHBIX CUTYaIHIX

OCHOBHBIX HAlPaBJICHUI BOCIUTATEIBHON JESATEIBHOCTH,
B TOM YHCJIE€ B YACTH:

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

JIP12. cgopmupoeannocms Hpa6CmMeEeHHO20 CO3HAMUA,
IMUYECKO20 NOBEOCHUS,

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

JIP26. 2omosHocmb U CnocoOHOCHb K 00pa308aHuto u
Camooopazo8anuIo Ha NPOMANCEHUU BCEll HCUSHU,

MertanpeameTHble  pe3yibTaThl  OCBOGHUS  y4eOHOMU
JUCITUTUIMHBI OTPAXKAIOT:

8.1. OBnanenue YHUBEpCaIbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codbcmeenHvle

3a0ayu 68  00paA308aAMENbHOU  OesIMeNbHOCMU U

HCUSHEHHbLX cumyayusix,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYISATUBHBIMU
JEHUCTBUAMMU:

a) caMOOpTaHHU3aIIUs:

MP38. CamocmosamenbHo ocywjecmenams

NO3HABAMENLHYIO O0esIMelbHOCb, BblA6IAMb NPooiembl,
cmasums U QHoOpMyIUpogamsv coOCmMeeHHvle 3a0adu 8
obpazosamenvhol  0esAMeNIbHOCMU U IHCUSHEHHbIX
cumyayusix;

MP39. camocmosimenvHo cocmagisime NiaAH peueHus
npobnemvl ¢ yuemoM — UMEIOWUXCA  pecypcos,
COOCMBEHHBIX B03MONCHOCIENU U NPEONOYMeHUl,

0) CAaMOKOHTPOJIb:

MP46. érademv Hasvikamu NO3HABAMENLHOU peghieKcuu

KaK 0CO3HAHUS cogepuiaemvix Oelicmauii u
MBICTUMENILHLIX — NPOYECco8,  UX  pPe3yibmamos  u
OCHOBAHUU,

I1PG3. c(hOpMUPOBAHHOCTH YMEHHI BBISIBJISITD
XapakTepHble IPU3HAKU M B3aUMOCBS3b M3YyYEHHBIX
MOHATHUM, MPUMEHATH COOTBETCTBYIOIIKE MOHSITHUS IPHU
ONMCAHUU CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPAIICHUM; BBISBIATH
B3alMOCBA3b XMMHMUYECKUX 3HAHUH C MOHATHIAMH U
MpeJICTaBICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[TPG8 cdopMUpPOBaHHOCTH YMEHHIl IUJIAHUPOBAaThH U
BBITIIOJHATh XMUMHUYECKUN SKCIEPUMEHT (IIPEBPALCHUS
OpraHMYeCKUX BEUIECTB NPU HArpPEeBaHUU, MOIyYECHUE
STWJIEHA U U3YYEHHE €ro CBOMHCTB, KauyeCTBEHHbIE
pEeaKuu Ha albJEruJibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauust O€JIKOB IpU HAarpeBaHWM, I[BETHBIE
peakiuu OeIKOB; MPOBOIUTH PEaKIUd MOHHOTO OOMEHa,
ONpEENATh CpeAy BOJHBIX PacTBOPOB, KauECTBEHHbIE
peakuuu Ha cyiabdar-, KapOOHaT- U XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHWUS; pellaTh 3KCIEPUMEHTAJIbHbIE 3a/1auu
o teMaM "Mertamibl" u "Hemeramibl") B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH 0€30IacCHOCTH IpU OOpalleHUH ¢
BelleCTBAaMM M J1a0OpaTOPHBIM  O0OpYIOBAaHUEM;
IIPEJCTABIIATh PE3YJIBTaThl XMMHYECKOIO IKCIEPUMEHTA
B (JopMe 3amucH YpaBHEHUN COOTBETCTBYIOIINX PEAKITHI
U (GOopMyNIHpOBaTh  BBIBOJABI Ha  OCHOBE  O3THX
pe3yJIbTaToB;
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OK 04 DddexkTruBHO
B3aHMOJICHCTBOBATh Hu
paboTath B KOJUIEKTHBE U
KOMaHIe

MetanpeameTHble  pe3ylbTaTbl  OCBOCHUS
JUCITUTIMHBI OTPAXKAIOT:

8.2. OBnazeHUe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) cOBMECTHasI IeITEIIbHOCTD:

MP33. npunumamv yeiu co8MeCMHOU OeamelbHOCU,
Op2aHU308b16aMb U KOOPOUHUPOBAMb OCUCMBUs No ee
00CMUNCEHUIO: cocmaenames niau Oeticmasuil,
pacnpedeisimb poau C YUEmOM MHEHUl Y4aCMHUKOS

00cyHcoamv pe3yibmamspl COBMeCmHOU pabomol,

yaeOHOMI

ITP65. chopMHUPOBAaHHOCTL YMEHHH YCTaHABIWBATH
MPUHAUISKHOCTh  HM3YYEHHBIX  HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OMNpPEIEICHHBIM KilaccaM U
rpynnaM COEIMHEHHM, XapaKTepu30BaTh MX COCTaB H
Ba)KHEHIIME CBOMCTBA; OMPENENATh BUIBI XUMHUECKUX
cBsi3ei  (KOBaJeHTHas,  HMOHHAs,  MeTaJuIMYecKas,
BOJIOPOJHAs), THUMbl  KPHUCTAUIMYECKUX  PELIETOK
BEIIECTB; KIACCU(DUIIMPOBATH XUMUIECKHIE PEAKIIUH;

OK 05 OcymiecTBisTh yCTHYIO
u [IMCBbMEHHYIO
KOMMYHMKAIUIO Ha
rocyJ1apCTBEHHOM SI3BIKE
Poccuiickoit  denepanuu ¢
y4eTOM 0COOEHHOCTEN
COLIMAJIBHOTO M KYJIBTYPHOIO
KOHTEKCTa

JIMyHOCTHBIE pE3yNbTaThl OCBOCHUS yueOHOI
JUCHHUIIMHBI  OTPaXXal0T TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBAThCS — C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

OpUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX YOeXKIEHUI,
COOTBETCTBYIOILUX TpaZuLIHOHHBIM [EHHOCTSIM
poccuiickoro  o0IiecTBa, pacUIMpeHHe KU3HEHHOTO

OIlbITa W OIIbITa ACATCIBHOCTH B IPOLIECCE pCain3aluu
OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOM ACATCIIBHOCTH,
B TOM YHMCJIC B 4aCTHU:

9CTCTHYCCKOI'O BOCIIMTAHUA:

JIP16. scmemuueckoe omuowieHue K Mupy, 6KII0YAs
acmemuxy — Ovima, — HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa U  0OWECMBEHHbIX
OMHOWEHULL,

JIP17. cnocobnocms 60CHpUHUMAMb pA3IudHble BUObL
uckyccmea, mpaouyuy U meopyecmeo c60e2o U Opyaux
Hapooos,  owywams  IMOYUOHANbHOE  8030elicmaue
uckyccmea,

JIP1S. ybescoennocms 6 3HAUUMOCMU ONsl TUYHOCMU U
obwecmea omevyecmeeHHo20 U MUPOBO20 UCKYCCMEA,
IMHUYECKUX — KYIbMYPHBIX —mMpaouyuti U  HAPOOHO20
meopuecmaa;

JIP19. 2omosHocmb K camMOBbIpANCEHUIO 8 PA3HBIX BUOAX

[1P64. chopmMHpOBAaHHOCT, YMEHHH  HCHOJIB30BATh
HaMMEHOBAHUS XUMHAYECKUX COCIIMHEHU I
MEXIYHAPOJAHOTO CO03a TEOPETUYECKOW U MPUKIIAJTHON
XMMUU U TPUBHAJIBHBIC HA3BaHUS BAXHEWIINX BEIICCTB
(aTHIICH, aleTWIeH, IMIEepUH, (eHon, (hopMaybaeru,
YKCYCHasl KUCIIOTa, TJIMIWH, YTapHbBIA ra3, YrJIeKUCIbIA
ra3, aMMHUak, TalleHas W3BEeCTb, HeralieHas W3BECTb,
NUThEBAs cofa W JIPYrUX), COCTaBIATH (HOPMYIIbI
HEOPraHMYeCKUX M OPraHMYEeCKHX BEILECTB, YpaBHEHUs
XUMHYECKHX  pEaKnud, OOBSICHATh WX  CMBICI,
MOJATBEPXK/IaTh XapaKTEpHble XWMHUYECKHE CBOICTBa
BEIIECTB  COOTBETCTBYIOIIMMH  OKCIEPUMEHTAMH U
3aMUCSIMM YPAaBHEHUI XUMUYECKUX PEaKIHii;
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uckyccmea, cmpemienue  NposeiAmb  Kaivecmeda
MBOPUECKOU TUYHOCIU;
MertamnpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM

JUCLUIUIMHBI OTPaXKakoT:
8.2. OBiaieHUE YHHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

a) oOIIeHuE:

MP26. ocymiecTBIsATh KOMMYHUKALlMM BO Bcex cdepax
KHU3HH,

MP28. Biagers pa3nuyHbBIMM ClOCOOaMU OOLIEHUS U
B3aUMOJCHCTBUS;

MP30. pa3BepHyTO W JIOTUYHO M3JIaraTh CBOIO TOYKY
3pEHHsI C UCTIOIb30BAaHNEM SI3BIKOBBIX CPEJICTB;

OK 06 [IposiBiisiTH
IPaKJaHCKO-ITATPUOTHYECKYIO
MO3ULMIO, JIEMOHCTPUPOBATH
OCO3HaHHOE TIIOBEJCHHE Ha
OCHOBE TpaJULIMOHHBIX
POCCUMCKHX JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEW, B
TOM  4uCI€ C  Y4ETOM
rapMOHM3aIUU
MeKHAIIMOHAIbHBIX u
MEXPETUTNO3HBIX
OTHOILEHUH, IIPUMEHSATH
CTaHJapThl aHTUKOPPYEHUS

JIMyHOCTHBIE pE3yNbTaThl OCBOCHUS yueOHOI
JUCHHUIIMHBI  OTPAXXal0T TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

OpUEHTAIUI, MO3UTUBHBIX BHYTPEHHUX YOeXKIEHUH,
COOTBETCTBYIOILIUX TpaJULIMOHHBIM HEHHOCTSIM
poccuiickoro  o0IiecTBa, pacUIMpeHHe KU3HEHHOTO

OTBITa W OTbITA JEATEILHOCTH B IMPOIECCE PeaTU3aIuu
OCHOBHBIX HalPaBJICHUI BOCIUTATEIbHON AESITEIbHOCTH,
B TOM YHCJIC B YaCTH:

TPaKJIaHCKOTO BOCTIMTAHMUS:

JIP2. oco3nanue c8oux KOHCMUMYYUOHHBLIX NpaA8 U
0bs3anHHOCmel, Y8adceHue 3aKOHA U NPABONOPAOKA;

JIP3.  npunsamue  mMpaouyuoHHbIX  HAYUOHATbHBIX,
obueuenoseueckux 2YMAHUCMUYECKUX u
0eMOKPAMUYECKUX YEeHHOCMel,

JIPS5. 2comogHocmb 8ecmu co8MeCmHY0 0esimelbHOCMb 8
UHmMepecax epaxicOaHcKo2o obwecmed, yuacmeosams 8
camoynpasgienuu 8 ooweoopazo8amenbHou opeaHu3ayuU
U 0emCcKO-IOHOUECKUX OP2AHUAYUSIX,

[TP69. chopMHPOBAaHHOCT, yMEHHS aHAIU3UPOBATH
XUMUAYECKYI0 WH(POPMALHIO, MOTYyYaeMyI0 M3 pPa3HBIX
UCTOYHHUKOB (CPEICTB MaccoBOW HH(OpPMAIUHU, CETh
WnuTepHer u apyrue);
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JIPY. yennocmnoe omuoweHue K 20CyOapCmEeHHbIM
CUMBONIAM, UCMOPUYECKOMY U NPUPOOHOMY HACIEOUro,
NAMAMHUKAM, Mpaouyusm Hapooos Poccuu,
docmudicenuam Poccuu 6 Hayke, uckyccmee, cnopme,
MEexXHON02UAX U mpyoe;

OK 07 ConelicTBOBaThH
COXPaHCHHIO  OKPY)KaroIIei
Cpelbl, pecypcocOepeKeHHUI0,
MPUMEHSTh 3HaHUS 00
N3MCHCHUU KJImMara,
TIPUHITUIIBL OEpEeIKITMBOTO
MPOU3BOJICTBA, A HEeKTHBHO

JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYaIHSIX

JInunoctHbIe pe3ynbTaThl OCBOECHUA y4eOHOI
JMCUUIUIMHBL  OTPAXXAlOT TOTOBHOCTH M CIOCOOHOCTH
00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMHUPOBAHHOU
BHYTPEHHEH IMO3UIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TpaJIULHOHHBIM LEHHOCTSIM
pOCCHUICKOrOo  O0IEeCTBA, PACUIMPEHUE KUZHEHHOTO

OMbITa U OMbITAa JESATEIbHOCTH B IPOLECCE peaau3aluu
OCHOBHBIX HallpaBJICHUI BOCIIUTATEILHON IEATEIHHOCTH,
B TOM YHCJIE B YACTH:

HKOJIOTMYECKOTO BOCIIUTAHUS:

JIP28. naanuposanue u ocywecmenenue Oeucmsuii 8
oKpydlcalowjelrl  cpede  Ha  OCHO8e  3HAHUA  yenel
YCMOUYUBO20 PA3BUMUSL YeN08euecmea;

JIP29. axkmuseHoe Henpusmue Oelucmeul, NPUHOCAUUX
8ped oKpydcarowell cpeoe;

MertanpenMeTHbIE  Pe3yJbTaThl  OCBOCHHS  y4eOHOM
JTUCITUTIMHBI OTPaXKaroT:

8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSAMMU:

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

MPI16. ocywecmenamv  yeneHanpagieHHvlll  NOUCK
nepewoca  cpedcme U Cnocob6os  Oeucmeus 8

npogeccuonanvuyro cpeoy;

8.2. OsnaseHue yHUBEPCATBHBIMH  PETYISTHBHBIMU
JEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. Oasamv OyeHKy HOBbLIM CUMYAYUSAM, BHOCUMb
KOPPEKMUBbL 8 desimeibHOCb, OYeHUB8AMb

[1P610. chopMupoBaHHOCTH  yMEHHH  COOMIOAATH
IIpaBUJIa KOJIOTUYECKH L€J1eCO00pa3HOro MOBEJCHUS B
OBITYy M TPYIAOBOH NEATEIHHOCTH B IEISAX COXPAHCHHS
CBOETO 3/I0pPOBbS M OKPY)KAIOLIEH NPUPOJHOW Cpembl;
YUUTBLIBATDH OIIaCHOCTH BO3IIGI7[CTBI/I$I Ha KHUBBIC
OpraHu3Mbl OIPENEICHHBIX BELIECTB, IOHMUMAas CMBICI
IIOKAa3aTelIsl PeaeIbHON TONyCTUMON KOHIICHTPALH;
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coomeemcemeue pe3yibmanos yeiim,

OK 08
cpeacTBa

Hcnonb3oBathb
(buznyeckoi

KYJbTYpbl JJISI COXPAHEHUS W

YKpeTIeHus

300POBbs B

JInunoctHbIE pe3ynbTaTel OCBOECHUA y4eOHOM
JMCUUIUIMHEL  OTPAXXAlOT TOTOBHOCTH M CIOCOOHOCTH
00y4aromuxcst PYKOBOACTBOBATbCA CPOPMHUPOBAHHOU
BHYTPEHHEH MMO3UINEH TMYHOCTH, CUCTEMOH IEHHOCTHBIX

I1PG1. c(OpPMHPOBAHHOCTH IIPEACTABJICHUI: 0
XMMHUYECKOM  COCTAaBJISIONIEH  €CTECTBEHHOHAYYHOM
KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU SIBICHUI
NpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI

nporecce NpoPecCHOHATBHON | OPUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, | TMYHOCTH, €€  (YHKUMOHAIBHOH  TIPaMOTHOCTH,
JESATEIIbHOCTH U MOAAEPKAHUS | COOTBETCTBYIOLIUX TPaJIULIOHHBIM LIEHHOCTSIM | HEOOXOAUMOM Uil pelIeHUs] NPaKTHYECKUX 3ajad U
HE00X0AUMOTO YPOBHS | POCCHICKOTO  OOIIECTBA, pAaCHIMPEHHE IKUZHEHHOTO | SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
¢buznyeckoi OIbITa U OIBITA JAEATEIBHOCTU B IIPOLIECCE PEATU3aLUU | 30POBBIO U IPUPOIHON CpENE;
MOArOTOBJIEHHOCTH OCHOBHBIX HAIPABJICHUI BOCIUTATENbHOMN AestenbHocTH, | [IP610.  chopmupoBaHHOCT,  yMeHHMI  coOMOAaTh
B TOM YMCJIE B YaCTH: IpaBUjIa KOJIOTUYECKU L€J1ecO00pa3HOro MOBEJCHUS B
(U3UYECKOr0 BOCIIUTAHUS: ObITY M TPYAOBOM JEATENbHOCTH B LEJIAX COXPAHEHUS
JIP20. cgopmuposannocms 300p06020 U 6e30nacHO20 | CBOETO 30POBbS U OKPYXKAIOUIEH MPHUPOAHON Cpensl;
0bpaza H#cuznu, OMeemcmeeHHo20 OMHOUWEHUs K C60eMy | YUUThIBaTb  ONACHOCTh  BO3JCHCTBUS HAa  KUBBIE
300p06bI0; OpraHu3Mbl OIPENEICHHBIX BELIECTB, IOHMUMAs CMBICI
JIP22. akmusHnoe nenpusmue 8peOHbIX NPUSbIYEK U UHBLIX | TIOKA3aTellsd MPelebHON JOIyCTUMOMN KOHIIEHTpalUH;
¢opm npuuunenus epeoa ¢huzuueckomy u ncuxuueckomy | [IP611.  qnsa  oOywaromuxcs ¢ OrpaHMYEHHBIMH
300p086bI0; BO3MOXKHOCTSIMHU 37I0POBbsI: CPOPMUPOBAHHOCTh YMEHHUS
IPUMEHATHh 3HaHHUA 00 OCHOBHBIX JIOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;
OK 09 [Tonp3oBaTbes | MeTanpenMeTHble  pe3yibTaThl  OocBoeHHMsT  yueOHoil | [IPO12. mia crnenbix M caaGoBHIAMIMX OOYYAIOLIUXCS:
npodeccuoHanbHOM JUCIUIINHBI OTPaXKaroT: c(OpMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh pelibeHO
JOKYMEHTaIUeH Ha | 8.1. OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMU | TOUEUHYIO cucTeMy o0o3HaueHuil JI. bpaiins ans 3anucu
rocy/1apCTBEHHOM U | I0O3HABaTEIbHBIMU JAEUCTBUAMU: XUMHUUYECKHUX (HOPMYIT;

HHOCTPAHHOM A3bIKaX.

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
MP?7. enademv Hasvikamu yueOHO-UCCIEO08AMENbCKOU U

NPOEKMHOU  0esIMeNbHOCY, —HABbIKAMU — PA3PEeULeHUs]
npoonem,

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

APAKMUYECKUX 3a0ay, NPUMEHEHUIO PA3TUYHBIX Memo008
NO3HAHUS,

MP9. oeradenue sudamu OesmerbHOCMU NO NOLYYEHUIO
HOB020 3HAHUS, €20 UHMEPNpemayul, npeobpazo8anuio u
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NPUMEHEHUIO 8 PA3IUYHBIX YUEeOHbIX CUMYAYUsX, 8 MOM
yucie npu co30anul y4eOHbiX U COYUATbHBIX NPOEKMO8,
MPI10. popmuposanue HayuHo20 Muna MolUlleHUs,
gnaoenue  HAYYHOU  MepMUHONO2Uel,  KII0Ye8bLMU
HOHAMUAMU U MeMOOaMU,
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3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOM AUCUUIIUHBI M BBl Y4e0HOM padoThl

B 1.4. B hopme

Bun yae6HO# paboThI O0mbem B yacax IIPaKTUYECKON
IOJITOTOBKH

O0Bem oOpa3zoBaTeIbLHON TPOrpaMMbl YIeOHOH 133 36
JCITUTIAHBI
OcHoOBHOE co/lep:KaHue 83 0
TEOPETUIECKOe O0yUeHHE 39 0
MPAKTUYCCKHUE 3aHITUS 44 0

0 0
1a00paTOpHBIC 3aHATHUS
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePsKAHUE 50 36
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUYECKOE 00YICHUE 14 0

0 0
MPAKTUYCCKHUE 3aHITHS

36 36

1ab0opaTOpPHBIE 3aHITHUS

[TpomexxyTouHasi aTTeCTallus KOMNIEKCHblU OughghepenyuposanHulii 3auem
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

O0bem, akaa.u/ B
TOM YHCJIE B

HaumenoBaHue pa3jiesioB u Conep:xkanue yueOHOro marepuasa u Gopmsl dopme
TeM OPraHM3alNHu JesiTeJIbHOCTH 00y4alommnXCcs NPAKTHYECKO Koz OK Kox TIP, JIP, MP,
NO/ATOTOBKH,
aKaj. 4
1 2 3
PA3JIEJI 1 OPTAHUYECKAS XUMUSA 28/8
Tema 1.1 JlunakTH4YecKne eIMHUIbI, COIepPKaHue 2/0
TeopeTruyeckne 0CHOBBI [Ipeamer opraHWYeCcKOW XHMHH: €€ BO3HHMKHOBCHHUE, 2/0 OK 01,0K I1P62, T1PG9,JIP3,
OpPraHuYecKoil XuMNH pa3BUTHE W 3HAYCHHE B IMOJYYCHUU HOBBIX BEIIECTB H 02,0K 03,0K | JIPS, JIP9, JIP12,
maTtepuaioB. CTpykTypHble (OPMYIJIBI OpPraHUYECKUX 04,0K 05,0K JIP13,JIP16,
BeIeCTB. ['omoiiorusi, nsomepus. XuMUYECKasi CBSI3b B 06, JIP17, JIP18,
OpPraHMYEeCKUX COCAMHEHMSIX - OJMHAPHBIE U KpPATHbBIC JIP19, JIP23,
CBSI3H. [IpencraBienue 0 KJIaCCU(UKAINN JIP24, JIP25,
opraHmyeckux seuniecTs. HoMeHKiatypa opraHuyeckux JIP26, JIP32,
coeIuHEHUN (cucreMaruyeckas) M TPUBHAJbHBIE JIP34
Ha3BaHUS  BAXHEWIIMX  INPEACTABUTENIEW  KIIACCOB MP1,MP2,MP3,M
OPraHUYEeCKHX BEIIECTB. P21
Tema 1.2 JIniakTu4yecKue eMHUIbI, COJIePKAHUE 10/2
YraeBoaopoasl. AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMUECKHH Ppsi. 1/0 OK 01, OK 02, | ITP61,ITP62,ITPG3,
MertaH u 3TaH - OPOCTEUIINE MPEICTABUTENN AJIKAHOB: OK 03, OK 04, | 11P64,11P69.ITPO1
dbuznyeckne MW XUMHUYECKHE CBOWCTBA (peakuuu OK 05, OK 0,ITP612.
3aMEIIeHUs] U TOPEHHs), HaxOXJIEHHWE B TPHUPOJE, 06,0K 07,0K | JIP20,J1P22,JIP25,
MOJYyYECHHUE U TPUMEHEHHUE. 08,0K 09 JIP29,JIP32,JIP34

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHH psi.
OTuneH ¥ NpONWIEH - NPOCTEMIINE MPEACTABUTENH

AJIKCHOB.: (1)I/ISI/ILI€CKI/IG nu XUMHUYCCKHC CBOI\/'ICTBa
(peakuuu THJIPUPOBAHUS, raJIOTeHUPOBAHUS,
TUIpaTalny, OKUCJICHUA 51 MOJIMMEPU3AIIIH),
MOJIyYEHHE U IPUMEHEHHUE.

Ankamuensl: Oyraamen-1,3 wu MerunOyramueH-1,3:

MP1,MP2,MP3,M

P4,MP7,MP8,MP9

JMP10,MP11,MP1
2
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CTPOCHHE, BAXHEHIITHE XUMUYECKHE CBOMCTBA (peaKIus
nosuMepusanuu). [losyueHne CHHTETUUECKOTO KayuyKa
U PE3UHBI.

AJNKMHBI:  COCTaB M OCOOCHHOCTH  CTPOCHWUS,

TOMOJIOTUYECKUN  psifl. ALCTUIEH - MPOCTEHIINN
MpEACTaBUTEND QJIKUHOB: COCTaB, CTpOEHHE,
dbusznyeckue MW XMMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, raJIoreHUPOBAHMS, TUApaTaluu,

TOPEHNs), IOJy4YeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, crpoeHue, (QuU3MUECKHE U
XMMHUYECKHE CBOMCTBa (peaklUM TIaJOreHUPOBAHUS U
HUTPOBAHUS), IOJYYCHNUE U IPUMEHEHHEe. TOKCHYHOCTb
apeHoB. ['eHeTHYecKas CBSI3b MEXAY YIJIEBOAOPOAAMHU,
IPUHAJIEKAITMMU K Pa3IU4YHbIM KJIacCaM.

[TpupoaHble MCTOYHUKU YrieBoAopoaoB. IIpuponusiit
ra3 u nomnytHele He(dTsaHble razpl. Hedtsr u ee
npoucxoxaenue. CrnocoOsl  mepepaboTku  HedTH:
MEePETOHKA, KPEKUHT (TEpPMUYECKUM, KaTaIUTUYECKHUH),
nuponu3. IlponykTtel  mepepaboTku  HedTH, HX
NpUMEHEHHE B MIPOMBINUIEHHOCTH U B ObITY. KameHHbII
yroJib ¥ IPOAYKTHI €0 nepepaboTKu.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePsKAHME 1/0

[IpenenbHBIE YIIIEBOAOPOBI (AIKAHBI M IIUKIOATKAHBI). 1/0 OK 03 I1P61, ITP63,
l'opeHne merana kak OJMH M3 OCHOBHBIX MCTOYHHKOB JIP12, JIP13,
TeIJla B HNPOMBIIUICHHOCTH U  ObITy. CBolicTBa JIP26, MP11,
MPUPOJHBIX YIIEBOAOPOIOB, HAX0XKIECHHUE B NPUPOJIE U MP38, MP39,
[IPUMEHEHUE AJIKaHOB; MP46
Hemnpenenbaple (ankeHbl, alKWUHBI W aJKaJWCHBI) U

apoMaTHYeCKHE YIVIEBOJAOpOAbl. l'opeHue anerusieHa

KaK HCTOYHUK BBICOKOTEMIEPATYPHOTO TIJIAMEHH IS

CBapKH M pPE3KU METAJUIOB.

B Tom umcie TNpaKTHYeCKHUX U J1a0OPaTOPHBIX 8/2

3aHATHH

[Ipaktnueckoe 3anstue Ne 1. Ilomydenme sTuieHa u 2/0 OK 01, OK 02, I1P66, I1P6Y,
U3YYCHHE €r0 CBOWCTB OK 03, OK 04, I1P610,
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OK 05, OK 06

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

[Ipaktuueckoe 3ansitue Ne 2. CocraBieHHe Ha3BaHUI
YIJIEBOAOPOJOB 1O (opmynam M Ha3BaHHsM. PerieHue
pacuy€THBIX 3a7ad Ha ONpelesicHne 00bhEéMa, KOJIMYIEeCTBa
HCXOJTHOT'O BEIECTBA

2/0

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

[1P66, 1P,
T1P610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Tpaktuyeckoe 3anarue Ne3. PemeHue nemnodex
IpEeBpallleHui! Ha TEHETHUYECKYI0 CBSI3b  MEXAY
KJlJacCaMM YIJIEBOAOPOJOB. PemeHune pacdeTHbIX 3anad
[0 YPaBHEHUSAM PEaKIUIl C y4aCTUEM YIIJIEBOJOPOJIOB.

2/0

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

T1P66, T1P6Y,
TIP610,
JIP16, JTIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

2/2

Jlaboparopnoe 3ansitue Nel. VYrieBomopoasl U UX
MPUPOTHBIE UCTOYHUKH

2/2

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

TIP63, T1P65,
TIP66, TIP6S,
TIP610, TIP611,
[1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
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MP13, MP16,

MP21, MP30,
MP33, MP46
Tema 1.3 JupaKkTHu4YecKkne eIMHNIbI, COIepPKAHUE 8/2
opf;:izggﬁzgiizf;}ﬂl;;ﬂ. [IpenenbHble  OJHOATOMHBIE CHUPTHL. MeTaHon u 2/0 OK 01, OK 02, I1P61, ITPG2,

STAaHOJI: CTpOeHWe, (U3HUYECKHEe W  XUMHYCCKHE OK 03, OK 04, I1P63, ITP64,
CBOMCTBa (peakuMu C AaKTUBHBIMH  METaJUIaMH, OK 05, OK 06, I1P069, I1P610,
rajoreHoBOI0POAaMHu, ropeHue), MIPUMEHEHHUE. OK 07, OK 08, [1P612.
Bomoponubsie cBsiz3M  MEXIy MOJEKYJIaMU CIUPTOB. OK 09 JIP20,
JlelicTBMEe MeTaHOJIa U ATAaHOJIa HA OPraHU3M YeJIOBEKa. JIP22,JIP25,
MHoroaTtoMHbl€ CHUPTHL. DTHJICHIJIMKOIb U TNIMLEPHH: JIP29,J1P32, JIP34
CTpOCHHME, (U3HYECKHME W XUMHUYECKHE CBOMCTBa MP1, MP2, MP3,
(B3auMOJieiCTBHE  CO  WICJIOYHBIMH  METaJJIaMHU, MP4, MP7, MPS,
KaueCTBCHHAs pEaKIMs Ha MHOTOATOMHBIC CITHPTHI). MP9, MP10,
[elictBue Ha opraHu3m 4enoBeka. [IpumeHneHue MP11, MP12

[JIALIEPUHA U STHJICHIJINKOJIS.
®eHon:  CTpOeHHE  MOJIEKYNbl, (U3HYECKHEe U
XUMHUYeckre  cBoiictBa.  TOKCHMYHOCTH  (eHoIna.
[Tpumenenue enona.

Anpaeruasl. @opManbaerus, aneTaabAeTu: CTPOEHUE,
¢usznueckue MW XMMHUYECKHE CBOMCTBA (peakuuu
OKHCJIIEHH M  BOCCTAHOBJICHHS,  KauyeCTBEHHBIC
peakuun), NoTy4eHrne U IpUuMeHEeHue.

OMHOOCHOBHBIE TIpe/ieNlbHbIe KapOOHOBBIE KHCIOTHI.
MypaBbruHass U  yKCyCHasi KHUCJIOTBL:  CTpOEHHE,
¢u3nueckre 1 XuMHUYECKUE CBOMCTBA (CBOWCTBA, 001IHe
JUIsL  KJlacca  KHUCJIOT, peakuus 3TepuduKanun),
nojiyueHue u npuMmeHenue. CreapuHoOBas U OJEUMHOBAS
KHUCJIOTBl KaK MPEJCTaBUTENM BBICHIMX KapOOHOBBIX
KHCIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxuble >QUpPbl Kak NPOU3BOJHBIE KapOOHOBBIX
KUCIIOT. ['maponu3 ciaoxubix 3¢upos. XKupsl. ['uaponms
kupoB. lIpumenenue xupoB. buosorndeckas poiib
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KHUPOB.

YrieBoabl: cocTaB, KilaccH(PUKAIUs yriieBoAoB (MOHO-,
IU- W ToJucaxapuiel). [oko3a — MNpoCTeHIImiA
MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
dbuznyeckne U XMMHUYECKHUE CBOMCTBA (B3auMOIeliCTBIE
¢ ruapokcunom Meau(ll), oxucneHme aMMHaYHBIM
pactBopoM okcuma cepedpa(l), BoccTaHOBIICHHE,
Opo>KeHHE  TJIIOKO3bl), HAaXO0XJIEHHE B  IPUPOJE,
npUMeHeHue, Ouosjoruueckas poib. DOTOCHHTE3.
®pyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u wnemmono3a Kak MPHUPOAHBIE MOTUMEPHI.
CrpoeHue kpaxmajga M LEUIOJI03bl. DPU3NYECKUE HU
XUMHUYECKHE CBOIiCTBa Kpaxmana (ruaponus,
KayeCTBEHHasl peaklus ¢ HoJI0M).

B TOoM uymcie nNpakTHYeCKHX M Ja00pPaTOPHBIX
3aHATHH

6/2

ITpakTueckoe 3ansaTue Ne4. KauecTBeHHBIE peakuu
OJIHOATOMHBIX, MHOT'OaTOMHBIX CIIUPTOB, YKCYCHOMN
KHCJIOTBI

2/0

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

T1P66, T1P6Y,
TIP610,
JIP16, JTIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpaktrueckoe 3anstue Ne 5 . [lonydeHue u cBoricTBa
pacTBOpa YKCYCHOM KUCIIOTBI

2/0

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

TIP66, TTP6Y,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

212
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JlaGopaTtopnoe 3anstue No2. «KaduecTBeHHBIE peaKIuu 212 OK 01, OK 02, I1P63, ITP6S,
Ha KHCIIOPOJICOACPKAIINE OPTrAaHUYECKUE BEIIECTBAY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.4 JlunakTH4YecKne eIMHUIBI, COIepPKaHue 4/2
A3oTcoaepxkaime AMUHOKHCIOTBI Kak  aM(OTEpHBbIC  OpraHUYCCKHE 2/0 OK 01, OK 02, I1P61, I1P62,
OpraHn4YecKue COeAMHEeHus. | coeauHeHus. Du3pyeckue M XHUMHYECKHE CBOMHCTBA OK 03, OK 04, I1P63, I11P64,
aMUHOKHCIIOT (Ha mpuMmepe riunuHa). buomoruueckoe OK 05, OK 06, 11P69, 11P610,
3HA4YCHUE aMUHOKHUCIIOT. IlenTuasl. OK 07, OK 08, I1PG612.
benkn  kak  npupoAHBIE  BBICOKOMOJIEKYIISIPHBIE OK 09 JIP20,
coenuHeHus. llepBuyHas, BTOpUYHAss M TpeTUYHAs JIP22,J1IP25,
CTpyKTypa OenkoB. XHMHYECKHE CBONCTBAa OCIIKOB: JIP29,J1P32, JIP34
TUAPOJIN3, AEHATypalus, KaueCTBEHHBIC pPEaKLUU Ha MP1, MP2, MP3,
OeTKu. MP4, MP7, MPS,
OKCHEpUMEHTAJIBHBIE METOJBI U3YUEHHsI BEIIECTB M UX MP9, MP10,
MPEBPALLICHUI: HaOII0IeHNE u ONMCaHue MP11, MP12
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIlHs OEIKOB MpH
HarpeBaHWH, [[BETHHIE PEaKITUU OCIIKOB.
IIpodeccrnoHaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2/2
B TOM u4mMciae mnpakTHYecKMX H J1a00paTOPHBIX 2/2
3aHATHIA
JlaboparopHoe 3ansitue Ne3. «KaduecTBeHHbIE peaKlun 2/2 OK 01, OK 02, I1P63, ITP6S5,
Ha a30TCOJIEpPKAIINE OPTAHNYECKUE BEIIECTBAY. OK 03, OK 04, I1P066, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,J1P20,
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JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.5 JlunakTuyeckne eIMHUIbI, COIePKAHHE 4/2
BbicokoMos1eKyJIsIpHbIE OCHOBHBIE TIOHSTHS XHMHHU BBICOKOMOJIEKYISPHBIX 2/0 OK 01, OK 02, I1P62, T1PG3,
coeTHHEHHUS. COCIMHEHUI: MOHOMEp, MOJIMMEDP, CTPYKTYPHOE 3BEHO, OK 03, OK 04, I1P65, T1P69,
CTENECHb MOJUMEPU3ALMHU, CPEIHSS MOJIEKYJIsIpHas OK 05, 0K 06, | IIP610, ITP611,
macca. OcHOBHbBIE METO/IbI CHHTE3a JIP2, JIP3,JIPS,
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUH - MOJMMepu3anus JIP9,J1P20, JIP27,
U MMOJIUKOHIEHCALIHS. JIP28, JIP29,
JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE 212
B TOM wu4mciae mnpakTHYecKMX H J1a00paTOPHBIX 212
3aHATHI
JlaboparopHoe 3ansitue Ned. «/3yueHue cBOWCTB 212 OK 01, OK 02, ITP63, T1P6S5,
MMOJIMDTHIIEHAY. OK 03, OK 04, 11P66, 11P6S,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
PA3JIEJI 2 OBIIASA 1 HEOPTAHUYECKASA XUMM S 91/24
Tema 2.1 JlupaKkTuyecKue eTUHUIBI, COAePKAHUE 6/0
Crtpoenue aTtoma. XuMHYeCKui d7eMeHT. AToM. SInpo atoma, M30TOIBI. 2/0 OK 01, OK 02, I1P61, TTPG6,
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Ilepuoauyeckuii 3aK0H U OnekTpoHHas 000y0uKa. ODHEPreTUYecKue YpPOBHH, OK 03, OK 04, I1P69, TTPG11
Ilepuoanueckasi cucrema MOJlypOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- 3JIEMEHTHI. OK 05, OK 06, JIP2, JIP3,JIPS,
xumudecknx diemenTon .M. | Ocobennoctu pacnpeeneHus 3JIEKTPOHOB o OK 07, OK 08, | JIP9,J1P24, JIP25,
MenpeseeBa opOuTaIsiM B aTroMax »3JEMEHTOB TMEPBBIX YEThIPEX OK 09 JIP26, JIP32
MEePHOIOB. DJIEKTPOHHAs KOH(PHUTypaIHs aTOMOB. MP2, MP4, MP9,
Ilepuonnueckuii 3axkoH u llepuogmyeckas cucrema MP10, MP16,
xumuueckux osneMmenToB J.M. MengeneeBa. CBs3b MP21,
MEepUOANYECKOro 3akoHa u Ileproanueckol CUCTEMBI MP22,MP24,
xumMuueckux  anementoB .M.  Mengeneera ¢ MP26,MP28,
COBPEMEHHOMN TeopueHn CTPOECHUSA aTOMOB. MP30,MP38 MP3
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKUX 9,MP46
DJIEMEHTOB M 00pa3yeMbIX MMHU TPOCTBIX W CIIOKHBIX
BEIIECTB [0 TpymmaM U [epuojaM. 3HA4YeHUe
MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.
B TomM uymcie npakTHYECKHX H JIADOPATOPHBIX 4/0
3aHATHH
[IpakTuueckoe 3anstue Ne 6. PenieHue mpakTHYECKUX 2/0 OK 01, OK 02, I1P66, I11PG9,
3aJIaHUl Ha COCTaBJICHHE DJJIEKTPOHHO-TpadUUecKux OK 03, OK 04, [1P610,
dbopmyn anemMeHToB 1-4 mepuoaoB. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktuueckoe 3anstue Ne7. Pemenue mpakTUKO- 2/0 OK 01, OK 02, I1P66, ITPGY,
OPUECHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUN  Ha OK 03, OK 04, I1P610,
XapaKTepU3aLHI0 XUMHUYECKHUX JJIEMEHTOB OK 05, OK 06 JIP16, JIP23,
«MeTalnIMyeckue M HEMETaUIMYEeCKHE  CBOICTBa, JIP25,
3IIEKTPOOTPULIATEIBHOCTh M CPOJCTBO K DIEKTPOHY JIP28,J1P29,
XMMHYECKHX DJJIIEMEHTOB B COOTBETCTBHE C HX MP1, MP4, MP12,
SJICKTPOHHBIM ~ CTPOEHWEM W TIOJIOKEHWEM B MP16, MP21,
MEPUOJNYECKON CUCTEME XMMHYECKUX dieMeHTOB J[. . MP30, MP33,
Meuneneesay. MP38
Tema 2.2 J{MIakTHYecKue eMHUIbI, COJePKAHUE 4/0
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CTtpoeHue BelecTBa. Bunel xumuyeckoil cBsizu (KOBaJ€HTHAsI HEMOJSpHAs U 4/0 OK 01, OK 02, [1P61, I1PG6,
XuMHu4Yeckas cBfA3b MOJISIpHAs, HWOHHAsA, MeTauiyeckas). MexaHu3Mbl OK 03, OK 04, I1P69, I1P611
0o0pa3oBaHWsl  KOBAJICHTHOM  XMMHYECKOW  CBS3U OK 05, OK 06, JIP2, JIP3,JIPS,
(oOMEHHBIH W JIOHOPHO-AKIIETITOPHEIN). Bomopomnas OK 07, OK 08, | JIP9,JIP24, JIP25,
CBSI3b. BanenTtHocTs. DJIEKTPOOTPUIIATETLHOCTb. OK 09 JIP26, JIP32
Crenenpb okucaeHus. MIoHbI: KaTHOHBI 1 AHHOHBI. MP2, MP4, MP9,
BemectBa  MOJIGKYJISIPHOTO U HEMOJICKYJISIPHOTO MP10, MP16,
CTpOEHHMs. 3aKOH TIOCTOSIHCTBA COCTaBa BELIECTBA. MP21, MP22,
Tunbl KpUCTAUIMYECKUX  PEHIETOK. 3aBUCHUMOCTh MP24, MP26,
CBOICTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOW PELIETKHU. MP28, MP30,
MP38, MP39,
MP46
Tema 2.3 JlunakTH4YecKne eIMHUIBI, COIepPKaHue 9/4
JAucnepcHble CHCTEMbI Hucnepcupie  cucteMbl.  KoymmomaHble  CHCTEMBI. 3/0 OK 01, OK 02, I1P61, I1PG6,
(¢axrTops! ux ycroiiuuBocTu | Mctunnbie pactBOpbl. PactBopeHune kak (U3MKO- OK 03, OK 04, I1PGY, I1PG11
XUMHYECKHI rpotiecc. PactBopsI. Croco0sbI OK 05, OK 06, JIP2, JIP3,JIPS,
NPUTOTOBJIEHUST pacTBOpPOB. PacTBopumMocTs. MaccoBast OK 07, OK 08, | JIP9,JIP24, JIP25,
JIOJIS PacTBOPEHHOTO BEIIECTBA. [IpenenbHO OK 09 JIP26, JIP32
JOIIYCTUMBIE KOHLEHTPALlMM M HMX HCIOIb30BaHUE B MP2, MP4, MP9,
OIIEHKE 2KOoJIoTHYeckoi 6e3onacHocTr. Knaccudukarus MP10, MP16,
JMCTIEPCHBIX CUCTEM MO cocTaBy. CTpoeHue U GpakTopbl MP21, MP22,
YCTOMYMBOCTH JIHCHEPCHBIX CHCTEM. Pacmo3HaBaHue MP24, MP26,
UCTUHHBIX PacTBOPOB, KOJUIOUJIHBIX pacTBOPOB U MP28, MP30,
rpyooaucnepcHelx  cucteM. CTpoeHHe  MMIIEIUIBL. MP38, MP39,
PaccenBanme cBera TpH MPOXOXKIECHUH CBETOBOIO MP46
Mydka Yepe3 ONTHUYECKH HEOJHOPOJHYIO  Cpeay
(oddexra Tunpans). Uccnenoanue CBOMCTB
JIMCTIEPCHBIX CUCTEM JUISl X WICHTU(DUKAINH.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COCP/KAHME 2/0
Pemienne  NMpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX OK 03 I1P61, TTIPG3,
3aJlaHU Ha JUCIEPCHBIE CUCTEMBI, HCIOJIb3yEMbIE B JIP12, JIP13,
OBITOBOM u MIPOU3BOJACTBEHHOMN JIEATEIbHOCTH JIP26, MP11,
YyeJIoBeKa, C MO3MIMM DKOJOTMYeCKOl 0e30IacHOCTH MP38, MP39,
NOCECACTBUM W TPaMOTHBIX pELICHUH mpolIeMm, MP46

CBA3aHHBIX CO CTPOUTCILCTBOM.
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B TomM uymncie npakTHYeCKHX H JIADOPATOPHBIX 4/4
3aHATHIl
JlabopaTtoproe  3amsTHE  No5 «[IpurotoBiieHne 2/2 OK 01, OK 02, I1P63, ITP6S,
pacTBOPOBY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaGopaTopHoe 3aHSTUC Ne6 «HccnenoBanue 212 OK 01, OK 02, I1P63, I1P6S5,
JIUCTIEPCHBIX CUCTEM). OK 03, OK 04, 11P66, 11P6S,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.4 JnpaKkTuyeckue eJMHULbI, COAePKAHUE 14/6
Knaccupuxanus KucinoTel kak SJIEKTpONHUTHI, WX KIaCCH(PUKAIMSA T10 4/0 OK 01, OK 02, I1P063, ITP64,
HEOPraHW4YeCKUX COCMHEHUH | pa3IWYHBbIM MpHU3HAKaM. XUMUYECKHUE CBOWCTBA KUCIOT OK 03, OK 04, I1P65,
B CBETE€ TEOPUU ODIICKTPOJUTUUYECKON ITHCCOIMAIINH. OK 05, OK 06, I1P69,ITP610,
Oco0OeHHOCTH B3aMMOJCHCTBUSI KOHIIEHTPUPOBAHHOM OK 07, OK 08, I1PG611, ITPG12
CEpHOM M a30THOM KHUCIOT ¢ MeTtajuilaMu. OCHOBHBIE OK 09 JIP2, JIP3,JIP9,
CIIOCOOBI TOMyYEHUST KUCTOTHI. JIP13,JIP20,
OcHOBaHUS KaK 3JIEKTPOJIUTHI, UX KIACCHU(PHUKAIMS T10 JIP24, JIP25,
pa3sIM4yHbIM  NpU3HAaKaM. XHMHYECKHE  CBOMCTBA JIP26,JIP27,

708




OCHOBAHMH B CBETE€ TEOPUU DIECKTPOJIUTHUYECKON JIP28, JIP29,
auccouranuu. PasiiokeHne HepacTBOPHUMBIX B BOJE JIP34
OCHOBaHHH. OcCHOBHEIC CII0COOBI MOJTYYEHHUS MP2, MP4, MP7,
OCHOBaHMHI. MP8, MP9, MP16,
Comu kak »nekTponuThl. Colin cpeaHue, KHUCIble U MP21, MP22,
OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU MP26, MP28,
AJIEKTPOJIUTHUUECKON IYICCOIIMAIINN. CroocoOsnl MP30, MP46
IIOJIy4EHUS COJICH.
I'maponuz coJiei. Coneobpa3yromue u
HeconeoOpasytome okcuabl. OCHOBHBIE, aM(oTepHBIE
1 KHCIIOTHBIC OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHJIa
OT CTEMCHU OKHCJICHHS OOpa3yloIlero ero MeTauia.
XuMHYecKue cBorcTBa OKCUA0B. [lomyueHne okcuos.
XapakTepucTuka  COCTaBa,  CTPOCHHUsS,  CBOWCTB,
MOJly4eHUsI W  TNPUMEHEHHS OCHOBHBIX  KJIAacCOB
HEOPTraHWYECKUX  COCAUHEHUN: OKCHJIOB, KHUCIOT,
OCHOBaHUN M conell. HoMmeHkiaTypa HeOpraHu4ecKux
BeleCTB. ['eHeTHUeckass CBA3b  HEOPTaHUYECKUX
BEIIECTB, MPUHAIJICKANTUX K PA3ITMYHBIM KIJIACCAM.
B TOM umcie mnpakTHYecKMX H Ja0G0paTOPHBIX 10/6
3aHATHI
[Ipaktrueckoe 3ansatue No §. PemieHue mpakTHYeCKUX 2/0 OK 01, OK 02, 11P66, 11PG69,
3aJaHui 1O  KJIacCUpUKAIMM, HOMEHKJIAType | OK 03, OK 04, I1P610,
XUMHYECKMM (OpMyJlaM HEOPraHWYECKUX BEIIECTB OK 05, OK 06 JIP16, JIP23,
pa3IMYHBIX KJIAcCOB (yrapHbIM TIa3, YIJIEKHCIBIA ra3, JIP25,
aMMMaK, TalleHas M3BeCTh, HETallleHas M3BECTh, JIP28,JIP29,
MUTbEBasl COAAa W JPYTHX): Ha3blBaThb M COCTaBISATh MP1, MP4, MP12,
bopmyIBI XAUMHAYECKUX BENIECTB, OIPEIEIISITh MP16, MP21,
IIPUHAJJIEKHOCTD K KJIACCy. MP30, MP33,
MP38
[Ipaktuueckoe 3anstre Ne 9. CocrapieHue ypaBHEHHM 2/0 OK 01, OK 02, I1P66, ITPGI,
peaKkuuii Ha THAPOIU3 COJIEH. OK 03, OK 04, 11P610,
OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
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MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38
IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COIeP:KAHUE 6/6
JlabopaTtoproe  3amstme  No7.  «Mnentuduxanus 2/2 OK 01, OK 02, I1P63, ITP6S,
HEOPraHMYECKUX BEIIECTB C UCIOJIB30BAaHUEM UX OK 03, OK 04, I1P66, ITPGS,
(UBUKO-XUMHYECKUX CBOICTB, XapaKTEePHBIX OK 05, OK 06 I1P610, ITP611,
KAueCTBEHHBIX peaknuil. KauecTBeHHbIE peakuuu Ha [1P612
cynbar-, kapOoHAT- M XJIOPUA-aHHUOHBI, HA KAaTHOH JIP12,
AMMOHHS . JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlabopatopHoe  3aHste  Ne8.  BzammopeiictBue 212 OK 01, OK 02, IT1P63, T1P6S5,
METAJIOB C KUCI0TaMHU OK 03, OK 04, I1P66, 11P6S,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaboparopHoe 3ansTHEe No9 «Peakiuu TuapoIn3a. 212 OK 01, OK 02, I1P63, ITP6S5,
WccnenoBanue cpeasl pacTBOPOB COIei, 00pa30BaHHBIX OK 03, OK 04, I1P066, ITPGS,
CHJIBHBIMU U CJIAOBIMM TMPOTOJIUTAMH, U MX PEAKIHH C OK 05, OK 06 I1P610, ITP611,
pacTBOpaMM ~ IeJIOoYd M KapOoHaTa  HATPHA. [1P612
CocraBiieHHe peaklnii THAPOIN3a COJICH. JIP12,
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JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.5 JIMIakTHYecKue eMHUIbI, COJIePKAHUE 10/0
XuMHYeCKHe peakunu Xumuueckass peaknus. Kiaccudukanumss XUMHUECKHX 2/0 OK 01, OK 02, I1P63, T11P64,
peakiuii B HEOPraHWYECKOW U OPraHUYECKON XHMHHU. OK 03, OK 04, I1P65, ITPGY,
3aKOH COXpPaHEHMSI MACChl BEIIECTB, 3aKOH COXPaHCHUS OK 05, OK 06, I1P610, ITPG11,
U IIPEBpALICHUS JHEPIMM IIPU XUMHUYECKUX PEaKIMIX. OK 07, OK 08, [1P612
CKOpOCTh peakili, €€ 3aBUCUMOCTb OT Pa3IMYHbIX OK 09 JIP2, JIP3,JIP9,
daktopoB.  OOpaTumble  peakiUU.  XUMHUYECKOE JIP13,J1P20,
paBHOBecue. DakToppl, BIUSAIOIIME HA COCTOSHUE JIP24, JIP25,
xumuueckoro pasHoBecus. Ilpunuun Jle Illarense. JIP26, JIP27,
INousTus: «OKHMCIIATEIIbY, «BOCCTaHOBUTEIbY, JIP28, JIP29,
«OKHUCIIEHHE)», «BOCCTAHOBIIEHHE», «OKHCIUTEIHLHO- JIP34
BOCCTAHOBUTEJIbHBIE  pEAKUMU» [UIBI  XUMHUYECKUX MP2, MP4, MP7,
peakuuii 1O  W3MEHEHHUI0  CTENEHU  OKHUCICHUS MP8, MP9, MP16,
XUMHYECKHX DJIEMEHTOB. MP21, MP22,
MP26, MP28,
MP30, MP46
B TOM umcie mnpakTHYeCKMX H Ja00paTOPHBIX 8/0
3aHATHH
[Tpaktuueckoe 3ansTue Nel(Q. KonmmuectBeHHbBIC 2/0 OK 01, OK 02, I1P66, ITPGY,
OTHOIIIEHUS B XUMHU. OCHOBHBIE KOJTMYECTBEHHEIC OK 03, OK 04, I1P610,
3aKOHBI B XUMHH U PacUeThl 10 YPaBHEHUSM OK 05, OK 06 JIP16, JIP23,
XUMUYECKUX PEAKLIUU. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
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IIpakTuueckoe 3anatue Ne 11. Pacuet ckopocteit
XUMHUYECKOW PEaKLUU.

2/0

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

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

[TpakTnueckoe 3anstue Ne 12. CocraBiieHue ypaBHEHUN
OBP metonom aekTpoHHOro 6ananca. OnpezaeneHue
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

2/0

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

T1P66, T1PGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

ITpakTnueckoe 3ansatue Ne 13. CocTtaBieHne ypaBHEHUN
OBP mMeTo10M 371€KTPOHHO-MOHHOTO OanaHca.

2/0

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

T1P66, I1P69,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

Tema 2.6
Kunnernueckue
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKIuu

JunakTuyeckne eIMHUIbI, COIEPKAHNE

8/4

Xumnueckue peakiuu. Krnaccudukanus XUMHYECKHX
peaknmii: 1Mo (¢a3zoBoMy cOCTaBy (TOMOTEHHBIE H
reTeporeHHble), MO HCIOJIb30BAaHUIO  KaTajau3aTropa
(KaTaIMTUYECKUE U HEKaTaTUTUYECKHUE).

CKOpoCTh peaklMM, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
(GakTOpOB:  HPUPOABI  PEATHUPYIOIIUX  BEIIECTB,
KOHIEHTPAllUN pPEarupyrolyux BEIIECTB, TEMIEPATyphl

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

[1P63, [1P64,
T1P65, TIPGY,
TP610, TIPG11,
TIP612
JIP2, JIP3,JIPY,
JIP13,JIP20,
JIP24, JTP25,
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(mpaBwio  Bant-T'odda), mnmomamu peaknMOHHON
IIOBEPXHOCTH, HaJIn4ust KaTaJn3aTopa. Pons
KaTaju3aTopoB B  MPUPOJE U  NPOMBIILICHHOM
IIPOM3BOJICTBE.

JIP26, JIP27,
JIP28, JIP29,
JIP34
MP2, MP4, MP7,
MPS, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

2/0

OHeprus akTUBAaUMU. AKTHUBUPOBAHHBIH KOMILUIEKC.
KaranuzaTtopel u karanu3. Ponp Karamm3aTopoB B
IIPUPOJIE U IMPOMBIIIEHHOM IIPOU3BOJCTBE.

OK 03

I1PG1, I1PG3,
JIP12, JIP13,
JIP26, MP11,
MP38, MP39,
MP46

B TOoM uymciie nNpakTHYeCKHX M Ja00pPaTOPHBIX
3aHATHH

4/4

Jlaboparoproe  3anatue  NelO. «Onpenenenue
3aBUCHMOCTH CKOPOCTH pPEaKIUU OT KOHIICHTPAIUU
pearupyromux BeUeCTBY.

2/2

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

T1P63, TIP65,
T1P66, TIPGS,
T1P610, TTP61 1,
TIP612
JIP12,
JIP13,JTP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlaGopatopHoe  3anarue  Nell. «Onpenenenune
3aBHCHUMOCTH CKOPOCTHU PEAKIIMH OT TEMIIEPATyPhI».

2/2

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

I1P63, TIPGS,
I1PG6, I1PGS,
I1P610, ITP611,
[1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
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MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.7 JMIaKTHYeCKHe eJMHUIBI, COJepKaHue 12/2
Tepmoaunamuveckune Knaccudukanus XUMUYECKUX PEaKIHii: MO TEIIOBOMY 2/0 OK 01, OK 02, [1PG3, I1P64,
3aKOHOMEPHOCTH NPOTeKaHus | YPPeKTy (SK30TEPMUYECKUE, HSHAOTEPMHUECKHUE), IO OK 03, OK 04, I1P65, T1PG9,
XUMHUYECKHUX peaKkuuid. obpatuMocTu (oOpatumbie U HeoOpaTuMbIe). TerioBbIe OK 05, OK 06, | TIIP610, ITP611,
PaBHOBecHe XUMHYECKUX 3pPEeKT XUMHUYECKUX peakuuid. TepMOXUMHUECKUE OK 07, OK 08, [1P612
peaxkumii ypaBHeHua. OOpatumocTh peakiuil. XHUMHYECKOE OK 09 JIP2, JIP3,J1P9,
paBHOBECHE UM €ro CMEUIEHHE TOoJA JCHCTBUEM JIP13,JIP20,
pasIuyHBIX (DAKTOPOB (KOHILICHTpAIUs PEarcHTOB WIIH JIP24, JIP25,
IPOAYKTOB peakluu, JaBlI€HUE, TeMmIeparypa) s JIP26, JIP27,
CO3JaHUsI  ONTUMAJBHBIX  YCJIOBUH  IPOTEKaHUs JIP28, JIP29,
XUMHUYECKHX IPOIECCOB. JIP34
[Tonsitie 00 HTAIBIIMK W SHTpoONUH. DHeprus ['nodoca. MP2, MP4, MP7,
3akoH I'ecca u cieacTBUS U3 HETO. MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIePKAHME 2/0
Ponp cmenieHuss paBHOBECHS B TEXHOJIOTMYECKHMX OK 03 I1P61, T1IPG3,
IIPOLIECCAX METAJULYPTHYECKOr0 MPOU3BOICTBA JIP12, JIP13,
JIP26, MP11,
MP38, MP39,
MP46
B TOM umcie nNpakTHYECKHMX W JaG0paTOPHBIX 8/2
3aHATHH
[Ipaxtuueckoe 3anarue Ne 14. ITpunamun Jle IllaTtense. 2/0 OK 01, OK 02, I1P66, ITPGY,
Bnusaue  pasnuuHbIX  (AaKTOpOB Ha  M3MEHEHUE OK 03, OK 04, I1P610,
PAaBHOBECHSI XUMHYECKUX PEAKIIMI. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,JIP29,

MP1, MP4, MP12,
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MP16, MP21,
MP30, MP33,
MP38

[Tpaktnueckoe 3anstue Ne 15. «Pacuer TemioBoro
¢ ¢dexTa XUMUUECKOW peakUuyd U CaMOIPOM3BOIBHOIO
IIPOTEKAHUs PEaKLIA»

2/0

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

I1P66, ITPG9,
I1P610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Ipaktuueckoe 3anstue Nel6. Pemenwe mnpakTuko-
OPUEHTHPOBAHHBIX 33JaHUN HA MIPUMEHEHUE MPUHIIUIIA
Jle-lllarenbe Uit HAXOXKACHUS HAMPABICHUS CMEIICHUS
paBHOBECHS] XMMHYECKOW peakiuu 1 aHaiu3 (akTopoB,
BIIUSIIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

2/0

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

T1P66, T1P6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC CoACpKaHuC

212

Jlaboparoprnoe 3ausitue Nel2. «M3yueHue BIHUSHUS
pa3nmuuHbIX (AKTOPOB HA CMENICHHE XHUMHUYECKOTO
PaBHOBECHSI.

212

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 2.8

I[H}:[aKTI/I‘IeCKI/Ie CAHHUIIBI, COACPKAHUEC

6/2
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DJIeKTPOJIUTHYECKAS
AUCCOLUALMS

OnekTponuTHdeckas aucconnanus. CuiabHbIC U ciadbie
anekTposuThl. Cpena BOJHBIX PAcCTBOPOB  BEIIECTB:
KHCJIass, HEUTpaJibHas, IeJ0YHas. Peaknuu HOHHOTO
oOMeHa. MaccoBasi 10JIsI BEIIECTBA B pacTBOPE.

4/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P62, TIP63,
T1P64, TIP6GS,
T1P69, TIP610,
TIP611, TTP612
JIP2, JIP3,JIPY,
JIP13,JIP20,
JIP24, JIP25,
JIP26, JIP27,
JIP28, JIP29,
JIP34
MP2, MP4, MP7,
MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue

212

B Tom uymciae mnpakTHYecKHX H Ja00pPAaTOPHBIX
3aHATHH

212

Jlaboparoproe 3ausTue Nel3 «Turbl XuMHUYeCKuX
peakimii”.

212

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 2.9

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

18/6
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Metanasnl. Hemerasinbl.
OO0mme cnnocodbI MOTy4eHHA
METAJLJIOB

Meramnbl. [lonoxxenne meramioB B I[lepuomnueckoit 2/0 OK 01, OK 02, I1P62, ITPG3,

cucTeMe XHUMHUeckux sjeMeHTtoB J[.M. MeHaeneena. OK 03, OK 04, [1P64, ITP65,

OCOOCHHOCTH  CTPOEHHUS  JJIGKTPOHHBIX  000JI0YEeK OK 05, OK 06, I1P69, ITP610,

aToMOB MeTayuioB. OOmue (¢u3nuecKue CBOWCTBA OK 07, OK 08, I1P611, ITPG12

MeTtaiyioB. CrilaBpl METAUIOB.  DJIEKTPOXUMHUYECKUI OK 09 JIP2, JIP3,JIP9,

P HallpsDKEHUH METalljIoB. JIP13,JIP20,

XUMHYECKUE CBOMCTBA BAKHEHIIIMX METAUIOB (HATPHHA, JIP24, JIP25,

KaJIWH, KaJIbLMH, MarHui, ajllOMUHHMA, LUHK, XPOM, JIP26, JIP27,

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

OO6mue crocoObl TonydeHus: MeTayioB. [IpumeHeHwme JIP34

MeTalIoB B ObITY U TexHuke. Hemeramnsl. [lonoxenue MP2, MP4, MP7,

HeMmeTaluioB B llepmoamyeckoid cucreMe XUMHYECKUX MP8, MP9, MP16,

anemenToB /.M. MenneneeBa 1 0COOCHHOCTH CTPOSHUS MP21, MP22,

aTOMOB. dusnueckue CBOMCTBaA HEMETAJIJIOB. MP26, MP28,

AmoTrponusi HEMETAUIOB (Ha mNpUMepe KHCIOpoa, MP30, MP46

cepsl, pochopa u yraepona).

XUMHUYECKHE CBOMCTBA BAXKHCHIIUX  HEMETAILJIOB

(ramorenoB, cepsl, aszora, (Qocdopa, yriaepoma u

KPEMHHS) u 150:4 COCMHEHMI (oKcHIoB,

KHCIJIOPOJICOACPKAIIIX KHCJIOT, BOJIOPOJHBIX

COCTMHCHU).

[IpumeHeHne  BaXXHEMIIMX  HEMETALUIOB M HUX

COEJIMHEHUH.

IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COEP:KAHUE 2/0

JlaTb XapakTepucCTHKy »3yeMeHTaM (cepebpo, Mejpb, 2/0 OK 03 I1P61, TTIPG3,

ATFOMUHUN ) Kak MeTajjaaM C BBICOKOH JIP12, JIP13,

ANEKTPONPOBOAHOCTBIO.  3HAUEHUE  METAUIOB U JIP26, MP11,

HEMETAUIOB B  NOPUPOAE MW KUZHEIEITEIbHOCTH MP38, MP39,

4eJI0BeKa M OopraHu3MoB. Koppo3usi MeTajuioB: BHJIBI MP46

KOPPO3HH, CIIOCOOBI 3aIIMTHl METAJIJIOB OT KOPPO3HH.

B TOM u4mciae mnpakTHYecKMX H J1a00paTOPHBIX 14/6

3aHATHIA

[TpakTaeckoe 3ansitue Nel7. Pemenue 3amad mo teme 2/0 OK 01, OK 02, I1P66, ITP6I,

«MeTaimiel 1 HeMeTaJlIbD) OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,
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JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Tpaktuueckoe 3anarue Nel8. [lomydyeHrne ruApOKCHIOB 2/0 OK 01, OK 02, I1P66, ITPGY,
AJIFIOMUHUS ¥ [IMHKA U UCCIEIOBAaHUE UX CBOWMCTB OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

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

MP38
2/0 OK 01, OK 02, I1P66, I1PGO,

OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38
2/0 OK 01, OK 02, I1P66, TTPG9,

OK 03, OK 04, [1P610,

OK 05, OK 06 JIP16, JIP23,
JIP25,

JIP28,JIP29,

MP1, MP4, MP12,

MP16, MP21,

MP30, MP33,
MP38

[Ipaktrueckoe 3anarue Nel9. BnusnHue nerupyromimx

9JIEMEHTOB Ha  CBOMCTBa, pacmuppoBKa MapoK
aerupoBanHoi cranu (Mo, V, Cr, B, Si)

[Tpaktuyeckoe 3anstue Ne 20. BiusHue nerupyrommx

JJIEMEHTOB Ha  CBOMCTBa, pacmudpoBKka Mapok
nerupoBannoit cranu (Ni, Ti, Co, W, Mn)

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

6/6
Jlaboparoproe 3ausitue Nel4. KauecTBeHHBIE peakIuu

2/2 OK 01, OK 02, [1P63, TTPGS,
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Ha KaTHOHBI METAJIJIOB.

OK 03, OK 04,
OK 05, OK 06

I1P66, T1PGS,
I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Jlaboparoproe 3ansatue NelS5. Koppos3us metannoB u
CIIOCOOBI 3aIIUTHI OT KOPPO3HUH.

2/2

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

[1P63, TIP65,
T1P66, TIP6S,
TP610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopaTtopnoe  3amstTue  Nel6. Uccnenoanue
bu3NYECKUX W XUMHUYECKHUX CBOMCTB METAIJIOB U
HEMETaJJIOB.

2/2

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

T1P63, TIP6S5,
[1P66, TTPGS,
TP610, TIP611,
P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
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Tema 2.10 JlunakTuyeckne eIMHUIBI, COePKAHUE 4/0
XuMHuA ¥ :KM3Hb Ponp xuMmum B oOecleUeHHMH  JKOJIOTMYECKOM, 2/0 OK 01, OK 02, I1P61, ITP63,
SHEPreTHYECKOW W MHINEeBOW O€30MacHOCTH, Pa3BUTHH OK 03, OK 04, I1P6S5, ITPGY,
MeauiuHbl. [loHATHE O HAyYHBIX METOJaX MO3HAHUS OK 05, OK 06, I1P610, ITP611,
BEIIIECTB M XUMHUUYECKHX peakiuid. [IpencraBnenus o6 OK 07, OK 08, [1P612
OOIIMX  HAYYHBIX  OPUHIUIAX  IPOMBIIUIEHHOTO OK 09 JIP2, JIP3,JIPS,
MOJYyYECHUS] BaXKHEHIIMX BeIIecTB. YeloBeK B MHUpE JIP9,JIP12,
BEIIECTB UM MAaTEpPUAIOB: BAXXHEHUIIWE CTPOUTEIILHBIC JIP13,JIP20,
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHayibl, KpPacKH, JIP22,J1P23,
CTEKJIO, KepamMuKa, MaTepuaibl [JIs DJIEKTPOHHUKH, JIP24,J1P25,
HaHOMaTepHuayibl, OpPraHUYeCKHME ¢  MHUHEpaJIbHbIC JIP26,J1P27,
ynoOpeHusi. XuMHUST W 3I0POBbE YEJIOBEKA: TMpaBHIIA JIP28,J1P29, JIP32
HCTIOJIb30BaHUS JICKAPCTBEHHBIX MPENApATOB, IMpaBUia MP1, MP2, MP3,
0€30MacHOTO HCMOJB30BAHMS IpEnapaToB OBITOBOM MP4, MP7, MPS,
XMMHH B TIOBCEIHEBHOM KU3HU. MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
Pelenue NnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX OK 03 I1P61, TTIPG3,
3a/IaHUil Ha CBOMCTBA, COCTAB, MOJy4eHHe 1 0e30macHoe JIP12, JIP13,
WCIIOJIb30BAHUE BAXKHEUILIMX HEOPraHUYECKUX BEILECTB JIP26, MP11,
B OBITY U IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa MP38, MP39,
MP46
Paznesn 3. UcciienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(epbl 14/4
Tema 3.1 JuaaKkTH4YecKre eIMHNLbI, COJIepPKAHue 8/2
XuMUYeCKUuil aHAJIU3
TeXHHUeCKHii BObI XUMHYECKAH aHaIN3 TEXHUYECKUN BOALI. Ha3zHadyeHume 2/0 OK 01, OK 02, I1P61, ITPG3,
TEXHUYECKON BONbI. TpeOoBaHMS K TEXHUYECKOW BOJE OK 03, OK 04, I1P65, ITP69,
110 TPYIIaM MOTPEOJICHHUS. OK 05, OK 06, | TIIP610, ITP611,
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KayecTBO  TexHHMuYeCKOHM  BOJBI  pa3HBIX  BHUJIOB. OK 07, OK 08, [1P612
XUMHUYECKUN aHAIN3 U MPOU3BOJCTBEHHBIM KOHTPOJIb OK 09 JIP2, JIP3,JIPS,
cocTaBa TexHUYeCKOoW Bojabl. CyIIHOCTh MeETOJa JIP9,JIP12,
TUTPOBAHUA. JIP13,JIP20,
JIP22,J1P23,
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-OPHMEHTHPOBAHHOE COACPKAHUE 2/0
AHanu3 TEXHUYECKON BOJBI Ha JKECTKOCTb U JIpyrue OK 03 I1PG1, I1PG3,
nokazarenu. KHCJIOTHOCTh U IIEIOYHOCTH  BOJBI. JIP12, JIP13,
Ompenenenne 00mel ©W CBOOOJHOW IMIETOYHOCTH JIP26, MP11,
(KMCIIOTHOCTH) MeTOJOM THUTpoBaHus. pH cpeabl u MP38, MP39,
MeToABbI ee omnpeneneHus. JKeCcTKOCTh BOAbI U METOJbI MP46
€€ OIpeJICICHHUS.
B TOoM uymciie npakTHYeCKHX M JA00pPaTOPHBIX 4/2
3aHATHI
[Ipaktuueckoe 3austue Ne 21. CrmocoObl BBIpaKeHUS 2/0 OK 01, OK 02, I1P66, ITPGY,
KOHLEHTPaLuu pacTBOpOB: MaccoBast J0JIs OK 03, OK 04, I1P610,
PaCTBOPEHHOI'O0 BEILIECTBA, MOJSApPHAs M MOJISJIbHAA OK 05, OK 06 JIP16, JIP23,
KOHIIEHTPALUH. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
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MP30, MP33,
MP38

IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE

212

JlaGopatopnoe 3amstue Nel7. «Ompenenenue oOIIe
YK€CTKOCTHU BOJIbI METOJIOM TUTPOBAHUSIM.

212

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

T1P63, TIP65,
[1P66, TIPGS,
[1P610, TIP611,
P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 3.2
XMMUYeCKUI aHAJIU3 BO3yXa

JupaKkTH4YecKne eTMHUIbI, COepPKAHUe

6/2

XUMHYECKUN COCTaB aTMOC(EPHOro BO3AyXa, BO3TyXa
paboueii 30HBL. BpemHeie BemiecTBa U TMPUMECH B
BO3/yX€ *KHUJIbIX MIOMEIICHUH, B BO3Jyxe paboueil 30HBbI.
HopmartusHbie nokymenThl. [locnencrBus Bo3aencTBus
BBICOKOM  KOHLEHTpAalMM  YIVIEKUCIOrO0 rasa Ha
OpPraHu3M 4elloBeKa. Meponpusaruss 10 CHUKEHUIO
YPOBHSI  3arpsA3HEHHOCTHM  BO3AyXa  HCCIELyeMOMU
KOMHAaTHI.

1/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P61, TIP63,
[1P65, TIPGY,
T1P610, TIP611,
TP612
JIP2, JIP3,JIPS,
JIP9,JTP12,
JIP13,JIP20,
JIP22,JIP23,
JIP24 JIP25,
JIP26,J1P27,
JIP28 JIP29, JIP32
MP1, MP2, MP3,
MP4, MP7, MPS,
MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
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MP28, MP30,

MP33, MP36,
MP39, MP45
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEP:KAHNE 1/0
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX OK 03 I1P61, T1PG3,
3aJIaHnMN Ha  pacyer KOJIWYECTBA  BEIIECTBA, JIP12, JIP13,
KOHIIEHTpAIlMi BPEIHBIX TpuMeceld B aTmMochepHOM JIP26, MP11,
BO3/1yX€ U BO3/1yX€ MOMEILECHUM. MP38, MP39,
MP46
B TOM umcie mnpakTHYeCKMX H Ja00pPATOPHBIX 4/2
3aHATHII
[TpakTdeckoe 3ansitue Ne22. ['urmeHWYecKas OICHKA 2/0 OK 01, OK 02, 11P66, 11PG69,
CTEIIEHU 3arpsA3HEHUs BO3JyXa IOMEILEHUS Ha OCHOBE OK 03, OK 04, I1P610,
COTIOCTABJICHUSI KOHIIGHTpAIlMUd JUOKCHAA YIJiepoaa C OK 05, OK 06 JIP16, JIP23,
COOTBETCTBYIOIIUM T'MTHEHUYECKUM HOPMATUBOM. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IIpodeccnoHanbHO-0OPHEHTHPOBAHHOE COCP/KAHME 212
JlaboparopHoe 3aHIATHE Nel8. «OmnpenencHue 2/2 OK 01, OK 02, I1P63, ITP6S5,
COJIepXKaHUsl YIJIEKUCIOTO Tra3a B BO3JyXe MOMENICHUs OK 03, OK 04, I1P66, ITPGS,
AKCIPECC-METOIOM. OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,

JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
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MP33, MP46

IIpome:xxyTOoyHas aTTecTanusa 1M PepeHpPOBAHHbIN 3a4eT

Bcero: \

133/36
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3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Tempbl 1a00paTOPHBIX U (MJIH) MPAKTHYECKUX
3aHATHI

Kparkoe conepxxanue/ onucanue (neiab
padoThI)

Cnenuajau3upoBaHHoe 000py/10BaHHe,
TeXHHYecKHe CpeacTBa, IPOrpaMMHOe
ob0ecrieyeHnue (Mpu HEOOXOTUMOCTH)

Paznesa 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe  3ansitue  Nel.
ATUJICHA U U3YYEHUE €r0 CBOMCTB

[Tonyuenue

[lonydyenue B J1abopaTopuu 3TUJICHA peaKIUei
JleruapaTauuei CIIUPTOB. N3yuenue
XUMHYECKUX CBOWCTB dJTWUJICHA JeHCTBHEM
STWIEHa Ha OpOMHYIO BOJY, IOJKHUCICHHYIO
pacTBOpPOM IMepMaHraHaTa Kajus.

Henu paboTsi:

1. HayuuThCs moiay4arh STUIICH;

2.Hayuntbcss  ompenenats  (QU3MYECKUE WU
XUMHUYECKHE CBOICTBA STUJICHA.

3.YMeTh NoATBEPKIaTh IPOLECCHl YPAaBHEHUSIMU
peaKIuid.

[Tpobupku, mpodka ¢ ra300TBOAHON TPYOKOH,
IITaTUB, CIUPTOBAsI TOPEIIKA, CIUYKH, STUIOBBIN
CIMPT, KOHIICHTPUPOBAHHAsI CEPHAsI KUCIIOTA,
necok, OpoMHasi BOAa, pacTBOp IMepMaHraHaTa
KaJus

[Mpaktnueckoe 3amsarue Ne 2. CocraBieHne

Ha3BaHWW  YIJIEBOJOPONOB 1O  dopMynaM H
Ha3BaHusAM. PemeHne pacy€érHBIX 3a7a4  Ha
ompezeneHne 00BbEMA, KOIMYECTBA HCXOTHOTO
BEILIECTBA

I'omonorus, nzomepus. IIpencrasienne o
KJaccu(UKAIUYA OPTAHUYECKUX BEIIECTB.
Homenkiatypa opraHM4ecKux COeTMHEHUN
(cucremaTuveckas) U TPUBHAIbHBIE HA3BAHUS.
Hemu paboThr:
1.HayuuTscs cocTaBasTh GOPMYIBI
YIJIEBOJIOPOJIOB;

2. HayuuThcs pemarb pacuéTHbIE 3a4a4u 110
YPaBHEHUSAM PEAKIHI NpeBpaIieHus
YIII€BOJOPOOB;

3. HayunThcs pemaTh pacu€THbBIC 3aa4M Ha

00BEM BelIecTBa, Maccy, KOJIMYECTBO BEIIECTBA.

Ta6muna /.. MenneneeBa, Tabiuia
TOMOJIOTHYECKOTO PsiJia PeaeIbHbBIX
YTIICBOIOPOJIOB.

[TpakTnueckoe 3anstue Ne3. Pemienune nemnoyexk
MIPEBPAILLIEHUI HA TEHETUYECKYIO CBSI3b MEXIY
KJIacCaMU YTJIEBOJIOPOJIOB. Pelienne pacuyeTHbIX
3a7a4 110 YPAaBHEHUSM pEAKLHMM C Yy4acTUEM
YTJIEBOAOPOIOB.

I'omonorus, nuzomepus. [Ipencrasnenue o
KJ1accU(UKALMU OPraHMYECKUX BEIIECTB.
Homenknatypa opraHiueckux COeqMHEeHHH
(cucTemaruyeckasl) 1 TPUBHAIbHbBIE Ha3BAHUS.
emu paboThI:

1. 3akpenuTh NOJIyYEHHBIE PAaHEE TEOPETUUECKHE

Ta6numna /.. MenneneeBa, Tabnuia
TOMOJIOTHUYECKOTO psifia HempeaeTbHbBIX
YTIICBOIOPOJIOB
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MPEJICTABICHUS O TUIIAX XUMHUYECKUX PEAKIIUH,
MEXaHU3MaxX UX MPOTEKaHUs Ha MpUMepe
XHMHYECKHX CBOMCTB aJIKEHOB, aJIKUHOB,
JTMEHOBBIX YTIIEBOAOPO/IOB;

2. Pa3BuBaTh HaBBIKH COCTABJICHUS Ha3BaHUM
BEIIECTB, CTPYKTYPHBIX (hOPMYIT H30MEPOB.

3. HayuuTthcs pemaTh pacu€THbIC 3a4a4M 110
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
YTJIEBOJAOPOIOB.

[Ipaktuueckoe 3ansatue Neo4. KauecTBeHHBIE
peakuuu OJIHOATOMHBIX, MHOI0aTOMHBIX
CIIUPTOB, YKCYCHOM KHUCIIOTBI

Omnpenenenne Ka4YeCTBEHHBIX PEAKIUN HA
OJIHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.
Henu paboTsi:

1. IIpogenaTts Ha MpaKTUKE KaueCTBEHHbBIE
p€akuuu NpcACIbHbIX OAHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB;

2. I/ICCHGILOBaTI) XUMHYECKHE CBOICTBA
KapOOHOBBIX KUCJIOT Ha MPUMEPE YKCYCHOM
(3TaHOBOI1) KUCIIOTBHI.

3.YMeTh NoATBEPK1aTh MPOLECCH] YPABHEHUSIMU
peaKkuuid.

[IpoGupku, ciupToBKa, AepKATEINb Is
IpOOHPOK, CIIHPaIb U3 METHOM MPOBOJIOKH,
HINATeNb IS CYXMX BELIECTB, STHJIOBBIN CIIUPT,
TIIMLEPHUH, YKCYCHAasl KUCII0Ta, TUIPOKCH]T
HaTpus, heHondTareHH, OMMIKA MarHus,
KapOOHAT HATPUS

[Tpaktueckoe 3ansatue Ne 5. IlomydeHue u
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI

HccnenoBanue CBOMCTB YKCYCHOM KUCIIOTHI.
[lenp: HayuUTHCS ONPENENATh CBOMCTBA
YKCYCHOM KUCJIOTBI, IIOATBEPKAAT XUMUUECKUE
CBOMCTBA YPABHEHUSIMH PEAKIINI

1. MccrenoBarh XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT Ha MPUMEPE YKCYCHOM
(3TaHOBOI1) KUCIIOTHI.

2.YMeTh NOATBEPKIAATh IPOLIECCH YPABHEHUSMU
peaKuuid.

[Tpobupku, criupToBKa, AepKaTeNb 1
MpoOUPOK, CIUPaIIb U3 METHON MTPOBOJIOKH,
IINAaTeNb IS CyXUX BELIECTB, STUIOBBINA CIUPT,
TJIULEPUH, YKCYCHAs KUCI0Ta, THIPOKCUT
HaTpus, GpeHonTanenH, ONUIKN MarHus,
KapOOHaT HaTpus

Pasznen 2. OBIIASA U HEOPTAHUYECKASA XUMUA

[IpakTrueckoe 3aHsTHe  Neb. Pemenue
NPAKTUYECKUX  3a/JlaHuil  Ha  COCTaBJICHUE
AIIEKTPOHHO-TpapUUecKuX (GOopMys 3JIEMEHTOB
1-4 nepnonos.

XUMUYECKUI JJIEMEHT. DHepreTuuecKue
YPOBHH, TTOAYPOBHU. ATOMHEIE opOuTanu, s-, p-,
d- osmeMeHTBl. DJEKTpOHHAs KOH(HUryparus
aTOMOB.

Ta6muma «I1CXD JI.1. MenneneeBa»
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Iens:

1. o6o0meHne 3HaHMI 00 AIIEKTPOHHOM
CTPOCHUHU aTOMOB XUMHUYECKUX JIEMEHTOB;

2. 3aKpeIUICHUE YMEHUS M HABBIKK COCTABJICHUS
AJIEKTPOHHBIX (POPMYJT aTOMOB XHMHUYECKHX
JJIEMEHTOB, a TAK)KE UX IpapHUECKUX
Hn300pakeHUM.

3. 3aKperyICHNEe OCHOBHBIX IMOHSTHI:
«QJIEKTPOHHOE 00JIAKO», «aTOMHAasi OPOUTAIIBY,

«paTuyC».

IIpakTuueckoe 3aHATHE Ne?. Pemenue | [lonmoxxenne  merammoB B Ilepmonmueckoii | Tabnumna «IICXD JI.U. MenneneeBay,
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX | CHCTEME XUMHUYECKUX SJIEMEHTOB J.H. | 2JIeKTpOXUMUYECKUI P HAITPSIKEHUS
3aJlaHuid Ha XapakTepU3alMi XHUMU4YecKuX | MeHeneena. OcobenHocTH CTPOCHUS | METAJIOB.

3IEMEHTOB «MeTamnyeckue/ HEMETATHIECKIE
CBOMCTBA, AJIEKTPOOTPUILIATEIBHOCTh U CPOJICTBO
K DJJEKTPOHY XHMHUYECKMX JJEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U
MOJOKEHUEM B MEPUOJUYECKON  CHUCTEME
XUMHYECKHX deMeHToB J[.J1. MeHaeneeBay.

ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
Ilens:

1. I3y4uTh 37EKTPOHHOE CTPOCHUE XUMUICCKUX
3JICMEHTOB.

2. HayuuThcs onpenensiTh
ANEKTPOOTPHUIATETFHOCTD AJIEMEHTOB 110
tabmune «[1CXD JI.1. MenneneeBay

3. 3akpenuThb yMeHue OTpeNeNiTh

MeTalJIMYecKue/HeMeTaJUINIeCKue CBOICTBa

9JIEMEHTOB.
[Ipaktuueckoe  3anstue  Ne§.  Pemenne | Heopranunueckue BemiectBa, ux kiaccudukanus | Tadbmuna «I[1CX3 JI.U. MenneneeBay.
NPaKTUYECKUX 33/JaHuil M0 KiIacCU(UKALUM, | 0  PasIMYHBIM  TpH3HAKaM. XUMHUYECKHE | DIEKTPOXUMUUYECKUN PsJl HAIPSKEHUS
HOMEHKJIATYpE W XHMHYECKHM  (opMyliaM | CBOWCTBA M Pa3ioKEHHE HEPACTBOPUMBIX B BOJIE | METAIIOB, Ta0ymIa «PacTBOPIMOCTH KHCIIOT,
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIAcCOB | BemiecTB. (OCHOBHBIE  CIIOCOOBI  IMOJIyY€HHs | OCHOBAHUH, CONE».

(yrapHplii Ta3, VYIJEKUCHIBIA Ta3, aMMHAaK,
rauieHas U3BeCTb, HETAIlICHAs] U3BECTh, IUTHEBASI
cola W JIPYyrux). Ha3blBaTb M  COCTaBIATH
dbopMynbl XMMHUYECKHUX BEIIECTB, OIPEACTATh
MIPUHAJIEKHOCTD K KJIAcCy.

HEOPTaHUYECKHUX BEIIECTB.
Lenu paboTsi:

1. ITponenath Ha MPaKTHKE KaYECTBEHHBIE
peaKIi HEOPraHMYECKUX BEIIECTB;

2. UccnegoBaTh XUMHYECKHE CBOMCTBA OKCHJIOB,
Kak BEILECTB, ITUPOKO MPUMEHSIEMBIX B
MIPOMBIIIIICHHOCTH,

3.YMeTh NoATBEPKIATh MPOLIECCHl YPABHEHUSIMU
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peaKkuuid.

[Ipaktuueckoe 3anstue Ne9. CocraBieHue
ypaBHEHUH peaKIuii Ha TUIPOJIU3 COJICH.

HccnenoBanue cpeapl pacCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CJIa0BIMU
nporonuTamu. M3ydenue ux peakuuii ¢
pacTBOpamH LIEI0YH U KapOOHAaTa HATPUSL.

[{enu paboThI:

1.HayuuTbcs cOCTaBIATh ypaBHEHUS THAPOJINA3A
COJICH;

2. HayuuTbcs onpenensath TUIBI THIPOJIN3a;
3.YMeTh NoATBEpKAaTh POLIECCH] YPABHEHUSIMU
peaKIuid.

Taomuma «I1CXD 1I.1. MennaeneeBay.
DIEKTPOXUMHUYCCKUN Pl HAPSOKCHUS
METaJJIOB, Tabymia «PacTBOPUMOCTH KUCIIOT,
OCHOBaHHUH, COJIEH».

[Ipaktuyeckoe 3ansTre Nel0. KonmnuecTBeHHbIE
OTHOLICHUS B XUMUHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUYETHI 110
YPaBHEHUSAM XMMHUYECKHUX PEAKLIMMH.

Knaccudukanms u TUIIBI XUMUYECKUX PEAKIIUN C
y4acTHEM HEOPraHUYECKUX BEILECTB.
CocrapneHrue ypaBHEHUH PEaKIUNA COCIMHEHHS,
pasnokeHus, 3aMmeleHus, oOMeHa, B T.4.
peaKuuii rOpeHus, OKUCIEHUA-BOCCTAHOBJICHHUS.
Iemu:

1.HayuuTbcs cOCTaBISATh ypaBHEHUS
COEIMHEHMUS, PA3NIOKEHUSs, 3aMeIlleHUs, 00MEeHa;
2. Hayuutbcs onpenensts TUIBI PeaKIuii;
3.YMeTb NOATBEPAKAATH MPOLECCHl YPABHEHUSIMHU
peaKkuuid.

Tabmuna «I[1CXD JI.1. MenneneeBay.
DIEKTPOXUMHUYCCKUN P HAPSOKCHUS
METaJIoB, Tabyuia «PacTBOPUMOCTH KUCTIOT,
OCHOBaHHUH, COJIEI».

[Tpaktuyeckoe 3ansatue Ne 11. Pacuer ckopocreit
XUMHYECKON PEAKLIUH.

CkopocTh  peakuu, €€ 3aBUCUMOCTh  OT
paznuuHbiX (paktopoB. OOpaTUMBIE pPEAKIUU.
XHUMHUYECKOE PaBHOBECHE.

Iens:

1. HayuuThcst pacCUUTHIBATH CKOPOCTH
XUMHYECKOHN PEaKIInu;

Taonuua «I[1CXD JI.1. Menneneenay.
DNEKTPOXUMHUYECKUN Pl HAPSKSHUS
MeTaJIoB, Tabnuia «PacTBOPUMOCTH KUCIIOT,
OCHOBAaHHUI, COIE.

[Tpaktnueckoe 3ansatue Ne 12. CocraBnenue
ypaBHeHuii OBP MeTo10M 351€KTPOHHOTO
Oamanca. OnpeeneHne OKUCTUTENCH 1
BOCCTaHOBUTEJICH.

TloHSTHS: «OKHCIUTEIbY, «BOCCTAHOBHUTEIIEY,
«OKHCJICHHUEY, «BOCCTAHOBIICHHUEY,
«OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIHI
THUIBI XUMHUYECKUX PEAKLIUI IO U3MEHEHUIO
CTEIICHHU OKMCIICHUS XUMHUYCCKHX DJIEMCHTOB.

Taomuma «[1CXD JI.1. MennenceBay.
DNEKTPOXUMUYECKUI Pl HAPSHKEHUS
MeTaJUIoB, Tabnuia «PacTBOpUMOCTH KHUCIIOT,
OCHOBaHUI, COJICii».
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Iens:

1. YrnyOuTh 3HaHUS IO COCTABICHUIO
ypaBHeHuii OBP MeT0/10M 3J1€KTpOHHOTO
OaaHca;

2. I3y4nTh MOHHO-3JICKTPOHHBIN METO/T
cocrapienuto ypapuenuit OBP, nmoka3zate ero
MpeuMyIiecTBa B GOpMUPOBAaHUN YMEHUI
MIPOTHO3UPOBAHUS HANPABIICHUS MPOTEKAHUS
OBP B pactBopax.

3. 3aKpenuTh yMEHHUS 110 COCTaBJICHUIO
ypaBHeHnuit OBP, mpoTekaroiux B pa3anuHbIX
cpenax.

[Ipaktuueckoe 3anarue Ne 13. CoctaBnenue
ypaBHeHuir OBP MeT0/10M 3J1€KTPOHHO-HOHHOTO
Oananca.

[loHATHS: «OKUCTUTENBY, KBOCCTAHOBUTEIIbY,
«OKHUCIICHHEY, «BOCCTAHOBJIEHUEY,
«OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKLINH
Turbl XUMHYECKUX PEAKIIMI 110 U3MEHECHHIO
CTENIEHU OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB.
Iens:

1. YroyOuTh 3HAHUS IO COCTABICHUIO
ypaBHeHuii OBP MeT010M 371€KTPOHHO-HOHHOTO
Oananca;

2.Iloka3aTh €ro NperuMyIIiecTBa B
(hopMUPOBaHUH YMEHHI TPOTHO3UPOBAHUS
HanpasiieHus: nporekanuss OBP B pacTBopax.

3. 3aKkpenuTh yMEHUs 110 COCTABICHUIO
ypaBHeHud OBP, npoTrekarommx B pa3anyHbIX
cpenax.

Taonuua «I1ICXD JI.1. MennenceBay.
DNEKTPOXUMHUYECKUN DSl HAPSHKSHUS
METaJlIoB, Tabyuia «PacTBOPUMOCTH KUCIIOT,
OCHOBAHHUI, COIEH».

[Tpaktraeckoe 3anstue Ne 14. [punamun Jle
HlaTtense. BausiHue pa3nuuHbIX GakTOpOB Ha
VU3MEHEHUE PABHOBECUS XUMUYECKUX PEAKIUN.

Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuuil. XHUMHUYECKOE PaBHOBECHE U €TI0
CMeIlleHUe TI0JT AeMCTBUEM pa3INyYHbIX (DaKTOPOB
(KOHLIEHTpAIMsI peareHTOB MM  MPOJYKTOB
peaxuuu, AaBlieHue, TeMIlepaTypa) 1 CO3JaHus
ONTUMAaJIbHBIX YCIIOBUU [IPOTEKaHUsA
XUMHMYECKHX IPOLIECCOB.

Llens:

Taomuma «[1CXD JI.1. MennenceBay.
DNEKTPOXUMHUYECKHUNA PSi/I HAMIPSHKEHUS
METaJIJIOB.
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1. YrinyOuTh 3HaHUS IO BIUSHHUIO PA3TUIHBIX
(hakTOpOB HA CMEIIIEHUE PABHOBECHS
XUMHYECKHUX PEaKIIHii

2.Iloka3arp npeumyliecTsa npuHuuna Jle —
[laTenbe mpu CMEIIEHUH PAaBHOBECHS.

3. 3akpenuTh YMEHHs OIpPEACNATh BIHUSHUE
(hakTOpOB Ha XMMHUYECKHE pEaKlnu.

[Ipaktnueckoe 3amstue Ne 15, «Pacuer
TEIUIOBOIO 3P peKTa XUMHUYECKOW peaKkLuu MU
CaMOIIPOU3BOJIBHOTO IPOTEKAHUS PEAKIUIN»

Knaccuukanus XuMHUYeCKUX PeaKiuii: o
TerI0BOMY B (eKTy (IK30TEpMHUECKHE,
SHAOTEPMHUUYECKHUE), 10 OOPATUMOCTH
(oOpaTumbie 1 HeoOpaTuMbIe). TeroBbie
3P PEKTH XUMUYECKUX PEAKIIHA.

Ilens:

1.Hayuntbcs paccUuThIBaTH KOHCTAHTY
paBHOBECHSI.

2.YMETh OnpeAessITh CaMOIIPOU3BOJILHOE
TEUEHHE PEaKIUH.

3.3aKkpenuTh YMEHHs paCCUUTHIBATh SHEPTUIO
I'u66ca.

Tabnuna — npunoxenue «TepmoauHaMu4eckue
XapaKTEPUCTUKU HEKOTOPBIX BELLIECTBY,
npuiioxenue «KoHCTaHThI HECTOMKOCTH
HEKOTOPBIX KOMIUIEKCHBIX HOHOB)»

[IpakTuueckoe 3anarue Nel6. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha
npuMmeHnenue npunuuna Jle-lllarense ns
HaXO0X/ICHUs HAIIPABJICHUS CMEILEHUS
paBHOBECHS] XUMUYECKOW PEaKIIUU U aHAIN3
(bakTOpOB, BIUSIOLINX HAa CMEILCHHUE
XUMHYECKOT'O PABHOBECHS.

Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuuil. XHUMHUYECKOE PAaBHOBECHE U  €T0
CMeIlleHUE TI0]T ACHCTBUEM pPa3INyYHbIX (DaKTOPOB
(KOHLIEHTpAIMsl peareHTOB MM  MPOJYKTOB
peaxuuu, 1aBjieHue, TeMIlepaTypa) 1 CO3qaHus
ONTUMAJIbHBIX yCIIOBUI [IPOTEKaHUA
XUMHUYECKHUX ITPOLIECCOB.

Llens:

1.Iloka3are mpeumyiiecTBa npuHOMNa Jle —
[[Tarenbe mpU CMEILIEHUHU PABHOBECHS.

2. 3akpenuTh YMEHHUS ONPEAENATh BIIMSHUE
(akTOpOB Ha XMMHUYECKHE PEAKIINU
3.IToaTBepxaaTh CMEIICHUE
pacyeramu.

paBHOBECHsI

Ta6mumna «[1CXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKHUN Psi/I HAMIPsHKEHUS
METaJIOB

[IpakTrueckoe 3anstue Nel7. Pemenne 3aga4 o
TEMC ((MeTaJIJILI N HEMCTAJLIIBID»

Metamnel 1 HeMeTauibl. IloJ1o)keHHEe METallIoB
u HemetauioB B Ilepuoanueckoil cucreme

Taomumna «[1CXD JI.1. MennenceBay.
DNEKTPOXUMHUYECKUH Psiji HAIPSDKEHUS
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xumudeckux aaemenToB .M. Menaeneena.
Llens:

1.M3yunTh  OCOOEHHOCTH  KPUCTANIMYECKUX
PELIETOK METAIIIOB.
2.0mno3HaBath 0COOEHHOCTH MOBEACHUS

METaJUIOB U HEMETAJIJIOB B PA3JIMYHBIX Cpe/lax
3.3akpenuTh HaBBIKM HAMUCAHUS YpPABHEHHM
pEaKUUii ¥ paCUECTHBIX 3a/a4.

METAJIJIOB

[IpakTuueckoe 3ansatue Nel 8. [Tonyuenue
TUAPOKCH/IOB aTIOMUHUS U [IUHKA U
HCCJIEIOBAHHE UX CBOWCTB

N3ydyeHue CBOWMCTB THIPOKCHUIIA
AJIOMHHUS.

Ilens:

1. IMoayyuTh THAPOKCUJ ITUHKA U ATIOMHUHHS U

UHKA H

Taomuna «I[1ICXD JI.1. MennenceBay.
DNEKTPOXUMUYECKUN Pl HAIPSKCHUS
METAJLIOB

MPOBECTH  OMNbITHI, MOATBEPXKAAIOIIUE  HUX
CBOMCTBaA
2. [OATBEpPAWTH  CBOWCTBA  YpPaBHEHUSIMH
peaKuuid.
[IpakTrueckoe 3anstue Nel9. Bnusuue ®dus3nyeckue U XuMu4deckue cpoiicTa MetaiuioB | Tabmuma «I[1ICXD JI.1. MenueneeBay.
JIETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA, enb: DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUS
pacundpoBka Mapok jerupoBanHoii cranu (Mo, | 1.M3yunte  0COOEHHOCTH  KPUCTAJUTMUECKUX | METAIJIOB

V, Cr, B, Si)

PEIIeTOK METAIIIOB.
2.YMeTh JaBaTh XapaKTEPUCTUKY 3asIBICHHBIM
MmetauiaM no tadnune IICXD

3.3aKkpenuTh 3HAHUS 10 OKUCIUTETHHBIM U
BOCCTAHOBUTCJIbHBIM CBOﬁCTBaM MCTAJIJIIOB.

[TpakTuueckoe 3austue No20. Bnusaue
JIETUPYIOIINX JIEMEHTOB Ha CBOWCTBA,

pacirdpoBka Mapok jgerupoBaHHoi cramu (Ni,
Ti, Co, W, Mn)

dusnueckue U XUMUYECKHE CBOWCTBA METAJIJIOB
Iens:

1.U3yunts  OcoOeHHOCTH
PEIIeTOK METAIIIOB.
2.YMeTh JaBaTh XapaKTEPUCTHUKY 3asIBICHHBIM
MertayuiaM o taoiuie [ICXD

3.3aKpenuTh 3HAHUS 0 OKUCIUTEIBHBIM H
BOCCTAHOBHUTEILHEIM CBOMCTBAM METAJIOB.

KpUCTAJNTNICCKUX

Ta6muma «I[1ICXD I.1. MenneneeBay.
DNEKTPOXUMHUYECCKUN Pl HAPSDKCHUS
METaJJIOB

Paznesn 3. UccienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(EpbI
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[TpakTrueckoe 3ansTue Ne2l. CriocoObl
BBIPQXCHUS KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi JI0JIsl pACTBOPSHHOTO BEIIECTBA,
MOJIApHAsA U MOJIAJIbHASA KOHLICHTPALUH.

PactBopbl. CriocoObI MPUTOTOBIIEHUS PACTBOPOB.
PactBopumocTs. MaccoBast 10J11 pacCTBOPEHHOI'O
BemiectBa. [IpenensHo nomycTumbie
KOHOCHTPpAlIMKU U UX UCIIOJIb30BAHUC B OLICHKC
9KOJIOTMYECKOM 0e301macHOCTH

Llens:

1. 3yunTth Bce BUIBI KOHLIEHTPALIUK PACTBOPOB.
2.YMeTh paccuuThIBaTh BCE BUIbI
KOHIIEHTpALUH.

3Vwmets pacnioznasats (I11K).

Taomumna «[1CXD JI.1. MennenceBay.
DNEKTPOXUMHUECKUN Psijl HAIPSHKEHUS
METaJlIoB, Tabymia «PacTBOPUMOCTH KUCTIOT,
OCHOBAHHUM, COICH».

[Tpaktueckoe 3austue Ne22. ['mrueHuueckas

OLICHKa  CTENEHUW  3arpsA3HEHHs  BO3JyXa
MIOMEIIEHUSI Ha  OCHOBE  COIIOCTaBJICHUS
KOHLEHTpALuu JTUOKCH/1a yriepoja c
COOTBETCTBYIOIINM TUTMEHUYECKUM
HOPMaTHBOM.

PactBopbl. CriocoObI MPUTOTOBICHUS PACTBOPOB.
[IpenenbHO qOMyCTUMBIE KOHLIEHTPAIIMU U X
HCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOMN
0€30MacHOCTH

Ilens:

1. 3yuuthb BCE BUABI KOHIICHTPALIUU PACTBOPOB.
2. YMeTh pacCUuThIBaTh BCE BUJIbI
KOHIICHTPAIIUH.

3. Ymerts pacnosnaBats (I111K).

Taonuua «I1CXD JI.1. MennenceBay.
DIEKTPOXUMUYECKUN DSl HAPSHKSHUS
METaJIOB Tabymia «PacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI, COIEH».

MPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE COAEP KAHUE (COAEP KAHUE ITPUKITAIHOI'O MOAYJIS)

JlabopaTtopHble 3aHATHSA

Paznea 1. OPTAHUYECKASA XUMMUSA

Jlaboparopuoe 3ansitue Nel. YrieBogoponbl u
WX MPUPOJTHBIE HCTOTHHKHU

Yrnesoaopoasl.
YIJIEBOJIOPOJAMH,
pa3IMYHBIM KJaccaMm.

[TpupoaHbIE UCTOYHUKH YTIIEBOJOPOIOB.
[Ipupoanblit a3 U MOMyTHBIC HEDTSHBIC Ta3bL.
Iens:

1. 3yuutsb Bce BUABI YTIIEBOJOPOAOB,
0COOEHHOCTH CTPOEHHUS MOJICKYJI, TUITBI
XUMHUYECKUX PEaKIUH.

2. IIpoBecTr SKCIEPUMEHT Ha KAUECTBEHHBIE
pEeaKInu yriieBOI0POI0B.

3. DKCIEpUMEHT NOATBEPAUTH YPABHEHUSIMHU
peaKuuid.

I'enetnueckas CBs3b MCKIAY
IMpUHaJIC)KAITNMHA K

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
poOupku, nunerku Tadbmuna «PacTBOpUMOCTb
KHCJIOT, OCHOBAHMI1, COJIECI».
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JlaGopaToprnoe 3anstue No2. «KadecTBeHHBIC
peakiuu Ha KHCJIOPOJICOIEpKALLIE
OpraHMYECKHe BEIIECTBAY.

[TpenenbHBIE OAHOATOMHBIE © MHOTOaTOMHBIE
cupThl. KapOOHOBBIE KHCTOTHI. ANTBACTHABI U
(heHOBI.

1. I3yunTh KaueCTBEHHBIC PEAKLIUU
KHCJIOPOJICO/ICPIKAIINX OPTraHUYECKUX BEIIECTB.
2. KadyecTBeHHBIE peaKkIK IPOBEPUTH HA
IKCTIEPUMEHTE.

3. DKCEpUMEHT NOATBEPAUTH YPABHEHUSIMU

PeakTuBHBIN MITAaTHB C HAOOPOM PEAKTHBOB,
npoOupku, numnerku Tabmuna «PacTBOpUMOCTH
KHCJIOT, OCHOBAHUM, COJICH».

peaKuid.
JlaGopartopuoe 3ansitue Ne3. «KauecTBeHHble | AMUHBI. AMHUHOKHUCIIOTEI. PeakTuBHBII ITaTUB ¢ HAOOPOM PEAKTHUBOB,
peakuuu Ha as3oTcoiaepxkamue opranudeckue | Llemns: npoOupku, nunerku Tadnauua «PacTBOPUMOCTD

BE€OICCTBAa».

1. 3yunTh KaueCTBEHHBIC PEAKIIUU
a30TCco/IeprKaIllUX OPraHUYECKUX BEILECTB.
2. KadyecTBeHHBIE peaKkIy MPOBEPUTH HA
IKCHEPUMEHTE.

3. DKCepUMEHT NOATBEPIAUTH YPABHEHUSIMU
peaKIuid.

KHCJIOT, OCHOBAHUM, COJICH».

JlabopaTtopHoe  3anstue  Ned.

CBOMCTB IOJIUATUIICHA.

«3yuyenue

Henpenensnusie yrnesogopoast. I[Tonmmatumnen.
Iens:

1. U3yunTh XuMU4€ECKHE CBONCTBA MOJIUITUIICHA.
2. IIpoBecT Ka4yeCTBEHHBIE PEAKIIMM HA
MIOJIMATUIIEH, PEAKIINIO MTOJTMMEPU3ALINH.

3. DKCIEepUMEHT MOATBEPAUTH YPAaBHEHUIMHU
peaKkuuid.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
npoOupky, nunetku Tadnauna «PacTBOPUMOCTD
KHCJIOT, OCHOBAHHI, COJICI.

JlabopaTopHbie 3aHATHS

Paznea 2. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

JlaGopatopHoe 3ansatue Ne5 «IIpurorosnenue
pPacTBOPOBY.

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

1. HayunTbCcs TOTOBHUTH pPAaCTBOPBI 3aJaHHOU
(MonsipHO¥M)  KOHIEHTpauuu (C  MPaAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH).

2. Hayuutbcst omnpenensiTe Cpenbl
PacTBOPOB € MOMOUIbIO HHANKATOPOB.

BOJHBIX

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupku, nunerku Tabmuna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHMI1, COJIECIi».
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JlaGopatopnoe 3amstTue Ne6 «lccnenoBanue

AUCIICPCHBIX CUCTEM».

Hucnepcubie cucteMbl. KOIIOUMAHBIE CUCTEMBI.
HcrrHHBIE PaCTBOPHI.

Lens:

1. HayuyuTbcsi TOTOBUTH UCIEPCHBIE CUCTEMBI
pa3HbIX BUIOB.

2. W3yuutb CBOICTBa JUCHEPCHBIX CHCTEM:
CYCIIE€H3UHU, SMYJICHUHU, KOJUIOUTHOTO pacTBOpPA.
3. CpaBHUTH CBOWMCTBA UCTUHHBIX U KOJUIOUTHBIX
pacTBOPOB, BBIIBUTH OCHOBHBIC PA3IMYMS MEXKITY
HUMH.

PeakTuBHBIN MITAaTHB C HAOOPOM PEAKTHBOB,
npoOupku, numnerku Tabmuna «PacTBOpUMOCTH
KHCJIOT, OCHOBAHUM, COJICH».

Jlaboparopuoe 3austue Ne7. «Mnentudukanus
HEOPTaHMYECKUX BEIIECTB C MCIIOIH30BAHUEM HX
(UBUKO-XMMHUYECKUX  CBOMCTB, XapaKTEPHBIX
Ka4ECTBEHHBIX peaKuum. KauecTBenHbie
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-
AHUOHBI, HA KATUOH aMMOHUSD».

KonmuuecTBeHHbIE  OTHOLIEHHS B XUMHUHU.
OcCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeTsl 10 YPaBHEHUSAM XMUMHYECKUX PEAKLHUU.
Monp Kak eauHMIA KOJMYECTBA BEILECTBA.
MousipHas macca.

Ilens:

1. HayunTbcst IpOBOIUTH KaU€CTBEHHBIE PEAKIIMHI
Ha aHHOHBI;

2.YMeTb NPUMEHSTh PEAKTUB AJIs
UICHTU(PUKAUN HEOPTaHUYECKUX BEILIECTB,;
3.YMeTh MOJATBEP’kAaTh XUMHUYECKHE MPOLECCH
YPAaBHEHUSMM PEAKIUH.

PeakTuBHBIN MITAaTHB C HAOOPOM PEAKTHBOB,
npoOupku, nurnetku Tabmuna «PacTBopuMocTh
KUCJIOT, OCHOBAHUM, COJICH».

JlaGopatopHoe 3ansatue Ne8. Bzaumoseiicteue
METAJIJIOB ¢ KHCIOTaMHU

XHMMHYECKHE CBOMCTBA Ba)KHEUIIHUX METAIIOB
(HaTpuii, KA, KaJbIMi, MarHuii, aJlFOMUHUH,
IIUHK, XpPOM, KEJIe30, ME/Ib) U UX COCTUHEHHI.
OO6mme cmocoOb! MOTYYEHUS METAIIOB

Llens:

1.3yunth XMMHYECKHE CBOWCTBA METAIIJIOB.

2. IlpoBecTr KaueCTBEHHbIE METaJUIbI B
arpecCUBHOU cpefe.

3. YMeTh MoATBEPKAATh XUMHUYECKHE MTPOLIECCHI
YPaBHEHUSMM PEAKIUH.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupku, nunerku Tadbauna «PacTBOpUMOCTb
KHCJIOT, OCHOBAHHUM, COJICH».

JlaboparopHoe Ne9 «Peakuun

TUAPOIHU3a».

3aHATHUC

I'maponus coneit. Tunel runponusa.
Iens:
1. W3yuuth TUNBI THAPOIH3A.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupkwu, munetku Tabnuia «PacTBOPUMOCTH
KHCJIOT, OCHOBAHMUI, COJICii».
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2. HccnenoBath cpeasl pacTBOPOB COJIEH,
00pa30BaHHBIX CHJIBLHBIMU U CJIA0BIMU
MIPOTOJIUTAMH, U UX PEaKLUil C pacCTBOpaAMU
HIeTI0YH U KapOOHAaTa HATPHUSL.

3. CocraBuTh ypaBHEHUS PEAKIMI THAPOIN3a
COJICH.

JlaGopatoprnoe 3ansatue NelO. «Omnpexnenenue
3aBUCHUMOCTH CKOPOCTH peakiuu oT
KOHIEHTPALIUU PEearupyroIINX BEIIECTBY.

Cxkopoctb peakiy. PakTopbl, BIUAIONIUE HA
CKOPOCTb PEaKLIUH.

Lens:
1. WV3yuuth 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT
KOHIICHTPAIIUH.

2. OnpenenuTh KOHCTAHTBI CKOPOCTH PEAKIHH
rpau4ecKUM METOJIOM.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupky, nurnetku. Tabmumna «PacTBOPUMOCTH
KHCJIOT, OCHOBAHUM, COJICH».

Jlabopatopunoe 3ansarue Nell. «Omnpenenenue

CxkopocTts peakuuu. GakTopsbl, BIUAIONINE HA

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,

3aBUCHUMOCTH CKOPOCTH peaxkuuu OT | CKOPOCTb PEAKIIHH. npooupku, nunetku. Tabnuna «PacTBopumMocTsb
TeMIepaTypb». Lenb: KHUCJIOT, OCHOBAHUH, COJICII».
1. HUccnemoBanme  3aBHCHUMOCTH  CKOPOCTH
peaxkuu OT TEMIIEPATYpPBI.
2. Pacuer sHepruu akTUBAIUU PEAKIIH.
3. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
3a/laHuil Ha aHAIKU3 (PaKTOPOB, BIHSIONINX Ha
N3MCHCHUC CKOPOCTHU XUMHYECKOH PCaKInu.
Jlaboparoproe 3ansatue Nel2. «M3yyenwme | MccnenoBaHue BIUSHUS H3MEHEHUS PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB,

BIMSHUS PA3INYHBIX (PAKTOPOB Ha CMEIEHUE
XUMHUYECKOTO PAaBHOBECHUSI.

KOHIOCHTpAMKU BEIICCTB, PCAKIIMU CPCAbl 1
TEMIIEPATYPbI HA CMELICHUE XUMHUYECKOTIO
paBHOBecHsi. CpaBHEHHE MOTYYEHHBIX
PE3YJIbTaTOB C TEOPETUUECKH IPOTHO3UPYEMBIMU
Ha ocHoBe npuHuuna Jle [llarense.

Llens:

1. WccnenoBanue wu ycTaHOBJEHHUE (HAaKTOPOB,
BIMSIOIIMX Ha CMELICHHE XHMMHUYECKOTO
paBHOBECHS;

2. IlpousBeneHue pacuyeToB 1o Gpopmynam.

3. CpaBHeHHME TOJYYEHHBIX pE3YyJIbTaTOB C
TEOPETUYECKU IPOTHO3UPYEMBIMU.

npobupkw, nunetku. Tabmuna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHUM, COJICH».
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Jlabopatopnoe 3ansitue Nol3 «Turmbt
XAMHYECKUX PEAKIUIN».

HccnenoBanue THIIOB (110 COCTaBY U KOJUYECTBY
HCXOJHBIX B 00pa3YIOIIMXCS BEIIECTB) U
MPU3HAKOB XUMUUYECKUX peakuuil. [TpoBeaenue
peakuii FOHHOTO OOMEHa, OIPEICIICHUE CPEIbI
BOJIHBIX PAaCTBOPOB. 3a/laHsI HA COCTaBJICHUE
HWOHHBIX PEAKIIUM.

Lens:

1.HayuuTbhcs NpoBOAUTH KAUECTBEHHBIE PEAKIIUU
Ha KaTHOHEI,

2.HayuuTbcst OnpeaensaTh Cpeibl BOJHBIX
pacTBOPOB;

3.YMeTh moATBepKIaTh XUMHUYECKUE MPOIECCHI
YpaBHEHUSIMU PEAKIIMM.

PeakTuBHBIN MITATHB C HAOOPOM PEAKTHBOB,
npoOupky, nurnetku. Tadbmumna «PacTBOPUMOCTH
KHCJIOT, OCHOBAHUM, COJICH».

Jlabopatoprnoe 3anstue Nel4. KauectBeHHBIE
pEaKIMy Ha KaTHOHBI METAJLIOB.

Mertamnbl. CBOMCTBA METAJIIIOB.
DIEKTPOXUMHUYECCKUI PSI HAPSHKESHUS
METAJIJIOB.

Ilens:

1.Hayuntbcst MpOBOJNTH Ka4eCTBEHHBIC PEAKITUN
Ha KaTUOHBI METAJIIOB.

2.YMeTh OATBEPKIaTh XUMUICCKUE ITPOTIECChHI
yYpaBHEHUSIMHU PEAKITHIA.

PeakTuBHBIN ITaTUB ¢ HAOOPOM PEAKTHBOB
pa3IMYHBIX KUCJIOT, Ieao4yeil. MeTauisl:
AIIOMWHHUN, 0JI0BO, CBHHEIL, JKEJIE30

Jlaboparopuoe  3ansitue  Neld.  Kopposzus
METAJUIOB U CLIOCOOBI 3aLIUTHI OT KOPPO3UH.

MeTaiuisl 1 HU3CJIA U3 HUX, COIMPUKACAACH C
BO3yXOM, BOJIOI U Pa3IMYHBIMU arpeCCUBHBIMU
pe€arcaraMu, NOCTCIICHHO IMMOABCPIrarOTCA
pa3pylIeHUI0, KOPPO3UH.

Kopposus — 3to pa3pyuienue meramia B
pe3yiabTare ero (Pu3NKO-XUMHUYECKOTO
B3aUMOJICMCTBUSA ¢ OKpYsKarolen cpenoi. [Ipu
3TOM METaJIIbl OKHCIISIOTCS U 00pa3yroT
IMPOAYKTHI, COCTaB KOTOPBIX 3aBUCUT OT YCJIOBPII;'I
KOPPO3HH.

emns:

1. O3HaKOMHTBCS C MPOLIECCAMU XUMHUYECKOM
KOPPO3UHU ¥ HEKOTOPBIMHU METOIaMU OOPBOHKI C
KOPpO3HEN;

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
IpOOUPKH, MUIETKHU. DIEKTPOXUMHUYECKUH Psizt
HaIlpsDKEHUS METaJUIOB.
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2. HayunThbCs COCTaBIISITh YPAaBHEHUS PEAKLIHI B
MOJIEKYJISIpHOH (hopme.

3.0mnucath BUABI KOPPO3UH (XUMHUECKYIO U
ANEKTPOXUMHUYECKYIO).

Jlabopatopunoe 3anstue Nel6. WccnemoBanue
(U3NIECKUX ¥ XUMHUECKUX CBOMCTB METAJUIOB U
HEMETaJLJIOB.

O6mue ¢dusmdeckne CBOWCTBA METANIOB U
HEMETaJIOB. DIIEKTPOXUMUYECKU I pan
HaIpsDKEHUH MeTaJIOB. XHMMHYECKUE CBOWMCTBA
BOXHEHIINX METAJUIOB U HEMETAJUIOB, UX
COCIMHEHU.

Ilens:

1.03HaKOMUTBECSI C OCHOBHBIMH BHIaMHU
METaJIJIOB U HEMETAILIOB, UX (PU3UKO-
MEXaHWYECKUMH CBOMCTBAMHU U 00JIACThIO
MIPUMEHEHUS;

2.M3yuuTh OOIIYIO0 TEPMUHOIIOTHIO, TPUHSTYIO
JEHCTBYIOIMMHU CTaHapTaMHU Ha METAJLIBI U
HEMETAJIBL.
3.Hayuutscs
peaKkuui.

coctaBinsiTh OB  ypaBHeHHUS

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
IpOOUPKH, MUIETKU. DIEKTPOXUMHUUYECKUH Psizt
HaIIPSKEHUST METaJUIOB.

Paznen 3. UcciienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(EpPbI

Jlaboparopuoe 3amstue Nel7. «OmpeneneHue
00111eH KECTKOCTH BOABI METOJOM TUTPOBAHUSIM.

CnocoObl YCTpaHCHUA BCEX BHUIAOB KECTKOCTU B
3aBHCHMOCTH OT COCTaBa COJICH IKECTKOCTH.

PemreHne  SKCIEpUMEHTAIBHOM — 3aJayd  Ha

BBISIBJICHUE BPEMEHHOU u ITOCTOSITHHOU

KECTKOCTU  BOJBI. OneHka BepOATHOCTH

YCTPAaHEHMS BCEX BHUJIOB JKECTKOCTH B JOMAITHUX

YCIIOBHUSIX.

Iens:

1. Hayuutscs IIPUMEHSATD
KOMIUIEKCOHOMETPHUYECKOE olpezeiIeHne
KECTKOCTHU

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupky, nunerku. Tadbmuma «PacTBOpUMOCTh
KHCJIOT, OCHOBAHMI1, COJICI».
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2. YMeTp ompenenarh OOIIyl0 W BPEMEHHYIO
HKECTKOCTb.
3. Ilpum pacuerax MCHOIB30BATH HEOOXOIUMBIC

(bopmyIbI

Jlaboparopunoe 3austue Nel8. «Omnpenenenue | MccnenoBanue mnpo® Bo3myxa paboueil 30HBI. | PeakTHBHBIN MTaTHB ¢ HAOOPOM PEaKTHBOB,

COJepKaHUs YIVIEKHCIOro rasa B Bo3ayxe | OmpeneneHue colepaHMs YIVIEKHCIOro rasa B | mpoOupku, nunetku. Tabmuna «PactBopumMocTh

MIOMEIICHUS DKCIPECC-METOAOM. BO3/yX€ IOMEIICHUS IKCIPECC-METOAOM. KHCJIOT, OCHOBaHHH, COJIC».

Ilens:

1. 3narp QusMuUeckue U XUMHUYECKHE CBOICTBA
YTJIEKHUCIIOTO Ta3a;

2. Ymetb OTIpEeIEIATh coJiepKaHue
YTJIEKHUCIIOTO Ta3a B BO3/yXe ayJAUTOpUH,

3. [Ilpum pacuerax MCHOIB30BATH HEOOXOAUMBIC

(dhopmybl
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4YCJIOBUSA PEAJIN3ALINY YYEBHOM JUCHUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreyeHue

Jlyisa peanu3anuu mporpamMMmbl YIeOHON TUCIUIUIMHBI MIPETYCMOTPEHBI CIEAYIONIUE CIICIUATbHBIC
IIOMEUIEHUS U OCHAILICHHE:

Kabuner ecTecTBEHHOHAYUHBIX IUCHUILUIMH, OCHAIICHHBIM B COOTBETCTBHHM C MPUJIOKEHHEM 3
00pa3oBaTeNnbHOM MPOrpaMMBI.

Jlaboparopuss XWUMHUM, OCHAIIEHHAs B COOTBETCTBUU C WPHIOXKEHHWEM 3 00pa3oBaTenbHON
MIPOTrpaMMBl.

[Tomenienue s caMOCTOSITENILHOM PaOOThI, OCHAIIEHHOE B COOTBETCTBHHM C MPUIIOKEHUEM 3
00pa3oBaTenbHON MPOrpaMMBI.

KoMmmbloTepHBIii KJTacc, OCHAIICHHBIH B COOTBETCTBUU C NPHIOKEHUEM 3 00pa3oBaTenbHON
MIPOTrpaMMBl.

4.2 YueOHo-MeTOoAHYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne peau3alii MPOrpaMMbl

1. Xumus : 10 kmacc : yrayOnénnsiii ypoBens : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u np.]; moa. pen. B. B. Jlynun - 10-e uzn., crep. - Mocksa : [Ipocsemienue, 2023. — 448 c. : uin.
- Jlon. MuH. npocsemienus P®. - ISBN 978-5-09-107226-6. - TekcT : HemoCpeACTBEHHBIH

2. Xwumus : 11 knacc : yrmyonéuusiii ypoenb : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hposznos, B. B. JIlynun; noa. pea. B. B. Jlynun. - 10-e uza., crep. - Mocksa : [Ipocsemienue, 2023. - 478
[2] c. : mi. - dom. Mus. ipocBenieanst P®. - ISBN 978-5-09-107469-7. - TekcT: HeMOCpeICTBEHHBIN

JlonoTHUTeIbHbIE UCTOYHUKH:
1. BocrpukoBa, H. M. Xumus: yuebHoe mocobue / H. M. Boctpukosa, 1. B. Kozenybosa, I'. A.
Koponera. - Kpacnosipck :Cub. denmep. yu-t, 2020. - 226 c. - ISBN 978-5-7638-4420-7. - Tekcr :
anekTpoHHbid. - URL: https://znanium.com/catalog/product/1819361 (mara oOparmienus: 29.01.2024). —
Pexxnm octyma: 1o noamnucke.
2. Xaxanuna, T.U. Opranundeckas xumus: ydyeOHOoe mocoOue Ijs CpelHero mnpogecCHOHATHHOTO
obpazoBanmsi/ T.W. Xaxanuna, H.I'. OcunenkoBa. — MockBa: W3parensctBo IOpaiit, 2024. —
396 c. — (ITpoeccuonanbnoe obpazopanue). — ISBN 978-5-534-00948-4. — Tekct : 35eKTpOHHBIHN //
OopasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (mara obparieHus:
09.04.2024).

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

HNHTepHeT-pecypcebl:

1. Enunas xomnekuust 1udpoBBIX 00pas3oBaTenbHBIX pecypcoB : caiT. — URL : http://school-
collection.edu.ru/ (mata oopamierus: 29.01.2024). — TekcT : 37EKTPOHHBIH.

2. ®ectuBasip  nexaroruueckux — uaed  "OtkpwiThii  ypok" @ caidt. - URL
http://festival.1september.ru/subjects/4/ (nara oopamenus: 29.01.2024). — TekcT : 3IEKTPOHHBIN.

3. Ileacoser : IlepBblii HAIIMOHANBHBIN TCUXOJOTO- TEAarorudeckuit WHCTUTYT : caitt. URL :
http://pedsovet.org/ (nara obparenus: 29.01.2024). — TeKCT : 2IEKTPOHHBIN.

4. AnxuMmuK. DJIEKTpOHHBIA KypHan : caiit. - URL : http://www.alhimik.ru(zata oOparienmus:
29.01.2024). — TekcT : 2JIeKTPOHHBIH.

5. Mup xumun : caift. - URL :http://www.chemistry.narod.ru/ (mara oOpamenus: 29.01.2024). —
TekcT : ANeKTPOHHBIN.

6. Xumus. OOpa3oBaTelIbHBIA CaWT JUIsl MIKOJIBHUKOB : caiT. - URL : http://hemi.wallst.ru/(nara
obpamenusi: 29.01.2024). — TekcT : 3IEKTPOHHBIN.
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7. Otkpoiteit  Komtemx:  Xumust

URL

cauTt. -

obpamenus: 29.01.2024). — TekcT : 3IEKTPOHHBIN.

http://www.college.ru/chemistry/(nara

5 KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUATIINHBI

KOHTpOHB N OILICHKA PE3YJIbTAaTOB OCBOCHHA AWCHUILUIMHBI OCYIICCTBIIACTCA IIPCIIOAABATCIIEM B

MIPOILIECCE TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAIIUU.
5.1 Tekyuuii KOHTPOJIb

Konrpomupy Hanmeno Kpurepuu
€MBI€e OLIEHKH
BaHHE
Ne p(afeifi? KonTtponupyemsie pesynsrarsl (OK, [1P, JIP, MP) | ouenouno
yueOHOU ro
cpelcTBa
JUACIUATUIMHEI
1 Pazpen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Kpurepuu
Opranuuecka | 07, OK 08, OK 09 bHas OLICHUBaHUA
ST XUMHUS 1IP61, IIP62, ITP63, I[IP64, I1P65, IIP06, I1P67, pabora TecTa:
IIP68, I1P69, [IP610, [IP611, [IP612. Tect 3a KaXX bl
JIP3, JIPS5,JIPY, JIP12, JIP13, JIP20), IIpaBUJIbHBII
JIP22, JIP23,JIP24, JIP25,JIP26, JIP27,JIP28,JIP29 orBeT 10amn
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, 3a
MPI1, MP12, MP13, HETPaBUIbHBIN
MP16,MP21,MP22, MP24, MP26, MP28, MP30,MP3 orBer — 0
3, MP38 MP39,MP45 MP46 OaJUIOB
Kpurepun
OLIEHHBaHUS
KOHTPOJIBHOM
paloThI:
«OTIH4HOY -
TEOPETHYECKOE
coJiepKaHue

Kypca OCBOEHO
MMOJIHOCTEIO, O€3
po0OenoB,
YMEHUS
c(OpMHUPOBaHBI,
BCE
PEeIyCMOTPEHH
bI€ POrPaMMOM
yueOHbIe
3aJaHHs
BBINOJIHEHHI,
Ka4ecTBO UX
BBITTOJIHEHUS
OLIEHEHO
BBICOKO.
«Xopomuo -
TEopeTHYecKoe
coiep kaHue
Kypca OCBOEHO
MMOJIHOCTEIO, O€3
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po0eIoB,
HEKOTOPHIC
YMEHHUS
chopMUPOBAHEI
HEZ0CTaTOYHO,
BCE
MIPeyCMOTPEHH
bI€ IPOrPaMMOM
y4ueOHbIS
3aJaHHs
BBITIOJTHEHBI,
HEKOTOpHIC
BUJBI 3aJaHUHN
BEITIOJTHEHBI C
OLIMOKaMHU.

«Y IOBIETBOPUT
€JIHOY -
TEOpPETUYECKOE
cozep kaHue
Kypca OCBOCHO
JaCTUYHO, HO
poOesbl He
HOCSIT
CYLIECTBEHHOTO
Xapakrepa,
Heo0X0IUMBIE
YMEHHUsI pabOThI
C OCBOCHHBIM
MaTepHajoM B
OCHOBHOM
c(OpMHUPOBAHBI,
OOJIBIIUHCTBO
MIPETyCMOTPECHH
BIX IIPOTPaMMON
oOyueHus
y4eOHBIX
3a1aHuI
BBITIOJTHEHO,
HEKOTOpPBIC U3
BBITIOTHEHHBIX
3a1aHuI
cojiepxar
OIHOKH.
«Heynosnersop
UTEILHOY -
TEOpeTUYEeCKOoe
cozep kaHue
Kypca He
OCBOCHO,
HE00X0/AUMBIE
YMCHHUS HE
c(OpMHUPOBAHBI,
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BBITTOJIHEHHBIE
yueOHbIe
3aJaHHs
coziepkar
rpyobIe
OIITUOKHU.

Tema 1.1
Teopernueck
1€ OCHOBEBI
OpPraHUYECKO
A XUMHUHU

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
11P62, ITP6Y,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16,
JIP17, JIP18, JIP19, JIP23, JIP24, JIP25, JIP26,
JIP32, JIP34

MPI, MP2, MP3, MP21

Tect
JIukTaHT
bl

Kpurepun
OLICHUBAHUS
TecTa:

3a KaxIblii
MPaBWIbHBIN
otBet 10amn
3a
HETPABUIIbHBIN
orBeT — 0
0aoB
Kpurepun
OIICHUBAHUS
XUMHYECKOTO
JTUKTAHTA:

3a KaX eI
IIPaBUJIbHBIN
oTBeT -1 Oayn
3a
HETPaBUIIbHBIN
orBer — 0
OaJIIIOB

Tema 1.2
Yraesoxopo
JTBI

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

1IP61, I1P62, IIP63, I1P64, 11P69, I[1P610, I1P612.

JIP20, JIP22,JIP25, JIP29,JIP32, J/IP34
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI1, MP12

Tect
JIMKTaHT
bl
IIpaxTuue
cKas
pabota
(mpakTuy
ecKoe
3a/1aHKe)

Kpurepun
OLICHUBAHHUS
TecTa:

3a KaX eIl
IIPaBUJIbHBIN
oTBeT 16amn
3a
HEIPaBUIIbHBII
orBeT — 0
0aoB
Kpurepun
OLICHUBAHHUS
XUMHUYECKOTOAU
KTaHTa:

3a KaX eIl
MPaBUIbHBIN
oTBeT -1 Gain
3a
HEMPABUIbHBIN
orBeT — 0
0asoB
Kpurepun
OLICHUBAHUS
IIPAKTUYECKOTrO
3aJlaHus:
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3a mpaBWIbHBIN
AITOPUTM
pelieHus 3aay -
1 6ann

Tema 1.3
Kucnopoaco
JieprKalue
OpraHUYECKH
e
COeIMHEHHS

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

IIP61, I1P62, I1P63, I1P64, I1P69, I[IP610, ITP612.
JIP20, JIP22,JIP25, JIP29,JIP32, J/IP34

MPI, MP2, MP3, MP4, MP7, MPS8, MP9, MP10,
MPI1, MP12

Tect
JukTant
BI
[IpakTuue
cKas
pabora
(mpakTuy
€cKoe
3a/1aHKe)

Kpurepun
OLICHUBAHUS
TecTa:

3a KaxxaeIi
IIPaBUJIbHBIN
otBeT 10amn

3a
HETPaBUIIbHBIN
orBer — 0
6amioB
Kpurepun
OLICHUBAHUS
XUMHUYECKOTO
JUKTAHTA:

3a Kax bl
MPABUJIBHBIN
oTBeT -1 Gayn
3a
HEMPABUIIbHBIN
otBer — 0
0aioB
Kpurepun
OIICHUBAHUS
MPaKTHUYECKOTO
3aJlaHus:

3a npaBUIIbHBIN
AITOPUTM
penieHus 3aaay -
1 Gamn

Tema 1.4
A3zoTconepx
alue
OpTaHHYECKU
e
COEUHEHMS.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
11P62, I11P69,JIP3, JIPS, JIP9, JIP12, JIP13,JIP16,
JIP17, JIP18, JIP19, JIP23, JIP24, JIP25, JIP26,
JIP32, JIP34

MPI, MP2, MP3, MP21

Tect

Kpurepun
OLICHUBAHUS
TecTa:

3a KaX eIl
MPaBUIbHBIN
otBeT 10amn
3a
HEMPABUIbHBIN
orBeT — 0
0aioB

3a npaBUIbHBIN
JITOPUTM
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pelicHus 3a/1ay -
1 6amn

Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Kpurepun
Bricokomone | IIP62, [IP63, IIP65, I1P69, [IP610, [IP61 1, OLICHUBAaHUS
KYJISIpHBIC JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP28, JIP29, TecTa:
coenuHenus. | JIP32, 3a KaxxaeIi
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24 MPaBUIbHBIN
oTBeT 10amn
3a
HEMPaBUIbHbBIN
orBer — 0
0annoB
3a npaBWIbHBIN
ANTOPUTM
pelIeHus 3a/1ad -
1 6amn
Paznen 2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Kputepuu
OO0mas u 07, OK 08, OK 09 bHas OLIEHUBAaHHUS
Heopranuuec | [IP61, IIP62, IIP63, IIP64, IIP65, I1P66, I1P67, pabora TecTa:
Kasi XUMUSI I1P68, I1P69, I1P610, I1P611, ITP612. Tect 3a KaxX bl
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20, MPaBWIbHBIN
JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP28, oTBeT 10amn
JIP29 3a
MPI1, MP2, MP3, MP4, MP7, MPS8S, MP9, MPI0, HETPABUIIbHBIN
MPI11, MP12, MP13, MP16, MP21, MP22, MP24, otBeT — 0
MP26, MP28, MP30, MP33, MP38, MP39, MP45, 0anoB
MP46 Kpurepun
OIICHUBAHHUS
KOHTPOJIBHON
paboTHI:
«OTnu4HOY -
TEOPETHYECKOE
CoJIepKaHuE

Kypca OCBOEHO
IMOJIHOCTEIO, 0€3
po0eoB,
YMEHMUS
c(OpMHUPOBaAHBI,
BCE
MPelyCMOTPEHH
bI€ IPOrPaMMOM
yueOHbIe
3a/laHus
BBITIOJTHEHB!,
KaueCTBO UX
BBITIOJTHEHUSI
OLIEHEHO
BBICOKO.
«Xopowoy -
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TEOPETUUECKOE
coJiepKaHue
Kypca OCBOEHO
MMOJIHOCTEIO, O€3
po0eIoB,
HEKOTOPbIE
YMEHHUS
chopMUPOBAHBI
HEJ0CTaTOYHO,
BCE
MIPeyCMOTPEHH
bI€ IPOrPaMMOM
y4ueOHbIC
3a/1aHus
BBITIOJTHEHBI,
HEKOTOPBIE
BUIIBI 3a1aHUNA
BBITIOJIHEHBI C
OImOKaMH.

«Y TOBIIETBOPUT
EJIBHOY -
TEOPETUYECKOe
coJiepKaHue
Kypca OCBOCHO
YaCTHUYHO, HO
mpoOesbl He
HOCSIT
CYLIECTBEHHOTO
Xapakrepa,
HE00X0/IUMBbIe
yYMEHHUsI pabOThI
C OCBOEHHBIM
MaTepuaioM B
OCHOBHOM
c(OpMHUPOBaAHBI,
OOJIBIIUHCTBO
MPEAYCMOTPEHH
BIX IIPOTPaMMON
oOyueHus
y4eOHBIX
3a1aHuI
BBITMIOJIHEHO,
HEKOTOPBIC U3
BBITIOJTHEHHBIX
3aJaHui
cozepxar
OIHOKH.
«Heynosnersop
UTEITHLHOY -
TEOPETHYECKOE
coJiep>KaHue
Kypca He
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OCBOEHO,
HE00X0AUMBIE
yYMEHHS He
c(OpMHPOBAHBI,
BBITTOJTHECHHBIE
yaeOHbIe3a1aHN
s coieprKar
rpyObie OmnOKH

Tema 2.1
Crpoenue
aroma.
[Tepunoguuec
KW 3aKOH U
[Tepunoguuec
Kas CHCTeMa
XUMHYECKHUX
3JICMCHTOB

JLUL.

Menneneena.

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

IIP61, I1P66, I1P0Y, I[1P011

JIP2, JIP3,JIP5, JIP9,JIP24, JIP25, JIP26, JIP32
MP2, MP4, MP9, MP10, MP16, MP21, MP22,
MP24, MP26, MP28, MP30, MP38, MP39, MP46

JIuKTaHT
Bl
IIpakTrue
cKas
pabora
(mpakTng
€CKOe
3aJIaHHE)

Kpurepun
OLICHUBAHUS
XUMHUYECKOTO
JUKTAHTA:

3a Kax bl
MPABUJIBHBIN
oTBeT -1 Gamn
3a
HETPABUIIbHBIN
otBer — 0
0aoB
Kpurepun
OLICHUBAHUS
MPaKTHUYECKOTO
3aJlaHus:

3a npaBUIIbHBIN
AITOPUTM
penieHus 3aaay -
1 Gamn
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Tema 2.2
Crpoenue
BEIISCTBA.
XuMuueckast
CBSI3b

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

1IP61, I11P66, I1P6Y, I1P011

JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32
MP2, MP4, MP9, MP10, MP16, MP21, MP22,
MP24, MP26, MP28, MP30, MP38, MP39, MP46

JukTanT
BI
[IpakTuue
cKas
pabora
(mpakTuy
ecKoe
3a/71aHue)

Kpurepun
OLICHUBAHUS
XUMHUYECKOTO
JUKTAHTA:

3a KaxxaeIi
IIPaBUJIbHBIN
oTBeT -1 Gain
3a
HEMPaBUIbHbBIN
orBer — 0
6amioB
Kpurepun
OLICHUBAHUS
MPaAKTUYECKOTO
3aJlaHus:

3a npaBWIbHBIN
JITOPUTM
perieHus 3aaay -
1 Gamn

10

Tema 2.3
HucnepcHsie
CUCTEMBI U
(dakTopbl UX
YCTONYUBOCT
u

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

1IP61, I11P66, I1P6Y, I1P011

JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32
MP2, MP4, MP9, MP10, MP16, MP21, MP22,
MP24, MP26, MP28, MP30, MP38, MP39, MP46

Tect
IIpakTrue
cKas
pabora
(mpakTn4
€cKoe
3aJIaHHE)

Kpurepun
OIICHUBAHUS
TecTa:

3a Kax bl
MPABUIIbHBIN
otBeT 10amn

3a
HETPABUIIbHBIN
otBer — 0
0amioB
Kpurepun
OIICHUBAHUS
MPaKTHUYECKOTO
3aJlaHus:

3a npaBUIIbHBIN
aNrOPUTM
pelieHus 3aay -
1 Gamn
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Tema 2.4
Knaccuguka
s
HEOpraHuyec
KHX
COCIUHCHMI.

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

11P63, 11P64, I1P65, I1P6Y, I1P610, I11P61 1,
1IP612JIP2, JIP3,JIPY,

JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP28,
JIP29, JIP34

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

Tect
IIpakTuue
CcKast
pabota
(mpakTug
€cKoe
3aJIaHHE)

Kpurepun
OLICHUBAHUS
TecTa:

3a KaxIblii
MPaBWIbHBIN
otBet 10amn

3a
HENPABUIIbHBIN
otBeT — 0
6aoB
Kpurepun
OLICHUBAHUS
MIPAKTUYECKOTO
3a/1aHus:

3a nmpaBWIbHBIN
AITOPUTM
pelieHus 3a1ay -
1 Gamn

12

Tema 2.5
XUMHYECKHE
peakiuu
Ckopoctb
XUMHYECKOHN
peaKIuu.
XUMHUIEeCKOe
paBHOBECHE

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

11P63, I1P64, I1P05, I1P0Y, I[IP610, ITP611, I[IP612
JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

Tect
[IpakTnue
cKas
pabora
(mpakTuy
ecKoe
3a/1aHKe)

Kpurepun
OLICHUBAHUS
TecTa:

3a KaXIpIi
IIPaBUJIbHBII
otBeT 10amn

3a
HETPaBUIIbHBIN
orBer — 0
0amioB
Kpurepun
OLICHUBAHUS
MPaAKTUYECKOTO
3a/1aHUs:

3a npaBWIbHBINA
aNrOpPUTM
penieHus 3aaay -
1 Gamn
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13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect Kpurepun
Kuunetnueck | 07, OK 08, OK 09 [IpakTnue | oueHUBaHUS
ue IIP62, I1P63, [1P64, I[IP65, I1P69, IIP610, [IP611, | ckas TecTa:
3aKOHOMepHO | [IP612 pabota 3a KaXK bl
CTH JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (TIpaKkTHU4 | IpaBUIIBHBINA
nporekanus | JIP27, JIP2S8, JIP29, JIP34 €cKoe otBeT 16amn
xumuueckux | MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3ananue) | 3a
peakuuit MP26, MP28, MP30, MP46 HEIPaBUJIbHBII

otBeT — 0
OaioB
Kpurepun
OIICHUBAHUS
MPaKTHYECKOTO
3aJ]aHM;

3a nmpaBWIbHBIN
AITOPUTM
perieHus 3a1ay -
1 6amn

14 | Tema 2.7 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect Kpurepuu
Tepmomunam | 07, OK 08, OK 09 [IpakTnue | oueHWBaHUS
HYECKUE IIP62, IIP63, IIP64, I1P65, 1IP69, IIP610, IIP611, | ckas TecTa:
3aKoHOMepHO | [IP612 pabora 3a Kax bl
CTH JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTU4 | MpaBUIIbHBIN
nporekanusa | JIP27, JIP28, JIP29, JIP34 €CKoe orBeT 10amn
xumuueckux | MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3aganue) | 3a
peaKIui. MP26, MP28, MP30, MP46 HETPaBUIbHbBIN
PaBHoOBecue orBer — 0
XUMHUYECKHX OaioB
peakui Kpurepun

OIICHUBAHHUS
MPaKTUYECKOTO
3aJaHus:

3a npaBWIbHBINA
ITOPUTM

pelieHus 3a1ad -
1 Oamn
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15 | Tema 2.8 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect Kpurepun
Boga. 07, OK 08, OK 09 IIpakTnue | olleHUBaHUS
PactBopbI. IIP62, I1P63, [1P64, I[IP65, I1P69, IIP610, [IP611, | ckas TecTa:
Onexrpoaur | [IP612 pabota 3a KaXK bl
nyeckas JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (TIpaKkTHU4 | IpaBUIIBHBINA
nuccormanus | JIP27, JIP2S8, JIP29, JIP34 €CKOE orBeT 106amn

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3ananue) | 3a

MP26, MP28, MP30, MP46 HENPABUIIbHBIN
otBeT — 0
OaioB
Kpurepuun
OLICHUBAHHUS
MPaKTHYECKOTO
3a7aHus:
3a nmpaBWIbHBIN
AIITOPUTM
perieHus 3a1ay -
1 6amn

16 | Tema 2.9 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect Kpurepun
MeTtanisl. 07, OK 08, OK 09 JIMKTaHT | OILICHHUBaHMS
Hemeramnel. | [IP62, IIP63, [1IP64, IIP65, I1P69, [IP610, IIP611, | ©BI TecTa:

Oo61ue I1Po12 [Tpaktrue | 3a KaxabId
Croco0bI JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, cKas IIpaBUJIbHBII
MOJTyYeHUs JIP27, JIP28, JIP29, JIP34 pabora orBeT 10amn
METAJIOB MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | (npaktuu | 3a
MP26, MP28, MP30, MP46 €CKoe HETPaBUIbHbBIN
3amanue) | orBer — 0
0annoB
Kpurepun
OIIEHHBaHUS
MIPAKTUIECKOTO
3aaHMA:
a IpaBWIbHBIN
ITOPUTM

pelieHus 3a1ad -
1 Oamn
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17 | Tema 2.10 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Kpurepun
XuMus u I1P62, ITP63, I1P65, I1P69, I[1P610, I[1P611, OLIEHUBAaHUS
JKU3Hb JIP2, JIP3, JIP5, JIP9,JIP20, JIP27, JIP28, JIP29, TecTa:

JIP32, 3a Kax eIl
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24 MPaBUJILHBII
oTBeT 16amt
3a
HENPABUIIbHBIN
otBeT — 0
OaioB
3a nmpaBWIbHBIN
AITOPUTM
perieHus 3auad -
1 6amn

18 Paznen 3. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Kputepuu
Uccnenosan | 07, OK 08, OK 09 bHas OIICHUBAHUS
he u IIP61, I1P62, [IP63, [IP64, I1P6S5, IIP66, [IP67, pabora TecTa:
xumuuecknii | [IP68, [1P69, [1P610, [1P611, [IP612. Tect 3a KaxX bl
aHanu3 JIP3, JIP5,JIP9, JIP12, JIP13, JIP20, MPaBWIbHBIN
00BEKTOB JIP22, JIP23,JIP24, JIP25,/7IP26, JIP27, JIP28, oTBeT 10amn
texHochepsl | JIP29 3a

MPI1, MP2, MP3, MP4, MP7, MPS8, MP9, MP]0, HETPABUIIbHBIN

MPI11, MP12, MP13, MP16, MP21, MP22, MP24, otBeT — 0

MP26, MP28, MP30, MP33, MP38, MP39, MP45, 0aioB

MP46 Kpurepun
OIICHUBAHUS
KOHTPOJIBHON
paboTHI:
«OTnu4HOY -
TEOPETHUECKOE
coJiepKaHue

Kypca OCBOEHO
MMOJIHOCTEIO, 0€3
po0eoB,
YMEHMUS
c(OpMHUPOBaHBI,
BCE
MIPeyCMOTPEHH
bI€ IPOrPaMMOM
yueOHbIe
3a/laHus
BBITIOJTHEHBI,
KaueCTBO UX
BBITIOJTHEHUSI
OLIEHEHO
BBICOKO.
«Xoporoy -
TEOPETUYECKOE
COJIEpKaHuE

751




Kypca OCBOEHO
IIOJIHOCTEIO, 0€3
po0eIioB,
HEKOTOPHIC
YMEHHUS
chopMUPOBAHEI
HEZ0CTaTOYHO,
BCE
MPe1yCMOTPEHH
bI€ IPOrPaMMOM
y4eOHbIS
3a/laHus
BBITIOJTHEHBI,
HEKOTOPHIC
BUBI 3aJaHUN
BBITIOJTHEHBI C
OLIUOKaMHU.

«Y IOBIETBOPUT
CIIBHOY -
TEOPETUYECKOe
CoJIepIKaHuE
Kypca OCBOCHO
JaCTUYHO, HO
npoOesbl He
HOCSIT
CYLIECTBEHHOTO
Xapakrepa,
Heo0X0IUMBbIE
yYMEHHUsI pabOThI
C OCBOCHHBIM
MaTepHuajIoM B
OCHOBHOM
c(OpMHUPOBaHBI,
OOJIBIIUHCTBO
MIPEeTyCMOTPECHH
BIX IIPOTPaMMON
oOyueHus
y4eOHBIX
3aaHui
BBITIOJTHEHO,
HEKOTOpPBIC U3
BBITIOTHEHHBIX
3aJaHui
coaiepKaT
OIHOKH.
«Heynosnersop
UTEIBHO -
TEOPETUIECKOe
CoJIep)KaHue
Kypca He
OCBOEHO,
HEO0OXO0IMMBIE
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yYMEHHS He
c(OpMHUPOBAHBI,
BBITTOJTHECHHBIE
yaeOHbIe3a1aHN
s coiepKar
rpyObie OmMOKH

19

Tema 3.1
XUMHUYIeCKHi
aHaJn3
TEXHUYCCKUH
BOJBI

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

11P62, I11P63, I1P64, I1P05, I1P69Y, IIP610, ITP61 1,
1IP612

JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

Tect
IIpakTrue
cKast
pabora
(mpakTuy
€cKoe
3aJIaHHE)

Kpurepun
OIICHUBAHUS
TecTa:

3a Kax bl
MPABUIIbHBIN
otBeT 10amn

3a
HETPABUIIbHBIN
otBer — 0
0aoB
Kpurepun
OIICHUBAHUS
MPaKTHUYECKOTO
3aJlaHus:

3a npaBUIIbHBIN
AITOPUTM
penieHus 3aaay -
1 Gamn
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20 | Tema 3.2
XUMHYeCKU#
aHaJmn3
BO3/yXa

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

07, OK 08, OK 09 IIpakTnue | olleHUBaHUS
IIP62, I1P63, [1P64, I[IP65, I1P69, IIP610, [IP611, | ckas TecTa:

1IP612 pabota 3a KaXK bl
JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (TIpaKkTHU4 | IpaBUIIBHBINA
JIP27, JIP28, JIP29, JIP34 €CKOe oTBeT 16amt
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3ananue) | 3a

MP26, MP28, MP30, MP46 HENPABUIIbHBIN
otBeT — 0
OaioB
Kpurepun
OLICHUBAHHUS
MPaKTHYECKOTO
3aJ]aHM;

3a nmpaBWIbHBIN
AIITOPUTM
perieHus 3a1ay -
1 6amn

5.2 IlpoMe:kyTOUYHASI aTTeCTAIUS

[TpomesxyTouHas aTTecTalus 00yJaroIUXcs OCYIIECTBISIETCS 110 3aBEPIICHIH U3yYCHUsT YIeOHOTO
npeaMera «XUMHUsD U NT03BOJISET OIPENEIUTh KAUECTBO U YPOBEHb €€ OCBOCHHS.

dopma IpoMeKyTOUYHOU aTTeCTAUHU TI0 peaAMeTy «XuMusi»— auddepeHunpoBaHHbIN 3a4eT

PesyabTaTsl
o0yueHust

OneHo4Hble cpeacrea
AJIsA IIpOMB)KyTO‘lHOﬁ aTTeCTalluu

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

Bup onieHOYHOrO CpeAcTBa —TeCT

1.CxemMa pacnpelienieHHsl JJIEKTPOHOB IO CJIOSIM B aTOME XMMHUYECKOI0 3JIEMEHTA,
00pa3yromero coeIMHeHUs, COOTBETCTBYIOIIHE 001muM popmynam H2D u 503
1)2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.Psii1 5eMeHTOB, pacoJIOKEHHBIX B OPSAKE YBETMUEHUS aTOMHBIX PaJInyCOB:
1)S,P,Si 2)P,S,0 3)SeS,0 4)Be,B,Al

3. Okcup yrnepona (IV) siBnsercs

1) amdoTepHbIM 2) KUCTOTHBIM 3) HecoseoOpa3youmM  4) OCHOBHBIM
4.HeoOpaTtumasi XMMHUYECKas peaklusi MPOU30HAET MpH CIMBAaHUU DPACTBOPOB
BEIIECTB, (POPMYJIbI KOTOPBIX:

1)KOHuNaCl 2)CuCl2uKOH 3) MgCI2uHNO3  4) Al2(S04)3uCu(NO3)2
5.BepHsl 11 caenyronue BbICKa3bIBaHNA?

A.CreneHp OKHCIIEHUSI aToMa Xxpoma B coequHeHnnCrOpaBHa +3

b.Crenenp okucnenus aroma xpoma B coeamHeHUUCr203paBHa +3

1) BepHO TONBKO A 2) BepHO TOJbKO b 3) BepHBI 00a cyxaeHus 4) ob6a cyxIeHHs
HE BEpHBI

6. C paz0aBiieHHOW CEpHON KUCIIOTOM pearupyror:

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

Kpurepun onienxu: Beimonueno 90-100% 3ananuii-onenka —«S5»

80-89% - ortenka «4»

70-79% - onienka «3»

Mensiie 70% onenka «2»
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OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

Bup orieHOYHOTrO CpeACTBa - KOHTPOJIbHAsSI padoTa
1 BapuaHT
1. PacnpeneneHue »dJICKTPOHOB II0 JSHEPIeTHYECKHM YpOBHAM 2¢, 8e, 2¢
cootserctyer uactuie 1) Mg® 2) 073) Mg?*4) §*
2.B psany snementoB Na — Mg — Al - Si
1. yMmeHbIIAIOTCS PaInyChl aTOMOB
2. yMEHBIIAETCS YHCIIO MPOTOHOB B sipaX aTOMOB
3. YBEIMYMBACTCS YHCIIO AJIEKTPOHHBIX CIOEB B aTOMAxX
4. yMeHbIIaeTcs BHICIIAS CTENEHb OKHCIECHUS aTOMOB B COSAMHEHMSIX
3. dakTop, HE BAUSIOMUI Ha CKOPOCTh XUMHUUECKUX PEAKIINH,
1. mpupopa pearupyroumx BeIecTB
2. Ttemrieparypa
3. KOHIIEHTpAalHs pearupyrollux BEIIeCTB
4)TUN XUMHYECKOU peakinu
4.HauOouee 371eKTPONPOBOIHBIM METAINIOM U3 MEPEUUCICHHBIX SBISETCS
1. uwunk 3) cBUHEI]
2. menb 4) XxpoMm
5.Mertan, He OTHOCAIIMIACS K MIETOYHO3EMENTbHBIM,
1)maruumii 3) crpoHuui
2)xanbiui 4) 6apwuii
6.Hanbomnee akTHBHO pearupyeT ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHu# 4) KajabIui
7.ArperaTHoe COCTOSIHME HOJa MPU HOPMAIBHBIX YCIOBHSX
1. xwuakoe 2) TBépaoe 3) razoodpazHoe
8.Mertai, ¢ KOTOPBIM HE B3aUMOJICHCTBYET KOHLIEHTPUPOBAHHASI CEPHAsl KUCIIOTA,
1)xene3o 2)Marauii 3)uuHk 4)HaTpuit
9.TecToBbIC 331aHUSI HA COOTBETCTBHE.
10.YcraHOBUTE  COOTBETCTBHE MEXKAY PEarupyOMMMH  BEIISCTBAMH |
MPOIYKTaMU UX B3aUMOJICHCTBUSI.
A) Cu +Cl,1) Cu(OH),u Cl;

b) CuO + HCl 2) CuCl

B) Cu,0 + HCI 3) CuClyu H,O

4) CuCl,

5) CuCl u H,0

11.YcTraHoBUTE COOTBETCTBUE MEXKIYy THUIAMU M YPaBHEHUSIMHM XUMHUYECKUX
peaKkuui.

THUITbl XUMHNYECKNX PEAKIIMIA
A) coenunenusi, OBP, HeoOpatumas
b) paznoxenus, OBP, sunotepmuueckas
B) coequnenusi, OBP, romorennas
YPABHEHNS PEAKIINIA
Nay+ 3Home 2NH;+ Q
2KNOs= 2KN02+02+Q
FeO + C — Fe + CO -Q
4Fe + 30,+ 6H,0 = 4Fe(OH);
5. 2Al + Fe;03= 2Fe + Al,03+Q
3anaHus ¢ pa3BEPHYTHIM OTBETOM.
12. 3anumuTe ypaBHEHUS PEaKIH, C MMOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH
npespatierus Zn — ZnCl,— Zn(OH),— ZnO
Jnst mepexona 2 3anuIInTe HOHHOE YPaBHEHHUE.
13. K 34,8r cynbdaTa kanusi OpUIMIN pacTBOp, cojaepxkamuid 83,2 r xjopuia

NS
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Oapus. Onpenenute Maccy odpazoBasierocs ocaaka. (50).

14. PaccraBbTe K03 (PUIMEHTHI B YpPAaBHEHUH PEAKIIMH C IIOMOIIBIO SJIEKTPOHHOTO
oananca. Cu +HNO3—Cu(NO3),+NO +H,0.

15. OnpenenuTh KOHIEHTPALMIO THAPOKCUJI-MOHOB, €CIIM KOHIICHTPALMsI MOHOB
BOJIOpOAA paBHalO'3 MOJIB/II.

16. OmnpenenuTh KOHUEHTPAIMIO HMOHOB BOAOPOAA, €CIM KOHIICHTPALUS
TUJPOKCU]I-HOHOB paBHaIO'5 MOJIB/ .

17. Omnpenenuts TeMieparypy KWUIIEHHS M TEMIEpaTypy 3amep3aHus 2-
nporeHTHoro pacteopa Hagtanmmaa (C10HS) B 6en3oue.

18. Omnpenenute MaccoByro noito caxaposdbl C12H22011 B Boje, eciiu M3BECTHO,
YTO TeMIIepaTypa 3aMep3aHus TOT0 pacTBopa coctapiisieT munyc 0,21 °C.

19. PacTBOp HEINEKTPOIHUTA COJAEPKUT 2,5 T pacTBOPEHHO-TO BEMIECTBA B 25 T
Oenzosa u 3amep3aer npu Temneparype 4,3 °C. Onpe-aeauTh MOJSIPHYIO Maccy
pPacTBOPEHHOI'O BELIECTBA.

20. PaccuutaiiTe 00beM BOJOpPOJA, BBIAECTUBIIETOCS IpPU B3aUMOJICHCTBUU C
coJisiHOM kucnoToi 162,5T nunka, conepsxkamiero 10% npumeceii.

2 BapuaHT
1. PacmpeneneHue SJEKTPOHOB IO DJHEPreTUYECKUM YypoBHSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY
1. yraepona 3) pocdopa
2. cepsl 4) xmopa
2 B psany sanementoB C-N-O - F
1. ymeHbImaeTcs BhICIIAS CTENICHh OKUCIICHUS 3JIEMEHTOB B COSAMHEHUSIX
2. YBEJIMYMBAIOTCS PAJNYChl aTOMOB
3. yMEHBIIAETCS BOCCTAHOBUTEIbHAS CITIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEeTUYMBAETCA BBICIIIAs CTEMICHb OKUCICHUS SJIEMEHTOB B COCTMHEHUSX
3. dakTop, HE BIMSIONINI Ha CKOPOCTh XUMHUECKUX PEAKIIHH,
1. xaranuzarop
2. cnoco0 MOJTy4YeHHUs! peareHTOB
3. TMpHpoJia pearupyrolux BelecTB
4. KOHIEHTpAIHs PearupyoNINX BEIIECTB
4.Merta, He OTHOCSIIUICS K IIETOYHBIM METaJJIaMm,
1. xanuii 3) nuruit
2. xanpuuii 4) HaTpUi
5.CBOHCTBO pTyTH, KOTOpOE OTpaHHYMBAET €€ TPUMEHEHHE B OBITOBBIX
TEPMOMETPAX
1. arperatHoe cocTosiHUE
2. TeMIieparypa IJIaBICHUS
3. TOKCHYHOCTH
4. BBICOKas IUIOTHOCTb
6.Boopo1 Hellb3s OMYYUTh ITyTEM B3aUMOICHCTBUS METAIIIIOB ¢ KHCIIOTON
1. a3zoTHOI 3) consHOI
2. cepHoii 4) hocdopHoit
7.CBOICTBO, XapaKTepHOE Il 030Ha,
1. xopomro pacTBOpsieTCs B BOJIC
2. He MMeeT 3amaxa
3. OakTepHuIHICH
4. Ierde BO3ayxa
8.Bosa B3auMoeiCTBYET ¢ KaX/IbIM U3 BEIIECTB, (POPMYJIbI KOTOPBIX
1)Ca u Na,0 2) Na,O u Cu3)CuO u N,054)ZnO u SO,
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9. TecToBbI€ 3a/1aHNs HA COOTBETCTBHE,
10. YcraHoBHTE COOTBETCTBHE MEXKIY MCXOJHBIMH BELIECTBAMHU M IMPOIYKTaMHU
peaKIui.
A) Nan Hzo 1) N&gSOgI/I Hzo
b) Na,O u H,0O 2) NaOH u H,0
B )NaOH u SO,3) NaOH u H;
4) NaOH
11. YcranoBuTe COOTBETCTBHE MEXY THIIAMU M YPABHEHHUSIMH PEAKIIUA.
THUITbl XUMHNYECKUX PEAKIIMIA
A) 3amemenus, OBP, sunorepMuueckas
b) paznoxenus, OBP, sx3oTepmMuueckas
B) coenunenus, OBP, HeoObpaTtumas
YPABHEHUS PEAKIIVI
Nayt 3Howye> 2NH;+ Q
2KNO3= 2KNO,+0> +Q
FeO+C — Fe+ CO -Q
4Fe + 30,+ 6H,0 = 4Fe(OH)3

5. 2Al + Fe;03= 2Fe + Al,03+Q
3ananus ¢ pa3BEPHYTHIM OTBETOM.
12. 3anummTe ypaBHEHUS pPEakIUi, C MOMOIIBI0 KOTOPBIX MOXXHO OCYIIECTBHUTD
npespamieaust MgO— MgCl,—Mg(OH),— Mg(NO3),
s nepexona 3 3anMIIMTE HOHHOE YpaBHEHUE.
13. K pactBopy, comepxamemy 63,97 HUTpaTa aJlOMUHUS, TPWIHIH PAaCTBOP,
comepxkammii  39,2r  ¢ocdopHoii  kucnorel. Omnpenenure wmaccy (ocdara
AIFOMUHUS.
14. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOIIBIO 3JIEKTPOHHOTO
oamaunca. Cu + HNOz;— Cu(NO3)2+ NO,+ H»0
15. B oOpa3smax nmpupoIHO# BOJIBI COEPIKATCS COJIH:
1) Ca(HCO3)2; 2) MgS04; 3) KCI; 4) KHCO3; 5) Na2S0O4.
VYkaxkure Homep 00pasiia BOJbI C TOCTOSTHHOM JKECTKOCTBIO.
16.Bprancnute 001IyI0 KECTKOCTh BOJBI , €CITH B 2 JT €€ HaXOAUTCS 110
800 mr nonos Mg2+ u Ca2+;
17. PaccuuraiiTe 00IIYIO KECTKOCTh BOJIbI, B 1 J1 KoTOpOW conepxkutcs 360 mr
ruipokapOoHaTa Maruus u 24 mMr ruipokapOoHaTa KaabIlusl.
18. Yemy paBHa >XECTKOCTh BOJBI, eciu Ha TuTpoBanue 100 mu oOpasma eé
uzpacxoqosano 12 miu 0,04 1 pactsopa HC1?
19. Kakyro maccy (r) compl Na2CO3 Hamo nmpuGaButh K 30 71 BOJBI, YTOOBI
YCTPAHUTH OOIIYIO KECTKOCTh BOJBI, paBHYIO 4,64 MIKB/1?
20. JIns ymsraenust 200 1 Bogsl moTpedoBanochk 15,9 1 Na2CO3. Yemy paBHa
YKECTKOCTbH BOJIBI (B MIKB/1)?
Kpurepun onenku:
KOHTPOJIbHAsE padoTa TpeACTaBleHAa B YCTAaHOBIEHHBIH CPOK M odopmileHa B
CTPOIOM COOTBETCTBUU C H3JIOKEHHBIMU TPEOOBaHUSAMH; IOKa3aH BBICOKHUI
YPOBEHb 3HaHUS U3YUEHHOT0 MaTepHaa 1o 3a1aHHON
TeMe, MPOSBJIEH TBOPUYECKUN MOJXOJ IPU OTBETE Ha BOIPOCHI, YMEHHE TIYOOKO
aHaJTM3UpPOBaTh NpodIeMy U JenaTh 0000IIaone BBIBOABI; padoTa BBHIIOJIHEHA
rPaMOTHO C TOYKH 3PEHHUs MOCTABJICHHOH 3a7auu, T.e. 6€3 OmNOOK M HEeI04YEeTOB
WIN JOMYIIEHO He 6oJiee OJJHOrO HeJJ0UeTa OLIeHKa «5».
KOHTpOJIbHAsE padoTa MpeJCTaBlI€Ha B YCTAaHOBJIEHHBIM CpOK M OQopMiIeHa B
COOTBETCTBUM C U3J0KEHHBIMU TPeOOBAaHUIMM; MOKa3aH JOCTAaTOYHBIH ypOBEHb
3HAHUA U3YYEHHOI'0 MaTepuasa 1o 3aJJaHHOW TeMe, MPOSIBIEH TBOPUYECKUIN MOIXO0]
IIpU OTBETE HA BONPOCHI, YMEHHE

oINS
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aHAJM3UPOBATh MPOOJIEMY M JenaTh 0000IIaomue BEIBOABI;, paboTa BBIMOJIHEHA
MOJIHOCTHIO, HO JIOMYIIEHO B HEll: a) He OoJiee 0JHOM HEerpyOoil OMUOKH U OJTHOTO
Heqouera 0) Win He OoJiee ABYX HEJOUYETOB OIICHKA «4».

KOHTpPOJIbHASI pa0oTa MPE/CTaBICHA B yYCTAHOBJICHHBIN CPOK, Mpu o(opMIeHUN
paboThI JOMYIIEHbl HE3HAUYNTEIbHBIEC OTKIIOHEHHS OT

M3JI0’)KEHHBIX TPEOOBaHMIA; TOKa3aHbl MUHUMAJIbHBIC 3HAHUS 10 OCHOBHBIM TeMaM
KOHTPOJIbHON paboThI;

a) He OoJiee IBYX rpyObIX OMIHUOOK,

0) He OoJiee OTHOM TPYyOO OIIMOKK 1 OJTHOTO HEJI0YeTa,

B) He OoJiee IBYX-TpeX HErpyObIX OMHUOOK,

') oAHa HerpyOas ormuoOKa U TpH HEeJlo4eTa,

1) IpA OTCYTCTBUH OIINOOK, 4-5 HE0UETOB

BBITNIOJTHEHO HE MEHEE MOJIOBUHBI pabOTHI OLIEHKA «3).

YHCIIO OIMMOOK W HEIOYETOB MPEBOCXOJUT HOPMY, NMPH KOTOPOH MOXKET OBIThH
BBICTABJICHA OLIEHKAKYIOBJIETBOPUTEIHLHOY WIIH €CJIH MPABUIHHO BHIMOJIHEHO
MEHe€ MOJIOBUHBI paOOTHI;

eclii 00y4arolUics He MPUCTYHAN K BBIITOJHEHUIO Pa0OThI WIIA MTPABUIIBHO
BEITIOJTHI He Oosiee 10 pOIeHTOB BCeeX 3aaHMid OIICHKA «2.

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

Bup onieHOUHOTO Cpe€acTBa — XUMHYECCKHUEC TUKTAHTBI

1. 3anumure popmyny rexcana - CeHig

2. 3anummurte Ha3BaHHE BellecTBa ¢ popmysoi CsHio— neHTan

3. ATOM ¢ BaJIeHTHOCTBIO IV B OpraHMuecKux coequHeHusx — 310 C

4. Beprienuyc cuMTal, YTO BCE OPraHHYECKUE COCAMHEHHUS 00pa30BaHBI MO
JICHCTBHEM ... 5KM3HEHHOMN CHIIBI

5. O6mas gopmyna ankanoB CyHons+2

6. Hanummure ¢dammiuio ydeHoro, otkpeiBimero I13, u rog ero OTKpbITHS
Mennenees, 1869
3anumure GopMyIly epBoOro BemecTBa kiacca ankaHoB CHy
3anuiuTe Ha3BaHUE BemlecTBa ¢ popmynoit CgHig — okTaH
9. Yro B Ha3BaHUAX OPraHMYECKUX BEILECTB MOMOTAET OIpPENENUTh KIIacc
coeuHeHul — cydduxc
10. Hanumre  ¢gaMuiauio  y4yeHOro, CO3AABIIETO  TEOPHIO  CTPOEHHUs
OpraHMYECKUX COECIUHEHMM, U TO/1 ero oTKpbITUs byTiepos, 1861
11. Hanummre Ha3BaHue Kjacca OPraHUYECKUX COEAMHEHUH, oOmas ¢popmyna
KoTopbIx ChHon+p— anmkansl
12. 3anumure Gpopmyny 6yrana — C4Hig
13. Harmmte Ha3BaHKE JECATOTO BEUIECTBA - JCKaH
14. Hanummre Ha3BaHue BellecTBa, B (opMmyne KoTtoporo 16 aromoB
BOJIOpOJia — TeNTaH
15. Hanummre ¢damMuiuio ydeHoro, MpeArooKUBIIEro, YTO YIJIEpOA B
OpraHUYECKUX COEAMHEHUAX MOXKET HaXOIUThCS TOJBKO B BBICIIEM
BaJICHTHOM cocTosiHMM —Kekyre
Kpurepun onenku:
3a KaK[Iblid TPaBUIIbHBIN OTBET -1 6amn

o N

Kpurepun ouenku ougppepenyuposannozo 3auema

—  «OTnn4yHO» - TEOpPETHYECKOEe COJep’KaHHuEe Kypca OCBOEHO IOJHOCThIO, 0e3 Mpolenos,
yMeHHusl cpOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOii yueOHbIe 3a/laHHsl BBHIIIOJIHEHBI, KAYeCTBO
WX BBITIOJTHEHUS OIIEHEHO BBICOKO.
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—  «Xopouo» - TEOPETHYECKOE COACpPKAHHE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOesos,
HEKOTOpbIE YMEHHUS CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MNPEAYCMOTPEHHBIE HPOrpaMMoil ydeOHbIE
3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BBIITOJHEHBI C OITUOKAMH.

—  «YIOBJIETBOPHUTEIBFHO» - TEOPETUYECKOE COJepKaHHE Kypca OCBOCHO YACTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO NPEIYCMOTPEHHBIX NPOrpaMMON OOYy4eHHs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3a/IJaHUH COJIEPKAT OITHOKH.

—  «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COAEPKAaHUE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHUs He C(OPMHUPOBAHBI, BBINIOJIHEHHBIC YUeOHBIE 33/IaHUS COIEPIKAT rPyObIe OIIMOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH

IMTPUJIOXEHME 1

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/Ta0OPATOPHBIX 3aHSATUNA HUCHOJIB3YIOTCS
CJIEYIOIINE NIEAArOTHYECKUE TEXHOJIOTUU!

Neri/ | HazBanue Lenp wucnonb3zoBanus | [Lmanupyemblii Onucanue nopsiaKa
I o0OpazoBarenbHON o0pa3oBaTenbHOMI pe3yabTar WCIIOb30BaHUs (QJITOPUTM
TE€XHOJIOTHH (c | rexHonorun MCII0JIb30BaHUs IPUMEHEHMsI) TEXHOJIOTHH
YKa3aHHUEM aBTOpa) o0Opa3oBaTenbHON B IPAKTUYECKON
/  aKTUBHBIE W TEXHOJIOTUHU npodeccuOHaATbHON
MHTEPAaKTUBHbIE JESITEIbHOCTH
METO/bI 00y4eHUs

1 TexHonorus dopmupoBaHue Pednekcus [TouckoBslii (06cyxaeHNE)
IIPOEKTHON JIMYHOCTHBIX u | chopmupoBaHHocTH | KoHcTpykTOopckuil — (ouck
JeSITEIIbHOCTH MeTanpeIMeTHBIX JMYHOCTHBIX U | ONTUMAaJIbHOTO PEIICHHUS)
([Ioxon JIprou, | yHUBEpCAIbHbBIX METaIpPeIMETHBIX Texnonornueckui
Yuneam y4eOHBIX NIeHCTBHIA, B | yHUBEPCAIBHBIX (BBIIIOJIHEHUE
Kunnarpuk) YaCTHOCTH yYMEHUH | yueOHbIX ACUCTBUM. | 3aINIaHMPOBAHHBIX

CaMOCTOSTENIEHO oreparuii)

J00BIBAThH 3HaHMS, 3aKIIOYUTENbHBIN  (aHANN3
MPUMEHSTh OCO3HAHHO IpoLecca v pe3yJibTaToB)
UX B IPaKTUYECKOU

NeSITeIbHOCTH,

TOTOBHOCTU HaXOJWUThb

pemieHre y4eOHBIX H

COLMAJIBHBIX IPOOJIeM,

MOTPEOHOCTH u

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

2 Nudopmannonno- | MHdopMarmoHHbIN ConpoBoxieHne IIpesenranum,
KOMMYHHKAIIMOHHA | OOMEH IIpY | MaTEpUAJIOB  ypOKa | BUIEOPOIUKHU
s TEXHOJIOTHS MIOATOTOBKE U | (BUI€OPOIUKH,

(A.B. JIemypoBa) BBITIOJTHEHUH CXEMBI, TaOTHIIBI,
nabopaTopHOH KapTOUKH)
paboTHI.

3 3nopoBrecOeperaro | -obecrneueHme -Cobmoenune Kontponb ocBemenus Bo
mas CaHUTApHO- ONTUMAJIBHOTO BpeEMs IIPOBEEHUS
Texnonorus (H.K. | ruruennyeckoro BO3/YIIHO- 3aHATHS,

CMupHOB) COCTOSIHUSL ~ y4eOHOTO | TEIUIOBOTO PeXHMMa B | IPOBETPUBAHME;
MTOMEILEHUs ayJIUTOPUH; busKynIbTHAY3A;
(ocBemenue, -NOJI€pKaHNE SMOLIMOHAJIBHBIE PA3PAIKU;
MIPOBETPUBAHHUE, paboTOCIIOCOOHOCTH | CBOEBPEMEHHOE
TEMIEPATYPHBIN oOyyaromuxcst  Ha | 3aBepIlIeHHE YpOoKa.
PEXUM U TIP.); 3aHSATHH;
-IPOBEICHUE -II03UTHBHAA
«(pU3KYIBTMUHYTKHY», | ICUXOJIOTUYECKas
«(hu3KyabTIAY3B» BO | aTMOC(hepa.

BpEMs 3aHATHUA,
-HaJIU4HC
OMOIMOHAJIbHBIX
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Pa3pAIOK»:
YIBIOOK,
IOMOPHCTHYECKHUX HIIH
MOYYUTEIBHBIX
KapTUHOK, TIOTOBOPOK,
M3BECTHBIX
BBICKa3bIBaHUH C
KOMMEHTApUsSIMH H T.II.

HIYTOK,

HHTepakTUBHBIE BoBneuenne kaxnoro | AKTUBHas I'pynnoBast nesATenbHOCTh B
TEXHOJIOTHH o0yyaro1erocs B | JESATEIBHOCTD yIpaXKHEHUsX, 00CYXKIeHUE
o0pa3zoBaTeIbHBIN Ka)KI0r0 O0IIMX pereHui
pouecc oOyuaromierocss  Ha
3aHSATHH,
00BEKTUBHOE
OLICHUBaHHE
JeSATEIBHOCTH
oOywaromerocss  Ha
3aHATHH.
Keiic-meron (A. | BeisiBnenue, otoop U | AHanu3 CUTyaluu U | 3HAKOMCTBO C CUTYallUEH,
Jlonropykos) peleHue npodyieMHbIX | BEIpabOTKa BbIJICJIEHUE ITPOOJIEMBI,
CUTYaLMiA, [IPAKTUYECKOr 0 MO3TOBOH IITYpPM,
OcwmbIcnenue peleHus aHaJIn3 IIPUHSTHSA
3HA4YCHUI JleTajneu, | COBMECTHBIMU peuieHui,
OIMCAaHHBIX B | yCUIUSAMU MuHU- | Pemenue Kelica —
CUTYyaluu rpynmn IPEIIOKEHUE  BapHUaHTOB
peleHus poOIeMHON
CUTyalluM, CBSA3aHHOM C
npodeccnoHaNbHOM
JeSITENIbHOCTHIO
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