Ipunoscenue 2.7 x OIHOII-II no cneyuarvnocmu 22.02.08
Memannypeuueckoe npouszsoocmeo (no udam npou3800Cmea)
(Hanpasnennocmo Obpabomka memanios 0asieHuem)

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn

DenepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BbICLIIEr0 00pa30BaHUs
«MarHuTOropCcKuil rocy1apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
M. I'. . HocoBa»
MHoronpouIbHBINA KOJUTEHK

PABOYAS TIPOT'PAMMA YYEBHOM JUCIHUIIINHBI
OVIL.07 XUMUS
«0011e00pa3oBaTEIbHOI0 HUKJIA)»

NPOrpaMMbl NOArOTOBKH CIEIUATUCTOB CPeIHEro 3BeHa
cnenuajJbHocTH 22.02.08 MeTa/utypruveckoe npou3BoacTBO
(1m0 BHAAM NPOU3BO/CTBA)
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KBanudukamnus: TeXHUK

dopma 00ydeHus
ouHas Ha 0a3e OCHOBHOIO OOIIEro 00pa3oBaHUs

MarunuTtoropck, 2024
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Pabouas mporpamma yueOHON IUCHUIUIMHBI «XUMHsS» pa3paboTaHa Ha OCHOBE TpeOOBAaHUI
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeAHEero oouero oOpa3oBaHMUs,
YTBEPXKJACHHOTO MpHKa3oM MuHHCTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
rona Ne 413, Ha OCHOBE MOJOXECHHHN QeaepaTbHON OCHOBHOM 00IIe00pa3oBaTEIbHON MPOrpaMMBbl
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
Oenepannn ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpebGoBanmii DeaepaabHOTO TOCYIaPCTBEHHOTO
00pa3oBaTENBHOIO CTaHJAPTA IO CIEIHATBLHOCTH CpeaHero mnpodeccuoHansHoro odpasosanus 22.02.08
Mertannypruyeckoe npou3BoACTBO (M0 BUaM MPOU3BOCTBA), YTBEPKACHHOIO MpHKa3oM MuHHCTEpCTBa
npocsenienus Poccutickoit @enepanuu ot 25.09.2023 roga 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:
npernoaaBarens otaencHus Nel "OomeoOpa3oBaTeIbHON MTOATOTOBKH" H.A. IlerpoBckas
Muoronpodunbaoro komemka @I'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:

- (opMHPOBAHHME CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAKHEHIIECH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBbIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUH XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHEC W IMOHMMAHHE CYIIHOCTH JTOCTYITHBIX OO0OOIICHMIA
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPUEHN UX PAa3BUTHUS U CTAHOBJICHHS;

- (¢opMuUpOBaHHWE W pPa3BUTHE IMPEACTABICHUH O HAYYHBIX METOJAX II03HAHUS BEUICCTB U
XUMHUYECKHUX PEaKIHi, HEOOXOUMBIX IJI MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MUPE BEUIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

-pa3BUTHE YMEHHH M CIOcOOOB AESITENbHOCTH, CBSA3AHHBIX C HAOMIOJEHHEM U OOBSCHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPABHIT O€30IMaCHOTO OOPAIICHHS ¢ BEIECTBAMH.

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

YyeOHast JUCHUIUITNHA «XUMHUS SBISETCS MPEIIISCTBYIONIINM IS U3YUECHHSI CIEAYIONINX Y4eOHbBIX
micuuiuiiH / mpodeccnoHanbHbix  Moayneii: CI.03  besomacHocTh sku3HedestenbHOCcTH, OI1.02.
Martepuanosenenue, OI1.03 TernoTexHuka.

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JUCIHHUIIJIUHBI

OcBoeHHE conaepKaHHUA  Y4eOHOM  JUCHUIUIMHBI  «XUMHUS»  00ecleuuBaeT JIOCTH)KEHUE
00yJaroIuMHUCs CIEIYIOINX Pe3yIbTaTOB:
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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 | AUCUUIUIMHBL OTPa)Xar0T TOTOBHOCTh M CHOCOOHOCTH | KOTOpasi  BKJIIOYAET: OCHOBOINOJAralllue IMOHSATHUS

npodeccnoHaTBEHOMI
JEATSIbHOCTH TIPUMEHHUTEIBHO
K pa3IMYHbIM KOHTCKCTaM

00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMUPOBAHHOU
BHYTPEHHEH MMO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TpaJULHOHHBIM LEHHOCTSM
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
MEeXHONO2UEeCKOU U  COYUANbHOU  HANPAGIeHHOCMU,
cnocobnocmo UHUYUUPOBAMD, NIAHUPOBAMD u
CamocmosamenbHO 6bINOIHAMb MAKYIO 0esAMENbHOCMb,
JIP25. unmepec K DPA3IUYHBIM chepam
npogheccuonanvHol 0esmenbHOCmuy, YMeHue Co8epuiams

OCO3HaHRHUe uyeHHocmu

oesmenbHoOCmu

OCO3HaHHBILL  6blOOp  OVOywell  npogeccuu U
peanu3o8vi8ams coOOCHEEHHbIE HCUSHEHHbIE NIAHDbL,
MertamnpeaMeTHble  pe3yibTaThl  OCBOCHHMS  y4eOHOM
JVICIIATUTHHBI OTPaXKaIOT:

8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

MPI. CamocmosmenbHo Gopmynuposams u
aKmyamu3upoeams — npooremy,  paccmampusams — 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,
CTEIICHb  OKUCJICHMS, XHMMHMYECKas CBs3b, MOJIb,
MOJIIpHas Macca, MOJSPHBIH 00beM, YIIepOAHbIN

CKCJICT, q)YHKL[I/IOHaJ'ILHaH rpyiima, paavkal, U30MCpusl,

H30MEpBHI, TOMOJIOTHYECKHH psn, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOJ- W a30TCOJEpIKAlue
COCIMHEHUS, OHMOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KHUpbI, OCJIKH), MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHUs,  KpPHUCTANIMYeCKass  peleTrka,  THIIBI
XUMHYECKHIX peaximii (OKHCTHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U  SHAOTEpMHUUYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTHI,  HJIEKTPOJIMTHYECKAss  JAMCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkIMy, 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, (AKTOJIOTHYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYCHHUH U
0e3onmacHOM MCIIOJIb30BaHUU BaXHEUIINX
HEOPraHMYECKUX U OpPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;

[TP67. chopMupOBAaHHOCTH YMEHUN MPOBOJUTH PACUETHI
110 XMMHUYECKUM (OopMysIaM U YPaBHEHUSIM XUMHUYECKUX
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0b6006wenus1,

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

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

MP6. pazsusamev KpeamugHoe MvlulieHue 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 2unomesy 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  BEILECTBA; HCIOJIb30BATH  CUCTEMHBIE
XUMHUYECKUE 3HAHUA JUIsl TPUHATUS pELIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

VCLOBUAX,

OK 02 Hcnonw3oBare | JINUHOCTHBIE pe3yibTaThl OCBOCHUS yuebHoli | [IPO6. BnaneHune OCHOBHBIMH METOJAAMU HAYYHOI'O
COBPEMEHHBIE CpeACTBa | JUCHUIUIMHBI OTPAXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
ITOUCKA, aHanM3a 1 | 00y4aroIuXcsi PYKOBOJCTBOBAaThCs  chopMmHupoBaHHOM | (HaboIeHuE, U3MEpPEHHUE, AKCIIEPUMEHT,
UHTEpHpeTalud WHPOPMALUU | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON [IEHHOCTHBIX | MOJICIIMPOBAHUE);

51 MH(GOPMallMOHHBIE | OPUEHTAINM, TO3UTHUBHBIX BHYTpPEHHUX yOexaenui, | [IPG9. cdopMupoBaHHOCTH yMEHHS aHaJIU3UPOBATH
TE€XHOJIOTUHU JUIsl BBINOJIHEHMSI | COOTBETCTBYIOLIUX TpaJULHOHHBIM LEHHOCTSIM | XUMMUYECKYI0 HH(OpMAIHIO, TOJIy4yaeMyl0 U3 pa3HbIX
3aga4 MpoeCCUOHAIBHON | POCCUHCKOTO  OOIIeCTBa, pacCHIUpPeHHE 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 MUPOBO33DEHUS,
COOMBEMCMBYIOue20 COBPEMEHHOMY VPOBHIO DA3EUMUSL
Hayku U o0OujeCmeeHHou 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 nonyueHus ungopmayuu u3
UCTMOYHUKO8  pDA3HBIX — MUN0B,  CAMOCMOAMENbHO
ocywecmenams  NOUCK, AaHAIU3, CUCEeMamu3ayuro U
uHmepnpemayuio UHGOpMayuu pasiudHelX 6U008 U hopm
npeocmasieHus;

MP22. cozoasamb mexcmvl 8 pa3iuyHblX hopmamax c
yuemom Ha3HaueHus: ungopmayuu u yeneeou ayoumopuu,
8b10UpAs  ONMUMATLHYIO  (pOpMy  npeocmasieHus U
sU3yanU3IAYUU,

MP23.  oyenusams 00CMOBEPHOCMb, NE2UMUMHOCTb
ungopmayuu, ee coomeemcmeue npagosviM U MOPAIbHO-
IMUYECKUM HOPMAM,

IInanupoBaThb
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
JMYHOCTHOE
PEeINPUHIMATENbCKYIO
JeSITeTHbHOCTD
npodeccnoHaTbHOMI
UCIOJIb30BaTh

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS yueOHO
JTUCIUTIIIMHBI  OTPaXXalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOUN IIEHHOCTHBIX
OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH,
COOTBETCTBYIOIIUX TPaIULIMOHHBIM LIEHHOCTSIM
pPOCCUICKOTO  OOIIECTBa, paCHIMPEHUE IHKUIHEHHOTO
ONbITA W OMNbITA JEATEIBHOCTH B IMPOLECCE pean3aliu
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c(hOpMUPOBAHHOCTh
COCTaBIISTIONIEH

MpeCTaBICHUN:
€CTECTBEHHOHAYYHOH
KapTUHBl MHUpPA, POJIM XHMHUU B TO3HAHUM SIBJICHUN
npUpoasl, B (POPMHUPOBAHWHM MBIIUICHUS! W KYJIBTYPHI
(byHKIMOHATIBHON
HEOOXOMMMOW ISl pEIIeHUs] TMPAKTHYECKUX 3aaad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M IPUPOTHOH CpeIe;

XAMHUYECKOU

JINYHOCTH, rpaMOTHOCTH,




MpaBoBOM U (UHAHCOBOM
IPAaMOTHOCTH B  Pa3JIMYHBIX
KU3HEHHBIX CUTYaIHIX

OCHOBHBIX HalpaBJICHUN BOCIUTATEILHOM JCATCILHOCTH,
B TOM YHCJIC B YaCTH:

JIyXOBHO-HPABCTBECHHOT'O BOCITUTAHUS

JIP12. cghopmuposanHocmes HPABCMBEHHO2O CO3HAHUS,
IMUYECKO20 NOBEOCHUSL,

JIPI3.  cnocobHocmbv  oyenusamv — CUmMyayuro U
NPUHUMAMb  OCO3HAHHBIE DeuleHUsl, OPUEHMUPYSCL HA
MOPATIbHO-HPABCMBEHHbIE HOPMbL U YEHHOCMIU,

JIP26. 2omosHocmb u cnocobnocms K 00pazoeanuio u
Camooopaz08anUI0 Ha NPOMAICEHUU BCell HCUSHU,

MertanpeameTHble  pe3yibTaThl  OCBOGHUS  y4eOHOMU
JUCITUTUIMHBI OTPAXKAIOT:

8.1. OBnanenue YHUBEpCaIbHBIMU yueOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codbcmeenHvle

3a0ayu 68  00paA308aAMENbHOU  OesIMeNbHOCMU U
JICUSHEHHBIX CUMYAYUSX,

8.3. OBnnaneHue yHUBEPCAJIbHBIMU PETYJISATUBHBIMHU
JIEUCTBUSIMHU:

a) caMOOpTaHHU3aIIUs:

MP38. CamocmosamenbHo ocywjecmenams

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

MP39. camocmosmenvno cocmagisimo niaH peuleHus
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 NPU3HAKKM U B3aMMOCBSI3b HM3YUYECHHBIX
MOHATHUM, MPUMEHATH COOTBETCTBYIOIIKE MOHSITHUS IPHU
ONHUCAaHUU CTPOCHUSI M CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB M UX IPEBPAIICHUI; BBISBISATH
B3aUMOCBSI3b XMMHUYECKMX 3HAHUUA C TOHATUSIMU U
MpeJICTaBICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;
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OK 04 DddexkTruBHO
B3aHMOJICHCTBOBATh Hu
paboTath B KOJUIEKTHBE U
KOMaHIe

MetanpeameTHble  pe3ylbTaTbl  OCBOCHUS
JUCITUTIIMHBI OTPAXKAIOT:

8.2. OBnajeHrue YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
JICUCTBUSIMU:

0) cOBMECTHasI IeITEIIbHOCTD:

MP33. npunumamv yeiu co8MeCMHOU OeamelbHOCU,
Op2aHU308b16aMb U KOOPOUHUPOBAMb OCUCMBUs No ee
00CMUNCEHUIO: cocmaenames niau Oeticmasuil,
pacnpedensimb poiu C Y4emom MHEHUl Y4aCMHUKOS

00cyaHcOamv pe3yibmamsl 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 XMMHUECKHUX
cBsi3ei  (KOBaJeHTHas, MOHHAs,  MeTaJuIMuecKas,
BOJIOPOJHAs), THUMbl  KPHUCTAUIMYECKUX  PELIETOK
BEIIECTB; KIACCU(DUIIMPOBATH XUMUIECKHIE PEAKIIUH;

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

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

OpUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOexaeHul,
COOTBETCTBYIOILIUX TpaJIuLHOHHBIM [IEHHOCTSM
poccuiickoro  o0IiecTBa, pacUIMpeHHe KU3HEHHOTO

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

9CTCTHYCCKOI'O BOCIIUTAHUA:

JIP16. scmemuueckoe omHowieHUe K MUpy, 6KI0YAds
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  IMOYUOHATIbHOE  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 BAKHEHUIINX BEILICCTB
(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 OPraHMYECKUX BEILECTB, YPaBHEHMS
XUMHYECKHX  pEaKnud, OOBACHATH HMX  CMBICI;
MOJATBEPXK/IaTh XapaKTEpHble XWMHUYECKHE CBOICTBa
BEIIECTB  COOTBETCTBYIOIIMMH  OKCIEPUMEHTAMH U
3aMUCSIMM YPAaBHEHUI XUMUYECKUX PEaKIHii;
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uckyccmea, cmpemienue  NposAeiAmb  Kaiecmea
MBOPUECKOU TUYHOCIU;
MertamnpeaMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM

JUCLUIUIMHBI OTPaXKakoT:
8.2. OBiaieHUE YHHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

a) oOIIeHuE:

MP26. ocymiecTBIsATh KOMMYHUKALlMM BO Bcex cdepax
KHU3HH,

MP28. Biagers pa3nuyHbBIMM croco0aMH OOLIEHUS HU
B3aUMOJCHCTBUS;

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

OK 06 [IposiBiisiTH
IPaKJaHCKO-ITATPUOTHYECKYIO
MO3ULMIO, JEMOHCTPHUPOBATH
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
JTUCITUIUIMHBL  OTPAKAIOT TOTOBHOCTh U CIIOCOOHOCTH
0o0y4Jaromuxcsi PyKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

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

OTBITa W OMbITA JEATEIHLHOCTH B IMPOIECCE pean3aliiu
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 2YMAHUCUYEeCKUX u
0eMOKPAMUYECKUX YEeHHOCMel,

JIPS5. 2comogHocmb 8ecmu co8MeCmHY0 0esimelbHOCMb 8
UHmMepecax epaxicOaHcKo2o obwecmed, yuacmeosams 8
camoynpasgienuu 8 ooweoopazo8amenbHou opeaHu3ayuU
U 0emcKO-IOHOUECKUX OP2AHUZAYUSIX,

[TP69. chopMHPOBAaHHOCT YMEHHS aHAJTM3HPOBATH
XUMUAYECKYI0 WH(POPMALHIO, MOTYyYaeMyI0 M3 pPa3HBIX
UCTOYHUKOB (CPEICTB MaccoBOW HH(OpPMAILUH, CETh
WnuTepHer u apyrue);

716




JIPY. yennocmnoe omuoweHue K 20CYOapCmMEeHHbIM
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
W3MCHCHHUU KJIUMaTa,
TIPUHITUIIBL OEpEeIKITMBOTO
MPOU3BOJICTBA,  I(DPEKTUBHO

JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYaIHSIX

JInunoctHble pe3ynbTaTel OCBOECHUA y4eOHO
JMCUUIUIMHBL  OTPAXXAlOT TOTOBHOCTH M CIOCOOHOCTH
00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMHUPOBAHHOU
BHYTPEHHEH IMO3UIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOEKACHUI,
COOTBETCTBYIOIIUX TpaJIULHOHHBIM LEHHOCTSM
pOCCHUICKOrOo  O0IEeCTBA, PACUIMPEHUE KUZHEHHOTO

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

HKOJIOTMYECKOTO BOCIIUTAHUS:

JIP28. nnanuposanue u ocywecmenenue Oeucmsuii 8
oKpydlcalowjelrl  cpede  HA  OCHOBe  3HAHUA  yenel
YCMOUYUBO20 PA3BUMUSL YeN08euecmea;

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

MertanpenMeTHbIE  Pe3yJbTaThl  OCBOCHHS  y4eOHOM
JTUCITUTIMHBI OTPaXKaroT:

8.1. OBnanenue YHHUBEpPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMHU:

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. Oasams OyeHKy HOBbLIM CUMYAYUSIM, BHOCUMD
KOPPEKMUBbL 8 desimeibHOCb, OYeHUB8AMb

[1P610. chopMupoBaHHOCTH  yMEHHH  COOMIOAATH
IIpaBUJIa KOJIOTUYECKH L€J1eCO00pa3HOro MOBEJCHUS B
OBITYy M TPYHAOBOH EATEIBHOCTH B IENIAX COXPaHCHHS
CBOETO 3JI0pPOBbS M OKPYKaIOLIEH NPUPOIHON CpENbI;
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 U

YKpeTIeHus

300POBbs B

JInunoctHbIE pe3ynbTaTel OCBOECHUA y4eOHOM
JMCUUIUIMHEL  OTPAXXAlOT TOTOBHOCTH M CIOCOOHOCTH
00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMHPOBAHHOM
BHYTPEHHEH MO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

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

nporecce NpoPecCHOHATBHON | OPUEHTAIM, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, | JMYHOCTH, €€  (YHKUMOHAIBHOH  TIPaMOTHOCTH,
NEeSITeIbHOCTH U MOJAEPKaHUS | COOTBETCTBYIOLIUX TpaIuLHOHHBIM LEHHOCTSAM | HEOOXOIAMMOM ISl pelIeHHs] MPaKTUYEeCKUX 3agady u
HE00X0AUMOTO YPOBHS | POCCHICKOTO  OOIIEeCTBa, paclIMpeHHe JKU3HEHHOTO | 9KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
busnueckoit OTbITa W OMbITA JAEATEIHHOCTH B IPOLIECCE Peau3alliu | 3I0pOBBIO U MIPUPOIHOM cpere;
MOArOTOBJIEHHOCTH OCHOBHBIX HaIPaBJICHUI BOCIHUTATENbHOMN AesTenbHOoCcTH, | [IP610.  chopmupoBaHHOCT,  yMEHHMI  coOMOAaTh
B TOM YHCII€ B YaCTH: MpaBUJIa HKOJIOTMYECKU 1€1eco00pa3HOro MOBEACHUS B
(U3UIECKOT0 BOCTIUTAHUS: OBITY W TPYAOBOW JAEATEIHHOCTH B IIENSAX COXpPaHEHUS
JIP20. cgopmuposannocms 300p06020 U 6e30nacHO20 | CBOETO 30POBbS U OKPYXKAIOLIEH MPHUPOAHON Cpelbl;
0bpaza H#cuznu, OMeemcmeeHHo20 OMHOUWEHUs K C60eMy | YUUThIBaTb  ONACHOCTh  BO3JACMCTBHS Ha  KHUBBIC
300p086b10; OpraHu3MBbl OIpPEAETICHHBIX BEIIECTB, MOHUMAs CMBICI
JIP22. akmusHnoe nenpusmue 8peOHbIX NPUSbIYEK U UHBLIX | TIOKA3aTellsd MPelebHON JOIyCTUMOMN KOHIIEHTpalUH;
¢opm npuuunenus epeoa ¢huzuueckomy u ncuxuueckomy | [IP611.  qnsa  oOywaromuxcs ¢ OrpaHMYCHHBIMH
300p086bI0; BO3MOYKHOCTSIMH 3JI0POBBsI: C(DOPMHUPOBAHHOCTH YMEHHS
IPUMEHATHh 3HaHHUA 00 OCHOBHBIX JIOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI,
OK 09 [Tonp3oBaTbes | MeTanpenMeTHble  pe3yibTaThl  OocBoeHHMsT  yueOHoil | [IPO12. mia crnenbix M caaGoBHIAMIMX OOYYAIOLIUXCS:
npodeccuoHanbHOM JUCIUIINHBI OTPaXKaroT: c(OpMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh pelibeHO
JOKyMEHTaIen Ha | 8.1. Onanenue YHHUBEPCATIbHBIMU y4eOHBIMU | TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu
rocy/1apCTBEHHOM U | IO3HABATEIbHBIMU JICHCTBHUSIMH: XUMHYECKUX (HOPMYT;

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

APAKMU4eCcKux 3a0ay, NPUMEHEeHUIO PA3IUYHBIX Memo0os
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 TPOrpaMMBbl YIeOHON 74 8
JCITUTIAHBI
OcHoOBHOE co/lep:KaHue 55 0
TEOPETUIECKOe O0yUeHHE 81 0
MPAKTUYCCKHUE 3aHITUS 18 0

6 0
1a00paTOpHBIC 3aHATHUS
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePsKAHUE 19 8
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUYECKOE 00YICHUE 11 0

4 4
MPAKTUYCCKHUE 3aHITHS

4 4

1ab0opaTOpPHBIE 3aHITHUS

[TpomexxyTouHast aTTecTauus ouggepeHyuposanmbvlli 3auem
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0nem, akan. u /
B TOM 4YHCJIE B

HaumenoBaHue pa3jiesioB u Conep:xkanue yueOHOro marepuasa u Gopmsl dopme
TeM OpraHu3anuu JesiTeJIbHOCTH 00y4aKIIUXCH NPaKTHYECKOI Kon OK Kox TIP, JIP, MP,
NOATOTOBKH,
aKaj. 4
PA3JIEJI 1 OPTAHUYECKAS XUMUSA 2212
Tema 1.1 JunaKkTuyecKkue eTUHUIBI, COTEPIKAHUE 2/0
[Ipenmet opranuyeckoit [IpeameTr opraHMyYecKol XUMHUHU: €€ BO3HHUKHOBEHHUE, 2/0 OK 01,0K 02, | TIP62, ITPG9, JIP3,
xumun. Teopust CTpoeHuss | pa3BUTHE M 3HAYCHHE B IOJIYYCHHH HOBBIX BEIIECTB U OK 03, OK 04, JIPS, JIP9, JIP12,
OpPraHMYECKUX COEAMHEHUH | marepuanioB. CTpyKTypHble (QOpPMYJIbl OpraHUYECKHX OK 05,0K 06, | JIP13, JIP16, JIP17,
A.M.bytnepoga, ee BemecTB. ['omonorus, uzomepus. XUMHUYECKas CBSI3b B JIP18, JIP19, JIP23,
OCHOBHBbIC OJOXKEHUSI OpPraHMYEeCKUX COCIMHEHUSX - OJIMHAPHBIE M KpaTHbIC JIP24, JIP25, JIP26,
cBs3u. [lpeacraBienue o kiaccuUKAIMU OPTraHUYECKUX JIP32, JIP34
BelecTB. HoMeHknarypa OpraHM4ecKUX COEIUHEHUH MP1, MP2, MP3,
(cucremaTnyeckas) M1 TpUBHAJIbHbIE HA3BAHUS BaKHEHUIINX MP21
Mpe/ICTaBUTENEN KIIAaCCOB OPTaHUYECKHUX BEIIECTB.
Tema 1.2 JIniakTuyecKue eMHUIbI, COIePKAHUE 8/2
YraeBoaopoasl. AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH ps/I. 1/0 OK 01, OK 02, | IIP61, I1P02, ITPG3,
MetaHn W 3TaH - MPOCTEHIIME TPEACTABUTEIN AIKAHOB: OK 03, OK 04, I1P0o4, ITP69,
duznueckue W XHMHUYECKHE  CBOWCTBa  (peakiuu OK 05, OK 06, I1P610, ITPO12.
3aMEIICHUs] W TOpEHUs), HaXOXKJIEHHE B TMPHUPOJIE, OK 07, OK 08, | JIP20, JIP22, JIP25,
[IOJIy4YEHUE U IPUMEHEHHE. OK 09 JIP29,J1P32, JIP34

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKHH psiI.
OTuneH W NOpONWIeH - MPOCTEUIINE NPEACTaBUTEIN
aJIKeHOB: (hU3MUECKHe U XUMHUYECKHE CBOMICTBa (peakiuuu

TUAPUPOBAHUS, rajioreHupOBaHMUs, TUApaTalni,
OKHUCTICHUS W TIOJMMEPHU3AIIHH ), MOJIy4YeHUE |
MIpUMEHEHUE.

Ankanuensl:  Oyramuen-1,3 wm  mermnOyraawen-1,3:

CTpPOEHHE, BaXHEHIINE XMMHUYECKHE CBOWMCTBA (peaKius
nosuMepusaiuu). [lomyueHne cUHTETHYECKOrO KaydyKa U
PE3HHBL.

MP1, MP2, MP3,
MP4, MP7, MPS,
MP9, MP10, MP11,
MP12
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ATKUHBIL COCTaB u 0COOEHHOCTH CTPOCHUS,
FOMOJIOTUUECKUH  psAd.  ANeTwieH -  [OpocTeHIui
IPEJCTaBUTEIb AJIKMHOB: COCTaB, CTPOEHUE, GU3NUECKUE U
XUMHYECKME  CBOilcTBa  (peakuuu  TI'MAPUPOBaHUS,
raJJoreHUPOBAHUS, TUApPATALlUU, TOPEHUs), MOJyYeHUE U
IIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (uzMUECKHE U
XUMHYECKHE CBOMCTBa (peakuuM TaJOr€HUPOBAaHUA U
HUTPOBAHUs), INOJY4YEHUE M IpHUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoHbIE HCTOYHUKH YIIeBOAOPOROB. lIpupoansiii ras
u nonyrHele HedTsaHple Tra3pl. Heptsr u  ee
npoucxoxaeHue.  CrmocoObl  mepepaboTKu  HEPTH:
HEPeroHKa, KPEeKUHI (TepMUYECKUH, KaTaJIUTUYECKH),
nupoinu3. [IpoaykTsl nepepaboTku HeYTH, MX TPUMEHEHNE
B IPOMBIIUICHHOCTM W B ObITy. KameHHbI yromp u
IPOJYKTHI €T0 NepepaboTKH.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 1/0
[IpenenvHble yrieBoaopoAbl (aJKaHbl U LUKIOATIKAHBI). 1/0
['openne MeraHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB
TETUIa B IIPOMBIIUIEHHOCTH U OBITY. CBOHCTBA MPUPOTHBIX
YIJIEBOAOPOAOB, HaXOXKJICHHE B HPUPOJE M MPHUMEHEHHE
QJIKaHOB;
HenpenenbHble (alKkeHbl, alKWHBl M alKaJueHbl) U
apoMaTHYecKHue YTIeBOJOpOAbl. ['opeHue arermineHa Kak
UCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHU Ui CBApKH U
PE3KH METaJIOB.
B TOoM 4nciie IpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 6/2
[Mpaktnyeckoe 3anstre Ne 1. Ilomydenue oSTHiIeHA U 2/0 OK 01, OK 02, I1P66, TTPGY,
M3Yy4YEHUE €ro CBOMCTB OK 03, OK 04, I1P610,
OK 05, OK 06 | JIP16, JIP23, JIP2S,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
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MP30, MP33,

MP38
[Ipaktnueckoe 3ansitue Ne 2. CocraBieHHe Ha3BaHHM 2/0 OK 01, OK 02, I1P66, ITPG9,
NpeJeNbHBIX YTICBOJOPOJOB MO (OpMyliaM M Ha3BaHHSM. OK 03, OK 04, [1P610,
Pemenne pacuy€THeIX 3aad Ha ompeneiacHHe o0bEMa, OK 05, OK 06 | JIP16, JIP23, JIP25,
KOJIMYECTBA MUCXOIHOTO BEIECTBA JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 2/2
[Ipaktuueckoe 3ansitue Ne 3. Pemenwe 1menouex 2/2 OK 01, OK 02, 11P66, 11PG9,
MIPEBPAICHUII HA T€HETHYECKYI0 CBSI3b MEX]y KJlacCaMu OK 03, OK 04, I1P610,
YIJIeBOAOPOAOB.  PemieHue  pacyeTHBIX — 3amad 10 OK 05, OK 06 | JIP16, JIP23, JIP25,
YPaBHEHUSIM PEaKLMI C y4aCTHEM YIJIEBOJIOPOIOB. JIP28, JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
Tema 1.3 JuaaKkTuyecKue eTUHUIBI, COAePKAHUE 6/0
KHCJ;;I;:?{;(:{ILG&PEZHIHG [IpenenbHblE OIHOATOMHBIE CIUPTHI. METaHON W 3TaHON: 2/0 OK 01, OK 02, I1P61, ITPG2,
P — cTpoeHue, GU3NIeCKne U XMMHUUECKHE CBOWCTBA (peakinu OK 03, OK 04, 11P63, 11P64,
C  AaKTHUBHBIMM  METaJUIaMHM,  TaJOIr€HOBOJIOPOJAMH, OK 05, OK 06, ITP69, I1P610,
ropeHue), MNpuUMeHeHHe. BojopoaHbie CBS3M MEXIY OK 07, OK 08, [1P612.
MOJIEKYJIAMH CIIUPTOB. OK 09 JIP20, JIP22,JIP25,

MHOroaToOMHBIE CHOUPTHI. OJTUJICHIJIIUKOJIb W TIIHMIEPHUH:
CTpoeHHe, (QU3MYECKUe ¢  XUMHUYECKHE CBOWCTBa
(B3aumoiericTBHE co IETTOYHBIMHU METaJJIaMH,
KaueCTBEHHAs] pEaKUus Ha MHOTOATOMHBIE CIUPTHI).
JlelicTBuEe Ha OpraHU3M YeEJIOBEKA.

®DeHoJI: CTpOeHUE MOJEKYNbI, (PU3NIECKHEe U XUMUYECKHUE
cBoiicTBa. TokcuuHoCcTh penouna. [Ipumenenue denomna.
Anbaerunpl. Dopmanbieruj, areTaabIerujl: CTPOEHUE,
buznyecCKre 1 XUMUYECKUE CBOWCTBA (PeaKIMK OKUCICHHUS

JIP29,JIP32, JIP34

MP1, MP2, MP3,

MP4, MP7, MPS,
MP9, MP10,
MP11, MP12
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U BOCCTaHOBJIEHHUs, KAUECTBEHHbBIC PEaKIUH), HOTy4EeHUE U
IIPUMEHEHHUE.

OZHOOCHOBHBIE  IpelieNIbHble  KApOOHOBBIE  KHCIOTHI.
MypaBbHHAsA U YKCYCHAs KHCIIOTBL: CTPOCHHE, (PU3UIECKUE
U XUMHYECKHE CBOICTBa (CBOMCTBa, oOlime ajis Kiacca
KHACJIOT, peakuus dTepu(HKaNMU), TOIy4eHHE U
npuMeHeHne. CTeapHHOBas M OJEMHOBAs KHUCIIOTBI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOOLIEE ACHCTBUE.
Crnoxnble 3pUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.
I'maponus cnoxsbX 3¢upoB. XKupsl. ['maponus kupos.
IIpumenenue xupoB. buosornueckas posb KUPOB.
VYraeBoapl: cocTaB, KiaccuuKauus YrieBoJoB (MOHO-,
ou- W noiucaxapunael). [mroko3a —  mpocTediui
MOHOCaxapua: OCOOCHHOCTHM  CTPOEHHsS  MOJIEKYJIbI,
¢uznyecKkue U XMMUYECKUE CBOICTBA (B3aUMOJEHUCTBUE C
rugpokcuaoM  menu(ll),  okucieHue — aMMHAYHBIM
pactBopom  okcuaa  cepebpa(l),  BoccraHOBIEHHE,
Opo’keHHe  TJIOKO3bl), HAaXOXXIECHWE B  TPHUPOJE,
npUMeHeHue, Ouosormyeckass  pojib.  DOTOCHUHTES.
®pyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u wemmono3a Kak HIPUPOJIHBIE MOJUMEPHI.
CrpoeHne kpaxmaina u nemwnonospl. @dusmueckue u
XUMHUYECKHE CBOICTBa Kpaxmana (ruaponus,
KAauEeCTBEHHAsI pEakLks ¢ HOJI0M).

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

2/0

JelictBue MeTaHONa W 3TAaHOJA HA OPraHU3M 4YeEJIOBEKa.
[IpuMeHeHne rInIeprHa U STUIEHTIIUKOJS.

IIpuMeHeHHEe  KHUCIOPOICOACPKALIUX  OPraHUYECKUX
COEIMHEHUH B METAJUTYPTrUYECKON TPOMBIIUIEHHOCTH

2/0

B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

2/0

[TpakTueckoe 3ansTHe Ned. KadecTBeHHBIE peakIUu
OJIHOATOMHBIX, = MHOTOaTOMHBIX  CIIHMPTOB, YKCYCHOM
KHCJIOTBI

2/0

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

I1P66, TTPGY,
I1P610,
JIP16, JIP23, JIP2S,
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JIP28,JIP29,
MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38
Tema 1.4 JuiaKkTuyecKue eIMHUIBI, COIePKAHUE 4/0
A3oTcoaepaime AMHMHOKHUCIOTBI ~ Kak  amMOTEpHbIE  OpPraHHYECKHE 4/0 OK 01, OK 02, I1P61, ITP62,
OpraHuvecKue coequHenusa. Pusnyeckue U XUMHUUYECKHE CBOMCTBa OK 03, OK 04, I1P03, I1P64,
COeIMHEHUS. aMUHOKHCIIOT (Ha mpuMepe TIMIHHA). buosormdeckoe OK 05, OK 06, I1P69, I1P610,
3HAYCHUE aMUHOKHUCIOT. [lenTuas. OK 07, OK 08, 11P612.
benku Kak IIPUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE OK 09 JIP20, JIP22,JIP25,
coenuHeHus. llepBuyHas, BTOpHUYHAsE W  TPETUYHAS JIP29,JIP32, JIP34
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OENKOB: MP1, MP2, MP3,
TUAPOIN3, JAcHATypanus, KadyeCTBEHHbIC pEaKIUU Ha MP4, MP7, MPg,
O€JIKHU. MP9, MP10,
OKCHEpUMEHTAJIbHBIE METOJIbl W3Y4YEHMsI BELIECTB M HUX MP11, MP12
MIPEBPAICHUIA: HaOI0IeHNEe u OIHcaHue
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalusi OETKOB IpHU
HarpeBaHUU, [IBETHBIC PEaKIINH OEIIKOB.
Tema 1.5 JnpaKkTuyecKue eIMHUNbI, COAePKAHUE 2/0
Bbicokomonekyasipable | OCHOBHBIE  TIOHSTHS ~ XMMHH  BBICOKOMOJIEKYJISIPHBIX 2/0 OK 01, OK 02, [1P62, 1TP63,
CoeMHEeHHUs. COCIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, OK 03, OK 04, I1P65, T1PG9,
CTEMNEHb TMOJIMMEPU3AIINHU, CPEIHSAS MOJEKYJSIpHAs macca. OK 05, OK 06, I1P610, ITP611,
OcHOBHBIE METOJBl CHHTE3a  BBICOKOMOJEKYJISIPHBIX JIP2, JIP3, JIPS,
COEMHEHUH - MOJIMMEPHU3ALIMS U TTOJTUKOHICHCAIUA. JIP9, JIP20, JIP27,
JIP28, JIP29, JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
PA3JIEJI 2 OBIIIASA U HEOPTAHUYECKASA XUMUS 52/6
Tema 2.1 JnpaKkTuyecKkue eJMHNLbI, COAePKAHUE 6/2
CrtpoeHue aToma. Xumudeckuid snemMeHT. AToMm. Sapo aroma, H30TOIBI. 2/0 OK 01, OK 02, 11P61, ITPG6,
Ilepnoanyeckuii 3aKoH U | DJIEKTpOHHAsE  000J0YKa. DHEPreTHYeckue YpOBHH, OK 03, OK 04, I1P69, ITP611
Ilepuoanyeckas cucreMa | MOAypOBHH. ATOMHBIC OpOHTamHM, S-, P-, O- 3IeMEHTHI. OK 05, OK 06, JIP2, JIP3, JIPS,
XNMHUYECKHUX IJIEMEHTOB Oco0eHHOCTH pacCIpe/IeIICHHsI YIEKTPOHOB 10 OpOUTAISIM OK 07, OK 08, | JIP9, JIP24, JIP25,
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JA.A. MenneneeBa. B aTOMax »JJIEMEHTOB IIEPBBIX YETBIPEX IEPUOIOB. OK 09 JIP26, JIP32
DNeKTpOHHAsE KOH(PUTYpAIIHs aTOMOB. MP2, MP4, MP9,
Ilepuonnueckuii 3axkoH u Ilepuonnueckas cucrema MP10, MP16,
xumudeckux anemeHToB  J[.M. MenneneeBa. CBssb MP21, MP22,
MEepUOJNYECKOro 3akoHa U Ilepuoguyeckoil CHUCTEMBI MP24, MP26,
xummuueckux aeMmeHToB .M. MenaeneeBa ¢ COBpeMEHHOMN MP28, MP30,
TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS MP38, MP39,
CBOWCTB XHMMHYECKHX OJJIEMEHTOB M O00pa3yeMbIX HMH MP46
MPOCTBIX U CIOXHBIX BELIECTB MO TPYIIaM U MepHOoJaM.
3HaueHUE MEPUOINICCKOT0 3aKOHA B PA3BUTHU HAYKH.
B ToM unciie npakTHYECKHX M J1a00PATOPHBIX 3aHATHH 4/2
[TpakTaeckoe 3amsitre NoS. PemieHne MpaKTUYECKUX 2/0 OK 01, OK 02, I1P66, I1P069,
3aJaHUNl Ha COCTaBJIGHHWE AJIEKTPOHHO-TPaPUUECKUX OK 03, OK 04, I1P610,
dbopmyit areMeHToB 1—4 TieproaoB. OK 05, 0K 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 2/2
[TpakTueckoe 3anstue Ne6. Pemenue npakTuko- 212 OK 01, OK 02, I1P66, TTPG9Y,
OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJlaHuI Ha OK 03, OK 04, I1P610,
XapaKkTepU3aLHIo XUMHYECKHUX JJIEMEHTOB OK 05, 0K 06 | JIP16, JIP23, JIP25,
«Meraummyeckue M HEMETAUIMYECKHE  CBOMCTBA, JIP28,J1P29,
3JIEKTPOOTPULIATEABHOCTE M CPOIACTBO K  JIIEKTPOHY MP1, MP4, MP12,
XUMHYECKHX  DJIIEMEHTOB B  COOTBETCTBHE C  HX MP16, MP21,
AIIEKTPOHHBIM CTPOEHUEM " MI0JIO)KEHUEM B MP30, MP33,
NEPUOIMIECKO cHcTeMe XUMHUYecKuX dnemeHToB JI.U. MP38
Menpeneesay.
Tema 2.2 JAniakTu4ecKue eMHUIbI, COJIEPKAHUE 4/0
CTtpoeHnue BelecTBa. Bunbr xumudeckodl cBsi3M (KOBAJICHTHAsh HEMOJSpHAs U 2/0 OK 01, OK 02, I1Po1, ITPG6,
XuMH4YeCcKas CBfA3b. noJisipHasi,  WOHHAs,  MeTaJiMdeckasl).  MeXaHU3MbI OK 03, OK 04, [1PGY, I1P611
00pa30oBaHMs KOBAICHTHOW XUMUYECKOU CBS3H (OOMEHHBIH OK 05, OK 06, JIP2, JIP3, JIPS,
n JIOHOPHO-AKIETITOPHBIN ). Bonopoanas CBS3b. OK 07, OK 08, | JIP9, JIP24, JIP25,
BanenTHOCTb. DIIEKTPOOTPULIATETLHOCTD. CreneHb OK 09 JIP26, JIP32
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okucieHus. VIoHbI: KAaTHOHEBI M aHHOHEL. MP2, MP4, MP9,
BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSL. MP10, MP16,
3aKOH  IIOCTOSHCTBA  COCTaBa  BEIIECTBA. Turner MP21, MP22,
KPUCTAJZIMYECKUX  PEIIETOK. 3aBUCHUMOCTh  CBOMCTBa MP24, MP26,
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH. MP28, MP30,
MP38, MP39,
MP46
IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE 2/0
Pa3nuunsle THUIIBI KPUCTAJUIMYECKUX pELIEeTOK: 2/0
KyOHWueckasi, TeKCaroHaJIbHasl, TeTparoHajdbHas W JIPyTHE.
3aBUCUMOCTh  (PU3UYECKMX M XHMHYECKUX CBOWCTB
MaTepuaJioB OT THINA KPUCTAUIMYECKOW  PEIICTKH.
BnusHue  CTpyKTypbl pEIIETKM Ha  MEXaHUYECKYHO
MIPOYHOCTH Marepuana, ero NEKTPUUYECKYIO
IIPOBOJIUMOCTb, TEIJIONPOBOJHOCTD u Ipyrue
XapaKTEPUCTUKH.
Tema 2.3 JlunakTH4YecKne eIMHUIBI, COepPKAHUe 2/0
Jucnepcubie cucreMbl M | JIucniepcubie cuctembl. Kommonaneie cuctemsl. VIcTuHHBIE 1/0 OK 01, OK 02, 11P61, I1PG6,
(axTopsI HX pactBopel.  PacTBopeHnme  Kak  (QHU3MKO-XMMHUYECKUN OK 03, OK 04, I1P69, TTP611
YCTOHYHUBOCTH nporiecc. PactBopsl. CriocoObI MPUTOTOBIIEHHUST PAaCTBOPOB. OK 05, OK 06, JIP2, JIP3, JIPS,
PactBopuMoOCTS. MaccoBass o1 pacTBOPEHHOIO OK 07, OK 08, | JIP9, JIP24, JIP25,
BemlectBa. [IpenenbHO AOMYCTUMBIE KOHIIEHTPAMU U UX OK 09 JIP26, JIP32
HCIIOJIb30BAHHE B OIICHKE SKOJIOTMYECKOM Oe30IMacHOCTH. MP2, MP4, MP9,
Knaccudukanust auCEpCHBIX CHUCTEM 10  COCTaBy. MP10, MP16,
Crpoenue U pakTopbl YCTOHYUBOCTH TUCTIEPCHBIX CUCTEM. MP21, MP22,
Pacno3HaBaHWe HMCTUHHBIX pPACTBOPOB, KOJUIOWMIHBIX MP24, MP26,
pacTBOpoB U rpyboaucrepcHelx cucteM. CtpoeHue MP28, MP30,
munemisl.  PaccenBaHne cBeTa NpH  MPOXOXKACHUHU MP38, MP39,
CBETOBOT'O IyYKa Yepe3 ONTHYECKU HEOAHOPOAHYIO Cpeay MP46
(@dpdexra Tunnans). MccnenoBanue CBOWCTB TUCTIEPCHBIX
CUCTEM JUIsl X UICHTU(DUKAIIIH.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 1/0
Pemenne IIPaKTUKO-OPUEHTHPOBAHHBIX pacueTHBIX 1/0 OK 03 [1P61, I1P63,

3aJaHUi HAa JUCHEPCHBIC CHCTEMBI, HCIOJIB3YyEMBIE B
OBITOBOM M NMPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa, C

JIP12, JIP13, JIP26,
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MO3UIAN DKOJOTMYEeCKOH O€30MacHOCTH IOCHEACTBUH H MPI11, MP38,
rPaMOTHBIX  pemieHud  mpobiem, CBS3aHHBIX  C MP39, MP46
MeTaJUTypTrUeH
Tema 2.4 JunakTuyeckne eMHUIBI, COIePKAHUE 12/0
Kuaaccnpurkanus KHcnoTbl Kak dJIEKTPONUTHI, WX KIACCUPUKALNUS TI0 4/0 OK 01, OK 02, I1P63, I1P064,
HEOPraHu4YecKux Pa3IMYHBIM MPU3HAKaM. XHUMHYECKHUE CBOMCTBA KUCIIOT B OK 03, OK 04, ITPG5, ITP69,

COCTMHEHUH. CBET€  TEOPUU  DJIEKTPOJIUTHUYECKON  TUCCOIMAIUU. OK 05, OK 06, I1P610, I1P611,
OcoOCHHOCTH  B3aMIMOJICHCTBHS  KOHIICHTPHUPOBAHHOM OK 07, OK 08, [1P612
CEepHOM W a30THOM KUCIOT ¢ MeTaiaMu. OCHOBHBIE OK 09 JIP2, JIP3, JIP9,
CIOCOOBI OTYyYEHUS! KUCTOTHI. JIP13, JIP20, JIP24,
OcHoBaHMsI KaK OJJIGKTPOJUTHI, WX KIACCU(PUKALIHUS TI0 JIP25, JIP26, JIP27,
Pa3IMYHBIM MIpU3HAKaM. XUMUYECKue CBOMCTBA JIP28, JIP29, JIP34
OCHOBAHMM B  CBE€T€ TEOPUHM  DBJIEKTPOJUTHYECKOU MP2, MP4, MP7,
quccouuanuu. PasiokeHue HepacTBOPUMBIX B BOJE MP8, MP9, MP16,
ocHoBaHU. OCHOBHBIE CTIOCOOBI TTOJIYYCHHSI OCHOBAHHIA. MP21, MP22,
Comu kak »aekTpoduTbl. ConM CpelHHue, KHUCIbIe | MP26, MP28,
OCHOBHbIE. XMMHMUYECKH CBONCTBA COJIEH B CBETE TEOPHUHU MP30, MP46
AIIEKTPONUTHYECKON aucconuanuu. CrnocoObl MOTydYeHUs
COJICH.
I'upponus COJICH. Coneobpasytorue u
HecoJieoOpasyromue okcuapl. OCHOBHBIE, aM(OTEpHbIE U
KHUCTIOTHBIE OKCHJBI. 3aBUCHUMOCTH XapakTepa OKcHUIa OT
CTENEHW OKUCIEHUS O0Opa3ylliero €ero Merajia.
XUMHYECKUE CBOWCTBA OKCUIOB. [lonmyueHnne okCcuIoB.
XapakTepucTuKa coCTaBa, CTPOCHUS, CBOMCTB, TTOJIYYCHUS
U TPUMEHEHHS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COEIMHEHNN: OKCHIOB, KHCIOT, OCHOBAaHWH M COJIEH.
HomeHnknarypa HeopraHuyeckux BemlecTB. ['eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KJIaccaM.
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEP:KAHNE 2/0
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DUBNKO-XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB. 2/0 OK 01, OK 02, I1P63, ITP64,
XuMHYECKHE CBOMCTBa OCHOBHBIX KJIaCCOB OK 03, OK 04, I1P065, I1P069,
HEOPraHWYECKHX  BEHIECTB  (OKCHJIOB, THJAPOKCHIIOB, OK 05, OK 06, I1P610, ITP611,
KHCJIOT, COJIeW M Jp.). 3aKOHOMEPHOCTH B HM3MEHEHUU OK 07, OK 08, I1P612
CBOMCTB TMPOCTBHIX BEUIECTB, BOJOPOJHBIX COCIWHEHUH, OK 09 JIP2, JIP3,JIP9,
BBICIIUX OKCUJOB U THAPOKCUIOB. JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7,
MPS8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
B ToM YHc/Ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 6/0
[Ipaktuueckoe 3anarue Ne7. PemieHue mNpakKTHYECKUX 2/0 OK 01, OK 02, I1P066, ITP069,
3aJaHuil Mo  KiIaccupUKaluu, HOMEHKIAType H OK 03, OK 04, T1P610,
XUMHYECKHUM  (OpPMYJIaM  HEOPraHWYECKHX  BEIIECTB OK 05, 0K 06 | JIP16, JIP23, JIP25,
pasNIMYHBIX KJaccoB (yrapHblii Tra3, yIJIEKHCIBIA Tras, JIP28,J1P29,
aMMHaK, raieHasi U3BeCTb, HEralleHasl W3BECTh, TUTHEBAS MP1, MP4, MP12,
coja M JpYrux): Ha3plBaThb M COCTABIATH (OPMYIIbI MP16, MP21,
XUMHUYECKHX BEIIECTB, OMPEICNIATh MPUHAICKHOCTh K MP30, MP33,
KJIaccy. MP38
[Mpaktnyeckoe 3anartue Ne 8. CocraBneHue ypaBHEHUH 2/0 OK 01, OK 02, I1P66, TTPG9,
peakuuii Ha TUAPOIU3 COJIEH. OK 03, OK 04, I1P610,
OK 05, OK 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
JlaGopaTopHoe 3aHATHE Nel. «Unentudukanus 2/0 OK 01, OK 02, ITP63, TTPGS,
HEOPraHMYECKUX BEIIECTB C MCIOIh30BaHUEM UX (PU3UKO- OK 03, OK 04, I1P06, ITPGS,
XMMHYECKUX CBOWCTB, XapaKTEPHBIX KadeCTBEHHBIX OK 05, OK 06 I1P610, ITPG11,
peakuuii. KauecTBeHHBIE peaklMu Ha Cyabdart-, kKapOoHar, I1P612

CUJIMKAT- U XJIOPUA-aHUOHBI

JIP12, JIP13,JIP20,
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JIP23,J1P27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.5 JunakTuyeckne eTMHUIBI, COIePKAHUE 10/0
XuMu4ecKue peakuum. Xumuyeckass peaknusi. Kiaccupukanus XUMHUECKUX 4/0 OK 01, OK 02, I1P03, I1P64,
CkopocTb XMMHYECKOM peakiuuii B HEOPraHMYECKOW W OpPraHUYeCKON XHMUHU. OK 03, OK 04, [1P65, I1P69,
peakuuu. XuMu4ecKoe 3aK0OH COXpPaHEHMsI MACChI BEIECTB, 3aKOH COXpaHEHUS U OK 05, OK 06, 11P610, ITP611,
paBHOBecHe MPEBPAILICHUSI DHEPTUM TIPU XUMHUYECKUX PEaKIUsiX. OK 07, OK 08, I1P612
CKOpOoCTh peaklii, €€ 3aBUCUMOCTbh OT Pa3IUYHBIX OK 09 JIP2, JIP3, JIPY,
bakTopoB. ObpaTtumbie peaKkuuu. XHUMUYECKOE JIP13, JIP20, JIP24,
paBHOBecue. @DaKTOpbl, BIHSIOIMIME HA  COCTOSIHUE JIP25, JIP26, JIP27,
xuMmudeckoro paBHoBecus. [lpunuun Jle Illatense. JIP28, JIP29, JIP34
IMousTus: «OKHUCIIHTEIIb, «BOCCTaHOBHUTCIIbY, MP2, MP4, MP7,
«OKHCIJICHHEY, «BOCCTAHOBJICHHUEY, «OKHUCIIUTEIILHO- MP8, MP9, MP16,
BOCCTAHOBUTEJBHBIE  peakuuu» TUIbl  XUMHUYECKUX MP21, MP22,
peakLyii 10 U3MEHEHUIO CTEIIEHU OKUCIIEHUS XUMHUYECKUX MP26, MP28,
3JICMCHTOB. MP30, MP46
B TOoM 4nciIe IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 6/0
[TpakTuueckoe 3ausaTue Ne9. KonmnuecTBeHHbIE OTHOIIEHUS 2/0 OK 01, OK 02, I1P66, ITP069,
B XuMuH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHEBI B XUMUH U OK 03, OK 04, I1P610,
pacyeTsl 0 YpPaBHEHUSIM XUMHUUECKUX PEaKIIHil. OK 05, OK 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Tpaktuyeckoe 3anstue Ne 10. Pacuer ckopocreit 2/0 OK 01, OK 02, I1P66, TTPG9Y,
XUMHUYECKON peaklMu. YTpaKHEHHUs Ha CMEIIeHNe OK 03, OK 04, I1P610,
XUMHUYECKOTO PaBHOBECHSI. OK 05, OK 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
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MP30, MP33,
MP38

[TpakTueckoe 3ansatue Ne 11. CocraBiieHue ypaBHEHUN
OBP meTonom anekTponHoro 6ananca. OnpenencHue
OKHCIINTENEH 1 BOCCTAHOBHUTEIICH.

2/0

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

T1P66, T1P69,
T1P610,
JIP16, JIP23, JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

Tema 2.6
DJIEKTPOJTUTHYCCKAS
AUCCOLUALMS

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

6/0

DnekTponuTHyeckas auccoruanus. CuiibHbIE W Ci1a0ble
anekTpoauThl. Cpema BOJHBIX PacTBOPOB  BEIECTB:
KUCNTasi, HEHTpalibHas, IIeJIoYHas. Peakiuu HOHHOTO
oOMeHa. MaccoBast JI0JIs 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, TIP6S,
T1P69, TIP610,
T1P611, [IP612
JIP2, JIP3, JIPY,
JIP13, JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7,
MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46

B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

2/0

JlaboparopHoe 3ausiTie No2 «THIbl XUMHUYECKUX
peakuun’.

2/0

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

T1P63, T1P65,
TIP66, TIP6S,
T1P610, TIP611,
T1P612
JIP12, JIP13,JTP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
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MP13, MP16,

MP21, MP30,
MP33, MP46
Tema 2.7 JIniakTHYecKue eMHULbI, COJIeP/KAHUE 10/4
Metasiabl. HemeTasibl. Meramnbl.  Ilonmoxxenne wetamoB B Ilepuognueckoit 2/0 OK 01, OK 02, I1P62, ITP63,
O601ue cnocoobl cucreMe xmMmudeckux osiemeHtoB J[.M. MeHnneneeBa. OK 03, OK 04, I1P64, ITP65,
MOJIy4YeHUS METAJIOB Oco0eHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOYEK aTOMOB OK 05, OK 06, I1P69, I1P610,
MetauioB. OOmmue Qu3nUeckrue CBOWCTBA METALIOB. OK 07, OK 08, I1P611, ITPG12
CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUM OK 09 JIP2, JIP3, JIPY,
METaJJIOB. JIP13, JIP20, JIP24,
XUMHYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATpUH, JIP25, JIP26, JIP27,
KaJIWi, KaJdblluid, MarHuii, ajJlOMUHUNA, IIMHK, XpOM, JIP28, JIP29, JIP34
JKeJe30, MEJIb) U UX COCTMHCHUM. MP2, MP4, MP7,
OO0mue crnocoObl TONydeHUsT MeTauioB. [IpuMeHeHUe MP8, MP9, MP16,
MeTaIoB B ObITy M TexHuke. Hemeramnbl. [lomoxxenue MP21, MP22,
HeMmeTaiuioB B Ilepuoanyueckoil cuUCTEME XUMHUYECKUX MP26, MP28,
anemenToB /.M. MenneneeBa U OCOOEHHOCTH CTpPOCHHS MP30, MP46
aToMoB. dU3nUecKre CBONCTBA HEMETAIUIOB. AJIOTPOIHS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, gochopa u
yrieposa).
XHUMHYECKHUE CBOMCTBaA BaKHEHIIINX HEMETAJIJIOB
(ranoreHoB, cepsl, a3oTa, Gochopa, yriepona u KpeMHUs)
U UX COeNWHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIINX
KHCJIOT, BOJIOPOJTHBIX COCTMHECHHUI).
[IpuMeHeHre Ba)KHEUILINX HEMETAINIOB U UX COEUHEHUH.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COCP/KAHME 2/0
Jlatb  xapakTepucTHKy »dieMeHTaM (cepebpo, Menpb, 2/0 OK 03 [1PG1, ITPG3,
ATFOMUHUN ) KaK METaJiaM C BBICOKOM JIP12, JIP13, JIP26,
AJIEKTPONPOBOAHOCTHIO. 3HauecHUE METaJIOB u MP11, MP38,
HEMETAJUIOB B MPUPOJIC U KUZHEICITSIBHOCTH YEIOBEKa U MP39, MP46

opranu3moB. Koppo3uss MerayuioB: BHIBI KOPPO3UH,
CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

Uepnas wu 1nBerHas Metauryprus. [Ipaktudeckoe
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MPUMCHCHHUC BJICKTPOJINM3a [JIA IMOJIY4YCHHUA MICIIOYHBIX,
MICJI0OYHO3CMCIIbHBIX MCTAJIJIOB M aJIFOMHUHUI. Crekino u
CUJIMKaTHas NPpOMBIIIJIICHHOCTD.

B ToM 4uncae NMPAKTUYIECCKUX U J'IaﬁOpaTOpHLIX 3aHSATHH

6/4

JlabopatopHoe 3anstue Ne3. KadecTBeHHBIE peakuuu Ha
KaTHOHBI METAJLIOB.

212

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

T1P63, T1P65,
T1P66, TIP6S,
T1P610, IIP611,
T1P612
JIP12, JIP13,JTP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopaTtopnoe 3ansatue Ned. Kopposusi METauIOB M CIIOCOOBI
3aIUTHI OT KOPPO3UH.

212

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

T1P63, T1P65,
T1P66, TTPGS,
IP610, TIP611,
T1P612
JIP12, JIP13,JIP20,
JIP23,JIP27, JTP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlaboparopHoe 3anstue Ne5. MccnenoBanne Gpu3ndeckux u
XUMHUYECKUX CBOMCTB METAJUIOB U HEMETAJIJIOB.

2/0

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

T1P63, T1P65,
TIP66, TIP6S,
T1P610, TIP611,
T1P612
JIP12, JIP13,JTP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
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MP13, MP16,

MP21, MP30,
MP33, MP46
Tema 2.8 JlupakTuyeckne eIMHNIbI, COIePKAHUE 2/0
XHUMHA U KU3Hb Ponp  xuMuMm B oOecHeYeHMH  DKOJIOTHMYECKOH, 1/0 OK 01, OK 02, I1PG1, ITPG3,
DHEPreTHYECKON W THIIEBON OE30MacHOCTH, PAa3BUTUHU OK 03, OK 04, I1Po65, ITPG9,
MenuiuHbl. [loHATHE O Hay4dHBIX METOJaX IO3HAHUS OK 05, OK 06, I1P610, ITPG11,
BEIIECTB M XHMMHUYecKHx peakuuil. IlpeacraBienus o0 OK 07, OK 08, I1P612
00X HAYYHBIX MPUHITUIIAX TTPOMBIIIICHHOTO TOTyYeHUS OK 09 JIP2, JIP3, JIPS,
BOKHEMIIMX BelECTB. YeaoBEeK B MHUpE BELIECTB U JIP9, JIP12, JIP13,
MaTepUaJiOB: BaXHEWIIIME CTPOUTEIbHbICE MaTepUallbl, JIP20, JIP22,JIP23,
KOHCTPYKLIMOHHBIE ~ MaTepuasibl,  KpacKu,  CTEKIIO, JIP24,JIP25, JIP26,
KepaMuKa, MaTepUasbl J1JIs JICKTPOHUKH, HAaHOMAaTepHrallbl, JIP27, JIP28,JIP29,
OpraHMYeCKWe W MHUHEpaJIbHble YIOOpeHus. XHUMHS U JIP32
310pPOBbE YeJIOBEKa: MpaBuIa HCITOJIb30BaHHUS MP1, MP2, MP3,
JICKapCTBCHHBIX  IpErnapaToB, IMpaBWwia 0OE30IMacHOTO MP4, MP7, MPS,
WCIIOJIb30BAaHUS ~ TpenaparoB  OBITOBOM  XMMHH B MP10, MP11,
MMOBCEIHEBHOM KH3HU. MP13, MP16,
MP21, MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 1/0
Pemenne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 1/0 OK 03 [1PG1, I1PG3,
3aJlaHU Ha CBOMCTBA, COCTaB, MOJYy4YECHHE M O€30mMacHoe JIP12, JIP13, JIP26,
UCIIOJIb30BaHUE BA)KHEHIIMX HEOPraHMYECKUX BEIIECTB B MP11, MP38,
OBITY ¥ TIPAKTUYECKOM JEATEIILHOCTH YeJIOBEKa. MP39, MP46
OO0mme mpenacTaBiaeHUsT O MPOMBIIUICHHBIX CIOC00ax
MOJIYYeHUS]  XMMHYECKMX  BEIeCTB (Ha  TpuUMepe
MIPOU3BOJICTBA CEPHOU KUCIIOTHI).
[TpoGiiemMa 0TX0/10B 1 MOOOYHBIX MPOJYKTOB.
IIpome:kyTouHas aTrTecTanus 1M depeHIUPOBAHHBIN 3a4eT
Bcero: \ 74/8
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3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Tempbl 1a00paTOPHBIX U (MJIH) MPAKTHYECKUX
3aHATHI

Kparkoe conepkanue/ onucanue (mejb padorTbl)

Cnennajau3upoBaHHoe 060py/10BaHue,
TeXHHYEeCKHe CPeCTBA, MPOrpaMMHOe
o0ecnieyenue (Mpu HEOOXOTUMOCTH)

Paznesa 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe  3anstue  Nel. Tlomyuenwme | [Tomydyenne B mabopaTtopum dTuieHa peakuuen | [IpoOupku, mpoOka ¢ ra300TBOTHOM
JTUJICHA U U3YYEHHUE €r0 CBOWCTB aeryapatanueii cnupTtoB. V3ydeHne XHMHYECKHX | TpyOKOH, IITaTUB, CIUPTOBAs FOPEIKa,
CBOMCTB ATHJIEHA JIEUCTBUEM 3TUJIEHA HA OPOMHYIO | CIIMYKH, 3TUJIOBBIN CIUPT,
BOAY, IOAKUCIEHHYI0 pacTBOPOM II€pMaHIaHaTa | KOHLIEHTPUPOBAHHAsI cepHasi KUCIIOTa,
KaJIusl. Mecok, OpoMHasi BOJia, pacTBOP
Henu paboThI: [IepMaHraHaTa Kajaus
1. HayunThcs mosty4yars 3THIIEH;
2.Hayuutbcs OIIpEEIATh ¢duznueckue U
XUMHUYECKHUE CBOWCTBA ATUJICHA.
3.YMeTp mnoATBEpKAAaTh MPOLECCHl ypaBHEHUSMU
peaKIuid.
[Ipaktrueckoe 3anarue Ne2. Cocrasinenue | ['omonorus, uzomepus. [IpencraBnenue o Ta6muma JI.W. MenaeneeBa, Tabnuia

Ha3BaHUI yraeBoJOpoJOB Mo ¢opMylaM u
Ha3BaHMsSM. PemieHue pacy€THbIX 3ajad Ha
ornpeneneHue o0bEMa, KOJIMYECTBA HCXOJHOTO
BEILIECTBA

KJ1acCU()UKALMU OPraHMYECKUX BEIIECTB.
HomeHnkiiatypa opraHn4eckux coeJuHEHUN
(cucTemaruyeckasl) 1 TpUBHaIbHbIE Ha3BaHus. Llenn
paboTHI:

1.HayuuTtbcst cocTaBisTh GOPMYIIbI YTIEBOJOPOIOB;
2. Hayuutbces pemiaTh pac4€THbIE 331a4U 110
YPaBHEHUSIM peakLMii peBpalicHUs
YTIIEBONOPOIOB;

3. HayuuThcs pemiath pacu€THbIE 331241 HA 00bEM
BEIIECTBA, MACCy, KOJTMYECTBO BEIIECTBA.

TOMOJIOTHYECKOTO psijia TIPeeIbHBIX
YTJIEBOJIOPO/IOB.

[Ipaktnueckoe 3ansatue Ne4. KauecTBeHHBIE
peakuuu OJIHOAaTOMHBIX, MHOTOaTOMHBIX
CIIUPTOB, YKCYCHOW KHCIIOTBI

OmnpeneneHre KaYeCTBEHHBIX peakluii Ha
OAHOATOMHBIC 1 MHOT'OATOMHBIC CITMPTHI.
HccnenoBanue cBOWCTB YKCYCHOM KUCIIOTHI.

emu paGoTsr:

1. [Ipoaenare Ha MPAaKTUKE Ka4eCTBEHHBIC PEAKIIUU
MPeeNbHBIX OJTHOATOMHBIX U MHOTOaTOMHBIX
CIIUPTOB;

[TpoOupku, CIMPTOBKA, JepKATeNb s
MPOOUPOK, CIUPATIb U3 METHON TTPOBOJIOKH,
[IMaTeNb A CyXUX BEUIECTB, STUIOBBII
CIIUPT, TIUIEPHH, YKCYCHAs KACIIOTA,
THIPOKCHU HATpus, (heHondTaIenH, OMIIKHA
MarHusi, KapOoHaT HaTpuUs

736




2. VccnenoBaTh XUMHUYECKHE CBOMCTBA KAPOOHOBBIX
KHUCJIOT HA IPUMEPE YKCYCHOM (3TaHOBOM) KUCIIOTBHI.
3.YMeTh NOATBEPKAATH IPOLECCHl YPABHEHUSIMHU
peaKkuuid.

[IpakTnueckoe 3aHsTHe  NoS5. Pemenue
NpaKTUYECKUX  3aJaHuid  Ha  COCTaBIICHHE
3EeKTpOHHO-TpaduuecKkux (HopMysl >JIEMEHTOB
1-4 nepuonos.

XUMUYECKUN DJIEMEHT. DHEPreTUYECKUE YPOBHH,
NOJYpOBHH. ATOMHBIE opOutamu, s-, p-, d-
3JIEMEHTHI. DJIEKTPOHHAsA KOH(MUTYpalHsi aTOMOB.
Llens:

1. 06001eHre 3HaHUH 00 ATIEKTPOHHOM CTPOCHUH
aTOMOB XMMHYECKUX JICMCHTOB;

2. 3aKperieHHe YMEHHS U HaBbIKU COCTaBIICHUS
ANEKTPOHHBIX POPMYJT ATOMOB XUMHUYECKUX
JJIEMEHTOB, a TaKXKe MX rpaduyecKux U300pakeHuM.
3. 3aKperICHHe OCHOBHBIX MOHATHH: «3JIEKTPOHHOE
00J1aK0», «aTOMHAsE OPOUTAIIBY, «PATUYCH.

Tabmuna «[1ICXD JI.1. MenneneeBay

Paznea 2. OBIIIASL U HEOPITAHUYECKASA XUMUSA

[IpakTrueckoe 3aHaTne  Ne7. Pemrenne
NPAKTUYECKUX 3aJaHuil 1o KiaccuuKaluy,
HOMEHKJAaType M XHUMHYECKUM  (Qopmynam
HEOPraHWYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB
(yrapHblif ra3, yrJeKuciablii Tra3, aMMHuak,
raiieHasl U3BeCTb, HeTaleHasi U3BeCTh, TUThEBAS
coJja W JpYrux): Ha3plBaTb M COCTaBIIATh
dopMynbl XMMHYECKHUX BELIECTB, OIPEAEIATh
IIPUHAJIEKHOCTD K KJIaccy.

Heoprannueckue BemiecTBa, uX Kjiaccudukanus 1o
pa3IMYHBIM NpH3HAKAM. XHUMUYECKHUE CBOMCTBA W
pa3IoKEHUE HEPACTBOPUMBIX B BOJE BELIECTB.
OcHoBHbIE CTOCOOBI TOMYYEHHsS] HEOPraHUYECKHUX
BEILECTB.

Henu paboTsr:

1. ITponenaTe Ha MpaKTUKE KaUECTBEHHBIE PEAKIIUU
HEOpPraHMYECKUX BEIECTB;

2. UccnenoBaTh XMMUYECKNE CBOMCTBA OKCUIOB, KaK
BELIECTB, ITUPOKO MPUMEHSEMBIX B
IIPOMBIIIJIEHHOCTH;

3.YMeTh MNOATBEPKAATh IPOLECCHl YPaBHEHUSAMU
peaKkuuid.

Ta6muma «[1ICXD JI.1. MenneneeBay.
DIIEKTPOXUMUYECKUN PSI] HATPSKCHHS
MeTaloB, Tabnuna «PactBopumoctu
KHCJIOT, OCHOBAHHUM, COJICH.

[Mpaktnyeckoe 3amsitue Ne 8. CocraBieHue
YPaBHEHUU PeakUUi Ha TUAPOJIU3 COJIEH.

HccnenoBanue cpeabl paCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CITa0bIMU
poToauTamu. M3ydeHune ux peakuuii ¢ pacCTBOpamMu
HIeJI0YM U KapOOHAaTa HATPHUSL.

I{enu paboThI:

Tabmuma «[1CXD JI.1. MenneneeBa.
DNEeKTPOXUMHUYECKUH Psi/i HATIPSKEHUS
MeTasuioB, Tabnwuia «PacTBopumoctu
KHCJIOT, OCHOBAHUM, COJICH».
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1.HayunThcs COCTaBIATh YpaBHEHUS THIPOJIN3A
COJICH;

2. HayuuTbcs onpenensaTh TUIIBI THIPOJIN3a;
3.YMeTh NOATBEPKAATH MPOIECCHl YPABHEHUSIMU
peaKuid.

[paxtuueckoe 3ausaTre Ne9. KonnuecTBennsie
OTHOLICHUS B XUMUHU. OCHOBHBIE
KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUU U PACUYETHI 110
YPaBHEHHSAM XMMHUYECKHUX PEAKLIMH.

Knaccupukanuss ¥ TUMBI XUMHYECKUX PEAKIUN C
y4acTHEeM HeopraHnyeckux BeniecTB. CocTaBieHHE
YpPaBHEHUN peakUWid COCIMHEHUS, PAa3JI0XKEHUS,
3aMeleHusi, oOMeHa, B T.4. peaK[uil TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHUS.

Llenu:

1.HayuuThcs cOCTaBISATh ypaBHEHUSI COCTMHECHMUS,
pa3noKeHus, 3aMellleHus, OOMeHa;

2. Hayuutbcs onpenensth TUIBl PEaKIUii;

3.YMeTb NOATBEPKAATH POLECCHl YPABHEHUSIMHU
peaKuuid.

Taomuma «[1ICXD J1.1. MenaeneeBay.
DJIEKTPOXUMUYECKUH PSil HAIPSKEHUS
MeTasuioB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAHHUM, COJICH».

[Ipaktuueckoe 3anarue Ne 10. Pacyer ckopocreit
XUMUYECKON PeakUn. Y IpaKHEHUS Ha
CMELICHUE XUMUYECKOTO PABHOBECHS.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
¢aktopoB. OOpaTumble peakiuu. XUMHUYECKOe
paBHOBecHue. DakTOpbl, BIUAIOIINE HA COCTOSHHE
xumu4deckoro papHoBecus. [Ipunuun Jle Ilarense.
Llens:

1. HayuuTbcs paccUMTBIBaTh CKOPOCTh XUMUYECKON
peakuuu;

2. Hayunthcs onpenensith pakTopbl, KOTOPHIE
BIIUSIIOT HA CMEILLIEHUE PAaBHOBECHE;
3.3akpenuTh yYMEHHE OIPEIeNATh
CMEILEHUS] XMMHUYECKOTO PABHOBECHSI.

HaIpaBJIeHUE

Tabmuna «[1ICXD JI.1. MenneneeBay.
DNEKTPOXUMUYECKUN PSI] HATPSKSHUS
MeTalsoB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAHHUM, COJICH.

[Ipaktrueckoe 3anstue Ne 11. CocraBienue
ypaBHeHuii OBP MeTo10M 351€KTPOHHOTO
Oamanca. OnpeeneHne OKUCITUTENeH 1
BOCCTAaHOBUTEIIEH.

[ToHATHSA: «OKHUCIUTENBY, «BOCCTAHOBUTEIIbY,
«OKHCJIEHHEY, «BOCCTAHOBIIEHUEY, «OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE PEAKIINI» TUIIBI XUMHUYECKUX
peakuuii 0 N3MEHEHHUIO CTENIEHN OKUCIIECHUS
XUMHUYECKHX 3JIEMEHTOB.

1. YrayOuTh 3HaHUS 110 COCTABJICHUIO YpaBHEHUN
OBP meTo10M 251eKTpOHHOTO OanaHca;

2. I3y4nTh HOHHO-2JIEKTPOHHBIN METO]

Tabmuma «[1CXD JI.1. MenneneeBa.
DNEeKTPOXUMHUYECKUH Psi/i HATIPSKEHUS
MeTasuioB, Tabnwuia «PactBopumoctu
KHCJIOT, OCHOBAHUM, COJICH.
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cocTaBiyieHHto ypaBHeHuit OBP, nmokasats ero
MPEUMYIIEeCcTBa B GOPMHUPOBAHUH YMEHUI
MPOrHO3UPOBAHMS HarpaBiieHus npoTrekanus OBP B
pacTBopax.

3. 3akpenuTh YMEHUS 110 COCTABJICHUIO YPaBHCHUI
OBP, npoTekaroniux B pa3JIMuHbIX cpeaax.

JlaGopaTopHble 3aHATHSA

Paznes 2. OBIIAA 1 HEOPTAHUYECKASA XUMUA

Jlaboparopuoe 3ansTue Nel. «Mnmentudukamus
HEOPraHMYECKUX BEIIECTB C UCIOJIb30BAHUEM UX
(U3UKO-XMMHYECKIX  CBOMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX pEaKIIHid. KauectBeHnHbie
peakuuu Ha cynbdar-, kapOOHAT, CHJIMKAT- U
XJIOPUI-aHUOHBI

KonunuectBenHble OTHOIIEHUSI B XUMUU. OCHOBHbBIE
KOJIMYECTBEHHBIE 3aKOHbI B XMMHU U PacyeThbl II0
YPAaBHEHUSIM XMMHYECKUX peakuuii. Moip Kak
€IMHHIIAa KOJIMYEeCTBa BellecTsa. MosspHas Macca.
Ilens:

1. HayunTbcs IpOBOAUTH KAUECTBEHHBIE PEAKIIMY HA
AQHUOHBI,

2.YMeTb NPUMEHSATh PEAKTUB Ul UACHTU(PHUKALIUN
HEOPraHUYECKUX BEILECTB;

3.YMeTb MNOATBEP)KIaTb XHWMHYECKHE IPOLECCHI
YPAaBHEHUSMM PEAKIUH.

PeakTuBHBIN 1ITATUB C HAOOPOM PEAKTHUBOB,
npoOupKH, nmurneTku Tabmuma «
PacTBOpUMOCTB KHCIIOT, OCHOBaHU, COJIEI.

JlaGopatopHoe 3anaTue Ne2 «Tunbl XUMHYECKHUX
peaktmii”.

HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY
UCXOHBIX U 00pa3yIOIINXCS BEIIECTB) U
IIPU3HAKOB XUMUYECKUX peakuuil. Peaknuu
HOHHOTO oOMeHa. McribITanue pacTpoB cosiei
WUHAUKATOpaMHu

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY
UCXOJHBIX M 00pa3yIoUINXcs BELUIECTB) U IPU3HAKOB
XUMHUUYECKUX peakiui. [IpoBenenne peakunii
HMOHHOI0 0OMEHa, OIpe/ieJIeHHE CPeibl BOJHBIX
pacTBOpOB. 3a/laHNs HAa COCTABIEHNE HOHHBIX
peaKIuii».

Llens:

1.HayuuTbcsa NpoBOIUTH KAUECTBEHHBIE PEAKI[MU Ha
KaTHOHBI;

2.HayuuTbcs onpenensats cpebl BOJHBIX PaCTBOPOB;
3.YMeTb MOATBEP)KIaTb XHUMHYECKHE IPOIECCHI
YPaBHEHUSMM PEAKIUH.

PeakTuBHBII MITaTUB C HAOOPOM PEAKTHUBOB,
npoOupku, nunerku. Tadauma «
PacTBOpUMOCTB KHCIIOT, OCHOBAHUM, COJIEN.
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JlaGopatopnoe 3amstue No5. HcciemoBanue
(I)I/I?;I/I‘-IGCKI/IX U XUMHYECKHUX CBOICTB METALJIOB U
HEMETAaJUIOB.

O6mme  ¢Qusnueckre CBOWCTBA  METAIOB |
HEMETAJIJIOB. DJIEKTPOXUMUYECKUH Psi/l HAIIPSHKEHUN
MeTauIOB. XHWMHYECKHE CBOMCTBA Ba)KHEHIITHX
METAJIJIOB ¥ HEMETAJIOB, HX COCAUHCHUM.

emu paboThI:

1.03HaKOMHUTHCS C OCHOBHEIMM BHIAMH METAJLJIOB U
HEMETAJUIOB, UX (PU3UKO-MEXaHUIECKUMU
CBOMCTBaMHU U 00JaCTbIO IPUMEHEHUS;

2.13yunth OOIIYIO TEPMUHOJIOTHIO, IPUHATYIO
JEHCTBYIOIMMHU CTaHapTaMHU Ha METAJLIbI U
HEMETAJIBL.

3.Hayuutbcs cocraBnsate OB ypaBHeHUs peakiuil.

PeakTuBHBIN MITAaTHB C HAOOPOM PEAKTHRBOB,
MPOOUPKH, MUTIETKU. DICKTPOXUMHUECKUN
P HAMIPSIKEHUS] METaJIOB.

MMPOPECCHUOHAJBHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEP KAHUE ITPUKJITAIHOI'O MOAYJIS)

HpaKTquCKOC 3aHATHE

[TpakTueckoe 3anatue Ne3. PemeHue nenouex
IPEBpALEHU Ha TEHETHYECKYIO CBSI3b MEXKIY
KJIacCaMM YTJIEBOJOPOJOB. PenieHne pacyeTHbIX
33a4 10 YpPAaBHEHUSIM pEaKIUH C ydacTueM
YII€BOIOPO/IOB.

I'omonorus, uzomepus. Ilpencrasienue o
KJIaCCU(UKALIUY OPTraHUYECKUX BEILIECTB.
Homenknarypa opraHM4ecKux COeqUHEHUM
(cucremaTuyeckas) U TpUBHAJIbHbIE HA3BAHUS.
Lenu paboTsI:

1. 3akpenuThb MoJIyueHHbIE paHEE TEOPETUUECKHE
IIPEICTABICHMS O TUIIAX XUMUYECKUX peaKLui,
MeXaHM3MaxX X MPOTEKaHHs Ha IpUMepe
XUMHUYECKHUX CBOMCTB aJIKEHOB, aJIKWHOB, TUEHOBBIX
YIJI€BOJOPOIOB;

2. Pa3BuBaTh HaBBIKU COCTABJICHUS HAa3BaHUU
BELIECTB, CTPYKTYPHBIX (POPMYIT H30MEPOB.

3. HayuuThcs pemiath pacu€THbIE 3a/1a4M 110
YpaBHEHUSIM PEaKIUil C y4acTHEM YTIIEBOJOPOJIOB.

Ta6auua /.M. Menneneesa, Tabnuia
TOMOJIOTHYECKOTO Psifia HeTPEACTbHBIX
YTIEBOIOPOIOB

[IpakTnueckoe  3amsaThe  Neb. Pemrenne
MPAKTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX
3a/laHuil  Ha  XapakTepHU3alUl XHUMUUYECKUX
251eMeHTOB «MeTaunyeckre/ HeMeTalUIMYeCKHe
CBOICTBa, MEKTPOOTPULATEIBLHOCTD U CPOACTBO
K QJIGKTPOHY XHMMHYECKHX DJEMEHTOB B

[Tonoxenue meraiuioB B llepumoamyeckon cucreme
xumudeckux  anementoB .M.  Menpaeneena.
OCOOEHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000J0YEK
aTOMOB METAJIOB.

Llens:

1. I3y4uTh 2JIEKTPOHHOE CTPOCHUE XUMHUYECKUX

Ta6muma «I[1CXD JI.1. MenneneeBay,
AIEKTPOXUMUUYECKHUH PSJT HATTPSIKEHUS
METaJIJIOB.
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COOTBETCTBUE C MX AJICKTPOHHBIM CTPOCHHEM H
MOJIOKEHUEM B  TEPUOJMYECKOM  CHCTEME
xuMudeckux djemenToB [I.1. MenaeneeBay.

DJIEMEHTOB.

2. HayuuThcs onpeensiTh 2IEKTPOOTPULIATETHHOCTh
sneMeHToB 1o Tabimie «IICXD JI.1. MenaeneeBa»
3. 3aKpenuTh yMEHHUE OTPEACIATh
MeTalJInYeCKHe/HeEMETAJNINYECKHE CBOICTBA
DJICMCHTOB.

JlaGopaTopHble 3aHATHSA

JlaGopatopnoe 3anarue Ne3. KauectBennsie | Metamibl. CBOHCTBAa METAJIOB. PeakTuBHBIN MITaTHB C HAOOPOM PEAKTHBOB
peaKIMy Ha KATHOHBI METAJUIOB. DNEKTPOXUMHUYECKUIN DSl HATPSHKEHUSI METALIOB. Pa3IUYHBIX KUCIIOT, Imeaouei. MeTrasuibr:
Hens: QIFOMHHHUIA, 0JI0BO, CBUHEII, JKEJIE30
1.HayuuThcs npoBOAUTH KAUECTBEHHBIE PEAKIIMU Ha
KaTHOHBI METAJIJIOB.
2.YMeTh NOATBEPKIATH XMMHUYECKUE TTPOLIECCHI
YpaBHEHUSMHU PEAKITHIA.
JlabopaTtopuoe  3ansitue  Ned.  Kopposus | MeTtamibl 1 u3enus U3 HUX, CONPUKACASICH C PeakTuBHBIN mITaTUB C HAOOPOM PEAKTHBOB,

METAJIOB U CIIOCOOBI 3allUTBI OT KOPPO3HH.

BO3JlyXOM, BOJOH! U pa3IMYHBIMU arpECCUBHBIMU
peareHTamMu, OCTENEHHO MOIBEPTatoTCs
paspyLIEHUI0, KOPPO3HH.

Kopposus — 310 paspyiienne Meramia B pe3yabTaTe
ero (pU3MKO-XMMHUYECKOT0 B3aUMOICHCTBUS C
OKpy»karomen cpenou. [Ipu 3ToM MeTauibl
OKHCIISIIOTCS U 00pa3yroT

MIPOJYKTHI, COCTAaB KOTOPBIX 3aBUCUT OT yCJIOBHM
KOPPO3HH.

emu paGoThr:

1. O3HaKOMHUTBCA € IPOLECCAMH XUMUYECKON
KOPpPO3UHU U HEKOTOPBIMU METOAaMH OOpHOBI €
KOpPpO3HEN;

2. HayuuTbcs COCTaBIIATH YPaBHEHHsI PEAKLIUN B
MOJIEKYJISIpHOM hopme.
3.0nmucate BHIBI  KOPPO3UH
JIEKTPOXMUMHUYECKYIO).

(XUMUYECKYI0O H

MPOOUPKH, MUTIETKU. DICKTPOXUMHUUECKUN
P HaNpsKEHUs] METaJIOB.
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4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreyeHue

I[HSI pcam3anuu MnmporpamMmbl y‘-IGGHOﬁ AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIONUME CIICHIUAIBHBIC
IIOMEUIEHUS U OCHAILICHHE:

Kabuner CCTCCTBCHHOHAYYHBIX JUCLUIIINH, OCHaH_[eHHBIfI B COOTBCTCTBHU C IPUIIOKCHUCM 3
00pa3oBaTeNnbHOM MPOrpaMMBI.

JlabopaTtopusi XHMMHUHM, OCHALICHHas B COOTBETCTBUM C NpPUJIOKEHHEM 3 00pa3oBaTeNbHOU
MIPOTrpaMMBl.

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

KoMmrmbloTepHbIii  Kiacc, OCHAIICHHBIH B COOTBETCTBHU C MPHIOXKEHHEM 3 00pa3oBaTelbHOM
MIPOTrpaMMBl.

4.2 YueGHOo-MeTOoAHYeCKOe U HH(OPMAIIMOHHOE o0ecrieyeHe peau3aluu NporpaMmel

OcHOBHBIC HCTOYHHMKH:
1. Xumus : 10 xnacc : yrnyonéuusiii ypoBens : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, B. H.
Tepenun [u np.]; mox. pen. B. B. JIyaun - 10-e usn., crep. - Mocksa : [IpocBemienue, 2023. — 448 c. : ui.
- Hon. Mun. npocsemenust PO. - ISBN 978-5-09-107226-6. - Tekct : HemocpeICTBEHHBIH
2. Xwumus : 11 xnacc : yrmyOonénusiid ypoBenb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. JIlynun; nmox. pexa. B. B. JIyaun. - 10-e u3a., crep. - Mocksa : [Ipocsemenue, 2023. - 478
[2] c. : un. - Jon. MuH. nipocBemiennst PO. - ISBN 978-5-09-107469-7. - Tekcr: HemmocpeICTBEHHBIH

JlonoJiHuTeIbHbIE HCTOYHMKH:

1. BocrpukoBa, H. M. Xumus: yuebnoe mocobue / H. M. Boctpukosa, U. B. Kozenybosa, I'. A.
Koponesa. - Kpacnosipck : Cub. denep. yn-t, 2020. - 226 c. - ISBN 978-5-7638-4420-7. - Tekcr :
anektpounbii. - URL: https://znanium.com/catalog/product/1819361 (mara oGpamienus: 29.01.2024). —
Pexxum pgocTyna: 1o nojamnucke.

2. XaxanmHa, T.U. Opranndeckas XuMus : ydeOHOe TocoOHMe s CpemaHero MpogheCCHOHATHLHOTO
obpazoBanusi / T.W. Xaxanuna, H.T.OcunenkoBa. — MockBa: W3natensctBo IOpaiit, 2024. —
396 ¢. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-534-00948-4. — TekcT : 37ICKTPOHHBIN //
O6pazoBarensHas mnardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (nara oGparieHus:
09.04.2024).

IIporpammuoe odecnieuenune 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 xomnekuus 1udpoBBIX oOpa3oBaTenbHBIX pecypcoB : cait. — URL : http://school-
collection.edu.ru/ (mata oopamierus: 29.01.2024). — TekcT : 37EKTPOHHBIA.

2. @®ectuBasib  nexaroruueckux — uaed  "OtkpeiThii  ypok" @ cait. - URL
http://festival.1september.ru/subjects/4/ (nara oopamienus: 29.01.2024). — TekcT : AIEKTPOHHBIN.

3. Ileacoser : IlepBblii HAIMOHANBHBIN TCUXOJOTO- TEAarorudeckuit WHCTUTYT : caitt. URL :
http://pedsovet.org/ (nata oopamenwus: 29.01.2024). — TeKCT : 3IEKTPOHHBIH.

4. AnxuMmuK. DJIeKTpOHHBIA >kypHan : cait. - URL : http://www.alhimik.ru (mata oGparienwusi:
29.01.2024). — TekcT : 2JIEKTPOHHBIH.

5. Mup xumumu : caidit. - URL : http://www.chemistry.narod.ru/ (nara oopamenus: 29.01.2024). —
TekcT : ANeKTPOHHBIN.
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6. Xumus. OOpa3oBaTenbHBIA CalT Ui MKOIBHUKOB : cait. - URL : http://hemi.wallst.ru/ (nara
obpamenus: 29.01.2024). — TekcT : 3IEKTPOHHBIN.

7. Otkperteiii Kommemk: Xumus : caidr. - URL : http://www.college.ru/chemistry/ (nara
obpamenust: 29.01.2024). — TekcT : 3IEKTPOHHBIN.

5 KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUATIINHBI

KoHTposib M oOlleHKa pe3ynbTaTOB OCBOEHUS JUCLMIUIMHBI OCYIIECTBISETCS IPENOAABATEIEM B
IIpoIecce TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTECTalUH.
5.1 Texymuii KOHTPOJIb

KonTposmpye Haumeno Kpurepuun
MBIE pa3eIibl BaHHE OLIEHKH
Ne (Tembr) KonTponupyemsie pesynsratel (OK, I1P, JIP, MP) | ouenouHo
y4aeOHOMI ro
JUCIATLINHEL cpeJicTBa
1 Pazgen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Kputepuu
Oprannueckas | 07, OK 08, OK 09 bHast OIICHUBAHUS
XUMUS [IP61, I1P62, [1P63, [IP64, I[IP65, I1P66, [IP67, pabora TecTa:
I1P68, I[1IP69, IIP610, I1P611, ITP612. Tect 3a KaKabIi
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20, MPaBWIbHBIN
JIP22, JIP23,JIP24, JIP25,/IP26, JIP27,JIP28,JIP29 oTBeT 10amn
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, 3a
MPI11, MP12, MP13, HETPABUIIbHBIN
MP16,MP21,MP22, MP24, MP26, MP28, MP30,MP3 otBeT — 0
3,MP38, MP39,MP45 MP46 OaioB
Kpurepun
OIICHUBAHUS
KOHTPOJBHOU
paboTHI:
«OTINIHOY -
TEOPETHYECKOE
coJiepKaHue

Kypca OCBOEHO
MMOJIHOCTEIO, 0€3
po0eoB,
yYMEHUs
c(OpMHUPOBaHBI,
BCE
IPEeIyCMOTPEHH
bI€ POrPaMMOM
yueOHbIe
3aJaHHs
BBINOJIHEHHI,
Ka4ecTBO UX
BBITOJIHEHUS
OLIEHEHO
BBICOKO.
«Xopomuo -
TEOpeTUYECKOoe
coziep 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
Teopetnuecku
€ OCHOBBI
OpraHUu4eCcKOu
XUMUU

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
11P62, 1TP69,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
JUKTAHTA:

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

Tema 1.2
Yraesonopon
bl

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

1IP61, 11P62, ITP63, I1P64, I11P69, I1P610, I[1P612.

JIP20, JIP22,JIP25, JIP29,JIP32, JIP34
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI11, MPI2

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
Kucnopoacone
pxanme
OpraHUYECKUE
COEIMHEHHUS

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

1IP61, ITP62, ITP63, 11P64, 11P6Y, I1P010, 11P612.
JIP20, JIP22,JIP25, JIP29,JIP32, JIP34

MPI, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI11, MPI2

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

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
A3zoTcoaepxka
ue
OpraHUYECKUE
COE/IMHEHHS.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
11P62, I1P6Y,JIP3, JIPS, JIPY, 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
Bricokomonex | I1IP62, I1P63, [1P65, I1P69, I1P610, I1P61 1, OLICHUBAaHUS
yISpHBIC JIP2, JIP3,JIPS5, JIP9,JIP20, JIP27, JIP28, JIP29, TecTa:
COCTUHEHMUS. JIP32, 3a KaxxaeIi
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24 MPaBUIbHBIN
oTBeT 10amn
3a
HEMPaBUIbHbBIN
orBer — 0
0annoB
3a npaBWIbHBIN
ANTOPUTM
perieHus 3aaay -
1 6amn
Pasnen 2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Kputepuu
O6mas u 07, OK 08, OK 09 bHas OLIEHUBAaHHUS
Heopranuueck | [IP61, I1P62, IIP63, IIP64, IIP65, I1IP06, IIP67, pabora TecTa:
ast XUMHUI IIP68, I1P69, I[1P610, I[1P611, [IP612. 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, MPS8, MP9, MP]0, HETPABUIIbHBIN
MPI11, MP12, MP13, MP16, MP21, MP22, MP24, otBeT — 0
MP26, MP28, MP30, MP33, MP38, MP39, MP45, 0anoB
MP46 Kpurepun
OIICHUBAHUS
KOHTPOJIBHON
paboTHI:
«OTnu4HOY -
TEOPETHYECKOE
CoJIepKaHuE

Kypca OCBOEHO
MMOJIHOCTEIO, 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
HEZ0CTaTOYHO,
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
BBITIOTHEHHBIX
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
Ctpoenue
aTtoma.
Ilepuonuuecku
¥ 3aKOH U
Ilepuonnuecka
sI CHCTEMa
XHUMHYCSCKHX
3JIEMCHTOB

JLU.

Menneneena.

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

1IP61, ITP06, I1P0Y, I1P011

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
BEIIECTBA.
XuMudeckas
CBSI3b

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

1IP61, 1TP66, 11P6Y, I1P011

JIP2, JIP3,JIP5, 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
JucnepcHsie
CUCTEMBI U
(bakxTops! NX
YCTOWUYMBOCTH

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

1IP61, ITP66, I11P0Y, 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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11

Tema 2.4

Knaccuduxkari

us

HCOPraHN4YCCK

Hux

COEIUHEHUN.

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

11P63, 11P64, 11P65, 11P6Y, 11P610, 11P61 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 6ann

12

Tema 2.5

XUMHUYECKHE

peakiumn
CxopocThb
XUMHUYECKON
peaxiuu.

XHUMUYECKOE

PaBHOBCCHEC

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

1IP63, I1P04, I1P05, I11P0Y, I1P010, IIP611, I[IP612
JIP2, JIP3,JIP9, 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
Onexrpoiautny | 07, OK 08, OK 09 IIpakTrue | oLleHUBAHUSA
eckas IIP62, I1P63, I1P64, I[IP65, I1P09, IIP610, [IP611, | ckas TecTa:
mucconmanust | [IPo12 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
MPaKTUYECKOTO
3aJ]aHM;
3a nmpaBWIbHBIN
AIITOPUTM
perieHus 3a1ay -
1 6amn
14 | Tema 2.7 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect Kpurepuu
Mertamisl. 07, OK 08, OK 09 JIMKTaHT | OILICHHUBaHMS
Hewmeramisl. IIP62, IIP63, I1P64, IIP65, IIP69, IIP610, IIP611, | B TecTa:
O06mmue IIP612 [Tpaktrue | 3a KaxabId
CTIOCOOBI JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, cKas IIpaBUJIbHBII
MOJTy4eHUs JIP27, JIP28, JIP29, JIP34 pabora orBeT 10amn
METAaJLIIOB MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | (npaktuu | 3a
MP26, MP28, MP30, MP46 €CKoe HETPaBUIbHbBIN
3amanue) | orBer — 0
0annoB
Kpurepun
OIICHUBAHHUS
MIPAKTUIECKOTO
3aJaHus:
a IpaBWIbHBIN
ITOPUTM

pelieHus 3a1ad -
1 Oamn
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15 | Tema 2.8
XUMUS U
JKU3Hb

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
1IP62, ITP63, I1P65, 11P6Y, 11P610, 11P61 1,

JIP2, JIP3,JIP5, JIP9,JIP20, JIP27, JIP28, JIP29,
JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

Tect Kpurepun
OLICHUBAHUS
TecTa:

3a KaxIblii
MPaBWIbHBIN
otBet 10amn

3a
HENPABUIIbHBIN
otBeT — 0
6aoB

3a nmpaBWIbHBIN
AITOPUTM
pelieHus 3a1ay -
1 6ann

5.2 IIpome:kyTOoUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npeaMeTa «XUMHUS | MTO3BOJISET ONPEISIUTh KAaYeCTBO U YPOBEHB €€ OCBOCHHS.

dopma IpOMEKYyTOUHOU aTTECTAIUH 110 TIPpeAMETY «XUMHUs» — TUPPEPESHIIMPOBAHHBIN 3a4ET

Pe3yabTaTsl
o0yueHust

OneHo4HbIe 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 oieHO4YHOro CpeacTBa — TecT

1.Cxema pacnpeziefieHHst 3JIEKTPOHOB IO CJIOSM B aTOME XMMHUUYECKOT0 3JIEMEHTa,
00pa3yroIero CoeIMHEHUsI, COOTBETCTBYIoITHE 00muM hopmynam H2D u 503
1)2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.Psii 5eMeHTOB, pacloJIOKEHHBIX B MOPSAKE YBETMUEHUS aTOMHBIX PaInyCOB:
1)S, P, Si 2)P,S,0 3)Se, S, 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)KOH u NaCl 2)CuCI2 u KOH 3) MgCI2 u HNO3
Cu(NO3)2

5.BepHbl 11 crieayroniue BhICKa3bIBaHUS ?

A. CteneHb okuciIeHus aroma xpoma B coeiunenuu CrO pasHa +3

b. Creniens okucnenus aroma xpoma B coequaennu Cr203 pasaa +3

1) BepHO TonbKO A 2) BepHO TosbKO b 3) BepHbI 00a cyxaeHus 4) o0a cyxaeHus
HE BEpHBI

6. C paz0aBiieHHOI CEepHON KUCIIOTOM pearupyror:

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

Kpurepun onenku: Bemmonneno 90-100% 3anannii-onenka —«S»

80-89% - omenka «4»

70-79% - ortenka «3»

Memnnire 70% oreHka «2»

4) AI2(SO4)3 n
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OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

Buj orieHOYHOTrO CpeACTBa - KOHTPOJIbHAsI padoTa
1 BapuaHT
1. PacnpeneneHue dJIEKTPOHOB II0 SHEPreTHUECKUM YpoBHsIM 2e, 8e, 2¢
cootserctyer uactuie 1) Mg® 2) 0¥3) Mg?*4) S
2.B psany snementoB Na — Mg — Al - Si
1. yMeHbLIAIOTCS paguyChl aTOMOB
2. yMEHBIIAETCS YHCIIO MPOTOHOB B sipaX aTOMOB
3. YBEIMYMBACTCS YHCIIO DJICKTPOHHBIX CIIOEB B aTOMaX
4. yMeHbIIaeTCs BbICIIAS CTENIEHb OKUCIIEHUSI aTOMOB B COSTUHEHHSIX
3. dakTop, HE BAUSIOMUI Ha CKOPOCTh XUMHUUECKUX PEAKIINH,
1. mpupopa pearupyroumx BeIecTB
2. Ttemrieparypa
3. KOHIIEHTpAalHs pearupyrollux BEIIeCTB
4)TUN XUMHYECKOU peakinu
4. Haubonee 31eKTpOpOBOAHBIM METAJIOM U3 MEPEUUCIICHHBIX SBIISETCS
1. uwunk 3) cBUHEI]
2. menb 4) XxpoMm
5. Merai, He OTHOCSIIIUNACS K MIETOYHO3EMEIbHBIM,
1)maruumii 3) crpoHuui
2)xanbiui 4) 6apwuii
6. Hanbomnee akTHBHO pearnpyer ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHu# 4) KajabIui
7.ArperaTHoe COCTOSIHHE MO/a MTPH HOPMAaJIbHBIX YCIOBUIX
1. xunkoe 2) TBEpnoe 3) razooOpazHoe
8. Merami, ¢ KOTOpbHIM HE B3aUMOJCHCTBYET KOHILIEHTPUpPOBAHHAs CepHas
KHCIIOTA,
1 ))xene3o 2)Maruuii 3)IUHK 4)HATPHIA
9. TecToBbIC 3a/1aHUS HA COOTBETCTBHE.
10. VYcraHOBUTE COOTBETCTBHE MEXKAY pEardpyroldMU BeIIECTBAMH U
MPOJIYKTAMH UX B3aUMOJICHCTBUSI.
A) Cu +Cl, 1) Cu(OH), u Cl,
B) CuO + HC1 2) CuCl
B) Cu,0 + HCI 3) CuCl, u H,O
4) CuCl;
5) CuCl u H,0
11. YcraHOBHWTE COOTBETCTBHE MEXKIy THUIAMH W YPaBHEHHSAMH XUMHUYCCKUX
peaKuui.
THUITbl XUMHNYECKUX PEAKIIMIA
A) coenunenus, OBP, HeoOpaTtumas
b) paznoxenus, OBP, snnorepmuueckas
B) coenunenus, OBP, romorenHas
YPABHEHUS PEAKIII
1. Nz(r)'i' 3H2(r)<—> 2NH3(r)+ Q
2. 2KNO3= 2KNO,+0,+Q
3. FeO+C - Fe+CO-Q
4. 4Fe + 30,+ 6H,0 = 4Fe(OH)3
5. 2Al + Fe,03= 2Fe + Al,03+Q
3aaHus C pa3BEPHYTHIM OTBETOM.
12. 3anummTe ypaBHEHUS PEaKIUi, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIIECTBHUTH
npespanieans Zn — ZnCl,— Zn(OH),— ZnO
Jlnst mepexona 2 3anuIIMTe HOHHOE YpaBHEHHUE.
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13. K 34,8r cynwdara kanus NPUIMJIA pacTBOp, coaepxkammii 83,2 T xyopuma
6apust. Onpenenure Maccy odpazoBaBierocs ocaaka. (50).

14. PaccraBbTe K03 (PUIIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOILBIO 3JIEKTPOHHOTO
oananca. Cu tHNO3z—Cu(NO3),+NO +H,0.

15. OnpenenuTh KOHIEHTPALUIO THAPOKCHI-UOHOB, €CJIM KOHLIEHTpAlUs HOHOB
BoZ0poa paBHal0™ Momb/1L.

16. OmnpenenuTh KOHLEHTPALMIO HMOHOB BOJOPOJA, €CIM KOHIIEHTPAIHs
THIPOKCHA-HOHOB paBHa 10 Moub/1L.

17. OmnpenenuTs TeMIeparypy KWUIIEHHS M TeMmIepaTypy 3amep3aHus 2-
nporeHTHoro pactBopa HapranmHa (C10HS) B 6enzone.

18. Onpenenute MaccoByro aoito caxapo3sl C12H22011 B Boje, eciu U3BECTHO,
4TO TEMIIEpaTypa 3aMep3aHusl 3TOT0 pacTBopa cocrasisieT munyc 0,21 °C.

19. PacTBOp HE3JEKTPOIHMTA COACPKUT 2,5 T pacTBOPEHHO-TO BEIIeCTBAa B 25 T
Oenzona u 3amep3aer npu temneparype 4,3 °C. Omnpe-AeauTh MOJSIPHYIO Maccy
PacTBOPEHHOI'O BEUIECTBA.

20. PaccuumraiiTe 00BEM BOJOpPOJA, BBIICITUBIICTOCS TP B3aMMOJCHCTBHH C
coyisiHOM kuciotoi 162,5r nunka, coaepxariiero 10% npumecei.

2 BapMaHT
1. PacnpeneneHue »SJIEKTPOHOB II0 JHEPreTUYECKUM YpOBHsSIM 2e, 8e, 6e
COOTBETCTBYET aTOMY
1. yraepona 3) pocdopa
2. cepsl 4) xy0pa
2 B pany snementoB C—-N - O - F
1. yMeHbIIaeTcsl BBICIIAS CTEIICHh OKUCIICHUS 3JICMCHTOB B COCIMHCHUSX
2. YBEIMYHBAIOTCS PAJHYChl aTOMOB
3. yMEHBIIAeTCsl BOCCTAHOBUTEIbHAS CIIOCOOHOCTh MPOCTHIX BEIECTB
4. yBEeTUYHMBACTCS BBHICIIAS CTETICHh OKHCIICHUS 3JIEMEHTOB B COCTMHEHUSX
3. @akTop, HE BIUAIOIINN HA CKOPOCTh XUMHUECKHUX PEaKIIHiA,
1. xaranuzarop
2. cnoco0 MOoJTy4YeHHUsl peareHToB
3. mpupoja pearnpyroInux BEIeCcTB
4. KOHIICHTpAIlUs pearrpyrolluX BEIIeCTB
4, MeTan, He OTHOCSIIIAICS K IIE€JTOYHLIM MeTalllIaM,
1. xammit 3) muTHit
2. Kanblwid 4) HATPHA
5. CBOWCTBO pTyTH, KOTOpPOE OrpaHUYMBAaeT €€ TNpPUMEHEHHE B OBITOBBIX
TEPMOMETpax
1. arperatHoe cOCTOSIHHE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKAs MJIOTHOCTH
6. Bomopos Henb3st MOTYYUTh MyTEM B3aMMOJICHCTBHUS METAJUIOB C KUCIOTOM
1. a3otHoOIi 3) consgHOI
2. cepHoii 4) hochopHoit
7. CBOHCTBO, XapaKTepHOE I 030Ha,
1. xopoio pacTBOpsieTCS B BOJIE
2. HE UMeeT 3amaxa
3. OakTepuiuacH
4. nerue BO3IyXa
8. Boa B3anMOIeiiCTBYeT C KaXKIbIM U3 BEMIECTB, (HOPMYIIBI KOTOPHIX
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1)Ca u Nay0 2) Na,O u Cu 3)CuO u N2054)ZnO u SO,
9. TecToBbIe 3aJaHMsI HA COOTBETCTBHE,
10. YcraHoBHUTE COOTBETCTBHE MEXKIY HCXOJHBIMHU BEIIECTBAMU U MPOAYKTAMU
peaKuui.
A) Nau H,O 1) Na,SOz; 1 H,O
b) Na,O u H,0 2) NaOH u H,O
B ) NaOH u SO, 3) NaOH u H,
4) NaOH
11. YcraHoBHUTE COOTBETCTBUE MEKIY TUTIAMU M YPAaBHEHUSIMU PEAKIUH.
THUITbl XUMHNYECKUX PEAKILIMIA
A) 3amemenus, OBP, snnorepmuueckas
b) paznoxenus;, OBP, sx3oTepmuueckas
B) coenqunenus, OBP, HeoOpaTumas
YPABHEHUS PEAKIII

1. Nyt 3Hyp< 2NH3n+ Q

2. 2KNO3= 2KNO,+0, +Q

3. FeO+C —Fe+ CO-Q

4. 4Fe + 30,+ 6H,0 = 4Fe(OH)3

5. 2Al + Fe;03= 2Fe + Al,03+Q
3ananus ¢ pa3BEPHYTHIM OTBETOM.
12. 3anumuTe ypaBHEHUS PEaKIUH, C MOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTH
npespariiernst MgO— MgCIl,—Mg(OH),— Mg(NO3),
s nepexona 3 3anMIINTE HOHHOE YpaBHEHHUE.
13. K pactBopy, comepxamemy 63,97 HUTpaTa alIOMHHHS, TPUIWIA PAcTBOD,
comepxkammii  39,2r  ¢ochoprHoii  kucnorel. Omnpenenure wMaccy (docdara
ATIOMUHUSL.
14. PacctaBpTe K03(PPHUIMEHTH B yPAaBHEHUU PEAKIIUU C TIOMOIIBIO HJIEKTPOHHOTO
6ananca. Cu + HNO3z— Cu(NOs),+ NO,+ H,0
15. B o6pa3uax npupoHOi BOABI COAEPIKATCS COJH:
1) Ca(HCO3)2; 2) MgS04; 3) KCI; 4) KHCO3; 5) Na2SO4.
VYkaxxute HoMep 00pasiia BOAbl C IOCTOSIHHOM KECTKOCTBIO.
16.BbruncnuTe 0011yI0 AKECTKOCTh BOJBI , €CIIU B 2 J1 €€ HaXOAUTCS 110
800 mr moHoB Mg2+ u Ca2+;
17. PaccuuraiiTe 0O0IIYIO KE€CTKOCTh BOJIBI, B 1 J1 KOTOpOii comepxkutcs 360 mr
ruipokapOoHaTa Maraus u 24 Mr ruipokapOoHaTa KajabIusl.
18. Uemy paBHa KeCTKOCTh BOABI, eciu Ha TtuTtpoBanue 100 mi oOpasma eé
u3pacxoaosano 12 mi 0,04 1 pacteopa HCI?
19. Kakyro maccy (r) coapl Na2CO3 Hamo npu6aButh K 30 7 BOIBI, YTOOBI
YCTPaHUTh OOIIYIO KECTKOCTh BO/bI, paBHYIO 4,64 MIKB/1?
20. dnsa ymsardenus 200 1 Boxasl morpeboBasiochk 15,9 r Na2CO3. Yemy paBHa
JKECTKOCTb BOJbI (B MAKB/1)?
Kputepuu oneHku:
KOHTpOJIbHAsE padoTa MpeJCcTaBleHa B YCTAaHOBJIEHHBIH CPOK M oQopmileHa B
CTPOTOM COOTBETCTBUU C H3JIOKCHHBIMU TPEOOBAHMSIMH; TOKa3aH BBICOKUI
YpOBEHb 3HaHUS U3YUYEHHOTO MaTepuasia Mo 3a1aHHOM
TeMe, MPOSBICH TBOPUECKUH MOJXOJ MPHU OTBETE Ha BOIMPOCHI, YMEHHE TITyOOKO
aHAIM3UPOBATH Mpo0eMy U JenaTh 0000IIarolue BHIBO/BI; paboTa BHIIOJHEHA
IPaMOTHO C TOYKHM 3pPEHHUs MOCTABJIEHHOW 3ajauu, T.e. 0e3 OmMOOK U HEeI0YEeTOB
WM JIOTIYIIIEHO He 0oJiee OJJHOTO HeJoueTa OLeHKa «S».
KOHTPOJIbHAsE padoTa TpeCTaBiIeHAa B YCTAaHOBIEHHBIM CPOK M OQopMIIeHa B
COOTBETCTBUH C W3JI0KCHHBIMU TPEOOBAaHMIMHM; MOKa3aH JOCTAaTOYHBIH ypOBEHBb
3HAHUS W3YYEHHOTO MaTepuaa 1o 3aJaHHOU TeMe, MPOSIBICH TBOPUYECKUN MOJIXO]
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NIPU OTBETE HA BOTIPOCHI, yMEHHE

aHATM3UPOBaTh NpodaeMy U JenaTh 0000IIaone BHIBOJABI; paboTa BBIOJHEHA
MOJTHOCTHIO, HO JIONYIIEHO B HEH: a) He Oosiee 0THOM HerpyOol OIIMOKH U OJHOTO
HejoveTa 0) Ui He 0oJiee IBYX HEJJOUETOB OICHKA «4).

KOHTpOJIbHAsE paboTa IMPEICTaBlICHa B YCTAHOBJICHHBIA CPOK, NP OQOPMIICHUU
paboThI JOMYIIEHB HE3HAYUTEIbHBIC OTKIOHEHHS OT

U3JI0KCHHBIX TPEOOBAHMIA; ITOKAa3aHbl MUHUMAJIbHBIC 3HAHHSI TI0 OCHOBHBIM TEMaM
KOHTPOJILHOHM paboTHI;

a) He OoJsiee IBYX rpyObIX OMIHMOOK,

0) He OoJiee 0/THOM rpy0OIi OMMOKK U OJJHOTO HEJ0UYETa,

B) He OoJiee ABYX-TPeX HErpyObIX OIHUOOK,

') olHa HerpyOas omuOKa 1 TpU HET04YeTa,

1) IPH OTCYTCTBUH OIINOOK, 4-5 HEJ04ETOB

BBINOJIHEHO HE MEHEE MOJIOBHHBI pabOTHI OIIEHKA «3».

YHCJIO OMMOOK M HEIOYETOB MPEBOCXOJUT HOPMY, IPU KOTOPOW MOXKET OBITh
BBICTABJICHA OIEHKA «yOBJIETBOPUTEIHHOY» HIIN €CITU MPABUIILHO BBITIOJHEHO
MEHEE TI0JIOBUHBI Pa0OTHI;

ecIIi 00y4JaIOLINIiCs HE TIPUCTYIAJ K BHIIOTHEHUIO PA0OTHI WIIH TIPABUIIBHO
BBINOJIHWI He OoJiee 10 MpOIIEHTOB BeeX 3a/laHMi OLIEHKA «2».

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

Bun oneHo4HOTO CpeAcTBa — XUMHYECKUE JUKTAHTHI

1. 3anumure popmyny rexkcana - CeHig

2. 3anumwure Ha3BaHue BemiecTBa ¢ popmynoit CsHio— nenran

3. AtoM c BaneHTHOCTHIO [V B opranndeckux coeuHeHmsx — 310 C

4. bepuenuyc cuuTall, YTO BCE OpPraHUYECKHE COEAUHEHHs] 00pa30BaHbl MOJ
JIEHUCTBHEM ... >KU3HCHHOM CHIIBI

5. O6mas ¢opmyna ankanoB CyHons2

6. Hanwmmmute ¢damunuio ydeHoro, otkpeBmero I13, m rog ero OTKpHITHS
Mengenees, 1869
3anummuTe GopMyIly IEpBOTO BellecTBa Kiacca aakanoB CHy
3anumure Ha3BaHue BemecTBa ¢ popmynoit CgHig — okTan
9. Yro B Ha3BaHUAX OPTaHUYECKUX BEIIECTB MOMOTAET OIPENENIUThH KIIACcC
coeiMHEeHuH — cyppukc
10. Harumwre  ¢amMuiauio  y4€HOTO, CO3AABIIETO TEOPHIO  CTPOCHHS
OpPraHMYECKUX COCIUHEHMM, U TOJ €ro OTKpbITUs byTnepos, 1861
11. HanummuTe Ha3BaHUE KJIacca OPTaHMYECKUX COCIMHEHMM, olmas Gopmyrna
KOTOpbIX ChH2n+2— ankanbl
12. 3anmummre Gopmyny 6yrana — CsHig
13. Hannmre Ha3BaHKE JECATOrO BELIECTBA - JIeKaH
14. HanummTe Ha3BaHuEe BemiecTBa, B ¢opMmysie Kotoporo 16 aTomoB
BOJIOpOJa — TE€NTaH
15. Hamumure QaMunuio y4eHOro, NpPEeanoSIOKUBIIEro, YTO YIJIEpod B
OPraHMYECKUX COEAMHEHUAX MOXKET HaXOIOUTHhCA TOJBKO B BBICIIEM
BAJICHTHOM cOCTOsTHUM — Kekyne
Kpurepun oneHku:
3a KaKJpli MpaBWIbHBIN OTBET -1 6amn

o ~

Kpurtepuu ouenxu ouggpepenyuposannozo 3auema
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- «OTINYHO» - TEOPETHUYECKOE COAEpIKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopouio» - TEOPETUYECKOE COJEep)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 MpoOernos,
HEKOTOpble YMEHHS C(QOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON ydeOHbIE
3aJlaHusl BBIMOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OITHOKAMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO YacCTHUYHO, HO
mpoOesbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHUs paboThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOil 0OydeHUs
yueOHBIX 3aJJaHHI BBHIIOJHEHO, HEKOTOPBIE U3 BBHIOJHEHHBIX 33IaHUN COJIEPKaT OLINOKH.

- «HeynoBneTBOPUTENBHOY» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXONMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBIMOJIHEHHbBIE YU€OHbIE 3a/1aHUs COJIEPKaT TPyObIe OMINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH

IMTPUJIOXEHME 1

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/JIa0OpATOPHBIX 3aHITHHA 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 1 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 | 3aBepIleHHe YpoKa.
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
npodecnoHaNbHOMI
JeSITENIbHOCTHIO
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