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Pabouas mporpamma yueOHON IUCHUIUIMHBI «XUMHs» pa3paboTaHa Ha OCHOBE TpeOOBaHUM
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpEeAHEro ooiero oOpa3oBaHMUs,
YTBEPKACHHOTO MpUKa3zoM MuHucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha OCHOBE MOJOXECHHH QeaepaTbHON OCHOBHOW 00IIe00pa3oBaTEIbHON MPOrpaMMBbl
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpebGoBaHuii denepaabHOTO TOCYIapCTBEHHOIO
00pa3oBaTENBHOIO CTaHJAPTA MO CHEIHAIBLHOCTH CpeaHero npodeccuoHanbHoro oopazosanus 23.02.07
TexHunyeckoe 0OCIIy>)KMBaHHE U PEMOHT JABUTaTENeH, CHCTEM U arperaToB aBTOMOOMIIEH, YTBEPKICHHOTO
npuka3oM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 09.12.2016 roma Ne1568.

OJOBPEHO

[IpenmerHoi1 KOMHCCUEN «MaTeMaTHYECKUX U Meroanueckoit komrccuern MnK
€CTECTBEHHOHAYUYHbIX JTUCLUILIAH

[Ipeacenarens E.C. KopsiTHHKOBa [Tporokon Ne 3 ot 21.02.2024 r.

ITporoxon Ne 5 ot 31.01.2024 r.

Paszpabomuux:
npenogaBatelns otaeneHus Nel "OOmieo6pa3oBareabHOM MOATOTOBKH" A.A. KOcymnoBa
Muoronpodunbnoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»



COJEPKAHUE

1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM JUCIIATLINHBI

CXTIMIISDY ...ttt b e e a et sk e e e ek b e e e b b e e e bb e e e be e e e ne e e e nnneeenes 4
2 INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI YUEBHOM JJUCIHUIIJIUHBI........... 4
3 CTPYKTYPA U COJIEP) KAHUE YYEBHOU TUCHUATITIAHBI ..............oovvvvvrcrnn, 13
4 YCJIOBUSA PEAJIN3ALIMY YYEBHOM JJUCHMIIIAMHBL..............coooovevereererereneans 32

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI 34



1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI «XUMUSA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AUCHMIUIMHBI «XUMHS» SBISETCS YaCThIO MPOTPaMMBbl HOATOTOBKH
CIELMANNCTOB CpeAHero 3BeHa Mo cnenuanbHocTu 23.02.07 TexHuueckoe OOCTy)KMBAaHHE M PEMOHT
JBHUTATENEll, CUCTEM M arperatoB aBToMoOwmieil. Pabowas mporpamma cocraBieHa JJisi OYHOW (HOPMBI
o0y4eHusl.

1.2 Heap W MeCcTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

Y4eOHast AUCIUILTIHA «XUMUS» OTHOCUTCS K 0011e00pa30BaTeIbHOMY IIUKITY TIPOTPaMMBI
MOJATOTOBKU CIIEIIUAIIMCTOB CPEAHETO 3B€HAa U OTHOCUTCS K npeameTHoit obiaactu GI'OC cpeanero obiiero
00pa3oBaHUs ecmecmeeHHble HAYKU.

YpoBeHb ocBoeHHS yueOHOM aucuuruinHbl B cooTBeTcTBUM ¢ PI'OC cpennero oobiero
oOpa3oBaHus 0a30BbI.

OcBoeHre TUCHUILIMHBI HAPABIIEHO Ha JIOCTUKEHUE CIEIYIOLUX LEeNei:

- (opMHPOBAHHE CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAXKHEHIIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKaT KJIIOUEBHIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHEC W IMOHMUMAHHE CYIIHOCTH JTOCTYITHBIX O00OOIICHMIA
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBJICHHUS;

- (¢opMuUpOBaHHWE W Pa3BUTHE IMPEACTABICHUN O HAYYHBIX METOJAX II03HAHUS BEIICCTB U
XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX AJI MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MHUPE BELIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

-pa3BUTHE YMEHHH M CmOcOoOOB AESITENBbHOCTH, CBSA3AHHBIX C HAOMIOJEHHEM U OOBSCHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUJI O€3011aCHOT0 OOpPAIEHHS C BELIECTBAMH.

YyeOHast AUCHMIUTUHA «XUMHUS» HUMEET MEXIUCHUIUIMHAPHYIO CBS3b ¢ 00IIe00pa3oBaTeIbHBIMU
yueOHbIMU JuctuminHamMu «®Pusukay, «I'eorpadus», «buonorus», «MaTemaTrka.

VYyeOHast JUCHUIUTNHA «XHUMHUS SBISETCS MPEIIISCTBYIONINM IS U3YUESHHSI CIEAYIONINX Y4eOHbIX
TUCTIMIUTH / mpodeccronHanbabix Moayei: OI1.04. Matepuanosenenue, OI1.08 Oxpana tpyma. OI1.09
be3onacHOCTb KU3HEACATENBHOCTH.

2 IJTAHUPYEMBIE PE3YJBTATHI OCBOEHUS YYEBHOM JUCIHUILJIUHBI

OcBoeHME conaepKaHHUd  Y4eOHOM  TUCHUIUIMHBI — «XUMHUS»  00ecleuyuBaeT  JIOCTH)KEHUE
00yJaroImuMHCs CIEIYIOUNX Pe3y1bTaTOB:



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 | IUCUMIUIMHBI OTPaXal0T TOTOBHOCTb M CIIOCOOHOCTH | KOTOpasi  BKJIIOYAeT: OCHOBOIIOJIATAlONIMe  MOHSTHS

npodeccnoHaTBEHOMI
JEATSIbHOCTH TIPUMEHHUTEIBHO
K pa3IMYHbIM KOHTCKCTaM

00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMUPOBAHHOU
BHYTPEHHEH MMO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

OpPHEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOeXIeHUl,
COOTBETCTBYIOIUX TPaJIULHOHHBIM LEHHOCTSM
poccuiickoro  o0miecTBa, pacIIUPEHUE KU3HEHHOI'O

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

TPYZAOBOI'O BOCIIUTAHHUS:

JIP23. 2omosHocms Kk mpyoy,
macmepcmaa, mpyooaooue;
JIP24.  2omosnocmb K akmueHoOU
MEeXHONO2UYEeCKOU U  COYUANbHOU  HANPAGIeHHOCMU,
cnocobnocmo UHUYUUPOBAMD, NIAHUPOBAMD u
CamocmosamenbHO 6bINOIHAMb MAKYIO 0esAMENbHOCMb,
JIP25. uHmepec K PA3IUYHBIM cghepam
npogheccuonanvHol 0esmenbHOCmuy, YMeHue Co8epuiams

OCO3HaHRHUe uyeHHocmu

oesmenbHoOCmu

OCO3HaHHBILL  6blOOp  OVOywell  npogeccuu U
peanu3o8vi8ams coOOCHEEHHbIE IHCUIHEHHbIE NAAHDL;
MertanpeameTHble  pe3ysbTaThl  OCBOCHHUS — yueOHOMU
JVICIIATUTHHBI OTPaXKaIoT:

8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMH
TI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

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

MP2. ycmanasiueamv CYwecmeeHHvlil NpUsHAK Uiy

OCHOBAHUs ~ Ol CpAGHeHus,  Klaccugukayuu  u
0bobwenus,
MP3. onpedensimob yeau OesmeibHOCMU, 3a0A8AMDb

(XMMUYECKUI D3JIEMEHT, aToM, 3JEKTPOHHAas 000JI0YKa
aroma, s-, p-, 0-3JeKTpOHHBIC OpPOMTATM aTOMOB, HOH,

MOJIEKYJIa,  BaJ€HTHOCTb,  JJIEKTPOOTPHULATEIbHOCTb,
CTCIICHb  OKUCJICHMs, XHMMHMYECKas CBsA3b, MOJIb,
MOJIIpHas Macca, MOJSPHBIH 00beM, YIIepOAHbIN

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

H30MEpBHI, TOMOJIOTHYECKHH psn, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOJA- W a30TCOJEpIKAIIUe
COCIMHEHUS, OHMOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KHUpbI, OCJIKH), MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCJIMHCHUS,  KPHCTAUIMYECKash  pelieTKa,  THUIIbI
XUMHYECKHIX peaximii (OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U  SHAOTEpMHUUYECKHE,
peakiuu HMOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHL,
HEDJICKTPOJIUTHI,  HJIEKTPOJIMTHYECKAss  JAMCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkMy, XMMHUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOEHHSI OPraHMYECKUX BEIIECTB
AM. byrneposa, TeopHUs 3JIEKTPOJINTUYECKON
Juccouuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXpaHEHHMsT  MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYCHHUH U
0e3onmacHOM MCIIOJIb30BaHUU BaXHEUIINX
HEOPraHMYECKUX W OpPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;

ITP67. chopMupOBAaHHOCTH YMEHUN MPOBOJUTH PACUETHI
[0 XUMHUYECKUM (POopMysaM U YpaBHEHUSM XMUMHUYECKUX
peakuMii ¢ HCIOJIb30BaHUEM (DHU3MYECKHX BEIHYUH,
XapaKTepU3yIOIIUX BEHIECTBA C  KOJWYECTBEHHOUN




napamempul U Kpumepuu ux 00CMUNCeHUsL;

MP4. eviasniams 3aKOHOMEPHOCMU U NPOMUBOPEUUs 8
paccmampusaemlx AGNeHUSX,

MP5.  enocumb  Koppekmugbl 8  0esImenibHOCHb,
OYyeHusamv  coomeemcmeue  pe3yibmamos — Yeisim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeTbHOCMU

MP6. pazsusame KpeamugHoe MuluileHUe NPU peuleHuu
JHCUSHEHHBIX NpOOIeM;

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MP7. enrademsv Hasvlikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  0esIMeNbHOCY, —HABbIKAMU — PA3PeUuleHUs]
npobnem,
MPI2. evisignsams NPUYUHHO-CIEOCMBEHHbIE C8A3U U

AKmMyanu3upoeams  3a0auy, 6bl08Ueams 2unomesy ee
pewenusl, Haxooums apeymenmsl O0Jis 0OKA3AmMenbCmed
CBOUX  YmEepxcoeHull,  3a0asamv  napamempuvl U
Kpumepuu peuteHusi,

MPI3. auanuzuposamv nonyyeHHvle 6 X00e peuleHUs.
3a0auu  pe3yibmamol, KPUMUYECKU OYEHUBAMb  UX
00CMOBEPHOCMb, NPOSHOZUPOBAMb USMEHEHUE 8 HOBbIX

CTOPOHBI: MacChl, 00beMa (HOpMaJlbHbIE YCIOBHUS) ra30B,
KOJIMYECTBA  BEILECTBA; HCIOJIb30BATH  CUCTEMHBIE
XUMHUYECKUE 3HAHUA JUIsl TPUHATHS —pELIeHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

YC08UsIX;
OK 02 Hcnonw3oBare | JINUHOCTHBIE pe3ynbTaThl OCBOCHUS yuebHoli | [IPO6. BnameHue OCHOBHBIMH METOAAMHM HAyYHOIO
COBPEMEHHBIE CpeACTBa | JUCHUIUIMHBI OTPAXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
MIOKCKa, aHanm3a U | 00y4aroIKXCcsl PYKOBOJCTBOBAaThCS — copMmHupoBaHHOMU | (HaboIeHuE, U3MEpEeHHe, AKCIIEPUMEHT,
MHTEepHpeTanuy HHQPOPMALMU | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMOM IEHHOCTHBIX | MOJICIIMPOBAHUE);

" MH(OpPMallMOHHBIE | OPUEHTAINM, TO3UTUBHBIX BHYTPEHHUX yOexaeHui, | [IPG9. cdopMupoBaHHOCTH yMEHHS aHaIU3UPOBATH
TE€XHOJIOTUU JUIsl BBINOJIHEHMSI | COOTBETCTBYIOLIUX TpaJIuLHOHHBIM LEHHOCTSIM | XUMMUYECKYI0 HH(OpMAIHIO, TOJNy4yaeMyl0 U3 pa3HbIX
3aga4 MpoeCCUOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacCHIUpPeHHE IKU3HEHHOTO | HCTOYHHUKOB (CPEACTB MaccoBOM HWHGOpMAIMH, CETh
JESTEIEHOCTH OIbITa M OMbITa JAEATEIBHOCTH B Ipolecce peanusauuu | HTEepHET u apyrue);

OCHOBHBIX HAIPABJICHUI BOCIHUTATEILHON JCSITEIBHOCTH,
B TOM YHCJIE€ B YACTH:

[IEHHOCTH HAyYHOTO TTO3HAHUS:

JIP32. cgpopmuposannocmo MUpPOBO33peHus,
COOMBEMCMBYIOUe20 COBPEMEHHOMY VPOBHIO DA38UMUS
HayKu u oOujecmeenHou NpaKmuku, OCHOBAHHO20 HA
ouanoze Kyivmyp, cnocoOCmayouje2o 0CO3HAHUIO C80e20




Mecma 6 NONUKYIbIYPHOM Mupe;
JIP34. oco3nanue yemHoCmu HAYYHOU OeamelbHOCU,
20MOBHOCHIb ocyujecmenams NPOEKMHYI0 u
UCCe008amenbeKylo 0esimelbHOCmb UHOUBUOYATbHO U 8
epynne;

MertamnpenaMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM
JUCLIUILINHBI OTPaXKaroT:
8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU JCHCTBUSIMH:

B) pabota ¢ napopmarmei:

MP21. enrademsv Hagvlkamu NOLYyHUeHUs UHDOPMAYyUU U3
UCMOYHUKOS — PA3HBIX  MUN0B,  CAMOCMOSAMENbHO
ocyujecmenams  NOUCK, AHAIU3, CUCMEMAMU3AYUu U
unmepnpemayuro UHGOpMayuy pasiudHsvlx U008 U Gopm
NPeoOCmaesieHust;

MP22. cozoasamb mexcmvl 8 pa3iuyHbIX opmMamax c
Yuemom Ha3Ha4eHus UHpopmayuu u yeresou ayoumopuu,
8b10UPAsL  ONMUMANBLHYIO  (POPpMY  NpeoCmasieHus u
BU3YAIUZAYUU,

MP23.  oyenusamv 00CMOBEPHOCMb,  NE2UMUMHOCHb
ungopmayuu, ee coomgemcmaue npagobiM U MOPAIbHO-
IMUYECKUM HOPMAM,

OK 03 IlmanupoBate U
peann30BbIBaTh COOCTBEHHOE

npodeccuoHanbHOe u
JIMYHOCTHOC pasBUTHC,
NPeANPUHUMATEBCKYIO
ACATCIBbHOCTD B
npodeccuoHambHOM  cdepe,
UCIIOJIb30BATh  3HAHUS IO
(MHAHCOBOW T'PaMOTHOCTH B
Pa3INYIHBIX KN3HCHHBIX
CHUTYaIUsIX

JInyHOCTHBIC pe3yabTaThl OCBOCHHUS yueOHOU
JTUCHUIIIIMHBI  OTPaXXal0T TOTOBHOCTH M CIIOCOOHOCTH
0o0y4Jaromuxcsi PyKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON
BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

OpPUEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOeXKIEHUH,
COOTBETCTBYIOILIUX TpaJIuLHOHHBIM EHHOCTSIM
poccHiickoro  oOIIecTBa, pacUIMpeHHe KU3HEHHOTO

OTIBITA W OTBITA JEATEIHLHOCTH B IPOIECCE pean3aIiiu
OCHOBHBIX HalPaBJICHUI BOCIUTATEIbHON JESITEIbHOCTH,
B TOM YHCJIC B YaCTH:

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

JIPI2. cghopmuposannocms HpasCmeeHHO20 CO3HAHUS,
IMUYECKO20 NOBEOEHUS,
JIP13.  cnocobnocmo

oyerHueanlsb cumyayuro u

I1P61. c(OPMHPOBAHHOCTh MIPEACTABJICHUN: 0
XAMHYECKOW  COCTAaBIIAIOLIECH  €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, POJIUM XUMUU B IIO3HAHUU SBJICHUI
IpUPOJbI, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, ee  (YHKIMOHAJIBHOH  IpaMOTHOCTH,
HEOOXOIUMOM JUIsl pelleHHs MPaKTHYEeCKUX 3ajady u
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

I1P63. c(OpMHPOBAHHOCTh YMEHUHI BBISIBIIATD
XapakTEepHble NPU3HAKM W B3aMMOCBSI3b W3YYEHHBIX
MOHATUM, NPUMEHATH COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAaHWUU CTPOCHHUSI M CBOWCTB HEOPraHUYECKHX U
OpraHUYEeCKHUX BEILECTB U UX INPEBPALICHUN; BBIABIIATH
B3aUMOCBSI3b XUMHYECKMX 3HAHUHW C NOHATUSAMU U




NPUHUMAMb OCO3HAHHbIE DpeuleHUsl, OPUEHMUPYACL HA
MOPANbHO-HPABCMBEHHBLE HOPMbL U YEHHOCU,

JIP26. 2comosHocmb u cnocobHocmv K 00pa308aHuro u
Camoobpazo8anuio Ha NPOMANCEHUU 8CEU HCUSHU,

MeramnpeaMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOH
JUCITUTUIMHBI OTPAXKAIOT:

8.1. Osnaznenue YHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JICHCTBUSIMH:

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codcmeenHble

3a0auu 68  00pPA3Z0BAMENbHOU  OesAMeNbHOCMU U

HCUSHEHHbLX cumyayusix,

MpeICTaBICHUSMHU
MIPEAMETOB;

ITP68 cdopMupOBaHHOCT, yMEHUH ILJIAHUPOBATh M
BBITIOJIHATh XUMHUYECKUNA DKCIEPUMEHT (MIpeBpallieHUs
OpraHMYECKUX BEUIECTB NpPU HArpeBaHUHU, MOIyYECHUE
STUJIEHA W HU3y4YEHHUE €ro CBOMCTB, KayeCTBEHHBIC
peaKiuu Ha albJerujibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHatypauust O€NKOB MNpU HArpeBaHWU, LIBETHbHIC
peaxkiuu OeJIKOB; MPOBOJUTH PEaKlUd HOHHOTO OOMEeHa,
OTPENENsATh CPEly BOJHBIX PACTBOPOB, KAaYECTBEHHBIC
peakiuu Ha cynbdar-, kapOOHAT- U XJOPUA-aHUOHBI, HA
KaTHOH aMMOHUS; pelIaTh AKCIEPUMEHTAIbHBIE 3aa4H

APyrux €CTCCTBCHHOHAYYHBIX

8.3. OBnmameHue yHUBEPCAIbHBIMHU PETYIATUBHBIME | 0 TemMaMm "Metamibl" u "HemeTtanns") B COOTBETCTBUH
JIEHCTBUSIMHU: C TpaBHJIAaMH TEXHUKH 0E30MMaCHOCTH MPpH OOpaIIeHnun ¢
a) cCaMOOpTaHU3aIIHS: BelleCTBAMH M J1a0OpaTOPHBIM  OO0OpYIOBAHUEM;
MP38. CAMOCMOSIMENbHO ocyujecmenamy | IPEACTABIATh PE3yJbTaThl XUMUUYECKOTO KCIIEpUMEHTA
NO3HABAMENLHYIO 0esIMelbHOCMb, 8blA61amb npobiemsl, | B popMe 3aIUCH ypaBHEHUI COOTBETCTBYIOLIUX PEaKIIUi
cmasums U opmynruposames cobcmeenHvle 3a0auu 6 |1 (POpMyIMpOBaTH  BBIBOJBI HA  OCHOBE  ATHX
obpazosamenvhol  OesAMmelIbHOCmU U JHCUSHEHHbIX | PE3YJIbTaTOB;
cumyayusx;
MP39. camocmosmenvHo cocmaeniame NIAH peuleHuUs:
npobniemMvl ¢ y4emom — UMEIWUXCL — pecypcos,
CcOOCMBEHHBIX B03MONCHOCIENU U NPEONOYMeHUl,
0) CaMOKOHTPOJIb:
MP46. erademsv HasvlkamMu NO3HABAMENLHOU peghieKcuu
Kax 0CO3HAHUSL cogepuiaemvix oeticmeuii u
MBICTUMENIbHLIX — NPOYeccos,  UX  pe3yibmamos  u
OCHOBAHUIL,
OK 04 DddexTuBHo | MeranpeaMeTHble  pe3ynbTaThl  OcBOeHHs  yueOHoil | [IPGS. cdopmupoBaHHOCTH yMEHUN YyCTaHABIMBAThH
B3aUMO/ICHICTBOBATh Y | TUCIMIUIMHBI OTPAXKAIOT: MPUHAUICKHOCTh  M3YYEHHBIX  HEOPTaHWUYECKUX |

pa6OTaTB B KOJJICKTHUBE U
KOMaHI€

8.2. OBnaneHne yHHUBEpPCATHbHBIMH KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHas IeITEIIbHOCTD:

MP33. npunumamv yeau coemecmuou OesmerbHOCmU,
Op2aHU308b16aMb U KOOPOUHUPOBAMb OCUCmBUs No ee
OOCUINCEHUIO. cocmaensimo naau Oeticmeull,

OpraHMYEeCKUX BEIIECTB K OIPEICICHHBIM Kiaccam |
rpyIIaM COEIWHEHUM, XapaKTepU30BaThb HX COCTaB M
BAKHEUILIME CBOMCTBA; OINPEACIATh BUABI XUMUYECKUX
cBA3el  (KOBaJIeHTHas, HWOHHAs,  MeTaJUIM4YecKas,
BOJOPOJHAs), THUMNBl  KPUCTAUINYECKUX  PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHE PEAKIINH;




pacnpeoenims poiu C YYemoM MHeHUll Y4acmHUKO8
06cyHcoamv pe3ynbmamol COBMeCmHOl pabomoi,

OK 05 OcyuiecTBasTh YyCTHYIO
" MUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit  ®denepaunu ¢
Y4ETOM 0COOEHHOCTEH
COIMAILHOTO M KYJIBTYPHOTO
KOHTEKCTa

JInunoctHbIE pe3ynbTaTel OCBOECHUA y4eOHOM
JMCUUIUIMHBL  OTPAXXAalIOT TOTOBHOCTH M CIOCOOHOCTH
00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMHUPOBAHHOU
BHYTPEHHEH MMO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

OpPUEHTAIMI, IO3UTUBHBIX BHYTPEHHUX YOeXIeHUl,
COOTBETCTBYIOIUX TPaJIULHOHHBIM LEHHOCTSM
poccuiickoro  o0miecTBa, pacIIUPEHUE KU3HEHHOIO

OIIbITa W OIIbITa ACATCIBHOCTH B IIPOLCCCC pCain3allun
OCHOBHBIX HaHpaBHeHHﬁ BOCHHT&TGHBHOﬁﬁﬂeﬂTGHLHOCTH,
B TOM 4YHCJIC B HaCTH:

9CTCTHYCCKOI'O BOCIIMTAHMA:

JIP16. ascmemuueckoe omHouieHue K mMupy, 6Kjiarodas

acmemuxy  Ovima, HAYYHO20 U MEeXHU4ecKo2o
meopuecmea, cnopma, mpyoa U  00UECMBEHHbIX
OMHOWEHUU,

JIP17. cnocobHocmb 60CnpuHUMams paziudnvie 6Uobl
UCKyccmea, mpaouyuy U meopyecmeo c60e2o U Opy2ux
Hapooos,  owywams  IMOYUOHANbHOE  B030elicmsue
uckyccmea,

JIP18. ybescoenHocms 6 3HAyuMOCmu O TUYHOCU U
obwjecmea omevyecmeeHHo20 U MUPOBO20 UCKYCCMEQ,
IMHUYECKUX ~ KVAbMYPHBIX ~ MPaouyutl U  HApoOHO20
meopuecmea;

JIP19. 2omosHocms K camo8ulpaddcenuio 8 pasuvlx Uoax
uckyccmea, cmpemienue  nposeiAmb  Kaiecmea
MBOPUECKOU TUYHOCIU;
MeranpeameTHsle  pe3yJbTaThl yueOHOI
JTUCIUIIMHBI OTPaXKaroT:

8.2. OBiageHNe yHHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

a) oO1eHue:

MP26. ocymecTBiIsITh KOMMYHHKAIIMK BO BceX cdepax
YKU3HU;

OCBOCHUA

[1P64. chopMHUpOBAaHHOCT, YMEHHH  HCIOJIH30BATh
HauMEHOBaHUS XAMHUYECKHUX CcoeIMHEeHU I
MEXIYHAPOAHOTO COI03a TEOPETUUYECKON M MPUKIIATHOMN
XUMUU ¥ TPUBUAJIBHBIC HAa3BaHUS BAKHEUIIUX BEIECCTB
(oTHNeH, aleTWiieH, MMUepuH, (eHol, (GopMalbaeru/,
YKCYCHasl KUCJIOTa, TJIMIMH, YrapHBIA Ta3, YTIEeKUCIBINA
ras, aMMHakK, raiicHas H3BECThb, HeETalllcHas H3BECTb,
NUThEBAst cofa W JPYTuX), COCTAaBISATH (HOPMYIIbI
HEOPraHUYECKUX W OPTaHWYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX  pEaKIui, OOBACHATh WX  CMBICI,
MOATBEPXKJIATh XapaKTEpPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOUIMMH  SKCIIEPUMEHTaMU U
3alMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;




MP28. BnageTh pazIUYHBIMH CIIOCOOAMH OOIIEHUS U
B3aUMOJCHCTBUS;

MP30. pa3BepHyTO M JIOTUYHO H3Jaratb CBOIO TOYKY
3pEHMUSI C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEJICTB;

OK 06 [IposiBisiTh | JIMuHOCTHBIE pe3yabTaThl OCBOCHUS yueOnou | [IP69. chopMHUPOBAaHHOCTH yMEHUS aHAJIM3UPOBATH
IPaXJaHCKO-TIATPHOTHYECKYIO | AUCHUIUIMHBL OTPAKAlOT TOTOBHOCTh M CIHOCOOHOCTH | XMMUYECKYI0 HH(POPMALMIO, MOIYyYaeMyI0 H3 pPa3HbIX
MO3UIUIO, JEMOHCTPUPOBATH | OOYYAIONIMXCS PYKOBOJICTBOBAaThCS CPOPMHUPOBAHHON | HCTOYHUKOB (CPEICTB MaccoBOil MH(OpMaluH, CeTb
OCO3HAHHOE IIOBEJCHHME Ha | BHYTPEHHEN NMO3ULUEN IMYHOCTH, CUCTEMON LIEHHOCTHBIX | IHTepHET U apyrue);
OCHOBE TPaAULIMOHHBIX | OPUEHTALIMM, TMO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH,
00IIIeYeTIOBEYECKIX COOTBETCTBYIOILIUX TpaJuLHOHHBIM [EHHOCTSIM
LIEHHOCTEH, B TOM YHCIE C | pOCCHMCKOrO OOIeCTBa, pACUIMPEHUE KUZHEHHOTO
y4EeTOM rapMOHHM3allUK | ONbITA U OMbITA JAEIATEILHOCTU B IPOLIECCE peau3aluu
MEKHALMOHAIbHBIX U | OCHOBHBIX HAIIPaBJIECHUN BOCHUTATEIbHOU NEATEIBHOCTH,
MEXPETUTHO3HBIX B TOM YHCJIE B YaCTH:
OTHOLLUEHUH, IPUMEHSATD | TPAXkKAAHCKOTO BOCIIUTAHUS:
CTaH1apThl JIP2. ocosuanue ce0oux KOHCMUMYYUOHHBIX NPA8 U
AHTUKOPPYILUOHHOTO 0bs3anHOCmell, Y8adceHue 3aKOHA U NPABONOPAOKaA;
MOBE/ICHUS JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHAILHULIX,

obujeuenoseueckux 2YMAHUCUYECKUX u

0eMOKpamu4ecKux yeHHocmel,

JIPS5. 2comogHocmb gecmu co8MeCcmHyo 0esimelbHOCMb 8

uHmepecax 2paxcoancko20 obwecmsa, y4acmeosamsv 6

camoynpagienuu 8 ooueoopaz0eamenbHou opeaHu3aAyuU

U 0emcKO-10HOULECKUX OP2AHUZAYUSX,

JIP9. yennocmuoe omHoweHue K 20Cy0apCmeeHHbIM

CUMBONAM, UCMOPUYECKOMY U NPUPOOHOMY HACTIeOuio,

NAMAMHUKAM, mpaouyusam Hapooos Poccuu,

docmudicenuam Poccuu 6 Hayke, uckyccmee, cnopme,

MEeXHON02UAX U mpyoe;
OK 07 CopeiictBoBath | JInuHOCTHBIE pe3yNbTaTh OCBOEHUS yuebHoii | [IP610.  chopmupoBaHHOCTH  yMEHHUH  COONIOAATH
COXPAaHEHHMIO  OKPY)KAIOWIEH | NUCIUIUIMHBI OTPaXaroT TOTOBHOCTh M CHOCOOHOCTH | MPaBMJIa HKOJOTHYECKU IIe1eCOO0Pa3HOro MOBEACHUS B
Cpelbl, pecypcocOepekeHuo, | 00yJarolMuXCcsl PYKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOW | OBITY U TPYHOBOM AESITENBHOCTH B LIETSAX COXPAHEHUS
MIPUMEHSATD 3HaHUs 00 | BHYTpeHHEH Mo3uiuei TMYHOCTH, CUCTEMON [IEHHOCTHBIX | CBOETO 3/I0pOBbSl M OKpY’KaloIleld MPUPOTHOU Cpe.bl;
W3MEHEHUU KJIUMaTa, | OpUeHTALUNA, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, | yIUTHIBaTh  OMAaCHOCTb  BO3JIEHCTBUSL HAa  JKUBBIC
IIPUHLIMIIBI OepeXIIMBOTO | COOTBETCTBYIOLINX TpaJIULHOHHBIM LIEHHOCTSM | OPTaHU3Mbl ONPEEIICHHBIX BELIECTB, IOHUMAas CMBICI
MPOU3BOJICTBA, A((EeKTUBHO | poccuiickoro o00IIecCTBa, pPACHIMPEHHE IKU3HEHHOTO | MoKa3aTelis MpeeidbHON JOMYyCTUMOM KOHIIEHTPAlHH;




JIEWCTBOBATh B UPE3BbIYANHBIX
CUTYaILHUSIX

OTbITa U OMbITa JEATEIHLHOCTU B IMPOLIECCE pealu3aluu
OCHOBHBIX HaNpaBJICHUI BOCIUTATEILHOU JCSITEILHOCTH,
B TOM YHCJIE B YaCTH:

HKOJIOTHYECKOTO BOCIIUTAHUSI:

JIP28. nnanuposanue u ocywecmeieHue Oeucmeutl 6
OKpyJfcaroueli  cpede  Ha  OCHOBe  3HAHUA  yenell
YCMOU4UB020 pazeumuisl Yeioseyecmad;

JIP29. akmuseHoe Henpusmue Oetucmeull, NPUHOCAUUX
8peo oKkpydcaroujeli cpeoe;

MeranpeaMeTHbple  pe3yibTaThl  OCBOCHHUS  y4eOHOU
JTUCIUIIMHBI OTPaXKaroT:

8.1. OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEJILHBIMU JICHCTBUSMU:

0) 0a30BbIC UCCIIEAOBATEIIbCKUE ACHCTBUSA:

MPI16. ocywecmenamv  yeneHanpasieHHvlll  NOUCK
nepeHoca  cpeocme u  cnocobog  oelicmeusi 8

npogeccuonanvuyro cpeoy;

8.2. OsnaseHue yHUBEPCATBHBIMH  PETYISTHBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

MP45. 0asamb oyenKy HOBbIM CUMYAYUAM, BHOCUMD

KOPPEeKMUBbl 8 OesimenbHOCHb, oyeHusamv

coomeemcmaue pe3yibmamos Yesam,;
OK 08 Hcnonb3oBars | JInuHOCTHBIE pe3yabTaThl OCBOEHHUS yueOnoi | [TPO1. c(hOopMUPOBAHHOCTH MPEICTABICHUM: 0
cpencTBa (u3HUecKoll | AUCHMILTUHBI OTPaXKAIOT TOTOBHOCTh W CIMOCOOHOCTH | XUMHUYECKOHW  COCTaBJISIONIEH  €CTeCTBEHHOHAYYHOUH
KYJIbTYpPbI JJIA COXPAaHEHUS U | O0y4YaloIMUXCSd PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW | KAPTUHBI MHUpPA, POJIM XHUMHU B TO3HAHUU SIBIICHUN

YKpeIUIEHUsI  3JI0pOBbsl B
npouecce NpodecCHoHaTHHON
JESTeTbHOCTH M MOIePIKaHUs
He00X0IMMOro YpOBHS
¢buznueckoi
MOJITOTOBJICHHOCTH

BHYTpCHHCﬁ MO3HUIINEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX

OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOE€XKIECHUH,
COOTBETCTBYIOIIUX TpaAULIMOHHBIM LIEHHOCTSAM
poccHuiickoro  oO0IIecTBa, pACHIMPEHHE KU3HEHHOTO

OIBITA M OIBITA JEATEIHHOCTH B TIPOIECCE peau3aliu
OCHOBHBIX HAINpPaBJICHUI BOCITUTATEILHON JEITEILHOCTH,
B TOM YHCJIC B YACTH:

(bu3NYECKOro BOCIIUTAHUS:

JIP20. cghopmuposannocms 300p06020 U 6€30naACHO20
006pa3a HCU3HU, OMEEMCIMEEHHO20 OMHOWEHUS K C80EMY

npuposl, B (OPMHUPOBAHMHM MBIIUIEHUS W KYJIbTYpHI
JIMYHOCTH, ee (YyHKIIMOHATEHOM T'PaMOTHOCTH,
HEOOXOAUMOW JJIsl pelleHUs] TNMPaKTHUECKUX 3ahady U
AKOJIOTMYECKH OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CpeEE;

[1P610. chopmupoBaHHOCT,  yMEHUH  COOMIOIATH
IpaBUjIa KOJIOTUYECKU I€JIeCO00pa3HOro MOBEJICHUS B
OBITY U TPYIOBOM IEATEIHHOCTH B IENSAX COXpPAaHEHUS
CBOErO 3J0pOBbsl U OKPYXAIOLIEH IPUPOAHOU CpPEIBbI;
YUYUTHIBATH OIIaCHOCTH BO3II€I>’ICTBPI}I Ha KHUBBIC




300p08bI0;
JIP22. axmusHoe Henpusmue 6peOHbIX NPUBLIYEK U UHBIX
¢opm npuuunenus épeda GusuueckoMy u NCUXUYECKOMY
300p086b10,

OpraHu3Mbl OIpPEIEICHHBIX BEHIECTB, IMOHUMAs CMBICI
IIOKa3aTelIsl IPeIeIbHON TOIyCTUMON KOHIICHTPALIUH;
[IP611. nmma oOydamommxcs C  OTpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbsI: C(HOPMUPOBAHHOCTH YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/ax
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

OK 09 ITonw30oBaThCs
npodeccnoHaTbEHOM

JTOKyMEHTAIuen Ha
rOCy/1IapCTBCHHOM 31

HHOCTPAHHOM A3bIKax.

MertanpeameTHble  pe3yibTaTbl  OCBOEHUS  y4yeOHOMU
JUCHHUILTUHBI OTPaXKAIOT:
8.1. Osnaznenue YHUBEpPCAIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMHU:
0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:
MP7. enrademov Hagvikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  OesiMeNbHOCMU,  HABbIKAMU — PA3PeUleHUst
npobnem,

MPS. cnocobrHocme u 20MOBHOCMb K
CAMOCMOAMENbHOMY — NOUCKY — Memo008  peuleHust

APAKMUYeCKUx 3a0ay, NPUMEHEHUIO PA3IUYHBIX Memo0os
NO3HAHUA,

MP9. oeradenue sudamu OesmenbHOCMU NO NOJLYYEHUIO
HOB020 3HAHUSA, €20 UHmMepnpemayuu, npeoopazo8anuio u
NPUMEHEHUIO 8 PA3TUYHBIX VUeOHbIX CUMYAyusx, 6 mom
yuce npu co30aHuU y4eOHbIX U COYUATbHBIX NPOEKMO8;
MPI0. ¢opmuposanue HayyHoco muna MuluIeHU,
énadenue  HAYYHOU  MepMuHono2uell,  KIlo4eablMU
NOHAMUAMU U MEMOOAMU,

[TP612. mnst cienblx U CIa0OBHASIIUX OOYYArOIITUXCS:
c(OpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh pelbeHO
TOYCUHYIO cUCTeMy o0o3HaueHuid JI. bpaiins nis 3anucu
XUMHYECKUX POPMYIT;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIHUATLIIMHBI

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 56 6
JCITUTIAHBI
OcHoOBHOE co/lep:KaHue 45 0
TEOPETUIECKOe O0yUeHHE 21 0
MPAKTUYCCKHUE 3aHITUS 12 0

6 0
1a00paTOpHBIC 3aHATHUS
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePsKAHUE 11 6
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUYECKOE 00YICHUE 5

6 6

1ab0paTOPHBIE 3aHITHUS

[TpomexxyTouHasi aTTecTaluus ouggepeHyuposanmbvlli 3auem




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
1 2 3
PA3JIEJI 1 OPTAHUYECKAS XUMUSA 22/2
Tema 1.1 JlunakTH4YecKkne eTMHUIbI, COIepPKAHUe 2/0
Teoperuyeckune ocHOBbI | [I[penMer oOpraHMYecKO XHWMHH: €€ BO3HHUKHOBCHHE, 2/0 OK 01,0K 02, | IIP62, ITP69,JIP3,
OpraHUYecKoi XMMHH pa3BUTHE W 3HAYCHHE B IIOJYYEHUH HOBBIX BEIIECTB U OK 03, OK 04, JIPS, JIPY, JIP12,
maTtepuanoB. CTpyKkTypHble (OPMYNIBI OpPraHHUYECKUX OK 05,0K 06, | JIP13,JIP16, JIP17,
BemecTB. ['omonorus, uzomepus. XuMmu4eckash CBS3b B JIP18, JIP19, JIP23,
OpPraHMYEeCKUX COCIMHEHUSX - OJMHAPHBIE M KpaTHbIC JIP24, JIP25, JIP26,
cBs3u. [IpeacraBnenue o Kimaccu(UKAIMKM OPTaHHYSCKUX JIP32, JIP34
BellecTB. HoMeHknarypa OpraHM4ecKUX COEIUHEHUHN MP1, MP2, MP3,
(cucremaTnueckas) M1 TpUBHAJIbHbIE HA3BAHUS BAKHEHUILINX MP21
Mpe/ICTaBUTENeH KIIAaCCOB OPraHUYECKHUX BEIIECTB.
Tema 1.2 JnpaKkTuyecKue eJMHULbI, COAePKAHUE 10/2
YraeBoaopoasbl. AJKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUU pAI. 1/0 OK 01, OK 02, | I1P61, ITP62, ITPG3,
MetaHn W 3TaH - MPOCTEHUIIME TPEACTABUTEIN AIKAHOB: OK 03, OK 04, I1P0o4, TTP69,
duznueckue W XMMHYECKHE  CBOWCTBAa  (peakiuu OK 05, OK 06, I1P610, ITPO12.
3aMEIIeHUs] W TOpEHUs), HaXOXKIEHHE B TMPHUPOJIE, OK 07, OK 08, | JIP20, JIP22,J7IP25,
MOJIy4YeHUE U IPUMEHEHHE. OK 09 JIP29,JIP32, JIP34

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTHYECKHH psiI.
OTuneH W NOpONWIEH - TNPOCTEUIINE NPECTaBUTEIN
aJIKEeHOB: (hpU3MUECKHe U XUMHUYECKHE CBOMICTBa (peakuuu

TUAPUPOBAHUS, rajioreHupOBaHMUS, TUApaTaliu,
OKHUCTICHUS W TIOJMMEPHU3AIIHH ), MOJIy4YeHUE |
MIpUMEHEHUE.

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

CTpPOCHHE, BaXKHEHIINE XMMHUYECKHE CBOWCTBa (peakuus
nosuMepusanuu). [lomyuenne cUHTETHYECKOrO KaydyKa U
PE3HHBL.

MP1, MP2, MP3,
MP4, MP7, MPS,
MP9, MP10, MP11,
MP12




ATKUHBIL COCTaB u 0COOEHHOCTH CTPOCHUS,
FOMOJIOTMUECKUH  psAd.  AeTwieH -  [OpocTeHIui
IPEJCTaBUTEIb AJIKMHOB: COCTaB, CTPOEHUE, GU3NUECKUE U
XUMHYECKME  CBOilcTBa  (peakuuu  TI'MAPUPOBaHUS,
raJJoreHUPOBAHUS, TUApPATALMU, TOPEHUs), MOJy4YeHUE U
IIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (uzMUECKHE U
XUMHYECKHE CBOMICTBa (peakiUM TaJIOTEHUPOBAHUS U
HUTPOBAHUs), INOJY4YEHUE M IpHUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

IIpupoaHbie HCTOYHMKHU YIiIeBOxOpoaoB. [IpuponaHslil ras
U nonytHele HedTsaHble ra3pl. Hedts u  ee
npoucxoxaeHue.  CrmocoObl  mepepaboTKu  HEPTH:
HEPeroHKa, KPEeKUHI (TepMUYECKUH, KaTaJIUTUYECKH),
nupoinu3. [IpoaykTsl nepepaboTku HeYTH, MX TPUMEHEHNE
B IPOMBIIUICHHOCTM W B ObITy. KameHHbIi yromp u
IPOJYKTHI €r0 NepepadoTKU.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 1/0
[IpenenpHBIE YIIEeBOMOPOBI (aTKaHBI M LUKIIOATKAHBI). 1/0 OK 03 I1P61, TTIPG3,
['openne MeraHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB JIP12, JIP13, JIP26,
TETUIa B IIPOMBIIUIEHHOCTH U OBITY. CBOHCTBA MPUPOTHBIX MP11, MP38,
YIJIEBOAOPOIOB, HaXOXKJICHHE B NPUPOAE M NpPUMEHEHHE MP39, MP46
QJIKaHOB;
HenpenenbHble (alKkeHbl, alKWHBl M alKaJueHbl) U
apoMaTH4ecKHue YTIeBOJOpOIbl. ['opeHue arermineHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU Ul CBapKU U
PE3KH METaJIOB.
B TOoM 4nciie IpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 8/2
[TpakTaeckoe 3amstue Ne 1. TlomydeHuwe sTHiieHa | 2/0 OK 01, OK 02, I1P66, ITP0O9,
M3Yy4YEHUE €ro CBOMCTB OK 03, OK 04, I1P610,
OK 05, 0K 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,

MP30, MP33,




MP38

[Ipaktnueckoe 3ansitue Ne 2. CocraBliecHHE Ha3BaHHWI 2/0 OK 01, OK 02, I1P66, ITPG9,
NpeJeNbHBIX YTICBOJOPOJOB MO (OpMyliaM M Ha3BaHHSM. OK 03, OK 04, I1P610,
Pemenne pacuy€THeIX 3aad Ha ompeaeiieHne o0bEMa, OK 05, OK 06 | JIP16, JIP23, JIP25,
KOJIMYECTBA MUCXOIHOTO BEIECTBA JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktnueckoe 3ansitue Ne 3. PelieHue 1emnoudex 2/0 OK 01, OK 02, I1P66, I1PG9,
MIPEBPAIICHU HAa T€HETHYECKYIO CBSI3b MEX]y KJlacCaMu OK 03, OK 04, [1P610,
YIJIEBOAOPOIOB. OK 05, OK 06 | JIP16, JIP23, JIP25,
JIP28,J1IP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IIpodeccnoHaNbHO-OPHMEHTHPOBAHHOE COICP/KAHME 212
Jlabopatopnoe 3anarue Nel. VrmeBomopoasl U HUX 2/2 OK 01, OK 02, I1P63, I1P65,
MPUPOJHBIE UCTOYHUKU OK 03, OK 04, I1P66, I1P08,
OK 05, OK 06 I1P610, TTP611,
I1P612
JIP12, JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.3 JnaaKkTuyecKkue eJUHNLbI, COAePKAHUE 4/0
Kncnopzncouepmaume [IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHOT W ATaHOII: 2/0 OK 01, OK 02, I1P61, TTPG2,
og)renﬂnnﬂlle(:{c:flze CTpoeHue, (PU3NUeCKre U XUMHUYECKHE CBOMCTBA (peaKiuu OK 03, OK 04, I1P63, I1P64,
C  AaKTHBHBIMH  METAJIaMH,  TaJlOT€HOBOJOPOIaMH, OK 05, OK 06, I1P09, ITP610,
ropeHue), MpUMEHEeHHe. BoIOpoAHBIE CBS3M MEXIY OK 07, OK 08, I1PG12.




MOJIEKYJIaMH CIIUPTOB. J[efiCTBHE MeTaHOJIa U ATaHOJa Ha
OpraHM3M 4YEeJIOBEKa.

MHoroaromusle CHHUPTBHL. OTWIEHIVIMKOIb U INIMLEPHH:
cTpoeHue, (u3uueckue W  XUMHUYECKHE  CBOWCTBA
(B3anMoOElCTBHE co 11EJIOYHBIMH MeTallJlaMH,
KAueCTBEHHAsl peaklus Ha MHOIOATOMHBIE CIIUPTHI).
HelictBue Ha  opraHM3M 4esjoBeka. IIpumMenenue
[JIMLEPUHA U STUJICHTJIUKOJIS.

@deHoul: cTpOeHHE MOJIEKYJIbl, (PU3MUECKUEe U XUMHUUYECKUE
cBoiictBa. TokcuaHoCTh QeHona. [Ipumenenne denomna.
Anpperuasl. dopmanbpaerus, aueTaIbIETHI: CTPOCHHE,
¢u3nyecKue 1 XUMUYECKUE CBOMCTBA (pPEeaKlIMKU OKUCIICHHUS
U BOCCTaHOBJICHHUSI, KAUECTBEHHbIC PEaKIUH), HOJTYyYEeHUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE  IpeJieNIbHble  KapOOHOBBIE  KHCIOTHI.
MypaBbHHAs U YKCYCHAsI KHCIIOTBL: CTPOCHHE, (PU3UIECKUE
U XUMHYECKHE CBOMCTBa (CBOMCTBa, oOlime Ais Kiacca
KHACJIOT, peakuus JTepu(HKaANMK), TOIy4eHHE U
npuMeHeHne. CreaprHOBas M OJEMHOBAs KHUCIOTBI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT. MbuIa Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEe AEHCTBHE.
CrnosxHble 3(pUpbl KaKk ITPOU3BOJHBIE KAPOOHOBBIX KHUCIOT.
I'maponu3 cnoxsbx 3¢upoB. XKupsl. ['maponaus >xupos
IIpumenenune xupoB. buosornueckas posiab KUPOB.
VYraeBoasl: cocTaB, Kiaccu(uKanus YrieBoJIoB (MOHO-,
IUu- W nonMcaxapuiel). [mokoza  —  mpocTtedmmii
MOHOCaxapuja: OCOOEHHOCTH  CTPOEHHUS  MOJIEKYJIbI,
¢u3nueckue U XMMHYECKHE CBOWCTBA (B3aMMOAEHUCTBUE C
ruapokcuaoM  Mmeau(ll),  oxkucieHne — aMMUAYHBIM
pactBopom  okcuma  cepeOpa(l),  BoccraHoBneHwHe,
Opo’KeHUE TIIIOKO3bI), HAXOKEHHE B IPUPOJIE,

OK 09

JIP20, JIP22,JIP25,
JIP29,JTP32, JIP34
MP1, MP2, MP3,
MP4, MP7, MPS,
MP9, MP10,
MP11, MP12




npUMeHeHue, Ouosiornyeckass  poiib.  DOTOCHHTE3.
®pyKTO3a KaK U30MEp IIIFOKO3bI.

Kpaxman u wemmono3a Kak HOPUPOJIHBIE MOIUMEPHI.
CrpoeHue kpaxmasna u nemnonospl. dusnueckue u
XUMHUYECKHE CBOICTBa Kpaxmana (runponus,

KaueCTBEHHAsl peakliys ¢ H0JI0M).

B ToM unciie npakTHYECKHX M J1a00PATOPHBIX 3aHATHH 2/0
[TpakTaeckoe 3ansaTue Ned. KadecTBeHHBIE peaKIUU 2/0 OK 01, OK 02, I1P066, ITPG9,
OJHOATOMHBIX, = MHOTOATOMHBIX  CIIMPTOB, YKCYCHOU OK 03, OK 04, I1P610,
KHCJIOTBI OK 05, OK 06 | JIP16, JIP23, JIP25S,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
Tema 1.4 JnpaKkTuyeckue eJMHULBI, COAepPKAHUE 4/0
A3oTcoaepxamue AMHUHOKHMCIOTBI ~ Kak  aMQOTepHble  OpraHuYecKue 2/0 OK 01, OK 02, I1P61, TIPG2,
OpraHuyecKue coequHenusa. Pusnueckue U XUMHUUYECKHE CBOMCTBa OK 03, OK 04, 11P63, 11P64,
coeTHHEHHUSsI. aMUHOKHUCIOT (Ha mpuMmepe TINHIKMHA). buonoruuyeckoe OK 05, OK 06, ITP69, I1P610,
3HAUYeHUE aMUHOKHUCIIOT. [lenTuan. OK 07, OK 08, 11P612.
benku KaK IIPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE OK 09 JIP20, JIP22,J]IP25,
coenuHeHus. llepBuuHas, BTOpHMYHAsA W  TPETHYHAA JIP29,JIP32, JIP34
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: MP1, MP2, MP3,
TUIPOJIN3, JCHATypalus, KayeCTBEHHBbIE pEAKIHH Ha MP4, MP7, MPS,
OcnKH. MP9, MP10,
OKCIIEpUMEHTAIBHBIE METOABl M3Y4YEHHUS BELIECTB M HX MP11, MP12
IIPEBPALLCHUMN: HaOro1eHue u OIHMCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JI€HAaTypanusi OelIKOB IpHU
HarpeBaHUH, LIBETHbIEC PEAKIIUU OCJIKOB.
B ToM 4nciie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHH 2/0




JlabopatopHoe 3ansatue Ne2. KauecTBeHHBIC peakiuyd Ha 2/0 OK 01, OK 02, [1P63, T1P65,
Oenku OK 03, OK 04, I1P66, I1PG8,
OK 05, OK 06 [1P610, ITP611,
I1P612
JIP12, JIP13,J1IP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.5 JlupakTH4YecKne eIMHUIBI, COIepPKaAHUe 2/0
BoicokoMonekyasipable | OCHOBHBIE  TIOHSTHS ~ XMMHH  BBICOKOMOJIEKYJISIPHBIX 2/0 OK 01, OK 02, I1P62, ITP63,
coeMHEeHHUs. COCIMHEHUI: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, OK 03, OK 04, I1P65, I1PG9,
CTCTICHD IMOJIMMEPHU3AIlUU, CPEIHSST MOJICKYJISIpHAs Macca. OK 05, OK 06, I1P610, ITP611,
OCHOBHBIE  METOABl CHHTE€3a  BBICOKOMOJEKYJISIPHBIX JIP2, JIP3,JIPS,
COCTMHEHUH - MOTUMEPHU3AIUS U TTOJIMKOHICHCAIIHS. JIP9,JIP20, JIP27,
JIP28, JIP29, JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
PA3JIEJI 2 OBIIIAA U HEOPTAHUYECKASA XUMUS 34/4
Tema 2.1 JunaKkTuyecKkue eTUHUIBI, COTEPKAHUE 6/0
Crtpoenue aToma. Xumuueckui snemMeHT. AToMm. Sapo aroma, H30TOMBI. 2/0 OK 01, OK 02, I1Po1, I1PG6,
Ilepuoanyeckuii 3aKOH U | DIIEKTpOHHAsE  O0O0JIOYKA.  DHEPreTUYeCKhe  YPOBHH, OK 03, OK 04, 11P69, I1P611
Ilepuoanueckas cucremMa | MOAypOBHH. ATOMHBIE OpOMTamH, S-, P-, O- 3IEMEHTHI. OK 05, OK 06, JIP2, JIP3,JIPS,
XHMHYECKHX 3JIeMeHTOB | OCOOEHHOCTH paclpeesieHus] 3JIEKTPOHOB MO OpOUTAISAM OK 07, 0K 08, | JIP9,JIP24, JIP2S,
A.A. Menpaeneesa. B aTOMax OJJIEMEHTOB IIEPBBIX YETBIPEX IMEPHUOJOB. OK 09 JIP26, JIP32
DneKTpoHHass KOH(PHUTYpaIis aTOMOB. MP2, MP4, MP9,
Ilepuonnueckuii 3axkoH u Ilepuonnueckas cucrema MP10, MP16,
xumuueckux aaementoB .M. MengeneeBa. CBsi3b MP21, MP22,
MEpUOANYECKOro 3akoHa U Ilepuomgmyeckoil cHUCTEMBI MP24, MP26,
xummuueckux snemenToB J.M. MenneneeBa ¢ coBpeMeHHOMN MP28, MP30,
TEOpHEl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS MP38, MP39,




CBOMCTB XHMHYECKHX DJJIEMEHTOB M 00pa3yeMbIX HMH MP46
MPOCTBIX M CJIOXHBIX BEMIESCTB MO TPYIIaM U MEepPHOaM.
3HaueHUe MepUOINYECKOro 3aKOHA B PA3BUTHUN HAYKH.
B TOoM Yuc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
[Ipaktnueckoe 3anarue NeS5S. PemieHue mNpakKTHYECKUX 2/0 OK 01, OK 02, I1P66, ITPG9,
3alaHiii  Ha COCTABJICHHE OJCKTPOHHO-TPAPUIESCKHX OK 03, OK 04, I1P610,
dbopmyI1 351eMEeHTOB 1—4 1epuoioB. OK 05, OK 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktnueckoe 3ansitue Ne6. PemieHue mpakTHKO- 2/0 OK 01, OK 02, I1P66, I1P069,
OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJlaHui Ha OK 03, OK 04, I1P610,
XapaKTepU3aIHIo XUMHYECKHUX JJIEMEHTOB OK 05, OK 06 | JIP16, JIP23, JIP25,
«Mertamyeckue M HEMETAIUIMYECKHE  CBOMCTBA, JIP28,J1P29,
3JIEKTPOOTPULIATEIIBHOCTE U CPOACTBO K  DJIEKTPOHY MP1, MP4, MP12,
XUMHYECKHX  DJIEMEHTOB B  COOTBETCTBHE €  HX MP16, MP21,
IIEKTPOHHBIM CTPOEHUEM " MI0JIOKEHUEM B MP30, MP33,
MEPUOANYECKON CUCTEeME XHUMHUYEeCKuX diemeHToB J[.U. MP38
MeHnneneeBay.
Tema 2.2 JunaKkTuyecKkue eTUHUIBI, COMEPIKAHUE 2/0
CTtpoeHue BemecTBa. Buaer xumudeckoit cBsi3u (KOBaJIeHTHas HETONApHAS H 2/0 OK 01, OK 02, [1P61, ITPG6,
XumMuueckasi CBf3b. MOJISIpHAs,  MOHHAsg,  MeTauiMdeckas).  MexaHu3Mbl OK 03, OK 04, 11P69, ITPO11
00pa3oBaHMs KOBAJICHTHOW XUMUYECKOU CBA3H (OOMEHHBIH OK 05, OK 06, JIP2, JIP3,JIPS,
u JIOHOPHO-AKIETITOPHBIN ). Bonoponnas CBSI3b. OK 07, OK 08, JIP9,JIP24, JIP25,
BasieHTHOCTSB. DNEeKTPOOTPULIATETLHOCTD. Crenenb OK 09 JIP26, JIP32
okucieHus. IOHbI: KATUOHBI U AHUOHBI. MP2, MP4, MP9,
BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL. MP10, MP16,
3akoH  TIOCTOSIHCTBA  COCTaBa  BeIlleCTBa. Tumst MP21, MP22,
KPUCTAJZIMYECKUX  PEIIETOK. 3aBHCHUMOCTh  CBOMCTBa MP24, MP26,
BEILECTB OT THIA KPUCTAUINYECKON PEIIETKH. MP28, MP30,
MP38, MP39,
MP46
Tema 2.3 JnpaKkTuyecKkue eAMHNLbI, COAePKAHUE 4/0




JucnepcHbie cuctembl u | Jlucnepcusie cucremsl. Komonnnsie cucremsl. McTuHHBIE 1/0 OK 01, OK 02, I1P61, ITPG6,
daxTopsl uX pactBopel.  PacTBopeHme  Kak  (U3UKO-XMMHUYECKHUNA OK 03, OK 04, I1P69, ITPG11
YCTONYNBOCTH npouecc. PactBopel. CriocoObl MPUTOTOBIIEHUS PACTBOPOB. OK 05, OK 06, JIP2, JIP3,JIPS,
PactBopumocts.  MaccoBass 5101 pacTBOPEHHOTO OK 07, 0K 08, | JIP9,JIP24, JIP25,
BemiecTtBa. [IpenenbHO AOMYCTUMBbIE KOHIIEHTpPAlMU U UX OK 09 JIP26, JIP32
HCIIOJb30BAaHME B OICHKE DKOJIOTMYECKOM 0e30MacHOCTH. MP2, MP4, MP9,
Knaccudukanust IUCIEPCHBIX CHUCTEM 10  COCTaBy. MP10, MP16,
Crtpoenue u GakToOpbl YCTOWIUBOCTU TUCTIEPCHBIX CUCTEM. MP21, MP22,
Pacno3HaBaHue HMCTUHHBIX PACTBOPOB,  KOJUIOWMIHBIX MP24, MP26,
pacTBOopoB u TpyboaucmepcHbix cucteMm. CrTpoeHue MP28, MP30,
Muieibl. PacceuBanume cBeTa IpU  MPOXOXKICHUHU MP38, MP39,
CBETOBOTO IIy4YKa 4epe3 ONTHUYECKH HEOJHOPOAHYIO CpENY MP46
(@ddexra Tunnans). MccnenoBanue CBOWCTB JTHUCIIEPCHBIX
CUCTEM JUIsl X WICHTU(DUKAIIH.
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE COJIeP:KaAHME 1/0
Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX 1/0 OK 03 [1P61, ITPG3,
3aIaHUl HA JUCIEPCHBIE CHUCTEMBI, HCIOJIb3yeMble B JIP12, JIP13, JIP26,
OBITOBOW U MPOHU3BOJICTBEHHOU JIEATEIBHOCTH YEIIOBEKA, C MP11, MP38,
MO3ULU SKOIOTHYECKOH 0€30MacHOCTH TOCTEACTBUN U MP39, MP46
TPaMOTHBIX  pEIIeHUH  TpoOieM,  CBSA3aHHBIX  CO
CTPOUTEITHCTBOM.
B ToM unciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATHH 2/0
JlaGopatopHnoe 3anatue Ne3 «[IpurotoBieHue pacTBOpPOB». 2/0 OK 01, OK 02, I1P63, TTPG5,
OK 03, OK 04, I1P66, I1P68,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12, JIP13,JTIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.4 JnpaKkTuyecKkue eAMHNIbI, COAePKAHUE 4/0




Knaccnpuranus Kucnorel Kak SIEKTpONUTHI, HX KilacCHUpUKAIMSA TI0 4/0 OK 01, OK 02, I1P63, I1P64,
HEOPraHUYeCKUX pa3IMYHBIM TpH3HAKaM. XUMUYECKUE CBOMCTBA KHCIOT B OK 03, OK 04, I1P065, I1P069,
COeIMHEeHUH. CBETE€  TEOPUM  DJICKTPOJUTUYECKOM  JUCCOLMAIUU. OK 05, OK 06, I1P610, ITP611,
Oco0eHHOCTH  B3aMMOJICUCTBHUS  KOHILIEHTPUPOBAHHOU OK 07, OK 08, I1P612
CepHOM MW a30THOM KHUCJIOT ¢ MmeTauiaMu. OCHOBHBIE OK 09 JIP2, JIP3,JIP9,
CIOCOOBI TOJYYEHHS KUCTIOTHI. JIP13,JIP20, JIP24,
OcHOBaHUSI KakK »SJEKTPOJIMTHI, WX KiIacCHUPUKAIMUSA TI0 JIP25, JIP26, JIP27,
pa3JIM4YHBIM MIPU3HAKAM. XUMHUYECKUE CBOICTBA JIP28, JIP29, JIP34
OCHOBAaHMH B  CBE€T€ TEOPUU  BJIEKTPOJUTUUYECKOM MP2, MP4, MP7,
auccouranuu. Pas3iokeHHe HepacTBOPUMBIX B BOJE MP8, MP9, MP16,
ocHoBaHU. OCHOBHBIE CIIOCOOBI MTOJIY4YE€HUSI OCHOBAHUH. MP21, MP22,
Comu kak oanektpoiauthl. Conu cpegHue, KUCIble | MP26, MP28,
OCHOBHbIC. XMMHUYECKU CBOWCTBA COJIEH B CBETE TEOPHUH MP30, MP46
AIIEKTPOJIUTUYECKON aucconranuu. CrnocoObl MOITy4eHUs
coJiei.
[Mupponuz COJIEH. ConeoOpa3yromue u
HecoJeoOpaszyromue okcuapl. OCHOBHBIE, aM(OTEpHBIE U
KHUCJIOTHBIE OKCHJIbI. 3aBUCHMOCTh XapaKTepa OKCHUIA OT
CTEMEHH OKHUCJIEeHHs 0Opa3ymiomiero ero MeTaa.
XUMHYECKUE CBOMCTBA OKCUAOB. [loyueHne OKCuIoB.
XapakTepucTuka cocTaBa, CTPOCHHS, CBOMCTB, MOJTYy4EHHS
W TIPUMEHEHHS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCIMHEHUHN: OKCHUJOB, KHCJIOT, OCHOBaHHMH W COJEH.
Homenkiiarypa HeopraHM4ecKuMx BEHIECTB. | eHeTmueckas
CBSI3b HEOPraHMYECKUX BELIECTB, MPUHAICKALIUX K
pa3IMYHBIM KJIaccam.
Tema 2.5 JnpaKkTuyecKkue eJMHULBI, COAePKAHUE 2/0

XHMHYeCKHEe peaKliu. Xumuyeckass peakuus. Kiaccupukanuss XuMHUECKHX 2/0 OK 01, OK 02, [1PG3, [1P64,

CxopocTb XMUMHYECKOM peakuuii B HEOPraHWYECKOW M OPraHWYECKOM XHWMHH. OK 03, OK 04, I1P65, TTIPGY,

peakuuu. XuMu4ecKoe 3aKOH COXpPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAaHEHUS U OK 05, OK 06, I1P610, ITP611,

paBHOBecHe [IPEBPAIlCHUs] DHEPIUM IPU XHUMHUYECKUX PEaKIUsX. OK 07, OK 08, I1P612

CKOpOoCTh peaklnMM, €€ 3aBUCUMOCTh OT Pa3IMYHbIX OK 09 JIP2, JIP3,JIP9,

(bakTopoB. Oobpatumbie peaKkuuu. XHUMHUYECKOE
paBHOBecue. DakTophl, BIUSIOIIAE HA  COCTOSHHUE
xumudeckoro paBHoBecus. [lpunumn Jle Illarense.
ITousTH: «OKHUCIINTEIIb, «BOCCTAaHOBHUTEIIbY,

JIP13,J1P20, JIP24,

JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7,




«OKHCIICHHEY, «BOCCTaHOBJICHHEY, «OKHUCIINTEIIHLHO- MP8, MP9, MP16,
BOCCTAHOBUTEJIbHBIE  peakuuu»  TUIBl  XMMHYECKUX MP21, MP22,
peaKkuii 10 U3BMEHEHUIO CTENIEHU OKHUCJICHUS XUMHUYECKUX MP26, MP28,
3JIEMEHTOB. MP30, MP46

Tema 2.6 JlupakTHu4eckne eIMHNIbI, COJIePKAHUE 2/0
DJIeKTPOJIUTHYECKAS DnekTponuTHdeckas aucconuanus. CUIbHBIE W clla0bie 2/0 OK 01, OK 02, I1P62, ITP63,
AUCCOLHANMSA anekTposnnThl. (Cpena BOIHBIX pPacTBOPOB  BEIIECTB: OK 03, OK 04, [1P64, TIPGS,
KUClasi, HEWTpajbHas, Ielo4yHas. Peakuun HMOHHOTO OK 05, OK 06, I1P069, ITP610,
obmena. MaccoBasi 710J1s1 BeIlIeCTBa B pacTBOpE. OK 07, OK 08, I1P611, ITPG12
OK 09 JIP2, JIP3,JIP9,
JIP13,J1P20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7,
MPS8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
Tema 2.7 JIniakTuyecKue eMHUIbI, COIePKAHUE 10/4




Metanasnl. Hemerajinbl.
Oo0nmme cnocoobl
MOJIy4eHUsI MeTAJLJIOB

Meramnbl.  Ilonoxkenne wMeramioB B [lepuogmveckoit 3/0 OK 01, OK 02, I1P62, ITP63,

cucteMe xuMmuueckux odnemeHtoB .M. Menpeneesa. OK 03, OK 04, I1P064, I1P65,

OCcoOCHHOCTH CTPOSHHUS JICKTPOHHBIX 000J0YEK aTOMOB OK 05, OK 06, I1P069, ITP610,

meTtayioB. OOmue Qu3ndeckue CBONCTBA METaJUIOB. OK 07, OK 08, I1P611, ITPG12

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJl HAIIPSKEHU I OK 09 JIP2, JIP3,JIP9,

METaJLJIOB. JIP13,JIP20, JIP24,

XWMHYECKUE CBOMCTBA BaXHEHITMX METAJUIOB (HATpUH, JIP25, JIP26, JIP27,

KaJIWi, KajablUWi, MarHuii, aalOMUHUKA, LUHK, XpOM, JIP28, JIP29, JIP34

JKeJe30, MeJIb) U UX COCTMHCHUM. MP2, MP4, MP7,

OO0mue crnocoObl TONydeHUss MeTauioB. [IpuMeHeHue MP8, MP9, MP16,

MeTaioB B ObITy M TexHuke. Hemeramnbl. Ilomoxxenue MP21, MP22,

HeMmeTaluioB B lleproanueckoil CUCTEME XUMHUYECKUX MP26, MP28,

anemenToB JI.MI. MenneneeBa U OCOOCHHOCTH CTPOCHHS MP30, MP46

aToMoB. duU3nUecKre CBONCTBA HEMETAIUIOB. AJUIOTPOIHS

HEMETa/UIOB (Ha IpUMEpe KHUCIopoaa, cephl, docdopa u

yrieposa).

XUMHUYECKHE  CBOMCTBAa  BaXKHEHINIMX  HEMETAILJIOB

(ra;moreHoB, cepkl, a3ora, gocdopa, yriaepoma u KpeMHUS)

U UX COeNUHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIINX

KHCJIOT, BOJIOPOAHBIX COEIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE 1/0

JlaTp  XapakTepucTUKy »dJeMeHTaM (cepeOpo, Mejb, 1/0 OK 03 [1PG1, ITPG3,

AITFOMUHHN ) KakK MeTajiaM C BBICOKOU JIP12, JIP13, JIP26,

AJIEKTPOTIPOBOAHOCTHIO. 3HaueHue METAaJIJIOB u MP11, MP38,

HEMETAJUIOB B MPUPOJIE U KUZHENEIATEIIbHOCTH YEIOBEKa U MP39. MP46

opranu3moB. Koppo3usi MeTamioB: BHIBI KOPPO3UH, ’

CIIoCcOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH 6/4

JlabopatopHoe 3ausitue Ne4. KadecTBeHHBIE peaknuu Ha 2/0 OK 01, OK 02, I1P63, TTIPGS,

KaTHOHBI METAJIJIOB. OK 03, OK 04, I1P66, TTPGS,
OK 05, OK 06 I1P610, ITP611,

I1P612

JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,




MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

4/4

JlabopaTtopnoe 3ansatue Ne5. Koppo3us MEeTaioB U CriocoObl
3alllUThI OT KOPpPO3UHU.

212

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

T1P63, T1P65,
T1P66, TIPGS,
IP610, TIP611,
T1P612
JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Jlaboparopuoe 3anstue Ne6. Mccnenoanue Gpuanveckux u
XUMHUYECKUX CBOMCTB METAJJIOB M HEMETAJLJIOB.

212

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

T1P63, TIP65,
T1P66, TIP6S,
T1P610, TTP611,
T1P612
JIP12, JIP13,JTP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 2.8
XuMHuA 1 KHU3Hb

JlunakTuyeckne eMHUIbI, COIePKAHUE

4/0

Poinn XUMHUH B obecreyeHnu 9KOJIOTHUECKOH,
SHEPreTHYECKOM W TIMIIEBOM OE€30MacHOCTH, Pa3BUTHH
MenuuHbl. [loHATHE O HayyHBIX METOJNAX II03HAHUS
BEIIECTB M XUMHUUYECKHX peakuwid. [IpencraBmenus o6
OOIINX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOTO MOTYYCHHUS
BOKHEHIIMX BemEecTB. YenoBeK B MHpE BEIIECTB U
MAaTepUAJIOB: BAXXHEWILIHWE CTPOUTEIBHBIE MaTepuallbl,

KOHCTPYKIIMOHHBIE MaTepHaIbl, KpacKH, CTEKIIO,

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P61, [1P63,
T1P65, TIP6Y,
T1P610, ITP611,
T1P612
JIP2, JIP3,JIPS,
JIP9,JTP12, JIP13,
JIP20, JTP22,JTP23,
JIP24,JIP25, JIP26,




K€paMuKa, MaTCpHraJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI,

JIP27, JIP28,JIP29,

OpraHMYECKHE€ W MHHEpaJIbHbIE yNOOpeHHs. XUMHSI U JIP32
310pOBbE YeJIOBeKa: MpaBuiIa HCITOJIb30BAHUS MP1, MP2, MP3,
JICKapCTBEHHBIX  IpemnapaToB, IMpaBWia 0OE30MMaCHOTO MP4, MP7, MPS,
WCIIOJIb30BAaHUS ~ IpenapatoB  OBITOBOM  XUMHH B MP10, MP11,
MMOBCEIHEBHOM KH3HU. MP13, MP16,
MP21, MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 2/0 OK 03 [1P61, ITPG3,
3a/laHuil Ha CBOWMCTBA, COCTaB, IMOJIYYCHHUE W O€30MmacHOe JIP12, JIP13, JIP26,
UCIIOJIb30BAaHNE BAXHEHIINX HEOPraHUYECKUX BEIIECTB B MP11, MP38,
OBITY ¥ IPAKTUYECKOM JCATEIILHOCTH YeJIOBEKa MP39, MP46

IIpome:xxyTounas arrecranus 11 depeHIupoBaHHbIN 3a4eT

Bcero:

56/6




3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoOT

Tempbl 1a00paTOPHBIX U (MJIH) MPAKTHYECKUX
3aHATHI

Kparkoe conepxxanue/ onucanue (neiab
padoThI)

Crnenuaau3upoBaHHoOe 000py/10BaHUE,
TeXHHYeCKHe CPeICTBA, MPOrpaMMHOe
o0ecnieyenue (Mpu HEOOXOTAUMOCTH)

Paznesa 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe 3anstue Nel. I[lonmyuenue | [lomydyenne B nmabGoparopuu 3TuiieHa peakuuer | [IpoOupku, mpoOka ¢ ra300TBOIHON TPYOKOH,
JTUJICHA U U3YYEHHUE €r0 CBOWCTB Jeruaparanuen CIIUPTOB. N3yuenue | wratus, CIUPTOBAS FOPENIKA, CIUYKH, STUIOBBIN
XUMUYECKUX CBOHCTB JTWJIEHA JIEWCTBHEM | CIIUPT, KOHIIEHTPUPOBAHHAs CEpHAasl KUCIIOTA,
THJICHA Ha OpOMHYIO BOJAY, NOJKHCIEHHYIO | IECOK, OpOMHas BOJa, pacTBOp IiepMaHraHara
pacTBOpPOM IepMaHraHaTa Kajusl. KaJIns
Henu paboTsi:
1. HayunThcs mosty4yars 3THIIEH;
2.Hayuntbcss  ompenenats  (QU3MYECKUE WU
XUMHUYECKHUE CBOMCTBA ATUJICHA.
3.YMeTh NoATBEPKIaTh IPOLECCHl YPAaBHEHUSIMU
peaKIuid.
[Ipaktnueckoe 3ansarue Ne2. Cocrasinenue | ['omosnorus, nuzomepus. [IpencraBnenue o Tabmuna J.1. MenneneeBa, Tabmuna

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

KJaccu(UKAIUYA OPTAHUYECKUX BEIIECTB.
Homenkiatypa opraHM4ecKux COeTMHEHUN
(cuctemaTuyeckas) U TPUBHAIbHBIC HA3BAHUSI.
Hemu paboThr:

1.HayuuThcs cocTaBasTh GOpMYIBI
YTIIEBOJOPO/OB;

2. HayuuThcs pemarb pacuéTHbIE 3a4a4u 110
YpaBHEHUSIM PEAKIIUN MPEeBpaICHUS
yII€BOLOPOOB;

3. HayunThcs pemaTh pacu€THbBIC 3aa4M Ha
00BEM BelecTBa, Maccy, KOJIMYECTBO BEIIECTBA.

TOMOJIOTUYECKOTO Psiia TPEIeIbHBIX
YTJIEBOJJOPO/IOB.

[TpakTnueckoe 3anstue Ne3. Pemienune nemnoyexk
MIPEBPAILLIEHUI HA TEHETUYECKYIO CBSI3b MEXIY
KJIacCaM¥ YTJIEBOJOPOIOB.

I'omomnorwust, uzomepust. [Ipencrasienne o
KJIacCU(UKAIUY OPTAHUYECKUX BEIIECTB.
HomeHknatypa opraHuuecKux COSIMHCHHMA
(cucreMaTuveckas) U TPUBHAIBLHBIE HA3BAHUS.
emu paboThI:

1. 3akpenuTh MONyuYeHHBIE PAHEE TEOPETUICCKHE
MPEACTABJICHUA O THIIaAX XUMHYCCKUX peaKHI/II\/II,

Ta6numna /.. MenneneeBa, Tabnuia
TOMOJIOTHUYECKOTO psifia HempeaeIbHbBIX
YTIICBOIOPOJIOB




MEXaHU3MaxX MX MPOTEKaHUs Ha PUMEPE
XUMHYECKHUX CBOMCTB aJIKCHOB, AJIKUHOB,
JIMEHOBBIX YIJIEBOJOPOIOB;

2. Pa3BuBaTh HABBIKKW COCTABIICHUS HAa3BaHUMN
BEILIECTB, CTPYKTYPHBIX (POPMYIT H30MEPOB.
3. Hayuuthcs pemars pacy€THbIC 3a4a4u 110
YpaBHEHUSIM PEAKIUMA C ydacTHEM
YTJIEBOAOPOOB.

IIpaktnueckoe 3anstue Ned4. KauectBennwie | OnpenesieHuE KaUeCTBEHHBIX PEAKIIUi HA [IpoOupku, ciupToBKa, IEpP>KATEIb IS
peakiuu OJIHOATOMHBIX, MHOT'0ATOMHBIX | OJTHOATOMHBIE U MHOTOATOMHBIE CIIUPTHI. MPOOUPOK, CIUPATh U3 METHOM MPOBOJIOKH,
CIIUPTOB, YKCYCHOM KHUCIIOTBI HccnenoBanue CBOMCTB YKCYCHOM KUCIIOTHI. HIaTelNb Il CyXUX BEUIECTB, 3THJIOBBIN CIIUPT,
Henu paboTsi: JIMIEPUH, YKCYCHAs! KUCIIOTA, TUIPOKCUL
1. [IponenaTe Ha MPaKTUKE KAYECTBEHHBIE HaTpus, peHondrarenH, OMUIKA MarHus,
peaKIy NpeaeabHbIX OJJHOATOMHBIX U KapOOHAT HATpUS
MHOI'0aTOMHBIX CIIUPTOB;
2. VccnenoBaTh XUMUYECKHUE CBOMCTBA
KapOOHOBBIX KUCJIOT Ha MPUMEPE YKCYCHOM
(?TaHOBOW) KUCIIOTHI.
3.YMeTb NOATBEPKAATH MPOLECCHl YPABHEHUSIMHU
peaKkuuid.
[IpakTrnueckoe 3aHATHE Nos. Pemenne | Xumuueckuit JJIEMEHT. Ouepreruueckue | Tabnuna «[ICXD .M. MenneneeBa»
MpaKTUYECKUX  3aJaHuid  Ha  COCTaBIIGHHUE | YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,

ANEKTPOHHO-TpaduuecKkux (HOpMyll DIEMEHTOB
1-4 nepuonos.

d- sIeMeHTHI.
aTOMOB.

Llens:

1. 06001menne 3HaHU 00 JIIEKTPOHHOM
CTPOEHUHU ATOMOB XUMHUYECKUX IEMEHTOB;

2. 3aKperuieHHe YMEHUS M HaBBIKH COCTaBJICHUS
JIEKTPOHHBIX (POPMYIT aTOMOB XMMHUYECKHX
AJIEMEHTOB, a TaKXKe MX rpaduyecKux
M300paKeHUIA.

3. 3aKperIcHNe OCHOBHBIX ITOHSATHI:
«QIIEKTPOHHOE 00JIAKO», «aTOMHAsi OpOUTAIIBY,
«pammycy.

DNeKTpoHHas KOH(Urypauus




[IpakTuueckoe 3aHATHE  Neb. Pemenue
IMPAKTUKO-OPHUCHTHPOBAHHBIX TCOPCTUUCCKHUX
3aJaHUil Ha XapaKTepu3alHil XUMHUYECKUX
areMeHTOB «MeTauinyeckne/ HeMEeTaNInYeCKHue
CBOICTBa, AJIEKTPOOTPHUIATEILHOCT U CPOACTBO
K QJICKTPOHY XUMHWYCCKUX 3JIECMECHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM CTPOCHUEM H
MOJIOKEHUEM B  TEPUOJAMYECKOM  CHCTEME

xuMudeckux djemenToB .. MenaeneeBay.

[Tonoxenne wmetaioB B Ilepuoanueckoi
CUCTEME  XUMHYEeCKHX  3iemeHTtoB  J[.H.
Menneneena. OcobenHocT CTpOCHUSA

ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
Lens:

1. U3y4UTH SMEKTPOHHOE CTPOCHNUE XUMHUECKUX
3JICMEHTOB.

2. Hayuutbcs onpenensiTh
3JIEKTPOOTPHUIIATEILHOCTD 3JIEMEHTOB I10
tabnuie «[1CXD JI.1. MenaeneeBay

3. 3aKkpenuTh yMEHUE ONPEACIATh
METANTUYCCKIE/HEMETAJUTMUECKHE CBOMCTBA
3JICMEHTOB.

Ta6muna «[1CXD JI.1. MeuneneeBay,
3JIEKTPOXUMHMYECKUH PsIJl HALIPSKEHUS
METAJUIOB.

JlaboparopHble 3aHATHUS

Paznesa 1. OPTAHNYECKASA XUMUA

Jlaboparopuoe 3ansitue No2. KauecTBeHHBIE
peakiuu Ha OenKu

benku kak NpUPOAHBIE BHICOKOMOIEKYISIPHBIE
coennHeHus.  IlepBuuHass,  BTOpUYHAsA U
TpeTUYHasi CTPYKTypa OenkoB. XUMHYECKHE
CBOWCTBA OCJIKOB: THAPOJIA3, JCHATYPAIHs,
KaueCTBEHHBIC PEAKITMH Ha OCIKH.

Iens:

1. HayuuThcst OOHapyXUBaTh MENTUIHBIC CBSA3H
B OeJIKax,

2. OGHapyXuBaTh OEH30JIbHBIE KOIBIIA,

3. OOHapyXuUBaTh CEpy B MOJICKYJIax OeJiKa.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHBOB
Pa3JIMYHBIX KUCIOT, IIET0YEH.

Paznea 2. OBIIIAA M HEOPTAHUYECKASA XUMUA

JlaGoparopHoe 3ansatue Ne3. «IIpurorosneHue
pacTBOPOBY.

PacTBOpeHune kak GU3NKO-XMMHUYECKHH Mpoliecc.
PactBopbl. CriocoObI MPUTOTOBIIEHUS PACTBOPOB
Llens:

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

2. Hayuutbcsi oOIpenensaTy Cpenbl
pacTBOPOB € MOMOIIBK HHIUKATOPOB.

BOIHBIX

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB:
(m€moun, KUCIOTHI, COJTH ), UHIUKATOPBI,
MPOOUPKH, TMUTIETKH.




Jlabopatoproe 3ansatue Ned. KauecTBeHHBIC
peaKIMu Ha KATUOHBI METAJLIOB.

Mertamnel. CBoMCTBa METAJIOB.
DNEKTPOXUMUYECKUN PsiJl HAPSHKEHUS
METAaJJIOB.

Llens:

1.Hay4nutbCsi IPOBOIUTH KaUECTBEHHBIC PEAKIIUH
Ha KaTMOHBI METAJJIOB.

2.YMeTh NOATBEPKAATh XUMUUYECKHUE TTPOIIECChI
YPaBHEHUSIMU PEAKLIMIA.

PeakTuBHBIN MTaTHB C HAOOPOM PEAKTHBOB
pa3IMYHBIX KUCIIOT, 1IeJIoYel. MeTasl:
AIIOMHUHHM, 0JIOBO, CBUHEI, JKEJI€30

MMPOPECCHUOHAJBHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEP KAHME ITPUKJTAIHOI'O MOAYJIS)

JlaboparopHble 3aHATHUS

Jlaboparopuoe 3ansitue Nel. YrieBogoponsl u
WX MPUPOIHBIC UICTOYHUKHU

[Ipupoansiii ra3 U MONMyTHbIE HEe(TAHBIE Tra3bl.

Hedts u ee mnpoucxoxnenue. CrocoOs
nepepaboTKU  He(TU: TEeperoHka, KpPEeKUHT
(TepMUYECKHI,  KaTaJIUTHUYECKH), MHPOJIU3.

[IpoaykTsl nepepaboTku HEDTH, X TPUMEHEHHE
B NIPOMBIIIJIEHHOCTHU U B ObITYy. KamMeHHBbIH yrosb
Y IPOAYKTHI €T0 MepepadoTKH.

Henu pa®oTsr:

1.ChopmupoBaTh Gojee MOTHOE MPEACTaBICHUE

o0 yrieBojOpoJax, CrHocoObl MepepadoTKu
HeQTH.
2.Ymeth OTIpeNIeNATh KaKoi KPEKUHT

s dexTuBHEE 11 NOTYYEeHUs TOIUIMBA.
3.YMeTh NoATBEPKIaTh MPOLECCHl YPaBHEHUSIMU
peakiui.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupku, nuneTku. Komnekuus ¢ npupogHbIMu
MCTOYHHUKAMU YTJIEBOJ0POJIOB.

Jlaboparopuoe  3anstue  NeS.  Koppozus
METAJUIOB U CIIOCOOBI 3aLTUTHI OT KOPPO3HH.

MeTaiuisl 1 HU3CJINA U3 HUX, COIMPUKACAACh C
BO3/lyXOM, BOAOHW U pa3INYHBIMU arpECCUBHBIMU
pe€arcaraMu, IMOCTCIICHHO ITOABCPIrarOTCA
pa3pyLIEHUI0, KOPPO3HH.

Kopposus — 3to pa3pyuienue meramia B
pe3yiabTare ero (Pu3NKO-XUMHUYECKOTO
B3aUMOJCICTBUSA ¢ OKpYsKaromen cpenoi. [Ipn
9TOM METAJJIbl OKHCIISIOTCS U 00pa3yroT
IMPOAYKTHI, COCTaB KOTOPBIX 3aBUCUT OT YCJ'IOBI/Iﬁ
KOPPO3HH.

Iemu paboTHI:

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
NPOOUPKH, MUNIETKH. DIEKTPOXUMHUUECKUH psif
HaIpsHKEHUs METaJUIOB.




1. O3HaKOMHTBCSA € MPOUECCAMU XUMUYECKOM
KOPPO3HH U HEKOTOPBIMHU METOJaMH OOPHOBI €
KOppO3HeH;

2. HayuuTbcsl COCTaBIISTh YPaBHEHUS PEAKLUI B
MOJIEKYJISIpHOM hopme.

3.0nucate BUABl KOPpPO3UM (XMMHUYECKYIO U
IEKTPOXUMHUYECKYIO).

Jlabopatopnoe 3anstue Ne6. VccnenoBanue
(U3NUECKUX M XUMHUYECKHX CBOMCTB METAJUIOB U
HEMETaJJIOB.

O6mue ¢dusmdeckne CBOWCTBA METaNIOB U
HEMETaJIOB. DIIEKTPOXUMUYECKU I pan
HaIpsDKEHUH MeTaJIOB. XMMHUYECKUE CBOMCTBA
BOXHEHIINX METAJUIOB W  HEMETAUIOB, UX
COCIMHEHUM.

emu paboThI:

1.03HaKOMHUTBECSI C OCHOBHBIMH BUIAMHU
METAJIJIOB U HEMETAILIOB, UX (PU3UKO-
MEXaHUYEeCKHMHU CBOMCTBAMHU U 00JIACTHIO
MIPUMEHEHUS;

2.M3y4nTh 0OIIYIO0 TEPMUHOJIOTHIO, TPUHATYIO
JEHCTBYIOIMMU CTaHIapTaMU HA METAJUIBI U
HEMETaJLTBL.
3.Hayuntecs
peaKkuuid.

coctaBiate OB  ypaBHeHus

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
IPOOUPKH, MUIETKU. DIEKTPOXUMHUUYECKUH Psizt
HaIIpsHKEHUS METaJUIOB.




4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreueHne
I[HSI pcam3anuu MnmporpamMmbl y‘-IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIONUME CIICHIUAIBHBIC

IIOMCIICHMA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOTO MOMEIIeHU ST

OCHaIIIeHI/Ie CIICHIUAJBbHOI0 ITOMECIICHUA

KabuHeT ecTeCTBeHHOHAYYHBIX
IUCLIUITINH

VuebHast ayAUTOPHS 151 IPOBEACHUS JIEKITUOHHBIX,
ab0paTOPHBIX U TPAKTHYECKUX 3AHSATHH; IUTS TPYIIIOBBIX U
WHJIMBUTYaTbHBIX KOHCYIBTAIUI; U TEKYIIEr0 KOHTPOJIS
Y IPOMEKYTOYHOI aTTecTaluu: pabodyee MEecTo
mperoaasarens, padboune Mecta 00yJaromxcs, JOCKa.
Kommerorep: AMD Atlon (tm)ll x3435 Processor 2, 90
GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mounTop19”,
npoekTop EPSON EH-TW650, skpan HacTenHsIi Lumien
Eco Picture -1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.;

[MporpamMmMHOe obecnieueHue:

MS Windows 7, nuniensus Ne47818300, 6eccpouro;

MS Office 2007, nunensus 42373644, 6eccpouHo;

Adobe Reader 9 cBoboHO pactpoctpansiemoe ITO
OeccpouHo;

7 Zip cBoboaHo pacrnpoctpansemoe IT0 6eccpodHo.

Jlaboparopust Xumuu

[Momerienue as1st mpoBeeHUS Ta00PaTOPHBIX,
NpaKTHYECKUX padoT; Ui TPYNIIOBBIX U HHAWBUIYaTbHBIX
KOHCYJIbTaNNii; IS TEKYIIET0 KOHTPOJIS U IIPOMEXYTOUHOM
aTTecTaluu: paboyee MECTO IperoiaBaTels, paboune
MecTa o0y4Jaromuxcs, focka. Hoyroyk, ASER UN3481
15»; mpoektop Aser X1273 DLP —1 mr.; 3xkpan
nepenocHoi HarmonbHbI APOLLO-T SMT-1103 -1 mit.;
Meo6enb abopaTopHasi, mkad BHITSHKHON ¢ MOMKO# —1 1mT.;
Ph-metp "Mynbrurect UIJI-101c koMIuieKToM [yist
onpenenenus ph—1 mwr.;

Ph-metp skcriepr-ph*—1 mir.;

Becwr nemndepnasie AADP-200-1 mt.;

Becor -1 miT.;

Buckozumerp B-36-246 —1 mir.;

Buckosumerp B3-246 111-1 mt.;

Hacoc KomoBckoro—1 mir.;

Tepmometpsr TJI prytapie—10 mt.;

Tepmomerp TC-7-m1-1 mT.;

Cromnbl THTPOBAIILHBIE C HAJICTABKAMU —3 IIIT.;
XUMHYECKHE PEaKTUBHI;

Tabmuna Menaeneea — 1 mit.;

[Iporpammuoe obecricueHme:

MS Windows 7, nuriensus Ne47818300, 6eccpouHo;

MS Office 2007, nuuiensust 42373644, 6eccpouHo;

Adobe Reader 9 cBobomHO pacipoctpansiemoe 11O
OeccpodHo;

7 Zip cBoboaHo pacmpoctpansemoe [10 6eccpouno.

Ilomemene It  BOCIMUTATEILHOU
paboThI

OcHalieHo KOMITbIOTEPHOW TEXHUKOM €
BO3MO>XHOCTBIO TIOJIKITFOUEHUS K ceTr IHTepHeT u
o0ecreueHreM J0CTYIIa B AJICKTPOHHYIO
WH(OPMAILIMOHHO - 00pa30BaTENBHYIO CPEIY
OpraHu3zaim: padouee MeCTO penoaBarers,
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paboune mecta obyJaronuxcs, 1ocka, Kommsrorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
Mouutopl9”, mpoekrop EPSON EH-TW650, sxpan
HacteHHbIl Lumien Eco Picture - 1 mr.;
IIporpamMMHOe oOecrieueHue:

MS Windows 7, numensus Ne47818300, 6eccpouHo;
MS Office 2007, nmuuensus 42373644, 6eccpouHo;
Adobe Reader 9 co6oa1H0 pactpoctpansemoe [1O
0eccpoyHo;

7 Zip cBoboaHO pacnpoctpansemoe 10 6eccpouno;

KommnbrorepHslii kinacc [TomerieHnue U1t CaMOCTOATENBHOM padoTHI,
OCHAIIIEHO KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO
MOJKJIIOUEHUS K ceTu MIHTepHeT u obecnieueHrneM
JIOCTYyTA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO -
00pa3oBaTeNbHYIO Cpeay OpraHu3auu: paboyee
MECTO MpernoaaBarens, paboune Mecta 00yJaromuxcs,
nocka, Kommetorep: mponeccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop MonuTtop liyama ProLite 197,
npoektop EPSON EB -965 - 1 mit.; s5xpan Ha TpeHore
- 1 .

[TepcoHanbHBIE KOMITBIOTEPHI:

Intel Celeron E3300, LGA 775, OEM/2.5 GHz/RAM
2GB/ monuTop Acer 19» — 11 mir.

[TporpammMHuoe oOecrieueHue:

MS Windows 7, nunien3ust Ne47818300, 6eccpodHo;
MS Office 2007, nuniensus 42373644, 6eccpodHo;
Adobe Reader 9 cBo6oaH0 pacnpoctpansemoe [10
06eccpovHo;

7 Zip cBoboHO pacnpoctpansemoe 10 GeccpouHo;

4.2 YyeoHO-MeTOMYecKOe U HHGOPMAIOHHOE 00ecTieueHHe PeaaTu3alui NPorpaMMsbl

OcHOBHBIC HCTOYHHMKH:
1. Xumus : 10 kiacc : yray6unénnbiii ypoBens : yueOHHK / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun [u np.]; mox. pen. B. B. Jynusn - 10-e u3n., crep. - Mocksa : [Ipocsemienue, 2023. — 448 c. : ui.
- Jom. Mun. npocsemienust PO. - ISBN 978-5-09-107226-6. - Tekct : HemocpeACTBEHHBIN
2. Xwumus : 11 xnacc : yrnyOonénusiii ypoBenb : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. JIyaun; mox. pexa. B. B. Jlyausn. - 10-e u3s., crep. - Mocksa : [Ipocsemenue, 2023. - 478
[2] c. : mi. - dom. Mun. ipocBeniernst P®. - ISBN 978-5-09-107469-7. - TekcT: HemoCpeICTBEHHBIN

JlonoTHUTEIbHbIE HCTOYHUKU:

1. BoctpukoBa, H. M. Xumus: yuebnoe mnocobue / H. M. Boctpukosa, U. B. Kozeny6osa, I'. A.
Koponera. - Kpacnosipck : Cub. denep. yu-T, 2020. - 226 c. - ISBN 978-5-7638-4420-7. - Tekcr :
anektponHbid. - URL: https://znanium.com/catalog/product/1819361 (mara oGpamienus: 29.01.2024). —
Pexxum noctyma: mo moamnucke.

2. Xaxanuna, T.U. Opranundeckas xXumus: ydeOHoe mocoOue s CpelHero mnpogecCHOHATHHOTO
obOpazoBanmsi / T.W. Xaxanuna, H.I'. OcunenkoBa. — Mocksa: W3marensctBo IOpaiit, 2024. —
396 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-00948-4. — TekcT : 37MEKTPOHHBIN //
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https://znanium.com/catalog/product/1819361

O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (nara oGpamieHus:
09.04.2024).

IIporpammuoe obecnieuenne u UuTepHer-pecypcebli:

MS Windows 7 (nmoamucka Imagine Premium), MS Office 2007, 7 Zip.
MS Windows Calculate Linux Desktop MS Office 7 Zip

HNHTepHET-pecypehbl:

1. Enunas koJutekusi IUQPPOBLIX 00pa30BaTEIBHBIX PECypPCOB :

collection.edu.ru/ (mata oopamenus: 29.01.2024). — TekcT : 3JEKTPOHHBIIA.

2. decTuBaib

neagarorutdCCKmux

naen

"OTKpBITHIH

ypOK"

caiit. — URL : http://school-

URL

CauT. -

http://festival.1september.ru/subjects/4/ (mata obpamierus: 29.01.2024). — TekcT : 3JEKTPOHHBIA.

3. Ilencoser : IlepBblii HAlMOHANBHBIM MCHXOJOTO- MEJAroru4eckuii MHCTUTYT : cait. URL :
http://pedsovet.org/ (nata oopamenus: 29.01.2024). — TeKCT : 3JCKTPOHHBIH.

4. AnXuMuK. DJIEKTPOHHBIA KypHaT :

CalT.

29.01.2024). — TeKCT : DIIEKTPOHHBIN.
5. Mup xumuu : caidt. - URL : http://www.chemistry.narod.ru/ (nara oopamenus: 29.01.2024). —
TekcT : 3NeKTPOHHBIH.
6. Xumus. OOpa3oBaTeNbHBIA CalT I MKOIBHUKOB : cait. - URL : http://hemi.wallst.ru/ (nara
obpamienus: 29.01.2024). — TeKCT : 3JIEKTPOHHBII.

7. Otkpeitbiii Komnemxk: Xumus

CauT.

obpamenus: 29.01.2024). — TekcT : 3ICKTPOHHBIN.

- URL :

- URL : http://www.alhimik.ru (mata oOpareHusi:

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

5 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUATLINHBI

KOHTpOJ'IB U OLCHKa PE3YJIbTATOB OCBOCHUA IOUCHHUIIIIMHBI OCYIICCTBIIAACTCA IPCIIOJaBaTCIEM B
IMPpONHECCE TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

5.1 Tekymuii KOHTPOJIb

1IP61, I1P62, I1P63,
1TP64, 11P65, I1P66,
11P67, IIP6S, I1P69Y,
1IP610, IIP611, 1IP612.
JIP3, JIPS,JIPY, JIP12,
JIP13, JIP20,

JIP22, JIP23,JIP24,
JIP25,JIP26, JIP27,
JIP28, JIP29

MPI1, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MPI11, MP12, MP13,
MPI16, MP21, MP22,
MP24, MP26, MP28,
MP30, MP33, MP38,
MP39, MP45, MP46

KonTtponupyemslie Konrtponupyemsie HaumenoBanue Kpurepuu onenku
No | pazpensl (Tembl) yueOHOM pesynbTaThl (OK, TIP, OLIEHOYHOTO
JTUCIUITIINHEBI JIP, MP) CpelcTBa
1 Pa3znen 1 Opranuueckast OK 01, OK 02, OK 03, Kontponbhas Kpurepun oniennBanus
XUMUS OK 04, OK 05, OK 06, paborta TecTa:
OK 07, OK 08, OK 09 Tect 3a Ka)KJbpli TPaBUIIBHBIN

oTBeT 10amn

3a HeNpaBWIbHBIA OTBET
— 0 6amtoB

Kpurepnn onenuBanus
KOHTPOJIbHOHN pabOTHI:
«OTauuHOY -
TEOPETHUUECKOE
coJiepaHue Kypca
OCBOEHO ITOJIHOCTBIO, 0€3
po0esoB, yMEeHHUs
c(hOpMHUPOBAHEI, BCE
MPeyCMOTPEHHBIE
pOrpaMMoil yueOHbIe
3aJIaHUS BEIIIOJIHEHDI,
Ka4eCTBO UX
BBITTOJTHEHMS OIICHEHO
BBICOKO.
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«Xopomoy -
TEOPETUIECKOe
coJiep’kaHue Kypca
OCBOEHO ITOJIHOCTBIO, 0€3
po0OesioB, HEKOTOPbIE
yMeHUs CPOPMHUPOBAHBI
HEJ0CTaTOYHO, BCE
PelyCMOTPEHHBIE
IporpaMMoil yueOHbIe
3a/1aHus BHITIOJTHEHBI,
HEKOTOpPBIE BUIbI
3aJJaHUI BBITIOJIHEHBI C
OLIMOKaMHU.

«Y 1OBIIETBOPUTEIILHO) -
TEOpETHUIECKOe
coJiepKaHue Kypca
OCBOEHO YaCTHYHO, HO
poOesIbl He HOCST
CYIIECTBEHHOTO
Xapakrepa,
HEOOXOUMbIE YMEHHUS
paboThI C OCBOCHHBIM
MaTepruaIoM B OCHOBHOM
chopMUpOBaHBHI,
OOJIBIIIMHCTBO
PEyCMOTPEHHBIX
porpamMmon o0yueHus
yueOHBIX 3aJaHUI
BBITIOJTHEHO, HEKOTOPHIE
U3 BHITIOTHEHHBIX
3aJlaHul coJlepxKat
OIIMOKHU.
«HeynoBneTBOpUTEITBHOY
- TEOPETUYECKOE
coJiepKaHue Kypca He
OCBOEHO, HEOOXOIUMBIE
YMCHHSI HE
c(OpMHPOBAHBI,
BBITIOJTHCHHBIC YICOHBIC
3a/laHus COJIepKaT
rpyOble OUTMOKH.

Tema 1.1
TeopeTnyeckre OCHOBBI
OpraHUYEeCKON XUMHUHU

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06
11P62, ITP69,JIP3, JIPS,
JIPY, JIP12, JIP13,JIP16,
JIP17, JIP18, JIP19,
JIP23, JIP24, JIP25,
JIP26, JIP32, JIP34
MPI, MP2, MP3, MP21

Tect
JIMKTaHTBI

Kpurepuu onienuBanus
TecTa:

3a KaXabli TPaBUIIbHBII
oTBeT 10amn

3a HeMpaBWIbHBIA OTBET
— 0 OamoB

Kpurepuu onienuBanus
XUMHYECKOr0 JUKTAHTA:
3a Kax/bli TPaBUIIbHBII
oTBeT -1 Oamn

3a HepaBWIbHBII OTBET
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— 0 6ayutoB

Tema 1.2 OK 01, OK 02, OK 03, Tect Kpurepun oniennBanust
YrieBoaopoib OK 04, OK 05, OK 06, JIMKTaHTHI TecTa:
OK 07, OK 08, OK 09 [IpakTuueckass | 3a KaKIblid IPaBUIIbHBII
IIP61, I1P62, I1P63, paborta orBeT 10amn
I1P64, I1P69, I1P610, (mpakTuyeckoe | 3a HEMPaBUJIBHBIN OTBET
IIP612. 3a/IaHHE) — 0 6ayutoB
JIP20, JIP22,JIP235, Kpurepuu onienuBanus
JIP29,JIP32, JIP34 XUMHUYECKOTO TUKTAHTA:
MPI1, MP2, MP3, MP4, 3a KaxAbli TPaBUIIbHBII
MP7, MP8, MP9, MP10, orBeT -1 Oasur
MPI11, MP12 3a HeMpaBWIbHBIA OTBET
— 0 Oa;mIoB
Kpurepuu onienuBanus
MIPaKTUYECKOTO 3aaHUs:
3a nmpaBUJIbHBIN
AJITOPUTM PEIICHUS
3ajad4 -1 Gamn
Tema 1.3 OK 01, OK 02, OK 03, Tect Kputepuu onenuBanus
Kucnoponcoaep:xaiue OK 04, OK 05, OK 06, JIMKTaHTBI TecTa:
OpraHuYeCcKUe OK 07, OK 08, OK 09 [IpakTrueckas | 3a KakJbli MpaBUIbHBIN
COEIMHEHNSA I1P61, I[1P62, I1P63, paborta orBeT 10amn
I1P64, I1P69, I1P610, (mpakTudeckoe | 3a HEMPaBUJIBHBIA OTBET
1IPo12. 3a/IaHHE) — 0 GamoB
JIP20, JIP22,JIP25, Kpurepuu onenuBanus
JIP29,JIP32, JIP34 XUMHYECKOro JUKTAHTA:
MPI1, MP2, MP3, MP4, 3a KaXabli TPaBUIIbHBII
MP7, MP8, MP9, MP]10, orBeT -1 Oain
MPI11, MPI12 3a HeNpaBWIbHBIA OTBET
— 0 6amoB
Kpurepuu onienuBanus
MPaKTUYECKOTO 3aaHus:
3a mpaBUJIbHBIN
AITOPUTM PEIICHUS
3ama4 -1 6amn
Tema 1.4 OK 01, OK 02, OK 03, Tecr Kpurepun onienuBanust
A3zoTconepikaniue OK 04, OK 05, OK 06 TecTa:
OpraHUYECKHE 11P62, I[1P69,JIP3, JIPS, 3a KaKJbpli TPaBUIIbHBII
COCJTUHEHHUS. JIP9, JIP12, JIP13,JIP16, oTBeT 10amn

JIP17, JIP18, JIP19,
JIP23, JIP24, JIP25,
JIP26, JIP32, JIP34
MPI, MP2, MP3, MP21

3a HenmpaBWIbHBINA OTBET
— 0 6anoB

3a npaBWIbHBIN
ITOPUTM PELIECHUS
3amad -1 Oamr
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Tema 1.5 OK 01, OK 02, OK 03, Tect Kputepun oriennBanus
BricokoMonekynspHble OK 04, OK 05, OK 06 TecTa:
COEIMHEHNUS. IIP62, I1P63, I1P65, 3a Kax bl TPaBUIIBHBIN
11P69, IIP610, I1P61 1, oTBeT 106amn
JIP2, JIP3,JIPS, 3a HenpaBWIbHBINA OTBET
JIPY,JIP20, JIP27, JIP2S, — 0 6atoB
JIP29, JIP32, 3a mpaBUJIbHBIN
MP2, MP3, MP4, MP7, AJTOPUTM PELICHUS
MP9, MP10, MP11, 3a7ay4 -1 Oasur
MP24
Pa3nen 2 O6was u OK 01, OK 02, OK 03, Kontponbnast | Kpurepun oneHuBaHus
HEOpraHuvecKasi XuMHsI OK 04, OK 05, OK 06, pabora TecTa:
OK 07, OK 08, OK 09 Tecr 3a KaKJbpli IPaBUIIbHBII

1IP61, I11P62, I1P63,
11P64, I1P65, I1P06,
1IP67, IIP6S, I1P69Y,
1IP610, IIP611, I[IP612.
JIP3, JIP5,JIPY, JIP12,
JIP13, JIP20,

JIP22, JIP23,JIP24,
JIP25,JIP26, JIP27,
JIP28, JIP29

MPI, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MPI11, MP12, MP13,
MPI16, MP21, MP22,
MP24, MP26, MP28,
MP30, MP33, MP38,
MP39, MP45, MP46

oTBeT 10amn

3a HeMpPaBUIbHBIA OTBET
— 0 6anoB

Kpurepun onienuBanus
KOHTPOJIbHOHN paboThI:
«OTIUIHO -
TEOpETHUIECKOe
coJiepKaHue Kypca
OCBOEHO IOJHOCTHIO, €3
po0OesioB, yMEHUs
c(hOpMHUPOBaHEI, BCE
MPETYyCMOTPEHHBIE
IpOrpaMMoil yueOHbIe
3a/1aHMSl BBITIOJTHEHBI,
KayeCcTBO UX
BBITIOJIHEHMSI OIIEHEHO
BBICOKO.

«Xopomo -
TEOPETUUECKOE
coJiepKaHue Kypca
OCBOEHO TMOJHOCTHIO, 63
po0OesioB, HEKOTOPbIE
yMeHHsI cpOPMHUPOBAHBI
HEJI0CTATOYHO, BCE
MPeayCMOTPEHHBIE
pOrpaMMoOil yueOHbIe
3a/IaHMS BBITIOJTHEHBI,
HEKOTOPBIE BUIBI
3aJJaHUH BEIIOJIHEHEI C
OIIMOKaMHU.

«Y IOBIIETBOPHUTEIILHO) -
TEOPETHUUECKOE
coJiepaHue Kypca
OCBOEHO YaCTUYHO, HO
poOesIbl He HOCST
CYILIECTBEHHOTO
Xapakrepa,
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HEOOXOIMMBIC YMEHUS
paboThI C OCBOCHHBIM
MaTeprajoM B OCHOBHOM
c(OpMHPOBAHBI,
OOJILIITUHCTBO
PEyCMOTPEHHBIX
pOTrpaMMoil 00ydeHus
y4eOHBIX 3aJaHHIA
BBINOJIHEHO, HEKOTOPBIE
U3 BBIMOJHEHHBIX
3aJJaHHid CoJepKaT
OIIINOKHU.
«HeynoBieTBOpUTEIHHOY
- TEOPETUIECKOE
coJiepKaHue Kypca He
OCBOEHO, HEOOXOAUMBIE
YMEHUS HE
c(OpMHPOBAHBI,
BBITIOJTHCHHBIC yUCOHBIC
3aJJaHHsl COJIEPKAT
rpyOble OIIMOKHU

Tema 2.1

Crtpoenue aToma.
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB
J.1. MeHneneena.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 08, OK 09
1IP61, I11P66, I1P69Y,
1IP611

JIP2, JIP3,JIPS,
JIP9,JIP24, JIP25, JIP26,
JIP32

MP2, MP4, MP9, MP10,
MPI16, MP21, MP22,
MP24, MP26, MP28,
MP30, MP38, MP39,
MP46

JIMKTaHTHI
IIpakTrueckas
paborta
(TpakTHYecKoe
3a/IaHHE)

Kpurepun onienuBanus
XMMHUYECKOI'O IUKTaHTA:
3a KaKJpli IPaBUIIbHBII
oTBeT -1 Gain

3a HeMpPaBWIbHBIA OTBET
— 0 6annos

Kpurepun onienuBanus
HNPaKTUYECKOI' 0 3a/1aHus:
3a nmpaBUIbHBIN
QJITOPUTM PELICHUs
3aga4 -1 Oamn
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1IP612 JIP2, JIP3,JIPY,
JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP2S, JIP29, JIP34
MP2, MP4, MP7, MPS8,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46

9 Tema 2.2 OK 01, OK 02, OK 03, JIMKTaHTHI Kputepun oriennBanus
CrpoeHue BeliecTsa. OK 04, OK 05, OK 06, [IpakTnyeckass | XMMHUYECKOTO IMKTAHTA!
XUMHYECKas CBA3b OK 07, OK 08, OK 09 pabora 3a KaxJIbli IPaBUIIbHBIN

1IP61, I1P66, I1P69Y, (mpakTuueckoe | oTBer -1 Oamn

1IPo11 3a/IaHHE) 3a HeMpPaBWIbHBIA OTBET
JIP2, JIP3,JIPS, — 0 6atoB

JIP9,JIP24, JIP25, JIP26, Kputepuu oriennBanus
JIP32 IIPAaKTUYECKOr0 3aJaHus:
MP2, MP4, MP9, MP10, 3a mpaBUJIbHBIN

MP16, MP21, MP22, AJTOPUTM PELICHUS
MP24, MP26, MP2S, 3a7ay4 -1 Oasur

MP30, MP38, MP39,

MP46

10 | Tema 2.3 OK 01, OK 02, OK 03, Tect Kpurepuu onenuBanus
JucnepcHbie CUCTEMBI U OK 04, OK 05, OK 06, [IpakTnueckas | Tecra:

(bakTopbI HX OK 07, OK 08, OK 09 paboTta 3a KaXx/abli IPaBUIIbHBII
YCTOMYHUBOCTH 1IP61, I1P66, I1P69, (mpakTuyeckoe | oTBeT 106amn
1IP611 3a/laHue) 3a HeNnpaBWIbHBIA OTBET
JIP2, JIP3,JIPS, — 0 6amoB
JIP9,JIP24, JIP25, JIP26, Kputepuu onenuBanus
JIP32 IIPAaKTUYECKOI0 3aJaHU:
MP2, MP4, MP9, MP10, 3a mpaBUJIbHBIN
MP16, MP21, MP22, AJTOPUTM PELICHUS
MP24, MP26, MP28, 3amay -1 Oamn
MP30, MP38, MP39,
MP46

11 | Tema2.4 OK 01, OK 02, OK 03, Tect Kpurepun onennBanus
Knaccudukanus OK 04, OK 05, OK 06, [IpakTnueckas | Tecra:

HEOpPraHUYECKUX OK 07, OK 08, OK 09 paborta 3a KaKJbpli PaBUIIbHBII
COEIUHEHU. 11P63, 11P64, I1P65, (mpakTuueckoe | oTBeT 10ann
IIP69, I1P610, I1P611, 3a/IaHHE) 3a HenmpaBWIbHBINA OTBET

— 0 6annos

Kpurepun onieHuBanus
IIPAKTUYECKOT O 3aJaHUs:
3a mpaBUJIbHBIN
QITOPUTM PELICHUS
3amad -1 Oamn
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JIP2, JIP3,JIPY,
JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46

12 | Tema 2.5 OK 01, OK 02, OK 03, Tect Kpurtepuu orieHuBaHuUS
XUMHYECKUE PEAKLUU OK 04, OK 05, OK 06, IIpakTueckas | Tecra:
CKOpOCTh XMMHUYECKOI OK 07, OK 08, OK 09 pabora 3a KaxJIbli IPaBUIIbHBIN
peakiuu. XuMU4YeCcKoe 1IP63, I[1P64, I1P635, (mpakTtuueckoe | orBeT 16amn
paBHOBeECHE IIP69, I1P610, [1P611, 3a/IaHHE) 3a HeMpaBWIbHBIA OTBET
IIP612 — 0 6atoB
JIP2, JIP3,JIP9, Kputepuu oriennBanus
JIP13,JIP20, JIP24, IIPAaKTUYECKOr0 3aJaHus:
JIP25, JIP26, JIP27, 3a mpaBUJIbHBIN
JIP28, JIP29, JIP34 AITOPUTM PELLIEHUs
MP2, MP4, MP7, MPS, 3a7ay4 -1 Oasur
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
13 | Tema 2.6 OK 01, OK 02, OK 03, Tect Kpurepuu onenuBanus
Bopa. PactBopsl. OK 04, OK 05, OK 06, [IpakTuueckast | Tecra:
DIIEKTPOJIUTHYECKAS OK 07, OK 08, OK 09 pabora 3a KaxJIbli paBUIIbLHBIN
JUCCOTTHAITUS 1IP62, I[1P63, I1P64, (mpakTuyeckoe | oTBeT 106amn
I1P65, I1P69, I1P610, 3a/IaHKC) 3a HenpaBWIbHBINA OTBET
IIP611, ITP612 — 0 6amoB
JIP2, JIP3,JIP9, Kputepuu onenuBanus
JIP13,JIP20, JIP24, IIPAaKTUYECKOI0 3aJaHU:
JIP25, JIP26, JIP27, 3a mpaBUJIbHBIN
JIP28, JIP29, JIP34 QITOPUTM PELICHUS
MP2, MP4, MP7, MPS, 3amay -1 Oamn
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
14 | Tema 2.7 OK 01, OK 02, OK 03, Tect Kpurepun onennBanus
Mertannel. HemeTtaisr. OK 04, OK 05, OK 06, JIMKTaHTHI TecTa:
O61mue cnocoobl OK 07, OK 08, OK 09 [IpakTuueckass | 3a KaKIblid MPaBUIIbHBII
MIOJIy4YEHUS] METAJIJIOB 11P62, I1P63, I1P64, pabora oTBeT 16amn
IIP65, I1P69, I1P610, (mpakTudeckoe | 3a HEMPaBUJIHHBIM OTBET
I1Pol1, I[1P612 3a71aHue) — 0 6amnoB

Kpurepun onieHuBanus
IIPAKTUYECKOr0 3aJaHU:
a IPABUWJIBHBIA aJITOPUTM
pemeHus 3a1a4 -1 6amn
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Tema 2.8 XUMHA U )KU3HD

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06
11P62, 11P63, I1P65,

11P6Y, 11P610, 1IP611,

Tect

Kputepun oriennBanus
TecTa:

3a KaxJIbli IPaBUIIbHBIN
oTBeT 106amn

JIP2, JIP3,JIPS, 3a HenpaBWIbHBINA OTBET
JIP9,JIP20, JIP27, JIP2S, — 0 baimIoB
JIP29, JIP32, 3a mpaBUJIbHBIN

MP2, MP3, MP4, MP?7,
MP9, MP10, MP11,
MP24

QITOPUTM PELICHUS
3a7ay4 -1 Oasur

5.2 IIpomMe:kyTOoUHAS aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npeaMeTa «XUMUS» U MO3BOJISET ONPEISIUTh KAaYeCTBO U YPOBEHB €€ OCBOCHHS.

dopma IpOMEKYyTOUHON aTTECTAIUH 110 TIPpeAMETY «XUMHUs» — TUPPEPEHIIMPOBAHHBIN 3a4ET

Pe3yabTaTsl
o0yueHust

OneHo4HbIe cpeacrea
AJIsA l'lpOMe)KyTO‘lHOﬁ arrecranmumn

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

Bun onieHouHOTO CcpeacTa — TecT

1.Cxema pacnpezieieHHsl SJIEKTPOHOB IO CJIOSM B aTOME XMMHUYECKOTO 3JIEMEHTa,
00pa3yromiero CoeIMHEHUsI, COOTBETCTBYoIIHE o0uuM popmynam H2D u 503
1)2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.Psn 5eMeHTOB, paclOJI0KEHHBIX B MIOPSAIKE YBETHYCHHUS aTOMHBIX PaJInyCOB:
1)S, P, Si 2)P,S,0 3)Se, S, 0 4)Be, B, Al

3. Okcup yrnepona (IV) sBnsercs

1) ampoTepHbIM 2) KUCTOTHBIM 3) HecosieoOpa3youuM  4) OCHOBHBIM
4.HeoOpatumasi XUMHUYECKasi PEAKIHs TMPOU30HIET TMPH CIMBAHUU PACTBOPOB
BEIIECTB, (POPMYIIbI KOTOPBIX:

1)KOH u NaCl 2)CuCI2 u KOH 3) MgCIl2 u HNO3
Cu(NO3)2

5.BepHBbI 1 cienyronue BRICKa3bIBaHUs !

A. Crenenb okucieHus aroma xpoma B coeaunenuu CrO pasna +3

b. Crenens okuciienus aroMa Xxpoma B coennaennn Cr203 paHa +3

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

6. C paz6aBiieHHOI CEpHOI KUCIIOTOM pearupyror:

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

Kpurepun onenku: Bemmonneno 90-100% 3anannii-onenka —«5»

80-89% - omenka «4»

70-79% - ortenka «3»

Memnsbmie 70% oneHka «2»

4) AI2(S04)3 u
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OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

Buj onieHOYHOTr0 CpeACTBa - KOHTPOJIbHAsI padoTa
1 BapuaHT
1. PacnpeneneHue DdJIEKTPOHOB II0 SHEPreTHUECKUM YpoBHAM 2e, 8e, 2¢
cootBerctyer yactuie 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 DJICKTPOHHBIX CIIOEB B aTOMaX
4. yMeHbIIaeTCs BbICIIAS CTENIEHb OKUCIIEHUSI aTOMOB B COSTUHEHHSIX
3. ®akTop, HEe BIUIOMNN Ha CKOPOCTh XUMHUYECKUX PEAKIINH,
1. mpupopa pearupyroumx BeIecTB
2. Ttemrieparypa
3. KOHIIEHTpAalHs pearupyrollux BEIIeCTB
4)TUN XUMHYECKOU peakinu
4. Haubonee 31eKTpOpOBOAHBIM METAIIOM U3 MEPEUUCIICHHBIX SBISETCS
1. uwunk 3) cBUHEI]
2. menb 4) XxpoMm
5. Merai, He OTHOCSIIUNACS K MIETOYHO3EMEIbHBIM,
1)maruumii 3) cTpoHUui
2)kanbIiuit 4) 6apwuii
6. Hanbomnee akTHBHO pearupyeT ¢ BOAOH
1. ckanmuii 3) Kanui
2. MarHu# 4) KajabIui
7.ArperaTHoe COCTOSIHME MO/ TPH HOPMAaJIbHBIX YCIOBUAX
1. xwuakoe 2) TBépaoe 3) razoodpazHoe
8. Merami, ¢ KOTOpPbHIM HE B3aMMOJCHCTBYET KOHILIEHTPUpPOBAHHAs CepHas
KHCIIOTA,
1)xene3o 2)Marauii 3)uHK 4)HaTpuit
9. TecToBbIC 3a/1aHUS HA COOTBETCTBHE.
10. VYcraHOBUTE COOTBETCTBHE MEXAY pEardpyroldMU BeEIIECTBAMH U
MPOIYKTAMHU 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,0O
11. YcraHOBHWTE COOTBETCTBHE MEXKIy THUIAMH W YPAaBHEHHSAMH XHUMHUYCCKUX
peaKkuui.
THUITbI XUMHNYECKUX PEAKLINIA
A) coenunenus, OBP, HeoOpatumas
b) paznoxenus, OBP, sunorepmuueckas
B) coenunenus, OBP, roMmorenHas
YPABHEHUS PEAKIIH
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 ¢ pa3BEPHYTHIM OTBETOM.
12. 3anummTe ypaBHEHUS PEaKIUi, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIIECTBHUTH
npespamenus Zn — ZnCl,— Zn(OH);— ZnO
Jlist mepexoya 2 3anuIMTe HOHHOE YpaBHEHHUE.
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13. K 34,8r cynwdara kanus NPUIMJIA pacTBOp, coaepxkammuii 83,2 T xyopuma
6apusi. Onpenenute Maccy oOpa3zoBaBIerocs ocazaka. (50).

14. PaccraBbTe K03 (PUIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOILBIO 3JIEKTPOHHOTO
6amanca. Cu +tHNO3—Cu(NO3),+NO +H,0.

15. OnpenenuTh KOHIEHTPALUIO THAPOKCHI-UOHOB, €CJIM KOHLIEHTPAllUs HOHOB
Boz0poa paBHal0™ Momb/1.

16. OmnpenenuTh KOHLEHTPALIMIO HMOHOB BOJOPOJA, €CIH KOHIIEHTPAIHs
THPOKCH-HOHOB paBHa 107 Moub/1L.

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

18. Onpenenute MaccoByro aoito caxapo3sl C12H22011 B Boje, eciu U3BECTHO,
4TO TEMIIEpaTypa 3aMep3aHusl 3TOro pacTBopa cocrasiseT Munyc 0,21 °C.

19. PacTBOp HE3IEKTPOIHMTA COACPKUT 2,5 T pacTBOPEHHO-TO BEIIeCTBAa B 25 T
Oenzona u 3amep3aer npu temmeparype 4,3 °C. Onpe-AenutTb MOJSIPHYIO Maccy
PacTBOPEHHOT'O BEIECTBA.

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

2 BapMaHT
1. PacnpeneneHue »3JIEKTPOHOB 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 3JICMEHTOB B COCIMHECHUSX
2. YBEJIMYHUBAIOTCS PAJNYChI aTOMOB
3. yMeHbIIIaeTcs BOCCTAaHOBUTEIbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEeTUYHMBACTCS BBHICIIAS CTETICHh OKHCIICHUS 3JIEMEHTOB B COCTMHEHUSX
3. @akTop, HE BIUAIOIMINN HA CKOPOCTh XUMHUECKUX PEaKIIHiA,
1. xaranuzarop
2. cnocoO MOoJTy4YeHUsl peareHToB
3. mpupoja pearnpyroInux BEIeCcTB
4. KOHIICHTpAIlUs pearrpyrolluX BEIIeCTB
4. Meta, He OTHOCSIIUIACS K IICIOYHBIM METaJIIaM,
1. xammit 3) muTHit
2. Kanblwid 4) HATPHA
5. CBOICTBO PpPTYTH, KOTOpOE OrpaHWYMBAeT €€ NPUMEHEHHE B OBITOBBIX
TEPMOMETPAX
1. arperatHoe cOCTOSIHHE
2. Temreparypa IUIaBICHUS
3. TOKCHYHOCTH
4. BBICOKAs MJIOTHOCTH
6. Boopo Henb3sl MOTYYUTh MyTEM B3aMMOJICHCTBHUS METAJUIOB C KUCIOTOM
1. a3otHoOIi 3) consgHOI
2. cepHoii 4) hochopHoit
7. CBOICTBO, XapaKTepHOE JIJIsl 030Ha,
1. xopoio pacTBOpsieTCS B BOJIE
2. HE UMeeT 3amaxa
3. OakTepuiuacH
4. nerue BO3IyXa
8. Boma B3auMoIeliCTBYeT ¢ Ka)IbIM U3 BEHIECTB, (DOPMYIIBI KOTOPBIX
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1)Ca u Nay0 2) Na,O u Cu 3)CuO u N2054)ZnO u SO,
9. TecToBbIE 3aJaHHSI HA COOTBETCTBHE,
10. YcraHoBHUTE COOTBETCTBHE MEXKIY HCXOJHBIMHU BEIIECTBAMU U MPOAYKTAMU
peaKuui.
A) Nau H,O 1) Na,SOz; 1 H,O
Bb) Na,O u H0 2) NaOH u H,0
B ) NaOH u SO, 3) NaOH u H,
4) NaOH
11. YcraHoBHTE COOTBETCTBUE MEKIY TUTIAMU M YPAaBHEHUSIMU PEAKIUH.
THUITbl XUMHUYECKUX PEAKLIMIA
A) 3amemenusi, OBP, sanorepmuyeckas
b) pasnoxenus, OBP, sx3orepmuueckas
B) coenunenus, OBP, HeoOpaTumas
YPABHEHNS PEAKIIUIA

1. Nagy*t 3Hamye> 2NHzpy+ 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
npespaierns MgO— MgCIl,—Mg(OH),— Mg(NO3),
Jlng nepexona 3 3anMIINTE HOHHOE YpaBHEHUE.
13. K pactBopy, comepxamemy 63,97 HUTpaTa alIOMHHHS, TPUIWIA PAcTBOD,
comepxkammii  39,2r  ¢ochoproii kucmorel. Omnpenenure Maccy (docdara
ATIOMUHUSL.
14. PaccraBbTe K03 (PUINEHTHI B ypaBHEHUH PEAKIIMU C IIOMOIBIO 3JIEKTPOHHOTO
oamauca. Cu + HNOz;— Cu(N03)2+ NO,+ H,O
15. B o6pa3uax npupoHOi BOABI COAEPIKATCS COJH:
1) Ca(HCO3)2; 2) MgS04; 3) KCI; 4) KHCO3; 5) Na2S0O4.
VYkaxxute HoMep 00pa3iia BoAbl C IOCTOSTHHOM KECTKOCTBIO.
16.Bbruncnute 0011y10 KECTKOCTh BOJBI , €CIIU B 2 J1 €€ HaXOAUTCS 110
800 mr noHoB Mg2+ u Ca2+;
17. PaccuuraiiTe 0OIIYIO KECTKOCTh BOJBI, B 1 J1 KOTOpOii comepxkutcs 360 mr
ruipokapOoHaTa Maruus u 24 mMr ruipokapOoHaTa KajabIusl.
18. Yemy paBHa >XKECTKOCTb BOJbI, eciu Ha TuTpoBanue 100 mu oOpasua eé
u3pacxonosano 12 mia 0,04 1 pactBopa HCI?
19. Kakyto maccy (r) compl Na2CO3 Hano npu6aButh K 30 J1 BOABI, YTOOBI
YCTPaHUTH OOIIYIO )KECTKOCTh BOJIbI, paBHYIO 4,64 MAIKB/1?
20. dnsa ymsardenus 200 1 Boxasl morpeboBasiock 15,9 r Na2CO3. Yemy paBHa
YKECTKOCTb BObI (B MIKB/1)?
Kpurepuu oneHku:
KOHTpOJIbHAsE padoTa Mpe]cTaBlieHa B YCTAaHOBJIEHHBIH CPOK M oQopmiieHa B
CTPOTOM COOTBETCTBUU C U3JIOXKEHHBIMU TPEeOOBAHUSAMH; TIOKAa3aH BBICOKUN
YpOBEHb 3HAaHUS U3YUYEHHOT0 MaTepHalia o 3a/laHHOM
TeMe, MPOSBICH TBOPUECKUH MOJXOJ MPHU OTBETE Ha BOIMPOCHI, YMEHHUE TTyOOKO
aHaJIM3UPOBATH MPOOJIEMY U JieiaTh 000OIIAoNIe BBIBOMBI; padoTa BBITIOTHEHA
IPaMOTHO C TOYKHM 3pPEHHUsI MOCTaBJIEHHOW 3ajjauu, T.e. 0e3 OMMOOK U HEe0YETOB
WM JIOTIYIIIEHO He 0oJiee OJJTHOTO HeJoueTa OLeHKa «S».
KOHTpOJIbHAs paboTa NpeACTaBlIeHAa B YCTAHOBIEHHBI CpPOK M OdopmileHa B
COOTBETCTBUM C H3JIO)KEHHBIMH TPEOOBaHUSMU; MOKa3aH JAOCTATOYHBIH ypPOBEHb
3HaHUS U3YYEHHOT0 MaTepuaa 1o 3aJaHHOI TeMe, POSBJICH TBOPUYECKUN TOIXO0.
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IIpU OTBETE HAa BOIPOCHI, YMEHUE

aHaTM3UpOBaTh NpobdiaeMy U JenaTh 0000IIaonMe BBIBOBI; paboTa BBHIOTHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEH: a) He Oosiee 0THOM HerpyOoi OMIMOKH U OJHOTO
HejodeTa 0) uiu He 0oJiee IBYX HEJJOUETOB OICHKA «4).

KOHTpPOJIbHAsE paboTa MpeJCTaBlIeHa B YCTAHOBJICHHBIM CPOK, Mpu odopMIeHUN
paboThI JOMYIIEHB HE3HAYUTEIbHBIE OTKIOHEHHS OT

U3JI0’)KEHHBIX TPeOOBaHMIi; TOKa3aHbl MUHUMAJIbHbIEC 3HAHUS 110 OCHOBHBIM TeMaM
KOHTPOJILHOH paboTHI;

a) He OoJiee IBYX rpyObIX OMIHMOOK,

0) He Oosee oTHOM Tpy0Oif OMIMOKK U OJTHOTO HEJ0UYETA,

B) He OoJiee IBYX-TPeX HErpyObIX OIHUOOK,

') oJHa HerpyOas omuOKa 1 TpU HET04YeTa,

1) IPH OTCYTCTBUU OLIMOOK, 4-5 HEI0UETOB

BBITIOJIHEHO HE MEHEE MOJIOBUHBI PAOOTHI OLIEHKA «3 .

YHCIIO OIIMOOK M HEIO0YETOB IMPEBOCXOJUT HOPMY, MPH KOTOPOHl MOXKET OBIThH
BBICTABJICHA OIIEHKA «yOBJIETBOPUTEIHHOY» WIIN €CITU MPABUIILHO BBITIOIHEHO
MeHee MOJIOBUHBI paOOTHI;

e 00YJArOIIUICS HE TPUCTYIAT K BBITOJTHCHUIO PaOOTHI WITH MTPABUIIBHO
BBINOJIHWI He OoJiee 10 IpOIIEeHTOB BCeX 3a/laHMid 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. O6mmas gopmyna ankanoB CyHons2

6. Hanwmmure ¢damunuio ydeHoro, otkpeBmero I13, u roj 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— ankaHbl
12. 3anmummre Gopmyny 6yrana — CsHig
13. Hanumre Ha3BaHKE JECATOTO BELIECTBA - JeKaH
14. HanummTe Ha3BaHWE BemecTBa, B ¢opMmysie Kotoporo 16 aTomoB
BOJIOpOJia — TE€NTaH
15. Hamumure QaMunuio y4eHOro, NpPEeanoSIOKUBIIEro, YTO YIJIEpod B
OPraHMYECKUX COEAMHEHUAX MOXKET HaXOIOUTHhCA TOJBKO B BBICIIEM
BAJICHTHOM cOCTOsTHUM — Kekyne
Kpurepun ouenku:
3a KaKJpli MpaBWIbHBIN OTBET -1 6amn

o ~
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Kpurepun ouenku ougppepenyuposannozo 3auema

- «OTINYHO» - TEOPETHUYECKOE COACpIKaHWE Kypca OCBOCHO IOJHOCTBIO, 0e3 MpoOesoB,
yMeHHsSI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHBIE TPOrPaMMOI y4eOHbIC 3a/1aHUS BBITIOJHEHBI, KAYECTBO
UX BBITIOJIHEHUS OIICHEHO BBICOKO.

- «XOopomIo» - TEOPETHUYECKOE COJEpKaHHE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MmpobOesos,
HEKOTOpbIe YMEHHS CQOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC MPOrPaMMON yueOHbIC
3alaHuA BbIIIOJIHCHBI, HCKOTOPBIC BU/IbI 3a[[aHHﬁ BBIIIOJIHEHBI C OIIMOKaMU.

- «Y IOBJIETBOPUTEIILHO» - TEOPETUYECKOE COJIEP)KAaHHE Kypca OCBOCHO 4YacTUYHO, HO
npoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabdOThl C OCBOCHHBIM
MaTeprajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBLUIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOIl 00ydeHUs
yUueOHBIX 33aJJaHUI BBIITOJIHEHO, HEKOTOPBIE M3 BBITIOJTHEHHBIX 3a/IaHUI COJIEPKAT OITUOKH.

- «HeynoBneTBOPUTENBHOY - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOANMBbIE
yMEHUs He ¢(hOPMUPOBAHBI, BHITIOJTHEHHBIC y4eOHBIC 3aaHUs COJCPIKAT TPYObIE OMIMOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipunoxenne 1

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/Ta0OPATOPHBIX 3aHSATUNA HUCHOJIB3YIOTCS
CJIEYIOIME 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)
IIPOEKTHAOM JIMYHOCTHBIX u | chopmupoBaHHocTH | KoHcTpykTopckuil  (mouck
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 IpolLecca 1 pe3yJibTaToB)
UX B IPaKTUYECKOU

NeSITeIbHOCTH,

TOTOBHOCTU HaXOJWUThb

pemieHre y4eOHBIX H

COLIMAJIBHBIX TPOOJIeM,

noTpeOHOCTH "

CIIOCOOHOCTH K

CaMOpPa3BUTHIO.

2 Nudopmannonno- | MHopMarmoHHbIN 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- ONTHUMAJILHOTO BpeEMs IIPOBEEHUS
Texnonorus (H.K. | ruruennyeckoro BO3YIIHO- 3aHATHS,

CMupHOB) COCTOSIHUSL  Y4eOHOT'O | TEIUIOBOTO PeXXHMMa B | IPOBETPUBAHHUE;
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,
-HaJIU4Huc
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,
00BEKTHUBHOE
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, CBS3aHHOM C
npodecnoHaNbHOMI
JeSITENIbHOCTHIO
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