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Pabouas mporpamma yueOHON IUCHUIUIMHBI «XUMHs» pa3paboTaHa Ha OCHOBE TpeOOBaHUM
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpEeAHEro ooiero oOpa3oBaHMUs,
YTBEPKACHHOTO MpUKa3zoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha OCHOBE MOJOXECHHH QeaepabHOH OCHOBHOM 00IIe00pa3oBaTEIbHON MPOrpaMMbI
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 mpodeccuoHanbHoro oopazosanus 21.02.19
3eMJIeyCTpOMCTBO, YTBEPKACHHOTO ITpUKazoM MuHucTepcTBa pocBenieHust Poccuiickoit @enepanuu ot
18.05.2022 roma Ne3309.
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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI «XUMUSA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AUCHMIUIMHBI «XUMHS» SBISETCS YaCThIO MPOTPaMMBbl HOATOTOBKH
CIELMANNCTOB CpefaHero 3BeHa mo crenuansHocTH 21.02.19 3emneycrpoiictBo. PaGouast mporpamma
COCTaBJIeHa [yl OYHOM (HhOPMBI 0OyUCHHS.

1.2 eap m MecTO AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHEUHMAJINCTOB
Cpe/lHero 3BeHa

VYyeOHast AUCHUILTIHA «XUMUS» OTHOCUTCS K 0011€00pa30BaTeIbHOMY LUKy IPOrPaMMBI
MOJITOTOBKH CIIEITUAIMCTOB CPEAHETO 3B€HA M OTHOCUTCS K mipeameTHoit obnactu @I'OC cpeanero ooiero
o0pa3oBaHUs ecmecmeeHHble HAYKU.

VYpoBeHb ocBoeHust ydeOHOM mucuMIUiiHBI B cooTBeTcTBUU ¢ PI'OC cpennero o6miero
oOpa3zoBaHus 0A30BBIi.

OcBoeHME JUCHUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOLINX LENeH:

- (opMHUpOBaHHE CHUCTEMbl XMMUYECKMX 3HAHUN KaK BaKHEHIEW COCTaBISIOUICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa, B OCHOBE KOTOPOHW JISKAT KIIIOYEBHIC MOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMUU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIICHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAay4YHBIX METOJAaX II03HAHUS BEUIECTB U
XUMHAYECKHX PEaKIfii, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIESCTB U
XUMHUYECKUX SBJICHUI, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCETHEBHOI KU3HH;

-pa3BUTHE YMEHHH W CIIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOIMIOACHHWEM M OOBSCHEHHEM
XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM IPaBUIl O€30MaCHOT0 OOpAICHHS C BEIIECTBAMH.

VY4eOHas MUCHUIUIMHA «XUMHS» UMEET MEXIUCIUIUIMHAPHYIO CBs3b C 00I1e00pa30BaTeIbHBIMU
yueOHbIMU AucuumiuHamu «Pusnkay, «I'eorpadus», «buonorus», «MaTemaTuka.

VY4aeOHas TUCIHITIMHA «XHUMUS» SBISIETCS MPEIIIECTBYIONUM JUTsl H3yYSHHS CIECTYIONINX YIeOHBIX
aucuuIuinH / npodeccuonanbHbix Monyieit: CI'.03 bezonacHocts xusHenestensHocTH, OI1.08 Oxpana

Tpyaa.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JUCIHUILIUHBI

OcBoeHue COACPIKAHUMA yqe6H0171 JAUCIUITIIMHBI «XHUMHU» obecrieunBacT JOCTHIKCHHUC
O6y‘-IaIOHII/IMI/IC$I CICAYIONUX Pe3y/IbTAaTOB:



O01mme ) |

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

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

npodeccnoHaTBEHOMI
JEATSIbHOCTH TIPUMEHHUTEIBHO
K pa3IMYHbIM KOHTCKCTaM

00y4aromuxcst PYKOBOACTBOBATbCA  CPOPMUPOBAHHOU
BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIUX TPaJIULHOHHBIM LEHHOCTSM
poccuiickoro  o0miecTBa, pacIIUPEHUE KU3HEHHOI'O

OIbITa W OMbITA AEATEIBHOCTU B IIPOLIECCE PEATU3ALNN
OCHOBHBIX HalpaBJIeHUI BOCIUTATEIbHON JEATEIbHOCTH,
B TOM YMCJIE B YaCTH:

TPYZAOBOI'O BOCIIMTAHUSA:

JIP23. 2omosHocms Kk mpyoy,
macmepcmaa, mpyooaooue;
JIP24.  2omosnocmb K akmueHoOU
MEeXHONO2UYEeCKOU U  COYUANbHOU  HANPAGIeHHOCMU,
cnocobnocmo UHUYUUPOBAMD, NIAHUPOBAMD u
CamocmosamenbHO 8bINOIHAMb MAKYIO 0esAMENbHOCMb,
JIP25. unmepec K DPA3IUYHBIM chepam
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 y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

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

MP2. ycmanasiueamv CYwecmeeHHvlil NpUsHAK Uiy

OCHOBAHUs ~ Ol CpABHeHUs,  Klaccugukayuu  u
0bobwenus,
MP3. onpedensimov yeau OesmenbHOCMU, 3A0A8AMb

(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,  KHCIOPOJ- W a30TCOJEpIKAlue
COCIMHEHUS, OHMOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KHUpbI, OCJIKH), MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCJIMHCHUS,  KPHCTAUIMYECKash  pelieTKa,  THUIIbI
XUMHYECKHIX peaximii (OKHCIHUTENBHO-
BOCCTAHOBUTENIbHBIE,  9K30- U  SHAOTEpMHUUYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTHI,  HJIEKTPOJIMTHYECKAss  JAMCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkMy, XMMHUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMUYECKOTO CTPOEHHSI OPraHMYECKHUX BEILECTB
AM. byrneposa, TeOpHUs JJIEKTPOJIUTUYECKON
Juccouuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXpaHEHHMsT  MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYCHHUH U
0e3onmacHOM MCIIOJIb30BaHUN BaYKHEHIIINX
HEOPraHMYECKUX U OpPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;

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




napamempul U Kpumepuu ux 00CMUNCeHUsL;

MP4. eviasniams 3aKOHOMEPHOCMU U NPOMUBOPEUUs 8
paccmampusaemlx AGNeHUSX,

MP5.  enocumb  Koppekmugbl 8  0esImenibHOCHb,
OyeHusamv  coomeemcmeue  pe3yibmamos  Yeiim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU,

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 (HOpMaJibHbIE YCIOBHSI) Ta30B,
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 METOJAAMU HAYYHOI'O
COBPEMEHHBIE CpeACTBa | JUCHUIUIMHBI OTPAXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
MIOKCKa, aHanm3a U | 00y4aroIKXCcsl PYKOBOJCTBOBAThHCS c(HOpMHUpPOBAHHOM | (HaboIeHuE, U3MEpEeHHe, AKCIIEPUMEHT,
MHTEpIpeTaluy WHPOPMALMHU | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON 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 MpoeCCHOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacCHIUpPeHHE IKU3HEHHOTO | MCTOYHUKOB (CPEJACTB MaccoBOM HWHGOpPMAIMHU, CETh
JESTEIEHOCTH OIbITa M OMbITa JAEATEIBHOCTH B Ipolecce peanusauuu | HTepHET u npyrue);

OCHOBHBIX HAIPaBJICHUN BOCIHTATEIBHON JACATEIBHOCTH,
B TOM YHCJIE€ B YACTH:

[IEHHOCTH HAyYHOTO TTO3HAHUS:

JIP32. cgpopmuposannocmo MUpPOBO33peHus,
COOMBEMCMBYIOUe20 COBPEMEHHOMY VPOBHIO DA38UMUS
HayKu u oOujecmeenHou NpaKmuku, OCHOBAHHO20 HA
ouanoze Kyiomyp, cnocoOCmayouje2o 0Co3HAHUIO CB0E20




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

MertamnpenaMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM
JUCLIUILINHBI OTPaXKaroT:
8.1. OBnanenue YHUBEpPCAIbHBIMU yueOHBIMU

MI03HABATEIbHBIMU JCHCTBHUSIMH:

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 meKkcmvl 8 paziudublx popmamax 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. [IInanupoBate U
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe u
JMYHOCTHOE pas3BUTHE,
PEeANPUHIMATENbCKYIO

JeSITeTbHOCTD B
npodeccuoHambHOM  cdepe,
UCTIOJNB30BaTh  3HAHUS 110
npaBoBo W (UHAHCOBOM
IPAaMOTHOCTH B Pa3IIUYHBIX
KM3HEHHBIX CUTYaIUsIX

JInyHOCTHBIC pe3yabTaThl OCBOCHUS yueOHOI
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 HpaABCmMeeHHO20 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, e  (YHKIMOHAJIHHOH  I'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelleHus MNPaKTHYeCKUX 3a7ad u
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

I1P63. c(OpMHPOBAHHOCTh YMEHUI 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
Camooopazo8anuio Ha NPOMANCEHUU BCEll HCUSHU,

MeranpeaMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOM
JUCITUTUIMHBI OTPAXKAIOT:

8.1. Osnaznenue YHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JICHCTBUSIMH:

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codcmeenHble

3a0auu 6  00paz’08amenvHOU  OesmenbHOCmuU U

HCUSHEHHbLX cumyayusix,

MpeJICTaBICHUSIMU
MIPEAMETOB;

ITP68 cdopMupOBaHHOCT, yMEHUH ILJIAHUPOBATh M
BBITIOJIHATh XUMHUYECKUNA DKCIEPUMEHT (MIpeBpallieHUs
OpraHMYeCKUX BEUIECTB NpPU HArpEeBaHUU, MOIyYECHUE
STUJIEHA W HU3y4YEHHUE €ro CBOMCTB, KayeCTBEHHBIC
peaKuu Ha albJIerHJIbl, KpaxMall, YKCYCHYIO KHUCIIOTY;
JeHatypauust O€NKOB MNpU HArpeBaHWU, LIBETHbHIC
peaxkiuu OeJIKOB; MPOBOJUTH PEaKlUd HOHHOTO OOMEeHa,
ONpPENETATh CPely BOJHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbdar-, kapOOHAT- U XJOPUA-aHUOHBI, HA
KaTHOH aMMOHUS; pelIaTh AKCIEPUMEHTAIbHBIE 3aa4H

APYyrux €CTCCTBCHHOHAYYHBIX

8.3. OBnmameHue yHUBEpCAJIbHBIMU PETYISATUBHBIME | O TemMaMm "Metamibl" u "HemeTtanns") B COOTBETCTBUH
JIEHCTBUSIMHU: C TpaBHJIAaMH TEXHUKH 0E30MMaCHOCTH MPpH OOpaIIeHnun ¢
a) cCaMOOpTaHU3aIIHS: BelleCTBAMH M J1a0OpaTOPHBIM  OO0OpYIOBAHUEM;
MP38. CAMOCMOSIMENbHO ocyujecmenamy | NPEACTABIATh PE3yIbTaTbl XUMUUYECKOTO dKCIIEpUMEHTA
NO3HABAMENLHYIO 0esIMelbHOCMb, 8blA61amb npobiemsl, | B popMe 3aIUCH ypaBHEHUI COOTBETCTBYIOLIUX PEaKIIUi
cmasums U opmynruposames codocmeenHvle 3a0auyu 6 |1 (OpMynHpoBaThb  BBIBOJBI HA  OCHOBE  ATHX
obpazosamenvhol  OesAmelIbHOCmU U JCUSHEHHbIX | PE3YJIbTaTOB;
cumyayusx;
MP39. camocmosmenvHo cocmasensime HIAAH pPeUuleHUs]
npobniemMvl ¢ y4emom — UMEIWUXCL — pecypcos,
CcOOCMBEHHBIX B03MONCHOCIENU U NPEONOYMeHUl,
0) CaMOKOHTPOJIb:
MP46. erademsv HasvlkamMu NO3HABAMENLHOU peghieKcuu
Kax 0CO3HAHUSL cogepuiaemvix oeticmeuii u
MBICTUMENbHLIX — NPOYeccos,  UX  pe3yibmamos  u
OCHOBAHUIL,
OK 04 DddexTuBHo | MetanpeaMeTHble  pe3ynbTaThl  OCcBOeHHs  yueOHoil | [IPGS. cdopmupoBaHHOCTH yMEHUN yCTaHABIMBATh
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; OIPEACIATh BUABI XMMUYECKUX
cBA3el  (KOBaJIeHTHas, HWOHHAs,  MeTaJUIM4YecKas,
BOJOPOJHAs), THUMNBl  KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHE PEAKIINH;




pacnpeoenims poiu C YYEemOM MHEHUl Y4aCMHUKOS
06cyHcoamv pe3ynbmamol COBMeCmHOl pabomoi,

OK 05 Ocy1iecTBasiTb YCTHYIO
" MUCbMEHHYIO
KOMMYHHKAIUIO Ha
rocyaapCTBEHHOM SI3BIKE
Poccuiickoit  denepanuu ¢
y4EeTOM 0COOEHHOCTEN
COLIMAJILHOTO ¥ KYJIbTYPHOIO
KOHTEKCTa

JImgyHOCTHEBIE pe3yabTaThl OCBOCHUS yaeOHOMI
JUCITUIUIMHBL  OTPAKAIOT TOTOBHOCTh U CIIOCOOHOCTH
00ydJaronmxcsi PyKOBOJCTBOBAaThCS  CHOPMUPOBAHHOM
BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM EHHOCTHBIX

OpUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAUIIMOHHBIM IEHHOCTSIM
POCCHUHCKOro  OOIIECTBa, paCHIMPEHUE IHKUIHEHHOTO

OTBITa W OMbITA JEATEIHLHOCTH B IPOIECCE pean3aliiu
OCHOBHBIX HampaBlICHUI BOCIUTATEIHLHOU JESTENbHOCTH,
B TOM YHCJIC B YACTH:

ACTETHYECKOTO BOCIIUTAHUS:

JIP16. scmemuueckoe omHoOuileHue K Mupy, 6KII0Yas

acmemuxy  Owvima, Hay4Ho2o U  MeXHU4eckKoz2o
meopuecmea, cnopma, mpyoa U  0OWECMBEHHbIX
omuouenuu,

JIP17. cnocobnocms 60CHpUHUMAMb pA3IUiHble BUObL
ucKyccmea, mpaouyuu u meopuecmeo c80e20 U Opyeux
Hapooos,  owywams  IMOYUOHANbHOE  8030elicmeue
uckyccmea,

JIP1S. ybesxcoennocmsb 6 3HAUUMOCMU O JUYHOCMU U
obulecmea o0meuecmeeHHo20 U MUPOBO2O UCKYCCMEdA,
IMHUYECKUX — KYIbMYPHBIX — Mpaouyuti U  HAPOOHO20
meopuecmea;

JIP19. comosHocmb K camosulpaidceHuro 8 pa3uvlx UOAX
uckyccmea, cmpemienue  NposeNAmb  Kavecmed
MBOPUECKOU TUYHOCU;
MeranpeaMeTHbie  pe3yiabTaThl  OCBOCHHS
JUCLHUIIIMHBI OTPaXKaroT:

8.2. OBnajgeHne yHHUBEpPCATbHBIMU KOMMYHHKAaTHBHBIMU
JEUCTBUSIMU:

a) oOIeHue:

yaeOHOMH

[1P64. chopMupoBaHHOCTH YMEHUH  HCIOJB30BaTh
HAaUMEHOBAHHUSI XUMHYECKHUX COEIMHEHUN
MEXIYHApOJAHOTO COH03a TEOPETUUYECKONW U MPUKIIAJAHON
XUMHH U TPUBUAIBHBIC HA3BaHWS BAKHEHIINX BEIIECTB
(aTHIIeH, aleTWIeH, IMIEepuH, (eHon, (hopMaibaeru,
YKCYCHasl KUCJIOTa, [JIMLIMH, YTrapHbIA ras, yriaeKuciabli
ra3, aMMHakK, raiieHas H3BeCTb, HeralleHas HW3BeCTb,
NUThEBAsl cofa W JIPYyruX), COCTaBISATH (HOPMYJIbI
HEOPraHMYECKUX M OPTraHMYECKUX BEIECTB, YPaBHEHUS
XUMUYECKUX  pEaKIui, OOBICHATh WX  CMBICI,
MOATBEPXKJIATh XapaKTEpHbIE XHWMHUYECKHE CBOWCTBA
BEUIECTB  COOTBETCTBYIOUIMMH  OSKCIIEPUMEHTaMU U
3aMUCAMU YPAaBHEHUH XUMUYECKUX PEaKLUit;




MP26. ocymecTBISITh KOMMYHHKAIIMH BO BceX cdepax
KU3HU;

MP28. BnageTh pasIUYHBIMH CcIlocoO0aMu OOIIEHUS |
B3aUMOJCHCTBUS;

MP30. pa3BepHyTO M JIOTUYHO H3Jaratb CBOIO TOYKY
3pEHMSI C MCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

OK 06. [IposiBisiTh | JIMuHOCTHBIE pe3yabTaThl OCBOCHUS yueOnout | [IP69. chopMUpOBaHHOCTE yMEHUS aHAIM3UPOBATH
IPaXJaHCKO-TIATPHOTHYECKYIO | AUCHUIUIMHBI OTPAXKAIOT TOTOBHOCTh M CIHOCOOHOCTH | XMMUYECKYI0 HH(POPMALMIO, MOIYyYaeMyI0 M3 pPa3HbIX
MO3UIUIO, JEMOHCTPUPOBATH | OOYYAIONMIMXCAd PYKOBOJICTBOBAaTHCS CPOPMHUPOBAHHON | HCTOYHUKOB (CPEICTB MaccoBOM HMHQOpMAIMH, CETh
OCO3HAHHOE IIOBEJCHHE Ha | BHYTPEHHEN NMO3ULMEN TMYHOCTH, CUCTEMON IEHHOCTHBIX | IHTepHET u apyrue);
OCHOBE TPaJAULIMOHHBIX | OPUEHTALIM, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH,
POCCHUHCKHX JTyXOBHO- | COOTBETCTBYIOILIUX TpaJuLHOHHBIM [EHHOCTSIM
HPABCTBEHHBIX I[IEHHOCTEH, B | pOCCHIMCKOTO  OOIECTBA, pACHUIMPEHUE IKUZHEHHOTO
TOM  YHCI€ C  Y4YETOM | ONbITa W OIbITA JIEATEIbHOCTH B IPOLECCE peaan3aluu
rapMOHH3aLUU OCHOBHBIX HalPaBJICHUI BOCIUTATENIbHOU AESATEIbHOCTH,
MEXHAIMOHATBHBIX U | B TOM YHUCIIE B YaCTHU:
MEXKPEJIUTUO3HBIX rPaKIaHCKOT'O BOCIIUTAHMUS:
OTHOIIIEHUH, NPUMEHSITh | JIP2. oco3uanue ce0oux KOHCMUMYYUOHHBIX NPA8 U
CTaHIapThI 0bs3anHHOCmel, Y8adceHue 3aKOHA U NPABONOPAOKA;
AHTUKOPPYILIMOHHOTO JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHALLHUBIX,
MIOBE/ICHNUS; obujeuenoseueckux 2YMAHUCUYECKUX u

0eMOKpamu4eckux yenHocmel,

JIPS5. 2comogHocmb gecmu co8MeCcmHYyo 0esimelbHOCMb 8

uHmepecax 2paxcoancko20 obwecmesa, y4acmeosamsv 6

camoynpagienuu 8 ooueoopazo8amenbHou opeaHu3ayuU

U 0emcKO-10HOULECKUX OP2AHUZAYUSX,

JIP9. yennocmnoe omHouieHue K 20Cy0apCcmeeHHbIM

CUMBONAM, UCHMOPUYECKOMY U HPUPOOHOMY HACTeouio,

NAMAMHUKAM, mpaouyusam Hapooos Poccuu,

docmudiceHuam Poccuu 6 Hayke, uckyccmee, cnopme,

MEeXHON02UAX U mpyoe;
OK 07 CopeiictBoBath | JInuHOCTHBIE pe3yNbTaThl OCBOEHUS yuebHoii | [IP610.  chopmupoBaHHOCTH  yMEHHUH  COONIONATH
COXPAaHEHHMIO  OKPY)KAIOWIEH | MUCIUIUIMHBI OTPaXaroT TOTOBHOCTh U CHOCOOHOCTH | MPaBMJIa HKOJOTHYECKU Ie1eCO00Pa3HOro MOBEACHUS B
Cpelbl, pecypcocOepekeHuIo, | 00yJarommxcss PyKOBOJCTBOBAaTHCS  C(POPMHUPOBAHHON | OBITY M TPYAOBOH JEATENBHOCTH B LIENSAX COXPAHEHUS
MIPUMEHSATD 3HaHUs 00 | BHYTpeHHEH Mo3uiuei TMYHOCTH, CUCTEMON [IEHHOCTHBIX | CBOETO 3/I0pOBbSl M OKpY’KaloIleld NPUPOTHOU Cpe.bl;
M3MEHEHUN KJIUMaTa, | OpUEHTAlUN, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUI, | yIUTHIBATh  OMNAaCHOCTh  BO3JICHCTBUSL HA  JKUBBIE




TIPUHITATIBI OCPEKITUBOTO
MPOU3BOJICTBA,  A(DEeKTHBHO
JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYAILHUSIX

COOTBETCTBYIOIIUX TpaJULHOHHBIM HEHHOCTSM
pPOCCHIICKOrO  OOIIECTBa, pACHIMPEHHE IKU3HECHHOTO
OIbITa U OMbITAa JEATEIHLHOCTU B IPOLIECCE peau3aluu
OCHOBHBIX HampaBICHUI BOCIUTATEILHOU JCSITEILHOCTH,
B TOM YHCJIE B YaCTH:

HKOJIOTHYECKOTO BOCIIUTAHUSI:

JIP28. nnanuposanue u ocywecmeienue Oeucmeutl 6
OKpyJfcaroueli  cpede  Ha  OCHOBe  3HAHUA  yenell
YCMOU4U8020 pazeumuisl Yeioseyecmad;

JIP29. akmuseHoe Henpusmue Oetucmeul, NPUHOCAUUX
8ped oKpydcarowell cpeoe;

MeranpeamMeTHbple  pe3yibTaThl  OCBOCHHUS  y4eOHOU
JTUCIUIIMHBI OTPaXKaroT:

8.1. OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

0) 0a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

MPI16. ocywecmenamv  yeneHanpasieHHvlll  NOUCK
nepewoca  cpedcme U Cnocob6o8  Oeucmeus 8
npogheccuoHanvbHyo cpeoy,

8.2. OBnazeHue YHHUBEPCAIBHBIMU  PETYISITHBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:
MP45. 0asamb oyenKy HOBbIM CUMYAYUAM, BHOCUMD

OpraHW3Mbl OIPENEICHHBIX BELIECTB, IOHUMAs CMBICI
IIOKa3aTelIsl IPeIeIbHON TOIyCTUMON KOHIICHTPALIUH;

KOPPEKMUBbl 8 oesmenbHOCMb, oyeHusams

coomeemcmaue pe3yibmamos Yesam,;
OK 08 Hcnonb3oBars | JInuHOCTHBIE pe3yabTaThl OCBOEHHUS yueOnoi | [TP61. c(hOopMUPOBAHHOCTH MPEICTABICHUM: 0
cpencTBa (bu3HUecKoil | AUCHUIUTUHBI OTPAXKAIOT TOTOBHOCTh W CIIOCOOHOCTH | XUMHYECKOW  COCTaBISIONIEH  €CTeCTBEHHOHAYYHOMH
KYJIBTYpPHI JJIS COXPAaHEHHUS W | O0y4YaloIMXCSd PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW | KAPTUHBI MHUpPa, POJIM XHUMHH B TO3HAHUU SIBICHUN

YKpeIUIEHUsI ~ 3JI0pOBbsI B
nporecce NpodeccHoHaTbHON
JESTETbHOCTU U MOJICP KaHUS
HE00X0IMMOr0 YpOBHS
¢buznueckoi
MOJITOTOBJICHHOCTH

BHYTpCHHGﬁ MO3HUIINEH JJUYHOCTH, CHCTEMOM IIEHHOCTHBIX

OpUEHTAINi, TO3UTHUBHBIX BHYTPEHHUX YOEKACHUIA,
COOTBETCTBYIOIIUX TpaAULIMOHHBIM LIEHHOCTSAM
poccuiickoro  oO0IIecTBa, pAaCHIMPEHHE KU3HEHHOTO

OMBITa U OMBITA JCSITEIBHOCTH B IMPOIECCE Pear3aliuu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHON IEATCILHOCTH,
B TOM YHCJIC B YACTH:

(U3MYECKOTO BOCITUTAHUS:

npupoasl, B (OPMUPOBAHMHM MBIIUIEHUS W KYJIbTYpHI
JIMYHOCTH, ee (yHKIIMOHATTBHOM rPaMOTHOCTH,
HEOOXOAUMOW JJIsl pelleHUs] MPaKTHYeCKUX 3a1ad U
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IIPUPOAHOM CpeLE;

[1P610. chopmupoBaHHOCTE  yMEHUH  COOJIIOJATH
IpaBUjIa KOJIOTUYECKU I1€J1IeCO00pa3HOro MOBEJICHUS B
OBITYy M TPYIAOBOW NEATEIHHOCTH B IENISAX COXPAHEHUS




JIP20. cpopmuposannocms 300p06020 u 0€30NACHO2O
006pa3a JHcU3HU, OMEEMCMEEHHO20 OMHOWLEHUS K C80EMY
300p08bI0;
JIP22. axmusHoe Henpusmue 6peOHbIX NPUBLIYEK U UHBIX
Gopm npuuunenus peda uuuecKkomy u NCUXULECKOMY
300p086b10,

CBOETO 3JI0POBbS M OKpY)Kalolleld NPUPOIHON Cpebl;
YUNUTBHIBaThb  ONACHOCTh  BO3ACHCTBHS Ha  KHUBBIC
OpraHU3Mbl OIpPEIETICHHBIX BEHIECTB, IMOHUMAs CMBICI
IIOKAa3aTelIsl MPeIeIbHOM TOIyCTUMON KOHIICHTPALIUH;
[IP611. nmnma oOydammmxcs C  OTpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbsI: C(HOPMUPOBAHHOCTH YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/ax
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

OK 09 ITonw30oBaThCsA
npodeccHoHATEHOM

JOKYMEHTAaIUeH Ha
rOCy/1IapCTBCHHOM 31

HHOCTPAHHOM A3bIKaxX.

MertanpeameTHble  pe3ysbTaTbl  OCBOGHUS — y4eOHOMH
JUCLIUIIMHBI OTPaXKaroT:
8.1. OBnanenue YHUBEpCaIbHBIMU yueOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMHU:
0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:
MP7. enrademsv Hasvikamu y4eOHO-UCCIE008AMENbCKOL U

NPOEKMHOU  OesiMeNbHOCMU, HABbIKAMU — PA3PeUleHUsl
npobnem,

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

APAKMUYECKUXx 3a0a4, NPUMEHEHUIO PA3IUYHBIX Memo0o8
NO3HAHUA,

MP9. oeradenue sudamu OesmenbHOCMU NO NOJLYYEHUIO
HOB020 3HAHUSA, €20 uHmepnpemayui, npeodpazo6aHuIo u
NPUMEHEHUIO 8 PA3TUYHBIX VUeOHbIX CUMYAyusx, 6 mom
yucie npu co30aHuU y4eOHbIX U COYUATbHBIX NPOEKMO8;
MPI0. ¢opmuposanue HayyHoco muna MuluIeHU,
énadenue  HAYYHOU  MepMuHono2uell,  KIo4eablMU
NOHAMUAMU U MEMOOAMU;

ITP612. mst cienblx W CIA0OBHISIIMX OOYYarOUTUXCS:
c(OPMHUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh pPelbehHO
TOYEYHYI0 cucTeMy oOo3Hadyenuii JI. bpaitnga nns 3anucu
XUMHYECKUX POPMYIT;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIHUATLIIMHBI

3.1 O6beM yueOHOM AUCHUIIUHBI M BUBI Y4e0HOI padoThI

B 1.4. B hopme

Bun yae6HO# paboThI O0mbem B yacax IIPaKTUYECKON
IOJITOTOBKH

O0Bem oOpa3zoBaTeIbLHON TPOrpaMMbl YIeOHOH 56 0
JCITUTIAHBI
OcHoOBHOE co/lep:KaHue 45 0
TEOPETUIECKOe O0yUeHHE 21 0
MPAKTUYCCKHUE 3aHITUS 14 0
1a00paTOpHBIC 3aHATHUS 10 0
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePsKAHUE 11 0
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUYECKOE 00YICHUE 11 0

0 0

1ab0paTOPHBIE 3aHITHUS

[TpomexxyTouHasi aTTeCTalus KOMNIEKCHbIU OughghepenyuposanHulii 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 20/0
Tema 1.1 JlunakTH4YecKkne eTMHUIbI, COIepPKAHUe 2/0
Teoperuyeckune ocHOBbI | [I[peqMer oOpraHMYecKOd XHWMHH: €€ BO3HHKHOBEHHUE, 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,
matepuanoB. CTpykTypHble (DOpPMYIBI OpPraHUYECKUX 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) U TpUBHAJIbHbIE HA3BaHUS BaKHEUILINX MP21
Mpe/ICTaBUTENeH KIIAaCCOB OPraHUYECKHUX BEIIECTB.
Tema 1.2 JlugaKkTHYecKHe eIMHUIbI, CO/IePKAHHNE 8/0
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 XUMHYECKHE  CBOWCTBa  (peakiuu OK 05, OK 06, I1P610, ITPO12.
3aMEIIeHUs] W TOpEHUs), HaXOXKIEHHE B TMPHUPOJIE, OK 07, OK 08, | JIP20, JIP22,J1P25,
MOJIy4YeHUE U IPUMEHEHHE. OK 09 JIP29,JIP32, JIP34

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

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

Ankanuensl:  Oyramuen-1,3 w  mermnOyraguen-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  (peakuuM  TI'MAPUPOBaHUS,
raJJoreHUPOBAHUS, TUApPATALMU, TOPEHUs), MOJy4YeHUE U
IIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (uzMUECKHE U
XUMHYECKHE CBOMCTBa (peakuuM TaJOr€HUPOBAaHUA U
HUTPOBAHUs), INOJY4YEHUE M IpHUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

IIpupoaHbie HCTOYHMKHU YIiIeBOxOpoaoB. [IpuponaHslil ras
u nonyrHele HedTsaHple Tra3pl. Heptsr u  ee
npoucxoxaeHue.  CrmocoObl  mepepaboTKu  HEPTH:
HEPeroHKa, KPEeKUHI (TepMUYECKUH, KaTaJIUTUYECKH),
nuposu3. [IpoaykTsl nepepaboTku He)TH, MX TPUMEHEHUE
B IPOMBIIUICHHOCTM W B ObITy. KameHHbIi yromp u
IPOJYKTHI €r0 NepepadoTKU.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 1/0
[penenbHble yriieBOmOPObl (ATKAHBI M IIMKIOATKAHBI). 1/0
['openne MeraHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB
TETUIa B IIPOMBIIUIEHHOCTH U OBITY. CBOHCTBA MPUPOTHBIX
YIJIEBOAOPOIOB, HaXOXKJICHHE B NPUPOAE M NpPUMEHEHHE
QJIKaHOB;
HenpenenbHble (alKkeHbl, alKWHBl M alKaJueHbl) U
apoMaTH4ecKHue YTIeBOJOpOIbl. ['opeHue arermineHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU Ui CBapKU U
PE3KH METaJIOB.
B TOoM 4nciie IpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 6/0
[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 ompeneiacHHe o0bEMa, OK 05, OK 06 | JIP16, JIP23, JIP25,
KOJIMYECTBA UCXOIHOTO BEIECTBA JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktnueckoe 3ansitue Ne 3. CocraBiieHHE Ha3BaHUU 2/0 OK 01, OK 02, I1P66, I1PG9,
HENpEeJeNbHbIX  YIVIEBOJAOPOJIOB IO  (dopMmylaM U OK 03, OK 04, [1Po10,
Ha3BaHUSM. PelieHre pacu€THBIX 3a7ay Ha ONpeEJelIeHue OK 05, OK 06 | JIP16, JIP23, JIP25,
00BEMa, KOJIMYECTBA HCXOHOI'O BEIICCTBA JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
Tema 1.3 JnpaKkTuyecKue eIMHUNbI, COAePKAHUE 4/0
Kucaopoacoaep:kammue [IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOT W STaHOII: 2/0 OK 01, OK 02, I1P61, I1PG2,
OpraHuYecKue CTpoeHue, (pu3nyYeckre 1 XMMUYECKHE CBOWCTBA (peakLuu OK 03, OK 04, I1P63, TTIP64,
coeTHuHEHHUs. C  AaKTUBHBIMH  METAJUIaMH,  TaJlOT€HOBOJOPOJaMH, OK 05, OK 06, 11P69, 11P610,
ropeHue), MNpUMEHEHHe. BoIOpoaHbIE CBS3M MEXIY OK 07, OK 08, [1P612.
MOJIEKYJIaMH CIUPTOB. J[elicCTBHE MeTaHOIa U dTaHOoJIa Ha OK 09 JIP20, JIP22,JIP25,

OpraHU3M 4YeJI0BEKa.
MHoOroaToMHbl€ CHHUPTHL. DTWIECHIVIUKOIb W TJIMIEPUH:
CTpoeHue, (u3nueckue W  XUMHUYECKHE  CBOMHCTBA
(B3auMosielicTBrE co LIEJIOYHBIMHU MeTaJlJIaMH,
KAueCTBEHHAs] peaklus Ha MHOTOATOMHBIE CIIUPTHI).
[Heiicteue Ha  opraHu3Mm  4enoBeka. lIpumenenue
[JIMLEPUHA U OTUICHTIIUKOJIA.

®DeHoJI: CTpOeHUE MOJEKYNbI, (PU3NIECKHEe U XUMUYECKHUE
cBoiicTBa. TokcuuHocTh penona. [Ipumenenue denomna.
Anpaeruasl. DopManbAerui, aneTaablerui: CTPOCHHE,
¢u3nUecKkrue 1 XUMUYECKHE CBOMCTBA (PeaKkIi OKUCICHHS
Y BOCCTAHOBJICHMSI, KAUECTBEHHBIE pEaKlii), MOJTyYeHHE U

JIP29,JTP32, JIP34

MP1, MP2, MP3,

MP4, MP7, MPS,
MP9, MP10,
MP11, MP12




IIPUMEHEHUE.

OOHOOCHOBHBIE  TIpENENbHBIE KapOOHOBBIC  KHCIIOTHI.
MypaBbrHas U YKCyCHasi KUCIOTBI: CTpOEHHE, (PU3nUecKue
U XMMHYECKHE CBOMCTBa (CBOIiCTBa, o0lmue i Kiacca
KHUCIIOT, peakuus dTepuduKanuu), IMOJIy4eHHEe U
npumeHenue. CreapuHOBas M OJEUHOBAsT KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHCIOT. MbLIa Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE.
CrnosxHble 3(pUpbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIIOT.
['maponus cnoxsbIX 3¢upoB. Kupsl. ['maponus >Kupos.
[Ipumenenue xupoB. buonornueckas posib KUPOB.
VYriieBoabl: COCTaB, KIAaCCHU(UKALUS YIICBOJIOB (MOHO-,
Iu- W T[onucaxapunisl). [Jroko3a —  mpocTedimui
MOHOCaxapuja: OCOOEHHOCTH  CTPOEHHUS  MOJIEKYJIbI,
dbusznyecKkue U XMMUYECKHUE CBOMCTBA (B3aUMOJACHCTBHE C
TUJPOKCHIOM meu(1l), OKHCJICHHE aMMHAYHLIM
pactBopoM  okcuma  cepebpa(l),  BoccraHoBiICHHE,
Opo>keHHE  TJIIOKO3bl), HAxOXJEHHE B  IPUPOJIE,
npUMeHeHue, Ouonormyeckas  poib.  DOTOCHUHTES.
®pyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman wu wnemnono3a Kak HOPUPOIHBIE TOTUMEPBI.
CrpoeHue kpaxmana U neunonosbl. dusmueckue u
XUMUYECKHE CBOMCTBa KpaxMaja (runpomnus,
KayeCTBEHHasl peakliys ¢ HoJIoM).

B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
[Ipaktuueckoe 3anstue Nod. KadecTBeHHBIE peakIuu 2/0 OK 01, OK 02, 11P66, 11PG9,
OJHOATOMHBIX, = MHOTOAaTOMHBIX  CIIMPTOB, YKCYCHOM OK 03, OK 04, I1P610,
KHUCJIOTHI OK 05, 0K 06 | JIP16, JIP23, JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
Tema 1.4 JIniakTuyecKkue eMHUIbI, COJIEPKAHUE 4/0




A3oTcoaepxaiiue AMHMHOKHUCIOTBI ~ Kak  amMpOTEpHbIE  OpPraHUYECKHe 2/0 OK 01, OK 02, I1P61, ITPG2,
OpraHuvecKue coequHeHns. @Ou3nyeckne W XHUMHUYECKHE CBOMCTBA OK 03, OK 04, I1P063, I1P64,
coeTMHEeHUsI. aMUHOKHUCIIOT (Ha mpumepe INHIKMHA). buonornueckoe OK 05, OK 06, I1P69, I1P610,
3HAYCHUE aMUHOKHUCIOT. [lenTuan!. OK 07, OK 08, I1P612.
benku Kak MIPUPOJIHBIC BBICOKOMOJICKYJISIPHBIC OK 09 JIP20, JIP22,JIP25,
coenuHeHus. llepBuunas, BTOpUYHAsT W  TPETHYHAA JIP29,JIP32, JIP34
CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: MP1, MP2, MP3,
TUAPOIN3, JAcHATypalus, KadyeCTBEHHbIC pEaKUUu Ha MP4, MP7, MPg,
OeJIKU. MP9, MP10,
MPI11, MP12
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 2/0
DKCTepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BELIECTB M HUX 2/0
MIpEBpAICHH: HaOMoeHUE u omnucaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanusi OelIKOB IMpHU
HArpeBaHUH, [IBETHBIC PEAKIIMH OCIIKOB.
Henarypauust O€nKOB, TMNPUYMHBI W TOCJIEICTBUSA
JIeHATypaluu
B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
Jlabopatopuoe 3ansatue Nel. KauecTBeHHBIE peakiuud Ha 2/0 OK 01, OK 02, I1P63, I1P65,
Oenku OK 03, OK 04, I1P66, I1PG8,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12, JIP13,J1IP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.5 JlunakTuyeckne eTMHUIBI, COePKAHUE 2/0




BricokomosiekyJIsipHbIE OCHOBHBIE  TIOHSTUS XHUMHUU  BBICOKOMOJIEKYJISPHBIX 2/0 OK 01, OK 02, I1P62, ITP63,
coeUHEeHUsI. COCIMHEHUI: MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, OK 03, OK 04, I1PG5, I1PGY,
CTENEHb TMOJMMEPH3AIIUN, CPEIHSS MOJEKYJIsIpHAs macca. OK 05, OK 06, [1P610, ITP611,
OcCHOBHBIE  METOABl CHHTE3a  BBICOKOMOJEKYJISIPHBIX JIP2, JIP3,JIPS,
COCMHEHUH - MOJIMMEPHU3ALIMS U TTOJTUKOH ICHCAIUA. JIP9,JIP20, JIP27,
JIP28, JIP29, JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
PA3JIEJI 2 OBIIASA 1 HEOPTAHUYECKAS XUMM S 36/0
Tema 2.1 JlunakTH4yecKkne eIMHUIBI, COepPKAHUe 6/0
CrtpoeHnue aToma. Xumudecku snemMeHT. AToMm. Sapo aroma, M30TOIBI. 2/0 OK 01, OK 02, 11PG1, 11PG6,
Ilepuonnyecknii 3aKk0H U | DNeKTpoHHAas  00OJOYKa.  DHEPreTU4YecKHe  YpOBHHU, OK 03, OK 04, I1PG6Y, 11P611
Ilepuoanueckas cucreMa | MOAypOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- BIeMEHTHI. OK 05, OK 06, JIP2, JIP3,JIPS,
XMMHYE€CKHUX 3JIEMEHTOB Oco0CHHOCTH pachlpeieieHUsT JICKTPOHOB 10 OPOUTAISIM OK 07, OK 08, JIP9,JIP24, JIP25,
J.H. MenpneJieeBa. B aroMax »JJIEMEHTOB IMEPBBIX YETBIPEX IEPUOJIOB. OK 09 JIP26, JIP32
DOneKTpoHHas KOHPUTYpalusi aTOMOB. MP2, MP4, MP9,
Ilepuonnueckuii 3axkoH u Ilepuonnueckas cucrema MP10, MP16,
xumuuecknx asaemenTtoB .M. Mengeneera. CBs3b MP21, MP22,
MEPUOJNYECKOr0 3aKkoHa U Ilepuogumyeckoil CHCTEMBI MP24, MP26,
XuMHu4eckux dseMeHToB .. MenneneeBa ¢ coBpeMEHHOM MP28, MP30,
TEOpUeH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS MP38, MP39,
CBOMCTB XMMHUYECKHUX DJIIEMEHTOB M 00pa3yeMbIX HMH MP46
MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyMIaM M MepUuoaam.
3HaueHNe MePUOINYECKOT0 3aKOHA B PA3BUTHUU HAYKH.
B ToM unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHH 4/0
[TpakTueckoe 3ansthe Ne5. PemieHne NpakTUYECKUX 2/0 OK 01, OK 02, I1P66, TTPG9Y,
3alaHM  Ha COCTABJICHHE JJIEKTPOHHO-TPAPUIECKUX OK 03, OK 04, I1P610,
dbopmyn aneMeHToB 1-4 epuoaoB. OK 05, 0K 06 | JIP16, JIP23, JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[TpakTueckoe 3ansatue Ne6. Pemenue npakTuko- 2/0 OK 01, OK 02, I1P66, ITPG9,
OpPUEHTUPOBAHHBIX TEOPETHUYECKHUX 3aJlaHuI Ha OK 03, OK 04, I1P610,




XapaKTePU3aIHIO XUMHYECKUX 3JIEMEHTOB OK 05, OK 06 | JIP16, JIP23, JIP25,
«Mertammnyeckue M HEMETAUIMYECKHE  CBOMCTBA, JIP28,J1P29,
3JIEKTPOOTPULIATEIIBHOCTE W CPOJACTBO K  AJIEKTPOHY MP1, MP4, MP12,
XUMHYECKHX  DJIEMEHTOB B  COOTBETCTBHE C  HX MP16, MP21,
3JICKTPOHHBIM CTPOCHHEM u MTOJIOKEHUEM B MP30, MP33,
NEPUOANYECKON CUCTEeME XHUMUYecKux snemeHToB J[.U. MP38
Meuneneena.
Tema 2.2 JlupaKkTu4eckne eIMHNIbI, COIePKAHUE 2/0
CrtpoeHnue BemecTBa. Bunbl XxuMu4eckoil CBs3M (KOBAJICHTHAs HEMOJSpHAsS | 1/0 OK 01, OK 02, I1PG1, ITPG6,
XuMu4yeckasi CBf3b. NoJISIpHAsi,  MOHHAsg,  MeTajuiMueckas).  MeXaHu3Mbl OK 03, OK 04, I1P069, I1P611
00pa3oBaHMs KOBAJICHTHON XMMHYECKOU CBSA3H (OOMEHHBIM OK 05, OK 06, JIP2, JIP3, JIPS,
u JIOHOPHO-AKIETITOPHBIN ). Bonoponnas CBSI3b. OK 07, OK 08, | JIP9, JIP24, JIP25,
BasieHTHOCTS. DIEeKTPOOTPULIATETBHOCTD. Crenenb OK 09 JIP26, JIP32
okucjieHus1. MToHbl: KATUOHBI M1 AaHUOHBI. MP2, MP4, MP9,
BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHUS. MP10, MP16,
3aKOH  IIOCTOSHCTBA  COCTaBa  BEILECTBA. Twuner MP21, MP22,
KPUCTAJUIMYECKUX  PEIIETOK. 3aBUCUMOCTb  CBOWCTBA MP24, MP26,
BEILECTB OT TUIIA KPUCTAUINYECKON PEIIECTKHU. MP28, MP30,
MP38, MP39,
MP46
IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COCP/KAHME 1/0
Paznmunbie THUTIBI KPUCTAJUTHYECKUX PEIIeTOK: 1/0
KyOuueckas, TeKkcaroHaJibHas, TeTparoHalbHasi U JApYyTHE.
3aBUCHUMOCTh  (PU3MYECKMX M XHMHYECKHUX CBOMCTB
MaTepuajgoB OT THUNA KPUCTAUIMYECKOW  PEILIETKH.
BnustHue  CTpyKTyphl  pEeHIETKH Ha  MEXaHHYECKYIO
MPOYHOCTH Marepuana, ero 3IEKTPUUECKYIO
MIPOBOJIUMOCTb, TETJIOTPOBOIHOCTh " IpyTrue
XapaKTePUCTHKHU.
Tema 2.3 JnnakTudyeckue eTUHUIBI, COMEPKAHUE 6/0
Jucnepcuble cucreMbl M | J[ucniepcubie cuctembl. Komnounansie cucremsl. McTHHHBIE 1/0 OK 01, OK 02, I1Po1, ITPG6,
(paxTops! ux pactBopbl.  PacTBopeHne  kKak  (U3MKO-XUMHUYECKUN OK 03, OK 04, [1PGY, I1P611
YCTOHYHUBOCTH nporiecc. PactBopsl. CriocoObl MPUTOTOBIEHHS PACTBOPOB. OK 05, OK 06, JIP2, JIP3,JIPS,
PactBOopuMOCT®S. MaccoBass 70711 pacTBOPEHHOTO OK 07, OK 08, JIP9,JIP24, JIP25,
BeulecTtBa. [IpenenbHO AOMYCTHUMBIE KOHLIEHTPAUUMU U UX OK 09 JIP26, JIP32
WCIIOJIb30BAaHUE B OIICHKE SKOJIOTHYSCKOM Oe301MacHOCTH. MP2, MP4, MP9,




Knaccudukanust IUCIEPCHBIX CHCTEM 10  COCTaBy. MP10, MP16,
Crtpoenue u GakTOpbl YCTOWYUBOCTU TUCTIEPCHBIX CUCTEM. MP21, MP22,
Pacno3HaBaHue HMCTUHHBIX PACTBOPOB,  KOJUIOWIHBIX MP24, MP26,
pacTBOpoB U rpyboamcrepcHeix cucteM. Ctpoenue MP28, MP30,
Muieibl.  PacceuBaHume cBeTta IpU  MPOXOXKIACHUU MP38, MP39,
CBETOBOT'O Iy4YKa 4€pe3 ONTHUYECKH HEOJHOPOAHYIO CpENyY MP46
(@ddexra Tunnans). MccnenoBanue CBOWCTB JUCIIEPCHBIX
CUCTEM JUIsl X WICHTU(DUKAIIH.
IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHME 1/0
Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX 1/0 OK 03 [1P61, ITPG3,
3alaHuii Ha JUCIIEPCHBIC CHCTEMBI, HCIIOJIb3YyeMbIC B JIP12, JIP13, JIP26,
OBITOBOW M MPOU3BOJACTBEHHON JIEATEIBHOCTH YEIIOBEKa, C MP11, MP38,
MO3HLM SKOIOTHYECKOH 0€30IMacCHOCTH TIOCIIEICTBHIA u MP39, MP46
TPaMOTHBIX peUIeHU mpoOjeM, CBSI3aHHBIX C OXpaHOU
MIPUPOJIBI M 36MEIIbHBIX PECYPCOB.
B TOM YHc/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 4/0
JlabopaTtopHnoe 3anstue No2 «IIpuroroBieHue pacTBOPOBY. 2/0 OK 01, OK 02, I1P63, I1PG5,
OK 03, OK 04, [1P66, I1PG8,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12, JIP13,JTP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Jlaboparoproe 3anatue Ne3 «MccnemoBanue TUCTIEPCHBIX 2/0 OK 01, OK 02, I1P63, T1PG5,
CHCTEMY. OK 03, OK 04, I1P66, ITPG8,
OK 05, OK 06 I1P610, ITP611,
I1P612

JIP12, JIP13,JIP20,

JIP23,JTP27, JIP29

MP2, MP3, MP4,
MP9, MP10,




MP13, MP16,

MP21, MP30,
MP33, MP46
Tema 2.4 JlupakTuyeckne eIMHNIbI, COIePKAHUE 4/0
Knaccupuxanus KucioTel Kak SJEKTpOJUTHI, HX KilacCHUpUKAIMSA TI0 2/0 OK 01, OK 02, I1P63, I1P64,
HEOPraHUYeCKHUX pa3IMYHBIM TpH3HAKaM. XUMUYECKUE CBOMCTBA KHCIOT B OK 03, OK 04, I1P065, I1P069,
COoeTMHEHHH. CBETC  TCOPUU  DJICKTPOIUTHYECCKOW  JUCCOIHAITUU. OK 05, OK 06, I1P610, ITP611,
OcoOeHHOCTH ~ B3aUMOJICUCTBUS  KOHIICHTPUPOBAHHOMN OK 07, OK 08, I1P612
CepHOM M a30THOM KHUCJIOT ¢ MmeTauiaMu. (OCHOBHBIE OK 09 JIP2, JIP3,JIP9,
CIOCOOBI MOJYYEHUS KUCIIOTHI. JIP13,JIP20, JIP24,
OcHOBaHHS Kak »SJEKTPOJIMTHI, WX KiIacCHUPUKAIMUSA TI0 JIP25, JIP26, JIP27,
pa3IuYHbIM MpU3HaKaM. XUMHUECKHE CBOICTBA JIP28, JIP29, JIP34
OCHOBaHMH B CBE€T€ TEOPUH  JJIEKTPOJIUTHUYECKOU MP2, MP4, MP7,
auccouranuu. Pa3iokeHue HepacTBOPUMBIX B BOJE MP8, MP9, MP16,
ocHoBaHU. OCHOBHBIE CIIOCOOBI MTOJIYYE€HUS OCHOBAHUH. MP21, MP22,
Comu kak oanektpoiutel. Conu cpeaHue, KHUCIbIE W MP26, MP28,
OCHOBHbIC. XMMHUYECKU CBOWCTBA COJIEH B CBETE TEOPHUH MP30, MP46
AIIEKTPOJIUTUYECKON aucconranuu. CrnocoObl MOITy4eHUs
COJIEH.
[Munponus COJIEH. ConeoOpa3yromue u
HeconeoOpaszyromue okcuasl. OCHOBHBIE, aM(OTEpHBIE U
KHUCJIOTHBIE OKCH[IbI. 3aBUCHMOCTH XapaKTepa OKCHAa OT
CTEMEHH OKHUCJIEeHHs 0Opa3ymiomiero ero MeTaa.
XUMHYECKUE CBOMCTBA OKCUAOB. [lonyueHne OKCuioB.
XapakTepucTuKa cocTaBa, CTPOEHHS, CBOMCTB, MOIYYEHUS
W TIPUMEHEHHS OCHOBHBIX KJIACCOB HEOPTaHHYECKUX
COCOUHEHMH: OKCHIOB, KHCJIOT, OCHOBAaHHMM H COJIECHl.
Homenknatypa HeopraHW4YeCKUX BEHIECTB. | eHeTuueckas
CBSI3b HEOPraHMYECKUX BELIECTB, MPUHAICKAIIUX K
Pa3IMYHBIM KJIaccam.
IIpodeccnoHaTIbHO-OPHMEHTHPOBAHHOE COICP/KAHME 2/0
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOTyYEHUS 2/0

U TPUMEHEHHS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COEIMHEHNN: OKCHIOB, KHCIOT, OCHOBAaHWH M COJIEH.
Homenknarypa HeOpraHm4eckux BEIIECTB.

3HavYeHNEe HEOPTAHNYECKUX BEIIECTB JIJIsl YeJIOBEKa.




I'ereTmueckas CBs3b HCOPraHN4YCCKUX
MpUHAJICIKAIUX K PA3JIMYHBIM KJIaCCaM.

BEIIECTB,

Tema 2.5 JunakTuyeckne eMHUIBI, COIePKAHUE 4/0
XuMu4yeckue peakuum. Xumuyeckasi peaknus. Kraccupukanus XUMHUECKUX 2/0 OK 01, OK 02, I1P063, I1P64,
CkopocTb XMMHYECKOM peakuuii B HEOPraHMYECKOW W OpPraHUYeCKON XHMUHU. OK 03, OK 04, [1P65, I1P69,
peakuuu. XuMu4ecKoe 3aK0H COXpPaHEHMsI MACChI BEILECTB, 3aKOH COXpaHEHUS U OK 05, OK 06, I1P610, ITP611,
paBHOBecHe MPEBPAILICHUSI DHEPrUM TPU XHUMHUYECKUX PEaKIUsX. OK 07, OK 08, I1PG12
CKopoCTh peaklM, €€ 3aBUCUMOCTh OT Pa3IMYHbIX OK 09 JIP2, JIP3,JIP9,
(dhakTopoB. Oo6parumbie peaKIuu. XUMHUYECKOE JIP13,J1P20, JIP24,
paBHOBecue. DakTopbl, BIHSIOIIME HA  COCTOSIHUE JIP25, JIP26, JIP27,
xumudeckoro paBHoBecus. [lpununun Jle Illatense. JIP28, JIP29, JIP34
IMousTus: «OKHUCIIHTEIIb, «BOCCTaHOBHUTCIIbY, MP2, MP4, MP7,
«OKHCIJICHHEY, «BOCCTAHOBJICHHUEY, «OKHUCIIMTEIILHO- MP8, MP9, MP16,
BOCCTAHOBUTEIbHBIE  peakuuu»  TUIBl  XMMHYECKUX MP21, MP22,
peaKkrii 110 U3BMEHEHUIO CTEIIEHH OKHUCJICHUS XUMUYECKUX MP26, MP28,
3JICMCHTOB. MP30, MP46
B ToM unciie npaKTHYECKHUX U JIA00PATOPHBIX 3aHSITHIA 2/0
[Ipaktuyeckoe 3aHsTHE Ne7. DIEKTPOIM3 pPAaCTBOPOB U 2/0 OK 01, OK 02, I1P63, TTPG5,
pacIiaBoB COJIEH. 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 2.6 JnpaKkTuyeckue eIMHNLbI, COAePKAHUE 4/0
DJIeKTPOJIUTHYECKASI OnekTponuTHdeckas aucconuanus. CuabHbIE W Clla0bie 2/0 OK 01, OK 02, 11P62, ITP63,
AUCCOLUANMSA anekTposnTel. (Cpena BOIHBIX  pacTBOPOB — BEIIECTB: OK 03, OK 04, [1P64, TIPGS,
KHCJIass, HEUTpasibHasi, IenovYHas. Peakuum WOHHOTO OK 05, OK 06, I1PG9, ITP610,
oOMeHa. MaccoBast 10Jisl BeLIeCTBa B pacTBOpE. OK 07, OK 08, I1P611, ITPG12
OK 09 JIP2, JIP3,JIP9,

JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,




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

B ToM uMciie npakTHYeCcKUX U J1a00PATOPHBIX 3aHATHH

2/0

JlaboparopHoe 3aHsiTHe Ned. Peakiuu WMOHHOTO OOMEHA.
KauyectBeHHble peakiuu Ha OmnpeAeNeHHe cynbdar,
CUJIMKAT, KapOOHAT U XJIOPHJl HOHOB

2/0

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

T1P63, T1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12, JIP13,JIP20,
JIP23,JTP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP186,
MP21, MP30,
MP33, MP46

Tema 2.7

I[HI[&KTI/I‘ICCKI/IC CAHHUIBI, COACPKAHUEC

6/0




Metanasnl. Hemerajinbl.
Oo0nmme cnocoobl
MOJIy4eHUsI MeTAJLJIOB

Meramnbl.  Ilonoxkenne wMeramioB B [lepuogmveckoit 2/0 OK 01, OK 02, I1P62, ITP63,

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

OC0OCHHOCTH CTPOEHHUS JJICKTPOHHBIX 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. [IpuMeHeHHe MP8, MP9, MP16,

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

HeMmeTaluioB B lleproanueckoil cUCTEME XUMHYECKUX MP26, MP28,

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

aToMoB. duU3nUecKre CBONCTBA HEMETAIUIOB. AJUIOTPOIHS

HEMETa/UIoOB (Ha IpUMeEpe KHUCIopoaa, cepbl, gocdopa u

yrieposa).

XHUMHYECKHUE CBOMCTBaA BaYKHEHIITHX HEMETAJIJIOB

(ra;moreHoB, cepsl, a3ora, pocdopa, yriepoga U KPEMHHUS)

U UX COeNUHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIINX

KHCJIOT, BOJIOPOAHBIX COEIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 2/0

3HaueHWE METAUIOB H HEMETAUIOB B MPUPOAC W 2/0 OK 03 I1P61, ITP63,

JKU3HEACITENIbHOCTH 4YelloBeKa W opraHu3moB. Kopposus JIP12, JIP13, JIP26,

METaJUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTH METAJIIOB OT MP11, MP38,

KOppO3HH. MP39, MP46

B ToM 4nciie NpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIH 2/0

JlabopatopHoe 3ansitue No5. KadecTBeHHBIE peaknuu Ha OK 01, OK 02, 11P63, ITP6S,

KaTHOHBI METAJIJIOB. OK 03, OK 04, I1P66, TTPGS,
OK 05, OK 06 11P610, ITP611,

I1P612

JIP12, JIP13,JIP20,
JIP23,JTP27, JIP29
MP2, MP3, MP4,




MP9, MP10,

MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.8 JunakTuyeckne eTMHUIBI, COIePKAHUE 4/0
XuMHA U JKU3HD Ponrr xumMum B oOecme€ueHHHM  DKOJIOTHYECKOH, 2/0 OK 01, OK 02, I1Po1, ITP63,
SHEPreTHYECKOM W TIMIIEBOM OE€30MacHOCTH, Pa3BUTHH OK 03, OK 04, IT1P65, ITPG9,
MeIUIUHbL. [loHATHE O Hay4yHBIX METOJAX IO3HAHUS OK 05, OK 06, I1P610, ITP611,
BCIIECTB M XUMHUUYECKHX peakuuid. [IpenacraBieHuss 00 OK 07, OK 08, [1P612
00LIMX HAayYHBIX NMPUHIMIAX TPOMBIIIJIEHHOTO IOJTY4YEHHUS OK 09 JIP2, JIP3,JIPS,
BOKHEHIIUX BemecTB. YeaoBek B MHUpPE BEIIECTB U JIP9,JIP12, JIP13,
MAaTepUAJIOB: BAXXHEWILHUE CTPOUTEIbHBIE MaTepUalIbI, JIP20, JIP22,J1P23,
KOHCTPYKLMOHHBIE MaTepuabl, KpackKu, CTEKIIO, JIP24,JIP25, JIP26,
KEpaMHKa, MaTEpPHUAIIbI I dJIEKTPOHUKH, HAHOMATEPHUAJIbI, JIP27, JIP28,J]1P29,
OpraHMYeCKWe W MHUHEpallbHble YIOOpeHus. XUMHS H JIP32
3710pOBbE YeIIOBCKA: MpaBUIIa HCIIOJIb30BaHU MP1, MP2, MP3,
JIEKapCTBEHHBIX  IPEMaparoB, IpaBuja 0OE30IaCcHOTO MP4, MP7, MP8&,
UCIIOJIb30BAaHUsl  IpenapaToB  OBITOBOW  XMMUU B MP10, MP11,
MMOBCEOHEBHOM KU3HU. MP13, MP16,
MP21, MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 2/0
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKHUX 2/0 OK 03 I1P61, TTIPG3,
3a/laHuil Ha CBOWCTBA, COCTaB, MOJy4eHHE U Oe30mMacHOe JIP12, JIP13, JIP26,
WCIIOJIH30BaHNUE BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B MP11, MP38,
OBITY U IPAKTUYECKOHN JAEATeTbHOCTH YeTIOBEKa MP39, MP46

IIpome:kyTouHas arrecranus 1M depeHIUPOBAHHBIN 3a4€eT

Bcero:

56/0




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. [lonmyuenue | [lomydyenne B nmabGoparopuu 3TuiieHa peakinueid | [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 BOJY, HOJKHCICHHYIO | IECOK, OpOMHAas BOJa, pacTBOP IlepMaHraHara
pacTBOpPOM IepMaHraHaTa Kajusl. KaJIns
Henu paboTsi:
1. HayunThcs mosty4yars 3THIIEH;
2. Hayuutbcs ompenenats (GuU3MYECKHe |
XUMHUYECKHE CBOMCTBA ATUJIEHA
[Ipaktnueckoe 3ansarue Ne2. Cocrasienue | ['omonorus, nuzomepus. [IpencraBnenue o Tabmuua [I.1. MenneneeBa, Tabnuia
HA3BaHWUN TMpeNesbHBIX  YIIIEBOAOPOJIOB MO | KJIacCU(UKALIMUA OPTaHMYECKUX BEILECTB. TOMOJIOTUYECKOI0 psifia IPeIeIbHbIX

dbopmynam U Ha3zBaHHAM. Pemienune pacy€THBIX
3alad Ha omnpeaencHue 00bEMa, KOIUYECTBa
HCXOJIHOTO BEIECTBA

Homenknatypa opraHiuecKux COSIMHCHHIMA
(cucremaTuveckas) U TPUBHAIbHBIC HA3BAHUS.
Hemu paboTsr:

1.HayuuThcs cocTaBasTh GOpMYIBI
HETpeIeTbHBIX YIIIEBOIOPOJIOB;

2. Hayuutbcs pemaTh pacd€THBIE 33/1a4U 110
YPaBHEHUSIM PEaKLMM IMpeBpaliCHUS
HeMpeeNbHBIX YTIEBOIOPOIOB;

3. Hayuuthcs pemars pacy€THbIC 3a/1a4d Ha
00BEM BelecTBa, Maccy, KOJIMYECTBO BEIIECTBA

YIJIEBOJJOPOJIOB.

[Ipaktnueckoe 3anaTne Ne3. CocraBiieHHe
Ha3BaHUW HENPEAEIbHBIX YIJIEBOJOPOAOB IO
dopmynaM U Ha3BaHUSAM. PerieHue pacu€THBIX
3aJad Ha oIlpenesleHne o0bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA

I'omonorwust, uzomepust. [Ipencrasienne o
KJIacCU(UKAIUN OPTAHUYECKUX BEIIECTB.
HomeHknatypa opraHuuecKux COSIMHCHHMA
(cucremaTuveckas) U TPUBHAIBLHBIE HA3BAHUSI.
emu paGoTsr:

1.Hayuutbcs cocTaBisiTh (hOpMYIIbI
HETpeIeTHbHBIX YIIIEBOIOPO/IOB;

2. Hayuutbcs pemaTh pacd€THBIE 3a4a49H IO
YPaBHEHUSM PEAKIMI NPEBPALECHUS

Ta6numna /.. MenneneeBa, Tabnuia
TOMOJIOTHUYECKOTO psijia HempeaebHbBIX
YTIICBOJIOPOJIOB




HETPEENbHBIX YIIIEBOJIOPOIOB;
3. Hayuuthcs pemats pacy€THbIC 3a/1a4d Ha
00BEM BellecTBa, Maccy, KOJIMYECTBO BEHIECTBA

[Ipaktuueckoe 3ansatue Ne4. KauecTBeHHBIE
peakuuu OJIHOATOMHBIX, MHOI'0aTOMHBIX
CIIUPTOB, YKCYCHOM KHUCIJIOTBI

Omnpenenenne Ka4YeCTBEHHBIX PEAKIUN Ha
OJTHOATOMHBIC 1 MHOTOaTOMHBIE CITUPTHI.
HccenenoBanue CBOMCTB YKCYCHOM KUCIIOTHI.
emu paboThI:

1. Ilponenarpk Ha MpaKTHKE KAYECTBEHHBIE
peaKIyu IpeebHBIX OHOATOMHBIX U
MHOTOAaTOMHBIX CIIUPTOB;

2. UccnenoBaTh XUMHUYECKUE CBOICTBA
KapOOHOBBIX KUCIIOT Ha MIPHUMEPE YKCYCHOU
(3TaHOBOM) KHCIIOTHI.

MPOOUPKH, CIIUPTOBKA, JIEPKATEIb IS
IpOOUPOK, CIIUPAITh U3 METHON MPOBOJIOKH,
IITATeNh I CyXUX BEIIECTB, STUIOBBIN CITHPT,
TIIMIEPUH, YKCYCHAs KHCIIOTa, THAPOKCHU]T
Hatpusi, GeHondraaewH, OMMIKA MarHus,
KapOOHAT HATPHSI

Paznen 2. HEOPTAHUYECKAS XUMUS

IIpakTHyeckue 3aHATHS

IIpakTueckoe 3aHATHE Nos. Pemenue
MPAKTUYECKUX  3aJaHUl  HA  COCTAaBJICHHE
ANEKTPOHHO-TpaduuecKkux (HOpMyl SIEMEHTOB
1-4 nepuonos.

XuMHUECKUI JJIEMEHT. DHepreTuyeckue
YPOBHH, IOYpPOBHU. ATOMHBIE OpOuUTAay, s-, P-,
d- omeMeHTBI. DJEKTpOHHAs KOH(UTypalus
aTOMOB.

Iens:

1. 06001menue 3HaHU 00 IEKTPOHHOM
CTPOEHUHU aTOMOB XUMHUYECKUX 3JI€MEHTOB;

2. 3aKperuieHHe YMEHUS M HaBBIKH COCTaBJICHUS
JIEKTPOHHBIX (POPMYJT aTOMOB XMMHUYECKHX
3JIEMEHTOB, a TaKXKe X rpaduyecKux
M300paKeHUIA.

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

Taomuua «I1ICXD JI.1. MenneneeBay

«paiuyCy.
[IpakTrueckoe 3aHsATHE No6. Pemenue | [Tonoxxenne wmeramioB B [lepuommdeckoii | Tabnuna «[1ICX3 J[.U. Menneneesay,
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX | CHCTEME XUMHYECKUX SJIEMEHTOB J.H. | 2IeKTpOXUMUYECKUH P HATPSIKEHUS
3aJlaHU  Ha  XapakTepu3alUUI0 XUMHUUYECKUX | MeHnzaeneesa. OcobenHocTH CTPOEHUS | METAILJIOB.

JJIEMEHTOB «MeTamndeckne/ HeMeTalTHUeCKUe
CBOﬁCTBa, QJICKTPOOTPULATCIBHOCTL U CPOACTBO
K OJICKTPOHY  XHMMHUYCCKHX 9JICMCHTOB B

AJIEKTPOHHBIX 000JIOYEK AaTOMOB METAJIJIOB.
Llens:
1. U3y4IHTH DJIEKTPOHHOE CTPOCHUE XUMUICCKUX




COOTBETCTBUE C MX AJICKTPOHHBIM CTPOCHHEM H
MOJIOKEHUEM B  [EPUOJMYECKOM  CHCTEME
xuMudeckux djemenToB [I.1. MenaeneeBay.

3JICMEHTOB.
2. Hayuutbcs onpenensiTh
3JIEKTPOOTPHUIIATEILHOCTD 3JIEMEHTOB I10
tabnuie «[1CXD J1.1. MennaeneeBay

3. 3aKpenuTh yMEHHE ONPEACIIAT
METATUYECKIE/HEMETAJUTMUECKUE CBOMCTBA
3JICMEHTOB.

[IpakTuueckoe 3anarue Ne/. DnekTponus
PacTBOPOB M PACILIaBOB COJICH.

DNEeKTPOIN3, KATOJHBIE U aHOJHBIE PEAKIIUH,
IIPOTEKAIOIINE Ha DJIEKTPOJaX, PACCMOTPEHUE
IIOCJIEZI0BATEILHOCTH BOCCTAHOBIICHUS U
OKHCJICHUS BEUIECTB HA MIEKTPOAAX MpU
AJEKTPOJIN3€E BOJHBIX PAaCTBOPOB COJIEH.
Ilens:

1. DxcnepuMeHTaJIbHOE HCCIIEI0BaHUE
IIPOLIECCOB, TPOTEKAIOIINX HA
HEPACTBOPUMBIX 3JIEKTPOAAX IPU
JIEKTPOJIN3€E BOAHBIX PACTBOPOB
AIIEKTPOJIUTOB.

2. CocraBieHMe KaTOIHBIX U aHOJHBIX
IPOLIECCOB DJIEKTPOJIN3A.

3. CocraBineHue CyMMapHbIX YPaBHEHUN
IIEKTPOJIN3A.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB
Pa3IUYHBIX KUCIIOT, IIEJI0YEH.
DNeKTpoIn3Hasl YCTAaHOBKA.

JlabopaTopHbie 3aHATHS

Paznes 1. OPTAHUMYECKASA XUMUSA

JlaGopatopuoe 3amsitue Nel. KauectBeHHBIC
peaxiuu Ha OeNKu

Benku kak mpHpOIHBIE BBICOKOMOJIEKYJISIPHEIE
coenquHeHus.  llepBuuyHasi,  BTOpWUYHAA U
TPETUYHAs CTPYKTypa OenmkoB. XHMHUYECKHE
CBOWCTBA OENKOB: THAPOIU3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKH.

Llens:

1. HayuHuTHCST OOHAPYKMBATh MENTHIHBIC CBSI3U B
Oenkax,

2. o0Hapy»XKMUBaTh O€H30JIbHBIE KOJIbIIA,

3. oOHapy>KUBaTh CEPy B MOJIEKYyJIaX Oelka.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHBOB
Pa3IUYHBIX KUCIIOT, LIEI0YEH.

Paznea 2. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

Jlabopatoproe 3ansitue No2 «lIpuroTtoBiienue \ PactBopenune kak (HU3UKO-XUMUYECKUIN MPOIIECC. \ PeakTuBHBIN MITaTHB C HAOOPOM PEAKTHBOB:




pacTBOPOBY.

PactBopbl. CriocoObI MPUTOTOBIIEHUS PACTBOPOB
Llens:
1. HayuuTbCcsi TOTOBHUTH pPacTBOPHI 3alAHHOMN

(MOnsipHOM)  KOHLEHTpauuu (C  IpaKTHKO-
OPUEHTHUPOBAHHBIMHU BOIIPOCAMHU ).
2. Hayuutbcs omnpenensiTe cpeabl BOAHBIX

PACTBOPOB C ITIOMOIIBIO MHIANKATOPOB.

(m€moun, KMUCIOTHI, COJIH ), UHIUKATOPBI,
MPOOUPKH, MUTIETKH.

JlabopaTopHoe 3ansitue Ne3
JIMCTIEPCHBIX CHCTEM).

«Hccnenosanue

Hucnepchusie cucrteMbl. KoiutouaHble CHUCTEMBI.
HctunHBIC PAaCTBOPHI.

Llens:

1. HayuuTbcs TOTOBUTH AMCIEPCHBIE CUCTEMBI
Pa3HBIX BUJIOB.

2. HW3yuuth CBOICTBa JUCHEPCHBIX CHCTEM:
CYCII€H3UU, SMYJIbCUH, KOJJIOUTHOTO PacTBOPA.
3. CpaBHUTbH CBOMCTBA UCTUHHBIX U KOJUIOUIHBIX
PacTBOPOB, BBISIBUTH OCHOBHBIC PA3IMUUS MEXKTY
HHUMH.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
POOUPKH, TUIETKH.

JlabopaTtopHoe 3anstre Nod. Peakuinu HOHHOTO
oOMeHa. KauecTBeHHBIE peakiiuu Ha
orpenesnieHue cynb(haT, CHINKAT, KapOOHAT U
XJIOPH]T HOHOB

Omnpenenenue cpeibl paCTBOPOB BEIIECTB,
COCTABJICHUE YPaBHEHUU pEakLUii B
MOJIEKYJISIPHOM ¥ HIOHHOM BH/I€, peaKLuu
B3aUMOJEICTBUS COJIEN ¢ KMUCIOTaMH, IIEJI0YaMu
U M@Ky COOOM.

Henu paboTsi:

1. HayuuThcs onpeaensite Cpeay pacTBOPOB
BEILECTB;

2. HayuuTbcs cocTaBisATh ypaBHEHUS pEeaKIMii B
MOJIEKYJISIPHOM, HOHHOM U KPaTKOM HOHHOM
BHJIE;

3. HayuuTbcs IpOBOANUTE PEAKIIMU
B3aUMOJICMCTBUS COJIEU C KUCIOTaMU, IIeJI0YaMHU
U MEXy coO0i

4. HayuuTbcs IpOBOAUTH KAUECTBEHHbBIE
peakiy B3auMOICHCTBHA Ha Ccylb(daT, XJI0pu/,
CHJIMKAT U KapOOHAT aHUOHBI.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB:
(ménouu, KUCIOTHI, COIH), HHIUKATOPBI,
MIPOOUPKH, MUTIETKH.

Jlaboparopuoe 3anstre Ne5. KauecTBeHHBIE

PEAKIMHU Ha KaATUOHBI METAJIJIOB.

MeTamisl 1 HU3CJINA U3 HUX, COIPUKACASACH C
BO31yXOM, BOJIOI71 N pa3JIMYHBIMU arp€CCHBHBIMU

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHBOB
pa3IMYHBIX KUCJIOT, IIeJIoYel. MeTasisl:




peareHTamMu, MOCTENeHHO MOIBEPraloTcs
pa3pyleHuo, KOPPO3UH.

Kopposus — 1o paspyuienue merasiia B
pe3yabTare ero (Pu3NKO-XUMHUIECKOTO
B3aUMOJICHCTBHUS C OKpY»Katolen cpenoi. [Ipu
3TOM METAJLIBI OKUCIISIFOTCS ¥ 00pa3yIoT
MIPOJYKTHI, COCTAaB KOTOPBIX 3aBUCUT OT yCIIOBHIA
KOPPO3HH.

emu paboThI:

1. O3HaKOMHTBCA € IPOLECCAMH XUMUYECKON
KOPPO3UHU U HEKOTOPHIMU METOAaMH OOpPHOBI C
KOppO3HEN;

2. Hayuutbcs coCTaBNsATh ypaBHEHUS PEaKIIHii B
MOJIEKYJISIpPHOH (hopme.

AJTIOMUHHM, 0JI0BO, CBUHEII, JKEIIE30




4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreyeHue
I[HSI pcam3anuu MnmporpamMmbl y‘-IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIONUME CIICHIUAIBHBIC

IIOMCIICHMA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOTO MOMEIIeHU ST

OCHaIIIeHI/Ie CIICHIUAJBbHOI0 ITOMECIICHUA

KabuHeT ecTeCTBEHHO-HAyYHBIX
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.;

Tepmomertpsr TJI prytabie—10 mrt.;

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, 6eccpouHo;
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. ipocBenierust 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 Xumus . yueOHOoe mocoOue IJs CpelHero mnpogecCHOHATHHOTO
obpazoBanmsi / 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 FOpaiir [caiit]. — URL: https://urait.ru/bcode/535460 (nara oOpareHus:
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. EnuHas koJuleKIus IUQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB

collection.edu.ru/ (mata oopamenwus: 29.01.2024). — TeKcT : 3ACKTPOHHBIM.

2. decTuBaib

neagarorutdCCKmux

naen

"OTKpBITHIH

ypOK"

. carr. — URL : http://school-

URL

CauT. -

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

3. Ilencoser : IlepBblil HAalMOHAJBHBIN IMCUXOJOTO- 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/ (zara oopamenwus: 29.01.2024). —
TekcT : 3NeKTPOHHBIH.
6. Xumus. OOpa3oBaTeNbHBIA CalT I MKOIBHUKOB : cait. - URL : http://hemi.wallst.ru/ (nara
obpamenus: 29.01.2024). — TekcT : 3ICKTPOHHBIN.

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 N OLCHKaA PE3YJIbTAaTOB OCBOCHHSA AWCHUILIMHBI OCYIICCTBIISACTCA IPCIIOJaBaTCIIEM B
IMPpONHECCE TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

5.1 Texymuii KOHTPOJIb

1TP61, I11P62, I1P63,
1TP64, 11P65, I1P66,
1IP67, I1P6S, I1P69,
IIP610, IIP611, IIP612.
JIP3, JIP5,JIPY, JIP12,
JIP13, JIP20,

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

MPI, MP2, MP3, MP4,

MP7, MPS8, MP9, MP10,

MPI1, MP12, MP13,
MP16, MP21, MP22,
MP24, MP26, MP28,
MP30, MP33, MP38,
MP39, MP45, MP46

KoHTtponmmpyemslie Kontpompyemsie HanmenoBanue Kpurepnn onenku
Ne | paznensl (Tembl) yueOHOI pesyabTatel (OK, IIP, OLICHOYHOI'O
JIUCLUTUINHBI JIP, MP) CpeJIICTBA
1 | Pa3gen 1 Opranunueckas OK 01, OK 02, OK 03, Kontponbnass | Kpurepuu onieHuBaHus
XUMUSA OK 04, OK 05, OK 06, pabora TecTa:
OK 07, OK 08, OK 09 Tecr 3a Ka)KJbpli PaBUIIbHBII

oTBeT 10amn

3a HenpaBWIbHBINA OTBET
— 0 6amos

Kputepun orieHnBanus
KOHTPOJIbHON pabOTHI:
«OTIUYHO» -
TEOPETUYECKOE
coJiepKaHue Kypca
OCBOEHO ITOJIHOCTBIO, 0€3
npo0esoB, yMEeHUS
c(hOopMHUPOBaHEbI, BCE
peayCMOTPEHHBIE
MporpaMMoil yueOHbIe
3aJJaHHs BBITOJIHEHHI,
Ka4eCcTBO UX
BBITIOJIHEHHSI OIICHEHO
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BBICOKO.
«Xopoo» -
TEOPETUYECKOE
coJiepKaHue Kypca
OCBOCHO TOJIHOCTHIO, 0€3
npo0eoB, HEKOTOPHIE
yYMEHUS CPOPMHUPOBAHBI
HEJI0CTaTOYHO, BCE
PeyCMOTPEHHBIC
pOTrpaMMOii yueOHble
3aJJaHHsI BBITIOJIHEHHI,
HEKOTOPBIEC BUBI
3aJJaHHiA BBITIOJIHEHBI C
ommnOKaMu.

«Y IOBJICTBOPUTEIILHOY -
TEOPETUYECKOE
coJiepKaHue Kypca
OCBOCHO YaCTHYHO, HO
poOesIbl He HOCST
CYIIIECTBEHHOTO
Xapakrepa,
HEOOXOIUMbIC YMEHHS
paboThl C OCBOCHHBIM
MaTeprajJoM B OCHOBHOM
c(OpMHPOBAHBI,
OOJIBIIMHCTBO
PEIYCMOTPEHHBIX
nporpaMMmoil ooydeHus
y4eOHBIX 3aaHui
BBINIOJIHEHO, HEKOTOPBIE
U3 BBIITOJTHEHHBIX
3aJaHMui coaepxKar
OIIHUOKH.
«HeynoBneTBopUTEIHHOY
- TEOPETUIECKOE
coJiepKaHue Kypca He
OCBOEHO, HEOOXOAUMEIE
YMEHUS HE
c(OpMHUPOBAHBI,
BBITOJIHEHHBIE YUeOHbBIE
3aJJaHus COJIEPKAT
rpyOble OITHOKH.

Tema 1.1
TeopeTnyeckue OCHOBBI
OpraHN4YeCKOM XUMHH

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06
11P62, I[1P69,JIP3, JIPS,
JIPY, JIP12, JIP13,JIP16,
JIP17, JIP18, JIP19,
JIP23, JIP24, JIP25,
JIP26, JIP32, JIP34
MPI, MP2, MP3, MP21

Tect
JIMKTaHTHI

Kpurepun onienuBanus
TecTa:

3a KaXIbli TPaBUIIbHBIN
oTBeT 106amn

3a HenmpaBWIbHBINA OTBET
— 0 6annos

Kpurepun onieHuBanus
XUMHYECKOTO AUKTAHTA:
3a KaKJIbli PaBUIIbHBIN
oTBeT -1 Oann
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3a HenmpaBWIbHBINA OTBET
— 0 6ayoB

Tema 1.2 OK 01, OK 02, OK 03, Tect Kputepuu oriennBanus
VYrneBonopozs OK 04, OK 05, OK 06, JIMKTaHTBI TecTa:
OK 07, OK 08, OK 09 [IpakTrueckas | 3a KakJbli MPaBUIbHBIN
1IP61, I1P62, I1P63, pabota oTBeT 106amn
I1IP64, I1P69, [1P610, (mpakTuyeckoe | 3a HEMPaBUJIBHBIA OTBET
IIPo12. 3a/IaHKE) — 0 GamtoB
JIP20, JIP22,JIP25, Kputepuu orieHnBanus
JIP29,JIP32, JIP34 XMMHYECKOro JUKTAHTA:
MPI, MP2, MP3, MP4, 3a KaxJ1bli MPaBUIIbHBIN
MP7, MP8, MP9, MP10, otrBeT -1 dait
MPI1, MP12 3a HenpaBWIbHBINA OTBET
— 0 6atoB
Kpurepuu ornieHuBaHus
MPaKTUYECKOT0 3aaHus:
3a npaBUJIbHBIN
ITOPUTM PEIICHUS
3a7ay4 -1 0asur
Tema 1.3 OK 01, OK 02, OK 03, Tecr Kpurepuu onienuBanust
Kucnopoaconepxariue OK 04, OK 05, OK 06, JIMKTaHTHI TecTa:
OpraHUYECKHE OK 07, OK 08, OK 09 [IpakTuueckas | 3a KaKIblid IPaBUIIbHBII
COEIMHEHUS IIP61, I1P62, I1P63, pabora orBeT 10amn
I1P64, I[1P69, I1P610, (mpakTuyeckoe | 3a HEMPaBUJIHHBIN OTBET
IIP612. 3a/IaHHE) — 0 0ayutoB
JIP20, JIP22,JIP235, Kpurepun onienuBanus
JIP29,JIP32, JIP34 XUMHUYECKOT'0 IUKTaHTAa:
MPI1, MP2, MP3, MP4, 3a Kax bl TPaBUIIBHBIN
MP7, MP8, MP9, MP10, oTBeT -1 Oamn
MPI11, MP12 3a HeMPaBWIbHBIA OTBET
— 0 OamIoB
Kpurepun onienuBanus
MPAKTHYECKOTO 3aJaHMUs:
3a nmpaBUIbHBIN
QITOPUTM pELICHUS
3amad -1 Oamn
Tema 1.4 OK 01, OK 02, OK 03, Tect Kpurepun onieHnBanus
A3oTcoaepikaiiye OK 04, OK 05, OK 06 TecTa:
OpraHu4YecKHue I1P62, ITP69,JIP3, JIPS, 3a KaXabli TPaBUIIbHBII
COEIMHEHNUS. JIP9, JIP12, JIP13,JIP16, orBeT 10amn

JIP17, JIP18, JIP19,
JIP23, JIP24, JIP25,
JIP26, JIP32, JIP34
MPI1, MP2, MP3, MP21

3a HenpaBWIbHBINA OTBET
— 0 6amos

3a mpaBWJIbHBIN
QITOPUTM PELICHUS
3aja4 -1 6amn
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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, 3a7a4 -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 IMOJIHOCTHIO, 6€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
3aJlaHHid CoJIepKAT
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
XUMUYECKUX HJIEMEHTOB
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 BeliecTna. 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 HeMpaBWIbHBIA 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
3agayd -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, IIPAKTUYECKOr0 3aJaHus:
JIP25, JIP26, JIP27, 3a mpaBUJIbHBIN
JIP28, JIP29, JIP34 QJITOPUTM PELICHUS
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/IaHHE) 3a HenpaBWIbHBINA OTBET
IIP611, ITP612 — 0 6amoB
JIP2, JIP3,JIP9, Kpurepuu onennBanus
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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15 | Tema 2.8 Xumus u xu3abp | OK 01, OK 02, OK 03, Tect Kpurtepuu orieHuBaHuUS

OK 04, OK 05, OK 06 TecTa:

IIP62, I1P63, I1P65, 3a Kax bl TPaBUIIBHBIN
IIP69, I[1IP610, [1P611, oTBeT 106amn

JIP2, JIP3,JIPS, 3a HenpaBWIbHBINA OTBET
JIP9,JIP20, JIP27, JIP2S, — 0 6atoB

JIP29, JIP32, 3a mpaBUJIbHBIN

MP2, MP3, MP4, MP7, AJTOPUTM PELICHUS
MP9, MP10, MP11, 3a7ay4 -1 Oasur

MP24

5.2 IlpoMe:kyTOUYHAsI aTTeCTAIUS

[TpomesxyTouHasi aTTecTalysi 00yJaroIuXcs OCYIIECTBISIETCS 110 3aBEPIICHIH U3yYCHUsT YIeOHOTO
npeaMera «XUMHUsD U NT03BOJISET OIPENEIUTh KaUECTBO U YPOBEHb €€ OCBOCHHS.

dopma IpoOMEKyTOUYHOU aTTECTALUHU TI0 TpeAMETY «XuMus» — U HepeHIupOBaHHbIN 3a4eT

PesyabTaTsl
o0yueHust

OueHo4YHbIE CpeCcTBA
JJIS1 TPOMEKYTOYHOM aTTecTaluu

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

Bup oneHoUHOTO CpencTBa — TECT

1.CxemMa pacnpe/ielieHHs AJIEKTPOHOB IO CJIOSM B aTOME XMMHUYECKOI0 3JIEMEHTA,
00pa3yIoIIero COeMHEHNUs, COOTBETCTRYIOIKE 00muM Gopmynam H29 u 303

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

2.Ps 31eMeHTOB, pacHOI0KEHHBIX B MMOPSAIKE YBEIUUEHHUS aTOMHBIX PaInyCoOB:
1)S, P, Si 2)P,S,0 3)Se S, 0 4)Be, B, Al

3. Okcup yrnepona (IV) sBnsercs

1) amdoTepHBbIM 2) KUCTOTHBIM 3) HECOJIE0OPA3YIOIINM 4) OCHOBHBIM
4.HeoOpatumasi XUMHUECKasi peaklys MPOU30HAET NpH CIMBAHUU PACTBOPOB
BEUIECTB, (DOPMYIIBI KOTOPBIX:

1)KOH u NaCl 2)CuCI2 u KOH 3) MgCI2 u HNO3 4) Al2(SO4)3 u
Cu(NO3)2

5.BepHbI 11 ciaenyonue BhICKa3bIBaHUs?

A. CreneHb oKHCIIeHUs aTOMa Xpoma B coenuaennn CrO paBHa +3

b. Crenens oxucnenus atoma xpoma B coenquHennn Cr203 pasHa +3

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

6. C paz6aBiieHHOW CEpHON KUCIIOTOH pearupyror:

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

Kpurepunu onienxu: Beimonneno 90-100% 3ananuii-onenka —«S»

80-89% - ortenka «4»

70-79% - omenka «3»

Memnspuie 70% oneHka «2»
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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 »dJIEKTPOHOB IO DHEPreTUYECKUM YypOBHAM 2e, 8e, 2¢
coorserctyer 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 COETUHEHUSIX
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 KOHIIGHTPUpPOBAHHAs 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) coenunenusi, OBP, romorennas
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 KOTOPHIX MOKHO OCYIIECTBHUTH
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 ocajaka. (50).

14. PaccraBbTe K03 (PUIMEHTHI B ypaBHEHUH PEAKIIMH C IIOMOIIBIO 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
THPOKCHI-HOHOB paBHa 107 Moub/1L.

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

18. Onpenenute maccoByro foito caxapo3bl C12H22011 B Boje, eciin U3BECTHO,
4TO TEMIIEpaTypa 3aMep3aHus 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 kucioTon 162,51 nunka, coaepxaiiero 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 COCMHEHUSIX
2. YBEJIMYHUBAIOTCS PAJNYChI aTOMOB
3. yMeHbIIIaeTcs BOCCTAaHOBUTEIbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB
4. yBEeTUYHMBACTCS BBHICIIAS CTETICHh OKHCIICHUS 3JIEMEHTOB B COCTMHEHUSX
3. @akTop, HE BIUAIOIMINUNA HA CKOPOCTh XUMHUECKHUX PEAKIIHIA,
1. xaranuzarop
2. cnoco0 MOJTy4eHUs! 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 PTYTH, KOTOpOE€ OTrpaHUYMBAET €€ MPHUMEHEHHE 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 JIJIsI 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. YcraHoBUTE COOTBETCTBUE MEXAY MCXOAHBIMU BEIIECTBAMU U MPOIYKTaAMH
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, snnorepmuueckas
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  kumcnmorel. Ompenenure 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 00pasiia BoAbl C MOCTOSHHOMN YKECTKOCTBIO.
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 >KecTKOCTb BOJbI, eciu Ha TuTpoBaHue 100 mi obpasua 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 ymsaruenus 200 i Boxasl morpedoBasiochk 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 3HaHUS U3YYEHHOT0 MaTepualia Mo 3a1aHHON
TeMe, MPOSBICH TBOPUECKUH MOJXOJ NMPH OTBETE Ha BOIMPOCHI, YMEHHE TTyOOKO
aHaJIM3UPOBATH MPOOJIEMY U JieiaTh 000OIIAoNIe BBIBOMBI; padoTa BBITIOTHEHA
IPaMOTHO C TOYKHM 3pPEHHUsI MOCTaBJIEHHOW 3ajjauu, T.e. 0e3 OMMOOK U HEe0YETOB
WIH JIOTYIIEHO He 0oJiee OJJHOTO HEe0UeTa OLEHKa «5».
KOHTpOJIbHAss paboTa NpeACTaBiIeHAa B YCTAaHOBJEHHBIM CpOK W odopmieHa B
COOTBETCTBUM C H3JIO)KEHHBIMH TPEOOBaHUSMU; MOKa3aH JAOCTATOYHBIH ypPOBEHb
3HAHMSI U3YYEHHOI0 MaTepHajia Mo 3aJaHHOM TeMe, IPOsIBJIEH TBOPUECKHUH MTOAXO0]
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IIpU OTBETE HAa BOIPOCHI, YMEHUE

aHaATM3UpPOBaTh NpodiaeMy U JenaTh 0000IIaoNne BIBOABI; padoTa BBHIIIOJIHEHA
MOJTHOCTBIO, HO JIOMYIIEHO B HEH: a) He Oosiee 0THOM HerpyOoi OMIMOKH U OJHOTO
HejodeTa 0) uiu He 0oJiee IBYX HEJJOUETOB OICHKA «4).

KOHTpPOJIbHAsI paboTa Mpe/CTaBlIeHa B YCTAHOBJICHHBIN CPOK, MpH odopmiieHUU
paboThI JOMYIICHB HE3HAYUTEIHHBIC OTKIOHEHHUS 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-TPEeX HErpyObIX OMIHOOK,

') oHa HerpyOas ommubKa 1 TpHU HEJoYeTa,

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 ¢damunmio ydeHoro, otkpsiBmiero I13, u rom ero OTKpHITHS
Mengenees, 1869
3anummuTe GopMyIly IEpBOTO BellecTBa Kiacca aakanoB CHy
3anumure Ha3BaHue BemecTBa ¢ popmynoit CgHig — okTan
9. Yro B Ha3BaHUAX OPTaHUYECKUX BEIIECTB MOMOTAET OINPENEIHUThH KIIAcC
coeiMHEeHuH — cyppukc
10. Harumwre  ¢aMuaui0  y4€HOTO, CO3AABIIETO  TEOPHIO  CTPOCHHUS
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. Hanumire Ha3BaHKE JECATOTO BEIIECTBA - 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 ~

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

- «XOopouio» - TEOPEeTUYECKOE COJEp)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 IpoOernos,
HEKOTOpble YMEHHS C(QOPMHPOBAHBI HEJOCTATOYHO, BCE NPEAYCMOTPEHHBIC INPOrpaMMON yueOHbIE
3aJlaHus BBIMOJIHEHBI, HEKOTOPbIE BU/IbI 331aHUI BBIMIOJIHEHBI C OIIHOKAMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO YacCTHUYHO, HO
npoOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOoOXOIWMble YMEHHsS paboThl C OCBOEHHBIM
MaTeprajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLUIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOIl 0OydeHUs
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKAT OLIUOKU.

- «HeynoBrneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOMMBbIe
yMeHHs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbBIE YUeOHbIE 3a/1aHUs COJIEPKaT TPyObIe OIMINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipunoxenne 1

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/Ta0OPATOPHBIX 3aHATUNA HCIOJIb3YIOTCS
CJIEYIOIME NIEarOTHYeCKUE 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 IpoLecca v 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 Kontpons 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
OMOLHMOHAJIbHBIX

47




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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