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1. TACITOPT ITPOI'PAMMBI YYEBHOM JACIHUITINHBI
«XUMMHUSA»

1. O0mas xapakrepucTHKa padoueil mporpaMMsbl 001Ie00pPa30BATEJbHON IMCIHUIIIHHBI
«XumMusi»

1.1. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHO#H mNpodeccHOHATbHONH 00pa3oBaTeibHOI
NMPOrpamMMbl

Pabouas mporpamma o01ieo00pa3oBaTenbHON AUCHHUILTUHBI «XUMHEs» siBIsieTcs yacThio [TIICC3
B cooTBeTcTBUU ¢ PI'OC 1o cnenuansHocT 44.02.02 «IIpenonaBanne B HaYaIbHBIX KIaccax».
OO1eo0pa3oBarebHas AUCIUIUINHA «XHUMHUs» BXOIHUT B 0OLICOOpA30BATEIbHYIO MOATOTOBKY U
OTHOCHUTCS K 0230BBIM yUEOHBIM IIPEIMETaM.

1.2. e 1 MUIaHUpYeMble Pe3yJIbTAThl 0CBOECHHS THCIIHIIJIHHbBI:
1.2.1. Heanb u 3agaun 001eo0pa3oBaTeIbHON JUCIHIIINHBI

Copep:xanue mporpaMMbl 00111€00pa30BaTENIbHON TUCHUIUIMHBI « XUMHUS» HAPaBICHO
Ha JOCTW)KEHUE CIEAYIONINX esaeH 1 3a1a4:
®opMUPOBAHKE Y CTYJACHTOB MPEJICTABICHUS O XUMUYECKOM COCTABIISIONIEH €CTECTBEHHO-

HAy4YHOW KapTHHBI MMpa KaK OCHOBBI IIPUHATHS PEUICHUM B )KM3HCHHBIX M IIPOU3BOJCTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOIO [TOBEACHUS B IPUPOAHON CpELE.

3agayu AMCHMILVINHBI:
- chopMupoBaTH MOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XMMUYECKHX MPOIIECCOB U SIBICHHM
B OKpyXaromel cpexe, LEJIOCTHOM  HAay4YHOM  KapTHHBl MHUpa, B3aUMOCBSI3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
- pa3BUTh YMEHUS COCTABIATH (POPMYJIBI HEOPraHUYECKHX U OPTaHMYECKUX BEUIECTB, YPaBHEHUS
XMMHUYECKHX peaKkUHil, OOBSICHATh MX CMBICI, HMHTEPIPETHPOBATH PE3yJIbTAaThl XUMHUYECKUX
JKCIIEPUMEHTOB,
- cpopMHpOBAaTH HABBIKM IPOBEAEHUS MPOCTEHIIMX XUMHYECKMX OSKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJNIOZICHHEM TMpaBWwil O€30MacHOro oOpalleHus ¢ BEIIeCTBAaMH U
71a00paTOpHBIM 000PYIOBaHUEM;
- pa3BUTh YMEHHUS HCIIOJIB30BaTh HMH(OPMAIMIO XWMHYECKOTO XapakTepa W3 pa3IMyHbIX
HCTOYHUKOB;
- copMHpOBaTh YMEHHUSI IPOTHO3UPOBATh IMOCIEACTBUS CBOECH NEATEIBHOCTH M XUMHUYECKUX
IPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOLIECCOB;
- chopMupoBaTh MOHUMAHNE 3HAYUMOCTU JOCTHKEHUH XMMHYECKONM HAyKH U TEXHOJOTHH IS
Pa3BUTHS COIMATBLHOM M MMPOU3BOJICTBEHHOMU cep.

1.2.2. IInanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pa30BaTeNIbHON IUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Cogepxanne 0011e00pa30BaTeNbHON TUCITUILINHBI « XUMHs» HAMpPaBICHO HA JTOCTHXKEHUE BCEX

nuyHOCTHBIX (manee — JIP), meranpeamernbix (maiee — MP) m mpeamerssix (manee — IIP)
pe3yabTaTtoB o0ydeHus1, permameHTHpoBaHHBIX @I'OC COO u ¢ y4eToM MpUMEPHOM OCHOBHOM

o0Opa3oBaTenbHO# mporpamMmoii cpeaHero obmiero oopazosanus (IIOOIT COO).



Oco0oe 3HaueHue y4yeOHBIN MpeaMeT «XUMHS» UMeeT Ipu (POPMHUPOBAHUHU U Pa3BUTHU

00X KOMITETEHIIUH.

B pesynprare ocBoeHHs 0011€00pa30BaTENBbHOrO Y4eOHOrO MpeaMera OOydarouuiics

OOJIKCH 3HATh U YMCTh!:

OK 01 BeiGupath criocoOsl perieHus 3a1a4 npo(eccHoHaNbHON AeATENbHOCTH TPUMEHUTENHHO
K Pa3JINYHBIM KOHTEKCTaM;
OK 02 Mcronb30BaTh COBpEMEHHBIE CPENICTBA MOMCKA, aHAJIN3a U MHTEPIIPETallui HH(OpMAaIHH,
U UH(OpPMAIIMOHHBIE TEXHOJIOTUHU JJIS BBIIOJHEHHUS 337a4 NPo(ecCHOHANIBbHOM AesATeIbHOCTH;
OK 03 IImanupoBaThb W pealM30BBIBATH COOCTBEHHOE NPO(ECCHOHANBHOE W JUYHOCTHOE
pa3BUTHE, MPEIIPUHUMATENBCKYIO JEATENbHOCTh B MPO(ECCHOHAIBHON cdepe, HCI0Ib30BaTh
3HaHUS MO0 (PMHAHCOBOM 'PAMOTHOCTH B PA3ITUYHBIX JKU3HEHHBIX CUTYAIUIX;

OK 04 D¢ddexTnBHO B3aMOEHCTBOBATh U pab0OTaTh B KOJIJIEKTUBE M KOMaH/Ie

OK 07 CopelicTBOBaTh COXPaHEHHIO OKPY’KAIOIIEH Cpelbl, pecypcocOepekeHUI0, PUMEHSITh
3HaHUS 00 W3MEHEHWHM KIMMAaTa, NPUHIMIBI OEpeKIMBOTO TPOU3BOACTBA, A(P(PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYANHBIX CUTYALUAX;

Koa n
HAHMEHOBaHHE
bopmupyembIx
KOMIIeTeHIInii

IlnanupyemMble pe3y/bTaThl 0CBOCHHS TMCIHUIIJIHHBI

Oomrue

JAucuunimHapHbie

OK 01. Bribupats
CIOCOOBI peIIeHUs
3ama4y
po¢eCCHOHAITBHO
7| JIeSITeIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

B uwacTtu Tpy10BOrO BOCITUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHUE
LICHHOCTH MacTepCTBa,
Tpynoiooue;

-  TOTOBHOCTb K  aKTHUBHOM
IEATEIbHOCTH TEXHOJIOrMYECKON
U COLMAIBHOW HANpPaBIEHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATh,
IUTAHUPOBATh U CaMOCTOSITEIHHO
BBITIOJTHSITH TaKyIO JESATEIHHOCTD;
- MHTEpEeC K pas3nudyHbiM cdepam

npoecCuoHATBLHOM
NeSITeNIbHOCTH,

OBnaneHue YHUBEPCATbHBIMU
y4eOHBIMU MO03HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a3oBEIE JIOTHYECKHE
JEUCTBUS:

- CaMOCTOSITENIbHO
dbopmynupoBath "
aKTyaJU3HpOBaTh npo0iemy,

paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIH
HpI/I3HaK NJIn OCHOBaHUsA  IJId
CpaBHEHHS, KilacCH(DUKAIUU |
0000111eHN;

- ONpPEAEATh eI AeATEIbHOCTH,
3a/1aBaTh NapaMeTpbl U KPUTEpUU

- BJIaAaCTb CHUCTEMOM XHMHUUYCCKHX

3HaHWH, KoTOpas BKJIFOYAET:
OCHOBOIIOJIararomue IIOHATHUA
(XUMUYEeCKUH 3JIEMEHT, aToM,

AIIEKTPOHHAsI 000JI0UKa aToMa, S-, P-,
d-a7eKTpoHHBIE OpOWTAM aTOMOB,
HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, CTEIICHB
OKHCJICHMS, XHUMHYECKas  CBSi3b,
MOJIb, MOJIIpPHAsE Macca, MOJISPHBINA

00BeM, YTJICPOTHBIN CKEJIET,
(GyHKUMOHATBHAS TPYIIa, pauKall,
U30MepHs, HU30MEPHI,
TOMOJIOTUYECKUN  psifi, TOMOJIOTH,
YTJIICBOIOPOIBI, KHCIIOPOJI- u
a30TCOJEpIKaIIIHe COEIMHEHMUS,

OMOJIOTUYECKH AaKTHUBHBIC BEICCTBA
(YyrneBobl, )KUpPbI, OETKK), MOHOMED,
MoJIuMep, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS,
KPUCTAJUIMYECKasi pPEIIeTKa, THUIIbI

XUMHUYECKUX peakuuii
(OKHCIIMTEIBLHO-

BOCCTAaHOBUTECIILHEIC, 9K30-U
SHJIOTEPMUYECKHE, peakuuu
HOHHOI'O oOMeHa), pactBop,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI,

SJICKTPOJIUTHUYCCKAA Jucconuanui,
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X TOCTH)KEHMUS,
- BBIBIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHTh  KOPPEKTHUBHI B
JIeATEIIbHOCTD, OIICHHBATh
COOTBETCTBUE pe3yIbTaToOB
LIEJISIM, OIICHHBATh pHUCKH
MIOCCACTBHI ACATCILHOCTH;

- pa3BUBATH KpeaTUBHOE
MBIILIEHUE npu perieHnu
YKU3HEHHBIX TTPOOJIeEM

0) 6a30BbIE  MCCIIENOBATEILCKHUE
NICUCTBUA:

- BIaNeTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM M MPOECKTHOM

ACATCIIbHOCTH, HaBbIKAMU
paspelnieHus mpoodieM;

- BBISABIIATE MPUYUHHO-
CJIICACTBCHHBIC CBA3HU 148
aKTyaJu3HpOBaThH 3amauy,
BbIABUT'AThb I‘I/IHOTGBy cec peH_IeHI/IH,
HaXOJIUTh aApPTYMEHTHI TUIS
JIOKa3aTelIbCTBa CBOMX
YTBEPKICHHUI, 3a71aBaTh

napaMeTpsl ¥ KPUTEPUU PELICHHUS;
- aHaJU3UpOBATh IOJIyYCHHBIE B
Xone pelieHus 3a1a4u
pe3yabTaThl, KPUTHYECKH
OLICHMBAaThb UX JOCTOBEPHOCTb,
IIPOTHO3UPOBaTh HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMEThb NEPEHOCHUTHh 3HAaHUS B

IMMO3HABATCIIbHYIO u
MPaKTUYECKYIO obnactu
KU3HEACATCIIBHOCTH,

- YMETh MHTETPUPOBAThH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIABUIaTh  HOBBIE  HJCH,
npezmaraTb OpI/II‘I/IHaJ'H:HBIe
MOAXObI U PEIICHHUS;

- CHOCOOHOCTH UX HCIIOJIL30BaHUS
B II03HABATEIILHON M COLIMAIBHOU
MPAKTUKE

OKUCITUTEND, BOCCTAHOBUTENb,
CKOPOCTb ~ XMMHYECKOW pEaKlHH,
XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI  (TEOopHUs  XUMHUYECKOIO
CTPOCHUSI OPraHMYECKHX BEIIECTB
AM. Bbytneposa, Teopust
ANEKTPOJUTUYECKON  JAMCCOLMALINH,
MepUOINYECKU I 3aKOH J.N.
MenneneeBa, 3aKOH COXpPaHEHHs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM  S3BIK  XUMHH,
dakrosornueckue  CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJYYCHUU H
Oe3omacHOM HCIOJIb30BaHUU
BAKHEUIINX  HEOPraHUYECKUX U
OpraHMYECKUX BEUIeCTB B OBITY U
[IPaKTUYECKON JeATEIIbHOCTH
YEJI0BEKa;

- YMETb BBIIBJIATh XapaKTEPHbIC
MPU3HAKU u B3aUMOCBSI3b
WU3YYEHHBIX IOHATUWA, IPUMEHATH
COOTBETCTBYIOIIUE TMOHATHS  TMpHU
ONMCAaHUU CTPOEHUSI U CBOMCTB
HEOPTraHWYECKUX M OPraHuYeCcKuX
BEIIECTB M MX MPEBPALLCHUN;
BBISIBJISITh B3aUMOCBSI3b XUMHUUYECKHUX
3HAHUU c MOHSTHUAMU u
MPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIIOJIb30BaTh
HaVMEHOBAHMS XUMHUYECKHUX
COCTUHEHUU MEXIYHAPOIHOTO
co103a TEOPETUYECKOMN u
NPUKIATHON XUMUU U TPUBUAIbHBIC
Ha3BaHUs  BAXKHEWMIIMX  BELIECTB
(3TUNIeH,  aleTWIeH,  TJIMIEPHUH,
dbenon, dopmanbaerua, yKCyCHas
KHCIIOTA, TJMIMH, YrapHbId ras,
YIJIEKUCHIBIA a3, aMMHAK, TallleHas
U3BECTb, HeramieHas U3BECTb,
NIATHEBAst corla U JIpYyrux),
COCTaBIIATh bopmybl
HEOPraHWYECKHUX M OPraHHYeCKHUX
BEILECTB, YPABHEHUS XUMHUYECKHUX
peakuui, OOBACHATH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE
XUMHYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIUMU
SKCHEpUMEHTaMU M 3alHACIMHU
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

- yMETh YCTaHABIIMBATh
MPUHAJICKHOCTh M3YUYEHHBIX

5




HCOPTaHUYCCKUX U OPraHuYICCKUX
BCIIECTB K ONPCACICHHBIM KilacCaM

u rpymnmnam COCIMHEHMUI,
XapakTepu30BaTb HMX COCTaB H
BAKHENIIME CBOWCTBA; OINPEICIATH
BHUJIBI XHUMHYSCKHX CBs3CH
(koBaJIeHTHA, HOHHAaA,
MEeTaJJINYeCcKas, BOJOPOIHAS), THUIIbI
KPHUCTAJUIMYECKHUX peLeToK
BCIIIECTB; KJ1IacCU(PUITUPOBATH

XUMHUYECKHUE PEaKIINH;
- copmMupoBaTh MpPEICTaBICHUS: O

XUMHUYECKOU COCTAaBJIIOIIEN
€CTECTBCHHOHAYYHOU KapTHUHBI
MHpa, pOJIM XUMUU B TO3HAHUU

SIBIICHUI TIPUPOIBI, B HOPMUPOBAHHUH
MBIIUICHUSI ¥ KYJIbTYPbl JUYHOCTH,
ee (YHKIMOHAIBHOW TPaMOTHOCTH,

HE00XO0AUMOMI IUIA pereHus
MPAKTHYIECKHUX 3a1aq 51
3KOJIOTMYECKHU 000CHOBAHHOI'O

OTHOILEHUSI K CBOEMY 3/I0pPOBbIO U
MPUPOJHON Cpelie;

- yMETb MPOBOAUTH pPacdeTbl I10

XUMHYECKUM bopmynam U
YPaBHEHUSAM XUMUYECKUX PEAKIUH C
HCIIOJIb30BaHUEM buznyecKknx
BEJINYMH, XapaKTEePU3YIOLIUX
BEILIECTBA c KOJINYECTBEHHOMN
CTOpPOHBI: MaccChl, o0Bvema
(HOpMaJIbHBIE ~ YCIIOBHSI)  Ta30B,
KOJIMYeCTBa BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBbIE

XUMHUYCCKUC 3HAHUA IS TMPUHATHUA
peH_IeHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX
CUTyanusx, CBA3AaHHBIX C
BCIICCTBAMU 1 UX MPUMCHCHUCM

OK
Hcnonb3oBath
COBpPEMEHHBIE
CpeICcTBa IOMCKA,
aHanm3a u
MHTEPIIpETAlUN
uHpopManun u
nH(pOpMaIMOHHBIC
TEXHOJIOTHH IS
BBITMIOJTHEHUS 3a1a4
npodeccuoHaIbHO
U IeATEeNbHOCTHU

02.

B obmactu 1EHHOCTH HAay4HOTO
MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HayKH u 00I11eCTBEHHOM
NPAaKTUKK,  OCHOBAHHOTO  Ha
Janore KYJIbTYD,
CIIOCOOCTBYIOILIETO  OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM
U YHUTATEIbCKOM KYJIBTYpPBl Kak
CPEACTBa B3aUMOACHUCTBUS MEXTY

- YMCThb IIJIAHUPOBATHL U BBIMIOJIHATH

XUMHUYECKUN SKCIEPUMEHT
(mpeBparteHus OpraHU4eCKHUX
BELICCTB pu HarpeBaHuy,

NOJIyYeHHE ITUJICHA U U3yUYCHHE €ro
CBOMCTB, Ka4ECTBCHHBIC PEAKIUU Ha
QIBJCTUABI, Kpaxmal, YKCYCHYIO
KUCIIOTY; JAeHaTypanus OeNKOB Ipu
HarpeBaHWHW, IIBETHBIE  PEAKIUU
0eNKOoB; HPOBOJNTH peakuu
HMOHHOTO OOMEHa, ONpPENeNiTh CPedy
BOJHBIX PACTBOPOB, KadeCTBEHHBIC
peakuu Ha cyibdar-, kKapOoHaT- U
XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemaTh
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JJFOABMU U TIO3HAHUA MI/Ipa;
- OCO3HaHWE€ IEHHOCTH Hay4YyHOH
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBIISAITh ~ MPOCKTHYIO U
HCCJIEI0BATENBCKYIO
NeATEeIbHOCTh MHIUBUAYATbHO W
B IPYIIIIE;

OsgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HABATEILHLIMHA
NIEUCTBUSIMU:

B) pabota ¢ napopmarmei:

- BIIaJCTh HABBIKAMH MOJIYYCHHS
uHpOpMALlUM U3  HMCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSTEIHEHO
OCYILECTBIISATh  TIOUCK, aHAJM3,
CHCTEMaTH3aIHI0 "
UHTEpHpeTanuio  uHpopMauu
pa3IMyHBIX  BUAOB U dopMm
Hpe/ICTaBICHNS;

- cOo37aBaTh TEKCTHl B PAa3IMYHBIX
dopMaTax ¢ y4eToM Ha3HAUYCHUS

uH(popMaIun u LEJIEBOM
ayJIUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
NIPEICTAaBJICHUS U BU3yaJIH3alliu;

- OIIEHHWBAaTh  JIOCTOBEPHOCTb,

JETUTUMHOCTh HWH(MOpMaIu, ee

COOTBETCTBUE  MPABOBBIM U
MOpPaJTbHO-ITHYECKIUM HOpMaM;

- UCIIOJIb30BaTh CpencTBa
nH(OpPMaAITMOHHBIX "

KOMMYHUKAIIUOHHBIX TEXHOJIOT U

B pelIeHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3ama4 c
co0uoIeHeM TpeOoBaHU
PrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
- BIIAJETD HaBLIKAMHU
pacro3HaBaHUS u 3QIIUTHI
uHpopManuu, HHPOPMALUOHHOM
0€30I1aCHOCTH JINYHOCTH;

OKCIIEPUMEHTANbHBIC  3a/a4dl 10
teMaM "Mertamnel" u "Hemeramnsr")
B COOTBETCTBHM C  MpaBHIIAMHU
TEXHUKH 0e30MacHOCTH npu
oOpameHud ¢  BeIIeCTBAMH U
1a60paTOPHBIM o0opyI0BaHUEM;
MPEJICTABIISITH PE3YNIbTATHI
XUMHYECKOTO  OKCIIEpUMEHTa B
dopme 3arucu ypaBHEHHA
COOTBETCTBYIOIIUX  peakuuii U
(dbopMyIUpoBaTh BHIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHATM3UPOBATH
XUMHYECKYIO nHdopmarmto,
MOJTy4aeMy0 U3 Pa3HbIX UCTOYHUKOB
(cpencTtB  MaccoBo¥l MH(pOpMAINH,
cetb HTEpHET U IpyTHE);

- BJAJETh OCHOBHBIMH METOJaMU
HAyYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHUN (HaOIOIeHNE,

HU3MEpPEHHE, AKCTICPUMEHT,
MOJICJIMPOBAHUE);

- yMETh TMPOBOAWTH pPaCYeThl IO
XUMHYECKUM dopmynam U
YpaBHEHHUSAM XUMHUYECKUX PEAKITUH C
HCIOJIb30BaHUEM buznuecKux
BEJIMYMH, XapaKTEPHUIYIOMNX
BEIIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: MAacchl, o0BeMa
(HOpMasibHbIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BEIICCTBA;
HCIO/Ib30BaTh CHCTEMHBIC

XUMHUYCCKUC 3HAHUA I HPHUHATHUA
pGI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusix, CBsA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

OK 04.
D¢ dexkTuBHO
B3aMMO/ICUCTBOBAT
b U paboTath B
KOJUICKTUBE "
KOMaHie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH u
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHNE HaBbIKAMU Yy4eOHO-
UCCIIEN0BATENIBCKON, IPOEKTHOU U
COLIMATILHOW JEATECIIBHOCTH;
OBnanenue YHUBEpCAIbHBIMU

- YMCThb IIJIAHUPOBATL U BBIMIOJIHATH

XUMHUYECKUN SKCIEPUMEHT
(mpeBparteHus OpraHUu4eCKHUX
BELICCTB pu HarpeBaHuy,

MOJIyYeHUE HTUJICHA U U3YYEHHUE €ro
CBOICTB, KaYE€CTBEHHBIEC PEAKIIMU Ha
alIbACTU/IBI, KpaxMmal, YKCYCHYIO
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KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAA NEITEIbHOCTD:

- TIOHMMaTh M UCIHOJIB30BaTh
MpPEUMYILECTBA KOMaHIHOW |
WHAUBUAYAIbHON pabOTHI;

- NPUHUMATH UEIHM COBMECTHOM
JeATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIUHHUPOBATH ACHCTBUS O €€
JOCTH>KEHHUIO: COCTAaBJIATh ILUIAH
JEHUCTBUM, pacIpeneisiTb poJid ¢
Yy4€TOM  MHEHHH  YYaCTHUKOB
00CyX/1aTh pe3yIbTaThl
COBMECTHOM PabOTHI;

- KOOPAUHUPOBATh U BBIOIHATH

paboTy B YCIOBHSX pEaJbHOTO,
BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aUMOJICUCTBU,

- OCYUICCTBIIATb  TIO3UTHBHOE
CTpaTeruyeckoe TIOBEJEHUE B
Pa3ITUYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPYECTBO u
BOOOpaKeHUeE, OBITH
MHUIIMATUBHBIM

OBnaneHue YHUBEPCATbHBIMU
PEeryIsTUBHBIMU JEHCTBUSIMHU:

r) IpuHATHE ce0sd U JIPyrux
JIONEN:

- TpUHMMATh  MOTHBBl U
apryMeHTbl JpYyruX JIojed mpu
aHaym3e pe3yIbTaToB
NeSITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIFOICH Ha OITMOKH;

KHUCTIOTY; JIeHaTypaiusi OelIKOB Mpu
HarpeBaHWHW, IIBETHBICE  PEAKIIHU
OEJIKOB; MIPOBOJIUTH peakuuu
WOHHOTO OOMEHA, OTPENIENITh CPEIy
BOJIHBIX PacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cyibdar-, kKapOoHAT- U

XJIOPpUA-aHUOHBI, Ha KaTuoH
aMMOHUA, peuiaThb
SKCIICPUMCHTAJIbHBIC 3aJa4du 1o

teMaM "Mertamnel" u "Hemeramnsr")
B COOTBETCTBHM C  MpaBHJIaMHU
TEXHUKH 0e30MacHOCTH npu
oOpameHud ¢  BeIIeCTBAMH U
1a60paTOPHBIM o0opyI0BaHUEM;
MPEJICTABIISIT PE3YNIbTATHI
XUMHYECKOTO  OKCIEpUMEHTa B
dopme 3arucu ypaBHEHH
COOTBETCTBYIOIIUX  pEAKUUUA U
dbopMynupoBaTh BHIBOJIBI Ha OCHOBE
ITHX PE3yJIbTaTOB

- pa3BUBaThH CIIOCOOHOCTb

NOHMMAaThb MHpP C  TO3ULUU

JPYTOro 4ej0BeKa;
OK 07.| B  obOmacth  SKOJOTHYECKOTO | - CPOPMUPOBATH MPEIACTABICHUS: O
ConencTBoBaTh BOCHUTAHUI: XUMHYECKOHU COCTAaBJISIONIEH
COXPAaHEHHUIO - c(OpMUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTUHBI
OKpYyXKarouieu HKOJIOTUYECKOU KyJIbTYpBI, | MUPA, pOJIM XHMHUU B TO3HAHUU
Cpenbl, MOHMMAaHUE BIUSHUS COLIMAIBHO- | SIBJICHUI MPUPOIBI, B GOPMUPOBAHUN
pecypcocOepekeH | SKOHOMHYECKHX TMPOIECCOB HA | MBIIUICHUS W KYIbTYpPhl JIMYHOCTH,
U0,  TPUMEHSTH | COCTOSIHHE MPUPOIHOM U | ee (YHKIMOHAJIHLHOW TI'PaMOTHOCTH,
3HAHUA 00 | conuanpHONW Cpenbl, OCO3HaHME | HEOOXOIUMOMN JUTSt peuieHus
U3MEHEHUU IJ100aJIBbHOTO XapakTepa | IpaKTHYECKUX 3a1a4 u
KIIUMaTa, IKOJIOTHYECKUX MPOOIIeMm; HKOJIOTMUYECKU 000CHOBAaHHOTO
MPUHIIMIIBI - IUTAHUPOBAHKE U | OTHOIIEHHUSI K CBOEMY 3I0pPOBbIO U
OepeKIMBOTO OCYILECTBIICHUE  JEUCTBUM B | IPUPOJHOM CpELE;
IIPOU3BO/ICTBA, OKpYyXarolle cpeae Ha OCHOBE | - yMeTh  cOONIoJaTh  IpaBHIia
7 heKTHBHO 3HAHUsL  1LeJed  YCTOMYMBOIO | 9KOJOTMYECKH 11e1ec000pa3HOro
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JIECTBOBATH
Ype3BbIYANHBIX
CUTYyalusx

B

pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMpUATHE JEHCTBUH,
IMIPUHOCAIIMX Bpel OKpy Karolen
cpene;

- yMEHUE MPOTHO3UPOBATH
HEOIaronpusITHIC

DKOJIOTHYCCKHUE IIOCIICACTBUS
MPEAIPUHUMAEMBIX NEUCTBUH,
npeaoTBpaniaTh ux;

- pacupenue OIThITa
NesITeIbHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

- OBIIQJICHHE HAaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U
COIIMAJIbHOM JIeATEIILHOCTH;

NOBEJCHUA B OBITY M TPYyIOBOH
JEATCIIBHOCTH B LEISAX COXPAHCHHUS
CBOEr0 3JI0pOBbSl U OKPYXKaIOILLEH
IPUPONHOM  CpElbl;  YYUTHIBATH
OIIaCHOCTH BOBHGﬁCTBHH Ha >KHBbIC
OpPraHU3MBbI OIIPENEICHHBIX BEIIECTB,

IIOHUMas CMBICJI IIOKa3aTCIIs
npeaeIbHON JIOITYCTUMOM
KOHI.[GHTpaI_II/II/I

2. CTPYKTYPA Y COJAEP)KAHUE OBIIIEOGPA30OBATEJBHOMN JUCIIUILINHBI

2.1. O6beM yueOHOI THUCHUNIMHBI U BUAbI Y4eOHOH padoThl

Buabl yueOHoii padoThI O0BeMm B yacax

O0bem 00pa30BaTeJIbHOM NPOrpaMMbl Y4eOHOM U CIUTIIHHbI 78
BT Y.
1. OcHOBHOe coepKaHue 72
TEOPETUIECKOE OOYUCHHE 20
IIPAKTUYECKUE 3aHATHS 40
71a00paTOPHBIC 3aHATHUS 12
2. IIpodeccnonanbHO OPHEHTHPOBAHHOE cojiep;KaHue 6

(comep:xaHue MPUKJIATHOTO MOTYJIsI)
BT ..
TEOPETHUECKOE 00yUCHHE 2
IIPAKTUYECKUE 3aHATHS 4
IIpome:kyTounas arrecranus (1ud¢epeHMpoBaHHbBII 3a4eT)




2.2. TemaTH4yeCKHUii IUVIaH U COIePKAHUE THCHUTITHHBI
Pasnea 1. OcHOBBI CTpOEHHUSI BellecTBa
Pa3nen 2. Xumuueckune peakiuun
Pa3nen 3. CtpoeHune U CBOICTBA HEOPraHUYECKHUX BelleCTB
Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB
Pa3nen 5. Kuneruueckue U TepMOIMHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peaKkuuii
Pasnen 6. PacTBopnl
Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI0BeKa

Coaepixanue 0011e00pa3oBaTeIbHOT0 Y4e0HOI0 MpeaMeTa «XuMHUsI»

HaumenoBanue ConepxaHue y4eOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmMupyembie
pa3aesioB U TeM JabopaTopHble H MPAKTHYECKHE 3aHITHS, MPUKJIATHON MOTYJIb KOMITETEHIIHH
1 2 3 4

OcHoOBHOE coiepxaHmne 72
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcHoBHOe coaep:kaHue 6 OK 01
Crpoenne atoMoB | TeopeTuueckoe ooyuenune 2
XAMIICCKUX CoBpeMeHHass MOJeNb CTPoeHHs aroma. CHUMBOJIMYECKUN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 DnekrponHas KoH(purypanus aroma. Kiaccuukarus XUMHYECKHX DIIEMEHTOB (S-, p-, d-3JI€MEHTBI).
fipupona BanentHple  JieKTpoHBL.  BaleHTHOCTHL.  DIEKTPOHHAs  NPHUpOJAa  XMMHUYECKOM  CBA3W. 2
XHMHICCKOH DJIEeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHYECKON CBsI3M  (KOBaJCHTHAs, HWOHHAs, MeETaUTHUecKas,
CBA3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00Pa30BaHUS

IIpakTHYecKkue 3aHATHS 4

Pemrenve 3aganmii Ha HCIOJB30BAaHUE XHUMHYECKOW CHMBOJIMKUA UM HAa3BaHWU COEIMHCHUH II0

HOMEHKJIAType MEXKIYyHApOIHOTO COI03a TEOPETHYECKOW W MPUKIAJAHON XHMHHA W TPUBHAIBHBIX

Ha3BaHWUU JUIS COCTABJICHUS XHMUYECKHUX (OPMYJ IBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYJIb(MHUIOB,

TUAPHIOB | T.II.) U IPYTHX HEOPTraHUUCCKUX COCTMHEHNH OTAEIbHBIX KIIACCOB. 4

[pakTHuecKue 3aaHusI Ha YCTAHOBIICHHE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX 3JEMEHTOB U

MEPHOTNYCCKAM H3MEHCHHEM CBOWCTB XHMHYECKHX JJIEMEHTOB U MX COEIMHCHHIH B COOTBETCTBHHU C

1oJjoxeHueM lleprnoaniyeckon CUCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 4 OK 01
[Mepuogmueckuit | IlpakTHYeCKHe 3aHATHS 4

10




3aKOH ¥ Ta0nuIa
J.1. Menneneena

[Tepuonnueckas cucrema xumuueckux 31aeMeHToB .M. Menneneea. uznueckuii CMBICI
[Tepuonnueckoro 3akona /.M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM
XUMHYECKOro 3eMenTa B [lepronnueckoit cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAYCHHE
Ilepuoanueckoro 3akona J[.11. MenneneeBa. [Ipornossl [I.J1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX IJIEMEHTOB.

Pelrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTEPU3aLUI0 XUMUUECKUX
a1eMeHTOB «MeTtamndeckue / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPULIATEIBHOCTD XUMUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IIEPUOIUUYECKON CUCTEME
xuMu4deckux djemenToB .M. MenaeneeBa»

OK 02

Paznen 2. XuMuueckue peakimuu

12

Tema 2.1. Tunesl
XUMHUYECKUX
peaKLHuii.

OcHoBHOe cogep:kanne

Teopernyeckoe o0yueHue

Knaccugukanus 1 THIIBI XUMUYECKUX PEAKIMA C y4acTHeM HeOpraHM4ecKux BeniectB. CocraBieHne
YpaBHEHUN PEaKIMi COSTUHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPSHHUS,
OKHCJIICHUA-BOCCTAHOBJICHUSL.

VYpaBHeHUsI OKHCIICHUsI-BOCCTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
COCTaBJIeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM BHGKTpOHHOFO
Oaanca. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMHU B IPUPOJIE, IPON3BOICTBEHHBIX MPOIECCax 1
KU3HCACATCIIBHOCTHU OpFaHI/IBMOB

IIpakTnyeckue 3aHATHS

KonnuecTBeHHbIE OTHOWIEHHST B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUU U PACUYETHI 11O
YpPaBHEHUsAM XMMHUYECKUX peakuui. Moip Kak equHHIa KOoJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXPAaHEHHS MAacChl MU SHEPrHH. 3aKOH ABoraapo. MoJspHbI 00beM Ta30B. OTHOCHTEIbHAS
IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEeHMSAM XMMHUYECKHX PEAaKLUUU C MCIOJIb30BAaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.

DIIEKTPOIUTHYEC
Kasi JUCCOLHAIIUs
Y MOHHBIA 0OMeEH

OcHoBHOe cogep:kanue

Teopernyeckoe o0yueHue

Teopus anexkTponuTHyecKko naucconranuy. MoHbl. DIeKTpOIUThI, HEAIEKTPOJINTHL. Peakiium MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOr0 OOMEHa ITyTeM COCTaBJIECHUS MX IOJHBIX M COKPAIEHHBIX
VOHHBIX YpaBHEHHUH. KHCI0THO-OCHOBHBIE peakliiy. 3aJjaHusl HAa COCTABJIEHUE NOHHBIX PEAKINI

JlabopaTopHble 3aHATHS

OK 01
OK 04
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JlaGopatopnas pabora “TUnbl XUMUYECKUX pEaKIuii’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB
XUMHYECKHX peaknwii. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONPEICIICHHE CPEIbI BOTHBIX
pacTBOpOB. 3aJjaHKsl HA COCTABJICHUE MOHHBIX PEAKIIHI

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe coep:kaHne

=)

Teopernyeckoe o0yueHue

[Tpeamet Heopranumveckoit xumun. Kinaccudukamus HeopraHu4ecKux BeniecTB. [IpocThie U CI0XKHBIC
BCIICCTBA. OCHOBHBIE KJIaCChI CIIOKHBIX BCIICCTB (OKCI/II[BI, TUAPOKCUBI, KUCJIOTHI, COJII/I). B3anmocss3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BenlecTBa. Kpucrannuyeckue u amopduoie
BeIIeCcTBA. Tumner KPUCTATNIMNYCCKUX PCUICTOK (aTOMHaSI, MOJICKYJIsSIpHAas, NOHHAas, MeTaJIJII/I‘IeCKaSI).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKH. 3aBUCUMOCTh
XUMHUYECKOU aKTUBHOCTH BCIIECTB OT BUAA XHUMHUYECKOH CBSA3H U TUIIA KpHCTﬂHHH‘-IGCKOfI PCIICTKH.
[TprurHbI MHOTOOOpa3us BEIIECTB

IIpakTnyeckue 3aHATHS

Homenknarypa HeopraHM4eCKMX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOAS U3 UX XUMHUUYECKON (hOPMYIIbI
WIH COCTaBJIEHUE XUMHUECKON (OPMYJIbl HCXOS U3 Ha3BaHUS BEIIECTBA 110 MEXIyHAPOTHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.

Pemenne mnpakTudeckux 3aJaHU MO KJIacCU(PHUKALMKM, HOMEHKJIAType M XUMHUYECKUM (QopMmyrnaMm
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAccoB (yrapHblii ra3, yIJIEKUCIbIM Ta3, aMMMaK, TaleHas
U3BECTh, HETrallleHasl U3BECTh, MUTHEBAsI COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUECKHX
BELIECTB, ONPENENIATh NPUHAIIEKHOCTD K KJaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (cpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 npyrue).
ITouck nHbOpMaNMY IO HA3BAaHUSIM, HICHTH(UKATOpaM, CTPYKTYPHBIM Gopmynam

OK 01
OK 02

Tema 3.2. dusuxo-
XUMHUUYCCKHUC

OCHOBHOe co/Iep:KaHue

o0

TeopeTnueckoe o0yueHue

OK 01

12




CBOMCTBA Mertamnel. O0mue ¢uzndeckne U XUMHUECKHE CBOicTBa MeTaiioB. CriocoObl mosryueHus. 3HaYeHHE OK 02
HEOPraHMYECKUX |METAaUIOB W HEMETAJIOB B MPUPOJE M >KU3HEAEATEIbHOCTH 4YeloBeKa W opranu3smMoB. Kopposus
BEILIECTB METAJIJIOB: BUIBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢u3mdyeckne M XHMHYECKHE CBOMCTBA HEMETAJUIOB. THWIHMYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst 2

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCHUIOB, THAPOKCUIOB, KUCIIOT,

coJieil u Ap.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB ITPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHUM,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IlpakTHYecKHe 3aHATHS 6

CocraBneHrue ypaBHEHHMM XUMHUYECKUX PEAKIMI C YYaCTUEM MPOCTHIX M CIOKHBIX HEOPTraHUYECKHX

BEUIECTB: METAJUIOB UM HEMETAJJIOB; OKCHUJOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHCIOT, OCHOBaHMH U aM(OTEPHBIX TUIPOKCHUIOB;, HEOPTaHMYECKUX COJICH,

XapaKTepU3yIOUINX UX CBONCTBA. 6

Pelrenrne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHHMIl Ha CBOMCTBA, COCTaB, MOJYYEHUE U

0e30MacHOe UCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY W TNPAKTUYECKOM

JESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coepxkaHHue 2 OK 01
Unentupukanus | JlaGopaTopHbie 3aHATHN 2 OK 02
HCOPraHMICCKUX | [TagoparopHas pabora «neHTnduKanys HEOPraHMIECKUX BELIECTB. OK 04
BCHICCTB Pelienne OSKCIEPUMEHTANBHBIX 3aa4 10 XUMHUYECKMM CBOMCTBAM METAZIOB M HEMETAILIOB, 10

pacrno3HaBaHUIO U MOITYYSHHUIO COeAMHEHUI METAJIJIOB U HEMETAIJIOB. )

Nnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHWEM UX (PH3UKO-XUMUYECKUX CBOKCTB,

XapaKTepHbIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-

AHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB 20
Tema 4.1. OcHOBHOE coepKaHue 6 OK 01
Knaccupukanus, | Teopernueckoe o0ydeHue 2
CTPOCHHE U IlosiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak Haykd. [Ipeamer oprannueckoit xumun. Mecro u
HOMCHKJIaTypa 3HaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHN4CCKuX XUMHYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIJIAaCHO WX BAJIEHTHOCTH. 2
BCILICCTB OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS opraHmyeckux coenuuenuit A.M. Bytieposa.

YriepoaHbld CKENET OPraHuYecKOM MOJIEKYJIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOIO
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CTPOEHHUs MOJIEKY1. M30Mepus U U30MeEPBL.

[Tonstue o dyHkumoHansHOM rpynme. Paawkan. [lpuanumel kmaccuukamuu OpPraHUYECKUX
COCIMHEHMI. MexayHapoaHas HOMEHKJIATypa M IPHUHLOMIBI  HOMEHKIATYpPbl OPraHUYECKHUX
coenquHeHuil. [loHsTHe 00 a3oTconmep)KallMX COETUHEHUSX, OHOJIOTMYECKM aKTHBHBIX BeEIEeCTBaX
(yrmeBojax, upax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHSX (MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYecKkue 3aHATHSA

HOMeHKHaTypa OpraHu4CCKUx COC,Z[I/IHGHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC U
apoMaTHYeCKHUE YTJIEBOJOPO/bI, CIUPTHI, (DEHOINBI, albAErHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBieHre TOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpraHMYECKHUX BELIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YS WX Ha3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAJIBLHOW HOMEHKJIAType (ITHIIEH,
alleTWICH, TIIMLEpuH, (eHom, (opMalbIeTua, YKCyCHas KHCIIOTa, INIMIUH). Pacyersl mpocreieit
(hOpMYJTBI OPraHMYECKOM MOJIEKYJIBI, UCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHNN

OcHoBHOe cogep:kanne

12

Teopernueckoe o0yueHue

@U3NKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCJUMHEHUN OTHAENBHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(PUKAIMKA ¥ HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psia U 001mast hopmyia; H30Mepus;
(du3nUecKre CBOMCTBA; XUMUIECKUE CBOMCTBA; CIOCOOBI TIOTyUEHUS):

— TpeAesbHBbIE YIJIEBOAOPOAbI (aTKaHbl W IUKIOAJIKaHbl). ['OpeHHe MeTaHa KaK OJMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINUICHHOCTH U OBITY. CBOMCTBA MPUPOTHBIX YTIEBOIOPOIOB, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHHUE AJTKAHOB;

— HempenenbHble (aNKEeHbl, aJKUHbl U QJIKaJAWEHbl) U apOMaTUYECKHUE YIJIeBOAOPOJbl. [opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JIJI1 CBAPKU U PE3KH METAJIOB

— KHUCIIOPOJCOACpKAIINe COSANHEHUSI (CITUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(DUPBI, alTbIACTUIBI
U KETOHBI, KHUPBI, YIJIEeBOAbI). [IpakTHdyeckoe NpPUMEHEHHE STWUJICHTIWKOJS, TIUIepuHa, (eHoma.
[MIpumenenne Qopmanpaeruaa, ameranbAeruaa, YKCYCHOW KHCIOTBHL. Mblla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLIa

— a3oTcoepXkaliue COoeIuHeHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbIcOKOMOIEKyIspHBIC
COCIMHECHHS (CMHTETHYECKHE W OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIECHUE €T0 UCIIOJIb30BaHHUS.

['eneTnyeckas CBsI3b MEK]y KJIACCAMU OPTaHMYECKUX COCTMHEHUN

IIpakTHYeckue 3aHATHSA

OK 01
OK 02
OK 04
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CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHapOaHas
HOMEHKJIaTypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOMYyUCHHUs): TpeIebHbIC (aJKaHbl U IUKJIOATKAHbI),
HenpeAebHbIE (AIKEeHbI, IKHUHBI U aJIKaJUeHbI) U apOMaTHUECKUE YTICBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHCJIOTBI W 3QUPBI, aIbJACTUABI W  KETOHbI, aMHHBl W  aAMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTABICHUE YPAaBHEHUN XMMHUYECKHX PEAKIUH C
y4acTHEM OPTaHMYECKUX BEMICCTB HA OCHOBAHMH MX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ MO MPEUIOKEHHBIM IIEeMOoYKaM MpeBpalieHuil),
XapaKTEPU3YIOINX XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHs M Ha3BaHME OPraHMYECKUMX COEIMHEHUH II0 TPUBHAIBHON WM MEXIyHapOJHON
CHUCTEMAaTUYECKOM HOMEHKIIATYPE.
PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTAEIBHBIX KJIaCCOB

JlabopaTopHasi paGora

JlaGopatopHnas pabora “IIpeBparieHusi OpraHM4ecKuX BELIECTB IPU HarpeBaHUM .
[Tonydyenue 3THIIeHA U U3YYEHHE €r0 CBOMCTB. MoIeIMpOBaHUE MOJIEKYJI U XUMUYECKUX TTPEBPAILICHHI
Ha IIPUMEpE dTaHa, STUJICHA, alleTHJICHA U JIp.

Tema 4.3.
Nnentudukanus
OPTraHUYECKHUX
BEIISCTB, UX
3Ha4YCHHUE U
NpUMEHEHHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH
YyelloBeKa

OcHoOBHOe coep:kaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. llpumeHenune u Ouonoruyeckas pojib yriaeBofoB. OxucieHue
YIJIE€BOAOB — HCTOYHHUK DSHEPrUM >KUBBIX OpraHm3moB. OOnacTu HPUMEHEHHs aMHHOKHCIOT.
[IpeBpamenust OenkoB MuIIM B opraHu3me. buonormueckue ¢yHkiun OenkoB. buonornueckue
(GbyHKIHH )XUPOB. Posib OpraHnyeckol XUMUHW B PEIICHUH TPOOJIEM MUIIEeBON 0€301MacHOCTH

Ponp opranuuyeckoll XUMHM B pPEIICHHHM NPOOJIEM SHEPreTUYecKOd Oe30MacHOCTH, B pa3BUTHH
MEIULUHBI, CO3/IaHUM HOBBIX MaTEpUaJIOB, HOBbIX HCTOYHUKOB SHEPrUM (aJIbTEPHATUBHBIE HCTOYHUKH
sHepruu). OnacHOCTh BO3AECUCTBHMSI Ha >KUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIaccoB (yTJIE€BOAOPOABI, CHUPTHI, (EHONbI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, ANbJIETHIBl U JIp.),
CMBICJI TTOKa3aTellsl NPEIEIbHO AONYCTUMON KOHIICHTPAIMU

JlaGopaTopHble 3aHATUSA

Jlabopartopnast pabora: “UneHTrduKaIms OpraHuIeCKUX COSTUHEHUN OTACIbHBIX KJIacCOB”

WnenTudukaiyss opraHnuecKuX COeIMHEHUI OT/AEIbHBIX KJIACCOB (Ha IMpUMEpE albJIeru0B, KpaxMana,
YKCYCHOW KHCJIOTBI, OCJIKOB H T.I.) C WCIOJB30BaHUEM WX (QHU3UKO-XUMHUYECKUX CBOWCTB H
XapaKTepHBIX KA4YeCTBEHHBIX peakiuid. Jlenatypanusi Oenka npu HarpeBaHuu. lIBeTHble peakiuu

OK 01
OK 02
OK 04
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0enkoB. BO3HMKHOBEHHE aHATMTHYECKOTO CHTHANA C TOYKH 3PCHHS] XUMHYECKHX IPOIECCOB MPH
MPOTEKAHUN KAaYECTBEHHON PeaKIiy, MO3BOJISIONICH HASHTU(PUIMPOBATH NPEJI0KEHHBIE OPTaHUYECKUE
BEILIECTBA

Pa3nes 5. Knunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKIuii

CxopocTh OcHoOBHOe coep:KkaHue OK 01
RUMITHCOCKHIX Teoperudeckoe o0yueHue 2 OK 02
peakuui.
XUMHUYECKOE CKOpOCTh peakIiH, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAaKTOPOB: MPHUPOJBI PEarupyroIIUX BEIIECTB,
paBHOBeCHE KOHIEHTPALlUM PpEearupyromux BelIeCTB, TEMIEpaTypbl W IUIOMIAJM PEAKIMOHHON MMOBEPXHOCTH.
TennoBble 3((HeKThl XUMUYECKHX peakiuii. DK30- U SHAOTEPMUUECKUE, PEAKIIHH. 5
OOparumocTh peakiuidi. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIICHHE TOJ JACHCTBHEM Pa3IMYHBIX
($akTOpoB (KOHIIEHTPALUS PEAreHTOB WU MPOIYKTOB PEAKINH, AaBIICHUE, TEMIIEpATypa) JUIsl CO3TaHUS
ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUsl XUMUYECKUX npoueccoB. IIpunnun Jle [latense
IIpakTHYeckue 3aHATHSA 4 OK 01
Pelenne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha aHaiaM3 (AKTOPOB, BIUAIONIMX HAa HM3MEHEHHE OK 02
CKOPOCTH XMMHMYECKON PEeaKIMH, B T.4U. C MO3UIMHA 3KOJOTMUYECKH €IeCO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOH NEATEIHHOCTH B IIEJIIX COXPAHEHUS! CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOMN CPEIbl. 4
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense A
HAXOX/CHHUS HANpaBJIEHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakluu U aHauu3 (aKkTopoB,
BIIMSIIOLIMX HA CMEILIEHUE XUMUYECKOT0 PaBHOBECHS
Paznean 6. PacTBOpBI 6
Tema 6.1. OcHoBHoOE coaepKaHue 2 OK 01
Honstne o Teopernyeckoe o0yueHue 2 OK 02
pacTsopax PactBopenune kak Qusuko-xumuueckuii mporecc. PactBopel. CrmocoObl TPUTOTOBJICHHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBass 1078 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTensl MPEAesIbHO
JOMYCTUMON KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON O€30MacCHOCTH.
[IpaBuia SKOJIOTMYECKH IEIeCO00pPa3HOr0 TMOBEACHHUS B OBITY M TPYIOBOM NEATENBHOCTH B IEJSIX )
COXPAaHEHHUS CBOETO 3/I0POBBS U OKPY’KaloUIe MPUPOJHON Cpelibl; ONMAaCHOCTh BO3AECUCTBUS HA JKUBBIC
OpPraHMU3MBbI ONPEIEIICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, UCIIOIb3yEeMbIE B OBITOBOI U
ITPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe cogep:kanue 4 OK 01
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Hccnenoanue JlaGopaTopHuble 3aHATHSI 4 OK 02
CBOHCTB PaCTBOPOB | JlaGoparopHas paGoTa «[[pUrOTOBICHHE PACTBOPOB». OK 04
IIpuroTtoBineHue pacTBOPOB 3alaHHON (MaccoBoil, %) KOHLIEHTpALMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 4

BOIIPOCAMM) U OIIPENEIICHNE CPEBI BOAHBIX PACTBOPOB.

Pemienue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB
IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (coepKaHue NMPUKJIATHOT0 MOAYJIA)
Paszpen 7. Xumusi B ObITY M NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKA 6 OK 01
Xumus B ObITY U _|OcHoBHoe conepskanue 6 OK 02
TPOU3BOACTBCHHOM Teoperuyeckoe o0yueHue 2 OK 04
ACATCITEHOCTH Hogeiimme mocTimkeHuss XUMUYECKONH HAYKA U XUMUYECKOW TeXHONIOTUU. Poib XuMuun B o0ecrieueHnn OK 07
HeoBeKa 9KOJIOTUYECKOMN, SHEPTETUUECKON U MHIEBOM 0€30MMaCHOCTH, Pa3BUTHH MeAUITMHEL. [IpaBuiia movcka u 5

aHallM3a XUMHYECKOW WH(OpMAalMKM U3 PA3IUYHBIX HMCTOYHUKOB (Hay4YHas W Yy4eOHO-HAaydHas

JUTEepaTypa, CpecTBa MaccoBor nHGopMmanuu, cetb UHTEpHET)

IIpakTHYeckue 3aHATHSA

[Monck u aHanMM3 KEHCOB O MPUMEHEHMHM XHMHUYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymieit

npodeccuoHabHOM ~ AEATETbHOCTH O  TeMaM:  BaKHeHIIMe  CTpPOUTENbHbIE  MaTepualbl,

KOHCTPYKLMOHHBIE ~MaTepualibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl [JIsl 3JIEKTPOHUKH, 4

HaHOMaTepuallbl, TEKCTWJIbHBIE BOJIOKHA, HCTOYHUKMA DJHEPIrUH, OPraHMYECKUE W MHUHEpaIbHBIC

yA0OpEHUs, JICKApCTBEHHBIC BEIIECTBA, OBITOBASI XUMHS.

3ammra: [IpencraBnenue pe3ynbTaToOB pelieHus KeicoB B hopMe MUHH-JIOKJIAa C Mpe3eHTaIuen

IIpomexyTouyHas aTTecTanMs MO JUCHUILINHE (IM(PepeHIHPOBAHHBIN 3a4eT)

Bcero 78
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3. YCJIOBUSA PEAJU3ALINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUHAIBLHO-TEXHUYECKOMY 00ecredeHHIo
Jlns mpoBefieHHsT Y4YEOHBIX 3aHATHHA HCIIONB3YIOTCS y4yeOHBbIE ayAWTOpUH: KaOMHET

XUMHUH, KAOMHET €CTECTBO3HAHMS C METOJUKOM MpenoiaBaHus, JUisl MPOBEICHUS 3aHATHI BceX
BUJIOB, MPEIyCMOTPEHHBIX 00pa3oBaTeNIbHONW MPOrpaMMoOi, B TOM 4YHCIIE€ TPYMNNOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAlWN, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallHH,
OCHAILCHHBIE  MEXHUYECKUMU Ccpeocmeamu  oOyuyeHus: KOMIIBIOTEp C  YCTpPOWCTBaMu
BOCITPOU3BEJICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEAUIHAS JOCKa

Hazna0Hble nocobus: tabmuna MeHeneeBa, yueOHble (QUIBMBI, UPPOBBIE 00pa3oBaTelIbHbIC
pecypchl; MEH3YpPKH, NMUNETKHU-KaNeIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JIYTbl, IPEAMETHBIE U
IIOKPOBHBIE CTeKJa, (puiabTpoBajbHas Oymara, CTEKJISHHBIE NPOOUPKH, PE3UHOBBIE MPOOKH,
¢oHapuky, HaOOp pPEAKTUBOB, CTEKISHHBIC MAJIOYKH, IITATHBBI Ui TPOOMPOK; Bara,
CeKYHJIOMEpbI (TaliMepsl), Mapis, JIabOpaTOpHbIE IUTATUBBI, CIHYKH, INHHIETHI, MEpPHBIC
npobupku (Ha 10-20 M) u MmepHbIe K005I (25, 50, 100 u 200 m).

st caMoCTOATENbHOM PaboThl 00YYAIOUIMXCS UCHOIB3YIOTCS MMOMELICHHS, OCHAILIICHHbIE
KOMIBIOTEPHON TEXHUKOMN: MEPCOHAIBHBIE KOMIIBIOTEPHI C JOCTYNOM K ceTu MuTepuer u D11OC
KOJIJIeJKa, MPHUHTEPHI; CIEHUAIN3UPOBAHHONW MeOeblo, OTBEYAIOLIEH BCEM YCTAHOBJIEHHBIM
HOpPMaM M TPeOOBaHUSIM.

Jns oOydeHUs WHBAJIWAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3I0POBBS

KOJUIEZPKEM MOTYT OBITh TIPEJICTAaBICHBI CIICHUATN3NPOBAHHBIC CPEJCTBA O0YUEHHS, B TOM YHUCIIE
TEXHUYECKHUE CPEACTBA KOJUIEKTUBHOTO U MHAWBUAYAIBHOTO MOJIb30BAHMS.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
IMeyaTHbIe H/UIHN ITEKTPOHHBIE 00pa30BaTe/IbHbIe 1 HHPOPMALIMOHHBIE PeCypChI

Ocnoenas numepamypa

INa6puensu, O. C. Xumusa. 10 kmacce : yueOHuk : 6a30Bwiii ypoBenb / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnaakoB. — Mocksa : IIpocsemenue, 2023. — 128 c. — ISBN 978-5-09-
101650-5

labpuensn, O. C. Xumus. 11 kmace : yueObnuk : 6a3oBbiii ypoens / O. C. N'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — Mocksa : [Ipocsemenue, 2023. — 128 ¢. — ISBN 978-5-09-
101651-2

Jlononnumenvnasn n1umepamypa

Aun¢unorenosa, M. B. Xumus : y4eOHHUK U TPAKTUKyM [UIS CPEeIHEro Npo(ecCHOHAIBHOTO
obpazoBanus / U. B. Audunorenona, A. B. babkos, B. A. [TonkoB. — 2-¢ u3a., ucup. U J0M. —
Mocksa : M3parensctBo FOpaiit, 2023. — 291 c. — (Ilpodeccuonanbuoe obpazoBaHue). —
ISBN 978-5-534-11719-6. — Texkcrt : anexktponHsiid // OOpa3zoBarenbHas 1iargopma FOpaiT :
[caiiT]. — URL: https://urait.ru/bcode/513807

AndunorenoBa, 1. B. Xumwus. bazosbrit ypoBeHb: 10—11 kmacchl : y4eOHHK Jisi CPEIHETO
obmiero obpazosanus / M. B. Aupunorenona, A. B. ba6kos, B. A. IlonkoB. — 2-e u3[., UcHp. u
non. — Mocksa : U3narensctBo FOpaiit, 2023. — 290 ¢. — (OOuieo0pa3oBaTenbHBINA TAKT). —
ISBN 978-5-534-16098-7. — Tekct : anekTpoHHbIH // Obpa3oBarenbHas miaardopma HOpaiir :
[caiiT]. — URL: https://urait.ru/bcode/530422

bnoxun, 1. B. COopHUK ynpaXXHEHUH U 33734 [0 OPraHuYEeCKON XUMHHU ISl CAMOCTOSATEIbHOM
paboThl CTYyNEHTOB : ydeOHO-MeToamdeckoe mocooue / M. B. bnoxun. — Mocksa : JIupexr-
Menua, 2021. — 88 c. — ISBN 978-5-4499-2820-7. — Tekct : 3JIEKTpOHHBINA //

18



YHuBepcuterckas ouonmoreka ONLINE : [caiT]. — URL:
https://biblioclub.ru/index.php?page=book &id=683016

Masblii MpakTUKyM 0 OPraHUYECKON XMMUU : y4eOHO-MEeToIuYecKoe rmocoodue / aBT.-cocT. U.
B. bnoxun. — Mocksa : [lupekr-Menaua, 2021. — 128 c. : un. — ISBN 978-5-4499-2805-4. —
Texcr : oanextponnsld // VYuuBepcuterckas OuOmmoreka ONLINE [caiit]. — URL:
https://biblioclub.ru/index.php?page=book&id=682147

Xumus. 3alayHuK : ydyeOHOe MmocoOue id CpeaHero MpogecCHOHAIBHOTO oOpa3oBaHus /
1O. A. JleGeneB [u nap.] ; mox obmeit pemakiueit I'. H. ®aneeBa. — Mocksa : M3marenscTBO
FOpaiit, 2023. — 236 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-9916-7786-8.
— Texkcr : snextponnblii // O6pazoBatenbHas miardopma HOpaiit : [caiit]. — URL:
https://urait.ru/bcode/513091

HNHTepHET-pecypcehl:

1. hvsh.ru — Xypuan «Xumusi B kosue».

2. https://postnauka.ru/themes/chemistry — ek mo xumuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-monynsipHblii MPOeKT «DieMeHThl OoNblIoi Hayku» ((u3uKa, XUMHs, MaTeMaTuKa,
ACTPOHOMHS, HAYKH O XHU3HHU, Hayku o 3emie). HOBOCTH HayKku, KHUTH, HAyIHO-TIOMYJISIPHBIC
CTaTbH, JEKIUH, SHUUKIIONEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyJIsipHOrO XypHana «[lorenuman». Xypnan uzgaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «XuMusi».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIONYJISIPHOTO KypHaJla « XUMUS U KU3Hb». JKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 3JIeKTpOHHAsE OMOIMOTeKa XUMHUeckoro noptaina «Chemnet», colepUT yueOHbIe U
nH(pOpMaAIMOHHBIC MaTEPUAITBI IJIs1 ITKOJIHLHUKOB U YUUTENIeH. B Hell MOKHO HAaWTH y4eOHUKH 11O
o0miell 1 HEeOpPraHMYECKOW XMMHHU, OPTaHUYECKOW XMUMMHU, MYJIbTHMEAMaMaTepHallbl, a TaKXke
3aJa4d XMMHMYECKHX OJMMIIMAL C PEIICHUSMH, 3aJa4d BCTYNUTENBHBIX DK3aMEHOB IS
abUTypHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonneie Matepuanbl 00 onuMmmnuanax: MOCKOBCKOW TOpOJACKOH, Bcepoccuiickoid,
Menneneesckon, MexayHaponHou. [IpuBeneHsl 3aqa4u TEOPETUYECKUX U HKCIIEPUMEHTAIIBHBIX
TYpOB, MOAPOOHBIC PEIICHUs, CHUCKH U (poTorpadun modeauTeNei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema OUCTaHIIMOHHOTO OOydYeHUs, HalpaBlieHHAas B TEPBYIO OYepenb Ha MOJATOTOBKY K
OJIMMITHA/IAM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT COIEPKUT OrPOMHOE
KOJIMYCCTBO 3a4av, CrpylnmnupOBaHHBIX KaK IO TEMaM, TaK W 110 OJIMMIIKAJaM. IIo Bcem
OCHOBHBIM pazJielaM XUMHUU TPUBEIEH TEOPETUUYECKUH MaTepuan | pa3oOpaHbl pelieHus
TUIIOBBIX 3a1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHoTtexHoJorusiM. OCHOBHas IeJib — pa3BUTHE 00pa3oBaHus B o0NacTu

HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIMMITUAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crpaBouHas wuHpopManMs O XMMHUYECKHX OSJEMEHTaX M HUX CBOMCTBax (Ha
AHTJINMCKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOS3BIUHBIN CAaUT O CBOMCTBAX XUMUYECKHUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)
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HexoMmmepueckuii caiT OHJIaH-00pa30BaHus, COJEP)KUT MHOTO HHTEPECHBIX 00pa30BaTeIbHbIX
KypCOB U BUJCOJEKIUN I IIKOJIBHUKOB, CTYyJICHTOB M y4HuTelel. EcTh HECKOIbKO KypCOB 1O
XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIA B MUpPE XUMUU HUHGOPMAIIMOHHBIN
MHTEPHET-peCypc (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan mo opraHMYeCcKOil XMMUU HA AHTJIUMCKOM S3BIKE.
14.  http://www.xumuk.ru

CaliT 0 XUMUH: KIaCCUYECKUE y‘ICGHI/IKI/I, CIIPAaBOYHUKHU, SHIUKIIONICANN, ITOUCK OPraHUYICCKUX U
HEOPraHWYECKUX PEAKIIHI, COCTaBICHUE YPABHEHUN PEaKIUM.
15.  http://orgchemlab.com/

CaiiT, mOoCBAIEHHBIN MTPaKTUYECKON paboTe B J1a00opaTopuu.

IIporpammHoe oOecneyeHue, MCNOJAb3yeMOe MPH OCYLHIECTBJIEHHUH O00pPa30BaTeJIbLHOI0
npouecca no JMCUMIUInHe

Microsoft Windows 10, Microsoft Office, (MuaTepuer-6pay3ep SAnnekc.opaysep,
Antusupyc Windows Defender (BxonuT B cocTa onepaninoHHol cucreMbl Microsoft Windows)

IIporpammHoe o0ecnieyeHne 0TeYeCTBEHHOT0 POU3BOICTBA
INDIGO
SAunexc.bpaysep

CB0001HO pacnpocTpaHsieMoe NPOrpaMMHoe odecredeHne
Adobe Reader miig Windows
Apxuarop HaoZip

4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJILHON JAUCIHUILIAHBI

KoHTpons W oOIleHKa pe3ynbTaToB OOyYEHHUS OCYILECTBIISICTCS IMpernojaBaTeieM B
npolecce NPOBEACHUs NPAKTUUYECKUX 3aHATUH U 1a00paTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKe
BBIIIOJIHEHUSI  OOYYarOIMMUCS ~ MHIUBUAYAJIBHBIX  3aJaHUN, IPOEKTOB, HCCIIEAOBaHHM.
Pe3ynbraTel 00ydeHUS ONpEAENSAIOT, 4YTO OOydarouuecs JJOJDKHBI 3HaTh, I[OHMMAaTb H
JIEMOHCTPUPOBATH 10 3aBEPIIECHUH N3YUYEHUS AUCLUIIINHBL.

st popMUpOBaHUs, KOHTPOJIS U OLECHKH Pe3yJIbTaTOB OCBOCHHS yUEOHOW AMCHIUIUIMHBI
UCIIOJIb3YETCs CHCTEMa OLIEHOYHBIX MEPOIPUITUH, PEACTABIIIONIAs CO00H KOMIUIEKC Y4eOHBIX
MEpOTPHUATHIA, COTJIAaCOBAaHHBIX C pe3ysibTaTaMU OOy4YeHHS U C(POPMYJIMPOBAHHBIX C YYETOM
OI'OC COO (npeametHsble pe3ynbratsl o aucuuiuinae) 1 I'OC CIIO.

Tunobl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4eHus .
MeponpusTHi
I | OcHoBHOe coaep:kanue
1 Pasnea 1. OcHoBbI DopMy.IHpPOBATH

CTpocHHUSA BelleCTBA 0a30Bble MOHATHUA U
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Tunosl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabrar 00y4yeHus .
MeponpHusITHI
3aKOHBI XHMHH
1.1 |OKO01 |Crpoenue atoM0B Cocrasnars xumuueckue |1. Tect «CtpoeHune atomoB
XUMUYECKHUX DJIEMEHTOB |(DOPMYJIBI COEIMHEHU B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJA XUMHUIECKOUN CBSI3H».
CBSI3U CTEIIEHBIO OKHMCIICHUS 2. 3amaun Ha COCTaBJICHHUE
XUMUYECKHUX DJIIEMEHTOB, |XUMHUYECKHUX (HOpPMYJT
MCXOJI U3 BAJCHTHOCTU U |JABYXaTOMHBIX CO€AMHEHUN
AIIEKTPOOTPHUIIATEILHOCTH |(OKCUIOB, CYyIb()HUIOB, THAPUIOB
U T.OL.).
3. 3amaHus Ha UCIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIAType MEKTyHApOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKJIAAHON XUMUU U
TPUBUAIIbHBIX Ha3BaHUN JUIsI
COCTaBJICHUS XUMHUUCCKHX
dbopMyI1 IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
CyJIb(QUIO0B, TUAPHUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COEIMHEHMI OTIEIbHBIX KJIACCOB
1.2 | OK 01 [Tepuonuueckuii 3aKoH U | XapaKTepHU30BaTh 1. Tecr «Meramueckue /
OK 02 tabmuma J[.1. XUMHUYECKUE DJIEMEHTRI B |HEMETAJUINYECKUE CBOICTBA,
Menneneesa COOTBETCTBUH C UX 3JIEKTPOOTPHUIATETHHOCTD u
MTOJIOKCHUEM B CPOJCTBO K 3IEKTPOHY
NEePUOIUYECKON CUCTEME |XUMUYECKUX 3JICMCHTOB B

XAMUYCCKHX DJICMCHTOB
JI.1. MenneneeBa

COOTBCTCTBUC C HUX JJICKTPOHHBIM
CTPOCHUCM W  IIOJIO)KCHUCM B

MEePUOINYECKOMN CHUCTEME
XUMUYeCKnX  aiemenTtoB .M.
Meuneneesa».

2. [IlpakTuueckue 3amaHus Ha

YCTAHOBJICHUE  CBSA3U  MEXAY
CTPOCHHEM aTOMOB XHUMHUYECKUX
AJIEMEHTOB U MEPUOAMYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYECKHX DJJIEMEHTOB U HX
COCOUHEHUH B COOTBETCTBHUHU C
MOJIOKEHUEM [Tepuonuueckoi

CUCTEMC.
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OK

Monayas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

Tunosl oeHOYHBIX
MeponpUusTHI

3. IIpakTuko-OpHEHTHUPOBAHHbIE
TEOpPETUYECKHE

XapaKTepU3aLUI0
JJIEMEHTOB:

3aJaHus
XAMHAYECKUX

Ha

«Mertammueckne /
HEMETAIIINYECKHE CBOICTBA,
3JIGKTpOOTpI/II_[aTeJIBHOCTB nu
CPOJCTBO K

XUMHUYCCKUX

3IEKTPOHY
3JICMCHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHWEM B
MePUOINYECKOMN
XAMHYECKHX

J.1. MenneneeBa»

CHCTEMCE
9JICMCHTOB

Paznea 2. XumMuueckue
peakuuun

XapaKTemeBaTb THUIIBI
XHUMHYECCKHUX peammﬁ

KonTpoasHnasi padora
«CTpoeHue BeliecTa u
XHMHUYeCKHe peakiun»

2.1

OK 01
OK 04

THe XUMHIYECKUX
peakuuii

CocTaBisiTh peakuuu
COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMelLeHus,
OKUCJIIUTCIBbHO-
BOCCTAHOBHUTCJIILHBIC
peakiuu

1. 3agayn Ha  cocTaBicHHE
YPAaBHEHUU PEaKLIUN:
- COCIMHECHMS, 3aMeEIIEHNS,
pasnokeHus, oOMeHa;

— OKHMCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi C
HCIOJIb30BaHUEM MeTona
3JICKTPOHHOTO OajaHca.

2. 3agauM Ha pacyeT MaccChl
BeIlleCcTBa WK 00BbEMA

ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH O0bEMY
OIHOTO U3 YYacTBYIOIIUX B
peaKIu BEIIECTB; PacuEThl
(0o0BEMa,
BEIIIECTBA) MPOAYKTOB PEAKIIUH,

€CJIM OJHO H3 BCIICCTB HUMECT

MaccChbl KOJIMYECTBA

IpUMeECH

2.2

DIIEKTPOIUTHYECKAS
JYICCOLMAIINS U MOHHBIN
o0MeH

CocTaBnsiTb  ypaBHEHHUS

XUMHNYCCKHUX peaKI_II/II/I
WOHHOI'O obMmeHa c
y4acTUEM

HCOPTaHNUYCCKUX BCUICCTB

1. 3aganna Ha coOCTaBJIECHHE

MOJIEKYJIAPHBIX u MOHHBIX
peakuui ¢ ydacTUEeM KHCIIOT,
OCHOBaHUH Hu CoJIeH,
YCTaHOBJICHUE U3MEHEHUs
KHCIIOTHOCTH CPENIbI

2. JlabopatopHas pabora "Tumsl
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OK

Monayas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

Tunosl oeHOYHBIX
MeponpUusTHI

XUMUYECKUX peaKuui”

Pa3nen 3. CtpoeHue u
cBOliCTBA
HEOPraHWYeCKUX
BEIIECTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHMYeCKuX
BeleCTB

KontpoabHnas pabora
«CBoiicTBa HEOPrAaHMYECKHUX
BellecTB»

3.1

OK 01

Knaccudukanms,
HOMECHKJIATypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

KnaccudumupoBarts
HEOpraHUYeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tect
Ha3BaHUE

«Homenknatypa wu
HEOPraHUYECKUX
UCXOMS u3
bopmyIbI
XUMHYECKON

BE€IICCTB nux

XUMHUYECKOM U
COCTaBJICHUE
dbopMynbl HCXONl W3 Ha3BaHUS
BEIIIeCTBA

0  MEXKJIYHapOIHON

7M1 TPUBHATBHON
HOMEHKJIAType».

2. 3agaum Ha pacyer MacCOBOM
momu  (Macchl)
JJIEMEHTA (coemuHeHN) B
MOJIEKYJie (CMecCH).

3. IlpakTuueckue

XHUMHYCCKOT'O

3a7aHus 10
KJ1accu(UKali, HOMEHKIIATYpe H
bopmynam

BEIICCTB

XUMHWYCCKUM
HEOPraHMYECKUX
Pa3IUYHBIX KJIACCOB.
4. TIlpaktuueckue
orpezeNeHue

3aaHus  Ha
XUMHYECKON
AKTUBHOCTHU BEILECTB B
3aBUCUMOCTH BHJIA XUMHUYECKOU
CBA3M M THUIA KPUCTAILIMYECKON

peueTku

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

YcraHaBauBaTh
3aBUCUMOCTh buzuKo-
XUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTpPOCHHUS aTOMOB H
MOJIEKYJ, a TakKXKe THuIla
KPUCTAJUIMYECKOU

peueTku

1. Tect
XUMHYECKHUX CBOMCTB OKCHJIIOB,

«OcobeHHOCTH

KHUCJIOT, OCHOBaHMi, aM(pOTepHBIX
TUJPOKCHUIOB U COJICH».

2. 3agaHusg Ha COCTaBJICHHE
YpaBHEHUN XHUMHUYECKUX PEaAKIUl
C y4aCTUCM HNPOCTHIX U CJIOKHBIX
HEOPTraHUYECKHUX BEILIECTB:

OKCH OB MCTAIJIOB, HCMCTAJIJIOB U

aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT,
OCHOBaHUH " aM(doTepHBIX
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Tunsl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4yeHus .
MeponpusTHI
THUAPOKCUAOB,  HEOPraHUYECKUX
COJIel, XapaKTEepU3YyIOIIUX  HUX
CBOICTBa U CITOCOOBI MOTyUEHUSI.
3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOpETUUECKHE 3aJlaHus Ha
CBOMCTBA u [IOJIy4YE€HHUE
HEOpPraHMUYECKUX BEILECTB
3.3 | OKO01 |HUnentudukanus HccnenoBath 1. IIpakTHKO-OpMEHTHUPOBAHHBIE
OK 02 |HEeopraHMYECKUX KAUECTBCHHBIC  PEAKLNHU|3aJaHUS o COCTABJICHUIO
OK 04 |BemectB HEOPraHUYECKUX BEIECTB |XMMUYECKUX PEAKLUUN C y4acTHEM
HEOPraHUYECKUX BELIECTB,
HCIIOJIb3YEMBIX JUIS ux
UIEeHTU(UKAITUH.
2.JIaboparopHas pabora:
“UnenTuduxanus
HEOPTraHWYECKUX BELIECTB”
4 Pasznen 4. Ctpoenue u |UccienoBarb crpoerHue u|KonTposbHas padora
CBOliCTBA cBolicTBa oprannyeckux |«CTpoeHue u CBOiicTBa
OpPraHu4ecKux BeleCTB OPraHMYecKuX BelecTB»
BellecTB
4.1 |OKO01 |Knaccuduxanms, Knaccudunuponats 1. 3amaHus Ha cocTaBlIEHHE
CTPOEHHE U OpraHMYECKHE BEIIECTBA B |HA3BAaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUAIBLHOMN HIIN
OpPraHMYECKUX BEILECTB |CTPOCHHEM MEXTyHapOIHOMN
CUCTEMaTUYECKON HOMEHKJIAType.
2. 3anaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYJTT
OpPraHMYECKUX BEILECTB
OTJIEbHBIX KJIACCOB.
3. 3ajaun Ha onpezaeneHue
npocreimen GopmyITbl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
W3 DJIEMEHTHOTO cocTaBa (B %)
42 [ OK 01 CBolicTBa OpraHU4YECKUX | Y cTaHABIUBATh 1. 3agannga Ha coOCTaBIECHHE
OK 02 |coenuHeHMit 3aBUCHUMOCTh (bU3UKO-|ypaBHEHUH XMUMHYECKUX PEaKITUN
OK 04 XUMHYECKUX CBOWCTB|C y4acTUEM OpraHNYEeCKHUX
OpPraHMYECKUX BEILECTB OT|BEIIECTB HAa  OCHOBAaHUHU  HUX

CTPOCHUS MOJICKYJI

COCTaBa U CTPOCHMUA.

2. 3amaHug Ha COCTaBJICHUE

YPAaBHEHUN XUMUYECKUX PEAKLIUU,
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Tunosl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4yeHus .
MeponpusTHI
WUTIOCTPUPYIOIIUX ~ XUMHYECKHUE
CBOMCTBa C y4€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX peakuud u
TEHETUYECKON CBA3U
OpPraHMYECKUX BEILIECTB pa3HBIX
KJIACCOB.
3.  PacuerHpie  3amauum 1O
YPaBHEHUSAM PEAKIUN C y4yacTUEM
OpPTraHUYECKHUX BEILECTB.
4. JlaGopaTopHas paborta
“IIpeBpaieHus OpraHN4YeCKHUX
BEILIECTB MIPX HarpeBaHuu"
4.3 [ OK 01 Nnentuduxarnms Uccnenosarh 1.ITpakTMKO-OpUEHTUPOBAHHBIE
OK 02 OPraHMYECKUX BEIIECTB, |KAYECTBEHHBIE  PEAKIIMH [3aIlaHUs 1o COCTAaBJICHHUIO
OK 04 |ux 3HadyeHue U OPTraHNYECKHUX XUMHYECKUX PEaKIU C y4acTHEM
MPUMEHEHHE B OBITOBOW |COCTUHEHUN  OTACNBHBIX [OPTAHUYECKUX BEIIECTB, B T.4.
Y TIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIb3YEMBIX TUTSt ux
JeSITEIbHOCTH YeIOBEKa uaeHTuGuUKaM B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaboparopHas pabora:
“UneHTrdUKaIUs  OPraHUIECKUX
COCIMHEHNN OTAEIbHBIX KJIacCOB™
5 Pa3znean S. Xapakrepu3zoBathb
Kunernueckue u BJMSAHHE PA3JINYHBIX
TepMoAMHAMHMYecKHe |(PaKTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTH
NPOTEeKAHUSA XHMHUYECKHUX peakumii
XHUMHYECKHX peaKIui
5 | OKO1 CkopocTh XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIMSIHME  KOHIIEHTPALMU |TEOPETUUECKUE 3a1aHus Ha

paBHOBECHE

pearupyommux BEIIeCTB U
TEMIIepaTypbl HA CKOPOCTh

XUMHYECKUX PEaKIni
XapakTepru3oBaTh
BIIMSTHUE W3MEHEHHS
KOHIIEHTpallui  BELIECTB,
peakiuu cpenbl u
TEMIIEPATYPHI Ha
CMCIIICHHC XUMHUYECCKOT'O
paBHOBeECHS

aHanmu3 (PaKTOpoB, BIMSIOIIUX HA
MU3MEHEHHE CKOPOCTH XUMHYECKOM

peaKuum. [TpakTuko-
OpPUEHTHPOBAHHBIE 3a/JIaHHUS  Ha
npuMeHeHue  npuHiuna  Jle-
latenne s HaxOXXJICHUS
HaIpaBJICHUs CMelIeHUs

paBHOBECHUS] XUMHUYECKOW peakLuu
U aHaiau3 (aKTOpOB, BIMAIOLINX
Ha

CMCIICHHUEC XHMHUYECKOI'o

paBHOBeECHS
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Tunsl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4yeHus .
MeponpusTHI
6 HccnenoBath HCTUHHBIE
Pasnen 6. PacTBopsl PacTBOPBI C 32IaHHBIMU
XapaKTepUCTHKAMH
6.1 | OK 01 [Tousitue o pactBopax  |Paznuuars UCcTUHHBIE|l. 3amaun Ha MPUTOTOBIICHHE
OK 02 pacTBOpbI pacTBOPOB.
2.  IIpakTuKO-OpHEHTHPOBAHHBIE
pacueTHble 3a/laHus Ha
JIUCTIEPCHBIE CHUCTEMB,
UCTIONIb3yeMbIe B OBITOBOH U
MPOU3BOJICTBEHHON NEATENbHOCTH
YyeJloBeKa
6.2 [ OKO0l |Hccnenosanue cBoiictB |MccnenoBath ¢usnko-|JIaboparopnas pabota
OK 04 |pacTBOpOB XUMHYECKUE cBoiictBa|“[IpuroroBieHne pacTBOPoOB”
UCTUHHBIX PACTBOPOB
IT | IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep KaHue (CoiepKaHue NMPUKJIATHOT0 MOIYJIA)
7 Paznea 7. OuenuBathb nocjeAcTBHs |3amuTa Keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyayueii npogeccuoHAIbHOM
NMPOU3BOACTBECHHOM MPOU3BOACTBECHHOMI JAesiTeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa
YyeJI0BeKa (R (1370004071
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 Xumusi B ObiTy u|OuenuwBath mnocienctBus|Keiic (¢ yuerom  Oymymiei
OK 02  |[mpou3BOACTBEHHOM OBITOBOM u|npodeccrnoHambHOM
OK 04 |#esaTenpbHOCTH YeNIOBEKA |IIPOM3BOJCTBEHHOMN JESATEIIBHOCTH)
OK 07 JIEATEIIbHOCTU 4YeJIOBEKa C|{B03MOXKHBIE TEMBI KEMCOB:

HO3UIIUNA  DKOJIOTHUECKOU

0€30I1aCHOCTH

1. TIloremienne kiauMara U

BBICBOOOXKIEHUE ra3oBBIX
THJIPATOB CO JIHA OKCaHa.

2. byaymue matepuansl AJist

aBHUa-, MaIINHO- 51
MPUOOPOCTPOCHUS.
3. HoBele wMarepuansl s

COJIHEUHBIX OaTapei.

4. JlekapctBa  Ha  OCHOBE

PACTUTCIILHBIX NPLCIIapaTOB
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