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COAEPXAHUE
OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOT' PAMMBI

CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJJMETA
YCJIOBUSI PEAJIM3ALIMA PABOYEN ITPOI'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
INPEJIMETA



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT' PAMMBI

YIL.07 XUMMUSA

1.1. Mecro AUCHMILIHHBI B CTPYKTYype OCHOBHOM npogeccuoHaNbHOI
o0pa3oBaTeIbHON NPOrPaMMBbI

VYueOublil npenmer «XuMus» SBISIETCS 00s3aTeIbHON YacThIO 00111e00pa30BaTEIbHOTO UK
oOpaszoBatenbHOil nporpammsl CI1O B coorBercTBUN ¢ PT'OC CIIO:

13.01.10 DaeKTpOMOHTEp [0 PEMOHTY U 00CTYKUBAHHIO 3JIEKTPOOOOPY10BaHuUs (110 OTPACIISIM)

1.2. Heau u miiaHupyemble pe3yJibTAaThl 0CBOEHUS! TMCIUILINHBI

1.2.1. llesu u 3a7a49M JUCHUILTHHBI

dopMuUpOBaHUE y CTYICHTOB TPEICTABICHUS O XUMHUYCCKOW COCTABIIAIONICH E€CTECTBEHHO-
HAyYHOW KApTHUHBI MHpa KaK OCHOBBI NMPUHATHS PEUICHWH B >KHU3HCHHBIX WM IPOHU3BOJICTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOIHOM Cpejie.

3amauu JMCHMILIHHDI:

1) chopmupoBaTh MOHHMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHHMsS XHMHUYCCKHX IPOIECCOB U
SBIICHUI B OKpYXarollled cpene, MEIOCTHONH HayyHOW KapTUHBI MHpA, B3aMMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHMYCCKHMX W OPraHHYECKUX BEIIECTB,
YPaBHCHUS XHUMHYCCKHX pEaKIuid, OOBSICHATH WX CMBICI, HWHTEPIPETUPOBATh PE3yJIbTaThI
XUMHUYECKHUX IKCIIEPUMEHTOB;

3) cdopMupoBaTh HaABBIKA MPOBEACHUS MPOCTEHIINX XUMHUYECKMX OKCIIEPUMEHTAIbHBIX
HCCIIEIOBAaHHUM C COOMIOZCHHEM TpaBUIl 0€30MacHOr0 OOpalleHHs ¢ BelleCTBaMH M J1a00paTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJH30BaTh HH(POPMAIIMI0 XHMHUYECKOTO XapakKTepa W3 pasjIMyHBIX
HMCTOYHHKOB;

5) chopmMupoBaTh YMEHHUS TPOTHO3MPOBATH MMOCIEACTBUS CBOCH JEATSIIBHOCTH U XUMHUYECKHUX
MPUPOJTHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX ITPOIIECCOB;

6) chopMupoBaTh MOHUMAaHKWE 3HAYMMOCTH JOCTIDKCHHH XMMHYCCKOW HAyKH W TEXHOJIOTHH
JUTSL Pa3BUTHS COIIMAILHOM U TTPOU3BOJICTBEHHOU cdep.

1.2.2. TlnaHupyemble Ppe3yJbTaThbl OCBOECHHS 0011e00pa30BATeNbHON AUCHUIUIUHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocanose PI'OC COO

1) cdopMUpPOBaHHOCTh TPENCTABICHUI: O XHWMHUYECKOH COCTABISIOIIEH €CTECTBEHHOHAYYHOH
KapTUHBl MHpA, POJIM XHMUU B TIO3HAHUU SIBICHUU TNPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS H
KYJIBTYpBI JINYHOCTH, €€ (PYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOM ISl pEIIeHUs MTPAKTHYECKIX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

2) BIaJCHHWE CHCTEMOW XHMMHYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIUE IMOHSTHS
(XMMUYECKUI 3JEMEHT, aToOM, JJIEKTPOHHAs 00OJOYKa aToma, S-, p-, O-dJIeKTpoHHBIE OpOHTAIU
aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIpPHBI 00bEeM, YIJIepOJHbIN ckeneT, QyHKIMOHabHAs TPYIIa,

paauKal, M30MepHUs, HU30MEpbl, TOMOJOTHYECKHH psZ, TOMOJOTH, YIJIEBOAOPOAbI, KUCIOPOIA- M
4



a30Tco/epKalllie COEAWHEHUs,, OMOJOrMYECKH AaKTHUBHBIC BelIeCTBA (YIJICBOJBI, JKUPBI, OCIKH),
MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS, KPHUCTAINYECKasi
pewmierka,  TUINbl  XMMHMYECKMX  peakuuil  (OKMCIMTEIbHO-BOCCTAHOBUTENBHBIE,  IK30-U
SH/IOTEPMHUECKUE, pEaKUM MOHHOIO OOMEHa), pacTBOpP, 9JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAST TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM PEAKIIUH,
XUMHYECKOE PAaBHOBECHE), TEOPUM U 3aKOHBI (TEOPUS XUMHYECKOI'O CTPOEHHSI OPraHM4ECKHX
BeuiecTB A.M. bytiepoBa, Teopust 3JIEKTPOIUTHUECKON AMCCOLMALNY, NTepruoaudeckuil 3akon ..
MenzeneeBa, 3aKOH COXpPaHEHHsS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3BIK XUMHH,
(aKTOJIOrHMUECKUE CBEICHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30IacCHOM HCIIOJIb30BAaHUH
BAXHEHIINX HEOPraHMYECKUX M OPraHUYECKHUX BEILECTB B OBITY M IPAKTUYECKOW AESITEIbHOCTU
YeII0BEKa,

3) chOpMHPOBAHHOCTH YMEHHUI BBISBISATH XapaKTEPHBbIC MPU3HAKA M B3aHMOCBS3b H3yYEHHBIX
HNOHSTUM, MPUMEHATb COOTBETCTBYIOIME IMOHATHS IIPU ONUCAHUM CTPOEHHS M  CBOICTB
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U UX IPEBPAIIECHU; BBIBISATH B3aUMOCBSI3b XUMHUYECKUX
3HaHUN C OHATUSAMU U NPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHbIX IIPEJIMETOB;

4)  chOopMUPOBAHHOCTH YMEHHUH HCIIOJIb30BaTh HAUMCHOBAHUS XHMHYCCKUX COCIUHCHUIM
MEXIYHAapOJHOIO COK3a TEOPETUYECKOM M MNPUKIAAHOM XMMHM W TpPUBHAIbHBIE Ha3BaHMs
BO)XHEHIINX BEIIECTB (ITUJIEH, alETHJIeH, TIMLEpHUH, (peHois, (popMalbleruj, yKCycHas KHCIOTa,
[JIMLMH, YrapHbIM ra3, yIJIEKUCIbIA ra3, aMMHUakK, ralieHas U3BECTb, HETalleHas U3BECThb, ITUThEBAs
cojla M JPYTux), COCTaBJIATh (OPMYJbl HEOPraHMYECKUX U OPraHUYECKUX BELIECTB, YpaBHEHMS
XUMHUUYECKHX PEAKIMM, OOBACHATh UX CMBICI; HOATBEPKIATh XapaKTEpHbIE XWMUYECKHE CBOWMCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3allUCIMU YPAaBHEHUN XUMUUYECKUX PEaKLIUL;

5) chopMUPOBaHHOCTh YMEHHMI YCTaHABIMBATH MPUHAIUIC)KHOCTh HM3YYCHHBIX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB K OINPENEICHHBIM KJlaccaM M IpyNIaM COEIMHEHUMH, XapaKTEpPU30BaThb MX
COCTaB M BaKHEHIIME CBONCTBA; OMPEAEATh BUABI XUMHUECKUX CBsi3ed (KOBaJEHTHas, MOHHas,
MeTaJUIn4YecKas, BOAOPOAHAs), THUIbl KPUCTAUIMUYECKUX PEIIETOK BEIIEeCTB; KJIAacCU(PULIUPOBATH
XUMHUYECKHE PEAKIIUY;

6) BiameHWe OCHOBHBIMH METOJaMH HAy4YHOTO ITO3HAHUS BEUICCTB M XHUMHYCCKUX SIBJICHUI
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

7) chopMHUPOBAHHOCTh YMEHUI MPOBOJUTH PACUCTHI MO XUMHUYECKHM (hopMmylnaM M ypaBHEHHSIM
XUMHUYECKHX PEaKIMH C HMCIOJIb30BaHUEM (PU3MUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE YCIIOBHsI) Ta30B, KOJIMYECTBA BEILECTBA;
MCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JJISl IPUHATUS PEHICHUI B KOHKPETHBIX )KM3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM;

8) chopMHPOBAaHHOCTH, YMEHHUI IUIAHMPOBAaTh W  BBIMOJNHATH XHMHYECKHI  AKCIEPHUMEHT
(mpeBpallleHusi OpraHMYECKHX BEIIECTB MPH HArpeBaHUM, MOJyYEHHE JTHJIEHA W H3Y4YEHHE €ro



CBOICTB, KQUECTBEHHBIC PEAKIINU Ha allbJICTU/IBI, KpaXMall, YKCYCHYIO KUCIIOTY; IeHATypaIus OeIKOB
IIpU HArpeBaHUM, I[BETHbIC pEaKlUUU OEIKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, ONpeAeisiTh
Cpelly BOJIHBIX PacTBOPOB, KAYECTBEHHbIE PEAKIMU Ha cylb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HAa
KaTHOH aMMOHHUS, peliaTh dKCIEepUMEHTaIbHbIC 3aJaud 1o TemaMm "Mertamibl" u "Hemeramnsr'") B
COOTBETCTBUM C TpaBUJIaMHU TEXHUKH O€30MacHOCTM TMpH OOpaIleHUH C BEIIeCTBAMH H
71a00paTOpPHBIM 00OPYJIOBAHUEM; MPEJACTABIATh PE3YJIbTAaThl XUMHUECKOTO 3KCIIEpHUMEHTa B (Gopme
3alMCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUMid M (GOpPMYJIHMpOBaTH BBIBOJBl Ha OCHOBE JSTHX
pE3yJIbTATOB;

9) chopMHPOBAHHOCTh YMEHHSI AaHAJTM3UPOBATh XUMHUUECKYIO HH(DOPMAIINIO, TOJYyIaeMyI0 U3 Pa3HBIX
HCTOYHHUKOB (CpelCTB MaccoBoi nHpopMmaruu, cetb UHTEpHET U pyrue);

10) copMUpOBaHHOCTh YMEHHUI COOJIOIATh MPaBHJIa SKOJOTHUSCKH 1IEIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIAOBOU ACATEIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbSl M OKPY>KAIOIIEH TPUPOTHON
Cpelbl; YYMTHIBATh OIACHOCTb BO3AECWCTBUS Ha KHUBBIE OPraHU3MbI OIIPE/IEICHHBIX BEILECTB,
MOHMMAasl CMBICJI IIOKAa3aTelIsl IPEAEIbHON JOMYCTUMON KOHIIEHTPAIUY;

11) s 00y4aromMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: COOPMHUPOBAHHOCTh YMECHHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;
12) mis crnenbiX W CIAOOBHISIIMX OOY4YaIOIIUXCs: CHOPMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh
penbedHO ToueuHyro cuctemy obo3nauenuit JI. bpaitns s 3anucn XuMu4eckux GopmyiL.



Oco0oe 3HaueHne TUcHUIINHA HMeeT npu ¢popmuposannu u passutun OK n I1K.

Kon n ITnanupyemble pe3yabTaThl 0CBOCHUS AU CIHUILIHHBI

HAaNMEHOBaHUe

q)OPM"pyeM]’fX Oommue JucuunjiuHapHblie

KOMIIeTeH M

OK 01. B yacTu TPy10BOro BOCIIMTAHMSA: - BIAJCTh CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas  BKIIIOYACT:

Bri6upats - TOTOBHOCTh K TPYyIy, OCO3HAHWE IICHHOCTH | OCHOBOIIOJATalOIIMe IMOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, 3JEKTPOHHas

CIOCOObI MacTepcTBa, TPYy10ito0ue; o0oJiouKa aToma, s-, p-, d-dIeKTPOHHBIC OpPOHUTAIM aTOMOB, HOH, MOJICKYJIA,

peleHus 3a1a4 - TOTOBHOCTh K AaKTHBHOW JIEATEIBHOCTH | BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKas

po(eCCHOHATIBHO | TEXHOJIOTHYECKOM u COIIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OObEM, YIJIEPOAHBIM CKeJeT,

1 1eATeNIbHOCTH | HalIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBAThH, | QYHKIMOHAIBHAS TPYIIA, PaJUuKal, U30MEpHs, U30MEpbl, TOMOJIOTHYECKUN

IPUMEHUTENBHO K | IUITAHUPOBATh M CAMOCTOSTENBHO BBIIOJIHATH | PSA, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOJ- U a30TCOACpKAILNE COCAUHEHMS,

Pa3IM4YHBIM TAKYIO J€ATEIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BemlecTBa (yriaeBOABI, KHUPHI, OCIKH), MOHOMED,

KOHTEKCTaM - UHTEpEC K pa3INYHBIM chepam | moauMeEp, CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJIIPHBIE  COCIMHEHUS,
npohecCuOHaNBHOM NeSTeNbHOCTH, KpUCTAJIJIMYECKAsl PEIIeTKA, TUIbl XUMHUYECKUX peakUuuil (OKHUCIUTEIbHO-
OBjajieHHe YHMBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBUTEIbHBIE, K30-U dHAOTEPMUYECKUE, PEAKI[MM HOHHOTO 0OMEHa),

MO3HABATEJIbHBIMHM IeHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE 1eiiCTBUS:

- CaMOCTOSITEIILHO dbopmynupoBaTh u
aKTyalIu3UpoBaTh MPOOJIEMY, pacCMAaTPUBATL €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHBII\/'I HpI/ISHaK niin
OCHOBaHUs IJIsl CpaBHEHMs, Kiaccudukamuu u
00001IeHNS;

- ONpeneNnsTh LeTu JAeATeIbHOCTH, 3a7aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBISABJIATH SaKOHOMepHOCTI/I n HpOTHBOpeqHﬂ B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHUBBI B  JIEATEIHHOCTH,
OILICHUBATh COOTBCTCTBUC pe3y.]'II)TaTOB OeJIsIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITENTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHUE IIPH
peI_HCHI/II/I KU3HCHHBIX HpOGJIGM

pacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTHYECKAs AUCCOLUAIINS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEAKLIMU, XUMUYECKOE
paBHOBECHE), TEOpPUHM M 3aKOHBI (T€OpUs XHMMHUYECKOTO CTPOEHUs
oprannueckux BeniectB A.M. byrnepoBa, TeopHs 3IIEKTPOJIUTUYECKON
aucconuanuu, nepuoaudyecknid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHH, (DaKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOIYYEHUU M O€30I1aCHOM HCIOIb30BAHUU
BOXHEUIIMX HEOPraHMYeCKMX M OpraHMYeCKHX BeHIeCTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YEJIOBEKa;

- YMCTb BBIABIIATH XapaKTCPHBIC IMPHU3HAKKW W B3aUMOCBA3b HN3YUCHHBIX
MOHSITUH, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX MPEBPALICHUN;

BBISIBJIATH ~ B3aMMOCBSI3b ~ XMMHUYECKUX  3HAaHMM C  TOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX MMPCIMETOB,

- yYMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXJYHAapOAHOTO COI03a TEOPETUYECKOM W MPUKIATHOM XUMHH U

TPUBHUAJIBHBIC HA3BAHU Ba)KHEHIITNX BCIICCTB (BTHJICH, AlCTUJICH, TJIMICPUH,




0) 0a3oBble Hccie0BaTeIbLCKHE JelCTBUS:

- BJIAICTH HaBbBIKAMHA yqe6H0-
HCCIIE0BATEIbCKOW U MPOSKTHOMN JeATEIbHOCTH,
HaBBIKAMU pa3perieHust npoodiiem;

- BBIABJISITH TPHUYMHHO-CJICICTBEHHBIC CBSI3U W
aKTyaJ'II/ISI/IPOBaTB 3a;[at1y, BbIABUT'aTb FI/IHOT€3y
€e pelieHus, HaxXOAUTh apryMEHTHl s
JTIOKa3aTesIbCTBa CBOMX YTBEP)KICHHM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHa.HI/IBI/IpOBaTI) HOJIy‘-IeHHBIe B X04¢€ pCHICHI/Iﬂ
3a/layl Pe3yNbTaThl, KPUTHUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJII>HyIO
Y IPAKTHYECKYIO 00JI1aCTH KU3HEACSITEIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA U3 pPa3HbIX
MpeIMETHBIX 00acTei;

- BBIIBUT'aThb HOBBIC niaeu,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CIIOCOOHOCTL HMX HCHOJL30BAaHHUSA B
MO3HABATENBHON U COLIMATLHOM MPAKTHUKE

npeJarath

¢beHon, ¢opmambaerun, yKCyCHas KUCIIOTa, TJIMLUH, YrapHbId Tas,
YTJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIlICHas W3BECTh, TUTHEBAs
coJla U JPYTUX), COCTaBIATH (HOPMYJbl HEOPraHWUYECKHX M OPTraHHYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX pEaKIuh, OOBACHITH WX CMBICI;
MOATBEPKIATH XapaKTepHbIS XUMHAYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3alUCIMH YPABHEHHN XUMHUYECKUX
peakiui;

- YMeTh YCTAaHABIIMBATh MPUHAIJICKHOCTh H3YYEHHBIX HEOPTraHUYECKHX U
OpTraHN4YC€CKUX BCUICCTB K OIMPCACICHHBIM KJIaCCaM W IpylIiiamM COCIII/IHCHPIfI,
XapaKTepu30BaTh HMX COCTaB W BaKHEWIIME CBOICTBA; OMPENENATH BUIBI
XUMUYECKUX CBsi3el (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOIHAsN),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKHE
peaxkuuu;

- chopMupoBaTh TPEACTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
GCTGCTBGHHOHaquOf/'I KapTUHBI MHpa, POJUM XHMHUHW B IMO3HAHHUU SIBJIEHUU
npuponbl, B (HOPMHPOBAHHHM MBIIIIEHUS W KYIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW T'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3a/1a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MPUPOIHON CpeaE;

- YMeTh TPOBOAMTH PacUeThl MO XUMHYECKUM (QopMyiaM U YpaBHEHHIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYHNH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbpHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIH30BAThH
CUCTEMHBIE XUMHUYECKHUE 3HAHUS JJI1 NPUHATHS PEIICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

OK 02.
Hcnons3oBath
COBpPEMEHHBbIE
CpeJCTBa IOKCKA,
aHalv3a u
UHTEPIpETAIAN
UHpOpPMALIUU U
WH(OPMAITMOHHBI

B o0s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM U OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJbTYP,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MECTa B
MIOJINKYJIBTYPHOM MHPE;

- COBCPUICHCTBOBAHUC SI3BIKOBOM n

- YMETH IJIaHUPOBATH u BBITIOJIHATH XUMHUYECKUN OKCIICPUMCHT
(mpeBpaiieHuss OpPTaHMYECKUX BEIIECTB TMPU HarpeBaHWHU, TIOJYUCHHE
STUJIEHA U U3YYEHHE €ro CBOMCTB, KQUECTBEHHBIE PEAKI[MU Ha albACTU[IbI,
KpaxMajl, YKCYCHYIO KHCJIOTY; JAeHaTypaius OeJIKOB IpH HarpeBaHUH,
[[BETHbIE pEAaKIUU OEJNKOB; MPOBOJUTH pEaKIMd HMOHHOTO OOMEHa,
OIpEACIIATh CPEAY BOJAHBIX PACTBOPOB, KAUCCTBCHHLBIC PCAKIINN Ha Cy.]'II)(i)aT-,
KapOoHAaT- W  XJIOpUA-aHHOHBI, HA  KATHOH  aMMOHHS;  peIIaTh
JKCTIEpUMEHTANIbHBIC 3adaun 1o TemaMm "Merammsl" u "Hemeramnsl") B
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€ TeXHOJIOTUU
JUTSI BBITIOJTHEHUS
3a1a4

npohecCHoHATIbH
Ol IEeSATENBHOCTH

YUTATENICKOM  KyJIBTYpbl ~ Kak  CpEICTBa
B3aUMOJICHCTBUA MEXIY JIIOJbMU U IIO3HAHUS
MUDA;

- OCO3HaHHE LIEHHOCTH HAy4YHOH JEeATEeNIbHOCTH,

FOTOBHOCTb  OCYILECTBJISATH  IPOEKTHYIO U
UCCIIEI0BATENbCKYIO JIeSTeIIbHOCTD
MHAUBUAYAJILHO U B TPYIIIIE;

OsilaileHHe YHHMBEPCAJBHBIMH  YYeOHBIMH

MO3HABATEJIbHBIMU JAeHCTBUAMM:

B) paboTa ¢ undopmanueii:

- BIIQJCTh HABBIKAMU IMOJy4YE€HUS HHDOpMALH
W3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEILHO
OCYIIECTBIISITH MOUCK, aHAIHU3, CUCTEMATHU3AIIHUIO
U UHTEPIpETANNI0 WHPOPMAIIUU  Pa3TUIHBIX
BUJIOB U (hOpM MpeIcTaBICHUS;

- CO3JaBaTh TEKCTHl B pa3IMYHBIX (opmaTtax ¢
y4eTOM Ha3Ha4YeHHs WH(OpPMAUU M 1ENeBOU
ayIUTOPUHU, BHIOWpAs ONTUMAIBHYIO (GOpMy
MIPEACTABICHUS U BU3YAIU3alINH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMaIlK, €€ COOTBETCTBHE TMPABOBBIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

- UCIOJNB30BaTh CPEJCTBAa HH(POPMAIIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHMH B pEIICHUU

KOIrHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpTraHHU3allMOHHBIX 3aaa4 C CO6J'IIO)I€HI/IeM
Tpe60BaHPII>i OPrOHOMHKH, TCXHHUKH

0€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
OpaBOBBIX M OTHYECKUX  HOPM,  HOpPM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;

- BJIaJIeTh HaBbIKAMU PACIIO3HABAHUS U 3alUThHI
uH(popMalru, HTHPOPMAIIMOHHOM 0e301acHOCTH
JIMYHOCTH;

COOTBETCTBUHM C TpPABWJIAaMU TEXHUKH OE30MaCHOCTH IpH OOpalieHuH ¢
BEILIECTBaMH U J1a0OpPaTOPHBIM O00OPYAOBAHUEM; MPEICTABISATh PE3YIIHTATHI
XMMUYECKOTO IKCTIIEpUMEHTa B (hOpMe 3aIMCH YPABHEHHH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATh BEIBO/IBI HA OCHOBE ATHUX PE3YNILTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO0 HH(POPMALIHIO, TIOTYYaEMYIO U3 Pa3HBIX
HCTOYHHKOB (CpeacTB MaccoBoi MHpopmanuu, cetb HTEpHET U ipyrHe);

- BJAACTh OCHOBHBIMH METOJaMHM HAYYHOTO T[IO3HAHHMS BEIIECTB U

XUMHUYECKUX  SBJCHHM  (HaONmoJeHue,  HM3MEpPEHHEe,  JIKCIEPUMEHT,
MOJIETTUPOBAHUE);

- YMeThb IPOBOAMUTH pacyeThl MO XHUMHUYECKUM (opMmynaM U ypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCIIMYUH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIOIb30BaTh
CHUCTEMHbIE XMMHYECKHE 3HAHUA Ul MPUHATUS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMUA U UX IIPUMCHCHHUEM




OK 04.
OddexTuBHO
B3aUMOJICIICTBOBA
Thb U paboOTaTh B
KOJUIEKTHUBE U
KOMaH 1e

- TOTOBHOCTE K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM M COIMAIbHOU
JICATCIIBHOCTH;

Osaagenne YHHUBEPCAJIbHBIMHU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) coBMecTHasI 1eITeJIbHOCTbD!

- TMOHUMAThb M WCIOJb30BATh MPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- MPUHUMATH LIETTU COBMECTHOM JESITEIBHOCTH,
OpraHU30BBIBATh M KOOPJIUHUPOBAThH JACHCTBUS
[0 €¢ JOCTIKCHHIO: COCTaBJIATH IIAH JCHCTBUM,

pacmpenensaTh  poJM  C  Y4eTOM — MHCHHUl
YYaCTHHUKOB 00CYX/IaTh Pe3yIbTaThl COBMECTHOU
paboTHI;

- KOOpPAMHHUPOBAaTb M BBINOJHATH pabOTy B
YCIOBHUSIX  PEABHOIO,  BUPTYaJlbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYIIECTBIIATh IO3UTHUBHOE CTPATErH4YeCKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYALHUsX, POSIBIATH

TBOPYECTBO H BOOOpakeHue, OBITE
MHUIMATHBHBIM

OsJagenne YHUBEPCAJIbLHBIMH
pPeryJisiTHBHBIMM € CTBUSIMU:

) NpUHSATHE ce0s1 M IPYTHX JIIO/eii:

- NPUHUMATh MOTHUBBI W apTyMEHTHI JIPYTUX

JIIOJICH TIPU aHaNM3€e Pe3yIbTAaTOB JEATEIHHOCTH;
- IPU3HABATh CBOE MPABO M MIPABO JIPYTUX JFOICH
Ha OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHMUMATh MUD C
MO3UIUH JIPYTOr0 YeIIOBEKa;

- yMeThb IUIAHUPOBAaTh U  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, IMOJIyUYCHUE
ATUJICHA M U3YYCHHE €r0 CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJibJCTHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi OelKOB NpH HarpeBaHuw,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeHa,
OTIpEeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLIMU Ha Cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHS;  pelIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1Mo Temam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUU C TMpPABWIAMH TEXHUKHA OE30MaCHOCTH MpPH OOpaIlIeHUU C
BelleCTBaMH U J1a0OpaTOPHBIM O0OpYIOBaHUEM; MPEACTABISATh PE3yIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B JOpME 3aIMCH YPAaBHEHUN COOTBETCTBYIOIINUX
peakiuii ¥ GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB
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OK 07.
CopnelicTBoBaTh
COXPaHEHUIO
OKpY>Karomiei
CpeIbl,
pecypcocoepexe
HUIO, IPUMCHSTh
3HaHUS 00
WU3MCHCHHUH
KJIMMaTta,
TIPUHITATIBI
OCpeKITMBOTO
MIPOU3BOJICTBA,

3 PeKTUBHO
JefiCTBOBATh B
Ype3BbIYANHBIX
CUTYAIHSIX

B 00J1acTH 3K0JI0rH4€eCKOr0 BOCIIMTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTHUYECKON KYIBTYPHI,
IIOHUMaHHe BIIMSTHUS COLUAJIBHO-
JKOHOMHYECKHX IIPOLECCOB HAa  COCTOSHUE
IIPUPOJHOM M COLMAJIBHOW CpeIbl, OCO3HAHHUE
IJ100aJIbHOTO Xapakrepa HKOJIOTHYECKUX
npobiem;

- IUIAHUPOBAHME U OCYLIECTBIECHUE NEHCTBUN B
OKPY’KaloIlled cpelle Ha OCHOBE 3HAHMS LEeu
YCTOMYMBOTO Pa3BUTHS YEI0BEUECTBA;

AKTHUBHOE HENPUATHE JEHUCTBHM, NPUHOCAIIUX
BpEl OKPYXKAIOILEH CPEIE;

- YMEHHME IPOrHO3UpOBaTh HEOJIArONPUATHBIC
IKOJIOTHYECKUE IIOCJICZICTBUS
IPEIIPUHUMAEMBIX JE€HCTBUM, NPEAOTBPAILAThH
ux;

- paciuupeHue OIbITa JIeATEIIBHOCTH
JKOJIOTMYECKOM HAIPABICHHOCTH;

- OBJIa/ICHUE HAaBBIKAMU y4eOHO-
UCCIIEI0BATEIBCKON, TPOEKTHOM U COLIMATILHOU
JIEATEIIBHOCTH;

- cdopmupoBaTh  NOpPEACTaBICHUSA: O XHUMHYECKOH  cocTaBisrolIeit
€CTECTBEHHOHAYYHON KapTUHbI MHpa, POJIM XMMHUU B TNO3HAHUU SIBICHUUN
Opupoabl, B (OPMUPOBAHMHM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PELICHUS MPAKTHYECKUX
3aJja4 ¥ 3KOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
MIPUPOAHON CpeIe;

- YMETh COOJIFO/IaTh MpaBUIa SKOJOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B
OBITY M TPYIOBOW NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYKarolllel MPUPOJHOW CpEeIbl; YYUTHIBATH OMACHOCTh BO3JACHCTBHUS Ha
JKUBBIE OPTraHU3Mbl ONPENEICHHBIX BELIECTB, MOHUMAsl CMBICI IOKa3aTeNs
MpEeAEIbHON JOMYCTUMON KOHLIEHTPaun

IIK...
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM TUCHUIIMHBI M BU/IbI Y4eOHOH padoThI

Bup yueOHoii padoTsbl

0O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM NPOrPAMMBI M CHUTINHBI 72
B T.4

OcHoBHOe coaep:xaHue 64
BT. 4.

TeopeTudeckoe o0ydeHue 30
MIPAKTUYECKHE 3aHATUSL 24
nabopaTopHbIE 3aHATHUS 10
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COIEPKAHME (COEPIKAHNE 5

NPHUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTndyeckoe o0yyeHne 2

MPAKTUYECKHE 3aHATUSL 4

IIpomexyTounasi arrectauus (1uddepeHITMPOBAHHBINA 3a4ET) 2
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2.2. TemaTHYeCKHH IJIaH U COIePKAHUE TUCHUTLTHHBI

HaunmeHoBaHue Conep:xanue yueOHOro MmarepuaJjia (0CHOBHOe U NPodecCHOHAIbHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyeMblie
. 'b€M 4acoB
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.Ib KOMIIETEHIIUH
1 2 3 4
OcHoBHoOE cojiep:KaHue 64
Pa3nes 1. OcHOBBI cTpOeHHS BellecTBa 6
Tema 1.1. OcHoOBHOE coepakaHue 4 OK 01
CtpoeHue aToMOB
XHMHIECKIX Teopernueckoe o0yuyenue 2
2JIEMEHTOB U - -
mpEpoa CoBpeMeHHast Mojelb CTpoeHuss atoma. CHUMBOJIMYECKHH SA3BIK XUMHUHU. XUMUYECKUM DIIEMEHT.
N HMIYCCKOI DnekTpoHHas KoH(purypamus atoma. Kiaccupukaimss XUMHUSCKUX JJIEMEHTOB (s-, P-, O-37€MeHTHI).
J— BanentHrie 3JIEKTPOHBI. BanentHoCTb. DJIEKTpOHHAs npupoaa XHUMHYECKON CBSI3H. 2
DNeKTpOOTPUIIATETFHOCTh. BuIbl XUMHUYeCKOW CBsI3M (KOBAJIGHTHAs, HWOHHAs, MeETa/UIMYecKasi,
BOJIOPOJIHAs) U CIIOCOOBI €e 00pa30BaHMs
IpakTuyeckune 3aHATHS 2
Pemenne 3amanmii Ha WMCHOJIB30BAaHHME XHMMHWUYECKOM CHMBOJIMKM W Ha3BaHWH COSIWMHEHHH IO
HOMEHKJIAType MEXIYHApOAHOTO COK03a TEOPETUYECKOW W NPUKIAAHOW XUMHUU M TPUBUAIBHBIX
Ha3BaHUU JJISI COCTABJICHUS XMUMHYECKUX (POPMYJI TBYXAaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HUIOB,
THUAPUJIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COSAMHEHUN OTEIbHBIX KJIACCOB. 2
[IpakTUueckue 3a1aHKsl HA YCTAHOBIIEHHE CBSI3U MEXIY CTPOCHUEM aTOMOB XMMHMUYECKHX 3JIEMEHTOB U
MEPUOINYECCKIM H3MEHEHHEM CBOWCTB XMMHUYECKHX AJIEMEHTOB M WX COCJUHEHUW B COOTBETCTBUU C
nojoxxenueM [leproanueckoit CUCTEMBI.
Tema 1.2 OcHoBHoOeE coep:xaHue 2 OK 01
[Tepnoanueckuit OK 02
3aKkoH ¥ TaOnuma | IIPAKTHYECKHE 3aHATHS 2
J.1. MenneneeBa N
[Tepuonnueckas cucrema xumuueckux 35emMeHToB .M. Menaeneesa. ®u3nyeckuii CMbICI 5

Ilepnoanueckoro 3akoHa J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
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3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTro 3JieMeHTa B [lepuonnueckoi cucteMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Pemrenne npakTMKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKUX
aJIeMeHTOB «MeTtandeckue / HeMeTaTMUECKUE CBOUCTBA, AJICKTPOOTPHUIIATEIbHOCTh XHUMHUCSCKUX
3JIEMEHTOB B COOTBETCTBHUHU C UX JIEKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B IEPUOJUYECKON CUCTEME
xumuueckux asemeHToB .. MeHneneeBa»

Pa3nen 2. XumMnuyeckue peakiun 10
Tema2.1. Tunst | OcHOBHOE CoepsKaHHE 4 OK 01
XUMHUYECKHUX
peakmii Teoperuueckoe o0yueHue 2

Knaccudukanys u TUIIBI XMMUYECKUX peaKluii C yyacTHEM HeopraHuueckux BeiecTB. CocraBieHue

YpaBHEHUN peaklUui COeIMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], OOMEHa, B T.4. PEaKlUil TOPEeHUsI,

OKHCJICHUS-BOCCTAHOBJICHMUSI.

YpaBHEHMSI OKUCIIEHUS-BOCCTAHOBIEHMS. CTeneHb oOKuciieHus. OKUCINUTENb U BOCCTAHOBUTEID. 2

CocraBiieHHnE U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN METOJOM JIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEaKIIUU B IPUPO/IE, POU3BOICTBEHHBIX Ipoleccax u

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHA 2

KonunuectBenHble OoTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PacyeThbl MO

YpaBHEHUSIM XUMHMUYECKMX peakiui. Moib Kak eIuHHUIla KOJWYecTBa BellecTBa. MojsipHas macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MosipHblii 00beM ra3oB. OTHOCUTEIbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUi C MCIOJIb30BAaHMEM MaccChl, 00beMa

(HOpMalibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOe coiepKaHue 4 OK 01
DJIIEKTPOIUTHYECKA OK 04
1 qucconmanus u | 1€0peTHdecKoe odyuenune 2
HOHHBIA 0OMEH N

Teopus 31eKTpOIUTHUECKON Auccouanu. oHbl. DIEKTPONIUTHI, HEIJIEKTPOIUTHI. Peakiun MoHHOTO 2
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oomena. CocTaBlieHUE peaKuHﬁ HOHHOI0 OoOMeHa IIYTEM COCTaBJICHUA HX IIOJIHBIX M COKpallCHHBIX
HMOHHBIX ypaBHGHPIfI. KucnoTHO-0CHOBHBIE pPE€aKknum. 3aI[aHI/IH Ha COCTAaBJICHHUEC MOHHBIX peaKuHﬁ

JlabopaTopHble 3aHATHS

JlabopaTopHas pabora — THITbI XUMHUYECKUX peaKiiuiil.

HccnenoBanue THIOB (ITO COCTABY M KOJIMYECTBY HCXOIHBIX M O0OPA3YIONIUXCS BEIISCTB) U IPU3HAKOB
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IeNIeHNe CPEeIbl BOJIHBIX
pacTBOpPOB. 3alaHUs HA COCTABIICHNE MOHHBIX PEAKIUit

KoutposabHas
padora 1

CTpOGHI/Ie BCHICCTBA U XUMHNYCCKHEC PCAKIIUN

Paszgen 3.

CTpoeHue U CBOICTBA HEOPTAHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIL[ECTB

OcHOBHOe cojiep:KaHue

TeopeaneCKoe oﬁyqeﬂne

IIpenmer Heoprannueckoit xumun. Knaccugukamus Heopranuueckux Bemiects. [IpocTsie U ClloKHbIE
BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCUIBI, THJIPOKCUIBI, KUCIOTHI, COH). B3aumocss3b
HEOpPraHMYECKUX BeIIeCTB. ArperatHble coCTossHUA BeuecTBa. Kpucramnmndyeckue u amopdHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAs, HMOHHAS, METAJITNYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMUUECKOHN CBSI3U M THUIA KPUCTAJUIMYECKOM PEIIETKHU.
[TprurHBI MHOTOOOpa3usl BEIECTB

IIpakTHyeckne 3aHATHSA

Homenknarypa HeopraHuyecKux BEIECTB: Ha3BaHUE BEILIECTBA UCXO/I U3 UX XUMUYECKOH (hOpMYIIbI
WM COCTaBJIEHNE XUMHUYECKON (POPMYIIbl UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYyHAPOTHOM
(MIOITAK) nnu TpuBHaAJIBHOM HOMEHKIIATYDE.

Pemienne npakTHUecKuX 3alaHUi MO KiIacCU(UKAIMM, HOMEHKJIAType M XUMHUYECKUM (opMysiaM
HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX KJIaccoB (yrapHbIi TIa3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTh, HETallleHasl U3BECTh, MUTHEBASI COJlAa M IPYTHX): HA3bIBaTh U COCTABIIATH (POPMYIIBI XUMUUECKUX
BELIECTB, ONPEAEISTh IPUHAAIEKHOCTD K KJIaccy.

OK 01
OK 02
IIK...
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WcTounuku xumMuyeckoi nHpopmMalnu (cpecTs MaccoBOM HH(pOpMaIiK, ceTb UHTEpHET U Ipyrue).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. ®usuxo- | OcHOBHOE coiepKaHHe OK 01
XUMHYECKHE OK 02
CBOICTRA TeopeTudeckoe 00yueHue TIK...
HEOPraHUYEeCKUX .

Meramipl. O0umue ¢uszndyeckue U XUMHUYecKue cBoiicTBa metaioB. CriocoObl nostyuyeHus. 3HaYeHHe
BeHecTs METAJJIOB M HEMETAUIOB B IPHUPOAEC U JKU3HEACITEIBHOCTH 4YEJIOBEKa M opraHuzMoB. Kopposus

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckne M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemetaioB IV— VII rpynn. Knaccudukanus u HomeHknatypa coeinHeHui HemeTamioB. KpyroBopotst

OMOTEHHBIX IEMEHTOB B TIPUPOJIC

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCHUIOB, THAPOKCHI0B, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COCAMHEHUIH,

BBICIIMX OKCHJIOB M TMJIPOKCUIIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHrne ypaBHEHMH XMMHUYECKUX PEAKIMI C ydyacTHEM IPOCThIX M CIIOKHBIX HEOPTaHWYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETAUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH U aM(OTEpHBIX THIPOKCUIOB; HEOPraHWYECKUX COJel,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMII Ha CBOWCTBA, COCTAB, NOJYYEHHUE U

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY M NPaKTUYECKOMH

NeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHoBHoOe coep:xaHue OK 01
Nneratudukarus OK 02
HeOpTaHTIeCKIX JlabopaTopHble 3aHATHS OK 04
BEIIIECTB

JIaGoparophas padota «MneHTuduKanus HeOPraHNIeCKUX BEIIECTBY.

Pemenne skcnepuMEHTalIbHBIX 3a7ad [0 XUMHUYECKMM CBOMICTBAM METANIOB M HEMETAJUIOB, IO
pacrno3HaBaHMIO U MOJTYYEHUIO COEAMHEHUI METAJUIOB U HEMETAJIIIOB.

Wnentudukaniss HEOPraHMYECKUX BEIIECTB C HCIOJb30BAHUEM HUX (U3UKO-XUMHUECKUX CBOWCTB,
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XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHble peakuuu Ha cyinbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHHUS

KourpoJsbHas Croii
BOICTBa HEOPraHMUYECKUX BEILIECTB 2
padora 2
Pazne 4. CTpoeHue U CBOICTBA OPraHUYeCKHX BellecTB 24
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanus, IIK...
CTpoeHHE 1 Teoperuueckoe o0yueHue 2
HOMCHKJIATypa [losiBieHnE M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecro u
OpraHnHCCKUX 3HAYCHUE OPTAHUYECKOM XUMHHU B CHCTEME €CTECTBEHHBIX HAYK.
BEIICCTB XHUMHUYECKOE CTPOCHUE KaK MOPSAJIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XHMUUYECKOTO CTPOCHHUS OpraHWYecKux coeaumHeHuit A.M. bytieposa.
VYriepoaHblid CKEJNEeT OPraHUYeCKOM MOJIEKYJbl. 3aBUCHUMOCTHh CBOMCTB BELIECTB OT XUMHUYECKOIO
CTpOEHMS MOJIEKYJl. MI3oMepusi U U30MepHI. 2
[lonsTne o ¢yHkuuoHanbHOM Trpymme. Paaukan. [lpuHununel knaccuukanmuu —OpraHUYECKHUX
coenuHEeHH. MexayHapoaHass HOMEHKJIATypa W TMPUHIMIBI  HOMEHKIATYpbhl  OpTaHUYECKHX
coequHeHuil. [loHsTHE 00 a30TCOIEp)KalIMX COETUHEHUSX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, Xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHUSAX (MOHOMEp, IOIUMEp,
CTPYKTYPHOE 3BEHO)
IpakTuyeckue 3aHATHS 2
Homenknatypa oOpraHuyecKux COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACHILIEHHbIE U
apoMaTHYeCKHUEe YTIIEBOJOPO/bI, COUPTHI, (DEHOJIBI, albIETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U Ip.)
CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEUIECTB OTIENIbHBIX 9
KJIAaCCOB, HCIIOJb3Yysl MX Ha3BaHUS MO CUCTEMATUYECKOM W TPUBUAIBLHOM HOMEHKJIAType (ITHUIIEH,
aneTuieH, ruiepuH, (eHon, (GopmanmbAeTHUll, YKCyCHas KHCIIOTa, TIWIHH). PacdeTsl mpocreimieit
(hOopMyIIbI OPraHUYeCKOM MOJIEKYJIBI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHoOE cojiep:kaHue 12 OK 01
CaoiicTBa OK 02
Teoperuueckoe o0yueHue 6
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OpPraHUYECKUX
COEIMHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENbHBIX KIAcCOB (O0COOEHHOCTH
KJ1accu(pUKALUU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U obmas popmyna; u3omepus;
(u3HUYeCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIIOCOOBI MOTYUICHHS):

— IpeJesbHbIe YIIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeraHa Kak OJMH U3 OCHOBHBIX
HCTOYHMKOB TEIUIA B IPOMBILIICHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKACHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HenpelenbHble (AIKEHbI, AJKUHBl M aJKaJWEHbl) W apoMaTH4ecKHe YriieBofopojsl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB

— KHUCIIOPOJICOACPKAIINE COSAMHCHUS (CITUPTHI B (PEHOIIBI, KAPOOHOBBIE KHCIOTHI U A(PUPHI, aJIbJICTHIbI
U KETOHBI, >KHUPBI, YIIeBOjbI). [IpakTHueckoe NPUMEHEHHWE STUIICHIVIMKOJSA, TIIHMIEPHHA, (EeHOIA.
[Ipumenenue Qopmanpaeruaa, ameragbAeTuAa, YKCYCHOM KHUCIOTHL. MplUla Kak COJM  BBICHINX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30TcoacpiKalue COCOAUHCHUS (aMI/IHLI Hn aMHHOKMCIIOTHI, 66J'IKI/I). BBICOKOMOJ'ICKyJU{pHLIC
COCANHCHUA (CI/IHTGTI/I‘IGCKI/IG nu 6I/IOJIOFI/IIIGCKI/I'3KTI/IBHLIC). MOHOMep, MMOJIMMEP, CTPYKTYPHOC 3BCHO.
HOJ'II/IMepI/ISaHI/Iﬁ 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0 UCITIOJIb30BaHUS.

I'enetnueckas CBA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCTMHCHHI

HpaKaneCKue 3aHATUA

CBoiicTBa OpraHWYECKMX COEIMHEHUIN OTAENbHBIX KJIACCOB (TpPUBHAIBHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs1): peebHble (aJKaHbl U IUKJIOAJIKAaHbI),
HenpeaeabHble (AIKEeHbI, IKUHbBI U aJIKaJJMeHbl) 1 apOMaTHUECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHI, albJETHAbl W  KETOHbl, AaMHHbl W  aMHHOKHCIIOTBHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUECKHUX DPEAKLHUH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAaHMH UX COCTaBa M CTPOCHHUS

CocraBreHue cxeM peakuuii (B TOM 4YHCIE 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHHMH OTAEIbHBIX KJIacCOB, CIOCOOBI
UX TOJY4YeHHs] M Ha3BaHHE OPraHMYEeCKHMX COEIMHEHUH IO TPHUBHAIBHOM WM MEXIyHAPOJIHOM
CHUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/JlaHuil Ha CBOWCTBA OPTraHUYECKUX
COEMHEHMH OTAEIBHBIX KIacCOB

OK 04
IIK...

18




JlabGoparopHas paéora

JlaGoparophas pabora —IIpeBpaliiieHrst OpraHuIeCKUX BEIIECTB MPU HArPeBaHUU".
ITonyyenue 3THIIEHA U U3yYEHUE €ro CBOKMCTB. MOJEIMPOBaHUE MOJIEKYJI U XUMUYECKUX IIPEBPALLECHUN
Ha IIpPUMeEpE dTaHa, STUJICHA, alleTUIICHA U JIp.

Tema 4.3. OcHoOBHOe cojlepKaHue OK 01
Wnentudukanus OK 02
OpraHUYECcKUX TeopeTudeckoe 00yueHue OK 04
BEIIECTB, UX §77%
3HAYCHHE U buooprannueckue coenunenusi. Ilpumenenune u Ouojoruueckas poiyib yriaeBoaoB. OKucieHue
NpUMeHEH e B YIJIE€BOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
GLITOBOI 1 [IpeBpamenust OenkoB MUIMUM B oOpraHu3Mme. buonornuyeckue ¢yHkuuu OenkoB. buonornueckue
NPOM3BOJICTBEHHOI ¢GyHKIMY KUpOB. PoJb OpraHnveckoil XUMHUH B PEIICHUH TPOOJIEM MUIIEBOH 0€301MacHOCTH
eSATETLHOCTH . .

A Ponbp opranuueckoil XuMuUM B pEIIEHUH MPOOJIEM SHEPreTH4ecKol O€30MacHOCTH, B Pa3BUTHU
YyeJsioBeKa

MEAMIIMHBI, CO3JaHUH HOBBIX MAaT€pPUAIOB, HOBBIX HCTOYHUKOB YHEPrUH (AJIbTEPHATUBHBIE UCTOYHUKU

sHepruu). OnacHOCTh BO3/ICHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB

(yrmeBomopobl, COHUPTHI, (EHOIBI, XJIOPOPTaHMYECKHE MPOU3BOJIHBIC, AIbICTHIBI U Ap.), CMBICT

MoKa3aTessi MpeAebHO TOMYCTUMON KOHIEHTPAuU

JlaGopaTopHbIe 3aHATHSA

JIaGoparopHas pabota: —HaeHTuduKanms opraHn4eckux CoeTMHEHUI OTAETbHBIX KIaccoBl

Wnentudukarus opraHMuecKuX COSAMHEHUN OTAETBHBIX KJIacCOB (Ha MpUMepe albJIeruI0B, Kpaxmara,

YKCYCHOM KHCIIOTBI, O€IKOB U T.I.) C MHCIOJb30BAaHMEM HX (PU3MKO-XUMUYECKHX CBOMCTB U

XapaKTepHBIX KayeCTBEHHBIX peakmwii. [leHarypammst Oenka mpu HarpeBaHuuW. LIBeTHBIE peakiuu

0enkoB. BO3HUMKHOBEHHE AaHAJIUTHUYECKOIO CHTHala € TOYKM 3PEHHUS XUMHYECKHX IPOIECCOB IpPH

MPOTEKAHUN KaueCTBEHHOW PEaKIH, TO3BOJISIONICH HICHTU(UITUPOBATE MPEITI0KEHHBIC OPTAaHUYECKHE

BEIIECTBA
Kourpossuas CTpyKTypa U CBOICTBAa OPTaHMYECKUX BEILIECTB
padora 3
Pa3nen 5. KuneTrnyeckue U TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMUYECKUX peaKiuii
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CkopocTb OcHoOBHOe coiepKaHue OK 01
XUMHYECKUX OK 02
peaKui. IIK...
XUMHUYECKOE
paBHOBeCHE TeopeTudeckoe 00yueHue

CKopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMyYHbIX (DAaKTOPOB: MPUPOIBI PEArvpyOUIUX BEIIECTB,

KOHIEHTPALlMU pEearupymomux BeLIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHOHHON MOBEPXHOCTH.

TemmoBsie G (HEKTH XUMUYSCKUX PEAKIUi. DK30- U SHIOTCPMHUICCKHE, PCAKITHH.

OOpatumocTh peakuuid. XHMMHUYECKOE€ PaBHOBECHE W €ro CMEIIEHHE MOJ JIEHCTBUEM pPa3IMYHBIX

(akTOpoB (KOHIIEHTPALHS PEAareHTOB WU MPOIYKTOB PEAKIIMH, JTaBIICHUE, TEMIIepaTypa) s CO3/IaHus

ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUUYECKUX npoueccoB. [Ipuniun Jle [latense

IIpakTuyeckne 3aHATHS OK 01

OK 02

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE [IK...

CKOPOCTH XMMHYECKOH PEaKIiH, B T.4. C TIO3UIIMIA IKOJIOTUYECKH IIETIECOO0PA3HOTO MOBEJACHUS B OBITY

U TPYIOBOM JIEATENHHOCTH B IEJISAX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpebl.

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mpuMmeHeHue mnpuHiuna Jle-llatense ans

HaXOXJCHUS HANpPaBICHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakIuu W aHamu3 (aKToOpOB,

BITUSIIONUX HA CMEIIEHUE XUMUISCKOTO PAaBHOBECHS
Paznen 6. PacTBOpHBI
Tema 6.1. OcHoBHOE cojiepKaHue OK 01
[TonsiTue o OK 02
pacTBopax Teopernyeckoe ody4yeHnue OK 07

IIK...

PactBopenne kak ¢uznko-xuMmuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUST PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs noisi pacTBOpeHHOro BemecTBa. (CMBICH MoOKazarens MNpeAesbHO
JOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMYECKOil 0€30MacHOCTH.

[IpaBmia SKONOTHYECKH I11€71ecOo00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOW ACSITENLHOCTH B MLETSAX
COXPAHEHUS CBOETO 3J0POBbSl U OKPYXKAIOIIEH MPUPOJHON CPEbI; OMACHOCTh BO3JICUCTBUS HA KUBBIE

OpraHU3MBbl ONPEEIICHHBIX BEIIECTB.
Perienue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI HA paCTBOPHI, UCIIOJIb3yeMbIe B OBITOBO U
IIPOU3BOJCTBEHHOM JCATEIBHOCTH YEI0BEKa
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Tema 6.2. OCHOBHOE COflep:KaHHNe 2 OK 01
HccnenoBanue OK 02
CBOICTB pacTtBOpoB .JIaﬁopaToprle 3aHATHUA 2 OK 04
IIK...

JlaboparopHas pabota «IIpuroroBieHre pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOMN (MAacCcOBOM, %) KOHIIEHTpAIMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU 2

BOIIPOCAMHM) U ONIIPE/IeNICHHE CPEIbl BOAHBIX PACTBOPOB.

Pemenue 3a1aq Ha MPUroTOBIEHNE PACTBOPOB
IIpo¢eccnonaILHO-OPHEHTUPOBAHHOE COiEPKAHME (COepPKAHME IPUKJIATHOIO MOLYJIA)
Paznen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1eATEJIbHOCTH YeJ10BEeKa 6 OK 01

OK 02

Xumust B OBITY X | OcHOBHOE cojiepkaHue 6 OK 04
MIPOU3BOJICTBEHHOU OK 07
JCSTECIBHOCTH Teopernueckoe o0yuyenue 2
YeJI0BEKa IIK...

Hogeiimie nocTHXeHns XUMHUYECKOM HAYKH U XUMHUYECKON TeXHOJIOTHH. Posib XUMUHU B 00ecTieueHun

HKOJIOTMYECKOM, SJHEPTeTUUYECKON U MUILEBOM 0€30MacHOCTH, pa3BUTUU MeAULIMHBI. [IpaBuia moucka u 5

aHaM3a XUMHUYEeCKOW HHGPOpMAIUM W3 pa3IUYHBIX HCTOYHUKOB (HayyHas M YydyeOHO-Hay4yHas

JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)

IpakTuyeckue 3aHATHS 4

[Touck u aHanM3 KEMCOB O MPUMEHEHUM XWMHUUYECKHX BEIECTB W TEXHOJOTUH C Y4E€TOM OyayIien

NpopEeCCHOHANIBHOW ~ JICSITENIBHOCTA 10  TeMaM:  BaKHEHIIME  CTPOUTENIbHBIE  MaTepualbl,

KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKIO, KEepamMHuKa, MaTepuaibl JUIsl SJIEKTPOHUKH, 4

HaHOMAaTepHaNIbl, TEKCTHUJIbHBIE BOJOKHA, WCTOYHUKHA DJHEPTUU, OPraHHMYEeCKHE U MHUHEpaIbHBIC

yIoOpeHus, TIeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUS.

3ammra: [IpencraBinenue pe3yibTaToB PEMICHHS KeHCOB B (hOpMEe MUHHU-IOKIIA/IA C MPE3CHTAIUEH

IIpomexyTounas arrecranus (1ugepeHINPOBAHHBIN 324eT) 2

Bcero 72
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI
3.1. TpeGoBaHusI K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecriedeHHI0

Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUIUTHHBI JTOJDKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CHEIMANIbHBIC IOMEIICHHUS: YUeOHBIH KaOMHET XUMHUH H/WITK y4eOHON XUMUYIECKOM 1ab0opaTopuu.

OGopynoBanue yueOHOro xKabumHera (HarJsiiHble MOCOOMs): HAOOPHI IMIAPOCTEPIKHEBBIX
MoJiele MOJIEeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIMU MPOCTHIX M CIIOXKHBIX BEIECTB
W/WIM KOJUIEKIIMM IOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOA U MHUHEpanoB, Tabmuua MeHzeneesa,
yaeOHble GUIBbMBI, UGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMH BOCIPOM3BEICHUS 3BYKA,
NPUHTEP, MYJIbTHMEIUA-TIPOCKTOP C AIKPAHOM, MYJIbTUMEIUWHAs JOCKa, YKa3Ka-TIpe3eHTep s
IIPE3CHTALMMN.

OGopynoBanue JadopaTopum W Ppadouux MecT Ja0OpaATOPUM: MEH3YPKHU, IUIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U TOKPOBHBIC CTEKJIA, MJIAHIIETHI s
KaleJbHBIX peakiuii, GuiIbTpoBaibHasg Oymara, MPOMBIBAJIKU, CTCKJISIHHbIE MPOOUPKU, PE3UHOBHIE
npoOku, QoHapHKu, HaOOp PEaKTUBOB, CTEKISHHbIC MATOYKH, IITATUBBI A MPOOUPOK; MEpHBIC
WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JIeiuTeNnbHble nuauHapuueckue (50-100 mut), ctynku ¢
necTukoM, (appopoBbIe YaIKH, MHHIETH, (QUIBTPHI OyMaKHbIC, BaTa, Mapiisi, YaCOBBIC CTEKJIA,
IEKTPOTUIUTKH, JTAOOPATOPHBIC IITATUBEI, CIIUPTOBBIC TOPEIIKH, CIIMYKH, MPUOOP IS MOydCHUS
ra3oB (WM IPOOUPKA C Ta300TBOJHOM TPYOKOM), IepKaTenu sl MPOOUPOK, CKISTHKH JUIsl XPaHCHHUS
pPEaKTHBOB, pa3fgaTOUYHbIC JIOTKH;, XuMuueckue ctakanbl (50, 100 u 200 mur); mmaTenau; MUHLETHI;
TUTEINIbHBIE LIUMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10—20 Mi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mur), BoastHast 6aHs (MM TEPMOCTAT), CTCKJITHHBIC MMAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 um 100 muin); MHAMKATOpPHBIE MOJOCKHM A omnpeaeneHus pH u cranmaptHas
WHAMKATOpHAS IIKala; YHUBEPCATbHBIN HHIUKATOp; nuneTku Ha 1, 10, 50 M (unu gozatopsl Ha 1, 5
u 10 mut), GropeTku JUIst TATPOBaHUs, MeAULIMHCKUE mmpuisl Ha 100—150 mu1, nabopaTopHble W/uimm
aHaJIUTUYECKUe Bechl, pH-MeTphl, CymmibHbIN IKad, U JIp. T1abopaTopHOe 000pYyI0BAHUE.

3.2. UndopmanuonHoe odecneyeHne 00y4eHus

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBbIM (oHA 00pa3zoBaTENbHON OpraHu3aluu
JIOJKEH UMETh TeYaTHbIe W/UIIN 3JIEKTPOHHbBIE 00pa30BaTesIbHbIe U MH(POPMAIIMOHHBIE PECYPCHI:

OcHoBHbBIE NeYaATHbIE H31aAHUS
1. Pymutuc I'.E. Xumwus: bazoBelii ypoBeHb: Yuel. ayisi oOpa3oBaTeldbHBIX OpraHU3alMi,
peanmu3yronux oopazosatenbHbie Tporpammbl CIIO / T'E. Pymsutuc, @.I'. ®enpaman. — M.:
ITpocsemenue, 2024. — 336 c.: ni.
JlonoJTHUTeIbHbIE HCTOYHNKH
1.  Xwumwmsa. 10 kmace. Yronyonénusiii ypoBens: yueOHuk/ B.B. Epemun, H.E. Ky3pmeHko,
B.U. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpoceemenue, 2022. —
446, [2] c.: un.
2.  Xwwmwus. 11 kmace. YraoyOnénusiii ypoBens: ydeOnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. lpo3nos, B.B. JIynus; nox pen. B.B. Jlynuna. — M.: Ilpocsemenune, 2022. — 478, [2] c.: ui.
3. Xwummusi. YraoyoneHusrit ypoBeHb. 10—11 xmaccel: pabovas mporpamma K ymHuUE Y MK
B.B. Jlynuna: y4eOHO-METOINIEeCKOe nocooue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
4.  Meroauueckoe mnocobue Kk yueOHuky B. B. Epemmna, H. E. Ky3pmenxo, B.U.
Tepenuna, A. A. Jlpo3nosa u ap. «Xumus. YTiryoneHHsid ypoBeHby. 10 kiace / B. B. Epemun,
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AA. Jpo310B, n.B. Epemuna, B. . MaxoHuHa,
0. 10. Cumonosa, 3.10. Kepumos. — M.: [Ipocda, 2018. — 339 c: m.

5. Meroauueckoe mocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa
u np. «Xumus. YrayOnennslid ypoenby». 11 kiacc / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upcroa, 3.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : wi.

6. Iycema, E. B. Xumus mist CIIO: yuebHO-MeTomudeckoe mocobue / E. B. I'ycea, M. P.
3uranmuna, J1. Y. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texct:  osmektponHbli  //  Jlamb  snekTpoHHO-OmMOmmoteunas — cucrema. —  URL:
https://e.lanbook.com/book/196096 (mata o6pamenus: 14.10.2022). — Pexkum gocryma: ist
aBTOPU3. IIOJI30BATEIICH.

7.  UYepnwmkona, H. 0. Xumust B 1ocTymHOM H3I0KeHHH: yaeOHOe mmocodue mis cro / H. 1O.
UepuukoBa. — 2-¢ usl., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekct: onekTpoHHbIM // JlaHb: 3ieKkTpoHHO-OMOMHMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum pgocryma: is
aBTOpU3. MOJIb30BATENCH.

8. HleBuunpina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBuunpina, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TexcT: anektponHsblii // Jlanb:
IEKTPOHHO-OMOMoTeunass cucrema. —  URL:  https://e.lanbook.com/book/118505  (mara
oOpamenusi: 14.10.2022). — Pexxum gocTyna: A aBTOPU3. MOJIb30BATENCH.

9.  bamnos, JI. H. Xumus: yae6nuk mis CIIO / JI. H. bnunos, U. JI. Tlepdunosa, T. B.
CokonoBa. — 2-e usn., crep. — Cankrt-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct: osnexTpoHHBIH // JlaHb: »nmekTpoHHO-OMONMoTewynas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamienus: 14.10.2022). — Pexum goctyma: st
aBTOPU3. NIOJI30BATEIICH.

10. TabpuensH, O. C., JlpicoBa, I'. I'. Xumus: xHura g npemnojaBaTens: yded.-MeTof.
nmocooue. — M. Akanemust, 2012. - 332 c.

11. Yepnuxoa H. lO., MemepskoBa E. B. Pemaem 3agaun 1Mo XUMHH CaMOCTOSITEIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328
C.

12. PesnukoB B. A. COOpHHK yHpaXHEHUH M 3a7ad MO OPraHUYECKON XUMHHU: ydeOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanycruna A. A., Xanpuenko W. I'., JIubanos B. B. O0Omasg u HeopraHnyeckass XUMHUSL.
[Tpaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIubanos — CankTt-IlerepOypr: Jlans, 2020.
— 152 c.

14. Ta6puensn O.C. Xumus: yue6. mig cryd. npod. yueb. 3aBenenuit / O.C. 'aGpuenss,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus qig npodeccuil M CreruaabHOCTEH TEXHUYECKOro mpoQuis:
y4eOHHUK I CTYI. yupexaenuii cpen. npod. oopazosanus / O.C. 'abpuensu, U.I'. OctpoymoB. —
4-e u3n., crep. — M.: U3narensckuii neHTp «Akagemus», 2017. — 272 c.

HNHTepHeT-pecypcebl

1. hvsh.ru—Xypnuan «Xumus B mKosmey.

2. https://postnauka.ru/themes/chemistry — nekuum mno xumum Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nonynsipablif MpOeKT «IJNEMEHTHI OOJBbIION HayKu» ((PpU3MKa, XUMHS, MAaTeMaTHKa,
aCTPOHOMHS, HAYKH O KU3HHU, Hayku o 3emiie). HOBOCTH HAayKH, KHUTH, HAydHO-TIONYJISIPHBIC CTAThH,
JICKITUH, SHIIUKIIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIONyJIsIpHOTO XypHana «[lorennuan». XKXypnan usmaercsa ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4.  http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYHO-TIONMYJISIPHOTO KypHaina « XuMuUs 1 xKu3Hb». JKypHar u3zgaercs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://www.hij.ru/)
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OTKpbITas 1eKTpOHHAs OubIMoTeka xuMudeckoro noptana «Chemnet», cogepxut yueOHbIE U
UH(POPMALIMOHHbIE MaTepHalbl JJIs IIKOJFHUKOB M yuuTesed. B Heill MOXHO HalTH yd4eOHHKH 110
oOuieil 1 HeoOpraHMYeCKO XUMHUU, OPTaHUYECKOW XUMUU, MyJIbTUMEINaMaTepHallbl, a TAKKE 3aa4n
XUMHUYECKHUX OJUMITHAJI C PEIICHUSIMHU, 33/1a9l BCTYIMUTEIBHBIX SK3aMEHOB ISl a0UTYPHECHTOB.

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

WNudopmaninonaple Marepuasibl 006 onuMmmnuangax: MOCKOBCKOW TOpojackoid, Bcepoccuiickoii,
MenneneeBckoil, MexayHapoaHoi. IlpuBeneHbl 3alauyd TEOPETUUYECKUX M IKCIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PEUICHUS, CIIUCKU U (PoTorpaduu modeauTeIeH.

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

Cucrema IUCTaHIMOHHOTO OOYYEHHs, HANpaBJCHHAs B IEPBYIO O4YepeAb Ha MOJATOTOBKY K
OJIMMITMA/IAM BCEX YPOBHEM — OT MIKOJIBHBIX 10 MexayHapoaHoil. CalT cCOAEpKUT OTpPOMHOE
KOJIMYECTBO 33J1a4, CIPYNIIMPOBAHHBIX KakK MO TeMaM, Tak M Mo ojumnuaaam. [lo BceM OCHOBHBIM
paszzesiaM XUMHH PUBEAEH TEOPETUUECKHIM MaTepHrall U pa300paHbl pEIIeHUs TUIIOBBIX 33/1a4.

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

[Topran mo HaHoTexHoNorusM. OCHOBHas Ieib — pa3BUTHE OOpa3oBaHHs B 00JACTH
HAaHOTEXHOJIOTUN U TTOATOTOBKA K MUHTEPHET-OJIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBouynass uH(OpMamus O XHMHUYSCKHX DJJIEMEHTaX M WX CBOWCTBax (Ha
AHTTIUHCKOM SI3bIKE).

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

PyccKOs3BIUHBII CAUT O CBOMCTBAX XUMUYECKHUX HJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuid ~ caldlT  OHJIaH-O0pa3oBaHMs,  COACPNKUT  MHOIO  HHTEPECHBIX
0o0pa30BaTeNbHbIX KypCOB M BHJCOJEKUUN JUIs IIKOJbHUKOB, CTYIEHTOB U yuutesnel. EcTb
HECKOJIbKO KYPCOB 110 XMMUHU.

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

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIA B MUpPE XUMUU MHPOPMAITMOHHBII
MHTEpHET-pecypc (CalT IIaTHBIN).

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

[TopTan no opraHM4YecKO XMMHUHN Ha AHTJIMICKOM S3BIKE.

14. http://www.xumuk.ru

CailT 0 XMMUU: KJIACCUYECKHE YICOHUKHU, CIIPABOYHUKH, IHITUKIIOTICUH, TTOUCK OPTaHUYECKHUX
Y HEOPTaHWYECKUX PEAKIU, COCTABICHUE YPAaBHEHUN PEaKIIUil.

15.  http://orgchemlab.com/

CaiiT, MOCBALICHHBIN MPaKTUYECKON paboTe B Jaboparopuun
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O INTPEJMETA

KoHTposib 1 oleHka pe3ynbTaToB OO0y4YeHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMPOoLecce

IMPOBCACHUA IMPAKTHUYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHNA, 4@ TAKXKC BBLIIIOJTHCHUA

06y‘laIOH_[I/IMI/IC$I HHAWUBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCJ'IGI[OB&HPIIZ. Pe3y.]'II>TaTI)I 06y‘IeHI/I${

OMpCACIIA0T, YTO 06y‘IaIOH_II/IeCSI AOJDKHBI 3HATh, IMIOHMUMATh U ACMOHCTPUPOBATH IO 3aBCPHICHUU
HU3YUCHUA JUCHUIIIINHBI.

His popmupoBaHUsi, KOHTPOJISE U OICHKH PE3yJIbTaTOB OCBOCHUS YYCOHOW IUCIIUTUIMHBI
UCTIONIB3YETCSI CHCTEMa OICHOYHBIX MEpPONPUATUN, TPEICTABISIONIas COO0H KOMIUIEKC Y4eOHBIX

MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00ydeHust u chopmynupoBaHHbix ¢ yuerom OI'OC

COO (mpeametnsbie pe3ynbtathl o aucuuiuae) u GI'OC CIIO.

THNbI OIIEHOYHBIX

Ne | OK/MIK | Moayas/Pa3zgen/Tema PesyabraTt 00yyenus .
MeponpHUATHI
| | OcHoBHOE comep:KaHue
1 Pa3nes 1. OcHoBBI Popmyanposars
0a3oBble OHATHS U
CTPOEeHHs BellecTBa
3aKOHbI XUMHMH
11 |OKO01 CtpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «CtpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbl COSAMHEHUI B | XUMHUECKUX DJIEMEHTOB U
U TIPUPOJIa XUMHYECKOH |COOTBETCTBHH CO MPUPOJA XUMUYECKOH CBS3M».
CBSI3U CTENIEHbIO OKHCIIEHUS 2. 3ajayn Ha COCTaBJICHHUE
XMMUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOpMyIT
MCXO/IS 3 BAJICHTHOCTH M | IBYXaTOMHBIX COCIMHEHHUN
AIIEKTPOOTPHULIATENIBHOCTU |(OKCHUJIOB, CYJIb(PHI0B, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCTIOIH30BAHUE
XUMHAYECKON CHMBOJIUKHU U
Ha3BaHUM COeTUHEHHUII 110
HOMEHKJIaType MEXyHapOIHOTO
COH03a TEOPETUYECKOU U
MPUKIATHON XUMHUHU U
TPUBHAJIHHBIX HA3BAaHHUN JUTS
COCTaBJICHUS] XMMUYECKUX
(bopMyI1 IBYXaTOMHBIX
COEMHEHHH (OKCHUIOB,
Cyab(GUA0B, THIPUIOB U T.II.) U
APYTUX HEOPTaHUIECKUX
COEIMHEHUI OT/IENIbHBIX KJIaCCOB
12 |OKO01 [Teproanuecknii 3aK0H U | XapakTepu30BaTh 1. Tect «Merammyeckue /
OK 02 tabmuma J1.1. XMMUYECKHE 3JIEMEHTHI B |HEMETaJUIMYEeCKHEe CBOICTBA,
Menneneesa COOTBETCTBHUH C UX 3JIEKTPOOTPHILIATEILHOCTD U

MOJIO)KEHHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB
JI.1. MenneneeBa

CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX JJIEKTPOHHBIM
CTPOEHHUEM U TOJI0)KEHUEM B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yuyeHust

THIBI OLIEHOYHBIX
MepOonpuATHI

MEPUOIUYECKON CUCTEME
XUMHUYECKUX dneMeHToB J[. 1.
MenneneeBay.

2. [TpakTudeckue 3aaHus HA
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHUEM aTOMOB XMUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEAMHEHHUI B COOTBETCTBUH C
nosioxxenueM [lepuognueckoit
CUCTEME.

3. [IpakTuKO-OpHEHTUPOBAHHBIC
TEOpETUUYECKHUE 3aaHus Ha
XapaKkTepHU3alNI0 XUMHUYECKUX
AIIEMEHTOB: «MeTammyeckue /
HEMETaJUIMYEeCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB

J.1. MenpneneeBay

Pa3znen 2. Xumunueckue
peakium

XapakTepu3oBaTh THIIbI
XHMHYECKHX PeaKUru

KonTpoJsbnas padora
«CTpoeHne BemecTsa u
XHMHYECKHe PeaKnum»

2.1

OK 01
OK 04

THIBI XUMUYECKUX
peakimi

CoCTaBIsATh peaKiuu
COCIMHEHUS, PA3JIOKCHHS,
oOMeHa, 3aMeIlCHHS,
OKHUCIIMTEILHO-
BOCCTAHOBUTCIIBHBIC
peakiuu

1. 3agauu Ha cocTaBlieHUE
YPAaBHEHUN PEaKLIN:

— COCTUHECHMUS, 3aMEIICHHUS,
pa3ioxeHus, 0OMeHa;

— OKHCITUTEITHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIHH C
HCIIOJIb30BaHUEM METOJIa
AJIEKTPOHHOTO OajaHca.
2.3agauu Ha pacyeT Macchl
BeleCTBa UK 00BhEMA

ra30B M0 U3BECTHOMY KOJMYECTBY
BElIECTBa, Macce WIh 00bEMY
OJTHOTO M3 YIaCTBYIONTUX B
p€aKIuy BEIIECTB; pACYETHI
Mmacchl (00bEMa, KOJTHUeCTBa
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yuyeHust

THIBI OLIEHOYHBIX
MepOonpuATHI

BEIIECTBA) MPOIYKTOB PEAKIIHIH,
€CJIM OJTHO U3 BEIIECTB UMEET
puUMecH

2.2

DJeKTpoIMTHYECKAs
JIUCCOLAALNS U HOHHBIN
o0MeH

CocCTaBsTh YypaBHEHUS
XUMHYECKUX PEaKIuH
HOHHOI'0 OOMeHa ¢
y4acTHEM
HCOPraHHYECKUX BEIECTB

1. 3amanus Ha coCcTaBIEHHE
MOJICKYJISIPHBIX U MOHHBIX
peaKIuii ¢ y9acTHEeM KHUCIIOT,
OCHOBaHUI U COJEH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHast pabota "Turmsl
XUMHYECKUX peakiui”

Pa3nen 3. Ctpoenne u
CBOIiCTBa
HEOPraHuYecKUX
BelleCTB

HccnenoBarh cTpoeHME 1
cBOliCcTBa
HEOPraHu4ecKuX
BeIllECTB

KonTposabHas padora
«CBOMCTBa HEOPrAaHUYECKUX
BelECTB)

3.1

OK 01
IK..

Knaccudukanus,
HOMEHKJIaTypa |
CTpOCHHUE
HEOPraHMYECKUX
BEILIECTB

Knaccudunuponarsb
HEOpraHu4ecKue
BEIIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
HA3BaHHME HEOPTaHHUUECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKOH (hOPMYITBI WITH
COCTABJICHHE XUMHYECKOU
(bOopMyIbI HCXOS U3 Ha3BaHUS
BEILIECTBA MO MEKyHAPOIHOM
WJIY TPUBUAJIBHOU
HOMEHKJIaType».

2. 3aj1aum Ha pacyeT MacCOBOM
1051 (Macchl) XUMHUYECKOTO
areMeHTa (COeMHEHMSI ) B
MOJIeKyJe (CMECH).

3. [TpakTrdeckue 3aaaHus 110
KJaccupUKaluu, HOMEHKIIAType U
XUMHUYECKUM (hopmyrnam
HEOpPraHMYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTudeckue 3a1aHus Ha
ONPENCIICHNE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BH/1a XUMHUUYECKOU
CBSA3U M TUIA KPUCTAJUTMYECKOU
pELIETKH

3.2

OK 01
OK 02
I1K...

Dusuko-xuMHUUECKHUe
CBOMCTBA
HEOPTaHMYECKUX

YcranaBiuBaTh
3aBHCUMOCTH (PU3HKO-
XUMHYECKUX CBOUCTB

1. Tect «OcobeHHOCTH
XUMHUNYCCKUX CBOf/iCTB OKCH/IOB,
KHCJIOT, OCHOBaHHM, aM()OTEPHBIX
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THIBI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yuyeHust .
MepOoNnpUsTHH
BEIIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB U 2. 3a1aHus HA COCTaBJICHUE
MOJIEKYJI, a TAK)KE TUIIA YPAaBHEHUN XUMHUYECKUX PEaKIUI
KpUCTANINYECKOI C Y4aCTHUEM IIPOCTHIX U CIOKHBIX
peleTKu HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJIIIOB U
amM(pOTEpPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUM U aM(OTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX
COJIeH, XapaKTePU3YIOIINX UX
CBOMCTBA M CLIOCOOBI OJTyYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IIOJIyYCHUE
HEOpPraHMYECKUX BEILECTB
3.3 |OK 01 Nnenrudukarus HccnenoBath 1. ITpakTHKO-OPHEHTUPOBAHHBIC
OK 02 HEOPraHMYECKUX KaueCTBEHHBIC PEAKIIUU 3aJaHus I10 COCTABIECHUIO
OK 04 BEIIIECTB HEOPraHWYECKHX BEIIECTB |XUMUYECKUX PEAKIIHH C ydacTHeM
HEOpPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JJISl UX
UACHTU(DUKALIH.
2.JIaboparopHast paboTa:
—MUWnentundukanus
HEOpraHn4YecKux BemiecTsl
4 Pa3znen 4. Ctpoenne n |UcciaenoBars crpoenne u | KonTposbHas padora
cBOlCTBA cBoiicTBa oprannyeckux |«CTpoeHHe H CBOICTBa
OPraHM4YecKHuX BelIeCTB OpraHn4yecKMX BelecTB»
BelIeCTB
41 |OKO01 Knaccuduxanus, Knaccuduuuponatsb 1. 3aganus Ha cocTaBieHHE
[K... CTpOEHHE U OpraHMYECKHE BEILIECTBA B |HA3BAHUN OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEJMHEHHI 1O TPUBUATBLHON WIIH

OpTraHU4YCCKUX BCHICCTB

CTPOCHUEM

MEXKTyHApOIHOMN
CHUCTEMATHUYECKON HOMEHKIIAType.
2. 3a1aHus HAa COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OT/ICNIBHBIX KJIACCOB.

3. 3ayjaum Ha OTIpeIeIICHHE
npocreiien GopMyIibl
OpraHUYECKON MOJICKYIIBI, UCXOIS
13 AJIEMEHTHOTO0 cocTaBa (B %)
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THIBI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yuyeHust .
MepOoNnpUsTHH
4,2 |OK 01 CBOICTBa OpraHUYECKHX | Y CTAaHABIMBATH 1. 3amanus Ha cOCTaBIIEHUE
OK 02 COCTMHEHUI 3aBUCUMOCTH (PH3UKO- YpaBHEHUN XUMUYECKUX PEaKIINi
OK 04 XUMHUYECKHUX CBOMCTB C Y4acTHEM OpraHUYECKHUX
[IK... OPraHUYECKHUX BELIECTB OT |BELIECTB HA OCHOBAHUH UX
CTPOEHUS MOJIEKYII COCTaBa U CTPOCHHSI.
2. 3aiaHus HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEAKIIHH,
WUTIOCTPUPYIOIINX XUMHUYECKHE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JJAHHBIX PEaKIUN 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3a1auu no
YpaBHEHUSM PEaKIIUii ¢ ydacTueM
OpraHUYECKUX BEIIECTB.
4, JIaboparopnas padbota
—IIpeBpaitieHust OpraHu4ecKux
BELIECTB IpU HarpeBaHuu"
4.3 [OK 01 Nnenrudukarus HccnenoBath 1. ITpakTHKO-OPHUEHTUPOBAHHBIC
OK 02 OpPTraHWYECKUX BEIIECTB, |KAUECTBEHHBIC PEAKIIMK  |3aJaHUS IO COCTABICHUIO
OK 04 WX 3HAYCHUE U OpPTaHHYECKHUX XUMHUYECKUX PEAKIINH C ydacTHeM
IK... MPUMEHEHUE B OBITOBOM |COETMHEHUH OTJENbHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y IPOU3BOACTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JIJIST UX
JeSITEIbHOCTH YeJIOBEKa uAeHTU(PHUKAINY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopHas pabora:
—MUWneaTndukanus opraHnIecKkux
COCIMHEHHH OTAETBHBIX KIacCOB|
5 Pazpeu S. XapakTepu3oBartb
Kuneruueckue u BJIHSIHUE PA3TUYHBIX
TepMoAMHAMUYeCKHe |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecCHE H CKOPOCTH
NMPOTEeKAHUSI XHMHYECKHX peaKIuii
XHMHMYECKHX peaKkuuii
5 |OKO01 CKOpOCTh XUMUYECKHX | XapaKTEepHU30BaTh [IpakTKO-OpHEHTHPOBaHHBIE
OK 02 peakiuii. XuMU4YecKoe |BIUSHUE KOHIICHTPAIIMK  |TECOPETHUECKUE 3aJaHus Ha
IK... paBHOBeCHE pearupyromux BemecTB U |aHau3 (hakKTOpOB, BIUSIONINX HA

TEeMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX PeaKuid
XapakTepHu3oBaTh
BIIUSTHUE U3MEHEHUS
KOHIIEHTPALlUU BELIECTB,

M3MEHEHUE CKOPOCTH XMMHYECKOM
peakuuu. [IpakTuko-
OPHUCHTHPOBAHHBIC 3aJaHN HA
NpuMeHeHue npuHiumna Jle-
HlaTenbe 11 HaXOXKACHUS
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THIBI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yuyeHust .
MepOonpUsTHI
peakLMu Cpesibl U HaIlpaBJICHUsI CMEILIECHUS
TEMIIepaTypbl Ha PaBHOBECHSI XUMUYECKOHN peakiuu
CMEIICHNE XUMUIECKOTO | aHamu3 (JaKTOPOB, BIHSFOIINX
paBHOBECHS Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBath HCTUHHBIE

Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMHU
XapaKTepUCTUKAMU
6.1 |OK 01 [Tonsitue o pactBopax  |Pa3nmyarh ucTuHHBIC 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 pacTBOpPBI pacTBOpOB.
IIK ... 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHKs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBOM 1
MIPOU3BOJICTBEHHOM JIEATEILHOCTH
YeJI0BEeKa
6.2 |OK 01 UccnenoBanue cBoiictB |MccnenoBath (hu3nko- Jlabopartopnas pabota
OK 04 pacTBOpPOB XUMHUYECKHE CBOMCTBA —IIpurotoBneHue pactBOposl
IIK ... VCTUHHBIX paCTBOPOB

Il | [IpodeccnonaILHO-OPUEHTUPOBAHHOE CO/IePKAHME (COEPKAHUE MPUKJIIATHOTO MOTYJIS)

7 Paznea 7. OuenuBarh nocjeacTus | 3ammra Keiica (¢ yueroMm
Xumus B ObITY U OBITOBON U Oyayuei npogeccuoHaIbHOM
NMPOU3BOACTBEHHOI NMPOU3BOACTBEHHOM AeSITeJIbHOCTH)

NeATeJIbHOCTH AeSITeIbHOCTH YeJI0BeKa
yejl0BeKa ¢ MO3HIUI
IKOJIOTHYECKOI
0e3onmacHOCTH
OK 01 Xumusi B ObITY U OuenuBats ocnenctust  |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJACTBEHHOM OBITOBOM U npodeccuoHaTbHON
OK 04 JIeATETbHOCTH YEIOBEKa |POU3BOJACTBEHHOMN NEeSITENIbHOCTH)
OK 07 JEATEIIbHOCTH Y€JI0BEKa ¢ | BO3MOXKHBIE TEMBI KEHCOB:
IIK ... nmo3uinii sxoagornueckoil | 1. I[oremmienne kaumara u

0€e30I1aCHOCTHA

BBICBOOOXKICHHE Ta30BBIX
THIPATOB CO JHA OKEaHa.

2. Bynyniie Matepuasl Ui aBua,
MAIlMHO - U TPUOOPOCTPOCHUSI.
3. HoBbie MaTepuabl st
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB

30




