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1. MACIHOPT INPOI'PAMMBbI YYEBHOI'O IIPEIMETA
XUMUA

1.1. MecTo y4eOHOro mpeaMeTa B CTPYKType OCHOBHOW 00pa3oBaTe/bHOIM
NporpamMmbI:

VY4eOHsblil npeamer «XuMHUA» SABISETCS 0043aTeIbHON 4acThi0 00I1€00pa30BaTEIbHOIO
IIMKJIa OCHOBHOH oOpa3oBaresbHONM mporpammbl B coorBercTBuH ¢ PI'OC mno cnenumanibHOCTH
Kommepuus no orpacasm, popmupyercs u3 odsa3arensHoil npeametHoit odiaactu ®I'OC COO
«EcTecTBeHHO-HAYyUHBIE TPEIMETHI» U U3y4aeTcsl Ha 6a30BOM ypOBHE

1.2. Ilesin 1 IUIaHMPYeMble Pe3yaIbTaThl OCBOCHUSI Y1e0OHOI0 IpeaMeTa:
1.2.1. llens 061meo6pa3oBaTeIbHOTO MPEeIMETa
N3ydyenne XuMuu HalpaBjIeHO Ha JOCTHKEHUE CIEAYIOIUX LIETICH:
®opMHUpOBaHHUE Y CTYIEHTOB MPEJCTABIECHUS O XUMUYECKON COCTaBIISIFOIIEH €CTECTBEHHO-

HAay4YHON KapTHUHBI MHpa KaK OCHOBBI NPUHATHS PEIICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYyallUsIX, OTBETCTBEHHOT'O MTOBEJICHUS B PUPOIHOMN Cpee.

dbopMHpOBaHME CHUCTEMBl XWMHUYECKMX 3HAaHUW KaK BaKHEHIIEW COCTaBsIONIEH
€CTECTBEHHO-HAYyYHOM KapTHHbBl MHUpPAa, B OCHOBE KOTOPOH JiekKaT KIIOYEBbIE MOHATHS,
(dbyHIaMeHTaNIbHBIE 3aKOHBI M TEOPUU XMMUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MOHUMAHHE
CYIITHOCTHU JOCTYMHBIX 000OIIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUE U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX Isi IPUOOPETEHUsI YMEHUI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB W XHWMHUYECKHX SBICHUH, HMMEIOLIMX MECTO B MPUPOJE, B MPAKTUYECKOW U
IMOBCEAHEBHOM KU3HU,

pa3BUTHE YMEHHH U CHOCOOOB J[EATENbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U
O00OBSCHEHHEM XMMHUYECKOTO SKCIEPUMEHTa, COOI0IEHHEeM TpaBWJI O€30MacHOTr0 OOpaleHus C
BEILIECTBAMH.

HocTmwkenne 1enu u3ydeHus ydeOHOTro TmpeameTa «XuMHUs» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs peleHuEM CIEAYIONINX 3a/1ay:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEHM MPOTEKaHUSI XMMHUYECKHX IMPOIIECCOB U
SBICHUM B OKpYyXarollel cpeae, LEJOCTHOW Hay4yHOW KapTUHBI MHUpa, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbI HEOPTaHMUYECKUX U OPraHUYECKUX BEIIECTB,
YPaBHCHHUS XUMHYCCKHX pEaKIHid, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThHI
XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHHUS MPOCTCUINTUX XUMHUYCCKUX IKCTICPUMEHTATBLHBIX
UCCIEIOBAaHUM ¢ COONMIOJIeHUeM TpaBuil Oe30MacHOro oOpaiieHus C BelecTBaMU U
n1a00paTOpPHBIM 000y IOBAaHHEM;

4) pa3BUTh YMEHUS UCIOIB30BaTh MH(OPMALIUIO XUMUYECKOTO XapakTepa U3 Pa3lIudHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TMPOTHO3UPOBATH TMOCIEACTBUS CBOCH MAESITEIBHOCTH H
XUMUYECKUX TIPUPOIAHBIX, OBITOBBIX U TPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh TOHMMAaHHWE 3HAYMMOCTH JOCTIDKEHUH XHUMUYECKOW HAyKu W
TEXHOJIOTHH JIJISl pa3BUTHS COIIMAILHOW U TTPOU3BOJCTBEHHOU chep.

1.2.2. IInanupyembie pe3yabTaThl OCBOEHUS 00111e00pa30BaTENILHOTO MPEAMETa B COOTBETCTBUH
¢ ®I'OC CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHHE PEeIMET UMEET MPU POPMUPOBAHUU U PA3BUTHU OOIINX KOMITETEHIUI
(OK):

OK 01. Bribupate cmocoObl pemieHusi 3afad MNpodEeCCHOHATBHON eATeTbHOCTH
MIPUMEHUTENBHO K PA3TMYHBIM KOHTEKCTaM;



OK 02. Hcrnonp30BaTe COBPEMEHHBIE CpPEACTBA TOUCKA, aHAIM3a M HMHTEpIpEeTaluu
uHpopManuu ¥ MHOOPMAIIMOHHBIE TEXHOJOTMU Ui BBIMOJHEHHS 3a1a4 MpodhecCHOHATEHON
NEATENbHOCTH,

OK 03.

HJ'IaHI/IpOBaTI) H PCaIn30BbIBATH

COOCTBeHHOE TPO(ECCHOHANIBHOE U

JMYHOCTHOE pa3BUTHE, MPEANPUHUMATEIbCKYIO IESITeNbHOCTh B INpodeccHoHalbHOU cdepe,
WCTIOJIB30BaTh 3HAHUS 1O (PUHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX;

OK 04. DddexTrBHO B3aMMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMaHJIE;

B pamkax mporpammsl y4eOHOTO TIpeaMeTa O0YJaroIMMHCS OCBaWBAIOTCS JIMYHOCTHBIE,
MeTaInpeIMEeTHbIE U MIPEIMETHBIE pe3yJIbTaThl Ui 0a30BOI0 YPOBHS M3YYEHUH B COOTBETCTBHM
¢ TpedoBanusmu GI'OC cpennero o61mero ooGpazoBaHus:

Kon [1nanupyemble pe3yabTaTbl OCBOEHUS YUEOHOTO IpeaMeTa
@Opl\g{pyeM JIndHOCTHBIE MeranpeameTHbie [IpenMeTHBIE
KOMIIETCHIIH
i
OK 01. - TOTOBHOCTBH K OBJagenue - BJIaJICTb CHCTEMOH XHMMHMYECKHX
TpyLY, 0CO3HAHUE YHHBEPCAJIbHbIMH 3HAHUH, KoTopast BKJIIOYAET:
[IEHHOCTH yueOHBIMU OCHOBOTIOJIATal0I1e TOHSITHS
MacTepcTBa, NMO3HABATEJbLHBIMU (XMMHYECKHI ~ DJIEMEHT,  aToM,
TPy 10ITI00HE; AelcTBUSIMMU: JJIEKTPOHHASI 000J0YKa aToMa, S-,
- TOTOBHOCTb K | a) 6azoBble | p-, d-DIEKTpPOHHBIE  OpOMTAIH
AKTUBHOU JIOTHYECKHUe aTOMOB, HOH, MOJICKYJIa,
JEATEIIbHOCTHA AeHCTBUA BaJIEHTHOCTb,
TEXHOJIOTHYECKOH H - CAMOCTOSTENLHO AIEKTPOOTPHUIIATCILHOCT, CTCIICHD
COLIMATIBHOU dopMyimpoBath OKHUCJICHUSI, XHUMHUYECKasi CBS3b,
HaIPaBJICHHOCTH, AKTYaJIN3HPOBATH MOJIIb, MOJISIPHAsI Macca, MOJIIPHBIN
CIIOCOOHOCTh npoGiemy, o0beM,  YIJIEpOJHBIM  CKeJNer,
MHULUHPOBATD, paccMaTpuBaTh €€ yHKIHOHANbHAS rpymnmna,
IJIaHUPOBATH u BCECTOPOHHE; paaMKai, W30MEpHUs, H30MEPHI,
CaMOCTOSITEJIBHO - yCTaHABIHBATH TOMOJIOTHYECKUN Ppsll, TOMOJOTH,
BBITIOJHATh  TaKyo CYILECTBEHHBIIT YIJIEBOJIOPOABI,  KHUCIOPOA- W
JIESTENIbHOCTD; IPU3HAK WK a30TCOICpIKAIIHC COCITMHCHYS,
- HMHTEpEC K OCHOBAHMS s OMOJIOTMYECKH aKTUBHBIC BEIIECTBA
pasnuuHbIM  chepam CpaBHEHMS, (yrneBopl, AKUPBIL, OcIKn),
poeCCUOHATLHON KnaccuPUKAMH 1 MOHOMEp, IOJIUMEDP, CTPYKTypHOE
JESITCIILHOCTH, 06OOIIEHHUS; 3BEHO, BBICOKOMOJICKYJISIPHBIC
- ONpEReNATH LeH COCTUHCHHSI, KPUCTAJUTHYECKAs
NeSTETBHOCTH, pelieTka,  THIBl  XUMHUYECKHX
3a71aBaTh peakmuit (OKUCTHTENBHO-
apamMeTpsl u BOCCTAHOBUTCIIBHBIC,  3K30- H
KpUTEPHHU X IHIOTEPMUYECKHUE, peaxiuu
JOCTHIKEHUS; HUOHHOTO o0MeHa), pacTBop,
- BLISBIATH AEKTPOJIUTHIL, HEAJICKTPOJIUTHI,

3aKOHOMCPHOCTU U
MMPOTHUBOPCUUA B
pacCMaTpuBaCMbIX
SIBJICHUSAX

JNEKTPOJINTUYECKAsT JUCCOLUAIIMS,
OKHCJIUTEID, BOCCTaHOBUTEIIb,
CKOPOCTb XMMHYECKOM PpEaKLMH,
XMMHUYECKOE PaBHOBECHE), TEOPHHU
U 3aKOHBl (Teopus XUMHYECKOIO
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BHOCHUTbH KOPPEKTHUBBI
B J€ATCIBHOCTD,
OILICHUBATbD
COOTBETCTBHE
pe3yJIbTaTOB LENAM,
OILICHUBATHb pI/ICKI/I
MOCIIEACTBUM
eITeIIbHOCTH,
- pa3BUBaTh
KpEaTUBHOE
MBIIIJICHHE
peleHun
JKN3HCHHBIX

npu

npobiem

0) 0a3oBbIe
HCCJIe10BaTeIbCKHe
AeHCTBHSA:

- BJIAJIETh
HaBbIKAMU y4eOHO-
HCCJIEI0BATEIBCKON
51 IIPOEKTHOU
JIeSITENIBHOCTH,
HaBbIKaMU
paspeleHus
mpo0Jem;

- BBISIBJIATD
IIPUYMHHO-
CJIEJICTBEHHbBIE
CBSI3U U
aKTyaJIM3UpOBaTh
3ajady, BBIIBHTaTh
TUIIOTE3Y ee
pelIeHus, HaX0IUTh
apryMEHTBI JUISL
JIOKa3aTeNbCTBA
CBOMX
YTBEPXKACHU,
3aJaBaTh
apaMeTpsl U
KpUTEpUHU PELICHHUS;

CTPOCHHUS OPraHUYECKUX BEIIECTB
AM. bytneposa, Teopus
AIEKTPOIUTUICCKON AUCCOLUAIINH,
3aKOH J.N.
3aKOH COXpPaHEHHUS
3aKOHOMEPHOCTH,
SI3BIK

MIEPUOANYECKHI
Menzeneena,
Macchl),

CUMBOJIMYECKUH XUMUH,
(akToyorMuecKue - CBEACHUS O
CBOMCTBAax, COCTaBe, MOJYYEHUU U
0e30macHoOM HCIIOJIb30BAaHUU
BOKHEUIIUX HEOPTaHWYECKUX U

OpTraHNYCCKUX BCUICCTB B 6LITy n

PaKTUYECKON JIeSITeIbHOCTHU
YyeJI0oBeKa;

-yMeTh  BBISBJIATH  XapaKTEepPHBIC
MPU3HAKU u B3aMMOCBS3b

V3YUYCHHBIX IIOHATHUM, IPUMEHATH
COOTBETCTBYIOIIME IOHATUS IpHU
ONMCAaHUM CTPOEHUS U CBOICTB
HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB U HX IPEBPALLCHUN;
BBISIBIIATD B3aUMOCBSI3b
XMMHYECKUX 3HAHUU C MOHATHSIMU

IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

u nIpeaACTaBJICHUAMU

- YMETh HCITIOJIB30BaTh
HauMEHOBaHUS XHUMHYECKHX
COeTUHEHHI MEKTyHapOIHOTO
coro3a TEOPETHYECKOU 51
MPUKJIATHON XUMUH "
TPUBUAJIbHBIE Ha3BaHUS
BOKHEWIINX  BEIIECTB  (ITHJICH,
aIleTUIICH, TJIMLEPHUH, ¢eno,

dbopmanpaeru, yKCycHas KHCJIOTa,
[JIMLUH, YTapHBIA ra3, YIJIEKHCIIbIA
ra3, aMMHaK, TalleHas W3BECTD,
HEralleHasl U3BeCTh, IUTHEBAsI COMIA
U JIPYTHX), COCTaBISATH (POPMYIIBI
HEOPraHWYECKUX M OPTraHUYEeCKUX

- aHaJIM3UpPOBATH BEILECTB, YPaBHEHUS XMMHUYECKHUX
IIOJIyYEHHBIE B XOJI€ peaknuid, OOBACHATH HX CMBICT;
peuieHus  3a1a4u MIOATBEPKIATh XapaKTEpHbIE
pe3yibTaThl, XUMUYECKHE CBOWCTBA BELIECTB
KPUTHYECKU COOTBETCTBYIOIIMMH

OLICHUBATh ux JKCIIEPUMEHTAMM U 3aIIUCAMH
JIOCTOBEPHOCTb, YPaBHEHUN XUMUYECKUX PEAKLUN;
IIPOTHO3UPOBATH - yMETh yCTaHaBJIUBATh
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U3MEHEHUE B HOBBIX
YCIIOBHSIX;

- YMETh TEPEHOCUTh
3HAHUS B
[IO3HABATEIBHYI0 U
PaKTUYECKYIO
obactu
JKU3HEIESITETLHOCT
o

- YMETb
HHTErPUPOBAThH
3HAHUA U3 paSHLIX
HpeI[MeTHBIX
oOIacrei;

- BbIIBUT'AaTh HOBBIC

uJeu, Mpejiararb
OpUTHHAJTIbHBIC
MOIXOJIbI u
perieHus;

CIIOCOOHOCTH UX
HUCIOJIL30BAHUS B
O3HaBaTeJIbLHOU U

COHH&J’IBHOﬁ IIPaKTHUKE

MIPUHAJIEKHOCTh M3YUYEHHBIX
HEOPraHUYECKUX M OPTraHuYeCcKUX
BEIIIECTB K OMPEICIICHHBIM KJIaccaM
u rpynmnam COCIMHEHMU,
XapakTepu30BaTh HUX COCTaB U
Ba)KHEHIIIME CBOMCTBA; ONPENCIAThH
BH/IBI XUMHUYCCKUX CBsI3eH
(xoBasyeHTHas, HWOHHaA,
MeTaJuIMyecKas, BOZIOPO/HAs),
TUTBl KPUCTAIMYECKUX PELIETOK
BEILIECTB; KJIacCU(UITMPOBATH
XUMUYECKHE PEaKlnu;
- chopmMupoOBaThH MPEACTABICHUS: O
MaTepUaJIbHOM E€AUHCTBE MHpA,
3aKOHOMEPHOCTSIX u
MO03HABAaEMOCTH SIBJICHUN MPUPOIDL;
O MeCT€ U 3HAUYCHWU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK U €€
ponu B 00eCrieueHUuu YCTOWIHBOTO
pa3BUTUA YeJ0Be4ecTBa: B
pelieHuu mpooIeM IKOJIOTUIECKOMH,
MUIIEBOMI
pa3BUTUU
HOBBIX

JSHEPreTUYECKON 51
0€30IaCHOCTH, B
MEIUIUHBI,  CO3JIaHUH
MaTepUaIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B 00ECTICUCHUH
paluoOHAIHLHOTO
PUPOAONIOIH30BAHNS, B
(hopMHUPOBaHUH MHUPOBO33PEHUS H
o0miell  KyJbTyphl
TaKXKe

YyelioBeKa, a
9KOJIOTHYECKH
00OCHOBAaHHOTO  OTHOIIEHHMS K
CBOEMY 3JI0POBBI0 M TNPHUPOJHOMU
cpene;

- BIAACTh CHCTEMON XHMMHYCCKHX
3HAHW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIIxe
(IOTOTHUTETBHO K

MOHATHH  0a30BOTO

TIOHATHA
CUCTEMC

YpOBHSI) -

M30TOTIHI, OCHOBHOE u
BO30YKIIEHHOE COCTOSHHE aToMa,
rubdpuau3anms ATOMHBIX
opOuTaneit, xumuueckasi cBs3pb (" "
u "", KpaTHbIE CBS3M), MOJSIpHAs
KOHIICHTpAaLuS, CTPYKTypHas
dopmyna, uzomepus (CTpyKTypHasi,

reoMeTpuyecKas (umc-TpaHc-
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U30MEpHsl), THUMBl XUMHUYECKUX
peakuuii (roMo- M TeTepOreHHBIE,
oOpatuMble U  HEOOpaTHUMBIE),
pacTBOpbl (MCTUHHBIC, TUCTIEPCHBIE

CUCTEMBI), KPUCTAIJIOTHAPATHI,
CTEIEHD JIIUCCOLIMAIIH,
3JIEKTPOIIU3, KPEKHHT,

pUQGOPMHHT); TEOPUH U 3aKOHBHI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKHUE 3HaHWA,
JeKallie B OCHOBE ITOHMMAaHUS
OPUYMHHOCTH W CHCTEMHOCTH
XUMUYECKUX SIBJICHUH,
COBPEMCHHBIC MPEACTABICHUS O
CTPOCHUM BEIIECTBA HA aTOMHOM,

MOJIEKYJIIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSIX;
IIPEICTaBICHUS O  MEXaHU3Max
XUMHUYECKUX peakuuii,
TEPMOAVMHAMUYECKUX u

KMHETUYECKUX  3aKOHOMEPHOCTSIX
UX TMPOTEKaHUs, O XHUMHUYECKOM
paBHOBECHH, JUCTICPCHBIX
cucTemax, (baxTonornuecKue
CBEJCHHUA O CBOMICTBAaX, COCTaBe,
MOJTy4EeHUHU u 6e301macHOM
HCTIOJIb30BaHUUN BOKHEUIINX
HEOPraHWYECKUX M OPTaHUYCCKUX
BEIIECTB B OBITY U MPAKTUYECKOU
NEeSITeIbHOCTH 4eJIOBeKa; O00IuX
HAYYHBIX MPUHIUIAX XUMHUIECKOTO
MIPOU3BOACTBA (Ha npuMepe
IIPOU3BOJCTBA CEPHOM KHCIIOTHI,
aMMHaKa, METaHoJa, MepepaboTKu
HeTH);

- YMEeTh MPOBOJUTH PACUYETHI IO
XUMHYECKUM bopmynam u
YPaBHEHUSM XHUMHYECKUX PEAKITHA
C HCHONB30BaHHWEM (PU3UUYECKUX
BeMM4YMH (Macchl, oObeMa TrasoB,
KOJIMYECTBA

BELIECTBA), XapaKTEPU3YIOLIUX
BEIIECTBA C  KOJHMYECTBEHHOMU
CTOPOHBI: pacyeTsl o
HaXO0XXICHUIO XUMHAYECKOU

(dopMyNBI  BEIIECTBA;  PACUETHI
MAaccChl (oOBbema, KOJINYEeCTBA

8




BEIIECTBA) MPOAYKTa  PpEaKIUH,
€CIIM OJTHO M3 MCXOIHBIX BELIECTB
JaHO B BHJIE  pacTBopa ¢
ONPEIEICHHOM MacCcoBOM  JoJIed
pPAcTBOPEHHOIO  BEIeCTBA  WJIU
JaHO B M30BITKE (MMEET MPUMECH);
pacyeTsl MacCOBOM WJIM OOBEMHOM
JIOJM BBIXOJIa MPOAYKTa PEaKIH;
pacuerbl  TemiaoBoro  ddexra
peaknuii, OOBEMHBIX OTHOIICHUNA
ra3oB;

- YMETh BBIABIIATH XapakTepHBIE
NpU3HAKA " B3aUMOCBSI3b
U3yUYCHHBIX TOHATUH, TPUMEHATH
COOTBETCTBYIOLIIME TMOHATUSA MpU
ONHCaHUM CTPOECHUS U CBOICTB
HEOPraHMYECKUX W OPTraHHMYECKUX
BEIIECTB U UX IPEBPAIIECHUN;
BBISIBIISATh B3aUMOCBS3b
XMMHUYECKUX 3HAHUH C MOHATHAMHU
U TpPEACTaBICHUSAMH  JPYTUX
npeaMeToB st 00jiee OCO3HAHHOTO
HOHUMAaHHUs u 00BsSICHEHUS
CYLIHOCTH MaTepUaIbHOTO
€IMHCTBA MHpPA; HCIOJIB30BAThH
CHCTEMHBIE XHMHUYECKHE 3HAHUS
ISt 00BSICHEHUS U
IPOTHO3UPOBAHUS SBJICHUH,
UMEIOIMX  €CTECTBEHHOHAYYHYIO

IIPUPOLY;

- YMETh WCIIOJIb30BaTh
HAaNMEHOBAHUS XUMHYECKUX
COEUHEHUI MEXIYHAPOIHOTO
cOor03a TEOPETUYECKON 51
MIPUKJIAHOU XUMUHU u
TPUBHUAJIbHBIE HA3BaHUS BEILIECTB,
OTHOCSIIUXCS K HU3yYECHHBIM
KJ1accam OPraHUYEeCKHUX u
HEOPraHUYEeCKUX COEIMHEHMI;
KCIIOJIb30BATh XUMHYECKYIO

CUMBOJIMKY  JJI1  COCTaBJIECHUSA
(bopMy HEOPraHMUYECKUX BEILECTB,
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTHIX, COKpALIEHHBIX H
CKEJIETHBIX) (hOPMYJT OPraHMUECKUX
BEILIECTB; COCTABJISATh YpaBHEHUS
XUMHUYECKUX peakuui u




pacKpbIBaTh ux CYIIHOCTb:
OKHUCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX peakimii
[IOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOrO  0OajaHca  3THUX
peakuuii; peaxuuii HOHHOTO
oOMEHa IyTeM COCTABJICHHS WX
MOJIHBIX M COKPAIEHHBIX HOHHBIX
YPAaBHEHUH; peaKuil

TUAPONIN3a, peaKuui
KOMIUIEKCO0Opa30BaHus (Ha
npumepe I'HJIPOKCOKOMILIEKCOB
LUHKA u ATIOMHUHHS);
NOATBEPKIATh XapaKTEpHbIE
XMMHYECKHE CBOWCTBA BEHIECTB
COOTBETCTBYIOILIUMU
SKCHEPUMEHTAMH U 3alUCAMHU
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;
- yMeThb KJIacCCU(PUIIUPOBATH
HEOPraHWYeCKHe M OPraHHYeCKHe
BEIIECTBA U XMMHUYECKHE PEaKIH,

CaMOCTOSITENIBHO BBIOMpPATH
OCHOBaHUSI W  KpUTepUU  JJIA
Kiaccuukanuu M3y4aeMbIX
XHUMHYCCKHUX 00BEKTOB;
XapaKkTepu30BaTh COCTaB u

Ba)XXHEHIIIME CBOMCTBA BEIISCTB,
MPUHAJIEKAIIUX K ONPEIeTICHHBIM
KJIaccaM M TpynnaM CO€IUHEHU
(mpocTeie  BeHIECTBA,  OKCHUJbI,
TUAPOKCU[IBI, COJIN; YTIIEBOJOPOIbI,
pocThie APUPHI, CIUPTHI, PEHOJIBI,
aJbJACTUBI, KETOHBI, KapOOHOBBIE
KHCTIOTHI, CIIOKHBIE d(UPBI, KUPHI,
YIJIEBO/IbI, aMUHBI, AaMUHOKHUCIIOTHI,
OCNKW); TPUMEHITh 3HAHUS O
COCTaBE M CBOMCTBAaX BEINECTB IS
AKCIEPUMEHTAILHON MIPOBEPKHU
TUIIOTE3 OTHOCHUTEILHO
3aKOHOMEPHOCTEM MPOTEKAHUS
XUMHYECKUX peakuui "
MIPOTHO3UPOBAHUSI  BO3MOXKHOCTEU
UX OCYUIECTBJICHUS;

- YMETb MOATBEPKIATh Ha
KOHKPETHBIX MpUMEpax XapakTep
3aBUCHMOCTH pEaKLMOHHOMN
CIIOCOOHOCTH OPraHNYeCKHUX
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COEIMHEHUI OT KPAaTHOCTH U THUIA
KOBaJIeHTHOHM cBs3u (" "u "),
B3aWMHOTO BIHSHHUS aTOMOB H
TpynI aTOMOB B MOJIEKYJIax; a
TaKxe oT ocoOeHHoCTeH
peanu3anuu Pa3IUYHBIX
MEXaHU3MOB ITPOTEKAHMS PEAKIINN;

- YMeThb XapaKTepu30BaTh
3JIEKTPOHHOE CTPOEHHUE aTOMOB (B
OCHOBHOM U BO30YXJIE€HHOM
COCTOSHMHM) U HOHOB XHMHYECKHX
sneMeHToB 1 - 4 mepuonos
[Iepnonnueckoir  cucremsr ..
MenzaeneeBa U UX BaJCHTHBIE

BO3MOXXHOCTH, HUCIIOJIB3Ys INOHATUA

nan

s", "p", "d-anekTpoHHBIC"
opburanu, SHEPreTUYECKUe
YPOBHU; OOBSCHSTH
3aKOHOMEPHOCTHU U3MEHCHUS

CBOMCTB XMMHYECKUX

DIIEMEHTOB B 00pa3yeMbIX HMU
COEIMHEHUH 0 MepUOAaM | IpyInam

OK 02. B o6sacTtu neHHocTu | B) padora ¢| - yMeThb IJIaHUPOBATH u
HAYYHOIO MO3HAHHUA: | wuHpopMaIueii: BBITIOJTHATH XUMUYCCKUN
- chopmupoBaHHOC - BJIQJICTh HKCIEPUMEHT (mpeBpateHus
Tb  MHUPOBO33pEHUS, HaBBIKAMU OpPTaHUYECKUX BELICCTB pu
COOTBCTCTBYIOIICTO IOJTYYCHUSA HarpeBaHuM, IOJYyYCHHUE DTUJICHA U
COBPEMEHHOMY nHpopmarun u3 U3y4eHHe €ro CBOMNCTB,
YPOBHIO pa3BUTHUA HMCTOYHHUKOB KaueCTBEHHBIE peaKIuu Ha
HayKH u Pas3HbBIX THIIOB, albJeTuabl, Kpaxmall, YKCYCHYIO
00I11eCTBEHHON CaMOCTOSITEIILHO KHUCJIOTY; JIeHaTypanus OeIKOB IpH
IIPAKTHKH, OCyHICCTBIIATH HarpeBaHuM, IBETHBIC PCaAKIHH
OCHOBaHHOTO Ha TTOWCK, aHaJIN3, O€IKOB,  NIPOBOIAWTH  PEAKIMU
yajore KyJIbpTYD, CUCTEMAaTU3alUl U HOHHOTO  OOMEHa,  ONpeaeiATh
CIIOCOOCTBYIOIIETO HUHTEPIIPETALUIO cpeny BOJHBIX PacTBOpOB,
OCO3HaHHUIO  CBOETO nHpopmauu KaueCTBCHHBIC peakuuu Ha
MecTa B Pa3IUYHBIX BUIOB U cyiabdar-, KapOOHAT- W XJIOPHI-
HOJIMKYJIbTYPHOM bopm AaHMOHBI, HA KaTHOH AaMMOHHUI,
MHPE, MIPEACTABIICHUA pemaTh SKCHECPUMCHTAJIbHBIC
- COBEPIICHCTBOBAHHU - co3xaBaTh 3amayn no temaMm "Mertauisl" u
e A3BIKOBON u TEKCThI B "Hemeranns") B COOTBETCTBUHU C
YUTATEIBCKON pa3IMYHBIX MpaBUJIaMU TEXHUKU 0€30TaCHOCTH
KYJIBTYpbI KaK dbopmarax ¢ yderom npyu OOpaIIeHUH C BEIIECTBAMU U
CpeiacTBa Ha3HA4YCHUS 1abopaTopHBEIM  00OpYIOBaHHUEM;
B3aNMO/ICHCTBHS uHpopmannn M | IIpEeICTaBIATH pe3yJIbTaThl
MEXIy JIIOIbMU U (0 (9:10)7 XUMHUYECKOTO  OJKCIIEPUMEHTa B
[IO3HAaHUA MHPAa, ayJMuTopuy, bopme 3aIuCH ypaBHEHHH
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- OCO3HaHHE BbIOUpast COOTBETCTBYIOIIMX  pEaKIuil
[IEHHOCTH  HAYyYHOUH ONTUMAJIbHYIO dbopMynupoBaThb  BBIBOJBI  HA
e TeNbHOCTH, bopmy OCHOBE ATHX Pe3yJIbTaTOB;
TOTOBHOCTh NpeACTaBICHU U - YMETh aHATM3UPOBAThH
OCYIIIECTBIISITH BU3YyaJIN3aluH; XHUMUYECKYIO MHPOPMALHIO,
MIPOEKTHYIO u - OILICHUBAaTh MOJTy4aeMyto u3 pas3HbIX
HCCIIEIOBATEIBCKYIO JIOCTOBEPHOCTb, UCTOYHUKOB (CPEACTB MacCOBOM
JeSITEIbHOCTD JIETUTUMHOCTD uHpopmanuu, cetb VIHTEepHET
WHAMBUyaJIbHO U B uHpOpManuu, ee | Jpyrue);
rpynmnre; COOTBETCTBHE - BJIaJIETh OCHOBHBIMH METOJIaMH
MIPaBOBBIM M | HAYYHOrO TIO3HAHMSI BELIECTB U
MOpajIbHO- XUMHYECKHUX SIBIICHHUN
THYECKHM HOpMaM; (nabmonenue, U3MepeHue,
- UCTIOJTb30BaTh HKCHEPUMEHT, MOCTUPOBAHNUE);
CpeacTBa - YMeTh MPOBOJUTH pPACUYETHI IO
MH(POPMAIMOHHBIX XHUMUYECKUM bopmynam u
" YPaBHEHUSAM XMMHUYECKUX PEAKIIHi
KOMMYHHKAITIOHHBI C WCIIOJIb30BaHUEM  (PH3HUECKUX
X TEXHOJIIOTUH B | BEJIUYHH, XapaKTepU3yIOIIUX
pereHnn BEIIECTBA C  KOJMYECTBEHHOMU
KOTHUTHUBHEBIX, CTOPOHBI: MAacchI, o0bema
KOMMYHUKaTUBHBIX (HOpMasnbHBIE  YCIIOBHSI)  Ta3o0B,
u KOJINYECTBA BEIIIECTBA,
OpTaHU3aI[OHHBIX UCTIOJIb30BaTh CUCTEMHBIE
3aj1a4 C | XHUMHYECKHE 3HAHUS AJIS NPUHATHUS
COOJII0/ICHHEM pereHui B KOHKPETHBIX
TpeOoBaHUil KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
SPrOHOMHUKH, C BEILIeCTBAaMU U HX
TEXHHUKU MPUMEHEHUEM;
0€e30IacHOCTH, - - YMETh CaMOCTOATEIIHLHO
TUTHEHBI, IUIAHUPOBATh u IPOBOJTUTH
pecypcocOepexeHn XUMAYECKUN HKCTIEPUMEHT
A, nOpaBoBeIX M | (IIOJyd4eHHE M M3YYEHUE CBOMCTB
ITUUYCCKHUX HODM, HCOPTraHUYCCKUX W OPraHUYCCKHUX
HOPM BEIIECTB, KAaYECTBEHHbIC pPEaAKIUU
nH()OPMAITMOHHOM YIJIEBOIOPOIOB pa3IU4YHBIX
0€301acHOCTH; KJIaCCOB M KHCIJIOPOJCOJIEPKAIIUX
- BJAJCThb HABBIKAMM | OpraHM4YeCKUX BEIIECTB, PEILICHUE
pacriosHaBaHHsA | sKcrepUMEHTANbHBIX — 3a7ad 110
SalluThl PACMO3HABAHHIO HEOPTAHUYECKHX 1
uHpOpMaLuy,
HHOPMAIIOMHOM OpraHUYECKUX BEIIIECTB) c
6e30IACHOCTH coOJIroIeHreEM paBUII
THIHOCTIL 0€e3011acHOT0 oOparieHus C
BeUIeCTBAMH U JIaDOpaTOPHBIM
obopynoBanueMm, (HOpMyITUpOBAThH
Lenu UCCIICIOBaHMA,
OPEIOCTaBIsATh B Pa3IMYHOU
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(dhopMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3MpOBaTh U OLIEHUBATh MX
JIOCTOBEPHOCTB;
- YMETb

LEeJICHANPABICHHBII TIOHCK

OCYIIECTBIIATD
XUMHAYECKOH  MHpOpManmuu B
Pa3IMYHBIX HMCTOYHUKAX (HaydHas
U ydeOHO- Hay4yHas JHTeparypa,
CpelcTBa MaccoBod MH(popmanuu,

cetb  MHTepHeT UM npyrue),
KPUTHUECKH aHaIIM3UPOBATh
XUMUYECKYIO nHpopmaruto,
nepepadaThIBaTh ee u

HCITONB30BaTh B COOTBETCTBUHM C
MOCTaBJICHHON yueOHOM 3a1aueii;

- BJaAeTh CHCTEMOM 3HAHUM O
METOoIax MO3HAHUS
SIBJICHUM MPUPOLBI, UCIOJIb3YEMbIX
Haykax |

YMCHUAMU HNPUMCHATH 3THU 3HAHUA

Hay4HOI'0
B €CTECTBEHHBIX

pu JKCIIEPUMEHTAJIbHOM
UCCICNOBAHUM BEIIECTB U A
OO0BSICHEHUS] XUMHUYECKUX SIBJIICHUI,
UMEWIIUX MECTO B  IPUPOJE
IIPAKTUYECKOH ACATEIBHOCTU
YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

OK 03

- TOTOBHOCTH K
CaMOpPa3BUTHIO,

CaMOCTOSATEIbHOCTH
u
CaMOOIIPEIEIEHUIO;
-OBJIQJICHUE
HaBBIKAMH Y4eOHO-
HCCJIeIOBATEIbCKOM,
MIPOEKTHOU U
COLIMAILHOU
JIeITCIIbHOCTH;

OsBjaaaenue

YHHUBepPCAJIbLHBIMH

KOMMYHUKATHBHBI

MM JeHCTBUSAMU:
0) coBMecTHasl

ACATECIbHOCTD:
- - IIOHUMAaTh "

HCITIOJIB30BAaTh
MPENMYILECTBA
KOMaHJIHOH! U
VHJIUBULYAIIbHON
paboTHI;

- IPUHUMATh LEIU
COBMECTHOM
JIeSITENLHOCTH,
OpraHu30BbIBATH U
KOOPAUHUPOBATH
JEUCTBUS 110 €€
JOCTHKCHHIO:
COCTaBJIAThH IUIAH
JIeHCTBHH,

- YMCTh IINIAaHUPOBATDH U BBINIOJIHATH

XUMHYECKUU JKCIIEPUMEHT
(mpeBpatieHus OPraHUYEeCKHUX
BEILIECTB npu HarpeBaHuM,

MOJTy4YeHUEe OTUJICHA W W3y4YCHHUE
ero CBOMCTB, KaueCTBEHHEIC
peakMu Ha ajabAeTUJbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHaTypalus

OeNKOB IMpHU HarpeBaHWUHU, I[BETHHIC

peakuuu  O€NKOB;  MPOBOJUTH
peaxkuuu HMOHHOTO oOMeHa,
OTIPEAETSATh cpeny BOJTHBIX

pacTBOpOB, KAUECTBEHHBIE PEAKIINU
Ha cynbdaT-, KapOoHAT- U XJIOPHU/I-
aHMOHBI, HAa KATUOH AaMMOHHUS;
pemartb 9KCIIEpUMEHTAIbHbIE
3agayd o TeMaMm "'Mertamel" u
"Hemerannsl") B COOTBETCTBUH C
NpaBUIaMU TEXHUKH 0€30MacHOCTH
pyU OOpalleHUuu C BEIIECTBAMHU U
71a00pPaTOpPHBIM  000pYIOBaHHUEM,;
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pacnpenensiaTb poyiu
C y4€TOM MHEHUI
YYaCTHUKOB
00CyXIaTh
pe3yiabTaThl
COBMECTHOM
paboThI;

- KOOPJAMHUPOBATH
Y BBITIOJIHATD
paboTy B yCIIOBHSIX
peanbHOro,
BUPTYaJIBHOTO U
KOMOMHHMPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYILECTBIISITH
MMO3UTHUBHOE
CTpaTETUYECKOE
MOBEJICHUE B
pa3IMYHBIX
CUTYaIHsX,
MIPOSIBIISITH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHUIIAATUBHBIM
Osaanenue
YHHBEPCAJIbHBI

MU
peryJsiTHBHBIM

U AefiCTBUAMMU:

I') IPUHATHE

cels1 U IPyrux
JIOeH:

- MPUHUMATD
MOTHUBHI U
apryMEHTHI IpyTUx
JOJIeW TIPU aHAJIU3e
pe3yabTaToOB
JIeATEeTLHOCTH;

- IpU3HAaBaTh CBOE
IIPaBO U MIPABO
JIPYTUX JIFOJIEH Ha
OIINOKHU;

pa3BHUBaTh
CHOCOOHOCTD
MTOHUMATh MHUD C
[MO3ULIUU IPYroro
YyeJI0BeKa;

NpEACTaBJIATb PE3yJIbTAaThL
XUMHNYCCKOI'O SKCIICpUMECHTA B

bopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIIMX  PEaKUUH H
¢bopmynarpoBaTh BBIBOJBI  Ha
OCHOBE 3THUX PE3YJIbTATOB;
-yMeTh CaMOCTOSITEIILHO
IUIAaHUPOBATH u IIPOBOAMTH
XUMHYECKHH OKCIICPUMCHT

(momydyeHne ¥ UW3yYEHUE CBOWCTB
HCOPTaHUYCCKUX HW  OPraHuYCCKHUX
BEIIECTB, KAYECTBEHHBIC pPEaAKIINU
VTJIICBOJIOPOJOB PA3JIMIHBIX KIIACCOB
u KHCIIOPOJICOIePKAIITUX
OpraHU4Y€CKUX BCHICCTB, PCIICHHUC
OKCHEPUMEHTANBHBIX  3a7ad 10
pacno3HaBaHUIO HEOPTaHWYECKUX U
OpPTaHUYECKUX BEIIIECTB) c
coOoIeHneM TpaBuUil  06€30MacHOTO
oOpamieHuss ¢  BeUIeCTBAaMH |
1a00paTOPHBIM 000py10BaHUEM,
dbopMyIUpOBaTh IENU UCCIEAOBAHNUSA,
IPEOCTaBIATh B PAa3IMYHON (opme
pe3ynbTaThl HKCIIEPUMEHTA,
AHAJIN3UPOBATH U OILCHHUBATH nux
JIOCTOBEPHOCT;

OK 04

o0JacTH

IJIAHUPOBAHUE U

- chopMHUpPOBATH MPEACTABICHUS: O
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IKOJIOTHYECKOT0
BOCIIMTAHUSI:

- copMUPOBAHHOCT
b AKOJIOTUYECKON
KYJIBTYPBHI,
MOHUMAHHE BIIMSHUS
COILIMAITbHO-
YKOHOMUYECKUX
IPOIIECCOB Ha
COCTOSIHUE
IIPUPOIHOMN 51
COLMAIIBHOW  CPEJBl,
OCO3HaHME
TJI00QJIBHOTO
xapakrepa
IKOJIOTHYECKUX
npobiewm;

OCYILIECTBJICHUE
NEUCTBUI B
OKpYyXarolllen cpene
Ha OCHOBE 3HaHUA
uened  yCTOMYHMBOTO
pa3BUTHS
YEJI0BEYECTBA;

aKTUBHOE HENPUATHE
JIeHCTBHI,
MPUHOCSIIINX Bpen
OKpYXaroIlIei cpeae;

- yMEHHUE
MIPOTHO3UPOBATH
HeOJaronpusITHbIE
9KOJIOTUYECKUE
MOCJIEICTBHSI
peIpUHUMAEMbIX
JEeUCTBHIA,
IpeIoTBpallaTh UX;

- pacuMpeHue OIbITa
eI TeNIbHOCTH
3KOJIOTUYECKOU
HapPaBIEHHOCTH;

- OBJIaJIeHUE
HaBBIKAMU y4eOHO-
HCCJIEIOBATEILCKOM,
MIPOEKTHOU U
COLIMAIbHOU
JIeATETbHOCTH

XUMHUYECKON COCTaBJIAIOUIEH
€CTECTBEHHOHAYYHOU KapTHHbI
MHUpPA, POJIM XUMHUM B IO3HAHUU
SIBJICHUI [IPUPOIBIL, B
(OpMHpPOBAHUM  MBIIUICHUS U
KyJIBTYPbI JIUYHOCTH, ee
(GYHKIMOHAIBHOW  TPaMOTHOCTH,
HEOOXOIUMOW  JUIsl  peLIeHHUs
IIPAKTHYECKUX 3a1a4 u
JKOJIOTUYECKU 000CHOBAHHOTO

OTHOLIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJIHON CpeJIE;

- yMeTb  coOirojaTh  MpaBHia
HKOJIOTHUECKH  I1€JIeCO00pa3HOro
NoBeJeHUs B OBITY M TPYIOBOH
JESATEIIBHOCTH B LIEIAX COXPaHEHHUS
CBOETO 3J0pPOBbsI U OKpYXKarolen

MPUPOJHON  Cpenbl;  YUYUTHIBATH
OMACHOCTh BO3JICUCTBUSI HA JKHUBbBIE
OpraHu3MBbl ONpEIEICHHBIX
BEILIECTB, MOHUMas CMBICIT
MOKa3aTess MpEAEIbHON
Oy CTUMOM
KOHLIEHTpaLUU;

- yMETh MIPOTHO3UPOBATH,
aHAJIM3UpOBaTh U OIIEHUBATh C
MO3UIINH 3KOJIOTHUECKOU
0e301acHOCTH TIOCJICICTBUS
OBITOBOM M  MPOU3BOACTBEHHOU
JeATEIbHOCTH YEJIOBEeKa,
CBSI3aHHOM Cc nepepadoTKOM
BEIIIECTB; WCII0JIH30BATh

MOJIYYCHHBIEC 3HAHUA JUISl IPUHATHUSA
TPaMOTHBIX pELIEHUH TpodieM B
CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

-YMETb OCO3HAaBaTh  ONACHOCTh
BO3/ECHCTBUS HA )KUBBIE OPTaHU3MBI
ONpEIEICHHBIX BEIIECTB, MTOHUMAs
CMBICJI TOKa3aTeisl IpefesIbHOU
Oy CTUMOM
MOSICHATh HAa TpPUMEpax CIOCOOBI

KOHLCHTpAIuu, u

YMEHBIICHUA W MPCAOTBPAILLICHUA
HUX BpECIHOIO BOSHGﬁCTBHH Ha
OpraHu3M 4CJI0BCKaA.

ITnanupyemoie nuunocmusle pe3yibmantvl 0C60EHUA RPOZPAMMbL
C yuemom npozpammol 60CRUMAHUA
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JIP 9 Cobnrofaromuii 1 nponaraHIupyromuil mpaBuia 310poBoro 1 0e3omnacHoro oopasa
KHM3HM, CIOPTa; MNPEeAyNpPEeXJAoMMA JIH00 MPEeOa0JIEBAIONIMNA 3aBUCUMOCTH OT aJKOroJs,
Tabaka, MCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIp U T.. COXpaHAIOUMH MCHUXOJOTHUYECKYIO
YCTOMYMBOCTb B CUTYaTUBHO CJIOKHBIX MJIM CTPEMUTEIBHO MEHSAIOIINXCSA CUTYyalUsAX
COOCTBEHHOW U 4YYXKOM

JIP 10 3abotsmuiics O 3alIMTe OKPYXKAIOIIEH Cpeapl,
0e30macHOCTH, B TOM 4HcIie NU(POBOI

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera 1 BHAbI y4eOHOH padoThI

Bun yuedHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 nMpeaMeTa 108
B T.4.
1.0cHOBHOE coep:xkaHmne 72
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B T. 4.:

TEOPETUUECKOE 00yUeHre 40
MPAKTUYECKUE 3aHATUSA 24
2. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJleP:KaAHME: 8
BT. U..

TEOpeTHYECKoe 00yueHue 2
IIPAKTUYECKHE 3aHATUSA 6
IIpomesxkyTounas arrectanus B popme auddepeHIMPpOBAHHOIO )
3ayera

CamocrosiTesibHass padoTa 36
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2.2. TemaTuyeckuii VIaH U cojep:kaHue yueOHoro npeamera «XUMMUSA»

HaumenoBaHue Copep:xanue yueOHOTr0 MaTepHaJia, JIaOOpaTOPHbIe H MPAKTHYECKHE 3aHATHS O0Bbem Yposensn
pAa3fesioB H TeM 4acoB OCBOCHHS
1 2 3 4
1 kype, 1 cemecmp
BBenenue CopeprkaHnue yueOHOTO MaTepraia 2 OK 01
1 | BBenenune OK 03
Hayunble MeTOnbl MCCIEIOBAHMS XMMHMYECKMX BEIIECTB U MpEeBpalleHHui. 3HAHUS O XUMHUYECKOW COCTaBIIIOIIEH eCTeCTBEHHO-
Hay4HOU KapTUHBI MUpa Pojb XUMHUYECKOro 9KCIIEPUMEHTA B MO3HAHUU MPUPOIbl. MoIennpoBaHe XUMUUECKHUX SIBICHUM.
[TorsiTHE 0 XMMHYECKOW TEXHOJIOTHH, OMOTEXHOJOTHH M HAHOTEXHOJOTHH. [lO3WTHBHAs pONh XUMHHM B JKH3HH COBPEMEHHOTO
obmectBa. OIEHKa pOIM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH M TOJIY4YeHHH HOBBIX MaTepuaioB. HeobxomumocTs
XUMHYECKH TPaMOTHOTO OTHOIICHHS K COOCTBEHHOMY 3IOPOBBIO M OKpyXkarmomei cpene. OOIIMe eCTeCTBCHHO-HAYYHBIC TTOHSITHS:
SBIICHUE, HAYYHBIA (PaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIW3, CHHTE3, KiIacCH(UKAIUs, MePHOANIHOCTD, HAOIIOIEHUE, N3MEpEHNE,
9KCIICPUMCHT, MOJICITHPOBaHNE. B3auMOCBs3b XUMHH, (PU3UKU, MATEMAaTUKA U Ouosiorun. Dusmka: Matepusi, SHEPTUs, Macca, aToM,
AJIEKTPOH, MPOTOH, HEHTPOH, WOH, W30TOIN, PAaTMOAKTHBHOCTH, MOJCKYJa, JHEPICTHUSCKUI YpPOBCHb, BEIICCTBO, TEIO, OOBEM,
arperatHoe COCTOSHHE BELIECTBA, (M3MYECKUE BEJIWYMHBI W CIUHHUIBI UX W3MEPEHUs, CKOPOCTh. BHOJOrWs: KieTKa, OpraHusM,
sKocucTema, buocepa, Makpo- U MUKPOIJICMEHTHI, BUTAMUHBI OOMCH BEIIIECTB B OpraHu3me, ()OTOCUHTE3, OMOJIOTUICCKH aKTHBHBIC
BemecTBa (O€IKH, YIIeBOABI, KUPBI, ¢GepMeHThl).I'eorpadus: MHHEpabl, TOPHBIE TOPOJbI, IIOJIE3HBIE HCKOMAeMble, TOILIUBO,
pecypcel.  TexHOJOTHA: THIIEBas TNPOMBIIUICHHOCTh, MHINEBbIE MPOMYKTHl, OCHOBBI PAIMOHANBHOTO IHUTAHUSA, XUMHUYCCKAas
MIPOMBIIIICHHOCTh, METAJLTYPTHs, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUANOB, KOHCTPYKIIMOHHBIX MaTEepPHAalIOB, MOIOIIAE CPEICTBa,
(hapmarieBTHUECKasT TIPOMBIIUICHHOCTh, JIGKAPCTBEHHBIE ¥ KOCMETHYECKHE TIpenapaThl, MaTepHalbl W3 WCKYCCTBCHHBIX U
CHHTETHUYCCKUX BOJIOKOH, CEIIbCKOXO3SICTBEHHOE, AIICKTPOHHASI IIPOMBIIUICHHOCTb.. VICTOYHUKH XUMUYeCKOi HH(opMaIHy, yIcOHbIC,
HAYYHBIC, HAYYHO-TIOMYJISIPHBIC M3/IaHHsI, KOMITBIOTEPHBIC 0a3bl JaHHBIX, PECYPCHl HHTECPHETA.
Pazgen 1.
OcHoBBI
CTpOeHus
BelllecTBa
Tema 1.1. Conepxanme y4eOHOTO Marepuana 2 OK 01
Crpoenne aToM0B | 2 | Atom. XuMuveckasi CBsi3b
XHMHUYECKUX CoBpeMeHHasi MOZIeNb CTPOSHHS aToMa. SIIpo aTtoma, N30TOIbl. DieKTpoHHas 0005104ka. CUMBOIMYECKHN A3bIK XUMUH. XUMUYECKUH
3J1€MEeHTOB 1 9JIEMEHT. JJIEKTPOHHAS KOH(HIypanus aroma. JHEPreTH4ecKue YypOBHH, MOJAYPOBHH. ATOMHBIE OpOWTanu, KiaccuuKauus
npuposa XUMUYECKUX DJIEMEHTOB (S-, p-, d-a5meMeHThI). OCOOCHHOCTH pactpeIeIeHUs SJEKTPOHOB TI0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB TIEPBBIX
XHMHUYECKOM 9eThIpEX TmeprooB. BaneHTHble anekTpoHBl. BamenTHocTh. CTpoeHHe BemecTBa. JNEKTPOHHAs TPHPOJAa XUMHUECKOW CBS3H.
CBSI3U DNEeKTPOOTPUIIATEITFHOCTh. BHIBI XUMITUECKON CBSI3M (KOBAJICHTHAS! HENOJSIPHAS U TOJISIPHAs, HOHHAS, METAJUTMIECKas, BOJAOPOIHAS)
U CHOCOOBI ee oOpazoBaHHs. MexaHU3MBI 00pa30BaHUS KOBAJCHTHOW XMMHWYECKOH CBS3M (OOMEHHBIH M JOHOPHO-AKIICTITOPHEIH).
Bonoponnas cBsi3b.
Tema 1.2 Conepkanue yueOHOro Marepuaia 2 OK 01
[Mepunoanueckuii 3 IpakTuyeckoe 3ansTue. [lepuoanyecknii 3axkon u tadauuna .M. MenaesieeBa OK 02
3aKO0H U [lepuoanueckass cucrema xumuueckux sieMeHToB [[.M. MengeneeBa. ®usnueckuii cmpicn Ilepuoaunueckoro 3axona J[.U.
Iepuoanyeckas MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOHCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMH IPOCTBIX M CIOKHBIX BEIIECTB B
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cucTeMa
XHMHYECKUX

ayementoB J.H.
MenaeneeBa

COOTBETCTBHH C TOJOXEHHEM XHMHYECKOoro sjemeHTa B [lepuommdeckoil cucreme. MupOBO33peHUECKOe M HAyYHOE 3HAuUCHHE
Ilepuonnueckoro 3akona [I.MI. MenneneeBa. Ilpornossr .M. MenneneeBa. Cps3b nepuoauueckoro 3akoHa u Ilepumonmueckoit
cucTeMbl XuMUdeckux sieMeHToB .M. MeHjeneeBa ¢ COBpEMEHHOW TEOpHEH CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XHMHYCCKHX ODJICMCHTOB H 00pa3yeMbIX HMH IPOCTHIX M CJIOXHBIX BEHICCTB IO TPyNIaM W IEpUoJIaM. 3HAuCHHE
[EPUOJUYECKOr0 3aKOHA B Pa3BUTUM HayKu. OTKPBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

PerieHre mpakTHKO-OPUCHTUPOBAHHBIX TECOPETUYCCKUX 3aJlaHMIl Ha XapaKTCPHU3AIMI0 XUMHUYCCKHX 3JIeMEHTOB «Mertammudeckue /
HEMETAJJINYECKHE CBOMCTBA, BJIEKTPOOTPUIATEIbHOCTh XUMUUYECKUX JJIEMEHTOB B COOTBETCTBHM C MX DJIEKTPOHHBIM CTPOCHUEM M
MOJIOKEHWEM B IEPHOIUYECKON cucTeme xummuueckux aniemeHToB (.M. MenzaeneeBa». IIpakTiueckue 3aaHUs Ha YCTaHOBIICHHE
CBA3U MCEXKAY CTPOCHHUEM aTOMOB XMMHUYECKHX DJIEMCHTOB M NMEPUOANYCCKUM U3MCHCHUEM CBOMCTB XMMHYECKHX DJIEMEHTOB U HMX
COEIMHEHUI B COOTBETCTBHH C NOJI0KEeHUEM [lepnonnyueckoil cucTeMsl.

DKCIeprMeHTaIbHBIC METO/IBI U3yUSHHS BEIIECTB U UX MPEeBpaIIeHuil: n1eMoHcTpanus Tabmmi «Ileproandeckas cucteMa XUMHYECKUX
anemenToB JI.M. MenneneeBay.

[pakTuyeckoe 3ansaTue. Pemnenne 3agay

Peuienne 3amanuii Ha UCMIONB30BAaHUE XUMUYECKONW CUMBOJIMKHM U HAa3BaHUM COEIMHEHHMM 110 HOMEHKJIATYype MEXIYHapOAHOTO COr3a
TEOPETUYCCKON U MPHUKIIAIHON XMMUU U TPUBHUATBHBIX HA3BAHUH I COCTABICHUS XUMHUYCCKUX (POPMYI TBYXaTOMHBIX COCIUHCHHMA
(okcunoB, cyns(GUAOB, THAPUIOB H T.NI.) U APYTUX HEOPTaHWYECKUX COCIMHEHUH OTIAENbHBIX KiaccoB. lIpakTudeckue 3amaHus Ha
OmpeneieHHe OTHOCUTENLHONW aTOMHOW MacChl M OTHOCHTEIBHON MOJICKYJISIPHOW MacChl, COCTaBJICHHE BJIEKTPOHHOIPahHUUECKOro
CTPOEHUS aTOMa, Ha YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB.

OK 01

Camocmoamensvhan paboma odyuaroujuxca.
1.3anoHeHne TabauIbl Ha TEMY «XapaKTepPUCTHKA XMMUYECKUX 3JIEMEHTOB)
2.CocraBnenue knacrepa Ha Temy «OKusnb u TBopuecTBo JI.M. Menneneesay

OK 01
OK 02
OK 04

Paznen 2.
XumMuueckue
peakumu

Tema 2.1. Tunsl
XHMHYECKHX
peaxkumi

Conepxanue ydeOHOTO MaTepraia

5

Xumuueckasi peakuusi. 3aKOHbI XMMHH

Knaccudukanus n THOB XUMHYECKUX PEAKIMH C yd9acTHEM HEOPraHMYeCKMX BellecTB. Kitaccmukanus XMMHUYECKHX peakiuii B
HEOPraHWYecKOH XMMHH. 3aKOH COXPAHEHMS MAacChl BEINECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPTUH NPU XUMHYECKUX
peakuusx. CocraBlieHHe YPaBHEHUH peakiUii COSTMHEHHS, Pa3lIOKEeHHUs], 3aMeLIeHUs], OOMEHa, B T.4. pEaKLUil rOpeH s, OKHUCICHUSI-
BOCCTAHOBJICHUS. YPaBHEHUS OKHCICHUSI-BOCCTaHOBIECHUS. CremneHb okucieHus. OKUCIUTENb M BOCCTaHOBHUTENb. COCTaBIEHHE U
YpaBHHBaHHE OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOAOM 3JIEKTPOHHOro OanaHca. OKHCIMTENBbHO-BOCCTAHOBHUTEIIBHBIC
peakuy B IPUPOJE, MPOM3BOACTBEHHBIX MPOLIECCaX U KXU3HEACATEIBHOCTH OPTaHU3MOB.

DKcnepruMeHTaIbHbIC METO/IbI N3yUCHUS BEIIECTB U MX MPEBPAIICHHUN: IEMOHCTPAIMS , HAOIIOICHNE U OITUCAHKIE AEMOHCTPAMOHHBIX
1 JJAOOPATOPHBIX OMBITOB (Pa3JI0KEHHE NEPOKCH/IA BOAOPOAA B IPUCYTCTBUU KaTaJIU3aTOPa).

OK 01

IIpakTuueckoe 3ansaTue. Pemenne 3anpay

KOJ’II/I‘ICCTBGHHBIG OTHOIICHUA B XHUMHHU. OCHOBHI:.IC KOJIMYCCTBCHHBIC 3aKOHBI B XMMHUHU H pacquH 10 ypaBHeHI/IHM XUMHUYCCKUX
peakuuid. Mosb Kak eJUHMIIA KOJIWYEeCTBa BellecTBa. MossipHas Macca. 3aKOHBI COXpaHEHHUS MAacChl U DHEPTUU. 3aKOH ABOTajpo.
MonsipHblid 06beM Ta30B. OTHOCHTENBHAS TUIOTHOCTH T'a30B. PacdeTsl Mo ypaBHEHHSM XHMHYECKHUX PEAKIHi C HCIOJIH30BAHUEM
Macchl, 00beMa (HOpMalbHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEMIECTBA. PacduEThl MacChl BeecTBa WM 00BEMA Ta30B TI0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM OOBEMY OIHOTO W3 YYACTBYIONIMX B PEAKI[UH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIHYCCTBA
BEIIIECTBA) MMPOAYKTOB PEAKIIUH, €CIIM OJTHO M3 BEIISCTB HMEET MPUMECH.

OK 01

Tema 2.2.

Cojeprxanie yueOHOTo MaTepuana
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DJIeKTpoJIUTHYEC
Kasi IUCCOMM AU
M MOHHBI 00MeH

Teopus JIEKTPOJUTHYECKOH THCCOLMAIIUU
WoHbBI: KaTHOHBI W aHWOHBI. DIIEKTPOJIUTHI, HEANEKTPONUTHL. CHIIBHBIC U cTa0ble 3TeKTpoIuThl. Cpena BOJHBIX PACTBOPOB BEIIECTB:
KHCTast, HeWTpaiabHas, menodnas. Peaknun norHOTO 06MeHa. CocTaBieHNE peakIiii HOHHOT0 0OMEHa IyTeM COCTaBJICHHUS MX IOIHBIX

U COKPAICHHBIX HOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE peaknuu. 3aJaHus Ha COCTaBICHNUE HOHHBIX PEaKLIUi. OK 01
DKcneprMeHTaIbHbIe METObI M3YUEHHS BEIIECTB U UX IPEBPAILCHNI: 1eMOHCTpAIHs, HaOJIIOAEHHE 1 OMMCAaHUEe JEMOHCTPAlMOHHBIX OK 04
1 J1a0OpaTOPHBIX ONBITOB (ONpE/IeICHHE CPEebl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAILHOIO MHIMKATOPA, PEAKIUH HOHHOTO
o0OMeHa).
CamocTosiTe1bHasi padoTa 00y4yaroLIUXCH: OK 01
1. CocrapneHne U ypaBHUBaHHE OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIMHA B IPHUPO/IE, IPOU3BOACTBEHHBIX MIpoIleccax U OK 02
JKU3HENEATENBHOCTH OPraHU3MOB. OK 04
2. CocraBieHne HOHHBIX peaKIuit
3. Pemenne 3amay Ha ompeneneHne Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CIIH OJTHO U3 BEIIECTB UMEET
MPUMECH.
Paznen 3.
Crtpoenue u
cBOliCTBa
HEOPraHM4ecKUX
BelllecTB
Tema 3.1. ConepxaHue yueOHOro Marepuaia OK 01
Kuaaccudurkanus, | 8 Heoprannuyeckue BeuiecTtBa OK 02
HOMEHKJIATYpa U [Mpenmer Heopranuueckoit xumun. Kiaccngukanus Heopraundeckux BeniecTB. [IpocTeie u ciioxxHble BemiecTBa. OCHOBHBIE KITacChI
cTpoeHue CJIOKHBIX BEIIECTB (OKCHIBI, TMAPOKCHABIL, KHCIOTBHI, COMHM). B3anMOCBs3b HEOPraHMYECKHX BEIECTB. ATPEraTHbIE COCTOSHHUS
HEOPraHu4ecKux BemecTBa. Kpucramnudyeckne n amopgHbIe BeIecTBa. BemecTsa MONEKYIIPHOTO M HEMOJICKYIIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
BelllecTB COCTaBa BEIIECTBA.
THITBI KPHCTAJUIMYECKHUX PEIIETOK (aTOMHasl, MOJIEKYJIIpHAsl, HOHHAs, METAUINIECKast). 3aBUCHMOCTD (PU3NIECKUX CBONCTB BEIIECTBA
OT TUIA KPUCTAJUIMYECKOM pEHIETKH. 3aBUCUMOCTh XHMMHUYECKOM AaKTHBHOCTU BEILECTB OT BUIA XUMHMUYECKOW CBA3M U TUMA
KpHCTaJuTNaecKkoi penteTky. [IpuanHbl MHOrooOpasus BemecTs.
OKCIIepUMEHTAIbHBIE METOJbl M3Y4EHHUS BEIECTB M HX IpPEBpAIlCHHUIl: IEMOHCTpalys M H3ydeHHe MOojeleld KpHCTaTHYeCKUX
PEHIETOK.
9 | llpakTuyeckoe 3aHATHE. THNBI XUMHYECKUX peaKIUi
HccnenoBanue THUHOB (110 COCTaBY M KOJIMYECTBY HCXOAHBIX M OOpa3yIOIIMXCSl BELIECTB) M NPU3HAKOB XHMHUYECKHX PEAKIHH.
IIpoBenenune peakuuii HOHHOro 0OMEHa, OIpeIeNIeHHE Cpelibl BOJHBIX pacTBOPOB. [ Maponu3 coneil. 3a1aHus Ha COCTaBICHNE HOHHBIX
peakuui OK 01
OK 04
10 | IpakTH4yeckoe 3ansTHe. Pemenne 3axay OK 01
HomeHkiaTypa HeopraHMYeCKUX BELIECTB: Ha3BaHUE BEIECTBA UCXOJS M3 MX XMMHUYECKOH (DOPMYJIbI HIIM COCTABICHHE XMMHYECKOM OK 02
(hopMyJIBI HCXOMIA U3 Ha3BaHUS BemiecTBa 1o MexxayHapoaHoi (MIOITAK) unn TpuBHanbHOM HOMEHKIAType. Pemenne npakTH4ecKux
3aJjaHuil 1o KiaccuduKanuy, HOMEHKJIATYpe U XMMUYECKUM (OpMyJiaM HEOPraHUUECKHUX BEIIECTB Pa3IMuHbIX KIIacCOB (yrapHblii ras,
YTJIEKUCIIBIA Ta3, aMMHaK, TramieHas M3BECTh, HETAIICHAs M3BECTh, MUTHEBAsl CONA M JIPYTHX): HA3bIBaTh M COCTABIATH (HOPMYJIBI
XMMHYECKHX BEIIECTB, ONPEAENATh NPUHAIICKHOCTh K Kiaccy. VCTOYHMKM XMMH4YecKod wnH(popmanuu (CpencTB MaccOBOH
nHdopmannn, cets MaTEepHET M npyrue). [Tonck nHpOpMaIMK 110 Ha3BaHUSIM, MICHTU(PHUKATOPAM, CTPYKTYPHEIM opMysIaM
Tema 3.2. Coniepxanue y4eOHOTO Marepuasa OK 01
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Du3nKo- 11 | MeTtaaisbl OK 02
XHMHYeCKHe Mertamner. O6mue ¢u3nveckne W XUMHAYECKHe CBOWCTBAa MeTauioB. CIOCOOBI MoNydeHHs. 3HAYCHWE METAJUIOB M HEMETaJIOB B
cBoiicTBa MPUPOAE W KHU3HEACATEIHPHOCTH 4elloBeKa W OpraHu3MoB. Koppos3ws MeTayuioB: BHABI KOPPO3UH, CHOCOOBI 3alIUTHI METAJUIOB OT
HEOPTraHHYeCKHX koppo3ud. [lonmoxenue merammoB B [lepmomudeckoil cucteme xummdecknx snmeMeHToB J[.M. MenaeneeBa. OCOOCHHOCTH CTPOCHUS
BelIeCTB AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTainioB. Obmme (usndeckrne cBoiicTBa MeTauioB. CIDIaBBl METAUIOB. DIIEKTPOXUMHUYCCKUN PsiT
HaIPSDKCHUN METAJLIOB.
XUMHUUYECKHE CBOMCTBA Ba)KHEWIIUX METAUIOB (HATpUM, Kaliuid, KalblUH, MarHui, alllOMUHUNA, UHK, XPOM, >K€JIe30, MEJb) U HX
coequHeHui. Ob1e crocoOkl MOMyYeHNs MeTaIoB. [IpuMeHeHne MeTaIoB B OBITY U TEXHHKE.
DKCrepuMEHTANIbHBIE METOJbl M3YYEHHUs BEIIECTB W WX MPEBPAIIEHUH: W3ydeHHE KOJUIEKIUH «MeTauibl U CIUIaBbl», pelleHue
AKCIICPUMEHTANIBHBIX 3a/1a4, HAOIIOICHIE M OMICAHNE IEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX OMBITOB (B3aWMOJCHCTBHE THAPOKCHIA
ATIOMUHUS C PACTBOPAMH KHCJIOT U IIET0YeH, KaueCTBEHHBIC PEaKIINN Ha KATHOHBI METAJIJIIOB).
12 | HemeTanbl OK 01
Hemerammer. O0mme ¢usndeckne W XUMHYCCKHE CBOICTBa HEMETaUIOB. TWHWUYHBIE cBoiicTBa HemetawioB I[V— VII rpymm. OK 02
Knaccupukanuss ¥ HOMEHKJIATypa COCIMHEHUI HeMmeTauioB. KpyroBopoThl OHMOTEHHBIX JJIEMEHTOB B mpupoze. llomoxeHue
HemerawioB B [lepuomudeckoil cucteme xumuueckux anneMeHToB .M. MenieneeBa u 0COOCHHOCTH CTpOCHUsI aToMOB. Dusndeckue
CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETANIOB (Ha MpUMepe KUCIopoja, cepbl, ¢ocdopa u yriaepoma). XUMHUIECKHE CBOWCTBA
BOXHEHIINX HEMETAUIOB (TaJIoTeHOB, cepbl, azora, ¢ocdopa, yriiepoga W KPeMHHS) M HMX COCIUHEHWH (OKCHIOB,
KHCIOPOICOIEPIKAIINX KHUCIIOT, BOIOPOTHBIX coenuHeHui ). [IpuMeHeHne BaKHEHITNX HEMETAIIOB ¥ HX COCTUHCHUH.
DKCIIeprMEHTAIFHBIC METOIHI M3YUCHHS BEIISCTB M MX MPEBPAIICHUN: N3yUeHHE KOJUICKIINK 00pa3IioB HEMETAIJIOB.
13 | CBoiicTBa HEOPraHUYECKHX BelllecTB OK 01
XvMUYecKre CBOMCTBa OCHOBHEIX KJIACCOB HCOPTaHUYCCKUX BEIIECCTB (OKCHIOB, THIPOKCHIOB, KHCIIOT, COJICH U JIp.). OK 02
3aKOHOMEPHOCTH B UI3MEHEHHH CBOMCTB IIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSNUMHEHUH, BBICIITMX OKCUIOB U THIPOKCUIOB
14 | HpaxTuyeckoe 3ansaTHe. CocTaB/eHne ypaBHeHUH peakuuii OK 01
CocraBneHre ypaBHEHHH XHMHYECKHX PEAKIUH C yYacTHEeM IIPOCTBIX W CJIOXHBIX HEOPraHWYEeCKUX BEIISCTB: METAJUIOB H OK 02
HEMETaJJIOB, OKCHIOB METaJNIOB, HEMETAIUIOB M aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBaHWH M aM(OTEepHBIX
TUAPOKCUIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOUIMX UX CBoOWcTBAa. [eHernyeckasi CBsI3b HEOPTaHUYECKUX BEIIECTB,
MPUHAIICKAIINX K Pa3IMIHBIM KIIaccaM
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKUX 3aJJaHUI Ha CBOMCTBA, COCTAB, MOJIYYCHHUE U O€301aCHOE UCIIOJIb30BaHNE
BaXKHCHIIIMX HEOPIaHUYCCKUX BEIICCTB B ObITY M MPAKTUYCCKOM JCSITEIHHOCTH YCIOBEKa
Tema 3.3. Conepxanue ydeOHOTO MaTepraia OK 01
Npentupuxanua | 15 | [lpakruyeckoe 3ansitne. UienTnduKaNNs HEOPraHMYECKUX BEUIECTB OK 02
HEOPraHHYeCKuX PemeHue 3KCriepUMEHTANBHBIX 337ad4 MO XUMHYECKAM CBOHCTBAM METAJUIOB M HEMETAUIOB, IO PACIO3HABAHHIO M IMOIYYCHUIO OK 04
BeIIEeCTB COEIMHEHUI METAJUIOB U HEMETAJIOB.
VneHTudukamnmus HEOPraHUYECKUX BCIIECTB C HCIOJB30BAHHEM WX (H3UKO-XMMHUYECKAX CBOWCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peakimii. KauecTBeHHBIC peakllnu Ha Cyib(ar-, KapOOHAT- U XJIOPH I-AHUOHBI, HA KATHOH aMMOHHUSI
CamocTosiTe1bHAs1 paboTa 00y4aIOIUXCHA OK 01
1.3amoaHeHne TaOJINIIBI HA TEMBI: OK 02
-XapaKTepuCTHKA BEIICCTB OK 04
-3HaveHUE METAJUIOB M HEMETAJIOB B MIPUPOC U JKU3HEACATSIEHOCTH YSIOBEKa H OPTaHU3MOB
2.CocTtaBiieHHE YpaBHEHHM XUMHUUECKHUX PEAKIIM ¢ yYaCTHEM KJIAaCCOB HEOPTaHUYECKUX BELIECTB
Paznen 4.
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Crtpoenne u

CBOIiCTBa
OpraHM4ecKHux
BelIeCTB
Tema 4.1 Conepxanmie yd4eOHOTO MaTrepuasa 2
Knaccnpukanusa, | 16 | Opranuyeckass XuMust
CTpOeHHE U IlosiBeHue U pa3BUTUE OPTaHUYECKOW XMMUM KaK Hayku. [Ipeamer opraHM4eckoi XUMHHU: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
HOMEHK.J1aTypa MOJTyYEHUN HOBBIX BEIIECTB M MaTepuayoB. MecTo W 3HaUY€HHE OPraHUYECKOH XMMHUH B CHCTEME €CTECTBCHHBIX HayK. XHMHUYECKOE OK 01
OPraHuYecKHX CTPOEHME KaK IOPSIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEeHTHOCTH. OCHOBHBIEC NMOJIOXKEHHS TEOPHU XMMHUYECKOTO
BeLIECTB CTpOEHHUSI OpraHudeckux coenuHeHuid A.M. BytiepoBa. YIiiepoaHBIH CKeIeT OpPraHMYeCKOd MOIEKYJbl. 3aBUCHMOCTH CBOMICTB
BEILECTB OT XMMUYECKOTO CTPOCHHMSI MOJIeKyJl. ['omonorus. M3omepust u m3omepbl. XuMHUUIECKas CBS3b B OPraHUMYECKUX COCIMHEHUIX
— OJMHApHBIE W KpaTHble CBs3u. [loHAaTHe o (yHKUMOHaNbHOW rpymme. Pagukan. IlpuHIMIBL KiacCUQUKAMKM OpraHUYECKHX
COeIMHEHUH. MexayHapoaHas HOMEHKJIAaTypa ¥ NPHHLMUIIBI HOMEHKJIATYphl OpraHM4yeckux coeguHeHud. Kitaccuduxarus
XMMHUUYECKUX PEaKLUH B OpraHM4eCKON XUMUU.
[Monsatue 00 a30TCOAEPIKAIIMX COCAMHCHUSIX, OHOJIOrMYCCKM AaKTHBHBIX BellecTBaX (YyrjeBojax, >KHpaX, Oelkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHHUAX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)
OKCIIepUMEHTAIbHBIC METOJBl M3YYEHHUS BEIICCTB M WX IPEBPAIICHHUH: O3HAKOMJICHHE C O0pasllaMH OPTraHWYeCKHX BEIIECTB H
MarepuajaMid Ha UX OCHOBE, HAOIIOEHHE M ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB 110 MPEBPAILCHUIO OPraHNYECKUX BELIECTB MPH
HarpeBaHuu (TU1aBjacHue, OOYTIIMBaHUE W TOPEHUE).
17 | IIpakTHuyeckoe 3anssTHe. HOMEHKJIATYpa OpraHu4ecKHX BellecTB 2
[TpesncraBiaenne o KiacCU(pUKAMKM OPraHWYECKUX BellecTB. HoMeHKiIaTypa OpraHM4YecKuX COeIUHEHHMH (cucremaruyeckas) |
TPUBHMAIBHBIC HA3BAHUS BAKHEHWIINX TPEACTAaBUTENCH KIACCOB OPTaHWYECKWX BEMISCTB: OTAEIBHBIX KJIACCOB (HACHIIECHHBIC,
HEHACBIILICHHbIE U apOMAaTUYECKHE YIIIEBOJOPO/IbI, CIIUPTHI, ()EHOJIBI, aJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1ip.) CocTaBieHue OK 01
MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPTaHWYECKHX BEIIECTB OTAENBHBIX KIACCOB, HCIIONB3YS WX HAa3BaHWUS IO
CHCTEMaTH4YECKOH M TPUBUAIILHOI HOMEHKJIAType (3TWIIEH, alleTHIICH, TUIEpHH, (peHo, HopMalbAern, yKCyCHast KHCII0Ta, TIIUIHH).
Pacuersl mpocreiiniel popMyIIbl OpraHMYecKOi MOJIEKYJIBI, HCXOJISl M3 DJIEMEHTHOT0 coctana (B %)
CamocrosiTe1bHasi padoTa 00y4arOIUXCH: 2 OK 01
1. BeimosHenue 3a1aHuii Ha HOMEHKIIATYPY, KIaCCH(DUKAIMIO B M30MEPHIO OPraHUYEeCKUX BELIECTB OK 02
OK 04
Hroro 3a 1 cemectp: 51
Oba3amensHoll ayOumopHoll HAzpy3Ku 00yuarulezocs, 8 mom vucie 34
- RPAKMUYECKUX 3AHAMUIL 16
Camocmoamenwvuplx padom odyuaouuxcs 17
1 kypc, 2 cemecmp
Tema 4.2. Copeprkanne yuebHOro MaTepuaia 2 OK 01
CaoiicTBa 1 | IlpeneiabHble yrieBoAOPOAbI OK 02
OpraHN4ecKHux DHU3MKO-XMMHUYECKHE CBOMCTBA OPraHMYECKHX COCAMHEHUI OTHAENBHBIX KJIACCOB (OCOOCHHOCTH KIACCH(MKAIMM M HOMEHKJIATypHI OK 04
coeIMHeHMIT BHYTPU Kjlacca; TOMOJIOTHUECKHH psii u oOmas ¢opmysa; nzoMepus; (U3MYECKHe CBOMCTBA; XMMHYECKHE CBOWCTBA; CIIOCOOBI

MOJTy4eHHS)
[penenbHble yrieBoqopoabl (ankaHbl ¥ HUKIoankaHel). CocraB u crpoeHre. MetaH W 9TaH —IPOCTEUIINe MTPEACTABUTENN AIKAHOB!
(du3nyeckre 1 XMMUYECKNE CBOWCTBA (peakliny 3aMeleHus U TopeHusi). ['opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHHKOB TEILIa B
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| mpombinenHOCTH ¥ GEITY. CBOMCTBA IPHPOAHBIX YLICBOIOPOIOB, HAXOK/ICHHE B PUPOJIE, [IOIYYCHHE H IPHMEHEHHE ANKAHOB.

Copeprkanne yueOHOTO MaTepHaa 2 OK 01
2 Henpenenbﬂue yrJjieBoaopoabI OK 02
DU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKHX COCAWHCHHWN OTICNBHBIX KJIACCOB (OCOOCHHOCTH KIAacCU(UKAIMM M HOMEHKJIATYPHI OK 04
BHYTPH KJIacCa; TOMOJIOTHYCCKUI psn u oOmias (opmyina; m3oMepus; (QU3NYECKAC CBOWCTBA, XUMHUYCCKHE CBOMCTBA; CHOCOOBI
MOJTYYIEHUS)

— Henpe/ieNbHble (AJIKSHbI, AJTIKUHBI U aJIKaUeHbI) U apOMaTHYECKHE YTIICBOIOPOIbI.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH PsiA. DTWIIEH M HPOIMICH — MPOCTEHINNE MPEACTABUTENN AIKEHOB: (DM3UUECKHE 1
XUMHYECKHE CBOMCTBA (peakiy THAPHPOBAHUS, TATOTCHUPOBAHWSA, TUAPATALIMH, OKHUCICHUS M TOJIMMEpPU3AINH), MOITYYCHHE U
npuMeHeHne. ['opeHue aneTuneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIrO IIAMEHH JUIS CBAPKU U PE3KU METAIIIOB

AnxanueHsl: OyraameH-1,3 u MeTmnOyTamueH-1,3: cTpoeHHWe, BaKHEHUINHE XUMHUYCCKHEC CBOWCTBA (PEaKIHS TTOJAMEPU3AIIIH).
[TonmyyeHne CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHUECKMH psil. ALETHICH — TPOCTEHINNH TpEeICTaBUTENb AIKHHOB: COCTaB,
CTpoeHne, PU3NUECKUEe M XUMHUECKHE CBOMCTBA (PEaKIMU TMAPHUPOBAHMS, FaJIOTCHUPOBAHUS, THAPATALIUH, TOPEHHUS), TTIOJIyUYeHHE U
MIPUMEHEHUE.

Apensl. benson: cocras, cTpoeHne, pU3NUECKHE U XUMUIECKHE CBOMCTBA (PEaKkIUy rajJoreHNpPOBAaHNS M HUTPOBAHUS), MOIy4YEeHHE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. [ eHeTHuecKas CBI3b MEXK/Ty YTICBOAOPOAaMH, MPUHAMISKAIINMHI K Pa3THYHBIM KJIACCaM.

3 | IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB 2 OK 01
[IpuponseIil Ta3 u momyTHBIC HEePTsHBIC Ta3bl. HedTh U e€ mpoucxoxkaeHne. CriocoObl mepepadoTku He(PTH: MEeperoHka, KPEKHHT OK 02
(TepMuUeCKH, KaTaIUTHYeCKHH), mupoin3. [Ipoaykrsl nepepa®oTkn HeTH, WX NPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY. OK 04

KameHHBI# yrosb U MpoyKThl ero nepepaboTKy.
OKCIIepUMEHTAIbHBIC METO/AbI M3y4YCHHs BEIIECTB : O3HAKOMJICHHE C OO0paslamMH IUIacTMAacC, KaydyKOB W PE3HHBI, KOJUICKIIUH
«Hed1b» 1 «Yromiby.

4 | IIpakTuyeckoe 3ansTHe. [IpeBpamiennsi opraHnyecKMX BellecTB 2 OK 01
OKCIIepUMEHTAIbHBIC METOJbl M3y4YEeHHs BELIECTB M HX IPEBPALICHUH: O3HAKOMIICHHE ¢ O00pa3laMH OpPraHMYeCKHUX BEIICCTB H 0K 02
MarepuajaMd Ha MX OCHOBE, MOJEIMPOBAaHHME MOJICKYJ OPraHHYECKMX BELIECTB YIJICBOJOPOAOB M TaJIOTCHONPOM3BOAHBIX, OK 04

Ha6J'IIOI[€HI/I€ " OIMMUCAaHUC ACMOHCTPALIMOHHBIX OMNBITOB MO MNPEBPAINICHHIO OPraHWYCCKUX BCIICCTB IMPHU HArpeBaHUHN (HJ'IaBJ'IeHI/Ie,
OGyFﬂl/lBaHI/Ie n ropeHne).HpeBpameHI/m OpPraHnv4CcCKUX BCHICCTB ITPU HArpCBaHUU. HonyquI/Ie 9THUJICHA U U3YUCHUC €TO CBOIICTB.
MOZ[GJ'II/IpOBaHI/Ie MOJICKYJI U XUMHNYCCKUX npeBpameHHﬁ Ha IMMpUMEPE 5TaHa, OTHUJICHA, alICTUJICHA U JIP.

5 Cnuptel. Anpaeruabl. KapooHoBbIe KHCIOTHI 2 OK 01
Kucnopozacoaepxamue opraHndecKie COSAMHEHUS (CIUPTHI U PEHOIBI, KApOOHOBBIE KUCIOTHI U 3()UPHI, aTbIETUIB M KETOHBI, KHUPHI, OK 02
yrineBoasl). [IpenenbHble 0lHOATOMHBIE CHHMPTHL. METaHONI M 3TaHOI: CTpOeHUE, (pU3NYecKre M XMMHUYECKHE CBOWCTBA (peakiuu c OK 04

AKTHBHBIMHU METaJUIaMH, TaJIOT€HOBOAOPOIaMH, TOPEHHUE), IPUMEHEHHE. BOIOPOAHBIE CBSI3M MEX/Iy MOJEKyJlIaMu cupToB. [lelicTBre
METaHOJIa M JTaHoJla Ha OPraHM3M 4YeJoBeKa. MHOI0aTOMHBIE CHHUPTHI. DTWICHIJIMKOIbL W TIIMIEPHUH: CTpOeHHE, (PU3MUECKHE U
XMMHYECKHE CBOWCTBA (B3aUMO/ICHCTBHE CO MICIOYHBIMH METaJJIaMH, KaUeCTBEHHAsl peaklysi HA MHOTOAaTOMHBIE CIIUPTHI). JleiicTBue
Ha OpraHusM denoBeka. DeHos: cTpoeHHNe MOJIEKyJbl, Gpu3nyecKkue U XuMu4deckue cBoiicTBa. TokcuuHOCTh (eHosa. IIpakTHyeckoe
NPUMEHEHNE OSTHICHIVIMKONS, TiHMUepuHa, (eHona. Aupaernapl. Dopmanbaeruj, aneTaibIerujli CTpoeHue, (u3nuueckue U
XMMHYECKHE CBOMCTBA (PEaKI[MK OKHUCICHHUS U BOCCTAHOBIICHNS, KAYECTBEHHBIE PEAKIINH ), TOJydeHHE U TpuMeHeHne. O THOOCHOBHbIE
mpeaenpHble KapOOHOBBIE KHCIOTH. MypaBbHHAA U YKCYCHAs! KUCIOTHIL: CTPOCHHUE, (PM3NIECKHE M XMMHUYECKHE CBONWCTBA (CBOWCTBA,
obmme s Kjacca KHCIOT, peaknusi sTepudukanmu), moiydyeHue W npuMeHeHue. CTeapuHOBash M OJICMHOBAsS KHCIOTHI Kak
MIPE/ICTABUTEIH BBICIINX KapOOHOBBIX KuCIOT. [Ipumenenne Gopmanbaernnia, aleranbaeruaa, yKCyCHOH KUCIOTHI.

OKcneprMeHTaIbHbIe METO/Ibl M3YUEHHs BEIIECTB M WX NpPEBpAILCHUI: NPOBEICHHEe, HAOIIOACHHE U ONMCAHHE JEMOHCTPALMOHHBIX
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OIBITOB: FTOPCHUE CIUPTOB, KAYSCTBECHHBIC PEAKIIUH OJJHOATOMHBIX CIIUPTOB (OKKCIIeHUE 3TaHoaa okcuaoM mean(1l)), MHOroaTOMHBIX
CIUPTOB (B3anMoJieiicTBIE rmieprHa ¢ ruapokcuaom meau(1l)), ampaernoB (OKucIeHNE aMMHAAYHBIM pacTBOpoM okcuia cepedpa(l)
u rugapokcuom menu(Il), B3aumoielicTBIE KpaxMalia ¢ MOJIOM), CBOWMCTBA PACTBOPA YKCYCHOW KHUCIIOTBI.

6 IIpousBoaHbie KAPOOHOBBIX KHCJIOT. OK 01
Crnoxuble 3pUPBl KaK TPOU3BOIHBIC KapOOHOBBIX KHCIOT. ['maponm3 croxHbIX 3¢upos. XKuper. ['mapomus xupos. [IpumeneHwme OK 02
’KMpOB. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KMCIOT. Moromye cBoiicTBa Mblj1a. brosoruueckas poiib JKUPOB. OK 04
DKcnepruMeHTalbHbIe METO/bI M3YUeHHs BEIIECTB W UX NPEBPAICHUI: MPOBEICHHE, HAOIIOACHHE U ONMHCAHUE JAEMOHCTPAIMOHHBIX
OTIBITOB: B3aMMOACHUCTBHE KpaxMaJia C HOJIOM),

7 | A3oTcoaep:kamue opraHuYecKue coeTMHeHns OK 01
A3oTcozepkampe COSAMHEHUS (aMHUHBI M aMHHOKHCIOTHI, OCNKH). AMUHOKHCIOTH KaK aM(OTEpHBIC OPTaHUYECKUE COCIUHCHHS. OK 02
Ou3nUecKue W XUMHYECKHIE CBOIICTBA aMHHOKHCIIOT (Ha TpUMeEpe TIIHINHA). bHojormueckoe 3HAYEHHE aMHUHOKHCIOT. [lenmTumab. OK 04
benxyu kak npupojiHbIE BEICOKOMOJIEKYJIIpHBIE coefnHeHus. [lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OelKoB. XUMHUYECKHE
CBO¥iCcTBA OCJIKOB: THIPOJIU3, ICHATYPAINs], KAYCCTBCHHBIC PCAKIMH Ha OCIIKH.

8 | BbICOKOMOJIEKYJISIDHbIE COEIMHEHH S OK 01
BbicokoMonekysipHble  COeAMHEHUs] (CHHTETUYECKHEe M OHOJIOTHYECKU-aKTUBHbIC). MOHOMEp, MOJHMeEp, CTPYKTYpHOE 3BEHO. OK 02
OCHOBHBIE TIOHSTUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIIH, OK 03
CpemHssi MOJeKyisipHas Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHHH — TOJHMEpH3alus W OK 04
nosukoHaeHcanys. [Tomumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABIEHHE €0 UCIONb30BaHuA. ['eHeTHYecKas CBA3b MEXAY KIaccaMu
OpraHUyYecKUX coeqUHEeHU. BonokHa 1 miacTMacchl.

OKCIepUMEHTAIbHBIE METO/bI U3yUeHHs BEILIECTB M MX MPEBpAllleHUH: 03HAKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAcC, Kay4yKOB.

9 IIpakTuyeckoe 3ansaTue. Pemenne 3aapay OK 01
CBoiicTBa OpraHNYECKUX COCAMHEHHUH OTIENBHBIX KJIAcCOB (TPHUBHANbHAS M MEXIyHapoIHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, OK 02
CrocoOBI TOMYYEHHUs): TpeAeibHble (AIKAHB W HUKIOATKAHbI), HEMpeaelbHbIe (AIKCHBI, AIKHHBI U aJKaJueHB) U apOMaTHUCCKUE OK 04
YTIEBOAOPOABI, CHUPTHI W (HEeHOJIBI, KapOOHOBBIE KHCIOTHI W J(UPHI, albIeTWAsl W KETOHBI, aMHHBI W aMHUHOKHCIIOTHI,

BBICOKOMOJIEKYJIIPHBIE CO€AMHEHH. 3alaHus Ha COCTaBJICHHE YPABHEHUM XUMHUUECKUX PEaKIUH C yyacTUEM OPraHUYECKUX BEIECTB
HA OCHOBaHHHU WX COCTaBa W CTPOCHHS. BEIUUCICHUS TI0 YPaBHEHUIO XHMHUYECKON peakiuu (Macchl, 00bEMa, KOIMYIECTBA UCXOIHOTO
BEIIECTBA MJIM MPOAYKTa PEAKIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOTO M3 HCXOJTHBIX BEIIECTB WM IMPOIAYKTOB
peaximn).

I'Ipoq)eccuouanbuo-opueHTupOBaHHoe cogep>XaHue

[IpodeccrnoHaTbHO-OPHEHTHPOBAHHOE COICPIKAHUC OK 01

10 | MpakTuyeckoe 3ansaTue. Pemenue 3agaq OK 02
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWCTBA OPraHUYECKUX COCIUMHEHMM OTHEIbHBIX KIIACCOB. OK 04

CocraBneHne CXeM peakui (B TOM YHCIE 110 MPEAT0KEHHBIM IIETTOYKaM MPEBPAICHHUI), XapaKTEePU3YIOIINX XUMHUECKAE CBOWCTBA
OPTaHWYECKUX COEAMHEHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX MONYYCHHS M Ha3BaHWE OPraHMYECKHX COEJMHEHHH 10 TPUBHAIBLHOMN
WA MEXKAYHAPOIHON CHCTEMAaTUYECKO HOMEHKIIATypE.

Tema 4.3.
Unentudpuxanus

Copeprkanue yueOHOTO MaTepraia

11

Buoopranuyeckue coeMHEHHsI. Y TJI€BOIbI

YrneBoabl: cocTaB, KiIacCH(PUKaAIUs YriaeBOA0B (MOHO-, M- M TIOJUcaxapuabl). [ 1r0k03a — NpocTerImii MOHOCaxapua: 0COOCHHOCTH
CTPOCHHSI MOJICKYJIbl, (U3MUYECKHE M XMMHYECKHe CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll), okucieHne amMmuadHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBIIeHUE, OPOKEHHE TIIIOKO3bI), HAXOKACHUE B IPUPOJIE, MPUMEHEHHE, OMOIOTHIeCKast POJIb.
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OpPraHU4YecKux
BelIeCTB, X
3HAYEHHE U

®orocunTe3. PpykTo3a Kak H30MEp IIIOKO3bl. Kpaxman W memnoio3a Kak NpHpoaHbIe moiauMepsl. CTpoeHnme Kpaxmana H
He/UTI0I036l.  DU3NUYecKne W XWMHUYECKHE CBOWCTBA Kpaxmana (THIPOIN3, KAauecTBEHHAs peakuus ¢ uoiom). [IpuMeHeHume u
O6uonorndeckast ponb yriaeBonoB. OKHCIIEHHE YITIEBOJOB — MCTOYHHMK OSHEPTUH KHMBBIX OpraHm3MoB. OOmactu npUMEHEHHS

npuMeHeHHEe B aMUHOKHUCIOT. [IpeBpanieHus OeIkoB MUY B opranm3Me. bruonorndeckue Gyakmmn OenkoB. bruomorndeckue GyHKIHA KUPoB. Poib OK 01
OBITOBOM 1 OpPraHMYeCKOM XMMHU B peImIeHHH Tpo0ieM mnwHmeBoil Oe3omacHOCTH. Ponmb opraHMYeckoil XWUMHH B peIISHHH MpoOieM OK 02
MPON3BOICTBEHHO JHEPreTUYECKON OC30MacHOCTH, B PA3BUTHM MCAWIIMHBI, CO3JaHHM HOBBIX MATCPHAJIOB, HOBBIX HCTOYHHKOB JSHEPTUHU OK 04
i 1eSITeJILHOCTH (anmpTepHATUBHBIC UCTOYHHUKH dHeprun). OMacHOCTh BO3ICHCTBHS HA KUBBIC OPraHU3MbI OPraHUYCCKHUX BEIIECTB OTICIBHBIX KIIACCOB
YeJI0BeKa (YyrieBoJopo.ibl, CIUPTHI, PEHOIBI, XJIOPOPTaHUIECKHE TPOU3BOIHBIC, allbJACTHABI U JIP.), CMBICI MOKa3aTels MPeAeabHO J0MyCTUMOMN
KOHILICHTPALUKA
12 N
IIpakTnyeckoe 3ansatue. Unentudukanus opraHnyecKux coemHeHn i
W aeHTuduKamnms OpraHndecKux COSANHCHUI OTACIBHBIX KJIACCOB (Ha MPUMEpPE ajlbICIHI0B, Kpaxmalla, YKCYCHOH KHUCIOThI, OCIKOB U
T.H.) C HUCIIOJIb30BAHHUEM HX (1)H31/IKO-XI/IMI/I‘ICCKI/IX CBOWCTB U XapaKTCPHbIX KaYC€CTBCHHBIX peaxunﬁ. 3KCl'lepI/IMeHTaHbHI)Ie METO/bI OK 01
W3yYEHUs BEIIECTB M WX TMpeBpaIleHUil: HaONIONEHWEe W OMUCAHHWE IEMOHCTPAMOHHBIX OIBITOB: ICHATypamus OCNKOB MpH 0K 02
HaTrpeBaHNH, IBETHBIC peakiny 0eTKoB. BOZHMKHOBEHNE aHAIMTHYECKOTO CUTHAJIA C TOYKHU 3PEHUS OK 04
CamocrosiTesibHAasi padoTa 00y4alOUIuXxcs
1.3amomaNTH TabNMIy Ha TeMy «[IprMeHEeHHe OpraHMYECKUX BEIECTBY
2. MonenupoBaHHe MOJEKYJI OPTaHUIECKHAX BEIICCTB
3. Pemrenue 3a1a4 1o ypaBHEHUIO XUMHYECKUX PEAKITUI OK 01
4. CocTaBieHHe ypaBHEHUN peakIUi 0 CBOWCTBAM OPraHUYECKHUX BELIECTB OK 02
5. OcylecTBICHHE [IENOYKH MPEBPALIEHUI OPraHu4YeCcKiX BEIIECTB OK 04
Pazpnea S.
Kunernyeckue u
TepMoAMHAMHUYEC
KHe
3aKOHOMEPHOCTH
MPOTEeKAHUS
XHMHYECKHX
peakumii
Tema 5.1. Coneprxanue yueOHOro MaTepraia OK 01
CkopocTh 13 OK 02
XHMHMYECKHX
peaxkuuii.
XUMHYECKOe CKoOpocTb XMMHYECKO peakuuu
paBHOBecHe CKOpOCTh peakIiu, e¢ 3aBUCUMOCTh OT Pa3IUYHBIX ()aKTOPOB: MPHPOIBl PEaTHPYIONIUX BEMICCTB, KOHIICHTPAIIMH pPeardpyronx

BEILECTB, TEMIIEpaTypbl M IUIOMIAAM PEaKIMOHHOW moBepXHOCTU. TermoBble 5(dexTsl XMMHUYECKHX peaknuid. OK30- WU
sHIOTepMHUYecKue, peakiuu. OOpaTMMOCTh peakuuidi. XUMHYECKOEe PaBHOBECME M €ro CMELIEHHE II0/ JEHCTBHEM pa3JIMuHbIX
(hakTOpoB (KOHIIGHTpaIMsi PEareHTOB WM NPOAYKTOB PEaKIM{, TaBJICHHE, TeMIlepaTypa) IS CO3MaHUS ONTHMAIBHBIX YCIOBHH
IIPOTEKaHusl XuMHUecKux npoueccos. IIpunnun Jle llarense
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IMpodeccnoHa bHO-OPHEHTHPOBAHHOE COAEPKAHME

IIpodeccroHaTbHO-OPUEHTHPOBAHHOE COICPIKAHUC OK 01
14 | IIpakTHuyeckoe 3ansTHe. Pemenne 3axay OK 02
OKCIIepUMEHTaIbHBIC METOBl M3YUYCHHS BEIIECTB W WX MPEBPAIICHUI: MPOBEIACHNE MPAKTHUECKONW paboThl «BimsHne pazmmaHbIX OK 03
(haKTOpOB Ha CKOPOCTh XUMHUYECKOI peakiinmy». PellieHne npakTHKO-OpUEHTUPOBAHHBIX 33aHuil Ha aHaNn3 (PAaKTOPOB, BIMSIONINX HA OK 04
W3MEHEHHE CKOPOCTH XMMHYECKOW pEeakiyd, B T.4. C MO3HWIUN IKOJOTHYECKH IIEIIECOOOPa3HOTO MOBEACHUS B OBITY U TPYHOBOH
NIESITETHPHOCTH B TENSAX COXPAaHCHHS CBOETO 3[IOPOBbS M OKPYXKAOMICH NPHpPOTHON cpenbl. PemieHme MpaKTHKO-OpHEHTHPOBAHHBIX
3amaHuii Ha npuMeHeHue npuHiuna Jle-1llarenpe A HaXOXKICHHUS HAMPABICHUS CMEIICHHS PABHOBCCHS XMMHYECKOW PEaKIHUU |
aHamu3 (JaKTOPOB, BIUSIONINX HA CMEIICHHE XUMUIECKOTO PAaBHOBECH. PacuéThl 110 ypaBHCHUSIM XUMUYECKUX PEAKIIHiA, B TOM YHCIIC
TEPMOXUMUYECKHUE PACUETBL.
CamocrosiTesibHAast pa6oTa 00y4arOUIUXCH: OK 01
1.Pemenne 3amau Ha npuMeHeHne npuHIma Jle-Illarense A HaX0XKIEHUS HATIPABICHUS CMEIICHUS pAaBHOBECHS XUMHYECKON peaKIiiu OK 02
2. PemeHne npakTHKO-OpPHEHTHPOBAHHBIX 33aJaHN Ha aHANN3 (PAaKTOPOB, BIUSIOMNX Ha N3MEHEHHE CKOPOCTH XUMHUECKOW PeaKluu, B T.4. OK 03
C TMO3WIHK SKOJIOTHYECKU MEeNeco00pa3HOro MOBEACHHUS B OBITY M TPYIOBOH IESTEIBHOCTH B IETSX COXPAHEHHS CBOETO 3/I0OPOBBI H OK 04
OKpYy>KaroIel IPUPOITHON Cpesl
3. Pemienue 3ajau 1o ypaBHEHMSIM XMMUYECKUX PEAKIMH, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI.
Pazgen 6.
PactBopsl
Cojnepxanue ydeOHOTO MaTepuaia OK 01
15 | PacTBopnl. PacTBOpenue. OK 02
PactBoperne kak (u3uko-xumudeckuii mporecc. PactBoprl. CrocoOBI MpHUTOTOBICHHUA pacTBOpoB. PactBopmMocTh. [lomsTre o OK 04
Tema 6.1. JIUCTIEPCHBIX cucTemax. VICTHHHBIE M KOJIOMJAHBIE PAcTBOpbI. MaccoBasi 07l pacTBOpeHHOro BemiecTBa. CMBICH TIOKa3arTesns
onsTHe 0 NPEENbHO JONMYCTHMON KOHIEHTPAIMd W €ro MCIOJIb30BaHME B OLIEHKE SKoJorHdyeckoi OesomacHocTH. IpaBuia skosormuecku
pacTeopax LeNIecO00Pa3HOro MOBEJICHUsI B ObITY U TPYJOBOW JIESTENBHOCTH B LENSX COXPAaHEHHUS! CBOETO 3[J0POBbSI U OKPYKAIOLIEH MPUPOIHOM
Cpe€abl; ONMAaCHOCTDH BOSHeﬁCTBHﬂ Ha KUBBIC OpTaHU3MBbI OIMPEACICHHBIX BCUICCTB. Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX
3a/IaHMi Ha PaCTBOPHI, UCIIONIB3YEMbIE B OBITOBOI M MPOM3BOACTBEHHON AEATEIEHOCTH YEIOBEKa
Tema 6.2. Cojnepxanue ydeOHOTO MaTepuaia OK 01
HccnenoBanue 16 | MpakTuyeckoe 3ausitue. [IpUroToBIeHNe PacTBOPOB OK 02
CBOICTB [IpuroroBiieHre PacTBOPOB 3aaHHOI (MaccoBOi, %) KOHIICHTPAIUH (C MPaKTUKO-OPHEHTHPOBAHHBIMH BOIIPOCAMH) U OIPEICIICHIEC OK 04
PacTBOpoOB CpeIsl BOTHBIX PAaCTBOPOB.
PeneHue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB, PACUYETHI C UCIIOJIE30BAHIEM TIOHSITHSI «MaCcCOBasl JIOJIsI BEIIECTBAY.
CamocrosiTe1bHasi padoTa 00y4aI0IHXCH OK 01
1. 3anonHeHne TaONUIBI HA TeMY «XapaKTEepPUCTHUKA JIUCIIEPCHBIX CUCTEM» OK 02
2. Pemrenne 3aJa4 Ha NPpUTOTOBJICHHUE paCTBOPOB, pvaéTbI C HUCIIOJIB30BAHHUEM IIOHATUA «MaACCOBas O0JA BEUICCTBAY. OK 04

3. Pemenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPEI, HCIOIb3YEMbIE B OBITOBON M MPONU3BOICTBEHHOH
JIESITEJIbHOCTU YENIOBEKa
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HpO(l)eCCI/IOHaJ'le0-0pl/leHTl/Ip0BaHH06 CoaepKaHue

Paznen 7.
Xumus B ObITY M
MPON3BOICTBEHHO
i 1eATeJIbHOCTH
YyeJIOBEeKa
Tema 7.1. IIpodeccroHaIbHO-OPUEHTHPOBAHHOE COJCPIKAHUE
Xumus B ObITy M | 17 | Xumus u ee poib B o01ecTBe 2 OK 01
NPOU3BOJACTBEHHO Hogeiimme mocTKeHUS XUMHYECKOW HAYKH W XHMHYECKOW TEXHONOTHH. Poib XUMHUM B OOECIIEYeHHH DKOJIOTHYECKOM, OK 02
i 1eSITeJILHOCTH SHEPreTUYECKON , pa3sBUTHM MEIUIMHBL, MHIICBON Oc3omacHocTu. [IpaBWiia mowcka W aHAM3a XUMHYECKOW HHpopMarmu u3 OK 03
YeJ0BeKa pa3IMYHBIX MCTOYHHWKOB (Hay4YHAs W y4eOHO-Hay4Has JHUTEpaTypa, CpeicTBa MaccoBod mH(opMmarmu, ceTh UuTepHet). [loHsTne 0 OK 04
Hay4YHbIX ME€TOAAaX MO3HAHUA BCIIECTB U XUMHNUYCCKUX peaKuMﬁ. HpeﬂCTaBﬂeHI/lﬂ 06 OGHlHX Hay4YHBIX NpUHOUIIAX MPOMBINIJICHHOTO
MOoJIyucHus BaXKHEHIIINX BCILICCTB.
UYenoBek B MUpPE BEILECTB M MATEPUAIOB: BaKHEHLIME CTPOUTEIbHbIE MAaTE€pUallbl, KOHCTPYKIIMOHHbIE MaTepuallbl, KPaCK, CTEKIIO,
KE€paMuKa, MaTCpruaJibl 1JIA 3JICKTPOHUKH, HAHOMATCPUAJIbl, OPraHNn4YCCKNUEC U MUHCPAJIbHBIC y):[o6pem/m. XuMus u 3J0POBLE YEIIOBCKA:
MpaBUja WCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPEMapaToB, IMpaBUiIa OCE30MAaCHOTO WCIIONB30BAaHMS IPENapaToB OBITOBONH XHMHH B
TTOBCETHEBHOM JKM3HH.
18 | IlpakTuyeckoe 3ansaTue. [[pumMeHenne XUMUYECKUX BelleCTB 2
ITowck n aHANN3 KEHCOB O MPUMEHECHUH XUMHYCCKUX BEIIECTB U TEXHOJOTHHA C y4eToM Oyaymiei mpodecCHOHATEHON NeATeIbHOCTH
0 TeEMaM: Ba)KHEHIIIMe CTPOUTCIIbHBIC MaTE€pHalibl, KOHCTPYKIIMOHHBIC MaT€puajibl, KpaCcKH, CTCKJIO, KEpaMHKa, MaTCpuaJibl IJIA
QJICKTPOHUKH, HaHOMATEpHalibl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHUKH OHEPruv, OPraHuvdYCcCKUEe U MHUHEPAJIbHBLIC y[[O6peHI/IH, OK 01
JIEKapCTBEHHEIC BEIIECTBA, OBITOBAS XUMHUSI. OK 02
3amura: [IpeacraBnenne pe3yapTaToOB pelIeHIs KeHcoB B (hopMe MUHHU-TIOKIIAIA C IPEe3CHTAINeH OK 03
OK 04
19 . InddepennnpoBaHHbIii 3a4eT 2
OK 01
OK 02
OK 03
OK 04
HToro 3a 2 cemecTp: 57
0ba3amensHoll ayOUmMopHoIl HAZPY3KU 00yUaArOulezoca, 8 MoMm Yucie 38
- NPAKMUu4ecKux 3aHAmMul 14
Camocmoamenvnan paboma 00yuaruuxcs 19
Bcero 108
OQos3amensvHOl ayOumopHoll Hazpy3Ku 00yuauezocs, 8 mom uucie 72
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- RPAKMU4ecKux 3aHAMU
Camocmoamensnasn paboma odyuarouuxcs

30
36
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3. YCJIOBUSA PEAJIMBALIMU ITPOI'PAMMBI YYUEBHOI'O TIPEJMETA
3.1 TpeGoBaHNs K MUHUMAJIBLHOMY MATEPHAJIBHO-TEXHUYECKOMY 00eCIe4eHHI0
Peann3zanus nporpaMmsel yueOHOTO MpeaMeTa TpeOyeT Haluyusl y4eOHOro KabuHeTa XMMHUU.

HanmenoBanue

OcHanienye Ka0UHeTA

KabuHeT XuMuu

pabouee MecTo mperno1aBaTess

pabodee Mmecto oOyuatomierocsi (mapTel -15 mr., crymbst — 30
MITYK)

MeJoBas JocKa

- aBTOMaTU3MpOBaHHOE pabouee mecto (APM) menmarora: crou
MpernoaaBaTelis U TEXHUISCKUE CPEJICTBA O0yUEHUS: KOMIIBIOTED,
MIPOEKTOP, IKPaH, MEJIOBas JOCKa

- yueOHO-MeTonnueckuii komruieke (YMK) npenonaBaTens:
HaIJISITHBIE TTOCOOMS (KOMITJIEKTHI yUeOHBIX TaOJIHII, CTEH/IOB,
CXeM, U JIp.);

- TUIaKTUYECKUE MaTepHatbl (3aaHus ISt Ta00OPaTOPHBIX U
MIPAKTHYECKHUX PA0OT, AJIs Pa3HBIX BUIOB OIICHOYHBIX CPENICTB,
JK3aMeHa U Jp.);

O6opynoBanue yaeOHOTo KabUHeTA:

- MIOCaI0OYHBIE MECTA TT0 KOJUYECTBY 00yUarOIInXCs,

- pabouee MeCTO IpernoaBaTels;

- IEMOHCTPALMOHHBINA CTOJ;

OcHarnieHre KabuHeTa:

- nabopatopHoe 000pyAOBaHUE U PEAKTUBBI: TEXHUYECKUE BECHI,
IITaTUBBI,  CIHUPTOBKH, MPOOUpKOAEpKATeNb,  IIUIUHAPBI,

POOUPKH, UITATUBBI JJ1s1 TPOOUPOK, KOJIOBI.

Peaktussr:

1.Heopranuyeckue BeniecTBa:

- METaJUIbl: HATPUH, KAJIUH, LHUHK, XKEJIE30, ATTFOMUHUN, MENb;
- COJIM METAaJJIOB: XJIOpUIBI, cynbdarbl, cynbpun, docdarsl,
HUTPATHI, KAPOOHATHI, HOIU, (PTOPUI, XPOMATHI,

- okcuael Meau (1), kanbuus

- OCHOBAHHUS: TUAPOKCHU HATPHSI, Oapus

- aMMHaK BOJIHBIHA

2. Oprannveckue BellecTBa:

- yKcycHas kuciota 9%;

- COJIM YKCYCHOM KHUCJIOTBI: KaJusi, HaTpUs, CBUHIIA;

- caxaposa,

- He(Tb;

3. MuaukaTopsl: GeHondTanenH, METHIOBBINA OpaHKEBBIN

NudopmanmonHo-
OUOIMOTEUHBIH LEHTP
(bubnmoreka, YUTAITBHBIN
3ai):

MPOEKTOp — | WT., 5 KOMIIBIOTEPOB € BHIXOAOM B IHTEpHET
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3.2 UapopManoHHOe o0ecniedyeHne peain3alui NpPorpaMMbl
Ilepeyenn yueOHbIX n3aaHuii, UHTepHET-pecypcoB, 1ONOJHUTEIbHOM JUTEPATYPbI.

3.2.1. OcHOBHBIE MEYATHbIEC U3AAHUSA

Epoxun, FO.M. Xumus nns npodeccuii ¥ cnennaibHOCTEH TEXHUYECKOT0 U €CTECTBEHHO-HAYYHOTO
npoduns [Tekcr] : yueObnuk / KO. M. Epoxun, U. b. KoBaneBa. - 6-¢ u3zm., crep. — M.: UI]
«Axagemusy, 2019. — 496 c.

3.2.2. JlonoJHUTeJIbHbIE HHPOPMALTMOHHbIE HCTOYHUKHU

Obpazosamenvhvie camol.

@"Bce obOpasoBanue Murepuera" -

Humepnem-pecypcol 015 pewsenuss nedazo2uieckux 3a0ay npoexma

http://school-collection.edu.ru/ - EquHast koyuekmust 1udpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://him.1september.rw/ - 3J€KTpOHHAs Bepcus razeTsl "Xumus'" npunoxxenue kK "1 ceHTsops”
http://pedsovet.org/ - Ilemcomer.org. JKuBoe mpocTpancTBOo oOpazoBaHus. MHTepHET-pecypc
COJIEP’KUT TEOPETUYECKUE U MPAKTUUECKUE MaTepUalIbl ISl IPOBEACHUS YPOKOB, BHEKIACCHBIX
MEpOIPHUATHI

http:/festival.1september.ru/subjects/4/ - ®DecTtuBasib mnenaroruyeckux wujend "OTKpBITBIA ypok".
Pa3paboTku ypoKkoB Mo XuMuu

http:/www.alhimik.rw/ - AJIXMUMUK. DOnexkTpoHHBIN XypHal [Uisl IperojaBareieil, CTyAEHTOB,
M3YyYaroluX XUMHUIO.

http:/www.chemistry.narod.ru/ - Mup Xumumu.

http://hemi.wallst.ru/ - XUMHUSL. OO6pazoBaTeNbHBIN CalT I CTYJEHTOB.
http://www.college.ru/chemistry/ - OTKpbITBIH Komnemk: Xumust. DIEKTPOHHbIH y4eOHUK O XUMUHU
(HeopraHuyeckasi, opraHuueckas, sifepHas XUMHSA, XUMHUS OKpYXKarolled cpelbl, OMOXUMMS);
COZICPKUT OOJBIIOE KOJUYECTBO JIOTOJIHUTEIHHOTO MaTepHuaia. Y4YeOHHK COIMpPOBOXKIAAETCS
CIPaBOYHBIMU TaOJIUIIAMH, MPUBOIUTCS MOAPOOHBIM pa3zdOp TUIOBBIX 3ajad, IMpeacTaBjeH
Ooub1I0M HAOOP 3a/1a4 JUIsl CAMOCTOSITENIFHOTO PELICHUS

http://www.chemistry.ssu.samara.ru/ - Opranuyeckas XUMHUSA - y4eOHHK
http://www.informika.ru/text/database/chemy/Rus/chemy.html - DIEeKTpOHHbIE Y4YeOHUKH MO OOIIEH
XUMHUHM, HEOPraHWYECKOM XHMHUH, OpraHudeckoil xumuu. lIpenocraBisitorcs cnpaBOYHBIE
MaTepuaibl (CIOBaph XUMHMYECKHMX TEPMHHOB, CIIPAaBOYHBIE TaOIMIbI, OMOTpaguu BEIMKHUX
XUMHKOB, UCTOPUSI XUMHH), & TAK)KE TECTOBBIE BOIIPOCHI

@ﬂndex-aﬁ WUKIONEUN

@ PyGpukon
Q MerasHIUKIOme s
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http://www.megabook.ru/
http://www.rubricon.ru/
http://encycl.yandex.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.chemistry.ssu.samara.ru/
http://www.college.ru/chemistry/
http://hemi.wallst.ru/
http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://festival.1september.ru/subjects/4/
http://pedsovet.org/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://pedsovet.org/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITIPEJIMETA

KoHTponb 1 olieHKa pe3yibTaToB OCBOCHMS IPOrpaMMbl Y4eOHOTO MpeaMeTa OCYLIECTBIISETCS
IpernojiaBaTesieM B Mpoliecce MPoBeIeHHUs YUeOHbIX, Ta00paTOPHBIX U MPAKTUUYECKUX 3aHATHH, B
XO/I€ BBIMIOJIHEHUS IPOEKTA, TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJIS

Paznen Pesynsratr | Bug ®opMmsbl 1 MeTOABI KOHTpons | Bun ®dopma Onenka
W/MI TeMa | Bl KOHTPOJIS OLIEHOYHOTO UHAUBUAYa | PE3yJbTaTo
OCBOCHHUS cpencTBa JIBHOTO B **
IpoTrpaMM ydeTa
Bl yCIIeBacMo
CTH
Pasnen 1. 1,2 Texymmii TecTupoBaHue, yCTHBINA U Tect. 3amanus YueOHbIH banpnas
Tewmbl MUCbMEHHBIA KOHTPOJIb. JUTSt JKypHaI (2-5)
1.1.-1.2. OreHka pe3yabTaToB MPAKTUYECKUX
BBITIOJIHEHUS TIPAKTHYECKUX pabot
pabor.
Paspen 2. 1,2 Texymmrii VYCTHBI ¥ TUCHBMEHHBIN VYueOHbIit Banpuas
Temsbl KOHTpoJb. O1eHKa 3aganus s JKypHaI (2-5)
2.1-2.2. Pe3yJIbTaTOB BBINOJIHEHUS MPaKTUYECKUX
MPaKTHYECKUX PadoT. pabot
Paspgen 3. 1,2 Texyumii VYCTHBIIA ¥ MMCHbMEHHBIA VueOHbIi Banbuas
Tewmbr KOHTpPOJb. OlLieHKa 3ananus s KypHAT (2-5)
3.1-3.3. PE3yNbTaTOB BBINOJIHEHUS MPaKTUYECKUX
MIPaKTHIECKUX pabdoT. pabot
Paznen 4. 1,2 Texymumii OrneHka pe3yabTaToB 3aganus s Y4eOHbIit BanbHas
Temel BBIIIOJIHEHUS NPAKTUYECKUX IIPaKTUYECKUX KypHaI (2-5)
4.1-4.3 pabor. pabot
Paspgen 5. 1,2 Texymmrii OreHKa pe3yIbTaToB 3amanus s VueOHbIit Banpuas
Tema BBITTOJTHEHHS TIPAKTHYECKUX MPAaKTHYECKUX JKypHAI (2-5)
5.1 pabor. pabot
Pazpnen 6. 1,2 Texymmii OreHka pe3ybTaToB 3ananus 1 YueOHbIiH banphas
Tembr BBITIOJTHEHUS TIPAKTUICCKUXO | TIPaKTHYECKUX KypHAI (2-5)
6.1-6.2 pabor. pabot
Paznen 7. 1,2 Texymmii OreHKa pe3yIbTaToB 3amaHus I VyeOHbIit Banpnas
Tema BBITIOJIHEHHS TPAKTUYECKUX MPaKTHYECKUX Ky pHAIT (2-5)
7.1 pabor. pabot
Pazmen 1-4 | 1,2 Hrorosas JuddepenunpoBanublii 3auer | BapuanTs YueOHslit banpnas
aTTecTanys 3aMaHN I KypHAIL. (2-5)
muddepenmmpo | Bemomoctsb
BAaHHOTO 3a4eTa | , 3aYeTHas
KHIDKKA.

3YH*
1-3HaHMA
2-yMeHus

Orenka pe3yiabTaToB™*
- B Oayutax (2-5)
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OIEHKA OCBOEHMUS OBYYAIOIIUMUCH ITPOI'PAMMBI B YACTH
JOCTUXEHUSA IMYHOCTHBIX PE3YJIBTATOB

Kon
JINYHOCTHBIX
pesyaLTaTon Metoabl n3mMepeHus
Kpurepun JIP o
nokasareJei JIP
peau3anuu
NPOrpamMMmbl
JleMoHCTpanys HaBBIKOB 37J0POBOTO 00pa3a JKU3HU U | AHKETHPOBAHUE
BBICOKHM YPOBEHb KyJbTYPBI 310poBbs | Onpockl
JP9 00yYaroImuxcs. TectupoBaHus  pas3IMYHOTO
BHJA
NuaauBuyaabHbIe Oece bl
[IposiBeHne 3KONOrMYECKOM KYyJIbTYpbl, O€pEeXHOro | AHKETUPOBAHUS
OTHOIIEHUS K  POJHOM  3emje, MNpUpOAHBIM | Ompockl
6orarctBam Poccuu 1 Mupa; becenpl
JIP 10 JleMoHCcTpanMss yMEHUH W HaBBIKOB pa3yMHOIo | AKIUU

PHUPOIOIOIB30BAHUSA, HETEPIIMMOTO OTHOIICHHS K
HeﬁCTBHHM, HpI/IHOCSIIIII/IM BpCI[ OKOJIOTHUHN.
JleMOHCTpanusi yMEHMHA ¥ HaBBIKOB IHTEepHET
0e30IMacHOCTH

Yyactie B MEpPONPHUATHIX
caiita CereBHUOK.p(h
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