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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEIMETA «XUMMUSA»

1.1 Mecro npeamera B CTPyKType OCHOBHOI NPog)ecCHOHAIBLHON 00pa3oBaTe bLHOi
NMPOrpaMmbl

PabGouas mnporpamma yuebHOro mpenMera «XuMHs» pa3paboTaHa Ha OCHOBAaHUU
tpeboBanuit PI'OC COO jna peanmmszanuu  oOpazoBaTenbHOM mporpammbl  13.02.11
«TexHuueckast SKcCIulyaTalust M OOCITYKHUBAHUE HIIEKTPUUYECKOTO M DIEKTPOMEXaHHMYECKOIO
obopynoBaHus (IO OTPACIISIM).

VYueOHblii npeaMer «XUMHs» BXOIUT B 00II€00pa3oBaTENbHBIA IUKJ, W3Yy4aeTcs Ha
0a30BOM ypOBHE M YUTAECTCS HAa IEPBOM Kypce 00yUeHHUS.

[IpenMer uMeeT MeEXMpPEAMETHBIE CBSI3U C TUCHUIUIMHAMU 0OIIe00pa30BaTeIbHOrO U
oOuienpodecCHOHaNbHOIO IMKJIOB, a Takke C MEKIUCHUIUIMHAPHBIMU KypcamMu U
npodecCuOHaNbHBIMA MOAYJISIMU MTPO(ECCHOHATBHOTO IUKIIA.

1.2 lesau ¥ muIaHUPYyeMbIe Pe3yJbTATHI 0CBOCHHS NMpeaMeTa « XuMUs»
1.2.1. Leau 1 3a1a4m npeamera

dopmupoBaHue y O0OYYAIOMIMXCS MPEICTABICHUS O XUMHUYECKOU
COCTABJISIOIIEH €CTECTBEHHO-HAy4YHON KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PEILECHUN B
YKU3HEHHBIX ¥ MPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO TIOBEJCHHUS B TIPUPOIHOM
cpere.

3agaun:

1) ¢dopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH  IMPOTEKAHUS  XUMHYECKHX
IIPOLIECCOB M SIBJICHUM B OKpPYKAKOLIEH Cpene, LEeJIOCTHOM HaydyHOM KapTUHBI MUDpa,
B3aMMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2  pa3BuUBaThb YMEHHUS COCTABISTH (DOPMYJBI HEOPraHUYECKHMX W OPraHHYECKUX
BEIIECTB, YPABHEHUS XUMHYECKUX pEaKIHi, OOBICHATH UX CMBICI, HHTEPIPETUPOBATH
Pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3  ¢dopmupoBars HaBBbIKU IIPOBECHUS IPOCTENIINX XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX HCCJIEIOBAHUI C COOJIO/IEHHEM TpaBuil 0€30MacHOro OOpalIieHHs C
BEIIECTBAMHU U JIaOOPaTOPHBIM 00OPYIOBaHUEM;

4)  pa3BHBaTh YMEHHUS HCIOJb30BaTh HMH(POPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5  ¢opmupoBaTh YMEHHS MPOTHO3MPOBATH MOCIEACTBHS CBOCH IEATEIBHOCTH |
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6 ¢opMmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHXKCHHUH XHUMHUYECKOW HAYKH H
TEXHOJIOTUH [T Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2. [InanupyemMble pe3yJbTaThbl 0CBOEHHS 00111e00pa30BaTeIbHOIO
npeamera B cootBercTBUN ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHNE AUCHUIUIMHA UMeeT Npu hopMupoBanuu U pa3sutuu OK.

Kon n IInanmpyemsblie pe3yJbTaThl OCBOCHUS A CIHILTHHBI

HAaNMEHOBaHUe
(opmupyembIx

KOMIICTCHIH I O6mmue JucnumiimHapHble (MpeaMeTHbIE)




OK 01.
Bribupats
CIoco0bI
pelieHus 3a1a4
npodeCcCHoHAIh
HO
JICSATEIIbHOCTH
MIPUMEHUTEIIBHO
K pa3IMIHBIM
KOHTEKCTaM

B yacT TPya0OBOr0 BOCHIUTAHNS !

-TOTOBHOCTH K TPYAY,
OCO3HAaHHE  IIEHHOCTH

MacTepCTBa, TPYAO0II00HE;

-TOTOBHOCTH K aKTHBHOHU
JIESITEIbHOCTH TEXHOJOTMYSCKOH U
COIMAJIbHOM HaIPaBJICHHOCTH,
CIOCOOHOCTH WHHULUMPOBATH,
IDIAHUPOBATh M CAMOCTOSITEIIHHO

BBITIOJIHSITh TAKYIO NE€ATEILHOCTD;
-MHTEpeC K pa3inyHbIM  cdepam
po(hecCHOHaTBHOMN NEATENbHOCTH.

OsJaaenue YHHBepCcaIbHbIMH
Y4eOHbIMU MO3HABATEJILHBIMH
JeliCTBUAIMM:

a) 0a30Bble JIOTHYeCKHe JAeiCTBUS:
-CaMOCTOSTENIFHO (HOpMYIHPOBaTH |
aKTyalIn3upOBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

'YCTaHaBJ'II/IBaTI) CyH_[eCTBeHHBII\/'I
HpI/I3HaK NJIn OCHOBaHUs JUUISL
CpaBHEHUS, KnaccupuKaIyu u
000011IeHNS;

-ONpeNeNIATh  IeJIU  JIeATCIIbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTYKEHHSI,

-BbIABJIIATH 3aKOHOMepHOCTI/I u

MMPpOTHUBOPECYUA B pacCMaATpHUBACMBbIX
SIBJICHUSAX

-BHOCHTH KOPPEKTUBBI B
JEATENBHOCTb, OLICHUBATh
COOTBETCTBHE pE3yJIBTAaTOB LEIAM,
OLICHMBAaTh  PHUCKH  TOCJIEICTBHI
JIESATEIbHOCTH;

-pa3BuBaTh KpPCATUBHOC MBIIIJICHUC
MIPH PEIICHUH KU3HEHHBIX MPo0iIeM

0) 0a3oBble HcCCJIeI0BATEIbCKHE
JIedCTBUS:

- BIaAeTh  HaBBIKAMHU
HUCCIIEIOBATEIILCKON U
JIeITEIIBHOCTH,
paspeieHus mpooiem;

- BBISBJIATH MPUYUHHO-CIIC/ICTBEHHBIC
CBS3M MW AaKTyaIM3UpOBaTh 3a7ady
BBIIBUT'aTb THUIIOTE3Y, €€ PCUICHUA,
HaxOJIUTh apTyMEHTBI JUIS
JI0Ka3aTejIbCTBA CBOMX YTBEP)KICHUH,
3a/aBaTh TapaMmeTpbl W KPUTCPHUH
peLieHus;

- AaHAIM3UPOBATH IMOJIYYCHHBIE B XOJIE
pemeHns 3aJaun pe3ybTarhl,
KPUTHYCCKH OIICHUBATh
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHUTH 3HAHUSI B
MO3HABATENbHYI0O U MPaKTUYECKYIO
00J1aCTH JKU3HEACITCIILHOCTH;

y4eOHO-
MPOEKTHOU
HaBBIKAMHU

-BJIQJICTh cucTeMoi XUMUYECKUX
3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararomuye TIOHSITHS
(xumuueckuit 3JIEMEHT, aToM,
JIEKTPOHHAS

obonouka aTtoma, s-, p-, d-aNIEeKTPOHHBIE

opOuTaNu aTOMOB, MOH, MOJIEKYJIa,

BaJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTB,

CTEIIEHb OKUCIICHUS, XUMHYECKasI

CBA3b, MOJIb, MOJIIpHas  Macca,

MOJISIPHBIA 00BEM, YTIIEPOIHBIA CKEIeT,

(yHKUMOHANBHAs TIpyla, paxuka,

H30MEpHsl, HU30MEPbl, TOMOJIOTHYECKHUM

pan, TOMOJIOTH, YTJIEBOJIOPO/IBI,

KHCIIOPO.- u a30TconeprKalie

COCIMHEHHsI, OMOJIOTUYECKH AaKTHBHBIC

BellecTBa (YIJIeBOABI, JKUPBI, OCJIKH),

MOHOMEp,  IOJUMEp,  CTPYKTypHOE

3BEHO, BBICOKOMOJIEKYJISIPHBIC

COETMHEHMUS, KpUCTaJUINYecKast

pelIeTKa, THMbl XUMHUYEeCKHUX pPeakluii

(OKHCIUTENBHO-  BOCCTAHOBHUTEJBHBIE,

9K30-U  JHAOTEPMUYECKHE, PEAKLUH

HWOHHOTO oOMeHa), pacTBop,

JNIEKTPOJIUTHI, HEBJICKTPOJIUTHI,

JNIEKTPOIUTHYECKAS JUCCOLMALNS,

OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XUMHYECKOH  peakluu, XHMHYECKOe

paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS

XUMHYECKOTO CTPOCHUSI OpraHUYeCKhX

BemectB A.M. bytnepoBa, Teopus

IIEKTPOIUTHYECKON JHMCCOLINAIINY,

MEPUOIUYECKUN 3aKOH J.N.

Meneneesa, 3aKOH COXpaHEHHUs

Macchl), 3aKOHOMEpHOCTH,

CHUMBOJIMYECKUI S3BIK XUMUH,

(dakTojornyeckue CBEICHUSA 0

CBOIMCTBax, COCTaBe, IIONY4YEHUU U

0e30macHOM HCIIOJIb30BaHUN

BaKHEHIINX HEOPraHM4eCKUX U

OpPraHWYECKHX BelecTB B OBITY U

MIPAKTUYECKOH AEATEIEHOCTH YeJIOBEKa;

- yMeTb BBIBISTH  XapaKTEpHBIC

MPU3HAKA W B3aUMOCBSI3b H3YYEHHBIX

MOHSTHIA, TIPUMEHSITh COOTBETCTBYIOIIHE

MOHATHUSI TPU ONHCAHUKM CTPOCHHS H

CBOICTB HEOPraHUYECKUX u

OpPTaHUYECKUX BEIIIECTB 71 1704

MpEeBpaIleHU; BBIABISATH B3aUMOCBS3b

XUMUYECKUX 3HAHUH C MOHATHSIMU U

MIpeICTaBICHUIMU JIPYTUX

€CTECTBEHHOHAYYHBIX IPEAMETOB;

- - YMETh HCHOJb30BaTh HAUMEHOBAHUS
XUMUYECKUX COEIMHEHUH
MEXIyHapOIHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUU
u TpPUBHAJIbHBIE Ha3BaHUs




- YMeTb MHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEAMETHBIX 00IaCTeH;

- BBIJIBUTaTh HOBBIC UJICH, IIPEIJIarathb
OpUTHHATBHBIE TTOJIXO/IbI U PEIICHMUS;

- CIIOCOOHOCTh HX HCIIOJIb30BaHUS B
MO3HaBaTEeNLHOM i COITMAIIFHOM
MPaKTHKE

BaYKHEHIINX BEIIECTB (aTmiten,
alCTHIIEH, MIMLEepUH,  (eHou,
¢dbopmanbaernn, yKCycHas KHCJIOTa,
TIMLWH, YrapHbId ra3, YrIEKHUCIIBINA
ra3, aMMHaK, TalleHas HU3BECTh,
HEraleHas U3BeCThb, INThEBAs CONa U
IOpYyTUX), COCTaBJISATh (dhopMynbl
HEOPTraHWYECKUX M  OpPraHH4ecKHX
BEIECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuid, OOBSCHATH MX CMBICT,
MIOATBEPKIATh XapakTepHbIe
XUMHUYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTaMHU
M 3aIUCSIMH ypaBHEHUH XHMHUYECKUX

peaxuuii;

YMETh YCTaHABIIUBATh
NPUHAIJICKHOCTb M3YYEHHBIX
HeOpFaHquCKHX nu OpFaHI/I‘IGCKI/IX

BEIIECTB K OTPEACICHHBIM KJIaccaM U
rpymnmnam COCUHEHUH,
XapaKTepu3oBaTb WX  COCTaB M|
BAOKHEHIINE CBOWMCTBA; OIPEACIATH
BHIBI WX  XHMHYECKHX  CBs3eH
(koBajeHTHaS, HOHHA,
MeTaJUIMYEeCcKasi, BOJOPOIHAS ),

TUOBl  KPHUCTALTUYECKHX  PEIIETOK
BEIIECTB; KJIACCU(UIMPOBATH
XUMUYECKHAE  PEeaKIHH;

- cdopMHpOBaTh TMPEJCTABICHUSA: O
XUMUYECKON COCTAaBJISIFOLIEH
€CTeCTBEHHOHAyYHOH KapTUHBI MHUPA,
pOTM  XUMHHM B TIO3HAHUH SIBICHUI
MIPUPOJIEI, B POPMHUPOBAHUN MBIILTIEHUS
u KYJBTYPBI JUYHOCTH, ee
(yHKIIMOHATBHOM TPaMOTHOCTH,
HE00X0 MO JUTST pelieHus
MPAKTUYECKUX 3a7ad W DKOJOTHYECKU
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpene;

- yMeTb MPOBOAUTH PacyeTsl IO
XUMHYeCKUM (opMysaM M ypaBHEHHSIM
XUMHYECKUX peaxuuii C
HCHOJBb30BaHUEM (PU3MUECKUX BEJTUYMH,
XapaKTepU3YIOLINX BEIECTBA c
KOJMYECTBEHHOW  CTOPOHBI:  MAcCHl,
o0bemMa (HOpMalbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CHCTEMHBIE XHMHWYECKUE 3HAHHS IS
NPHUHATHS pElIeHHH B  KOHKPETHBIX
KHU3HCHHBIX CHUTYyalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 02. B o0nactn IEHHOCTH HAYYHOT0 | - YMETh IUIAHHPOBAaTh W BBINOJIHATH
Hcnone3oBaTh NO3HAHMA: XUMHUYECKUAN SKCIIEPUMEHT
COBpPEMEHHBIE -c(hOpMUPOBAHHOCT MHPOBO33pEHUs, | (IPEBpaIlleHHsT OPraHUYECKUX BEIISCTB
CpenacTsa COOTBETCTBYIOIIETO  COBPEMEHHOMY | MPH HarpeBaHUH, MOJYUYCHUE STHICHA U
TIOUCKA, YPOBHIO pasBUTHA HayK{ U | U3y4eHHE €ro CBOMCTB, KadeCTBCHHBIC
aHanmsa u 00IIEeCTBEeHHON NPaKTUKH, | peakUuM Ha ajbAeruipl, Kpaxmal,
MHTEPIPETAllMi | OCHOBAaHHOTO HA JHAJIOTe KYJIBTYp, | YKCYCHYIO  KHCIOTY;  JeHaTypauus
uHpopmanuu u CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOET0 | OENKOB TpWM HAarpeBaHHWH, LIBETHBIE
MH(QOPMAILIMOHH | MECTa B IOJNUKYJIBTYPHOM MUPE; peaxunu OeJIKOB; MPOBOAUTH
ble TEXHOJIOTUH | - COBEpIICHCTBOBAaHME S3BIKOBOM M | peakUIuH HOHHOTO oOmeHa,
JUIst YUTATEIbCKON KYJIBTYPBI KaK | ONpeneNsiTh  Cpely BOIHBIX
BBITIOJTHEHHUS CpeIcTBa B3aMMOJEHCTBUS MEXIy | PaCTBOPOB, KaueCTBEHHBIC PEAKIHMU Ha
3a1a4 JIFOABMU Y IO3HAHUSI MUPA; cyibdar-, KapOoHAT- U XJIOPUI-AHUOHBL,
npodeccHoHanb | - OCO3HaHWE I[IEHHOCTH  HAY4YHOW | Ha KATMOH aMMOHHS;  peliarb
HOHU JeSITeNbHOCTH, TOTOBHOCTh | 9KCHEPUMEHTAIbHBIE 33Ja4d IO
JEATEIbHOCTH OCYLIECTBIISTh MPOEKTHYIO u | rTeMam "Meramibl" u
HCCIIEIOBATEIBCKYIO nesitenbHOCcTh | "Hemeramnel") B COOTBETCTBHM — C
WHIUBUAYAIBHO U B TPYIIIIE; NpaBUIaMHU TEXHUKU 0€30MaCHOCTH TPU
OsaageHue YHUBEPCATBHBIMU | OOpallleHUH c BEIIECTBAMHU u
y4eOHBIMU NMO3HABATEJIBHBIMU | JJAOOPATOPHBIM 000pyIOBaHNEM;
HAefiCTBUSIMH: NPEACTABIATH PE3yIbTaThl XUMHUUECKOTO
B) paGoTa ¢ undopmanmei: JKCHEepUMEHTa B (opme 3amucu
- BJaJeTh  HABBIKAMU  IIOJIyYCHHMS | ypaBHEHHH COOTBETCTBYIOIIUX
WHPOPMALIUH U3 UCTOYHUKOB Pa3HBIX | peaKIui 51 (dopmynupoBartb
THUIIOB, CaMOCTOSITEIBHO | BBIBOABI HA OCHOBE 3THX PE3yJIbTATOB;
OCYLIECTBIISITH ~ IOHMCK,  aHANM3, | - YMEThb AaHaJIM3HPOBaThb XHMHYECKYIO
CHCTEMATH3alMI0 ¥ HHTEPIPETALHUIO | HHPOPMAIIUIO, TOTYyIaeMyI0 U3 Pa3HBIX
WHPOPMALIMN PA3IUYHBIX BUJIOB U | HICTOYHHKOB (cpencts MacCcOBOM
($hopM mpeacTaBiIeHuUS; nHpopmanmn, cerb MHTEepHeT W
- co3maBaTh TEKCTHl B PA3IUYHBIX | JApYyTHE);
q)OpMaTaX Cc Y4eTOM Ha3sHaA4YCHUA = BJIaACTh OCHOBHBIMH METOJaMU
nHGOpPMALMM W LENEBOW ayAMTOPHM, | HAYyYHOrO  MO3HAHUS  BEILECTB |
BEIOMpasT  ONTHMAJbHYIO dbopMy | xumHuueckux sBIeHHN (HaOIMIOACHHE,
MMpEACTABJICHUA U BU3YyaJIM3alllU, N3MEPCHUE, OKCIICPpUMCHT,
- OlLICHWBATh JOCTOBEPHOCTh | MOJICJINPOBAHHE);
JETUTUMHOCTh  HMH(opMmMauuu, ee |- yMeTb MHPOBOJUTH PacueTsl IO
COOTBETCTBHE TPABOBBIM U MOPAILHO- | XUMHUYECKAM (POopMyiaM U ypaBHECHHSIM
OTUYCCKUM HOpMam; XUMHNYECCKHX peaK]_[I/Iﬁ C
- HCIIOJIb30BaTh CpeICTBa | WCHOJIb30BAHHEM ¢buznueckux
MH(POPMALMOHHBIX U | BEJIMYHMH, XapaKTepU3YIOUIMX BEIIECTBA
KOMMYHUKAIIUOHHBIX TEXHOJOTUH B C KOJIMYECTBEHHON CTOPOHBI: MacCCHI,
peleHnn KOTHUTUBHBIX, | 00ObeMa(HOpMaJbHbIE YCJIOBHS) Ta3o0B,
KOMMYHHKATUBHBIX H KOJIMYECTBAa  BEIECTBA;
OpraHu3alfMOHHBIX 3a1a4 C HCIIOJIb30BATH CHCTEMHBIC
coOJII0IEHUEM TpeOOBaHUH | XUMHUYECKWE 3HAHWUS IS TIPUHSITHS
SPrOHOMHUKH, TEXHHKH O€30HaCHOCTH, | PEIICHHH B KOHKPETHBIX >KH3HEHHBIX
TUTHEHBI, PeCypCoCcOepexeHNs, CHUTYyalUsX, CBA3aHHBIX C BEIIECTBAMHU U
IIPpaBOBbIX U S TUYCCKUX HOPM, HOpM X IPUMEHCHUEM
nHPOPMALMOHHON 0€30MacHOCTH;
- BJIaJICTh HAaBBIKAMH PacIlO3HaBAHUS U
3amuTHl HTHPOPMAIHH,
nHPOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH;
OK 04 - TOTOBHOCTh K  CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh U BBIIOJIHATH
D¢ dexTnBHO CaMOCTOSITETIbHOCTH U | XUMHYECKUH 9KCIEPUMEHT
B3aUMOJICHCTBO | CaMOOIPEAEIICHUIO; oBNajieHUe | (MpeBpalleHus] OPraHWYEeCKUX BELIECTB

BaTh U paboOTaTh

HaBBIKaMH y‘-Ie6HO-I/ICCHC,Z[OBaTCJIBCKOﬁ

Opyu HArpCBaHWM, IMOJYUYCHUC 3THUJICHA




B KOJUIGKTUBE U | TIPOCKTHOM u COLMANBHOHN | U M3yYeHHE €r0 CBOMCTB, KaUeCTBCHHbIC
KOMaH[e JeSITENbHOCTY; peakuuu Ha  albleTuAbl, Kpaxmadi,

Osaagenue YHHBEpPCAJTbHBIMH | YKCYCHYIO  KHUCIIOTY;  JEHaTyparus

KOMMYHUKATHBHBIMH 1€HCTBUSIMH: OCTKOB MpH HAarpeBaHWM, IIBETHBIC

0) coBMecTHast AesITeIbHOCTD. | PEaKIUu OCJIKOB, NPOBOJUTH PEaKLUH

[IOHUMATh u UCIIOJIB30BaTh | HOHHOTO OOMEHa, ONIpeneNniTb Cpexy

MpenMyIIecTBa KOMaHJHOH U | BOAHBIX pacTBOpPOB, KadeCTBEHHBIC

WHAWBUAYaTBEHON paboThl, peaknuu Ha cynbdar-, kapOoHaT- H

- I[PUHUMATh  I[I€IM  COBMECTHOM | XJIOpMI-aHHOHBI, Ha KaTHOH aMMOHUS;

NeSITeTIbHOCTH, ~ OPraHU30BBIBATH M | pellaTh OSKCICPUMEHTANBHBIE —3a/Ja4d

KOOPJAWHHUPOBATH JIEUCTBUSA 1o | mo TeMaM "Meramis" "

TIOCTIDKCHUTO: COCTaBIISITh miad | "Hemetayiel') B COOTBETCTBHHM €

NEUCTBUM, PE3yJIbTaTOB paclpelesaTh | IPaBUIAMU TEXHUKHU 0€30IaCHOCTH NPH

pOAM C Y4YETOM MHEHWH YYaCTHUKOB | oOpalleHuu C BellecTBaMH u

o0Cy)KIaTh pe3ynbTaThl COBMECTHOH | JIaDOpPaTOPHBIM 0o0opyToBaHHEM;

paboTsi; MIPECTABIATH PE3yIbTaThl XUMUYECKOTO

- KOOPIMHUPOBaTh M  BBIIOJHATH | OKCIEpUMEHTa B  (opMe  3alucu

paboTy B YCIOBHSX  PEaabHOTO, | YPABHEHUN COOTBETCTBYIOLIMX peaKLUi

BUPTYAJIbHOTO M KOMOHWHHPOBAHHOTO | U ()OPMYyIHPOBATh BBIBOABI Ha OCHOBE

B3aMMOJECHCTBUS; 3THX PE3yIbTaTOB

-OCYIIECTBIIATh MO3UTUBHOE

CTpaTernyeckoe MOBEJICHNE B

Pa3NUYHBIX  CUTyalMsX, MPOSABIATH

TBOPYECTBO M BOOOpakeHHe, OBITh

HMHHUIIMaTUBHBIM

OsaageHue YHUBepCAIbHbIMH

PeryJsiTABHbIMM JAeficTBUSIMM:

r) IpUHATHE ce0s U IPYTUX JIIOAe:

- NPUHUMATb MOTHUBBI M aPryMCHTBI

JIPyrux moaein npu aHanmse

Pe3yIbTAaTOB ACATEIBHOCTH;

- IpU3HaBaThb CBOE IPaBO M MPaBO

JPYTHUX JIIOJEH Ha OIUOKH;

- pa3BHBaTh CIOCOOHOCTh TIOHHUMATH

MHUD C ITO3UIHAH APYrOro 4eI0BEKa,
OK 07 B obJacTu IKOJIOTUYECKOro | - Cc(HOPMHUPOBATh MPEICTABICHUSA: O
CopneiicTBOBaTh | BOCIHUTAHMS: XUMUYECKOH COCTaBIISIOLIEH
COXPaHEHUIO -c(hOpMUPOBAHHOCTH €CTeCTBEHHOHAyYHOH KapTUHBI MHUPA,
Opr)lcanmeﬁ BKOHOFquCKOﬁKYHBTypBI, IIOHMMAaHUEC | pOJIM XMMUHU B TMO3HAHUH SIBIICHUM
cpenpl, BIMSHUS  COIMAIbHO-3KOHOMHYECKHX | IPUPOBI, B ¢dbopMHupOBaHUH
pecypcocOepex | IMpOIECCOB Ha COCTOSHUE MPUPOIHON M | MBIIUICHUS W KyJbTYpPhl JIMYHOCTH,
€HHUIO, COLIMAJIBHOM Cpensl, OCO3HaHWE | ee  (DYHKIMOHAIBHOH T'PaMOTHOCTH,
NPUMEHATH ro0aJIbHOTO  XapakTepa  3aJad M | HE0OXOIUMOK JUIst peneHus
3HaHUs 00 9KOJIOTHYECKUX npo0iem; - | IpaKkTUYECKUX 3aJad U DKOJIOTUYECKU
U3MEHEHUH IUTAHUPOBAaHME W OCYIIECTBJICHUE | 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
KJINMaTa, JNEUCTBUN B OKpyXarolled cpeae Ha | 3M0pOBbIO U MPUPOIHOU Cpee;
TPUHIIMIIBI OCHOBE 3HaHHUs  Leleld YCTOWYMBOIO | - YMETh co0moaarThb paBuiIa
OepeKITMBOTO pPa3BUTHSI  YEJIOBEYECTBA;  AKTHBHOE | IKOJIOTHYECKH 11e1ecC000Pa3HOTO
IIPOU3BO/ICTBA, HETIPUATHE  JICHCTBUH, TPUHOCSINIHUX | IOBEACHUS B OBITY W  TPYAOBOH
3 peKTUBHO Bpell OKPYXKaIOLIeH cpeae; JESITEeIbHOCTH B IEJSIX COXpaHEHHS
JecTBOBAaTh B | - yMEHUe MPOTHO3MPOBATh | CBOETO  37I0POBBSL M OKpY’Karomien
Yype3BbIUaiHBIX | HEOJIAroNnpUsATHbIE 9KOJIOTMUYECKHE | TIPUPOIHON cpensl; YUUTHIBATh
CUTYyalusx MOCTEACTBUS MPEeINPUHAMAECMBIX | OACHOCTh BO3ACHCTBHS HA JKHUBBIC

NeWCTBUM, IPEIOTBpAIATh UX; OpPTraHU3MBbl ONPE/ACICHHBIX BEILECTB,

- pacuIupeHHe OIbITa JESATEIbHOCTH | IIOHUMAs CMBICII IOKa3aTeJs

9KOJIOTHYECKON HAIPaBICHHOCTH; peaenbHON JOMTyCTHUMOM




KOHIOCHTpanuun

IIK 3.1
YuacTBOBaTh
B
TUTAHUPOBAHU
1 paboThI
nepcoHaa
MIPOU3BOJICTB
€HHOTO
MOJIpa3ielicH
us

- OBJIaJIcHUC HaBBIKAMH  y4eOHO-
HCCIIEIOBATEIIbCKOM,  MPOEKTHOM U
COLIMAJIbHOM ACATCIBHOCTH;

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSATCITLHOCTH u
CaMOOIIpEEIICHUIO; OBIAJICHUC
HaBBIKAMU  y4eOHO-HCCIICI0BATEIBCKOM
MPOEKTHOU u COLIMAILHOMI
JIeSITEILHOCTH,

OsJagenue YHHMBepCaJIbHbIMU

KOMMYHUKATUBHBIMH /1IeHCTBUSIMU:

0) coBMecTHast HesITeJIbHOCTD !
[IOHUMATh u UCIIOJIb30BaTh
MIpEeNMYyILECTBa KOMaH/IHOH u
WHAWBUAYaTBEHON paboThl,

- OpUHUMATh  LEJIM  COBMECTHOM
NEeSTeNbHOCTH,  OpPTaHW30BBIBATH U
KOOPAUHUPOBATH JEUCTBUSA j3()
JOCTHKCHHIO: COCTaBIISITh IUIaH
JEUCTBUN, PE3yNbTATOB pPaCHpeneisiTh
poiauM € y4eTOM MHEHUI YYacCTHUKOB
0o0CyXIaTb pPE3yJbTaTbl COBMECTHOU
paboTHr;

- KOOpAWHUPOBATH u BBIITOJIHATH
paboTy B  YCIOBUSAX  pPeEajbHOIO,
BUPTYaJbHOTO U KOMOWHHMPOBAaHHOI'O
B3aUMOJEHCTBUS;

-OCYIIECTBIIATD MO3UTUBHOE
CTpaTeTruuecKoe MOBEJICHNE B
pa3NUYHBIX  CHTYyalMsAX, HPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, OBITh
WHUIMATHBHBIM

Osaanenue YHUBepPCATbHBIMH

peryisiTHBHBIMH ICCTBUSIMU:
r) IpUHATHE ce0s U IPYTUX JIIOAe:
- NPUHUMATb MOTHUBBI M aPryMCHTBI
Ipyrux Jozen pu aHayuse
pE3yNIBTaTOB AEATEIBbHOCTH;
- TNpU3HABaTh CBOE MpaBO M IPaBo
JPYTHUX JIIOJEH Ha OIIUOKH;
- pa3BHBATh CIIOCOOHOCTh IOHUMATh MHP
C TMO3HLIMU IPYTOro YeJIOBEKa,;

- yMETh IUIAHUPOBAaTh M BBINIOJIHATH
XUMHYECKAN JKCIIEPUMEHT
(TmpeBpaieHusl OpraHUYEeCcKNX BEIECTB
Npyd HarpeBaHUU, MOJYUYEHUE STUIICHA
U U3yYEHUE €TO CBOMCTB, KaUCCTBEHHEIE

peakuMu Ha  anblIeTuAbl, Kpaxmad,
YKCYCHYKO  KHCJOTY;  JeHaTypaunus
OCTKOB MpH HAarpeBaHWM, IBETHBIC

peaxkiuu OeNKOB; MPOBOIUTH PEaKIIUU
HOHHOTO OOMEHa, OIpEeNeNirTh Cpeay
BOJHBIX pacTBOpOB, KauyeCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHUS;
pemarte SKCIEepUMEHTANbHbIE 33Jadu
o TeMaM "Mertamisl" U
"Hemetamiel') B COOTBETCTBHH  C
MIpaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU
oOpartieH!H C BellecTBaMu u
n1a00paTOPHBIM 0o0opyToBaHHEM;
MIPEICTABIIATh PE3yIbTATHl XUMHUIECKOTO
JKCIIepUMEeHTa B ¢opMe  3aIlucH
YPAaBHEHUI COOTBETCTBYIOIIMX PEaKLUI
1 (OpMyITUPOBaTh BBIBOABI Ha OCHOBE
3THX PE3yIbTaTOB

B pesynbrate wu3yueHus y4yeOHOro mpeaMera

c(hopMHUPOBATh CIENYIOIINE PE3YIbTATHI

JInyHOCTHEIE:!

«Xumusg» oOydarommics JTOJKEH

Kon

®opmysmposka us PIroc COO

Yrounennsiii JIP nis1 npeamera

JIP 8

nepen PoaumHol, ropaocTu 3a CBOM Kpaid, CBOIO
PonuHy, CBOM S3BIK M KYyJIBTYpY, IPOLUIOE M
HaCTOSsIIIee
Poccuu;

MHOT'OHAaITMOHAJIbHOI'O

Hapoja

c(OpPMUPOBAHHOCTh POCCHUICKON TpakJaHCKO# | UyBCTBO TroOpaocTH 32  CBOIO
WJICHTUYHOCTH, MaTpPUOTH3Ma, YBaXeHus K | Poauny
CBOEMY HapoJay, YYyBCTBA OTBETCTBEHHOCTH




JIP 20 c(hOpMHUPOBAHHOCTh 3JIOPOBOTO M OE30MACHOTO | pean3alus 3I0pPOBOTO u
o0pa3a JKM3HM, OTBETCTBEHHOTO OTHOLICHHs K | OezomacHOro odpasa »KU3HU
CBOEMY 3/I0POBBIO;

JIP 22 AKTHBHOC HEIPUATHE BPEAHBIX MPUBBIYCK U | HENPUSATHE BPEIHBIX IPHBBIYCK:
UHBIX (opM MpUYMHEHHS Bpena (PU3NIEeCKOMY U | KypeHUs, yIOTpeOICHHS
HCUXHYECKOMY 3/I0POBBIO; QJIKOT0JIsI, HAPKOTUKOB;

JIP 26 TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B | TOTOBHOCTh U CIOCOOHOCTh K
TOM YHCJIe caMO0Opa30BaHMIO, HAa MPOTSHKEHUH | OOpa3oBaHHIO, B TOM  YHUCIE
BCeil )KH3HU; caMo00pa30BaHHIO

JIP 32 c(OpMHPOBAHHOCTD MHUPOBO33pEHUS, | CPOPMHUPOBAHHOCTH
COOTBETCTBYIOLIETO  COBPEMEHHOMY YPOBHIO | MUPOBO33PEHHS,
pa3BUTUS HAyKH M OOIIECTBEHHOM NPAKTHKH, | COOTBETCTBYIOLICTO

OCHOBAaHHOI'O Ha Juaaore KYJIbTYP,
CHOC06CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MCCTa B
MNOJIMKYJIBTYPHOM MHPE;

COBPECMCHHOMY YPOBHIO pa3BUTUMA
CCTCCTBCHHBIX HAYK
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MertanpeameTHble:
OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMH TO3HABATEIbHBIMU JCHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBUS

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh W aKTyaJIM3UpOBaTh IPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

YCTaHABIIMBATh CYIIICCTBCHHBIN NMPU3HAK WJIM OCHOBAHUS JUIsl CPABHCHHMSI, KJIaCCH(PUKAIIUN
1 0000IIEeHH;

ONpECIATh IICNIM JICATEIBHOCTH, 3a/laBaTh IapaMeTPbl M KPUTCPUH HUX JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIINXCS PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

0) 0a30BbBIC UCCIIEIOBATEIIBCKUE ACHCTBUA:

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICOBATEIIBCKOM W TIPOSKTHOM JEATSIBHOCTH, HABBIKAMHU
paspenieHuss mpodieM; CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY ITOMCKY METOJ/IOB
PEIICHHS MTPAKTUICCKHUX 3a]a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

BJIQJICHUE BUJAMH JACSITEILHOCTH 1O TOJYYEHUIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsSX, B TOM YHCIE MPH
CO3JIaHUH YYEOHBIX M COIIMATIbHBIX TIPOCKTOB;

dopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHS, BIAJCHUC HAYYHOW TEPMUHOJOTHCH,
KJIFOYEBBIMH IOHATUSAMH U METOAAMU;

CTaBUTh U (HOPMYNIHUPOBATh COOCTBEHHBIE 3aJ]auM B 00pa30BaTeIbHOU AEATETHLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPUYUHHO-CIIECTBEHHBIE CBS3M U aKTyaJlM3UpOBaTh 3aJady, BBIIBUTAThH
TUIOTE3y €€ pelIeHMs, HaXOJUTh AapTryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3aJa4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

pa3pabarheIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

YMETh TICPEHOCHTHh 3HAaHWUS B I[IO3HABATCIIGHYI0O W  TMPAKTHYECKYH0  00JacTH
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaIuei:

BJIQJICTh HABBIKAMHU TIOJIyYeHUsS HWH()OpPMAIMA W3 WMCTOYHHKOB pA3HBIX  THIIOB,
CaMOCTOSITCNIbHO ~ OCYIISCTBJISATh IOWCK, AaHaW3, CHUCTEMATH3AllMI0 W HWHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3UYHBIX opMaTax ¢ yueTOM HazHAUYCHUS UH(DOPMAIMU U 1IETIEBOU
ayJIUTOPUH, BBIOUPAs ONTUMAIBEHYIO (OpPMY MIPEICTABICHUS U BU3yalu3alliu;

OIICHUBATh JTOCTOBEPHOCTH, JIESTHTUMHOCTh HMH(OPMAIINH, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CpPEACTBA HWH(MOPMALMOHHBIX Y KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM

11



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOCcOepeKeHHS, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

BJIAJCTh HAaBbIKAMHM pAClO3HABaHWs W 3alMThl HMHGOpMAIMK, HWHPOPMALUOHHON
0€30MacHOCTH JINYHOCTH.

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMUA IIGfICTBHSIMHZ

a) obmieHue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax KU3HM,

pacrio3HaBaTh HeEBepOaJbHBIC CpEICTBa OOIICHUsS, TOHUMATh 3HAYCHUE COIHABHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHQIUKTHBIX CUTYAIlHM U CMSATYATh KOH(QIHKTHL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS ¥ B3aUMOICHCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIC CUTYaIINN;

pPa3BepHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHSI C HCIIOJB30BAHHEM SI3BIKOBBIX
CPEACTB;

0) coBMECTHasl €SI TEIIbHOCTD:

MOHMMATh WM WCIOJB30BATh TPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYaTbHOW pPadOTHI,
BEIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JICUCTBUU C Y4eTOM OONIMX HWHTEPECOB, W
BO3MOYKHOCTEH Ka)kJIOTO WICHA KOJUICKTHBA,

NPUHUMATh [T COBMECTHOW JI€ATEIHbHOCTH, OPTaHW30BBIBATH M KOOPAHMHHPOBATH
JICHCTBUSL 1O €€ JOCTH)KCHHUIO: COCTAaBJIATh IUIAH JCHCTBUH, pacHpeieiisiTh POJIA C y4EeTOM
MHEHHUI YYaCTHUKOB 00CYKIaTh PE3y/IbTaThl COBMECTHOW paOOThI;

OILICHUBATh KaYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHHKA KOMaHJbI B OOIIUN pe3yabTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NMPOEKTHI, OLEHWBATh MU C TMO3UIMKA HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKONH 3HAYMMOCTH; KOOPJMHUPOBATH U BBIMOIHATH pabOTy B YCIOBHUSAX peajbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

OCYIIECTBIISITh TO3UTHBHOE CTPAaTErMUeCKOe TMOBEAEHHUE B PA3TUYHBIX CHUTYallUsX,
MPOSIBIISATH TBOPUYESCTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PETYIATHBHBIMU JEUCTBUSMU:

a) caMOOpraHu3aLus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATENbHYIO JAEATENBbHOCTb, BBIABIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH PEIIEHUs MPOOJIEMBl C YU€TOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JenaTh
OCO3HAHHBII BBIOOpP, ApIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLICHUBATh IPHOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO
HIMPOKOM 3pYIUIIUHU B pa3HbIX 00JACTSIX 3HAHHM, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN
U KyJbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJICTh HAaBbIKAMU IIO3HABATEJILHON Pe(PICKCHM KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUH
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
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UCIOJIb30BaTh MPHUEMbl pe(IeKCUM ISl OLIEHKHU CHUTYyallud, BbIOOpa BEPHOTO DPELICHHS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

B) IPUHSTHE CE0S M IPYTUX JOACH:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbl M apryMEHThl JpYruxX JIIOJed @pU aHaIu3e pe3yJbTaToB
JESITEIIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

IIpeamerHsle:

[To yueOHomMy mpeamery "Xummus" (0a30BBIA ypOBEHb) TpeOOBaHUS K MPEIMETHBIM
pe3ylbTaTaM OCBOSHHS 6a30BOT0 Kypca XUMHH JIOJIKHBI OTPAXKATh:

1) c(hOopMUPOBAHHOCTH MpEeCTaBICHUM: 0 XUMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA, POJIM XUMHH B TIO3HAHUU SBJICHUN NPUPOJBI, B
(GbOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIBHON TIPaMOTHOCTH,
HEOOXOIMMOM JJIsl pelIeHUs] TPAKTUYECKUX 3a71a4 U IKOJOTHYECKH 000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON cperie;

2) BIaJICHHE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJArarollue
HOHATHS (XMMHYECKHI 3JICMEHT, aToM, 3JIEKTPOHHAs 000JI0YKa aTtoma, s-, P-, d-3JeKTpOHHBIE
opOuTamu aToMoOB, WOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHBHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
GyHKUMOHATbHAS TPYINa, paauKan, U30MEpHUsi, U30MEpPbl, TOMOJIOTHYECKUH psil, TOMOJIOTH,
YIIIEBOIOPOAbI, KHCIOPO- U a30TCOJAEpIKAIINE COSTUHEHNUS, OMOJIOrMYeCKU aKTHBHBIE BEIIECTBA
(yrieBojibl, XHUpBI, OETKH), MOHOMEpP, TMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAIIMUECKas pelieTKa, THUIBl XUMHUYECKHX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, HK30- W DJHAOTEPMHUYECKHE, PEAKIMM HOHHOrO0 OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U cCoIanus, OKHUCIIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKON PEaKINK, XUMUYECKOE PAaBHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUS opraHmuyeckux BemecTB A.M. byrtiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHsI O CBOICTBaX, COCTaBe, MOMYyYE€HHWH M OE30MaCHOM HCIOIB30BAHUU BAKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKa;

3) chopMHUPOBAHHOCTH YMEHUW BBISBIATH XapaKTepHble MPU3HAKHM U B3aMMOCBS3b
W3Y4YEHHBIX TOHATUN, MPUMEHATH COOTBETCTBYIONIUE IOHATUS TPU OMUCAHUHM CTPOEHUS W
CBOMCTB HEOPTAaHMUYECKUX U OPTAaHMUYECKHUX BEIIECTB U X MPEBPAIICHUN; BBISIBIISATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUK C TIOHATHSAMH W TPEJACTABICHUSMU JPYTHMX €CTeCTBEHHOHAYYHBIX
MPEAMETOB;

4) chopMHPOBAaHHOCTh YMEHUW HCTOJIB30BaTh HAWUMEHOBAHUS XMUMHYECKHUX COCTUHEHUMN
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM W NPUKIAJAHOW XUMUU U TPUBHAIIbHBbIC Ha3BaHUS
BOKHEUIIINX BEMIECTB (ITUJICH, alleTHIICH, TIIUIIEpUH, (GEeHOJ, GOpMabIETu1, YKCYCHas KUCIIOTa,
[JIMIMH, yTrapHbIM Ta3, YrIeKHUCIbld ra3, aMMHak, ramieHas W3BeCTb, HEramieHash H3BeCTb,
MUATHEBAs] COJa M JIPYTUX), COCTaBIATH (HOPMYJIbI HEOPTAHMUYECKUX W OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XHUMHUYECKUX pEaKIui, OOBICHATh UX CMBICT; MOATBEPKAATh XapaKTepHbIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aMUCAMH YPaBHEHUHN
XUMUYECKUX PEaKIUi;

5) chOpMHPOBAaHHOCTh yMEHHH  yCTaHABIWBATh  MPUHAIJICKHOCTh  HM3yYCHHBIX
HEOPTraHWYECKUX M OPraHUYECKHUX BEUIECTB K ONPEEICHHBIM KJIacCaM U TpYIIaM COSAUHEHUH,
XapaKTepu30BaTh UX COCTaB U BA)KHEHIIHME CBOMCTBA; ONMPEAESATh BUIbl XUMHUYECKUX CBSI3EH
(koBazieHTHasi, WOHHAs, MeETa/NIMYecKasl, BOJOPOJHAs), THUIIBI KPUCTAUIMUECKUX PEHIETOK
BEIIECTB; KJIacCu(PUIMPOBATh XUMUUECKHE PEaKIIUU;
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6) BJIaZicHNE OCHOBHBIMU METO/IaMU HAYYHOT'O [TO3HAHUS BELLECTB U XMMHUUECKUX SBJICHUI
(HabiroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE);

7) chopMHUPOBaHHOCTH YMEHHUH NPOBOAMTH PACUETHl MO XHUMHYECKUM (QopMmyliaM H
YPaBHEHMSIM  XMMUYECKMX  peakUui ¢  HCHOJb30BaHMEM  (PU3MUECKUX  BEJIHUYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; HCIOJIb30BATh CUCTEMHbIE XMMHUYECKUE 3HAHUS JUIS
IPUHSTHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEILECTBAMU U UX
IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh yYMEHHUH IJIAHUPOBATH U BBINOIHATH XMUMHUYECKHNA IKCIIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEILECTB IMPU HarpeBaHUU, NOJIY4YEHUE ATUIEHA U U3Y4YEHUE €ro
CBOICTB, Kaue€CTBEHHBIE PEAKLUU Ha aJbJACTUAbI, KpaxMmall, YKCYCHYIO KUCJIOTY; J€HaTypaius
OeIKOB IPU HArpEeBaHUM, LIBETHbIE peaklUH OEJIKOB; IMPOBOJUTH PEAKLUU HMOHHOIO OOMEHa,
OTIpeNeNATh Cpely BOAHBIX PAcCTBOPOB, KAUECTBEHHBIC pPEaKIuU Ha cynbdar-, kapOoHAT- H
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHHS; pellaTb AKCHEpUMEHTAlbHbIE 337ayd 10 TeMaM
"Meramel" u "Hemeramibl") B COOTBETCTBHMM C TpaBWIIAMH TEXHUKH OE30MACHOCTH IIPH
oOpalleHnn ¢ BeLIeCTBaMU U J1a0OpaTOPHBIM 00OpYJOBAaHUEM; MPEICTABIATh PE3YJIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3amucu ypaBHEHHWH COOTBETCTBYIOIIMX PEAKIHNA H
(GbopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

9) chopMUPOBAHHOCTh YMEHHUS aHATM3UPOBATh XUMHUECKYIO0 MH(OPMALIMIO, IOJYy4YaeMYIo
U3 Pa3HbIX UCTOUYHUKOB (CPECTB MaccoBoil nHpopmanuu, cetb IHTEpHET U pyrue);

10) chopMHpOBaHHOCTH YMEHHH COOIMIOAATH MPaBHJIA SKOJOTUYECKH IIEIECO00Pa3HOTO
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi M
OKpYXKarolled MPUPOAHON CpEe/bl; YUUTHIBaTh ONACHOCTh BO3JCHCTBHUS HA JKUBbIE OPraHU3MBbI
OIpEeIeIEHHBIX BELECTB, IOHUMAs CMbICH ITOKa3aTells NpeAeabHON JOMYCTUMOM KOHIIEHTpaLluy;

11) mist oOy4aronuxcsi ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbsI: C(DOPMUPOBAHHOCTH
YMEHUS TPUMEHATh 3HAaHUS 00 OCHOBHBIX [JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKHX SBICHUH;

12) nans chenmbIX M ClA0OBUAAIMX OOydyaromuxcs: C(HOPMHUPOBAHHOCTh YMEHMS
HCIIOJIB30BaTh pelibepHO ToueuHyro cuctemMy obo3Hauenuit JI. bpaiins s 3anmucu XuMHUYECKUX
bopmyst.

VYuebublii npeamer «Xumus» obecreunBaeT (OPMHUPOBAHUE CIEAYIOLUIMX OOLIMX
komnereHimii PI'OC mno cneuuanbHOocTH «TexHUYeckass HSKCIUTyaTaluss W OOCIy)KHBaHHE
AIIEKTPUUYECKOTO U 3JEKTPOMEXAaHUYECKOT0 000PY0BaHUS (110 OTPACIIsM). .

OK 01. BeiOupats criocoOsl perieHus 3a1ad npodeccnoHanabHOM 1eTenbHOCTH
NPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM;
OK 2. Ucnosib30BaTh COBpeMeHHbIE CPeCTBA IOMCKA, aHa/IN3a U UHTepIpeTal Uy
MHPopManvu U MHGOpPMaLMOHHbIEe TEXHOJIOTHUH [IJ1F BbINOJIHEHU 3a/1a4
npodeccuoHaJbHOU J1eSITeIbHOCTH;
OK 4. 3¢ pekTUBHO B3aUMO/IeCTBOBATh U pab0OTaTh B KOJIJIEKTUBE U KOMAH/E;
OK 07. CozelicTBOBAaTb COXpaHEHUIO OKPYKalolel cpe/ibl, pecypcochepeKeHHUIo,
NPUMEHSATh 3HaHUSA 006 U3MEHEHUH KJIMMaTa, IPUHLUIbI 6epeXJIUBOr0 MPOU3BO/CTBA,
3 PeKTUBHO elCTBOBATh B UYpe3BbIYaWHBIX CUTYyaLUAX;
KoHTpounb 1 o1leHKa pe3ysIbTaTOB OCBOEHUS MPEAMETA OCYIIECTBIISETCS IIPENOAABATEIIEM B
Ipolecce MPOBEIECHUS MPAKTUUYECKUX 3aHATUH, B OpME YCTHOTO U MUCBMEHHOIO OMpoca.
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIINXCS — ITO CHCTeMaThyecKast OlleHKa 3HaHUi,
YMEHHM, MPaKTUUYECKOI0 OMbITa 00yYarOIIMXCs B X0Je U3yUeHHs npeaMeTa. TeKymnuid KOHTPOIIb
yCIIEBAEMOCTH OCYILECTBISETCS B BUAE BXOJHOIO KOHTPOJISA, ONIEPATUBHOIO U CEMECTPOBOIO
KOHTpOJIs1. OLIeHKa pe3yabTaTOB KOHTPOJIS OCYILECTBIIAETCS 110 NATHOATUIBHON CUCTEME.
[TpomesxyTouHas arTecTanus Mo NpeaMeTy «XUMHUs» MPeTyCMOTpeHa B (hopme
nudepeHIPOBaHHOTO 3a4eTa.

[IpomexxyTouHasi aTrTecTalusl MO TNpPeAMETy «XUMHs» IpenycMoTpeHa B (opme
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¢ GepeHIIMPOBAHHOTO 3a4eTa, KOTOPBIA IPOBOJUTCS B BUIE TECTUPOBAHMUSL.

2. CTPYKTYPA U COAEP) KAHUE OBIIEOBPA30OBATEJIBHOI'O ITPEJIMETA

«XHUMUSA»

2.1 O0nbem yueGHoro nmpeamera u BHAbI y4eGHOI padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl YyueOHOIl npeamera 78
B T.4. B (hopMe NPaAKTHYECKOH MOATOTOBKH

BT. 4.

OCHOBHOE COJIep>KaHue 62
TeopeTudecKoe o0ydeHue 46
PAKTUYECKHUE 3aHSITUS 16
IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 14
MPUKJIAJTHOI0 MOIYJIfA)

B r.uy.:

TEOpeTU4ecKoe o0yueHue 2
MIPAKTUYECKHUE 3aHATUS 12
VHAMBUAYaJIbHBIN POEKT (1a/HeT) HET

Camocmosmenvhas paboma

He npedycMOmpeHo

Koncynomayuu

He npedycmMompeHo

IIpome:xxyTounast arrecranust B popme 1uppepeHIHPOBAHHOIO
3a4era

2.2 Conep:kanue y4eOHOro npeamera « XuMHus»

Beenenune

HaquLIe METOABI ITO3HAHUS BCUICCTB U XUMHUUYCCKUX saBJIeHu. Poib OKCIICPUMCHTA U
TEOpHUU B XUMHHU. MO)IGJ'H/IpOBaHI/Ie XUMHYECCKUX IMPOLECCOB. 3HaueHne XUMHUU IIpru OCBOCHHU
npodeccuit CIIO u cmenmansHocteit CIIO TexHmYeckoro mnpodmist MpodecCHOHATBHOTO

o0Opa3oBaHusl.

1. O0masi 1 HeopraHu4veckasi XuMus

1.1. OcHOBHELIE NOHATHSA M 3aKOHLI XUMHH
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OcHoBHBIE MOHATUA XUMHM. BemectBo. AtoMm. Moiekyna. XUMHUYECKUUA 3JIEMEHT.
Amnorponus. Ilpoctble u cioxHble BeniecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB
BEIIECTB. XMMUYECKHE 3HAKH U (Popmynbl. OTHOCUTEIbHBIC aTOMHAsE U MOJICKYJISIpHAs. MAacCHhl.
KonuuectBo BemectBa. OCHOBHBIE 3aKOHbI XUMHUU. CTEXHOMETpUsS. 3aKOH COXPAHEHUS MacChl
BELIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSPHON CTPYKTYphl. 3aKOH ABOrajapo u
CIIEICTBUS U3 Hero. PacyeTHble 3a/1aul Ha HAX0XKJIEHUE OTHOCUTEIbHON MOJIEKYJISPHONW Macchl,
OIpeIeNIEHUE MacCOBOM J10JIM XMMUUYECKUX 3JIEMEHTOB B CJI0KHOM BELLECTBE.

Hemoncmpayuu: Monenu atoMOB XMMHYECKUX D3JIEMEHTOB. Mozeinu MOJIEKyJl NpPOCTBIX M
CIIOKHBIX BemlecTB (mapoctepkHeBbie U Crioapra—Dbpurneba). Kosutekuus NpocTeix H
CIIOXKHBIX BelecTB. HekoTopele BemiecTBa KosinyecTBOM 1 Moab. Mozens MOIsipHOTO 00beMa
ra3oB. Amorponus hocdopa, KUCIOpoaa, 0JI0Ba.
1.2. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucreMa XUMUYECKUX
semeHTOB /. . MeHesieeBa 1 CTpOEHNE aTOMA

[Tepuonuueckuii 3akon JI. M. MengeneeBa. Ortkpeitue JI. WM. MenneneeBbiM
[lepuoanueckoro 3akona. [lepmomuueckuii 3akoH B QopmynupoBke J[. U. Menzgeneesa.
[lepuoanueckas Ta0nMIla XUMHUYECKUX DJIEMEHTOB —  Tpaduyeckoe oToOpakeHue
NepUOANYEcKOro 3akoHa. CTpyKTypa MepuoInYecKOr TaOnuIbl: Mepruobl (Mable U OOJBIINE),
rpynnsl (rnaBHas u noboyHast). Ctpoenue atoma u llepuoanueckuit 3akon J[. . Menneneesa.
ATOM — cnokHasi yacTuia. Sapo (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAA 000JI0uKa. M30TOMBL.
CtpoeHue »HIEKTPOHHBIX OOO0JIOYEK AaTOMOB JJIEMEHTOB MallblX mepuoaoB. (OcoOeHHOCTH
CTPOEHHS DIJIEKTPOHHBIX O00OJOYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPUOAOB (MEPEXOIHBIX
anemeHToB). [loHsTHe 00 opOuTamsx. s-, p- u d-opOutanu. DNEKTPOHHBbIE KOHUTYpaLUU
aTOMOB XUMHUYeCKHX 3yieMeHToB. CoBpeMeHHas ¢opmynupoBka Ileproguueckoro 3akoHa.
3nauenue [lepuonuyeckoro 3akoHa u Ilepuoanueckoit cuctembl xXumMuueckux 3aementoB /1. U.
Menzeneesa ais pa3BUTUSL HAYKU U TOHUMAaHUS XUMHUYECKON KapTHHBI MUpA.

Jemoncmpayuu: Paznuunsie Gopmel [lepuogndeckoit cuctemMbl XuMudeckux anementos [1. U.
MengeneeBa. Jlunamuueckue TaOnuubl Uil MoaenupoBaHusa [lepuoanueckolt cHCTEMBI.
DnexTpu3anus Tejl U UX B3auMO/IEHCTBHE.

Jlabopamopuwiit onvim: MonenupoBanue noctpoerus [lepuoandeckoil TabOIUIBI XUMUYECKUX
AJIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHHUE aToma.

1.3. Ctpoenne Bemecrsa

HNonnast xumuueckas cBs3b. KaThoHbl, MX 00pa3oBaHHWE M3 aTOMOB B pe3yibTare
mpolecca OKHUCIEeHHA. AHHMOHBI, HMX O0Opa3oBaHHWE W3 aTOMOB B pe3ylbTaTe Mpolecca
BocCTaHOBJEHUs. MOHHasg CBsA3b Kak CBS3b MEXKIYy KAaTHOHAMHU M aHHOHAMHU 34 CYET
AIIEKTPOCTATUYECKOTO TpHUTsDKeHUs. Kiaccudukamuss MOHOB: TIO COCTaBY, 3HAKy 3apsja,
HAJIMYUIO TUIpaTHOM o0ojouku. MoHHbIe kpuctammuueckue pemieTkd. CBONCTBA BEIIECTB C
WOHHBIM THUIIOM KpHUCTAUTMUECKOW pemeTku. KoBaneHTHas XuMHueckas CBs3b. MexaHu3m
o0Opa3oBaHus KOBAJICHTHOM CBSI3U (oOMeHHBbIH " JIOHOPHO-AKIIETITOPHBIH).
DIeKTpOOTpULIaTeIbHOCTh. KoOBalieHTHBIE TOJNsIpHAsT ©  HEmoJsipHas CBs3u.  KpaTtHocTh
KOBQJIGHTHOW CBsI3M. MOJIEKYJIIpHBIE W aTOMHBIE KpUCTaUIM4ecKue pemeTkn. CBoWCTBa
BEIIIECTB C MOJICKYJSPHBIMH W aTOMHBIMH KPHCTaJUTMYECKUMHU peIieTKaMu. MeTtautndeckas
CBs3b. MeTtaumdeckasi KpUCTAJUTMYECKash peIleTKa W METaUTMYecKass XHUMHYECKas CBS3b.
®u3nyecKnue CBOMCTBA METAJUIOB. ATperatHble COCTOSIHMSI BEUIECTB W BOJOPOJHAS CBS3b.
TBepnoe, kuakoe M ra3000pa3HOe COCTOSHHS BemiecTB. Ilepexonm BemiecTBa W3 OJIHOTO
arperaTHoro CocTosinus B aApyroe. BogopoaHas cBsi3b. Uuctele BemecTtBa U cmecu. [loHstue o
cMecH BellecTB. | oMoreHHbIe U reTeporennbie cmecu. CocTtaB cMeceii: 00beMHast M1 MaccoBast
JIOJIM KOMIIOHEHTOB CMecCH, MaccoBas 1oyl npumeced. ucnepcusie cucrembl. [lonstue o
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nucriepcHou cucteme. JlucnepcHas dasza u qucnepcuonHas cpena. Kimaccudukanus 1ucrepcHbIx
cucteM. [oHsATHE O KOJIIOUIHBIX CHUCTEMAX.

Jemoncmpayuu: Mojeib KpUCTALUTMYECKON peIeTKH xyopuaa HaTpus. OOpa3ibl MUHEPAJIOB C
MOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KalblUTa, raJuta. MOAEIN KPUCTAUIMYECKUX PELIETOK
«cyxoro ypna» (wim iona), anmasa, rpadura (wim kBapua). [Ipubopsl Ha KUAKUX KPUCTAILIAX.
OO0pa3ibl pa3aTuYHbIX JTUCHEPCHBIX CUCTEM: AMYJIbCHM, CYCIIEH3UMN, aspo30JieH, rejieil u 30iei.
Koarynsmus. Cunepesuc. Ipdext Tunmans.

Jlabopamopnsie onsimoi: [IpuroToBneHne cycrneH3un kapooHarta Kanblus B Boje. [lomyuenue
AMYJIBCUU MOTOPHOr0 Macia. O3HaKOMIIEHUE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM.
IlIpakmuueckoe 3anamue: Buapl XUMHYECKOM CBA3U.

1.4. Boga. PacTBOpbI. DJIEKTPOJUTHYECKAS TUCCOIUAIIAS

Bopa. PactBopri. PactBopenme. Boja kak pactBoputens. PacTBOpMMOCTH BENIECTB.
HaceplienHble, HEHACBIIICHHbIC, IEPECHILICHHbIE PAaCTBOPbL. 3aBUCUMOCTb PACTBOPUMOCTHU
ra3oB, JKUJKOCTEH M TBEPAbIX BEUIECTB OT pa3iuuHbX ¢akTopoB. MaccoBas mons
PacTBOPEHHOT'0 BEUIECTBA. DJIEKTPOIUTUYECKAsA TUCCOLUALUS. DIEKTPOIUTHI U HEIIEKTPOUTHI.
DNEeKTpONUTHYECKass Jauccouuanus. MexXaHu3Mbl SJIEKTPOJMTHYECKON JTUCCOIMAIUN IS
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKOW CBSI3H. [ MAPATUPOBAHHBIE U HETUIPATUPOBAHHbBIC
noHbl. CTeleHb J3IEKTPOIUTHYSCKON mucconuanuu. CuiabHbIE W Cl1a0ble 3JIEKTPOJUTHL
OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIIEKTPOIUTUUYECKON Jucconranuu. Kucnorsl, OCHOBaHUS U COJIU
KakK 3JIEKTPOJIUTBHI.
Jlemoncmpayuu: PactBopumocTh BemiecTB B Boje. CoOupaHue ra3oB METOJIOM BBITECHEHHS
BO/IBI. PacTBOpeHHEe B BOJIE CEpHOM KUCIIOTHI U cojied aMmMoHUsA. OOpa3Ibl KPUCTAJUIOTHIPATOB.
N3roroBienne runcoBoi NoBsi3ku. VcnpiTaHuE paCTBOPOB JIEKTPOJIUTOB M HEJIEKTPOJIUTOB HA
MpeAMET JUCCOLUANMH. 3aBUCHUMOCTh CTETEHH JJIEKTPOJIUTHYECKON JAUCCOLMAIIMN YKCYCHOM
KHCIJIOTBI OT pa30aBieHusi pacTBOpa. [[BM)KEHHE OKpAIIEHHBIX MOHOB B JJIEKTPUUYECKOM IIOJIE.
[TpuroTtoBneHne KeCTKOU BOJBI M yCTpaHEHHE ee )KeCTKOCTH. oHuThI. O0pa3ibl MUHEpaTbHBIX
BO/JI Pa3JINYHOIO0 HA3HAUYCHMUS.
Ilpakmuueckoe 3anamue: PelieHHE TPAKTUKO-OPUECHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha
pacTBOPBI, UCTIOIb3yeMbIe B OBITOBON U MPON3BOJACTBEHHOM /I€ATEILHOCTH YeJIOBEKa.

1.5. Knaccndukanus HeopraHm4eCKUX COeJMHEHU U UX CBOMCTBA
Kucnots! u ux cBoiicTBa. KHCIOTBI KaK 3IEKTPOJIUTHL, UX KiIacCU(UKALMS 110 PA3IUYHBIM
npu3HaKaM. XMMHUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUU DJIEKTPOIUTHUECKON THCCOLMALINU.
Oco0eHHOCTH B3aMMOIECHCTBHS KOHLIEHTPUPOBAHHON CEpHOW M a30THOM KHUCIIOT ¢ METaJlJIaMH.
OcHOBHBIE CTHOCOOBI TONY4YeHUs KUCIOTHl. OcHOBaHHMS W MX cBOHCTBa. OCHOBaHHUS Kak
AIIEKTPOJIUTHL, MX KJIACCU(PUKAIMSA [0 pa3IMYHbIM IpH3HaKaM. XHMHYECKHe CBOMCTBa
OCHOBaHUH B CBETE TEOPUU DJIEKTPOJUTUYECKON AMCCOLMAalMU. Pa3nokeHne HepacCTBOPUMBIX B
BOJIe OcHOBaHUH. OCHOBHBIE CclIOCOOBI MoydeHus: ocHoBaHUi. Conu U ux coictBa. Conu Kak
annekTposnTel. ConM CpelHHE, KUCIBIE U OCHOBHBIE. XMMHYECKHE CBONCTBA COJEH B CBETE
TEOPHH AJIEKTPOJIUTHYECKON aucconmanuu. CrocoObl momydeHus cosiedl. [miaponus comeid.
Oxcunpl u ux cBoiictBa. ConeoOpasyomme u HecoleoOpasyromue OKcHIbl. OCHOBHBIE,
am(oTepHble U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTENEHH OKUCIECHUS
00pa3yIolIero ero Merauia. XuMHUECKUe cBoiicTBa okcu10B. [TomydeHne oKkCHIOB.
Hemoncmpayuu: B3auMoaeicTBue a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KHCIOT C
metayulamu. ['openue ¢ocdopa u pactBopeHue mnpoaykra ropeHus B Boje. Ilomyuenue u
cBoiicTBa amdoTepHoro ruapokcuaa. Heobparumeiid tuaponus kapouaa kanbius. OOpaTUMBIA
THJIPOJIA3 COJIEH pa3IMYHOro THIIA.
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Jlabopamopusie onwvimoi: VicnbiTaHue pacTBOPOB KHUCIOT HHAMKAaTopaMu. BzaummopeictBue
METAJJIOB C KHCJIOTaMH. B3anMoIelcTBHE KHCIOT C OKCHMIAAMHU METauioB. B3ammoneicteue
KHCJIOT C OCHOBaHUSIMH. B3aumopeiicTBue KUCIOT ¢ coisiMu. VcnbiTaHue pacTBOpPOB MIenoyei
WHIUKaTopaMu. B3anmoaeincTeue menoyen ¢ consiMu. PasiioxkeHre HepaCTBOPUMBIX OCHOBaHHIA.
BzaumopeiictBue coneit ¢ metamiamu. Bzaumozernctsue conei apyr ¢ apyrom. ['maponus coneu
pPa3IMYHOTO THIIA.

Ilpakmuueckoe 3anamue: PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJaHUN Ha
CBOICTBa, COCTaB, TMOJyYeHHUE M OE30MaCHOE HCIIOJIb30BAHME BAXHEHININX HEOPTaHUYECCKHUX
BEIIICCTB B OBITY M MPAKTUYCCKOM JEATSIILHOCTH YEIIOBEKA.

1.6. XuMu4eckue peakuuu

Krnaccudukanus XuMHYeCKHX peakiuil. Peakuy coeqnHeHHs, pa3IoKeHUs, 3aMEIICHUs,
oOmena. Karanutuueckue peakiuu. OOpatuMble W HeoOpaTHMble peakiuu. ['OMOTeHHbIE U
TeTepOreHHbIE peaKluu. DK30TEPMUUYECKHE M DHIOTEPMHUYECKHE peakuuu. TeruioBoil 3ddext
XUMUYECKUX peakuui. Tepmoxumuueckue ypaBHEHHs. (OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBIIEHUE. BOCCTaHOBUTENb U OKUCIICHUE.
Meton  anekTpoHHOro — OamaHca  AJii COCTABIIGHUST ~ YPaBHEHUW  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuil. CKOpoCcTh XuMHUYeCKUX peakuuid. IloHsitTue o ckopocTu
XUMHUYECKHUX peakluid. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUi OT pa3NUYHbIX (AKTOPOB:
NPUPOJbl  PEarupyrolIuX BELIECTB, MX KOHUEHTpalUu, TeMIIepaTypbl, IOBEPXHOCTU
CONPUKOCHOBEHMSI M UCIOJb30BaHUsl Karanu3aTopoB. OOpaTUMOCTh XUMHUYECKHX PEaKIIHM.
OOpaTtuMbie 1 HEOOPATUMBIE pEaKIIUU. XUMHUYECKOE paBHOBECUE U CIIOCOOBI €r0 CMEIICHHUS.
Jlemoncmpayuu: Ilpumepbl HEOOPATUMBIX pEaKIUil, UIYIIUX C 00pa30BaHUEM OCaJlKa, ra3a Win
BOJIbl. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPHUPOBI Pearupyroninux BemecTs. Bzaumoaeiicteue
pacTBOPOB CEPHOM KHUCIIOTHI C pacTBOpaMU THOCYJIb(GaTa HATpUs Pa3TUYHOM KOHIIEHTPAIUU U
TeMIepaTypbl. Mojeinb KHITSIIIETO CJIOS. 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peaKIuu OT
IIPUCYTCTBUS KaTaau3aropa Ha NpPHUMEpPE pa3JIoKEHUs IEpPOKCHUIAa BOJOPOJAa C IOMOIIBIO
JUOKCHJIa MapraHna 1 kartanasel. Mogens anekrponusepa. Moaenb 3JeKTpOIM3HON BaHHBI IS
MOJTYyYEHHS aTtOMUHUSL. MOJ1esTb KOJIOHHBI CHHTE3a AMMHUAKA.
Jlabopamopuvie onvimoi: Peakuys 3aMeIleHns] MEIH JKEJIE30M B PaCTBOPE MEIHOTO KyIopoca.
Peakuuu, wunymume c¢ oOpa3oBaHMEM oOcajka, ra3a WM BOAbl. 3aBUCHUMOCTb CKOPOCTHU
B3aUMOJICHCTBUSL COJISTHOM KHUCIOTHI C METAJIaMH OT WX TPHUPOJBI. 3aBUCHUMOCTH CKOPOCTH
B3aUMOJICHCTBUSL ITMHKA C COJISTHOM KHUCJIOTOH OT €€ KOHIICHTPalMHh. 3aBUCUMOCTH CKOPOCTH
B3auMoieiicTBusa okcuna meau (I11) ¢ cepHoii KUCIOTON OT TeMIIEpaTyphl.
Ilpakmuueckue 3anamun: PelleHUWE TMPAKTUKO-OPUECHTUPOBAHHBIX 3aJaHUN Ha AaHAJIMU3
(GakToOpoB, BIMSIONIMX HAa W3MEHEHHE CKOPOCTH XHWMHUYECKOW peaklMd W Ha MpUMEHEHUe
npuHuuna Jle-Illarenbe s HaXO0XKIEHUS HAIPABICHHUS CMELIEHUS PAaBHOBECHUS XMUMHUYECKOU
peakiuu u aHaiau3 GakTopoB, BIUSIOMIUX HA CMEIICHHE XMMHUECKOTO PABHOBECHSI.

1.7. MeTaJlsIbl H HEMETAJLIbI

Metannbel. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHCTAIoB. (DU3WYECKHE CBOMCTBA
meTtaimioB. Krnaccudukaiuss MeTauioB MO pa3iMYHbIM TpH3HAKaM. XHUMHUYECKHE CBOHCTBA
METAJIJIOB. DIEKTPOXUMHUYECKUI psAl HampsHKeHUH MeramuioB. Meramiotepmus. OOmue
crocoObl  monydeHuss — merayuioB.  [lomstue o meramnypruu.  [lmpomerammyprus,
TUJpOMETAIUTYprus W anekTpomertamutyprusi. CruiaBel 4YepHble W ILBETHbIE. [IpumeHeHue
metauioB. Hemetamnel. OcoOeHHOCTH CTpoeHHsI aToMOB. Hemetanasl — MpoCThIe BEIIEeCTBA.
3aBUCUMOCTh CBOWMCTB TaQJOM€HOB OT WX TIIOJOXKEHUS B MEPUOJMYECKOHM CHCTEME.
OxucnuTebHbIe 1 BOCCTAHOBUTEIBHEBIC CBOMCTBA HEMETAIVIOB B 3aBUCUMOCTH OT UX ITOJIOKEHUS
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B pALy D3JIEKTpooTpulareabHOcTU. [IpuMeHeHne HemeTtasmoB. Meramibl W HEMETAIbl B
AIIEKTPOTEXHUKE.

Jemoncmpayuu: Konnexuust MmetamuioB. B3aumojelicTBre MeTamioB ¢ HeMeTauiaMu (kelesa,
LIMHKA U QJIIOMUHUS C CEPOH, AIFOMUHHUS C HOA0M, CYpPbMBI C XJIOPOM, FOPEHUE JKETIE3A B XJIOPE).
['openue metamioB. Amtomunorepmusi. Kosiekiuss HemeramuioB. ['openue HemeTamioB (cepbl,
docthopa, yrus). BriTecHeHHEe MeHee aKTHBHBIX TaJOr€HOB M3 PAacTBOPOB HMX coiieil Oosee
AKTUBHBIMHU TajloreHaMu. Mojienb IMPOMBIIIJIEHHOW YCTaHOBKM JUIsl IIPOU3BOJICTBA CEPHOM
KACIOTHL. Mojens meun Uit oOkura u3BecTHsKa. KoJuleKumu MpOAYKIUi CHIMKAaTHON
IPOMBIIIICHHOCTH (cTeKa, ¢hapdopa, pasHca, HeMeHTa pa3InYHbIX MAapOK H Jp.).
Jlabopamopnvie onvimer: 3akanka u oTnyck ctaju. O3HaKOMJIEHHE CO CTPYKTypaMH CEpOro u
Oenoro uyryHna. PacrioznaBanue pyn xeinesa.

Ilpakmuueckue 3anamusa: Ilonydyenue, cobupaHue U pacro3HaBaHue ra3oB. Pemienue
SKCHEPUMEHTAIbHBIX 33Ja4. [IpakTUKO-OpHEHTHpPOBAaHHBIE 33JlaHUs O POJIM HEOPTaHMYECKOU
XUMHH B CO3/IJaHUM HOBBIX MaTEPUAJIOB B 3JIEKTPOTEXHHUKE.

2. Opranu4eckasi XuMus

2.1. OcHOBHBbIE OHSTHS OPTrAaHNYECKOW XMMHUH U TEOPHs CTPOCHHSA
OpPraHMYecKUX CoeIHMHEeHUI

IIpeamer opranudeckol xumuu. I[IpuponHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHUX BEIIECTB €  HEOPraHMYECKHUMHU.
BanentHOCTE. XMMHMYECKOE CTPOEHHE Kak IMOPANOK COCAMHEHUS aTOMOB B MOJIEKYJBI I10
BaJIEHTHOCTH. Teopusi cTpoeHus opraHmdyeckux coeauHeHuit A. M. Bbyrtnepoa. OcHoBHbIE
MOJIO’KEHUSI TEOPUU XUMHUYECKOro crpoeHus. Mzomepus u usomepsl. XuMudeckue GopMyIibl U
MOJIEJIM MOJIEKYJd B opranndecko xumuu. Kiaccupukanus opraHMYeCKUX BEIIECTB.
Knaccugukanus BemecTs 1Mo CTPOCHUIO YIIEPOIHOrO CKeJeTa U HAIMYUIO0 (QYHKIHMOHAIBHBIX
rpyni. ['omonoru u romonorus. Hayana nomenknatypsl IUPAC. Knaccudukanus peakuuii B
opraHvueckod xumuu. Peakuum npucoenuHeHus (TUAPUPOBAHMS, TaIOTEHUPOBAHUSA,
TUAPOraJIOr€HUPOBAHMS, THJIpaTaLiH). Peakiun OTILEILICHUS (meruznpupoBaHus,
JIeTUAPOTAIOTeHUPOBAHMUS, Ieruaparanun). Peakunn 3amenienus. Peakiuu nzomepuzaium.
Hemoncmpayuu: Monenu MOJEKYJ TOMOJIOIOB U H30MEPOB OpPraHUYECKMX COEAUMHEHUM.
KagecTBeHHOE OOHapykeHHME YIiepoAa, BOJOpOJAa M XJIOpa B MOJIEKYJaX OpPraHUYECKHX
COEIMHEHUN.
Jlabopamopnwtii onvim: VI3roTOBICHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIECTB.

2.2. Yri1eBoA0pObI U MX NIPUPOIHbIEC HCTOYHUKH

AnkaHbl. AJKaHbB: TOMOJIOTMYECKHH psil, W30MEpUs W HOMEHKJIATypa aJKaHOB.
XWMHUYECKHE CBOWCTBA alKaHOB (METaHa, JTaHA): TOPEHHUE, 3aMElICHHE, pa3JIoKeHHUe,
neruapupoBanue. [IpuMeHeHne ankaHOB Ha OCHOBE CBOWCTB. AJIKEHBI. JTHUJIEH, €T0 MOJTyYEHUE
(meruapupoBaHUEM dTaHa, AETOJMMEpHU3AIeil MoauITUICHA). [ oMoornyeckuii psii, n30Mepus,
HOMEHKJIaTypa AJIKEHOB. XMUMHYECKHE CBOMCTBA JTUJICHA: TOPEHHE, KAa4eCTBEHHBIE pPEAKIUU
(obeciBeunBaHue OpOMHOM BOABI M pacTBOpa IE€pPMaHraHaTa Kaius), TUIpaTaius,
nonMmepusanus. IIlpuMeHnenue sTuneHa Ha OCHOBE CBOMCTB. JlueHbl M Kaydyku. Ilonstue o
JMeHaxX KaK YrieBoJ0opoAax ¢ ABYMsS ABOWHBIMH CBs3IMU. CONpsKEHHbIE AUEHBI. XUMHUYECKHE
cBoiicTBa OyranueHa-1,3 u m3omnpeHa: oOecrBeynBaHHE OpPOMHON BOJABI M MOJMMEpH3AIMs B
Kaydykd. HarypanpHblil M cuHTETHYECKHE KaydyKu. Pesuna. AnkuHbl. AnetuineH. XuMU4YECKUe
CBOWCTBA  aleTWJIEHAa: TOpeHue, obeciBeunBaHWE OpPOMHOM  BOABI, IPHCOEIUHEHUN
XJIOpOBOJIOpOAAa W rujpartauus. [IpuMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MeEKKIaccoBast
u3oMepus ¢ ankagueHaMmu. Apensl. benszon. Xumudeckue cBoiicTBa OeH3051a: TOPEHUE, PEaKLIUU
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3aMelneHus (rajoreHupoBaHue, HUTpoBaHue). [IpuMeHeHne OeH305la Ha OCHOBE CBOMCTB.
IIpupoaHbIE MCTOYHUKM YINIEBOXOPOJOB. lIpupoaHblii ras3: cocraB, NIPUMEHEHHE B KayeCTBE
toruBa. Hegts. CoctaB u nepepabotka Hedtu. [leperonka negru. HedrenpomayxTs.
Jemoncmpayuu: I'opeHue MeTaHa, O3TWEHa, aueruieHa. OTHOLIEHHME MeTaHa, 3THUJICHA,
arieTuseHa u OeH30J1a K pacTBOpaM IMepMaHTraHaTa Kanus u OpoMHoii Boze. [lomyuenue stuinena
peakuuei Jerujaparaluy 3TaHoJa, aleTHIeHa — TUAPOJIN30M KapOuaa Kanbuus. PasnoxeHue
Kay4dyKa [IpY HarpeBaHUU, UCIBITAHUE MTPOJYKTOB Pa3jIoKEHUs HA HENpeaAeabHoCTh. Komneknus
obpasuoB Hedptn wu HedrempoxykToB. Kommekums «KaMeHHBIH yroib ©  IPOAYKIHUSL
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

Jlabopamopnuie onvimoi: O3HAKOMIICHHE C KOJUICKIMEW 0Opa3loB HEPTH W HPOAYKTOB €€
nepepaboTku. O3HAKOMJICHUE C KOJIICKIHEeH KaydyKOB U 00pa3LaMy U3/IeIUN U3 PE3UHBI.
Ilpakmuueckoe 3anamue: Ilonyuenue 3TUICHAa U U3y4eHHUE €ro CBOMCTB. Perienne npakTuko-
OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA YTIIEBOJOPOAOB.

2.3. Kucaopoacoaep:kamue opranudeckue coelMHeHus

Cnuptel. [lonydyenue »staHona OpOXEHHMEM TJIIOKO3bl M TUIpaTaluedl dSTUJICHA.

['mapoxcuipHas rpynna Kak GyHKunoHadbHas. [loHATHE O IpeaebHBIX OHOATOMHBIX CITUPTaX.
XUMHYECKHUE CBOHCTBA JTaHOJA: B3aWMOJCHCTBHE C HATpueM, OOpa3oBaHUE IPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHCJICHHWE B anpaeruia. l[IpuMeHeHHMe STaHONa HAa OCHOBE CBOWCTB.
AJIKOronmsmM, ero HocieACTBUs Ul OpraHu3Ma 4elloBeKa U IpeaynpexaeHue. [muepun Kak
IIPEJICTaBUTENIb MHOTOATOMHBIX cIUpPTOB. KaduecTBeHHas peakuus Ha MHOTOAQTOMHBIE CIIUPTBHI.
[Tpumenenue rimuuepuna. Penon. dusznyeckre M XMMUYECKHE CBOMCTBa (eHona. B3zaumuoe
BIMSIHHE aTOMOB B MoJIeKyJie (peHosia: B3aUMOJEHCTBUE C TUAPOKCHIOM HAaTpUsl U a30THOU
kucinotoil. Ilpumenenue ¢eHona Ha ocHoBe CBOMCTB. Amnbaerujsl. [loHsTne 00 ambaerupax.
AnpreruHas rpymnna kak (yHKUHoHadbHas. dopManbaerus U ero CBOICTBA: OKHCICHHE B
COOTBETCTBYIOILYIO KHCJIOTY, BOCCTaHOBJIEHHE B COOTBETCTBYyromMi crnupt. Ilonydenne
JIBJIETU0B OKUCIIEHUEM COOTBETCTBYIOIIMX cUPTOB. [IpuMenenue ¢popmanpaeruia Ha OCHOBE
ero ceoiicts. KapOoHoBsle kucnotsl. [loHsTre 0 kKapOOHOBBIX KHciIoTax. KapOokcunpHas rpymmna
Kak (yHKUIMOHaIbHasA. ['oMoIornueckuil psa npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tony4yeHne kapOOHOBBIX KUCJIOT OKHCIEHHEM ajbJETHI0B. XHMHYECKHE CBOWCTBA YKCYCHOM
KHUCIIOTBI: OOIIME CBOMCTBA C€ MHUHEpPaIbHBIMU KHUCIOTaMU M peakuus 3TepuUKaLNU.
IIpuMeHeHne yKCYCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BbIcIIne »UpHBIE KUCIOTHI HA NpUMEpe
NaJIbMUTUHOBOM M cTeapuHOBOW. CioxkHble 3¢upbl U Kupbl. [lodydeHue clIOXHBIX 3(QUpOB
peakueit stepudukanmu. Cnoxubsle 3QUpbl B NpUpoJe, UX 3HaueHue. [IpruMeHenne cioXHbIX
3¢upoB Ha OCHOBE CBOMCTB. JKupbI Kak cinoxkHbie 3¢upsl. Kinaccudukanus xupoB. XuMu4ecKue
CBOICTBa >KMPOB: THAPOJIU3 U TUIPUPOBAHHE >KUIKUX KUPOB. [IprMeHeHne KUpoB Ha OCHOBE
cBOMCTB. Mpima. VYrneBoawl. YTieBOAbl, WX Kiaccuukamus: MoHocaxapuabl (TJIFOKO3a,
bpykTo3a), Aucaxapubl (caxapo3a) U MoyMcaxapuibl (Kpaxmal U 1ejutososa). I'mokoza —
BEIIIECTBO C JBOMCTBEHHOW (PYHKIMEH — adbJACTHAOCTUPT. XUMHUYECKHE CBOMCTBA TIIFOKO3HI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIUPTOBOE OpOKEHHUE.
IIpuMeHeHrE TIIIOKO3bI HA OCHOBE CBOWCTB. 3HAUEHME YIJVIEBOJOB B JKMBON MPHUPOAE U KU3HU
yenoBeka. [loHATMe O peakuusAxX IOJMKOHACHCAlMM W TUAPOJIM3a Ha  IpUMEpE
B3aMMOIIPEBPALICHHI: TJIFOK03a <> TOJIMCAXapHIl.
Hemoncmpayuu: OxucieHue cnupra B anpaeruj. KadecTBeHHbIE peakIMM Ha MHOTOaTOMHBIE
cnupThl. PactBopuMocTh (eHonma B Boxe mHpuU OOBIUHONW TeMmIepaType W HarpeBaHMU.
KavectBennsle peakuuu Ha (eHos. Peakuus cepeOpsiHOro 3epKana ajbJAETHIOB U TIIIOKO3BI.
Okucienre aiabAETUIOB M TJIOKO3bI B KUCIOTY C mnomomibio ruapokcuaa wmeau (ID).
KauectBennas peakuus Ha kpaxmai. Komnekius s3¢pupHbIX Maced.
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Jlabopamopusie onvimel: PacTBOpeHUE TNMIIEpUHA B BOAE U B3aMMOJACHCTBUE C THIPOKCHIOM
mean (II). ColicTBa YKCYCHOW KHCJIOTBI, OOIIME CO CBOWCTBAMH MHHEPATbHBIX KHCIIOT.
Jloka3zaTenbCcTBO HEMpPENeIbHOI0 XapakTepa >KUIKOro >Kupa. BzaumoneicTBHue TIIIOKO3bI U
caxapo3bl ¢ Tuapokcuom meau (II). KauectBennas peakius Ha Kpaxmad.

Ilpakmuueckue 3anamusa: KapOoHOBBIE KUCIOTHI, UX CBOWCTBA. ['eHeTHYECKass B3aUMOCBSI3b
MEX1y OCHOBHBIMHU KJIaCCaAaMH KHCIIOPOACOACPKAIIUX COSIUHEHUN.

2.4. A3oTcoaepxamme opranuyeckue coennHenusi. lloanmepnl

Amunsbl. Ilonstue o0 amuHax. AnudaTuueckue amMHuHBL, HMX Kilaccuukanmus u
HOMEHKJIaTypa. AHWJIMH KaKk opranndeckoe ocHoBanue. [lonydyenne aHuianHa U3 HUTPOOEH301a.
[IpyMeHeHre aHWIMHA HA OCHOBE CBOMCTB. AMHUHOKHUCIOTBL. AMUHOKHUCIOTHI Kak aM(pOoTepHbIe
TU(GYHKIIMOHATbHBIE OpPraHUYECKHUE COCAMHEHMsS. XHUMHUYECKHEe CBONCTBA AaMHMHOKHUCIIOT:
B3aMMOJICICTBHE C WIEI0YaMU, KUCIOTaMU U JAPYr C JAPYroM (peakuus MOJTHKOHCHCAIIHH).
[lentuanas cBs3b U monunentunsl. [IpruMeHeHne aMMHOKHMCIOT Ha OCHOBE CBOMCTB. bemkwu.
[lepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYphl OeIKkoB. XHWMHUYECKHE CBONCTBa OEJKOB:
ropeHue, JeHaTypalus, THIPOIU3, IIBETHbIEC peakinu. buonornueckue GyHKIUN OEIKOB.
Hemoncmpayuu: B3anMoJelCTBUE aMMHAaKa M aHWJIMHA C COJITHOM KHUCJIOTOW. Peakius
aHWJIMHA ¢ OpoMHOM BOJOM. JlokazaTenbCTBO HamM4usl (PYHKIMOHAJIBHBIX T'PYII B PacTBOpax
aMUHOKUCIIOT. PacTBOpeHHe u ocaxaeHune 0ekoB. [[BeTHbIC peakiuy OeIKoB.
Jlabopamopnvie onvimui: PactBopenne OenkoB B Boje. OOHapykeHHE OCIKOB B MOJIOKE U
MsicHOM OyiiboHe. JleHaTyparusi pacTBopa Oeika KypHHOTO siiIla CIIUPTOM, PACTBOPAMHE COJICH
TSOKEJIBIX METAJUIOB U MPU HArPEBaHUHU.
Ilpakmuueckue 3anamusa: PenieHue -HKCIEPUMEHTANBHBIX 337a4 HAa HMIACHTHU(PUKALMIO
OpraHUYECKHUX COeAMHEHUH. Pelenre mpakTHKO-OpPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA
CBOMCTBA OPraHUYECKUX COCAMHEHUH.

2.5. llotumepsl

[Tomumepsl. benku u monucaxapuisl Kak Ouonomumepsl. Ilmactmaccel. Ilomydenue
MOJIMMEPOB  peaklUMeld MONMMEpU3allud M TMOJMKOHJAEHCauuu. TepMmoIulacTU4HbIE U
TEpMOpEaKTUBHBIE IacTMaccel. [IpencraBurenn miactmace. IIpumeHeHune macTMace.
Bonokna, ux kinaccuduxanus. [lomyuenne BojaokoH. OTnenbHbIE MPEACTaBUTENN XUMUYECKHX
BOJIOKOH. [lon1Mepsl B 371€KTPOTEXHHUKE.
Hemoncmpayuu: I'opeHre NTUYLETO IIEPA U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.
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2.3 TemaTnuyeckui NJIaH y4eO0HOro npeamera « XuMHusD

HanmenoBanmue Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3ALMHU AeATeIbHOCTH O0bem JInYHOCTHBIE
aszzenno e o0yuaro c e3 a
pa3/1esioB U TeM y4aromuxcst B 4acAX pe3yJibTaThl
1 2 3
BBEJIEHHUE. OBIIIASA U HEOPTAHUYECKAS XUMMUSI.
Tema 1.1 OcHoBHBIE Copepxanue yueOHOro MaTepuana
TIOHSTHUSA U 3aKOHBI — 4
N 1. Hay4ynbie MeTO/bI TO3HAHUS BEIIECTB U XUMHYECKHUX sIBJICHUI. Poib skcriepuMenTa JIP 8, JIP 20, JIP 22,
' Y TEOPUU B XUMUHU. MOJIETMPOBAaHUE XUMHUYECKUX MTPOIECCOB. JIP 26, JIP 32
OK1,0K2,0K4,0K7
2.0OCHOBHBIC MOHATHUS U 3aKOHBI XUMHH.
IIK 3.1
Tema 1.2 Coneprkanue y4eOHOro MaTepuana 2
ITepuonnueckuin - —
1.ITepuognueckuit 3axon .. Menaeneea. CTpoeHHne aToMa U IEPHUOTNYECKUN 3aKOH JIP 8, JIP 20, JIP 22,
3aKoH, lleproanueckas
J.1. Menneneena. JIP 26, JIP 32
CUCTEMA XUMHUYECKUX
3JIEMEHTOB B _ 5 G OK1,0K2,0K4,0K7
.M. Meneneena. TOM YHCJIe, TPAKTUYECKHUX 3aHATHI U 1JaOOpaTOPHBIX pabOT ) .
Ctpoenue aToma. 1. Ctpoenue aroma. '
Tema 1.3 Ctpoenue Coneprxanue yueOHOro MaTepuaa 4 JIP 8, JIP 20, JIP 22,
BEIIIECTRA. JIP 26, JIP 32
ArperarHble COCTOSIHUS BellecTB. UUCThIe BelecTBa U cMecH. JucrepcHble CUCTEMBI.
— OK1,0K2,0K4,0K7
B ToM umciie, mTpakTUYECKUX 3aHATHI U JAOOPATOPHBIX pabOT 5

1. Buapl XUMHUYECKOH CBSI3H.

IIK 3.1
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Tema 1.4 Copnepxanue yueOHOro MaTepuana
Bopna. PactBopsl.
Bopna. PactBopsl. PacTBOpenue. JIP 8, JIP 20, JIP 22,
DNeKTpoNIUTHYECKAst
e} ) P JIP 26, JIP 32
JUCCOLUALYS. JIEKTPOIUTHI U HEIJEKTPOIUTHI. DIIEKTPOIUTHUECKAs Tucconnanus. Peakuuu ’
WOHHOTO OOMEHa.
OK1,0K2,0K4,0K7
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lEPKAHUE
IIpakTnyeckasi padora. PemieHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI IIK 3.1
Ha pAacTBOPHI, HCIOJb3yeMble B OBITOBOW U MPOU3BOJICTBEHHOHN NEATEIHHOCTU
YenoBeKa
Tema 1.5 Coneprxkanue ydeOHOro Marepuana JIP 8, JIP 20, JIP 22,
Knaccudukamms — — JIP 26, JIP 32
HEOPraHHYCCKHX Kucnots! 1 ux coiictBa. Comu ux CBONCTBA.
N OcHoBanug U ux cBoiicTBa. OKCUJIBI M UX CBOMCTBA. OK1,0K2,0K4,0K7
COCIMHEHUH U UX
. IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COJIEPKAHNE
CBOMCTBA. IIK 3.1

IIpakTuyeckas padGora PernieHne NpPakKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/laHuil Ha CBOMCTBA, COCTaB, IOJIy4eHHE U OE30M1aCHOE HUCIIOJIb30BAHUE BaXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUECKOH EATEIbHOCTH YeIOBEKa

Tema 1.6 Xumuueckue
peakiuumn

Cogepxanue yaeOHOT0O MaTepuana

Krnaccudukanust XauMUIeCcKuX peakiiuid.

CKOpOCTB XUMHUYCCKUX peaKHHﬁ. XHUMHYECKOE paBHOBECHC.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7
K 3.1

HpO(l)eCCI/IOHaJII)HO-Opl/leHTI/Ip()BaHHOB CoAEpPKaHUEC

IIpakTuyeckas padora. PemeHne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI HA aHAIN3
(GakToOpoB, BIHUAIOIIMX HAa HM3MEHEHHE CKOPOCTH XHUMHUYECKOW peakluu U Ha
npuMmeHenne npuHnuna Jle-Illarenpe M8 Hax0XIEHHWS HAIpPaBICHUS CMENICHUS
paBHOBECHs] XUMHUECKOW peaKkIMM U aHajdu3 (aKkTOpOB, BIMAIOIIMX HA CMEIICHUE
XUMHYECKOIO0 PaBHOBECHSL.
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Tema 1.7 Copepxanue yaeOHOTO MaTepuaa 2
Meraiubel u
OO6m1as XxapakTepucTUKa METAJLJIOB. JP 8, JIP 20, JIP 22,
HEMETaJlIbL.
JIP 26, JIP 32
OO61ast XapakTeprUCTHKA HEMETAJIOB.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE OK1,0K2,0K4,0K7
IIpakTuyeckas padora [IpakTHKO-OpHEHTUPOBAHHBIE 33AHUS O POJIU 2 K 3.1
HEOPraHMYECKON XMMUU B CO3/IaHUU HOBBIX MAaTE€PUAIIOB B 3JIEKTPOTEXHUKE. )
B Tom uucne, nmpakTUyecKux 3aHATHH U 1a00paTOPHBIX PadoOT
1. Pemienue 3KCriepUMEHTATbHBIX 33/1a4 Ha UACHTH(PUKAIIUIO HEOPTaHUUECKUX 4
COCIMHEHU N
2. [Tomyuenue razos
KonTposbHOE TECTUpPOBaHUE. JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
2
OK1,0K2,0K4,0K7
K 3.1
OPI'AHUYECKASA XUMMUSL.
Tema 2.1 Copep:xanue yueOHOro MaTepuaia
OCHOBHBIE OHSATHS
y 2 JIP 8, JIP 20, JIP 22,
OpraHUYeCKON XUMHUHU
. . JIP 26, JIP 32
u Teopus xumudeckoro | IIpenmer oprannueckoit xumuu. Teopus cTpoeHUs OpraHNYeCKUX coeMHEHNN A .M.
CTpOEHUs Bbytneposa. Knaccudukanus opranndeckux Bemiects. Knaccudukanus peakiuii B OK1,0K2,0K4,0K7
OpraHuYeCKux OpraHHqCCKOﬁ XUMHUH.
COECIMHEHU. IIK 3.1
Tema 2.2 Coneprxanue yueOHOro MaTepuasa 12
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VYrieBo1opoasl U UX
IIPUPOJIHBIE
UCTOYHUKHU

AJKaHEL

Ankensl. Ankanuensl. Kayuyku.

AJIKUHEL.

ApeHbl.

HpI/IpOI[HBIe HCTOYHHUKHU YTIICBOAOPOOOB.

B ToM uncne, mpakTHuecKuX 3aHATUH U JIA0OPATOPHBIX pabOT

1. IlonyuyeHue 3TUIEHA U U3YUYEHUE €TI0 CBOWCTB.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7
IIK 3.1

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB CoAEpKaHuEC

IIpakTnyeckas padora. Penienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHMI Ha CBOMCTBA Y TJIEBOJOPOIOB.

Tema 2.3
Kucnoponcoaepxkaniue
OpraHUYEeCKUe
COCIMHEHHS.

Coneprxkanne yueOHOT0 MaTepuasia

CHI/IpTBII OJHOATOMHBIC 1 MHOT'OAaTOMHBIC.

denonl.

ANbIETUIBI.

KapOoHOBBIE KHUCTOTHI, IX CBOMCTBA.

CroxHble 3(UpPbI U KUPBIL.

VraeBonasl.

14

B Tom YHUCJIC, MPAKTUYICCKUX 3aHATHH U Ha60paTOpHBIX pa60T

1. KapOoHOBBIE KUCIOTHI.

2 I'eneTnyeckast B3aMMOCBSI3b MCXKIAY OCHOBHBIMH KJIAaCCaMH KHUCJIOPOACOACPKAIIUX

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7
MK 3.1
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COEIUHEHUN.

Tema 2.4 Copepxanne yaeOHOT0 MaTepuana JIP 8, JIP 20, JIP 22,
A3oTtcoaepxaiue 6 JIP 26, JIP 32
AMUHBL.
OpraHUYECKHe
OK1,0K2,0K4,0K7
COEIMHEHUS. AMHHOKHCIIOTHI.
benku. 1K 3.1
B Tom uucne, npakTuyeckux 3aHATHI U 1a00paTOPHBIX padoT
1. Pemenne 3KCIEpUMEHTAIBHBIX 33/1a4 HA UICHTH(PHUKALINIO OPraHUIeCKUX 2
COCTUHEHUM.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME
IIpakTnyeckas padora. Penienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 2
3a/IaHMI HA CBOMCTBA OPTaHUYECKUX COCIUHEHUN.
Tema 2.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 2
ITonumepst.
[Tomumepsl. ITnactmaccel. BonokHa. [Tonumeps! B KOMITBIOAJIEKTPOTEXHUKE. JIP 8, JIP 20, JIP 22,
= JIP 26, JIP 32
B Tom uncne, npakTuueckux 3aHATHI U 1a00paTOPHBIX padOT
2 OK1,0K2,0K4,0K7
1. Pacrio3HaBaHMe€ TJIACTMACC U BOJIOKOH.
IIK 3.1
dopMa MPOMEKYTOUHON aTTecTanuu — AU dhepeHIIMPOBAaHHBIN 3a4eT. JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
2
OK1,0K2,0K4,0K7
IIK 3.1
Bcero: 78
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3. YCJI0OBUA PEAJINBALINU ITPOTI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «Xumus»

1.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAJIbLHO-TEXHUYECKOMY

o0ecreyeHn 10
s u3ydyenust yaueOHOro npeamera HeoOXoIMMO Hajanurue KabuHeTa « XUMUS»
O6opynoBanue y4eOHOro kaduHeTa (HArJIsiAHbIE MOCOOMS):

e paboyee MECTO MPETOaaBaTes;
e pabourie MecTa O0yJaAIOUIUXCS MO YUCITY 00y4YarONIUXCs B TPYIIIE;
®  CTOJI JTa0OPATOPHBINA JEMOHCTPALIMOHHBIH;
®  OrHETYIIUTEIb;
e HaOOpHI MIAPOCTEPKHEBBIX MOJIEIICH MOJICKYII,
® MOJENIM KPUCTALTHYECKUX PEUICTOK,
®  KOJUICKIIMH MPOCTHIX U CJIOXKHBIX BEHIECTB M/HIIN KOJUIEKIIUH TTOJIMMEPOB;
®  KOJUICKIHSI TOPHBIX OPOJ U MUHEPAJIOB,
e TaOnuna Menneneena,
e yueOHbIC (HUIBMBIL,
e 1udpoBbIe 00pa3OBaTEIbHBIE PECYPCHI.
Texnnyeckue cpeacTBa 00y4eHUs :

® KOMIIBIOTEP C JUIICH3UOHHBIM MPOTPAMMHBIM 00eCTIEUeHUEM JIs TPerogaBaTels;
® TIepCOHANBHBIN KOMIbIOTEp ¢ TIepudepuet Ui yyarierocs;
e MyJbTUMEAHA IPOEKTOD;
e JIEMOHCTPAIMOHHBINA IKPaH;
Oo6opynoBanue J1adoparopum U padoyux MecT JadOpaToOpuM: MEH3YPKH, MMHUIETKH-

KareJabHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYNbl, IPEJAMETHbIE U MMOKPOBHbBIE CTEKJA, TUIAHIIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBalbHas Oymara, HNPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKH,
pPEe3UHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTHBOB, CTEKISHHBIE IMaJOYKH, IITATUBBI I
MPOOUPOK; MEPHBIE LIMJIMHAPHI, BOPDOHKU CTEKJISTHHBIE, BOPOHKH JENUTENbHbIE IUINHIPUUECKHE
(50-100 mu), cTymku ¢ TecTHKOM, GappopoBbIe YaIIKH, MUAHIETHI, QHUIBTPHI OyMaXKHbIC, BaTa,
MapJisi, YacoBble CTEKJA, JJIEKTPOIUIMTKM, JIaOOpaTOpHBbIE IUTATHUBBI, CIHUPTOBBIE TOPENKH,
CIHMYKHU, IpUOOp A MONMy4eHHs Ta3oB (MM MpoOupKa ¢ Ta300TBOAHON TpyOKOif), AeprkaTenn
JUTsL IPOOUPOK, CKIISIHKH JUIsl XpaHeHHsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmaTenay; NUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepuble kKonOwl (25, 50, 100 u 200 mi), BoasHas OaHs (Wiau
TEPMOCTAT), CTEKJSHHBIC MAJOYKH;, KOHMYECKHe KoiObl mns tutpoBanus (50 u 100 mum);
UH/INKATOpHBIE MOJOCKKM [uid onpeaeneHus pH W craHgapTHas WMHIUMKATOpHas IIKaa;

YHUBEpCAITbHBIN HHAUKATOP; ureTku Ha 1, 10, 50 M (wm qo3atopsl Ha 1, 5 u 10 mur), OropeTkH
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JUISl TATPOBAHUS, MeauIMHCKUe mmpuilel Ha 100-150 M, mabopaTopHbie /WU aHATUTUYECKHE

Bechl, pH-MeTphl, CymmmibHbIH mKad, u Ap. 1abopaTopHOE 000pyIOBaHUE.

NudopmanuonHoe odecredeHue
OcHoBHasi iuTEepaTypa

1. Tabpuensn O.C., Xumus 10-11 xmacc / I'abpuensa O.C.. — Mocksa :
Axnmoneproe obmectBo "M3natensctBo "[Ipocsemenue”, 2020.

JlonoJIHUTeIbHAS JTUTepaTypa

1. Tabpuensa O. C., Xumus s npodeccuii U CHeNUaTbHOCTEH TEXHHYECKOTO MpoQuIs:
yueOHUK Ui CTYI. yupexxaeHui cpea. npod. oopazoBanus.. /| ['abpuensa O. C., Octpoymos U.
I'.. — Mocksa : U3narensckuii eHTp "Axanemus', 2019.

2. T'abpuensu O. C., IIpaktukym: yue0. Ilocobue mis cTyn. yupexaeHuwit cpea. npod.
obpazoBanmust / Tabpuensu O. C., OcrtpoymoB M. I'.. — MockBa : M3marenbCKkuii HEHTP
"Axkanemusa", 2017.

3. Tabpuensn O. C., TecThl, 3aAa4i U yOpaXHEHUs: y4eO. mocodue sl CTy[. YUpexJACHUIH
cpen. mpod. obpazoBanus. / ['abpuensu O. C., JlsicoBa I'. I'.. — MockBa : U3narenbckuii HeHTP
"Akanemus", 2017.

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PecypChl

1. https://www.yaklass.ru/. — lata nocryna: 24.04.2023.
2. https://resh.edu.ru/. — Jlata noctyna: 24.04.2023.

DJIeKTpPOHHbIe HH(OPMAILHOHHBIE PeCyPChI

1. http://school-collection.edu.ru/. — Jlata qoctyma: 24.04.2023
2. https://media.foxford.ru/chemistry_online/. — Jlata noctymna: 24.04.2023.
3. https://chem-ege.sdamgia.ru/ . — [lara nocryna: 24.04.2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «Xumusp»

KOHTpOJIB U OLCHKa pE3yJibTaTOB O6y‘l€HPISI OCYHICCTBIIACTCA IPECIIOAaBaTCJicM B
mponecce MpoOBCACHUA IMPAKTUYCCKUX SaHHTI/II\/'I, TCCTHpOBaHHﬁ, KOHTPOJIbHBIX pa60T, a TaKXeE
BBITIOJTHCHU A O6y‘IaIOH_II/IMI/ICSI HHIAUBHUIYAJIbHBIX 3aJaHHM. Pe3yHBTaTBI 06y‘-I€HI/I$I OIIPCACIIAIOT,
qTo 06yqaloumec;1 JOJIXKHBI 3HATh, IIOHUMATbh U ACMOHCTPHPOBATE IO 3aBCPHICHUNU H3YUCHUA

npeaMera.

Jisa popmupoBaHUs, KOHTPOJISL U OLIEHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOTO Mpeamera
UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, PECTABIIAIONMIAs COO0N KOMILIEKC YIeOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3ylbTaTaMu OOydeHHS U Cc(HOPMYITHPOBAHHBIX C Y4ETOM
OI'OC COO (mpeametnbie pe3yabrathl no npeamety) u @I'OC CIIO.

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIUSA MepONpUsITUS
OK 01. Beibupars Pl Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Tecruposanue
CIIOCOOBI penIcHHs 3a/1a4 P2 Tema 2.1,2.2,2.3,2.4,2.5 YcrHblil onpoc
npodecCuoHAIbHON XUMHUYECKUU
NEeSATEIbHOCTH JUKTaHT
MIPUMEHUTEITEHO NunuBunayanbHas
K pa3JINuYHbIM KOHTEKCTaM CaMOCTOSITEIIbHAS
paborta
[IpencraBnenue
pE3ynbTaTOB
MPAKTUYECKUX
pabort
Kontponbnas
pabota
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OK 02 Ucmnonp30BaTs
COBpPEMEHHBIE CPEICTBA

Pl Tema l.1,1.2,1.3,1.4,1.5,1.6,1.7
P2 Tema2.1,2.2,2.3,2.4,2.5

TectupoBanue
YeTHbII onpoc

MoKCKa, aHaJIn3a u VIHuBUyaIbHAS
EEE)? HNII):TEEH; CaMOCTOSITeNIbHAS
I/IH(I)OII;MaEI/IOHHBIe TEXHOJIOTUH patora
TSI BHITIOJTHEHUS 3a7a4 lpencrasnenme
poQeCCuoHaNTbLHOM pe3yJIbTaTOB
MEeATEIbHOCTH HPaKTHYECKNX
pabor
OK 04 SddexrnHO Pl Tema 1.1,1.2,13,1.4,1.5,1.6,1.7 | Tecrupoanue
B3aMMO/ICIICTBOBATH U P2 Tema2.1,2.2,2.3,2.4,2.5 YcTHBIN onpoc
paboTaTh B KOJIEKTUBE U NunuBuayanbHas
KOMaH/ie CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pE3yNbTaTOB
MPaKTUYECKUX
pabort
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OK 07 CogeiicTBOBaTH

Pl Tema l.1,1.2,1.3,1.4,1.5,1.6,1.7

NupuBunyanbHas

COXPAHEHHUIO OKpYXarolien P2 Tema 2.1,2.2,2.3,2.4,2.5 CaMOCTOSTEJIbHAS
Cpelbl, pECYpcoCcOEpeKEHHUIO, pabota
MIPUMEHSTH 3HaHUSI 00 [IpencraBnenue
W3MEHEHUHU KIIMMaTa, pe3yJIbTaToB
MIPUHIIHAITEI OEPEKITUBOTO MPAKTUIECKIX
MIPOU3BOJICTBA, 3PPEKTUBHO pabor
NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUSIX
1K 3.1 YuacTBoBaTh B Pl Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Tectuposauue
IUTAHUPOBAHU PaOOTHI P2 Tema2.1,2.2,2.3,2.4,2.5 YcTHBIN onpoc
nepcoHaa NunuBuayanbHas
MIPOU3BOJICTBEHHOTO CaMOCTOSITEIIbHAS
10/Ipa3IeJIeHUs pabora
IIpencraBnenne
pE3ynbTaTOB
MPAKTHICCKHIX
pabort
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