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1. OBIIAS XAPAKTEPUCTUKA PABOYEM NPOT'PAMMBbI
OBIIEOBPA3OBATEJIBHOI'O ITIPEIMETA «XUMMUS»

1.1. MecTto npeamera B cTpyKType o0pasoBartenbHoii nporpammsel CIIO:

O0meoOpa3zoBaTenbHBIN MpeaMeT «XUMUS» H3ydaeTcsl Ha 0a30BOM YPOBHE U SIBIISCTCS
o0si3aTeNbHOM  YacThio  00IIe00pa3oBaTeNbHOrO  IUKIA  y4eOHOTO  IUIaHa  OCHOBHOM
npodeccHoHaIbHOM 00pa30BaTEIbHON IPOTPAMMBI CPEIHEr0 NPodheccroHaNnbHOro 00pa3oBaHUs
- TporpaMMbl TOJTrOTOBKH CIICUAIMCTOB CpEeNHEro 3BeHa mo cnenuainbHoct 44.02.02
[IperoraBanme B HaYaIbHBIX KiIaccax.

1.2. llesb ¥ IuIaHUpPYyeMble Pe3yJIbTAThI 0CBOEHUSI Y4eOHOI 0 MpeMeTa:

Hean: dopmupoBaHue y CTYACHTOB MPEACTABICHUS O XUMHYECKON COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOH KapTHHBI MHpa KaK OCHOBBI TPHHATHS PEIICHWA B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHOM Cpeie.

3anayu npeamera:

1) chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHUYECKUX MTPOIIECCOB H
SIBIEHUM B OKpYXKalolled cpeae, UEIOCTHOM HaydHOW KAapTUHBI MHUpPa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTaHWMYECKUX W OPTaHWMYECKUX BEIIECTB,
YpaBHEHHS XUMHYECKHX pEaKLIHi, OOBACHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XUMHYECKUX 3KCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEICHHS MPOCTEUIINX XUMUYECKUX SKCIIEPUMEHTAIbHBIX
Hcce0BaHUM ¢ COOTIOICHUEM TTpaBUiI O€30TIaCHOTO OOpAICHUS C BEIIECTBAMH U JTA00PaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HH(GOPMAIINI0O XUMUYECKOTO XapaKTepa U3 pa3iuuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh YMEHHS TMPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEIBHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOLIECCOB;

6) cdopMupoBaTh MOHHUMAHUE 3HAYUMOCTU JOCTHKEHMH XUMHUYECKOH HayKu U
TEXHOJIOTUH JJIs1 pa3BUTHSI COIIMAILHOM U MTPOU3BOJCTBEHHOM cep.

Oco6oe 3HaueHue npeameT umeet npu GopmupoBanuu u pazsutur OK 02, I1K 1.2.



IInanupyemMble pe3yJbTaThl 0CBOeHHS 001eo0pa3oBaTenbHOro npeamera B coorBercrenu ¢ ®I'OC CIIO u Ha ocHose ®I'OC COO:

Koa n HaumeHoBanune
dopmupyembIx
KoMIeTeHIuii

Ilnanupyembie pe3yJbTaThl 0CBOEHHS U CHMILINHBI

Oommue

IIpeameTHBIe (IMCUMILINHAPHDIE)

OK 02.
Hcnonb3oBath
COBpEMEHHbIE

cpencTsa
TIOMCKa, aHaJIN3a
u
HWHTEpIpeTau
nHpOPMAITUH U
nH(pOpMaImoHH
bIe TEXHOJIOTUHU
JUTSl BBITTOTHEHUS
3aga4
npodeccroHab
HOU
JeATeIbHOCTH

B yacTtu TPya10BOro BOCIIUTAHUSA:

- TOTOBHOCTh K TPY/Iy, OCO3HAHUE LIEHHOCTH MAacTEpPCTBa,
TpyAoIooue;

- TOTOBHOCTb K aKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKON
u COLMATTEHOM HaIPaBJICHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATh,  IUJIAHUPOBATH W CaMOCTOSITEIIBHO
BBITIOJTHATD TAKYIO JESITEIIbHOCTE;

- HHTEpec K pa3nuuHbiM chepam mnpodeccruoHaNbHOM
JIeSITENBHOCTH,

OBaanenue YHHBEpPCAJIbHbIMH
NMO3HABATEIbHLIMU A€l CTBUSIMH:

a) 0a3o0Bble JOrUYecKUe JelCTBUS !

- CaMOCTOSITEIHHO (OPMYIUPOBATh W AKTyaJU3HPOBATH
pobJieMy, paccMaTprBaTh €€ BCECTOPOHHE;

- YCTaHABIMBAThH CYIIECTBEHHBIA MPHU3HAK MM OCHOBAHHS
JUTSI CpaBHEHUS, KJIacCH(DHUKAITIH 1 0000IIECHNS;

- OMpEAENATh eI AeATENTbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUH UX JOCTHKECHHS,

- BBIBIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JEITEIHHOCTH, OIEHHBATH
COOTBETCTBHE pE3YNbTATOB IENSIM, OIEHWBATH PHCKH
MTOCTIEICTBUH JAEATEIIbHOCTH;

- pa3BUBaTh KpPEATHBHOE MBINUICHHE TIIPH PEIIeHUU
YKU3HEHHBIX MTPOOIIEM

0) 0a3oBbIe HCCIEN0BATEIbCKHUE TeHCTBUA:

- BIAJETh HaBbIKAMH y4eOHO-HCCIENOBATEIbCKOW U
MPOEGKTHOW  JIEATENIbHOCTH, HAaBBIKAMH  pa3pelieHHs
pooIem;

- BBIABIATh  NPUYMHHO-CIEACTBEHHBIE  CBSI3U U
aKTyallu3UpOBaTh 3ajady, BBUIBHTaTh THUIIOTE3y ee
pelIeHus, HaXOqUTh apTYMEHTHI JIJIS IOKAa3aTeIhCTBA CBOUX
YTBEPIKJICHUH, 3a/1aBaTh IApaMEeTPhl U KPUTEPUH PELICHUS;

y4eOHBIMH

MPOTHUBOPEYUS B

- BJIQJIETh CUCTEMON XMMHYECKUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIIOJAraroline
HOHATUS (XMMHUYECKHH 3JIMEHT, aTOM, JJICKTPOHHas o0ojiovyka aToma, s-, p-, d-
3JIEKTPOHHBIE opOuTanu aTOMOB, WOH, MOJIeKyJIa, BaJICHTHOCT,
QJICKTPOOTPULATEIIbHOCTD, CTCIICHb OKHUCJICHUA, XUMHNUYCCKas CBA3b, MOJIb, MOJIsIpHAA
Macca, MOJSPHBIA 00beM, YrIepoaHbli cKkener, (yHKIMOHAJbHAS TPYIIa, paJuKall,
M30MEpHS, U30MEPBI, TOMOJIOTHYECKUH s, TOMOJIOTH, YTIIEBOJOPObI, KUCIOPOI- U
a30TCoJiepKalllie COCAMHEHHS, OHOJIOTHYECKH AaKTHBHBIC BEIIeCTBa (YIJIEBOIHI,
KUPBI, OENKW), MOHOMEp, TOIHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISPHBIC
COCIUHCHU, KpuUCTAILINYCCKaA pEUICTKaA, THUIIbI XUMHYECCKHUX peaKImﬁ
(OKHCIUTETHHO-BOCCTAHOBHUTENBHBIE, 3K30-M J3HIOTEPMHUYECKHE, PEAKIMH HOHHOTO
o0MeHa), pacTBOP, AJIEKTPOIHUTHI, HEITIEKTPOIUTHI, JIEKTPOTUTHIECKAs AUCCOLINALIN,
OKHCITUTENh, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOHW pEaKIHH, XUMHUYECKOE
paBHOBECHE), TEOPUH W 3aKOHBI (TEOPHUS XHUMHUYECKOT'O0 CTPOCHWS OPTaHWYECKHX
BemectB A.M.  bByriepoBa, Teopus = BIEKTPOIUTHYECKOM  JTUCCOIMAIINH,
nepuomudeckuit  3akoH J[.MI. MenngeneeBa, 3aKOH COXpaHEHHsS  MaccChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHU SI3BIK XUMHHU, (DAKTOIOTMYECKHE CBENCHHS O
CBOIWCTBax, COCTaBe, MONy4YeHHMH W OE30MacHOM WCIOIb30BAHUH BaKHEHIINX
HEOPTraHWYEeCKUX W OPTaHMYECKHX BEMIECTB B OBITY W MPAKTHYECKOW NEATENbHOCTH
YeNTOBEKa;

- YMEThb BBISBIATH XapaKTEpHbIE MPHU3HAKA M B3aUMOCBS3b HM3YYEHHBIX MOHSATHH,
MPUMEHSATh COOTBETCTBYIOIIME TIOHSATHS TIPH ONHCAHWH CTPOGHUS W CBOWCTB
HEOPTaHWYEeCKUX W OpraHMYeCcKHX BEIECTB M WX MPEBPAIlCHUH; BBISBISATH
B3aMIMOCBSI3b XWMHYECKUX 3HAHUH C TIOHATHSMH W TIPEACTaBICHUSAMU JPYTHUX
€CTeCTBEHHOHAYYHBIX TIPEAMETOB;

- YMeTh UCIONH30BATh HAUMEHOBAHUS XWMHYECKUX COCTUHEHHHA MEXKIyHAPOAHOTO
COI03a TEOPETHUYECKON W MPUKIIAIHOW XMMUU W TPUBHATHHBIE HA3BaHUS BaKHEHIIINX
BEIIECTB (ITHJICH, alleTHIIeH, TINIeprH, (PeHo, (popMaNbIeru, YKCyCHas KHCIIOTa,
TJIALWAH, YTapHBI Ta3, YIJIEKUCIBIA ra3, aMMHaK, TralieHas W3BeCTh, HerameHas
W3BECTh, TMUTHEBAs COMa W JIPYTHX), COCTaBIATh (OPMYIIBI HEOPTaHWUYECKUX U
OpPTaHMYECKHUX BEIIECTB, YPAaBHEHUS XUMHYECKUX pPEAKIUH, OOBSICHATH MX CMBICI;
MOJITBEPKAATh XapaKTEepHbIE XMMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIUMHU
SKCIEPUMEHTAMH U 3aMTUCSIMH YPaBHEHUN XUMUYECKUX PEaKITHii;

- yYMeTh YCTaHABIMBATh TPHUHAUISKHOCTh W3YYCHHBIX HEOPTaHUYECKHX U
OpraHMYECKUX BEIIECTB K ONPEICIEHHBIM KlaccaM M TpYINaM COEIWHEHHH,




Koa n HammeHOBaHue
¢opmupyembIx
KOMIeTeHIuii

Ilnanupyembie pe3yJbTaThl 0CBOEHHS U CHUILINHBI

Oommue

IIpeameTHBIe (IMCHMILINHAPHDIE)

- aQHaJIM3UPOBaTh MOJYYEHHBIE B XOJI€ PEIUEHHUS 3alaud
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JTOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

- yMeTb TEPECHOCHTh 3HAHHUS B TIO3HABATEIBHYIO |
MPaKTUYECKYIO 00JIACTH KU3HEACATCIBHOCTH;

- YMETh WMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX
obJacTe;

- BBIIBUTAaTh HOBBIC WJCH, TNpearaTh OPUTHHAIBHEIC
TIOIXO/IBI M PEIICHUS;

- CITOCOOHOCTE MX MCIIOIL30BAHUS B IO3HABATEILHOM U
COLIMaJIbHOM MPaKTUKE

XapaKTepU30BaTh UX COCTAB M Ba)KHEHIIME CBOWCTBA; OMPENENITh BUAbI XUMUYECKUX
cBs3ell  (KOBaJeHTHas,  MWOHHAs,  MeTaJuIMdecKas,  BOJOpPOJHAs),  THIIbI
KPHUCTAIIMUECKUX PEIIETOK BEHIECTB; KIaCCU(PHUINPOBATh XUMUYECKHE PEaKIUH;

- chopMUpPOBaTh MpEACTaBICHUS: 0 XUMHUUYECKOU COCTaBJISIIOLLIEN
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUH B NIO3HAHUU SBJICHUM MPUPOBI, B
(hopMHpPOBAaHUHM MBINUICHHS W KyJIbTYphl JIMYHOCTH, €€ (yHKIHOHAJIBHON
IrpaMOTHOCTH, HEOOXOAMMOH JUIsl pElIeHUs MPAKTHYECKUX 3aJad U SKOJIOTHYECKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHOM Cpene;

- YMETh IPOBOJIUTH PACUEThl 0 XUMHUECKUM (HOpMyJiaM U YpaBHEHUSIM XHUMHYECKHX
peaKnuii ¢ UCIONIb30BaHHEM (U3UUECKUX BEIWYHH, XapaKTEpU3YIONIUX BEIIECTBA C
KOIIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE YCIIOBHS) Ta3oB,
KOJIMYECTBA BEIIECTBA; HCIOIB30BaTh CHCTEMHBIE XUMUYECKNE 3HAHUS ISl IPUHATHS
pemeHnii B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM

IK 1.2.
Opraamn3oBsIBaT
b TIpoIIecc
o0ydeHus
00yJaroImuxcs B
COOTBETCTBHU C
CaHHTAPHBIMHU
HOpMaMH U
MPaBHIIAMHU.

B 00/1acTH IIEHHOCTH HAYYHOTO MO3HAHMS
- cOpMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU

MPaKTHKH, OCHOBAaHHOTO Ha  JWajore  KyJIbTyp,
CIIOCOOCTBYIOIIIETO  OCO3HAHWIO  CBOEr0  MecTa B
TTOJIMKYJTETYPHOM MHPE;

- COBEpIIECHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOU

KyJIBTYpPbI KaK CPEICTBA B3aMMOJICHCTBUS MEXKAY JIIOJbMH U
[IO3HAHUSI MUPA;

- OCO3HAHUE IICHHOCTH HAyYHOH JeATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIATh  IPOGKTHYI0 M  HCCIEIOBATEIBCKYIO
JeATeIbHOCTh MHAUBUIYAIBHO U B TPYIIIIE;
OsiageHue YHUBEPCAIbHBIMH
N03HABATEIbHBIMH A€ CTBUSIMU:

B) paborta ¢ uHopmanmeii:

yueOHbIMH

- BJIaJACTb HaBBIKAMHU ITOJIYYCHUA I/IHCI)OpMaLII/II/I us3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATECIBbHO
OCyHICCTBJIATL  IIOUCK, aHAJIM3, CHCTCMATU3aAllUI0 U

HHTEpIpEeTauio HHPOPMAUK Pa3InYHbIX BUAOB U (HOpM
MIPEACTaBICHUS;

- YMCTh IUUIAaHUPOBATh M BBIIIOJIHATH XUMHYECKUN OKCIICPUMCHT (HpeBpameHI/m
OpPraHUYECKHX BEIIECTB IPH HATPEBaHUM, ITONYyYEHHWE JTHIICHA M H3YYCHHE €ro
CBOMCTB, Ka4eCTBEHHBIC PEAKIMM Ha AaJBJCTUIBI, KpaxMmall, YKCYCHYIO KHCIOTY;
JieHaTypanusi OCNKOB TP HArpEBaHWHW, I[BETHbIC PEAKIMU OCIKOB; IMPOBOJHUTH
peakIiu MOHHOTO OOMEHa, ONpPEENsITh Cpely BOJHBIX PACTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- U XJIOPHJI-AaHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh
JKCIIepUMEHTAIbHBIC 3a1a9H 1Mo TeMaM "Meramsl" 1 "HemeTamsl'") B COOTBETCTBHH
C TMpaBHJIaM{ TEXHUKM OE30MaCHOCTH TMpH OOpalleHUH C BelleCTBAMH U
nabopaTopHbIM  O00OpYIOBAHWEM; MPEICTABISITh  PE3YIbTATHl  XUMHUYECKOTO
JKCIeprMeHTa B (opMe 3alMuCH YpaBHEHUH COOTBETCTBYIOIIMX pEAaKIUU |
(hopMyIUpOBaTh BBEIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

- yMeTh aHAIM3UPOBATh XHMHUYCCKYI0 HH(OpMAIHIO, TONYy4aeMyK) U3 Pa3HBIX
MCTOYHHUKOB (CPEACTB MacCcoBOi mHpopMarmu, ceTb HTepHET U ApyTHe);

- BIaJIeTh OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS BENICCTB M XHMHYCCKHX
SBIICHUH (HAOII0IeHNe, 3MepEHHe, SKCIIEPUMEHT, MOJISITUPOBAHIIE);

- YMETh TPOBOUTH PACUCTHI MO0 XUMHUECKUM (HOPMYJIaM U YPaBHCHHUSIM XHUMHYECKIX
peakiuii ¢ UCIONb30BAHNUEM (DH3MUECKUX BEIMYUWH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMAallbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA; UCIONb30BaTh CUCTEMHBIC XUMUYCCKUE 3HAHUS JIJISI PHHSATHS
pCLICHNH B KOHKPETHBIX JKU3HEHHBIX CHTYAIlUAX, CBSI3AHHBIX C BEIISCTBAMH U HX
PUMEHEHHEM




Koa n HammeHOBaHue
¢opmupyembIx
KOMIeTeHIuii

Ilnanupyembie pe3yJbTaThl 0CBOEHHS U CHUILINHBI

Oommue

IIpeameTHBIe (IMCHMILINHAPHDIE)

- co34aBaTh TEKCTHl B Pa3lMYHBIX (opMaTax ¢ y4eToM
Ha3Ha4YeHHS WHPOPMAIIUH U LETIEBOI ayAMTOpUH, BBIOHpas
ONTHUMAJILHYIO (OPMY MPEACTABICHHS U BU3YaIN3aIUH;

- OLIEHHBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OPMAIUH,
€€ COOTBEICTBUE IPAaBOBBIM U MOpPaJIbHO-3TUYECKUM

HOpMaM;
- WUCMONB30BaTh  cpeAcTBA  MHOOPMALMOHHBIX |
KOMMYHUKaIIMOHHBIX TEXHOJIOTU I B peleHuu

KOIHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHU3aIl[MOHHBIX
3aja4 ¢ coOMIoIeHNeM TpeOOBaHUN dYPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHusl, IPaBOBBIX U
3THUYECKUX HOPM, HOPM MH()OPMAIIMOHHOW 0E301aCHOCTH;
- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHdopMaruu, HHGHOPMAIMOHHON 0€30IIACHOCTH JINYHOCTH,




2. CTPYKTYPA U COAEP’)KAHUE YUEBHOI'O ITPEIMETA

2.1. O0bemM yueOHOTO mpeaMeTa:

Bua yueOHo# paGoThl

Oovem uacoe

Y4eOHas Harpy3ka (Bcero), B TOM 4ucJjie npogecCuHoOHAJIbLHO — 72
OpPHEHTHPOBAHHOE CO/lepPKaAHHUe
AyauTopHas yyeOHasi HArpy3Ka (Bcero) 8
B TOM YHCIJIE:
— JIEKIAH 4
— IlpaxTtnueckas noaroroska (JlaboparopHsie paboThI) 4
— camocTosTeNnbHas paboTa 64

— TPOMEXYTOYHAs aTTecTanus B popme
oughgepenyuposanro2o 3auema




2.2. TeMaTH4eCcKHH IUIAH U COAEpP:KaHHUe Y4eOHOr0 mpeaMera

O0BeM YacoB

HaumenoBanue Conep:kanue y4e0HOro MaTepuasia (0CHOBHOE U MPo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), 8 . ¢ T
pa3aeyioB U TEM JadopaToOpHbIe U NPAKTHYECKUE 3aAHATHSL, IPUKJIATHON MOLYJIb \E o é S KOMICTCHIMM
2 = |3
Pazjen 1. OcHOBBI CTPOeHMS BellleCTBA 0 0 0 OK 02
Tema 1.1. OCHOBHOE COIepKaHHe 0 0 0 K 1.2
Crpoenue atomoB | TeopeTnueckoe o0yueHue 0 0 0
XAMHIICCKAX CoBpemeHHass MOJENb CTpoeHHss atoMa. CHMBOJMYECKHH S3bIK XUMHHM. XHUMHYECKMH DIIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(MuUrypamus atoma. Kiaccupukaiuss XMMHAYECKAX JIEMEHTOB (s-, P-, 0-31eMeHTHI).
fipupona BanentHele  oNeKTpOoHBI.  BajeHTHOCTb.  DJIEKTpOHHAas  mpupojga  xumudeckoit  cesmu.| 05 | 0 [ 2
XUMHHCCKON DNEeKTPOOTPUIIATEIBHOCTh. BHIBI XMMHUYECKOW CBSI3U (KOBAJICHTHAs, HWOHHAs, MeETaJUTMYecKas,
CBA3N BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTuyeckue (1a00paTOpHbIE) 3aHATHS 0 0 0
Pemenne 3amanmii Ha HCHOIB30BAaHME XHMMHYCCKOM CHMBOJUKH W Ha3BaHUM COCAWMHEHHI II0
HOMEHKIIATYpE MEKIYHAPOIAHOIO COK03a TEOPETUYECKOW W NPUKIAAHOM XMMHU M TPHUBHAIBHBIX
HA3BaHMU IS COCTABJIECHUS XHMHUYECKMX (OPMYI JBYXaTOMHBIX COEIMHEHMH (OKCHIOB, CYIb(HIOB,
THAPUIOB U T.I1.) U JPYTUX HEOPTaHUUECKUX COEIMHEHUM OTIENbHBIX KIaCCOB. 0 [05] 2
[TpakTHUYeCKKE 3aJaHusl HA YCTAHOBIICHHE CBSA3H MEKIY CTPOEHHEM aTOMOB XMMHUYECKUX DJIIEMEHTOB M
MEPUOIUUECKAM H3MEHEHHEM CBOMCTB XHMHUYECKHX DJIEMEHTOB U UX COEIMHEHHH B COOTBETCTBHHU C
noJjoxenueM I1eproIn4ecKoi CHCTEMBIL.
Tema 1.2. OcHOBHOE coJiep:KaHue 0 0 0 OK 02
Ilepnonnyeckuii | IMpakTudeckue (J1a00paTOpPHbIe) 3aHATHS 0 0 0 K 1.2
3aKOH U TaOuia [Meproauueckas cucTeMa XUMHYECKUX 3eMeHToB J[. M. Menpeneesa. OU3MYECKUN CMBICI
JA.1. Mennieneena IMepuoauueckoro 3akona J.1. MenzeneeBa. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHYECKUX
3IIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHUEM
XUMHYECKOT0 3j1eMenTa B [leproandeckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYECHHUE
[Tepuonnueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX 0 05 2
XMMHUYECKUX DIIEMEHTOB. ’
PerreHre mpakTHKO-OpPUCHTUPOBAHHBIX TEOPETHUESCKUX 3aIaHUN Ha XapaKTePU3AIMI0 XHMHUCSCKUX
3IIeMEHTOB «MeTalTndecKue / HeMeTaUTMIeCKUE CBOMCTRA, JICKTPOOTPHUIIATEIBHOCTh XMMUIECKUX
3JIEMEHTOB B COOTBETCTBHH C UX DJICKTPOHHBIM CTPOCHUEM H MOJIOKEHHEM B IEPUOTHUCCKON CHCTEME
XUMH4YecKkuXx 3neMeHToB JI.1. MeHaeneeBay
Pa3nesn 2. XumMnueckne peakuuu 0 0 0




O0BbeM YacoB

HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aesioB U TeEM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb % 2 Eg g e
= O
Tema 2.1. Tunsr | OcHOBHOE COIepIKAHNE 0 0 0 OK 02
XUMHUYECKHX Teopernueckoe o0yueHne 0 0 0 IK 1.2
peakiui Knaccugukanus u THIIBI XAMUYECKUX PEAKIU C y9acTHEM HeOpraHndeckux BemiecTB. CocTaBieHne
ypaBHEHUH peaKiuii COeANHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHCIICHHUSI-BOCCTAHOBJICHHSI.
YpaBHEHHS OKHCIICHUSA-BOCCTaHOBICHUS. CTeneHb okuciieHus1. OKUCIIUTETh H BOCCTAHOBHUTEITb. 05| 0 2
CocraBiieHHE U YpaBHUBAHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOIOM 3JICKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIHH B TPUPO/IC, TPOU3BOICTBEHHBIX MPOIIECCaX U
YKU3HEIEATCILHOCTH OPraHN3MOB
IIpakTnyeckue (J1aGOopaTOpHbIE) 3aAHATHS 0 0 0
KonuuectBenubie OTHOMICHHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHH U PAaCUeThl IO
YpaBHEHHMSIM XMMHYECKHX peakinuid. Moyib Kak eIWHHIIa KOJIMYecTBa BemiecTBa. MoJisipHas macca.
3aKOHBI COXpPAHCHHSI MAcChl M DHEPrHH. 3aKoH ABorajapo. MosipHbIH 00beM Ta3oB. OtHocutenpHass| 0 | 0,5 [ 2
TUTOTHOCTH Ta30B. PacueTsl M0 ypaBHEHUSM XHMHUYECKHX PEaKIUil ¢ MCIIOIb30BaHUEM Macchl, 00beMa
(HOpMaJTbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIIECTBA
Tema 2.2. OcHoBHOE coiep:KaHue 0 0 0 OK 02
ONEKTPONINTHYECKA | TegpeTnyecKkoe 0GydeH e 0 0 0 1K 1.2
A MCCOIHMAIMA N Teopys sneKTpOIMTHIECKOH aucconrani. VIOHbI. DIEKTPOIMTHI, HEAIEKTPOJIUTHL. Peakiuin HOHHOTO
MOHHbIH 0OMeH obmena. CocrapieHue peakluii HOHHOTO OOMEHAa ITyTE€M COCTaBJICHUS MX HOJHBIX M COKpalleHHBIX| 1 0| 2
WOHHBIX YpaBHeHUI. KHCI0THO-0CHOBHBIEC peakimu. 3aaHus Ha COCTABJICHNUE HOHHBIX PEeaKIui
IIpakTHyeckue (1a6opaTopHbIE) 3aHATHS 0 0 0
HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIMYECTBY UCXOIHBIX H 00Pa3yIOIIMXCS BEIIECTB) U MPHU3HAKOB
XUMUYECKUX peakiuid. [IpoBeneHue peakiyi HOHHOTO 0OMEHa, OTPEIEIICHUE CPEIbl BOJIHBIX 0 |05] 2
pacTBOPOB. 3aJlaHKsI HA COCTABJICHHE HOHHBIX PEaKITHi
Pa3znea 3. CTpoeHue U CBOIICTBA HEOPraHMYECKHUX BEleCTB 0 0 0
Tema 3.1. OcHOBHOE COjIep:KaHue 0 0 0 OK 02
Knaccuduxanus, | Teopermueckoe o0yqenue 0 010
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O0BbeM YacoB

HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aesioB U TeEM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb Els g g e
s |8

HOMCHKIATYpa ¥ |[Tpeqmer Heopranudeckoi xumuu. Kiaccudukanus HeopraHudeckux BemecTB. [IpocTbie u croxHbIe IK'1.2
CTpOCHHE BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEUIECTB (OKCUIbI, TUAPOKCHIBI, KHCIOTHI, COJIN).
HCOPTraHUICCKUX | B3agMOCB3b HEOPraHMUECKUX BEIIECTB. ATperatHple COCTOSHUS BemecTBa. Kpucrammmueckue u
BCHICCTB amopdHblie BemecTBa. THITBI KPUCTATUTMIECKUX PEIIETOK (aTOMHAs, MOJIEKYIApHAast, HOHHAs, 051 0 2

MeTandeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN PEIIeTKH.

3aBHCHMOCTh XUMHUYECKOH aKTUBHOCTH BEIIECTB OT BHJIa XUMHUYECKOW CBSI3M M THUIA KPUCTATUINIECKON

pemeTky. [IpuanHBl MHOTOOOpa3ns BEIIECTB

CamocTrosiTejibHasi paboTa 0 0 0

HomeHknaTypa HeopraHHUECKUX BEIIECTB: Ha3BaHHUE BEIIECTBA HCXOMS U3 UX XUMUYIECKON (OPMYITBI

WA COCTaBJICHUE XMMHUYECKOW (POPMYITBI MICXO/IS M3 Ha3BaHUS BEIIECTBA IT0 MEXKTyHAPOIHOH

(MIOIAK) nnu TpuBUaNbHON HOMEHKIIATYpE.

Pemenne mpakTHUECKMX 3alaHUA MO KiIacCH(UKAIMH, HOMEHKIATYpe M XHUMHYECKHM (opMyrnam

HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX KJIacCOB (yrapHbIA Ta3, YrIIEKUCIbIA ra3, amMmmuak, ramenas| O 0 4

W3BECTb, HETalIeHasi U3BECTh, MUTHEBAs COAA U IPYT'HX): Ha3bIBATh U COCTABIATH (POPMYIIbl XUMHYECKUX

BEIECTB, ONPENESATh MPUHAATICKHOCTh K KIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeicTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).

[Touck nHGOPMALIIY 1TO HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMyiaMm
Tema 3.2. ®uzuko-| OCHOBHOE cojiep:KaHNe 0 0 0 OK 02
XUMHYECKUE Teoperuueckoe o6y4uenue 0 0|0 IIK 1.2
CBONCTBA Merannsl. O6mue Gusnyeckre ¥ XUMUUYECKHE cBoiicTBa MeTamioB. CrocoObl MOaydeHus. 3HaYeHue 2
HCOPraHWHUCCKUX | yjeTannoB M HEMETAWIOB B NPHPOJE U KM3HENEATENBLHOCTH 4eloBeKa M OpraHmsMoB. Kopposus 0
BOLIECTB METAIJIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3HH

Hemeramnpl. OOmue ¢Qusnyeckne M XUMHYECKHME CBOWCTBA HEMETaUIOB. THUIUYHBIE CBOMCTBa 2

nemetaiioB [V— VII rpynn. Knaccudukamnus u HoMmeHK1aTypa coequHeHni HeMeTamioB. KpyroBopoTst 0,5 0

OMOTEHHBIX PJIEMEHTOB B IPUPOJIE

XVMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIEeCTB (OKCHIOB, THAPOKCUIOB, KUCTIOT, 2

coleit u Jip.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHUH, 0

BBICIIIUX OKCHUJIOB M THAPOKCHUIOB

CamocrosiTesibHasi pabora 0 0 0

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIUN C y4yaCTHEM TMPOCTHIX M CIOXKHBIX HEOPTaHUYECKUX 0 0 5

BEIIECTB: META/VIOB M HEMETAJJIOB; OKCUIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX DSJIEMEHTOB;
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O0bem yacoB
HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aeaoB U TeM J1a0opaToOpHbIEe U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOLYJIb E a | & S EOMECICEIHY
2 = |3
HEOPraHWYECKUX KHUCJIOT, OCHOBaHMH © aM(OTEPHBIX THIPOKCHIOB; HEOPraHUYCCKUX COJICH,
XapaKTEPU3YIOLIUX UX CBOKCTBA.
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HA CBOMCTBA, COCTaB, IOJIyYECHHE U
0e30MacHOEe UCIOJIb30BAHWE BAXKHEWIIUX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
JIeSITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue 0 0 0 OK 02
Wnentndpukanus | CamocrosiTejabHas padora 0 0| O IK 1.2
HEOPraHWYECKUX | PemeHHe SKCHEPUMEHTANBHBIX 33/a4 MO XUMHUYECKMM CBOWCTBAM METAJIOB M HEMETAJUIOB, IO
BCIICCTB pAaclo3HABaHUIO U TIOJIYYEHUIO COEAMHEHUI METAJUIOB U HEMETAJIIOB.
Nnentudukanus HEOPraHUYECKHX BEIIECTB C HCIOJIL30BAaHUEM HX (U3HKO-XUMHUYECKUX CBOWCTB,| O 0 4
XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIC peaknuu Ha Cyib(par-, KapOoHAT- U XJIOPH]I-
AQHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX BelllecTB 0 0 0
Tema 4.1. OcHOBHOE co/lep:KaHue 0 0 0 OK 02
Knaccuduxanus, | Teopernueckoe o0y4enue 0 0| O IK 1.2
CTpOCHUE 1 [losiBneHne U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto u
HOMCHKJIaTypa 3HA4YEHHE OPTraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHH4CeCKUX XHUMHUYECKOE CTPOCHHUE KAaK MOPSAJIOK COECIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJE€HTHOCTH.
BCILECTB OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUSI OpraHudeckux coenuHeHnuii A.M. byrneposa.
YriepoaHblii CKeJleT OpraHu4eCKOM MOJEKYJbl. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT XMMHUYECKOTO
CTpPOCHHS MOJIeKYII. M3oMepust U H30Mephl. 051 0 2
[lonsitne o QynkunonanbHoit rpynme. Panukan. Ilpunnunel kinaccu@ukanuy OpPraHUYECKUX
coeMHeHUN. MexayHapo/Has HOMEHKJIaTypa M [PUHUUIBI HOMEHKJIATYyphl OPraHUYeCKUX
coenuHenuil. Ilonsrue 00 a3oTcoiepkaluX COECTUHEHHUSX, OUOJIOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBojax, skupax, Oelkax M Jp.), BBICOKOMOJIEKYISPHBIX COEIUWHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
CamocrosiTesibHas padoTa 0 0 0
Homenknatypa OpraHM4ecKMX COEIMHEHHMI OTIENbHBIX KJIACCOB (HACHIIIEHHbIC, HEHACHIIIEHHBIE U
apoMaTU4ecKHe YrieBOJAOPObl, CIIUPTHI, (DEHOIBI, adbACTUIbI, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.) 0 0 5
CocraBieHre TOMHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OpPMYT OpPraHMYeCKHX BEIIECTB OTACIHHBIX
KJIACCOB, HCIIOJIb3yd KX HA3BaHMS 10 CUCTEMATHYECKONW M TPUBUAJIBLHON HOMEHKIATYype (ITHIIEH,
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O0BbeM YacoB

HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aeyioB U TeM J1a0opaToOpHbIEe U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOLYJIb % o é; g (SOOI
= O
aneTuieH, TIuiepuH, (eHomn, dopmanbaerua, yKCycHas KHUCIOTa, TMIMH). Pacuersl mpocrteiimieit
(hopMyITBI OPraHNYECKOM MOJIEKYITBI, HCXOSl M3 2JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoOBHOE coJiep:KaHue 0 0 0 OK 02
CaoiicTBa Teoperuueckoe oGyuenne 0 0|0 MK 1.2
OpraHM4eCKuX ®U3NKO-XMMHUYECKUE CBOICTBA OPraHMYECKHMX COEAMHEHUN OTHAENbHBIX KJIaccoB (OCOOEHHOCTH
COC/IMHCHUI KJIaccu(UKaIMi U HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHYECKUH psi v o0mast popmyna; uzomepus;| 0 0 0
(bu3nvecKne CBOWCTBA; XUMHUYECKHIE CBOMCTBA; CIIOCOOBI TIOJTYYEHU):
— TIpeAeTbHBIE YIIEBOJOPOIB! (aJKaHBl M IMKJIOATKAHBI). [ OpeHre MeTaHa Kak OJUH M3 OCHOBHBIX 2
WCTOYHHUKOB TeTlIa B MPOMBIIICHHOCTH 1 ObITYy. CBOHCTBA MPUPOTHBIX YIIIEBOJIOPOI0OB, HAXOKICHUE B
MIPHUPOJIe ¥ TPUMEHEHHE AJTKaHOB; 0
— HempeJieNbHbIe (AJIKeHbI, AJIKMHBI U aJTKaIUEHbl) U apOMaTUYECKUE YIIIeBOI0poabl. 'opeHue aneTuieHa
KaK HCTOYHHK BBICOKOTEMITEPATYPHOTO TUIAMEHH ISl CBAPKH U PE3KH METAJUIOB
— KHUCJIOPOJICOAeprKallue COeTUHEHUs (CIIUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI M 3(PUPHI, aabAEeTHIbI 2
W KETOHBI, XHUPBI, yrieBoiapl). [IpakThueckoe MpUMEHEHHUE STUJICHTIUKOJSA, TimiepuHa, ¢enona.| 0,5 0
[Ipumenenne ¢dopmanbaeruaa, ameTaabieruiia, YKCYCHOM KHCIOTBL. Mblla Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOMCTBA MbLJia
— a30TCOJIEpIKAINEe COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, O€JIKH ). BBICOKOMOJIEKY IS pPHBIE COCTUHECHUS 2
(cuHTeTMyeckue W OMOJIOTMYECKH-aKTHBHBIE). MOHOMEp, TMOJHUMEp, CTPYKTYpHOE  3BEHO. 0
[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAINIPaBJICHUE €ro UCIIOIb30BaHUSI.
I'enetnyeckas CBs3b MEXK/Y KJIaCCAMH OPTaHUYECKUX COCTMHEHUN
CamocrosiTesibHasi padoTa 0 0 0
CBoiicTBa OpraHUYECKUX COEIMHEHUN OTIENbHBIX KJIaccOB (TpUBHAJbHAs M MeEXAyHapOAHAs 2
HOMEHKJIaTypa, XUMUYECKHE CBONCTBA, CIOCOOBI MOTYUEHHUs): TpeesibHbIe (AIKaHbl U IIUKIOaIKaHbl),
HemnpeenbHbIe (aJIKEHBI, ATKUHBI U alIKaJeHbl) U apOMAaTUYECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOJbI, 0 0
KapOOHOBBIE KUCIOTHI ¥ A(UPBHI, AJIbJICTH/IbI U KETOHBI, AMUHBI U aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
coeluHEHUs. 3a/laHusl Ha COCTaBJICHHE YpaBHEHHH XMMHMUYECKUX PEAKIMIl C y4acTHEM OpTraHHUYeCKUX
BEIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUS
CocraBinenne cxeMm peakuuid (B TOM 4YHClIEe TO TMPEAJOKEHHBIM IIETIOYKaM TMpeBpalleHuit), 2
XapaKTepPU3YIOIINX XMMHUECKHE CBOMCTBA OPraHUUECKUX COSTMHEHUH OT/IEbHBIX KIaCCOB, CITOCOOBI HX 0 0
MOJIyYeHUs] W Ha3BaHHWE OPraHUYECKUX COCAMHEHMH [0 TPUBUAIBHOW WIM MEXIYHApOJIHON
CHUCTeMAaTUUYECKOIl HOMEHKJIIAType.
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O0BbeM YacoB

HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aeaoB U TeM J1a0opaToOpHbIEe U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOLYJIb E a | & S EOMECICEIHY
= = |3S
PelieHre mpakTUKO-OPUCHTHPOBAHHBIX TEOPCTUYSCKMX 3aJaHUil Ha CBOWCTBA OPraHUYECKUX
COC/IMHCHUH OTJICNIBHBIX KIIACCOB
CamocrosiTejibHasi paboTa 0 0 0
Mo ienupoBaHie MOJIEKYJ M XMMUYECKHUX MPEBPAIICHU HAa TPUMEpe dTaHa, dTHiIeHa, anetmwienauap. | 0 0 2
Tema 4.3. OcHoBHOE coep:kaHue 0 0 0 OK 02
Wnentuduxans | Teopermueckoe oGyuenme 0 0] O K12
OPTafHHeCiX buooprannveckue coequHeHus. [IpuMeHeHHe W Ouojormyeckas poyib yrieBojoB. OKHCICHUE 2
p 2t p p yr A
BCINECTB, HX YIJIEBOJIOB — WCTOYHHMK DHEPrHHM JKUBBIX OpraHu3MoB. OONacTH TPUMEHEHHS aMHUHOKHUCIIOT. 0 0
SHateHme [Mpesparenust OenkoB MUINKM B opraHu3Me. buonormueckue ¢yHKiuu OenkoB. buonormueckue
ngMeHve HHe B ¢GbyHK1MK xupoB. Posib oprannyeckoil XuMuu B pelieHuH npo0sieM NuiieBoi 0€301macHOCTH
H;I;)F;S:(I)/IHI;ITBeHHOfI Ponp opraHuueckoil XuMUM B pelIeHUH TNpoOIeM 53HepreTudyeckoil 0e30macHOCTH, B Pa3BUTUU 2
ESTETBHOCTH MEIMLMHBI, CO3/IAHNH HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHUKOB DHEPIiH (anbTepHATUBHBIC UCTOYHUKH
HeIIOBEKA sHeprun). OMacHOCTh BO3ACHCTBHS HA )KHUBbIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB OTACIbHBIX KiaccoB | 0 0
(yrimeBomopopl, CIUPTH, (EHOJBI, XJIOPOPTAaHHYECKUE IMPOU3BOJHBIC, ATBICTHUABI U Ap.), CMBICI
MIOKa3aTelisl MPeIeNIbHO IOMyCTUMOI KOHIIEHTPAIUH
CamocrosiTesibHasi paboTa 0 0 0
Wnentnukanns opraHMYecKuX COeANHEHNH OTICBHBIX KIIacCOB (HA MPHMeEpe allbJeTHA0B, Kpaxmania,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.I1.) C UCIOJIb30BaHUEM MX (PU3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuid. JleHarypamms Oenka mpu HarpeBanuu. llpetHple peakiuu OenkoB.| O 0 2
Bo03HNKHOBEHNE aHAIMTHYECKOTO CUTHAJIA C TOYKH 3PEHHS XMMUYECKHX IPOLECCOB MPH MPOTEKaHUU
Ka4eCTBEHHOW PEaKIMH, O3BOJIIONICH HICHTU(GHINPOBATH PEUI0KEHHbIE OPraHNIeCKUE BENIECTBA
Pazpen 5. KuHeTH4eckne 1 TEpMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKkuuid 0 0 0
CkopocTb OcHOBHOE coep:KaHue 0 0 0 OK 02
XUMHYECKUX Teoperuueckoe oGy4uenue 0 0| o0 IIK 1.2
peaKiuu. CKOpOCTb peaklUM, €e 3aBUCUMOCTh OT PA3IMYHBIX (DAKTOPOB: MPHPOJbI PEArMPYIONIMX BEILIECTB,
XuMuiecKoe KOHIIEHTPAIIUK PEArupyloliuX BENIECTB, TEMIIEPATyphl W IUIOMIAJM PEAKIHOHHOW MOBEPXHOCTH.
PaBHOBCCHC Termnosbie 3QPEKTH XUMUUECKMX PEAKIMI. DK30- ¥ SHIOTEPMHUUECKHE, PEAKIIHH. 0 0o | 2
OOpaTuMOCTh peakiuidi. XUMHYECKOe PABHOBECHE M €ro CMEIIEHHE IO/ JACHCTBUEM pPa3JIMYHBIX
(aKTOpoB (KOHIIEHTPALIUS PEareHTOB WM MPOIYKTOB PEaKIUH, JaBICHNE, TEMIIEPATypa) Ui CO3IaHUs
ONITHMAJIBHBIX YCIOBUI NPOTEKaHHUs XUMUUeCKHX mporneccoB. [Ipunimm Jle [larense
CamocrosiTesibHas padoTa 0 0 0 OK 02
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O0bem yacoB
HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aesioB U TeEM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb Els g g e
= = |3S

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUM Ha aHau3 (PAKTOPOB, BIMSIONIMX HAa W3MECHECHHE K 1.2

CKOPOCTH XHUMHYECKOU PEaKIIMH, B T.4. C TIO3UIIHIA 3KOJOTUICCKH IIeJIECO00Pa3HOTO MOBEIACHHS B OBITY

Y TPYJOBOH JIEATEIHHOCTH B IEJIIX COXPAHEHHS CBOETO 3/I0POBhS U OKPYKAIOIIEH TPUPOTHON CPEJIbI. 0 0 4

Pemrenne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illarense s

HaXOXJCHHUS HAMPABJICHUSI CMCIICHUS PABHOBECHS XUMHUYECKOW pEakuu W aHaim3 (aKTOpOB,

BITUSTIONUX HA CMEIICHNE XUMHIECKOTO PAaBHOBECHS
Paznen 6. PacTBOpHBI 0 0 0
Tema 6.1. OcHoBHOE coep:kaHue 0 0 0 OK 02
TonsTne o Teopernyeckoe odyueHue 0 0 0 K 1.2
pactsopax PactBopenne kak ¢usnko-xumuueckuil mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB.

PactBopuMocth. MaccoBass 1078 pacTBOPEHHOro BemecTBa. (CMBICH MOKazaTens MpeIeabHO

JOITYCTUMOM KOHIICHTPAIIUHU B €T0 UCIOJb30BAHUE B OIEHKE IKOJIOTHUECKOM 0€30IacHOCTH.

[IpaBuna sKOJIOTHYECKU I1€1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LENSIX 0 0 1

COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH MPUPOTHON CPe/bl; OMACHOCTh BO3/IECHCTBUS Ha >KHUBbHIE

OpraHu3Mbl OMPE/IEIEHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUI HAa PACTBOPHI, UCIOJb3yeMble B OBITOBOW U

IIPOM3BOJICTBEHHON NESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE CoepKaHue 0 0 0 OK 02
Hccnenosarue CamocTosiTeabHast padoTa 0 l]o0|oO [IK1.2
CBOMCTB PACTBOPOB [pe i enpe 3amau Ha MIPUTOTOBJICHUE PACTBOPOB 0 0 2
IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE CO/iep:KaHme (CoepKaHne MPHKJIATHOT0 MOTYJIsI) 0 0 0
Pazngen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM JeTeJILHOCTH YeJI0BeKa 0 0 0 OK 02
Xumus B ObITy 1 |QOCHOBHOE CO/IEP/KAHHE 0 0 0 K 1.2
IPOU3BOJICTBCHHOH | TeopeTnueckoe 00yueHue 0 |]0]O
ACATCIIBHOCTH Hogeiimume 1ocTrkeHUs] XMMHUYECKOW HAYKW U XUMHUYECKOUW TeXHOJIOTHH. PoJib XuMuu B 00ecrieueHnn
1€JI0BCKa 9KOJIOTHYECKOH, SHEPreTHIEeCKON U MUIIEBON O€30MacHOCTH, Pa3BUTHH METUIMHGL. [[paBuia moucka u 0 0 1

aHaJlM3a XUMUYECKOW HH(POpMAIMK M3 pa3INYHBIX HCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas

JUTepaTypa, CpeicTBa MaccoBoi nHGopMalnu, cetb IHTEpHET)

IIpakTnuyeckas padora 0 0 0
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O0BbeM YacoB

HanmenoBanme Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), g ’ g ®opMupyeMbie
pa3aesioB U TeEM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb g g 5 R
2 = |3

[Touck m aHaNM3 KEMCOB O NMPUMEHEHMH XMMHYECKHUX BEIIECTB M TEXHOJIOTHMH C y4eTOM Oymayiiei

npoecCHOHANBPHOW ~ JESATENBHOCTH 10  TeMaM: BaKHEHIIME  CTPOUTENBHBIE  MaTepUalbI,

KOHCTPYKLMOHHbIE  MaTepHallbl, KPacKH, CTEKIO, KEpaMMKa, MaTepualbl Ul OIEKTPOHUKH,| o 5 0

HaHOMAaTepuaybl, TEKCTHJIBHBIE BOJIOKHA, WCTOYHUKM DJHEPrUU, OPraHUYECKUE W MMHEPAJIbHBIC

y10OpeHus, JIeKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUSI.

3amura: [IpencraBienne pe3yabTaToB pelieHns KelcoB B (hopMe MUHU-A0KIIAAa ¢ Ipe3eHTaluen

Hroro no npeamery:| 4 4 | 64
IIpome:xyTounast arrecranus ( AuddepeHUHPOBAHHBIH 324€T)
Bcero 72 4ac.
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3. YCJIOBUA PEAIN3ALIUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanuzanust mporpaMmbl  OCYLIECTBIISIETCS C MPUMEHEHHEM HCKIIOUUTENBHO TUCTAHI[MOHHBIX
00pa3oBaTeNbHBIX TEXHONOTUH C yueroMm [IpaBui NpUMEHEHWS OpPTaHW3ALMSAMH, OCYIIECTBISIOUINMU
00pa30BaTeNbHYIO IEITEILHOCTD, NEKTPOHHOTO 00yUYEHHS, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI
Opu peanu3amiyd  00pa3oBaTENbHBIX IPOrpamM, YyTBep:kAeHHBIX [locranoBnenuem IlpaButenbcTBa
Poccuiickoit ®enepaiuu Ne 1678 ot 11 oxra0pst 2023r. Ne 1678.

B xomnemke co3znana equHas sekTpoHHas uH(opMmarmoHHo-o0pasoBatensHas cpena (OMOC),
MPECTABISAIONAs COO0M COBOKYIMHOCTh 3JIEKTPOHHBIX WH()OPMAIMOHHBIX M 00pa30BaTENbHBIX PECYPCOB,
MHQOPMAIMOHHBIX M TEJIEKOMMYHHKAIMOHHBIX TEXHOJOTHH, COOTBETCTBYIONIMX TEXHHYECKHX U
TEXHOJIOTHYECKHUX CPEJICTB, 00ECTIEUNBAIOIIAs OCBOSHHE 00YYarOIIUMUCS 00pa30BaTENbHBIX MPOTPaMM HITH
UX YacTeH, a TaKKe B3aUMOJIEHCTBIE BCeX CyObekToB JO.

WudopmanronHo-koMmMyHukanuonHas mnargopma «Chepym» obecriednBaeT BO3MOKHOCTh
MPOBEJICHNS. BCEX BHUIOB OHJIAWH — 3aHATHA W B3aUMOJICUCTBHS TIEJArOTHYECKUX PAOOTHHKOB C
00y4JaromumMucs B 3JIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIBHOM Cpejie, MPOBEACHHUS TTPOMEKYTOUHON
¥ UTOTOBOM aTTECTAIUN.

Cucrema ympasnenusi ooydenuem (LMS) «MOODLE)» obecrieurBaeT BO3MOXHOCTD (DHKCAITHN
X012 00pa30BaTENBHOTO MPOIEcca, TEKYIIETO KOHTPOJS YCIEBAeMOCTH, TPOBEICHHE MPOMEKYTOUHOM
aTTeCTallid, peaNu3alus KOTOPBIX MpPEIyCMOTpeHa ¢ TIPUMEHEHHEM JJICKTPOHHOTO  O0ydeHus,
JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHONIOTHIT M JOCTYI K METOAMYECKUM MaTepuanam o0pa3oBaTebHON
HPOrPaMMBI.

DNeKTpOHHbIE y4eOHble KAOUHETHI yUeOHBIX AUCUUIUINH, MEXIUCIUITIMHAPHBIX KYPCOB, IPAKTHK
OCHAIIEHbl HEOOXOTUMBIMH YUeOHO-METOANYECKMMH MaTepuagamMu: pabOuuMH TPOrpaMMaMH Y4eOHBIX
MpeIMETOB, KypCOB, TUCLUUIUIMH (MOAYJEH), SMEKTPOHHBIMH KOMILJIEKTaMH OLICHOYHBIX MAaTepHalioB,
3QJIAHUAMH JUIST CaMOCTOATEIBHOM PabOTHI, TOCTYIIOM K y4eOHHKaM M y4eOHO-METOMMIECKUM MOCOOHIM
3JIEKTPOHHO- OUOIMOTEUHON CUCTEMBL.

OnextpoHHble yueOHble kabuneTsl JMOC obecreunBatoT OpraHu3alnio BCEro 00pa3oBaTeIbHOro
nporecca AJis POBEACHHS BCEX BUIOB 3aHATHH (JIEKIMOHHBIX, TPAKTUYECKUX), CAMOCTOSTENLHON PaboThl,
TPYIIOBBIX M MHUBUAYaJIbHBIX KOHCYJIBTALMH, TEKYIIETr0 KOHTPOIS, IPOMEKYTOYHOM 1 TOCYIapCTBEHHOM
UTOTOBOW AaTTECTAllMM HCKIIOUUTENBHO C MPUMEHEHUEM SIIEKTPOHHOrO OOy4eHHS M JUCTaHIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHH.

OUOC paboTaeT co BCeMH pacHpoCTpaHEHHBIMH Tumamu Opays3epoB. besomacHocts SUOC
obecrieunBaeTcs HACHTU(UKANMEl TONB30BaTENEH, CHCTEMOM 3alUTBl MEPCOHATBHBIX [AHHBIX U
AHTUBUPYCHOM 3aIIUTOMH.

Texuuueckoe obecneuenne INOC Brmtoyaer B ceds:

- cepBepa s XpaHeHus U (QYHKIIMOHUPOBAHKS MPOTPAMMHOTO 00ECTICUEHHUS;

- HoMeleHus: U 00opy/noBaHHE, HEOOXOAMMOE I OOecHeueHHs SKCIUTyaTalluu,
pa3BuTH, XpaHeHus nporpammuoro obecrneyenust JMMOC u noctyna monbp3oBareneil K Hell, a Takxke s
KOMMYHHKAIHH TIOCPEACTBOM ceTH VIHTepHeT.

OUOC poctynHa 00yJaromuMes: KpyriIoCyTOUHO 0€3 BBIXOIHBIX.

OnekTpoHHble yueOHble kabuHeTsl JMOC 00ecreunBaroT OpraHu3alnio BCEro 00pa3oBaTeIbHOTO
nporiecca JUisi MHBAUIOB U JIUI] C OTPAHWYECHHBIMI BO3MOKHOCTSIMH 37I0POBbSI B YaCTH TPOBEACHHS BCEX
BHJIOB 3aHATHH (JEKIMOHHBIX, TPAKTHIECKHUX ), CAMOCTOSTETLHOM pabOThI, TPYIMOBBIX M WHANBHIYATbHBIX
KOHCYNbTAlMM, TEKYIIEro KOHTPONS, MPOMEKYTOYHOM U WTOTOBOW aTTECTAllMd C MPUMEHEHHEM
HNIEKTPOHHOTO OOY4YEHHS W JUCTAHIMOHHBIX 00pPa30BATENBHBIX TEXHOJIOTHH, B TOM YHCIE C y4acTHEM
accucteHta /umu ThioTopa. B OMOC peann3oBaHa BO3MOXKHOCTH OOIICHHS C MPEMOJAaBATENSMH U
COTPYHUKAMH C TIOMOII[BIO TOJIOCOBBIX COOOIICHHIA.
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Kaxmomy oOywatomemycs u memarormdeckomy paboTHuky Komnmemka mpemocTaBieHa
BO3MOKHOCTb CBOOOIHO pabOTaTh B IOJHOTEKCTOBOM pEXUME C JIMLEH3MOHHOW JIUTEPaTypoil,
npencrasieHHoi B 9bC «Book.ru». 9BC obecneunBaeT BO3MOKHOCTD OCYIIECTBICHHS HHANBHIYaTbHOTO
aBTOPH30BAHHOTO JIOCTYIA MOJb30BaTeNel K M3AAHUAM 10 JUCHUIUTMHAM (0e3 orpaHMYeHHs] KaKou-Inbo
OT/IeJTbHOM MPEMETHOH 00JIaCTHIO MIIM HECKOJIBKIMH CTICLHATN3UPOBAHHBIMU 00NACTIMH).

bubmroTeynslii hoH YKOMIUIEKTOBAH HJIEKTPOHHBIMU M3JaHUSAMH OCHOBHOH M JIOTOJTHUTEIHHOM
JUTEPATypbl MO KaXKAOH JUCUUIUIMHE (MOIYINIO) M3 pacyeTa OJHO AJIEKTPOHHOE H3JIaHHE 0 KaXKIoH
JUCIUILTHE (MOYJII0) Ha OfHOTO oOyyaromierocs. [ToMumo yueOHOI JUTepaTyphl OMOIHOTEUHBIH (OH]
BKJTIOYAET O(UIHAIBHBIE, CIIPABOYHO-ONOIMOrpaduIecKie i NepruoanYecKie H3IaHus.

3.2. Uu¢popmannoHHOe ol0ecnieyeHne peajin3auuy NporpaMmbl

CrymeHTaM JUIs peaim3anud MporpaMmbl  KoiiemkeM MpemocTaBlieH JO0CTYI K
ANIEKTPOHHOU OUOJIMOTEYHOM CUCTEME.

OCHOBHBIE UCTOYHUKHU:
1. [enucona, O. U., Xumus : yaebunuk / O. U. [leancoa. — Mocksa : KnoPyc, 2023. — 307 c.
— ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217. — Tekcr
JEKTPOHHBIM.

Z[OHOHHI/ITCJ'IBHBIG UCTOYHHKH:

2. Pessmkun, B. M. Dxcnpecc-kypc 1O XUMHUM JUIsl TOJATOTOBKH K IICHTPaTW30BAaHHOMY

TecTupoBaHuto u 3k3ameny / B. U. Pessmkun, C. E. Jlako6a, B. H. bypas. — MuHnck:
TerpaCucremc, 2008. — 144 c¢. — ISBN 978-985-470-664-1. — TekcT: 37eKTpOHHBINA //
HudpoBoit  obpazoBarenbubiii  pecypc IPR SMART: [caiit]. —  URL:

https://www.iprbookshop.ru/28309.html. — Pexxum poctyma: it aBTOPH3HUP. MMOJIb30BATENCH

NuTtepHeT-pecypcesl:

www.pvg.mk.ru (omummuana «ITokopu BopoObeBbI TOPEI»).
www.hemi.wallst.ru (O6pa3oBarebHBIN CANT A/ IIKOJTBHUKOB «XUMHSD).
www.1september.ru (metoauueckas raszera «IlepBoe CCHTIOPS»).
www.hvsh.ru (xypHai « XUMUS B IIKOJICY).
www. chem. msu. su (D1exTpoHHas OUOIMOTEKA IO XUMHH).
www.alhimikov.net - O6pa3oBaTenpHbIi CalT IS IMIKOJbHUKOB
www.enauki.ru - Matepaer-usnanue i yuantenei «EcTecTBeHHbIE HAYKN
1september.ru - Meroaudeckas razera "[lepBoe ceHTsIOps"
www.hij.ru/ - XKypnan «Xumus v 5Ku3Hb»
. chemistry-chemists.com/index.html - DnexrponHsIit xypHaT « XUMUKH U XHMUSD».
. https://foxford.ru/wiki/himiya - ®okchopa. YueOHUK O XUMUH
. MuHHCTEpCTBO HAyKH U BbIciIero obpasosanus PO - https://minobrnauki.gov.ru/;
. MunucrepctBo npocsenieHust PO - https://edu.gov.ru/;
. MenepanbHas ciryxk0a 1Mo Hax30py B chepe 00pa3oBaHus U HAYKH -
http://www.obrnadzor.gov.ru/;

RBoOoo~NoGaMwONE

el el
AWNRO
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http://www.hemi.wallst.ru/
http://www.1september.ru/
http://www.hvsh.ru/
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http://www.obrnadzor.gov.ru/

15. denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTEIIbHOE YUPEXKICHHUE
JOTIOJTHUTEIBHOTO MPO(ECCHOHATBHOTO 00pa3zoBaHus « IHCTUTYT pa3BUTHS
npoeccruoHanbHOrO 00pazoBanus» - https:/firpo.ru/;

16. denepanbhbiii opran "Poccuiickoe oopaszosanue” - https://www.edu.ru/;

17. HanmonainpHas anekrpoHHas o6udnauoreka (HOB) -

https://rusneb.ru/;

18. Obmepoccuiickuii mopran Math-Net.Ru (mouck Haydnoit HHGOpMAILIUH 110 MaTeMaTHKE,
¢bu3nke, THPOPMATMOHHBIM TEXHOJIOTHSIM U CMEKHBIM HAyKaM) -
https://www.mathnet.ru/;

19. CaiiT 0 cBOGOAHOM MPOrPaMMHOM OOECIIEYeHUH 1 HOBBIX HH(POPMAIIMOHHBIX

https://pro-spo.ru/inform;

20. CTIC KoucyasranT Imtoc - https://www.consultant.ru/edu/student/study/;

21. UudopmarmonHo-nipaBoBoit nopran "["apant"https://www.garant.ru/

TEXHOJOI'usix -

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O TIPEAMETA

KOHTpOJ'IL U OLCHKA Ppe3yJIbTaTOB 06y‘leHI/I$I OCYIICCTBJIACTCA IIPCIIOAABATCIICM B

Ipouecce MpoOBCACHUA IMPAKTHYCCKHUX 3aHATHHA U J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHHS, 4 TAKIKC

BBITIOJTHCHUA O6y‘IaIOH_II/IMI/IC}I WHAUBUAYAJIbHBIX BaﬂaHHﬁ, IMPOCKTOB, HucciaenoBanuil. P C3YyJIbTaThl

O6yLIeHI/I$I OMpCACIIAOT, YTO o6yqa10mnecsl JOJOKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH IO

3aBCPUICHUN HU3YYCHUA NPCAMCETA. I[J'ISI (I)OpMI/IpOBaHI/IH, KOHTPOJIA W OHLCHKH PE3YyJIbTATOB

OCBOCHHUA y‘Ie6HOFO npeaMeTa UCII0JIb3YCTCA CUCTEMA OLICHOYHBIX MCPOHpHHTHﬁ.

Komneren
80507

Pasgen/ tema

TuI OLIEHOYHBIX MEPOIIPUATUI
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https://firpo.ru/
https://www.edu.ru/
https://rusneb.ru/
https://www.mathnet.ru/
https://pro-spo.ru/inform
https://www.consultant.ru/edu/student/study/
https://www.garant.ru/

OK 02

P1, Temnr 1.1, 1.2
P2, Temn12.1, 2.2
P3,Tema 3.1 — 3.3
P4, Temnr 4.1-4.3
P5, Temsr 5.1
P6,Tema 6.1, 6.2
P7, Tema 7.1

MK 1.2

P1, Temnr 1.1, 1.2
P3,Tema 3.2
P4, Tema 4.2
P5, Tema 5.1
P6,Tema 6.1
P7, Tema 7.1

1. TectupoBanue
2. Pemienue 3a1au
3. 3agaHus HA UCIOJIb30BAaHUE XUMHUUECKOU
CHMBOJIMKHM U Ha3BaHUW COCIMHEHUU T10
pa3IMYHBIM HOMEHKJIATypam
4. XuMUYeCKre TUKTAHThI
5. IIpakTUKO-OpHUEHTUPOBAHHBIE 3aJaHUS
6.Keiic-3amanus
7. YCTHBIN OnpocC
8. Jloxmaspt
9.KonTpoabHbIe pabOThI
10. IuddepentiupoBanHbIil 3a4ET
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