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PACCMOTPEHO COI'NTACOBAHO

Ha 3acenanuu 11K 3am.aupekTopa no YMP
0011e00pa3oBaTeNbHbBIX, U «16» mas 2024 .
€CTECTBEHHOHAYYHBIX

TUCTIATLTAH

[TpoTtokomn Ne 6

«14» mas 2024 .

[Iporpamma yuebnoil nucuumuuael  OOJ[.10 Xwumus paspaboraHa B
COOTBETCTBUH C TpeOoBaHusIMU DenepaibHOrO rocy1IapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHjapTa cpenHero ooOiero obOpaszoBaHus (yTBEp)KIEH NpHKa3oM MuUHHCTEpPCTBA
oOpazoBanuss u Haykm Poccuiickoit ®enmepanum ot 17.05.2012 1. Ne 413, B
neucTBytomed pemakuun), DenepansbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpeaHero NnpodecCHOHAIBHOr0 00pa3oBaHus Mo crenuaabHocTH 54.02.02
JlexopaTUBHO-TIPUKIIATHOE UCKYCCTBO U HAPOIHBIE MPOMBICIBI (110 BUaM) (YTBEPKIIEH
[Ipukazom Munnpocsemnienust Poccun ot 19.07.2023 N 547), pekoMeHAAIUAMH 10
OpraHu3allid TOJyYEeHHs] CpEIHEero o0Imero oOpa3oBaHHs B Ipejesiax OCBOCHUS
o0pa3zoBaTEIbHBIX MPOTrpaMM CpeHEro MpodecCUOHaNbHOrO oO0pa3oBaHus Ha 0Oasze
OCHOBHOTO  o0miero oOpa3oBaHusi ¢ y4yeToM TpeboBaHui  (enepanbHBIX
rOCYyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB U MOJIYyYaeMOM CHEIUATLHOCTH WU
npodeccun cpenHero mnpodeccuoHadbHOro 00pa3zoBaHusi (mucbMo JlemaprameHnTta
roCyJapCTBEHHONW TOJUTUKH B cdepe mnoaroroBku padouumx kaapoB u 1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259), Ha ocHoBanuu [IpumepHoii paboueit
porpamMmbl 00IIe00pa30BaTEILHON AUCIUIUIMHBI « XUMUSD» ISl TPO(EeCCHOHATBHBIX
oOpazoBaTenbHbIX opranuzamuii, pazpadorantHoin ®I'OY HAIIO «MHCTUTYT pa3BUTHUA
npodecCUOHAILHOTO 00pa3oBaHus» (0a30BbI ypoBEHb, BapuaHT 1) (mpoTokos Nel3 ot

29.09.2022).

Opranuzanus-pa3padoTUuK:

['ocynapcTtBeHHOE OOKETHOE MPO(ECCHOHAIBHOE 00pa30BaTEIbHOE YUPEIKICHUE

MockoBckoii oomactu «CeprueBo-Ilocanckuii Komemx»
ABTOp-pa3pabOTIHK:

[[TopuukoBa FOmus AnekcangpoBHa - npenogaBaresib ['BIIOY MO «Ceprueso-

ITocaackuii KOIJIEIKY
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHOUIIJIMHBI «XXUMM»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
oOpa3oBarenbHO Tporpammel crieruaiabHOCTH 54.02.02 JlexopaTUBHO-TIPUKIIATHOE
MCKYCCTBO M HapOJIHbIE MTPOMBICIIBI (TIO BUJAM).

TpynoeMKOCTh TUCIMIUIUHBI « XUMHs» HA 0a30BOM YPOBHE COCTaBIIsieT 72 4aca,
13 KOTOPBIX 58 "yaca — 6a30BbIN MOy (6 pa3nienoB) u 12 yacoB — MpUKJIATHON MOTYJIb
(1 pa3nen), BKIIOYAIOMIMKN MPAKTUKO-OPUEHTUPOBAHHOE COJICPKAHUE CIEIUATBHOCTH,
2 yaca — nupepeHIpoOBaHHbIN 3a4eT.

[IpuknagHo MOAynb  BKIKOYaeT oOAWH  pasfgen. Paspgen 7 «Xumwus
MIPOM3BOJCTBEHHON JEATEIBHOCTH YENIOBEKa» pealn3yeTcsl Ha MaTepuale KeicoB Io
oTpaciu Oyayiei npohecCUHOHAIBHOM NEeSITENFHOCTH 00YyYatOIIMXCS.

[Tepuoa 0OyueHus u pacupeieneHue o ceMecTpaM oIpeesseT o0pa3oBaTesibHas
OpraHu3alus CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX
Pe3yNbTaToB, OOIIMX U MPO(PECCHOHATBHBIX KOMIIETEHIIUI, MEXIIPEAMETHBIX CBSI3€H C
JIPYTUMH JUCHUTUTHHAMHA 0011€00pa30BaTEIbHOTO B 00IIETPOPECCHOHATBHOTO IIUKIIOB
y4eOHOTO IJIaHa.

1.2. llesiu ¥ UIaHMpPYeMble Pe3yJabTAThl 0CBOEHH S JUCIHUILITUHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XHWMHUYECKOM COCTAaBIIAIOLICH
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA KaK OCHOBBI IPUHATHUS PELICHUN B dKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYKAIOUIEH Cpelde, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (POPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pPE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  IPOBEACHUS  MNPOCTCHIINX  XUMHYECKUX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUH C COOII0/ICHHEM MPaBUI 0€30MaCHOTO 0OpalleHus
C BEIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;



5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEIbHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITUATBHON U TTPOU3BOACTBEHHOU cdep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa u IInanupyemsble pe3yJbTaThl 0CBOCHHS AUCHHUIIIUHBI
HaHMeHOBaHHe
q)OPMpreMH\,X O6mue’ JMCunIIMHAPHbIE?
KOMIIeTeHIU i
OK 01. B yacTu TPYZ10BOro BOCIIMTAHMA: - BJaJeTh CHCTEMOW XHMMHYECKMX 3HAHUH, KOTOpas  BKIOYAeT:
Bribupatb - TOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTH | OCHOBOIOJATAIOMINE MOHATUS (XUMHUYECKUI DJIEMEHT, aToM, 3JICKTPOHHAs
CITIOCOOBI MacTepCTBa, TPYAOIIO0HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,
pemieHus 3a1a4 | - TOTOBHOCTh K AKTUBHOW  JIEATENBHOCTH | BAJIGHTHOCTD, AJIEKTPOOTPHIATEIILHOCTh, CTENECHb OKHCICHHS, XMUMUYECKas
npodeccCHoHaNIbH | TEXHOJIOTHYECKON u COIIMAJIBHOM | CBS3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YTIIEPOIHBIA CKEJeT,
Oii ICATENHHOCTH | HAlIPAaBJICHHOCTH, CIIOCOOHOCTh HMHHUILMUPOBATh, | QyHKIMOHAIBHAS TPYNIa, paauKall, H30MEpHUs, H30MEPbI, TOMOJOTHUECKUI
NPUMEHUTEIBHO | TUIAHUPOBAaTb M CaMOCTOSITEIBHO BBINOJHATH | PSijl, TOMOJIOTH, YIIIEBOIOPOIbI, KUCIOPOA- U a30TCOIEPKALINE COCTHHEHHS,
K Pa3JIMYHBIM TaKyIo JIeSTeIbHOCTB; OMOJIOTUYECKH aKTHBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCIKH), MOHOMED,
KOHTEKCTaM - MHTEpEeC K Pa3ITUYHBIM cepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE — COCAMHEHUS,
npodeCCHOHATBLHOMN IeATETLHOCTH, KPUCTAJUIMYECKasi PEIIeTKa, TUIBl XUMHYECKUX PEaKIUi (OKUCIUTEIBHO-
OBjaleHHe  YHUBeEPCAJbHBIMM  Y4eOHBIMM | BOCCTAHOBUTEIbHBIE, 9K30-M SHIAOTEPMUYECKUE, PEaKI[MM HOHHOTO OOMEHa),

NMO3HABATEJbHBIMHM J1€HiCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITEIIBHO (dhopMynupoBartb 51
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBI MNpPU3HAK WIIHU
OCHOBAaHHA IJiI CpaBHCHMHA, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- ONpenemnsiTh IENN JIeATEeITHLHOCTH,
napameTpbl U KpUTEPUU X TOCTHIKECHHUS;

3a/1aBaTh

PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTHYECKAs AUCCOIHAIIMS,
OKHCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XUMHUYECKOTO CTPOEHUs
opranuueckux BemiectB A.M. byriepoBa, Teopusl 3JIEKTPOIUTHYECKON
aucconuanuy, nepuogudeckuit 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (PaKTOJOTHMUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYECHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BaOXHEUIIMX HEOPraHMYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aMMOCBSA3b H3YUYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUC ITOHATUA TP OIMMCAHUHN CTPOCHUA U

1 ANee0=»N0000

2 <IN, WATAR N "RV RIIR« Rl _00N00 DNEIDNIII0 & HID>RIITDNN [

NeIIIR 9 “RIN "RV RIIR "Rl 0NII W Ya1<c <31 D 50 RV« "RYNINN >0 «4NEnTitie
D S0 N Toc BV RE DY AIRTIR > €IR € NEDNIR To WAIIN, Mo

TRV VR SYNDINAD YNIIN, N

oH




- BBISIBJISITb 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHUBBI B  JI€ATECIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEACTBUMN AEATEILHOCTH;

- pa3BUBaThb KpPEATUBHOE MBILIUICHUE MPHU
PEIICHUH )KM3HEHHBIX Mpo0JieM

0) 0a30BbIe HCCIeA0BaTEeILCKUE TelHCTBHA:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIHCKON
U TPOEKTHOM  JEATEIbHOCTH,  HaBBIKAMU
paspenieHus mpooIem;

- BBISBISITh TNPUYMHHO-CIIC/ICTBEHHBIC CBSI3HM U
aKTyaJIM3UPOBATh 3a]]a4y, BbIJIBUTATh TUIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTelIbCTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

- aQHAJM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS
3a/1aud pe3yJIbTaThl, KPUTUUYECKH OIICHUBATh MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTH 3HAHUS B [TIO3HABATEIIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH;

- yYMeTb HWHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEeAMETHBIX 00JIaCTEH;

- BBIABUTAaTh HOBEIC  HJICH,
OPUTHMHAJILHBIE TIOJIXO/IbI K PEIICHUS;
- CIMTOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajiararb

CBOMCTB HCOPTaHUYCCKUX M OPraHNMYCCKHUX BEIICCTB W HUX HpGBpaH.ICHHfI;

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATUAMU n
IpEACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MIPECIAMETOB;

- YMCTb HCIIOJIB30BAaTh HanMCHOBAHUA XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MCKIAYHApPOAHOTIO  COHO3a TeOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIECTB (STUJICH, AllETUJICH, TJIUIEPHUH,
¢denon, Qopmanbaerus, yKCyCHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKUCIIBIM Ta3, aMMUaK, TaiieHas U3BeCTb, HETallleHas U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XUMHYECKUX pEAKIUN, OOBACHITH WX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHHM XUMHUYECKUX
peaKInii;

- YMETh YyCTaHaBJIMBATh MPUHAJJIC)KHOCTh H3YYCHHBIX HEOPTraHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMpPEJEICHHBIM KiaccaM U TpyMIaM COeIWHEHUH,
XapaKTEepPU30BaTh WX COCTaB M BAXKHEWIIINE CBOMCTBA; OMPENETSATH BUIBI
XUMHYECKHUX CBs3eH (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUIIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIAaCCH(PUIIMPOBATH XUMHUYECKUE
peaKkiuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJM XUMHHM B TO3HAHUM SIBIICHUN
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHOM TPaMOTHOCTH, HEOOXOUMOM IS pelIeHus] MPaKTUIECKUX
3a/1a4 ¥ IKOJOTHYECKA OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;

- YMETh TPOBOJUTH PACUYEThl MO XUMUYECKUM (GopMyjaM U ypaBHEHUSIM
XUMHYECKUX  pEaKIuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEPHU3YIOMIUX BEMIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS I TPUHITHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKa, aHaIHN3a
u
UHTEPIIpETaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol AeATENIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKH U OOILECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHHUE SI3IKOBOM M YMTATEIICKOU
KYJbTYpPbI KaK CPEACTBA B3aMMOJEHUCTBUS MEXY
JIOJIBMH U TTIO3HAHUS MUDPA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH,

FOTOBHOCTh  OCYIICCTBJISITH ~ TMPOCKTHYIO U
HCCJIEIOBATEIBCKYIO JESTEIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBiaseHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

NO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJICTh HAaBBIKAMU TOJY4YCHUS WH(POPMAIUU U3
VUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3ALIUIO U
UHTEpHpeTannio HHPOPMAIIUN Pa3InYHbIX BHJIOB
1 GopM IpeJICTaBICHHUS,

- CcO3/1aBaTh TEKCThl B Pa3IMuYHBIX (popmaTtax c
y4eTOM Ha3HauyeHus HHQOpMalUM U LEeIeBOU
ayJUTOpUH, BbIOMpas ONTHUMaJbHYIO (opmy
IPEJICTaBICHUS U BU3YyaIU3aliH;

- OLIEHMBATh JIOCTOBEPHOCTbH, JIETMTHUMHOCTb
uH(pOpMallii, €€ COOTBETCTBUE IIPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIMOJB30BaTh CPeACTBA MH(GOPMAIMOHHBIX H
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pPELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX "
OpPTaHM3aIlMOHHBIX 3a7ad C  COOJI0JIEHHEM
TpeOoBaHUI 3PrOHOMUKH, TEXHUKH

- YMETb IJITAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI1 SKCIIEPUMEHT (IIpEeBpaIlCHHS
OpPraHWYECKUX BEIIECTB MIPU HarpeBaHUU, ITOTYUYEHUE STUIICHA U U3YUECHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHATypalus OCIKOB IPH HATPEBAHHWH, I[BETHBIC PEAKIINH OEIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHA, OMPEEIIATh CPey BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTANIbHBIE 3a7a4 110 TemaMm "Metamibl"
u "Hemertamisl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH 0€30MIaCHOCTH MPH
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIUX peakuil U (OpMyIHpOBaTh BBIBOABI HAa OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHATTU3UPOBATh XUMUYECKYI0 HH(DOPMAIIHIO, TOTYYaeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMETh MPOBOAMTH pacdeThl MO XUMHYECKHM (QOopMyJiaM U ypaBHEHUSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHBbIE XUMHUYECKHUE 3HAaHUS M1 NPHUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM




0€30IIaCHOCTH, THUTHUEHBI, pPecypcocOepeKeHus,
MPaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATENIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COUMAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHBeEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHAas1 1eSITeJIbHOCTb!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- OPUHUMATh LIEIM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS MO
€€ JOCTMIKECHMIO: COCTABJIATH IUIAH JIEWCTBUM,
pacnpenenarb poJM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKIaTh PE3yNbTaThl COBMECTHOU
paboThI;

- KOOpJIWHHUPOBAaThH M BBHINONHATH paboTy B
YCIOBUSIX  PEAIBHOTO, BUPTYJILHOTO "
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYUIECTBJIATH TMO3WUTHUBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBITh
UHHUIIAATHBHBIM
OBananenue YHHBEPCAJIbHBIMHA

pPeryJisiTUBHBIMH J1€CTBUSIMU:
') MPUHSTHE ce0sl U APYTUX JIIO/Aeii:

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUMU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAayeCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JA€HaTypalus OEJKOB IPU HArpeBaHWM, L{BETHbIE PEAKIUU OEIKOB;
IIPOBOJIUTH PEAKIIMK MOHHOT'O 0OMEHa, ONIpeIeNIATh CPely BOJAHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "Meraisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHNH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BaHUEM; MTPEJICTABIAThH
pe3yabTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMA U (HOpMYyIUpOBaTh BHIBOJBI HAa OCHOBE 3THUX
pe3yIbTaTOB




- TNPUHUMATh MOTHBBI M apryMEHTHI JPYTHUX
JIOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JACATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U MPABO APYTHX JIFOACH
Ha OIIMOKM;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOTO YEJIOBEKa;

OK 07. B o0J1acTH 3K0J10rM4€CKOro BOCIIUTAHUS - chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIOIICH
CopeiicTBoBaTh | - COOPMUPOBAHHOCTH IKOJOTUIECKON KYJIBTYPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XMMHHM B TIO3HAHWU SIBJICHUUN
COXPaHEHUIO MOHMMAaHUE BIUSHUS COIMATbHO-9KOHOMHYECKUX | IPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €€
OKpYyXaromieu MPOIIECCOB HA  COCTOSIHME TPUPOTHOW U | QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JUISl PEIICHUS MPAKTHICCKUX
cpenpl, COLIMATILHOM Cpelbl, OCO3HaHHE TJI00AIBHOTO | 3a/1a4 U JKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0pPOBBIO U
pecypcocOepexe | Xapakrepa SKOJIOTHIECKUX MPo0dIieMm; MIPUPOJIHOM Ccpefie;
HUIO, IPUMEHATH | - TUIAHUPOBAHHME M OCYIIECTBICHHE ACUCTBUN B | - yMETh COOIOJIATh MPaBUIa SKOJOTHYECKH I1eIeCO00pa3HOro MOBEACHUS B
3HaHUs 00 OKPY’)KaIOIIeW cpele Ha OCHOBE 3HaHMs LeJieH | OBITY M TPYJOBOM AESITEIHOCTH B IIENIAX COXPAHEHUSI CBOETO 3JI0POBBS U
W3MEHEHUU YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA; OKpY’KaloIllel NPUPOJHOM Cpe/bl; YUUTHIBATH OMACHOCTH BO3ACHCTBUS Ha
KJIUMATa, AKTUBHOE HEMPUATHE JCHCTBUM, TPUHOCSIIMUX | )KUBBIE OPraHU3MbI ONPEEICHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
MPUHIHUIIBI BpEJ OKpYXarollel cpee; MpeAeIbHON JOMYCTUMON KOHLIEHTpaluu
OepexIIBOro - yYMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIE
MIPOU3BO/CTBA, HKOJIOTUYECKUE TTOCIECTBUS MPEAIPUHUMAEMBIX
3¢ dexTHuBHO JIEHCTBHM, IPEAOTBPAILATh UX;
JIeHCTBOBATH B - pacmmpeHue OMbITa JIeATETbHOCTH
YpE3BbIYANHBIX AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
CUTyaluiax - OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCHGZ{OBaTeHBCKOﬁ,

IMPOCKTHOU U COLIMATIBHOU JCATCIIBHOCTU.
[IK 2.2. - TUIAHUPOBAaHHUE U OCYIIECTBICHHE JEUCTBUN B | -- CcHOPMUPOBATH MPEJICTABICHHUS: O XUMHUYECKOW  COCTaBISIOLIECH
Bapwuposats OKPY’)KaIOIIeH cpele Ha OCHOBE 3HAHMS IEJieH | €CTECTBEHHOHAYUYHON KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SIBJICHUUN
u3Jenus YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA; NpUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYyJIbTypbl IJIUYHOCTH, €€
JEKOPATUBHOIPH | aKTUBHOE HEMPHUATHE JACHCTBUN, TPHUHOCAIMUX | QYHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOM /ISl PEIICHHS MPAKTHIECKUX
KJIAJTHOTO U BpeJl OKpYyXalolle cpee; 3a/1a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
HApOJTHOTO - yYMEHHE TMPOTHO3MPOBATH HEOJATONPHUATHBIE | PUPOJTHOMN CpEe;
HCKYCCTBA C MOCJIE/ICTBUSL ~ MPEANPUHUMAEMBIX  JCUCTBUH,
HOBBIMU MpeaoTBpaniaTh ux;
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TECXHOJIOTHYCCKHU
MH U
KOJIOPUCTUUCCKHU
MU pCHICHUAMU

- OBJIaJIeHNE HaBBIKAMU Y4eOHO-HCCIIeIOBATEIHCKOM,
MPOEKTHOM U COLUATIBHOM JIEATEIIbHOCTH.

YYHTBIBATh OMACHOCTH BO3/ICHCTBHS HA )KUBBIC OPTaHU3MBI OIPEACIICHHBIX
BEILIECTB, TOHUMAsi CMBICJ MOKAa3aTessl MPeAebHON JOMYyCTUMOM
KOHIICHTPAILINH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCHUNIJIMHBI 72
B T.4. B popMe NPaKTHYECKO MOATOTOBKH 10
OcHoBHOe coaep:kanue 58
BT. U..

TEOpeTHYECKOe 00yUCHHE 44
MPAKTUYECKHUE 3aHATHS 8
nmabopaTopHBIC 3aHATHS 6
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE colep KaHue (copepKaHue 12
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TeopeTndyeckoe o0ydeHue 2
MPAaKTUYECKHUE 3aHATUS 10
IMpomexyTounas arrectamus (quddepeHIMPOBAHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

Br1uB
HaumeHoBaHue Conep:xanue y4ye0HOro Marepuasia (0OCHOBHOE M MPO(deccCHOHAILHO-OPUEeHTHPOBaHHOe), | O0beM dopme | Dopmupyemble
pa3iesioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHS, IPUKJIATHON MO1YJ/Ib YyacoB | NPAKTHY. | KOMIIETEHIIUH
NOATOTOBKH
1 2 3 4 )

OcHoBHOe coaep:kanue 58
Pa3nea 1. OcHOBBI CTpOEHHUS BellecTBa 8
Tema 1.1. OcHOBHOe co/iep:KaHue 4 OK 01
Crtpoenue aToMOB
XHMHUECKIX Teoperuueckoe o0yueHnue 4
AJIIEMEHTOB U - -
npupona CoBpemeHHas MoJienb CTpoeHUsl aToMa. CUMBOJMYECKUI A3bIK XUMUU. XUMHUYECKUN 3JIEMEHT.
XHMU9ECKOi DOnekTpoHHass KoH(urypauus aroma. Kiaccupukamuss XUMHYECKHX 3JIEMEHTOB (S_L p-, d-
CBSI3H 2JIeMeHThI). BasieHTHBIE 371eKTpOHbI. BaaeHTHOCTh. DJIEKTpOHHAs MPUPOJAa XUMUYECKOW CBSI3H. 4

DNeKTpOOTpULIATENbHOCTh. BBl XMMHUYECKON CBS3M (KOBAJIEHTHAs, MOHHAs, MeTajsIMuecKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[leproanueckuii OK 02
3aKkoH M TaOuia | TeopeTuueckoe ody4yeHue 4
J.. MenneneeBa

[Tepuonnueckas cucrema xuMmudeckux sneMeHToB J[.M. MenaeneeBa. ®U3nyecKuii CMbICIT

Ilepnoguueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX

AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

XMMHUECKOTro 3ieMeHTa B [lepnonnueckoiil cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAUEHUE 4

[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossr [I.1. MenneneeBa. OTKpbITHE HOBBIX

XUMHYECKHUX 3JIEMEHTOB.
Pa3nen 2. Xumnueckue peakuuu 10
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Tema 2.1. Tumnel OcHOBHOe coep:KkaHue 6 OK 01
XUMHYECKHX
peaKumii Teopernyeckoe o0yuenue 4

Krnaccudukanus u THITBI XUMUYECKUX PEAKIIUN C y9acTHEM HEOPTaHUYECKUX BEIECTB.

CocraBiieHre ypaBHEHUN peakluii COeTMHEHUS, pa3I0KeHUs, 3aMellIeHNs, OOMeHa, B T.4.

peaKkiuii TOpeHusi, OKUCICHHUS-BOCCTAHOBIICHHUS.

YpaBHeHUs OKUCIeHUsI-BoccTaHOBIIEHUS. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 4

CocraBiieHrEe U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M

ANEeKTpoHHOro Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKLIUU B IPUPO/IE,

IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

Pacyetsl o ypaBHEHUSM XUMUYECKUX PEAKIIHH C UCTIOIH30BaHUEM MACChl, 00beMa (HOpMaJIbHbIE 5

YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
SHeKTponI/ITquCKa OK 04
s acconmanus i | 1 €oOpeTHUecKoe odyyenue 2
HMOHHBII OOMeH .

Teopust anekTponuTUdecKol auccounanuu. VMOHBI. DNEKTpONUTHI, HEIJIEKTPOIUTHI. Peaknuu

noHHoro obMena. CocraBineHue peakluii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX IOJHBIX U 5

COKpAIICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHUs HA COCTaBIICHUE

VMOHHBIX peaKlni

JlaGopaTopHble 3aHATHUS 2

[IpoBenenue peakinii HOHHOrO 0OMEHa, OMPeIeIeHHE CPEJIbl BOJHBIX PACTBOPOB. 2
Pa3znen 3. CTtpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOE coaepKaHHe 4 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yuenue 2
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heopraunueckux Bemects. [IpocTsie u
CJI0)KHbIE BellecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THIPOKCHIbL, KUCIIOTHI,
conu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBRA.
Kpucrannmuueckue u amop¢HbIe BemecTBa. THITBI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAs, HOHHAS, METAJUTMYECcKast). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIlIECTBA OT TUIA
KPUCTAJINYECKON PELIETKN. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIA
XUMHYECKOH CBSI3U U THIA KPUCTAITHNYECKON pemeTKu. [IpuunHbpl MHOT0OOpasusl BelecTB

HpaKaneCRne 3aHATHSA

Pemenne npakTuyeckux 3aaHuii M0 KJIacCU(PUKAIUU, HOMEHKIATYpe U XUMUYECKUM (hopmyram
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KIACCOB (yTrapHBIi ra3, yrieKuCIbIi ra3, aMMHaK, raiieHas
W3BECTb, HEralleHas U3BECThb, MUThEBAs COJAa M JPYIrHX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XUMUYECKUX BEUIECTB, OMPEIEIATh MPUHAIIICKHOCTH K KJIACCy.

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Mertannsl. O6H_[I/IC (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBoMcTBa MeTaiuioB. CIIOCOOBI MOJIYUCHUA.
3HaveHrue METAJIOB ¥ HEMETAIOB B nprupoac U KU3HCACATCIbHOCTU YCIIOBCKA U OPraHHU3MOB.
KOppO3I/I$I MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPPO3HUU

Hemerannpl. O0uiie ¢uznyeckre U XMMUYECKHE CBOMCTBA HEMETaJUIOB. THUIMYHBIE CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccuduxanuss u HOMEHKIAaTypa COEJUHEHMH HEMETaJuIoB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIIOB,
KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICUIMX OKCUJIOB U THIPOKCHJIOB

IMpakTuyeckue 3aHATHS

OK 01
OK 02
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Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUUCCKUX SallaHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IOJTYYCHUE

u 0e30IMacHOe UCIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU 2

NeSITeNIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Unentuduxanms OK 02
HEOPTaHIUECKHX JlabopaTopHble 3aHATHS 2 OK 04
BEIIECTB

JlaboparopHas pabota «neHTudukarms HEOPraHUIECKIX BEIICCTBY.

Wnentudukanus HEOpraHUIECKUX BEIIECTB C UCIOIB30BaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB, 5

XapaKTepHBIX KAYeCTBEHHBIX peakiuii. KadecTBeHHble peakuumu Ha cynbdar-, kapOoOHAT- H

XJIOpUI-AaHUOHBI, HA KATHOH aMMOHHSI
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 18
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Kiaccudukanms,
CTpOeHHE 1 Teoperuueckoe o0yueHue 2
HOMEHKJIATypa .

MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPTAHIHICCKHX XUMUYECKOE CTPOEHHUE KaK MOPSA0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
BeIecTs OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHMSI OpPraHUYEeCKuX coeauHeHuid A.M.

BytnepoBa. YraepoaHblii ckelleT OpraHu4ecKor MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT 5

XUMHUYECKOTO CTPOCHMS MOJIEKYJ. M3oMepust U M30MepBl.

[lonsTe o QyHkunoHanbHOM rpynne. Paaukan. [lpuHIMNBI KiIacCMpUKalUU OpraHUYECKHUX

coequHeHN. MexayHaponHas HOMEHKIATypa W TMPUHIUIB HOMEHKIATYpPhl OPraHUYECKUX

COEMHEHHIA.

IIpakTHYeckne 3aHATHSA 2

Homenknarypa opraHnueckux COeJMHEHHUH OTAEIbHBIX KJIacCoB 2
Tema 4.2. OcHoBHOe coep:kaHue 8 OK 01
CaolicTBa OK 02

Teopernueckoe o0yuenue 8
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OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTAETBHBIX KJIACCOB (OCOOCHHOCTH
KJIacCU(PUKAUM U HOMEHKJIATYphl BHYTPH Kjacca; TOMOJOTHYECKHA psn U oOmas Qopmyna;
nu3oMepusi; pU3nUecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOTyUEHHUS):

— IIpeJeIbHbIE YIIIEBOJOPO/bI (AJIKaHbI U LIMKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
WCTOYHHUKOB TeIJIa B MPOMBIIIICHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YITIEBOJOPOJIOB,
HaXO0XXJCHUE B IIPUPO/IE U IPUMEHEHHE AJIKaHOB;

— HEIpe/eabHble (AJIKEHbI, aIKUHBl U aJKaJUeHbl) U apOMaTUYECKUE YIJIEBOAOPObl. ['opeHue
alleTUJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JAJISl CBAPKU M PE3KU METAJJIOB

— KHCIIOPOJCOCPIKAIINE COCAMHEHUsI (CIUPTHI U (PEHOINIBI, KapOOHOBBIE KHUCIOTHI U I(PHPHI,
albJETUABl U KETOHBI, JKUpPbI, yrieBoibl). [IpakTHueckoe INpUMEHEHHE STUJICHIVIUKOII,
rnunepuHa, ¢peHona. [lpumenenne dpopmanpaernia, aneTaabAerinaa, YKCyCHON KHCIOThL. Mpuia
KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT.

BricokoMoekyisipHble CO€IMHEHMS] (CUHTETHMYECKHE M OUOJIOTrHYEeCKU-aKTUBHBIE). MoHomep,
NOJIUMEp, CTPYKTypHOe 3BeHO. llonaumepusanus STWiIeHAa KaKk OCHOBHOE HAIpPaBICHHE €ro
UCIIOJIb30BaHUS.

I'eHeTrueckas cBsI3b MEXAY KJIacCaMU OPraHUYECKUX COeIMHEHUN

CBOIiCTBA OPraHUYECKUX COCTUHEHHUH OTACIbHBIX KJIACCOB (XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHUs1): TIpeaeNbHbIe (aJKaHbl W IMKJIOAJIKaHbI), HEMpeIeTbHbIE (AJKEHbI, AJIKUHBI W
aNKaJIMeHbl) U apOMaTHYECKHE YTIEBOIOPOMAbI, CIHUPTHI U (HEHOINbI, KapOOHOBBIE KHCIOTHI H
3(dupskl, anbIeruabl U KETOHBI, aMUHBI M AMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIC COSAMHEHUSI.
3ajaHus Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKUUN C yJaCTHEM OPraHMYECKUX BELIECTB
Ha OCHOBaHUU UX COCTaBa U CTPOCHHUS

OK 04

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U

OcHoBHOE COoAEPKaAHUEC

Teopernueckoe o0yuenue

Buoopranmnueckue coenunenus. [Ipumenenne u 6uosornyeckas poib yrieBojoB. OKHCIeHHE
YTJEBOJOB — MCTOYHUK SHEPTUU >KUBBIX OpraHu3moB. OOjracT NpUMEHEHHS aMHHOKHCIIOT.
[TpeBpamenust 6enkoB MUIIM B opranuszMe. buonornyeckue ¢pynkuuu 6enxos. buonornueckne
byHKIUM KUpoB. Posb opranrueckoi XMMUHU B pelIeHUH Mpo0JIeM MUIEBOM 0e30macHOCTH

OK 01
OK 02
OK 04
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
YeJI0BEKa

Ponp oprannyeckoit XUMUU B PEIICHUH MPOOJIEM dHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHH
MCIUIMHBI, CO3JaHHWU HOBBIX MATCpPpUAJIOB, HOBBIX HCTOYHHUKOB OSHCPTHUU (aJILTepHaTI/IBHLIC
UCTOYHUKHU dHeprur). OnacHOCTh BO3JACHCTBHS Ha KUBbIE OPraHU3Mbl OPTaHUYECKUX BEIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJIOPOJBI, CIHUPTHI, (PEHOIBI, XJIOPOPraHMYECKUE IMPOU3BOIHEIC,
aNbJIETUIbI U JIp.), CMBICII [TOKa3aTeNsl MPeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU

JlabopaTopHble 3aHATHS

JIaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIAaCCOB”™
Wnentudukaims OpraHMYeCKUX COCAMHCHUN OTICIbHBIX KJIacCOB (HA MpHUMEpE ajibJCeTHJIOB,
Kpaxmalia, YKCYCHOH KHCJIOTBI, OCJIKOB M T.II.) C HCIOJB30BaHUEM HX (U3HKO-XUMHUYICCKHIX
CBOMCTB M XapaKTEPHBIX KAUYCCTBEHHBIX PEaKIIUH.

Kunernyeckne mu TCPMOAUMHAMHYECCKHE 3aKOHOMEPHOCTH INPOTCKAHUA XHUMHUYCCKHUX

Pasnea 5. .
peaxkuui
Ckopocth OcHoBHOe coaep:xaHue OK 01
XHUMHUYECKHUX OK 02
PeaKIHi. Teopernueckoe o0yueHue
XUMHUYECKOE
ABHOBECHE CKOpOCTb peakliny, €€ 3aBUCUMOCTb OT pa3IMYHbIX ()aKTOPOB: MPUPO/IbI PEATUPYIOLINX BEIECTB,
P KOHIICHTPAllUH pEarupyromux BEUIECTB, TEMIEPATYphl U IUIOLIAJAN PEAKIIMOHHON MTOBEPXHOCTH.
TennoBble 3¢ HEKTH XUMUYECKUX peakIUifi. DK30-1 SHAOTEPMUUECKUE, PEAKIIHH.
ObpatumocTh peakiuil. XUMUYECKOEe PaBHOBECHE U €r0 CMEIEHUE O] ACHCTBUEM pa3IMYHbIX
(bakTOpoB (KOHIIEHTpALMsl PEareHTOB WM NPOJYKTOB pEaKIMH, JaBlIeHHE, TeMIeparypa) A
CO3JJaHUsI ONTUMAJIBHBIX YCIIOBUN NMPOTEKAaHNs XUMUYECKHUX npoueccos. [Ipunnumn Jle llarense
Pa3neu 6. PacTBoOpbI
ITonsATHE O OcHoBHOe coaep:kaHue OK 01
pacTBOpax OK 02
Teopernuyeckoe o0yuenne
p y OK 07

PactBopenne kak (¢usnko-xumudeckuii mpouecc. PactBopel. CrocoObl MPUTOTOBIICHUS
pactBopoB. PactBopuMocTh. MaccoBasi 10 pacTBOPEHHOro BemiecTBa. CMBICH IMOKa3aTesst
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MPEAEIIBHO JOMYCTUMOW KOHIIEHTPAlMM M €ro HCIOJb30BAHHE B OILICHKE SKOJOTHYECKON
0€30MMacHOCTH.

[IpaBuiia sKOJIOrHYECKH 1EIeCO000Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM JAESATEILHOCTH B LIESIX
COXpPAaHEHUsI CBOETO 3J0POBbS U OKPYKAIOILIEH MPUPOJHOM CpEebl; OMACHOCTh BO3JICUCTBUS HA
YKUBBIEC OpPraHU3Mbl OIPEJIETICHHBIX BEILIECTB.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PaCYCTHBIX Sa,Z[aHI/Iﬁ Ha pacCTBOpPLI, HCIIOJb3YCMBIC B
OBITOBOM U MPOM3BOACTBEHHOM 1€ATEIHHOCTH YeIOBeKa

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOILYJIs1) 12 10
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI I1eATEILHOCTH YeI0BeKa 12 OK 01
OK 02
Xumust B ObITYy 1 _|OcnoBHoe conepixanue 12 OK 04
IIPOM3BO/ICTBEHHOMN
p OK 07
ACATEIBHOCTH Teopernyeckoe o0yuenune 2 K 2.2
YeJI0BEKa :
Hogelilme AOCTHXKEHHMsSI XMMHMYECKOW HAyKH M XHUMHMYECKOHW TeXHOJoruu. Ponp xumum B
00ECTIeYeHNN HKOJIOTHYECKOW, DHEPreTHUECKOM W THIIEBOW OE30MacHOCTH, pPa3BUTHU 5
menuuuHbl. [IpaBuia noucka u aHanu3a XMMUYECKON MHGOPMALUU U3 Pa3IMYHBbIX UCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MacCOBOM MHpopMaiuu, cetb HTepHeT)
I[IpakTHYeckne 3aHATHSA 10 10
Ilouck u aHanu3 KeiicoB 00 aHanIM3e KadyecTBa MNPOJIYKTOB IMUTAHUA C ydyeToM Oyayrien
npoeCCHOHATTBHON JICATENIbHOCTH TI0 TeMaM O XHUMHUYECKOM COCTaBe MaTepHajoB IS 10 10
J€KOPaTUBHO-TIPUKJIQHOTO TBOPYECTBA.
3amura: [IpencraBienne pe3ynbTaToB pemieHus KeHcoB B (hopMe MUHHU-IOKIIAa C TIpe3eHTanen
IIpomexyTouyHas aTrecTanys MO JUCHUILINHE (324€T) 2
Bcero: 72 10
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns  peanuzauuMyd OpOrpaMmbl  JUCHUIUIMHBI  IPEIYCMOTPEHBI  CIIEAYIOLIUE
CHelHalbHble TOMELICHUS: Y4eOHBIM KAaOMHET XUMUU U Y4YEOHOH XUMHUYECKOH
1abopaTopuHu.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
IaPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAIMNYECKUX PEHIETOK, KOJUIEKIIUH
MPOCTBIX U CJOKHBIX BEIIECTB W/WIM KOJUICKIMU TMOJUMEPOB; KOJUIEKIMS TOPHBIX
mopoA W MHHEpajoB, Tabmmma MeHaeneeBa, yueOHbIE (UIBMBI, MH(PPOBHIE
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS TO0CKA, YKa3Ka-IIPE3ECHTEP IS IPE3CHTALUI.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
IUIIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOI, JyIbl, IPEIMETHBIE U ITOKPOBHBIE
CTEKJIa, IUIAHIIETHI U KalelbHbIX peaklnii, (uabTpoBasibHas Oymara, IpOMbBIBAIIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
NaJOYKH, IITATUBBI ISl TPOOUPOK; MEPHBIE [IWIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenuTenbHble nuauHAapudeckue (50-100 M), CTyNKH ¢ necTUKOM, papPopOBbIE YaIlIKH,
OUHIETHI, (UIBTPbl OyMakHble, BaTa, Mapis, YacOBble CTEKJIa, 3JIEKTPOIIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPETIKU, CIIUYKH, IPUOOP AJIs MTOJIyUYEHUs Ta30B
(v1 MpoOMpKa ¢ Ta300TBOJHON TPYOKOIf), nepkKaTenu AJi MPOOUPOK, CKIISTHKU JJIst
XpaHEHMs PEaKTUBOB, pa3IaTOYHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200 min);
HINaTeNN; MUHLIETHI; TUTeJIbHBIE IIUIILbI; CEKYHIOMEpPHI (TaliMephl), MEPHBIE TPOOUPKHU
(1a 10-20 mu1) u MepHBbIe KoJIOBI (25, 50, 100 u 200 M), BoasiHast 6aHs (MJIU TEPMOCTAT),
CTEKJISTHHBIE TAJIOYKW; KOHWYECKHE KOJObl st TuTpoBanus (50 u 100 wmn);
WHIUKAaTOPHBIE TIOJIOCKU Uil onpenenenus pH u crangapTHas MHAMKATOpHAs LIKaja;
YHUBEpCAIbHBINA HHAUKATOD; uneTky Ha 1, 10, 50 mut (wnm npo3atopst Ha 1, 5 1 10 M),
OIOpPEeTKH JJIsi TUTPOBaHMS, MeAuImHckue mmpuikl Ha 100—150 M, maGoparopHbie
W/WIM aHAMUTUYECKHEe Bechbl, pH-MeTphl, cymmiabHBIN Ikad, U Jp. JadopaTopHOE
000pyoBaHUe.

3.2. MapopmanuoHHOe oOecneyeHne peau3auu NporpaMmmMbl

OcHoBHas JuTEparTypa:

1. TI'a6puensn, O. C. Xumus: 10 kiacc: 6a30Bbiit ypoBeHb: yueOnuk / O. C. 'abpuernsis,
N.T. Octpoymos, C. A. CnaakoB. — 5-e uzn. — Mocksa : [Ipocsemienue, 2023. — 128
c.— ISBN 978-5-09-107222-8
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2. I'abpuensn, O. C. Xumus: 11 knacc: 6a30Bbiit ypoBeHs : yueOHuk / O. C. ['abpuensiH,
N.T. Octpoymos, C. A. CnaakoB. — 5-e uzzi. — Mocksa : [Ipocsenienue, 2023. — 128
c. — ISBN 978-5-09-103623-7

3. IOM. Epoxun, W.b. KoBameBa Xwummsa. VYueOnuk. M.:Axkagemus,2022,
(ITpodeccuonansHoe obOpazoBanue. OOmeoOpa3oBaTeNbHbIE TUCIUILINHEI) - 448 C.
ISBN 978-5-7695-8595-8

3.2.2 /lonoJHUTEIbHbIE U3IAHUA:

1. Xumus. 10 kimace. YrinyOonéuusiii ypoBenb : yueOnuk/ B.B. Epemun, H.E.
Kysemenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; ox pea. B.B. Jlynuna. —M.:
[IpocBenienue, 2022.

2. Xumus. 11 kmacc. Yriny6néunasii ypoens : yueOnuk/ B.B. Epemun, H.E.
Ky3bpmenko, A.A. JIpo3aos, B.B. JIyaun; nox pen. B.B. Jlynuna. — M.: [IpocBenienue,
2022. — 478, [2] c.: un.

3. UYepnuxoBa H. 10., MemepskoBa E. B. PemaeM 3agaun 1o XuMUH
camocTtosTenbHo: yueOnoe mocoodue / H. FO. Uepnukona, E. B. MemepsikoBa —
CanktlletepOypr: Jlans, 2022. — 328 c.

4. Pe3nukoB B. A. COopHHK yIpaXKHEHHM M 3a7a4 110 OPTaHUYECKONW XHUMMHH:
yuebHoe nmocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

5. Kanyctuna A. A., Xansuenko W. I'., JIubanos B. B. O61mias u Heopranuyeckas
xumus. [lpaktukym / A. A. Kanycrtuna, U. I'. Xanbuenko, B.B. Jlubanop —
CanktlletepOypr: Jlans, 2020. — 152 c.

3.2.3 D1eKTPOHHbIE U MHTEPHET-PECYpPChI:

1. hvsh.ru — Xypuan « Xumus B IIKOJICY.

2.https://postnauka.ru/themes/chemistry — nekiuu 1Mo XMMHHM Ha caiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)Hayuno-nonyasipHblii TpOEKT
«3nemMeHThl 0oJbIIoN Hayku» ((u3MKa, XUMHS, MaTeMaTHKa, aCTPOHOMUS, HAYKH O
KU3HH, HAYKH O 3emIie).

3. http://gotourl.ru/4783 (http://potential.org.ru/) 41CaiiT Hay4YHO-IOMYJISIPHOTO
xypHana «[lorennman». Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785  (http://www.hij.ru/) CaliT HayYHO-IIOIYJISIPHOTO
KypHana «Xumus u ku3Hby». JKypHan n3gaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpbiTas
ANEKTPOHHAsE OmOnMoTeka xumudeckoro nopraita «Chemnet», cogepxutr ydyeOHbIE U
MH(OpPMAIMOHHBIE MaTepuaibl i IIKOJbHUKOB U yuuTened. B Hell MOXXKHO HalTh
y4eOHUKH 110 00IIel 1 HEOPTAaHNYECKOW XUMHH, OPTAaHNYECKOW XUMHH, MYJIbTUMEINA
MaTepuayibl, a TaKXkKe 3aJlayd XUMUYECKUX OJMMIHNAJ C peHIeHUsIMHU, 3aJaud
BCTYIUTEIBHBIX IK3aMEHOB 71 aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonnsie  Matepuanbl 00  onmuMmnuagax: MOCKOBCKOM  TOPOJICKOM,
Bcepoccuiickoii,  Menneneesckor,  Mexaynapognou.  IIpuBenensl  3amauum
TEOPETUUECKUX W OKCIEPUMEHTAIBHBIX TYpOB, TOJIPOOHBIEC PEIICHUS, CIUCKH U
dboTtorpaduu nodbenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JMCTAHIIMOHHOTO OOy4YeHUs, HalpaBJieHHas B IEPBYIO OYepeab Ha MOIATOTOBKY K
OJIMMITMAZAaM BCE€X YPOBHEM — OT WIKOJBHBIX A0 MexayHapoaHoi. CalT coaepx ut

OTPOMHOC KOJIMYCCTBO 3a/1a4, CIrpyIIINPOBAHHBIX KaK I10 TEMaM, TaK U I10 OJIMMIIHAlaM.
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[To BceM OCHOBHBIM pa3zienaM XUMHH TPHUBEACH TEOPETUUECKUN MaTepuanl |
pa3o0paHbl pelIeHus] TUMOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [TopTan 1o
HaHoTexHONorussM. OCHOBHas Ielb — pa3BUTHE O0Opa3oBaHHS B  00JacTH
HAHOTEXHOJIOTUH ¥ MOJATOTOBKA K MHTEPHET-OJIMMITHAC TI0 HAHOTEXHOIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Han&xnas crnpaBodyHas
UH(POPMAITHS 0 XUMHUYECKHX JJIEMEHTaX U MX CBOMCTBaX (Ha aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3pIdHBIA CalT ©
CBOMCTBAaX XMMHYECKUX JIEMEHTORB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekxommepdeckuii calt
OHJIaltH-00pa30BaHMUs, AJIs IIIKOJILHUKOB, CTYJICHTOB U YUUTEICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service
— caMblii aBTOPUTETHBIA B MUPE XUMHUU WH(DOPMAIIMOHHBIA HHTEPHET-pecypc (cailT
TIJIATHBIN).

13. http://www.organic-chemistry.org/ Ilopran mo opraHMYeCKOW XHMHUH Ha
AHTIIUICKOM SI3BIKE.

14. http://www.xumuk.ru CallT 0 XUMHUU: KIACCUUECKUE YUYCOHUKH,
CIPABOYHHMKH, SHITUKJIONCINH, TOWCK OPraHMYECKUX W HEOPTraHWYEeCKHX pEeakIni,
COCTaBJICHUE YPABHECHUM PEAKIIHI.

15. http://orgchemlab.com/ CaiiT, NocCBAMEHHBIA NpPaKTHUYECKOW padoTe B
1abopaTopuHu.

IIporpammHuoe obecneyenue:
1.Onepannonnas cucrema Microsoft Windows 10
2.ITaket mporpamm Microsoft Office
3.7-zip G3NULesser General Public License (cBo60HOE MporpaMmMHOe oOecIieueHue,
HE OIPaHUYEHO, OECCPOYHO);
4. 6payzep Google Chrome (6ecraTHoe TporpaMMHOE 0OecTieueHre, HE OTpaHuYeHO,
OeccpouHo);
5K-Lite Codec Pack — yHuBepcambHblii HaOOp KOJEKOB (KOIUPOBIIUKOB-
JNEKOJUPOBIIMKOB) U YTUJIUT AJIA NPOCMOTpa U OOpabOTKHU ayauo- U BUIEO(ANIIOB
(6ecmutaTHOE MporpaMmMHOe obecriedeHue, He OTPaHUueHO, OECCPOUHO);
6.WinDjView — mporpamma mns mpocmoTpa (aisoB B dopmare DIV u DjVu
(cBOOOIHOE TTPOTPaMMHOE 00€ECTICUeHUE, HE OTPAHUYEHO, OECCPOUHO);
7. Foxit Reader — npukiasHoe mporpaMMHOE 00eciedeHue sk TPOCMOTpa

3JIEKTPOHHBIX TOKYMEHTOB B ctangapre PDF (OecrnnaTHoe mporpaMMHoe
obecrnieueHue, He OTPaHUYECHO, OECCPOUHO)
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JUCHOUILJINHBI

KOHTpOJIB 1 OLICHKA PC3YyJIbTATOB 06y‘IGHHH OCYHICCTBIIACTCA IMMPCIIOAABATCIICM B
IMpoHeccCeC MpOBCACHUA ITPAKTHICCKUX 3aHATUM U J'Ia60paT0pHI>IX pa60T, TCCTUPOBAHUA,

a TaKKXC BBbIIIOJITHCHHA O6yIIaIOHII/IMI/ICH HHAWBUIYAJIbHBIX SaHaHHﬁ,

ITPOCKTOB,

WCCIIeNOBaHMNA. Pe3ynbTaThl 00yUeHHUs ONPEALISIIOT, YTO 00YJarOIIHECs JOJKHBI 3HATD,

INOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHHA JUCHUILIINHLBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS YUeOHOM

AUCHUIUIMHBI HCIIOJB3YCTCA CHUCTCMd OLCHOYHBIX MepOHpHﬂTHﬁ, MMpCACTaBJIAIOIIAsA

co00M KOMIUIEKC YUYEOHBIX MEPOIIPUSITHI, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00yUeHHUs U

chopmynupoBanHeix ¢ yduetoM @DI'OC COO (mpeameTHbie pe3ybTaThl IO
mucuuruinae) u GI'OC CIIO.
M /P /T T
Ne | OK/IIK GAYARITASAC TS Pe3yabTaTt 00y4eHus Hbl OueHOqu -
Ma MepONPUATHIA

OcHoBHOE€ coacpKxaHmue

XUMHYECKOU CBSI3U

CTCIICHBIO OKHUCJICHUA
XUMHUYCCKHUX
QJICMCHTOB, UCXOIs1 U3
BaJICHTHOCTH U
QJICKTPOOTPULIATCIBHO
CTH

1 DopMyIHPOBATH
Paszgea 1. OcHoOBBI
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 |[OK 01 |Crpoenue atoMmoB |CoOCTaBIsAThH 1. Tect «CTpoeHne aTOMOB
XUMUYECKUX XUMUYECKUE (POPMYJIbI | XUMUUECKHUX JIEMEHTOB U
AJIEMEHTOB U COEMHEHUN B IPUPOJIa XUMHUECKOMN
npupojia COOTBETCTBHH CO CBSA3U.

2. 3agaun Ha COCTaBJICHUE
XUMU4YecKux Ghopmyi
JIBYXaTOMHBIX COCIUHECHUHN
(oKCcHIOB, CyNIb(PUIOB,
TUIPHUIOB U T.I1.).

3. 3aganus Ha
HCITOJIL30BAHNE XUMMHUUCCKOM
CHUMBOJIMKH U Ha3BaHUU
COE€IUHEHUH I10
HOMEHKJIaType
MEKTyHApOIHOTO COK03a
TEOPETUYECKOUN U
MPUKJIATHON XUMUH U
TPUBHAIBHBIX Ha3BAaHUM JIJIsI
COCTAaBJICHUS XUMHUYECKNX
dbopMyJ1 TByXaTOMHBIX
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

COoeMHEHUN (OKCUOB,
cynbGUI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTAaHHUUECKUX
COCTMHEHHUH OTACTHHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH U Ta0IUIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MEPUOANYECKOU
CHCTEME XUMHUYECKUX
anemeHnToB J[. M.
MenpgeneeBa

1. Tect «Metannuueckue /
HEMETaJlJIMUEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYSCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKUX 3aemeHToB 1. 1.
MenaeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKITY
CTPOEHHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIUHCHUM
B COOTBETCTBHUM C
TI0JIOKEHUEM
[Iepuoanueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
XapaKTepH3aluio
XUMHYECKHX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaIJIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XHUMHYECKHUX DJIEMEHTOB B
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MeponpuATHi
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B
NEPUOJIMYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa»
2 Pa3znen 2. XapakTepu3oBaTh
XumMnyeckue TUIIBI XUMHYECKUX
peakuuu peakuuiu
2.1 |OK 01 |Tunst xumuyeckux |CocTaBisaTh peakuud |1. 3amaum Ha cocTaBlieHUE
OK 04 |peakuui COEIUHEHUS, YPaBHEHHU pEAKIINN:
pazyioxeHusi, 0OOMeHa, |— COCMHEHMUS, 3aMEIIICHMUS,
3aMelIeHHUS, pasnokeHus, o0OMeHa;
OKHUCITUTEIHHO- — OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE  |BOCCTAHOBHUTEIIbHBIX
peaKIuu PEeaKIHii ¢ NCIIOTH30BAHUEM
METO/1a SIIEKTPOHHOTO
Oananca.
2. 3a1a4M Ha pacyeT MacChl
BEIECTBA WM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEaKIIUU
BEIIECTB; PACYETHI
Macchl (00béMa, KOJIMUeCcTBa
BEIIECTBA) IIPOYKTOB
pEeaKIMu, eCIIU OJTHO U3
BEIIECTB UMEET MTPUMECH
2.2 OnekTponutuyeckas |COCTaBIATh 1. 3agaHus Ha cocTaBieHUE
JUCCOTTHAITIS U ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA 0OMEH

XUMUYCCKUX PEAKITUU
MOHHOI0 oOMeHa ¢
y4aCTHEM
HEOPTaHUYCCKUX
BEIIECTB

peakiuii ¢ y4acTUEM KHUCIIOT,
OCHOBAHHUM M COJIEH,
YCTaHOBJIEHUE U3MEHEHUS
KUCIIOTHOCTHU CPEbI

2. JlJabopaTopHas pabota
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

"THIIBI XUMHYECKUX
peaxkumit"”

Paznea 3. Ctpoenue
U CBOMCTBA
HEOPraHu4eCcKHuX
BelleCTB

HUccnenoBath
CTPOEeHHUE U CBOMCTBA
HEOPraHN4eCKHuX
BelIeCTB

3.1

OK 01

Knaccuduxanus,
HOMCHKJIaTypa U
CTpOEHHUE
HEOPTaHUICCKUX
BEIIECTB

Knaccuduiuponars
HEOPTraHUYECKUE
BEIIECTBA B
COOTBETCTBHUH C HX
CTPOEHUEM

1. Tect «HoMenkiarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON (OpMYITBI MU
COCTABJICHUE XUMUYECKON
(bopMyIbl UCXOIS U3
Ha3BaHUS BELIECTBA 110
MEKTyHApOIHOW WUITN
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3amaum Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHEeHUs1) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHust 1o
KJ1accuguKaiuu,
HOMEHKJIaType 1
XUMUYECKUM (popMyam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3a/laHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBS3U U THUTIA
KPUCTAJUIMYECKON PEIIETKU

3.2

OK 01
OK 02

DOusnkKo-XxuMHMUECKUe
CBOICTBA
HEOPraHUYECKUX

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XAUMHYECKUX CBOUCTB

1. Tect «OcoOeHHOCTH
XUMHWYECKUX CBOMCTB
OKCH/IOB, KMCIIOT,
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLHeHOYHBIX
MepONPUATHH

BCIICCTB

HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaKXe TUIa
KPUCTAJUINYECKON
peLIeTKH

OCHOBaHUM, aM(POTEPHBIX
TUAPOKCUJIOB U COJICI.

2. 3ajaHus Ha COCTaBJIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAILJIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUJIPOKCUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3YyIOLIUX X
CBOMCTBa U CIIOCOOBI
MOJTyYEHUS.

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJJaHUS Ha
CBOKWCTBA U NOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

N nentudukanus
HEOPTaHUYECKUX
BEILIECTB

Uccnenosats
KaueCTBECHHBIE
peakiuu
HEOPTaHUYECKUX
BCIIIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTHUEM HEOPTraHUYECKHUX
BEIIIECTB, UCIIOJIb3YEMBIX JIJIS
UX UACHTU(DUKAIIUH.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKHUX BEIIECTB”

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4YecKuX
BelIeCTB

HUccaenoBarhb
CTPOEHHE U CBOMCTBA
OpPraHM4ecKux
BelleCTB
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Monyas/Paznen/Te

Tunsl oLHeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
4.1 |OK 01 |Kmaccudukamms, Knaccudummposars  |1. 3amanust Ha coCcTaBIECHUE
CTpOEHUE U OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHNUYeCKuX COOTBETCTBHUH C HX WM MEX]TyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMAaTUYECKOMN
HOMEHKJIaType.
2. 3agaHus HA COCTABIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYeCKUX BEIIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agaum Ha ompeIeIICHHE
npocrenmen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXOJISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 |OK 01 |CgoiicTBa YcraHaBIuBaTh 1. 3amanus Ha cocTaBiIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PM3UKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenuHeHnuii XMMHUYECKUX CBOUCTB |PEAKLMH C y4aCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OpraHUYECKUX BEIIECTB HA
OCHOBaHHUH MX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTIOCTPUPYIOLINX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pPEAKLMI U TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPABHEHUSIM PEAKLUU C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
4.3 |OK 01 |Unentudukanus UccnenoBarb 1.IIpakTuko-
OK 02 |opranmyeckux KaueCTBCHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 |BemiecTB, UX peaKuuun 110 COCTABJIEHUIO
3HA4YCHHUE U OpraHUYECKUX XUMHUUYECKUX PEAKIIUN C
MIPUMCHECHUE B COeIUHEHUH y4acCTHEM OPTaHUYECKUX
OBITOBOH U OTJICNBHBIX KJIACCOB  |BEIIECTB, B T.4.
MPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
JEeATEIbHOCTH UACHTU(UKAIMY B OBITY U
YyeJoBeKa MPOMBIILJICHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
5 Pa3zpgea 5. Xapaxkrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [paBHOBeECHE H
NMPOTEeKAHMS CKOpPOCTh
XHMHYECKHX XMMHYEeCKHX
peakuuit peakuui
5 |OK 01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xumMHuuyeckKux BJIMSIHUE TEOPETUUECKUE 3aJJaHUs Ha
peakIuii. KOHIICHTpAIIMU aHanu3 (aKkTopoB,
XuMHYecKoe pearupyrounmx BIIMSIONINX HA H3MECHEHUE
paBHOBECHE BEIIECTB U CKOPOCTH XUMHUYECKOU

TeMIIEpaTyphl Ha
CKOPOCTh XUMHUUYECKHUX
peakiui
Xapaktepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHIICHTpAIUHU
BEIIIECTB, PEAKIINU
Cpebl U TEMIEPATYPHI
Ha CMEUICHUE
XUMHUYECKOTO
paBHOBECHS

peakuuu. [IpakTuko-

OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE IIPUHLINATIA
Jle-lllarenbe nus
HAaxO0KJICHUS HaAIIPaBJICHUS
CMEILIEHHS PABHOBECHS
XMMHUYECKOU peakiuu 1
aHanu3 (hakTopoB,
BIIMAIOLIMX HA CMEILECHHE
XUMHYECKOTO PAaBHOBECHS
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Mopyas/Paznen/Te

Tunsl oLHeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MeponpuATHi

6 XapakTepu3oBaTh
Pa3znen 6. HCTHUHHBbIE PACTBOPbI
PacTBoOpsbI C 3aJJaHHBIMH

XapaKTepuCTUKAMM

OK 01 |ITousTue o Paznuuats uctuaueie |1. 3a7a4M Ha NPUTOTOBJICHUE

OK 02 |pacTBOpax PacTBOPHI pacTBOPOB.
2. ITpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHUs Ha
JUCIIEPCHBIC CUCTEMBI,
UCIIOJIb3YEeMbIC B OBITOBOM U
IIPOU3BOICTBEHHOMN
JESITEILHOCTH YeJIOBEKA

Il | IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COAep:KaHUue PUKJIATHOTO

MO/1YJIs1)

7 Pa3znen 7. OnenuBaThb 3amura Keiica (¢ yuyeTom
Xumusi B ObITY U MOCJIeACTBUSA Oynyuiei
IPOM3BOJACTBEHHOI (OLITOBOM U npo¢eccuoHANbHOMN
AesITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)

YyeJl0BeKa AesITeJIbHOCTHU
YyeJI0BeKa ¢ No3uuui
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumwus B ObITY U OueHuBathb VYyebHo-
OK 02  |mpou3BOACTBEHHOH |MOCIENCTBUS OBITOBO} |UCCICI0BATEIBCKUM IPOCKT B
OK 04 |nmesrenpbHOCTH ¥ IPOU3BOICTBEHHON oOnacTu HCCICAOBAHMA
OK 07 |gemoBeka eI TEIILHOCTHU (T)S;E(I)(zg)}::pm Orocgepet =
liK 2.2 HeItoBeKa ¢ HOiHHHH Bo3MoxHBIE TEMBI TPOEKTOB:
OKOJIOTHYCCKON 1. UccnenoBanue
0e30macHOCTH

XUMHUYECKOTO COCTaBa KPacok
Y IUTMEHTOB.

2. Biuugume  naxoB
37I0pOBBE YETOBEKA.
3. Xumuueckuit
[JIAHBL IS
KepaMUKH

Ha

COCTaB
HN3TOTOBJICHUA
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLHeHOYHBIX
MepONPUATHH

4. TTonyyenue u nepepaboTka
CTeKJIa
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