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PaGogas nporpamma yue6roit AUCHHMILUTAHGL «XuMuD» paspaboTaHa Ha ocHOBe DIOC CIIO no
mpodeccun 09.01.03 Onepatop undopManmosHEIX crcrem 1 PECYPCOB  YTBEPKAEHHOTO
npukazoM MunoOpuayku Poccuw or 11 HOsGpst 2022 r. N 974 (pen. ot 03.07.2024 r.), ®roc
COO, yrBepxacHHOTO npuxasoM MunoGpraykn Poccum or 17.05.2012 Ne 413 (pea. or
12.02.2025 r.), nonoxenuit ®OOIT COO, yrBepxnenHoii npukasom Musnpocsewmenns Poccuu
ot 18.05.2023 Ne 371 (pex. ot 19.03.2024 r.) «O6 yrBepiaeHun denepansHoit 06pasosaTensHON
porpaMmer  cpenxero obmero o6pasoBanus», ¢ YHUCTOM npumepHOH pabouell nporpammsi
00ue06pazoBaTenEHON UCIHIITHHL] «Xnmus» . onobpennoli Ha 3acenamuu Ienarornueckoro
coBeta PI'BOY IO UPTIO npotokon ot « 18y anpens 2024 No 6/2025.

Opranmsanus-paspaborunx: TEIIOV PO «CUTy

Paspa6orank: Kturoposa EH.. npenonasaress I BIIOY PO «CUTy

Pexomenopana (omobpeHa) MKIOBOI KOMICCHE 0011€00pa30BATENLHBIX AHCIUILTHE

IIpencenarens /1%7 / Ktutoposa E.H./

" nodnuce
IIporoxon Ne 4 ot OF » altpyre? ~ 2026
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PELIEH3EHTHI:

Hanenko B.U. Ipenonasarems [BIIOY PO «CKKIULy
(PHO) (Oonicrocme, opeanuzayus)

Kturtoposa E.H. Ipenonasarens I'BIIOY PO «CUTy
{(OHO) (Oonocnocme, opzamizayus)



PELLEH3US
Ha pabouyro nporpammy
0 TUCIMILINHE « X MM
It ipodecenn (19,01 .03 Oneparop nudopmamonsnx CHWCTEM W DECYPCOR
KBAIH(UKALNS BEITYCKHIKS — Oneparop undopmarmonuix CHCTEM M pecypcoB
(popma 06yueHns — ounas

Ha peuensmo npencrasnena pabouas nporpamma yuebnolf mmcnmmmng «Xumusy,
paspabotanmas Ha ocrose GIOC CHO no npogeccru 09.01.03 Oneparop nudopmanmonnsx
CHCTCM M PECYPCOB, YTBEPIKICHHDIM puxasom Munnpocsemenus Pocoun or 11.11.2022 r. Ne
974 (pexn ot 03.07.2024) «06 YIBCPHACHNH  dencpampuoro TOCY RAPCTBEHHGTO
obpasosarensHoro CTannapra cpenHero npodeccHoHatBHOMO obpasosanus o npodeccun
09.01.03 Oneparop HHOOPMALMOHHBIX cHCTEM 1t pecypeos, ®I'OC COQ, VTBEPXKICHHOTO
npuxasomM MunoGpuaayku Poccuu or 17.05.2012 Ne 413 (pen. or 12.02.2025 r. ), TonoxeHuii
DOOIT COO, YVIBCDKICHHOH tprikazom Munnpocsemenus Poceny ot 18.05.2023 No371 (pen.
o1 19.03.2024 r) «06 yreepcaeuny denepansuoi obpazosarensuoi fIPOrpamMMe! cpeausro
obimero obpazosanusy, ¢ Y4CTOM mpumepHoii paboucii HIporpamMmsl  06meobpazoBatensHOH
AVCUMIUTAELL «XUMUS», PEeKOMEHIOBAHHOMN @®I'BOY IO HPIIO A npodeccuonaLHbIX
00pa3oBaTENbHBIX OpraHmsamii i moygaeMol mpodeccun,

Henu u 3agaum ocsoenus pabdoueit nporpammer ARCIMNIAHB! « XUMUS » COOTHECEHB] ¢
odmEMH  HesMy o0pazoBartensHOii IporpamMmel o mpodeccun  09.01.03 Oneparop
UHAOPMATMOHHEIX CHCTEM I pecypcon.

Crpykrypa pa6oueit [POTPaMMBI AVICHMATLIMHEL « XuMusy, COOTBETCTBYET TPeGOBAHMIM
K paspabotke pabounx TIpOTPaMM ¥ HMEET CHeAyIomyFo CTPYKTypy: oOwias xapakTepucruia
paboueii mporpammsi o0bmeo6pasosatensHoit y4ebHO! AncummimHsL, CIPYKTYPY U ColepiKarue
06ureo0paszoBaTenbHOI AHCHUTUIMHEL, YCIOBHS peai3amun nIporpamMmsl 001e06pasoBarenbHol

,&’HCHH?HEHHH, KOHTPOIS ¥ OUcHK PE3YIBTATOB OCBOCHIS Gﬁﬁiﬁﬂﬁﬂﬁ&ﬁfsﬁ?ﬁﬂ’éﬁﬁﬁ AHCUHMILTHED],

yueOuolt nucrmmmmnr «Xumug » ONPCACHCHO MECTO JHCUMILTHIEL, KOTOpas ABAACTCA HACTRIC
obpasosarensuoi HPOTpaMME! B COOTBETCTBHH ¢ DI'OC CIIO, peannsyemoit na Gaze OCHOBHOIO
obwero o6pasosanus. Yiasanm: UCHE M 3a/a9u JUCUMIUTMHGL, JaHO OMHCalHe PE3yNBTATOB
obydenus, B ToM umcae u onucanue obuwx ¥ EpodreccHoHATLHLIX KOMIETSHIMH, ng
bopmuposanue KOTOpBIX HaueneHo obyuenne.

B paznene «CtpykTypa W conepxanne  0bmeobpazoBaTenLHOMN MHCTMTIIAHBD
TPHBEACHBI 00BEM M BHABI paGOTHI 110 AMCLMTUTHHE, TEMATHYECKHIT TUIAH C yKa3aHueMm pasnenos,
TeM, 00Bema 4acos, a Taoke 00PA30BATENLHEIX PE3yTHTATOBR.

Pa: CAGBER peanmiaumu  nporpammn 1
BKIIIOYAET MaTepuaabHOE W TCXHUHECKOe, WHOOPMALMOHHOE oCHAICHHE NIPENoAaBaHmus
JAUCHHTUTMHBL

B pasmene «KoHTpoms u ouenxa PE3YABTATOR OCBOCHMS 00u1e06pasoBaTembHO
AHCHHUTUMHBL « XAMUS) TIPUBEICHD] TLIaHMPYEMBIC 00pa30oBaTE bHBIE PE3YTHTATEL.
H_pmbeccHOH&JILHO-opueHTHpOBaHH()e CONCPIKAHUE TIPOrPaAMMBL cnocobeTByer hopmuposanmio
NPOPECCHOAATLHEIX KOMUETCHIWH B cootsercTBuE ¢ DIOC CITO 1o npogeccun (09.01.03
Oneparop undopmanmonnnix CHCTEM U PECYpCOB.

Iporpamma chpopmuposana HOCHCNOBATELHO, JIOPHYECKH  BEPHO, 4To HO3BOAsET
obecrieunTs Bhicokuii YPOBCHD YCBOCHHS 3HAHUN U YMCHHH, & TakoKe aKTHBH3AIHIO KpeaTvuBHOR
M [O3HABATECNILHON ACATENLHOCTU M paclumpenne npogeccuoHansHoil IPYAULMN CTYAEHTOB.
YKa3atsi Pasiiudubic Gopmbi y4ebHOH paboToi.

3akmouenre: pabouas fporpamMma yuebHol muctmmmmnr « Xumusy PEKOMEHAyeTCH K
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"HCTIONB30BAHMIO TPH TIOArOTORKE KBAHQHIMPOBARHBIX Pabouux U

.01.03 Oneparop HH(OPMAUMOHHEIX CHCTEM U pecypcos.
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PETEH3U g
Ha pabouyio Iporpammy
10 uctmmmmae «Xamug
AT mpoeccnn 09.01.03 Omneparop HHGOpMannonHEK CHCTeM u pecypcos,
KBanmuukarug BBIITYy CKHHKQ- OIepaTop HHGOPMAIHOHHEK CHCTEM U pecypcos,
bopma 06y uerg — OYHas

Pazpa6orupy: Kturopoga Enena Hukonaesna penonasarens I'BIIQY PO «CHUTy
(QUO, oonarcrocme, opeanusayus,)

Pa6ouas IIporpamMma o o6meo6pa303aTem>Hoﬁ Y4eOHOH  mucnmmge «Xumusy,
IIpeACTaBneHHAsT Ha PECH3HIO, cocTamieng JIOTHYHO, CTpyKTypa COOTBETCTByeT IPHUHIHTY
CIMHCTBA TEOPeTHYECKOro IIPAKTHYECKOro 06yyerys, Pasnensr Brimeneng; AUNaKTHYeCKy
neecoobpasmo. Iocnenosaremsuocry, T€M, Tnpemmaraemprx g H3YHYCHHUIO, Hampapnema pg
Ka49€CTBEHHOE yCcBOeHMe Y4e6HOTO Marepuara, Henn u 3anaun AUCIHIIIHEL COOTHECEHE ¢
OOIIMMH 11y OCBOCHHS  06pasoraTempHO TIPOTPaMMEI  —  mporpamusy IOATOTOBKH
KBaMU(pUIHpoBagmsx paboumx y CIIyXXallluXx 110 npodeccunm  09.01.03 Oneparop
HH(bOPMaNHOHEELX CHCTeM H pecypcoB. Jlormka CTPYKTYDHI, conepxaHus, a TaKXe yyér

B pa6oueit porpamMme  oTpaxkena cggap, MEX1y TpeGoBanmaMK henepanbroro
ToCynapcTBeHHOrO obpasoBatensHOro CTaHImapTta cpemmero obwwero  o6pazopanms u
denepansroro ToCymapcTBeHHOrO obpasoBarenbHoro CTanzmapra cpenmero npodeccronansHoro
00pa3oBanus 110 npoeccun 09.01.03 Oneparop HH(OpMarmorHEx CHCTEM U pecypcos, gepes
BBIICIICHHE MITaHMpPYeMbIx 00pa3soBaTenbHEx Pe3ynbTaToB o6pasoBaremsuoi; AUCIUITUEEL, B

B pa6oueit IporpamMmMe mpencrapens; MUHHMaJIbHOE MaTepuaibHO-TeXHIUeCcKOe
olecrieuenne yueGrois AUCIAIIHHEEL, TEPeYeHh OCHOBHO U ONOIHHUTENbHO JUTEpaTypEL,
MHTCPHET-pecypcoB. Vkasammie PECYpCEL, a Taxke MaTepHanbHO-TeXHHYeCKOe obecreuenue
Croco6eTByer ITaHOMepHOMY u Ka9eCTBEHHOMY OcBOeHHIO Beex AUNAKTHICCKHUX  €IMHMIL,

YCTAHOBIICHHBIX 06pa30BaTe s LK pe3ynbraros.

3akmodenue: JaHHass  paboyasg IIporpamma ob1eo6pasoBarens ol y4eOHOH
AUCHHUIUTAHBL  « XUMusy) PCKOMeHayeTes HCIONB30BaHMI0 B IPO(ECCHOHATBHBIK
00pa3oBaTebHbIX OPraHH3alMaX B cocTage obpazoBarensHoit [IpOrpamMMer 10 mpodeccun
09.01.03 Oneparop HH(POPMAITHOHHEIX CHCTEM | pecypcos., beanusyemoii Ha 6aze 0cHOBHOrO
o0mmero 06pasoanns,
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COJAEP)KAHHUE

OBLIASL ~ XAPAKTEPHUCTHKA PABOYEN IIPOI'PAMMEI
YYEBHOUN JUCHUITIINHBI

. CTPYKTYPA U COJEP)XAHUE YYEBHOU JUCLIUITJIMHEI

. YCJIOBUS  PEAJIMBALIMM  TIPOTPAMMBI  YUEBHOM
JUCHUIIIMHBI

. KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHMA
YYEBHOUN JUCHUIIMHDBI

CTp.

11
21

23



1. OBLIASA XAPAKTEPUCTUKA PABOYEW IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOMN JUCHUILIUHBI «XUMMSI»

1.1. MecTo AucuMIuINHBI B CTPYKTYype o0pa3oBaTtenbHoi nporpammbl CI1O

OO6meo0Opa3oBaTelibHas JUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTENIbHONM  YacTbiO
00111600pa30BaTEILHOTO MHKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no
npodeccuu 09.01.03 Oneparop HHPOPMAIIMOHHBIX CHCTEM U PECYPCOB

[TpuxnagHoil Monaynp BKIKOYAaeT pasjen 8 «XuMusg B ObBITY U IPOU3BOJCTBEHHOU
JESTEIbHOCTH YeJIOBEKay, KOTOPBII peaan3yercs s Bcex mpodeccuil/cnenuanibHOCTe METOA0M
pelleHusl KeHCOB, CBSI3aHHBIX C SKOJIOTMUYECKON O€30MacHOCTbI0 W OIEHKOM MOCeICTBUN
OBITOBOM W TPOW3BOJCTBEHHON JIEATEIBHOCTH, COOTBETCTBYIOIICH OTpaciisaM Oymymiei
npoeCCHOHATBHOMN eATETHOCTH 00YJatOIIIXCSl.

1.2. Lleqn u muiaHupyeMble Pe3yJabTAThl 0CBOEHHS TUCIHUILINHBI

1.2.1. Hesu 1 33724 AUCHUILIMHBI

CopepxaHue mporpaMMbl 00111€00pa30BaTeIbHON JUCHMILIUHBI «XHUMUSD) HAIIPABIEHO HA
JIOCTUKEHUE CIEAYIONIUX LeJIei:

— dbopMUpOBaHHE CHUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIOLICH
€CTECTBEHHO-HAYyYHOW KapTUHbI MHpa, B OCHOBE KOTOpPOM JiekaT KIIIOYEBbIE IIOHATHUSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHUE
CYIIHOCTH JJOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJICHHE C UCTOpUei
UX Pa3BUTHUS U CTAHOBJICHMUS,

- dbopMUpOBaHHE W pa3BUTHUE TMPEACTABICHUI O HAYYHBIX METOAAX I1O3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MHUpPE BEIIECTB M XUMHYECKHUX SBJICHUH, MMEIOUIMX MECTO B IPHUPOJE, B INPAKTUYECKOH H
MIOBCEIHEBHOM JKN3HY;

- pa3BUTHE YMEHMH M CHOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U
O00BSICHEHHEM XHMHYECKOT0 3KCIIEPUMEHTa, COOI0eHHEM MpaBui 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH.

3agauyu QM CHUIIMHBI:

1) copMHpOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHHUS XHUMHYECKUX
IIPOLIECCOB U SIBJIEHUI B OKPY’KAIOILEH CPEE, a TAKIKE UX CBA3b C LIEJTOCTHON HAYYHON KapTUHOU
MUpa U APYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHsSI COCTaBIATh (OPMYJIbI HEOPTaHWYECKUX M OPTraHUYEeCKUX
BEIIECTB, YypPaBHEHUS XUMHUYECKUX pEAKIHi, OOBSICHITH HUX CMBICT, HWHTEPIPETHPOBATH

PE3yIbTaTbl XUMHYCCKUX SKCIICPUMCHTOB,



3) chopMUpOBaThH HaBBIKU MIPOBEICHUS MPOCTENIIINX XUMHYECKUX
OKCIIEPUMEHTATBHBIX KCCIEAOBAaHUN C COOJIIOJICHHEM TpaBMJI 0E30MacHOTO OOpaiieHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBaHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AHAJIW3UPOBATh M UCIHOJIL30BaTh HH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 pazIUYHbIX HH(GOPMALMOHHBIX HCTOYHUKOB, BKIIIOUas y4eOHYIO
JTUTEpaTypy, HAydHbIC TyOIUKAIUU K HHTEPHET-PECYPCHI;

5) c(opMUPOBATh YMEHHS MPOTHO3UPOBATH IMOCIEACTBHS CBOCH ICSATEILHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
9KOJIOTHYECKHE U COLMaIbHbIe BO3CHCTBUS;

6) chopMUpOBAaTh TIOHMMaHWE 3HAYUMOCTH JIOCTIDKEHUN XUMHYECKOH HayKu H
TEXHOJIOTHH JIJIi Pa3BUTHS COIUAIBHON W TPOM3BOJCTBCHHON Cdep ¢ yMEHHEM MPHUBOIUTH
PUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. [lnannpyemMblie pe3yJIbTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUUILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHume oOmIeOOpa3oBaTeNbHAs TUCHHMIUIMHA «XHMHS» HUMEET IpH
dopmupoBanuu u pazsutuu OK wu [IK , nmpencraBnennsix B akryanuzupoBanubix @I'OC CIIO

no npodeccuu 09.01.03 Onepatop MHGOPMAITMOHHBIX CUCTEM U PECYPCOB



Koa n
HAHMEHOBaHMHE
¢GopMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe€3yJabTaThl A10/I’KHBI OTPAKATDH B YaCTH:
TPYAOBOI0 BOCIIUTAHUS:

FOTOBHOCTb K  TPYyldy, OCO3HaHUE  LIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;
UHTEpEC K Pa3MIHbIM cdepaM TpodecCHOHATHHON
JIeSITEILHOCTH.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0J/KHBI OTPAKATDL:

OBJ1aieHne

YHHBepPCAJbHBIMU Y4eOHBIMU

MO3HABATEJIbHBIMM JIEHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBAaHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH u
00001IeHMS;

OMpECACIIATDh UCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUA,

BbIABJIATE 3aKOHOMEPHOCTH W IPOTUBOPCHUA B
paccMaTpruBACMBbIX ABJICHUAX,

BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTb, OLCHHBATH
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OICHUBATHL PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

JAucuumyimHapHble pe3yJbTAaThl 10JIKHbI OTPAKATH:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TPUPOABI, B (POPMUPOBAHUHU
MBIIUICHUS ¥ KYJIBTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOMI
IrPaMOTHOCTH, HEOOXOIMMOM JJIsl pEeLIEHUs] TPAKTUYECKUX 3a]a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pPOBbIO U IPUPOJIHOM Cperie;

IIP6 02. BrajgeHue CUCTEMOM XHWMHYECKMX 3HAHUM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraroIlMe€  MOHATHUS  (XMMHUYECKUH
AJIEMEHT, aToOM, OJJICKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
JEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, YTIepOaHbII
ckener, GYHKIMOHANbHAS TpyNna, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTMUECKUH psAJl, TOMOJIOTH, YIJIEBOAOPOIBL,
KHCJIOPO/A- M a30TCOJEp)KAlUe COECTUHEHHUs, OHOJOTMYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTATMYECKAsI pEIIeTKa, TUIIBl XUMHYECKUX
peakuuii (OKMCIHUTENBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHJOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIMUS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemiectB  A.M. DbytiepoBa, Teopus DIIEKTPOJUTHYECKOU
Jqyccounanuu, nepuoanueckuid 3akod .M. Menaeneesa, 3akoH
COXPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
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BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIECIOBATEIILCKONW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBIABIISATH IMPUYIUHHO-CIICACTBCHHBIC CBsI3H1 u
AKTYAJIM3UPOBATh 3a4ady, BBIABHUIdaTb THUIIOTC3Yy ¢€C
pelIeHHsI, HAXOJIUTh apryMEHTBI JIJIsl JOKa3aTelbCTBa
CBOMX YTBEpXKACHMH, 3aJaBaTb IAapaMeTpbl U
KPUTEPHH PEUICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS 3a1a4K
PE3YIbTAaTHI, KPHUTHYCCKU OLCHHUBAThH nux
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHUSAX;

YMCTb MNEPCHOCUTH 3HAHWA B IIO3HABATCIBHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEACATSIIEHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MONy4YeHUH W O€30IaCHOM  HCIIOJB30BAaHMM  BAKHEHIINX
HEOPraHWYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

ITP6 03. chopMHUPOBAHHOCTH, YMEHHI BBISABIISTH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b H3YYEHHBIX IOHATUN, MPUMEHSTH
COOTBETCTBYIOIIME MOHATHUS IIPU ONUCAHUU CTPOCHHUS U CBONCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX MPEBpAILECHU;
BBISIBJISITH B3aMMOCBS3b XMMHUYECKUX 3HAHWM C MOHATUSIMH U
IPEJCTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB;
IIP6 04. chopmMupoBaHHOCTH yMEHHUH  HUCHOIB30BATh
HAaUMEHOBAHUS XHMMUYECKHUX COEAMHEHUH MEXIyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJAHON XUMUU U TPUBUAIbHBIE
HA3BaHUS BAKHEHMIIMX BEILECTB (3TUJIEH, alleTHIIEH, TJIUIEPHUH,
¢denon, dopManbaerua, YKCyCHas KUCIIOTa, TJIMIMH, YTapHbIN
ra3, yrjaeKuciblii ra3, aMMHUaK, raiieHas W3BECTb, HEralieHas
U3BECTh, MHUTHEBAs COJA U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKUX M OpPraHMYECKHUX BEUIECTB, YPaBHEHMS
XUMHUYECKHUX pPEaKIHi, OOBSCHATh MX CMBICI; MOJITBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOIicTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMHU U 3aIllUCAIMU ypaBHEHUN
XMMHYECKUX PEAKIIU;

IIP6 05. cdopMUPOBAaHHOCT, YMEHHIl  yCTaHaBIIMBATh
MIPUHA/IIEKHOCTh N3YYEHHBIX HEOPTAaHUYECKUX U OPTaHUYECKHUX
BELIECTB K ONPEIEJICHHBIM KjaccaM W TpyIIaM COEIMHEHUH,
XapakTepu30BaTb MUX COCTaB M BAXKHEWIINE CBOMCTBA;
OTIpEeCTATh BUIBI XUMUYECKUX CBS3€il (KOBaJIeHTHAs, HOHHA,
METaJlJIn4yecKasi,  BOJOPOJHAs), THUIBI  KPUCTAUINYECKUX
PEIIETOK BEIIECTB; KIacCU(UIIMPOBATh XUMUYECKHUE PEAKIIUY;
IIP6 07. chopMUPOBAHHOCTH YMEHHM MPOBOAUTH PACUETHI 1O
XUMHYECKUM (HOpMyTaM U YpaBHEHUSIM XUMHUECKUX PEaKIIHii ¢
WCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHbIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;
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HCIIOJIB30BAaTh CUCTCMHBIC XMMHWYCCKUC 3HAHUA TSI IPHUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYyallUdAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUECM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpEeJICTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAINH
nHpopManuu u
nH(OPMAIMOHHBIS
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 32124
npoeCCUOHATLHON
JeSTEILHOCTH

JIMYHOCTHBIE Pe3yJbTAThI 10JIKHbI OTPAKATH B YACTH:

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

— cpOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOIO Ha
JUaJIore KyJNbTYp, CHOCOOCTBYIOLEIO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE S3BIKOBOM M  YUTATEIHCKOM
KYJIbTYpbl Kak CpeICTBa B3aUMOJICHCTBUS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA.

MeTtanpeamMeTHble pe3yJabTaThl J0JIAKHbI OTPAKATH:

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBIMU

MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmei:

— BIAJETh HaBBIKAMH TOJY4YeHHS HHPOpPMAIUN U3
UCTOYHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSTEIbHO
OCYLIECTBJISATh TIOMCK, aHaJu3, CUCTEMATU3ALMI0 U
WHTEPIPETANI0 WHPOPMALUA PA3JIUYHBIX BUJIOB H
(bopM mpecTaBIeHHUS;

— CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (opMaTax ¢ y4eToM
Ha3HaYeHUs: MHQPOpMAIMUd U LEJIEBOW ayAUTOPUH,
BbIOMpas oNTUManbHYI0 GOpMYy TPEACTaBICHUS U
BU3YaIM3aliy;

— OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMallUM, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopmanuy, HMHPOPMAIIMOHHON  Oe30MacHOCTU
JIMYHOCTH.

JucnuninHapHbie (MpeaMeTHbIE) Pe3yJabTaThl M /0JKHBI
0TpPakKATh:

IIP6 06. BnaseHHE OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBJICHUI (HaOuoneHue, U3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIHA C
UCIIONB30BaHUEM (PU3UUECKHX BEIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBeMa
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHYECTBAa BEIIECTBA,
UCIIOJIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS JUISl MPUHATHS
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdhopMUpPOBAaHHOCT, YMEHHMH IJIAHUPOBAaTh U
BBIIIOJIHATh ~ XMMHYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEILECTB PU HArPEBaHUM, IIOJyUYEHUE dTUIICHA U
M3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHU Ha allbJeTU/IbL,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JieHaTypauusi OelIKOB IpH
HarpeBaHuM, LIBETHHIE peaKluu OEIKOB; MPOBOJIUTH pPEaKLUUU
HMOHHOTO OOMeHa, OmpeNeNniTh CpeAay BOJIHBIX PpacTBOPOB,
KauecTBEHHbIE peakluu Ha cyiabdar-, KapOoHAT- U XJIOpUA-
aHUOHBI, HA KAaTMOH aMMOHHS; peuaTb 3KCIEPUMEHTAJIbHbIE
3amauyn o reMaM "Mertamisl" u "Hemerannel'") B cooTBETCTBUU
C TMpaBWJIaMHM TEXHUKH O€30MacHOCTH TMpH OOpameHuu C
BEIIECTBAMH U JIaOOpaTOPHBIM 000PYIOBAHUEM; MPEACTABIATH
pe3yabTaThl XMMHUYECKOTO 3KCIepUMeHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (PopMyIUpOBaTh
BBIBOJIBI HA OCHOBE 9THX PE3YJIbTaTOB;

nP6 09. chopmMupoBaHHOCTH YMEHHSI  AHAIW3UPOBATH
XUMHUYECKYI0  HMH(OpMaIMio, TMOJIy4aeMyl0 U3  Pa3HBIX
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HMCTOYHHMKOB (CPEICTB MacCOBOM MH(pOpMaIIHH, CeTh IHTepHET H
pyrue)

OK 04. DddexTruBHO

JINYHOCTHBIE pPe3yJabTaThbl 10/I’KHBI OTPAXKATDL B YaCTH:

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThl M J0JLKHbBI

B3aUMOJICHCTBOBATh U | IPA’kKIAHCKOI0 BOCIIUTAHMS 0TPAXKATH:
pabortarth B — TOTOBHOCTH BECTH COBMeCTHYIO jesrensHocts B | IIP6  08. chopMupoBaHHOCT yMEHMH IUIAHUPOBAaTH H
KOJUICKTUBE U WHTEpecax rpakJaHCKOT0 O0IIeCTBa; BBIMIOJIHATh ~ XMMHUYECKUM  JKCIIEpUMEHT  (TpeBpalleHus
KOMaH/JI€ — yMeHue B3aI/IMOI[eI\/JICTBOBaTB C colyaabHbIMU | OPraHMYCCKUX BCUICCTB IPU HArpe€BaHuH, MMOJYYCHHUC STUIICHA U
WHCTATYTaMU B COOTBETCTBUU C UX (byHK]_H/I;{MH u | UKBYUCHHUC €TO CBOfICTB, KauCCTBCHHLBIC PCAKIIMN HA aJIbACTUIBI,
HA3HAUYCHUEM. Kpaxmall, YKCYCHYIO KHCIIOTy; JIeHaTypaiusi OeJKOB Ipu
MeTanpeaMeTHble pe3yJbTAaThl 10/LKHBI OTPAKATD: HAarpeBaHNM, LBETHHIC PCAKLUM OCIIKOB; MPOBOJUTH PEAKLIUH
OBJlaileHHe YHMBEpPCAJIbHBIMH KOMMYHHUKATHBHbIMH | HOHHOTO oOMeHa, OmpejensTh CpeAy BOAHBIX PACTBOPOB,
AeHCTBUSAMM: Ka4eCTBCHHBIC PEAKIUU Ha Cyibdar-, KapOOHAT- U XJIOPHI-
6) COBMECTHAA AeATEJbHOCTD: AHWOHbI, Ha KAaTHOH aMMOHH:A; PCIIAThb JKCIICPHMCHTAJIbHBLIC
— TIOHUMATh U UCTOJB30BaTh MPEUMYIIIECTBA KOMaHHOM | 3aAa4H 110 TEMaM "Metamns" u "Hemeramibl'") B COOTBETCTBUH
¥ MHIAMBUIYalbHOH PaBoThI; C TpaBWIaMH TEXHUKH OE30MaCHOCTH TIPH OOpAIICHUH C
— pUHMMaTh LEIH  COBMECTHOH  JesTenbHOCTH, | BEWIECTBAMH H 1abopaTOPHBIM 000PYIOBAHUEM; TIPEICTABIIATh
OpraHM30BBIBATh M KOOPAMHUPOBATH ACHCTBHA 10 ee | PE3YIBTATHI XMMHHYECKOTO JKCNECPUMEHTa B dbopme 3amucu
JOCTHKEHHIO: COCTABIISATH 1Al NeiCTBHil, YpaBHEHUW COOTBETCTBYIOIIUX peEAKIUl U (OpMyIHpPOBATH
pacrpenesnsiTh pojid ¢ Y4eTOM MHEHHMH ydacTHHKOB | BPIBOJBI HA OCHOBC 5THX PC3YJIbTATOB.
00CYyXJaTh pe3ylbTaThl COBMECTHOM paboTHI.
Osiaanenue YHHUBeEPCAJIbHbIMU peryasiTHBHbIMH
JefcTBUSIMU:
r) NpUHATHE ce0sl M IPYTruX JIoaei:
— TMPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX JIOIECH IPU
aHaJIN3€ PE3YIBTATOB IEATENBHOCTH;
— IIpU3HABaTh CBOE IIPAaBO U IPABO JIPYIrHX JIIOAEH Ha
OIINOKH,
— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIUH
JIPYroro 4ejioBeKa.
OK 07. JIMYHOCTHBIE Pe3yJIbTAThI J0JKHBI OTPAXKATH B YacTU: | JlUCUMIVIMHAPHBIE (MpeaMeTHbIe) Pe3ybTaTbl U JO0JKHbI
CojeiicTBOBaTh 3KOJIOTHYECKOT0 BOCTIUTAHMS . 0TPAXKATH:




COXPAHEHUIO — chopmupoBaHHOCTH  dKosorudeckoi  KynbTypsl, | IIPO 01. chopMUpOBaHHOCTL NPENCTABIECHUM: O XUMHYECKON
OKpY>KaloIlen Cpebl, [IOHUMAHUE BJIUSAHUA COLMAIBHO-D)KOHOMUYECKUX | COCTABISIONIEH €CTECTBEHHOHAYYHOM KApTUHBI MUPA, POJIH
pecypcocOepexeHmIo, IPOLIECCOB HA COCTOSHUE NPHPOAHON M COIMAILHOM | XMMHM B IIO3HAHMM SBJICHMH IPUPOJBI, B (HOPMHUPOBAHMU
MIPUMEHSITh 3HAHHS 00 cpepl, OCO3HaHME  TIJ00AJBLHOrO  XapakTepa | MBIIUIEHHS M KyIbTypbl JIMYHOCTH, €€ (DYHKIHMOHAJIBbHON
M3MEHEHUHU KIIUMaTa, IKOJIOTHYECKUX MPOoOIIeMm; IPaMOTHOCTH, HEOOXOIMMO AJIs pelIeHHs] TPAKTHUYECKHUX 3a7a4
IIPUHOMIIBI — IUIAHUPOBAHUE W  OCYLIECTBJIIEHHUE nercTBuili B | A OKOJIOTHYECKA 000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY
OepexIMBOro OKpyKalolllell cpeJle Ha OCHOBE 3HAHHUsA Lejleii | 3I0POBBIO M MPHPOIHON Cpee;
MIPOU3BOJICTBA, YCTOWYHMBOTO Pa3BHTHUS YEIOBEUECTBA; IIP6 10. cdopMUPOBAHHOCTH yYMEHHUU COOJIOJATH IpaBUIIA
3¢ heKTHBHO —  aKTHBHOE HEIPHATHE ACHCTBUMN, IPUHOCAIMX Bpex | YKOTOTHYECKH LEIeCO00PasHOro OBEICHHUS B OBITY H TPYIOBOIL
JICHCTBOBATH B OKPYKAIOILIEeH cpejie; NESATEIPHOCTH B IEJAX COXPaHEHUS CBOETO 370pOBbS U
Ype3BBIYANHBIX —  yMeHue I[POTHO3HPOBATH HeGnaronpusTHpie | OKPYKAIOIEH NPUPOIHON  CPE/Ibl; YHMTBIBATL  ONACHOCTD
CUTYaIUAX SKONOTHYECKHE  TOCIEJCTBIS  TPE/TPHHAMAaeMBIX | BO3ACHCTBHS Ha JHBBIC OPraHU3MBI ONPEICIICHHBIX BEILCCTB,
JIEMCTBUM, MPEJOTBPAILATH UX. MOHMMAasE CMBICII [OKaszaTeis MpPEeesbHON  JOMyCTUMOI
MeranpeaMeTHbIe Pe3yJbTAThl JOJGKHBI 0TPAKATE: KOHLEHTpaluu.
OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO03HABATEJIbHbIMHU JAelCTBUAMM:
B) padora ¢ ungopmanmeii:
— WCMOJB30BaTh  CpeACTBA  WH(MOPMAIMOHHBIX U
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTUH B  pEHICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpTraHM3aIMOHHBIX 33/1a4 ¢ COOI0ICHUEM TpeOOBaHUM
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 0€30I1aCHOCTH.
[1K 1.1. BeImonHsITH - BIQJCTh HAaBBIKAMH IIOJIYYCHUS WHPOPMAIUU W3 |- YMETh  aAHAIM3UPOBATH  XUMHYECKYI0  WH(MOPMAITHIO,

BBOJ U
00pabOTKy TEKCTOBBIX
JTAHHBIX.

HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIATh TOUCK, aHajlu3, CHUCTEMAaTH3alUI0 W
MHTEpHpeTanuio HHGopMaIy pa3IuyHbIX BUI0B U (HOpM
MIpe/ICTaBJICHMUS;

- co3JlaBaTh TEKCTHl B pa3IMUYHBIX (opmarax C y4yeTom
Ha3HayeHus: uH(POpMalUMW U IeJIEBOM  ayauTOpHH,

MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEUIECTB
U  XAMHYECKUX  sBJIeHWWA  (HaOmogeHue,  U3MEpEeHHeE,
SKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETb NMPOBOJIUTH PACUETHI 110 XUMHUYECKUM (hopMysiaM 1
YpaBHEHUSIM XUMUYECKUX PEAKLUN C UCIOJIb30BAHUEM




BbIOMpass ONTHUMalbHYIO (opMy MpencTaBiIeHUS
BU3YyaIU3aluy;

- OLIEHUBATh JJOCTOBEPHOCTD, JIETUTUMHOCTb
nH(pOpMAIINH, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-
3TUYECKUM HOpMaM;

u

(bu3NYeCKUX BEIMYMH, XapaKTepU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaibHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS1 IPUHATHS PELLICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM
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2. CTPYKTYPA H  COJEPKXAHHUE OBIIIEOBPA3OBATEJIbHON

JUCIUIIVIMHBI « XUMUS»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoi1 padoThI Obnem
yacax
O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
Conep:xxanue yueOHOro MaTepHaJia 66
BT. U..
TEOPETHYCCKHUE 3aHATHS 38
MIPaKTUYECKHUE 3aHATHS 18
1a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccuonanbHO OPpMEHTHPOBAHHOE cO/lep:kaHue (Coep:KaHue 4
MPUKJIAJTHOTO MOYJISA)
BT. 4..
MPAKTUYECKHUE 3aHITUS 4
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HaunmenoBanue
pa3iesioB U TeEM

Conep:kanue yueOHOro Marepuasa (0CHOBHOE M NPo(ecCHOHAILHO OPMEHTHPOBaHHOE)
J1a00paToOpHbIe M NPAKTHYeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb

O0LéM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xaHue yueOHOro MaTepuaJia

66

Pa3zne 1. Teopernueckue 0CHOBbI XUMHH

18

Tema 1.1.
OcCHOBHEBIE
XHUMHAYECKHUE TTOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMHYECKHUX
9JIEMEHTOB

Coaep:xaHue yueOHOro MaTepuaJia

XUMHYECKHUH 2JIeMeHT. AToM. Sapo aToma, U30TOIBI. DIEKTPOHHAS 000JI0UKA. JHEPTETUUECKIE
YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTANH, S-, P-, O- 3meMeHThl. OCOOCHHOCTH pacIpee/iCHuUs
ANIEKTPOHOB MO OpOUTANSAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KkoH(puryparus aroMmoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora Nel. «OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBl B XMMHHM W PacyeThbl IO
YpPaBHCHUAM XUMHWYCCKUX peaKHHfI)>.

OTHOocuTeNnbHBIE aTOMHAs U MOJIEKYJIsIpHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fonsi BemiecTBa. 3akoH ABoraapo. MossipHeiid 00beM Ta30B. OTHOCHTENbHAsS
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C MCITOJIb30BaHMEM MAacCOBO
JI0JIM BellecTBa, 00beMa (HOpMaJibHbIE YCIIOBHSI) 'a30B, KOJUYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepnoanueckas
CHUCTEMa XUMHYECKHX
snementoB  JI. N
MenneneeBa, UX CBS3b
c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKaneCKne 3AHATHUSA

[TpakTryeckas padora Ne2. «M3yueHune nepuoIn4eckux 3aKOHOMEPHOCTEN U UX B3aUMOCBS3H CO
CTPOCHHUEM aTOMOBY.

Ilepuognueckas cucrema xumuueckux aneMeHToB /.M. MenneneeBa. CBs3p NepHOIUIECKOTO
3aKkoHa U [lepnonueckoi CHCTEMBl XMMUYECKHX JJIEMEHTOB C COBPEMEHHON TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XUMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTHIX M CIOXHBIX BEILECTB IO IpymnaM u nepuogam llepuonnueckoil cucremsl. 3HaueHHE
MIEPUOJAUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKUX 3JIeMeHTOB J[.M. MeHaeneeBa B pa3BUTUH
HayKHU.

YcTaHOBIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX HJIEMEHTOB U MEPUOIUYECKUM
M3MEHEHUEM CBOMCTB XMMHYECKUX 2JIEMEHTOB U UX COEIMHEHHUI B COOTBETCTBUU C ITOJIOKEHUEM
[Iepuonnueckoi cucreMsl. Perienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha

OK 01
OK 02
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XapaKTepu3aluilo0 XUMHUYECKUX 3JIEMEHTOB «Merammndeckue / HeMeTalJIMuYecKue CBOWCTBA
XMMHUYECKUX 3JEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOCHHUEM U TOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEIIIECTB

Copep:kaHue y4eOHOT0 MaTepuaJia

CrtpoeHnue BeniecTBa. XuMuieckas cBsi3b. Bupl XuMuueckoil cBsi3u (KOBaJICHTHAsI HEMOJISIpHAS
U TIOJIApHAs, MOHHAs, METaJUTHUecKasi). MexaHu3Mbl 00pa30oBaHMs KOBAICHTHON XUMUYECKOU
cBs3u (OOMEHHBIW ¥  JOHOPHO-akuenTopHbI). Bogopomnas cBs3b. BaneHTHOCTD.
DneKkTpooTpunaTeabHOCTh. CTeneHb okucieHus. MoHbl: KaTHOHBI U aHUOHBI

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MpUpoia XMMUUECKOH CBSI3N».
JleMoHCTpauuss Mojesiell KpUCTALIMYECKUX PELIETOK: MOHHOW (XJIOpHUJ HATpHsi), aTOMHOMN
(rpaduT 1 anmaz), MOJEKYJIAPHOU (YIJICKUCIIBIA ra3, HOJ), METALINYCCKON (HATPHi, MAarHHA,
Menp). Pemienre mpakTuyeckux 3aJjaHuil Ha COCTaBJIEHUE BJIEKTPOHHO-Tpaguueckux (Gopmyn
251eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIAaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccupukanuss HeopraHmueckux BemiecTB. HoMeHKiaTypa HEOPraHWYECKHX BEIIECTB
(oxcuAbl, THIPOKCUABI, KUCIOTHI, COJHM). BeliecrBa MOJEKYyJISpPHOTO UM HEMOJEKYJSPHOTO
CTpoeHHMsI. ATperatHble COCTOSIHUS BenlecTBa. Kpucramiueckue u aMop@HbIe BEIEeCTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTBA. THUIMBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYEeCcKas). 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIIIMUYECKON pEeHIETKI

IIpakTHYecKHe 3aHATHSA

[IpaxTuueckas padora Ne4. «HomeHkIaTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCKUX 3aJaHUi MO KJIacCU(UKAIMH, HOMEHKJIAType M XUMHYECKUM
(dbopMyllaM HEOPraHMYECKHX BEIIECTB Pa3jIMYHbIX KJIaccoB (yrapHbIi ra3, YIJIEKHCIbIM Tras,
aMMMaK, rameHasi U3BeCTb, HeTalleHasi U3BECTh, IUTHEBAs COJla U JIPYTHUX): Ha3BaHUS BELIECTB
o mexayHapoanoi (MIOITAK) wnu TpuBHanbHOW HOMEHKJIATYpe M COCTaBJIEHHE (OPMYJIbI
XMMHUYECKHX BEIIECTB, OIpeJesIeHue MPHHAIISKHOCTH K Kiaccy. Ilomck uHopmanuu mo
Ha3BaHMSIM, UICHTH(PHUKATOPaM, CTPYKTYPHBIM dopMyiiaM. AHaIM3 XUMHUYECKON HHGOpMaIuuy,
MOJTly4yaeMOi M3 pPa3HbIX MCTOYHUKOB (CpeAcTB MaccoBod HHpopmaiuu, cetb MHTepHET H

Jipyrue)

OK 01
OK 02

Tema 1.5.
Tunet XAMHUYECKHUX
peakuuii

Conep:kanue y4eOHOIro MaTepuaa

Xumnyeckass peakuus. Kiaccupukanus XUMHUECKUX peakIMid B HEOPraHMYecKoO W
OpPraHMYECKOM XMUMHUH. 3aKOHBI COXpPAHEHMsI MaccChl BELIECTBA, COXPAHEHHUS M IPEBPALLEHUS

OK 01
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OHCPIUU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIHHO-BOCCTAHOBUTCIIHLHEIC pcakuuu (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUS, CTCIICHb OKHUCJIICHHA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B IPHUPOAC, IMPOU3BOACTBCHHBLIX IIPOLCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Coaep:xaHue yueOHOro MaTepuaJia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT DPA3JIMYHBIX (PAKTOPOB: MIPUPOJABI PEArupyrOIUX
BELIECTB, KOHIEHTPALMU pEarupyrolux BEUIECTB, TEMIEPATypbl U IJIOLAAM PEAKIIMOHHOM
noBepXxHoCTU. TerioBble 3PPEKThl XUMHUUECKUX PEAKLUI: 3K30- U SHAOTEPMUUECKUE PEaKIIH.
OOparuMble peakuuu. XUMHUYECKOe paBHOBecue. DaxkTOpbI, BIHSIOIIME HA COCTOSHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALMsl peareHTOB MM MPOIYKTOB PEaKIMH, JaBJICHHUE,
temneparypa). [lpunnun Jle HlaTtenbe

IlpakTH4yecKkue 3aHATHSA

[Ipaktuyeckas pabora NeS. «BnusHue pazauyHBIX (GAKTOPOB HA CKOPOCTh XHMHYECKOM
peakuum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHMSIOMIMX HA
U3MEHEHHE CKOPOCTH XMMHUYECKON peaKkMK. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIUHU OT
IIPUCYTCTBUS KaTalW3aTopa Ha IPUMEPE PAa3JIOKEHUA IEPOKCHIA BOLOPOAA C IIOMOILBIO
JUOKCHJIa MapraHia M Karanaspl. PemeHue NpakTHUKO-OPHMEHTUPOBAHHBIX 3aJaHui Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXKAEHUSA HANPABICHUS CMEIICHUS PaBHOBECHUS
XMMUYECKOH peaklMy U aHaIu3 (PakTOpPOB, BIUSAIOLIMX Ha CMEIIEHHE XMMUYECKOTO paBHOBECHS

OK 01
OK 02

Tema 1.7.

PacTtBOpHI, Teopust
BJIEKTPOJIUTHYECKON
JUCCOIMAIMN U MOHHBIN
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

PactBopel. Bunabl pacTBOpOB IO COAEPKAaHUIO PACTBOPEHHOIO BEIIECTBA. PacTBOPHUMOCTS.
[TonsiTue 0 AUCHEpPCHBIX cHCTEMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpPbL. MaccoBas IoJist
BelecTBa B pacTBope. [lonaTue o BogopoaHom nokasarese (pH) pactBopa. DnekTpoauTiHieckast
mucconuanusi. CuibHbIE U c1a0ble 3JeKTPOIUTHI, HEANEKTPOIUThI. Peakiiuy HoHHOro oOMeHa

JlabopaTopHble 3aHATHSA

JIaGoparophas pabota Nel «IIpuroroBieHue pacTBOpOB».

[IpuroroBnenue pacTBOpPOB 33JaHHOM MACCOBOM J0JIE€H pacCTBOPEHHOTO BEUIECTBA, IPOBECHUE
peakiuii HMOHHOTO OOMEHa, OIpeleNIeHue CpeAbl pPAacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEpPCAJIbHOTO HMHAUKaTOpa (Kucias, HEeWTpajpHas, Iejo4yHas). 3aJlaHus Ha COCTaBJICHHE
VOHHBIX peaklui. PeleHne npakTHUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN Ha PacTBOPHI,
MCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07

KonTtpoabHas pa6ora 1 CtpoeHue BeniecTBa U XMMHUECKHUE peakuu (1o paznerny 1)

Pasznea 2. Heopranuueckasi Xumusi

12
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Tema 2.1.
DOHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

Meramnbl. Ilonoxenue wmeramwioB B Ileproguyeckol cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmmwme ¢usnyeckue
cBoiictBa MeTauioB. CrutaBbl METAJUIOB. DJEKTPOXUMHYECKHN PsSJ HANPSHKEHUA METaJUIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIlUi, MarHuii, aJlOMUHUM,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHuid. OOmme crocoObl TMONYYSHHUS METaslIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune HemetamioB B [lepuoguueckoit cucteMe XuMu4eckux snemenToB .M.
MenzeneeBa W OCOOCHHOCTH CTpPOEHHUST aromMoB. @DHW3WYECKHE CBONCTBA HEMETAJLIOB.
AnnoTponus HeMeTaioB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yraepoaa). XumMuueckue
CBOWCTBA ¥ IPUMEHEHNE BAXKHEUIITNX HEMETAILIOB (TaJIOT€HOB, CEpPHI, a30Ta, pocdopa, yriepoaa
U KPEMHHS) M HUX COCAUHEHUH (OKCHJIOB, KHCIOPOACOJCPKAMNX KHUCIOT, BOJOPOJIHBIX
coenunenuil). [I[puMeHeHrne BaXKHEMIINX HEMETAIOB U UX COCIMHEHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHU/IOB,
KHCIIOT, coyiell U ap.). ['eHeTnueckas cBA3b HEOPraHMYECKUX BEILECTB, NPUHAIEKAIIUX K
pa3IUYHBIM KJlaccaM. 3aKOHOMEPHOCTH B MU3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB U TUAPOKCUIOB

IlpakTH4yecKue 3aHATHSA

[IpakTrueckas padota Ne6. «DU3UKO-XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHHEe ypaBHEHUH XHMMHMUYECKHX PpEaKIMH € y4aCTHEM TMPOCTBIX M  CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAUIOB; OKCHJOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBaHUI M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB IO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE UIIH
00BEMY OJHOIO M3 YyYacCTBYIOIIMX B pEaKLMU BELIECTB, pacdE€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEaKLMH, €CIM OJHO U3 BELIECTB MMEET MpUMecH. PelieHne mpakTUKo-
OpUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJY4YeHHE U O€30MacHOE HCIOJIb30BAHUE
BaXHEUIIMX HEOPraHWYECKHUX BELIECTB B OBITY M MPO(hecCHOHAIBHON AEITENbHOCTH YeJI0BeKa

OK 01
OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOTr0 MaTepuaJa

JlabGopaTropHble 3aHATUA

OK 01
OK 02

15



WNnentudukanus
HEOPraHHYECKUX
BEIIECTB

JIaGoparopnas padota Ne2 «MneHTudukanus HEOPraHUYECKUX BEIIECTB.

Pemenue skcriepuMeHTaIBHBIX 3a/1a4 10 XMMHYECKAM CBOMCTBAM METAJUIOB M HEMETAIUIOB, 110
pacro3HaBaHUI0 U TMOJYYEHUIO COCJUHEHUH METaUIOB U HEMETAUIOB (B3auMMOJICUCTBUE
TUAPOKCH/IA AJIFOMUHHMS C PACTBOPAMH KUCIIOT U 1Henoveit,). Mnentudukamnus HeopraHmIecKux
BEIICCTB C HCIIOJB30BaHUEM HX (bH?;I/IKO'XI/IMI/I‘IeCKI/IX CBOﬁCTB, XapaKTCPHBIX KaYCCTBCHHBIX
peakiuii. KadecTBeHHble peakuuu Ha cynbgar-, KapOOHAT- M XJIOPHUI-AaHUOHBI, Ha KATHOHBI
MCTAJIJIOB U KaTHUOH aMMOHMU

OK 04

KontpoJabHnas padora 2 CBoiicTBa HEOpraHUYECKUX BeIIeCTB (110 pa3zaeiy 2)

Pa3nen 3. TeopeTnueck

He OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUH

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Coaep:xanue yueOHOro Marepuaa

[IpenMer oprannyeckoi XUMHUM: €€ BOZHUKHOBEHHUE, pa3BUTHE U 3HAUEHUE B MOJTYYEHUH HOBBIX
BEUIECTB M MaTepuasnoB. Teopus cTpoeHMsi opraHmdyeckux coeauHeHuid A.M. bytieposa, eé
OCHOBHBIE TOJI0kKEHUsA. CTPYKTYpHBIE (POPMYITBI OPraHUIECKHUX BEIIECTB. [ oMoIoTHs, n3omMepusi.
XuMuyeckas CBSI3b B OpraHM4ECKUX COCIUHEHMAX: KPATHBIE CBSA3H, G- U T-CBA3H.
[IpencraBnenne o kKiaccu(UKaMU OPraHWMYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeMHEHUI (cucTeMaTuyeckas) M TpUBHAJIbHBbIC Ha3BaHMWs BaKHEHIIUX IpercTaBUTENICH
KJIACCOB OPraHM4ECKHUX BEUIECTB

HpaKaneCKne 3AHATHUSA

ITpakTryeckas pabora Ne7. «HomeHKI1aTypa OpraHMYeCKHX BEILECTBY.

O3zHakoMyeHHEe ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME U ONHCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrnuBanue u roperue). CocTraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIAccOB, HCHOJb3Ysl HMX Ha3BaHMs 110
cHUCTeMaTU4YecKOd M TpPUBUANBHOM HOMEHKJIAaType (3TWJIEH, aleTWIeH, [NIMLEpuH, (eHod,
(dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiieil popMyisl OpraHuuecKon
MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOT0 cocTana (B %)

OK 01

Pasznea 4. YrieBoaopoanbl

10

Tema 4.1.
YraeBogopoabpl M HX
MPUPOJIHBIE MCTOUHHUKHU

Conep:xanue yueOHOro MaTepuaJia

IIpenenbHbIE YyIIeBOAOPOBI (aJIKaHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKUH psl. MeTaH U 3TaH:
COCTaB, CTpOEHUE, (pU3MUEeCKHe U XUMHYECKHE CBOMCTBA (peakUWU 3aMEIleHUss U TOPEHHs),
II0JIyYE€HUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
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HenpenenbHble yriieBogopoibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUN psiA. DTUIIEH M IPOMNMIIEH: COCTaB, CTPOEHUE,
¢du3nvecKre 1 XUMHUECKUE CBOMCTBA (peakuy THAPUPOBAHNS, TaJOT€HUPOBAHHMS, THIPATAIIH,
OKHCJICHUS U TOJIMMEPU3ALIIH) NTOJTy4YEeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u mMeTunOyraauen-1,3, XUMHYECKOEe CTPOCHUE, CBOMCTBA (peaKIlus
MOJIMMEpPH3aIiK), TPUMEHEHHUE (11 CHHTE3a IMPUPOJHOIO0 M CHHTETHYECKOrO Kaydyka u
PE3UHBI).

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psl. AIETUJIEH: COCTaB,
XUMHYECKOE CTpOoeHHe, (U3MYecCKHe M XHUMHYECKHE CBOWCTBA (peaklud TUIPUPOBAHHUS,
raJIOTEHUPOBAHUSA, TUApATAllMd TOPEHHUA), TMONy4eHHEe U TMpUMEHEeHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)

Apomarnyeckue yrieBoJopozsl (apeHsl). beH3on u Tomyois: cocraB, CTpoeHue, pU3MUEcKue U
XMMHUYECKHUE CBOWCTBA (peaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyUYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsHME OEH30J1a HA OpPraHu3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YTJIEBOIOPOAAMHU, IPUHAJIEKALIMMU K Pa3JINYHbIM KJIACCAM.

[IpupoHble UCTOYHUKH YTiaeBoJopooB. [IpupoaHblii ra3 u nomyTHsle HedTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaeHue. CriocoObl nepepadOTKU HE(PTHU: MEpPEroHKa, KPEeKHUHI (TepMHUYECKH,
KaTaJuTU4eckui), mnuponus. IIpoaykTel mnepepaboTku HepTH, HX IPUMEHEHUHE B
MIPOMBIIIJIEHHOCTH

u B ObITy. KaMeHHBIH yToJib U IPOAYKTHI €ro nepepadboTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJI€BOJOPOAOB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yrieBOI0POIOBY.

TpuBuanpHas U MeXAyHapoAHas HOMEHKIIATypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOMyYeHUS
yrieBogopoaoB. [lonydeHue 3TUiIeHa U U3Y4YEHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYN U
XUMHUYECKHUX MPEBpaIeHU YTIeBOJAOPOIOB (Ha MpUMepe dTaHa, STUIICHA, alleTUIeHa U JIp.) U
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Pa3nen 5. Kuciaoponocoaep:kamme opranHudecKkue coeIMHeHUus

14

Tema 5.1.
Cnuptel. ®enon

Conep:xxanue yueOHOro MaTepuaJia

[IpenenbHble 0THOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XMMHUECKHE
CBOMCTBA (peakIy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE), TPUMEHEHHE.
Bomoponnsie cBs3M MexAy MOJeKyldamMu CHAPTOB. PU3HOIOTMYECKOE NEHCTBHE METAHOJA U
9TAHOJIa Ha OpPraHU3M 4eJI0BEKA.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONIb U TIMLEPUH): CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeETallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [IpumeHenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYNbl, (U3UYECKUE U XUMHUYECKHE CBOHCTBa (eHoda. TOKCHYHOCTDH
¢eHoa, ero puznonornyeckoe aeiicTeue Ha OpraHu3M yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOerune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xaHue yueOHOro MaTepuaJia

Anpaerunpl M KeTOHBI ((popManbIerujl, aleTaibJeTH], aleToH): CTpOoeHHe, (U3HYECKHE H
XUMHUYECKUE CBOWCTBA (pEaKklMH OKHUCICHHS M BOCCTAHOBJICHUS, KAa4€CTBEHHBIC PEAKIINH),
MOJIy4YEHUE U IPUMEHEHUE.

OIHOOCHOBHEIE MPeeIbHBIC KAPOOHOBBIC KMCIOTHI (MypaBbHHAS H YKCYCHASI KUCIIOTHI):

CTpoeHue, (U3MYEeCKHe U XMMHUYECKHe CBoilcTBa (oOmue CBOMCTBAa KHCIOT, pPEaKLus
TepuUKaAIMK), MOMydeHHe M mpuMeHeHne. CTeaprHOBass M OJEHHOBAas KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['HAponn3 cioxkHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posis )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYraeBoapl: cocTaB, KiacCU(UKAIUsA YIJIeBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaxXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (PU3MYEeCKHEe M XHUMHUYECKHE
CBOWCTBa TIIIIOKO3bI (B3aumopelcTBue ¢ ruapokcuaom meau (II), oxkucieHune amMMHauyHBIM
pactBopoM okcuja cepedpa (I), BoccranoBneHue, OposkeHHE TITIOKO3bI ), HAX0XICHUE B PUPOJIE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
PoTOCHHTES.

®pyKTO3a KaK U30MEP IITHOKO3BL.

Caxapo3a — TpeACTaBUTENb JUCAXapPUIOB, TUIPOJIU3 Caxapo3bl, HAXOXKJACHHE B TMPUPOJE U
MIPUMEHEHUE.

[Monucaxapuasl: Kpaxmana W IEIUII003a Kak MPUPOJHBIE TosmMepbl. CTpoeHue Kpaxmaia U
LEJUTIONO3BI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaueCTBEHHAs PeaKIIus
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Dusnko-xuMuIeCKue

Copep:kaHue y4eOHOTr0o MaTepuaJa

o

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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CBOMCTBaA
KHCJIOPOIOCOIEPIKAIIUX
OpraHUYECKUX
COCTUHEHUN

[Mpaktuueckass pabora Ne§. «HoMmeHkiIaTypa KHCIOPOJOCOJEPKANINX OPTaHUYECKUX
COCTUHEHUN.

TpuBHnanpHas U MeXITyHapOJHAS HOMEHKIIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI TOTYyYCHHS
CIUPTOB U (PEHOIIOB, KAPOOHOBBIX KHCIOT U 3PHUPOB, aJIbACTUAOB U KeTOHOB. COCTaBlIEHHE CXEM
peakuuii (B TOM 4YHCIE IO NPEIJIOKEHHBIM IEMOYKaM IPEeBPAILCHH), XapaKTEPHU3YIOIINX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOIEPKAITNX OPraHMUYECKUX COSTMHEHHM

[TpakTuueckas pabora Ne9. «Xumudeckne U (QU3NUYECKUE CBOWCTBA KHCIOPOAOCOCPIKALTUX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HAOMIOACHHWE M ONMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHUPTOB (OKHCIeHHEe 3TaHona okcugaom wmemau (I1)),
MHOT0aTOMHBIX CHHPTOB (B3auMOJEicTBUE rnLeprHa ¢ ruapokcugom Meau (1)), anpaernnos
(oxucieHne amMMHMa4dHbBIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom wmemu (1),
B3aMMOJICICTBHE KpaxMaJla ¢ MOJJOM), M3yUYE€HHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTbI

OK 04

Pa3znen 6. A3oTconepxkamye opranHndecKue coeIuHeHust 4
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
AMMHEL. AMUHBI: METWJIAMUH — MPOCTEUINI MPEICTaBUTEIb aMUHOB: COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYecCKre U XUMUYICCKUE CBOMCTBA, HAXOXK/ICHUE B PUPOJIC. OK 04
Benku AMMHOKHUCIIOTHI KaK aM(oTepHble OpraHWYeCKHe coeauHeHus. DPu3ndecKue M XUMHUYCCKHE

CBOMCTBa aMHHOKHUCJIOT (Ha MpUMepe TJIUIMHA). buosornyeckoe 3HAUYE€HHE AMHHOKHUCIIOT. 2

Ilentuapl.

benku kak mpupoanbsie nmoauMepsl. [lepBuuHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OEIKOB.

XUMUYEeCKHE CBOMCTBA OEIKOB: THAPOIN3, ACHATYpallvs, KaYeCTBEHHbIE peakluy Ha OeJKu

IIpakTHYecKHe 3aHATHS

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIIMUX OPTAHUUECKUX COSAMHEHUID.

dusznueckue M XUMHUYECKHE CBOMCTBA aMUHOB (pEaklMH C KHUCIOTaMU M TOPEHHUs) | 2

aMUHOKHCIIOT (Ha mpuMepe TnuiuHa). Habmonenue u onrcanue AeMOHCTPAIMOHHBIX OMBITOB:

JieHaTypanus OJIKOB MPU HATPEBAHUH, IIBETHBIE PEAKIINKN OEIKOB
Paspnen 7. BeIicOKOMOJICKYISIPHbIE COCAMHECHUS 4
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01
[InacTmaccel. IIpakTHYecKHe 3aHATHS 2 OK 02
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Kayuyku. Bonokna

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 W KIACCU(PHUKAIMS BHICOKOMOJICKYIISPHBIX
COCTUHEHUN)

OCHOBHbIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMH: MOHOMEp, IIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AIMH, CPelHss MOJeKyspHas macca. OCHOBHbIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUS U MTOJIMKOHICHCALIMSL.
O3HakoMJIeHHE ¢ 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB:
IJ1aCTMACChI (ITOJIMATUIIEH, MOJIUIIPOINIIEH, TOJIUBUHWIXJIOPU, MOJIUCTUPOI); HATYPAJIbHBIN U
CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPOMPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA
(HaTypanbHbie (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHbIE (AlIETATHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalpoH U JIaBCaH)

OK 04

KonrposbHasi pagora 3 CTpyKTypa M CBOHCTBa OPraHMYeCKUX BelecTs (1o pasnuenam 3-7)

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE COlEpPKaHMeE (CodepKaHNe PUKJIATHOTO MOTYJIs)

Pa3znen 8. Xumus B ﬁbITy 4 l'lpOI/l3B0)_ICTBeHHOﬁ HACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XuMHuuyecKkre
TEXHOJIOTHH

B MOBCETHEBHOM
U  npodeccHoHaTbHON
JIeSITCILHOCTH YeJIOBEKa

Coaep:xxanue yueOHOIro MaTepHuaJia

R LS

HpaKanecmle 3AHATHUSA

[Mpaktrueckas pabora Nel2. «IIpuMeHEHHE XMMHYECKMX BEIIECTB M TEXHOJIOTHH C Y4eTOM
Oymymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenue keiic-3ajau 1o TeMaM: MUIIEBBIC MPOJYKTHI, OCHOBBI PAIMOHAJIBHOTO THTAHUS,
Ba)KHEUIIHe CTPOUTCIIBHBIC U KOHCTPYKIHMOHHBIC MaTCpUalibl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHaibl JJIsl JJICKTPOHUKU, HAHOMATEPUAIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKHW OJOHCPIrur, OPraHUYCCKUC W MUHCPAJIBHBIC YI[O6pCHI/I$I,
JICKApCTBEHHBIC M KOCMETUYECKUE MPETaparthl, ObITOBAass XUMUS, MATEPHAJIbl U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKUX BOJOKOH.

3amura: [IpencraBieHne pe3yIbTaTOB pellieHus Kekc-3a1a4 B (hopMe MUHU-JIOKIaa

OK 01
OK 02
OK 04
OK 07
K 1.1

IIpome:xxyTounasi arrecTanus no gucuumanue (qudQepeHIrpoBaHHbIN 3a4€T)

Bcero

72
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3. YCJOBUS PEAJIM3AIIMU NMTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

3.1. MuHuMAaJbHOE MAaTePHAIbHO-TeXHHYECKOe oDecrevyeHne

Kabunet XxuMuu 1 OMOJIOTHH

1. Cneyuanusuposannas mebens u cucmemvl XpaHeHus.:

— CTOJI MIPENo/IaBaTelis ¢ AIUKaMU JJI XpaHEHUS;

— Kpeciio MpemnoaBaTes;

— JIoCKa yueOHas;

— mKadbl U9 XpaHEeHUs. HATrJISAHBIX TOCOOUI U y4eOHO-METOIUYECKOT0 KOMILIIEKCa;
— TI0CaJI0OYHBIC MECTA 10 KOJIMYECTBY 00YJAIOIINXCS;

— CTOJI YYCHUYECKHIA;

— CTYJ1 YYCHUYECKHIA.

2. Texnuueckue cpeocmea:

— ceTeBOH QUIBTP;

— MYJIBTUMEINA-TIPOSKTOP C IKPAHOM;

— YKa3Ka-Ipe3eHTep Uil IPE3CHTAIHIA;

— HOYTOYK IIperno/iaBaTess

— 0(MCHBIH MMaKeT IPOrPaMMHOTO 00ECTICUCHHST; — JTUIICH3HOHHOE MPOrpaMMHOE 00ECIICUCHUE;
— o0pa3oBaTeNbHBIA KOHTECHT M CHCTEMA 3aIlUTHI OT BPESJOHOCHOW WH(OPMAITUH;

— noctym K cetr HTepHeT;

— TIPUHTED.

3 Cneyuanuzuposanroe 000pyoosaHue

3.1 xumusa (MEH3YypKH, NMUNETKU-KaNeIbHULbI, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U
MOKPOBHBIE CTEKJIA, MJIAHIIETHI JJIs KaleJlbHbIX peakluuid, puabTpoBanbHast Oymara, IpoMbIBaJIKH,
CTEKJISIHHBIE TPOOMPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJITHHBIE TATIOUKH,
LITAaTUBBI JUIsI IPOOMPOK; MEpHBIE IMJIMHIPHI, BOPOHKU CTEKJIIHHbIE, BOPOHKHU JEIUTEIbHBIC
mmHApraeckue (50-100 mi), cTynku ¢ necTukoM, (apdopoBble YallKy, TUHLIETHI, (QUIBTPHI
OyMaxxHbl€, BaTa, MapJisi, 4aCOBbIE CTEKJIA, DJIEKTPOILIIUTKY, JaOOpaTOpHbIE IUTATUBBI, CIUPTOBBIE
TOPEJIKU, CIHMYKH, MPUOOp Ul MOJyuyeHHs ra3oB (MM MpoOupKa ¢ ra3o0TBOJHOU TPYOKOIR),
JeprKaTeNn AJ1s NPOOUPOK, CKIISIHKH JUIsl XpaHEHUs! peaKTUBOB, pa3laTOYHBIE JIOTKH; XMMUUYECKHE
ctakansl (50, 100 u 200 M); mrmaTenu; TUHIETHI; TUTEIbHBIE UL, CEKYHAOMEPHI (TaiiMepsl),
MepHble Tpooupku (Ha 10-20 mut) u MepHbIe kKoaobl (25, 50, 100 u 200 M), BoasHas OaHs (Min
TEPMOCTAT), CTEKJIAHHBIE MNAJOYKM; KOHUYEcCKHue KonObl anst TurpoBaHus (50 m 100 mo);
UHAVKATOpHBIE TOJIOCKU s ompeneneHus pH u craHgapTtHas MHOUKATOpHAs IIKaja;
YHUBEpCAJIbHBINA MHIUKATOP; nuneTku Ha 1, 10, 50 mu (umm no3aropsl Ha 1, 5 u 10 mit), OropeTku
JUISl TATPOBAHUA, MeaUIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpbl, CymIbHbIH mKad).

3.2 6uonocuss (MUKPOCKOIIBI, CEKYHIOMEp, TOHOMETp, JadopaTopHas mocyaa (TpoOHpKH,
INOACTAaBKH JIA HpO6I/IpOK, IMUHLECTEI, MIECOK, CTYIIKMU C MECTUKaMU, IMMPECIAMCTHBIC U ITOKPOBHBLIC
CTEKJIa, CTEKJISTHHbIE MaJIOYKH, IpenapoBalibHbIe UTIJIbI, (UIbTpOBaibHas Oymara (candeTku),
CTaKaHbl) TUIIEPTOHUYECKHUI pacTBOp Xjopuaa Hatpusi, 3%-Hbli pacTBOp MEpPOKCHIa BOJIOPOAA,
pacTBoOp i071a B HOJTUCTOM KaJIuH, TIIULEPUH.

4. Jlemoncmpayuonusie yuebHo-Ha2sa0Hble NOCOOUsL:

— KOMITJIEKT Y4€OHO-HaIJIIHBIX T0coO0ui (HabOpbI IApOCTEPAKHEBBIX MOIENIEH MOJIEKYJI, MOJIENH
KPUCTAITIMYECKHUX PELIETOK, KOJUIEKIIUU IPOCTBIX U CJIOKHBIX BELECTB; KOJUIEKIIMH ITOJIMMEPOB;
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KOJUICKITIMS TOPHBIX TMOPOJ U MUHEPAJIOB, Tabiuiia MeHneneeBa, yueOHble (GUIbMBI, [IU(PPOBHIC
o0Opa3oBaTeNbHbIE PECYPCHI);

— KOMIUIEKT y4eOHO-METOJUYECKON JOKYMEHTAIlMK, B TOM YHCJIE Ha JJIEKTPOHHOM
HocHTeNe (YIeOHUKH U yuyeOHbIe TOCOOUS, KapTOUYKH-3adaHHsI, KOMILJICKThI TECTOBBIX 3aJaHHIA,
3aJaHUl U1 KOHTPOJIBHBIX padoT, Ui pa3HBIX BHUJIOB OLECHOYHBIX CPEICTB, TEKyIIEH u
MIPOMEKYTOUHOM aTTECTalliu, METOIMYECKHE PEKOMEH/Iallui U Pa3pabOTKH).

3.2. UnpopMmannoHHOe obecniedeHne peajn3alui NPorpaMMbl
OcHoBHas1 iuTEpaTypa:

1. Taopuensa O.C. Xumusa Texnomorudyeckuid mnpoduiab.: yded. s CTYACHTOB
yupexaenuit cpen. npo¢. odpazosanus/ O.C. I'abpuensa , U.I'. OctpoymoB. — 2 —e u3ganue, -
M.: O6pa3zoBaTeIbHO-U3AATEIbCKUIN IIEHTP «Akagemus», 2024. .- 304 c.

2. I'abpuensn O.C. Xumus [Ipaktukym.: yued. mocobue st CTYACHTOB YUPEKACHHUN
cpen. mpod. obpazoanus/ O.C. 'abpuensn , U.I'. Octpoymos, C.A. Cnankos, H.M. Jlopodeena
— M.: OGpa3oBarenbHO-U31aTENbCKUI LIEHTP «AKagemusi», 2024. .- 304 c.

3. T'abpuensn O.C. Xumus TecTsl, 3a1a4u U yIpakHEeHHUs.: yue0. mocodue AJisi CTyACHTOB
yupexaenuit cpea. mpod. oopazosanust/ O.C. I'abpuensn ,I'.I". JIpicoBa — M.: O6pa3oBareiabHO-
u3aaTeNbCKU HEeHTp «Akagemusi», 2024. .- 336 c.

JlonoJIHUTeIbHAS JTUTEpaTypa

1. Tabpuensa O.C. Xumus. Y4eOHUK I CHEIHAIBHOCTEH TEXHUYECKOTO MPOQUIIS.
2012.- 191 c.

2. T'abpuensa O.C. Xumus. 10 xmacc. ba3oBblii ypoBeHb: yueb.yisi 00meoOpa3oBar.
yupexaenuii. — M., 2009.- 191 c.

3. T'abpuensa O.C. Xumus. 11 ximacc. ba3oBwlii ypoBeHb: y4eO.miisi o0IeoOpazoBar.
yupexaenuii. — M., 2009.- 223 c.

4. Xumusa: Cnopas.matepuansl, kaura ans ydammxcs / HO. JI. TpersskoBa, H. H.
Onmneiinukos, f. A. Kecnep, U. B. Kasumupuuk; [loa pegaxmueii FO. J[. TperbsakoBoi. — 2-¢ u3.,
nepepad. — M.: IIpocsemienue, 1988. — 223 c.

5. Xwumus: Opranudeckas xuMmus. YueOHHK a1 10 k1. oOmieoOpa3oBaTenbHBIX
yupexaenuit. / I'. E. Pynsutuc, ©. I'. ®enpaman. — 8- uzn. — M.: Ilpocsemenne, 2001. — 160 c.

6. Epoxun FO.M. Xumus: yueOHuk /i cpea.npod. yued. 3aBeeHuil — M., «Akagemus»,
2002-384 c.

7. COOpHHUK 3a/1a4 ¥ yIpa>KHEHHUH 110 XUMUH [T CpeIHEH IKOJBL: Yueb.mocodue st 8 —
11 xi1. / 1. T'. Xomuenko. — M.: OO0 «M3garensctso HoBast BomHay, 2003. — 25

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPCHI:

1/ CysopoB, A.B. O0mas u HeOpraHuYeckass XHUMHUS : Yy4EOHUK Ui CPEIHETO
npodeccuonansHoro obdpasosanus / A. B. CyBopos, A.b. Hukonbckuit. — 6-¢ w31., HCrp. U
norn. — MockBa: MzmatensctBo  FOpaiir, 2025.— 683 c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-19743-3. — Tekct : snekrpoHHBI // OOpazoBaTenbHAas
iatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/569221/

2/  KmroeB, M. B. Oprannueckas XuMus: ydeOHOE TMMOCOOHME IS CPeaHEro
npodeccuonanbHOro odpazoBanus / M. B. Kitoes, M. I'. A6aymmaeB. — Mocksa : U3garenbcTBo
FOpaiit, 2025. — 202 c. — (IIpodeccuonansHoe oopa3oanue). — ISBN 978-5-534-21080-4. —
Texcr : oanektponHsld //  OOpa3oBarenvHas  1uiatrgopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/559303/
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA

OBIIEOBPA30BATEJBLHOM JUCHUIIJINHBI

KoHTponb ¥ OIIEHKa pe3ylbTaTOB OCBOCHHS 001e00pa3oBaTeIbHON TUCITUTUTHHEI
PacKpBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC PE3YNIbTAThI, HAPABICHHBIC HA JOPMUPOBAHUE OOIIUX U
KOMIIETEHIIUN o

npodeCCHOHATBHBIX paznenam

H TCMaM COACPIKaHUS yqe6Horo mMarepuaiia.

Oobmasi/mpodeccuoHanbHas

THun oeHOYHBIX

Pazpen/Tema .
KOMMETEHIUs MeponpusiTHi
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3as1a4 mpodeccuoHAIBHOMN IeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K PA3JIMYHbIM KOHTEKCcTaMm | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VYcrHblit onpoc
Tema 6.1 Pemenue pacyéTHbBIX 3a1a4
Tema 7.1 HaOmronenue 3a Xo0a1oM
Tema 8.1 BBIIIOJHEHUS [TPAKTUKO-
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, OpPUEHTUPOBAHHBIX 3aJJaHUI
CpelICTBa IMOUCKa, aHAJIN3a U 1.6,1.7 [Ipencrapnenue
MHTEepIpeTanuyu HHPOPMaLuu, U Tema 2.1,2.2 pe3yJbTaTOB
nH(OPMALIMOHHBIE TEXHOJIIOTUU IS Tema 4.1, 4.2 MPAKTUYECKUX U
BBITIOJIHEHUS 33]1a4 MPO(eCCUOHATBHOM Tema 5.2-5.4 1a00paTOPHBIX paboT
JeSITeIbHOCTH Tema 6.1 [IpoBeneHne XUMHUYECKOTO
Tema 7.1 JKCIIEPUMEHTA
Tema 8.1 Beinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
OddeKkTUBHO B3aUMO/IEHCTBOBATH U Tema 2.1, 2.2 pabor 1o
paboTaTh B KOJIJIEKTUBE H KOMaHIe Tema 4.1,4.2 paszieaM JUCTUILINHEI
Tema 5.2-5.4 OneHka caMOCTOSATENBHO
Tema 6.1 BEBIIOJIHEHHBIX 3aJaHuU
Tema 7.1 3amuTa peneHus Keic-
Tema 8.1 3a1a4 (C yuyeToM Oymymiei
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 npodeccnoHaNbHOMI
OKpY>Karolleu cpebl, Tema 5.1 JIeATETLHOCTH)
pecypcocOepexeHuto, mpuMeHsTs 3Hanuss | Tema 8.1 Brinonuenue 3aganui
00 M3MEHEHUH KJIMMAaTa, IPUHITUATIBI MIPOMEKYTOUHOM
OepeKIIMBOTO MPOU3BOCTBA, Y((HEKTUBHO aTTecTaluu
JICICTBOBATh B UPE3BBIYANHBIX CUTYaIUSAX
[IK 1.1. BeinonHsATh BBOA U Tema 8.1

00pabOTKy TEKCTOBBIX JaHHBIX.
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