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YK- 543.0; 544.0; 546.3; 547.0
BBK- 24.1; 24.4; 24.5; 24.6

Cocmaeumens - ®araaues Majauk beganoBuy, KaHIUIAT XUMHYECKUX HAYK,
JOLIEHT Kadeapbl eCTeCTBEHHOHAYUYHbIX qucuuruind JIYHX.

Buympennuii peyenzenm—ymapona FOuny3 A0ayJakagupoBHa, KaHIUIAT XU-
MUYECKUX HayK, TOUEHT Kadeapsl ectecTBeHHOHAay4YHbIX aucuumivd 'Y HX.

Buewnuii peuyenzenm - Anmmea Camasa KacymoBHa, KaHIMIAT XUMUYECKUX
HayK, JOLEHT Kadeapbl «DPuU3NYeCKOW M OpraHMYecKod xuMum» Jlarectanckoro
I'ocynapcTtBeHHOTO YHUBEpCUTETA.

IIpeacraBureab padoroaarenss — 3eiiHaioB Mapar MaroMmenoBuY, 3aMeCTH-
TeJIb HaYaJbHHUKA YTpasiieHUuss MunucrepcTsa roctuunu Poccuiickon ®denepanuu 1o
Pecny6nuke JlarectaHn.

Pabouas npoepamma oucyunaunvt «Xumusy paspabomana 6 coomeemcmeuu ¢
mpebosanusaMu heoepaibHo2o 20Cy0apCmEeHH020 00paA308amMeNbHO20 CMAHOApmda
cpeonezo npogeccuonarbHo2o oopazosanus no cneyuairvhocmu  40.02.02. Ilpaso-
OXpAHUMeNbHAsl 0esmeNbHOCMb, YMBepAHCOeHH020 npuxkazom Mumnnpocsewenus Poc-
cuu om 10.01.2025 N 3 "O6 ymeepocoenuu gedepanvbHo2o 20cyoapcmeeHHo2o oopa-
306amenbHO20 CMAHOApmMa cpeoHe20 NpoPecCUOHATbHO20 00PA308AHUSL NO CHEYUATb-
nocmu 40.02.02 Ilpasooxpanumenvras OesmenbHOCMb", 8 coomeemcmeuu ¢ npuKa-
30m om 24 agzycma 2022 2. N 762 «0O6 ymeepaicOeHuu nopsaoKa opeaHu3ayuu u ocy-
wecmeenusi 00paz08amenbHoOU 0eamelbHOCMU NO 00PA308aAMENbHBIM NPOCPAMMAM
cpeoHe20 npoPeccuoHaIbHO20 00PA308aAHUSLY.

Pabouas nporpamMma AMCHMIUIMHBI «XUMUS» pa3MelleHa Ha 0(hUIIMaTbHOM Ccail-
Te www.dgunh.ru

®datanueB M.b. PaGouas mporpaMma TUCHUIUTMHBI « XUMUSD» ISl CHIEIUATIBHO-
ctu CIIO 40.02.02 IIpaBooxpaHutenbHas AeATeIbHOCTh - Maxaukana: JII'YHX, 2025
r., 20 c.

PexomenoBaHa K yTBepKIeHUIO YueOHO-MeToanueckuM copeTtoMm JII'YHX 10
mapta 2025 r.

PekomenmoBaHa K  YTBEPXKACHHIO  PYKOBOJIUTEIEM  0Opa30oBaTEIbHOM
nporpamMmbl CIIO — mporpamMmbl MOJATOTOBKU CIEIUATMCTOB CPEAHEr0 3BEHA IO
crienmanbHOocTH 40.02.02 IIpaBooxpanuTenbHas aesaTeapbHOCTh MaxmynoBoit ML A.

OnoOpena Ha 3acegaHuu Kadeapbl €CTECTBEHHOHAYYHBIX TUCHUIUIUH 24 (eBpa-
151 2025 1., npotokon Ne 6.
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Conep:xanue

[lepedeHb MIIAHUPYEMBIX PE3YJIbTATOB MO JTUCLUIIIINHE

MecTo TUCUUIIIMHBI B CTPYKTYpe 00pa30BaTeIbHON
IPOrpaMMBbl

OO0beM TMCUUIIMHBI C YKa3aHUEM KOJIMUYECTBA aKaJeMHUUECKUX
4acoB, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00y4aromuxcs ¢
npernojaasareseM (1o BUAaM y4eOHBIX 3aHATHI), HA CAaMOCTOSI-
TEJbHYIO paboTy oOyuaromuxcs 1 GopMy IpOMEXYTOUHOU aT-
TeCTaluu

CopeprkaHue QUCLUIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM C
yKa3aHUEM OTBEJICHHOI'O HAa HUX KOJIMYECTBA aKaIeMHYECKUX
YacoB U BUJOB YU€OHBIX 3aHATUI

[IepeyeHb OCHOBHOM UM TONOJHUTEIBHON YUEOHOU JIUTEPATYPHI,
HEO0OXOIMMOM ISl OCBOEHUS JUCUUIUINHBI

[lepeuens pecypcoB HHHOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetn «THTEpHET», HEOOXOAUMBIX ISl OCBOEHUS JUCIUILINHBI
[lepedeHb TUIEH3MOHHOTO TPOTPAMMHOTr0 0OecreyeHus,
MH(OPMAIMOHHBIX CIPABOYHBIX CUCTEM U MPO(ECCHOHATBHBIX
0a3 JaHHBIX

Omnucanue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM JIs
OCYILECTBIICHHS 00pa30BaTEIbHOIO MpoLEcca 10 AUCHUIUINHE
OOpa3zoBaTesibHbIE TEXHOJIOTUU
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Pasznea 1. IlepeyeHb niiaHUpPyeMbIX Pe3yJbTATOB IO AMCHUIIHHE
1.1. Heap 1 3212494 0011€00pPa30BaATEIbHON TUCIIUTIIHHBI

XUMHUSI — 3TO HayKa O BEIIECTBAX, UX COCTaBE€ U CTPOCHUH, CBOMCTBAX W Ipe-
BpAlICHUSAX, 3HAUEHUM XUMUYECKUX BEUIECTB, MATEPUAIIOB M MPOLIECCOB B MIPaKTHYE-
CKOU JIEATEIIbHOCTH YEJIOBEKA.

Copepxanue 00111€00pa30BaTeIbHON AUCIUIUIMHBI «XUMUS» HANpaBJICHO Ha
YCBOEHUE 00YYaIOIMMUCS OCHOBHBIX TTOHITHH, 3aKOHOB M TEOPUN XUMUU; OBJIAJICHUE
YMEHUSMH HaOII0JaTh XUMUYECKUE SBJICHUS, TPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT,
MPOU3BOANTH PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYII BEIIECTB M yPaBHECHUIN XUMHU -
YECKUX PEaKLUU.

B mporiecce u3ydyeHus: XUMUU y O0y4arOUIUXCsl pa3BUBAIOTCS MMO3HABATEIIbHbBIC
HMHTEPECHl U UHTEIJIEKTYyaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B CAMOCTOSITEILHOM TIPU-
oOpeTeHHs 3HaHUM MO XMMHHU B COOTBETCTBUU C BO3HHUKAIOIIUMU >KMU3HEHHBIMH ITPO-
0JieMaMu, BOCIIUTHIBAETCS OEPEKHOE OTHOILICHHS K MPHUPOJIEC, TOHUMAHUE 3]I0POBOTO
o0Opaza >XKM3HH, HEOOXOIUMOCTH MPEAYIPEKICHUS SIBJICHUN, HAHOCAIIIUX BpEJl 3/10PO-
BBIO U OKPY>KaroLIEH cpefe.

Conepxanue mporpaMMbl «XHUMHS» HANpPaBICHO Ha JTOCTHKEHHE CIIEIYOIINX
nesen:

e (opmupoBaHHe yMEHHUS OIICHMBATh 3HAYMMOCTh XHMHYECKOTO 3HAHUS IS
KaKJIOT'0 YEJIOBEKa;

e (opmupoBaHHe IEIOCTHOTO MPEJICTABIECHUS O POJIM XUMHH B CO3JaHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA; YMEHHUS OOBSCHATH
OOBEKTHl W TIPOIIECCHl OKpYXAlolmel JACHUCTBUTENBHOCTU: TMPUPOTHOM,
COLUHAIIBHOM, KYJBTYPHOM, TEXHUYECKOU CPENbl, UCITOIB3YS I 3TOIO0 XUMH-
YECKHUE 3HAHUS;

® pa3BUTHE YMEHUW pa3nuvaTh (PakThl U OIEHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJETh WX CBS3b C KPUTEPUAMHU OIIEHOK WU CBSI3b KPUTEPUEB C
OTpeIeTICHHOW CUCTEMOM LIEHHOCTEH, (popMylupoBaTh U 0OOCHOBBIBATH COO-
CTBEHHYIO TIO3UIIHUIO;

e TpuUOOpEeTEeHHE OMbITa Pa3HOOOPA3HOM NEATENbHOCTH, TIIO3HAHUS U Cca-
MOIIO3HAHHMS; KIIFOYEBBIX HABBIKOB, HWMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE
JUTSL PA3JIUYHBIX BHJIOB JIEATEIBHOCTH (HABBIKOB pPEIICHUs MPOOJIeM, MPUHS -
THS PEIICHUM, TMOUCKA, aHalu3a W 00paboTku HHGOPMAIMU, KOMMYHHUKA-
TUBHBIX HABBIKOB, HaBHIKOB M3MEPEHHUH, COTPYJIHUYECTBA, OE30MacHOro
oOpalieHusi ¢ BEIEeCTBAMH B IIOBCEIHEBHOMN KU3HU).

3agauu JUCIUIIINHBL
* IepeJIaTh OCHOBHBIEC TEOPETUUECKHUE 3HAHUS 10 KYPCYy XUMHUM;
* IOMOYb CTYJICHTaM TOJyYUTh HaBBIKH BBITOJTHEHUS JJA0OPATOPHBIX padoT;
* HAY4YWTh pEIIaTh TUIOBBIC 3aJa4M M PACHUCHIBATH YPABHEHUS DPEaKIIMil; 4TO
crocoOcTBYeT He(hOpMaTLHOMY YCBOEHHUIO TEOPETUUECKOTO MaTepurarna;



* copMUpOBaTh HABBIKM XUMHUYECKOTO MBIIIJICHUS Y CTYACHTOB.
1.2. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCHUILUIUHE

[Ipouecc n3yueHus JUCUUIUIMHBI HAIIPaBJieH Ha (POPMUPOBAHUE CIIETYIOLIUX

00X KOMIIETECHIIAIA.

Kon n I[lnanupyemble pe3yabTaTbl 0CBOCHHS AU CHUIITHHBI
HaMMeHOBaHUe
¢opmupyempix Oo6mme! JuCuMIIHHAPHbIE
KOMIIeTeHIuii
OK 01. B yacTu TPYyA0BOro BOCIMTAHMA: - BlIaJIeTh CUCTEMON XMMHWYECKUX 3HAHUH,
llonumarp - TOTOBHOCTb K TpYyHdy, OCO3HaHHE | KOTOpas BKIIIOYACT: OCHOBOIIOJIAraroIlIue
CYIHOCTb 1 LIEHHOCTH MacTEPCTBA, TPYI0IO0KE; HOHATUS (XMMHYECKUIM DJIEMEHT, aToM,
COIMAIbHYIO N

- TOTOBHOCTh K aKTHBHOHM JESATENbHO- | JJEKTpOHHas 00ojiouka aTtoma, s-, p-, d-

3HAYUMOCTD

N . | CTH TEXHOJIOTHYECKOM W COIMAJIbHOM | AJICKTPOHHBIE OPOWTAIIM, WOH, MOJICKYJIa
cBOEH OyyIIe 1 p p ’ ’ yia,
npodeccun, HaIpaBJIEHHOCTH, CIIOCOOHOCTh | BAJIGHTHOCTh, 3JEKTPOOTPHUIATEIIEHOCTD,
HPOSIBIIATH K WHULIUUPOBATH, IJIAHUPOBATh U CAMO- | CTEMEHb OKUCJICHUS, XHMMUYECKasl CBS3b,
HEeW yCTOM- CTOSITEJIbHO BBIMOJHATh Takyl Jes- | MOJIb, MOJISIpHAas Macca, MOJIPHBII
JHBBIN HH- TEJIbHOCTD; 00beM, YTIEpOJHBIN CKeNeT, (YHKIHO-
Tepec.

- HHTEpeC K pas3INyHBIM cdepam mpo-
(dbeccuoHanbHON JACSITELHOCTH,
OBnazeHne yHHBEpPCAIBHBIMU yueO-
HBIMH TIO3HABATCIHHBIMH JICHCTBHU-
SIMU:

a) 0a30Bble JIOTHYeCKHe /1eliCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATH U
aKTyaJIM3HpOBAThH MPoOIEMy, paccMart-
pHUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH MPH-
3HaK WJIM OCHOBaHUS U CpaBHEHWUS,
Kiaccuukanuu u 0000IICHUS;

- OTIPENIEIATh ENU JICATEIILHOCTH, 3a-
JaBaTh IMapaMeTpbl W KPUTEPUU UX
JTOCTYIKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTH-
BOpEYHS B PACCMATPUBACMBIX SIBJICHU-
X

- BHOCUTh KOPPEKTUBBI B JI€ATENb-

HOCTBD, OLICHNBATDH COOTBCTCTBHC

HaJbHas TpPYyIIa, paauKall,

HN30MCPHI, TOMOJIOTHYCCKUI paa, romMo-

U30MepHs,

JIOTH, YTIEBOJOPOIbI, KACIOPOA- U a30T-
coJiepKalie COeAMHEHNs, ONOIOTUIECKU
aKTUBHBIC BeIIeCTBA (YTJICBOIBI, KHUPHI,
Oenku), MOHOMED, MOJIUMEpP, CTPYKTYp-
HOE 3BEHO, BEICOKOMOJICKYJISIPHBIE COCIIH-
HEHHSI, KPUCTAUTNYECKasi PEelIeTKa, THITHI
XUMHYECKHX peaKknuid (OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC, DK30-U IHIOTCPMH-
YECKHe, PeaKIMi MOHHOTO oOMeHa), pac-
TBOp, DJCKTPOJUTHI, HE JJIEKTPOJIHTHI,
ANEKTPOITUTUIECKAsT JIICCOTIHAITHS,
CKOpOCTh
XHUMHUYECKOE

OKHCJINTENb, BOCCTAHOBUTEID,
XUMHMUYECKOM  peakuuy,
paBHOBECHE), TCOPUU U 3aKOHBI (TeopHus
XUMUYECKOIO CTPOEHUS OPraHUYECKHUX
BeuiectB  A.M. DbyrtnepoBa, Tteopus
IEKTPOIUTUYECKON TUCCOLMALINH, TIEPH-

onuueckuii 3akoH JI.M. MeHeneena,

1 Yka3biBaroTcs JIMYHOCTHBIE M METaNpeaMETHbIE pe3ynbTarhl u3 PTOC COO (B nocneneii penaximu ot 12.08.2022),

(dhopmupyeMbie 00111e00pa30BaTEIFHON TUCITUILTHHON

2 JlucuumuinHapHele (IIpeMETHBIE) Pe3yIbTaThl yKasbiBaroTes B cootBercTBM ¢ PTOC COO (B mocnenHeil peakiui ot

12.08.2022)




pe3yIbTaTOB LIEJSIM, OLIEHUBATh PUCKHU
IOCJIC/ICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIIUICHHUE
MIPHU PEIICHUHU KU3HEHHBIX TIPOOIIEM

0) 0a3oBble HcCJIeI0BATEIbCKHE
JelCcTBUA:

- BJIaJIETh HABBIKAMU y4€OHO-UCCIIENI0-
BaTEJIbLCKOM M MPOEKTHOW JEATEIIbHO-
CTH, HABBIKAMHU pa3perieHus: mpooiem;
- BBIABJIATh NMPUIMHHO-CIICACTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3a/1a4uy, BbI-
JIBUTATh THUIOTE3y €€ peIIeHHUs, Ha-
XOJIUTh apTyMEHTBI JUIST
JTIOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh TapaMeTpbl W KPUTEPUU
pelieHus;

- aHAIM3UPOBATh MOJYYEHHBIC B XOJE
pelleHus 3aJa4uu pe3yJabTaThl, KPUTHU-
YECKHU OLICHMBAaTh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- YMETh MEPEHOCUTh 3HAHMS B MO3HA-
BaTEIbHYI0 M MPAKTHUYECKYIO 00JIaCTH
JKH3HEACATCIILHOCTH;

- YMeTb HHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTeN;

- BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh
OpUTHHAIBHBIC TOXO0/IbI U PEIICHUS;

- CIIOCOOHOCTH MX WCIIOJB30BAaHUSA B
[MO3HABATEIPHON U COLMAIbHOU IMpaK-
THUKC

3aKOH COXpPaHEHHMsS MaccChl), 3aKOHOMEp-
HOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH,
daxTonormueckue CBEICHUS 0
CBOWCTBaX, COCTaBe, MOJY4YCHUH U 0e3-
OMAaCHOM HCIIOJIb30BAHUM  Ba)KHEHIINX
HEOPraHWYECKUX H OPraHMYeCKUX Be-
MIECTB B OBITY W MPAKTUICCKON JEATENb-
HOCTH YEIIOBEKa;

- YMETh BBISBISITH XapaKTEPHBIE IPH-
3HAKW U B3aUMOCBSI3b M3YYCHHBIX TTOHS-
TUH, IPUMEHATh COOTBETCTBYIOLIME IIO-
HATHS TIpU  ONUCAaHUM CTPOCHUS M
CBOWCTB HEOPraHWYECKUX M OpraHuye-
CKUX BELIECTB W UX IpeBpalleHuil;
BBISIBJIATH  B3aMMOCBSI3b  XMMHYECKHUX
3HAHUM C MOHATUSAMHU U TPEACTaBJICHU-
MU JPYTUX €CTECTBEHHOHAYUYHBIX MpeJ-
METOB;

- yMeThb HCIHOJIb30BaTh HAWMEHOBAHUS
XUMHUYECKHX COEAMHEHHH MEXyHapo-
HOT'O COI03a TEOPETUYECKOH U MPUKIA/I-
HOW XMMHUHM W TPHUBHAJIbHBIC HA3BAHUSA
BOXHEUIIMX BEIIECTB (3TWJICH, aleTH-
JIeH, TIMIepuH, ¢eHols, (hopMallbIeru,
YKCYCHasi KHCJIOTa, TJMIWH, YyTapHBINA
ra3, yrJIeKHCIIbIi ra3, aMMHaK, TalieHas
U3BECTh, HETAllleHasl U3BECTb, MHUTHEBAS
colla U JAPYTHX), COCTaBIATH (POPMYIIBI
HEOPTraHMYECKUX W OPTaHUYECKUX Be-
IIECTB, ypaBHEHHUS XUMHAYECKUX
peaximii, OOBSCHATH WX CMBICHT; TO-
TBEP)KAATh XapaKTEpPHbIE XHMHUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
OKCMEPUMEHTAMU H 3aIlUCSIMH ypaBHE-
HUM XUMUYECKUX PEaKIU;

- YMETh YCTaHaBIUBaTb IPUHAIJIECK-
HOCTh HW3yYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKHUX BEIIECTB K OIpe/eNeH-
HBIM KJIacCaM M TpyMIaM COeIUHEHUH,
XapakTepu3oBaThb UX COCTaB M BayKHEM-
M€ CBOMCTBA; ONpPENeNsATh BUIbl XUMU-
YeCKUX CBsA3el (KOBaJeHTHas, WOHHaf,
METaJuIn4YecKas, BOJOPOJHAs), THUIIbI
KPUCTANIMYECKUX PELICTOK BEIIECTB;
KJIaccu(puIpoBaTh XUMUYECKHE
peaKInu;




- copMHpOBaTH TPEJCTABICHUA: O
XUMHUYECKON COCTABISIOMIEH €CTEeCTBEH-
HOHAYYHOW KapTUHBI MHPA, POJIA XUMUHU
B TIO3HAHWM SIBIICHUH TPUPOABI, B
(OpPMHPOBAHUYU MBIIUICHUS U KYJIBTYPHI
JMYHOCTH, €€ (DyHKIIMOHAILHOU TPaMOT-
HOCTH, HEOOXOIUMOM JJsi peleHus
NPaKTUYECKUX 3a/a4 W DKOJOTHUECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

- YMETb IIPOBOJIUTH PACYEThI 110 XUMHUYE-
CKUM (OpMyJIaM U ypaBHEHUSAM XUMUYE-
CKUX PEakKLUi ¢ UCIOJIb30BaHUEM (hU3H-
YECKHMX BEJIMYUH, XapaKTePU3YIOLUX Be-
IIeCTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, obbema (HOpMaTBHBIE
yCIIOBHS) I'a30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE
3HAHUS JUISL IPUHATHUS pPEIIEHU B KOH-
KPETHBIX JKU3HEHHBIX CHUTYalUsX, CBf-
3aHHBIX C BEIIECTBAMHM M HX IPUMEHE-
HUEM.

OK 02.
ITonumats u
aHAIM3UPOBATh
BOIIPOCHI IIE€H-
HOCTHO-MOTH-
BallMOHHOH
OpUEHTAIINH.

B o0nacTH uHeHHOCTH Hay4YHOrO
NMO3HAHMSA:

- ¢(hOpMHUPOBAHHOCTH MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HayKd U 0OIie-
CTBEHHOW NMPAKTHUKH, OCHOBAaHHOTO Ha
JMaJIore KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOEr0 MecTa B IIOJH-
KyJIbTYpPHOM MHUpE;

- COBEpILEHCTBOBAHHE S3bIKOBOH U
YUTATENILCKOM KyJIbTYphl KaK CpelICTBa
B3aUMOJICHCTBUS MEXIYy JIOJBMH H
MIO3HAHUS MHPAa;

- OCO3HaHHME IIEHHOCTH HAay4HOH Jes-
TEIBHOCTH, TOTOBHOCTh OCYILIECTBIATh
IIPOEKTHYI0O U  MCCIEA0BATEIbCKYIO
NeSITeNbHOCTh WHAWBUIYAIbHO U B
rpynIe;

OBnazeHue yHHBEpPCAIbHBIMU yuel-
HBIMH TIO3HABaTEJIbHBIMU  JICHCTBU-
SMU:

Padora ¢ unopmanmeii:

- BIIQJETh HABBIKAMH TOJYYECHHUS
MHGOPMALIMK M3 MCTOYHHKOB Pa3HBIX

- YMETbh IUIAHUPOBATH U BBHINOIHATEH XU-
MUYECKUM JKCIEPUMEHT (TIPEeBpaILCHUS
OpTraHWYECKUX BEIIECTB IPU Harpea-
HUU, TIOJIydCHUE OTWICHA W HU3yYCHHE
€ro CBOWCTB, KQUECTBEHHBIC PEaKIIMU Ha
aJIbIETUIbI, Kpaxma, YKCYCHYIO
KHCIIOTY;, JeHaTypamus O€JIKOB TIIpH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEIJIKOB;
MPOBOJIUTh PEAKIMK HOHHOTO OOMEHa,
OTIPENICTISATh CPEly BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC PEaKIUu Ha Ccyibdar-,
KapOOHAT- M XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHUS;, peniaTh IKCIEPUMEHTATbHBIC
3amaud o teMaM "Metamiel" u "Heme-
Tajuibl") B COOTBETCTBUHU C IpaBUIaMHU
TEXHUKH 0€30MacHOCTU MpH OOpalleHuH
C BEIIECTBAMU U TAOOPATOPHBIM  000-
PYZIOBaHUEM; MPEJCTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opme
3allUCU YPaBHEHHH COOTBETCTBYIOIIHUX
peakuuii ¥ GopMyITHUpPOBATH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yYMETh aHaJM3HPOBATH XUMUYECKYIO
WHGOPMAITHIO, TOTYIaeMYI0 U3 Pa3HbIX




THUIIOB, CaMOCTOSITENIEHO ocy-
IIECTBJIATh IOWUCK, aHAJU3, CHCTEMa-
TU3AIUIO " MHTEPIPETALNIO
uH(pOpMAlUK  PA3IUYHBIX BHUJIOB U
(dbopM TpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHl B Pa3IWYHBIX
dbopmaTax C y4yeToM Ha3HAYCHHS
MHPOpPMALIUK | IIEJICBOW ayIUTOPHH,
BBIOMpas ONTUMaIBHYIO (popmy Tpen-
CTaBIICHHS W BU3yaJIH3allHH;

- OILICHMBAaTh JOCTOBEPHOCTb, JIETH-
TUMHOCTh WH(OpMallUH, €€ COOTBET-
CTBUE IMPABOBBIM M MOpPAIbHO-3THYE-
CKHUM HOpMawm;

- HCIIONIb30BaTh CpeJACTBAa HH(OpMa-
[IMOHHBIX U KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTUA B pEIIEHUU KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U OpPTaHHU3AIHOH-
HBIX 3a/la4 ¢ COOJII0JiIeHneM TpeboBa-
HUI 5ProHOMHKH, TEXHHUKH Oe3orac-
HOCTH, TUTHEHBI, PeCypcocOepekeHus,
MPABOBBIX M ITUYECKHX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaICTh HABBIKAMH pPACIIO3HABAHUA U
3amuThel  UHGOpPMAIMK, HWH(POpPMAIIH-
OHHOI 0€30MaCHOCTH JIMYHOCTHU

HMCTOYHUKOB (cpencts MacCOBOM
uHpopMaIuu, cetb IHTEpHET U Ipyrue);
- BJIaJeTb OCHOBHBIMH METOJAaMHU Ha-
YYHOTO TIO3HAHMS BEIIECTB M XUMHYE-
CKHX sIBIICHUW (HaONIOACHHUE, H3Mepe-
HUE, SKCIIEPUMEHT, MOJIEJINPOBAHHUE);
- YMETh IPOBOJIUTH PACUETHI 110 XHUMH-
YecKUM (HOpMyJIaM U YPAaBHCHHUSIM XUMHU-
YECKHMX PEaKINil C HCMOIb30BaHUEM (PH-
3WYECKUX BEJMYMH, XapaKTEPHU3YIOIIHX
BELIECTBA C KOJMWYECTBEHHOH CTOPOHBI:
Macchl, o0beMa (HOpPMAaJIbHBIE YCIIOBHS)
ra3oB, KOJJM4YECTBA BEIIIECTBA;
- ACIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE
3HAHUS JUIA IPUHSITHS pEIICeHUH B KOH-
KPETHBIX KU3HEHHBIX CUTYaIIUAX, CBSI3aH-
HBIX C BEIIECTBAMHU U X MPUMEHEHUEM.

OK 04. ITpu-
HUMATh pelie-
HUS B
CTaHJAPTHBIX U
HECTaHAapTHBIX
CUTYaIUsX, B
TOM YUCJIE CHU-
Tyalusix pucka,
Y HECTH 3a HUX
OTBETCTBEH-
HOCTb.

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMO-
CTOSITEJIBHOCTU U CaMOOIIPEEIICHUIO;
-OBJIa/ICHUE HaBbIKaMU y4eOHO-HcCe-
JIOBATEJNbCKOM, IPOEKTHON U COLIMAIIb-
HOU J1eSITENIbHOCTH;

Osaanenue YHHMBEPCAJIbHBIMH
KOMMYHHKATHUBHBIMH /Ie/iCTBUSIMH:
CoBMecTHasI 1eATEIBLHOCTD:

- TIOHMMAaTh U HCIIOJIb30BaTh IPEUMY-
1IECTBa KOMAHJIHOM U WHAUBUIYaJb-
HOU paboThI;

- IPUHMMAThH IIEJIM COBMECTHOW Aes-
TEJIbHOCTH, OPraHU30BBIBATbL U KOOP-
JUHUPOBATh AEUCTBHUSA 10 €€ TOCTHKE-
HUIO: COCTABJIATH IUIAH JIEVCTBHIA, pac-
NpEENsATh POJIM C YYETOM MHEHUU
YYaCTHUKOB OOCYXAaThb pe3ybTaThbl
COBMECTHOI paboThlI;

- KOOPJMHHUPOBATh M BBINOJHIATH pa-

- YMETb IUIAHUPOBATh U BBIMOIHITH XUMHU-
YECKUH SKCIIEPUMEHT (TpeBpallleHus: opra-
HUYECKHUX BEILEeCTB MPU HArpeBaHuu, IO-
Jy4eHHe 3TUJICHA U U3YYEHHE €r0 CBOMCTB,
KaueCTBEHHbIE PEaKIMH Ha aJlbJeTH/IBbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypa-
nusi OenKOB MpU HAarpeBaHUM, IBETHBIC
peakiuu OeNKOB; TMPOBOJUTH PEAKIUU
HMOHHOTO OOMEHa, OMpeessaTh Cpeay BOJ-
HBIX PacTBOPOB, KAYECTBEHHBIE DPEAKLIUU
Ha cynbdar-, kKapOOHAT- U XIOPUA-aHUO-
Hbl, HAa KaTHOH aMMOHHUS; pelIaTh 3KC-
IEpUMEHTabHbIE 3aJauM 1o Temam "Me-
tayuibl" U "Hemerasibl") B COOTBETCTBUU C
NpaBWIAMHA TEXHUKH O€30MacHOCTH TpHU
oOpalleHuu ¢ BelecTBaMu U Jlaboparop-
HBIM  OOOpPYJIOBAaHHEM;  TPENICTABIATH
pe3yIbTaThl XMMUYECKOTO SKCIIEPUMEHTA B
dopMe 3anmucu ypaBHEHUH COOTBETCTBY-




00Ty B YCIOBHSIX peajbHOr0, BUPTY-
QIBHOTO W KOMOWHHUPOBAHHOTO B3au-
MOJICHCTBHS;

- OCYIIECTBIISITh IMO3UTHBHOE
CTpaTETUYECKOE MOBEJCHNE B pa3jiny-
HBIX CUTYyallusiX, MPOSIBISATH TBOpUE-
CTBO U BOOOpakeHHE, OBITH MHUIMA-
THUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMH pery-
JSATHBHBIMH AeHCTBUSIMM:
IIpunsTHE ce0s1 M APYrUX JIOIEN:

- MPUHUMATh MOTHBBI M apTyMEHTHI
JIPYTUX JIFOJICH TIPU aHAJIU3E pe3yJibTa-
TOB JICSATEILHOCTH;

- MpU3HaBaTh CBOE MPAaBO W TNIPaBO
JIPYTHUX JIFOJIeH Ha OIIMOKH;

- pa3BUBaTh CMOCOOHOCTH MOHMMATH
MUP C TO3UIIUHU APYTOr0 YEJIOBEKa

BOJbI HAa OCHOBC 3THUX PC3YJILTATOB

IONMX peakiuid U (HOopMyIUpOBaTh BBI-

1.3. IlepeyeHb KOMINETEHIIUI ¢ YKa3aHUEM 3TanoB uX GopMHPOBaHMS B MpoLecce
OCBOCHUS TUCHMILJIMHBI

KOJ Otanbl POpMHUPOBAHUSI KOMIIETEHITUN

komme- | Tema 1| Tema 2.|Tema | Tema 4.|Tema 5.|Tema 6. | Tema 7. Okc- | Tem

repmuu | CTpoenne | Xumu- | 3. Be- | Xumu- | Heopra- Opranu- | nepuMeH- a 8.
aToMa | | 4eckas | Ie- 9YecKue | HUYecKas | 4eckas TaJIbHBIC Xu-
HEPUOAU- | CBSA3b. | CTBO. | PEaKUU | XUMHUSL. XUMHUS. | OCHOBBI  XHU- | MUSA
qecKast . MUH. "
cucrema KH3
3IIEMEH- Hb
TOB.

OK-1 + + + + + + + +

OK-2 + + + + + + + +

OK-4 + + + + + + + +

Pa3znes 2. MecTo qucuumiuabl B crpykrype OOIT

B mnpepenax ocBoeHHs oOpa3oBaTeNbHOW MpOrpamMMbl CpelHero mpodeccuo-
HaJIbHOTO OOpa3oBaHus FOpucnpyneHiys Ha 0a3e OCHOBHOTO 0OIIEero oOpa3oBaHUs
yueOnbiii npeamer OJ.12 «Xumus» uszydaerca B paMKax o00I1eo0pa3oBaTeIbHON
MOATOTOBKM y4eOHOTO IiaHa o0pa3oBaTeNbHON MPOTpaMMBI CpeaHero mpodeccuo-
HaJbHOr0 00Opa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHus.

W3ydyeHne MaHHOTO MUCIUIUIMHBI OMHPAETCS HA 3HAHUS, MOJyYeHHBIE O0y-
YAIOIIUMHUCS B XOJI€ OCBOCHHSI POTPaMMBbl OCHOBHOTO 001IIero 00pa3oBaHMsL.




Pazgen 3. O0beM IMCHUILUIMHBI € YKA3aHUEM KOJIHYECTBA aKaJAeMUYeCKUX
4acoB, BbI/ICJICHHBIX HA KOHTAKTHYI0O padoTy 00y4arouuxcs ¢ npenojaBaresiemM
(o BUAaM y4eOHBIX 3aHATHI), HA CAMOCTOATENbHYI0 padoTy 00y4aromuxcss 1
¢hopmy npomMeKyTOUHOM aTTECTALMM

O0BbeEM OUCLMILIMHEI B aKaJEMUYECKHNX YacaX COCTaBIISIET 72 gaca.
KonnuecTtBO  akageMHUYeCKMX  4YacoOB, BBIICICHHBIX  Ha
KOHTaKTHYI0 paboTy oOydJaromuxcs C IeJAaroru4eckKum

paboTHUKOM (TT0 BUAAM YUEOHBIX 3aHATHIA), COCTABIISET 72 .

B TOM YUCJIE: JEKLIHH — 33 u.
MIPAKTUYECKUE 3aHITUS — 29 4.
nabopaTopHbIe pabOTHI - 10 u.

dopma MPOMEKYTOUYHOU ATTECTALNU:

2 cemecTp — nudpepeHIMPOBaHHBIN 3a4eT 24

10



Paznen 4. Conep:kaHue QIMCHUIJIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM ¢ YKa3aHHEM OTBEJIE€HHOI0 HA HUX KOJINYeCTBA
aKaJieMH4eCKHX 4YacOB U BUI0B Y4eOHbIX 3aHATHH

Ng Bcero B 1.u.
/1t Conepxanne yueOHOTo MaTepuaia (OCHOBHOE  Tipodec- | aka- Jlex | Ce |IIpak- | JIaGo- | Ko | Camo-
Tema TuCHUIUINA CHOHATBHO-OPUEHTHPOBAHHOE) JeMH- | U | MU | TMYe- | pa- HC | cTOS- ®dopmMma TeKy-
HBbI qe- Ha- | CKue TOp- YJIb | TEIb- eT0 KOHTPOJIA
CKuX pBl | 3aHA- | HEIE Ta- | Has pa- | YCHCBACMOCTH.
4acoB THSI 3aHg- | o4 | 6ora
TUS u
1| Tema 1. Ctpoe- | CoBpeMeHHasi MOJEIb CTPOEHUS aromMa. XHUMHUYECKUI 6 4 2 Pa6ota o
HHUE aTOMa M I1e-| 3JIEMEHT.  OJEeKTPOHHas  KOH(UTypaumuss  aTroma. KapToukaM, Te-
puoauueckas cui Knaccupukanus XUMUYECKHUX SJIEMEHTOB (s-, p-, d- CTUPOBaHHUE,
CTeMa 3JIeMEHTOB AyieMeHThl). [lepuoguueckas cuctemMa XUMHUYECKHX KOHTPOJIbHAS
sneMmeHToB .M. Menneneera. dusndeckuii cmpica Ile- pabota
puonuyeckoro 3akoHa /[.M. MenneneeBa. 3akoHOMEpHO-
CTH M3MEHEHHs CBOWCTB XMMHUYECKHX AJIEMEHTOB, 00pa-
3yE€MbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB B COOTBET-
CTBUU C TOJIO)KEHHMEM XHMHUYECKOro 3nemMeHTta B Ilepu-
OJIMYECKOM CHCTEME.
2| Tema 2.Xumunue- BaneHTHble 31€KTpOHBI. BaneHTHOCTb. OIEKTpOHHAas 6 4 2 Pabota no
CKasl CBA3b pUpOJIa XMMUYECKOH CBSI3U. DIEeKTPOOTpULIATENb- KapTOuyKaM, Te-
HOCTb. Buibl XumMmuueckoii cBs3u (KOBaJeHTHasl, HOHHa, CTUPOBaHHUE,
MeTaJuIMuecKasi, BOJIOpPOHAsI) B CIOCOObI ee 0Opa3oBa- KOHTpPOJIbHAS
HUs. 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEILIECTBA OT pabota
TUINA KPUCTAITIMYECKON pEIIeTKH. 3aBUCUMOCTb XHUMHU-
YEeCKOW aKTUBHOCTH BEILIECTB OT BUAA XMMHUYECKOH CBS-
31 M THUNA KPUCTALIMYECKOM pemeTku. [IpudauHbl
MHOTrooOpasust BelecTB. ArperaTHble COCTOSIHUS — Be-
miectBa.  Kpucrammueckue u amMop@Hble BeLIECTBa.
Tunel KpUCTAJUIMYECKHX PEIHIETOK (aTOMHAas, MoJie-
KyJIsIpHasi, MOHHAs, METAJUIMYECKas).
3| Tema 3. Beme- | PactBopenne kak (pusmko-xumudeckuii mporecc. 2.Pac- 10 4 4 2 Pa6ora no
CTBO TBOpbI. CriocoObI [IPUTOTOBJICHUSI pPacTBOPOB.




PactBopuMocTs. MaccoBas 10Js1 paCTBOPEHHOTO Bellle-
ctBa. CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT pa3ind-
HBIX (DaKTOPOB: MPHUPOJABI PEArUPYIOUINX BEIIECTB,
KOHLICHTpAalUU pearupyollnux BEIIEeCTB, TEMIIEPATYphl U
IUIOIIAM PEAaKIUOHHOW IOBEpPXHOCTU. Teopus siek-
TPOJIUTHUYECKON aucconranuu. HoHBI. DIEKTPOIUTHI,
HEeAIeKTpoNuThl. TemoBble A(P(GEKTbl XUMHUYECKUX
peakuuid. DK30-U 3HAOTEpMUYecKHe, peakiuu. OOpa-
TUMOCTb peakuuid. XMMUYECKOE PABHOBECUE U €0 CMe-
IIEHUE TOJ| ACWCTBUEM PA3IUUYHBIX (PAaKTOPOB (KOHIICH-
Tpauusl pearecHTOB WM MPOAYKTOB PEaKIMH, JABJICHHE,
temneparypa). [Ipuniun Jle [HlaTtenbe.

KapTo4ykam, Te-
CTHpOBAaHUE,
KOHTPOJIbHASA
pabota

Tema 4. Xummug
CKHE PEaKIINU

> Kimaccudukanust w  TUMBI  XMUMHYECKUX PEAKIUil ¢
y4acTHeM HeopraHuyeckux BemiecTB. (CocTaBieHHe
YpaBHEHUH pEaKIUi COCAUHEHHUS, PA3I0KEHUS, 3aMelIe-
HUS, OOMEHa, B T.4. pEaKUUid TOPEHHs, OKHUCICHHUSI-
BOCCTAHOBJICHUSI. YPaBHECHHSI OKHCIIECHHUS-BOCCTAHOBJIE-
Husa. Crenenb okucieHus. OKHCINTEIb M BOCCTaHOBU-
tenb. CocTaBieHWE W ypaBHUBAHHUE OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOJOM 3JIEKTPOHHOIO
Oamanca. OKUCITUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUU B
NpUPOJE, MPOU3BOACTBEHHBIX MPOLECCAX U >KU3HEAes-
TETLHOCTH OpraHu3MoB. Peakiuu wWoHHOrO oOOMEHa.
CocraBiieHre peakifii MOHHOTO OOMEHa IMyTeM COCTaB-
JICHUS WX TIOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHHI.

10

Pa6ora o
KapTouKaM, Te-
CTHUPOBAaHHUE,
KOHTPOJbHAs
pabora

Hroro 3a I-
ceMecTp

32

16

12

Tema 5.
Heoprannuecka
XUMUS

[Ipenmer Heopranmveckoit xumun. Knaccudukanus He-
OpraHMYecKux BewecTB. [IpocTeie M clOXHBIE Belle-
cTBa. OCHOBHBIE KJIACChl CJIOKHBIX BELIECTB (OKCHUBI,
THJIPOKCUIBI, KUCIIOTHI, COM). B3auMocBs3b HeOpraHu-
yeckux BemecTB. Metamuibl. O0ume puznyeckue u Xu-

MHYecKHe CcBoMcTBa MeTalioB. CrnocoObl ITOJIYYCHUS.

12

PabGota mmo
KapTOuKaM, Te-
CTHUpPOBaHUE,
KOHTPOJIbHAS
pabota

12



3HaYeHNE METAJJIOB U HEMETAIJIOB B MIPUPOJIEC U KU3HE-
JIeATEIbHOCTH 4YelioBeKa U opraHu3moB. Kopposus wme-
TaJUTOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3AIUTHl METAJIJIOB OT
koppo3uu. Hemerannel. O0mue puznueckne u Xumuye-
CKHE CBOMCTBA HEMETAJIOB. THUIMHMYHBIC CBOMCTBA HEME-
tayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATy-
pa COCIUHEHUNA HEMETAJUIOB. XUMHYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB
(OKCHIOB, THAPOKCHUIIOB, KUCIOT, COJIEHM W Ap.). 3aKo-
HOMEPHOCTH B U3MEHEHHM CBOWCTB IPOCTBHIX BELIECTB,
BOJIOPOJIHBIX COEJIWHEHW, BBICIIUX OKCHJIOB WU THJ-
POKCH/IOB.

Tewma 6.
Opranuueckas
XUMUS

[losiBneHne n pa3BUTHE OPTraHMYECKON XUMHUH KaK HAyKH.
IIpenmer opranmyeckod xumuu. MecTo U 3HAYCHHE
OpraHWYECKOM XUMHUU B CHUCTEME €CTECTBEHHBIX HAYK.
XVMHYECKOE CTPOEHUE KAK MOPSAI0OK COETUHEHHS AaTOMOB
B MOJIEKYJIE COIJIaCHO MX BaJIEHTHOCTU. OCHOBHBIE IO-
JIOKEHUSI TEOPUHM XUMHUYECKOIO CTPOEHUSI OPraHMUYECKUX
coequHennii A.M. bytnepoBa. VYTIiIepOaHBIA CKeJeT
OpPraHMYECKON MOJIEKYJbl. 3aBUCHMOCTb CBOWMCTB Be-
IIECTB OT XUMHYECKOTO0 CTPOCHUsI MOJIeKyJl. M3omepus u
uzomepsl. [lonste o ¢yHkMoHanpHOU rpymme. Panu-
kaj. [IpuHiunel knaccupuKalud OpraHMYEecKUX COeTu-
HeHul. MexayHapoaHass HOMEHKIIATypa M IIPUHIUIIBI
HOMEHKJIATypbl OpraHudeckux coeauHeHui. [lonsarue 06
a30TCOJEPKAIIUX COCJUHEHUSNX, OMOJIOTHUECKH AaKTHB-
HBIX BelIecTBaxX (yIJIeBOJax, KMpax, Oelkax | Jp.), BbI-
COKOMOJIEKYJISIPDHBIX COEIMHEHUsAX (MOHOMEp, IMOJIUMED,
CTPYKTypHOE 3BeHO). CBOWCTBAa NMPHUPOIHBIX YTIIIEBOJO-
POZIOB, HAXOXKIAEHHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;
— HempenenabHble (QJIKEHBI, AJIKWHBI W aJIKaJHCHBI).
Kucnoponaconepxamue coequHeHus (CIUPTHI U PEHOIBI,
KapOOHOBBIE KHUCIOTHI M 3(UpPHI, albIeruabl U KETOHBI,

20

10

Pa6ora o
KapTouKaM, Te-
CTHUPOBAaHHUE,
KOHTPOJbHAs
pabora

13



JKUPBI, YTIIEBOBI). A30TCOACpIKAIUE COCTUHCHHS (aMU-
Hbl U aMUHOKHUCIOTBI, OeNku). BhICOKOMOIEKYIsIpHBIC
COCTMHCHUSI (CHHTETUYECKHE W OWOJOTHYECKU-aKTHB-
HbIe). ['eHeTHYecKas CBsI3b MEXIy KJIaccaMu OpraHude-
CKHMX COCIIMHEHUH.

Tema 7. Okc- | [lonsiTHE 0 XMMHUYECKOM aHaiu3e U cuHre3e. lIpaBuia 6 Pabota no
MepUMEHTAIBHBIE pa0OTH B IIKOJBbHON J1abopartopuu. JlaGopartopHas mo- KapTO4YKaM, Te-
OCHOBBI XUMHH | cyJa U obopynosanue. [IpaBuna 6e3onacHocTH. Pa3nene- CTUPOBAHHUE,
Hue cmeceid. Oumctka BemecTB. DUIBTPOBAHUE. KOHTPOJIbHAS
BssemmBanue. Ilpurorosnenue pacrtBopos. Ilomyuenue pabota
KpuCTaJuioB cojei. [IpoBeieHre XUMUYECKUX peaKkuid B
pactBopax. HarpesarensHble ycrpolictBa. [IpoBeneHue
XMMHYECKUX PEaKIUi Py HarpeBaHuu. MeTo/ bl aHaIu3a
BemiecTB. KauecTBeHHbIE peakiyu Ha ra3o000pas3HbIe Be-
HIeCTBA M HMOHBI B pacTBope. OmnpeleneHue xapakrepa
cpensl. Wuaukaropel. Ilomydenune razoo0pa3HBIX Be-
IECTB.
Tema 8. Xumus uHoBeliye TOCTHXKEHUS XUMUYECKOM HAyKW U XUMHYeE- 2 Pa6ora no
KHU3Hb CKOM TexHosnoruu. Posib Xumuu B 006ecrie4eHuH IKOJIOTH- KapTO4YKaM, Te-
YECKOM, YJHEPTeTUYCCKON U MUIICBOM 0€30MaCHOCTH, pa3- CTUPOBAHMUE,
BUTMM MeauluHbl. [IpaBuiia nmoucka u aHammsa XuMuye- KOHTPOJIbHAs
CKOM MH(pOpMaNU U3 Pa3IUYHBIX UCTOYHHKOB (Hay4Has pabota
U yuyeOHO-Hay4Has JMTepaTypa, CpEICTBa MacCOBOH
uHpopmanuu, cetb HTepHeT). BakHelue cTpouTesb-
HbBIE MaTepHallbl, KOHCTPYKLIIMOHHBIE MaTepUalbl, Kpac-
KU, CTEKJIO, KE€paMMKa, MaTephaybl JUIsl SJIEKTPOHUKH,
HAaHO MaTepualibl, TEKCTUIbHBIC BOJIOKHA, HCTOYHUKU
SHEPrUM, OpraHMYECKUEe U MUHEpAJIbHBIE YIA00pEeHus, Je-
KapCTBEHHbIE BEILECTBA, OBITOBAsI XUMUS
Hroro 3a I1- 40
cemMecTp
JuddepennnpoBaHHbIi 3a4eT KonTpons
Hroro 3a roa 72




Pa3znea 5. IlepeyeHb OCHOBHOM U JONOJHHUTEIbHON y4eOHOM JTUTEPATYPbI, HEO0-

XOAMMOH /1JIs1 OCBOEHHUSI TUCHUILINHBI

Ne ABTOp Ha3Banne ocHOBHOM | BeixoaHble nan- KomnuectBo 3k-
1/ U JIOTIOJTHUTEIILHOU HBIE TIO 3eMIUISIPOB B OMOIHMO-
I y4ueOHOM uTeparty- CTaHIAPTY teke JAI'YHX/ Touka
PBI, HEOOXOAMMOM JocTyna
JUTsl OCBOGHUS JTUC-
UTUTUHBI
I. OcHo8Ha st AUMmepamypa
1 | MaptbeiHOBa Xumust: yueOHUK u | M: N3- | http://biblio-
T. B. IPAKTUKYM JUISL | 1aT€IbCTBO online.ru/bcode/
cpeanero mpodec- | FOpaiir, 450810
CHOHaAJBLHOTO 00pa- | 2020. — 368 c.
30BaHMUSI
2 | CyBopos, OO6mmast u Heopranu- | M: W3- | http:/biblio-online.rw/
A.B. A.B. Cy- | yeckas xumusi B 2 T. | AaTEIbCTBO beode/452622
BOPOB, Towm 1: yuebnuk mis | FOpaiir,
A. b. Hu- cpennero mpodec- | 2020. — 343 c.
KOJIbCKUI CHOHAJIBHOro 00pa3o-
BaHUA
Kamunckuii Opranuyeckas xu- | M: U3- | http://biblio-
B. A. mus B 2 4. Yacts 1: | marenbcTBO online.ru/bcode/
y4eOHUK s | FOpaitr, 453151
cpearero  mpodec- | 2020. — 287 c.
CHOHAJIBLHOTO 00pa-
30BaHMsI — 2-€ U3].,
WCITP.H JIOTI.
Kamunckuii Opranuueckass xu- | M: N3- | http://biblio-
B. A. mus B 2 4. YacTh 2: | 1aT€IbLCTBO online.ru/bcode/
y4eOHUK s | FOpaiir, 453152
cpeadero mnpodec- | 2020. — 314 c.
CHOHAJIBHOTO 00pa-
30BaHHS — 2-€ U3]I.,
UCIIP. U JIOTI.
1. /lonoanumenvnas aumepamypa
A) /lononnumenvnasn yueonas 1umepamypa
1 | Jl>xamanoBa COopHuk ynpaxHe- | Maxaukarna, http://dgunh.ru/
C.A., ®arammes | qauit no aucnumuae | JII'YHX, 2018. | institute
M.b., Xuspuena | « XuMus»»
ILA.
2 | JbxamamoBa COopuuk 3amanuii | Maxaukana, http://dgunh.ru/
C.A., AbakapoB JAI'YHX, 2017. | institute

I''M., ®aranuen



http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810

M.b.

pPAaCYETHOTO Xapak-
Tepa MO JIUCUUILIN-
HEe «XUMUI)

3 | Jl>xamanoBa PabGouas Terpans mo | Maxaukana, http://dgunh.ru/
C.A., Ab6axkapos | qucuuiinae  «Xwu- | JAI'YHX, 2017. | institute
I''M., ®aranues | Mus»
M.b., Xuspuena
IT.A.

4 | Jl>xamasioBa CnpaBo4HHK Maxaukaia, http://dgunh.ru/
C.A., Ao6axkapos | bopmyn, tepmunoB | JJII'YHX, 2017. | institute
I''M., ®aranues | no UCIUILINHE
M.b. «XUMHUS»

5 | AxamanoBa OnopHbie KOHCHEK- | Maxaukana, http://dgunh.ru/
C.A., Ao6axkapos | o1 o mucturmuinae | JITYHX, 2017. | institute

I'M., ®daranueB
M.b.

«XUMU

b) Cnpasouno-oubnuozpaguueckas tumepamypa

1 | Tlapumn A. I1.,
MoOpKOBKUH
B. B.

XUMHYECKHE
TepMuHbL. ClI0Baph:
yueOHoe nocobue
IUISL CPETHETO TPO-
(dheccruoHaIbHOTO
00pa3oBaHUs.

M: U3-
JIaTSIIHLCTBO
Opaiit, 2019. -
452 c.

https://www.biblio-
online.ru/bcode/
438904

Pa3zneun 6. Ilepeyenb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
"UnrepHer" (nasee - cetsb "MHTEepHET'), HEOOXOAUMBIX 1JISI OCBOCHHUS JTHUC-

IUIIJINHBI

1. http://www.chemnet.ru Ilopran dyHIaMeHTaNBLHOTO XUMHUYECKOTO OOpa3oBaHUS
ChemNet. Xumnueckas naopmannonHas cets: Hayka, oOpazoBaHue, TEXHOJIOTUU
2. http://www.alhimik.ru Tlone3nbie coBeTbl, 3(HEKTHBIE OMBITHI, XUMUYECKHE HOBO-

CTH, BUPTYaJbHBIA PETIETUTOP, KOHCYIBTALIUN, KA3YChI U JIATICYChI, UCTOPHS XUMUHU.
3. http://c-books.narod.ru JIuteparypa no Xumum.

4. http://formula44.narod.ru Kypc opranndeckoit xumuu 3a 10-ii knacce. [loctanoBka
ombIToB. Kitacchl opraHMuecKrux COeAMHEHNH, TECTUPOBaHNue. buorpaduu 3HaMEHUTHIX
YUCHBIX.

5. http://experiment.edu.ru EcTecTBeHHO-HayUHBIE YKCTIEPUMEHTHI: XuMHusl. Kosutekius
Poccuiickoro 061eo6pa3oBaTeIbHOTO MTOpTAia

6. http://www.chemport.ru Xumudeckuit mopran ChemPort.Ru
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Pa3znen 7.1lepedyeHnb JTUIEH3HOHHOTO IPOTPAMMHOIO o0ecneyeHus, HHpopManu-
OHHBIX CIIPABOYHBIX CUCTEM M NPOdeccCHOHANBHBIX 023 JaHHBIX

H606XOIII/IMLII7I KOMIIJIEKT JJUICH3UOHHOTO IMTPOrpaMMHOTO o0ecneueHus

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. IIporpammusblil kommieke AutoCAD
7. AutuBupyc Kaspersky Endpoint 10

IlepeyeHb MHPOPMANMOHHBIX CIIPABOYHBIX CUCTEM

v' CrpaBouHast [paBoBas cucrema «KoHCynbTaHT [Tmroc»
http://www.consultant.ru/.

ITepevyens npodeccuoHANBHBIX 023 TaAHHBIX

v Hayunas Dnextponnas buGnuoreka https://elibrary.ru/
v' Jlureparypa 1o xumuw http://c-books.narod.ru

Paznen 8. Onucanue MaTepuaibLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIJIsl OCY-
1IeCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCIHUILIHHE

1. KaOuHeT /151 NpOBeleHUS 3aHATHH JIEKIMOHHOT0 THIA, IPAKTUYECKNX 3aHA-
THIA, JJI1 TEKYHIEr0 KOHTPOJISI M POMEKYTOUHOM aTTecTanum - kabunert Ne 4-10
(Poccusi, PecnnyOosinka /larecran, 367008, r. Maxaukana, np-t Auau-I"'agku Axy-
IIUHCKOr0, 202, yueOHbIil kopmyc Ne2).

Ilepeuenv ocnoenozo obopyoosanus:

Kommiext yuebHoit mebenu Ha 30 mocajouHbIX MECT.

Jlocka MenoBasl.

HaGop nemoHCTpaliuoHHOTO 000pyYA0BaHUS: TPOEKTOP, NEPCOHATBHBIN KOMITHIOTEP
(MOHOOJIOK) ¢ OCTYNIOM K ceTH MIHTepHET u KOpnopaTUBHON CETU YHUBEPCHUTETA,
OBbC «YuuBepcurerckas ouonmmoreka ONLINE» (www.biblioclub.ru), 3bC «9BC
Opaiit» (wwwbiblio-online.ru).

Ilepeuens yuebHo-naznaonvlx nocoouii:

1. KoMruiekTsl TabIUIl 110 TEMaM JAUCIUTUIAHBI

2. Crenp - Xumuyeckue GopmyIibl 1Jisl pellieHns pacyeTHBIX 3a]1a4,

3. Mogenu:

Kpucrammueckas pemerka NaCl
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Kpucrannmueckas pemerka Mg
Kpucrammmueckas pemerka rpagura

HaGop Mozeneii aToMOB 17151 COCTABJICHHSI MOJIENE
Mopens monexyns! JJHK

Kpucramnmueckas pemerka Fe

4. KOMIIIEKT 3JIEKTPOHHBIX UJUTFOCTPATUBHBIX MAaTEPUAIIOB MO AUCIUILIINHE.
Jlabopamopnoe obopyooeanue u npubdopui:
Anmnapat ais AUCTHILIISIUN BObI

Becbl yueOHbIE ¢ pa3HOBECAMHU
HarpeBatenu neMOHCTpalinOHHBIC

[Mxad cymmabHbIN

[InuTka anekTpuueckas

CruproBka mabopaTopHas

Ha6op no snekTpoxumMun 1IeMOHCTPAIIMOHHBIN
Anmapar Kunma

I'azomerp

Boponka aenurenbHas

Arnmapar s MoJIy4YeHHUs ras3a

Harpesatens npobupox HITIIII

bropertka 25 mi.

XO0NOAUIBHUK C IPSIMOM TpyOKOiA
Kowmriekt TpyOOoK coeMHUTEIBHBIX
[matenu, noxku GapdopoBbie

Habop cTexnsaHHbIX TpyOOK

[IItaTnB MabopaTOPHBIN KOMOMHUPOBAHHBIT
[ItaTuB 1151 AEMOHCTPAIMOHHBIX MPOOUPOK
JIoKKM JUIsl COKUTaHUS BEIIECTB

Crynka dapdopoBas ¢ mecTUKOM

HaGop nocyibl 17151 peakTHBOB

[ratuB 11t TpoOUPOK

Boponka nipocrast koHycooOpa3Has
[Tpobupxu

Kon6b1 koHnueckue

Kon6s1 mutockoioHHBIC

Kon6e1 mepHbIC

Habop nocybl 1 npuHaIJIEKHOCTEN 1711 pabOThl ¢ MAJILIMU KOJIMYECTBAMU BEILIECTB
(HITM)

CrakaH XUMHUYECKHM

Yamm KpucTamin3aiioHHbIe

Yamika papdopoBasi BEIapUTEIbHAS
[unuaap uamepuTenbHbIN

KommnekT apeometpos
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KoMIuiekt 1abopaTopHBIX TEPMOMETPOB
Jloxka JiIst COKMTaHUs BEIICCTB
KanensHuia

AncopOrmoHHast KOJIOHKA

2. lTomemenne 1 camocTosiTeqbHOU padorsl Ne 1-2 (Poccus, Pecmydsimka Jlare-
crad, 367008, r.Maxaukana, np-t Auau-I"agxn AkymmHckoro, 20a, yueOHbIiH
Kopmyc Ne 3).

Ilepeuensv ocroenozo oboopyoosanus:

[TepcoHanbHbBIE KOMIBIOTEPHI C JOCTYIIOM K CETH IHTEpHET U B 3JIEKTPOHHYIO
nH(OpPMaIIMOHHO-00pa30BaTEIbHYIO Cpeay By3a — 15 ej.

Ilepeuensv ucnonvzyemozo npozpammnozo odecneueHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. [Iporpammusiii komiuiekc AutoCAD

3. bubanoreka, YUTAJBHBIN 347 ¢ BbIX0A0M B ceTb UHTepHeT (Poccus, Pecny0-
auka Jlarecran, 367008, r. MaxaukaJja, np-t Ajau-I'axxu AKyIIHHCKOro, 20)
Ilomewenue, ocnauiennoe:

- IEPCOHAJIBHBIMU KOMITBIOTEPAMHU C IOCTYIIOM K ceTh VIHTEpPHET U B AJIEKTPOHHYIO
MH(pOPMAITMOHHO-00pPa30BaTEIIBFHYIO CPEeaIy By3a.

- CHEIUATU3UPOBAHHON MeOebIo, CTeIIaXKaMH JJIsl XpaHEHUsT y4eOHOM JTUTepaTyphl.
Ilepeuens ucnonv3yemozo npozpammnuozo 0oecneueHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. IIporpammusiiikomruiekc AutoCAD

4. Axrosblii 3271 (Poccusi, Pecmyosiuka larecran, 367008, r. MaxaukaJa, np-t
Anu-TI'agxu AKyIIHHCKOrO, 20)

Ilomewenue, ocnaweno:

- MSITKHUE Kpeciia, MPOeKTop.
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Paznen 9. O6pa3zoBareiibHbIe TEXHOJIOTHH
B nemsx peanuzanud KOMIETEHTHOCTHOI'O MOAXOJA MPEAYCMATPUBAETCS ILIH-
POKO€ HCIIOJIb30BaHUE B OOpa30BaTEIbHOM IPOLIECCE AKTHUBHBIX M HMHTEPAKTHBHBIX
dbopm mpoBeneHUsT 3aHATUN (pa300opa KOHKPETHBIX CHUTYaIMi, MCUXOJOTHUYECKUX U
MHBIX TPEHUHIOB, IPYIIOBBIX TUCKYCCHI) B COYETAHUM C BHEAYJAUTOPHOWU pabOTOM
st (OPMUPOBAHMS U Pa3BUTUA OOLIMX M MPO(ECCUOHANBHBIX KOMIETEHIUMH 00y-
YaroU[UXCsl.

Jlexuuy B MyJbTUMEIUWHBIX U MHTEPAKTUBHBIX AyAUTOPUSIX COIPOBOKAAKOTCS
SKpPaHHBIMU CJIalJJaMU U CXEMaMH, TEKCTOBBIM KOMMEHTapUEM 10 TEMAaTUKE y4eOHOTro
3aHATHUS.

CeMHHApBI MOTYT NPOBOAMUTHCS B ayIUTOPUM C MHTEPAKTHUBHOW JOCKOW M HC-
MOJIb30BAaHUEM CHCTEMBI OJIUI-OMPOCOB CTYJIEHTOB. B Xo/ie M3ydyeHUs AUCLUIUIIMHBI
MPUMEHSIOTCS pa300p XO03IUCTBEHHBIX CUTYAlUH, TUCKYCCUH, TPOBOJSATCS HHAUBHULY -
aJIbHBIE KOHCYJIBTALIMY U BbIJa4a JIOMAlIHUX 3aaHHM.

Bce ¢opmbl 3aHATHII COBMENIAIOTCS ¢ BHEAYIUTOPHON pabOTOM CTYACHTOB (BbI-
MOJIHEHHE JTIOMAIIHUX 3a/IaHUi, JOMAalllHEe TECTUPOBAHUE, U3yUEHHE OCHOBHOM U J10-
MOJIHUTENLHOM JINTEPATYPHI).
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