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1. IIEJIM ¥ 3AJIAYM OCBOEHMS IV CHUIIIAHBI

Ienu ocBOeHNS TMCHUITHHBI:

- ajanTtanus OOydyarouxcs K YCIOBUSM JMHAMUYHO Pa3BHBAIOIIETOCS MHpA,
(dopMupOBaHHE WHTEIJIEKTyaIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caMO00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIECTBAMU M UX MPUMEHEHHEM;

- ¢QopmupoBaHne y OOyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), HWMEIONIMX YHHUBEPCAIbHOE 3HAYCHHWE JUISI PAa3MYHBIX BUOB
AESITeIbHOCTH: PpEeLIeHUs MpoOiieM, IOHMCKa, aHalu3a U o0paboTKu HHGOpMAIH,
HEOOXOIUMBIX JJISi MPUOOPETEHUSI OMbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE
MECTO B TIO3HAaHUM XHMHHU, a TaKkXkKe JUId OLEHKM C TO3UIUNA SKOJIOTUYECKON
0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB W XUMHUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOAHYIO CPEeay;

- pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, WHTEIUICKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN O0yYarolmMXCcs: CHOCOOHOCTH CAMOCTOSTENIBHO MPHOOPETaTh HOBBIE
3HAaHUSl 10 XUMHH B COOTBETCTBHM C >XHU3HEHHBIMH MOTPEOHOCTAMH, HCIOIB30BATH
COBpEMEHHbIC WH(GOPMAIIMOHHBIE TEXHOJOTUM [Js TOWCKa W aHaiu3a y4eOHOH u
Hay4YHO-TIONYJISIPHOUM MH(pOpMAIMY XUMUYECKOTO COJCPKAHMUS;

- (popmHupoBaHUE M pa3BUTHE y OOYYaAIOLIUXCS ACCOLUMATUBHOTO U JIOTUYECKOTO
MBILLUICHUS, HaOII0AAaTEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IMpPU IUIAHUPOBAHUM U TPOBEACHUH XUMHUYECKOIO
HKCIIEPUMEHTA;

- BOCHHMTaHHE Yy oOOyvaroumxcs YOeXIEHHOCTM B  T'yMaHHCTUYECKOU
HaNpaBIE€HHOCTH XUMHH, €€ BaXXHOM pOJM B pELIEHUH TI00aJbHBIX MpodiieM
paIoOHAJIBHOTO TPUPOOTIONH30BAHMS, TIOMOJHEHUS DJHEPIeTUYECKUX PECYpCoOB U
COXpaHEHHUs TMPHUPOJAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJE W CBOEMY 3JI0POBBIO, a TakKe MPUOOPETCHUS OIbITa
WCTIONIb30BAaHUsl TONYYCHHBIX 3HAHWUW [UJIsl TPUHITHS TPAMOTHBIX PpEUICHUH B
CUTYaIlUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

OcHoBHasi 321a4a 0CBOEHUS TMCUMILINHBI:

— OCBOGHHE TOJXOJI0OB K OMPEEICHUIO COACP>KaHUS M TOCTPOCHUS MpeaMeTa
MPEIyCMAaTPUBAIOT (POPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JCHCTBUN, WUMEIOIINUX
0a30BOE 3HAUCHHUE NJISl PA3IMYHBIX BUJIOB JICSITEIBHOCTU: PEIICHUS MPOOJieM, IMOUCKa,
aHaimuza W o00paboTku wuHGOpMAIUM, HEOOXOAUMBIX JUIsI TPUOOPETEHHUS OIbITa
MPAaKTHYECKONH M HMCCIEIOBATEIBCKON IEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUY XUMUH.

PesynbraTom ocBoeHnust guctuiuiudbl «bJ1.08 Xumus» oOydarommmucs 1o
cnenpasibHocTH 21.02.19 3emMieycTpoWCTBO SBIISIETCS OBJIAJICHUE OCHOBHBIM BUJIOM
npodeccuoHanbHo aearenbHocTr (BII/) u cOOTBETCTBYIOIIMMY KOMIIETEHIIUSIMHU.



2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHON

Jucuuiuimaa — «XUMUS»

NPOI'PAMMBI

HaxoauTCsA B 00s13aTeILHON qacTHu MUKJIa

O6HICO6p&30BaTeJH)HLIX JUCHHUIIIIMH 11O BI)I60py U3 00s3aTCIbHBIX IMPCAMCTHBIX

obyiacteil yueOHOTO IJIaHa.

JucrumimHa n3ydaercs Ha 1 kypce B 1 ceMectpe (ouHOE 00ydeHue), Ha 1 kypce
(6a3a 9 kyaccoB 3a09HOE OOYUCHHE).

3. IIEPEYEHbDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110
JAUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMUA
PE3YJbTATAMM OCBOEHMS OFPA3OBATEJBHOM ITPOT'PAMMBI

B PE3YIBTATC OCBOCHHUA JHUCHUIIINHBI O6Y‘lﬂl0HlHﬁC5I JOJDKCH OBJIaACTD
YMCHUAMU U 3HAHUAMU B OCJLAX HpI/IO6pCT€HI/I51 CICayronumx KOMHGTGHHHﬁI

HaumeHoBaHue
KOMIIeTEeHIINH Ilnannpyemble pe3yibTaThbl 00y4eHHs 110 JUCHUILINHE,
(1aHupyembie XapaKTepu3ylue dTanbl
Kox pe3yJbTaThl 0CBOCHUSA (popmMupoBaHus KOMIIETEHIIMU
OII)

O01mme KOMIETEHIINHU

B o0.1acTH 3HaHUA M nOHMMaHus (A)

CopeiicTBOBaThH
COXPAHEHHUIO
OKpY’Karomien Cpenbl,
pecypcocOepekeHuIo,
OPUMEHATh 3HaHHS 00
U3MCHCHUN KJIIMaTa,
MPUHIIUIBL  OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ (heKTUBHO IEWCTBOBAThH
B Ype3BbIYaTHBIX

CUTYalUAX
OK 07

Buame.

- Ba)KHEHIIIHNE XUMHYCCKUE MOHATHS: BEIIECTBO, XUMUYCCKUI
AJIEMEHT, aToM, MOJEKyJa, OTHOCHTE/IbHbIE AaTOMHAs W
MOJIEKYJIIpHAas ~ MacChl, HOH, aUIOTPOIHUS,  HU3OTOIIbI,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPUIIATEILHOCTh, BAJIEHTHOCTb,
CTENEHb OKHCIEHUS, MOJb, MOJISIpHAs Macca, MOJISIPHBII
00BbeM Ta3000pa3HbIX BEIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO ~ CTPOEHMS, PACTBOPBI, DJIEKTPOIUT U
HEDJIEKTPOJIUT, AIEKTPOJIUTHYECKAS JIHCCOIHAIS,
OKHUCJIUTENh u BOCCTaHOBUTEIIb, OKHCJICHHUE u
BOCCTAHOBJIEHHME, TEIUIOBOM d(ddexT peakuuu, CKOpPOCTbH
XUMUYECKON peaklMM, KaTajlu3, XUMHYECKOE pPaBHOBECHE,
YIJIEPOJIHBINA CKeJeT, (DYHKIIMOHAIbHASI TPYIIa, H30MEpHs,
TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHH: COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA cOCTaBa BewlecTs, llepuonnueckuit 3axkon J[.U.
Menneneena;

- OCHOBHBIE  TEOPHUM  XUMHUH, XUMHUYECKOH  CBSI3H,
ANEKTPOIUTUIECKON JUCCOIMAITUHU, CTPOSHUS OPTAaHUYECKUX U
HEOPTraHWYECKUX COCIMHEHMUI;

- Ba)XHEHIITHE BEIIECTBA M MaTE€PUAIIbl: BAKHEHIITNE METaJLTbI
U CIUIaBBI: CEpHasi, COJIsIHAasl, a30THAs U YKCYCHasi KUCIOTHI,
OnaropogHble  Ta3bl:  BOJOPOJ, KHCIOPOJ, TaJOreHBI,
IeJIOYHBIC METAJUIBl, OCHOBHBIE, KUCIOTHBIE M aM(pOTEepHBIC




OKCUJBl M TUAPOKCUIBI, IIEIOYH, YTIEKUCIBIA M YTrapHBIHA
ras3bl, CCPHHUCTBIN T'a3, aMMHaK, BOJIa, IIPUPOJIHBINA a3, METaH,
9TaH, OTWICH, AaleTWIeH, XJOpUJ HaTpusi, KapOoHAT W
rUAPOKApOOHAT HATpHs, KapOoHAT U docdaT Kablius, OEH30,
METaHOJI W JTAaHON, CIOXHBIE JS(HUPBL, KHUPHI, MbLIa,
MoOHOcaxapuabsl  (TVIFOKO3a),  Jaucaxapuabl  (caxaposa),
nojgucaxapuabl  (Kpaxmal M [EJUII0JI03a),  aHHWIUH,
AMHHOKHUCIIOTBI, O€JKH, HCKYCCTBCHHBIE M CHHTCTHYCCKHE
BOJIOKHA, Kay4yKH, TNIACTMACCHI.

Ymemy:

- Ha3bIBaTh. M3Y4YCHHBIC BEUICCTBA [0 TPHUBHAIBHOM WIN
MEXIYHApOJAHOW HOMEHKIIATypE;

- ONpEenenATh. BAJEHTHOCTb M CTENEHb  OKHMCIEHUS
XUMHYECKMX  DJIEMEHTOB, THUIl XMMHUYECKOM CBSI3U B
COCIMHEHUAX, 3aps] HMOHA, OKUCIUTEIb U BOCCTAHOBUTEID,
IIPUHA/JIEKHOCTD BELIECTB K pa3HBIM KJIaccam
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHMUI;

- XapaKTepU30BaTb: JJIEMEHTHl MaJbIX I[EPUOJOB II0 HX
nostoxkenuto B [lepunognueckoint cucreme .M. Menneneesa;

- o0uue XUMHMYECKHEe CBOHCTBA METAJUIOB, HEMETAJJIOB,
OCHOBHBIX  KJIaCCOB ~HEOPIaHWYECKUX M  OpPraHUYecKuX
COCJIMHEHU;

- CTPOGHHE U  XMMHYECKHE  CBOMCTBA  HM3YyYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHHUI;

- 00BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U
CTpPOCHHUs,  MNPHUPOJY  XUMHUECKOM  CBSI3U  (MOHHOMU
KOBaJEHTHOM, METAJUIMYECKON M BOJOPOJHOMN), 3aBUCUMOCTD
CKOPOCTH XHMHYECKOW PEaKLUU M TOJO0KEHUE XUMHUYECKOIO
paBHOBECHSI OT Pa3INYHbIX (PAKTOPOB;

- TPOBOJAUTH: CAMOCTOSTEIbHBIM TMOUCK HH(OpMaIK ¢
UCIOJIb30BAaHUEM  pa3jMYHbIX  HMCTOYHHUKOB  (Hay4dHO-
HOMYJISIPHBIX U3JJaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepuera);

- HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU [T 00pabOTKH U
nepefaud MHQOpMAMK U €€ NPEACTABIECHUS B Pa3IUYHbIX
bopmax;

- CBA3bIBaTh:  M3yYEHHBIM  marepuall  co  CBOEH
npo¢eCCHOHATILHOMN 1eATENIbHOCTBIO;

- pemiath: pacyeTHbIE 3aJauyd M0 XUMHYECKUM ¢opMyliaM U
YPaBHEHHUSIM;

- HUCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHUS B
IIPAKTUYECKOMN AESATEIbHOCTU U MIOBCEHEBHON KHU3HHU.




4. OBBEM JUCIUIIJIMHBI B 3BAYETHBIX E/IMHULIAX C YKASAHUEM
KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C HPEINIOJABATEJIEM (I1IO0 BUAAM YYEBHbBIX
3AHSITUI) © HA CAMOCTOSTEJBHYIO PABOTY OBYYAIOINUXCS

Htoro AKaJACMHNYCCKUX 9aCOB JUCHUIIJIMHBI COCTABJISACT 120 .

4.1. O0beM IMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

4.1.1. Ounas ¢popma odyueHusi: cemectp — 1, hopMa KOHTPOJI — IK3aMEH

Bup y4yeOHoii padoThI O0BeM yacoB O0BeM yacoB
BCETO 1 cemectp

OO0mas Tpy10eMKOCTb THCIIUIITHHbI 120 120
Oobs13aTesibHAsE yueOHAsi HATPY3Ka (Bcero) 114 114

B TOM YHCIIC:

Jlexuuu (JI) 72 72
ITpaktnueckue 3anstus (I13) 42 42
IIpoMe:kyTOUYHAsI aTTECTALMSA 6 6

4.1.2. 3aouHnas popma odyuenusi: kypc — 1, popma KoHTpOIS — dIK3aMeH

. O6beM yacoB
Bun yuebHoit paboTbl
BCETO

OO0mas Tpy10eMKOCTb 1M CHUILTHHBI 120
Oo0s3aTesbHasi ydeOHasi Harpy3Ka (Bcero) 16
B TOM YHUCJIE:

Jlexumu (JI) 14
[Tpaktnueckue 3anstus (I13) 2
CamocrositeibHas padora: 98
CamocrosiTenbHOE U3YUYEHHE Pa3/IeTIOB 98
[TpomexyToUHas aTTeCTanus 6




5. COIEP)KAHUE YYEFHOU JUCIHUTILINHBI

5.1. Coneprkanue MUCIUIUTMHBI, CTPYKTYPHUPOBAHHOE IO TEMaM C YKa3aHHEM OTBEIACHHOTO
Ha HUX KOJIMYECTBA YACOB U BUJIOB YUCOHBIX 3aHATHI
5.1.1 Ounas dhopma 00yueHuUs

Conep:kanue y4ye0OHOIro MaTepuasia, JJadopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

HaumenoBanue
N —— caMocCTosiTeIbHAsA padoTa 00y4yaImmXxcs, Kypcopasi padora (IIpoeKT) O0bem yacoB
(eciu npedycmompenvt)
1 2 3
PA3JIEJI 1. TEOPETHYECKHWE OCHOBBI OPTAHUYECKOW XUMHUH
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJia
Ipever IIpenmer opraHu4eckoil XuMHUM: ee BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B I10JIyY€HUH HOBBIX BEIIECTB U
OpraHH4ecKoi MmarepuasioB. Teopust cTpoeHus opranuueckux coequnenuii A.M. ByTiepoBa, ee OCHOBHBIC MTOJIOKEHUSL.
xumuy. Teopus CtpykTypHble (OpMYJIbl OPraHUYECKHX BellecTB. | OMOJIOTUs, H30MepHs. 4
OPEZEEZEZI’:HX XUMHUECKas CBSI3b B OPTaHMUYECKUX COSAMHEHUSX: KPaTHBIE CBS3H, O- U TT-CBS3H. Hp?I[CT&BJIGHHG 0
COeTHHeHH] KJaccudukanum OPraHMECKHX BEILECTB. HOMeHKJ'Ia’Eypa OpPraHUYECKUX COCTUHEHUH (CucTeMaThuuecKkas) u
A.M. Bytieposa TpPHUBHAJIbHBIC HA3BAHUS BAXKHEHIIINX MTPEICTABUTENCH KIIACCOB OPTaHUYECKIX BEIIECTB.
PA3AEJL 2. YIJIEBOAOPOAbI
Tema 2.1 Cojaep:kaHue yueGHOIro MaTepuaa
[Ipenenbubie 2
YIIeBOROpPO/IbI AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHU psiA. MeTaH U 3TaH — MPOCTEHIINE MPECTaBUTENN AJIKaHOB:
COCTaB, XUMHUYECKOE CTPOCHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaklUy 3aMEeIeHHs] U TOPEHMUS),
HaXO0XXJICHUE B IPUPOJE, MOITyYeHUE U IPUMEHEHHUE.
Tema 2.2 Coaep:xaHue y4eOHOro MaTepuaJia
Henpenenbusbie AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psii. DTHIIEH — MPOCTEUIINI MpeICTaBUTENb AJIKEHOB: COCTaB,
YTJIEBOIOPOIbIL: XMMUYECKOe CTpOeHME, (PU3MUECKHe M XUMHYECKHE CBOWCTBa (peakUuu THAPUPOBAHUS, TaIOTCHUPOBAHUS, 6
aJIKEHBI, THJIPATAINH, OKUCIICHHS U TIOJIMMEPU3AIINH ), HAXOXKJICHUE B IPUPO/IE, TOTyIeHUE U IPUMEHEHHE.

aJIKaIUCHBbI, aJIKNHBI

Ankanuensl: Oytamuen-1,3 u wmetmwiOyTtaauen-1,3, XUMHUUYECKOe CTPOCHHE,
MpUMEHEHHE (11 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO KayyyKa U PE3UHBI).

pCaknusg IMoJIMMEpU3alnu,

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN pAl. ALETHJIEH — MPOCTeUIIMHA MpeCcTaBUTENb
QJIKMHOB: COCTaB, XMMHUYECKOE CTpOeHHE, (U3MUECKHe U XHMHUYECKHE CBOWCTBA (peakuuu THIPUPOBAHUS,
raJIOT€HUPOBAHNUS, THIpaTallii, TOPEHNUs), HAXOKIECHNE B IPUPOAE, OJTyUYEHNUE U IPUMEHEHHE.




IIpakTuyeckue 3aHATHSA

[Ipaktuyeckas paborta «KauecTBeHHOE OIpeIEsIEHUE YTIIepoAa M BOJOPOJA B OPraHMYECKHX COCTUHEHUIX.
Pacuernble 3agauu:

- 10 YpaBHEHUIO XUMHYECKON peakmuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEMISCTBA WM MPOIYKTa
pEaKiuu 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEUIECTB MM IPOAYKTOB PEAKIIHH)

Tema 2.3
Apomaruyeckue
YTJIE€BOAOPOAbI

Coaep:xxanue y4eOHOro MaTepuaJia

ApeHbl: 6€H3011 U TOIYOJI, COCTaB, XUMHUECKOE CTPOCHHUE MOJIEKYJI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peaxiuu raJoreHMPOBAHUS M HUTPOBAHMSA), IOJyUYeHHE U pUMEeHeHne. BriusiHue 6eH3oi1a Ha OpraHu3m
4eJI0BeKa. I 'eHeTuueckast CBsi3b yIiIeBOIO0POAOB.

IpakTHYeckne 3aHATHS

Pacuernble 3a1aun: - M0 ypaBHEHUIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIECTBA
WM MPOAYKTa PCaKIUKW II0 HU3BCCTHBIM MACCC, O6"I)éMy, KOJMYCCTBY OJHOI'0 M3 HMCXOAHBIX BCIICCTB WA
MIPOJYKTOB PEAKIIUN).

JlabopaTOpHBIH OMBIT: - MOJICTUPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Tema 2.4
[Tpuponnsie
HUCTOYHUKHA

U niepepadoTKa
YIJIEBOI0POIOB

Coaep:xxanue yueO0HOro MaTepuaJia

[Tpuponnsiii ra3. [lonytasie HedTsaHbIe Ta3bl. HedTh 1 ee npoucxoxaerne. CriocoOsl nepepadoTKu HEPTH:
NepEeroHKa, KPEKUHT (TepMHYECKUH, KaTanuTHudeckui). I[IpoaykTel mepepaboTku He(TH, NX IPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroyib U MPOIyKTHI €0 NepepadoTKH.

JlemoHcTpanusi: - BuneodparMeHT «ByskaHu3ams pe3uHb.

IIpakTnyeckue 3aHATHSA

JIaGopaTopHbI€ OIBITHI

- 03HAKOMJICHHE ¢ 00pa3laMH IU1acTMace, Kay4yKoB U PE3UHBI.

PacueTHble 3a1auu: - onpeeneHre MoJIeKyIIpHOi (pOpMyIIbl OpraHUYECKOro BEIECTBa [0 MACCOBBIM JIOJISIM
aTOMOB XUMHUYECKUX 3JIEMEHTOB;

- pacueTsl 10 YpPaBHEHUIO XUMHUYECKON peaKLnu.

PA3JIEJI 3. KUCJIOPOACOAEPKAIIME OPTAHUYECKHUE COEJMHEHUA

Tewma 3.1
Croupt. ®eHounbl

Coaep:xanue yueOHOro MaTepuaJia

HpenenLHHe OIHOATOMHBIC CITMPTHI: METAHOJI U 3TaHOJI, XUMHUYCCKOC CTPOCHHUC, (1)I/I3I/I‘—ICCKI/IG U XUMHYCCKHEC
CBOMCTBa (pCaK]_[I/II/I C aKTUBHBIMU MCTAJJIaMHU, IaJIOTCHOBOJOPOJaMH, FOpCHI/Ie), MMPUMCHCHUC. BO,Z[OpO,Z[Ha}I
CBs3b. OU3HOIOTHUECKOE )ICP'ICTBI/IG MCTAaHOJIa U 3TaHOJIa Ha OpraHrU3M YCJIOBCKA.

MHoroaTtoMHBIS CIIMPTHI: STUJIICHTJIMUKOJIb U TIIMLHEPUH, XUMHYCCKOE CTPOCHUC, cbmnqecxne 1 XUMHYCCKHEC
CBOMCTBa (BSaHMOHeﬁCTBHC CO ICJIOYHBIMH MCTAJJIAMU, KAYCCTBCHHAA PCAKIIUA Ha MHOT'OATOMHBIC CHI/IpTBI).

DOHU3n0I0rIIecKoe I(el\/’ICTBI/Ie Ha OpraHu3M 4€JI0BCKa. HpI/IMeHeHI/Ie TIIMIEpruHa U STUJICHIJTIMKOJIA.

®enon. CtpoeHure MoJIEKYJIbl, PU3NYECKUE U XUMHUECKHE CBOMCTBA eHosa. TOKCHYHOCTh (peHOJIa, €ro




¢busnonoruyeckoe 1elcTBUE Ha OpraHusM venoBeka. [Ipumenenue dpeHona.

IIpakTnyeckue 3aHATHSA
JIabopaTOpHBIil OMBIT: - TOPEHUE CIUPTOB.

Tema 3.2
Anbaeruasl.
KapGoHoBsie

KHCJIOTBI

CnoxHbIe (DUPHI.

Coaep:xanue y4eOHOro MaTepuaJia

AJ'IBI[CFI/II[BI: Q)opManbz[eer[ " aeTajJbdeTua, XUMHYECKOE CTPOCHHC, (1)I/I3I/I‘IGCKI/IC 1 XMMUYECKHE CBOMCTBA
(peaKHI/II/I OKHCJICHHSA U BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKI_II/II/I), IMOJIYUYCHHEC U ITPUMCHCHUC.

OAHOOCHOBHEIE MPEAETbHBIC KAPOOHOBBIC KHCIOTHI: YKCYCHAs! KUCIOTa, XUMUYECKOE CTPOCHHE, (DU3UUECKHE U
XHUMHYECKHE CBOICTBa (0011e CBOWCTBA KUCIIOT, peakiusl STeprUpUKaLUn), TOJy4eHUE U IPUMEHEHHE.
CreaprHOBas U OJIEMHOBASI KMCIIOTHI KaK MPEJICTABUTEIH BBICIIMX KapOOHOBBIX KUCIOT. MbllIa KaK COJIA BBICIIIUX
KapOOHOBBIX KUCJIOT, MX MOIOIIIEe IeHCTBUE.

Crnosxuble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 crnokHbIX 3¢upoB. XKupsl kak
ITPOM3BOJIHBIC TJIMIIEPUHA U BBICITUX KApOOHOBBIX KHCIOT. | MpOIIH3 JKUPOB.

IIpakTH4YecKkue 3aHATUSA

[IpakTuueckas pabora «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI».

Bbruucnenus: - no ypaBHEHHIO XMMUYECKOM peakuu (Macchbl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WIIH
MPOAYKTA PEaKIHH MO0 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 HCXOJHBIX BEIIECTB MU MPOTyKTOB
pEeaKIIim)

Coaep:xanue yueOHOro MaTepuaJia

Tema 3.3
VYrieBoabl

VYrneBoabl: cocTas, KilacCUPHUKaIUs YIiIeBoJ0B (MOHO-, IU- U MoHUcaxapusl). [ roko3a — mpocTenmmii
MOHOCaxapua: 0COOEHHOCTU CTPOEHUS MOJIEKYJIbI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA TIIOKO3bI, HAXOKICHHE
B IIPUPO/Ie, IPUMEHEHHUE TIII0KO03bI, OMOJIOTUYECKas POJIb B )KU3HEEATEIILHOCTH OPraHu3Ma YeJloBeKa.
®otocunTe3. OpyKTo3a KaK U30MEp TIIFOKO3BI.

Caxapo3a — IpeJCTaBUTENb JUCAXapUA0B, TUAPOIN3 Caxapo3bl, HAX0XKIECHHE B IPUPOJE U IIPUMEHEHUE.
Kpaxmai u nemiosno3a Kak MpupoJHbIE MOJIUMEPBL: CTPOSHHE KpaxMalla M LEJUTI0I03b], (hu3ndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THIpOJIN3, KaUeCTBEHHAs! peakysl ¢ HOIoM).

IIpakTHYecKkue 3aHATHA

JIaGopaToOpHBIil OMBIT: - TOPEHHE CITUPTOB.

IIpakTruyeckas padora «B3aumozeiicTBue kpaxmania ¢ Hogomy».

PacuerHble 3a1aun: onpeaeneHue MOJIEKyJIIpHOU (GOpMyIIbl OPraHMYECKOTO BEIIECTBA IO MaCCOBBIM JIOJISIM
aTOMOB XMMHUYECKHX 3JIEMEHTOB U 10 Macce (00beMy) MPOYKTOB CTOPAHHMSI; PACYEThI 110 YPABHEHUIO
XUMHYECKON PEaKIuu.

PA3JIEJ 4. ABOTCOJAEPKAIIIME OPTAHUYECKHUE COEJMHEHUA

| Conepikanue yuebHoro matepuana




Tema 4.1
AMMHEL.
AMMHOKHCIIOTEHI.
benkn

AMWHBI: METUJIAMUH — TIPOCTEHIITUI TTPEICTaBUTENIb AMHUHOB: COCTaB, XUMUYECKOE CTpOoeHUe, (PU3NIECKUEC U
XUMUYECKHUE CBOMCTBA (PEaKlMK C KUCIOTAMHU U TOPEHUs), HAXOXKACHUE B IPUPOJIE.

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHuYecKue coennHeHns. Gu3ndyeckrne 1 XMMHUYECKHEe CBONCTBA
aMUHOKHCIIOT (Ha MpuMepe IriulMHa). buonornyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 MENTHUIOB.

benku xak npupoanbie nosuMepsl. [lepBuyuHas, BTOpUYHas U TpETUYHAS CTPYKTypa OCIKOB. XMMUYECKHE
CBOWCTBA OCJIKOB: TUAPOIIN3, ICHATYPAIIHSI, KAUSCTBEHHBIC PEAKIIH Ha OCIKH.

JleMoHcTpanus:

- IeHaTypalys OEJIKOB MPU HATPEBAHUMY;

- IBETHBIE pEaKIUu OCIIKOB

Tema 5.1
IInmacTmaccel.
Kayuyxu. Bonokna

PA3JIEJI 5. BBICOKOMOJVIEKYJIAPHBIE COEJIMHEHUSA Conep:kanue yueOHOro MaTepuaJa

OcHOBHbIE OHATUS XUMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO,
CTCIICHb TOJIMMCPU3AIMU, CPEAHAA MOJICKYJIApHAaA Macca. OCHOBHEBIE MCTOABI CUHTC3a BBICOKOMOJICKYJIAPHBIX
COCJIMHEHUI — MOJMMEpH3alHs U TIOJTHMKOHICHCAITHS.

ITmacTtmaccel (HOJII/IBTI/UIGH, MMOJIMIIPONHJIICH, ITOJIMBUHUIXJIOPU/, HOJH/ICTI/IpO.H).

HatypanbHblii u CHHTETHYECKUE Kay4uyKH (OyTaqueHOBBIN, XJIOPOIPEHOBBIN U N30TPEHOBBIIA).

Bosokna: HaTtypaipHBIC (XJIOOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO),
CHHTETHYECKHUE (KarpoH

Y JIaBCaH).

JleMOHCTpalusi: - 03HAKOMJICHHE C 00pa3liaMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYYKOB.

OBLIASA U HEOPTAHUYECKAS XUMUSA
PA3JEJI 6. TEOPETUYECKHE OCHOBBI XUMHUHN

Tema 6.1
CrtpoeHue aToMma.
Ilepuoauueckui

3aK0H
u [lepnonnueckas
cucremMa
XUMHUYECKUX
2JIEMEHTOB
J1. 1. MenneneeBa

Conepxanue y4eGHOro MaTepuajia

Xumnueckuil s1emMeHT. AToM. CocTaB aroma, M30TONBI. DJIEKTPOHHas 000JI0uKa. DHEpreTuyeckue YpOBHHU,
MOJypOBHH. ATOMHBIE OpOHTaNy, S-, P-, f- anemMenTh. OCOOCHHOCTH pactpee/ieHHs IEKTPOHOB MO OpOUTAIIAM
B aTOMaxX MaJIbIX M OOJIBIINX MEPUOIOB. DIEKTPOHHAs KOHPUTypalys aTOMOB.

[lepuognueckuit 3akon u [lepuoguueckas cuctema xumuueckux osiemeHtoB J.M. MengeneeBa. CBs3b
NIEPUOJNYECKOrO0 3akoHa M Ilepmonnmyeckoil CHCTEMBI XMMHYECKHX DJJIEMEHTOB C COBPEMEHHOH Teopuen
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U
CIIO)KHBIX BEILECTB IO TPyNNaM M IepHoJaM. 3HAYEHHE INEPHUOJUYECKOrO 3aKOHA M CHCTEMBbl XUMHUYECKHX
anemeHToB /(.M. MenneneeBa B pa3BUTHH HAYKH.

Hemonctpanus. Buapl Tabnun «Ilepuoanueckas cuctema xumudeckux snementos [1. . MenneneeBay.

Coaep:xanue yueOHOro MaTepuaJia




Tema 6.2 Crtpoenue BemiecTBa. XuMHU4YeCKast CBs3b. Bubl (KOBaJIeHTHAs HETIOSIpHAS M TIOJIIpHAs, MOHHAS,
Crpoenue METaJUINYeCKast) 1 MEXaHU3MbI 00pa30BaHUsl XUMUYECKOH CBSA3H (OOMEHHBIN U TOHOPHO-AKIEITOPHBIN).
BEILIECTBA. Bonoponnas cBs3b. BaieHTHOCTE. D1€KTPOOTPULATEIBHOCTD.
MHuoroob6pasue JleMOHCTpanuu: MOJEIN KPUCTAUINYECKUX PEMIETOK.
BEILECTB Crenens okucinenus. KaTnonsl n aHnoHsl. BemecTBa MOJIEKyIIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHHUS 3aKOH
IOCTOSIHCTBA COCTaBa BELECTBA. THUIIbI KPUCTAINIMYECKUX PEIIETOK U CBOKMCTBA BellecTB. [loHaTHE 0
JUCIIEPCHBIX CUCTEMAX.
Hctunnble pactBopbl. KonndyecTBEeHHbBIE XapaKTEPUCTUKN PACTBOPOB (MaccoBas 0JIsl BEIIECTBA B PACTBOPE).
Knaccudukanus Heopranudeckux coegnnennii. HoMeHknarypa HeopraHu4ecKux BEIIECTB.
IpakTHYeckne 3aHATHS
PacueTHble 3a1aun: pacyeThl C UCIOIb30BAHUEM MOHSITHS «MACCOBAsl 1OJIsI pACTBOPEHHOTO BELIECTBAY.
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 6.3 Xumundeckas peakuus. Knaccupukanus XUMHUECKUX peakluii B HEOPraHMYECKON U OpraHN4ecKOi XUMUU.
Xumuueckue 3aKOH COXpaHEHMs MACChl BEILIECTB; 3aKOH COXPaHEHMSI U IIPEBPALLICHHS] SHEPTUU IIPU XUMUUECKUX PEAKIIHIX.
peakuuun CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3nu4HbIX PakTopoB. CKOPOCTH peakiiuu, €€ 3aBUCUMOCTh OT

pa3nuaHbIX (hakTopoB. OOpaTUMBIC PEAKITHH.

Xumudeckoe paBHoBecue. DakTOpBI, BIUSIOUINE HA COCTOSTHUE XUMUYeckoro paBHoBecus. [Ipunimn Jle
MaTense. DnexTponuTHueckas nuccoruanus. CuibHbIe U ciadblie a1eKTpoiauThl. Cpena BOJHBIX PacTBOPOB
BEIIECTB: KUCas, HelTpaabHasi, menovynas. Bogoponnsiii nmokaszarens (pH) pactBopa.

Peakiiuu nonHoro oOMeHa B OpraHuyecKor U HeOpraHndecKon XuMuu. OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [loHarue o0 31MeKTpoau3e paciaaBoB U pacTBOPOB coueil. [IpuMenenune anekrponusa.

IIpakTnyeckue 3aHATHSA

JIaGopaTopHBIii ONBIT: MPOBEAEHUE PEAKIMii HOHHOTO 0OMeHa; ONpeieTIeHUE CPeibl PACTBOPOB BEILECTB C
MTOMOUIbI0 YHUBEPCAIBHOIO UHAUKATOPA.

[IpakTruyeckas pabota «BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON PEAKLIUN.
Boluncnenusi: pacyeTsl 10 YpaBHEHUSIM XUMHUECKUX PEaKIMH, B TOM YHCIIe TEPMOXUMUYECKUE PACUETHI.

PA3JAEJI 7. HEOPTAHUYECKASA XUMUA

\ Conep:kanue y4eOHOTr0 MaTepHuaJia




Tema 7.1
Meranibsl

Mertamuel. [Tonoxxenne merannoB B [leproanueckoit cucreme xuMmuueckux annemeHToB . . Menpaeneena.
OcoOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI04YeK aTOMOB MeTaiioB. Obme Gpru3nyecKie CBOMCTBAa METAIIIOB.
IIpumeHeHue MeTaioB B ObITY, Ipupoze U TexHUukKe. CIiaBbl METAIOB. DJIEKTPOXUMHUUYECKUI psiji HApsKEHUH
MeTauioB. O6mue crnocoOsl momyuenus: MmetaiwioB. Meramnyprus. Kopposus meramnos. CriocoOb! 3aUThI OT
KOPPO3HH.

OOm1ast xapakTepUCTHKa METAJUIOB TiaBHbIX oarpymni (1A — rpymma, I|A-rpynmna) [lepuoanyeckoii cuctemMbl
XUMUYECKHX 3JIEMEHTOB. AIfOMUHUI. AMOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHU/IA ATFOMUHHUSL.

OOm1ast xapakTepucTHKa MeTayIoB N0004HbIX rpyni (b-rpynm) [lepuoaudeckoil CHCTEMBbI XUMUYECKHX
3JIEMEHTOB: M€EJlb, IUHK, XPOM, XKeJle30. BaxkHelue coeAMHEHUs] METAUIOB (OKCH/IbI, TUPOKCHUIBI, COJIN).
JleMoHcTpanus: KoJIeKIust «MeTaJlibl ¥ CIUIaBbI».

IlpakTH4YecKkue 3aHATUSA

JlaGopaTopHBI# OMBIT: B3aUMOICUCTBUE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT U IIEJIOYEH;
KaueCTBEHHbIEC PEAKIIMM Ha KATUOHBI METAJIOB.

Pemenue skcnepuMeHTaANIbHBIX 3a71a4 110 TeMe «MeTtaibly. PacyeTHbie 3a1auun: pacueTsl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIH, €CJIM OJHO U3 BEUIECTB JJAHO B BHJIE PACTBOPA C ONPEAEICHHOM
MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

Tema 7.2

Hewmeraiel

Coaep:xxanue yueOHOro MaTepuaJia

Hewmeramnsl. [lonoxenne Hemerauios B [lepuoguueckoil cucreme xumudeckux 3iueMeHToB 1. M. Menneneesa u
0COOEHHOCTH CTPOeHMsI aTOMOB. PHU3UUECKUEe CBOMCTBA HEMETAIIOB. AJIJIOTPOIIUS HEMETAIUIOB (Ha MpUMepe
KHCIIOpoJ1a, cephl, (hocdopa u yriiepoaa).

XUMHUYECKHE CBOICTBA BaXKHEHIIIMX HEMETAJUIOB (TaJION€HOB, Cephl, a30Ta, (pocdopa, yriepoaa u KpeMHUs).
Oxcuapl HemeTaiioB. Kucnoponacoaep:xaiue KucioTel. BogopoiHeie coelMHEeHUsT HEMETAJLIOB.
Hemoncmpayus: 00pa3ibl HEMETAJUIOB, B3aUMOACHCTBUE MEM C a30THOM KUCIOTON pa3IMuHONW KOHIIEHTPALIUH.

IIpakTnyeckue 3aHATHSA

Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 Teme «MeTtauib.

Pacuernrle 3amaun:

- pacueThl MacChl BEIIECTBA MJIK 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UITU 00bEMY
OJHOT'O N3 yqaCTBYIOHIHX B peaKHI/II/I BCUICCTB, pvaGTLI MacCChI (06’B€Ma, KOJIN4YEeCTBA BCHIGCTBa) HpOI[yKTOB
pEaKLUH, €CJIM OJJHO U3 BELIECTB UMEET IPUMECH.

Tema 7.3
CBs13b
HEOPraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Conep:kanue y4eOHOIro MaTepuaJia

HeOpFaHI/I‘-ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI. HCOpFaHI/I‘-IeCKI/IC " OPraHn4CCKUC OCHOBAHUA. AM(I)OTepHBIe
HCOPTraHNYCCKUC U OPraHUYCCKHUE COCAUHCHN . I'eneTnmueckas CBA3b HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB

PA3AEJI 8. XUMHUS U XKU3Hb

| Conep:xanne yueGHoro marepuaia




Tema 8.1
XUMUS U )KU3Hb

Ponw xumum B oOecriedeHur SKOJIOTHYECKOMN, JHEPTETHISCKOM 1 MHUIIEBOM 0€3011aCHOCTH, Pa3BUTUN METUITUHEI.
HOHHTI/IC (0] HaqubIX METOAAaX ITO3HAHUS BECIICCTB U XUMHUUCCKUX peaKImﬁ.

[IpencraBienust 06 0OIMMX HAYYHBIX MPUHIUIIAX TPOMBILIUIEHHOTO MOJYYeHHs BaXKHEUIINX BEUIECTB (Ha 4
IIpyUMepax MPOU3BOICTBA aMMHAKa, CEPHOM KUCIIOThI, METAHOJIA).
UYennoBek B MUpPE BELIECTB, MATEPUAIIOB U XUMUYECKUX PEAKLUN: XUMHUS U 310POBbE YEJIOBEKA: PABUIIA
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MIPETIAPATOB; MpaBmiia 0€30MacHOr0 NCIOIb30BAHNUS MPENapaToB OBITOBOM
XUMUU B IOBCEIHEBHOM KMU3HH. BpITOBAask XUMHUYECKAsi TPAMOTHOCTb.
IIpomexyTOYHASL ATTECTALMA 6
HUTOI'O: 120




5.1.2 3aounas hopma oOydeHus

Coaepixanue yueOHOro MaTepuasa, JjabopaTopHble padoThl M NPAKTHYECKHE 3AHATHSA,

HaumenoBanue
g — caMoCTOsITe/IbHAsE padoTa 00y4aluXxcs, KypcoBasi pabora (IIpoeKT) O0bem yacon
(ecsiu mpeyCMOTPEHBI)
1 2 3
PA3JIEJI 1. TEOPETHYECKHWE OCHOBBI OPTAHUYECKON XUMHUH
Tema 1.1 Copnepxxanue yueOHOIro MaTepuaJia
IIpeamer [IpenMeT opraHn4YecKoi XMMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUEHUE B MOJTYUYCHUH HOBBIX BEIIECTB U
OpPraHuYecKoi MarepuanoB. Teopusi cTpoeHus: opraHnyeckux coenuHeHnii A.M. bytinepoBa, ee OCHOBHBIE MOJIOKECHHUS.
xumum. Teopus CrpykTypHBIE (POPMYIIBI OpraHMYECKUX BemmecTB. ['oMonorus, nzomepusi. XuMUYECKas CBSI3b B OPraHUUECKUX
CTPOeHMUA COEIMHEHUSX: KpaTHbIE CBA3HU, O- U m-CBsA3U. [IpeacTaBnenue o kinaccupukany OpraHn4ecKrux BELeCTB. 2
OPraHu4YeCKuXx Homenknarypa opraHnueckux COeAMHEHU (CUcTeMaTndeckas) U TPUBUAIbHbBIC Ha3BaHUS BaXKHEUIITNX
coeMHeHU IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.
A.M. BytiepoBa
PA3JIEJI 2. YIVIEBOJOPO/bI
Tema 2.1 Cojiepskanue yueGHOro MaTepuaa
IIpeneabHbie 2
YI/1eB010poabI AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH psifl. MeTaH U 3TaH — MpOoCTeiIINe MPeICTaBUTENN aTKAaHOB:
COCTaB, XMMUYECKOE CTPOEHUE, (PU3NUYecKre U XUMHUUECKUE CBOICTBA (peakluy 3aMeIeHNs] U TOPEHUS),
HaX0XJIeHUE B IPUPO/IE, TOTYUEHHE U IPUMEHEHUE.
Tema 2.2 Copepxxanue yueOHOro MaTepuaJa
Henpeneabnsie AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN pAl. DTUIIEH — MPOCTEUIINI ITPEICTaBUTEND AJIKEHOB: COCTaB,
YIJIeBOAOPOIbI: XUMHYECKOE CTpOoeHue, (PU3HuecKue M XMMHUYECKHE CBOMCTBA (PEaKIMH THIPUPOBAHUS, TaIOT€HUPOBAHUS,
AJIKeHBI, TUApaTaliy, OKUCICHNS U TIOJUMEPU3ALNN), HAX0KIEHUE B IPUPOJIE, TOJIyYEHNE U IPUMEHEHUE. 6
aJKaJUEeHbl, ATKUHBI Ankanuensl: OyrtamueH-1,3 u MeTtunOyTamueH-1,3, XWMHUYECKOE CTPOCHHE, pEaKIus TMOJIUMEpPHU3aIliH,
npUMEeHeHHe (JUIs CHHTE3a IPUPOJHOTO U CHHTETUYECKOT0 KayuyKa 1 PE3UHbI).
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN Psil. ALETHIIEH — IPOCTeHIINi mpeacTaBUTelNb
QIKMHOB: COCTaB, XMMHUYECKOE CTpOeHHe, (U3NYeCKHe M XMMUYECKHe CBOWCTBa (peakUuu THIPUPOBAHUS,
raJIOTeHUPOBAHMUSL, THIPaTAllUY, TOPEHHUsI), HAXOKJECHUE B MPUPOJIE, MTOJIyYeHUE U IPUMEHEHHE.
[MpakTuyeckue 3aHATHS
Pacuernsle 3anaun: 2

- 110 ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WM MPOIYKTa
PEaKIU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB MU MPOAYKTOB PEAKIIHH )




Coaep:xxaHue y4eOHOI0o MaTepuaJia

Tema 2.3 ApeHbl: 6€H30J1 ¥ TOIYOJI, COCTaB, XUMUYECKOE CTPOCHUE MOJIEKYJI, GU3NYECKUE U XUMUYECKIE CBONCTBA
ApoMaTnueckmne (peakiuy raJoreHMpPOBaHUS M HUTPOBAHMUSA), ITOJyYeHHE U TpUMEeHeHue. BinusiHue 6eH301a Ha OpraHu3m 2
YIJ1€BO0POAbI yesioBeKka. ['eneTndeckas CBsi3b yIiaeBOI0POIOB.
Conep:kaHue y4eOHOIr0 MaTepuaa
Tema 2.4 [Tpupoausiii ra3. [Tonytasie HedTsHBIE Ta3bl. HedTh 1 ee npoucxoxaenue. CrnocoObl nepepadoTku HedTu:
IIpuponnbie MEePEeroHKa, KPeKUHT (TepMUYECKUii, kKaTanutiudeckuii). [IpoaykTel mepepaboTku HEPTH, UX IPUMEHEHHE B
HCTOYHUKU IIPOMBIIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH. 2
U nepepadoTka JemoHncTpanus: - Bugeodparment «BynkaHuszamusi pe3uHbl».
yIJ1€BOA0OPO/I0B
CAMOCTOSATEJBbHASA PABOTA
PA3AEJI 3. KHCJIOPOACOJAEPKAINUE OPTAHUYECKHUE COE/IMHEHUSA
Coaep:xxaHue yueOHOIro MaTepuaJia
[TpenensHbIE OJHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ, XUMHUYECKOE CTPOEHUE, (PU3NUYECKHe U XUMUUECKUE
Tema 3.1 CBOMCTBA (peakluy ¢ aKTUBHBIMHU METaJJIAMHU, TAJIOT€HOBOIOPOIaMu, TOPEHUE), MpuMeHenne. BomopoaHas
Cnuprt. ®eHoJibl cBsA3b. PU3HOIOrMYECKOE IEHCTBUE METAHOIIA U ATAHOJA HA OPraHU3M YEJI0BEKa. 12
MHoroaroMHbIe CIIMPTHIL: OTUJICHTJIMKOJIb U TJIMHCPUH, XUMHYCCKOC CTPOCHUC, (1)I/I3I/I‘~I€CKI/I€ U XUMHNYECCKHUE
CBOMCTBA (B3aMMOJIEHCTBHE CO IIETOYHBIMHU METallJIaMU, KaUeCTBEHHAsl PeaKlis Ha MHOTOATOMHBIE CITUPTHI).
duznonornyeckoe JIGfICTBPIC Ha OpraHu3M 4CJI0BCKaA. HpI/IMeHeHI/Ie MIMOCPHUHA U OTUIICHIJIMKOJIA.
®enou. CTpoeHne MOJIEKyIbl, (pru3nyeckre u XuMHUYecKue cBoiCTBa (heHosa. TOKCUYHOCTH (PpeHoIa, ero
duznoNornuecKoe IeHCTBUE Ha OpraHu3M denoBeka. [IpuMenenue genona.
Coaep:xxanue yueOHOIro MaTepuaJia
Tema 3.2 Anpaeruapl: GopManbAETH I U alleTaIbACTH, XAMUUYECKOe CTPOCHHE, (DU3NIECKUE U XUMUYECKUE CBOHMCTBA
AJbieruabl. (peakiy OKUCIEHHs U BOCCTAHOBJICHHUS, KAUECTBEHHbIE PEAKIINHU), TOJyUYeHHE U IPUMEHEHHE. 10

KapGonoBbie KMCJI0THI
CaoxHbie 3¢upbl.

O}IHOOCHOBHBIC npeaAcIbHBIC Kap6OHOBI)Ie KHCJIOTBI: YKCYyCHAs KUCJI0Ta, XUMHUYCCKOE CTPOCHUC, (1)I/I3I/I‘—IeCKI/Ie u

XHUMHUYECKHE CBOMCTBA (001I1e CBOMCTBA KUCIIOT, peaklus 3Tepu(pUKaLnm), TOTyUIeHNEe U IPUMEHEHHE.
CreaprHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEH BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak cou
BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3(hUphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxkHbIX 3¢upoB. Kupsl Kak
IIPOM3BOJIHBIC TIMIIEPHHA M BHICIIUX KaPOOHOBBIX KUCIOT. [ HAPOIIN3 KUPOB.

Tema 3.3
YriaeBoanl

YrneBoasl: cOCTaB, KJIACCH(PHUKAINA YTIIeBOA0B (MOHO-, M- U MoyMcaxapusl). [ oko3a — mpoctenmii
MOHOCAXapua: 0COOEHHOCTU CTPOEHHS] MOJIEKYJIbl, (PU3NYECKHE U XUMHUECKUE CBOMCTBA ITIHOKO3BI,




HAaXO0KACHUC B IPHUPOAC, IPUMCHCHHNC I''TFOKO3hI, 6PIOJIOI‘I/I‘-IGCKa$I POJIb B )KUBHCACATCIbHOCTH OpraHnu3mMa
yenoBeka. @otocuHTe3. PpyKTO3a KaK H30Mep TIIF0K03bl. Caxapo3a — MpeaCcTaBUTEIb AUCAXAPHUIOB, THIIPOIIH3
caxapo3bl, HAXOXKJIEHUE B TIPUPO/JIE U MpUMeHeHne. Kpaxman v 1esuiroi03a Kak mpupoIHbie TOTUMEPHI:
CTPOCHHUE Kpaxmaja ! IeJUTFOJIO3bI, PU3NUECKUE U XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KadeCTBEHHAS
peakius ¢ HoJI0M).

PA3JIEJ 4. ABOTCOAEPKAIIIME OPTAHUWYECKHME COEJIMHEHMUSA

Conep:kaHue y4eOHOIr0o MaTepuaJa

Tema 4.1 AMUHBI: METUJIAMUH — IPOCTEHIINN IPEACTaBUTENIh AMUHOB: COCTAaB, XUMHUYECKOE CTPOCHUE, PU3NIECKUE U
AMMHBI. XUMHYECKHE CBOMCTBA (PEAKIIMK C KUCIOTAMH U TOPEHUS ), HAXOXKIACHUE B MPUPOJIC. AMUHOKHCIIOTHI KaK
AMHHOKHCJIOTBI. amdoTepHble opraHudeckrue coequHeHns. Pu3ndeckue 1 XUMUIECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IIpUMepe
Beaxn rimiuHa). bruonornyeckoe 3HaueHHEe aMUHOKUACITOT. CHHTE3 TICTITH/IOB.
benku kak npupoansie noaumepsl. [lepBuunas, BropuyHas U TPETUUHAs CTPYKTypa OeIKoB. XMMHUECKHE
CBOWCTBA OCJIKOB: THPOJIN3, ACHATYpAIMs, KAYECTBCHHbBIC PEAKIIMU Ha OCIIKH.
PA3JIEJI 5. BBICOKOMOUJIEKYJISIPHBIE COEIMHEHUSA

Coaep:xxaHue y4eOHOIro MaTepuaJia

OCHOBHBIE TTOHSTHSI XUMHHU BEICOKOMOJIEKYJISIPHBIX COCTMHEHUI: MOHOMED, MIOJTUMED, CTPYKTYPHOE 3BEHO,
Tema 5.1 CTENeHb MOJTMMEPHU3alluK, CPEIAHSIS MOJIEeKyIsipHas Macca. OCHOBHBIE METObI CHHTE3a BRICOKOMOJIEKYISPHBIX

IlnacTMmacchl. COGI[I/IHGHI/Iﬁ — HOoJMMEpHU3aluAa U MOJIUKOHACHCALIUA.

Kayuyku. Boiokna

[TnacTmaccsl (MOAMATUIIEH, TOJIMIPONUIICH, TOTUBUHWIXJIOPU, TOIUCTUpOI). HatypanbHelii u
CUHTETHUYECKHE KayuyKH (OyTaJMEeHOBBIN, XJIOPONPEHOBBIA U N30IPEHOBBIN).

BosokHa: HaTypabHbI€ (XJIONOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH M JIaBCaH).

OBIIAA U HEOPTAHUYECKASA XUMUA
PA3JIEJI 6. TEOPETUYECKHE OCHOBBI XUMHUHU

Tema 6.1

\ Coaep:xxanue yueOHOIro MaTepuaJia




CrtpoeHue aToma.
Iepuoguyeckuii 3aK0H

Xumuueckuit 3nemMeHT. AtoM. CocTaB aroma, M30TOIBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYECKHe YpPOBHH,
HOAypOBHH. ATOMHBIE oOpOHTanu, S-, P-, f- amemeHThl. OCOOCHHOCTH pacHpenesieHUus] AIICKTPOHOB IO

u [lepuonnueckas opOUTAISIM B aTOMaxX MaJIbIX M OOJIBIINX NEPUOJIOB. DJICKTPOHHAS KOH(PUTYpalLlKsi aTOMOB. 10
cucrema xumnuyecknx | [lepuonunueckuii 3axkoH u Ilepumogmyeckas cucrtema xumuueckux nsiemeHtoB [[.M. MenneneeBa. CBsizb
3JIEMEHTOB MepUOaMYECKOro 3akoHa u IleproaUueckol CUCTEMBI XMMHYECKHX 3JEMEHTOB C COBPEMEHHOM TEOpHEMN
. . MenaeseeBa CTPOCHHUSI aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHS CBONCTB XUMHYECKHX D3JEMEHTOB U 00pazyeMbIX HMHU
MPOCTBIX U CJOKHBIX BEIIECTB IO TPyNIaM U NepHojaM. 3HAYEHHUE MEPHOJIUYECKOr0 3aKOHA M CHCTEMbI
XuMuueckux annemeHToB J[.M. MenzeneeBa B pa3BUTUH HAYKH.
Jlemoncmpayus. Bunpl Tabnun «llepuonnyeckas cucrema xumuueckux aemenToB J. M. MenpaeneeBay
Coaep:xxanue yueOHOro MaTepHuaJia
Tema 6.2 Crpoenue BemiecTBa. XuMHUUYECKasi CBsA3b. Bubpl (KOBaJIeHTHAsI HEMOJSIpHAS U TIOJIApHAs, MOHHAs,
Crpoenne BemiecTBa. | MeTaJZIMYECKas) © MEXaHHU3MbI 00pa30BaHUS XUMHUYECKON CBs3HM (OOMEHHBIN M JOHOPHO-aKIIEITOPHBIH).
MHuorooopa3ue Bonopoanas cBsizb. BaieHTHOCTB. DnekTpooTpuiaTeibHOCTh. CTeneHb OKuciaeHus. KaTuoHbl 1 aHMOHBI.
BeLIEeCTB BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI 3aKOH IIOCTOSIHCTBA COCTaBa BelllecTBa. THUIIbI 6
KPUCTAJUTMYECKUX PEHIECTOK U CBOMCTBA BemecTB. [loHsATHE 0 nUCTIepCHBIX cucTeMax. ICTUHHBIE pacTBOPHI.
KonnuecTBeHHBIE XapaKTEPUCTUKHU PACTBOPOB (MaccoBasi I0JIs BellecTBa B pactBope). Kimaccuduxarus
HEOpraHW4YecKux coennHeHnil. HoMeHkIaTypa HeOpraHm4ecKux BEIIECTB.
Coaep:xanue yueOHOIro MaTepuaJia
Tema 6.3 Xumunueckas peakuus. Kiaccupukanns XMMHUUECKUX peaklMii B HEOPraHMUECKON U OpraHu4ecKoi XUMHH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH NTPU XUMUYECKUX PEAKLIUSX.
XuMHUYeCKHe PEAKUHH | CyopocTh peakiiH, 68 3aBHCHMOCTD OT PasiHIHBIX (hakTopos. CKOPOCTH PEaKIH, €€ 3aBHCHMOCTD OT
pa3nn4HbIX (pakTopoB. OOpaTHMBbIEe peaKLUH. 12

Xumuueckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSSHUE XUMUYECKOTo paBHOBecHs. [Ipunimn Jle
[atenbe. DnexTponauTHUecKas auccoruanus. CuibHble U caadbie 3JeKTpoiauThl. Cpesla BOJHBIX PACTBOPOB
BEIIIECTB: KUCIasi, HeUTpanbHas, menoyHas. Bogopoansiii mokaszarens (pH) pactBopa.

Peakmin noHHOTO 0OMEHA B OPraHUYECKON U HEOpraHUUeCKON XUMUU. OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC
peakimu. [loHsTHE 00 IIEKTPOJIM3E PACINIABOB M PACTBOPOB coseil. [IpuMenenue aekTponnsa.

PA3ZJIEJ 7. HEOPTAHUYECKASA XUMUSA

| Conep:xanne yueGHoro marepuasa




Tema 7.1
MetajLibl

Meransl. [Tonoxenue meramios B [lepuoanueckoit cucreme xumudeckux ainemeHTos Jl. . Menneneesa.
OCOOCHHOCTH CTPOCHUS SJCKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. O0mue Gpu3nueckue cBOMCTBa METAJIIOB.
[TpuMeHeHne MeTaIoB B OBITY, IpUpOAe U TexHHKe. CIIIaBbl METAIIOB. DJIEKTPOXUMHUUCCKUH psif
HanpspKeHUH MetauioB. O0mre crocoObl moydeHust MeTayuioB. Metaiutyprusi. Kopposusi MeTanios.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

OO0mras xapakTeprucTuka MeTaiuioB TiaBHbIX noarpymi (A — rpynma, [A-rpynna) [Tepuoaudeckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB. AMIOMUHUN. AM(pOTEpHbIE CBOMCTBA OKCHU/IA U THIPOKCHIA AIIFOMUHUS.

OO01mast xapaKTepUCTHKA METAIIOB T0004YHBIX rpymi (B-rpynm) [lepruonuveckoit CHCTEMbI XUMHYECKUX
AIIEMEHTOB: ME[Ib, INHK, XPOM, XKele30. BaxkHeiine coequHeHns METaUIOB (OKCHIBI, THIPOKCH/IBI, COJIH).

12

Tema 7.2

Hemerananl

Coaep:xxanue yueOHOro MaTepuaJia

Hewmeramnsl. [lonoxxenne Hemeramwios B [lepuoaudeckont cucteme xumudeckux 3imeMeHToB J1. 1. Menneneesa
U 0COOCHHOCTH CTpOEHUs aToMOB. Du3nueckue cBOicTBa HEMETAJIOB.

AJUTOTpONIUST HEMETAUIOB (Ha MPUMEpPe KUCIOPoia, cepsl, hocdopa u yriepoaa).

XUMHUECKUE CBOICTBA BaXKHEHIIIMX HEMETAJUIOB (TaJIOreHOB, Cephl, a30Ta, (pocdopa, yriepoaa u KpeMHuUs).
Oxkcuapl HemeTaioB. Kucnopoacoaep:xaiiue Kuciaotel. Bogopo/iHble coelMHEHUsT HEMETAILIOB.

Tema 7.3
CBsa3b
HEOPraHU4eCKuX 1
OpraHnvYecKux
BeleCTB

Coaep:xanue yueOHOIro MaTepuaJia

Heopranunueckue u oprannueckre Kuciaotel. Heopranuueckue u oprannyeckue ocHoBaHUSl. AMQoOTepHbIe
HEOPraHWYECKHE U OPraHUYECKHUE coequHeHus. | eHeTrnuecKas CBA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIICCTB

PA3JEJI 8. XUMUSA U )KU3Hb

Tema 8.1
XuMHUA M )KU3Hb

Coaep:xxaHue yueOHOIro MaTepuaJia

Posib xuMuu B 0b6ecrieueHNH SKOJIOTHYECKOM, SHEPreTHIECKOM U MHUILEBON O€30MaCHOCTH, Pa3BUTHH
MeauMHbI. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUH.

[IpencraBienus o0 OOIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJYYEeHUs BXKHEHIIINX BeLIecTB (Ha
pUMepax MPoU3BOJICTBA aMMHAaKa, CEPHOM KHCIIOThI, METAHOJIA).

YenoBek B MUpE BEUIECTB, MATEPUATIOB M XUMUYECKUX PEAKIUI: XUMUS U 3J0POBbE YEJIOBEKA: ITpaBUIIa
MCIIOJIb30BaHUs JIEKApPCTBEHHBIX IIPENapaToB; MpaBuiia 0€30MacHOr0 UCIOIb30BaHUS MPENnapaToB ObITOBON
XMMHH B IOBCETHEBHOM KHU3HU. BBITOBas XMMHUYECKasi IPaMOTHOCTb.

ITpomeskyTOUHAS aTTeCTALMS

UTOIO:
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6. YHEBHO-METOANYECKOE OBECIHEYEHHUE JUCIIUITJINHbI

6.1. IlepeyeHb OCHOBHOW M /JONOJHHUTEJILHOW Y4YeOHOIl JHMTepaTyphbl,
He00X0AMMOii VIS OCBOCHUS AUCHUIIUHbI:

6.1.1. OcHoBnas squteparypa (ABC «PykoHT»):

1. T'abpuensu O.C. Xumus: 10 xiacc: 6a30Bblil ypoBeHb [DIEKTPOHHBINA pecypc]:
yueOnuk / W.I'. OctpoymoB, C.A. CnaaxoB; O.C. T'abpuenssH. — Mocksa:
N3natensctBO «IIpocBemenuey, 2023 — 126 c.

Pexxum nocrymna:
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJlUzI1
NilsInR5cCI61kpXVCJ9.eyJuYW1l1joi0JHQUNCXOLrQvtC8liwiY XVkljoiaHROcH
M6LYy93d3cuY 2tiaWlucnUvliwidWIkljoiY mlibGlvX2Inc2hhQG1lhaWxydSIsImFjY
2Vzeyl61mZ1bGwil ClleHAIOJESMDIwWM|jQ4MTB9.4clcGtwkSEY XaAp04fX61Jn
nGFeS XVzNxCEIMci_ Gk

2. T'abpuensu O.C. Xumus: 11 kmacc: 6a30BbId ypoBEHb [DNEKTPOHHBIN pecypc]:
yueOnuk / W.I'. OctpoymoB, C.A. CnaakxoB; O.C. T'abpuensH. — Mocksa:
N3natensctBO «IIpocBemenuey, 2023 — 126 c.

Pexum nocryna:

https://media.prosv.ru/content/item/partner reader/13502/?token=eyJhbGciOiJlUzI1
NilsInR5cCI61kpXVCJ9.eyJuYW1I1joi0JHQUNCXOLrQvtC8liwiY XVkljoiaHROcH
M6Ly93d3cuY 2tiaWlucnUvliwidWIkljoiYmlibGlvX2Inc2hhQG1haWxydSIsImF|Y
2Vzcyl61mZ1bGwil CJleHAIOJESMDIwM|Q40Th9.BfzrJShsxLNgDjU0OX EKFIv
DeX3bcG32Pllzr7_D5F4

6.1.2. /lonosiHUTEJIbHAA JIUTEPATYypPA:

1. IToammBanosa A.K. Xumus: yuebnoe nocodue / A.K. [ToammBanona ; MpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Mononexusii: M3n-so Upl'AY, 2022-264 c. —
Texcr snexTpoHHbld // DnektponHas Oubmmorexka Hpkyrtckoro I'AY. — Pexum
noctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

2. lTonmmBanopa A.K. Xumus: yueoHoe mocodue / A.K. ITogmmsanosa ; pkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: U3n-so Upl'AY, 2021-322 c. —
Texcr snexTpoHHbl // DnektponHass Oubmmotexka Hpkyrtckoro I'AY. — Pexum
noctyna URL: http://195.206.39.221/fulltext/i_032966.pdf

3. lTogmmBanoBa A.K. Xumusi: yue6noe nocodue / A. K. Iloammusanosa; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OO0 "13naTenbCKko-KHUTOTOPTOBBINA LIEHTP
Komoc-c", 2022. — 180 C. Pexum JOCTyIA: URL:
http://195.206.39.221/fulltext/i_033415.pdf.

4. TIpakTUKyM TIO AUCHUILIMHE «XUMUsD» il cTyneHToB kosuiemka CIIO ouHoro u
3ao0uyHOro (opM OO0ydeHMi s Bcex cremnuaiabHocTed 1 kypca (6aza 9 ki) /
cocrtaBureib: A.C. BacunbseBa - Upkyrtck: U3n-Bo Upkyrckoro I'AY, 2024. - 41 c.



https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
http://195.206.39.221/fulltext/i_033415.pdf

6.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
HNHuTepHeT, HEOOXOAUMBIX AJISI OCBOCHHMS IMCUMILINHBI:

1. UpKyTCKHil TOCYIapCTBEHHBIN arpapHblii yHUBepcUTeT UMEeHH A.A. ExxeBckoro
http://elib.irsau.ru

2. DnexTpoHHO-0MOIMoTeuHas cucrema «Jlauby» http://www.e.lanbook.com

3. DnekrpoHHO-0nOIHOTeuHas cuctema «PykonT» http://lib.rucont.ru

4. Poccwiickas anekTpoHHas mkoia https://resh.edu.ru/

6.3. IlepeyeHb y4eOHO-MeTOAUYECKOr0 oOOecmevYeHHs ISl CAMOCTOSITEJIbHOM
padoThI 00y4AKIIMXCH M0 JUCHUIINHE:

1. I'abpuensu O.C. Xumus: 10 xiacc: 6a30Bblil ypoBeHb [DIEKTPOHHBINA pecypc]:
yueOnuk / W.I'. OctpoymoB, C.A. CnaakoB; O.C. T'abpuenssH. — Mocksa:
N3natensctBO «IIpocBemenuey, 2023 — 126 c.

Pexxum nocrymna:

2. T'abpuensu O.C. Xumusi: 11 kiacc: 6a30BbId ypoBEHb [DNEKTPOHHBIN pecypc]:
yueOnuk / W.I'. Octpoymo, C.A. CnaakoB; O.C. T'aOpuenssH. — Mocksa:
NznatensctBO «IIpocBemenue», 2023 — 126 c.

Pexxum nocrymna:

3. [TogmmBanosa A K. Xumus: yaeoHoe mocodbue / A.K. Ilogmmusanosa ; MpkyT. Toc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexnsiit: U3n-o UpI'AY, 2022-264 c. —
Tekct anexTpoHHbIH // DnexkrponHas 6ubmuorexa Upkyrckoro 'AY. — Pexxum
noctymna URL:http://195.206.39.221/fulltext/i 033379.pdf

4, TlonmuBanosa A.K. Xumus: yue6noe nocooue / A.K. Ilogmmsanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Monoaexnsiit: U3n-so Upl'AY, 2021-322 ¢c. —
Tekct anexTpoHHbIi // DnekrponHas o6ubmuoreka Upkyrckoro 'AY. — Pexxum
noctyna URL: http://195.206.39.221/fulltext/i_032966.pdf

5. [lopmuBanosa A.K. Xumusi: yaeoHoe nocodue / A. K. [loammanosa; UpkyT. roc.
arpapt. YH-T uM. A.A.ExeBckoro. — M.: OOO "U31atenbCko-KHUTOTOPTOBBIN LEHTP
Komoc-c", 2022. — 180 c. Pexum noctyna: URL:
http://195.206.39.221/fulltext/i_033415.pdf

6. [IpakTuKyM MO AMCUUIIINHE «XUMUS» s cTyAeHToB Kowiemka CIIO ounoro u
3aouyHOro (opM o0O0ydeHHil s Bcex chemnuaidbHocTed 1 kypca (6aza 9 i) /
cocrtaBurelnb: A.C. BacunbseBa - Upkyrtek: U3n-Bo Upkyrckoro I'AY, 2024. - 41 c.

6.4. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, MCHOJb3YeMbIX MPH
OCYIIIeCTBJIEHMH 00Pa30BaTeJIbLHOIO Mpoecca o JUCHUILUIUHE:

B nponecce NeKIUOHHBIX U MMPAKTUYECKUX 3aHSITUN UCIIOJIb3YETCS CIEAYIOIIECE
JUIEH3UOHHOE TPOTpaMMHOE obecrieueHne W WHGOPMAIMOHHBIE CIPAaBOYHBIC
CHUCTEMBI:

Ne n/mt HaHMeHO:gggfeggzzgaMMﬂom Horosop Ne, nata, opranuzanus
JInmeH3nOHHOE MTPOrpaMMHOE 0OecTieueHIe
1  |Microsoft Windows 7 AkT Ha niepenauy npaB H-0005792 ot 08.06.2011 roxa
2 [Microsoft Office 2010 AKT Ha nepenauy npas H-0005792 ot 08.06.2011 rona



http://elib.irsau.ru/
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CB000OHO pacpocTpaHsieMoe IPOrpaMMHOE oOecrieueHue
1 |Adobe Acrobat Reader CBoO0HO pacnpocTtpansemoe [10
2  |LibreOffice 6.3.3 CBoO6oHO pacnpoctpansemoe [10
3 |Google Chrome 86.X (Be6-06pay3ep) |[CBoOoaHO pacmnpocTtpansemoe [10
4 |Opera 72.X CB0o0O01HO pacnpocTpansemoe [10
5 |Mozilla Firefox 83.x CB0o001HO pacnpocTpansemoe [10
7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOHN BA3bI,
HEOBXOI[HMOPI JJIs1 OCYHNECTBJIEHUA OBPA3OBATEJIBHOI'O
INPOLECCA 110 AUCIHUIIJIMHE
Ne HaumenoBanue OcHoBHOE 000pyI0BaHUE dopma
n/m | o0OpyIOBaHHBIX WCIIO0JIb30BaHUS
y4eOHBIX
KaOMHETOB,
naboparopuii u ap.
O0OBEKTOB /IS
IPOBEJCHUS
y4eOHBIX 3aHATUI
1. CnenunanusupoBanHas medesb: 3ai Nel: bubnnoreka,
CTOJIBI - 46 1IT., CTyJbs - 79 1T, 3an Ne2: cTONBIUNTAIBHBIE 3AMIbI. JUIS
- 6 ILIT., CTOJI YTJI0BOM - 4 IIT., CTyJIbs - 17 IIT. |[MpOBenEHUs
3an Ne3: cTynbs -50 wrT., cTOJBI - 28 1IT. KOHCYJIbTAI[MOHHBIX U
TexHnuyeckue cpeacTBa 00y4eHus: CaMOCTOSITENIbHBIX
KOMIThIOTEPHI Ha 0aze mporieccopa Intel BaHATHI; 3aHATUN
00BbETMHEHHBIX B JIOKAJIBHYIO CETh U UMEIOLIUX [CEMUHAPCKOTO THUIA,
noctyt B "Uutepuet", noctymn k bJI,9b, DK,  wmHIuBHUIyaIbHBIX
KoncynbsrantlIntoc, 9bC, DOUC. 3an Nel: KOHCYJIbTALlUH,
MOHHUTOpP Samsung - 21 mT., CHCTEMHBIN OJIOK - [KypCOBOTO
2 mrt., cucteMHbIi 610k DNS - 1 ., [IPOCKTUPOBAHUA
BuGmroTexa, cucteMHbI 0710k In Win - 18 wr., npuntep HP |(Beimonnenust
Avi 123 Lazer Jet P 2055 - 2 mt., ckanep Epson v330 - 1ikypcoBbIX pabor).
ya mT., kcepokec XEVOX - 1 mt. 3am No2:
reneBu3op Samsung - 1 ., MonuTop LG - 1
IT., CHCTeMHBIN 010k In Win - 1 1mT., ckaHep -
1 wrt., mpoekrop Optoma - 1 T, 3kpaH - 1 mwr.
3anm Ne3: monuTopsl Samsung - 11 mrT.,
MOHHUTOPBI LG - 2 mT., cuctemubiit 610k In Win,
- 12 wt., cuctemuslit 670k - 1 w., npuntep HP
Laser Jet P2055.
Cnucok IO na komnbroTtepe: Microsoft Win-
dows 7, Microsoft Office 2010, LibreOffice
6.3.3, Adobe Acrobat Reader, Mozilla Firefox,
Opera, Google Chrome.
2. Ay 311 CrnienuaJau3upoBaHHasi MebeJib: CTOJ YueOHas ayTuTOpHs

imabopaTopHbIii - 8 mT., Tabyper - 16 wT., cToN

I TIPOBCACHU S




MpernoaBaTelis - 1 MIT., CTyJ MPeno1aBaTes -
1 mT., nocka MeaoBas - 1 mrT.

JlaGopaTopHoe 000pya0BaHUeE:  TUCTUILISITOD
BOJIbI Simax - 1 mT., BRITSOKHOM 1iKad — 1 mT.
'Y4yeOHO-HATJISITHBIE TTOCOOMS.

BaHATHUI JIEKLIHIOHHOTO
TUIA, CEMUHAPCKOI0
TUIA, TPYHIOBBIX
KOHCYJIbTAIUH,
TEKYILIEr0 KOHTPOJIS U
[IPOMEKYTOUHOMN
aTTeCTalluu

CrnenuaJu3upoBaHHasi Medesib: CTOJ
maboparopHsiit - 17 mr., Tabyper - 30 mT.,
CTOJ mpernojaasareis - 1 mwrT., cTyn
npenojaBaTens - 1 mr., 1ocka MesoBas - 1 1mr.

YyeOHast aytutopust
TUTSI IPOBEICHUS
BaHSTHI JEKIIUOHHOTO
TUTIA, CEMHUHAPCKOTO

menkep — 1 mr., pH «AxBmwion» — 1 mr., pH
nonoMetp «Ikcnept 001» — 1 wrT., mongpumeTp
KkpyroBoit CM-2 - 1 mw., pedppakrometp - 1 mrT.,
imabopaTopHas ocy/1a, XAMUYECKHE PEaKTHUBBI.

Ayn. 312 JIabopaTopHoe 000py10BaHME: BHITSOKHON — [THITA, TPYIIIOBBIX
mkad — 1 mwr., maboparopHas mocyna, KOHCYJIbTAIHH,
XMMHYECKHE PEaKTUBBI. TeKYIIEro KOHTPOIIS U
YuyeOHO-HArJIsAIHbIE I0CO0H. [IPOMEKYTOUHON

aTTecTalluu
Crneuuaju3upoBaHHasi Mede/Ib: CTOI YueOHast ay TuTOpHS
maboparopHsblii - 16 wrt., Tabyper - 32 mWT., CTOM jIJis TPOBEACHUS
mperoaBaTens - | mrT., CTys npenojaBaTens - BaHATHHA JEKIHOHHOTO
1 wrt., focka mMenoBas - 1 mr. THIa, CEMUHAPCKOTO
TexHuveckue cpeacTBa 00y4eHuUsi: YKpaH THUIIA, TPYIIIOBBIX

Ayn. 316 Screen Media - 1 mr., mpoextop Acer p1101 - 1 KoHCyIbTaIHIA,

IIT. TEKYIIEro KOHTPOJIS U
JlaGopaTopHoe o0opyaoBaHue: 1a00paTopHas [IPOMEKYTOUHOM
Mocy/1a, XAMHUYECKUE PEaKTHBBI, BBITSDKHOW  [aTTECTAlluU

mkad — 1 wr., mydensaas neus CHOJI — 1 mir.

YueOHO-HaArJIsAIHbIE MO0COOUSI.

Crneuuaau3npoBaHHas MeGesIb: CTOI YyeOHast ay TUTOpHS
mperoaBaTens - | mrT., cTyl mpenogaBaress - |[JIsl IPOBEACHUS

1 wrt., cton ydyennueckui - 10 mT., Tabypet -  BaHATHIA JEKIIMOHHOTO
20 mT., JocKa MejaoBas - 1 miT. TUIAa, 3aHATHI
JIaGopaTopHoe 000pya10BaHue: BHITSDKHOM — (CEMMHApCKOIo THIIA,
mkag — 1 mwr., Becet BK-600 — 1 miT., KypCOBOTO

PKCUKATOp — | MIT., aHATU3aTop MPOEKTUPOBAHMUS
BosbTaMnepomerpuueckuii TA-Lab - 1 wt.,  (BbimonHeHUs
(orosnexTpokosopumerp @POK —56 — 1 mrt., |[KypcoBbIX paborT),

Ay, 417 cnektpodotomerp [13-5300BU - 1 mir., CPYIIIOBBIX U
MarauTHasg Mernanka [19-6600 - 1 wr., melikep [MHINBUTYaTbHBIX
mabopartopublii [19-6500 6e3 HarpeBa - 2 mIT., [KOHCYJIbTAIUH,
Mydenbablit mkad MII-2YM — 1 T, naura  [TeKyIIero KOHTPOJs U
HarpeBarenbHas ES-HS3560M - 1 mir., [IPOMEXYTOUYHOMN
KOJUIEKIIMSI MUHEPAJIbHBIX yI0OpeHuit — 3 mT., arTecTaluu.




8. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUTLIIMHBI

KOHTpOJ'IB M OLCHKA PE3yJIbTATOB OCBOCHUA AUCHUINIMHBI OCYHICCTBIIACTCA
npernogaBarciicM B IIPOHECCC IPOBCIACHHUA IIPAKTHUICCKUX SaHﬂTHﬁ, BBIITIOJIHCHU A

06y‘{aI-OHIHMI/ICH HHAWBUYAJIbHBIX BaHaHI/Iﬁ U TCCTUPOBAHUA.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHUSI U 3HAHUA)

DopMbI U METOABI
KOHTPOJISl M OLleHKH
pe3yJIbTaToOB
o0yueHust

Ymemn:

- Ha3blBaTh: H3YYEHHbBIE BEILECTBA
MEXyHapOJIHON HOMEHKIIATYpeE;

- OIpEeAeNsATh: BAJEHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX
JJIEMEHTOB, THUIl XMMHMYECKOM CBS3UM B COEAMHEHHUAX, 3apsAl HOHA,
OKHUCJIUTEIh U BOCCTAHOBUTENb, IPUHAJIEKHOCTh BEIIECTB K Pa3HbIM
KJIacCaM HEOPraHW4ECKUX U OPraHUYECKUX COCIMHEHUN;

- XapaKTepU30BaTh: JIEMEHTHI MaJbIX [IEPHOJOB 10 UX IMOJIOKEHUIO B
ITepuonuueckoii cucreme J[.M. Menzaeneena;

- o0mmMe XMMHYECKHE CBOMCTBAa METaIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX COCINHEHUM;

- CTPOEHUE M XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX HEOPTaHWYECKUX U
OpPraHUYECKUX COCANHECHUN;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEUIECTB OT HX COCTaBa M
CTpPOEHMS, MPHUPOAY XUMHUYECKOW CBSI3M (MOHHOM KOBAJIECHTHOM,
METAJIJIMYECKON M BOJOPOJIHOI ), 3aBUCHMOCTh CKOPOCTH XUMUYECKOM
peakuuu U TOJOXKEHUE XHMHUYECKOTO DPABHOBECHSA OT pa3IUYHBIX
(bakTopoB;

- TpPOBOJUTH:  CaMOCTOATENbHBI  MOMCK  HHpOpMALUU  C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa);

- HCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTMHM JUIsi 00paboOTKH U
nepeaayn nHGOpMaIMK U €€ IPEACTaBICHUs B Pa3IMUHBIX (opMax;

- CBS3BIBaTh: WM3YUYEHHBIH MaTepuan co cBOed Npo¢ecCHOHATBHOM
JESTEIBHOCTBIO;

- pemiatb: pacyeTHbIE 3aJaud 10 XHUMHYECKUM QopmyiamM U
YPaBHEHHUSIM,;

- WCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUSA U YMEHHUS B MPaKTUUYECKOU
JESITEIBHOCTH U TOBCEIHEBHOM JKU3HHU.

[0 TPUBHAJIBHOM  WIH

3uamo:

- Ba)KHEHIIME XHUMHYECKHE TIOHSITHS: BEIECTBO, XHWMHWYECKUH
AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIIbHBIC aTOMHAsI U MOJICKYJISIpHAs
Macchl, HOH, QJUIOTPONUsS, M30TONbI, XUMHUYECKAs  CBS3b,
ANEKTPOOTPHUIIATEIIBHOCTh, BaJE€HTHOCTh, CTEIICHb OKHCIICHUS, MOJIb,
MOJIIpHAas Macca, MOJSpHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEII[ECTBA MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHHS, PaCTBOPHI,
ANEKTPOJIUT M HEIJEKTPOJUT, DIECKTPOIUTHYECKAss IUCCOLUALNS,
OKHCJINTEh M BOCCTAHOBHUTEIb, OKHCJIICHHE U BOCCTAHOBJICHHE,

Tekyimast aTrecTanus:
Onenka (GpoHTATBHOTO
orpoca.

Onenka 1a0opaTopHOTO
OTIBITA.

OueHkKa XUMHUYECKOTO
JIUKTAHTA.

OrneHKa IPaKTHICCKUX
pabor.

Onenka pereHus
3ajad.

OlleHKa TECTOBBIX
3aJjaHui 11O pa3aeiam.

IIpomexyTounas
aTTeCTallUs: IK3aMeH




TEIIOBOM AP PEKT peakiuu, CKOPOCTh XUMUIECKOW peaKIuu, KaTaaus,
XUMHYECKOE pPaBHOBECHE, YIJIEPOJIHBIM cKeleT, (yHKIHOHATbHAS
rpyIia, u30Mepus, TOMOJIOTHS;

- OCHOBHBIE€ 3aKOHbl XHMHH: COXPaHEHHMsS MacChl BEILECTB,
MOCTOSIHCTBA  cocTraBa BemlecTtB, llepuonnueckuii  3akon ..
Menpeneena;

- OCHOBHBbIC TCOpHUH XHMUU, XUMHUYECKOU CBA3U, BHGKTpOHHTquCKOﬁ
TUCCOLIMAIMU, CTPOEHUS  OPraHMYeCKUX U  HEOPraHMYECKUX
COCIMHCHU;

- BaKHEHIIME BellecTBA M MaTEpHUalbl: Ba)KHEHIIME METaIbl U
CIUIaBBL:  CEpHasi, COJIsIHAsA, Aa30THAas M YKCyCHas KHCIOTHI,
OJlaropoJiHbIe Ta3bl: BOJOPOA, KHUCJIOPOJ, TaJOreHbl, MIEIOYHbIE
METalJIbl, OCHOBHBIC, KHCJIOTHBIE H aM(bOTepHBIG OKCHUJAbI U
TUAPOKCHUbI, IIEI0YH, YIJIEKUCIIbIN U yrapHbIil ra3bl, CEpHUCTHIN Tas,
aMMHaK, BOJA, NPUPOAHBIN Ta3, METaH, J3TaH, JTWICH, AaleTUJIEH,
XJIOpUJl HATpHsi, KapOOHAT W TUApPOKapOOHAT HaTpus, KapOOHAT H
dochar kanpums, OCH30J7, METAHOJ M JTAHOJ, CIOXKHBIE 3(QUPHI,
JKUPBI, MbUIa, MOHOCaxapujbl (TJIOKO3a), Jucaxapuibl (caxaposa),
nojMcaxapuabl (Kpaxmanl W UEJJII0J03a), aHWIWH, aMHHOKHCIIOTHI,
6€JIKI/I, HCKYCCTBCHHBIC W CHUHTCTHUYCCKHUC BOJIOKHA, Kay4dYyKH,
MJ1aCTMACCHI.




Pabouas I[mporpamMma COCTaBJICHA B COOTBCTCTBUH C (DeﬂepaHI)HBIM
rocya1apCTBCHHbIM O6pa3OBaTeJ'II>HI)IM CTaHIapTOM CPCIAHCTO HpO(beCCI/IOHaJIBHOFO

obpazosanus (OPI'OC CIIO) no cnemmansHocTr 21.02.19 3emneycTpoicTBoO.

[Iporpammy cocraBwil:  Ipenojasarens Bacmibepa A.C.

(noonucw) (dondicnocmo, U.0. Qamunus)

[TporpamMma omoOpeHa Ha 3aceqaHUM MPEAMETHO-IIMKIOBOH KOMHCCHH COIHAIBHO-
AKOHOMHYECKUX TUCIUTLINH TPoTOKOI Ne 7 ot «03» mapra 2025 r.

ITpencenarens ITIIK e E.A. XycHyauHoBa

(noonucs) (U.0. @amunusa)



