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1. IIEJIH U 3AIAYM OCBOEHMS TUCHUTIIMHBI

Iesu ocBOEHMS AUCHUTITUHBI:

- amanTtanus 00ydJarIuXCcs K yCIOBUSAM TUHAMHYHO Pa3BUBAIONIETOCS MUpPa, (hop-
MHUPOBaHHE WHTEIUICKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOW K caMO0Opa30BaHUIO, CO-
TPYAHUYECTBY, CAMOCTOSTEILHOMY TMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHUEM;

- (opmupoBaHHE y OOYYaIOIIMUXCS KIIOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCH-
Ui1), IMEIOINUX YHUBEPCAIbHOE 3HAYCHHUE ISl PA3IMYHBIX BHJIOB JESATEIBHOCTH: Pe-
HIeHUs Npo0sIeM, IoMcKa, aHalnu3a U 00paboTKu HHQpOpMAITUU, HEOOXOIUMBIX JIJIsl TIPHU-
O0OpeTeHHUs OTbITA ACITEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B IIO3HAHUN XWMHH,
a TaKKe JJI OLICHKU C TO3UIIUNA DKOJIOTHUECKO 0€30MacHOCTH XapaKTepa BIHSHUS Be-
MIECTB ¥ XUMHUUYECKHX MTPOIIECCOB Ha OPTraHM3M YeJIOBEKA U MPUPOTHYIO CPEY;

- pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCO0-
HOCTEH O0yJaromuxcs: CIIOCOOHOCTH CaMOCTOSITENTLHO MPHOOpPETAaTh HOBHIC 3HAHMSI TI0
XUMHUH B COOTBETCTBHH C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BATh COBPEMCHHBIE
WHGOPMAITMOHHBIC TEXHOJIOTHH JUTS TTOMCKA M aHalu3a y4eOHOW W HAYYHO-TIOMYJISIPHOMN
UHGOPMAITUH XUMHYECKOTO COACPKAHUS;

- (¢opMHUpOBaHWE W Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHNS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH TUTAHUPOBAHUH U MPOBEACHUN XUMHUYECKOTO dKCIIEPH-
MEHTA;

- BOCIIUTaHUE y 00ydaromuxcst yOekIEHHOCTH B TYMaHUCTHYECKON HAIIPaBJICHHO-
CTH XUMUH, €€ BAKHON POJIM B PEIICHUU TII00ATBHBIX MPOOIEM PAIIMOHAIIBHOTO TIPHPO-
JIOTIOJIb30BAHMSI, TIOTIOJTHEHUSI DHEPTETUUECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO
paBHOBECHS; OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY
3I0POBBIO, & TAK)KE€ MPUOOPETECHUS OIbBITA WCIIOIH30BAHUS MOTYUYCHHBIX 3HAHUU IS
PUHATHUS TPAMOTHBIX PEIICHUNA B CUTYAIUAX, CBI3AHHBIX C XUMHUECKUMU SIBJICHUSMU.

OcHoBHasi 32/1a4a OCBOEHUS TUCHUTLINHBI:

" OCBOGHHME MOJAXONOB K ONpPENENCHHIO CONEPXKAHHS M HOCTPOCHHS MpPEIMETa
npeaycMaTpuBaioT (GOPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX ACHCTBUIA, UMEIOMNX Oa-
30BO€ 3HAUEHHWE ISl Pa3jMYHbIX BUAOB ACSITEILHOCTH: PEIICHUS MpoOjeM, MOWCKa,
aHanu3a 1 o0paboTKU MH(OpMALIMU, HEOOXOJUMBIX IJIsi IPUOOPETEHUSI OMbITA MPAKTH-
YEeCKOM U HCCIIEI0BATENbCKOM JesITeIbHOCTH, 3aHUMAIOIe Ba)KHOE MECTO B TMO3HAHUU
XUMHU.

PesynbraTom ocBoenust nucuuiivibl «bJ[.08 Xumus»o0yuaromumMucs mo Cremm-
anpHOCTH 21.02.19 3emieycTpoiCTBOSIBISETCS OBJIAJICHUE OCHOBHBIM BHJIOM Ipodec-
cuoHanbHOM AesitenbHOCTH (BIIJl) 1 COOTBETCTBYIOIIMMH KOMITETEHITUSIMH.



2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

HucuuminHa «XuMHus HAaXOAUTCS B 00s13aTeNIbHOM YacTH 1UKIa 0011eo0pa3oBa-
TEIbHBIX TUCUUIUIMH MO BBIOOPY M3 0053aTENbHBIX MNPEIMETHBIX o0nacTel ydeOHOro
I1aHa.

HucuuminnHa usydaercs Ha 1 kypce B 1 ceMectpe (ouHoe oOydeHue), Ha 1 kypce
(6a3a 9 kaccoB 3a04HOE OOYUCHHE).

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JAUCHUIIVIMHE, COOTHECEHHBbBIX C INTAHUPYEMBIMMU PE-
3YJbTATAMHU OCBOEHUS OBPA3OBATEJILHOM TPOT'PAMMBI

B pe3ynbrare 0CBOCHMS JUCHUIUIMHBI OOYYAIOIIMIICS TOJIKEH OBJIAJETh YMEHUS-

MU U 3HAaHUIMUB LCJIAX HpI/IO6peT€HI/I$I CIIeaAyrommx KOMHeTeHHHﬁI

HanmeHoBanue KkoMIe-
TeHIUH
(nIaHupyemble pe-

[Inanupyemble pe3yabTaThl 00y4eHHUS 110 AUCUHUILINHE,
XapakTepusyouue 3Tanbl

Kon 3yabTaThl ocBoenns OII) (popMupOBaHUA KOMIIETEHUHH
O6mme komnerennuu | B o0siacTu 3HaHus U MOHUMaHus (A)
3nameo:
CojeiicTBOBaTh COXpaHe- | BAXKHEHIINE XUMHUYECKHE MOHSTUS: BEIIECTBO, XUMMUYECKUI
HHUIO OKpY’KaloIIeld Cpefsl, | 2JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAsl U MOJe-
pecypcocOepexeHHIo, KyJIsSIpHAsE MacChl, WOH, AJUIOTPOIHS, M30TOMbI, XUMHYECKAs
NPUMEHSTHh 3HAHUS 00 W3- | CBSI3b, JIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTb, CTEIIEHb OKHC-
MCHEHHH KJIMMara, MPHH- | JEHUs, MOJIb, MOJSIpHas Macca, MOJIIPHBIH 00BEM ra3zoo0-
ITATIBI OepEIKIMBOrO | Pa3HBIX BEIIECTB, BEIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISAP-
NPOM3BOJICTBA, I(PQPEKTHUB- | HOTO CTPOEHUS, PACTBOPBL, SIEKTPOIUT U HEIIEKTPOIIUT, IEK-
HO JIEWCTBOBATH B UPE3BBI- | TPOJIUTUYECKAS UCCOLUALIMS, OKUCIUTENb U BOCCTAHOBUTENb,
YAHBIX CUTYAIHSIX OKHUCJICHHE W BOCCTAHOBJICHHE, TEIUIOBOM J>(PQEKT peaxiuw,
CKOPOCTh XMMHUYECKOHN PEAKINH, KaTaJln3, XHMUIECKOE PAaBHO-
BecHue, yTIePOAHbIN CKeNeT, (yHKIMOHAIbHAs IpyIna, H30Me-
pHsi, TOMOJIOTHS;
OK 07 "OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHUS MAaCChl BEUIECTB, IO-

CTOSIHCTBA CoOCTaBa BemiecTB, llepmogmueckuit 3akon J[.U.
MeHgeneena;

"OCHOBHBIE T€OPUU XHUMHUHU, XUMUYECKOUN CBSI3H, DIECKTPOJIUTH-
YECKOW JHMCCOLMALNM, CTPOCHUS OPraHUYECKHX U HEOpPTaHH-
YEeCKHX COCAUHCHUM;

"Ba)KHEMWIIME BEIIeCTBA U MaTepUalIbl: BaXKHEHUIIINE METAJIbl U
CIUIaBBI: CepHAasl, COJISTHAs, a30THAsI M YKCYCHas KUCIIOTHI, OJia-
TOPOJHBIE Ta3bl: BOAOPOM, KHCIOPOJ, TaJOreHbl, LIEIOYHbIC
METaJUTbl, OCHOBHBIC, KUCIOTHBIE W aM(OTEpPHBIE OKCHIBI U
TUAPOKCHU/IBI, IIEI0YH, YIJIEKUCHIBIA U YrapHbIN ra3bl, CEpHU-
CTBIM Ta3, aMMHaK, BOJa, IPUPOJHBIA ra3, METaH, 3TaH, ITH-
JIeH, aleTWICH, XJIOpUJ HaTpusi, KapOOHAT M TUAPOKapOOHAT
HaTpusi, KapOoHat u docdart Kaibiys, OEH30JI, METAHOJ U JTa-




HOJI, CIIO’KHBIE 3(DHUPBI, KUPBI, MbLIa, MOHOCAXapUIbI (TJIFOKO-
3a), Aucaxapusl (caxaposa), mojaucaxapuibl (Kpaxmaia | 1ed-
J10J103a), aHWJIWH, aMUHOKHCIIOTHI, OETKU, UCKYCCTBEHHBIE U
CHUHTETHUYECKUE BOJOKHA, KAYIyKH, IIACTMACCHI.

Ymemy:

- Ha3bIBaTh: U3yUYCHHBIC BELIECTBA MO TPUBUAIBLHON WU MEX-
JIYHapOJAHOW HOMEHKJIATYpE;

- ONpEeINATh: BAJEHTHOCTb U CTENEHb OKHUCIIEHUS XHMHYe-
CKHMX 3JIEMEHTOB, TUII XMMHYECKOM CBS3M B COCAMHEHUSX, 3a-
pS MOHA, OKUCIUTENb U BOCCTAHOBUTENb, MPUHAIJICKHOCTH
BEILIECTB K Pa3HbIM KJIaCCaM HEOPIaHUYECKUX U OPraHUYECKUX
COCIMHECHMI;

- XapakTepu30BaTh: MIEMEHTBI MAJIbIX IIEPUOJAOB M0 HUX IOJIO-
s)kenuto B [lepuoanueckon cucreme [I.M1. Menneneesa;

- o0mue XuUMHUYECKHEe CBOMCTBA METaUIOB, HEMETAJJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKHX U OPraHUYECKUX COEIU-
HECHHI,

- CTPOEHUE M XUMHUYECKHE CBOMCTBA M3yUYEHHBIX HEOpPraHHUYe-
CKHX M OPTaHUYECKHX COCTUHEHMUI;

- OOBSICHATB: 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBa U
CTPOCHHUSI, TPUPOTY XUMHYECKOW CBSI3M (MOHHOW KOBaJICHT-
HOM, METaJNINYECKOW U BOJOPOJHON), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakluu U MOJIO)KEHHE XUMHUYECKOrO0 paBHOBE-
CHS OT PA3IUYHBIX (PaKTOPOB;

- MPOBOJUTH: CAMOCTOSITENIbHBIM MOUCK WMH(pOpMaLUU C HC-
MOJIb30BAaHUEM PA3UYHBIX UCTOUYHUKOB (HAYUHO-TIOMYIISPHBIX
U3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);
- HCTIOJIH30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUH sl 00paboTKU U
nepenaud MHQOpPMAIMK M €€ MPEACTABICHUS B Pa3IUYHbBIX
dopmax;

- CBSI3BIBATh: M3YYEHHBI MaTepHall co CBOEH MpogeccCuoHab-
HOW J€ATENBHOCTBIO;

- pemath: pacyeTHbIE 3aJa4yM MO0 XUMHYECKHM (opMmyliaM U
YpaBHEHUSIM;

- UCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTH-
4ECKOW JESTEIbHOCTH U IOBCEIHEBHOM JKU3HMU.




4. OBPBEM JUCIHUIIJIMHBI B 3AYETHBIX EJJMHUIAX C YKA3SAHUEM
KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCA C TIPEITIOJABATEJIEM (11O BUJAM YYEBHBIX 3AHSI-
THUIA) U HA CAMOCTOSITEJBHYIO PABOTY OBYUAIOIIIUXCH

Hroro akageMuuecKnux 4acoB IUCHUIUIUHBI cocTtasageT 120 4.

4.1. O0bem TUCUMILIMHBI U BUABI Y4eOHO padOThI

4.1.1. Ounas ¢opma odyueHusi:ceMectp — 1,(popmMa KOHTPOJII —IK3aMEH

Buj yue6Hoii pa6oThI O06nem JacoB O0nem vacoB
BCEro 1 ceMmecTp

OO6masi TpyA0eMKOCTh THCIIHIITHHBI 120 120
Oobs13aTesibHAsE yueOHAsA HATPY3Ka (BCero) 114 114

B TOM YHCJIC:

Jlexmmu (JI) 72 72
[Tpaktuueckue 3anstus (I13) 42 42
IIpome:kyTOUHAs aTTeCTALMS 6 6

4.1.2. 3aounas opma o0yueHusi: Kypc — 1,popmMa KOHTPOJISI — dIK3aMEH

. O06bem yacoB
Bun yueGHO#I paboThI
BCETO

Oo6mast Tpy10eMKOCTb TUCHHUILIHHBI 120
Oobs13aTesbHasi yueOHasi HArpy3Ka (Bcero) 16
B TOM YHCJIC:

Jlexruu (JI) 14
[Tpaktuueckue 3anstus (113) 2
CamocTosiTesbHasi padoTa: 98
CaMOCTOsITeIbHOE M3YUCHHUE PA3/ICIIOB 98
IIpoMexyTOUHAs aTTeCTaIlHs 6




5. COJJEP’KAHUE YYEBHOM JUCHUILJINHBI

5.1. CogepxaHue TUCIUIUINHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM C YKa3aHHEM OTBEJACHHOTO
Ha HUX KOJIMYECTBA YACOB M BHJIOB YUCOHBIX 3aHATHUN
5.1.1 Ounas dpopma oOyueHus

Coaeprxanue yueOHOro MaTepuasa, 1adoparopHblie padoThl M NPAKTHYECKHE 3AHATHS, CAMOCTOSTEJIb-

HaumenoBanue
Has padoTa o0yualomuxcs, Kypcoasi padora (IpoeKT) O0beM yacos
pa3iesioB M TeM
(eciu npedycmompernivl)
1 2 3
PA3JIEJI 1. TEOPETHYECKHWE OCHOBBI OPTAHUYECKOW XUMHUH
Tema 1.1 Coaep:xaHue Y4eOHOI0 MaTepHuaJia
[penmer [TpeaMeT opraHMYECKON XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B ITOJYYESHUH HOBBIX BEUIECTB U Ma-
OpraHHecKoi TepuanoB. Teopus cTpoeHus opraHudeckux coeauneHnii A.M. ByTieposa, ee ocHOBHbIC TIOI0KeHHS. CTPYK-
xumun. Teopus TypHBIE GOPMYJIbI OPraHUUYECKHX BellecTB. [ OMOJIOT s, H30MepHs. 4
Opig S:;IZI;HX XUMHUYECKas CBSI3b B OPraHMUECKUX COCMHEHUSX: KPaTHbIE CBS3H, O- U T-CBA3H. [TpencraBnenue o knaccupu-
FE—— KayH OPraHMeCKHX BELICCTE. HOMeHUKnaTypa OpPraHMYECKUX COEANHEHNH (CHCcTeMaTHueCcKast) U TPUBHAJIbHbIC
A.M. Byraeposa Ha3BaHUS BAKHEHIINX MPEACTaBUTEINICH KIIACCOB OPIraHUYECKHUX BEIECTB.
PA3JEJI 2. YIJIEBOAOPOAbI
Tema 2.1 Cozepskanue yueGHOro MaTepuasa
[IpenenvHbie 2
VI71eBoI0posbI AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHH psiA. MeTaH M 9TaH — IPOCTEHIINE IPEICTaBUTEIH AIKaHOB: CO-
CTaB, XMMHUYECKOE CTpOeHHE, (PU3NIECKHE U XUMHUYECKUE CBOICTBA (peaKIuy 3aMEIIeHUsI U TOPEHHUS ), HaXO-
KJICHHE B IIPUPOJIE, ITOJTyYEHUE U IPUMEHEHHE.
Tema 2.2 CoaepkaHue yueOHOTro MaTepuaia
HenpenensHaeie AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAJl. DTUIEH — MPOCTEHUIINI NPEACTaBUTEND AJIKEHOB: COCTAB,
YTIIEBOAOPOIBIL: XMMHYECKOE CTPOCHHE, PU3MUECKHE M XMMUYECKUE CBOMCTBA (pEeaKuy IHIpUPOBAHNS, TAIOTCHUPOBAHNUS, THI- 6
QJIKEHBI, paraiuu, OKUCICHUS U TIOJIMMEPHU3AIINH ), HAXOXKICHUE B IPUPOJIC, TOTYYCHUE U IPUMEHEHUE.

AJIKaAUCHBI, aJIKUHBI

Anxanuensl: 6yraaueH-1,3 u MmetunOyraaueH-1,3, XUMUYeCKoe CTPOCHHUE, peakius NOJIUMEpH3aluy, TpUMeHe-
HUE (A1 CUHTE3a IPUPOJHOTO U CUHTETHUECKOTO KayuyKa U PE3HHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psijl. ALETUIIEH — MPOCTEHIIINI MPEeACTaBUTEh
QJIKUHOB: COCTaB, XMMUYECKOE CTPOCHHE, (PU3NUECKHE U XUMUYECKIE CBOMCTBA (PEaKIIUU THIPUPOBAHUS, TaI0-
TeHUPOBaHMSI, THApPATALIH, TOPEHMS), HAX0XKJIEHUE B IPUPO/JIE, TOITYyUCHHE U IPUMEHEHUE.




IpakTnyeckne 3aHATHSA

[TpakTuueckas pabora «KauecTBeHHOE ompejeneHue yriiepoja ¥ BOJAOPOJa B OPTaHUYECKUX COCIUHEHUSIXY.
Pacuernrle 3amaun:

- 10 YpaBHEHUIO XUMHUYECKOHN peakiuu (Macchl, 00béMa, KOIMYECTBA UCXOJHOTO BEIISCTBA WM MPOAYKTA pe-
aKIMU 0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BELIECTB WJIM IPOAYKTOB PEAKIIIH)

Tema 2.3
Apomarnyeckue
yTJI€BOAOPOAbI

Coaep:kaHue y4eOHOI0 MaTepHuaja

ApeHbl: 6EH301 U TOIYOJI, COCTaB, XUMHUYECKOE CTPOCHHUE MOJIEKYJI, (pr3nyecKre 1 XUMUYECKUe CBOMCTBa (pe-
aKIH TaJIOTCHUPOBAHUS M HUTPOBAHMUSA), TOJTyUYeHHE U PUMEHeHUe. BiusiHre OeH301a Ha OpraHu3M 4elloBeKa.
I'eHeTnyecKas CBSI3b yIIEBOIOPOAOB.

IpakTUyeckune 3aHATHS

PacyeTHble 3a1aun:- MO YpaBHEHUIO XUMHUECKON peakluu (Macchl, 00bEMa, KOJMUECTBAa UCXOJIHOTO BEIleCcTBa
WJIM TIPOJIyKTa PEaKIMK MO M3BECTHBIM Macce, 00BhEMY, KOJIMUYECTBY OJHOTO M3 MCXOAHBIX BEIECTB HIIU IMPO-
JIyKTOB PEAKIIUHN).

JIaGopaTOpHBIN OMBIT:- MOACIUPOBAHUE MOJICKYJI OPTaHUYSCKHMX BEIIECTB.

Tema 2.4
[TpuponHbIe HCTOY-
HUKH U TIepepadoTkKa
yTIJIEBOJIOPOIOB

Conep:kanue y4yeOHOro MaTepuaJa

[Tpuponnsiii ra3. [lonytHbie HedTAHBIE ra3el. HedTh u ee npoucxoxaenue. CriocoOwl nepepadoTku HedTu:
NePeroHKa, KPeKUHT (TepMuuecKkuii, karanutudeckuit). [IpoaykTel nepepaboTku HePTH, X TPUMEHEHHUE B ITPO-
MBIIUIEHHOCTH U B ObITy. KaMeHHBIH yTrob U MPOIyKTHI €0 nepepadoTKH.

JlemoHcTpanus: - BugeodparmMeHT «ByakaHU3aIMsl pe3UHbBD.

IIpakTHYeckue 3aHATHSA

JlaGopaTOpHBICONBITHI

- 03HAKOMJIEHHE C 00pa3aMHy IU1acTMace, Kay4yKoB U PE3UHBI.

PacueTHble 3a1a4n:- ONpeieIeHue MOJIEKYJIIPHON (OPMYJIbl OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB XUMUYECKUX 3JIEMEHTOB;

- pacyeThl 110 YPaBHEHUIO XUMUYECKOU pEaKLUu.

PA3JIEJI 3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COE/IMHEHUA

Tema 3.1
Crupt. @eHoJibl

CoaepkaHue yueOHOIro MaTepuaia

Hpe;[eanLIe OIHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJI, XUMHUYCCKOC CTPOCHUC, (1)I/I3I/I‘-I€CKI/IG U XUMHNYCCKHEC
CBOMCTBA (peaKHI/II/I C aKTUBHBIMH ME€TalJIaMM, IraJIOTCHOBOAOPOAaMHU, FOpeHI/Ie), IIPUMCHCHHUC. BOI[O];)O,Z[HaH
CBs3b. OU3HOIOTUUECKOE JCHCTBHE METAaHOIA U TaHOJIa Ha OpraHu3M 4YCJIOBCKaA.

MHOTroaToMHBIC CIUPTHI: TUIICHTIINKOIb U TIUICPUH, XUMUIECKOE CTPOCHUE, PU3NICCKIEC U XUMHUECKHE
CBOIICTBa (B3aMMOJICICTBHE CO IIEJIOYHBIMU METAJIJIaMH, KAueCTBEHHAs! peaKIisi HA MHOTOATOMHBIE CITUPTBHI).

DOHU3NO0JIOTUIECKOE I[CﬁCTBPIG Ha OpraHuv3M 4CJIOBCKaA. HpI/IMeHeHI/IC TIMICPpHUHA U STUJTICHIJIMKOJIA.

®enon. CTpoeHre MOJIEKYIIB, (DM3NYECKUE U XUMHUECKHE CBOMCTBA eHona. TOKCHYHOCTE eHoIa, €ro (hU3no-




JIOTUYECKOE JICHCTBYE HA OpraHu3M uenoBeka. [Ipumenenue denona.

IIpakTHyeckune 3aHATUS
JIabopaTOpHBIN OIBIT:- TOPEHHUE CITUPTOB.

Tema 3.2
Anbneruasl.
Kap6onoBbie

KHCJIOTBI

CnoxxHbie 3(UPBI.

CoaeprkaHue y4eOHOro MaTepHaia

AJ'IB,I[@FI/II[HZ (bOpMaJ'ILI[eFI/I,I[ H allCTAJIbACTU A, XUHMHUYCCKOC CTPOCHUC, (1)I/I3I/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA (pe—
AKIIMH OKUCJICHUA U BOCCTAHOBJICHUA, KAUCCTBCHHBIC peaKIlI/II/I), MOJIYYCHHEC U IIPUMCHCHHUC.

OIHOOCHOBHEIE MPECIIbHBIC KAPOOHOBBIC KMCIOTHI: YKCYCHAsI KHCII0Ta, XUMUYECKOE CTPOCHUE, PU3NICCKUE U
XHUMHUYECKHE CBOICTBA (001IMe CBOWCTBA KUCIIOT, PeaKIHsl STepu(HUKaAIIK), ToydeHne u npumeHeHue. Crea-
PUHOBASI U OJICMHOBAS KUCJIOTHI KaK MPEJACTABUTEIN BBICITNX KAPOOHOBBIX KUCIOT. MBUIA KaK COJH BBICIIHX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

Crnosxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 crnokHbIX 3¢upoB. XKUpbl Kak MPOU3BO/I-
HBIC TVIMIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. [ MapOIIH3 KUPOB.

IIpakTH4eckune 3aHATHA

[TpakTuueckas padota «CBOHCTBA pacTBOPA YKCYCHON KUCIOTHD».

Beruucnenus: - no ypaBHeHHIO XMMUYECKOM peakiuu (Macchbl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WIIH
MMpoAYyKTa p€aKIMu 1Mo U3BCCTHBIM MAacCCe, 06’I)éMy, KOJMYCCTBY OJHOI'0O U3 UCXOJHBIX BEHICCTB UJIU ITPOAYKTOB
peaxIun)

CoaepkaHue yueOHOro MaTepuaia

Tema 3.3
Yrnesoanl

YriieBoapl: cocTaB, KacCUPUKAIUs YTIeBO0B (MOHO-, IU- M MOJIMCAaxapuIbl). [ TF0K03a — MpoCTeHIIHiA MOHO-
caxapuj: 0COOEHHOCTHU CTPOEHHS MOJIEKYJIbl, (PU3HUecKre U XUMUYECKHE CBOMCTBA TIIOKO3bI, HAX0XK/IEHUE B
NpUpOJie, IPUMEHEHUE TIIOK03bI, OMOIOTHYECKas POJIb B )KU3HEACSITEIBHOCTH OpraHnu3Ma uenoBeka. @oTocuH-
te3. OpyKTo3a Kak U30Mep TIIFOKO3bI.

Caxapo3a — peicTaBUTENb JUCaXapua0B, THIPOIN3 caxapo3bl, HAX0KIEHUE B IPUPOJE U IpuMeHeHne. Kpax-
MaJl U HEeJUTI0I03a KaK MPUPOIHBIE MOJIMMEPBL: CTPOEHUE KpaxMala 1 HEeJUTI0I03bl, PU3NYECKUE U XUMUYECKHEe
CBOICTBa KpaxmaJa (TMIpOJn3, KAUeCTBEHHAs PeakLusi C HOA0M).

IIpakTH4yeckue 3aHATHSA

JlaGopaTOpHBIiA OMBIT: - TOPEHUE CITUPTOB.

[TpakTuueckas pabota«B3anmonaelicTBrue Kpaxmasa ¢ HOJIOMY.

PacdeTHble 3a1a4n: onpeeeHne MOJIEKYISIpHON (POPMYJIIBI OPraHMYECKOTO BEUIECTBA TI0 MAaCCOBBIM JIOJISIM
aTOMOB XHUMUYECKUX 2JIEMEHTOB U MO Macce (00beMy) MPOIYKTOB CTOPaHHUs; paCYeThl 0 YPAaBHEHUIO XHUMHYe-
CKOM peakiyu.

PA3JIEJ 4. ABOTCOJAEPKAIIUME OPTAHUYECKHUE COEJIMHEHUSA

| Coaep:kaHue y4eOHOI0 MaTepHuaJja




Tema 4.1 AMWHBI: METUJIAMUH — MPOCTEHIIINI MPEICTABUTENb AMUHOB: COCTaB, XUMUYECKOE CTpOeHHE, GU3UIECKUE U
AMUHBL. XUMUYECKHUE CBOMCTBA (PEaKLMK C KUCIOTAMU U TOPEHUs ), HAXOKJIECHUE B IPUPOJIE.
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHI KaK aMm(poTepHble OpraHnyeckue coequHeHus. Gu3nyeckue u XUMUYeCKue CBOMCTBa aMUHO-
benku KHUCTIOT (Ha mpuMepe TiuiuHa). bruonoruueckoe 3HaueHne aMuHOKUCIIOT. CHHTE3 MENTHIIOB.
benku xak npupoaneie monuMepsl. [lepBudHas, BTOpUYHas U TpETUYHAS CTPYKTypa OCIKOB. XMUMUYECKUE CBOM-
cTBa OETKOB: THIIPOJIN3, ICHATYpaIUsl, KAYeCTBEHHBIC PEaKIIMU Ha OSIKU.
JemMoHCTpanus:
- IeHaTypalys OEIKOB MPU HATPEBAHUMY;
- IIBETHBIC PEaKIUN OCITKOB
PA3JIEJI 5. BBICOKOMOJIEKYJISIPHBIE COEJUMHEHUSA Coaepxkanue y4eOHOro MaTepuasia
OcHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, CTe-
Tema 5.1 MIEHb MMOJIMMEPU3ALINHU, CPEIHSISI MOJIEKYJIIsipHast Macca. OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJIEKYJIIPHBIX CO-
[TnacTmacchl. €IMHEHUN — TMOJMMepU3alts U MOJUKOHACHCALIUS.

Kayuyku. Bonokna

[TnacTmacchl (MOAMATUIICH, TOJIUITPOTTUIICH, TOTUBUHUIXIIOPH, TTOJIUCTUPOII).

HatypanbHblil 1 cUHTEeTHYECKHE KayuyKH (0yTaaueHOBbIHN, XJIOPOIIPEHOBBIN 1 U30IIPEHOBBIN).

BonoxkHa: HaTtypasibHbIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO03a, alle€TATHOE BOJIOKHO), CHHTETHYE-
ckue (KampoH M JIaBCaH).

JleMoHCTpanusi:- 03HAKOMJICHHE C 00pa3IaMul MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYUYKOB.

OBIIASA U HEOPTAHUYECKAS XUMMUSA
PA3JIEJI 6. TEOPETUYECKHUE OCHOBbBI XUMWHU

Tema 6.1
Crpoenue aToma.
Ilepuoanueckuii 3a-
KoH ¥ [lepuoanye-
cKast
CUCTEMA XUMHUYECKUX
3JIEMEHTOB
. . Menneneena

CoaepkaHue yueOHOro MaTepuaia

Xumuueckuit snemMeHT. AtoM. CocTtaB aroma, M30TONBI. DJIEKTPOHHAs 000J0YKA. DHEPreTU4ecKue ypOBHH,
MOAypPOBHU. ATOMHBIEC OpOUTaNH, S-, p-, f- 3emMeHThI. OCOOEHHOCTH pacIpeeICHHS JIEKTPOHOB IO OPOUTAIISIM
B ATOMAaX MAaJIbIX U OOJBIINX MMEPUOIOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrteMa xumudeckux snemeHToB .M. MenaeneeBa. CBsi3b nepuo-
JNYECKOro 3akoHa U Ilepmoanueckoil CHUCTEMBI XUMUYECKHUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXK-
HBIX BEIIECTB IO rpynnam u nepuojiaM. 3HaueHUe NEPUOUYECKOr0 3aKOHA U CUCTEMbl XUMUYECKUX HJIEMEHTOB
J.N. MenneneeBa B pa3BUTHH HAyKH.

Jemonctparus. Buasl Tabaui «Ilepuoaudeckas cucreMa XuMudeckux aeMeHToB JI. M. MeneneeBay.

Conep:kaHue y4eOHOro MaTepuaJia




Tema 6.2
CrpoeHue BelecTna.
MHoroo6pasue Be-
LIECTB

Crpoenue BeniecTBa. XuMuueckas cBsi3b. Bupl (KoBaleHTHas HEMOJSPHASI U MOJIIpHAsi, MIOHHAs!, MeTaslinye-
CKasl) U MEXaHU3Mbl 00Pa30BaHUs XUMHUYECKON CBSA3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). Bogopoanas
CBsI3b. BalleHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.

JleMoHCTpanuu: MOEIN KPUCTAUIMYECKUX PELIETOK.

Crenenp okucienusd. KaTnonsl 1 aHuOHBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS 3aKOH
IIOCTOSIHCTBA COCTAaBa BEUIECTBA. THIIBI KPUCTAINIMYECKUX PELIETOK U CBOMCTBA BelecTs. [IonaTue o auc-
MIEPCHBIX CUCTEMAX.

Hctunneie pacTBopbl. KomnuecTBEeHHbIE XapaKTEPUCTHKH PaCTBOPOB (MAccoBasi A0JIs BEIIECTBA B paCTBOPE).
Knaccudukanust Heopranmueckux coequHeHnid. HomeHkmaTypa HeopraHuueCcKiX BEIIECTB.

HpaKTI/I‘leCKHe 3aHATHSA
PacueTHrpie 3aJa4n:pacyCThl C MCIIOJB30BAHUCM IMOHATHA «MAaCCOBas J0JIid paCTBopéHHOFO BCIICCTBA».

Tema 6.3
XUMHUYECKUE PEAKIUU

Coaep:kaHue y4eOHOI0 MaTepHuaJja

Xumnueckas peakuus. Kiaccuduxanus XMMUYECKUX peakiiii B HEOPraHMUeCKOM U OpraHMuecKoi xumuu. 3a-
KOH COXpPaHEHHUs1 MacChl BELIECTB; 3aKOH COXPAaHEHUS U MPEBPAILEHUs] YHEPTUU IIPU XUMUYECKUX PEaKIUAX.
CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. CKOPOCTh peaKIMU, €€ 3aBUCUMOCTh OT pa3iny-
HBIX (pakTOpoB. OOpaTHMBIE PEAKIIHH.

Xumnueckoe papHoBecHe. DaKTOpbI, BAMSIOIIME Ha COCTOAHUE XuMHuueckoro papHoBecus. [Tpunnun Jle [a-
Tenbe. DneKTposnTHdeckas aucconranys. CuibHble U ciaalble 31eKTposinThl. Cpesia BOAHBIX PACTBOPOB Be-
IIECTB: KUcJas, HeUTpasibHas, 1enodHas. Bogopoauslii nokasarens (pH) pactsopa.

Peakiiun noHHOTO OOMEHa B OpraHMYECKOW M HEOPraHW4ecKoi Xumun. OKUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TonsaTHE 00 31EKTPOIN3E PACIUIaBOB M pacTBOPOB couiel. [IpruMenenue anekTpoimsa.

IIpakTHYeckue 3aHATHSA

JlaGopaTOpHBIii ONBIT: IPOBEACHNE peaKIuil HOHHOTO 0OMeHa; ONpeiesieHHe CPeIbl PACTBOPOB BEIIECTB C I0-
MOILbIO YHUBEPCAILHOTO UHIMKATOPA.

[TpakTryeckas pabota «BnusHue pa3indHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON pPEaKLIUN».
Boruncnenusi:pacyeTsl 10 YPaBHEHUSIM XMMHUECKHUX PEaKIHi, B TOM YUCIIe TEPMOXUMHUYECKHUE PACYETHI.

PA3JIEJI 7. HEOPTAHUYECKASA XUMUA

Conep:xanue yueOHOro MaTepuasa




Tema 7.1
Mertaibl

Mertamel. [Tonoxxenne meraninoB B [lepuoanueckoit cucreme xumuueckux amemeHToB [. . Menneneena. Oco-
OEHHOCTH CTPOEHHSI ANEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. O0mmue ¢pu3nueckrue CBOHCTBa MeTayioB. [Ipu-
MEHEHHE METAJIJIOB B OBITY, MpUpoJie U TeXHUKe. CIUIaBbl METAUIOB. DICKTPOXUMUYCCKUN Pl HAPSOKCHUH
MeTauioB. O61mue crnocoOs! monydeHus merasios. Meramnyprusi. Kopposus meraninos. CriocoObl 3alIUTHI OT
KOpPpPO3HH.

OO01as xapakTepucTHKa METaIJIOB riaBHbIX noarpymi (1A — rpynma, IIA-rpynmna) [lepuoanyeckoii cuctemMsl
XUMUYECKHX AJIEMEHTOB. AIIFOMUHUN. AM(DOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA aTFOMUHHUS.

OO6mmas xapakTepucTrKa MeTauioB mo6ounbix rpynin (b-rpynm) [leproaudeckoii CUCTEMbl XUMUYECKUX dJIe-
MEHTOB: M€/]lb, IIUHK, XPOM, )keJie30. BaxkHele coeIMHEHNs METaIIOB (OKCUIbI, THIPOKCU/IBI, COJIH).
JleMoHCTpanus: KoJUIeKIus «MeTaJlIbl ¥ CILIaBhDY).

[MpakTnyeckne 3aHATHSA

JlaGopaTOpHBI OMBIT: B3aMMOACHCTBIE TMIPOKCHAA ATIOMUHUS C PACTBOPAMH KHCIIOT U II[eJI0UeH; KaueCTBEH-
HBIEC PEAKLIMU HA KaTHOHBI METAJIOB.

Pemienue skcriepuMeHTaIBHBIX 33a4 10 TeMe «MeTaiuiby. PacueTHble 3a1aun: pacyeTsl Macchl (00bema, Ko-
JIMYECTBA BELIECTBA) MPOJAYKTA PEAKLUH, €CJIM OJJHO U3 BEILECTB JJaHO B BUJIE PACTBOpA C ONPEIEIIEHHON Macco-
BOM1 J10JIEll pACTBOPEHHOT'O BEIIECTRA.

Tema 7.2

Hewmetaibl

Coaep:kaHue yueOHOro MaTepuaa

Hewmeransl. [1onoxenne Hemeramios B [lepuogudeckoit cucreme xumudeckux anemeHToB 1. 1. Menneneesa
U 0COOEHHOCTH CTpOEHUs aToMOB. du3nueckue cBOiicTBa HEMETAIOB. AJIIOTPONHS HEMETAIOB (Ha pUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriieposa).

XUMHUECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJIOB (TaJION€HOB, Cephl, a30Ta, ocdopa, yriepoja U KpeMHUA).
Oxcuapl HeMeTamoB. Kucnopoacoaepxaiuye KUciaoTbl. BogopoiHble coelMHEHNST HEMETAIIIOB.
Hemoncmpayus: o0pa3ibl HEMETAJUIOB, B3aUMOAECHCTBUE MEM C a30THOW KUCIOTON pa3IMyHONW KOHLIEHTPALUH.

[MpakTnyeckne 3aHATHA

Pemrenne sxcnieprMeHTaNbHBIX 3a4a4 1o Teme «MeTamiby.

Pacuernrie 3amaun:

- pacueThl MacChl BEIIECTBA WK 00beMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WU O0BEMY OJI-
HOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB; pacueThl MaccChl (00beMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB peaK-
LIMH, €CJIM OJTHO M3 BEIIESCTB HMEET IPUMECH.

Tema 7.3
CBs13b
HEOPraHUYECKUX U
OpPraHHYECKUX
BEILECTB

Conep:xkaHue y4eOHOr0 MaTepuaja

HeOpFaHI/I‘-ICCKI/IC " OPpraHn4YCCKUC KUCIIOTHI. HCOpFaHI/I‘-ICCKI/IC " OpraHN4YCCKUC OCHOBAHMU. AM(bOTCpHBIe
HEOPTaHNUYCCKUC U OPraHUYCCKHUE COCTUHCHHN. I'erermueckas CBA3b HCOPTraHNYCCKUX U OPTraHNYCCKUX BE-
meCTB

PA3AEJ 8. XUMMUS U )KU3Hb

Tema 8.1

Conep:xxanue y4eOHOro MaTepuasa




XUMHA U )KA3HDb

Ponp xumun B oGecriedeHur SKOJIOTHIECKOM, SJHEPTETHIECKOM M MUIIEBOM 0€301MaCHOCTH, Pa3BUTUN METUIIN-

Hbl.[loHATHE 0 HAYYHBIX METOAX MO3HAHUS BEILECTB M XUMUYECKUX PEAKLIUIA. 4
[TpencraBnenus o0 oOIMX HAYYHBIX IPUHIUIIAX IPOMBIIUIEHHOTO OJIYYEeHHs BaXKHEHIINX BELECTB (HA IIPHU-
Mepax IPOU3BOCTBA AMMHAKa, CEPHON KHUCIIOThI, METAHOJIA).
YenoBek B MUPE BEIIECTB, MATEPUAIOB M XUMUYECKUX PEAKLUI: XUMUS U 3J0POBbE YEJIOBEKA: IIPAaBUIIA UC-
M0JIb30BAHMUS JIGKAPCTBEHHBIX MPENapaToB; MpaBuiia 0€30M1aCHOI0 HCIIOJIb30BaHMS MTPETIApaToOB OBITOBON XUMHUH
B ITIOBCEIHEBHOM JKM3HU. BbITOBasi XUMUYECKasi TPAMOTHOCTb.
IIpomexyTOYHAS ATTECTALMSA 6
UTOI'O: 120




5.1.2 3aounas popma oOydeHUs

Conepxanue y4eOHOr0 MaTepuasia, JJadopaTtopHbie padoThl U MPAKTHYECKHE 3aHITHS, CAMOCTOSI-

HaumenoBanue
pa3IeI0B 1 Tem TeJibHasi padoTa 00y4ammxcs, KypcoBasi pabora (IpoeKT) O06bem yacon
(ecJIM MPeaYCMOTPEHHI)
1 2 3
PA3JIEJI 1. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOW XUMHWHU
Tema 1.1 Copaep:xkaHue y4eOHOI0 MaTepuaja
IIpenmer [Ipenmer opraHMuecKoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B IIOJyUYEHUHN HOBBIX BELIECTB U Ma-
OpraHuyvecKom TepualioB. Teopus CTpoeHust opraHndeckux coeanHeHuii A.M. byTiepoBa, ee OCHOBHbIE MOJ0XKeHUA. CTPyK-
xumnu. Teopus TypHBIE (OPMYJIbI OPraHUYECKHUX BeIecTB. ['omomorus, n3omMmepus. XuMHUYECKasi CBSI3b B OPraHUYECKUX COEIU-
CTpOeHUA HEHUSX: KpaTHbIE CBsI3H, 0- U T-cBsi3u. [IpeacraBnenue o kiaccupuKkaluu opraHnyeckux emects. Homenkia- 2
OPraHu4YecKux Typa OPraHMYECKUX COSAMHECHUN (CHCTeMaTH4ecKas) U TPUBHAIIbHBIC Ha3BaHUsI BAKHEUIIINX MPeICTaBUTENIeH
coeUHeHHUIl KJIACCOB OPraHUYECKHUX BEIECTB.
A.M. bytiepoBa
PA3JIEJI 2. YIJIEBOJAOPO/IbI
Tema 2.1 Copep:xxanue y4ue0HOIro MaTepuaa
IIpenenbHbie 2
YIi1eBo10pOabI AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — npocTeiine NpeCTaBUTENN aJIKaHOB:
COCTaB, XUMUYECKOE CTPOEHUE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA (PEeaKLMHU 3aMEIeHHUs U TOPEHHsT), HaX0-
XJIEHHUE B IIPUPOJIE, TIOJTyUYEHHE U IPUMEHEHHUE.
Tema 2.2 Copep:xanue y4eOHOro MaTepuaJia
Henpenenbubie AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAll. DOTHIIEH — NPOCTEUIINI ITPEICTaBUTEND AIKEHOB: COCTaB,
YIJIEBOAOPO/bI: XUMHUYECKOE CTpOeHue, (prU3nueckue M XMMHUYECKHE CBOMCTBA (peakluu THAPHUPOBAHUS, TaJIOT€HUPOBAHUS,
aJIKeHbl, TUipaTaly, OKUCIIEHUS U TIOJUMEPU3ALNN), HAX0XKIEHUE B IPUPOJIE, TOJIy4EHUE U IIPUMEHEHHUE. 6
aJIKaJAMEeHbI, AJIKHHBI Ankanuensl: OytanueH-1,3 u metunOyragues-1,3, XUMUYECKOE CTPOEHHE, peaKlMs MOJMMEpPHU3aluu, MpH-
MEHEHHE (JUIsI CHHTE3a MIPUPOJHOTO M CUHTETUYECKOT0 KaydyKa U PE3UHbI).
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN Psil. ALETUIIEH — IPOCTEUIINI peICTaBUTEINb
QJIKMHOB: COCTaB, XUMHUYECKOE CTPOCHHE, (PU3NUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMU TUIPUPOBAHUS, Ta-
JIOT€HUPOBAHUSl, TUAPATALIMHN, TOPEHUS), HAXO0XICHHUE B IPUPOJIE, MOTYUEHHE U TPUMEHEHUE.
IIpakTHYecKkHe 3aHATHA
Pacuernrie 3agaun: 2

- TI0 YPaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOTMUECTBA UCXOTHOTO BEUIECTBA WM MPOAYKTa pe-
aKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIH)




Coaep:kaHne y4e0HOr0 MaTepHaJja

Tema 2.3 ApeHbl: OEH30II U TOIYOJI, COCTaB, XUMHUUECKOE CTPOCHUE MOJIEKYII, (PH3MYECKHE U XUMUUECKHE CBOMCTBA (pe-
ApoMaTnyeckune aKIUH TaJIOTEHUPOBAHUS M HUTPOBAHMS), TOJIyYeHUE U IpUMEHEeHHe. BinsiHue GeH3071a Ha OpraHu3M YesoBe- 2
YIJIeBOAOPOIbI ka. [ eHeTH4ecKas CBS3b yriieBOAOPOIOB.
Coaep:kanue y4eOHOI0 MaTepHaJja
Tema 2.4 [puponnsiii ra3. [lonytasie HedTaHbIe Ta3bl. HedTs 1 ee mpoucxoxnenue. Criocodsl nepepadboTki HeTH:
IIpupoanblie HCTOYHHM- | TIEPETOHKA, KPEKUHT (TEPMHUYECKHH, KaTamuTHueckui). [Ipoxyk sl mepepaboTku HeTH, UX IPUMEHEHHE B
KH M nepepadoTka NPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJib ¥ MPOIYKTHI €r0 MepepadoTKy. 2
yIJIEBO10PO/I0B JlemoHcTpanus: - BuneodparmMeHT « ByakaHu3amus pe3uHbI».
CAMOCTOSTEJBHAS PABOTA
PA3JEJI 3. KUCJIOPOACOJAEPKAIIME OPTAHUYECKHUE COEAMHEHUSA
Coaep:kanue y4eOHOI0 MaTepHaja
[IpenenbHbIe 0OJTHOATOMHBIE CIIUPTHI: METAHOJ W ATAHOJI, XUMHUYECKOE CTPOCHHUE, (PU3MUECKIE U XUMUIECKUE
Tema 3.1 CBOMCTBA (peakLuy ¢ aKTUBHBIMHU METaJJIaMH1, FaJIOTEHOBOAOPOIaMH, TOPEHNUE ), TpUMeHeHne. Bomopoanas
Caoupt. @eHoJbl cBs13b. DU3HOTOTHYECKOE NEHCTBUE METAHOJIA U ATAHOJIA Ha OPTaHU3M YEJIOBEKA. 12
MHOT0aTOMHBIE CITUPTHI: STHICHIIINKOb U TIULEPUH, XUMHUUECKOE CTPOCHUE, (PU3NUECKHE U XMMUYECKUE
CBOWCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMHI METAJIIAMHU, KAaYeCTBEHHAsI PEAaKIMsl HA MHOTOATOMHBIE CITPTHI).
duznonoruyeckoe ASUCTBUE HA OPraHU3M YenoBeka. [[pumMeHeHne riepruHa 1 STHICHT KOS
®enoin. CTpoeHrEe MOJIEKYIHI, pU3nYecKre 1 XuMUIecknue cBoicTBa henona. TokcnaHOCTH peHomna, ero ¢pu-
3MOJIOTHYECKOE JICWCTBHE Ha OpraHu3M 4esoBeka. [IpumeneHue genona.
Copep:kanue y4eGHOro MaTepuaja
Tema 3.2 Anpaeruzpl: GopMabACTHA U alleTABICTU], XHMUYECKOe CTpOeHHE, (PU3NUeCKe U XMMHUYECKHUE CBOMCTBA
AJIbIeTHBI. (peakiuu OKUCIICHUS 1 BOCCTAaHOBJICHHSI, KAUeCTBEHHBIE PEAKIIHNH), TOJTydeHIE U TIPUMEHEHHE. 10

KapGOoHoBbIe KHCJI0THI
CaoxHbie 3¢upbl.

OnHOOCHOBHEIE MpeAeNbHBIE KAPOOHOBBIE KHCIOTHI: YKCYCHAsl KUCIO0Ta, XUMUYECKOE CTpOeHUE, (pr3ndecKue u
XUMUYECKHE CBOMCTBA (0OIIHME CBOMCTBA KUCIIOT, PEaKIusl 3Tepru(HUKaIim ), ToJydeHne u npuMmenenue. Cre-
apUHOBAs U OJICMHOBAS KUCIOTHI KaK MPEICTAaBUTEH BBICIIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, KX MOIOIIEe JCHCTBHE.

CrnosxHbie 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MaApONH3 Cl0KHBIX 3(UpOB. JKUpHI Kak MPOU3BO/I-
HBIE TIUIEPUHA M BBICIIUX KapOOHOBBIX KUCIIOT. [ MApOIIN3 )KUPOB.

Tema 3.3
YrieBoanl

YrneBoasl: cocTaB, KIacCH(PUKAIUS YIIIEBOJOB (MOHO-, TU- U MTOJIMCaxapuibl). [ roko3a — mpocTeimmii Mo-
HOCaxapH/: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (GPU3NYECKHE U XUMUYECKUE CBOWCTBA TITFOKO3bI, HAX0XK/IEHUE
B IIPHUPO/Ie, MPUMEHEHHUE TITFOKO3bI, OMOJIOTHYECKAs POJIb B XKU3HECATEIILHOCTH Opranu3Ma uenoeka. Poto-




cunTe3. PpykTo3a Kak u3oMep riaoko3bl. Caxaposa — NpeICTaBUTENb JUCAaXapuI0B, THAPOIIU3 caxapo3bl, Ha-
XOJKJIEHHE B IIPUPOJIe U TpuMeHeHue. Kpaxmai u nesuirono3a Kak NprupoIHbIE IOJIMMEPBI: CTPOEHUE Kpaxmaa
Y TEJUTION03bI, GU3NYECKUE M XUMUYECKHE CBOMCTBA KpaxMana (THAPOJIN3, KaYeCTBEHHAs pEaKIUs C 0JI0M).

PA3JIEJ 4. ABOTCOJAEPKAIIIME OPTAHUYECKHUE COEJIMHEHUSA

Coaep:kanue y4eOHOI0 MaTepHaja

Tema 4.1 AMUHBI: METHJIAMHUH — TIPOCTCHUINTNH TIPECTABUTENh aMUHOB: COCTaB, XUMUYECKOE CTpOCHHE, (PU3NIECKHE U
AMUHBI. XMMHYECKHE CBOMCTBA (PEaKMu C KUCIOTAaMH U TOPEHHs ), HAX0XkKIeHHE B IPUPOJIe. AMHHOKHUCIIOTHI KaK aM-
AMHHOKHMCJIOTBI. (hoTepHbIe OpraHudeckue coenuHeHus. u3ndeckre U XUMHYECKHAE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMepe TITu-
Beaxn uHa). buonornueckoe 3HaueHre aMUHOKUCIIOT. CHHTE3 MENTUIOB. 8
Benku kak mpupoaHbie oauMepsl. [lepBudHasi, BTopuyHasi M TPETHYHAS CTPYKTypa OSITKOB. XMMHUYECKHE
CBOICTBa OEJKOB: TUAPOJIN3, ICHATYpAIHsI, KAUECTBEHHBIC PEAKIIMH HA OCJIKH.
PA3JIEJI 5. BBICOKOMOUJIEKYJISIPHBIE COE/IMHEHUSA
Cojaep:xkanue yueOHOro MaTepuaJa
OCHOBHbIE OHITHUSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
Tema 5.1 CTeNeHb MOJMMEpPHU3aluu, CPEAHsIs MOJIeKysipHas Macca. OCHOBHbBIE METObI CUHTE3a BBICOKOMOJIEKYISIPHBIX 6
IInacTtmaccesl. COCIMHEHUI — MOJMMEPHU3alis U MOJTHUKOH ICHCAIHS.
Kayuyku. Bosiokna [InacTmaccs! (MOJUATUIIEH, TOTUIPONIIIEH, TOJUBUHIIXJIOPU, TOaUCcTUpol). HaTypanbHbll U cCUHTETHYe-
CKue Kaydyku (OyTaaueHOBBIH, XJIOPONPEHOBBIA U H30IIPEHOBBIN).
BosokHa: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIEC (BHCKO03a, alleTaTHOE BOJIOKHO), CHHTETHYC-
ckre (KanpoH M JIaBCcaH).
OBHIASI N HEOP'TAHNYECKAS XUMMUS
PA3JIEJL 6. TEOPETUYECKHWE OCHOBbBI XUMHWH
Tema 6.1 Conep:xanue yueOHOIr0 MaTepuaJia
CrtpoeHue aToma. Xumuaeckuit anmeMeHT. AtoM. CocTaB aroma, M30TOMbBl. DJIEKTPOHHAsT 0007104YKa. DHEPreTHYeCKue ypPOBHH,
Ilepnoanyeckuii 3aK0H | TOypPOBHU. ATOMHBIE OpOUTANH, S-, P-, f- ameMenTsl. OCOOEHHOCTH pacIpeeNeHus SJIEKTPOHOB 10 OpOuTa-
u [lepnoanueckasn JSIM B aTOMax MaJjibIX M OOJIBIINX NEPUOA0B. DJIEKTPOHHAS KOHPUTYypallKs aTOMOB. 10

CHCTEMA XUMHYECKHX
3JIEMEHTOB
JI. 1. MeHaejieeBa

[lepuoanueckuit 3axkoH u Ilepuoanueckas cucrema xumuueckux sneMeHToB J.M. MenneneeBa. CBsi3b nepu-
OJIMYECKOT0 3aKoHa M [leproaudeckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXK-
HBIX BEIECTB I10 TPyNIaM M mepuoAaM. 3HadeHUE MEPUOIUISCKOTO 3aKOHA U CUCTEMbI XUMHUYECKHUX JJIEMEH-
ToB JI.11. Menneneesa B pa3BUTUU HAYKU.

Jlemoncmpayusa. Buapl Tabnun «Ilepuonnueckas cuctema xumudeckux smeMenToB J1. V. MenneneeBa»




Tema 6.2
CTtpoeHue BemlecTna.
MHuoroo0pa3ue Be-
1eCTB

Coaep:kaHne y4e0HOr0 MaTepHaJja

Crpoenue BemiecTBa. XuMU4ecKas CBs3b. Buibl (koBaJIeHTHasl HEMOJISIpHAst U NOJIsIpHAsi, HOHHAs!, MeTaJlJInye-
CKasl) 1 MeXaHU3Mbl 00pa30BaHMsI XUMHUYECKON CBSI3U (0OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). Bogopoanas
cBsA3b. BasleHTHOCTB. DekTpooTpunaTenbHOCTh. Crenens okucieHusa. Katnonsl 1 annonsl. Benectsa Mose-
KYJISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUS 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIbI KPUCTAIUIMUECKUX
pelieTok u cBoiicTsa BemecTs. [lonsaTue o aucnepcHsix cucreMax. Mctunable pactBopsl. KomyecTBeHHbIE
XapaKTepUCTHKH PacTBOPOB (MaccoBas JI0Jis BeliecTBa B pacTBope). Kiaccudukanus HeopraHMueCKuX COeIu-
Henui. HoMeHKIIaTypa HEOpraHM4eCKMX BEIIEeCTB.

Tema 6.3

XuMHYecKkHre peakuuu

Coaep:kaHue y4e0HOIr0 MaTepHuaJja

Xumnueckas peakuus. Knaccudukanuns XUMHYECKUX peakifii B HEOPraHMUECKOW U OpraHMueCKOl XUMUH.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH COXPAHEHHUS U NPEBPAILCHUS SHEPTUU NPU XUMUYECKUX PEaKLIUsX.
CKOpOCTb peakiuu, € 3aBUCUMOCTb OT pa3IuyHbIX (HakTopoB. CKOPOCTh pEaKIiy, €€ 3aBUCUMOCTb OT pa3iIny-
HBIX (hakTOpoB. OOpaTHMBbIE PEAKIIHH.

Xumnueckoe paBHoBecre. DaKkTopbl, BAUSIONME Ha COCTOSHUE XuMHUyeckoro paBHoBecus. [lpunnun Jle [a-
TeJsbe. DIIEKTpoNIUTUIecKas auccounanysi. CuiabHbIE U ciladble 271eKTpoauThl. Cpesa BOJHBIX paCTBOPOB Be-
IIECTB: KUCIIasl, HeUTpaibHasi, 1menodHas. Bogopoauslil nokasatens (pH) pactBopa.

Peakuuu noHHoro oOMeHa B OpraHM4YecKoil 1 HeopraHuueckoi XuMuu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu. [ToHsiTHE 00 3JEKTPOoJIN3e paciIaBOB M pacTBOPOB couiel. [IpruMeHeHe 1eKTpoIn3a.

12

PA3JIEJI 7. HEOPTAHUYECKASA XUMUA

Tema 7.1
MeTaibl

Conep:kanue y4eGHOro MaTepuasia

Meransl. [Tonoxenue meramios B [lepuoanueckoi cucreme xumuueckux anemeHToB . M. Menneneesa.
Oco0eHHOCTH CTPOCHHS IJIEKTPOHHBIX 000J109€K aTOMOB MeTa/lIoB. O0mue (hu3nvdeckrue CBOMCTBa METAJIJIOB.
[Ipumenenune MeTamuioB B ObITY, Ipupoze U TexHuke. CIIaBbl METAIOB. DJIEKTPOXUMHUYECKUH Psijl HApsKe-
Huii MetaiuioB. O0mMe crnocoObl moaydeHust MetayioB. Metaimyprust. Kopposust metamoB. CriocoObl 3a1uTh
OT KOpPpO3UH.

OO61mas xapakTepycTHKa MEeTauIoB riaBHbIX noarpynin (IA — rpynmna, IIA-rpynna) [leproanueckoit cucrembl
XUMHUYECKHX 3JIEMEHTOB. AmoMUHUI. AM(pOoTepHbIe CBOCTBAa OKCHA U THPOKCHU/IA ATFOMUHHUSL.

O6mas xapakTepucTiKa MeTauioB no0ouHbix rpynn (b-rpynm) [leproanueckoit cucTeMbl XUMUYECKUX 3J1e-
MEHTOB: MeJlb, IINHK, XPOM, Kese30. Baxkneilue coenHeHns METauI0B (OKCHIbI, THPOKCHU/IBI, COJIH).
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Tema 7.2

Hemerayabl

Conaep:xxanue y4e0HOIro MaTepuaJia




Hewmeranel. [lonoxenue HeMerauios B [lepuoaudeckon cucteme xumudeckux 31neMeHToB 1. 1. Menneneesa
1 OCOOCHHOCTH CTPOEHHUS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAILIOB.

AmoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, (hocdopa u yriepoaa). 8
XHUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, (hochopa, yriiepoaa u KpeMHHS ).
OKCI/IIH:I HEMCETAJIJIOB. KchoponconepmamMe KHCJIOTHI. BOI[OpO,Z[HLIe COCAUHCHUA HEMCTAJIJIOB.
Tema 7.3 Copaep:xkaHue y4eOHOI0 MaTepHuaja
Cas3b Heopranunueckue u opranndeckue KuciaoTel. Heopranmueckue u opraHndeckue OCHOBaHUS. AMQOTEpHbIE
HECOPraHN4€CKUX " HCOPraHNM4CCKUC N OPraHuv4CCKUC COCINHCHM. T'eneTnyeckas cBA3L HCOPTaHNUYCCKUX U OPTraHNUYCCKUX BEC- 2
OpPraHu4yecKux IECTB
BellEeCTB
PA3JIEJI 8. XUMMUS U )KU3Hb
Coaep:kaHue y4eO0HOr0 MaTepHaJja
Tema 8.1 Ponp xumum B oOecrieueHnn SKOJIOTHIECKON, JHEPTreTUIECKON U MUIIEBOW 0€30MMacHOCTH, PA3BUTHH MEIUIIH-
XHuMHA U KU3Hb geLIIoHsTHE O HAaYYHBbIX MCTOAAX NMO3HAHUA BCUHICCTB U XUMUUCCKUX peaKuHﬁ.
[IpencraBnenust 06 0OIMIKMX HAYYHBIX MPUHIMIIAX TPOMBILIUIEHHOTO MOJIYYEHHs BaXKHEUIINX BEUIECTB (Ha MpHU- 4
Mepax MPOU3BOJICTBA AMMHAKa, CEPHON KUCIOThI, METAHOTA).
UYenoBek B MUpPE BEILLIECTB, MATEPHAJIOB U XUMUYECKUX PEAKIUii: XUMUS U 3[JOPOBbE UEIOBEKA: MpaBuia uc-
MOJIb30BaHMS JICKAPCTBEHHBIX MPENapaToB; MpaBuiIa 0€30MaCHOI0 HCIIOIB30BaHMS MIPENapaToB OBITOBOM XU-
MHUU B IOBCE/IHEBHOM JKU3HU. BbITOBAsi XMMUUECKasi TpaMOTHOCTb.
IIpomexyTOUYHAS aTTECTALMSA 6
UTOroO: 120




6. YHEBHO-METO/INYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. IlepeyeHb OCHOBHOI M JONMOJHUTEJIbHOU y4eOHOI JUTEPATYPbl, HEOOXO0AH-
MO IJISl 0CBOEHM Sl JUCHMUILIUHBI:

6.1.1. OcnoBHas quteparypa (ABC «PykoHT»):

1. Ta6puensu O.C. Xumus: 10 kiacc: 6a30BbI YPOBEHb [DJIEKTPOHHBIN pecypc]:
yueOnuk / N.I'. OctpoymoB, C.A. Cnaakos; O.C. I'aGpuensn. —Mockpa: U3naremns-
ctBO «IIpocBemenue», 2023 — 126 c.

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1
NilsInR5c¢CI6IkpXVCJI9.eyJuY W11l10i0JHQuUNCx0LrQvtC8liwiY X VkIjoiaHROcH

M6Ly93d3cuY2tiaWlucnUvIiwidWIkIjo1YmlibGlvX2Inc2hhQG1haWxydSIsImF]Y

2Vzcyl6ImZ1bGwiLCJleHAIOJE3MDIwWMjQ4MTB9.4cIcGtwkSEY XaAp04£X61Jn
nGFeS XVzNxCFEIMci Gk

2. T'abpuenssu O.C. Xumus: 11 kimacc: 6a30BbI ypOBEHb [DIEKTPOHHBIA pecypc]:
yueOnuk / .I'. OctpoymoB, C.A. Cnaakos; O.C. I'abpuensn. -Mocka: M3narens-
ctBO «IIpocBemenune», 2023 — 126 c.

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOi1JIUzI1
NilsInRS5cCI6IkpXVCJ9.eyJuY W 111joi0JHQuUNCx0LrQvtC8liwiY X VkIjoiaHROcH

M6Ly93d3cuY2tiaWlucnUvIiwidWIkIjo1YmlibGlvX2Inc2hhQG1haWxydSIsImFjY

2Vzeyl6lmZ1bGwiL.CJleHAIOJE3MDIwMjQ40Th9.BfzrJSbsxLNgDjUOX EKFIlv
DeX3bcG32Pllzr7_D5F4

6.1.2. lonostHuTE ILHAA JIUTEpPaTypa:

1. lMMoammBanoBa A.K. Xumus: yue6noe nocodue / A.K. [Togmmusanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monogexusii: M3n-so Upl'AY, 2022-264 c. —
Tekcr amekTpoHHBIN // DnexkTponHas oubnmnorexka Mpkyrckoro 'AY. — Pexum no-
ctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

2. lMopmmBanora A.K. Xumus: yueonoe nmocooue / A.K. [Togmmusanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: M3n-so Upl'AY, 2021-322 c. —
TekcT anexkTpoHHbIN // DnexkrponHas oubnuoreka Mpkyrckoro 'AY. — Pexum no-
ctyma URL: http://195.206.39.221/fulltext/i_032966.pdf

3. llonmuBanosa A.K. Xumus: yueoHoe ocooue / A. K. I[loammuBanosa; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "N3aaTenbCKo-KHUTOTOPTOBBINA IIEHTP
Komoc-c", 2022. — 180 C. Pexum JOCTyTIa: URL:
http://195.206.39.221/fulltext/i 033415.pdf.

4. IlpakTUKyM 1O TUCHMIUIMHE «XuUMUs» Mg cTyAaeHToB koitemka CIIO ouHoro u
3a04HOro (hopMm oOydeHHil Uil Bcex criennanbHocTeil 1 kypcea (6a3a 9 ki) / cocraBu-
tenb: A.C. BacunbeBa - Upkyrck: U3n-so 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. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHON ceTn HH-
TepHeT, He0OXOAMMBIX /IJIsl 0CBOEHUS TUCIUIJIMHBI:

1. UpkyTckuii rocy1apCTBEHHBIN arpapHblii YyHUBEpPCUTET MMEeHU A.A. ExxeBckoro
http://elib.irsau.ru

2. DnexkTpoHHO-0MbmoTeuHas cucrema «Jlanp»http://www.e.lanbook.com

3. DnexTpoHHO-OubMMoTeyHas cucrema «PykonT» http://lib.rucont.ru

4. Poccuiickas anexkTpoHHas mikoiia https://resh.edu.ru/

6.3. IlepeyeHp y4eOHO-METOAUYECKOT0 O0ecCIeYeHHU ISl CAMOCTOSITEIbHOM pa-
00ThI 00y4YaKOLIUXCS 10 AMCHHUIIMHE:

1. Ta6puensu O.C. Xumus: 10 kiacc: 6a30BbI YPOBEHb [DJIEKTPOHHBIN pecypc]:
yueonuk / .I'. OctpoymoB, C.A. Cnaakos; O.C. I'abpuensn. —Mocksa: M3narens-
ctBO «IIpocBemenuner, 2023 — 126 c.

Pexum nocryna:

2. T'abpuensa O.C. Xumus: 11 kmacc: 0a30BBIA ypOBEHBb [DIEKTPOHHBIA pecypc]:
yueonuk / .I'. OctpoymoB, C.A. Ciaakos; O.C. I'abpuensn. —Mocksa: M3narens-
ctBO «IIpocBemenue», 2023 — 126 c.

Pexum nocrymna:

3. [TogmmBanosa A.K. Xumusi: yueonoe nocobue / A.K. Iloammsanona ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexnsiit: 3n-so UpI'AY, 2022-264 c. —
Tekct anexkTpoHHbIH // DnekrponHas oudnuorexka Upkyrckoro 'AY. — Pexum no-
ctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

4. ITonmmBanoBa A.K. Xumus: yue6noe nocodue / A.K. [Togmmusanosa ; MpkyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Momnoaexusiii: U3g-so Upl'AY, 2021-322 ¢. —
TekcT anmekTpoHHbIN // DnekTponHas oubnuoreka Mpkyrckoro 'AY. — Pexxum no-
cryma URL: http://195.206.39.221/fulltext/i_032966.pdf

5. [TogmmuBanoBa A.K. Xumus: yueoHoe mocodue / A. K. IlogmmBanora; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "M3naTenbCKko-KHUTOTOPTOBBIN HEHTP
Komnoc-c", 2022. — 180 c. Pexum noctyna: URL:

http://195.206.39.22 1 /fulltext/i 033415.pdf

6. [IpakTUKyM MO JuCHUIUIMHE «XUMUS» s cTyaeHToB Kojuiemka CIIO ouHoro u
3a04HOro (hopm oOydeHHil Uil Bcex criennanbHocTeil 1 kypcea (6a3a 9 ki) / coctaBu-
tenb: A.C. BacunbeBa - Upkyrck: U3n-so Upkyrckoro I'AY, 2024. - 41 c.

6.4. Ilepeyenbp MH(POPMALUOHHBIX TEXHOJOTHM, HCMOJb3YEeMBbIX NPH OCY-
IIEeCTBJICHUH 00pa30BaTEJbHOIO MIPOLecca 10 AUCHHUILIHHE:

B npouecce neKIMOHHBIX U IPAKTUYECKUX 3aHATUN UCIIOJIB3YETCs CIEAYIOIIee
JULIEH3UOHHOE IPOorpaMMHOEe obecrieueHrue U HHPOPMAILMOHHbBIE CIIPABOYHbBIE CUCTE-
MBI

Ne ni/m HaHMeHo:g:cnneegg({);f[aMMﬂoro Horosop Ne, nata, opranuzanus
Jlunen3nonHoe mporpaMmmHoe oOecrieueHne
1  [Microsoft Windows 7 AKT Ha nepenauy npaB H-0005792 ot 08.06.2011 roma
2 [Microsoft Office 2010 IAKT Ha nnepenaydy npaB H-0005792 ot 08.06.2011 roxa



http://elib.irsau.ru/
http://www.e.lanbook.com/
http://lib.rucont.ru/
http://195.206.39.221/fulltext/i_033415.pdf
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CBoOOaHO pacmpocTpaHsieMoe IPOrpaMMHOE O0ecTIieUeHUE
1  |Adobe Acrobat Reader CB00O0aHO pacnpoctpansemoe 10
2 |LibreOffice 6.3.3 CB0O0aHO pacnpoctpansemoe 110
3 |Google Chrome 86.X (Be06-0Opay3ep) |[CBoOogHO pacnpoctpansemoe [10
4  |Opera 72.x CBoOoaHO pactpoctpansemoe 110
5  |Mozilla Firefox 83.x CB0o0O0aHO pacnpoctpansgemoe 110

7. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOMH BA3blI,
HEOBXOAUMOU AJIs1 OCYUECTBJIEHUS OBPA30OBATEJBHOI'O

MPOLIECCA MO JUCLHUNJIUHE

/1

HaunmenoBanue
000pyI0BaHHBIX
yueOHbIX KabuHe-
TOB, JJabopaTopuit

U Ip. OOBEKTOB
TUTSL IPOBE/ICHUS
Y4eOHBIX 3aHATHIA

OcHoBHOE 000pyI0BaHUE

d)opMa HCIIOJIB30Ba-
HHA

bubnuorexa,
Ayn. 123

Cneuunaan3upoBanHas Medesb: 3ain Nel: cto-
bl - 46 1WT., cTyJbs - 79 wT. 3an Ne2: cTossl - 6
IT., CTOJI YIJIOBOM - 4 IIT., CTYyJibs - 17 mT. 3an
No3: ctynbs -50 mT., cTOABI - 28 IT.
Texnuuyeckue cpeacTBa 00y4eHmsi: KOMIIbIO-
Tepbl Ha 0ase mpoueccopa Intel o0benMHEHHBIX
B JIOKQJIbHYIO C€Th M UMEONIUX aoctyn B "Un-
repHet", noctyn k BJ1,9b, 9K, Koncynbrant-
[Lroc, OBC, DOUC. 3an Nel: moHuTOp
Samsung - 21 mwt., cucTeMHbIi OJIOK - 2 WIT.,
crcTeMHBIH 010K DNS - 1 mT., CHCTEMHBIN
610k In Win - 18 ., npuntep HP Lazer Jet P
2055 - 2 wr., ckanep Epson v330 - 1 ., kce-
pokc XEVOX - 1 mr. 3an Ne2: Teneusop
Samsung - 1 wrT., Mmonutop LG - 1 wr., cucrem-
HbIi 010K In Win - 1 wit., ckanep - 1 mir.,
npoektop Optoma - 1 mr, 3kpaH - 1 wt. 3an
Ne3: MoHuTOpHI Samsung - 11 mIT., MOHUTOPEI
LG - 2 wrt., cuctreMHubli 010k In Win - 12 mr.,
cucTeMHbI 070K - 1 mT., mpuntep HP Laser Jet
P2055.

CnucoxkIIOnakomnbioTepe: Microsoft Win-
dows 7, Microsoft Office 2010, LibreOffice
6.3.3, Adobe Acrobat Reader, Mozilla Firefox,
Opera, Google Chrome.

bubanoTeka, YuTaIb-
HBIE 3aJIbL. ISl MIPO-
BEJICHUS KOHCYJIbTa-
LIMOHHBIX U CAMOCTO-
SITEJIbHBIX 3aHATHH;
BaHATUN CEMUHAPCKO-
ro TUIa, UHIUBUIY-
QIIBHBIX KOHCYJIbTA-
L1, KypCOBOTO
[TPOEKTUPOBAHHUS (BbI-
MOJIHEHUSI KyPCOBBIX
pabor).

Ayn. 311

Crnenunajau3upoBaHHas MedesIb: CTOI J1adopa-
TOPHBIN - 8 mT., TabypeT - 16 mT., CTOJ Mpemno-

maBaTens - 1 mt., cTya openojaasaress - 1 mr.,

YaeOHas ayuTopus
IJIS1 TPOBEJICHUS 3aHSI-
TUU JIEKIIUOHHOTI'O TH-




ITOCcKa MeaoBas - 1 mrT.

JlaGopaTopHoe 000pya0BaHue: TUCTUILIATOD
BOABI Simax - 1 mT., BRITSHKHOU mKad — 1 mT.
YyeOHo-HArJISITHELIE TIOCOOMS.

a, CEMUHAPCKOI0 TH-
a, TPYHIOBBIX
KOHCYJIbTaL[UH, TEKY-
[IETO KOHTPOJIA U IPO-
MEKYTOYHOM aTTecTa-
LU

Cnenmnanu3npoBaHHas Medesib: CTOJ J1a0bo-
paTopHblii - 17 mrt., Tabyper - 30 mwT., cTON
npenogaBaTesis - 1 WT., CTyJ NpenojaBaTess -
1 mrT., mocka MeaoBas - 1 miT.

YueOHast ay IuTOpus
IJ1s1 TPOBEJICHUS 3aHSI-
TUU JIEKIIMOHHOI'O THU-
Ma, CEMUHAPCKOro TH-

6600 - 1 mT., meiikep nadoparopusiii [13-6500
0e3 Harpesa - 2 WrT., MyQenbHbliil mkad MII-
2YM — 1 wir., niura HarpeBatenbHas ES-
HS3560M - 1 mit., KOJIEKIUs MUHEPaTbHbBIX
ynoOpenuit — 3 wr., meikep — 1 wr., pH «Axk-
BwioH» — | wT., pH nonomerp «kcnept 001»
— 1 ., nonspumerp kpyrosoit CM-2 - 1 mir.,
pedpaxTometp - 1 mrT., 1abopaTopHas mocyaa,
XUMUYECKUE PEAKTHUBBI.

Ayn. 312 JIaGopaTopHoe 000pyI0BAHME: BLITSDKHOM  [1a, TPYIIIOBBIX
mkad — 1 wr., 1aboparopHas nocyaa, XMMHU4e- [KOHCYJIbTAallUM, TEeKy-
CKUE PEaKTHBBHI. IIIET0 KOHTPOJIS U 1PO-
YyeOHo-HArJISITHELIE IOCOOMS. MEXKYTOYHOM aTTecTa-

188207

Crnenuaau3npoBaHHas Mebesib: cTOJ Jabopa- |YuyeOHas ay iuTopHs
TOPHBIH - 16 1mT., TaOypeT - 32 mT., CTOJN pe-  [1JIs MPOBEICHUS 3aHs-
nojasatens - 1 mT., cTyn npenogasareist - 1 (TUi JIGKLIMOHHOTO TH-
IIT., JOCKa MesoBas - 1 miT. a, CEMHUHAPCKOro TH-
TexHnuyeckue cpeacTBa 00yUeHHsI: SKpaH ra, IpyNIOBBIX

Ayn. 316 Screen Media - 1 wr., mpoextop Acer p1101 - 1 KoHCY/IbTALM, TEKY-
IIT. [11er0 KOHTPOJIS U IIPO-
JladopaTopHoe 000opyaoBaHue:1abopaTopHas MEXYTOYHOM aTTecTa-
[0Cy/1a, XHMUUECKUE PEaKTHBbI, BBITSDKHOW MU
mkad — 1 wr., mydensHast neub CHOJI — 1 mT.
YyeOHo-HArJISITHELIE IOCOOMS.
Crnenmnanu3npoBaHHas MedesIb: CTOJ Mpeno- |YuyeOHas ayiuTopus
naBatens - 1 mrT., cTyJ npenogasartens - 1 WT., |11 NpoBeaeHUs 3aHs-
CTOJ yueHuueckui - 10 wr., Tadbyper - 20 wT., [TUi JIEKIHUOHHOTO TH-
TocKa MeJtoBast - 1 miT. na, 3aHATUI ceMuHap-
JlabopaTopHoe 000pya0BaHUe: BBITSKHOM CKOT'O THIIa, KypCOBOTO
mkad — 1 mr., Becbt BK-600 — 1 mT., 5kCcMKka-  [IpOeKTHUpOBaHHMs (BBI-
Top — | MIT., aHANMKU3aTOP BOJIBTAMIIEPOMETPH-  [[TOJTHEHUS] KYPCOBBIX
yeckuit TA-Lab - 1 wt., poTosnekrpokonaopu- padot), rpynnoBbIX U
meTp @OK — 56 — 1 wT., cnexkTpodoTomeTp WMHIUBUAYaJIbHbBIX

Ay 417 [15-5300BU - I wrt., MmarauTHasa Memainka [19- [KoHcynbTanumi, TeKy-

IIIEr0 KOHTPOJIS U IPO-
MEXYTOYHOH aTTecTa-
1017078




8. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CTUTLIAHBI

KonTposns u o1ieHKa pe3yiabTaTOB OCBOCHUSA AUCHMIUIMHBI OCYILECTBISECTCS
npenojaBaTeyieM B MPoIecce MPOBEACHUS MPAKTUUECKUX 3aHITUM, BBIIOTHEHUS 00Y-

YarOIMMUMHACS HHAWBUAYaJIbHBIX 3aI[aHI/II>'I U TCCTUPOBAHMUA.

Pe3yabTarnl 00y4yeHus
(ocBOEHHBbIE YMEHUSI U 3HAHUS)

DopMbI U METOBI
KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00yue-

HHUSA

Ymemy:

- Ha3bIBaTh: U3YUYCHHBIC BEIIECTBA MO TPUBHAIBHOU WM MEKTyHApO/I-
HOIl HOMEHKJIaType;

- ONpPEAEIATh: BAJICHTHOCTh M CTEIEHb OKUCIEHUS XUMHYECKUX dJie-
MEHTOB, TUIl XUMHUYECKOW CBSI3U B COCAMHEHUSX, 3aps] NOHA, OKUCIIH-
TEIb U BOCCTAHOBUTENb, MPUHAJJICKHOCTh BEIIECTB K Pa3HbIM KJjlac-
caM HEOPraHWYECKHX U OPraHUYECKUX COEIMHEHHUI;

- XapaKTepPU30BaTh: FJIEMEHTHI MAJIBIX TIEPUOJIOB MO UX IMOJOKEHHUIO B
[Tepuoanueckoii cucreme JI.1. Menneneena;

- o0mue XWUMHUYECKHE CBOWMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPTaHUYECKUX COECTMHEHMIA;

- CTpOEHHE U XMMHYECKHE CBOMCTBA M3YUYEHHBIX HEOPTAaHMUECKUX U
OpPTraHUYECKHUX COETMHEHUI;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTpOe-
HUS, IPUPOTY XUMHUUECKON CBSI3U (MOHHOW KOBAJIEHTHOM, MeTauinye-
CKOH U BOJOPOJIHOI), 3aBUCUMOCTb CKOPOCTU XUMHUYECKON peakluu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB;

- MPOBOJUTH: CAMOCTOSTEIbHBIM TMOUCK MH(OpMAIMK ¢ UCTOIH30Ba-
HUEM pa3IUYHbIX HCTOYHHKOB (HAYYHO-TIOMYJSPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

- UCMOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU Ul 00pabOTKH U Tmepe-
nadu WHGOPMAIIUU U €€ MPEICTABICHUS B pa3IMIHBIX (popmax;

- CBSI3bIBaTh: M3yYEHHBIA MaTepuaj co cBoel mpodeccnoHanbHOM ne-
SITEJIbBHOCTBIO;

- pemiath: pacyeTHbIE 33Ja4u 0 XUMUYECKUM (opMyJiaM U ypaBHEHHU-
SIM;

- HCIIOJIb30BaTh MPUOOPETEHHBbIE 3HAHMUS U YMEHHSI B MPAKTUYECKOM
JIeATEIIbHOCTH M MIOBCETHEBHOM JKU3HHU.

Suameo:

- Ba)XKHEHIIHME XWMHUYECKHE ITOHATHS: BEIIECTBO, XMMHUUYECKHUH 3Iie-
MEHT, aTOM, MOJIEKYyJIa, OTHOCHTCIIbHBIC aTOMHAs M MOJICKYJIApHas
MaccChl, MOH, aJUIOTPOIHS, U30TOIbI, XUMUYECKasI CBA3b, IJIEKTPOOTPH-
1IaTeIbHOCTh, BaJCHTHOCTh, CTENEHb OKHCIICHHS, MOJIb, MOJIApHAs
Macca, MOJISIPHBI 00beM T'a3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKY-
JSIPHOTO U HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPBI, JICKTPOIUT U He-
AJIEKTPOJUT, DJIEKTPOJIUTUYECKAs JUCCOLMALMSA, OKHUCIUTENIb U
BOCCTAHOBUTEJIb, OKHUCJICHHUE W BOCCTAHOBJICHHUE, TEIUIOBOU 3(dekT
peaKIi, CKOPOCTh XUMUUYECKOW PEaKIny, KaTaau3, XUMHUUYECKOE paB-
HOBECHE, YIIICPOAHBIN CKeNeT, (DYHKIMOHAJIbHAS TPYIIa, H30MEpHS,

Tekymas aTrecranms:
Orenka ppoOHTAIBLHOTO
orpoca.

Onenka 1abopaTopHOTO
OTIBITA.

O1eHKa XUMHYECKOTO
UKTAHTA.

OrreHKa MPaKTUIECKUX
pabor.

Orenka perieHus 3a-
nad.

OueHKa TeCTOBBIX 3a-
JAHWI 1O pas3zenam.

[IpomexyTounas arre-
CTalMsl: 9K3aMEeH




TOMOJIOTHS;
- OCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHUS MacChl BEIIECTB, MOCTOSH-
CTBa cocTaBa BellecTs, [lepuonnueckuii 3akon [[.11. Menneneena;

- OCHOBHBIE TEOPUU XUMUU, XUMUYECKON CBSI3U, NEKTPOIUTUUECKOM
JUCCOLMAIINH, CTPOEHHSI OPraHUYECKUX U HEOPraHMUYECKUX COEJIMHE-
HUIA;

- BXHEWIIME BEIIECTBA U MaTepHajbl: BaKHEHIINE METAJJIbl U CIUIa-
BbI: CepHasi, COJIsiHas, a30THAs M YKCyCHasl KHCIOTBI, OJaropojHble
ra3bl: BOJOPOJ, KUCIOPOI, TaJOTEHBI, IIIEJIOUHbIE METAJUIbI, OCHOBHBIE,
KHUCJIOTHBIE U aM(pOTEepHbIE OKCUbI U TUAPOKCUIBI, IIEJIOUH, YTICKHUC-
JIBIA ¥ yTapHBIN I'a3bl, CCPHUCTHIN ra3, aMMHUaK, BOJa, IPUPOIHBIN Ias,
MeTaH, 3TaH, STWJIEH, alleTHIEH, XJIOpUJ HaTpus, KapOOHAT U TUIPO-
KapOoHaT HaTpus, kapooHAT U ¢ochaT KaablMsi, OSH30J, METaHOI U
ATaHOJI, CIIOKHBIE d(UPHI, KUPBI, MbLIA, MOHOCAaXapubl (TIIOKO3a),
nucaxapuabl (caxaposa), moiucaxapuabl (Kpaxman H IeJUTI0NI03a),
AQHWIWH, aMUHOKHUCIIOTHI, O€JKH, UCKYCCTBEHHbIE U CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCBI.




Pabouast mporpamma cocTaBlieHa B COOTBETCTBHH ¢ DenepaabHBIM TOCYIapCTBEH-
HBIM 00pa30BaTENbHBIM CTAHJAPTOM CPEIHEro MpodeCcCHOHATHHOTO 00pa30BaHMS

(®I'OC CIIO) no cnenuanbroctu 21.02.19 3emieycTpoiicTBo.

!
[Iporpammy coctaBwi: ~ —— mpenoaaBaTenb BacuiabeBa A.C.

(noonucv) (donxcnocms, U.0. ©amunus)

[Iporpamma omoOpeHa Ha 3acedaHUM MPEIMETHO-IIUKIOBOM KOMHCCHUHU COLIMAJIBHO-
SKOHOMHUYECKUX JTUCHUILIAH NpoTokoa Ne 7 ot «16» mapra 2026 r.

[Ipencenarens [TIIK Jonrux O. B.

(noonucs) (U.0. Pamunus)




