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1. IEJN U 3AJAYU OCBOEHUA AUCIHUIIJIMHBI

Ilein ocBOeHMS IMCHUIITUHBI:

- ajanTanus o0yJyaroumxcs K yCJIOBUSIM IMHAMUYHO pa3BUBAOILErocs Mupa, Qpop-
MHUpPOBAaHUE MHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO0Opa30BaHUIO, CO-
TPYJHUYECTBY, CAMOCTOSITEJIbHOMY INPUHATHIO I'PAMOTHBIX PELIEHUII B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

- ¢opMupoBaHue y OOydaroIIMXCsl KIIOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEH-
Ui), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE IS Pa3IMYHBbIX BUIOB JEATEIBHOCTH: pe-
HIeHus npo0seM, MOUCKa, aHanu3a 1 00padoTKu nHGOpMaIuU, HEOOXOAUMBIX TS TTPH-
oOpeTeHus onbITa AEATENBbHOCTH, KOTOPAsi 3aHUMAET BA)KHOE MECTO B O3HAHUU XUMHUH,
a TakKe JJI OLICHKU C MO3ULHUN 3KOJIOTMUECKO 0€30MacHOCTH XapaKTepa BIMSHUS Be-
[IECTB M XUMHUYECKHUX MTPOLIECCOB HA OPTraHM3M YEJIOBEKA U MIPUPOJHYIO CPENY;

- pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, MHTEIJIEKTYAbHBIX U TBOPYECKUX CIIOCO0-
HOCTEN 00y4aroUIMXCsi: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOPETAaTh HOBBIE 3HAHMSI IO
XMMHUU B COOTBETCTBUHU C JKU3HEHHBIMHU MOTPEOHOCTSIMM, UCIOJIb30BATH COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JJIs TIOMCKa U aHaju3a Y4eOHOW W Hay4YHO-NIOMYJISIpPHON
UHPOpMAaLIK XUMUYECKOTO COIEP KaHuUS;

- (opmupoBaHUE U pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOTO M JIOTUYECKOTO
MBILIUICHNS, HaOII0AAaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUNA XUMUYECKOTO IKCIIEPH-
MEHTA;

- BOCTIUTaHUE y o0ydaromuxcst yOexk1EHHOCTH B TYMaHUCTHYECKON HaIlpaBJICHHO-
CTH XMUMUH, €€ BaXKHOU PO B PEIICHUH TTIOOATBHBIX NPO0JIEM palliOHATBHOTO IPHUPO-
JIOTIOJIb30BAHMSI, TIOTIOJHEHUSI SHEPIETUUECKUX PECYPCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHS; OCO3HAHUSA HEOOXOAUMOCTH OEPEKHOI0 OTHOLIEHUS K MPUPOJE U CBOEMY
3I0POBbIO, & TAKXKE MPUOOPETEHMs OMbITA MCIOJb30BAHUSA MOJYUYEHHBIX 3HAHUW IS
OPUHATHUS TPAMOTHBIX PEIICHUI B CUTYallUsX, CBA3aHHBIX C XUMUUYECKUMU SIBJICHUSIMHU.

_OcHoBHast 321242 OCBOEHMSI JTUCUHIINHDIL:

OCBOCHHME TOJXOJIOB K OMNPENENECHUI0 COJIEPKaHHUS W TOCTPOCHUS NperMeTa
npeaycMaTpuBaroT GOpMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX EUCTBUM, UMEIOMUX Oa-
30BO€ 3HAYEHUWE I PA3IUYHBIX BHUJIOB JCATEIHHOCTHU: PEIICHHS MPOOJieM, TOWCKA,
aHanu3a u 00paboTKu MH(POpPMAIUK, HEOOXOIUMBIX JJIsi IPUOOPETCHUSI OTIBITA TIPAKTH-
YECKOM U MCCIEN0BATEIBCKOUN IEITEIbHOCTH, 3aHUMAOIIEN Ba)KHOE MECTO B MO3HAHUU
XUMUH.

PesynbraTom ocBoenus auciuiuinibl BJ[.07 Xumus o0ydaronuMucs Mo Crelu-
anbHOcTH 09.02.12 TexHuueckas sKCIUTyaTalsi U COMPOBOXKACHUE MH(OPMAIMOHHBIX
CUCTEM SIBJIIETCS OBJIAJIECHUE OCHOBHBIM BHUAOM MNPOGECCUOHANBHOU JEATEIbHOCTH
(BIId) 1 cOOTBETCTBYIOUIMMU OOLIUMU U TPO(HECCHOHATBHBIMU KOMIIETEHIIUSMHU.



2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

JucuuminHa «XuMUsS HaXOIUTCA B CpeaHeM o001ieM oOpa3oBaHHUU 0a30BBIX
JTUCLUUIUIMH U3 00513aTEeNIbHBIX MTPEMETHBIX 00J1acTel y4eOHOTO TIJIaHa.
JucuuminHa uzydaetcsa Ha 1 kypce B 1 cemecTpe (ouHOE 0OydeHue).

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JAUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMMU PE-
3YJbTATAMUW OCBOEHHUSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

B pesynbrate 0cBOCHUSI AUCHUILIMHBI O0YYaIOIIMIICS JOJKEH OBIAJETh 3HAHUS-
MU U YMEHUSIMU B LIEJISIX IPUOOPETEHUS CIAETYIOMNUX KOMIETEHIUMN:

HaumenoBanue
KOMIIeTEeHIIUN IlnanupyemMsble pe3y/ibTaThl 00y4eHHs M0 JUCHUIINHE,
Kon (I1aHupyemble pe- XapaKTepu3ywiue dTanbl
3yJbTaThl 0CBOCHUS (popMupoBaHusa KOMIETEHIINH
oI11)
Oo0uue komnereHunu | B o6jgacTu 3HaHus U MoHUMaHus (A)




OK 07

ConeiicTBOBaTh COXpa-

HEHHMIO  OKpY’Karolen
cpenbl, pecypcocoepe-
KEHHUIO, IPUMEHSTh
3HaHHUA 00 H3MEHEHUU
KIUMaTa,  [PUHLUIBI
OepexIIMBOrO  IPOU3-
BOJCTBA, 3 (PEKTUBHO

JEHCTBOBATh B YPE3BBI-
YaNHBIX CUTYyaLUAX

3nams:

BaXHEUIIINE XMMUYECKHE TIOHSATHS: BEIIECTBO, XHUMH-
YEeCKUH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAs U
MOJICKYJISIPHAST MAacChl, HOH, AJUIOTPOTIHS, U30TOTIBI, XUMHUYECKAs
CBSI3b, BJEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTh, CTENEHb OKHC-
JICHUs, MOJIb, MOJISIPHAsT Macca, MOJSIPHBIM 00BEM Ta3000-
pasHBIX BEIECTB, BELIECTBA MOJIEKYJISIPHOIO U HEMOJEKYJISp-
HOTO CTPOCHHS, PACTBOPHI, DIIEKTPOJIUT U HEIIEKTPOIIHT, DIICK-
TPOJIUTUYECKAsT JAUCCOLMAIMS, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAHOBJIEHUE, TETJIOBOU 3 (HEKT peakuu, CKo-
POCTh XMMHYECKOH peakIiH, KaTalu3, XMMHYECKOe paBHOBE-
cHe, YIIIEpOJHBIA CKeNleT, QyHKIMOHAbHAS TPYTIa, H30Mepus,
TOMOJIOTHS;

OCHOBHBIC 3aKOHBl XMMHHU: COXPAHEHHUS MacChl Be-
I1eCTB, IIOCTOSIHCTBA COCTaBa BellecTB, Ilepuoauueckuii 3akoH
J.1. Menneneena;

OCHOBHBIC TEOPUU XMMHHU, XUMHUYECKOH CBSI3H, DJICK-
TPOJIUTUYECKON JMCCOIMALNN, CTPOCHUS OPTaHUYECKUX U
HEOpPraHMYEeCKUX COEIMHEHU;

BAKHEHIIME BEIIECTBA U MATEPUAJIbl: BAXKHEHIIINE Me-
TaJIJIbl U CILJIABBI: CEpHAasl, COJIsIHAs, a30THAS U YKCYCHasl KHCIIO-
TBI, OJIATOPOJIHBIC Ta3bl: BOAOPO/, KHCIOPO/, TAJIOTEHBI, IIEI0Y-
HbIE€ METaJUIbl, OCHOBHBIE, KUCJIOTHBIE U aM(pOTEPHbIE OKCUIBI U
THJIPOKCH/IBI, IIETOYH, YIIEKUCIBId W YrapHBIA Tra3bl, CEpHH-
CTBIH I'a3, aMMHaK, BOJa, IPUPOIHBINA ra3, MeTaH, 3TaH, 3TUJIEH,
alleTUIICH, XJIOPU HATPHs, KapOOHAT U THAPOKApOOHAT HATPUS,
kapOoHaT u pocdat KajabIus, OEH30J, METAaHOT M STAHOJ, CIIOXK-
Hble 3(UpBI, )KUPBI, MblJIa, MOHOCAXapuabl (TJIIOKO3a), Jucaxa-
puabl (caxaposa), moaucaxapuabl (Kpaxmani H eJUTI0I03a), aHH-
JIH, aMHHOKHCIIOTHI, OEJIKH, UCKYCCTBEHHbIC U CUHTETUYECKUE
BOJIOKHA, Kay4yKH, IUIACTMACCHI.

Ymemy:

- Ha3bIBaTh: M3YUYCHHBIEC BEILECTBA MO TPUBUAIBLHOW MM MEX-
JTyHapOJHOW HOMEHKJIATYPE;

- ONpEeNEeNATh: BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX
DIIEMEHTOB, THIl XMUMHUYECKOH CBSI3M B COCIMHEHHAX, 3apsil
MOHA, OKUCIIUTENb M BOCCTAaHOBUTENb, INPHHAUIEKHOCTh Be-
IIECTB K pa3HBIM KjaccaM HEOPTaHWYECKHX M OPraHUYECKHX
CO€IUHEHMI;

- XapaKTepPHU30BaTh: JIEMEHTHI MAJIBIX TIEPHOIOB IO UX TOJI0XKE-
Huto B [lepuonuueckoit cucreme JI.1. Menneneena;

- o0mIMe XMMUYECKHE CBOIMCTBA METANIOB, HEMETAJIJIOB, OCHOB-
HBIX KJIACCOB HEOPraHMUYECKUX U OPraHMYECKUX COEIUHEHU;

- CTPOCHHE M XMMHUYECKHE CBOMCTBA M3YYEHHBIX HEOpPTraHWYe-
CKUX U OPTaHUYECKUX COCTUHEHUH;

- OOBSICHATB: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS, IPUPOLy XMMHUUYECKON CBSI3U (MOHHOM KOBaJEHTHOH,
METaJUTMYECKOW U BOJOPOAHOM), 3aBUCUMOCTh CKOPOCTH XHUMHU-
YEeCKOM peakUUH U TOJIOKEHHE XMMHMYECKOI'O PaBHOBECHUS OT
pa3M4yHbIX (HaKTOPOB;

- IPOBOJUTh: CAMOCTOSTEIbHBIN MOUCK MH()OPMALIMK C UCTIONb-
30BaHUEM DPA3TUYHBIX UCTOYHHKOB (HAyYHO-TIOMYJISIPHBIX M3/a-
HUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

- MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH JIJIsl 00pabOTKU U
nepeaayn MHGOpMaIUK U ee NpeCTaBIeHNs B pa3IUuyHbIX (op-
Max;




- CBSI3BIBATh: M3yUEHHBIH MaTepuall cO CBOeH mpodeccroHab-
HOM JeSITEIIFHOCTRIO;

- pemaTh: pacyeTHBIE 3aJa4d MO XUMHYECKHM QopMmylaM Hu
YPaBHEHUSM;

- UCTIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPaKTHYC-
CKOM IeATEIIFHOCTH U ITOBCEIHEBHOM KU3HM.




4. OBBEM JUCHUIIJIMHBI B BAYETHBIX E/IUHUIIAX C YKAZAHUEM
KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCA C ITIPEITIOJABATEJIEM (I1IO0 BUJAM YYEBHBIX 3AHSI-
THIA) 1 HA CAMOCTOSITEJBHYIO PABOTY OBYUAIOIIIUXCA

Hroro akageMuuecKnX 4acoB JUCIUAIUINHBI COCTABIIET 82 YacOB.

4.1. O0bem TUCUMILIMHBI U BUABI Y4eOHOH padoThI

4.1.1. Ounas ¢popma o0y4eHus: cemectp — 1, Gopma KOHTPOJISL — IK3aMEH

Buj yue0Hoii padoThl O0Bem yacoB O0Bem yacoB
BCEro 1 cemecTp
MaxkcuMaJjibHasi HArpy3Ka JTUCHUIIHHBI 82 82
Oobs3aTesbHAst YacTh (BCEro) 76 76
B TOM YHCJIC: - -
Jlexumm (JI) 32 32
IIpakTraeckue padotsl (I1P) 44 44
CamocTosiTesibHasi padoTa: 6 6
IIpomexyTouHas aTTecTanus 6 6




5. COIEP)KAHWE YUYEBHOM JUCLIUITJIHBI

5.1. CoaepkaHue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM € YKA3aHUEM OTBEJCHHOI0 HA HUX KOJIMYECTBA YacOB
U BU/JIOB Y4eOHBIX 3aHATHI
5.1.1 Ounas ¢popma o0yueHust
HanMeHOBAHMe Coaeprxanue yueOHOro MaTepuaJa, 1a00paTopHblie padoThl H NPAKTHYECKHE 3AHATHSA, CAMOCTO-
TeJbHasi padoTa 00y4aroIuxcs, KypcoBas padora (IpoeKkT) O6bem yacos
pa3aesioB U TeM
(eciu npedycmompenvl)
1 2 3
PA3JEJ 1. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOW XUMHUH
Coaep:kaHue y4eOHOI0 MaTepHuaja
Tema 1.1 [Ipenmer opraHueckoil XUMUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAUYECHUE B MIOJYYEHUH HOBBIX BEUIECTB U
Mpeamer MaTepHaioB.
OPraHu4YecKOH Teopus cTpoenust oprannueckux coequaennii A.M. ByTtiepoBa, ee ocHoBHbIE mosiokeHHst. CTpyKTypHBIE Qop-
xumum. Teopus MYJIbl OpraHu4ecKuX BeulecTB. ['oMonorus, nzomepusi. XuMudeckasi CBsI3b B OpPraHU4E€CKUX COCTUHEHUSIX: 2
CTPOeHMS KpaTHbIE CBS3H, O- U T-CBsI3U. [IpencTaBnenue o KiacCupUKay OpraHudeckux Bemiects. HomeHkmarypa op-
OPraHHYecKuX TaHUYECKHUX COeUHEHHH (CUCTeMaTUyecKas) M TPUBUAIbHBIC Ha3BaHUS BAXKHEUILINX MpeACTaBUTENICH KJ1acCcoB
COeIUHEHU OpPraHMYECKHX BEIIECTB.
AM. BytiepoBa IIpakTHyeckune 3aHATHSA
Jlabopamopnuwiti onvim: 2
- MOJEIMPOBAHKNE MOJIEKYJ OPraHUYECKUX BEIIECTB.
PA3JIEJ 2. YIJIEBOJOPO/bI
Conep:xxanue yueOHOro MaTepuaJa
Tema 2.1 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — NIPOCTENIINE IPEACTABUTENN AJIKAHOB:
TMpexenbHbIe COCTaB, XMMHUYECKOE CTPOCHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKlMy 3aMEILEHUS U TOPEHUs ), HaX0- 2
YIi1eBo10pOABI JCHHUE B IIPUPOJIE, TIOJYyUEHUE U IPUMEHEHHUE.
Tema 2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psil. DTUIEH — NPOCTEUIINI [TPEICTAaBUTEND AJIKEHOB: COCTaB,
HenpenenbHble yrie- | XAMHUECKOE CTPOCHHE, ¢u3znyecKue U XMMHUYECKHE CBOMCTBA (peakUuu THAPUPOBAHUS, TaJIOT€HUPOBAHUSA,
BOJAOPOADL: ajlKeHpl | [HIPATAIH, OKUCTICHUS 1 MIOJINMEPU3ALMH ), HAX0XKICHHUE B IPUPOJIE, IOTYUYEHUE U IPUMEHEHHUE.
IIpakTn4yeckue 3aHATHS
JlaGopatopHslii onbIT «KaduecTBEHHOE onpeziesieHHe yriiepoja U BOJ0POoa B OPraHUYECKHX COSAUHEHHSX). 2
[TpakTuueckas pabota «Ilonyuenue sTueHa 1 U3yUYEHUE €TO CBOMUCTBY. 2

Coaep:kanue y4eOHOr0 MaTepuaja




Tema 2.3
HenpeneasHbie
YIJI€BOAOPOABI:
AJIKaJHEeHbl, ATKHHbI

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3, XUMHAYECKOe CTPOEHHUE, PEaKIUs MOJUMEPHU3AINH, TPH-
MEHEHHUE (U1 CUHTE3a IPUPOAHOTO U CHHTETUYECKOT0 KayuyKa 1 Pe3UHBbI).

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psifl. ALIETUIICH — MPOCTEUIINI TpeICTaBUTEINb
QJIKUHOB: COCTaB, XMMHUYECKOE CTpOCHHE, (U3NYECKUE U XMMHUYECKHE CBOICTBA (peakuy r'UApUpOBaHus, Ta-
JIOT€HUPOBAHUS, THAPATALIMU, TOPEHUS1), HAXOXKACHUE B IPUPOAE, MOTYUYEHUE U TPUMEHEHUE.

IIpakTHyecKue 3aHATHS

PacueTrHble 3agauun:
- 110 YPaBHEHUIO XMMUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMUECTBAa UCXOHOTO BEIIECTBA WU MPOAYKTA pe-
AKITMH 11O U3BCCTHBIM MAcCCCE, O6T:éMy, KOJII/I‘-IGCTBY OJHOT'O U3 UCXOOHBIX BCHIICCTB NJIN H‘pOI[yKTOB peaKLII/II/I)

Tema 2.3
ApomMaTuyecKkue
YIJ1€BOAOPOAbI

Tema 2.4
IIpupoanbie UCTOY-
HHMKHU U nepepadoTka
yIJ1€BOJ0POI0B

Coaep:kaHue y4eOHOI0 MaTepHuaja

ApeHbI: OCH30JT ¥ TOJIYOJI, COCTaB, XUMUIECKOE CTPOCHUE MOJICKYJI, PU3NICCKUE M XUMUIECKHE CBOMCTBA (pe-
aKI[U¥ TAIOTEHUPOBAHUS U HUTPOBAHMS ), IOJIyYCHUE U IPUMEHEHNE. BiiusiHre OeH3071a Ha OpraHu3M YelloBe-
Ka. [ eHeTH4ecKas CBS3b yIIIeBOIOPOIOB.

[pupoansiii ra3. Ilonytasie HedTaHBIE Ta3bl. HedTh 1 ee mpoucxoxnenue. CriocoOs! nepepadboTku HeTH:
HeperoHKa, KpEeKUHT (TepMUYECKUH, KaTanmuTudeckuil). [IpoaykTsl mepepaboTku He(TH, MX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJIb ¥ IPOIYKTHI €r0 MepepadoTKy.

JlemMoHcTpanusi: - BupeodparMeHT «ByakaHu3aIwsi pe3HHbD)

HpaKanecm[e 3aHATHUA

Ha6opaToprn71 onbITY «O3HAKOMIJICHHE C o6pa3uaMH J1acTMacC, KaydyKOB M PE3HMHBD).

PacuerHrle 3amaun:

- OmIpeeNIeHne MOJIEKYIISIPHON (POPMYJIIbI OPTaHHYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM ATOMOB XHMHUYECKHUX
JJIEMEHTOB;

- pacyeTsl 10 YPABHEHUIO XUMMHUYECKON PEaKInH.

PA3JIEJI 3. KUHCJIOPOACOAEPKAIINUE OPTAHUYECKHUE COE/IMHEHUSA

Tema 3.1
Cnupt. @PeHoJibl

Coaep:kaHue y4eOHOIr0 MaTepuaJja

[IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJ, XMMUUYECKOE CTPOCHUE, GPU3NYECKUE U XUMUYECKHE
CBOMCTBA (peakluy ¢ aKTUBHBIMHU METaJJIaMU, TAJIOT€HOBOIOPOJIaMH, TOPEHUE), MpuMeHenue. Bomopoanas
cBs13b. PU3HONIOrHUEcKoe IeUCTBUE METaHOJa U ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHOT0aTOMHBIE CITUPTHI: ITHIICHTIUKOJb U TIUIEPUH, XUMHYECKOE CTPOCHUE, PU3NICCKUE M XUMUICCKHE
CBOICTBa (B3aMMO/ICIICTBHE CO IIEIOYHBIMU METAJIJIaMH, KAueCTBEHHAs! peaKIisi HA MHOTOATOMHBIE CITUPTHI).
®u3HoIOoruYecKoe AEHCTBUE HAa OpraHu3M uenoBeka. [I[puMeHeHne riumepuna u STUICHTJIUKOJIS.

®enon. CTpoeHre MOJIEKYJIbl, GU3NYEcCKre U XuMudeckue cporictBa ¢enona. TokcnaHocTh deHona, ero ¢u-
3MOJIOTUYECKOE JIeHiCTBHE Ha OpraHu3M 4enoBeka. [lpumeHenue genona.

IIpakTHYecKHe 3aHATHA

JlaGopaTopHBIHA OIBIT




- TOPEHHUE CIIUPTOB;
- B3aHMOHeﬁCTBHC ITMOCprHa C THAPOKCHIOM MCH.

Pemenne 3agay mo Teme «PeHosb» U « CIHPTHI.

Tema 3.2
Albaeruasbl.
Kap6onoBbie kuc.1o-
ThI
Cu10:xHbIE 3(PUPBHI.

Coaep:xkaHue y4eOHOIr0 MaTepHuaja

AJ'IB)IGFI/II[BIZ q)OpMaJIB,I[el"I/I)I H allCTAJIbACTUA, XUMHYCCKOC CTPOCHUC, (I)I/IBI/I‘-IGCKI/IG M XMMHYECKHE CBOMCTBA
(peaKHI/II/I OKHCJICHHA U BOCCTAHOBJICHU A, KAYCCTBCHHBIC peaKm/m), MOJIYUYCHHUEC U IIPUMCHCHUC.

OIHOOCHOBHEIE MPECIbHBIC KAPOOHOBBIC KUCIOTHI: YKCYCHAsI KHCII0Ta, XUMUYIECKOE CTPOCHUE, (PU3UICCKUE U
XUMHYECKHE CBOMCTBA (001IMe CBOMCTBA KHCIOT, PeaKIis 3Tepru(uKalim), MojlydeHue u npumenenue. Cre-
ApPUHOBAsS U OJICMHOBAS KMCIIOTHI KaK MPEJICTABUTENH BBICIIIMX KaPOOHOBBIX KUCIIOT. MblJIa KaK COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIee AeHCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ 'Maponu3 cnokHbIX 3¢upoB. XKupbl Kak Mpou3BOI-
HbI€ TJUIEPUHA M BBICIIUX KapOOHOBBIX KUCIOT. [ MIpOJIN3 JKUPOB.

IIpakTHyeckne 3aHATHA

JlaGopaTtopHsbiit onibIT «KauecTBEHHbBIE PEAKIINU albJACTUIOB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA Ce-
pebpa c ruapokcuaoM meau (I1)».

[IpakTrueckas pabora «CBOMCTBA pacTBOpPa YKCYCHON KHCIOTHD.

BbruncieHus: - Mo ypaBHEHUIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA
WJIM TIPOYKTA PEAKIIUHU TI0 H3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOTHBIX BEIIECTB UITH TIPO-
JIYKTOB PEaKIIH)

Tema 3.3
YriaeBoanl

VYrieBoasl: cocTaB, KJIaCCU(UKALUsS YIIIEBOAOB (MOHO-, M- U IToJucaxapusl). ['moko3a — npocreimumii Mo-
HOCaXapHJl: 0COOEHHOCTH CTPOSHUS MOJIEKYJIbl, PU3NUECKUE U XMMUYECKHE CBOMCTBA IITFOKO3bI, HAX0XK/ICHUE
B IIPUPO/JIe, IPUMEHEHUE IITF0KO3bI, OMOJIOTHYECKas poJib B JKU3HEJEATEIbHOCTH opraHn3Ma uenoneka. ®oto-
cuHTe3. DpyKTO3a KaK U30MEp IIIFOKO3BI.

Caxapo3a — npeacTaBuTeNb AUCaxapua0B, THIPOIN3 CaXapo3bl, HAXOXK/IEHUE B PUPOJIE U TPUMEHEHUE.
Kpaxman u nemtrono3a Kak NpupoAHbIe MOJUMEPBI: CTPOCHHE KpaxMaia U LEeJUTI0NI03bl, (PU3HUecKue U XUMHU-
YecKHe CBOMCTBA Kpaxmana (THAPOJIN3, KaueCTBEHHAs peaKlus ¢ o 10M).

IIpakTn4yeckue 3aHATHS
JlaGopaTOpHBIii OMBIT:
- B3aUMOJICHCTBHE Kpaxmasa ¢ HOJIOM.

PacueTHble 3a1auu: onpeieieHne MOJIEKYJIIPHOU (POPMYIThl OPraHMUYECKOTO BEIMIECTBA MO MACCOBBIM JIOJISIM
aTOMOB XMUMHYECKHUX DJIEMEHTOB U TI0 Macce (00beMy) IPOYKTOB CTOPaHUSs;
- pacyeThl M0 YPABHEHUIO XUMHUYECKON PEaKIUH.

PA3JEJ 4. ABOTCOAEP/KAIIUE OPTAHNYECKHME COEJIUHEHMUSA




CoaepkaHue y4eOHOI0 MaTepuaja

Tema 4.1 AMUHBI: METWIAMUH — IPOCTEHIINI MPEICTaBUTEIh AMUHOB: COCTAaB, XUMHUECKOE CTPOCHUE, (PU3HUECKUE U
AMMHBI. XUMHYECKHE CBOMCTBA (PEaKlMu C KUCIOTaMH U TOPEHHS ), HaX0XkIeHHE B IpUpoJie. AMHHOKHUCIIOTHI KaK aM-
AMHHOKHCJIOTBI. dboTepHbIe OpraHnyueckrue coequHeHus. OU3nuecKre U XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IPUMEPE TITH-
beaxu 1MHa). buonoruveckoe 3HaueHne aMUHOKUACTOT. CHHTE3 MeNTUI0B. benku kak nmpupoaHbie moaumepsl. [lep-
BUYHAs, BTOPHUYHAS ¥ TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKIE CBOHCTBA OCTTKOB: THIPOJIN3, ICHATYpaIus,
KaueCTBEHHbBIE PEaKIMH Ha OEIKH.
IIpakTHyeckne 3aHATHSA
Jlemoncmpayus:
- IeHaTyparys OEIKOB IMPU HArPEBAHUM;
- LIBETHBIE peaKkuu OEIKOB
Pemenue 3anau.
PA3JAEJL 5. BBICOKOMOJIEKYJIAAPHBIE COEAUHEHUSA
Conep:kaHue y4eOHOI0 MaTepuaja
OCHOBHbIE IOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO,
Tema 5.1 CTEIEeHb MOJMMEPHU3AIIUHN, CPEIHSSI MOJIEKy IsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJIIPHBIX
IlnacTmaccel. COEIMHEHUI — MOJIMMEpU3alis U MOJUKOHICHCALIUS.

Kayuyku. Boiokna

[TnacTmacche! (MOMMATHIICH, TTOJIUTIPOTIMIICH, TTOTMBUHUIIXIIOPH/T, TOJIUCTUPOIT). HaTypanbHbIi 1 CHHTETHYE-
CKHe Kayuyku (OyTaJMEeHOBBIH, XJIOPOIPEHOBBIN U U30IPEHOBBI).

BosnokHa: HatypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO03a, al[e€TaTHOE BOJIOKHO), CHHTECTH-
yeckue (KampoH U JIaBCcaH).

[MpakTnyeckune 3aHATHA
Llemoncmpayus:
- O3HAKOMJICHHE ¢ 00pa3aMu IPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAydyKOB.

OBIIAA U HEOPTAHUYECKAA XUMUA
PA3JIEJI 6. TEOPETHYECKHWE OCHOBBI XUMHNHU

Tema 6.1
CtpoeHnue aTtoma.
Ilepunoauyeckuii 3a-
KoH ¥ Ilepuoauye-
cKas
CHCTEeMa XUMHYECKHX
3J1eMEHTOB
. . MenaeneeBa

Coaep:kanue y4e0HOr0 MaTepHuaJja

Xumuueckuit sneMeHT. AtoM. CocTaB aToMa, M30TONBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUECKUe ypOBHH,
NOJypOBHU. ATOMHBIE OpOUTaNH, S-, p-, f- amemenTsr. OCOOEHHOCTH pactpeieeHUs JIEKTPOHOB 110 OpOUTa-
JSIM B aTOMax MajibIX U OOJIBIIMX MEPUOIOB. DIEKTPOHHAs KOH(puUrypauus aromoB. [lepruoanueckuii 3akoH u
[lepuoauueckas cucrema xumuueckux 3iaemeHToB JI.M1. MenneneeBa. CBsi3b nepuoaudeckoro 3akona u Ilepu-
OIMYECKOM CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU MPOCTHIX U CIOKHBIX BELIECTB IO TPYMIaM U
nepuoAaM. 3Haue€HUE NEPUOANYECKOTO 3aKOHA M CHUCTEMbl XMMHUYeCKuX 3aemeHToB [[.J. Menneneesa B pas-
BUTUU HAYKH.

Jlemoncmpayus. Buabel Tabnun «llepuoandeckasi cuctreMa XuMudeckux dneMmenToB . 1. MeneneeBay

HpaKaneCKoe 3aHATHE




PacueTHble 3a1aun: XuMuueckue GOpMYyJIbl U PaCUeThl IO HUM.

Tema 6.2
CTtpoeHue BeulecTna.
MHuoroo0pa3ue Be-
1eCTB

Coaep:kaHue y4e0HOro MaTepuaJia

CtpoeHue BemiecTBa. XuMudeckas cBsi3b. Buapl (koBaseHTHas HEMOJSPHASI U MOJIIpHAsi, HIOHHAs!, MeTalinye-
CKast) ¥ MEXaHU3MbI 00pa30BaHUs XUMHUECKOH CBsI3H (0OOMEHHBIN U JOHOPHO-AKIIETITOPHEIN ). BogopoaHas
CBs3b. BaneHTHOCTD. DekTpooTpunaTebHOCTh. CTenenpb okucnenus. Katnonsl n annonsl. BemjectBa mose-
KYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS 3aKOH MOCTOSIHCTBA COCTaBa BelIeCcTBa. THUIBI KPUCTATUITMUECKUX
pelieTok u cBoiicTBa BemlecT. [loHsaTHE 0 nUcniepcHbIX cucTemax. McTuHHbIE pacTBOphl. KonuuecTBeHHbIE
XapaKTEPUCTHKH PacTBOPOB (MaccoBasi JA0JIA BelIecTBa B pacTBope). Kiaccudukanus HeopraHMueCKuX Coe/u-
HeHuil. HomeHknarypa HeopraHM4ecKux BEIIEeCTB.

Hemoncmpayuu: MOJENH KPUCTAIIIMYECKUX PELIETOK.

IIpakTH4yeckue 3aHATHS
PacuerHble 3agaun:
— pacyeThl C UCMOJIb30BAHUEM MMOHITHS «MAaccoBasi JOJISI PACTBOPEHHOTO BEIISCTBAY.

Tema 6.3

XuMHYeCKHe peak-
107001

Copep:xkaHue y4eOHOI0 MaTepuaja

Xumunyeckas peaknus. Knaccupukanys XMMHYECKUX peaKIfii B HEOPraHMYeCKOH M OPraHuYeCKOM XUMHUH.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH COXPAHEHUS U NIPEBPALICHUS SHEPTUHU NP XUMUUYECKUX PEaKLIUsX.
CKopocThb peakiuy, e€ 3aBUCUMOCTh OT pa3nudHbIX GakTopoB. CKOPOCTh peakiinu, €€ 3aBUCUMOCTh OT pa3-
Tu4HBIX (akTopoB. OOpaTUMBIE peakuu. XUMHUYECKoe paBHOBecHe. DaKTOPHI, BIUSIOMINE HA COCTOSTHUE XHU-
mudeckoro paBHoBecwus. [Ipunmumn Jle [llarense. DnekTponutudeckas nucconuanus. CUIbHBIC U ClIa0ble AJIeK-
TposuThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KUCTasA, HEUTpalibHasl, 1eJouHas. BomopoaHeiil moka3areib
(pH) pactBopa. Peakiinu HOHHOTO OOMEHa B OpraHU4eCKON U HeOpraHndeckoi XumMun. OKHCIUTENbHO-BOCCTA-
HOBUTEJNbHBIE peakiuu. [loHsaTHE 00 37eKTpOoIr3e paciiaBoB U pacTBOPOB couiel. [IpuMenenune snekTpousa.
Jlemoncmpayuu: - MOIENN KPUCTATUIMUECKUX PEIIETOK;

— pa3JoKeHue MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa.

IIpakTHyeckne 3aHATHA
JlaGopaTopHBIi OMBIT: - MPOBEICHUE PEAKIIMI HOHHOTO 0OMEHa;
- OIPEJENICHNE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO YHUBEPCAIBLHOIO MHIMKATOPA.

[TpakTiueckas pabota «BiusiHue pa3nnyHbIX GaKTOPOB Ha CKOPOCTh XMMHUYECKOMN peakiiumy.
Beluucnenus: pacyeTsl 10 YPaBHEHUAM XUMHUUECKUX PEAKLIM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI.

PA3JIEJI 7. HEOPTAHUYECKASA XUMUA

Conepxanue y4eOHOro MaTepuasia




Tema 7.1
MeTaaibl

Meramnel. [Tonoxxkenne meraninoB B [lepronnueckoit cucreme xumudeckux 3iemeHToB . . Menneneena.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mme Gpu3ndeckue CBOWCTBA METAILIOB.
[Ipumenenne MeTauioB B ObITY, Ipupojie U TeXHUKe. CIIaBbl METAIUIOB. DJIEKTPOXUMHYECKUH PsI/T HAIIpsKe-
Hull MetauioB. O0mue cnocoObl monydeHust MetamioB. Meramryprusi. Kopposust meramioB. CriocoObl 3au-
TBI OT KOPPO3HH.

OO11ast xapakTepUCTHKA METAIIOB IMaBHbIX noarpymi (IA — rpymnna, IIA-rpynmna) [lepuoandeckoii cuctemsl
XUMUYECKHUX AJIEMEHTOB. AmoMUHUN. AMDOTEpHBIC CBOWCTBA OKCH/IA U THAPOKcH Ia amoMunams. Obmas xa-
paKTepHUCTUKA METaTOB MO0O0uYHBIX rpyti (b-rpymnm) [lepruoanyueckoit cucTeMbl XUMHUYECKHUX JIEMEHTOB!
MeIb, ITUHK, XpOM, Kese30. BakHeime coemuHeHns MeTalIoB (OKCHIBI, TUIPOKCHUIBI, COJIN).
JlemoHcTpaus: KoJuteKuusi «MeTasibl ¥ CILIaBbI».

IIpakTHyeckue 3aHATHA
JlabopaTOpHBIN OIBIT: B3aNMOJICHCTBHE THIPOKCHIA ATFOMHHMS C PACTBOPAMHM KHCIIOT U IICIOYCH.

Pemenne 3aga4 1o Teme «MeTajuiby.
PacuerHbie 3a1aun: pacueTsl Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIM OTHO U3 Be-
IIECTB JAHO B BHUJIC PACTBOpA C ONPEASICHHON MaCCOBOM I0JICH paCTBOPEHHOI'O BEIIECTRA.

Tema 7.2

Hemeranabl

Copep:xxanue yueOHOI0 MaTepuaia

Hewmerannsl. [Tonoxenne nemeramioB B [lepronnueckoit cucreme xumuyeckux siemeHToB /1. 1. MenneneeBa
¥ 0COOCHHOCTH CTpoeHus: aTOMOB. Du3nueckue CBONCTBA HEMETANIOB. AIIJIOTPOIMS HEMETAIIOB (Ha pUMeEpe
KHCII0poJ1a, cephl, (hocdopa u yrireposa).

XYMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJOreHOB, CEPHI, a30Ta, pocdopa, yraepoaa u KpeMHHS).
Oxkcuabl HeMeTasuioB. Kucnopoacoaepxkaniue kuciaotsl. BogopoaHbie COeTMHEHUST HEMETAIIOB.
Hemoncmpayus: 06pa3iibl HEMETAJIOB, B3aUMO/ICHCTBHE MEAH C a30THON KHUCIOTOM pa3TU4HON KOHIIEHTpa-
1.

IIpakTHYecKHe 3aHATHA

JlabopaTopHbIii onbIT
- KaUECTBEHHBIE pEaKLUU HAa AHUOHBI U KATUOH aMMOHMUS
Pemienne skcnepuMeHTAIBHBIX 33124 10 TeMe «MeTasliby.

PacueTHnie 3agaun:

- pacyeThl MacChl BEIIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WM 00bEMY OJ1-
HOTO U3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB; pacueThl MacChl (00beMa, KOTMYECTBA BEIIECTBA) MMPOYKTOB pe-
aKIIMM, €CJIM OJTHO U3 BEIISCTB UMEET MPUMECH.

Tema 7.3
Caa3b
HEOPraHN4eCKHuX U
OpPraHuYecKux
BellleCTB

Coaep:kanue y4e0HOr0 MaTepHuaJja

Heopranuueckue u oprannueckue KuciaoTel. Heopranndyeckue nu opraHndecKne OCHOBaHUsA. AMQoTepHbIE
HEOPTraHWYECKHUE U OPraHUYeCKHe coeuHeHus. [ eHeTnueckas CBsi3b HEOPraHUYECKUX U OPTaHUYECKUX Be-
IIECTB

2

HpaRaneclme 3aHATHUHA

He npeaycmot-




peHO

PA3JIEJ 8. XUMMUS U )KU3Hb

Tema 8.1
XuMuA ¥ KU3HD

Coaep:kanue y4eOHOr0 MaTepHaja

Ponb xumun B 00eCcTieueHUH 3KOJIOTHICCKOM, JHEPTETHUECKOM U MUIICBOM OS30TaCHOCTH, PA3BUTHUU MEIHIIN-

Hbl. [ToHsiTHE O HAaYYHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUUYCCKUX peaxunﬁ.

[IpencraBnenust 06 0OMKX HAYYHBIX MPUHLIUIIAX TPOMBIIIICHHOTO MOMYyYSHHS BaKHEUIIINX BEIIECTB (Ha MPH-
Mepax MPOU3BO/ICTBA AMMHUAKA, CEPHOI KUCIIOThI, METaHoJIa). YeloBeK B MUpE BELECTB, MATEPHAIIOB U XUMHU-
YECKMX PEaKLHUN: XMMHUs U 3I0POBBE YEJIOBEKA: IIPABWIIA UCIIOIb30BAHMS JIEKAPCTBEHHBIX IIPENApATOB; IIPABH-
Ja 6e30MacHOr0 UCIOJIb30BaHUs MPenapaToB ObITOBOM XMMUU B TOBCEITHEBHOMN JKHU3HU. BpITOBas XMMHUYecKast

I'PAMOTHOCT.
IIpakTHyeckue 3aHATUA He npenycmor-
peHo
JK3aMeH
IIpoMeskyTOUYHASI aTTeCTAIUSA 6
HUTOI'O: 82




6. YA EBHO-METOANYECKOE OBECIIEYHEHHUE JUCHUIIVIMHbI

6.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHOM Y4eOHOM JIUTEPATYPbI, HEO0-
XOIHMO¥i /IS 0CBOCHHSI AUCHUILIHHBI':

6.1.1. OcnoBHas gqureparypa (IbC «PykoHT»):

1. T'abpuensu O.C. Xumus: 10 kmacc: 0a30BbI YpOBEHb [DIEKTPOHHBINA pecypc]:
yueOnuk / U.I'. OctpoymoB, C.A. Cnaakos; O.C. ['aOpuensH. — MockBa: M3narens-
ctBO «IIpocBemenuner, 2023 — 126 c.

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1
NilsInR5cCI6lkpXVCI9.eyJuY W 111j010JHQUNCxO0LrQvtC8liwiY X VkljoiaHROcH

M6Ly93d3cuY2tiaWlucnUvIiwidWIkIjoi YmlibGlvX2Inc2hhQG1haWxydSIsImF;Y

2Vzcyl6ImZ1bGwiLCJleHAiIOJE3MDIwMjQ4MTB9.4clcGtwkSEY XaAp04fX61Jn
nGFeS XVzNxCEIMci Gk

2. T'abpuensan O.C. Xumus: 11 kmacc: 6a30BbId ypoBeHb [DIEKTPOHHBIA pecypc]:
yueOHuk / N.I'. OctpoymoB, C.A. Cnaakos; O.C. ['abpuensH. — Mocksa: M3narens-
ctBO «IIpocsemenune», 2023 — 126 c.

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOi1JIUzI1
NilsInR5cCI61kpXVCJ9.eyJuY W 111j0i0JHQUNCx0LrQvtC8liwiY X VkIjoiaHROcH
M6Ly93d3cuY2tiaWlucnUvIliwidWI1kIjo1YmlibGlvX2Inc2hhQG1haWxydSIsImFjY
2Vzcyl6lmZ1bGwiL.CJleHAIOJE3MDIwM]Q40Th9.BfzrJSbsxI NgDjUOX EKFlv
DeX3bcG32Pllzr7 DSF4

6.1.2. lonmostHuTEILHAA JIUTEpPATypAa:

1. IlonmuBanoBa A.K. Xumus: yueoHoe nocodue / A.K. ITogmmBanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: U3a-so Upl'AY, 2022-264 c. —
TexcT anexTpoHHbIi // DnekTponnas 6udbnuoreka Upkyrckoro 'AY. — Pexxum no-
ctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

2. IlonmuBanoBa A.K. Xumusi: yueoHoe nocodue / A.K. ITogmmsanona ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexnsiit: U3n-so UpI'AY, 2021-322 ¢c. —
Tekct anexkTpoHHbIl // DnexkTponHas oudnuorexa Upkyrckoro 'AY. — Pexum no-
ctyna URL: http://195.206.39.221/fulltext/i_032966.pdf

3. [TogmmuBanosa A.K. Xumus: yueoHoe nmocodue / A. K. Ilogmmpanora; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OO0 "N31aTenbCKO-KHUTOTOPTOBBIM LIEHTP
Konoc-c", 2022. — 180 c. Pexxum goctyna: URL:
http://195.206.39.221/fulltext/i_033415.pdf

6.2. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHON ceTn WH-
TepHeT, He00XOAUMBbIX /15l OCBOCHHS TUCHUIINHBI:

1. MpKyTckuil rocyAapCTBEHHBI arpapHblil yHUBEpPCUTET UMEHU A.A. ExxeBckoro
http://elib.irsau.ru

2. DneKTpoHHO-O0nbIoTeyHas cucreMa «Jlanp» http://www.e.lanbook.com

3. DnexTpoHHO-O0ubIMoTeYHas cuctema «PykoHT» http://lib.rucont.ru

'B paGoure mporpamMmbl BHOCHTCSI JIMTEPATYPA U3 SEKTPOHHOTO KaTanora Kauroodecneuennoctu mo Ol


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://elib.irsau.ru/
http://www.e.lanbook.com/
http://lib.rucont.ru/

4. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/

6.3. IlepevyeHb yueOHO-METOAMYECKOr0 00ecreYeHHusl AJIsi CAMOCTOSITeJIbHOM pa-
00ThI 00y4YaKOLIUXCS 10 AMCHHUIIIHHE:

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

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOi1JIUzI1
NilsInR5cCI6lkpXVCI9.eyJuY W 111j0i0JHQUNCx0LrQvtC8liwiY X VkIjoiaHROcH

M6Ly93d3cuY2tiaWlucnUvIiwidWIkIjoi YmlibGlvX2Inc2hhQG1haWxydSIsImFjY

2Vzcyl6ImZ1bGwiLCJleHAIOJE3MDIwWMjQ4MTB9.4clcGtwkSEY XaAp04£X61Jn
nGFeS XVzNxCFEIMci Gk

2. T'abpuensiu O.C. Xumus: 11 kimacc: 0a30BbI ypOBEHb [DIEKTPOHHBIA pecypc]:
yueOnuk / N.I'. OctpoymoB, C.A. Cnaakos; O.C. ['abpuensH. — Mocksa: M3narens-
ctBO «IIpocBemenune», 2023 — 126 c.

Pexum nocryna:
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOi1JIUzI1
NilsInRS5cCI6IkpXVCJ9.eyJuY W 11ljoi0JHQuUNCx0LrQvtC8liwiY X VkIjoiaHROcH

M6Ly93d3cuY2tiaWlucnUvIliwidWIkIjo1YmlibGlvX2Inc2hhQG1haWxydSIsImFjY

2Vzeyl6lmZ1bGwilL.CJleHAIOJE3MDIwMjQ40Th9.BfzrJSbsxLNgDjU0OX EKFIlv
DeX3bcG32Pllzr7 _D5F4

3. [TogmmuBanoBa A.K. Xumus: yaeobnoe mocooue / A K. Ilonmmupanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: U3a-so Upl'AY, 2022-264 c. —
TexcT anexTponHsIii // Dnekrponnas 6udbnuoreka Upkyrckoro 'AY. — Pexxum mo-
ctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

4. ITonmmBanoBa A.K. Xumus: yue6noe nocodue / A.K. [logmmusanosa ; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexnsiit: U3n-so Upl'AY, 2021-322 ¢c. —
Tekct anexkTpoHHbIl // DnekrpoHHas 6ubnuorexa Upkyrckoro 'AY. — Pexum go-
ctyna URL: http://195.206.39.221/fulltext/i_032966.pdf

5. [logmmuBanosa A.K. Xumus: yueoHoe nmocodue / A. K. Ilogmmanora; UpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "M3naTenbCcko-KHUTOTOPTOBBIN HEHTP
Konoc-c", 2022. — 180 c. Pexxum goctyna: URL:
http://195.206.39.221/fulltext/i_033415.pdf

6.4. Ilepeyenbr UHPOPMALMOHHBIX TEXHOJIOTMi, HCIOJIb3YEeMBbIX NPH OCY-
LIeCTBJICHUH 00pa30BaTeIbHOIO NPOLECcCa 0 NUCHHUILINHE:

B IMpoueCCC JICKIMOHHBIX U IPAKTUICCKUX 3aHATUIN HCIIOJIB3YCTCs CIICAYIOIICC
JIMOCH3WUOHHOC IIPOrpaMMHOC obecrieycHue 1 I/IH(l)OpMaL[I/IOHHBIe CIIpaBOYHBIC CUCTC-
MBI

Ne i/t HaHMeHOjg:gI;eEE}?;EaMMHoro HoroBop Ne, nara, opranuzamus
JIntieH3noHHOEe TporpaMMHOE O0eCTIeUeHUE
1  Microsoft Windows 7 AxT Ha mepemaay npaB H-0005792 ot 08.06.2011 roma
2 [Microsoft Office 2010 AxT Ha iepenaqy npaB H-0005792 ot 08.06.2011 roma
3 |Kaspersky Business Space SecuritylAxt Ha nepemaay npas H-0005792 ot 08.06.2011 roga



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

|Russian Edition

CB000HO pacpocTpaHsieMoe MPOrpaMMHOE O0ecTieueHue

1 |Adobe Acrobat Reader CB00O0HO pacrnpoctpansemoe 110
2 |LibreOffice 6.3.3 CB00O0aHO pacnpoctpansemoe 110
3 |Google Chrome 86.X (Be6-Opay3ep) |[CBoOonaHo pacnpocTtpanseMoe 110
4  |Opera 72.x CBoOoaHO pactpoctpansemoe 110
5  |Mozilla Firefox 83.x CB0o0O0aHO pacrnpoctpansgemoe 110
7. OMUCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,
HEOBXOANMMOMU JJIs1 OCYHECTBJIIEHUA OBPA3OBATEJIBHOI'O
MPOLIECCA O JUCLHUNJIUHE
No HaumenoBanue OcHoBHOE 000pyI0BaHNE dopma UCIoab30Ba-
n/m | obopyAOBaHHBIX HUS
y4eOHBIX KabuHe-
TOB, JJabopaTopuit
U Ip. OOBEKTOB
JUITA IPOBEICHUS
Y4eOHBIX 3aHATUI
1. Crnenuaan3upoBanHast Mmeoesib: 3aim Nel: cToiel - |buOIMOTEKA, YATATHHBIC
46 mrT., cTynbs - 79 mt. 3am Ne2: ctosl - 6 miT., BaJIbl. ISl TIPOBEACHIUS
CTOJI YIJIOBOH - 4 IIT., CTyJbs - 17 wT. 3am Ne3: cTy- KOHCYIbTallMOHHBIX U
Tbst -50 mIT., CTOJEI - 28 1mIT. CaMOCTOSITEILHBIX 3aHs-
TexHU4YecKkHe cpeacTBa 00yUYeHHMA: KOMIBIOTEPHI [THIA; 3aHATHI ceMUHap-
Ha Oase mponeccopa Intel 0ObeIMHEHHBIX B JTOKANb-|CKOTO TUIA, HHAUBHIY-
HYIO CE€Th U UMEOUINX JocTyn B "MHTEepHET", 10-  [@NbHBIX KOHCYJIbTAIUH,
cryn k bJ1,9b, 9K, Koncynsrantlnroc, O6C, [KYyPCOBOTO TTPOCKTHPO-
DOUC. 3an Nel: monutop Samsung - 21 mT., cH-  [BaHUS (BBIIOIHEHUS
CTEMHBIH OJIOK - 2 WIT., cucTeMHbIH 610k DNS - 1 [KypcoBBIX padoT).
Bu6IHOTEKA MIT., CHCTEMHBIHN 010K In Win - 18 mrT., mpuaTep HP
A 123 ’ Lazer Jet P 2055 - 2 mt., ckanep Epson v330 - 1
yAa. mt., kcepokc XEVOX - 1 mt. 3an Ne2: TeneBuzop
Samsung - 1 wrt., Morutop LG - 1 mit., cucteMHsIii
610k In Win - 1 mr., ckanep - 1 mrT., IpoexTop
Optoma - 1 1T, skpas - 1 mr. 3am Ne3: MOHUTOPEI
Samsung - 11 mt., MoHUTOpPSI LG - 2 IT., CUCTEM-
HbIH 010K In Win - 12 miT., cucteMHBIH 0J10K - 1
., npuaTep HP Laser Jet P2055.
Cnucok [1O Ha komnbroTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.
2. Cnenuajn3upoBaHHas Medesb: cTON TabopaTtop- [YueOHas ayAuTOpHs A
HEI - 8 mT., Ta0ypeT - 16 mT., CTON MpernoaaBaTess IpOBEACHUS 3aHATHH
- 1 mr., cTyn npenojasarens - 1 mrT., 1ocka MeJo-  PIEKIIMOHHOTO THIIA, CeE-
Bast - | mrT. MHUHAPCKOTO THIIA, TPYII-
Ayn. 311 JIabopaTopHoe 000pya0BaHue: JUCTHILISTOP BOABI [TOBBIX KOHCYJIbTALIUMI,
Simax - 1 mr., BEITSOKHOM mkad — 1 mT. TEKYLEr0 KOHTPOJIS U
YueOHO-HAT/IA/IHBIE IOCO0HSI. MPOMEKYTOYHOM aTTe-
CTaIuK
3. CrnennaJn3upoBaHHas MedesIb: CTOI JabopaTop- [YueOHas ayIuTOpus s
Ayn. 312 HbIit - 17 mt., Tabypert - 30 1mT., CTOJ MpernojaBa- [IPOBEACHUS 3aHATHI

rens - 1 mT., cTyn npenojaBaTess - 1 mT., 1ocka

VICKIIMOHHOI'O THIIA, CC-




MesoBas - 1 mT.

JlaGopaTopHOe 060py10BaHHE: BHITSHKHOMN KA —
1 wrt., TabopatropHas mocy1a, XMMUYECKHE PEaKTH-
BBI.

'Y4eOHO-HATJIsAHbIE TI0CO0MSI.

MUHApCKOTo THIA, TPyI-
[TOBBIX KOHCYJIbTALIUMI,
TEKYLIEr0 KOHTPOIS U
[IPOMEXKYTOYHOM aTTe-
CTaluu

Crnenuajan3supoBaHHas Me0eJb: cToJ 1abopaTop-
HBIH - 16 mT., TabypeT - 32 WrT., CTOJ MpernojaBa-
e - 1 mr., cTyJ npenojgasarens - 1 mrT., 1ocka
MenoBas - 1 mrT.

TexHu4yeckne cpeacTBa 00yueHHs: SKpaH Screen

'YueOHas ayauTopus st
[IPOBENECHUS 3aHATUI
MEKIIMOHHOTO THIIA, CE-
MHUHAPCKOTO THIA, TPYII-
[TOBBIX KOHCYJIbTALUMI,

memanka [13-6600 - 1 mr., melikep 1a00paToOpHbILI
[15-6500 6e3 Harpera - 2 mT., MyQeIbHBIH mKad
MII-2YM — 1 mrt., muTa HarpeBaTenbHast ES-
HS3560M - 1 wrt., KOJIIEKIHUI MUHEPAIbHBIX YI0-
OpeHuii — 3 mmr., mewkep — 1 mT., pH «AKBHIOH» —
1 wrt., pH nonomerp «xcnept 001» — 1 mrT., momns-
pumMeTp kpyrosoidt CM-2 - 1 wrT., peppakrometp - 1
mT., 1abopaTtopHas MOCy/1a, XUMHUUECKHE PEaKTHBEI.

Aya. 316 Media - 1 ., npoektop Acer p1101 - 1 mr. TEKYLIEro KOHTPOIS U
JlaGopaTopHoe o0opyaoBaHue: Ta00paTOpHAS ITO- [TPOMEKYTOUHOH aTTe-
Cyla, XUMUYECKUE PEaKTUBBI, BHITSHKHOM mKad — 1 (ctanuu
mt., Mydensnas neus CHOJI — 1 .
Y4eOHO-HaTIJIsIAHbIE TOCOOMSI.
CrnennaJu3upoBaHHas MedeJib: CTOJ Ipernona-  |[YueOHas ayIuTOpHs s
BaTens - 1 mWT., cTyJ npenojaBaTens - 1 mT., CTO  [IPOBEACHUS 3aHATHI
yaeHnueckuii - 10 1., Tabyper - 20 mwT., J0cKa Me- [TeKIIHOHHOI0 TUIa, 3a-
moBas - 1 mT. HSITUH CEMUHAPCKOTO
JIaGopaTopHoe 06opya0BaHMe: BHITSDKHOMN IKad —([TUMA, KypCOBOTO MPOEK-
1 wr., Becet BK-600 — 1 mt., sxcukatop — 1 mrt., TUPOBaHUS (BBIIOJHCHHUS
aHanmu3aTop BolbTamiepoMerpudeckuii TA-Lab - 1 [KypcoBbeix pa0boT), rpyt-
mt., Gorosnekrpokonopumerp @OK — 56 — 1 mT., |TOBBIX U HHAUBUIYAIIb-
Ayn. 417 cnekrpodoromerp [13-5300BU - 1 miT., MarHuTHASL [HBIX KOHCYJbTAIUM, Te-

KYIIIETO KOHTPOJIS U TIPO-
MEXKYTOYHOM aTTecTa-
1005058

8. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU




YUYEBHOM JUCHUILJINHBI

KOHTpOHB N OLCHKA PE3YyJbTAaTOB OCBOCHUA AUCHUILIMHBI OCYIICCTBIIACTCA
MpernogaBaTcjieM B IIPpOUCCCC IMPOBCACHUS IMPAKTHICCKUX SaHHTHf’I, BBIITOJIHCEHU S O6y-

YaromuMUCA HHANBUAY AJIbHBIX SaﬂaHI/Iﬁ U TCCTUPOBAHUA.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIEe YMEHHUS M 3HAHUA)

D®opMbI U METOABI
KOHTPOJISI M OLleH-
KH pe3yJibTAaTOB
o0yueHusl

Ymemn:

- Ha3bIBaTh: U3YUYEHHbIC BEIIECTBA MO TPUBUAIBLHOW WA MEXIYHAPOIHON
HOMEHKJIATYPE;

- ONPENEeJIATh: BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX JJIEMEH-
TOB, TUI XMMUYECKON CBSI3M B COCIMHEHMSIX, 3aps] MOHA, OKUCIHUTENIb U
BOCCTAaHOBUTEIb, MPUHAIICKHOCTh BEIIECTB K PAa3HbIM KjaccaM Heopra-
HUYECKUX U OPraHUYECKUX COEIMHEHUI;

- XapaKTepU30BaTh: AIEMEHTHI MaJIbIX MEPUOAOB MO UX MOJIOXKEHHIO B Ile-
puoamueckoit cucreme .M. Menzaeneesa;

- 00mme XHWMHYECKHE CBOMCTBA METAJIOB, HEMETAJIOB,
KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COECTMHEHMIA;

- CTPOCHUE M XUMUYECKHE CBOMCTBA M3YUYEHHBIX HEOPTaHUYECKUX U Opra-
HUYECKUX COCIMHEHH;

- OOBSICHATB: 3aBUCHUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS,
OPUPOLy XUMUYECKOW CBSI3M (MOHHOM KOBAJICHTHOW, METAJTUYECKOW U
BOJIOPOIHOM ), 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIINU U TOJI0KCHHE
XMMHUYECKOTO PABHOBECHUS OT Pa3IMUYHBIX (PaKTOPOB;

- MPOBOAWTH: CAMOCTOSATEIBHBIN MOUCK HH(POPMAIMK C WCIOIH30BAHUEM
pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TOMYJISIPHBIX H3IaHHMA, KOMIBIOTEPHBIX
0a3 naHHBIX, pecypcoB MuTepHeTa);

- UCTOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH AJisi 00paboTKU U mepeaadn
uH(GOpMaIMK U €€ MIPEJICTABICHUS B pa3IMUHbIX (hopMax;

- CBSI3bIBATh: M3YyUEHHBIN MaTepHrall co cBoed MpohecCuOHaTbHOM e TENb-
HOCTBIO;

- pemiaTh: pacueTHBIC 3a/1a4H 10 XUMHUYECKUM (HOpMyJiaM U YPaBHEHUSIM;

- WCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUSA M YMEHUSI B MPAKTUUECKOU JIesi-
TEJIbHOCTH U MOBCEIHEBHOM JKU3HMU.

OCHOBHBIX

3namo:

- BaXXHEUIINE XUMHUYECKUE MOHSATHA: BEIIECTBO, XUMHUYECKHI 3IIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAss M MOJICKYJISIpHAsE MAacChl, MOH,
AJUIOTPOIHUS, U30TOIbI, XUMUYECKas CBs3b, AIEKTPOOTPULIATEILHOCTD, Ba-
JICHTHOCTb, CTETICHh OKUCJICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKYJISIPHOTO M HEMOJEKYJSIPHOTO
CTPOCHHUSI, PACTBOPHI, IICKTPOIUT M HEIIEKTPOJHT, IICKTPOIUTHUCCKAS
JUCCOIMAIMsl, OKHCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIE-
HUE, TEIUIOBOM A((EKT peakiuu, CKOPOCTh XMMUYECKOW peakluH, KaTa-
U3, XUMHYECKOE paBHOBECHE, YIJIEPOJHBIA CKeleT, (PYHKIMOHATbHAS
TpyIIa, H30MepHsi, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBbl XHMHH: COXPAHEHHS MAaCChl BEILIECTB, MOCTOSHCTBA
cocraBa BelecTs, [lepuoanuecknii 3axon .M. Menneneena;

- OCHOBHBIE TEOPUH XUMHUU, XUMUUYECKOU CBA3M, PJEKTPOJIUTUYECKON JMC-
COIIMAIH, CTPOEHHUS OPTAaHUYECKUX U HEOPTAaHUYECKUX COCTMHCHUII;

- Ba)XKHEHIIMe BellecTBAa M MAaTepuasbl: BAXKHEMIIME METaulbl U CIUIABBI:

Texywasa amme-
cmayusi:

Onenka (ppoHTaIB-
HOTO OIpoca.

Oruenka y1abopa-
TOPHOTO OIIBITA.

OreHka XxuMu4e-
CKOTO OJUKTAHTA.

Onenka npakTuye-
CKUX padorT.

Onenka pemeHus
3ajad.

O1leHKa TECTOBBIX
3aJIaHUH 110 IJ1a-
BaM.

IIpomesicymounas
ammecmayus - K-
3aMeH




CepHasi, COJIsSTHAs!, a30THAsI M YKCYCHasl KUCIIOTHI, OJ1aropoTHbIe Ta3bl: BOJO-
PO, KUCIOPO/I, TaOTeHbI, IEJI0YHbIe METAJIbI, OCHOBHBIC, KHCIOTHBIE H
aM(pOTEpHbIC OKCUABI U THIPOKCHUJBI, IIEIOYH, YTJIEKUCIBIH U yrapHbIA
ra3bl, CEpHUCTBINA Ta3, aMMHAK, BOJA, MPUPOJIHBINA ra3, METaH, dTaH, ITH-
JIeH, alleTHIICH, XJIOPUI HATpHsl, KapOOHAT U TUAPOKApOOHAT HATPUS, Kap-
O6oHaT U Qocdar kanplus, O€6H30JI, METAHON U JTAHOI, CIOXHBIE d(DUPBL,
JKUPBI, MbLJIa, MOHOCaxapuabl (IJIFOKO3a), AUcaxapuisl (caxaposa), Moju-
caxapuabl (Kpaxmall W [EeJUTI003a), aHWJIWH, aMUHOKUCIIOTRI, OCIKU, HC-
KYCCTBCHHBIC U CHHTETUICCKUE BOJIOKHA, KAyYyKH, IJIaCTMACCHI.

Pabouast nporpamMmma coctaBieHa B cOOTBETCTBUM ¢ DesiepaibHbIM roCcyJapCTBEHHBIM
o0pa3oBaTenbHbIM CTaHJAPTOM cpeliHero mpodeccronansHoro oopazosanus (PI'OC



CIIO) no cneunanbHocTH 09.02.12 TexHuyeckas 3KCITyaTalys U COMPOBOXKICHUE
UH(OPMAIMOHHBIX CUCTEM.

i ~
% il 5

[Iporpammy cocraBuna: " K.T.H., TpenojaBarellb BbICIIEH KBaTU(pHUKAIM-
OHHOI1 Kareropuu BacunbeBa A.C.

[Tporpamma o100peHa Ha 3acelaHUM MPEIMETHO-IIMKIOBOM KOMHMCCHM COLMAIBHO-
SKOHOMMYECKUX JUCIUTLINH.
npoTokod Ne 7 ot «16» maprta 2026 1.

[Ipencenarens 1K O. B. Jlonrux

(noonucw)



