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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.02.02«Xumusa»

1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

PabGouass mnporpamMmma JUCHUIUIMHBI  SIBISIETCS  YacTbi0  MPOTrpamMMbl  HOJATOTOBKHU
CHCLMAINCTOB  CPEIHEro 3BeHA B  COOTBETCTBUHM ¢  (efepalbHBIM  TOCYJApCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpEeIHEero MpodeccrnoHalIbHOTO 00pa3oBaHUs MO CIEUHUAILHOCTU
35.02.05 Aeponomus, yTBEpKIECHHBIM NpuKa3oM MuHuctepcTBa mpoceiienus Poccuiickoit
®enepanun Ned44 ot 13.07.2021 r.

1.2. Mecro Yy4yeOHOH JUCUUIVIMHBI B CTPYKType MNpPOrpaMmbl MOATOTOBKH
CIENHATUCTOB CpeIHero 3BeHa: JHCIUILNIMHA OTHOCUTCS K NPOQUIBHBIM JUCHUTUTHHAM
00111€00pa30BaTEIILHON MTOATOTOBKH.

1.3. Hean n 3a7a4u y4yeOHOM AMCUMILUIMHBI — TPeOOBAHMS K pe3yibTaTaM OCBOCHUS
Y4eOHO# JUCIUIIUHBI:

B pesynbrare ocBoeHus Kypcea "Xumusa" CTyI€HT JOJIKHBI 3HAT!

1) chopMUPOBAaHHOCTH  TPEACTABICHUWH: O  MaTrepHaJbHOM  EIMHCTBE  MUpa,
3aKOHOMEPHOCTSIX M [O3HABAEMOCTH SBJICHUI HPUPOJBI; O MECTE€ M 3HAYEHUU XMMHHU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJH B 0OECIEUCHHH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
npo0JieM HKOJIOTUYECKOM, YHEPreTHUECKONM M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO3JIaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB HHEPrHUM, B OOECIEUEHUM pPalMOHAIBHOIO
MPUPOIONIONH30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS U OOIICH KyIbTyphl YeJIOBEKa, a TaKkKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IPHUPOTHON CPEE;

2) OCHOBONOJATAOIINE TOHATHSA (JIOMOTHUTENIBHO K CHCTEMEe MOHATUM 0a30BOr0 ypOBHS) -
U30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHME aToMa, TMOpUAM3ALMs aTOMHBIX OpOWTaieH,
xumu4deckast cBsi3b (" " u "", KpaTHbIE CBSI3U), MOJIApHAs KOHLIEHTpPALUA, CTPYKTYpHasi (opmya,
uzoMepust (CTpyKTypHasi, TeoMeTpuyeckasi (LIUC-TpaHC-U30MEpHsl), THUIbl XUMUYECKUX pPEaKIHH
(roMo- W reTeporeHHble, OOpaTUMble M HEOOpaTUMbIE), PACTBOPHI (MUCTUHHBIE, TUCIIEPCHBIE
CUCTEMBI ), KPUCTAJIOTUPATHI, CTENIEHb AUCCOLMALINHN, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKAIIUE B OCHOBE IOHMMAHHUSA
IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUI, COBPEMEHHbIE MPEACTABIECHUS O CTPOECHUU
BEUIECTBA HAa AaTOMHOM, MOJIEKYJIPHOM H HaJIMOJIEKYJIIPHOM YPOBHSX; IIPEICTaBICHUS O
MeXaHM3MaX XMUMHUYECKUX peakluil, TEPMOAMHAMUYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XMMHYECKOM pPaBHOBECUH, AMCIEPCHBIX CUCTEMaX, (aKTOJIOIMUYECKHE CBEIEHUS O
CBOICTBax, cocTaBe, MOJYyYEHUH U 0€30IaCHOM HCIOJB30BaHUU BAKHEUIIMX HEOPTraHUYECKUX M
OpPraHMYECKHUX BELIECTB B OBITY M INPAKTHUECKOW JIEsITEIbHOCTH 4YeJOBEKa; OOIIMX HAayYHBIX
MPUHILIMIIAX XMMHYECKOTO MPOU3BOJCTBA (Ha MpUMEpe MPOU3BOACTBA CEPHOM KUCIIOTHI, aMMHUaKa,
MEeTaHoJ1a, epepaboTKH HePTH).

B pesynprare ocBoeHMs Kypca "XuMus" CTyI€HT TOJKHBI YyMeTh!

1) BBISBIIATH XapakTepHbIE NMPU3HAKM M B3aUMOCBA3b HM3YUYEHHBIX MOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME MOHATHUS MPHU ONKUCAHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BEUIECTB M MX IPEBPALICHUN; BBIABIATH B3aUMOCBA3b XMMHWUYECKUX 3HAHUI C TMOHATUSAMU U
NPEJICTABICHUSIMA JIPYTUX TPEeIMEeToB st Oojiee OCO3HAHHOTO IOHUMAaHHUs U OOBSCHEHUS
CYLIHOCTH MAaTe€pHAIbHOTO €AWHCTBA MHPA; HMCIIOJIb30BaThb CHUCTEMHBIE XMMMUYECKUE 3HAHMS I
00BSICHEHUS U IPOTHO3UPOBAHUS SBJICHUM, UMEIOLINX €CTECTBEHHOHAYYHYIO IIPUPOLY;

2) WCMOJIb30BaTh HAMMEHOBAaHMS XHMHUYECKMX COEIMHEHHH MEXIYHAapOJHOTO COm03a
TEOPETUYECKOW M TPUKIAAHOW XUMUM W TPUBHAIbHbIE HA3BaHUS BEIIECTB, OTHOCSILUXCS K
M3YYEHHBIM KJlaccaM OPraHMYeCKUX M HEOPraHMYECKHUX COECIMHEHUI; UCMOJIb30BaTh XUMHUUECKYIO
CUMBOJIMKY JJIsl cOCTaBlieHUs! (hOpMyJl HEOPraHUYECKUX BEIIECTB, MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpALEHHBIX M CKEJEeTHBIX) (OpPMYyJT OpraHMYECKHUX BEIIECTB; COCTABIISATh
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YpaBHEHUSI XUMUYECKHUX PEaKLUi U pACKpPbIBATh UX CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OajlaHCa ATUX PEAKIUN; peaKIii MOHHOTO
0o0OMeHa IIyTeM COCTaBJIEHUS UX IOJIHBIX U COKPALLIEHHbIX HOHHBIX YPABHEHMI; peakuil ruapoIn3a,
peakiuii KoMIuleKcooOpa3oBaHUs (Ha MpUMEpPE T'HAPOKCOKOMILJIEKCOB IIMHKA U AJIIOMHHHUS);
NOATBEPXKJIATh  XapaKTepHble  XMMHUYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIUMMU
9KCIIEPUMEHTAMH U 3aIllUCSAMU YPAaBHEHUN XUMUYECKUX PEaKIuii;

3) xnaccupuUIMpPOBaTh HEOPTAaHMYECKUE  OPTaHMUECKUE BEIECTBA U XMMUYECKHE PEAKIINY,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTsS KiIacCU(DUKAIMU U3Y9aeMbIX XMMHUYECKUX
O00BEKTOB; XapaKTEpU30BaTh COCTAaB U BAXKHEHIIME CBOWCTBA BEILECTB, MPUHAMISKALIUX K
OTIpeZieNIeHHBIM KJIaccaM U TPYIIaM COeIMHEHUH (MPOCThIe BEIIECTBA, OKCUIbI, THIPOKCUIBL, COJIH;
YIJI€BOAOPOABI, MPOCTHIE 3(DUPBI, COUPTHI, (HEHONIBI, ANbJICTU/IbI, KETOHBI, KAPOOHOBHIE KHCIIOTHI,
CIIOHBIE APUPBI, )KUPBIL, YTIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHUS O COCTaBe
U CBOMCTBaxX BEIIECTB JUII  AKCIEPUMEHTAJIbHOW IMPOBEPKU THMIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH MPOTEKaHMSI XUMHUYECKHX PEaKIUil U MPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYILIECTBIICHUS;

4)chopMHpOBAaHHOCT, YMEHUH TONATBEPKIaTh HAa KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIOCOOHOCTM OpPraHMYECKUX COEAMHEHUH OT KpaTHOCTH M THIMA
KoBajieHTHOH cBsi3M (" " 1 ""), B3aMMHOTO BJIMSIHHS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a TaKkKe
0T 0COOEHHOCTEH peann3ay Pa3InIHbIX MEXaHU3MOB IPOTEKAHUS PEAKLINH;

5) XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXIECHHOM
COCTOSIHUM) UM HMOHOB XMMHYECKUX 31eMeHTOB | - 4 mepuonoB Ilepmoguueckoi cucremsr JI.1.
MenzeneeBa U HMX BaJICHTHBIE BO3MOXKHOCTH, HCIONB3ys mousatus "s", "p", "d-amekrponnbie"
opOuTau, SHEPTETUYECKUE YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU COSAMHEHUI M0 MEPHOIaM U TPyIIIam;

6)BlIaZiecHHEe CHCTEMOM 3HAaHUN O METOoAaX HAy4YHOI'O IIO3HAHMUS SBJIEHUM NPUPOJBL,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHSIMH TNPUMEHSATh OJTH 3HAHUS TPU
AKCIIEPUMEHTAJIbHOM HCCIIEI0BAaHUU BELECTB U JUIsl OOBSCHEHUS! XMMUUECKHUX SIBJICHUN, HMEIOLIUX
MECTO B IPUPOJIE€ IPAKTUUECKOH NEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

7) IPOBOJIUTH PacuUeThl MO0 XUMUYECKUM (HOpMysIaM M YpPaBHEHUSAM XUMHUYECKUX PEAKIUH C
UCMOJIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA BEILECTBA),
XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacUeThl [0 HAXO0XKIECHUI0 XUMUYECKON
dbopMyIbl BElIECTBA; pacdyeThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOJAYKTa PEaKIUU, €CIU
OJHO W3 HCXOIHBIX BENIECTB JaHO B BHUAE pacTBOpa C OMNPEACICHHON MacCOBOW J101eH
pPacTBOPEHHOI'O BEIIECTBA WJIM JaHO B H30BITKE (MMEET HPHUMECH); pacyeTbl MacCOBOW WM
00BbEMHON JIOJIU BBIXOJIa MIPOJIYKTA PEAKIMH; PacyeThl TEIJIOBOro 3¢ ¢dekra peakiuid, 00beMHBIX
OTHOLICHUH I'a30B;

8) MporHo3upoBaTh, aHAIM3UPOBATh U OLIEHWBAThH C MO3UIINNA SKOJOTHYECKON 0€30IacHOCTH
HOCJEICTBHSI OBITOBOI M MPOM3BOACTBEHHOMN JEATEIHHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEIIECTB; MCIIOJb30BaTh IOJYYEHHbIE 3HAHUS JJs NPUHATUS T'PAMOTHBIX pelleHUud MHpobdieM B
CUTYaIUX, CBI3AHHBIX C XUMHUEH;

9)chopMHUPOBAHHOCTh YMEHHI CaMOCTOSITENIFHO IUJIAHUPOBATh M MPOBOAUTH XUMHYECKHM
DKCIEPUMEHT (IIOJIyYEHHE M M3yYEHUE CBOICTB HEOPraHMYECKUX W OPraHWYeCKHX BEILECTB,
KAueCTBEHHbIE PpEaKLUU YIJIEBOJOPOJOB  PA3IMYHBIX KIACCOB UM  KHUCIOPOACOIEPKAIINX
OpPraHMYECKUX  BEIECTB, pEUICHUE  HKCIEPUMEHTANBHBIX  3aJad MO0  paclo3HABAHUIO
HEOPTraHWYECKUX M OPTaHMYECKHX BEIIECTB) C COOJIOJICHHEM IpaBUil 0€30MacHOT0 OOpaIieHus ¢
BelleCTBAMH U JIa0opaTOpHBIM  00OOpyaoBaHuEM, (QOpPMYIUpPOBaTH IeIHW  HCCIEAOBAHUSA,
MPEIOCTABIIATh B pa3Nu4YHON (hopMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIM3UPOBAaTh M OLIEHUBATh UX
JIOCTOBEPHOCTB;

10) ocymiecTBIATH Li€JCHANPABICHHBIH MOMCK XMMHMYECKON HHGOpMaluu B pa3iIMYHbIX
UCTOYHUKAX (HayyHas M y4eOHO-HaydHas JHTepaTypa, CpPelCcTBa MaccOoBOW HHQOpMAIUH, CETh
WuTepHeT u apyrue), KpUTHYECKH aHaIM3UPOBaTh XMMHUYECKYI0 HH(OpMalLIKIo, epepadbaTbiBaTh €
U MCII0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOM 3a1auei;
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11) oco3HaBaTh OMAacCHOCTH BO3JEHCTBUSI Ha >KUBBIE OPraHU3MBbI OIMpPEACIICHHBIX BEIIECTB,
MMOHUMAsI CMBICTT TTOKa3aTeNsl MPEACIbHON TOMYCTUMOM KOHIIEHTPAIMH, U TOSCHATh Ha MpUMepax
CroCcOObl YMEHBIIICHHS U MPEOTBPAILICHUS KX BPEHOTO BO3/ICHCTBUS HA OPraHU3M YEeJIOBEKa.

1.4. PexkoMeHayemMoe KOJMYECTBO 4YacOB Ha OCBOeHHE TMPOrpaMMbl Y4eOHOM
AUCUMIIUHBI:

MaKkcHUMaJbHOU yueOHOU Harpy3ku oOyuatomerocs 100 yaca, B TOM uucie:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydatomierocs 68 vaca;

2. CTPYKTYPA U COJEPKAHUE JTUCIUIIJIMHbI

2.1.00beM yueOHOM TMCUMILIMHBI M BU/IbI Y4eOHOH padoThl

O06bEeM YacoB

Bun yuebHoit paboTbl 2023 ra
MakcumanbHast yueOHast Harpy3ka (Bcero) 100
O0s3arenpHas ayquTOpHasi yueOHasi Harpy3Ka (Bcero) 68
B TOM YHCIIE!
JIEKITUH 34
IIPAKTUYECKNE 3aHATHS 17
J1a00paTOPHBIE 3aHIATHS 17

KYpCOBbI€ pabOThl/ IPOEKTHI
CamocrosiTenbHas padboTa CTyieHTa (BCEro)
B TOM YHCJIE

WHIVBUIYIBHBIN IIPOCKT 32
Koncynpsranun/KonTpois

[IpomexyTrouHas aTTectanus B popme nuddepeHIaibHOro 3a4era




2.2. TemaTuyeckuii mjian u coaep:xkanue TucuMInHbICO0.02.02«Xumus»

HaumeHoBaHue
pa3aesioB M TeM

Conep:xaHue y4eOHOTro MaTepHaa, JJabopaTopHblie PaGoThHI U MPAKTUYECKUE 3AaHATHS, CAMOCTOSITe/IbHAA padoTa

O0beM yacoB
2023 r.H.

Yposens
OCBOEHHUSI

o0yyammuxcs, Kypcopasi paéora (IPOeKT) (eciu npedycmompervl)
2

3

i

Paspnen 1.

OCHOGHbIE 3aKOHBL XUMUU

o

JepkaHue yaeOHOro (JICKIIMOHHOTO) MaTepHaia

OCHOBHBIEC MTOHATUS XUMHUHU. 3aKOH COXpaHCHH MAaCChI BEIICCTB

3akon ['ecca

CTpOCHI/Ie aToMa, ICpUuoJUICCKasa CUCTEMa Menpeneena

Teopusi 3IEKTPOTUTHIECKOMN AMCCOLMAIIIHI

OKHCIINTENHHO-BOCCTAHOBHUTEIHLHEIS IIPOIECChI

[M'uaponus cone

14

PAKTUYCCKUC 3aHATHUA

Pemenne 3aJga4 «3aKoH COXpPAaHCHHA MAaCChbl BEIIECCTB»

Pemenne 3aJga4 ((CTpOGHI/IC aToMa, IIEPpUOANICCKasa CUCTEMA MeHneneeBa»

Pemenue 3agau «Teopus 37€KTPOIUTHUECKON TUCCOLIUALIUN))

Pemenne 3a1a4 «OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHBIE MTPOIIECCHI

Pemenne 3anau «[ 'uaponus conei»

JlaboparopHas paboTa — THIPOJIN3 CoJici

JlaboparopHas padoTa — OKHCIUTEIHHO-BOCCTAHOBUTENBHBIC PEAKIINN

Pemenune 3anau « BeiunciieHue KOHIIEHTPAIIMU PACTBOPOBY

cero

o DN NINININININ

Paznen 2.

Heopzanultecmm XUmMusn

WN -

o

JiepkaHue yueOHOoro (JeKIMOHHOT0) MaTepuana

XHUMUS METAJJIOB

NlR|A || ~|o| 1| wn| ko ool & | w| ok A

XuMHsi HEMeTaJllIOB

IIpakTHueckue 3aHsITus

1 | CaoiicTBa S 2JIEMEHTOB

2 CpoicTBa p 3JIEMEHTOB

3 ‘ CaoiicTBa d 311eMEHTOB

NININ

Bcero

WN -

Pa3nen 3.

Opzanuuecmm xXumus

Conepxanne y4eOHOTro (JISKITMOHHOTO) MaTepraia

1 | Teopus Byraeposa. HomeHkIaTypa U H30MepHs OPraHMYeCKUX COSTUHECHUN

2 OCHOBHEIE KJIaCCHI OpPraHnv4eCKux COC,HI/IHCHI/Iﬁ

[IpakTHueckue 3aHsITUs

1 | Pemenue 3anau «<HoMeHKIaTypa U M30MepHs OPraHUYECKUX COEMHEHHID

2 HOJ’Iy‘ICHI/Ie MpCACIbHBIX W HECTIPEACJIbHBIX YTJICBOJOPOJOB

3 | CaoiicTBa CTIPTOB M KapOOHOBBIX KHCIOT

Bcero

= .
NSRS

WN P~

Pasnen 4.

Hauana xumuueckozo ananusa

Conepxanne yu4eOHOr0(JIEKIIMOHHOTO) MaTepHaa




1 OCHOBHBIC IIOHATHUA aHaﬂI/ITI/IquKOﬁ XUMHUN 4

HpaKTI/I‘{eCKI/Ie 3aHATUA

1 | U3ydenue Ka4yeCTBEHHBIX PEAKLIMI OPraHMYECKUX BELLECTB 3

2 | V3yueHune Ka4yeCTBEHHBIX PEAKIUi HEOPraHMIECKHX BEICCTB 3

Bceero 10
NHnuBuayanbHBINA TPOEKT 32
[TpomexyTouHas arrectanus B popme qudhepeHIraIbpHOro 3a4era

100

Jl1s XxapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIoIue 0003HAUCHHUS:

1.— o3HaKOMUTENBHBIN (Y3HABAaHUE PAHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIH (BBIIOIHEHUE NEATEIHHOCTH MO 00pa3Ily, MHCTPYKIIUHU WU MOl PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JISATSIIBHOCTH, PEIICHNE TIPOOJIEMHBIX 3a71a4).



3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnevyeHu o

Peanuzanus yaeOHON AUCHUIUTUHBI TPEOyeT HATMYKS KaOMHETOB:

- Aynutopust Ne 99V4yeOHass ayauTopus Ijisi IPOBEACHHS 3aHIATHH CEMHHAPCKOTO THIIA,
KypCOBOT'O TNPOEKTUPOBAHUS (BBIOJHEHHUS KYpPCOBBIX Pa0OT), TPYNIOBBIX M HMHIMBHIYaTbHBIX
KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJSI W MPOMEXYTOUYHOW aTTectauuu; JlaGopaTopusi XHUMHUH,
YKOMIUIEKTOBAaHHAs CHEIMATN3UPOBAHHON MeOenpio (pabouee MeCTO MpernojaaBaTesisi, CTOJIBI,
CTYJIbSI).

Texnuueckue cpeacTBa OOydeHHs: CHEIHMAIM3UpPOBaHHOE y4yeOHOoe o0opyaoBaHue -
BBITSDKHOM 1Kad), Tra30Bble TOpPEIKH, CYIIMIbHBIA IIKad, y4yeOHO-HArisgHble Moco0us,
o0ecrieynBamOIMe TEMAaTHMYECKHE  WJUIIOCTPAIlMHM, COOTBETCTBYIOIIME  pPa0OYMM  y4eOHBIM
porpaMMam - TaOJIUIIbI, JIAKaThI

- Aymutopust Ne 74 VuebHas ayauTopusi A NMPOBEIACHUS 3aHATHHA JEKIMOHHOTO THUIIA,
3aHATUA CEMHUHAPCKOr0 THIIA, KYpPCOBOTO IPOCKTHPOBAHMS (BBINOJIHEHUS KYpPCOBBIX pPadoT),
TPYNIIOBBIX M WHAWBUAYAJIBHBIX KOHCYJBTAIMi, TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOU
aTTecTallid, yKOMIIJIEKTOBaHHAsI CIIEIMaTN3UPOBAHHOM Mebenbio (pabouee MecTo ImpenoaaBarens,
CTOJIBI, CTYJIbsI, AyTUTOPHAS JOCKA, MOMKA).

Texuuueckue cpenctsa oOyueHus: HaOOp JAEMOHCTPALIMOHHOTO OOOpymOBaHUsS (ayauo
cUCTeMa, MPOEKIMOHHBIA JKpPaH, MPOEKTOp, MEPCOHAIBHBIA KOMITBIOTED), Y4eOHO-HArJIsIIHbIC
nocoOusi 00ecCreurBaoIIe TEMAaTHUECKUE WILTIOCTPAIIMH, COOTBETCTBYIONINE pabOYUM yueOHbIM
nporpaMMaM - Trajepes HOpPTPETOB (U3MKOB, My3ei (u3muecKkux mnpuOOpOB, BHUPTyaIbHAs
nabopaTopust GU3HUKH.

MSWindows 7 OEMOLPNLLegalizationGetGenuinewCOA Cuer Ne 1834 or 16.03.2010
000 «tOxnas CodteepHas kommanusi»; OfficeStandard 2013 Jlunensus Ne 64009631 ot
28.08.2014 OPEN 940142247ZZE1608 ot MicrosoftVolumeLicensingServiceCenter; Adobe acrobat
reader CBOOOIHO pacmpocTpaHsieMoe mporpueTapHoe nporpammuoe obecnedenue; Google Chrome
CBobGomgno pacnpoctpansiemoe [10, nunensust freeware; Unreal Commander CpoGomHo
pactipoctpansiemoe 110, nuuensus freeware; Zoom Tapu¢ bazoseiii CBO60AHO pacnpocTpaHseMoe
[10, ZoomVideoCommunications, Inc; Skype CBobGomHo pacmpocTpaHsieMoe MNpONpUETapHOE
nporpamMmmHoe obecrieuenue; Dr.Web Jlorosop Ne PI'A 12130035 ot 13.12.2022 mexay ®I'BOY BO
«louckoit TAY» 1 000 «KOMITAHUA I'DHAAJIb®»; 7-zip CBoboaHo pactpoctpansemoe I10,
GNULesserGeneralPublicLicense; YandexBrowser CeoboaHo pacripoctpansiemoe 110

- [Tomenienne st XpaHEHUsT ¥ MPOYUIAKTHYECKOTO OOCITY>)KUBaHUS YI€OHOTO 000y JOBaHUS
(aymutopust Ne 98); ocHaleHHOE CIEHATM3UPOBAHHOW MeEOEebI0 sl XpaHEHUs: 000pYAOBaHUS;
TEXHUYECKUMU CPEJCTBAMU ISl €r0 O0CIY)KUBaHUS (IUCTUIUIATOP, XOJIOAMIBHUK, BBITSDKHON HIKad,
ra3oBblI€ TOPEJIKH, MKad sl peaKTUBOB U JTA0OPATOPHOU MOCYAbl, KOHAYKTOMETp, pH-MeTp).

- Aynutopus Ne 235 Ilomerienue ans XpaHeHHsS U NMPO(UIAKTUYECKOTO OOCITYKHBaHUS
y4eOHOTr0 000pyI0BaHHS.

VYKOMIIJIEKTOBAHO CIELHATIN3UPOBaHHON Mebenbto (ctou, mkadbl, celd) anst XpaHeHUs
obopynoBanus (HOyTOyK (TIEpEHOCHOH), TPOEKTOp (MEPEHOCHOM), TMPOEKIIMOHHBIN JSKpaH
(IepeHOCHOI1)).M TEXHUYECKUMU CPEICTBAMHU ISl €r0 OOCITY>KUBAHHUS.

Windows 10 Pro  Jlunensust Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot
MicrosoftVolumeLicensingServiceCenter;OfficeStandard 2016 JTunensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot MicrosoftVolumeLicensingServiceCenter;OpenOffice
CBoboaHo pacripoctpansiemoe [10, muuensust ApacheLicense 2.0, LGPL; Adobeacrobatreader
CB000HO pacmpocTpaHseMoe IponprueTapHoe mporpaMMuoe obecrieuenue; Z00m Tapud bazoserit
CBoboaHo pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype Ceo6oaHO
pacrpocTpaHseMoe MPOoIpHeTapHOe MporpaMmMHoe obecrieuenue; YandexBrowser CBo6oaHO
pactipoctpansiemoe [10; Dr.\Web Jlorosop Ne PI'A 12130035 o1 13.12.2022 mexxnay ®T'BOY BO
«lonckoit TAY» 1 000 «KKOMITAHU S I'DOHJJAJIb®y; 7-zip CBoboano pacnpoctpansemoe [10,
GNULesserGeneralPublicLicense; YandexBrowser Ceo6oano pacnpoctpansiemoe I10;



3.2. UudopmanuonHoe odecriedeHne 00yueHust

KoauuecTBO

HUcnoan3yercs npu

Ne OCHOBHLIE HCTOUHMKH IK3eMILISAPOB B H3y4YeHUH Pa3esioB

n\in oudmorexe /

ceblika Ha IBC

1 Xumus: 10-i kiacc: yriryOiEHHbIH https://e.lanbook.co | 1-4
ypoBeus : yuebunk / B. B. Epemun, H. E. | M/book/334892
Ky3bmenko, B. 1. Tepenus [u ap.] ; nox
penakimueii B. B. Jlynuna. — 10-e usn.,
crep. — Mockaa : [Ipocsenienue, 2023. —

446 c. — ISBN 978-5-09-107226-6. —
Tekcr : anexTponHsii // JlaHs :
ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/334892
(nata obpamenus: 19.06.2023). — Pexum
JI0CTyMa: JUIsl aBTOPU3. N10JIb30BaTENEH.

2 Xumust: 11-# knace: yriyOnéHHbIH https://e.lanbook.co | 1-4
ypoBeHs : yuebnnk / B. B. Epemun, H. E. | M/book/334904
Ky3bmenko, A. A. lpo3nos, B. B. JIynuH ;
nox penakuueii B. B. Jlynuna. — 10-e
3., crep. — Mocksa : [Ipocsemienue,

2023. — 478 c. — ISBN 978-5-09-
107469-7. — TekcT : 27€KTpOHHBIIH //
JlaHb : DIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/334904 (nara
obpamenusi: 19.06.2023). — Pexum
JOCTYTA: JIsl aBTOPH3. TOJIb30BaTENEH.
KosmmuecTBo Hcnoan3yeres npu
Ne IK3eMILISPOB B HU3y4YeHUH pa3iesioB
i\ JlonoTHUTeIbHbIE HCTOYHUKH e
Ha ObC
1 [Ty3akos, C. A. Xumus : 11-i kmacc : https://e.lanbook.com/b | 1-4

yrayO0a€HHbBIN YpoBeHb : yueOHuk / C.
A. Ily3akos, H. B. Mamuauna, B. A.
[TonkoB. — 4-¢ u3x., crep. — Mockasa :
IIpoceemenue, 2022. — 320 ¢c. —
ISBN 978-5-09-088086-2. — Texkcr :
3JIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/334592
(mata oopamenus: 15.06.2023). —
Pexxum noctyma: st aBTopus.

00k/334592




OJIL30BAaTEJIEN.

2 I'abpuensn, O. C. Xumus : 10-ii kiacc : | https://e.lanbook.com/b | 1-4
yriryOnéHHbIi ypoBeHs : yueOHuk / O. | 00k/335033
C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 2-e u3n., crep. — MockBa
: [IpocBewmenue, 2022. — 399 c. —
ISBN 978-5-09-092359-0. — Tekcr :
AJICKTPOHHBIN // JIaHb : AJIEKTPOHHO-
6ubnnoreuynas cucrtema. — URL:
https://e.lanbook.com/book/334595
(mata oopamenus: 15.06.2023). —
Pexxum ocryma: 1 aBTOpU3.
I10JIb30BaTENIEH.

Hepeqeﬂb I/IH(l)OpMaIIl/IOHHBIX CIIPAaBOYHBLIX CUCTEM

HaunmeHoBaHue pecypca Pexxum gocTyna
XH}ZTZ;F;CHTGTCKM O6ubnmoTeka OHJaH. DIEKTPOHHO-ONOIHOTeYHAS hitp://www.biblioclub.ru/
N3narenbcTBo JlaHb. DIeKTPOHHO-OMOIMOTEYHAS CUCTEMa https://e.lanbook.com/
Hayunast snekrponnas 6ubauorexka eLIBRARY.RU http://elibrary.ru

KoMmniekT JTHIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOI0 NPOrPaAMMHOI0 OOecredeHus

IlepeyeHb JMIIEH3MOHHOI0 MPOTPAMMHOIO o0ecreYeHn sl

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnas Codreepras komnanus»; OfficeStandard 2007 Jlutienszust Ne 42563717 ot 03.08.2007
OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader CBo60H(
pacrpocTpaHseMoe MporpueTapHoe nporpammuoe odecrieuenue; Zoom Tapud bazosiit CBOOOHC
pacnpoctpansiemoe [10, ZoomVideoCommunications, Inc.; Skype CBoOomHO pacmpocTpaHsIeMog
poIpHeTapHoe mnporpaMMHoe obecreueHue;Y andexBrowser CBoboano pacnpoctpansiemoe I1C

MS Windows 7 OEM OLP NL LegalizationGetGenuinew COA Cuetr Ne 1834 ot 16.03.2010 OOQ
«lOxnas Codreepnas xommnanus»; OfficeStandard 2013 JIuuensuss Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreade
CBoOOIHO pacmpocTpaHseMoe TporpueTrapHoe mnporpamMmHoe obecrneuenune;, GoogleChromg
CBoOonmHo  pacmpoctpansiemoe I10, mmmensust freeware; UnrealCommander CBoOoaHC
pactpoctpansiemoe I[10, nmunensus freeware;Zoom Tapud bazoBeiit CBOOOIHO pacmpoCTpaHIEMOE
I10, ZoomVideoCommunications, Inc; Skype CBoGoaHO pacmpocTpaHseMoe MpONPHETAPHO]
nporpammHoe obecnieuenue; Dr.Web JloroBopa Ne PI’TA03060015 ot 27.03.2019, Ne PT'01270055 o1
27.01.2020 r. mexny ®PI'BOY BO «/lonckoit TAY» 1 OO0 «KOMITAHUS I'DHJAJIb®y; 7-zif
CBobomno pacmpoctpansiemoe I10, GNU LesserGeneralPublicLicense; YandexBrowser CBoOomH(
pacripoctpansemoe [10

MS Windows 7 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Nel834 ot 16.03.201(
000 «¥Oxnas Codrepnas kommanus»; OpenOffice CBoOoano pacnpoctpansiemoe [10, naunensus
ApacheLicense 2.0, LGPL; Adobeacrobatreader CBoO6OgHO pacmpocTpaHsieMoe MpOIpPHUETAPHOE
nporpammHoe oOecriedenue; Zoom Tapud bazoseiit  CBobGoaHo pacmpoctpansemoe [10
ZoomVideoCommunications, Inc.; Skype CBoGogHO pacmpocTpaHsieMoe MpPONPHETAPHOG
nporpammuoe obecrnieuerue; YandexBrowser CBobonHo pacmpoctpansemoe [10;Dr.Web Jlorosopd



http://www.biblioclub.ru/
http://elibrary.ru/

Ne PT’A03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 r. mexny ®I'BOY BO «JloHckor
F'AY» u OO0 «KOMITAHUSA TOHAAJIb®»; 7-zip CBobomno pacmpoctpansemoe [10, GNU
LesserGeneralPublicLicense; YandexBrowser CpoGoano pacnpoctpansemoe I10; JlaGoparopus
MMUC «IInans» HdoroBop Ne§630 ot 04.10.2021 mexay ®I'BOY BO «onckoit TAY» u OOQ

«JIaboparopuss MMUCy.

Ilepeuensb npodeccHOHANBHBIX 023 JAHHBIX
1.Caiit pupmer ACKOH.http://www.ascon.ru.

2.Metoanyeckue maTepuaisl, pasMeriennsie Ha caiite «KKOMITAC B o6pasoBanuun» http://kompas-

edu.ru.

4. KOHTPOJIb U OLIEHKA PE3YJIBbTATOB OCBOEHUS
YYEBHOM JUCLUATIJIMHBI

KouTponb u oneHKa pe3yJabTaToOB OCBOCHHUS Y4E€OHOM JUCHUIUIMHBI OCYIIECTBISETCS
MpernojiaBaTesieM B Tpolecce MPOBEACHUS MPAKTUUECKUX 3aHATUA M JTa0OpaTOpHBIX pPadoT,
TECTUPOBAHUS, a TAK)KE BHIMOTHEHHS 00Y4aIOIIMMUCS WHANBUAYAIbHBIX 3aJaHUM.

Pe3yabTaThl 00yuyeHus
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHMA)

®opMbI U METO/IbI KOHTPOJIS U
OlleHKH
pe3yJabTaToB 00y4eHHsI

B pe3ysbrare 00y4eHus CTYACHT JI0JIKEH:

3HATh.

IPEJICTaBICHUS O MECTE XMMHUH B COBPEMEHHOMN
Hay4YyHOW KapTHUHE MHpa; IOHUMAaHUE POJIM XUMHH B
(dbopMHpOBaHUU KPYyro3opa U (PyHKIIMOHATIEHOU
IPaMOTHOCTH Y€JIOBEKaA JJISl PELIEHUS] IPAKTUYECKUX
3aja4; 00 O0IMX XMMUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSIX;

ITeproarueckuil yCTHBIN OIIPOC.
Komnoksuym.

OCHOBOIIOJIararomnue XUMUICCKUEC ITIOHATUS, TCOPHUH,
3aKOHbI 1 3aKOHOMCPHOCTH;

[Iepnoanueckuii yCTHBINA OIIPOC.
Konnoksuym.

XUMHUYCCKYHO TCPMUHOJIOTHUIO 1 CUMBOJIUKY,

[Iepnoanueckuii yCTHBINA OIIPOC.
Konnoksuym.

ImpaBujia TEXHUKHU 0e3omacHOCTH IIpH UCII0JIb30BaHUN
XUMHUYCCKUX BC€HICCTB,

[Iepuoanueckuil yCTHBIN OIIPOC.
Konnoksuym.

COOCTBEHHYIO MO3UIIHIO 10 OTHOIIEHUIO K XUMHUECKON
uH(pOpMalnK, MOTy4aeMOl U3 pa3HbIX HICTOYHHUKOB;

[Iepnoanueckuii yCTHBINA OIIPOC.
Konnoksuym.

JJIs 06yqa}0m1/1xc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU
300pPOBbEA OBJIAACHUEC OCHOBHBIMH JOCTYIIHBIMHA

[Teproanueckuil yCTHBIA OIIPOC.
Konnoksuym.




MCTOJaMH HAYYHOT'O IMO3HAHUS,

JUTSI CTICTIBIX M CTTA00BUISAIINX O0yYarOIIHXCsl
OBJIAJICHUE MMPABUJIAMH 3AITHCH XUMHYECKHX (OPMYII C
HCIIOJIb30BaHUEM pebe(HO-TOUCYHONU CUCTEMBI
ob6o3nauenwmii JI. bpaiins.

[Tepronuueckuii yCTHBIN OIPOC.
Kosnoxsuym.

yMeThb!

BJIJICTh OCHOBHBIMU METOJIaMH Hay4HOTO TIO3HAHUS,
HCIIOJIb3YCMbIMH B XMMUMU: Ha6JIIOI[eHI/I€, OIINCaHHucC,
U3MEpEHHe, IKCIIEPUMEHT; 00pabaThIBaTh, OOBSICHSTH
PE3yIbTaThl IPOBCACHHBIX ONIBITOB U J1€JIaTh BLIBObI;
TOTOBHOCTH U CIIOCOOHOCTE MMPUMCHATH MCTOAbI
MIO3HAHUS TIPU PEIICHUH MTPAKTUYCCKHX 3a/1a4;

OrieHKa pe3yIbTaToOB MPAKTUYECKUX U
1ab0paToOpHBIX PaboT.

HCCIICIOBaTh CBOMCTBA HCOPraHNYCCKUX 1
OpPraHu4YCCKux BCIICCTB, 00BACHATH 3aKOHOMCPHOCTH
MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ, IMIPOIrHO3UPOBATH
BO3MOJXHOCTb UX OCYHICCTBJIICHUA

OreHka pe3yabTaToOB MPAKTUYECKHUX U
71a00paTOPHBIX padoT.

JaBaTb KOJIMYCCTBCHHBIC OLICHKU U IIPOBOAUTL PACUCThI
10 XUMHYCCKHUM q)OpMy.]'IaM " YPABHCHUAM,

OneHka pe3yabTaToB MPAKTUYECKUX U
1abopaTOpHBIX padoT.

BBIJIBUT'aTh TUIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe,
CTPOEHUU BEILECTBA U OCHOBHBIX XUMUYECKUX 3aKOHAX,
MPOBEPATH UX IKCIIEPUMEHTANIbHO, (OPMYIHUPYS LENb
UCCJIEJIOBAHUS;

OneHka pe3yabTaToB MPAKTUYECKUX U
1abopaTOpPHBIX padoT.

BJIAJIETh METOJJAMU CAaMOCTOSTEJILHOTO IUTAHUPOBAHUS U
MMPOBEACHUA XUMHUYCCKUX SKCIICPUMCHTOB C
coOroIeHHEM MpaBuJl Oe30MacHOi paboThI ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM; YMETh
OmnmucaTh, MpOaHaAJIN3UPOBATb U OUCHUTH JOCTOBCPHOCTDH
HOJTYy4EHHOTO Pe3yJIbTara,;

OrneHka pe3yabTaToB MPAKTUYECKUX U
1abopaTOpPHBIX padoT.

HpOFHOSI/IpOBaTI), aHaHI/I3I/Ip0BaTI> 1 OLICHUBATH C
MO3HIIAHN DKOJOTHUECKOI 0€30IMacCHOCTH ITOCIIEACTBUS
OBITOBOI U TPOU3BOJICTBEHHON AESITETFHOCTH
YeNI0BeKa, CBA3aHHOM ¢ mepepaboTKO BEIIecTs.

OreHKa pe3yabTaToOB MPAKTUYECKHUX U
1a00paTOpHBIX PadoT.

Hmozoewtii Konmpoinw:

Jugpghepenyuanvusiit 3auem
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