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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C0.02.02 «Xumus»
1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBbI

PaGouast mnporpamMma JIUCHMIUIMHBI — SIBJISICTCS  YAacThl0  MPOTPaMMBbl  MOJATOTOBKH
CHCLMAINCTOB CPEIHEr0 3BEHA B  COOTBETCTBUM C  (peaepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTENFHBIM CTAHAAPTOM CPEJHEr0 MPOQEeCcCHOHATBHOIO 00pa30BaHUS IO CIICIHATbHOCTH
36.02.01 Berepunapusl.

1.2. Mecto Yy4yeOHOIi JUCHUIUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMENHATHCTOB CpPeAHero 3BeHA: JMCIUIUIMHA OTHOCUTCS K TPOQPHIBHBIM JUCIUILTHHAM
00111€00pa30BaTEeIbHON MOATOTOBKH.

1.3. Hesn n 3anaun y4yeOHO IMCHUIIMHBI — TPeOOBAHMS K Pe3yJbTATaAM OCBOCHMS
Y4eOHOM IMCUMILIUHBI:

B pe3ynbrare ocBoeHus Kypca "XuMusa" cTyAeHT JOJIKHBI 3HATD!

1)  cdhopMHpOBaHHOCTb  MpEACTABIEHUI: O  MaTepualbHOM  €IUMHCTBE  MMHpa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUH NPUPOABI; O MECTE U 3HAYEHWU XHMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ PO B 00ECHEUEeHUH YCTOHUMBOIO pa3BUTHs YEIOBEUYECTBA: B PELICHUU
po0JIeM 3KOJIOTMYECKOM, IHEPreTUUecKOM M MUIIEBOW OE€30MacCHOCTH, B PAa3BUTHUH MEIULUHBI,
CO3/IaHMM HOBBIX MAaTE€pHaJIOB, HOBBIX HMCTOYHUKOB 3HEPruH, B OOECHEUEHHM pPALMOHAIBHOIO
PUPOIONIONIB30BaHUA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTYphI YEIOBEKA, a TAKKe
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpele;

2) OCHOBOMOJIAraIOINe MOHATHS (JOMOJHUTEIBHO K CHCTEME TOHATHI 0a30BOTO YPOBHS) -
U30TOIBl, OCHOBHOE M BO30Y)XICHHOE COCTOSHUE aToMa, TMOpUIu3alMs aTOMHBIX OpOHUTaJeH,
xumuueckast cBsa3b (" " u "", KpaTHbIE CBSI3M), MOJIIpHAs KOHLEHTpPAlLUs, CTPYKTypHas (opmyia,
u3oMepHs (CTpyKTypHas, reoMeTpudeckas (LUC-TpaHC-U30MEpHsl), THUIBl XUMHUYECKHX peakIHi
(roMO- M TreTeporeHHble, OoOpaTUMble W HeoOpaTHMbIE), PAacTBOpPbl (MCTHUHHBIE, AHUCIIEPCHbBIE
CHCTEMBI), KpUCTAJUIOTUPATHI, CTENIEHb TUCCOLMALINY, SJEKTPOIIN3, KPEKUHT, pU(OPMUHT); TEOpUU
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUYECKHE 3HAHUS, JEeKallle B OCHOBE ITOHUMAaHHS
IIPUYUHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJIIEHUH, COBPEMEHHBIE NPEICTABICHUS O CTPOCHHUH
BElleCTBA HAa AaTOMHOM, MOJIEKYJIIPHOM W HaJIMOJIEKYJISIPHOM YpPOBHSX; IpPEJICTaBICHUS O
MEXAaHU3MaX XMMHYECKUX PEAKUUM, TEPMOAMHAMUUYECKAX U KUHETHYECKHX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O XUMUYECKOM PABHOBECHH, IUCIEPCHBIX CUCTEMAaX, (PAKTOJOTUYECKHE CBEJIEHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU M O€30MaCHOM HCIOJIb30BAaHUM BAXKHEUIINX HEOPraHMYECKHX M
OpraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM [EATENbHOCTH YEJIOBEKa; OOIIMX HaydHBIX
NPUHIUIAX XUMHUYECKOT0 MPOU3BOJCTBA (Ha MpUMepe MPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHUAKa,
MeTaHoJja, nepepaboTku HedTH).

B pesynbprare ocBoeHus Kypca "XumMus'" cTyAeHT JOKHBI YMETh.

1) BBIABIATH XapaKTepHbIE MPHU3HAKW U B3aUMOCBSI3b W3YUYEHHBIX IOHSATHH, MPUMEHSTH
COOTBETCTBYIOILME MTOHATHS MIPU ONUCAHUU CTPOEHUS U CBOMCTB HEOPIaHUYECKUX U OPraHMUYECKUX
BEUIECTB M MX MPEBpALICHHH; BBIABIATH B3aUMOCBA3b XMMHUYECKUX 3HAHUI C TMOHATUSAMU U
NpPEJCTAaBICHUAMU JPYTUX TMpPeIMEeTOB [uis 0ojiee OCO3HAHHOTO IOHMMAaHUS W OOBSICHEHUS
CYIIHOCTH MaTepHallbHOTO €IMHCTBA MHpPA; HUCIOJIb30BATh CHUCTEMHbIE XWMUYECKUE 3HAHUSA IS
OOBSICHEHUS M TPOTHO3UPOBAHMS SBJICHU, IMEIOLINX €CTECTBEHHOHAYUHYIO IIPUPOY;

2) UCHOJIb30BaTh HAUMEHOBAHMUS XUMHYECKHX COEIUHEHHI MEXIYyHapOJHOTO COI03a
TEOPETUYECKOW M TNPUKIATHOW XUMUU U TPUBUAIBHBIE HA3BaHMs BEIIECTB, OTHOCALIUXCS K
M3YYEHHBIM KJlaccaM OpPraHMYeCKHX U HEOPraHMYECKHUX COEIMHEHUH; MCIOJb30BaTh XUMHUECKYIO
CHUMBOJIMKY JJISl COCTaBJIEHUS! (POPMYJI HEOPraHHMUYECKUX BEIIECTB, MOJIEKYJISAPHBIX U CTPYKTYPHBIX
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(pa3BepHYTHIX, COKpAIEHHBIX M CKEJETHbIX) (OPMyNT OpraHMYECKUX BEIIECTB; COCTABIAThH
YPaBHEHMsI XUMMUYECKUX PEAKLUI U PaCKPhIBATh UX CYLIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaknuii MOCPEICTBOM COCTABJICHHUS 3JCKTPOHHOTO OanaHca 3TUX PEaKIHii; peakuuié MOHHOTO
0oOMEHa ITyTeM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHHI; peakuii Tupoiin3a,
peakiuii KoMIUIeKCcooOpa3oBaHusl (Ha MpUMEpPe THAPOKCOKOMILJICKCOB IMHKA W AJTFOMHUHUS);
HNOATBEPXKIaTh  XapaKTepHble  XUMHUYECKHME  CBOMCTBA  BEUIECTB  COOTBETCTBYIOILIHUMU
HKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM XUMUYECKUX PEAKIIUA;

3) knaccupuIMpPOBaTh HEOPraHMUECKUE U OPraHUYEeCKHE BEIIECTBA U XUMUUECKUE PEeaKLuy,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIAcCU(UKAIIUN N3Y4aeMbIX XUMHUYECKHX
O00BEKTOB; XapaKTepHU30BaThb COCTAB M Ba)KHEHIINME CBOWCTBA BEIIECTB, IPUHAMIESKAIIUX K
OIIpeIeIEHHBIM KJIaccaM U TpYIaM COeIMHEHUH (POCThIE BEIIECTBA, OKCH/IbI, TUAPOKCUIbI, COJIH;
YIJIEBOAOPOABI, MPOCThIE 3(DUPBI, CHUPTHI, (EHOJBbI, adbAEIH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI,
CJIO’KHBIE A(UPBI, KHUPBI, YTIEBOIbI, AMUHBI, AaMUHOKHUCIIOTHI, OCIIKN); TPUMEHSATh 3HaHUS O COCTaBE
U CBOHCTBaX BEIIECTB I OKCIEPUMEHTAIbHON IMPOBEPKHM TUIIOTE€3  OTHOCHTEIBHO
3aKOHOMEPHOCTEH IPOTEKAaHUs XMMHMUYECKMX PEaKIUl W IPOTHO3UPOBAHUS BO3MOKHOCTEH HX
OCYILIECTBIICHMUS;

4)chopMHpOBAaHHOCT, YMEHUN NOJATBEP)KJaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKLMOHHOW CIIOCOOHOCTH OpPraHMYEeCKHX COECJUHEHUH OT KpaTHOCTH M THIIA
KOBaJeHTHOM cBs3H (" " 1 ""), B3aMMHOTr0 BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX; a TAK¥Ke
0T 0COOEHHOCTEH peann3aly pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUH;

5) XapakTepu3oBaTh JJCKTPOHHOE CTPOCHHUE aTrOMOB (B OCHOBHOM H BO30YXKICHHOM
COCTOSIHUM) U MOHOB XMMHYECKHUX 3uieMeHTOB | - 4 mepuonos Ilepmonuueckoii cucremst [I.1.
MeHnpneneeBa U HUX BaJCHTHBIE BO3MOXXHOCTH, HMCIONB3ys moHsATHsS "s", "p", "d-amexkrpoHHBIE"
opOUTaNIN, SHEPTETUUECKUE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHX
AIIEMEHTOB M 00pa3yeMbIX IMH COSAMHEHUH 110 IePHOIaM H TPYIINaMm;

6)Bl1ajeHHe CHCTEMOM 3HAHMM O MEeToJaX Hay4yHOro IIO3HAHMS SBJIEHUM NIpPUPOIbI,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX W YMEHMSIMH [PUMEHATh OJTH 3HAHUS IIpU
HKCIEPUMEHTATBHOM HCCIIEIOBAHUU BEIIECTB U JUI1 OOBSICHEHUS] XUMUUECKUX SIBICHUH, UMEIOIINX
MECTO B IPUPO/I€ IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

7) IPOBOAUTH pacueThl M0 XMMUYECKHM (OpMysIaM M ypaBHEHUSIM XUMHYECKUX PEeaKLuil ¢
UCIIOJIb30BaHWEeM (U3MYEeCKUX BeIMYMH (Macchl, OO0BEMa Ta30B, KOJMYECTBA BEIIECTBA),
XapaKTEpU3YIOIIMX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacyeThl [0 HAXO0XKIEHUI0 XUMUYECKOU
(dbopMysIBl BEIIECTBA; pacyeThl Macchl (00beMa, KOJWYECTBA BEIIECTBA) MPOIAYKTa PEaKIu, €CIu
OIHO W3 HCXOJHBIX BEIIECTB JAaHO B BHUAE pPAacTBOpa C OIPENEICHHOM MaccoBOM Joien
pPacTBOPEHHOr0 BEIIECTBA WM JaHO B HU30BITKE (MMEET IMPUMECH); pacueThbl MacCOBOM WM
00BEMHOM JIOJHM BbIXOJ@ MPOJAYKTA PEaKLUH; pacueTsl TEIIOBOro 3¢ ¢ekra peakiuii, 00beMHbIX
OTHOIIICHUH T'a30B;

8) mMporHO3MpOBaTh, AHATU3UPOBATH M OLEHUBATH C MO3UIMHA IKOJIOTHYECKOI 6e30macHOCTH
MOCJIE/ICTBHS OBITOBOM M MPOU3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA, CBI3aHHOW C mepepadboTKoi
BEIIIECTB; MCIIOJIB30BaTh IOJyYEHHbIE 3HAHUS JUISl MPHUHATUS TPAMOTHBIX pEIIeHUH MpolbiieM B
CUTYallUsIX, CBSI3aHHBIX C XUMHEIL;

9)chopMHPOBAHHOCTE YMEHHUH CaMOCTOATENBHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKHIA
HKCMEPUMEHT (MOJIydeHHE M H3yYEHUE CBOICTB HEOPraHMYECKUX W OpPraHWYeCKUX BEIIECTB,
KAUECTBEHHBIE PEAaKLMM  YIJIEBOJOPOJOB  pA3IMYHBIX KIJIACCOB U  KUCIOPOJCOIAEPIKAIINX
OpraHMYECKHUX  BEIIECTB, pELICHHWE  OSKCIEPUMEHTAIbHBIX  3aJad [0  pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIECTB) C COOJIIOJICHHEM IpaBHJl 0€30MacHOr0 OOpaIleHus ¢
BellecTBaMM U J1abopaTOpHBIM  00OpyAoBaHUEM, (QOpPMYIMpPOBaTH I  HCCIEAO0BaHUSA,
IPEJOCTABIIATh B PA3IMYHON (opMe pe3ynabTaThl SKCIIEPHUMEHTA, aHAIU3UPOBATh U OLIEHUBATh MX
JIOCTOBEPHOCTH;

10) ocymiecTBIATh LIE€JICHANPABICHHBIM MOMCK XWMHYECKOM HMH(OpMAanu B pa3iMyHBIX
UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JHUTepaTypa, CpelcTBa MaccoBOM HHQpOpMaIuH, CeTh
WHTepHeT u Apyrue), KpUTUYECKH aHAIM3UPOBaTh XUMUYECKYI0 HH(OpMaIuio, nepepadbaThiBaTh ee
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Y UCTIOJIh30BaTh B COOTBETCTBHH C TIOCTABIICHHOW y4eOHOMU 3a1aueii;

11) oco3HaBaTh OMAaCHOCTh BO3JIEHCTBUS Ha >KMBBIE OPTaHU3MBI ONpPEACIEHHBIX BEIIECTB,
MOHUMAsl CMBICII TIOKA3aTelsl NPEACIIbHON JONYCTUMONW KOHLIEHTPALMU, U MOSICHIATh HA IIPUMEpax
CIocoObl YMEHBILICHUS U MPEIOTBPALLIEHUS X BPEIHOTO BO3JACHCTBHSI Ha OPraHU3M YeIOBeKa.

2. CTPYKTYPA U COJAEPKAHUE JUCIIUITJIMHBI

2.1.00beM yueOHOii TMCHUIJIMHBI M BUABI Y4e0HOI padoThl

O0BeM 4acoB
Ounas ¢popma

Buj yae6Ho# paboTh o0yuenus, 2023

T.H.
MakcumanbHas yuebHast Harpy3ka (Bcero) 100
O06s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 68
B TOM YHCIIE:

JIEKITHI 34
MIPAKTUYECKHE 3aHITHSI 17
J1a00paTOPHBIE 3aHIATHS 17

KYPCOBBIE pabOThI/ TPOCKTHI
CamocrosiTenbHas padboTa CTyieHTa (BCEro)
B TOM YHCJIE

WHIVBUIYIBHBIN IIPOCKT 32
Koncynsramun/KonTpons

[TpomesxyTounas atrectauus B popme muddepennmansHoro 3auera




2.2. TemaTuuyeckuii mjian u coaep:kanue gucuunianubl CO0.02.02 «Xumusi»

HaumeHnoBaHue
pa3aesioB U TeM

Coaep:kaHue yueGHOr0 MaTepHAaa, JJa00paTOPHbIe PAGOTHI H MPAKTHYECKUE 3aHATHS, CAMOCTOSITE/IbHASA padoTa
o0yJammmuxcsi, KypcoBasi padora (IIPoeKT) (ec/iu npedycmompensi)

O0BeM yacoB
Ounas ¢o }2)
06yquH51 023

Yposensn
OCBOCHUS

1

2

3

4

Pazpnen 1.

OCHOGHbIE 3aKOHbBL XUMUU

o

JeprkaHue yueOHOoro (JIEKIIMOHHOI0) MaTepraa

OCHOBHBIE MTOHATUS XUMUHU. 3aKOH COXpaHECHHMA MaCChl BEIICCTB

3axon ['ecca

CrpoeHnue aTroMa, epruoanvecKas cicreMa Menjieneena

Teopust JICKTPOTUTHUECCKOM TMCCOLMALIHI

OKHCIINTENHHO-BOCCTAHOBUTEIIHLHEIS IIPOIECCChI

I'naponus coneit

14

PAKTUYCCKUC 3aHATHUA

Pemenue 3amau «3aKoH COXpPaHCHHA MaCChbl BCICCTB»

Pemenne 3aJga4 ((CT]I)OGHI/IC aToMa, ICPUOANICCKAA CUCTEMA MeHneneeBa»

Pemenne 3aJga4 «TeOpI/Iﬂ BHCKTDOHI/ITI/I‘IGCKoﬁ JAUCCOHAITU

Pemenne 3a1a4 «OKUCIUTEIIBHO-BOCCTAHOBHUTEIIBHBIC MTPOIIECCHI

Pewienue 3anau «l'ugposus conei»

JlabopaTopHasi paboTa — THIIPOIIH3 COJICH

Ha60paT0pHaﬂ pa60Ta — OKHUCJIUTCIIbHO-BOCCTAHOBUTCJIbHBIC PCAKIINHU

Pemenue 3a1au « Boluucienne KOHUEHTPAIMU PACTBOPOB)

cero

IS NN ININ NN

Paznen 2.

Heopzanuttecxaﬂ XUmMusn

wWN -

©)

JepkaHue yaeOHOro (JICKIIMOHHOT0) MaTepHaja

XHUMMUS METAJJIOB

DR g oo|~|o|ul s w| Nk ool & w| ok A

XHUMUS HEMETAJIJIOB

HpaKTI/I‘IeCKI/Ie 3aHATHUA

| CBoiicTBa S 3IEMEHTOB

2 CBolicTBa p 2JIEMEHTOB

‘ CroiicTea d 371eMEHTOB

NININ

Bcero

WN -

Pa3nen 3.

Opzanuuecmm xXumus

Copepxannie yaeOHOTOo (JIEKITMOHHOTO) MaTepuaa

1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTaHUIECKUX COSTMHEHUH

2 | OCHOBHBIC KJIACCHI OPTaHHYECKUX COCAMHCHHIA

HpaKTH‘lCCKHe 3aHATHUA

| Pemenue 3anau «<HoMeHKIaTypa U M30MepHs OPraHUYeCcKUX COEIMHEHHID

2 Tlomy4yeHne nmpefeIbHBIX W HETPEIENbHBIX YTIIEBOJOPOIOB

| CBoiicTBa CIMPTOB M KAPOOHOBEIX KHUCIOT

Bcero

= .
NSO

WwWN -

Paznen 4.

Hauana xumuueckozo ananusza
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Coneprxanne yu4eOHOrO(JICKIIMOHHOTO) MaTepHaa

1 | OcHOBHBIE MOHATHSI AHATUTHYECKON XUMHUH 4

[pakTryeckue 3aHATHS

1 | M3ydeHne KaueCTBEHHBIX PeaKInil OpraHMIeCKUX BEIECTB 3

2 | V3yyeHnue kaueCTBEHHBIX PEAKINH HEOPraHUYECKHUX BEIICCTB 3

Bcero 10
NHnuBuayanbHBINA TPOEKT 32
[TpomexxyTounast arrectamus B popme auddepeHnaibHoro 3aueTa

100

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIYIOIUe 0003HAYCHUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIIOTHEHUE NEATEILHOCTH 110 00pa3Iily, HHCTPYKIIUHU HIIH ITOJI PYKOBOACTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE JAEATEIIbHOCTH, peIlieHHe TPOOIEMHBIX 3aj1ay).



3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnevyeHu o

Peanuzanus yaeOHON AUCHUIUTUHBI TPEOyeT HATMYKS KaOMHETOB:

Vuebnas ayautopust Ne 101 mis mpoBeaeHus y4eOHBIX 3aHATHI, BBIMOTHEHHS KYPCOBOTO MPoeKTa (paboTel), B
TOM YHCIIC TPYNIOBBIX M HHAWBHIYaJbHBIX KOHCYJIbTALUH, TEKYIETO KOHTPOJS M MPOMEXKYTOYHOH aTTECTALH,
OCHAIIICHHAs CIICIIATN3NPOBAHHON MeOepo (pabouee MECTO MPeToaaBaTelis, CTOIBI, CTYIIbS, Ay AUTOPHAS JOCKA).

Texnudgeckue cpencTBa oOydeHHs: HAO0Op JEMOHCTPAIMOHHOTO O00OpYyIOBaHHSA - HOYTOYK (TIEPEHOCHOM);
CIeIHaTH3UPOBaHHOE YIeOHOE 000pYIOBaHHUE - BRITSHKHOM MIKad, ra30BbIe TOPEIKH, CYIIWIBHBIN mKad, mrad mmst
peakTHBOB M J1aOOpaTOpHOH MOCyAbl, HeHTpudyra (MepeHoCcHas), yaeOHO-HATIISAHBIE TOCOOUs O0eCIIeUNBAarOIIIe
TEeMaTHYSCKHE WILTIOCTPALMHU, COOTBETCTBYIOLIME pa00dUM Y4eOHBIM IIPOrpaMMaM - TaOJIUIIB, IAKaTHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot 28.11.2013 OO0 «IOxHas
Codreepuas kommanus»;, Office Standard 2007 Jlunensus Ne 42563717 ot 03.08.2007 OPEN 62544085ZZE09
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MpPOIpPUETAPHOE
nporpammHuoe obecrnieuenue; Z0om Tapud baszossiit CBoGoaHo pacnpoctpansemoe 10, ZoomVideoCommunications,
Inc.; Skype CeoGoaHo pacmpocTpaHseMoe MpOoIpHeTapHoe nporpammHoe obecmeuenune; Yandex Browser CeoGomgHo
pacnpocTtpansemoe 110

VYuebnas aymuropus Ne 74 nuist mpoBeAeHHsT YYeOHBIX 3aHATHH, BHIIOJIHEHHUS KYpCOBOTO MpOeKTa (paboThl), B
TOM YHCIIC TPYIIOBBIX M MHAWBHIYaJbHBIX KOHCYJBTALWH, TEKYILETO0 KOHTPOJS M MPOMEXYTOYHOW aTTeCTAaLHH,
OCHAIlICHHAsl CICLHAIN3UPOBAHHON MeOenblo (pabodee MECTO MpEIoJaBaTels, CTOJbL, CTYJbs, ayJUTOPHAs TOCKa,
MoO¥iKa).

TexHuueckue cpeicTBa 00ydeHHs: Ha0Op EMOHCTPALIMOHHOTO 000pYyAOBaHUA (2yJH0 CUCTEMA, MPOSKIMOHHBIH
9KpaH, MPOEKTOP, NEPCOHAIBHBIA KOMIBIOTEP), Y4eOHO-HATJISIIHBIE MOCOOHMA OOECHeuUBaONINE TEMaTHYECKHe
WLTIOCTPAIMK, COOTBETCTBYIOIIME pPabOuuM YueOHBIM IIporpaMMaM - rajepes HOPTPETOB (H3UKOB, My3el
¢du3nyeckux NpuOOPOB, BUPTyabHas J1adopaTopust pU3NKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «IOxHast
CodreepHas kommanusy; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7E1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoGOIHO pacmpocTpaHseMoe MpPOMpPUETAPHOE
nporpammHoe obecneueHne; Google Chrome CpoGomHo pacmpoctpansemoe [10, mumensus freeware; Unreal
Commander CpobomHo pacmpoctparsemoe I10, numensus freeware; Zoom Tapud bazoseni CBobomHO
pacmpoctpansiemoe [10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe MPOIpUETAPHOE
nporpammHoe obecriedenue; Dr.Web [lorosop Ne PI'A 12130035 ot 13.12.2022 1. mexny ®I'BOY BO «JloHcKoit
T'AY» u OO0 «<KOMITAHUS I'HAJIbD»; 7-zip CBoboxHo pacmnpoctpansiemoe 110, GNU Lesser General Public
License; Yandex Browser CeoGoato pacrnpoctpansiemoe 110

[Momemienne it XpaHeHUs] U NpoduIakTHYeCKoro o0ciykuBaHUS y4eOHOro obopymoBanusi ayauropus Ne 102.
YKOMIIJIEKTOBAHO CHEIMATH3NPOBAHHON MeOeIbI0 IS XpaHEHH 000py/I0BaHNS U TEXHUYECKUMHU CPEICTBAMH I €T0

00CITy)KUBaHHA (cromnbl, mKadpl, BBITSKKA, Kamepa sl 3jekTpodopesa, Inkad CYIIWIBHBIA, TepMoOCTaT,
(hOTO3INIEKTPOKOIOPUMETP, BECH TOPCHOHHBIE, LIGHTpU(YyTa (Masiasi U 00JIbIIast) ,KaJTOPUMETP).

Aynutopus Ne 235 [Tomemnienne U1t XpaHeHUs ¥ TPO(UIAKTHIECKOTO 00CTyKUBaHUS yu4eOHOTro 000pyI0BaHUS.
YKOMIUIEKTOBAHO CIEIMAIN3UpOBaHHON Mebesnbio (cToi, Ikadbl, ceid) st XpaHeHHs o0OopyaoBaHUsl (HOYTOYK
(TIepeHoCHOiT), IPOEKTOp (NEePEeHOCHOH), MPOEKIIMOHHBIN 3KpaH (MIEPEHOCHOH)). M TEXHUYECKHUMHU CPEICTBAMHU IS €ro
obcmyKuBaHUs.

Windows 10 Pro JInnensus Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 or Microsoft Volume
Licensing Service Center; Office Standard 2016 Jluuensust Ne 66241795 or 28.12.2015 OPEN 96248131ZZE1712 ot
Microsoft Volume Licensing Service Center;  OpenOffice CBo6oano pacmpoctpansiemoe I10, muuensus Apache
License 2.0, LGPL; Adobe acrobat reader CB0O0JHO pacmpocTpaHsIeMoe IpOIPUETAPHOE MPOTPaMMHOE 00eCIICUeHHE;
Zoom Tapud bazoswiii CBobogHo pacnpoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CBoGomno
pacrnpocTpaHseMoe IpolpueTapHoe porpaMMHoe obecrieuenne; Yandex Browser CBoOogHo pacnpoctpansemoe I10;
Dr.Web Jlorosop Ne PTA 12130035 ot 13.12.2022 1. mexny ®I'BOY BO «/lonckoit TAY» 1 OO0 «KOMITAHU A
I'OHAAJIB®»; 7-zip CBobomHo pacmpoctpansemoe ITO, GNU Lesser General Public License; Yandex Browser
CBobonHo pacmpoctpansemoe [10; Jlabopatopus MMUC «llnanery JloroBop Ne576-22 ot 11.11.2022 1. wmexny
®dI'BOY BO «Jlouckoit TAY» 1 OO0 «Jlaboparopus MMHUCy.

3.2. UudopmanmnonHoe odecneyeHue 00y4eHus



KoaunuecTBO

Hcnoab3yercs npu

Ne OCHOBHLIE HCTOTHUKH IK3EMILISIPOB B U3yYeHHH Pa3/IeioB
m\n ouduoTexe /
ceolika Ha IBC

1 Xumust: 10-i kimacc: yriayOIéHHbII https://e.lanbook.co | 1-4
ypoBeHb : yuebuuk / B. B. Epemun, H. E. | m/book/334892
Ky3bmenko, B. 1. Tepenun [u ap.] ; mox
penakmuei B. B. Jlynuna. — 10-e u3n.,
crep. — Mockaa : [Ipocsemienue, 2023. —

446 c. — ISBN 978-5-09-107226-6. —
Texcr : anexTpoHHsIit // Jlans :
3JIEKTPOHHO-OMOJIMOTEYHAS cCUCTeMa. —
URL.: https://e.lanbook.com/book/334892
(mata obpamenus: 15.06.2023). — Pexum
JOCTYTA: JUTsl aBTOPU3. TIOJIb30BATEIICH.

2 Xumust: 11-# knace: yriyOnEHHbIH https://e.lanbook.co | 1-4
ypoBeHs : yueounk / B. B. Epemun, H. E. | M/book/334904
Ky3smenko, A. A. JIpo3nos, B. B. JIynus ;
non penaknued B. B. Jlynuna. — 10-e
nu3a., crep. — Mocksa : [Ipocsemenue,

2023. — 478 c. — ISBN 978-5-09-
107469-7. — Tekcr : 37€KTpOHHBIIH //
JlaHb : DIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/334904 (nara
obparienus: 15.06.2023). — Pexum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIIEH.
KosmmuecTBo Hcnoan3yeres npu
Ne IK3EMILISIPOB B U3y4YeHHH Pa3/eioB
i Jlono/JiHuTeIbHbIE HCTOYHUKH SuG.IHOTeKe / CCLLUIKA
na 9bC
1 [Tyzakos, C. A. Xumus : 11-i xacc : https://e.lanbook.com/b | 1-4

yriyOonéHHbIi ypoBeHsb : yueOHuk / C.
A. Ily3akos, H. B. Mamnuna, B. A.
[TonkoB. — 4-e u3n., crep. — Mockaa :
[Ipocsemenue, 2022. — 320 c. —
ISBN 978-5-09-088086-2. — Tekcr :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
omonmmoreunas cucrema. — URL:
https://e.lanbook.com/book/334592
(mata oopamenus: 15.06.2023). —
Pexxum noctyna: amns aBTOpu3.
MOJIb30BaTEIICH.

00k/334592




2 I'adpuensn, O. C. Xumus : 10-it knace : | https://e.lanbook.com/b | 1-4
yriryOnéHHbIi ypoBeHb : yueOHuk / O. | 00k/335033
C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 2-e u3n., crep. — MockBa
: IIpocemenue, 2022. — 399 ¢. —
ISBN 978-5-09-092359-0. — TekcrT :
AJICKTPOHHBIN // JIaHb : AJIEKTPOHHO-
6ubnnoreuynas cucrtema. — URL:
https://e.lanbook.com/book/334595
(mata oopamenus: 15.06.2023). —
Pexxum nocryma: 1 aBTOpU3.
II0JIb30BaTEIEH.

Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX CIIPAaBOYHBIX CUCTEM

HanmeHnoBaHue pecypca Pexum gocryna
YHuBepcuteTckas On0IMOTeKa OHJIAH. DIEKTPOHHO-ONOIMOTeUHAS http://www.biblioclub.ru/
crcTemMa
W3narenbctBo Jlanb. DIeKTPOHHO-OMOIMOTEUHAS CUCTEMA https://e.lanbook.com/
Hayunas snekrponnas oubimorexa eLIBRARY.RU http://elibrary.ru

KoMmniekT JTMIeH3MOHHOT0 U CBOOOHO PACHIPOCTPAHSIEMOr0 NPOrPaMMHOI0 OOecredeHus

IlepeyeHb JIHIIEH3HOHHOTO TPOrPAMMHOI0 o0ecneyeHust

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuet Ne4295 ot 28.11.2013 OO0 «lOsxHas
Codreepuas kommanus», Office Standard 2007 Jlunensuss Ne 42563717 or 03.08.2007 OPEN 62544085ZZEQ9
Microsoft Volume Licensing Service Center; Adobe acrobat reader CsoGoaHo pacmpocTpaHsieMoe MpONpHeTapHOE
nporpaMmHoOe obecnieueHue; Z0oom Tapud bazoerii CBobomHO pacmpoctpansemoe 10, ZoomVideoCommunications,
Inc.; Skype CBobomHO pacmpocTpaHsieMoe MporpueTapHoe mporpammuoe obecrieuenue; Yandex Browser CBo6oHo
pacopoctpaunsiemoe 10

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or 16.03.2010 OOO «tOxHas
CodreepHas kommanus»; Office Standard 2013 Jluuenzust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center;

Dr.Web Jlorosop Ne PT’A 12130035 ot 13.12.2022 r. mexay ®PI'BOY BO «/lonckoit TAY» u OO0 «KOMITAHU A
I'DHIOAJIBD»; 7-zip Ceoboauo pacmpoctpansemoe IO, GNU Lesser General Public License; Yandex Browser
CBobonHo pacnpocTpansiemoe [10

Windows 10 Pro Junensus Ne66160039 or 11.12.2015 OPEN 961665597ZE1712 or Microsoft Volume
Licensing Service Center; Office Standard 2016 JIuuneusus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot
Microsoft Volume Licensing Service Center;  OpenOffice CBo6oano pacmpoctpansiemoe [10, nunensust Apache
License 2.0, LGPL; Jla6oparopus MMUC «Ilmanen JloroBop Ne576-22 ot 11.11.2022 r. wmexny ®I'BOY BO
«Jouckoit TAY» u O0O «Jlaboparopus MMHUC».

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

2.Meroanyeckue MaTepHaibl, pa3MerieHHbie Ha caiite «KOMITAC B oOpa3oBanum» http://kompas-
edu.ru.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YUYEBHOM JUCHUATIAHBI



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

KonTtponb u oneHka pe3yJabTaTOB OCBOCHHUS Y4E€OHOM JUCHUIUIMHBI OCYILECTBISETCS
mpernojaBaTesieM B TIPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHIATUA W J1a0OpaTOPHBIX pPadoT,

TECTUPOBAHM:, a4 TAKKE BBIIIOJIHCHUS O6y‘IaIOH_[I/IMI/IC${ HUHANBHUAYAJIbHBIX SaﬂaHHﬁ.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

@®opMbI H METO/IbI KOHTPOJISA U

OlIEHKH
pe3yJbTaToB 00yYeHust

B pesysprare 00y4eHus: CTYACHT JIOJIKEH:

3HATh.

MPEJICTABICHUS O MECTE€ XMMHH B COBPEMEHHOM
HAy4YHOU KapTUHE MHPA; IOHUMAaHUE POJIH XUMHH B
dbopMupoBaHUU KPYyro3opa U pyHKIIHOHAIBHON
rPaMOTHOCTH YeJIOBEKa JIJIsl PeLICHHS MPAKTUYECKUX
3a7a4; 00 00X XUMUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX;

[Iepnoarueckuil yCTHBINA OIIPOC.
KomnokBuym.

OCHOBOIIOJAararomue XuMU4CCKUC ITIOHATUS, TCOPUHU,
3aKOHBI 1 3aKOHOMCPHOCTH;

[Iepnoanueckuil yCTHBINA OIIPOC.
Komnoksuym.

XUMHUYCCKYHO TCPMUHOJIOTHUIO 1 CUMBOJIUKY;

[Iepnoanueckuii yCTHBINA OIIPOC.
Komnoksuym.

ImpaBujia TCXHUKHU 0Oe3omacHOCTU IIpH UCII0JIb30BaHNHN
XUMHUYCCKUX BCUICCTB,

[Iepuoanueckuii yCTHBIN OITPOC.
Komnoksuym.

COOCTBEHHYIO MO3UIIMIO 110 OTHOILIEHUIO K XUMHUYECKON
uH(pOopMalny, NOIy4aeMON U3 pa3HbIX HICTOYHHUKOB;

ITepnoanueckuil yCTHBIN OIIPOC.
Komnoksuym.

JUIA 06y‘~IaI-OHII/IXC$[ C OrpaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbs OBJIAJICHUC OCHOBHBIMHU JOCTYITHBIMU
MCTOJaMH HAYYHOT'O ITO3HAHU,

ITeproarueckuil yCTHBIN OIIPOC.
Komnoksuym.

JUTS CTICTIBIX M CTA0OBHISIINX 00YYArOIIUXCS
OBJIaJICHUE MPAaBUJIAMH 3allMCH XUMHUYECKUX (HOpMYJI C
UCTIOJIb30BaHUEM PENNbe(hHO-TOUCUHOW CHCTEMBI
o0o3Hauenwuii JI. bpaiis.

ITepuoanueckuil yCTHBIN OIIPOC.
Komnoksuym.

yMeThb!

BJIQJIETh OCHOBHBIMU METOJaMHU HAyYHOT'O MTO3HAHMUS,
HCIIOJIB3YCMBIMH B XUMUMU: Ha6J'IIO}1€HI/Ie, OITNCaHHcE,
W3MEPEHHE, SKCTIEPUMEHT; 00pabaThiBaTh, OOBIICHITH
PE3YIbTAThI IPOBECACHHBIX ONBITOB U ACJIAaTh BBIBOJbI;
TOTOBHOCTE M CLIOCOOHOCTE MMPUMCHATH MCTOABI
MO3HAHUSI TIPU PEIICHUH NMPAKTHUYECKUX 3a/1a4;

OI_ICHKa PE3YIbTATOB NPAKTUYCCKUX U

n1abopaTOpPHBIX padoT.

HCCICI0BATh CBOICTBa HCOPTraHNYCCKUX U
OpTraHU4YC€CKUX BCIICCTB, O0OBSACHSITH 3aKOHOMCPHOCTHU
MMPOTCKAHUA XUMHUYCCKUX peaxunﬁ, IMPOTrHO3UPOBATH

OreHka pe3yabTaTOB MPAKTUYECKHUX U

1a00paTOpHBIX PadoT.




BO3MOXHOCTb UX OCYHICCTBJICHUA,

JaBaTh KOJIMYECTBEHHbBIE OLIEHKH U TPOBOJAUTH PacueThl
[0 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM;

O1reHKa pe3ybTaToOB MPAKTUYECKUX U
1ab0paToOpHBIX PaboT.

BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUH O COCTaBe,
CTPOEHHUH BEIIECTBA U OCHOBHBIX XUMUYECKUX 3aKOHAX,
MPOBEPATH UX IKCIEPUMEHTAIBHO, GOPMYIUPYS LENIb
UCCJIEJIOBAHMUS,

OtieHKa pe3ynbTaToOB MPAKTUYECKUX U
1ab0paToOpHBIX PaboT.

BJIAJICTh METOJIAMH CAMOCTOSTEIILHOTO TJIAHUPOBAHHUS U
NPOBE/ICHUS] XUMHYECKUX IKCIICPUMEHTOB C
COOJTI0ICHHEM MPaBHII 0€3011acCHOM pabOTHI ¢
BEIIECTBAMH U J1a00PaTOPHBIM 000PYIOBAHHEM; YMETh
OTHCATh, IPOAHAIU3UPOBATH U OIICHUTH JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3ysIbTara;

OrreHKa pe3ynbTaToB MPAKTUYECKUX U
1ab0paTopHBIX PaboT.

MIPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH C
MTO3UITNI IKOJIOTHICCKON 0€30MacHOCTH MOCIEACTBHS
OBITOBOM U TIPOM3BOJICTBEHHOM JIEATEIEHOCTH
YeJI0BeKa, CBA3aHHOM C rmepepaboTKON BEIIECTB.

OreHka pe3yabTaToOB MPAKTUYECKUX U
71a0b0paTOPHBIX padoT.

Hmozoewvtii konmpois:

Hughpepenyuanvnutit 3auem
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