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Pabouas mporpamma cocrtaBieHa ¢ ydyérom TpeOoBaHuii denepasbHOTO TOCYJApCTBEHHOTO
oOpasoBarenbHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo mampasieHuto moaroroBku 15.03.02
TexHonoruyeckre MamMHbL ¥ oOopymoBanue s npoduius «llumieBas HMHXKEHEPHs MaJbIx
IPEANPUITHI Ha OCHOBAaHUHU y4eOHBIX IJIaHOB Habopa oOy4varoruxcs 2022 rofa.

Pa3pabotunk nporpaMmsl:

JloeHt T.T. 3uHkuuena
JloueHT E.E. Crapony0en
COI'TACOBAHO

Pabouas mporpamma paccmoTrpeHa u ojoOpeHa Ha 3acefmanuu kadeapsl «Heopranuueckoit
xumun uMenu npodeccopa H.C. AxmertoBay, mpotokon ot 20.04.2022 1. Ne 6.
3asenyromuii kadpenpoit  Cocrnacosano A.M. Ky3Hernon

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[enssMu OCBOCHHS TUCLUIUINHBI « XUMUS» ABIIIOTCA:
a) hopmupoBanue GyHIAMEHTAIBHOW CUCTEMbI XMMUYECKUX 3HAHUN O B3aUMOCBSI3H MEXK]y CTPOCHUEM
BEIIECTBA U €0 XMMUYECKHMH CBONCTBaMH,
0) oOy4enue criocobam MpUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMUYECKUX U
KMHETHUYECKUX MPEJCTaBICHUN A1 OObACHEHMS U NPE/ICKA3aHNsl OCHOBHBIX 3aKOHOMEpPHOCTEH
IIPOTEKAHU XUMUYECKHUX PEAKLIUN,
B) PaCKpbITHE CYLIHOCTH IIPOLIECCOB, IPOUCXOAALIMX B X0J1€ XUMHUECKUX IPe-BPALICHUN BEIIECTB
r) (OpMHUPOBAHKE TIOHATHS O CBSI3U CBOMCTB XMMUYECKHX BEIIECTB U UX BIMSAHUA HA OKPYKAIOIIYIO
Cpely U 4eJIOBEKa;
1) pa3BUTHE UHTEIUIEKTYaIbHbIX BO3MOKHOCTEN U CTUJISL MBILUIEHUS CTYE€H-TOB U€pe3 IEMOHCTPALUIO
POJIM XMMHHU B TIO3HAHUM 3aKOHOB ITPUPOJIbI U MATEPUAIIBHOM XKHU3HHU OOLIECTBA, B PELICHUH ITT00AIbHBIX
po0JIeM YeloBeYeCTBa: KyJIbTyphl, HAYKH, UCTOPUH, 00YCIOBICHHOCTH PA3BUTHS XUMUYECKON HAyKH
OTpeOHOCTSAMU NTPOU3BOACTBA U ObITA.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Hucturnnuna «XuMus» oTHOCUTCS K oOs3aTensHo yactu OOIl u ¢popmupyer y oOydaronuxcs
no npodunto  «llumeBas uHXKEHEpUsS MalbIX MNPEAIPUSTUN» HAOOP 3HAHWM, YMEHUH, HAaBBHIKOB H
KOMIIETECHITUH.

Jl1s ycrenrHoro OCBOCHUS JUCHUIUIMHBL «XUMHUS» 00y4YarOUIUIiCcs 10 HAMpPaBICHUIO MOATOTOBKU
15.03.02 «TexHosornyeckue MaliMHbl 1 000pyA0BaHNE» JOHKEH OCBOMTH MaTepHall MPEeAIECTBYOIIMNX
JTUCIUILINH:

1. ®usnka ( MIKOJBHBIN KypC )
2. Xumus ( IIKOJBHBIN KypC )

JucnumimHa «XuMus» SBISETCS NMPEALIECTBYIONIEH U HeoOXoauMma Jjisl yCIIEUIHOTO OCBOECHMUS
MOCJIEAYIOIUX TUCLHUIUIAH:
1. MarepuanoBeneHue
2. Dkosorus

3. Komnerenuuu odyuyaromerocsi, popMupyemMbie B pe3y/1bTaTe 0CBOCHUS AUCHUIIITUHBI

OIIK-1 CnocoGen NpuMeHATh eCTeCTBEHHOHAYYHbIE M 00LIeMHKeHEPHbIE 3HAHMSI, METObl MATEMATHYECKOI0
aHAJIM3a M MO/IEJIMPOBAHUS B MPO(eCcCHOHATLHOI 1eATeTbHOCTH;

OIIK-1.1. 3HaeT OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIHMIUINH, METO/IbI 00pabOTKU Pe3yIbTaTOB IKCIIEPUMEHTA,
METO/Ibl MATEMATHYECKOTO aHAIN3a M MOJICIUPOBAHHUS B PO(PECCHOHAIBLHOMN eI TEIbHOCTH

OIIK-1.2. YMeer npuMeHSTh TEOPETHUSCKHE 3HAHUSI U IKCIIEPUMEHTAILHBIC METO/IbI UCCIICAOBAHUS [TPH PACUeTe U
MPOEKTHPOBAHHUH IJIEMEHTOB TEXHOJIIOTHYECKOTO 000PYI0BaHUS, IPOBOIUTH AHAIN3 U KPUTHYECKH OLICHUBATD MOTYyYCHHBIE

AKCIEPUMEHTAIbHBIC TaHHBIE
OIIK-1.3. Brageer ocHOBaMH (yHAaMEHTAJIBHBIX TEOPHH, HABBIKAMH HCIIOJIB30BAHIS MaTEMaTHIECKOTO anmapara,

HaBBIKaMU pabOTHI C MIMPOKUM KPYTOM TEXHOJIOTUIECKOTO 000PYIOBaHHS
B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEeH

3HAaTh:

OCHOBHBIC eCTeCTBeHHO-Hay‘-IHI)Ie 3aKOHBI 1 OCHOBBI I/IH)KeHepHBIX HaYK, METOAbI MATEMATUYCCKOI'O
aHaJIn3a U MOAEIUPOBAHUS

YMeTh:

HpI/IMeHSITB TeOpeTI/ILIeCKI/Ie 3HAHUSA U BKCHepI/IMeHTaJIBHLIe METOAbI UCCIICTOBAHUS HpI/I pacque nu
MIPOCKTUPOBAHUH DJIEMEHTOB TEXHOJOTHYECKOTO 000pYAOBaHMS, MPOBOAUTh aHAIN3 U KPUTHICCKU

OLICHUBATDH IMMOJTYYCHHBIC SKCIICPUMCHTAJIBHBIC JaHHBIC



Baanern:

HaBBIKAMHU HCIIOJIL30BAHUS 3HAHUH CCTCCTBCHHO-HAYUYHbIX JUCHUILIJINH IIPU pa60Te C IIMPOKHUM KPYrom

TCXHOJIOTHYCCKOT'O O60py,[[0BaHI/ISI 1 OCBOCHHH HOBBIX TCXHOJOIMYCCKUX MAalllMH U 060pyz[013aHmI

4. CTPYKTYpa M cojiep:KaHue TUCHUIIIHHbI

OO6m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 yacos.

Buer yueOHoM paboTHI (B 9acax) O11eHOYHEIE
cpeacTBa A
Ne Paszgen Ceme- HpOBeHei{m
/I JUCLUIUTNHBI cTp Jlekus Hpairiieckue JlaGopa- KCP CPC TeKyIet
3aHATHS TOPHBIE POMEXY-
TOYHOH
aTTecTalyu
1 2 3 4 5 6 7 8 9
1 Crpoenue 1 2 7 KonTtponsHas
' | BemecTBa pabota
Hroro no 1 2 7
cemMecTpy
1 CrpoeHue 2 2 1 o5 KonTponbHas
BEILleCTBA pabora
TepmoauHaMuka
2. | ¥ XUMHYECKOe 2 2 1 30
paBHOBECHE
XuMuyeckui KonTtponbHas
3 | mpouece 2 5 2 30 paborta;
JlaGopaTtopHas
pabota
Hroro mo 3aver,
2 2 4 4 85 Kontpoabsnas
cemecTpy
padora
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e WNupukaTopsl
. /_n Paznen nucnuuimHbL Yacsl Tema JIeKIIMOHHOTO 3aHATHSA JIOCTHKEHUS
KOMITCTEHIINT
1 2 3 4 5
1. | CtpoeHue BemecTBa 2 Crpoenune aToma 1 OIlK-1.1
MepUONYECKHe CBOMCTBA OIIK-1.2
OIlK-1.3
2. | TepMmoaMHAMUKA U XUMUYECKOE PaBHOBECHE 2 TepMmoauHaMMKa U XUMHYECKOE OIIK-1.1
paBHOBeCHE OIIK-1.2
OIlK-1.3
BCEI'O 4
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBe,Z[CHI/IC HpaKTI/I‘-ICCKI/IX/CCMI/IHapCKI/IX 3aHATHMN HE npeayCcCMOTpPCHO y‘-IC6HBIM IIJIaHOM
7. Conep:xaHue 1a00paATOPHBIX 3aHATHIA
Nunpnkarto
pbl
Ne Pa3nen aucuuniaiHb Yacsl Tema 3ansTUA JIOCTIDRCH
n/m ust
KOMIIETEHI]
uu
1 2 3 4 6
1. | Crpoenue BerecTBa 2 OnucaHue CTPOCHUS MOJIEKYI € OIIK-1.1
HCIOJIb30BAHUEM TCOPUH BAJIEHTHBIX OIIK-1.2
cBszel OIIK-1.3
2. | XuMu4eckuit rmpouecc 2 XUMHUUECKUE PEaKIUU C y9aCTHEM OIIK-1.1
COEIMHEHNIA §-, P-, d-271eMEHTOB OIIK-1.2




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
OIIK-1.3
BCEI'O 4
8. CamocTonTeIbHASI padoTa
MunukaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacel ®opma CPC IOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | Ctpoenue BemecTBa 7 popaboTKa JIEKITHOHHOTO MaTepraia OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | CtpocHHE aTOMOB U MOJICKYI 25 MOJITOTOBKA K KOHTPOJIBHO paboTe OIlK-1.1
OIIK-1.2
OIIK-1.3
3. | TepMomuHAMUYECKHE pacUeThl: OCHOBHEIC 20 MOJITOTOBKA K KOHTPOJIBHOM padore, OIlK-1.1
MIOHATHUS U PACUETHl TEPMOIUHAMUIECKHUX npopaboTKa JEKIIHOHHOTO MaTepualia OIlK-1.2
1apaMeTpoB OIlK-1.3
4. | Xummnueckoe paBHOBECHE 10 MOJrOTOBKa K KOHTPOJILHOMU pabore, OIIK-1.1
nmpopaboTka TeopeTnyeckoro mMarepuana | OINK-1.2
OIlK-1.3
5. | Peakiuu 6e3 U3MeHEHHs CTeTeHel 15 odopmileHre 0TYETOB, ITOATOTOBKA K OIIK-1.1
OKHUCJICHUS KOHTPOJIbHOH paboTe, MOATOTOBKA K OIlK-1.2
nabopaTopHoii pabote, mpopaboTka OIIK-1.3
TEOPETHYECKOr0 MaTepuaa
6. | OKHUCIUTETFHO-BOCCTAHOBUTEIHHEIE 15 odopmIleHHE OTYETOB, TOATOTOBKA K OIlK-1.1
peaxmn KOHTPOJBHOH padoTe, MOATOTOBKA K OIIK-1.2
nmabopaTopHOii pabote, mpopaboTka OIIK-1.3
TEOPETHYECKOro MaTepuaia
BCEI'O 92
8.1 KonTpoasb camocTosiTe1bHON PadoThl
WNupukaTopst
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIbHYIO
i pabory Yacsl ®opma KCP JIOCTHXKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | CtpoeHne aTOMOB M MOJICKYJT 1 MPOBEPKa KOHTPOIBHOM paboThI OIlK-1.1
OIlK-1.2
OIlK-1.3
2. | TepMmoarHAMUKA U XUMHYECKOE 1 MIPOBEPKa KOHTPOIBHOM pabOThI OIIK-1.1
paBHOBecHE OIIK-1.2
OIlK-1.3
3. | Xumuyeckuii mporuecc 2 npueM nabopaTtopHoii padotel, mpoBepka | OINK-1.1
KOHTPOJIBHON pabOoThI OIIK-1.2
OIIK-1.3
BCEI'O 4

9. Ucnosib30BaHUE PEHTUHIOBOI CUCTEMbI OLlEHKH 3HAHUI

[Ipu oIleHKE pe3yNbTaTOB MEATEIHHOCTH OOYYAIOMIUXCS B paMKax TUCIHUIUIUHBI «XHMHS
WCTIONB3YETCSl PEUTHHTOBas cHUCTeMa. MakCHMallbHO€ W MUHHUMAJIBHOE KOJWYECTBO OaIOB IO
pa3IMYHBIM BHUJIaM y4eOHO# paboTsl onmucaHo B «llomoxkeHnn o OatibHO-PEUTUHTOBON CHCTEME OIICHKU
3HaHWH CTYJEHTOB U o0ecrieueHus KkadecTBa yueoHoro nporeccay ®I'6OY BO KHUTY.

PeliTunroBas oneHka GopMHUpPYeTCss Ha OCHOBAaHUHU TEKYILETO W MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIE TOUYKU CTYACHT MOXET MOTYYUTh MUHUMAJIbHOE U MAaKCUMAJIbHOE KOJIMYECTBO OAJIOB (CM.
TaduIy).



OueHovHbIE CpeICTBA KoJu-Bo MuH.0a/1710B Makc.0a/110B

2-ii cemecTp

KontponbHas pabora 1 55 90
JlabopaTopHas pabora 1 5 10
HTtoro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAeMOCTH, NPOMEKYTOYHOI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUTIIHHBI
OueHouHbIe CpencTBa ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTecTanuu pa3p2163,TBIBaIOTC$I COT'JIaCHO IIOJOXCHHUIO O q)OHI[aX OLICHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UadopmannonHo-MeTOoAUYECKOE 00ecTiedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[lpy w3ydYeHUM AUCHUIUIMHBI «XHUMHUS» B KayeCTBE OCHOBHBIX HCTOYHHUKOB HWH(OpPMALIUU
PEKOMEHIyeTCsI UCII0JIb30BATh CIEIYIONIYIO JTUTEPaTypy:

OcHoBHbIE HCTOYHMKH MH(OpMaun KosnyecTBo 3k3eMILISAPOB
H. C. Axmeros, O0as u Heopranudeckas xumus | https://e.lanbook.com/book/153910
[DneKTpOHHBIN pecypc]| yueOHUK Ui BY30B: Pexum nocryna: no noanucke KHUTY
Cankr-IlerepOypr : Jlans, 2021
H. B. Koposun, B. K. Kamsrmosa, H. B. https://e.lanbook.com/book/145839
MsicaukoBa [u 1p.]|, Obmas xumus. Teopus u Pexum noctyna: o nognucke KHUTY
3a/auu [ DNEKTPOHHBIN pecypc]| yueOHoe mocodue
utst By30B: Cankt-IlerepOypr : Jlans, 2020

11.2. lonoiHuTeAbHAS JIUTEPATypa
B kayecTBe [JOMONHHUTENIBHBIX MCTOYHHUKOB HMHGPOPMAIUM PEKOMEHAYETCS HCIOJIb30BaTh

CJIEYIOIYIO JINTEPATypy:

JonoJHUTeIbHBIE HCTOYHUKH HH(OPMALMU Kosn4ecTBo 3K3eMILISAPOB
H. C. Axmeros, M. K. Azu3zoga, JI. . bageiruna, | https://e.lanbook.com/book/168686
JIaGopaTopHble U CEMUHAPCKUE 3aHATHS 1O Pexum nocryna: no noanucke KHUTY

o0111elt 1 HeOPraHWYECKON XUMHUH [ DIEKTPOHHBIN
pecype] : Cankr-IletepOypr : Jlanp, 2021

O. U. Mantouena, T. I1. [Terposa, T. T. http://www.iprbookshop.ru/63681.html
3unHkuueBa [u zp.], O0mmas 1 HeopraHudeckas Pexum nocrtyna: no noanucke KHUTY
XUMUS [ DIEeKTPOHHBIN pecype| YuebHo-
Metoauueckoe nocodue: Kazans : Kazanckuit
HallMOHAJIbHBIN HCCIIE0BATENbCKUN
TEXHOJIOTMYeCKUH yHuBepcuTeT, 2013

H.II. Mudraxosa, T.I1. [Terposa, Ob6mas u 111 3x3. YHUL] ®I'BOY BO «kKHUTY»
Heopranuydeckas XuMus [ YueOHuk] yueo.
nocobue: Kasann : U3n-s0 KHUTY, 2018

11.3. D1eKTpOHHBbIEC HCTOYHMKH HH(pOpMaANNH
[Ipy wW3ydeHMM JUCHMIUIMHBI «XHUMHA» MPEAYCMOTPEHO HCIIOIb30BAHUE 3AJIEKTPOHHBIX
MCTOYHUKOB MH(POpMAIUH:

. Onextponnsblil kataigor YHUIL] KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanby»:Pexum nocryna: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «HOpaiity: Pexxum goctyna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum noctyna: http://znanium.com/

. OBC YHuBepcuteTckas Oubnmoreka onnaiH: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum nocryna: https://www.book.ru/

. Hayunas snextponHas 6ubanoteka https://elibrary.ru/
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YHHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. HarmoHansHBI MHCTUTYT CTAHIAPTOB U TexHONoruu?. — JlocTyn cBoOO HBIN: https://www.nist.gov/
2. Xypuansl o xumuu — Jloctyn cBobomubIi: http://www.abc.chemistry.bsu.by/free-journals/j.html

3. LleHTp naHHBIX (HOTOSAECPHBIX IKCIIEPUMEHTOB. PelilinoHHbIC 0a3bl JaHHBIX 10 ATOMHBIM SApaM U
snepubIM peakiusam (JIAS ] OOTIBASA) — Hoctyn cBoOoaubIi: http://cdfe.sinp.msu.ru/

ba3bl na”HHEbIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPaBOYHBIE CHCTEMBI

CrnpaBouHno-nipaBoBas cucreMa «[’APAHT» Jloctyn cBOOOHBIN: WwW.garant.ru
Crpasouno-nipaBoBas cucrema «Koncynprantllintoc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepnaubﬂo-TeXaneCKoe odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE IPOTpaMMHOE oOecIieueHrne U CBOOOIHO PacIpoCcTpaHsIeMoe IPOorpaMMHOE
obecredeHne, B TOM YUCIIe OTEUECTBEHHOTO IPOU3BOJICTBA, UCIIOIb3YeMOe B y4eOHOM TpoIiecce MpH
OCBOCHUMU AUCIIHUIIIINHBI «XUMHA:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusie n nenoseie nporpammbl: MS Office 2007 Russian;

Oducusie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oducueie u genopbie mporpammbr: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoxnot Notepad

SAunekc bpaysep

I10 nns xomnexkTuBHOM padoTel Microsoft Teams
Xumus 8-11 knacc. BupryansHas nabopatopust
VY4eOHble ayIUTOPUH I TPOBEACHUS YUEOHBIX 3aHITUIH:

a) JlekunoHusle aynuTopus, paccuntanHas 200 CTyJIeHTOB, OCHAIIICHHAs MIPE3eHTAllMOHHOMN TeXHUKOM
(3KkpaH, HOYTOYK), UMEIOTCSI KOMITJIEKT 3JIEKTPOHHBIX MPE3eHTAIMN U HarJIsAHbIE TOCOOUS:
1. Obpa3ibl anmMazoB (CTpasbl).

. Yroms.

. I'padur.

. XJ10p.

. bpom.

. Hon.

. Kpemnwuii.

. Cepa.

. Kpucrann ropnoro xpycras.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

O6pasern 3amassaaoro SO3.

Oneym.

O6pasubr meramuioB Na, K, Mg, Al, Sb, Pb, Sn.
O6pa3iel MeTaIIoB d-3JIEMEHTOB.
Ob6echochopennas KoCTb.

OO0pasIel CTEKOI.

Hacermennsiii pactsop Pbl2.

OO6pa3zer THXO00KEaHCKOW KOHKperuu (Mn).
Kpucrann CuSOA4.

[TocepeOpsinas komoa.

Kpucrann buxpomara aMMOHUSI.

Kpucrann kBacros.

OO0pa3ubl MHHEPAJIOB.

[TnatuHOBas ceTka.

Mopenu mapocTep:KHEBBIE:

1.

01N Dn WD

9.

25

Mopenb BeH2 (nunelinas).

. Mogens BF3 (TpeyronbHas).

. Monens CH4 (tetpasap).

. Mogens NH3 (tetpasnp).

. Mognens H20 (terpasp).

. Mogens PCI5 (TpuronansHast Ounupamusa).
. Monens CIF3 (T-o0pa3Has).

. Mopenb SF6 (oxTasap).

Mopensb IF5 (kBampaTHas nupamuia).

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Mopens IF7 (nenraronanpHas Ounupamuia).
Monens P4.

Monens rpadura.

Mogens annMasa.

Mopenb ceps (3ur3aroodpasHtasi).

Monens cepsl (KOpoHa).

Mogens Si02.

Pemerka NaCl.

Pemerka NaCl (rioTHast ynakoBka).
OOBEeMHOIICHTPUPOBAHHAS PELIETKA.
OObeMHOIIEHTpUPOBaHHas (TJIOTHAs YIIAaKOBKA).
['paneneHTpUpOBaHHas pelIETKA.
['panenienTpupoBanHas (TUIOTHAS YIIAKOBKA).
['excaronanbHas pemieTka.

['excaronanbHas (IMJI0THAS YIIaKOBKa).

. Monens GopHuUTpHIA.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Mogens ypana.

Mopnens S opburtanm.
Mopens Px opOutanm.
Mognens dz2 opOuranm.
Mopens dx2 —y2 opbuTanmu.
Monens dxy opouranu.
Mogenb CTpyKTYpBI JIbJIa.
Mopens cenena.

Mogens Temnypa.
bopo3oH.

Moaens Topusi.

Monens Bropuuta ( ZnS).

[Tpubopsr:

1. Anmapar Kumnma.

2. IIpubop s anexrpoauza H20.
3. IIpubop Mapra.



4. Cersimuecst TpyOKH C MHEPTHBIMU Ta3aMHu.

5. Karonneie myun (6abouka).

6. [Tpubop s snexrpommsa NaCl.

7. Tepmockor.

8. 'asibBaHUYECKUI TIEMEHT.

9. YcranoBka 1 ntuddy3un Bogopoa yepe3 MOPUCThIN CTaKaH.

10. CnuproBka.

11. IIpoTon.

12. BeinpssMuTensb.

13. Jlatep s mpoToHa.

14. Becnl.

15. Habop pa3HoBecoB.

16. Cnaiinel u1s npotoHa 1o teme "llepuoanueckas cucrema", "Crpoenue atoma'.
TaOmuup:

IIepnonnueckas cucrema siemenToB /[ Menneneesa.

CBoiicTBa NPOCTHIX BEILIECTB:

1. IIMOTHOCTH MPOCTHIX BELIECTB.

2. Temneparypa IU1aBIeHUs! IPOCTHIX BEIIECTB.

3. CranaapTHast SHTPOMHS MPOCTHIX BEIIECTB.

4. CranapTHbIE 3JEKTPOAHBIC TOTEHIIUANBI MPOCTHIX BELIECTB B BOJHOM PacTBOpE.
5. CranaaptHbIe 35IeKTpoaHbIe oTeHraabl E0298 HEKOTOPhIX OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX
CHCTEM B BOAHBIX pACTBOpax.

6. CranaptHble n3o0apublie noteHuansl 7G0298 00pazoBaHUS HEKOTOPHIX BELLECTB.

6) s mpoBeneHus 1abopaTOpHBIX padoT UCTOIB3YIOTCS 4 1abopaTopuu odmiei rmiomansio 400 kB.
METpPOB, OCHAIICHHBIE MKa(paMH BBITSKHOW BEHTUISIIIH, CYIIIIBHBIMU TI€YaMH, BOJOCTPYHHBIMH
HACOCaMH, 3JICKTPOHHBIMH U TEXHOXMMHUYECKUMH BECaMH, KallopuMeTpamu, pH-MeTpamu u T.11.

B) /IBa nucruieitnbix kiacca ([-217, 222a), ucrionb3yemsle 1715 IPOBEACHUS KOHTPOJIS pabOThI CTY/IEHTOB
Y CaMOCTOSITeNIbHOU paboThl, ocHameHbl 20 komnberotrepamu AMD PhenomlIIx4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO OJKITIOUEHUS K ceTH «HTepHEeT», KOTOpble 00ecreueHb! J0CTYIIOM B
ANEKTPOHHYIO HH(popmannoHHyto cpeny KHUTY;

JluueH3upoBaHHOE MPOrpaMMHOE oOecTiedeHrne U CBOOOIHO paclpoCTpaHsieMoe MPOrpaMMHOE
oOecrieueHre, UCIOJIb3yeMOoe B Y4EOHOM IpoIIecce

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox ans nocryma 8 UKC KHUTY MOODLE u k 006pa30BaTebHBIM pecypcam B CETH
UHTEpHET.

3. OducHsrit maket LibreOffice

13. OOpa3oBare/ibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHH, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce Mo
JUCHUIIIINHE «XHUMHS» COCTABISAET 4 4.

B mporecce ocBoeHUS AMCHUIUIMHBI «XHUMUS» HCHOIB3YIOTCA CIEAYyIOIUe 00pazoBaTeIbHbIE
TEXHOJIOTHU:
-MHdopMaioHHbIE TEXHOIOTHUU: CHCTEMa JUCTaHIIMOHHOTO 00y4eHus U KoHTpossd 3Hannit MOODLE,
JIOCTYII Yepe3 ri100aIbHYyI0 ceTh IHTepHET K HOPMAaTHBHBIM M 3aKOHOJATEIbHBIM aKTaM, 3J€KTPOHHBIM
OUOIMOTEYHBIM pecypcaM, MaTeHTHBIH MOUCK;
-TpaauuMoHHBIE TEXHOJIOTUN: HHIAUBUAYaIbHAs paboTa - MOAr0TOBKA OTYETa MO MPOIesIaHHOM
nabopaTopHoii paboTe, MOArOTOBKA K KOHTPOJIBHOM padoTe, cCOCTaBIeHNE KOHCIIEKTa JIKLIUH;
-IHTepakTUBHBIE TEXHOJOTUU: paboTa y JOCKH, CaMOCTOsTENNbHAsI paboTa B KOMaH/I€; 3alliTa OT4eTa 1o
Npo/ieTIaHHOM JabopaTopHOil paboTte, TMCKyccus, KOMaHaHask paboTa Mo/ PyKOBOJCTBOM IMPETOAaBATEINs,
peleHre NpoOJEeMHbBIX CUTYalUH.



