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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpasoBarenbHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo mampasieHuto moaroroBku 15.03.02
TexHomornyeckue MammHbBl W oOopynoBaHue i  npoduinst «MaluHbel W anmaparsl
HedrerazomnepepaboTKM» Ha OCHOBAHUHU y4eOHBIX IJIaHOB Habopa oOydaromuxcs 2022 rofa.

Pa3pabotunk nporpaMmsl:

JloeHt C.A. baxteeB

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa u onoOpeHa Ha 3acegaHud Ka3zaHCKOTo MEXBY30BCKOTO
uHKeHepHoro neHtpa "HoBbeie TexHomoruu" (denepajbHOr0 rocyJapCTBEHHOTO OFOIKETHOTO
00pa3oBaTeNbHOIO  yUpexJAeHHUs  Bhicliero oOpasoBanHusi "KazaHckuii — HanmoOHaJIbHBIN
HCCJIEI0BATEIbCKUI TEXHOJOTUYECKH YHUBEpcUTeT", mpoTokoi oT 23.05.2022 r. Ne 5.
Hupexrop  Cocnacoeano A.D. MaxoTKuH

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[enssMu OCBOCHHS JUCLUIUINHBI « XUMUS» SBISIOTCA:
a) hopmupoBaHue GyHIAMEHTAIBHON CUCTEMbl XUMUYECKHX 3HAHUN O B3aMMOCBSI3U MEXIY CTPOSHUEM
BEIIECTBA U €0 XMMUYECKHMH CBONCTBaMH,
0) oOy4enue criocobam MpUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMUYECKUX U
KMHETHUYECKUX MPEJCTaBICHUN 111 O0ObACHEHMS U MPEACKa3aHNUs OCHOBHBIX 3aKOHOMEPHOCTEH
IIPOTEKAHUs XUMUYECKUX PEAKLIUH,
B) PacKpbITHE CYIIHOCTH IIPOLIECCOB, IPOUCXOIALIMX B X0J1€ XUMUUYECKUX IPEBPALICHUN BEILECTB,
r) GOpMHUPOBAHKE TIOHSATHS O CBSI3M CBOMCTB XMMUYECKUX BEIIECTB U MX BIUSHUSI HAa OKPYXKAIOIIYIO
Cpely U 4eJIOBEKa;
1) pa3BUTHE UHTEJUIEKTYaIbHbIX BO3MOYKHOCTEN U CTUJISI MBILUIEHUS CTYJIEHTOB U€pe3 IEMOHCTPALIUIO
POJIM XMMHHU B TIO3HAHUM 3aKOHOB ITPUPOJIbI U MATEPUAIIBHOM XKHU3HHU OOLIECTBA, B PELICHUH ITT00AIbHBIX
po0JIeM YeoBeYeCTBa: KyJIbTyphl, HAYKH, UCTOPHH, 00YCIOBICHHOCTH Pa3BUTHUSI XUMUUECKON HAyKH
OTpeOHOCTSAMU NTPOU3BOACTBA U ObITA.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Hucturnnuna «XuMus» oTHOCUTCS K oOs3aTensHo yactu OOIl u ¢popmupyer y oOydaronuxcs
no npopuno «MamuHbl W anmnapatbl HedTerazomnepepadoTKu» HAOOp 3HAHUI, YMEHUN, HAaBBHIKOB U
KOMIIETECHITUH.

Jl1s ycrienrHoro OCBOCHUS JUCIUIUIMHBI « XUMHs 00YUYaIOLIUICs 110 HAMpPaBICHUIO MOATOTOBKU
15.03.02 «TexHosornyeckue MaliMHbl 1 000pyA0BaHNE» JOHKEH OCBOMTH MaTepHall MPEeAIECTBYOIIMNX
JTUCIUILINH:

1. Xumus ( IKOJIBHBIN KypC )

JuctunimHa «XuMus» SBISETCS MPEAIIeCTBYIONIeH U HeoOXoauMa AJis YCIEIHOTO OCBOCHHS
MOCJIEAYIOIUX TUCHUIUINH:

1. bezonacHOCTh KU3HEACATEILHOCTH
2. O01mas XuMu9ecKast TeXHOJIOTHS

3. [IpuponaHble U UCKYCCTBEHHBIE T'a3bl
4. duznyeckas XuMus

5. Xumus HedTH U Taza

6. Okonorus

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUSA TUCHUITINHBI

OIIK-1 CnocobeH NnpUMeHSITh eCTeCTBEHHOHAYYHbIe M 00LeHH:KeHePHble 3HAHUA, METO/Ibl MATEMAaTH4eCKOI0
aHAIN3a M MOJeJTMPOBAHHUS B MPodeccHOHATBHOI 1eATeJbHOCTH;

OIIK-1.1. 3HaeT OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH, METOIBI 00pabOTKHU pe3yIbTaTOB SKCIIEPUMEHTA,
METOJIbl MATEMaTHYECKOT0 aHaIN3a U MOJACINPOBAHUS B NPO(ECCHOHANBLHOMN eI TEIbHOCTH

OIIK-1.2. YMeeT npuMeHATh TEOPETUIECKHUE 3HAHUS U SKCIIEPUMEHTAIBHBIE METO bl HCCIIEAOBAHUS IIPU pacdeTe U
MPOEKTHPOBAHUH FIEMEHTOB TEXHOJIOTHIECKOTO 000PYAOBaHHS, IPOBOANTE aHATIHN3 M KPUTHIECKH OIIEHUBATH MOTyICHHBIC
SKCHEPUMEHTANbHBIE JAHHbIE

OIIK-1.3. Bnaseet ocHoBaMH (hyH/IaMEHTAJIBHBIX TEOPUii, HABBIKAMH HCIIOJIb30BAHHUS MAaTEMaTHUECKOTO anmapara,

HaBbIKaMH pa6OTI)I C HIMPOKUM KPYI'OM TEXHOJIOTMYECKOro 060py,HOBaHI/I$I

B pe3yabTare 0CBOCHUS IMCUMIIMHBI 00y4aKOIMICH 10JI2KeH

3HaThb:

OCHOBBI MATEMATHKHU, XUMHUH, BEIYUCITUTEIHLHOU TEXHUKHU U IPOTPAaMMUPOBAHUS

YMeTh:

pemarh CTaHaapTHhIE MpodecCuOHATbHBIC 3a7a41 ¢ TPUMEHEHUEM €CTeCTBEHHOHAYYHBIX 1

0OIIIENH)KEHEPHBIX 3HAHU;



IMPUMCEHATH METOA0OB MAaTEMATHUYCCKOI'0 aHajin3a U MOJACIIMPOBAHUSA

Baagers:

HaBbIKaMU TCOPCTUYCCKOI'0 U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA 00BEKTOB HpO(I)eCCHOHaHBHOfI

JACATCIIBHOCTH

4. CTpyKTYypa " coJepKaHue TUCHUILIMHBI
OO6m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHbBIE eAMHUITBI, 108 yacoB.

Buer yueOHoM paboTH (B gacax) O11eHOYHEIE
CpencTBa s
Ne Pasgen Ceme- n TaGopa- 1P OBeﬂeimﬂ
n/n JUCLUTUINHBI CTp Jlexmus PAKTHICCKHC abopa KCP CPC TeRyHIeH 1
3aHATUS TOPHBIE HPOMEXY-
TOYHOH
aTTecTaluu
1 2 3 4 5 6 7 8 9
1 CrpoeHue aToma 1 2 7 KonTtponsHas
pabota
Hroro no 1 2 7
ceMecTpy
OCHOBBI JlaGopaTtopHas
1. | xuMuYeCKOH 2 1 2 2 35 pabota
TEePMOJINHAMHAKH
ArperaTHble
2. | cocTosHuA 2 0,5 1 1 20
BEIIECTBA
OKHCIUTENBHO- JlabopatopHas
3. | BOCCTaHOBUTEIBHEIE 2 0,5 1 1 30 pabota; Tect
TIPOIIECCHI
Hroro mo 3auer,
2 2 4 4 85 KourposabHasn
cemecTpy
pa6ora
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e HNupukatopsl
. /_n Paznen aucrurmiHbL Yacer Tema JeKIIMOHHOTO 3aHATHUL JTIOCTHYKEHUS
KOMIETEHITHA
1 2 3 4 5
1. | CtpoeHue atoma 1 Cospemennsie npencrasnenns o | OITK-1.1
CTPOCHUH aToMa OIIK-1.2
OIIK-1.3
2. 1 [Nepromuaeckuii 3aK0H 1 OIlK-1.1
MeproNdecKas CHCTEMA OIIK-1.2
XMMHUUYECKUX 3JIEMEHTOB OIlK-1.3
JI.1.MenneneeBa
3. | OCHOBBI XUMHUYECKOW TEPMOTUHAMHUKH 0,5 TepMmoauHaMMuKa XUMHYECKUX OIIK-1.1
MIPOIIECOOB OIlIK-1.2
OIlK-1.3
4. 0,5 Bnmstane pazamyHbIX (akTopoB OIIK-1.1
Ha CKOPOCTh XUMHUIECKHX OIIK-1.2
OIIK-1.3
5. | ArperaTHbIe COCTOSIHUS BEIIECTBA 0,5 [IpocTeie U cioXKHBIE BEIIECTBA OIIK-1.1
Oxkcunel ['mapoxcuapl. Conu OIIK-1.2
OIIK-1.3
6. | OKnCIUTENEHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI 0,5 CocraBneHue ypaBHEHUI OIlK-1.1
OKHUCJIHUTEIbHO- OIIK-1.2
BOCCTAHOBHTEJbHBIX PEaKLUH. OIIK-1.3
BCEI'O 4

6. Conep:kaHue MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIT
[TpoBeneHmne npakTUYECKUX/CEMUHAPCKUX 3aHATHI HE TPETyCMOTPEHO YIEOHBIM IJIAHOM




7. ConeprxaHue J1a00paATOPHBIX 3aHSITHI

Nnnukarto
pH
Ne Paspen nucuunnussl Yacel Tema 3ansaTHA JIOCTIIAEH
n/n ust
KOMIIETEHII
uu
1 2 3 4 6
1. | OCHOBBI XUMHUYECKOH TEPMOINHAMUAKH 1 TennmoBoit 3¢ (hexT XUMIIECKUX peaKIuit OIlK-1.1
OIIK-1.2
OIIK-1.3
2. 1 3aBHCUMOCTH CKOPOCTH PEAKIINHU OT OIlK-1.1
KOHIICHTpaIuy pearnpyromux Bemects u | OIIK-1.2
TEeMIIepPaTypHI OIIK-1.3
3. | ArperaTHbIC COCTOSIHAS BEIIECTBA 1 Koppo3sus meramnos u cimaBos 1 meronsr | OINK-1.1
3aIIUTHI METAJUIOB OT KOPPO3HH. OIIK-1.2
OIIK-1.3
4. | OKHCIUTENbHO-BOCCTAHOBUTENBHBIE IIPOIIECCHI 1 OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX OIIK-1.1
COEJTMHEHHH OIlK-1.2
OIIK-1.3
BCEI'O 4
8. CamocrosiTesibHast padoTa
MNupukaTopsl
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacsl ®opma CPC JOCTHIKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | ATOMHO-MOIIEKYIISIpHAS TEOPHs. 3aKOH 7 MOJITOTOBKA K KOHTPOJIBHO paboTte OIlK-1.1
COXpaHCHHS MacChl ¥ YHEPTUH. OIIK-1.2
Ilepuoanueckuii 3akoH. Mctopus OIIK-1.3
OTKpbITHsl. OCHOBHBIE TIOHSTHSI XUMUH
2. | Buyrpennsist sneprus. [lepBoe Hauano 35 MOJTOTOBKA K JJabopaTopHOI paboTe OIIK-1.1
TepMOAUHAMHUKH . TersoBbie 3G HeKTh! OIlK-1.2
XMUMHWYECKHUX peakuid. DHTaIbINS OIlK-1.3
Tepmoxumudeckue pacuersl. 3akoH ['ecca
3. | ®a3zoseie nuarpammsl ['a3er XKuakoctn 20 MOJTOTOBKA K JJabopaTopHOI paboTe OIIK-1.1
Kpucrannuaeckue BemecTBa Paznuunbie OIIK-1.2
(hOpPMBI CYIIECTBOBAHUS BEIIECTB. OIIK-1.3
4. | BoccTaHOBHTEH U OKUCIUTEIH. 30 MTOJITOTOBKA K JIAOOpaToOpHOH padoTe, OIlK-1.1
KonmuecTBeHHBIE XapaKTEPUCTHKA MOATOTOBKA K TECTHPOBAHUIO OIIK-1.2
OBP.Onekrponu3 pacTBOPOB U paCILIaBOB OIIK-1.3
JIEKTPOIIUTOB
BCEI'O 92
8.1 KonTpoasb camocTosiTe1bHON PadoThl
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIbHYIO
W paBoTy Yacsl ®opma KCP JOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | AToMHO-MOJEKyJIsIpHas Teopusi. 3aKOH 1 IpOBEpKa KOHTPOJILHOM PabOThI OIlK-1.1
COXPaHEHUS MacChl U SHEPTUH. OIIK-1.2
IMepuoanaeckwuii 3axon. Uctopust OIIK-1.3
OTKpbITHsl. OCHOBHBIE TIOHSTHSI XUMHUH
2. | Bayrpennsist sneprus. [lepBoe Hauano 1 npreM 1abopaTopHOl paboTHI OIIK-1.1
TepMOANHAMHUKH . TersoBbie 3¢ GeKTsI OIlK-1.2
XAUMHWYECKHUX PEaKIid. DHTAIBIINS OIlK-1.3
Tepmoxumudeckue pacuersl. 3akou ['ecca
3. | ®azoBbie quarpammsl [aser XKXugkoctu 1 nprieM J1ab0paToOpHOi pabOTHI OIIK-1.1
Kpucrannuueckue BemectBa Paznuunele OIIK-1.2
(OpMBI CYIIECTBOBAHUS BEIICCTB. OIIK-1.3
4. | BoccTaHOBUTENN M OKHUCIIUTEIH. 1 npueM JlabopatopHoii paboTsl, npoepka | OITK-1.1
KonuyecTBeHHbIE XapaKTEPUCTUKH TECTUPOBAHUS OIIK-1.2




MunukaTopsl
Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMTIETEHITNH
1 2 3 5 6
OBP.31exTponn3 pacTBOPOB U PACILUIaBOB OIIK-1.3
AJIEKTPOJINTOB
BCET'O 4

9. Ucnonb3oBaHue peHTHHIOBOM CHCTeMbl OLlEHKH 3HAHM

IIpu oueHke pe3ynbTaTOB MAEATENBHOCTH OOYYAIOLMXCA B paMKax TUCHMIUIMHBL «XUMUS»
UCTOJNB3yeTCsl PpeHTHHroBas cUcTeMa. MaKCHMalbHOE M MHHUMAJIbHOE KOJIWYECTBO OaioB IO
pa3nuyHbIM BUJaM y4eOHoM paboThl onucaHo B «llonoxxeHnn o GaibHO-pEHTUHIOBOM cUCTEME OLIEHKU
3HAHUU CTYJEHTOB U o0ecnedyeHus kauecTBa yueOHoro npouecca» ®I'bOY BO KHUTY.

PelitunroBas oneHka GpopMupyeTcs Ha OCHOBAaHMM TEKYILEro M IMPOMEKYTOYHOTO KOHTPOJISL. 3a
KOHTPOJIbHBIE TOUKU CTYAEHT MOXKET MOJTYYUTh MUHUMAJIbHOE U MAKCUMAJIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IHILY).

OueHoYHBIE CPeICTBA Koa-Bo MuH.0a/1110B Makc.0a/1510B
2-ii cemecTp
Konrposbnas pabora 1 12 20
JlabopaTopHnas paboTa 4 24 40
Tect 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIero KOHTPOJS YCIEeBAeMOCTH, NPOMeEKYTOYHOM
aTTecTally 110 HTOIaM OCBOCHHMS JMCIHILIHMHbI
OneHouHbIE CpencTBa JUIsl MPOBEACHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUYHOM
aTTeCTallud U UTOTOBOM aTTecTallMM pa3padaThIBAlOTCS COTJIACHO MOJIOKEHUI0 0 DOHJIaX OLIEHOUYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UndopmannoHHO-MeTOAMYECKOE 00ecniedeHHe TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

[lpy wW3ydyeHUM AUCIUIUIMHBI «XHUMHUS» B KaueCTBE OCHOBHBIX MCTOYHHKOB HH(OpMauu
PEKOMEHIyeTCsI UCII0JIb30BATh CIIEIYIONIYIO JTUTEPATypy:

OcHoBHBIC HCTOYHMKH HH(pOpManun Kosn4ecTBo 3K3eMILISAPOB
3. T. Oranecsin, B. A. Tlonikos, JI. U. Illepbakosa | https://urait.ru/bcode/450101
[u 1p.], OOmmas u HeopraHudyeckas XUMUs Pexum nocryna: no noanucke KHUTY
[[Tpouee] Yuebnuk st By30B: Mocksa : FOpaiir,
2020
E. . Tynukun, Xumus. B 2 4. Hacte 1. O6mast u | https://urait.ru/bcode/452738
Heoprannueckas xumus [[Ipouee] YueOHuk mist Pexxum noctyna: no noanucke KHUTY
By30B: Mockaa : Opaiit, 2020
A. U. Anapsres, A. A. Kazakoga, JI. B. https://urait.ru/bcode/453201
[IeBauIpIHa, OOIIAs M HEOPTraHUYECKAS XUMUS. Pexxum noctyna: mo nognucke KHUTY
JIaGoparopuslii mpakTukyMm [IIpouee] Yue6HOE
nocobue Ju1st By3oB: Mocksa : FOpaiit, 2020

11.2. JonmoaHuTebHAS JIUTEPATYpPa
B kauecTBe [OMOTHUTENBHBIX WMCTOYHHKOB WH(MOPMALMM PEKOMEHAYETCS HCIONIb30BaTh
CJIEYIOIYIO JINTEPATypy:
JlonoJIHUTe/IbHBIE HCTOYHUKH HH(OpMALMU KosmnuecTBo 3K3eMILISIPOB
C. C. babkuna, U. B. Pocun, B. 1. Endumos [u https://urait.ru/bcode/450216
ap.], O6mmas u HeopraHudeckas Xumus. 3agadyHuk | Pexxum gocryna: mo noanucke KHUTY
[[Ipouee] YueOHoe mocoOue amst By30B: MOCKBa :
FOpaiir, 2020
A. B. CyBopos, A. b. Hukonbsckwuii, O01mas u https://urait.ru/bcode/455150




HEOpraHuueckas Xumus. Bornpoce! u 3axauu Pexum nocryna: no noanucke KHUTY
[[Tpouee] Yuebnoe mocobue st By30B: MOCKBa :
IOpaiit, 2020

11.3. DyeKTpOHHBbIE HCTOYHUKHN HHGOPMALUH
IIpy wu3ydeHMM AUCHMIUIMHBI «XUMUS» IMPELYCMOTPEHO HCIIOJIB30BAHUE JJIIEKTPOHHBIX
MCTOYHUKOB HHGOpMAIUH:

. Onektponnsbli katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

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

. O6pazoBarenpHas mnaTpopma «HOpaiity: Pexxum nocrtyma: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

. OBC YuuBepcurerckas 6unbnuoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

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

. Hayunas snektponnas 6ubnmoreka https://elibrary.ru/

03N LN KW~

YHUIL
Co2nacoeéano

11.4. IIpodeccnonanibHble 6a3bl JAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
ba3be1 1aHHBIX

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

NHupopmanioHHble CLIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-npaBoBas cucrema «Koncynsrantllorocy Jloctyn cBoboaHbIi: www.consultant.ru

12. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

.HI/II_IGH3I/IpOBaHHOC IMporpaMMHOC o0OecrieueHre 1 CBO6OI[HO pacipocTpaHdIeMOC NIPpOrpaMMHOC
O6€CH€'~I€HI/I€, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA, UCIIOJIB3YEMOC B y‘-I€6HOM nmponecce npu
OCBOCHHUHU JUCIHUILTUHBI «XHUMUI:

Oducusie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian,;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBatop 7 Zip

brnoxnot Notepad

SAnnexc bpaysep

Kareropus 110 HaumenoBanue JIniieH3nOHHBIN JOTOBOP, COTTIAIIIEHUE
CAIIP Ackon Kommac 3D v14

Hayunoe ITO Gaussian GO9W Full Version

CAIIP Altair Hyperworks

ITO nns kommekTUBHOM padoThl Microsoft Teams



VY4eOHble ayIUTOPUH I IPOBEICHUS YUEOHBIX 3aHATUI OCHAILICHBI 000PYI0BAaHHEM:
- JoCKa yueOHas HACTEHHasl, SKpaH HACTCHHBIH, IPOEKTOD;
- CTOJIBI, CTYJIBS 17151 0OY4aIOLINXCS, CTOJ, CTYJI JUISL ITPETIo1aBaTes.

Ob6opynoBanue y4eOHBIX ayIUTOPHI I IPOBEACHUS MPAKTHUECKUX U JTAOOPATOPHBIX 3aHATHIL:

1) [Tocamounbie MecTa MO KOJIUYECTBY 00YUArOIIUXCS;

2) PabGouee mecTo mperoaaBares;

3) KommiekT y4eOHO- METOAMYECKON TOKYMEHTAIIUH

4) JlabopaTopHbIE YCTAaHOBKHU

TexHnuueckue cpeacTBa 00y4eHUS:

1) IlepcoHasibHBII KOMIBIOTEP C BO3MOKHOCTHIO MOAKIIOYEHUS K ceTu «VHTepHET» U 00ecrieueHbl
JIOCTYIIOM B AJICKTPOHHYIO HH(popManuoHHyto cpeny KHUTY

2) IIpoeKMOHHBIN 3KpaH;

3) MynbTUMEIUITHBIN POCKTOD;

4) Hocka;

5) Konmonkwu.

Jli1g mpoBeieHus J1abopaTOpHBIX padboT

a) naboparopus , OCHAIICHHAsI BHITSKHOW BEHTUWIALIMEH ¢ 000pYIOBAHHBIMU CTOJIAMHU JIJISl BBITIOTHEHUS
XMMHUYECKOT0 IKCIIEPUMEHTA, Ia30BbIMH FOPEIKaMH, BOJOCTPYHHBIMH HaCOCAMM, TEXHUUECKUMU U
1M (POBBIMU BECaMH, KOMITJIEKTOM XUMHUYECKON J1a00paTOPHOM MOCYIbI

0) mabJIOHBI OTYETOB MO JTA0OPATOPHBIM padoTam.

B) Harnsaasie mocobust:

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpouecce ocBoeHMs] AMCHUILIMHBI «XHUMHS» HCIONB3YIOTCA cleayronme o0pa3oBaTelbHbIe
TEXHOJIOTUH:
* paboTa B MaJbIX TPYIIIaXx;
* U3y4eHHE U 3aKpeIieHHe HOBOTO MaTepraia Ha MHTEPAaKTUBHOMW JISKIINUH (JIeKIusi-Oecena, JTeKIus —
JMCKYCCHSL, JIEKIIHA C pa300pOM KOHKPETHBIX CUTYaIUi, JIEKLUS C 3apaHee 3aljJaHipPOBaHHBIMU
olMOKaMu, JIEKIIUS- Tpecc-KOHPEPEHIINs, MUHU-TIEKIINS);
* CUCTEMBI JUCTAHIIMOHHOT'O O0Y4YEHHS;
* 00CcyXJIeHre U pa3penieHue npoodseM («mo3roBoit mrypmy», IIOIIC- popmyna, «aepeBo pereHuin,
«aHaJIu3 Ka3yCOBY», «IIEPErOBOPHI M MEAMALIUA», «JIECTHHULIBI U 3MEUKNY);



