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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMbBI YYEEHOUN
JANCHUITIVIMHBI «XUMUSA BOJAbI 1 MUKPOBHUOJIOT US>

1.1. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI

NpOrpaMMBbl:
VYyeOHast aucUMIUIMHA «XHUMHST BOJBI M MHUKPOOHMOJIOTHS» SBISETCS
00s13aTeIbHON Y4acThIO oO1enpodeccuoHanbHOTO IUKJIa OCHOBHOM

obpazoBatenpHOl TporpaMmMbl B cootBeTcTBUU ¢ DI'OC CIIO mno cnernuaabHOCTH
08.02.04 BonocHaOXeHUE U BOJIOOTBEICHHE.

Oco6o¢ 3HaueHHEe TUCHMILUIMHA UMeeT Tpu dhopmupoBanuu 1 pazButun OK
1I,OK2,0K 7, OK 09, IIK 3.1.

1.2. Heab ¥ niIaHMpyeMble pe3y/ibTaThl 0CBOCHHUS M CUMILVINHBI:
B pamkax nmporpamMmbl yueOHON AUCIUITINHBI 00Yy4aIOMUMUCS OCBAUBAIOTCS
MEHHMS ¥ 3HAHMSL:

Kon YMmenus 3HaHuA
IIK, OK
OK 1, - OOBSCHATH 3aBUCUMOCTb CBOMCTB BOJIBI -(u3UYeCKre, XUMHUYECKUE U
OK2, OT UX COCTaBa U CTPOECHUS; OMOJIOTMYECKHE CBOMCTBA BODI,
OK 7, - BBIMTOJIHATh XUMUYCCKUN SKCIICPUMEHT | aHOMAJIMH BOJIBI, POJIb BOJIBI HA TUTAHETE
OK 9, | no ompeneneHno OPraHOIECHTUYECKUX Y B )KU3HHU BOJIOEMOB, TIOYBHI,
IIK 3.1 | mokasarenei; PacCTUTEIBHOTO U )KUBOTHOT'O MHPA;

- MPOBOAUTH CAMOCTOSTEIbHBIN TTOUCK -TUJPOXHUMHYECKUE KIACCH(PUKAITUU
XUMUYECKOH HH(MOpPMAIUH C MIPUPOTHBIX BOJI, MPOIECCHI
MCIIOJIb30BAaHUEM PA3IMYHBIX UCTOUHUKOB | (pOpMUpOBaHUS IPUMECHOTO COCTaBa
(HAy4YHO-TIOIYJISIPHBIX U3AHUH, MMOBEPXHOCTHBIX U MOA3EMHBIX BOJI,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB XapaKTePUCTHKY U KJIACCH(PUKAITUN
WuTepuera); npuMeceil TPUPOIHBIX BOJ;

- UCTIOJIb30BaTh KOMITBIOTEPHBIE -KHCJIOTHO-OCHOBHEIE CBOMCTBA
TEXHOJIOTHH JIJIsl 00pabOTKH U Mepeaun pacTBOPOB, UX POJb B
XUMUYECKON WH(DOpMAIUHU U ee TEXHOJIOTHYECKUX MPOIECCaX OYUCTKU
MPEJICTaBICHUS B Pa3IMYHbIX (hopMax; MPUPOIHBIX BOJ;

- CBSI3BIBATh U3YUYCHHBIA MaTEPHAI CO -OKHUCJIUTEIbHO-BOCCTAHOBUTEILHEIC
cBoei nmpodeccruoHaIbHON MpolLiecchl B BOJHOM cpene, uxX
JIeATEIIEHOCTBIO; WCIIOJIH30BaHUE ISl PEIIeHUs 3a/1a4

- pemaTh pacueTHbIE 33Ja41 110 o0e33apakuBaHus U 00ECIIBEUHBAHHUS B
XUMUYECKUM (POopMyJIaM U YPaBHEHUSIM; TEXHOJIOTHH BOJIOIIOATOTOBKH;

- HCTIOJIB30BaTh MPHUOOPETEHHBIC 3HAHUS -OCHOBBI MUKPOOHOJIOTUU BOJIBI, POJIb
Y YMEHUS B MIPAKTUUECKON JEATEIPHOCTH | MUKPOOPTaHU3MOB B IIPOIIECCax
Y IOBCEIHEBHON KU3HH; CaMOOYMIICHHS BOJIOEMOB,

- PUMEHSITH METOJIBI OTIPECIICHUS OMOJOrMYECKOM OYNCTKH CTOYHEIX BOJI
KauecTBa BOJIBI ISl UACHTU(DUKAIIUN U B €CTECTBEHHBIX U UCKYCCTBEHHBIX
OTIpEICTICHUS COJICPKAHUSI BEIIIECTB B YCIIOBHSIX, 00pabOTKH OCaiKa CTOYHBIX
KOHKPETHBIX CHCTEMaX. BOJ;

-XapaKTePUCTUKY OCHOBHBIX TPYIIIT
MHUKPOOPTaHU3MOB, X
MopdosIoTHIecKre U PU3HOTOTUIECKUE
0COOCHHOCTH.




1.3. JIN4HOCTHBIE Pe3YJIbTATHI:

Kon JIP JINYHOCTHBIE Pe3yJIbTAThI PeAJTU3aALNH IPOrPaAaMMbl BOCIIMTAHUSA
(Oeckpunmopbwt)
JIP 1 Oco3HarmMi cedst rpakIaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHBI.
JIP 2 IIposiBisromni aKTUBHYIO I'PAKAAHCKYIO IO3ULHIO, JEMOHCTPUPYIOLIUI

IIPUBEPKEHHOCTh IPUHLIUAIIAM YECTHOCTH, IOPSJOYHOCTH, OTKPBITOCTH,
HSKOHOMHUYECKU aKTUBHBIM U YYaCTBYIOLIUHN B CTYyICHUECKOM U TEPPUTOPUATIBHOM
caMOYIIpaBJIEHUH, B TOM YHUCJIE HAa YCIOBUAX 100POBOJILYECTBA, IPOAYKTUBHO
B3aMMO/ICHCTBYIOMIMK M YYaCTBYIOLIUH B JSSITEIbHOCTH OOIIECTBEHHBIX OPraHU3aIHii.

JIP 3 Cobumronaroruii HOpMBbI IPABOIIOPSIIKA, CISAYIOIMIUN HaeaIaM rPaskJaHCKOTO
obmiecTBa, obecriedeHusi 0€30MacHOCTH, TIpaB U cB00O rpaxaan Poccun. JIosmbHBIN K
YCTaHOBKaM U MPOSBICHUSM IPEICTaBUTeNeH CYOKYIbTYp, OTIUYAIOIINIA UX OT TPYIII
C JCCTPYKTUBHBIM U NCBUAHTHBLIM IIOBECACHUCM. I[CMOHCTpprIOH.[PIfI HCIIPUATHUC U
IpEeAYNPERAAONINN COLMAIBHO OMACHOE MMOBEJCHUE OKPYKAKOIIUX.

JIP 4 [TposiBIISIFOIIMIM ¥ IEMOHCTPUPYIOIIMI YBAKEHHUE K JIIOASAM TPYyAa, OCO3HAIOIIHNI
[IEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsiuiics K GOpMUPOBAHUIO B CETEBOU Cpejie
JUYHOCTHO U MPO(ECCHOHATBHOT'O KOHCTPYKTUBHOTO «IIU(POBOTO CIEa.

JIP S JleMOHCTpHpYIOIUI IPUBEPKEHHOCTD K POJHOU KYJIBTYPE, HCTOPUYECKOU ITAMITH
Ha OCHOBe JIt00BU K PojiHe, polHOMY Hapoay, Majoi poiuHe, IPUHATHIO
TPaAULMOHHBIX [IEHHOCTEW MHOTI'OHAIIMOHAIBHOrO Hapoaa Poccuu.

JP 6 [TposiBnsitoluil YBaXKEHUE K JIFOJISIM CTapIIEro MOKOJICHHs U TOTOBHOCTD K yUacTHIO
B COIIMAIbHOM MOJJICP>KKE M BOJIOHTEPCKUX JIBHYKCHHSIX.
JP 7 Oco3Haronuii NPUOPUTETHYIO IEHHOCTh JTMYHOCTH YENIOBEKA; YBaXKAIOIIUH

COOCTBEHHYIO M UYKYIO0 YHUKAIBHOCTD B PA3JIMYHBIX CUTYallUsAX, BO BceX (hopMax u
BHJIaX JEATEIBHOCTH.

JIP 8 [IposiBnsromuii 1 JEMOHCTPUPYIOLIUN YBaXKEHHUE K IIPEICTABUTEIISAM Pa3JIMYHbIX
STHOKYJIbTYPHBIX, COLUANIbHBIX, KOHPECCHOHATIBHBIX U UHBIX Ipym. ConpruyacTHbIN K
COXPaHEHUIO, IPEYMHOKEHHIO U TPAHCIALMY KYJIBTYPHBIX TPAJAULHUNA U IEHHOCTEN
MHOTOHALIMOHAJIBHOI'O POCCUICKOr0 rocyAapcTBa.

JP9 Colmrogaromuii ¥ mpornarasaupyOIIHiA MpaBuiia 310pOBOTo U Oe30macHoro odpasa
JKU3HU, CIIOPTA; MPEAYyNPEKTAOIINIA TUO0 MPEe010IeBAIOIINN 3aBUCUMOCTH OT
ajnKoroJisi, Tabaka, ICUXOAKTUBHBIX BELIECTB, a3apTHBIX UTp U T.1. CoxXpaHaomui
MICUXOJIOTHYECKYIO0 YCTOHYMBOCTh B CUTYaTUBHO CJIOXKHBIX WIIA CTPEMUTEITHHO
MCHAIOIINXCS CUTYyaluAgX.

JIP 10 3aboTAmumiics 0 3alIMTe OKpY Karolei cpesibl, COOCTBEHHOM U 4yKOi
0€30MacHOCTH, B TOM YHuCIIe IU(POBOH.

JIP 11 [TposiBasitonnii yBaXxeHUE K SCTETUYECKUM LIEHHOCTSIM, 00JIaalolIuii OCHOBAMU
JCTETUYECKOMN KYJIBTYPBL.

JIP 12 IIpuHUMarOmKii ceMeHbIE IEHHOCTH, TOTOBBIN K CO3aHUI0 CEMBH U BOCITUTAHUIO

JieTeil; IEeMOHCTPUPYIONIHMIA HETTPHUATHE HACKIINS B CEMbE, YX0JIa OT POAUTEIBCKON
OTBE€TCTBECHHOCTH, OTKasa OT OTHOIIEHUH CO CBOMMH JCTbMHU U UX q)HHaHCOBOFO
COZIepIKaHHSI.

JIMYHOCTHBIE PeE3yJbTaThl p€aJU3allMi IPOrpaMMbl BOCIIUTAHUS, ONIPEACTCHHBIC
oTpacjieBLIMHU Tpeﬁ()BaHl/IHMI/I K J1€J0BbIM Ka4eCTBaM JIMYHOCTH

JIeMOHCTpHUPYIONINY TOTOBHOCTh U CITOCOOHOCTH BECTH JUAJIOT C IPYTUMH
JIP 13 | nmrogpMu, JOCTUTATh B HEM B3aUMOTIOHMMAHUSI, HAXOAUTh OOIIME eI 1
COTPYAHUYATH JIJISl UX TOCTHIKEHHS B TPOPECCHOHATIBHON JESTETHhHOCTH

HpOHBJ’IHIOH.[PIfI CO3HATCIIbHOC OTHOIICHHNE K HCIIPECPBIBHOMY O6pa3OBaHI/IIO KakKk

JIP 14 . . .
YCIIOBHUIO YCIENHOM MpodeccnoHaIbHOM U 0011IeCTBEHHOM IesITeIbHOCTH

[TposiBnsitoruil TpaskJaHCKOE OTHOIIIEHUE K TPOPECCUOHANTBHOMN AeITeTbHOCTH KaK
JIP 15 | kK BOBMOXHOCTH JITYHOTO YYACTHS B PEIICHUH OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
o0IIeHAIIMOHATBHBIX MPOOJIEM

JIP 16 [IpuHUMAarOIMI OCHOBBI 3KOJIOTMYECKON KYJIBTYPBbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTIO MBIIUICHHUS], IPUMEHSIOIINMI OIBIT




HKOJIOTUYECKU OPHEHTUPOBAHHOM PeIIeKCHBHO-0LIEHOYHON U MPAKTHYECKON
JeSITEbHOCTH B KM3HEHHBIX CUTYaLUsX U MPO(ECCHOHAIBHOMN NesITEIbHOCTH

JIP 17 [TposBIISIONINI IEHHOCTHOE OTHOIIEHUE K KYJIbTYPE U UCKYCCTBY, K KYJIbTYpe
peYM U KYJIbTYPE OBEICHHUsI, K KPaCOTE€ U TapMOHUHU

JIP 18 ['OTOBHOCTh U CIIOCOOHOCTH TPOSBIATH YHHBEPCAIBHBIC YMECHHSI U HAaBBIKH TPHU
BBIMIOJTHEHUH CMEKHBIX BUJIOB TPO(HECCUOHATILHOMN IEATEIBHOCTH C y4€TOM CE30HHOCTH
CEJIbCKOXO035IMCTBEHHOIO TPYJa

JIP 19 ['oToBHOCTP ¥  CHOCOOHOCTH  MPOSBIATH  HABBIKM  MPEANPUHUMATEIIbCKOMN

NEeATEILHOCTH.

JInuHOCTHBIE pe3yJIbTaThl peajn3alui NPOrpaMMbl BOCIIUTAHUS, ONpe/ieJIeHHbIE

cyobexkTom Poccuiickoii @enepaunu

JIP 20

[IposiBisitomuii yBaxkenue k cuMpoiiuke Poccuiickoit denepaiuu, MoCKOBCKOM
00J1aCTH, BOGHHOM CUMBOJIUKE M BOMHCKOMN PEJIMKBUHU.

JIP 21

Crnenyromuii 3710pOBOMY 00pa3y KHU3HU U MPUHUMAIOIINI aKTUBHOE y4acTHE B
MacCOBOM KYJIbTYPHO-CIIOPTUBHOM JIOCYT€.

JIMYHOCTHBIE pe3yibTaThbl

pPeaiM3aluy nMporpaMmMbl BOCIIUTAHUSA, OIIPECACICHHBIC KIIIOYCBbIMHA paﬁoTOIlaTeJIﬂMI/I

JIP 22

Brinonusitonuii Tpy1oBbie GYHKIIMU B chepe arponpOMBIILIEHHOTO X03HCTBA.

JIP 23

C yBakeHMEM OTHOCSILIMICS K KOJIJIeraM 1o paboTe, 0Ka3bIBAIOLIUI OJIEPKKY
HOBBIM COTPYIHHKAM, CIICAYIOIINA HOpMaM JETOBON 3TUKH, MO ICPKUBAIOIIINAI
JIpyxeno0HyI0 aTMochepy.

JIN4HOCTHBIE Pe3yJIbTAThI
peanu3alnuy NporpaMMbl BOCIIMTAHMS, ONIpe/e/ieHHbIe Cy0beKTaMu
o0pa3oBaTe/IbHOIO Mpouecca

JIP 24

[TpunrMaromuii mpaBuia BHYyTPEHHETO paclopsiaKa o0yJyarouxcs B 4acTu
BBITTOJIHEHMST 00SA3aHHOCTEN.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM TUCUATIIMHBI
2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI Y4e0HOI padoThl

Bup yyeOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH 130
JAUCHHUILIMHBI

BT. Y.

TEOPETHUYECKOE 00yUeHUE 44
PAKTHUECKUE 3aHATHUS 60
CamocmosmenvHas paboma 18
IIpomexkyTouyHasi arrectauus (IK3aMeH) 8




2.2. TemaTu4eCcKHUil IUVIAH U COJePKAHNE YUeOHOM TNCIUILINHBI

Oo0bem, akaj. Koapl
4/ B TOM KOMIIeTEeHIUIl U
yucie B JIMYHOCTHBIX
(popme pe3yabTaToB,
HaumeHoBaHue Conep:xxanue ydye0HOro marepuasa u GopmMbl OPraHu3aNuM JAesITeJIbHOCTH N
NPaKTHYeCcKoil | (opMuUpOBaHUIO
pa3aeyioB U TeM o0yuyarumuxcsi
NMOAr0TOBKH, KOTOPBIX
akaja 4 crocoocTByeT
3JIEeMEeHT
NPOrpaMMbl
1 2 &)
Pa3znea 1. OcHOBBI XUMHIH BOJBI
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia IIK. 3.1, OK 1,
Teoperuueckue 1. Boga u ee cBoiicTBa OK2, OK 7, OK 9.

OCHOBBI XUMHH
BOJIbI

2. HpI/IpOI[HBIe BOJibl — TUCIICPCHBIC CUCTCMbI

B ToM uncie MPAKTUYICCKUX 3aHATHH

HpaKTI/IquKOG 3agatue 1 CocraBiieHue Ta6J'II/II_IBI « KOJ'IJ'IOI/II[HBIG PacTBOpbl U HX

CBOWCTBa»

CamocrosiTesibHasi padoTa 00y4aOIIUXCs

Tema 2.2.
Cocras
NPUPOIHBIX U
CTOYHDLIX BOJ

Coaep:xxanue yueOHOIro MaTepuaJia

1. OO0uue NOHATHS O MPUMECSX BOJBI M KAUE€CTBE BOJbI PA3JIMYHOIO MTPOUCXOKICHHUS

2. PactBopbl. CriocoOb! BBIpaKEHHsI KOHIIEHTPALUU pacTBOPOB. Brruncnenue
PacTBOPUMOCTH.

3. JluarpamMma COCTOSIHUS BOJIBL.

4.  CocraB IpUPOJHBIX BOJ.

5.  dusnueckue MokKa3zaTesd KauecTBa MPUPOIHBIX BOJI.

6. XuMuyeckue noKa3aTeau KauecTBa BOJIbI

7. BopoponHblii moKa3zaresib, OKUCISIEMOCTh

8.  OOmas meao4HoOCTb

9. JKecTKoCTbh BOJIBI

10. PacTBOpeHHBIH KHCIOPOJ

11. Munepanu3aius BoJIbl

12. ®opmupoBaHHE COCTaBa CTOYHBIX BOJI

13. TlokazaTesn KauecTBa CTOYHBIX BOJ

14. Onenka xadecTBa CTOYHBIX BOJ

15. VYcnoBusi cOpoca CTOYHBIX BOJI B TOPOJCKYIO BOJIOOTBO/ISIIYIO CETh M B BOJIOEM

IIK. 3.1, 0K 1,
OK2, 0K 7, OK 9.




B ToM ymciie mpakTHYecKUX U J1a00PaTOPHbBIX 3AHATHH

[paxtuueckoe 3ansaTue Nel «OnpeneneHne KBUBANEHTa, Yicia U pakTopa
SKBHUBAJIEHTHOCTU

[TpakTrueckoe 3ansitue Ne2 «I[IpurotosiieHue pacTBopa 3aJaHHOW KOHIEHTPALMU

IIpakTnueckoe 3ausatue Ne 3«OnpenesieHrne KOHIIEHTpAaIMU pacTBOPOB)

[TpakTrdeckoe 3ausatue NeS5 OnpeseneHue cTerneHeld CBO00AbI 0 JuarpaMmme
COCTOSIHUSI BOJIBI

[Tpaktuyeckoe 3ansTre Ne6 OreHka KauecTBa MPUPOTHON BOIBI O (PU3NIECKUM
1I0Ka3aTessiM

[TpakTrdeckoe 3austue No7 OnpezeneHue o0IIeH MeTOYHOCTH BOJIBI

ITpakTrueckoe 3ansTue Ne§ OnpesesieHue )KeCTKOCTU BOJIbI

HpaKTI/IquKOG 3aHsaTHEe Ne9 OI_IeHKa KadycCTBa HpPIpOI[HOﬁ BOJABI IO XUMHWYCCKHUM
I10Ka3aTCIIsIM

CamocrosiTesibHasi padoTa 00y4aIuxcst

Pa3nes 2. OcHOBbI MUKPOOMOJIOTHH

Tema 2.1.
OcHoBBI
MHUKPOOHOJI0THH

Coaep:xxanue yueOHOro MaTepHuaJia

1. Mopdonorus u cucteMaTnka MEKPOOPTaHU3MOB

2. ®U3M0JIOTHSI MUKPOOPTaHU3MOB

3. Brniusinue dakTopoB okpyKawlen cpebl Ha )KU3HEAESITeTbHOCTh MUKPOOPTaHU3MOB

4. BnusiHue MUKPOOPTraHU3MOB U MPOYKTOB UX KU3HEAESITEIbHOCTH HA KAY€CTBO BO/JIbI
1 paboTy BOJIONPOBOAHBIX OYHCTHBIX COOPYKEHUN

5. CanuTapHasi MUKpOOMOJIOTHSI IPUPOAHBIX U CTOYHBIX BOJI

B TOM 4nc/ie NPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIT

1. Ilpaktuueckoe 3anstue NelO Pemenne cuTyallnoHHbIX 3a/1a4 Ha TeMy «Mopdonorus
U CUCTEMATHKAa MUKPOOPTaHU3MOB»

2.. Ilpaxktuueckoe 3anstue Nell Pemenne cuTyallmoHHBIX 3a7a4 Ha TeMy « QU3HOIIOTHS
MUKPOOPTaHU3MOB»

IIK. 3.1, 0K 1,
OK2, OK 7, OK 9.

CamocrosiTesibHas paboTa 00y4alOIIUXCs 18
IIpoMeskyTOUHasI aTTeCTALUS 8
Bceero: 130




3. YVCJOBUS PEAJIU3ALIAM ITPOTPAMMBI YYEBHOM
JTUCTUILTAHBI

3.1. Jlas  peaqu3anmuM  OpPOrpaMMbl  y4eOHOH  JUCUHMILIMHBI
NpexyCMOTPEHbI CJIeAyIolIHe crelualbHbIe MOMeleHus :

Kaounem «Xumuu 60061 u MuKpoouo102uu», OCHaIEHHBIN 000pY008aAHUEM:

-MI0CaI0YHBIE MECTA M0 KOJUYECTBY 00yUYarOIIUXCS;

-pabodee  MecTO  mpenojaBareisi, O00OPYJOBAaHHOE  MEPCOHAIBHBIM
KOMITBIOTEPOM C JIMIIEH3MOHHBIM WJIM CBOOOJIHBIM MPOrPaMMHBIM OOECIEYEHUEM,
COOTBETCTBYIOIIUM pa3jesiaM MporpamMmbl M MOAKIIOYEHHBIM K ceTH Internet u
CpelICTBaMH BBIBOJIa 3BYKOBOM MH(POpMALIUU;

-KOMIUIEKT Y4€OHO-HAIISIAHBIX MOCOOM, KOMIUIEKT y4eOHO-METOJINYECKON
JIOKyMEHTAIlMU, B TOM YHCJIE€ Ha JIEKTPOHHOM Hocutelne (YUYCOHHKH U ydueOHbIe
MoCOOMs, KapTOYKHU-33aHMs, KOMILIEKTHI TECTOBBIX 3aJaHUN, METOIUYCCKUE
pPEKOMEHJAIU U pa3padOTKHU.

MexXHUYeCKUMU CPeOCmBaAMU:

MYJITUMEIUANPOCKTOP UM MYJIbTUMEINIHAS TOCKA,

dboTo wiK/u BUaIEO Kamepa; web-kamepa.

Jlabopamopusa «Xumuueckozo u MuUKpooOU0102UUECKO20 AHATU3A 800bl)
OCHAIEHHAs 000PYO00BAHUEM.

-crieKTpooTomMeTp

-OITUYECKas KIOBETa JJIsl CIEKTpooToMeTpa

-BECHI TEXHUYECKHE

-BEChI aHAIMTUYECKUE JJaOOpaTOPHBIE.

-CTOJI BECOBOM

-BBITSDKHOM TTKa(

-IITaTUB JTAOOPATOPHBIN [J1s1 OIOPETKM B KOMIUIEKTE ¢ My(TOM, JankaMu U
KOJIbLIAMU JIJIS IITaTHBA

-KOHyKTOMETp J1a0OpaTOPHBIA

-pH-MeTp/nonomep

-MarHuTHas Mellajika

-SIKOpPb MAarHUTHOW MEIIAJIKU

-IITaTUB ISl TUTIETOK

-1-kaHaIBHBIN 103aTOP

-JIOTOK IIJJACTUKOBBIN

-ycraHoBka «BomonanopHas GanrHs»»

-XUMUYECKAs IOCY/1a U MPUHAIJIEKHOCTH.

3.2. HupopmanuonHoe odbecrniedeHue 00y4eHust

B Oubnuoteunbii  (oHA BXOAAT Y4YEOHUKH, YYEOHO-METOAMYECKUE
koMmmuiekTel (YMK), o0ecneuuBaromue OCBOEHHE Y4EOHOro warepuana Io
JTUCIHUIUIMHE, PEKOMEHIOBAaHHBIC WM JOMYIIEHHBbIC MJIs HWCIOJNB30BAHHS B
podeccuoHaNbHBIX o0pa3oBaTeIbHbIX OopraHu3alusx, peanu3youmx



o0Opa3oBaTeNpHy0 MpOTrpaMMy CpeIHEro oOuero oOpasoBaHMs B Ipejenax
ocBoeHus OIIOII CITO na 6a3e 0CHOBHOTO 00IIIeT0 00pa30BaHMUs.

bubmmoTeunblil GOH TONOTHEH SHUIMKIIONE UM, CIPABOYHUKAMH, HAyYHO-
NOMYJIIPHOM JIMTEPATYypOil 110 BOpOcaM y4eOHON AUCLMILIMHBI U JIp.

Ilepeyens pexoMeHAyeMbIX Y4eOHbIX H3aaHuil, HHTEepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

3.2.1. OcHOBHbIE HICTOYHUKMN

Eropos B.B. Ananutnueckas xumusi: yueonuk st CITIO/ B. B. Eropos, H. U.
Bopo0ObeBa, U. I'. CunbectpoBa. — Cankr-IlerepOypr: Jlanb, 2022.

2. Emuer B.T., Mumyctun E.H. OOmias Mukpoouosorus: yaeOHUK JIs
CIIO. - M.: U3narensctBo FOpaiit, 2022.

3. Npuato A.JI., ManoB B.. Xumus Bopl 1 MUKPOOHOJIOTHS: YICOHUK.
- M.: UHOPA-M, 2022.

4, Caxaposa O.B. Boanas mukpo6uonorus: yueonuk pis CIIO/ O. B.
Caxaposa, T. I'. CaxapoBa. — Caunkr-IlerepOypr: Jlanb, 2021.

3.2.2. OcHOBHBbIE YJICKTPOHHbIC U3AHHUS

1. Emmes, B. T. Mukpobuosoruss : y4eOHUK JJIs CpPEIHETrO
npocdeccuonansHoro oopazosanus / B. T. Emues, E. H. Mumyctun. — 8-e u3g.,
ucrnp. u gon. — MockBa : HMzpmarensctBo [Opant, 2023. — 428 c. —
(ITpodeccuonansHoe obOpaszoBanue). — ISBN 978-5-534-09738-2. — Tekcer
aNeKTpoHHbI // OOpa3zoBatenbHas 1iatgopma FOpaut [caiit]. — URL:

https://urait.ru/bcode/513917.

2. Kum, 1. H. MukpoOuosiorusi mnepepabOTKH BOAHBIX OHOJIOTHYECKUX
pecypcoB : yuebHoe mocobue /i cpeiHero npogdeccuonaabHoro oopazoBanus / 1.
H. Kuwm, B. B. Kpamenko. — 2-e uzn. — Mocksa : MznatensctBo FOpaiit, 2023, —
272 c¢. — (Ilpodeccuonansroe obpazoanue). — ISBN 978-5-534-15295-1. —
Tekct : snexkTpoHHbldt // OOpa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/520279.

3. JleonoBa, . b. OcCHOBBI MUKPOOHMOJIOTHH : YYEOHHK M MPAKTUKYM JJIst

cpenHero mnpodeccuoHanbHoro ooOpasosanusi / M. b. JleonoBa. — Mocksa :
N3patensctBo FOpaiit, 2024. — 277 ¢. — (Ilpodeccuonansnoe o6pazoBaHue). —
ISBN 978-5-534-18297-2. — Tekct : oamektpoHHbi // OOpa3oBarenbHas

wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/534739.

4. MakcumoBa, T. A. Dxonorus rumapocdepsl : yuedHoe nocodue / T. A.
Makcumona, 1. B. MuiiakoB. — Mocksa : M3narensctBo FOpaiit, 2023. — 136 c.
— ISBN 978-5-534-13017-1. — Texkcr : snexktpoHHbd // OOpa3oBarenbHas
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/519202.

5. Mengenena, C. A. ®u3HK0O-XUMUYECKHE IMPOIIECCHI B TeXHOChepe: YueOHoe
nocobue / Measenesa C.A., Tumodeena C.C. - Bonorna:udpa-Unxenepus, 2017.
- 224 c. ISBN 978-5-9729-0149-4. - Tekct : onekrponssii. - URL:
https://znanium.com/catalog/product/936017 (mata oOpamenus: 16.08.2022). —
Pexunm nocrtyma: 1o nmoamnucke.
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https://urait.ru/bcode/513917
https://urait.ru/bcode/520279
https://urait.ru/bcode/534739
https://urait.ru/bcode/519202

6. Opiio, B. FO. XumMuueckre OCHOBBI IKOJOTHHU [DJIEKTPOHHBIA pecypc] :
yaebHoe nocodue / B. FO. Opnos [u ap.]. — D71. u3n. — DAEKTPOH, TEKCTOBBIE JaH.
(I paitn pdf: 353 ¢). — M.: JIabopaTtopus 3Hanuit, 2018. — (YueOHHK 1151 BBICIICH
mkobl). — Cucrem, TpeboBanus: Adobe Reader XI ; sxpan 10". - ISBN 978-5-
00101-611-3. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1019089 (mara obOpamenwus: 16.08.2022). —
Pexxum nocrymna: mo nmogmnucke.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1. Unbsmenko, H. I'. Mukpoopranusmel U OKpy’Karolas cpena : ydeOHoe
nocooue / H.I'. Unesmenko, JI.H. [llaGypoBa. — 2-e u3a., nepepadb. u J10mM. —
Mockgsa : UHO®PA-M, 2022. — 195 c. — (Bricmiee oOpazoBanue: bakanaBpuar).
— DOI 10.12737/25060. - ISBN 978-5-16-012636-4. - TekcT : 3JeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1878662 (mata oOparieHus:
16.08.2022). — Pexxum JtocTyIma: 1o MOJIHCKE.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCTUTLIAHBI

Pesynomamul 00yuenun

Kpumepuu OUECHKU

Memoowt oyenku

-(pU3NYECKUE, XUMUYECKHE U
OHOJIOTHMYECKUE CBOMCTBA BO/IHI,
AHOMAJIMH BO/JIbI, POJIb BOJIbI HA
IJIAHETE U B )KU3HHU BOJJOEMOB,
MTOYBBI, PACTUTEILHOTO U
KHUBOTHOT'O MHPA;

-TUJPOXHUMHYCCKUE
KJIacCU(UKALUU TIPUPOIHBIX BOJI,
mporeccsl HOpMHUPOBAHUS
MIPUMECHOTO COCTaBa
MMOBEPXHOCTHBIX U TOJ3EMHBIX BOJI,
XapaKTePUCTHKY U KIACCHU(PUKAITUU
MpUMecel TPUPOIHBIX BOJI,

-KHCJIOTHO-OCHOBHBIE CBOMCTBA
PacTBOPOB, UX POJIb B
TEXHOJIOTUYECKHX MPOoIeccax
OYHCTKH MPUPOIHBIX BOJI;

-OKHCJIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC MPOIICCCHI B
BOJHOH CpeJie, UX MCIIOTh30BAHKE
JUISL PEIICHUs 33129
o0e33apaKuBaHus U
o0ecLIBEUMBaHUS B TEXHOJIOIHH
BOJIOITOATOTOBKH;

-OCHOBBI MUKPOOHOJIOTHH BOJIBI,
POJIb MUKPOOPTaHU3MOB B
mporeccax CaMOOYHUIIICHUS
BOJ0EMOB, OMOJIOTMUECKOM
OYHCTKH CTOYHBIX BOJ B
€CTECTBEHHBIX U MCKYCCTBEHHBIX
yCIOBUSX, 00paboOTKH ocaka
CTOYHBIX BOJ;

-XapaKTEPUCTUKY OCHOBHBIX
IPYIIT MUKPOOPTaHU3MOB, UX
Mopdonoruueckue u
(hbU3MO0JIOTHYECKHE OCOOEHHOCTH.

JleMoHCTpHpYeT 3HaHMS
(bu3nIECKUX, XUMUYECKUX U
OMOJIOTMYECKUX CBOMCTB BOJIBI,
AQHOMAJIUU BOJIBI, POJIM BOJBI HA
IUTAaHETE U B )KU3HU BOJIOEMOB,
MOYBBI, PACTUTEIBHOTO U
KUBOTHOT'O MUDA;

BhInonHAeT THAPOXUMHYECKYIO
KJ1acCU(UKALUIO IIPUPOIHBIX BOJ,
po1eccoB GopMUpPOBaAHUS
IIPUMECHOI'0 COCTaBa
MOBEPXHOCTHBIX U MO3EMHBIX
BO/JI, XapaKTEepPU3yeT U
KJIaccu(UIUpyeT IpUMecH
HIPUPOJHBIX BOJ;

JleMOHCTpHUpYET 3HAHUS
OKHCIIUTEIbHO-
BOCCTaHOBHUTEIILHBIX MPOLIECCOB B
BOJIHOM CpeJie, UCTIONb3YeT UX JUIs
pelieHus 3aaa4 00e33apakiBaHus
1 00ecLBEeUMBAHUS B TEXHOJIOTUU
BOJIOTIOATOTOBKH;

JleMOHCTpHUpYET 3HAHUSI OCHOB
MHKPOOHOJIOTHH BOJIBI, POJIA
MHUKPOOPTaHU3MOB B TIPOIECccax
CaMOOYHIICHUS BOAOEMOB,
OMOJOTrHYECKOM OYHMCTKH CTOYHBIX
BOJI B €CTECTBEHHBIX U
HUCKYCCTBCHHBIX YCIIOBHSIX,
00paboTKH 0caka CTOYHBIX BOJI;

XapakTepu3yeT OCHOBHBIE
IpyNIbl MUKPOOPTaHU3MOB, X
MOP(OJIIOTHUECKUE 1
buznonornuecKre 0COOEHHOCTH.

[IpoexTHas pabora

HaOmronenue B
npouecce
MPaKTUYECKUX
3aHATHH

Onenka pemeHuit
CUTYallMOHHBIX 3a/1a4

NunuBuyanbHbIA
Ompoc

OpoHTaTBHBIN
ompoc

TectupoBanue

-00BSACHATH 3aBUCHMOCTb CBOMCTB
BOJIbI OT UX COCTaBa U CTPOEHUS;

- BBIIIOJIHATD XUMHUYECKUN
SKCIIEPUMEHT IO ONPEIEIECHUIO
OpraHOJIENTUYECKUX MTOKa3aTeNeil;
- IPOBOJUTH CAMOCTOSATEIbHBIN
MOUCK XMMUYECKON MH(OpMAIIH ¢
HCIOJIb30BAaHUEM PA3IUYHBIX
MCTOYHUKOB (HAy4HO-TIOMYJIIPHBIX
W3J1aHu#, KOMITBIOTEPHBIX 0a3
JaHHbIX, pecypcoB HTEpHETA);

- 00BSICHSET 3aBUCHUMOCTL CBOMCTB
BO/JIbI OT UX COCTaBa U CTPOCHUS,

- BBITIOJTHSIET XUMHYECKUM
SKCIEPUMEHT MO ONPEAETIECHUIO
OPraHoOJIEITUYECKHUX ITOKA3aATEIIEH;
- IPOBOJIUT CAaMOCTOSITEIbHBIN
MOVCK XUMUYECKOU H(pOpMaIIun
C HCIIOJb30BAHUEM PA3JINYHbBIX
HMCTOYHHUKOB (HAy4HO-
MOMYJISIPHBIX U3/TaHHH,

[IpoekTHas paboTa
HaGmonenue B
npoiiecce
MPAKTUYECKHUX
3aHATHI

OneHka pemeHui
CUTYAIIMOHHBIX 3a]1a4
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- HCIIOJIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH 1711 00pabOTKH 1
rnepeayu XuMUIECKON
WHGPOPMAIINY U €€ TIPE/ICTABICHUS
B PA3MUYHBIX (pOpMax;

- CBSI3BIBATh M3YYCHHBIA MaTepHal
CO CBOCH MpoQecCHOHATHHON
JeSITeIbHOCTBIO;

- pemiaTh pacyeTHBIC 33729 1O
XHUMHAYECKHM (OopMyJTIaM 1
ypaBHCHUSIM;

- HCTOJIH30BaTh IPUOOPETEHHBIE
3HAHUS U YMEHHUS B TPAKTHICCKON
JEeSITEIbHOCTH U TIOBCETHEBHOM
KU3HU;

- IPUMEHSTh METOJIbI OTIPEICIICHUS
KauecTBa BOJIBI JISI
UICHTH(UKAIIUN | OTIPEICIICHUS
COJICpYKaHUsl BEILIECTB B
KOHKPETHBIX CHCTEMaX.

KOMITBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB UHTepHeTa);

- UCTIOJIb3YET KOMITbIOTEPHBIE
TEXHOJIOTUH JIJIs1 00pabOTKU U
rnepesayu XuMHYECKON
nH(pOpPMALIUU U ee MPEICTaBICHUS
B Pa3NUYHBIX QOpMax;

- pelaeT pacyeTHbIE 3a7a4u MO
XUMUYECKUM (opMyTIaM U
YpaBHEHHUSIM;

- UCTIOJIB3YyET MPUOOPETEHHBIE
3HAHUA U YMEHUS B IPAKTHUECKON
JeSITETLHOCTH U TIOBCETHEBHOU
YKU3HU;

- IPUMEHSET METOIbI
orpezieNieHus] KayecTBa BOJbI IS
UICHTU(DUKAINA U ONPEACTICHHS
COJIepKaHNsI BEIIECTB B
KOHKPETHBIX CHCTEMaX.
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