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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM IHPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHOUITIIMHBI «XUMUWUSA»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTreabHoi nporpammbl CITIO
OOmieoOpa3oBaTenpHas  JUCHUIUIMHA — «XUMHsD»  SIBISIETCS  OO0sI3aTENBbHOM  4acThio  00II€00pa3oBaTENbHOIO  LUKIIA
oOpazoBarenpHOil mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO mo cneumansHoct 09.02.11 Pa3zpabotka W ynpaBiieHHe

MIPOrPaMMHBIM 00ECIICYEHUEM.

[TpuknagHOW MOIyNb BKIIIOYaeT paszfesl 8 «XuMHUs B ObITY M HMPOU3BOJICTBEHHOW NEATEIbHOCTH YEJIOBEKA», KOTOPBII
peaynzyercs Ul Bcex nmpodeccuil/cnenuaibHOCTe METOIOM PELLIEHUs! KEHCOB, CBSA3aHHBIX C AKOJIOTUYECKOM 0€30MacHOCThIO U
OLICHKOM  TOCJIEACTBUUA  OBITOBOM W  MPOMU3BOACTBEHHOM  JESITENIBHOCTH, COOTBETCTBYIOUIEH  oTpacisM  Oynyiieu
poheCCHOHAIBHOM JIEITEITFHOCTH 00YyJaIOIIUXCS.

1.2. e v muIaHUpPyeMble Pe3yJIbTaThl 0CBOCHUS JUCHUIIINHbBI

1.2.1. Heau u 3a71a4M JUCUUIJINHBI

CopepxaHue mporpaMMbl 00111€00pa30BaTEeIbHON JUCHUIUIMHBI «XUMUS» HAMpaBlIEHO Ha JOCTH)KEHHUE CIETYIOIIMX
neJsei:

- dbopMupoBaHHE CHUCTEMbl XMMHUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI
MHUpa, B OCHOBE KOTOPOW JeKaT KJI0YeBble MOHATHA, (yHIAaMEHTAlIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHHE SI3bIKA HAYKH,
YCBOEHUE M MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIEHUNA MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIEHHE C UCTOpHEN HX

Pa3sBUTHA U CTAHOBJICHUA,



- (dopMupoBaHrUEe M pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB M XUMHYECKHX PEaKIIMid,
HEOOXOIUMBIX JJI NMPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHUX SIBJICHHM, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

— pa3BUTHE YMEHHH U CIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOMIOJCHUEM U OOBSICHEHUEM XUMHUYECKOTO
HKCIIEPUMEHTA, COOIIOIEHNEM IIPAaBUJI O€30M1aCHOT0 OOpalIEHMsI C BELIECTBAMHU.

3axayu AMCUMILIMHBI:

1)  chopmupoBarh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XMMHYECKHX NPOLECCOB M SBICHUI B OKpPY’Karollen
Cpele, a TAaKXKe UX CB3b C LEJOCTHONM HAy4YHOU KAPTUHOM MHUpa U APYTMMHU €CTECTBEHHBIMHU HayKaMu;

2)  pa3BUTb YMEHHs COCTaBJIATb (POPMYJIbI HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB, YPABHEHHUS XHUMHUYECKHX
peaxiuii, OObSICHATD UX CMBICII, UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHIIMX XUMHUYECKMX HKCIHEPUMEHTAJIbHBIX HCCIEAOBAHUN C
coOJIF0ICHUEM MPaBUI 0€30MacHOTO 0OpaIlleHHs C BEIIECTBAaMU U JJa00OpaTOPHBIM 000PY10BaAHUEM;

4)  pa3BUTb YMEHMs HAXOJUTh, aHAIM3UPOBATh U MCIIOJIH30BaTh MH(POPMALIMI0O XUMUUYECKOTO XapaKTepa U3 pa3inuHbIX
MH(}OPMAIIMOHHBIX UICTOYHUKOB, BKJIIOYAs YUEOHYIO JIUTEPATypPy, HAyUHbIE MMyOIMKAIIMU U UHTEPHET-PECYPCHI;

5)  cdopmupoBaTh yMEHUs MPOTHO3UPOBATH MOCIEICTBUS CBOCH IEATETbHOCTH U XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U
IIPOU3BOICTBEHHBIX IIPOLIECCOB, YUUTHIBAsE BO3MOKHBIE 3KOJIOTHUECKUE U COLMAIbHbIE BO3AECHCTBUS;

6)  cdhopmMHUpOBATH MOHUMAHKWE 3HAYUMOCTH JTOCTUKEHUN XUMUYECKON HAYKU U TEXHOJOTUMN JIJIsl Pa3BUTHSI COLIUATIbHOMN
Y TIPOM3BOJICTBEHHOM Cep ¢ yMEHHEM MPUBOIUTH MPUMEPHI UX MPUMEHEHHUS B Pa3IMUHBIX cepax >KU3HHU.

1.2.2. IlnanupyemMbie pe3yJabTAaThl 0CBOECHUS 00111€00pa30BaTe/IbHON JUCHUILINHBI B c00TBeTCTBUM ¢ PI'OC CIIO un

Ha ocaose ®PI'OC COO



Oco6oe 3HaueHue obmieo0pa3zoBaTeIbHas JUCHUIUIMHA «XUMuUs» umeeT npu popmupoBanuu u pazsutuu OK 01; OK 02; OK 04;
OK 07 u IIK 5.2, npeacraiennsix B akryanuzupoBaHHeix GI'OC CIIO no cneunansuoctu 09.02.11 Pa3paboTka u ynpasieHue

IPOrPaMMHBIM 00€CTIeYeHHEM.

Koa n l'[.]IaanyeMbIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI
HaAaUMCHOBaHHE
qmpMpreM"I“X O6uue! JucuumimHapHbie?
KOMIICTCHI MU
OK 01. Beibupats JIMYHOCTHBIE Ppe3yJbTaTbl [A0/LKHBI OTpaxarb B | JlucuuniimHapHbie pe3yabTaThl J0JKHbI 0TPAXKATh:
CTIOCOOBI PEIICHUS YacTu: IP6 01. chopMUpOBAaHHOCTH TPEACTABICHUI: O XMMHUYECKOH
3agaq TPYAOBOI'O BOCIIUTAHUSA: COCT&BJ’IHIOH.ICIZ eCTeCTBeHHOHay‘IHOﬁ KapTHUHbI MHpaA, POJIH
HpO(i)eCCI/IOHaJILHOI‘/'I — TOTOBHOCTH K Tpyny, OCO3HAHUE IICHHOCTHU | XUMHWH B IIO3HAHUH SIBJICHUIA npupoanl, B (1)0pMI/IpOBaHI/H/I
NeATEIbHOCTH MacTepcTBa, TPYI0JI00HE; MBILIUIEHUS] U KYyJbTYphl JIMYHOCTH, €€ (YHKIHOHAIHHON
MPUMEHUTCIIBHO K — TOTOBHOCTH K aKTUBHOU JeITeJIbHOCTH | TPaMOTHOCTH, HGO6XOI[HMOﬁ Il pCIICHUA IIPAKTUYCCKHUX
pa3jInNIHbIM TEXHOJOTUYECKON U COHH&HBHOﬁ HamnpaBJICHHOCTH, 3aJa4 U 5KOJIOTHYCCKU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
KOHTEKCTaM CIOCOOHOCTh ~ MHUIIMUPOBATh,  IUJIAHUPOBaTh | | 3I0POBBIO U IPUPOJIHOM CPENE;
CaMOCTOSTEIILHO BBIIOJIHATE TaKyl0 ACITCIbHOCTD; 11P6 02. BIaaACHHUC CHUCTEMOM XMMHUYECKHX 3HaHPII>i, KOTOpasa
— WHTepec K pasnuuHbIM cepaMm HpodeccHoHaNbHOM | BKIFOYACT:  OCHOBONOJAralomHUe  MOHATHA (XuMHUYECKHI
JEATETBHOCTH. 2JIEMEHT, aTOM, 3JEKTpOHHAas o00ojoYka aroma, s-, p-, d-
MeTanpeaMeTHble Pe3yibTaThl A0JKHbI OTPaKaTh: | 2ICKTPOHHEIC opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTb,
Osuanenue YHMBEpPCAJIbHBIMU y4eOHbIMH | ICKTPOOTPUIATEILHOCTD, CTENEHb OKUCICHHSA, XUMHYECKas
03HABATEILHBIMH JIeHCTBUSMM: CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
a) 0azoBbIe JIOTHYECKHE NelCTBHS: cKeneT, (GYHKUMOHANbHAS —IPYNNa, pajuKai, H30Mepus,
—  CaMOCTOSATENIBHO (hOPMYIHMPOBATH U AKTyaTH3MpoBaTh | H3OMEPEL, TOMOJIOTHYECKUM PsJl, TOMOJIOTH, YIJIEBOJOPOJEI,
1poGIIeMy, pacCMaTPHBATh e¢ BCECTOPOHHE; KHCIIOPOJI- M a30TCOJEpIKaIlfe COCIUHEHUs, OWOJIOTHYECKU
—  yCTAHABIMBATG  CYNICCTBEHHBIH  mpusHak  wim | AKTHBHBIC BELIECTBA (yrneBojpl, >KHUpBI, O€NKH), MOHOMED,
noJmmep, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISIPHBIC

! O6une pe3ynbTaThl OCYIIECTBIIAOTCS B COOTBETCTBUU € JIMYHOCTHBIMU U MeTanpeaMeTHeiMu pesynbtatamu ®TOC COO (Tpukas Munobpuayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHpPOBaHHU KOTOPHIX y4acTBYeT 0011e00pa3zoBaTebHas JUCLIUIIIIMHA.

2 JlucuMITMHAPHBIE PE3YJIBTAThI OCYLIECTBIISIOTCS B COOTBETCTBHY C TPEGOBAHUAMM K MPEIMETHBIM pe3yJibrataM Ga3osoro yposHs (IIPG), ycranosnennsimu ®TOC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOH HyMepaLuH.
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OCHOBAaHHS IS CpPaBHEHHSA, KiIACCH(PHUKAIMUH |
00001IEeHHS;
OTIPEIENIATh LEJIH JICSATCIIBHOCTH, 3a/1aBaTh

nmapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

BBIBJIITH 3aKOHOMCPHOCTH W IIPOTHBOPEYHA B
paccMaTpruBaACMBbIX SABJICHUAX,

BHOCHUTHb KOPPEKTHBBI B JCATCIbHOCTb, OLCHHWBATH
COOTBCTCTBHUEC PE3YyJILTATOB LECIAM, OLNCHUBATL PHUCKU
MOCJIEACTBUM JEeATCIbHOCTH.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIAJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIBCKON U
MPOEKTHON JesTeNbHOCTH, HAaBBIKAMHU pa3pelieHus
pooem;

BBISABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBA3HU u
aKTyaJIM3upoOBaTh 3aJady, BBIIBUIATh THUIIOTE3y €€
pelICHUd, HAXOAUTh apryMCHTBI I JOKa3aTCIbCTBA
CBOMX YTBEpXKICHMI, 3aJaBaTh MapaMeTpbl H
KpPUTEpUH PEIICHUA,

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO04€ PCUICHUA 3aaa4un
pe3ybTaThI, KPUTHUYECKU OIICHUBATh ux
JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

yMETh MEPEHOCUTh 3HAaHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH.

COCMHEHUS, KPUCTAUIMUECKAs PELIETKA, TUIBl XMUMHYECKUX
peakuuii (OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIHMH HOHHOrO OOMeHa), pacTBOp,
JJEKTPOJINUTHI, HERJIEKTPOJIUTHI, AIIEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUUYECKON pEeaklMM, XHMUYECKOE DPABHOBECHE), TEOpUU U
3aKOHBI  (TEOpHUSI XHMMHYECKOIO CTPOEHHUS OpraHMYecKHX
BeuiectB  A.M. bByTiepoBa, Teopus 3IIEKTPOJUTHUECKOU
Jucconuanuy, nepuoanyeckuit 3akon J[.1. MenneneeBa, 3akoH
COXPAaHEHHUsI Macchl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3BIK
XUMHH, (PAKTOIOTUYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe,
MOJIy4deHUH U 0€30IaCHOM HCIIOJIb30BAHMM  Ba)KHEHIIMX
HEOPraHMYECKUX U OPraHWYECKUX BEIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJIOBEKA;

IIP6 03. chopMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC
MPU3HAKK U B3aUMOCBS3b HM3YUEHHBIX MOHATUH, MPUMEHSTh
COOTBETCTBYIOIIME TIIOHATUSA IIPU ONHMCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX U OPraHWYEeCKUX BELIECTB MU HUX
IIPEBPALICHN; BBIABIATh B3aUMOCBSI3b XMMHMUYECKHUX 3HAHUM C
MOHATUSIMH U MPEACTAaBICHUSIMH JIPYTUX €CTECTBEHHOHAYUHbIX
IIPEIMETOB;

P6 04. cdhopMHUPOBAaHHOCTH YMEHHUW  HCIOJIB30BATH
HAaUMEHOBAHMSI XUMHYECKHX COEAVUHEHHH MEXIyHApOIHOIO
COK03a TEOPETHUYECKON WM NMPUKIAJTHON XUMHUU U TPHUBHAIbHBIC
Ha3BaHUS BKHEHIIMX BEIECTB (ITUJICH, alleTUJIECH, TIIULEPHH,
(dbenon, dopmanbaerua, YKCyCHass KUCIOTA, TIUIMH, YTrapHBIA
ra3, yrjieKucCibli ra3, aMMHUaK, raiieHas W3BECTb, HEraleHas
U3BECThb, NHUTHhEBas C€ola M JAPYTUX), COCTaBIATH (HOPMyIIbI
HEOPraHWYECKUX U OpraHUYeCKHX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX pEaKIHi, OOBSACHATH UX CMBICI; MOJITBEPXKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIiCTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aMUCAMU ypaBHEHUN
XUMHYECKUX PEAKIIU;

IP6 05. chopmupoBaHHOCTH

YMEHHH  yCTaHaBIUBAaTh




IIPUHAJIC)KHOCTD U3yYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K OMNPEEIIEHHBIM KjaccaM U rpynnam
COCIUHEHUH, XapaKTepu30BaTb HX COCTAB M Ba)KHEHUIIUE
CBOMCTBA; OIIPEACIIATh BUJIBI XUMHUYECKUX CBA3EH
(KoBaJIeHTHAsi, MOHHAs, METAJIIMYECKasi, BOJOPOJHAs), THIIbI
KPUCTAJUIMYECKUX PEIICTOK BEIIECTB; KJIACCH(PHUIMPOBATH
XMMHUYECKHE PEAKLINH;

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOIUTH PACUETHI 110
XUMHUYECKUM (hOpMyJIaM U YPaBHEHUSIM XUMHUYECKUX PEAKIIUNA C
WCTIOJBb30BaHNEM (U3NYECKUX BEJIWYHH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMaJlbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
HCII0JIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS AJIS NPUHATUA
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BELIECTBAMH U UX IIPUMEHEHHUEM.

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETaINN
uHbopMaluu U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3,149
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

JInuHOCTHBIE Pe3yJbTAThl JO0/KHbBI OTPakKaTh B
YacTu:

LHEHHOCTH HAYYHOTI'0 MO3HAHMS:

— c(hopMUPOBAHHOCTH MHUPOBO33PEHUSI,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHOMW MPAaKTHUKU, OCHOBAaHHOTO Ha
Uanore KyJibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM M  YUTATEIbCKOMN
KYJIbTYpbl KaK CpeICTBa B3aUMOJCUCTBUA MEXKIY
JIFOABMU U TIO3HAHUS MUPA.

MeranpeaMeTHbie pe3yJbTaTbl JOJKHbI OTPAkKATh:

OBaaaenue YHUBEPCAJIbHbIMH yueOHBIMU

TMO3HABATEJLHBIMH JAeliCTBHIMM:

B) padora ¢ uHgopmanmeii:

— BIAJETh HaBBIKAMH TIOJNY4YeHHS HWHOpMaAIuu u3
HWCTOYHHUKOB  pa3HbIX  THUIOB, CaMOCTOATEIBHO
OCYILIECTBJISITh TOWCK, AHAJIW3, CUCTEMaTU3alUI0 U

JucuMniauHapHblie (MpeAMeTHbIE) pe3yJbTaThl U J0JLKHBI
0TpasKaTh:

ITP6 06. BnaseHre OCHOBHBIMH METOJaMH HAYYHOI'O [TO3HAHUS
BEIIECTB M XUMHMUYECKUX SIBJICHUN (HaONOJeHHEe, U3MEpEeHHe,
HKCIEPUMEHT, MOJICITUPOBAHHE);

I1P6 07. chopMUpPOBAHHOCTh YMEHHUM MPOBOJUTH PacyeThl 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMHUYECKUX PEAKIIHA C
UCIOJIb30BaHNEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HopManbHble  yCJIOBHS) Ta30oB, KOJMWYECTBA  BEIECTBA,
WCTIOJIh30BATh CUCTEMHBIC XUMUYECKHAE 3HAHUS JIUISI TIPUHSATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBIMIOJIHATE ~ XUMHYECKHH  OKCIIEPHUMEHT  (TpeBpalieHus
OpPTraHUYECKUX BEILECTB IPU HArPEeBaHMH, MOJYUYCHHUE STHIICHA
U U3yYEHHE €ro CBOMICTB, KAYECTBEHHbIE pEaKIMU Ha
IBJETUABI, KpaxMmaj, YKCYCHYIO KHCJOTY; JI€HaTyparus




MHTEPIIPETAMI0 MHPOPMAMU PA3IMYHBIX BUJIOB H
(dhopM mpeIcTaBICHHUS,

CO3J1aBaTh TEKCTHI B PA3IUYHBIX (OpMATaX C YUETOM
Ha3HayeHusT HMHQOpMALMU M LEJIEBOH ayAUTOPHH,
BbIOMpas ONTUMANbHYIO (GOpPMY NpPEACTABICHUS U
BU3yaJIM3alluH;

OLICHUBATh JOCTOBEPHOCTb,
uHpOpMAIMK, €€ COOTBETCTBHUE
MOpPaJIbHO-3THYECKUM HOpMaM;

JICTUTUMHOCTD
IIpaBOBbBIM u

BIIQJICTh HABBIKAMH  pACIO3HABaHUS W  3alIUTHI
nHpopManuu, HMHPOPMAIMOHHONH  OE30MACHOCTH
JUYHOCTH.

OeJIKOB IIPU HAarpEBaHUU, [IBETHBIC PEaKIIMH OEJIKOB; IPOBOIUTH
peakiu HMOHHOTO OOMEHa, OIpEeeNsiTh Cpeldy BOJIHBIX
pPacTBOpPOB, KaUECTBEHHbIE peaKIMK Ha cynb(ar-, KapOoHaT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
SKCIIEpUMEHTabHbIE 3aJauyd 1o Temam "Metamibl" U
"Hemerannel") B COOTBETCTBUM C MpaBUIaMH TEXHHUKH
O0e3omacHOCTM  Tpu  OOpalleHMd ¢ BeIIecTBaMH U

1a00paTOPHBIM  O00OpPYJOBaHUEM; MPEACTABIATH PE3YJIbTATHI
XHUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3aluCH YpPaBHCHUH
COOTBETCTBYIOIIMX pEAKUU u (OpMYyJIUpOBaTh BHIBOJABI Ha

OCHOBE ATHX PE3yJIbTATOB;
P66 09. chopMHPOBAHHOCTHL YMEHHUS  AHATU3UPOBATH
XUMHAYECKYI0  HH(OpManuio, TOJIy4aeMyK U3  pas3HBIX

HMCTOYHUKOB (CPEICTB MaccoBOi mMH(popMauu, cetb HTEepHET
U JPYTHE).

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
pabortath B
KOJIJICKTUBE U
KOMaH/1e

JIMYHOCTHBIE pe3yJbTaThbl

AOJIKHBI O0Tpa’kaTb B

yacTu:
I'PA)KAAHCKOI0 BOCIIMTAHUSA:

FOTOBHOCTH BCCTH COBMCCTHYIO MOCATCIIBHOCTHL B
HHTEPCCAX I'PaKAAHCKOT'O 06H_ICCTB3;

YMCHUC B3aHMO)1€I>i€TBOBaTB C COoLMaJIbHBIMH
HHCTUTyTaMU B COOTBCTCTBUH C HX q)YHKHI/ISIMI/I n
Ha3HaA4YCHHUCM.

MeTtanpeaMeTHbie pe3yJbTAThI J0KHBI 0TPAKATh:
OBilaleHHe YHHBEPCAJbLHBIMH KOMMYHHMKATHBHBIMHU
neficTBUSIMHU

0) coBMecTHas 1eITeJIbHOCTD:

MOHUMATh u HCTIOJIb30BATh MpEeUMYyIEeCTBa
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

NPUHUMATh  LEJId  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€
JOCTH)KEHHIO: COCTaBJIAITh IUIaH JIeHCTBHH,

I[ncunn.m/mapm,le (npenMeTm,le) pe3yJbTaTbl U A0JKHBI

0TPaXKaTh:
P6 08. chopMUpPOBAaHHOCT, YMEHUW TUIAHUPOBATH W
BBITIONHATh ~ XUMHYECKUH  OKCIIEPUMEHT  (TpeBpalieHus

OpraHWYECKUX BEIIECTB NP HArpeBaHUU, MOJTYYEHUE 3THIICHA
U U3y4YeHHE €ro CBOMCTB, KAaueCTBEHHBIC pEaKIUu Ha
anbACTUIbI, KpaxMmal, YKCYCHYK KHCIOTY; JeHaTypauus
O€JIKOB NP HAarpeBaHMH, [IBETHbIE PEAKLIUU OEIKOB; IPOBOIUTH
peakuuu HOHHOrO OOMEHa, OmpelNeisTb Cpeay BOJHBIX
pacTBOPOB, KaUeCTBEHHbIE PEaKIMH Ha CyJibdaT-, KapOOoHaT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
JKCIEpUMEHTANIbHbIE 3a7aud 1o Temam '"Meramibl" u
"Hemerannel") B COOTBETCTBUM C MpaBUJIaMH TEXHHUKH
0e30MacHOCTH  MpU  OOpallleHud C  BEIIeCTBAMH U

nabopaTOpHBIM 000PYIOBAHUEM; TMPEACTABIATh PE3yJIbTAThI
XMMHYECKOTO JKCIepuMeHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX pPEaKIUid W (OPMYJIHPOBATH BBHIBOABI Ha
OCHOBE 3THX PE3yJIbTATOB.




pacupeneniaTb poiM C YYeTOM MHEHUN YYaCTHHKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOU PabOTHI.

OBiaseHue  YHHUBEPCAJbHBIMH  PeryJsiTHBHBIMHU

NefiCTBUSAMHU

I) IPUHATHE ce0sl U APYTUX JII0Jei:

— IPUHUMATh MOTHBBI U ApIYMEHTBI IPYTUX JTHOJAEH IPU
aHaJIN3€e PEe3yJIbTaTOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE IPaBO W IMPaBO APYrUX JIIOACH Ha
OIUOKU;

— pa3BHUBaTh CIIOCOOHOCTH MOHHUMATh MHUP C TO3HUIIUH
JPYroro 4ejoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepexReHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHUHU KIIUMaTa,
TIPUHITHAITHI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYyaIHsIX

JIM4HOCTHBIE pe3yabTaThl JAOJUKHBI OTpaxaTbh B

YacTu:

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

— c(OpMUPOBAaHHOCTb  IKOJIOTUYECKOH  KYJIbTYpHI,
MOHWMAaHWE BIUSHHUS  COIMAbHO-DKOHOMHUYECKHX
MPOIIECCOB HA COCTOSHUE NPUPOAHON M COLMAIbHOMN
cpempl,  OCO3HaHWME  TJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOo0IIeMm;

— IUJJaHUPOBAaHUE U  OCYILECTBIEHHE JAEUCTBUI B

OKPY’KaloIlleW Cpele Ha OCHOBE 3HAHUA LEleH
YCTOMYHMBOIO pa3BUTHUS YEJIOBEUECTBA;

— AKTMBHOE HEINpUATHE IEHCTBHUM, NMPUHOCAIIUX BpeEN
OKpYXKarolleu cpee;

— yMeHue IIPOrHO3UPOBATh
9KOJIOTUYECKHE  IOCIEICTBUS
JEUCTBUM, IPEIOTBPALLIATD UX.

MeranpeameTHblie pe3yJabTAaThI J0JKHBI 0TPAXKATh:

Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

MO3HABATEJbHBIMHU ACHCTBUAMM:

B) padoTta ¢ nHpopManmeii:

— HCIOJIB30BaTbh  CPEICTBA

HeOIaronpusTHhIE
MpEeANPUHUMAEMBIX

UHPOPMALIMOHHBIX U

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yJiabTaThl U JAOJKHBI
0TPakKaTh:

IIP6 01. chopmMupoBaHHOCTh IPEACTABICHUA: O XMUMHYECCKOM
COCTABJISIFOIIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIHU
XUMHH B TO3HAHWU SIBJICHUH TNPUPOABI, B (POPMUPOBAHUU
MBIIIICHASI W KYJbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOW Ui pelIeHHs MPaKTUYECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

IIP6 10. copmMupoBaHHOCTH YMEHHUH COOJIIOIATh IpaBHIIa
JKOJIOTHUECKH IIeIecO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBOM JEATETHLHOCTH B IEJISAX COXPAHECHHS CBOETO 37]0POBbS
U OKpYKalolleld NPUPOAHON CpEAbl; YUHTHIBATH OMACHOCTH

BOB}IGf/iCTBHﬂ Ha JXKUBBIC OPraHU3Mbl OIIPCACIICHHBLIX BCIICCTB,
IIOHHUMas CMBICJI  ITOKa3aTcJIsd npez[enLHoﬁ IlOl'IyCTI/IMOI\/’I
KOHIOCHTpAalHH.




IIK 5.2.
Co3nmaBaTh 1
YIPABIATH
TEKCTOBBIMH
JOKYMEHTaMH,
TaOIHIIAMU,
MIPE3CHTAIMSIMH U
0a3aMM JaHHBIX

KOMMYHUKAI[HOHHBIX ~ TEXHOJOTMH B  PEHICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3ama4 c COOJIOICHHEM
TpeOOBaHUI ADPrOHOMUKH, TEXHHKU OCE30MACHOCTH,
THTHUCHBI,  PECypCcOCOEpeKEHHUs,  MPaBOBBIX U
TUYECKHX HOPM, HOpM uH(OPMAMOHHON
0€30MacHOCTH.

JInuyHoCTHBIE pe3yabTaThl [0JKHBI OTpPakaThb B

YacTu:

TPYA0OBOI0 BOCIUTAHMS:

— TOTOBHOCTH K  TPYyOy, OCO3HAaHHWE IICHHOCTH
MacTepCTBa, TPYIOIO0HE;

— TOTOBHOCTb K AKTUBHOM JeSITeIIbHOCTH

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IJIAHUPOBAThH U
CaMOCTOSITEJIBHO BBIMOJIHATH TaKYyIO JIEATEIbHOCTb;
WHTEpEeC K pa3iaudHbIM cepam mpodeccuoHaaIbHOM
JIeSITEILHOCTH.

JAucuMiuinHapHble pe3yJibTAThI 10/LKHBI 0TPAKATh:
I1P6 09. chopMupoBaHHOCTH YMEHHSI aHATTU3UPOBATH
XUMHYECKYI0 HH()OPMAIINIO, TIOTy9IaeMY0 U3 Pa3HBIX

HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb HTEpHET

U ApyTue).
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIIMHBI «XXUMMWS»

2.1. O0beM TUCHUILIMHBI U BUJbI Y4e0OHO# padoThI

. O0BeM B

Bua yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CITATIIMHbBI 72
Conep:xxanue yueOHOIro MaTepuaJia 64
BT. U.:
TEOPETUYECKUE 3aHATUI 36
MPAKTUYECKUE 3aHATUSA 18
1abopaTopHbIC 3aHATH 6
KOHTPOJIbHbBIE paOOTHI 4
IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 3
MPUKJIAJTHOT0 MOIYJIfA)
B T. U.:
TEOPETHYECKHUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT) ok

11



2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4e6HOro Marepuaja (OCHOBHOE H PO(eCCHOHATBLHO OPHEHTHPOBAHHOE),
JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib

O0nLéM
4acoB

®opmupyemMble
KOMIICTCHIIUH

1

2

4

Coaepxanue yueOHOro

MaTepuaJia

64

Paznen 1. Teopernyeckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XAUMHAYECKHE ITOHATHUSA
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xxaHue y4eOHOIro MaTepuaJia

1.Xumuuveckuii 3jeMeHT. ATOM. Sapo aroMa, H30TOMNBL. DJEKTPOHHAs  00O0JIOYKA.
DHepreTHYecKue ypoBHH, TOTyPOBHU. ATOMHBIC OpOUTaiH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacrpeziefieHusl JIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOOB.
DnekTpoHHas KoHburypamusi aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI

IIpakTH4yecKkue 3aHATHS

IIpakTuyeckas padora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XUMHH U PacyeThl 10
YPABHEHHMAM XHMHYECKHUX pPeakuuii».

OtHocHTEeIBbHBIE aTOMHAsE M MOJIEKYJIsipHas Maccel. MosspHas Macca. KonnuecTBo BelecTsa.
MaccoBast fonsi BemiecTBa. 3akoH ABorazpo. MouspHelii 00beM ra3oB. OTHOCHTeNbHas
IJIOTHOCTH Ta30B. PacueTsl mo YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ C MCHOJB30BAaHNEM MAacCOBOM
JIOJIM BEIEeCTBA, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuonnueckuii 3aKoH
u [lepuoanueckas
CHUCTEMA XHUMHYECKUX
snementoB  J[. N
MeHnpeneeBa, uX CBSI3b
c COBPEMEHHOMN
TeopHen CTpOEHUS
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

2.IIpakTnueckas padora Ne2. «M3ydeHume nepHOAMYECKHX 3aKOHOMEPHOCTeH M HX
B3aHMOCBSI3H CO CTPOCHHEM ATOMOB).

Ilepnoagnueckas cucrema xumudeckux sneMeHToB J[.M. MenneneeBa. CBs3p NepHOIUYECKOIO
3akoHa ¥ [leproanueckoil CHCTEMBI XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHUECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB MO rpymnnaM u nepuonaMm l[lepmoandeckoil cuctemsl. 3HAUYECHHE
NEPUOANYECKOrO 3aKOHA M CHUCTEMBI XMMHUYecKuX aneMeHToB .M. MeHneneeBa B pa3BUTUH
HayKH.

VYcTaHOBIIEHUE CBSI3M MEXIYy CTPOCHHEM aTOMOB XMMMUYECKHX 3JIEMEHTOB U IEPUOJAMYECKUM
VM3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U MX COCIMHEHHUN B COOTBETCTBUHU C MOJIOKEHUEM

OK 01
OK 02
[IK 5.2

3 O6paBOBaT€J'II)HaH Oopranmnsalus BipaB€ CaMOCTOATCIILHO OMPCACIIATDh MOCJIACA0OBATCIIbHOCTD U3YUCHUS pa3C€siOB U TEM, BXOJAAIINX B HUX, a TAKKC NEPCPACIPCACTIATL KOJIUICCTBO
4acoB i1 OCBOCHUA 06y‘IaIOIIII/IMI/ICH y‘I€6HOFO mMarepuajia, ¢ y4e€TOM JIOTUKU (l)OpMI/IpOBaHI/IH JAUCHUIUIMHAPHBIX PE3YyJIbTATOB, 06IIH/IX u HpO(l)eCCI/IOHaJ'ILHLIX KOMHGTGHHI/Iﬁ,
MEKIPEAMETHBIX CBsI3eH ¢ ApyruMu JuCuuIinHaMu O6HICO6pa3OBaTe.HLHOFO u O6III€HpO(1)eCCI/IOHaHLHOFO IUKJIOB y‘{e6HOFO mrana OIT CIIO.
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Ilepnonnueckoi cucreMsl. PemeHue NMpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM Ha
XapaKTEePU3alHMI0 XUMHUYECKUX dJEMEHTOB «MeTaumdyeckue / HEeMETaUIMYeCKHE CBOWCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBHUM C WX JJIEKTPOHHBIM CTPOCHHUEM U TOJOKEHHEM B
MepUONYECKON cucTeMe XumMnuieckux 3neMeHToB .M. MenneneeBay

Tema 1.3. Copnepxxanue yueOHOro MmarepuaJia OK 01
Crpoenne  BemecTBa | 3.CTpoeHHe BellecTBAa. XHMHUYECKasi CBS3b. BUJIbl XUMHUYECKOH CBs3M (KOBaJCHTHAS
u NPUPOJA | HENOJSIpHAs W TOJSpHAs, MOHHAs, METaIMYecKas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM
XUMHYECKON CBA3M. | XUMUYECKOU CBSI3U (OOMEHHBI U JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
Msoroo0pasue OneKkTpooTpuLaTeIbHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHUOHBI
BELICCTB IIpakTHYeckHe 3aHATHA
IIpakTyeckas padora Ne3. «CTpoeHne BeliecTBa M NPUPOAa XUMHUYECKOH CBSA3N».
JleMoHCTpauus Mojenel KpUCTALIMYECKUX PELIeTOK: HMOHHOW (XJOpHJ HATpus), aTOMHOM
(rpadut u anma3z), MOJIEKYJISIpHON (YTJIEKHUCIbIM a3, noja), METaNIMYeCKOr (HaTpHil, MarHui,
Mmenb). PemeHue nmpakTUdeckux 3alaHUil Ha COCTaBJIEHHE 3JIEKTPOHHO-rpauiyeckux (Gpopmyi
aseMeHToB 1—4 nepuonos
Tema 1.4. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Knaccudukanus, 4. Knaccudpukanusa HeopraHm4yecKux BemecTB. HomMeHKIaTypa HEOpraHMYECKHX BEILECTB OK 02
u HOMEHKJIATypa | (OKCUABI, THIPOKCHUbI, KHUCIOTHI, COJM). BelecTBa MONEKYISIPHOTO M HEMOJEKYJISIPHOTO
HEOpPraHUYECKUX CTpoeHMs. ATperatHble COCTOSIHUS BellecTBa. Kpucrannuueckue 1 aMop@pHbIEe BELECTBA. 3aKOH
BELIECTB MOCTOSIHCTBA COCTaBa BELIECTBA. THIMbI KPUCTAUIMYECKUX PELIETOK (aTOMHas, MOJEKYJsIpHasi,
MOHHAsl, METAJTINYEcKast). 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAIINYECKON PEIIETKU
IIpakTHYecKue 3aHATHS
IIpakTnyeckas padora Ne4. «HomeHkIaTypa HEOPraHU4eCKUX BelIeCTBY.
Pemenne mnpakTudyeckux 3aJaHuUi 1O KiIaccu(UKALMKM, HOMEHKJIAType U XUMHUYECKUM
dopMyraM HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KIAccoB (yrapHbIil ras, yrJIEKHCIBIH ras,
aMMHUak, raiieHas U3BeCTh, HeralleHas U3BEeCTb, MUThEBAs COJA U APYTUX): Ha3BaHUS BEIIECTB
no mexayHapogHoit (MIOITAK) unm TpuBHaibHOW HOMEHKIAType M COCTaBiIeHHE (DOpMYIIBI
XUMHYECKHX BEIIECTB, OINpeAeieHNe MNPUHAAISKHOCTH K kiaccy. Ilowck uHdopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyJiaM. AHAIN3 XUMUYECKOH MH(OpMaLuH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB (CpencTB maccoBoil umHpopmanuu, cetb MHTEepHeT u
JApyrue)
Tema 1.5. Conep:xxaHue yueOHOro MaTepuasa OK 01
Tyt XUMHYCCKUX | § Xumudeckass peakuus. Kiaccmpukanuss XUMHYECKHMX PpeakIMid B HEOPraHUYECKOU H
peaKuui OpraHWYECKOM XHMMHH. 3aKOHBI COXPAHEHHS MAaCChl BEIECTBA, COXPAHEHUS W MPEBpALICHUS
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SHCPTHUU NIPHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIIEHO-BOCCTAHOBUTCIBHBIC peakunun (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJICHUA, OKHCJIINTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIWM B IPUPOAC, HNPOU3BOACTBCHHBIX IIPOLCCCAX U
KHN3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xxaHue yueOHOIro MaTepHuaJia

6. CkopocTh peakuum, ee 3aBHCHMOCTb OT Pa3JIM4YHbIX (PAKTOPOB: IPUPOALI PEArupyroInX
BEUIECTB, KOHIEHTPALMU pEarupyrollux BEUIECTB, TEMIEpPaTypbl U IUIOLIAJAM PEaKLIMOHHOU
noBepxHocTH. TemoBble 3G (GEKThl XUMUYECKUX PEAKLUN: 3K30- U SHIOTEPMUUYECKHE PEaKLIUU.
OOpatumble peakiuu. XuMuyeckoe paBHoBecue. @akTOpbl, BIMSIOIMIME HA COCTOSHUE
XMMHUYECKOI'O paBHOBECUs (KOHLEHTpAllMs pPEareéHTOB WM MPOAYKTOB pEaKIUH, JaBICHHUE,
temneparypa). [Ipunnun Jle laTtenbe

IIpakTH4yecKkue 3aHATHS

IIpakTyeckas padora NeS. «BiusiHHe pa3jMYHBIX (PAKTOPOB HA CKOPOCTH XMMHYECKOMH
peaKkuum».

Pemienne mpakTHKO-OPMEHTUPOBAHHBIX 3aJaHMi Ha aHanmu3 (HAKTOPOB, BIMAIOIUX Ha
WU3MEHEHHE CKOPOCTH XMMHUYECKOW peaklnu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakluu OT
IPUCYTCTBUS KaTaJM3aTopa Ha IPUMEPE Pa3JIOKEHUsA IEPOKCHUIA BOAOPOJA C IOMOIIBIO
JUOKCHJa MapraHia W KaTtajasbl. PemeHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illarenbe nius HaxXoXAEHWS HaAINpaBICHUS CMEIICHHS PaBHOBECUS
XMMHMYECKON peakluy U aHaJau3 (GakTopOB, BIUAIOLIMX Ha CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02
K 5.2

Tema 1.7.

PactBopsi, TeOpUs
BJIEKTPOIUTAYECKOMN
JMCCOUMAMU U NOHHBIN
oOMeH

Coaep:xxaHue yueOHOro MaTepuaJia

7. PactBopbl. Buabsl pacTBOPOB IO COJIEPNKAHUIO PACTBOPEHHOI'O BEIECTBA. PacTBOPUMOCTS.
[TonsTne 0 nucHEepCcHBIX cUCTEMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOphHl. MaccoBasi 10
BelecTBa B pactBope. [lonstue o BomopoaHoM mnokazarene (pH) pactBopa. DneKTpoauTHdecKas
nuccorans. CHIIbHBIE U CJIa0bIe SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooMeHa

JlabopaTopHble 3aHATHS

8. JIaGopaTopHas padora Nel «IIpurorosiieHue pacTBOpPOB».

[IpuroroBneHue pacTBOPOB 3aJaHHOM MAaCCOBOW JOJEH pAacTBOPEHHOTO BELIECTBA, MPOBEICHUE
peakuuii HMOHHOrO OOMEHa, ONpeAesieHHE Cpelbl pPACTBOPOB BELIECTB C  IOMOILBIO
YHHMBEPCAIBHOIO HWHJUKATOpa (KUCias, HEWTpajbHas, IIEI0YHasi). 3aJaHusl Ha COCTaBIICHHUE
VWOHHBIX peakuuid. PeleHne NMpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI,
UCIOJIb3yeMble B ObITOBOM U MPOU3BOJACTBEHHON AEATEIILHOCTH YEI0BEKa

OK 01
OK 02
OK 04
OK 07
K 5.2

Pasnea 2. Heopranunyeckasi Xumust

10

Tema 2.1.

\ Conep:kanue y4eOHOro MaTepuaa

OK 01
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DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BEIIIECTB

9. Meranabl. Ilonoxenune meramuoB B Ilepuoamyeckoil cucTEME XHMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHsSI JJICKTPOHHBIX O00JIOYEK aToMoB MeTauioB. OOmwue ¢dusndeckue
cBoiicTBa MeTayyioB. CIUlaBbl METAJUIOB. DJIEKTPOXMMHUYECKUU pPsJl HANPSHKEHUH METasuIoB.
XHUMHYECKUE CBOMCTBA BAXHEHUIIUX METAJIOB (HATPUM, Kadui, KaJabI[Ui, MarHui, aJlOMUHHM,
[UHK, XpOM, JKele30, Meab) U UuX coenuHeHud. OOmME CrnocoObl TOMYyYEHUST METaJUIOB.
[IpumMeHeHrne MeTauIoB B OBITY M TEXHUKE

10. Hemertasubl. [lonoxenne HemetannoB B llepuoanueckoil cucreMe XMMHUECKUX 3JIEMEHTOB
JA.W. MenneneeBa U OCOOCHHOCTH CTpoeHHs aToMoB. Dusnueckue CBOWCTBA HEMETAJLIOB.
ANoTponusi HEMETALIOB (Ha MpHUMEpe KUcIopoaa, cepsl, ¢ochopa u yraepona). XuMudeckue
CBOWCTBA U NMPUMEHEHNE BAXHEHIINX HEMETAIJIOB (TaJloreHoB, cepbl, a30Ta, hocdopa, yriaepona
U KpEMHHUS) U HUX COEAUHEHMH (OKCHUIOB, KHUCIOPOACOAEPXkAIIUX KHUCIOT, BOJOPOJHBIX
coenuHenuil). [IpumMeHeHrne BaKHEHIINX HEMETANIOB M UX COSAMHEHUIA

11. Xumuyeckue CBOMCTBA OCHOBHBIX KJacCOB HEOPraHnveCKux BelIECTB (OKCI/IIIOB,
TUAPOKCHUOOB, KHCIIOT, coled wu ,Z[p) I'eneTnueckass CBS3b HCOPIraHNYCCKUX BCIICCTB,
IMpuHaJIC)KAIINX K PA3JIMYHBIM KjacCaM. 3aKOHOMepHOCTI/I B H3MCHCHUH CBOICTB IMPOCTBIX
BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ, BBICHIMX OKCHUIOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHSA

12. IIpakTuyeckas padora Ne6. «PHU3HKO-XMMHYECKHE CBOHCTBA HEOPraHUYeCKHX
BellecTBY.

CocraBieHHEe ypaBHEHUH XMMHUYECKHMX pEaKUUHd C y4acTHEM IPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETaUIOB; OKCHJOB METalIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHMHM M aM(OTEpHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIIUX UX CBOMCTBA.

Pacuérel Macchl BemiecTBa uian 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WU
00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacd€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) NPOAYKTOB PEAKIMM, €CIM OJHO W3 BELIECTB MMEET NpUMECH. PerieHune mpakTHKo-
OPUEHTHUPOBAaHHBIX 33JaHU Ha CBOICTBA, COCTaB, MOJydyeHHE U O€30IIaCHOE HCIOJIb30BaHHE
BOKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPO(hecCHOHAIBHON JesITeIbHOCTH YeJIOBEKA

OK 02
OK 04
K 5.2

Tema 2.2.
WNnentuduxarus

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HEOPraHUYeCKUX
BEILIECTB

13. JIabopaTopnasi pabora Ne2 «MaenTndukanus HeOpraHM4eCKNX BelmecTB».

Pemienue skcriepuMEHTAIBHBIX 3a7jad 110 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO
paclo3HaBaHUIO U TOJIYYEHUIO COEJAMHEHHUH METalIoB M HEMETAJUIOB (B3aMMOJEHCTBHE
THJIPOKCUA AIFOMUHMSI C PaCTBOpPaMU KHUCIOT U 1ienoueil,). aeHTtudukanus HeopraHMuecKux
BEIIECTB C HCHOJb30BAHWEM HUX (PHU3HKO-XMMHUYECKHX CBOWMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KadyecTBeHHblE peakuuu Ha cyib(paT-, KapOOHAT- U XJOPHJ-AHUOHBI, Ha KATHOHBI
METAJIJIOB ¥ KATHOH aMMOHHUS

OK 04

KonTpoabHass padora

1 14. CBoiicTBa HeOPraHu4ecKux BemecTs (10 paszaenam 1 - 2) 2
Paznen 3. TeopeTuueckue 0CHOBBI OPraHUYECKOM XMMUM 4
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanus, 15. TlpeameT opraHuvyeckoii XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUYCHUE B IOJyYCHHUH
CTpOEHHE U|HOBBIX BEIIECTB M MaTepuayoB. Teopusi CTPOeHUs] OPraHUYeCKMX coeluMHeHHil A.M.
HOMEHKJIaTypa BytaepoBa, e¢ ocHoBHbIe moyiokeHUs. CTPYKTypHbIE (OPMYIJIBI OpPraHMYECKHUX BEUIECTB.
OpPraHMYECKUX BEIIECTB (['omonorus, nzomepus. XUMHUYECKas CBSA3b B OPraHMYECKUX COCAMHEHMSIX: KpaTHbIE CBS3H, G- U )
TT-CBSI3U.
[IpencraBiaenne o kiaccu(UKalMu OpraHUMuYecKuX BemiecTB. HomeHkiaTypa OpraHMYecKHX
COCIMHEHUH (CUCTeMaTHUYeCKas) ¥ TPUBUAIIbHBIC HA3BaHHS BKHEUIIIHNX MPEICTABUTEICH KIIacCOB
OpPTraHUYeCKHX BEIIECTB
IMpakTHyecKue 3aHATHS
16. IIpakTnueckas padora Ne7. «HoMeHKIaTypa OpraHu4eCKuX BelecTB».
O3HakoMieHHe ¢ o0pa3llaMd OpraHWYEeCKUX BEUIECTB W MaTepuallaMd Ha UX OCHOBE,
MOJCIUPOBAHME  MOJIEKYJ ~ OpraHMYecKMX  BelIecTB,  HaOJI0J€HWe U OINHUCaHMe
JIEMOHCTPAIIMOHHBIX OMNBITOB IO MPEBPAIIEHUIO OPraHWYEeCKUX BEIIECTB NPU HarpeBaHHH )
(nmnaBnenue, oOyrnuBaHue W ropeHue). CocTaBlieHHE TOJHBIX M COKPAIEHHBIX CTPYKTYpPHBIX
GopMyT OpraHMYEeCKHX BEIIECTB OTACIBHBIX KJIAcCOB, WCIONB3YsSd WX Ha3BaHUSA TII0
CHUCTEMaTHYeCKOW M TPUBUAIBHOM HOMEHKJIAType (3TWUJICH, aleTHJIeH, TIUIEepUH, (QEHOI,
dbopManbaerua, yKCycHas KucioTa, MMIMH). PacueTtsl mpocteiimieit GpopMysbl opraHMuecKoit
MOJIEKYJIbl, HCXO/JIsl U3 2JIEMEHTHOI0 cocTaBa (B %)
Paznen 4. YrieBoaopoabl 10
Tema 4.1. Copaepxxanue yueOHOro MmarepuaJia 8 OK 01
Yrnepogoponasl U ux|17. IpeaeabHblie YrJIeBOA0OPOAbI (AIKaHbI): COCTAB U CTPOEHUE, TOMOJIOTHIECKHH psiit. MeTaH u OK 02
NPUPOJIHBIE HCTOYHMKH |3TaH: COCTAB, CTPOEHHUE, (PU3MUECKUE M XUMUUECKHE CBOICTBA (PEakluy 3aMelleHus U TopeHus),| 2 OK 04
IIK 5.2

MOJIYUYCHHC U IPUMCHCHHUC.
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18. HenpenenbHbIe yIiIeBOAOPOABI (AIKEHBI, AJIKAIUEHBI, AJIKUHBI).

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psf. DTUJIEH W TPOIUJICH: COCTaB, CTPOCHHE,
duznUecKrue U XUMUYECKUE CBOWMCTBA (peaKIMy TUAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALINH,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJyYCHUE U TPUMEHEHHE.

19. Aaxaguennl: Oyraawen-1,3 u MetwiOyramueH-1,3, XUMHUYECKOE CTPOEHUE, CBOHCTBA

(peakuys MOJUMEPHU3aLMK), IPUMEHEHUE (IJIs1 CUHTE3a IPUPOJHOIO M CUHTETUYECKOro KaydyKa 4
Y PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psii. ALETUIIEH: COCTaB,
XUMHUYECKOE CTpPOEHHE, (PU3MYECKHMEe U XUMHYECKHE CBOWCTBAa (peakuUuMu TUIPUPOBAHMUS,
rajJJoreHUPOBAHUs,  THJIpATAllMM  TOPEHUs), TMOJIy4eHUe U  IMpPUMEHEeHue  (MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKHU U PE3KH METAJLJIOB)
20. ApomaTHyeckHe yrijeBoaopoabl (apeHsl). bensoun u Toiayos: coctaB, cTpoeHue, Gu3ndeckue
U XMMHMUYECKHE CBOMCTBA (peaklUy rajloreHUpOBaHMsI U HUTPOBAHMS ), [TOJIyY€HUE U IPUMEHEHUE.
TokcnyHOCTh apeHoB (BiMsHUE O€H30Jla HAa OpPraHu3M 4YeloBeKa). ['eHeTndeckas CBSI3b MEXKIY
YTJIEBOIOPOAAMHU, IPUHAJICIKAIMMHU K Pa3IMYHbIM KJIaccaM.
IIpupoaHble HCTOYHUKH YI1eBOAOPOA0B. [IpupoHbIil ra3 u nonyTHele HedTaHbIe ra3sl. Hed1h 2
u e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKU HEPTH: MEPEroHKa, KPEKUHI (TEPMHUYECKUH,
KaTauTHueckuil), nuponus. [IpoaykTel mepepaboTKH  HEPTH, UX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBI yroJib M IPOJYKTHI €r0 NepepaboTKH
Tema 4.2. Coaep:xxaHue yueOHOro MaTepuaJia 2 OK 02
@usnko-xumuueckue  |JlabopaTopHble 3aHATHSA OK 04
CBOICTBa 21. JIaGopatopHas padora Ne3 «CBoiicTBa yrijieBO10PO/I0B».
YTJIeBOAOPOAOB TpuBnanbHas U MeXIyHapoaHAas HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIy4EHUs )
yraeBonopoaoB. Ilomyuenue sTuineHa M uU3yyeHHE €ro cBoWcTB. MojeaupoBaHUE MOJIEKYT U
XUMHUYECKHX TPEBPAICHUH YIIIEBOJOPOJIOB (Ha IMpUMeEpe 3TaHa, TUJICHA, alleTHIeHa U JIp.) U
raJIOr€HONPON3BOAHBIX
Paznen 5. Kuciiopogocoaep:kamue oprannyecKue coeinHeHust 14
Tema 5.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 2 OK 01
Crnuptsl. denon 22. IlpeneiabHble OJHOATOMHBbIE CNMPTHI (METAaHOJI M 3TaHOJ): CTpOEHHE, (U3HUECKHE U OK 07
XMMHUYECKHE CBOMCTBA (pEakiMM C aKTHBHBIMH METAJUIaMH, rajloT€HOBOJOPOJAMH, T'OpPEHHUE),
npuMeHeHrue. BoopoHble CBSI3U MEXKIYy MOJIEKyJIaMu CHUPTOB. PU3HOJIIOTHYECKOE IEHCTBUE 2

METaHOJIa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.
MHoroaromMHble CHUPTHI (STWICHIVIMKOIb U TJIMIEPUH): CTpOeHHE, GU3NYECKUE U XUMHUECKHE
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CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJOYHBIMU METAJJIaMH, KauyeCTBEHHAsh peakius Ha
MHOT0aTOMHBIE CIUPTHI). PU3HOIOrHUECKOe JAeHCTBUE Ha OpraHu3M 4ejoBeka. lIpuMenenue
[JIMIEPUHA U STUICHTIIUKOJIS.

®enou. CtpoeHue MOJEKYJbl, (pU3MUECKHe M XHUMHUYecKue cBoicTBa (eHona. TokcHUYHOCTH
¢enona, ero GuU3MOIOTHUYECKOE ICHCTBUE HA OPraHu3M 4enoBeka. [Ipumenenue genona

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

Conep:kaHue y4eOHOI0 MaTepuaJa

23. Aabaeruabl U KeTOHbI ((pOopMaNbIETH/I, alleTAIbICTHI, alleTOH): CTpOeHUE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBa (pEakIUU OKHCIEHUS M BOCCTAHOBICHUS, KAYeCTBEHHBIE PEaKIUH),
[OJIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieiibHbIe KApOOHOBbIE KHCJIOTHI (MypaBbUHAs M YKCYCHas KHCJIOTBHI):
cTpoeHue, ¢GU3MYEeCKHe W XUMHYECKHEe CBOWCTBa (0OIIME CBOWCTBA KHCIOT, pEaKIUs
stepudukanmu), moiaydyeHue U mnpumeHeHue. CTeapuHOBass U OJEUHOBAsl KHCIOTHI Kak
IIPEJICTABUTENIN BBICIIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
Morol1IIee AeCTBHE.

24. Cnoxuble 3QUPBI KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX A(PHUPOB.
Kupsl. ['naponus xupos. [Ipumenenue xxupos. buosnornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

Coaep:xxaHue y4eOHOIro MaTepuaJia

25. YrueBoabl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, TU- U mojucaxapuiabl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapHJl: OCOOEHHOCTH CTPOECHMSI MOJIEKYJbI, (PU3HUECKHEe U XUMUYECKHE
CBOWCTBa TIIIOKO3bI (B3auMojneicTBue ¢ rujapokcuoM meau (II), okucneHume aMMHauHBIM
pactBopoMm okcuaa cepedbpa (I), BoccranoBieHue, OpoKEHHE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OHOJOrMyecKkas pojib B JKU3HEACATEIbHOCTH OpraHu3Ma 4YeJOBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

26. Caxaposa — MpeJICTaBUTENb AMCAXAPUAOB, THIPOJIU3 Caxapo3bl, HAXOXKICHHUE B NMPHUPOJE U
pUMEHEHHE.

IMoaucaxapuabl: KpaxMan M HEJUTI0JI03a KaK NpUpoAHble moiuMepbl. CTpoeHue Kpaxmania U
LEJUTION03bI, PU3NYECKHEe U XUMUYECKHE CBOMCTBA KpaxMmaia (THAPOJIN3, KaueCTBEHHAs peaKius
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
PU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOJIOCOIepKAIINX
OpraHN4YeCKHUX
COCIMHECHMH

Conep:kaHue y4eGHOro MaTepuaJjia

IIpakTHYeckHe 3aHATHA

27. Ilpaktnuyeckass padora Ne§. «HoMeHK/IaTypa KHCJI0POI0COAEPAKALNIUX OPraHHYECKHX
COCJUHEHHII».

TpuBnanbHas U MEXIyHapoaHAs HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIYy4EHUS
CHMPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, aJIbAETHIOB U KeTOHOB. CocTaBleHUE CXEM

OK 01
OK 02
OK 04
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peakuuii (B TOM 4MCIE IO MPEAJOKEHHBIM LENOYKaM IIPEBPAIICHUI), XapaKTepU3YIOLINX
XMMHYECKHE CBOMCTBA KUCIOPOLOCOAEPKAIUX OPraHUYECKUX COCIUHEHUM

28. IIpakTnueckas  paGora Ne9. «Xumuyeckne u  ¢u3MUYecKHe  CBOICTBa
KHCJI0POA0CO/IePKAIMX OPraHUYeCKUX COeTUHEHU.

[IpoBenenue, HaOIIOACHWE M ONKUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KAueCTBEHHbIE PEAKIUU OJIHOATOMHBIX CHUPTOB (OKHUcieHue 3TaHoja okcuaom wmeau (II)),
MHOI0aTOMHBIX CIIUPTOB (B3auMojelcTBue raunepuHa ¢ ruapokcunom meau (II)), anpaerunos
(OKHCIIEHHE aMMHAaYHbIM pacTtBopoM okcuma cepeopa(l) u  rugpokcumom wmeau (1),
B3aMMOJICHCTBHE Kpaxmalla C MOJJOM), H3yUYE€HHUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

Paznen 6. A3oTconeprkaniue OpraHnyecKue coeTuHeHus 4
Tema 6.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
AMUHBI. 29. AMHMHBI: METUJIAMUH — [TPOCTEUILINI NTPEACTABUTEIb AMUHOB: COCTAaB, XUMUYECKOE CTPOCHHE, OK 02
AMHWHOKHUCIIOTHI. bu3HYecKre U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benku AMHHOKHCJIOTHI Kak aM(oTepHble opraHuueckue coeAauHeHus. Dusmdeckre M XUMHUYECKHE

CBOICTBa aMMHOKMCIOT (Ha HIpuUMepe TIiuiuHa). buojormyeckoe 3HaYeHHME AMMHOKMCIIOT. 2

Ilentuasbl.

Beakn xak mpupognbie monumepbl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OENIKOB.

XUMHYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallKs, KAYECTBEHHBIC PEaKIINK Ha OEITKU

IlpakTHYeckne 3aHATHSA

30. IIpaktmueckass padora Nel(0. «CpoiicTBa a30TOCOAEpP:KAIMX OPraHUYECKHX

COeIMHEeHHU». >

Ousnyeckue W XUMHUYECKHE CBOHCTBA aMUHOB (peaklMH C KUCIOTaMH U TOPEHHUS) U

aMUHOKHUCIJIOT (Ha mpumepe riunuHa). HaOmroneHue u onucaHue JEMOHCTPALMOHHBIX OMBITOB:

JeHaTypaiws OelIKOB MPU HArPEeBaHUH, IIBETHBIE PEaKIIMU OCITKOB
Paspnen 7. BbIcOKOMOJIEKYISPHbIE COCUHEHUS 2
Tema 7.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 2 OK 01
IInacTmaccel. IIpakTHYecKue 3aHATHS 2 OK 02
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Kayuyku. Bonokna 31. IIpaktnueckas  padora  Nell. «CuHTe3d, a”HaJIM3 ©  KJIacCHPUKALUSA OK 04
BbICOKOMOJIEKYJ/ISIPHBIX COEeIMHEHM D) IIK 5.2
OCHOBHBIE TIOHSATHS XHMHUHU BBICOKOMOJICKYJSIPHBIX ~COCIUHEHHUH: MOHOMEp, IIOJHUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJUMEpHU3alUK, CPEOHssT MoJieKyssapHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.
O3HakomiieHHE ¢ 00Opa3llaMu NMPHUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
IUIACTMACCHI (MTOJUATUIICH, MOJHUIIPOIWICH, MOIMBUHWIXJIOPUI, MOJUCTHPON); HATypaIbHbIA U
CHUHTETHYECKHEe Kayuyku (OyTaaMeHOBBIH, XJOPONPEHOBBIM M M30IPEHOBBIN); BOJOKHA
(HaTypanbHBIE (XJIONOK, IIEpCTh, WIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHMCKO3a),
CHUHTETHYECKHUE (KaIPOH M JaBCaH)
Konrtpoabnasi pabGora .
) 32. CTpykTypa 1 cBOJiCTBa OPraHM4YecKuX BemecTs (10 pasjenam 3-7)
IIpodeccuonaIbHO OPHEHTHPOBAHHOE cOAeP KaHMe (CoAep:KaHHe PUKJIATHOI0 MOKY.JISA)
Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA OK 01
Tema 8.1. Copaepxxanue yueOHOro MmarepuaJia OK 02
Xumudeckue 33. TlpaBmia 3KOJIOrMYECKH I€J1ecO00PA3HOr0 TMOBedeHHs] B OBITY M TPYIOBOii OK 04
TEXHOJIOTUHU NAeATEeJBLHOCTH B IEJSIX COXPAHEHUS CBOETro 3J0POBbSl M OKPY’KaIOLIEH MHPUPOTHOW Cpenbl, OK 07
B IIOBCEHEBHOM | OMAaCHOCTh BO3JICHCTBUS Ha KHMBBIE OPraHU3Mbl OPraHMYECKHX BELIECTB OTIENbHBIX KIACCOB IK' 5.2

u  mpodeccruoHambHOM
NesITeNIbHOCTH YeJIOBEKa

(YrJIeBOIOpOIbI, CHUPTHI, (PEHOJBI, XJIOPOPTraHUYECKHE MPOU3BOAHBIC, AIBACTUILI U [Ip.),
MOKa3aTeNb NPeaeabHO TOMYCTUMOW KOHIIEHTPALIUU U €r0 UCIIOIb30BaHUE.

34. Poab XuMuM B 00€CTICUEHHUH YKOJIOTHUYECKOM, SHEPTeTUUECKON U TMHUIIEBON O€30MacHOCTH,
pa3BUTUM  MEIWIMHBI, CO3/JaHUM HOBBIX MaTepuanioB (B 3aBUCUMOCTH OT BHUJAA
MPOoeCCHOHAIBHON TEITETLHOCTH ), HOBBIX UCTOUYHUKOB YHEPTHUH (AIbT€PHATUBHBIC HCTOUYHUKH
sHeprun). lloHsATHE O Hay4YHBIX METOJaX I[IO3HAHUS BEIIECTB WU XHUMHUYECKUX PEaKIIMil.
[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIUICHHOTO TMOJYYEHUS Ba)KHEHIINX
BelecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHON KHCIOTHI, METAHOIIA).

XuMHsT W 3]I0pOBhE UEJOBEKA: TMpaBmwia 0O€30MacHOr0 WCIOJIb30BAHUS JIEKAPCTBEHHBIX
penapaToB, OBITOBOY XMMHH B MTOBCETHEBHOMN KU3HU

IIpakTnyeckue 3aHATHS

35. MpakTtuyeckas padora Nel2. «IIpumeHeHMe XMMH4YECKHX BelIeCTB M TEXHOJIOTMH ¢
yueToM Oyayuei npogeccCioHaNbHOI 1eSITeJIbHOCTI.

Pemenune Keﬁc-3a1[aq no TEMaMm: IMHUIICBBIC NPOAYKTbI, OCHOBBI PAWOHAJIBHOI'O IIWTAHHA,
BaKHEHIIME CTPOUTEIbHbIE M  KOHCTPYKLUHMOHHBIE MaTepHallbl, CEJIbCKOXO3SHCTBEHHOE
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MPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepHalbl JUIS SJICKTPOHUKH, HAHOMATEPHAIIBI,
TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKMA DSHEPTHH, OPTraHMYECKHEe W MHUHEpaJIbHBIC YIOOpEHHUS,
JICKAPCTBCHHBIC U KOCMCTUYCCKUC MPLCIIapaThl, GBITOBaSI XUMHA, MaTCpUaAJIbl U3 UCKYCCTBCHHBIX U
CHHTETUYECKUX BOJIOKOH.

36. 3ammra: IlpencraBneHue pe3ynbTaTOB pelICHHUsS Keic-3a1ad B (GopmMe MUHHU-AOKIAIA
(orryckaeTcst MCIOJIb30BaHKe IpadMueCKUX U PE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpoMeskyTOouHasi aTTecTalUs N0 AucuMIInHe (TuddepeHnpoOBaHHbIH 3a4ueT)

Bcero

72
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3. YCJIOBUSA PEAJIM3ALINUN IMPOI'PAMMBbI
OBIIEOEPA3OBATEJBHOM JUCIUATIINHBI
3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneuyeHne

Jlis peanu3anuy mporpaMMbl TUCITUTUIMHBI TOJDKHBI OBITH TIPEyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC MOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/UIIN Y4eOHOM
XUMUYECKOH JTab0paTOpHH.

OddexkTuBHOCTH TpenojaBaHus  00I1e00pa30BaTEIbHON  TUCIUILIAHBI
«XUMHS» 3aBUCHT OT HAJIMUYUs COOTBETCTBYIOLIETO MaTEpHUaIbHO-TEXHHUYECKOTO
OCHAIICHHSI. DTO OOBSICHICTCS OCOOCHHOCTSIMU JAUCIUILUINHBI, B TIEPBYIO OUEPEb,
e€ DOKCINEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
NPAaKTHYECKONW  3HAYMMOCThIO. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOWHETa XUMHM M XUMUYECKOM JIabopaTopuu  BKIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh W CHCTeMBbl XpaHEHUs, TEXHUYECKHe U
DIIGKTPOHHBIE CpPEACTBA OOy4YeHHUsS, JAEMOHCTPAIMOHHBIC Yy4eOHO-HATJISATHbIC
nocoOusi, JAEMOHCTpAllMOHHOE OOOpyJIOoBaHME U MPHUOOPHI, J1abopaTOpHO-
TEXHOJOTHYECKOe 00OpyJ0BaHUE, JTa0OPATOPHYI0 XUMUYECKYIO TIOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHE), HATypaJbHble OOBEKTH (KOJUICKIIUH, XHUMHYECKHE

pEeaKkTUBbI), 000pyI0BaHKE JIAOOPAHTCKOM.

Cl'[elll/laﬂl/l3l/lp0BaHHaﬂ Me0esIb U CHCTEMbI XPAaHCHUA

1 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMaTaMHU aBapUUHOTO OTKIFOUEHUS TOKA)

2 | Cron nabopaTOpHBIN AEMOHCTPAIIMOHHBIN C HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

3 | Cron yueHn4eckuil 1abopaTOpHbBIN, PEryIUPYEMbIN MO BHICOTE (C 3aILIUTHBIM,
XUMOCTOMKUM U TEPMOCTOUKHMM HMOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HAPY>KHOMY
Kparo, IOJIBOIKOW U OTBEIEHUEM BOJIbl, U CAHTEXHUKOH )/CTON YUEHUUECKUH,
peryJIupyeMslii 1o BIcOTe (IpruoOpeTaeTcs TOIbKO MPH HATWYMU CHEUATbHOTO
71a00PAaTOPHOTO OCTPOBHOTO CTOJA) (1O KOAUUECM8Y 00yYaAouuxcsi)

4 | Cryn y4eHUYeCcKHi (no Konuuecmay 06yyaouuxcs)

()]

Oruerymurens

(o)

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIIaCCHOM U MHTEPaKTUBHON JOCKOM
(mporpammHOe obecrieueHue, MPOeKTop, KPEIUIeH!s] B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHes b0 (MporpaMMHOE 00ecredeHre B KOMITJIEKTE)

Croa ¢ sAuMKamMHu Uil XpaHEeHUs/TYMOOH (pabouee mecmo npenodasameiis)

Kpecno obucnoe (pabouee mecmo npenodasameris)

Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

—|\O |0 |

0 | Cuctrema (yCTpOWCTBO) Uit 3aTEMHEHHUS OKOH
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11

[Tkad BHITSHYKHON MaHOPAMHBII

12

[Ixad nist XxpaHeHUs y4eOHBIX TOCOOMIA

13

ArnTedka YHUBEpcaJlbHas JUIs OKa3aHUsI IEPBOM MEAUIIMHCKON TOMOLIN

TexHuyeckHe cpeacTBa

MHOrohyHKIIMOHAIBHOE YCTPOUCTBO/IPHHTEP

HHTepakTUBHBINA MPOTPaMMHO-aNTIaPATHBIA KOMIUIEKC MOOUIBLHBIN WIIM CTAllMOHAPHBINA
(mporpammHOE obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe )/PenascoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOM (ITporpaMMHoOe obecriedeHue, poeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IporpaMMHOe 00ecieueHrE B KOMILIEKTE)

[TepconanbHbI KOMIBIOTED € TIepudeprueii/HoyTOYK (JTMIIEH3NOHHOE TPOrPaMMHOE
obecrieueHue, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3alllUThl OT BPEIOHOCHOM
uHopMaLuu, MporpaMMHoe obecrieuenue st HupoBoii 1adoparopuu, ¢
BO3MOYKHOCTBIO OHJIaliH-0IIpOCa)

3.]'IeKTp0HH]>Ie cpeacrea Oﬁy‘leHI/IH

DIIeKTPOHHBIE cpeicTBa 00yueHus/IHTepakTUBHBIE ocoOus1/OHIaliH-KypCHI (110
paszdenam pabouell npocpammvl)

JleMOHCTpPAlIHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0HS

CrnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (1O XUMUYECKUM HAYKAM)

Kommiext IOPTPECTOB BCIIUMKUX XUMHUKOB

[TocoOus HATIAAHON DKCITIO3ULIAN

AW |[—

[lepuonnueckas cucrtema XumMuieckux 3jaeMeHToB JI.J. Menneneesa

Crnenuajn3upoBaHHasi MeOeJib U CHCTEMbI XPAHEHHsl I XUMHYECKOii J1JabopaTopuu

JlaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOACBETKON U AIEKTPUUECKUMU PO3ETKAMH,
MI0JIBOJAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

Ctyn 1abopaTopHBbIil, pEryJIUpyeMbIil IO BBICOTE

Cton 1a00paTOpPHBIA IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOMU, ITOIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUMHOTO OTKJIFOUECHHSI TOKA)

Cron 1abopaTopHBIil 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

Crou ¢ simuKamMu 1715l XpaHeHUs1/ TyMOoi

(o)

Kpecino oduchoe

3

Oruerymurenb

JleMOHCTpalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHeTA U JJadopaTopun

Becsl anexktponnble ¢ USB-nepexoaHukoM

CTonuk MO IbEMHBIN

[lenTpudyra 1eMoHCcTpalMOHHas

[IITaTuB TEMOHCTPALMOHHBIN

AnnapaT AJIS TTIPOBCACHUA XUMHUYICCKUX peaKuHﬁ

Amnmnapar Kunna

OBIuOMETp

['openka yHUBEpCcaJIbHAs

O ([0 [(Q[N|n | |W(N|—

[Tpubop /i WILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIMd OT YCIOBUMN
OKPYXaIOIIEH Cpeapbl

Habop ju1st 371eKTposan3a 1eMOHCTPAMOHHbII

11

[TpuGop /U1l ONBITOB IO XMMHUH C MIEKTPHUUECKUM TOKOM (J1aOOpaTOpHBINA)

12

[Tpubop /Ui OKKCIIEHUSI CIUPTA HAJ METHBIM KaTaJIu3aToOpoM

13

HpI/I60p JJI TIOJTYYCHH A TAJIOMJ0AJIKAHOB ,[[CMOHCTpaI_II/IOHHHﬁ

14

[Tpubop /U1 MoJTy4YeHUs paCTBOPUMBIX BELLIECTB B TBEPIOM BHJIE

15

YcranoBka 7151 QUIBTPOBAHUS O] BAKYYMOM
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16 | [Tpubop /Ui onpeesieHus: COCTaBa BO3ayXa

17 | 'a30aHanm3aTop KUCIOPOIa U TOKCUYHBIX Ta30B ¢ U(POBON MHAMKAIIMEH TTOKa3aTeNIeH

18 | ITpubop /i MILIIOCTPAlIMK 3aKOHA COXPAHEHMsI MAacChl BELLIECTB

19 | YcraHoBKa JiJ1sl IEPETOHKM BEIIECTB

20 | bapomerp-anepou

21 | HabGop nnst u3ydeHus BOJOPOAHON SHEPTETUKH

22 | pH-MeTpsI (Oonornumenvroe sapuamusroe 06opydosaue)
JlabopaTOpHO-TeXHOJI0rH4YeCKoe 000py/10BaHMe I KAOMHeTA U JiadopaTopun

1 | [Tpubop /Ui MoJIy4eHHUs TaJIONI0JIKAHOB U CJIIOKHBIX 3(DHUPOB 1a00PaTOPHBII

2 | Konbonarpesareinb

3 | DIEKTpOIIUTKA

4 | bansi koMOMHUpPOBaHHAs J1abopaTopHas

5 | Becsl 1 ChIIlyquX MaTepuajIoB

6 | [IpuGop ju1st moJTydeHusl ra30B

7 | CnuproBka gabopaTopHas

8 | MarnuTHas Menajika

9 | Mukpockor U poBoi ¢ pyKOBOJCTBOM ITOJI30BATENSI M TOCOOUEM JIJISl YUAIIUXCSI

10 | HaGop 1y1st YMCTKH ONTHKH

11 | HaGop mocyasl uisi peakTHBOB

12 | Habop nocyibl ¥ IpUHAUIEKHOCTEH JUIsl pabOThI C MAJIBIMHU KOJMYECTBAMHU BEILLIECTB

13 | Habop npuHaasie:KHOCTEHN 711 MOHTaXa MPOCTEHIINX TPUOOPOB MO XUMHHU

14 | Habop mocy/ibl ¥ MPUHAUISKHOCTEH 13 MponuyieHa (MUKPOJIabopaTopusi)

JlabopaTopHasi XuMHUYeCKas NMOCy/aa 1Jisl KaOUHeTa U J1adopaTopun

1 | KommuiekT K010 1eMOHCTPAIIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexo/1 CTEKISTHHBIN

4 | Ilpobupka Bropna

5 | [Ipobupka nByXKOJIEHHAs

6 | CoenMHHUTEINb CTEKJITHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllmaHr CUIMKOHOBBIM

10 | KOMIUIEKT CTEKIJISIHHOM MOCY/ bl Ha MITH(ax J1eMOHCTPAIIMOHHBIH

11 | lo3upyroriee ycTporcTBO (MEXaHUYECKOE)

12 | KoMIuiekT uzfenuit u3 kepamuku, hapdopa u dastca

13 | KommuiexT j1oxek gapdopoBbix

14 | KoMIIIEKT MEpHBIX KOJIO MaJIoro oobema

15 | KoMIieKT MepHBIX K0JIO

16 | KoMIUIEKT MEPHBIX ITWJIMHIPOB TJIACTUKOBBIX

17 | KOMIUJIEKT MEpHBIX IIMIMHAPOB CTEKIISTHHBIX

18 | KoMIJIEeKT BOPOHOK CTEKISIHHBIX

19 | KoMmniekT nuneTox

20 | KoMIJIeKT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT cTakaHOB XUMHUYECKUX MEPHBIX

22 | KoMIJIEeKT CTaKaHUYMKOB JIJIsl B3BELIMBAHUS

23 | KOMIJIEKT CTYNOK C ECTUKAMHU

24 | HaGop mmnarenei

25 | Habop nuHI1IETOB

26 | Habop yaek Iletpu

27 | TpyOxa cTexssHHAsI
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28 | Dkcukarop

29 | Yama kpucramin3aiuoHHas

30 | umoel TUreIbHEIS

31 | bropetka

32 | ITpobupka

33 | banka noj peakTUBbI MOJIMITUICHOBAS

34 | banka oy peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTON MPOOKOM

35 | Habop cKIISIHOK Uil pacTBOPOB PEaKTUBOB

36 | ITamouka cTeKIsTHHAS

37 | llltaTuB juist mpoOHPOK

38 | KoMIUIeKT CpeaCcTB 11 MHANBUIYaJbHOW 3aIIUThI

39 | KoMIIEKT TepMOMETPOB

40 | CymmibHas naHenb JUisl IOCY/Ibl

41 | ®unbTpoBanbHas Oymara/GuiabTpbl OYMaKHBIE (QONOIHUMENbHOE BAPUAMUBHOE
obopydosanue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIe 00beKThI (KOJUIEeKIMH, XMMUYeCKUe
peaKkTUBBI) i1 KaOUHeTa U J1abopaTopuu

Kommext Mojenen KPpUCTAJUINYCCKUX PCIICTOK

Moiens MOJICKYJIbI OeKa

H8.60p JJIA MOACIMPOBAHHNA CTPOCHHUA HCOPIaHMYCCKHUX BCIICCTB

Habop 1st MoiennupoBaHusi CTPOCHMSI OPTAaHMYECKUX BEIIECTB

HaGop a1 MoaenupoBaHysl CTPOCHUsI aTOMOB U MOJIEKYI

H8.60p JJIA MOACIMPOBAHMSA DJICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT komieknu

0 (Q| NN | |W[N[—

KoMIiekT XMMHYSCKHX PCaKTHBOB

ObopynoBanue JJ1a00PAHTCKOM KAOUHETa XUMHUH

CTOJ C SIMKaMu JUIsl XpaHEHUs/ TYMOO#

Kpecno opuchHoe

Cton 1a00paTOpHBIA MOCUHBIH

CYI_HI/IJ'IBHEUI MaHCJIb AJId ITOCYAbI

[Ixad mist XxpaneHus y4eOHBIX MOCOOMIA

[Ikad a5 XpaHeHUs] XUMUUYECKHX PEAKTUBOB

[Ixad mist XpaneHus 1a60paTOPHOIN MOCYIBI/TIPUOOPOB

R0 Q[N N | (W[~

[Ikad BHITSAKHON

\O

JlaGopaHTCcKuii CTON

—
(e)

Cryn 1abopaTopHBbIil, peryJIMpyeMblil 10 BEICOTE

—
—

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIISATOPD

—_
\9]

[IIkad cynmuiIbHbIHI

—_
(OS]

Pe3nHoBBIE MEepYaTKn

_.
n

KommuiekT epiieid Juist MbIThsl JJAOOpaTOPHOU OCYAbI

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIMHBI  OMOIMOTEUHBIN  (OH
oOpa3oBaTeIbLHON OpraHW3alMKM JOHKEH WMETh IICYaTHBIC W/WIU JJICKTPOHHBIS
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHbIe mocoOus (mpu

HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TIPH pean3aliid 00pa30BaTeIbHBIX
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MporpaMM CpeaHero MpodhecCHOHAIIBHOTO 00pa30BaHUs, peaiu3yeMbIX Ha Oasze
OCHOBHOTr0 001€ero oopazosanus’.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXHO HCIIOJIB30BAHHE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIICHHBIX K HCIIOJB30BAHUIO MPHU
peanusanyy 00pa3oBaTENbHBIX IPOrPAMM CPEIHETO OOIIET0 00pa30BaHMS".

3.2.1. OcHOBHbIE UCTOYHUKH:

1. T'abpuensu, O. C. Xumus: 10 knacc: 6a30BbIil ypoBeHb: yueonuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[IpocBemenne, 2025. — 128 c. — ISBN 978-5-09-124953-8. — Tekcr:

AJIEKTPOHHBIN // DNEKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO

PROFo06pa3oBanue:[caiit].—URL: _https://profspo.ru/books/149031

2. I'abpuensan, O. C. Xumus: 11 knacc: 6a30Bbiii ypoBeHb: yueOHuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[Ipoceemenne, 2025. — 130 c¢. — ISBN 978-5-09-127052-5. — Tekecr:
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO

PROFo06pa3oBanue: [caiit].— URL: https://profspo.ru/books/152554

3.2.2. JIonmoJIHUTEJIbHbI€ HCTOYHUKMU:

1. Pymsutuc, I'. E. Xumusi: 6a30BbIii ypoBeHb: YUEOHUK JJIsl 00pa30BaTeIbHBIX
OpraHM3aluii, peaTu3yIonMX  o0Opa3oBaTelbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymzutuc, ®@. I'. ®enpaman. — 2-e uza.
— Mocksa: IIpocsemenne, 2025. — 336 c¢. — ISBN 978-5-09-124954-5. —
TekcT: 37IeKTpOHHBIN // DIEKTpOHHBIN pecypc nudpoBoil 00pa30BaTEIbHOI Cpebl

CIIO PROFob6pazoBanue: [carit]. — URL: https://profspo.ru/books/149034

4 Ipuka3z MunuctepcTBa npocseienus Poccuiickoit @eepamuu ot 5 Hos6ps 2024 1. N 769 «O6 yTBepx IeHnr
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO NP PEaIN3aliii UMEIOIINX
TOCYZapCTBEHHYIO aKKpEAUTALUI0 00pa30BaTeNIbHBIX IIPOrpaMM Ha4yalbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
MPE/INIFHOTO CPOKa HUCIIOIb30BAaHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIIEKTE ¢ HUMH y4eOHBIX
noco6uii» (B akTyanbHoi penakunm). Ccbliika Ha yKa3aHHBIHM ITpuka3 akTyanaspHa Ha 20.02.2025 .

5 [Ipuka3 MunucTepcTsa ipocsemenus Poccuiickoit @eneparmu ot 18 mronst 2024 1. N 499 "O6 yTBepx)IeHAN
(hemepaspHOTO TIEPEYHS JEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, MOITYIIEHHBIX K HCIIOIB30BAHUIO TIPH
peanu3anuy UMEIONINX TOCYAaPCTBEHHYIO aKKpEIUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HadyalbHOTO O0IIero,
OCHOBHOTO O0IIIET0, CPETHEr0o 00IIero oopa3zoBanus» (B akTyasisHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb " OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHHE OOIIUMX W MPOPECCHOHATBHBIX KOMIETEHIIMH MO paszaenam
Y TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oo6mas/npodeccuoHanbHast Pasnen/Tema Tun OLCHOYHBIX
KOMIIeTeHI U MeponpusTHil

OK 01. Berbupatb crioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 YcrHblii onpoc
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Pemenue pacy€THbIX 33124
Cpe/cTBa MOUCKa, aHalIu3a 1 1.6,1.7 Haomronenue 3a xoqoM
UHTEpIIpEeTaluy HH(OPMAIIUH, U Tema 2.1,2.2 BBITIOJTHEHUS MPAKTUKO-
MH(OPMaLIMOHHBIE TEXHOJIOTUHU JJIs Tema 4.1, 4.2 OpPUEHTUPOBAHHBIX 3aJaHUN
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpencraBnenue
JeSTEIbHOCTH Tema 6.1 pe3yJIbTaToOB

Tema 7.1 MPAaKTUYECKUX U

Tema 8.1 nabopaTOpHBIX PadoT
OK 04. Tema 1.7 [IpoBeneHne XMMHUUECKOTO
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh Tema 2.1, 2.2 9KCIIEpUMCHTa
paboTaTh B KOJJIEKTUBE M KOMAHJIE Tema 4.1, 4.2 Brinonnenune

Tema 5.2-5.4 KOHTPOJIbHBIX

Tema 6.1 pabot o

Tema 7.1 paszaenam JUCUUTUIAHBI

Tewma 8.1 OueHka caMOCTOSTENBHO
OK 07. CopeiicTBOBaTh COXPaHEHUIO Tema 1.7 BBITIOJTHEHHBIX 3a/1aHUN
OKpPY’KaIOLIEH Cpelbl, Tema 5.1 3amuTa peneHus Keic-
pecypcocOepekeHuo, IpuMeHsITh 3Hanus | Tema 8.1 3a1ay (c yueTom Oyaymiein
00 M3MEHEHUU KIMMaTa, TPUHIIUIIBI npodeccnoHanbHOMI
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO NeSITEIbHOCTH )
JIEIICTBOBATh B UYPE3BhIYANHBIX CUTYAIHSIX Brinmonnenue 3aganuit
I1K 5.2. Co3naBaTh 1 ynpaBisiTh Tema 1.2 IIPOMEXYTOYHOMN
TEKCTOBBIMH JOKYMEHTAMH, TaOIHUIIAMH, Tema 1.6 arTeCcTaluu
Ipe3eHTalMsIMH U Oa3aMH JTaHHBIX Tema 1.7

Tema 2.1

Tema 4.1

Tema 7.1

Tema 8.1
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