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1. HACIIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIMHBI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yueOnoi nucuurinabl OYIL12Xumus sBiIsieTcss 4aCThI0O OCHOBHOM
npodeccruonanbHoit  oOpa3zoBarenbHOM mporpammbl  (nanee OIIOIT  CIIO) 1o
cnennasbHOCTH 23.02.07TexHu4yeckoe 00CIy;KMBAHUE M PEMOHT JABHUrarTesei, CucTeM
M arperatoB aBTOMOOWIedl U IpelHa3HadeHa JUIsl U3Y4YeHUs XUMHUHA B
npodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3alusaxX, peanusyonmx denepanpHyio
00pa30BaTeNbHYI0 MPOrpaMMy CpeIHEro o0Iero oOpa3oBaHUs B Mpeleiax OCBOCHHS
OCHOBHOM npodeccuoHanbHoil o6pazoBarensHoi nporpammbl CIIO Ha 6a3e 0OCHOBHOTO
o011ero 06pa3oBaHus IPU MOATOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA.

Yacte paboueil mporpaMMbl peaiu3yeTcss C TNPUMEHEHHEM JJIEKTPOHHOTO
oOyueHuss M JUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTUN (B COOTBETCTBUHU C
[TpaBmiiaMu TNpPUMEHEHHS OpPraHU3alUsAMH, OCYIIECTBISIOUIMMH 00pPa30BaTEIbHYIO
NESATENIbHOCTb,  DJIEKTPOHHOTO  OOYy4eHMs, JAMCTAaHLUUMOHHBIX  OOpa30BaTENbHBIX
TEXHOJIOTUI TIPHU pean3aluu o0pa3zoBaTeiabHbIX IporpamMm oT 11 okta0ps 2023 roma N

1678).

1.1. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

JlncuurimHa OVIIL.12 Xumus SIBJISICTCSA 00s13aTeIbHOM 4acThIO
o01eo0pa3oBaTeIbHOrO IMKJIAa y4dyeOHOro IuiaHa mo crnenuainsHoctd  23.02.07
TexHudeckoe 00Cay:KUBAaHME M PEMOHT JABHUraTejeil, CHCTeM H arperaToB
aBTOMOOU.IEN.

1.2. lesan u 3agauu AucHMIIMHBL. [Ll1aHupyemMble pe3yabTaThbl OCBOEHUSA
001e00pa3oBaTeJIbHOM TUCHMILIMHBI

['MaBHBIMU LETSAMU U3YYCHUS TIpeaMeTa « XUMUs» Ha 0a30BOM YpOBHE SIBJISIFOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUN KakK BaKHEHIIEH COCTaBIISAIOINICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC MOHSTHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMHUpOBaHUEe W pa3BUTUE TMPEJCTABICHUN O HAYYHBIX METOJaX TO3HAHUS
BCIIECTB W XUMHUYECKHX PEAKIUH, HEOOXOAUMBIX I TPHOOPETCHUS YMEHUU
OpPUEHTHUPOBATHCSI B MHPE BEIIECTB M XUMHUYECKUX SBIICHUM, HMEIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUM U CHOCOOOB JCATEIBLHOCTH, CBS3aHHBIX C HAOJIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JSKCIEpUMEHTa, COOJII0JICHHEM TpaBui 0e30MacHOTo
oOpallieHusl ¢ BEIIECTBAMH.

[Ipu n3yueHun npeameTa « XuMHs» TOMUHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TaKKe
LEJU U 3a/1a4, KaK:



ajanrtanus oOydaloIMXCsl K YCIOBUSAM JUHAMMYHO pPa3BUBAIOLIETOCS MUPA,
(OpMUPOBAHNE UHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOPAa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MHPHUHITHIO I'PAMOTHBIX PEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHUEM;

dbopMupoBaHrEe Yy OOYJarOMIMXCSl KJIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUWE JUJISl PA3JIMYHBIX BHUJIOB JIESTEIIBHOCTU: PELICHUS
npobiieM, TIOMCKa, aHanu3a W o0paboTKkM uWHGpOpMalWU, HEOOXOAUMBIX TS
NPUOOPETEHUS OIbITA JAESITEIBHOCTH, KOTOpas 3aHUMAET Ba)KHOE MECTO B INO3HAHUU
XMMHH, & TaKXe i1 OLEHKH C MO3ULMUI HKOJIOTMYECKON O€e30MacHOCTH XapakTepa
BJIMSHUS BEIIECTB U XUMHUYECKUX IPOLIECCOB HA OPraHU3M YEJOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, MWHTEUIEKTYQIbHBIX U  TBOPYECKHUX
CHOCOOHOCTEM OOydaroluXcs: CHOCOOHOCTH CaMOCTOSITENIBHO IPUOOpPETaTh HOBBIE
3HaHUS N0 XHMHUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMHM, HCIOIb30BATh
COBpPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHMU JJI1 IMOMCKAa W aHaliu3a Y4YeOHOW u
HAy4YHO- NOMYJISIPHON MH(OPMAMU XUMHUYECKOTO COJEPKAHUS;

(GbopMHpOBaHWE U PA3BUTHE Yy OOYYAIOLIMXCS ACCOIMATUBHOTO W JIOTMYECKOTO
MBIIUIEHUS, HAOIIOJATENbHOCTH, COOPAHHOCTH, AKKYpPAaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, IMpHU I[UIAHUPOBAHUU M MPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y 00yJaromuxcs yOeKIEHHOCTH B T'YMaHUCTUYECKON HaIlPaBIEHHOCTH
XUMHH, €€ BaXHOM pOJM B PELIEHUH TIVIOOATBHBIX MPOOJIEM PpPalUOHAIBHOTO
IPUPOAOIIOIb30BaHNS, IIONOJHEHHUS DJHEPreTHYECKUMX PECYypCcoOB M COXpaHEHUs
IPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpEeX)HOr0 OTHOILIEHUS K
OpUpPOJIE U CBOEMY 3JIOPOBbIO, a TaKKe MPUOOPETEHHsI OIbITa HUCHOJIb30BAHUS
ITOJIyYECHHBIX 3HAHUU.

CopmepxaHue JAMCLUMIUIMHBI  HampaBieHO Ha (OPMUPOBAHME JIMYHOCTHBIX,
MeTaIpeMETHBIX U TpeAMeTHbIX pe3ysibTatoB @I'OC cpegnero odiiero oopazoBanus, a
Takke cieayromux oonmx kommerennuit @I'OC CI1O



Koa v HaumeHoBaHue
popmMupyembIx
KOMIIeTeHIIMH

IlnanupyemMsblie pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI

Oﬁume1

,Z[l/lculzlrumﬂapﬂble2

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEeITbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacT Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpyIy, OCO3HAHME LIEHHOCTH MAacTEpCTBa,
Tpynonrooue;

- TOTOBHOCTb K AKTUBHOM JESITEIBHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOW HANpaBJICHHOCTH, CHOCOOHOCTh WMHULMHUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITENIBHO  BBIINOJIHATH  TaKylO
NeSITeNIbHOCTD;

- UWHTEpEC K pa3Iu4yHbIM cdepaMm  mpodecCHOHATBLHON
NeSITeNIbHOCTH,

OBianenue YHHUBEpPCAIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

a) 0azoBble JIOTHYECKHUe AelicTBHS:

- CaMOCTOSTENTbHO (OPMYIUPOBATH U  aKTyaJIU3UPOBATH
npobIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHUS;

- OIpEeNensaTh LENH JEATENbHOCTH, 3a7aBaThb IapaMETpbl U
KPUTEPUU UX TOCTHKECHUS;

- BBIBIATH  3aKOHOMEPDHOCTM WM IPOTUBOpEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPpPEKTUBBI B  JI€ATENbHOCTb, OLIEHUBATH
COOTBETCTBHE  pE3yNbTAaTOB  LEJNsSIM, OIEHUBaTb  PHUCKU
MIOCJIEACTBUI IEATENBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX
npobiem

0) 0a3oBbIe HCCIEN0BATEIbCKHE IeHCTBUS:

- BJIaJIETh HAaBbIKaMH Y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON
NesITeNIbHOCTH, HaBbIKaMU pa3pelieHus mpooem;

- BBISIBIISITh IIPUYUHHO-CJIEICTBEHHBIE CBSI3H u

- BJIAJETh CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOITOJIATaIONINE TTOHATHS (XUMHUYECKHN 3JIEMEHT, aToOM,
DIIEKTPOHHass 000j0YKa aroma, S-, p-, O-2JIEKTPOHHBIC
opOuTamM  aTOMOB,  HMOH,  MOJIGKYyJa,  BaJCHTHOCTb,
AJIEKTPOOTPUIIATENBHOCTD, CTEIIEHb OKHUCICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJIIPHAs Macca, MOJSPHBIH  00BeEM,
YIJICPOJIHBIN CKeNeT, (DYHKIMOHAJNbHAS TpYIIa, paauKall,
W30MEPUsSA, M30MEPBI, TOMOJOTHYECKHN pAl, TOMOJIOTH,
YTJIEBOJAOPObI, KHCIOPOJA- U a30TCOJEpKallhe COCIUHEHUS,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (YIJIEBOIBI, SKHPHI,
Oenmku),  MOHOMEp, IOIUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHCHMS, KpUCTaJNINYECKas
pelieTka, THIBl XUMHUYECKHX peakiui (OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, DK30-U JIHAOTEPMHUYECKHE, PpPEaKUUU
HOHHOTO OOMEHA), pacTBOP, JJIEKTPOJIUTHI, HEIJIECKTPOJIHTHI,
ANEKTPOJIUTHYECKAS JIMCCOITHAITHS, OKHCIIUTEIIb,
BOCCTaHOBHUTEIb, CKOpPOCTH XUMHYECKOMN peakuuu,
XUMHYECKOE pPABHOBECHE), TEOPUM M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHUS OpraHuyeckux BemectB A.M.
bytnepoBa, Teopusi ANEKTPOIUTUYECKON  IHCCOLIMALNH,
nepuoauueckui 3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTHU, CHMBOJUYECKUN SI3bIK XUMUH,
dakTonoruueckue CBENEHUS O  CBOMCTBAaX, COCTaBe,
MOJIydeHUH ¢ 0€30MacHOM HCTOJb30BaHUU  BaXKHEUIIIHMX
HEOPraHWYECKUX ¥ OPraHWYEeCKHX BEHIECTB B OBITY W
MPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

- YMETb BBISABJISATh XapaKTE€pHbIE MPU3HAKU U B3aMMOCBS3b
W3YyYECHHBIX MOHATUN, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IpY ONMUCAHWHM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U

1 . o
YKa3blBalOTCA IMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTbl n3 PrOC COO (B nocneaHel pegakumu ot 12.08.2022) B oTrnaronbHoi popme, dopmunpyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 o
OvcumnanHapHble (NpegMeTHble) pesynbTaTbl YKa3biBalOTCA B COOTBETCTBUM C METOAMKOM NPenofaBaHna ANCLUNANHDI
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aKTyaJlU3UpOBaTh 3aJayy, BBIIABUrATb TUIIOTE3y €€ pELICHWUS,
HAaXOMUTh  apTyMEHTBI  JUIS  JIOKa3aTelIbCTBA  CBOMX
YTBEPKJICHUM, 3a1aBaTh [IapAMETPBI U KPUTEPUU PELICHUS;

- aHAJIM3WPOBATh IOJyYEHHBIC B XOJI¢ PCIICHUS 3a7aud
pe3y.HBTaTLI, KpI/ITI/I‘-IeCKI/I OLICHHUBAThL HUX I[OCTOBCpHOCTB,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMCTB HepeHOCI/ITB 3HAHUS B H03HaBaT€HBHyIO nu
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHUSA W3 Pa3HBIX IPEAMETHBIX
o0acTe;

- BbIIBHUI'aTh HOBBIC UJICHU, HpCI[JIaFaTB OpI/IFI/IHaJII)HI)IC IIOAXOAbI
U PELICHHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTHKE

OpraHn4YCCKUX BCIICCTB U HUX HpeBpameHHﬁ; BBIABIIATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUW C TOHATHUSIMU H
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,
- YyMeTh HCIOJIb30BaTh  HAaWMEHOBAHHS  XHUMHYECKHUX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
NPUKIAJTHON XMMHUU M TPUBHAJIbHbIE HA3BaHUSA BaKHEUIIUX
BellecTB  (ITWJICH,  aleTWICH,  [JHIEpPUH,  (EHOI,
dbopManbaerua, yKCycHash KHUCIIOTa, TVIMLWH, YrapHbIA Tas,
yI‘JIGKHCHBIfI raz, aMMHaK, TalcHas H3BCCTh,HCTrallICHas1
U3BECTh, MUTHEBAs COAa M APYTUX), COCTABIATH (POPMYIIBI
HCOPTraHNMYCCKUX W OPraHu4YCCKUX BCHICCTB, YpPaBHCHHA
XUMHUYECKUX PEaKIuil, OOBACHATh UX CMBICI; MOATBEPKAAThH

XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  3KCIIEPUMEHTAaMM W 3alHUCAMH
YPAaBHEHUN XUMUYECKUX PEAKLUN;

- yMeTb YCTaHaBIMBaThb IPHUHAIICKHOCTb H3YYEHHBIX

HEOPraHUYECKUX W OPraHWYECKUX BEUIECTB K OMpPEICIICHHBIM
KJIaccaM U TpyIIaM COeIUHEHH, XapaKTepru30BaTh UX COCTAB
W BAOKHEWIIIME CBOWCTBA; OMPENEISATh BHJBI XUMHUYECKUX
CBs3el (KOBaJIeHTHAs, MOHHAsI, METaJUTMUECKas, BOJOPOIHAs),

THIIBI KPHUCTAJUIMYECKUX peleToK BEILECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBarh  TMPEACTABICHUS: O  XUMHYECKOM

COCTaBJISIIOLIEN E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIH
XUMHUHM B TO3HAHUM SIBICHUN NPUPOIbI, B (OPMHUPOBAHUU
MBILIUIEHUS] U KYJIbTYphl JHMYHOCTH, €€ (PYHKIMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs NPaKTHUYECKUX
3aJ]a4 U HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

- YMETh IPOBOJUTH PACUYETHI [0 XUMUUYECKUM (hopMyiam u
YpaBHEHUSM XMMHYECKHUX PEAKIMH C UCTIOIb30BaHUEM
(bU3NYEeCKUX BETUYMH, XapaKTePU3YIOIIUX BELIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE€ XUMUYECKUE 3HAHUS JJIs NPUHSTHS PElIeHUH B




KOHKPCTHBIX ) XKU3HCHHLIX CUTyallUsaX, CBSI3aHHLIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

B o0s1acTHIEHHOCTH HAYYHOIO TIO3HAHHUSA:
- c(OPMHPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M OOLIECTBEHHOMN
IIPAKTHUKH, OCHOBaHHOTO Ha JaJore KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHPE;
- COBEpILUECHCTBOBAHME SI3BIKOBOM M YHUTATECIBCKOM KYJIBTYPBI
KAaK CpeACTBAa B3aUMOJECHCTBUS MEXIYy JIOIbMHU W IIO3HAHUSA
MUDa;
- OCO3HaHHE LIEHHOCTH HAay4YHOH JeATENbHOCTH, I'OTOBHOCTH
OCYLIECTBIIATh IIPOCKTHYIO u HCCIIE0BATENIBCKYIO
JESATENIbHOCTh MHAUBUAYAIBHO U B TPYIIIE;
OBinanenue YHHUBEpPCAIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) padora ¢ undopmanmeii:
- BJIa/IeTh HABBIKAMH IOJIy4yeHHs] UH(OpPMAIMU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIAThH MOKUCK, aHAJIN3,
CHCTEMaTHU3allii0 U MHTEPIpPETalNi0 MHPOPMAILIUN Pa3IMUHBIX
BUJIOB U (DOPM NpEACTABICHUS;
- cO37aBaTh TEKCTHl B Ppa3IUYHBIX QopMarax C ydyeToM
Ha3HaYeHUs MHPOpMAIMM M LEJNeBOM ayauTOpHUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alUH;
- OLIEHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBHE NIPAaBOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM;
- HCIIOJIB30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B PEIIEHWH KOIHUTHBHBIX,
KOMMYHHMKaTHUBHBIX W OpraHU3allMOHHBIX  3a7ad ¢
co0II0IcHHEM TpeOoBaHUI PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;
- BJIaJICTh HaBBIKAMH PACIlO3HABAaHUS U 3alllUThl WH(pOpMaLUH,
MH(POPMAIIMOHHOM 0€30MacHOCTH JIMYHOCTH,

- yMeThb IUIAHUPOBAaTh U  BBINOJHATH  XUMHUYECKHM
SKCIIEPUMEHT (TPeBpallleHUs OpPraHHMYECKUX BEIIECTB IpH
HarpeBaHuM, MOJyYEHUE ITHIIEHA U U3YYEHHE €r0 CBOICTB,
KAueCTBEHHBIE PEaKIMM Ha allbJETH]Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; JleHaTypalus OelKOB INpH HarpeBaHWH, I[BETHHIC
peakuuu OeJIKOB; MPOBOJIUTH PEaKIUHd HOHHOTO OOMeHa,
ONpEAENATh Cpely BOJIHBIX pacTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cyibdaT-, KapOoHAT- W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh SKCIEPUMEHTAJIbHBIE 3aJaud II0
temam "Mertamibel" u "Hemeramnel') B COOTBETCTBUU C
IpaBWJIaMd TEXHUKH O€30IIaCHOCTU IIpU OOpalieHUH C
BelIECTBAMHU u 1a00paTOPHBIM 000pyIOBaHUEM;
IPEJCTaBIATh PE3yNbTaThl XMMHUYECKOTO OSKCIIEPUMEHTA B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUNd H
(opMyIIMpOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

- yMeTb aHAIM3UPOBAaTh XUMHUYECKYI0 HH(MOpMALHUIO,
MOJIyYa€MYyI0 W3 PAa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuu, cetb IHTEpHET U ApyrHe);

- BJaJeTh OCHOBHBIMH METOJAMHU HAYYHOI'O TO3HAHUS
BEIIECTB U XUMHUYECKUX SIBIICHUH (HaOt0/IeHne, U3MEPEHNE,
AKCIIEPUMEHT, MOJIETTMPOBAHHUE);

- YMeTb NPOBOJUThH PACYEThl M0 XUMHUYECKUM (opMyIaM U
YPaBHEHUSM XHMHUYECKUX PpEaKIMid C HUCHOJIb30BAaHUEM
(Gu3MYecKUX BEIMYMH, XapaKTepU3YIOIIMX BeEIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJlbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl IPUHATUS PEIICHUN B
KOHKDETHBIX  JKM3HEHHBIX  CHUTyallMsIX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaAMOCTOATCIbHOCTU U

- YMCTH IJIAaHUPOBATHh n BBIIIOJIHATDH XUMHYECKHI
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CaMOOIIPEIENICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIeJ0BATENBCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBinajgenne  yHHBepCAJbHBIMHU KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHMMAaTb M MCIOJIb30BaTh IIPEUMYIIECTBA KOMAaHIHOW H
WH/MBUyaJIbHOU paboThI;

- IIPUHUMATh LEeIn COBMECTHOM NEeSATEIbHOCTH,
OpPraHM30BBIBATH M KOOPAMHUPOBATH JCUCTBHA IO €€
JOCTH>KEHMIO: COCTABIIATH IIJIAH IEUCTBUM, paclpenessaTh poiIu
C YYeTOM MHEHUH YYaCTHUKOB OOCYXJIaThb pe3yJbTaThl
COBMECTHOH paboThI;

- KOOpAMHMPOBAaTH M BBIIOJHATH pabOTy B  YCIOBMSX

peanbHOro, BUPTYaJIbHOTO 171 KOMOMHHPOBAHHOTO
B3aHMOJECHCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B
Pa3IMYHBIX CUTYyalUsIX, MIPOSIBIISITH TBOPYECTBO "
BOOOpakeHne, ObITh UHUIIMATHBHBIM

OsBJaagenue YHUBEPCAJIbHbIMHU peryasiTHBHbBIMM
JeHCTBUAMM:

I') IPUHATHE ce0sl M APYTUX JIO/Aeii:

- IPUHUMATh MOTHBBI M apryMEHThl JAPYIHX JIIOAECH IpH
aHaJIM3e pe3yabTaTOB JIEATENbHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYIUX JIIOAEH Ha OLINOKH;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU JIPYTrOro
YeJI0BEKa,

AKCIEPUMEHT (TPEBpAIlEHUs OpPraHMYECKHX BEIIECTB IIPU
HarpeBaHuM, MOJydYE€HUE ATHIIEHA U HU3y4YEHHE €ro CBOICTB,
KAueCTBEHHbIE PEAaKLMM Ha aJIbJIErHJIbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypalus OEJKOB IpH HarpeBaHWU, LIBETHbHIC
peaknuu OENKOB; NPOBOJAWTH PEAaKIMM HOHHOTO OOMeEHa,
ONpEeNiATh Cpely BOJHBIX pacTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh 3KCIepUMEHTANIbHBIE 3aJaud I10
temam "Meramibl" u "Hemeramnwsl") B COOTBETCTBUU C
MpaBWJIaMd TEXHUKH O€30MacHOCTH TMpH OOpalieHHH C
BElIECTBAMU u 1a00paTOPHBIM 00opyI0BaHUEM;
MPEJICTaBIATh PEe3yNbTaThl XMMHUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIMX PpEAKIUN U
(dbopMynHupoBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIHTATOB

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS 00
W3MECHCHHUHU KIIUMaTa,
TIPUHITUITBI
OEPEIKITUBOTO

B 001acTHAKOJIOrH4€CKOT0 BOCIIMTAHUA:

- c(hopMUPOBAaHHOCTH JKOJOTHUYECKOW KYJIBTYpHI, TIOHUMAaHHE
BJIMSIHUS COLUMAIIBHO-DKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON M COIMANBHOM Cpebl, OCO3HaHHE TI00aIbHOIrO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

- IUVTAaHUPOBAHUE U OCYLIECTBIICHUE NEHCTBUIM B OKpYXKarOUIEH
Cpelde Ha OCHOBE 3HaHMS LEJNEe YCTOMYMBOIO pa3BUTHSA
JeJIOBCUYCCTBA;

- chopMHUpOBaTh  MPEACTABICHHUS: O  XHUMHYECKOM
COCTABIISAIONICH €CTECTBEHHOHAYYHOW KApTHHBI MHpA, POIH
XMMUU B TIO3HAHUU SBJICHUNA NPHUPOAbI, B (POPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYPBHl JUYHOCTH, €€ (YHKIHOHAIBLHOM
IPaMOTHOCTH, HEOOXOIUMOW JUIsl pElIeHHs NPaKTHUYECKUX
3a7a4 ¥ HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U IPUPOTHOH CpeIe;

- YMeTh cOoOJI0aTh MpaBUiIa HIKOJIOTHUYECKH 11€1ec000pa3HOro




MIPOU3BOJICTBA,
3¢ pexTuBHO
JICHCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUIX

AKTUBHOEC  HENPUATHE  JEUCTBUHM, MPHUHOCAIIUX  BpEX
OKpY>Kalolleu cpene;

- YMEHHE INPOTHO3UPOBATh HEOJArONPHUATHBIE IKOJIOIMUECKUE
MOCJIEICTBUSl TIPEANPUHUMAEMBIX JCUCTBUM, NpenoTBpaIlaTh
UX;

- pacluupeHue  OmbITa  JEATEIBbHOCTH  3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;

- OBJaJeHUE  HaBbIKaMH  Y4eOHO-HMCCIIEI0BaTEIbCKOM,
MPOEKTHON M COLMAIIbHOU JIEATEIIbHOCTH;

INOBCACHUA B GBITy n pr,[IOBOfl ACATCIIBHOCTH B LCIAX
COXpaHEHHUsI CBOETO 3J0pOBbS M OKPYXKAIOUIEH MHPUPOTHOU
Cpcabl; YYUTBIBATHL OITACHOCTb BOSHCﬁCTBHH Ha JKHBBIC
OpraHu3Mbl  OIpPEACIICHHBIX BELIECTB, IIOHUMAs CMBICI
[IOKa3aTelis PeaeIbHON TONyCTUMONW KOHIICHTPALUH

B pe3ynbTaTe 0cBOCHMS TUCHUILIMHBI CTYICHT JI0JKEH 00J1a1aTh TPO(ecCHOHATBbHBIMU KOMIIETEHITUSMHU:
_ 11K 4.3. [IpoBoAUTH OKpacKy aBTOMOOUJIbHBIX KY30BOB

1.4PexkoMeH1yeMOeK0JIUYeCTBOYACOBHAOCBOEHUENTPOTPAMMbIIUCIUIIIUHbBI:
MakcumanbHOM yueOHOM Harpy3ku o0yuaroiierocsi_/2 yaca, B TOM 4YHCIIe: 00s13aTeIbHON ay AUTOPHOMN ydeOHOM
Harpy3ku oOydaronierocsi /2 Jaca.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yuyeOHOH TUCHUNJIMHBI U BUAbI Y4eOHOH padoThl

3auem)

Buny4eoHoiipadoThI Oobvem uacos

MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAsi HATPY3Ka (BCero) 72
B ToMm umncre:

TeopeTuueckoe oOyueHHE 34

JlaGopatopHble 3aHATHUS 10

[IpakTryeckue 3aHATUSA 28

IIpodeccHnoHaIbHO-OPHUEHTHPOBAHHOE coaepKkanme (

TEOPETUUECKHE 3aHATHUS 2

MIPAKTUYECKUE 3aHATHUS 2

Ilpomerxrcymounas ammecmavusn (Ouggepenyuposannuli 2
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2.2. TemaTuyeckuii mjiaH u coaepkanue yuedoHoii mucuumiuabl OYIL12 XUMUSA

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue y4yeOHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKHE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0beMm
4acoB

YpoBeHb
OCBOEHUS

Koabi
KOMIIETeH N,
¢opmupoBanu

10 KOTOPBIX
cnocoodcTByeT
3JIeMeHT
NMpOrpaMMbl

2

Cemecmp 1

Pa3nen 1. TeopeTnueckue 0CHO

Bbl XUMHMU.

Tema 1.1. [lepuoamyeckuii

Coaep:xxanue yueOHOro MaTepuaJia

3aKoH u Tabnuna JI.1.

Teopernueckoe o0yueHue

MenneneeBa. CTpoeHue
aTOMOB XMUMHUYECKUX
JIEMEHTOB

[lepuonuueckuit 3akoH u Ilepuoauueckass cucreMa XUMHYECKUX dyieMeHTOB J[.U.
MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA W [leprogMyecKol CHCTEMBl XHMHUYECKHX
snementoB J[.M. MenzeneeBa ¢ COBpEMEHHOM Teopueil CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKHX D3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTBHIX M CIIOKHBIX
BEIIIECTB 10 IPyNIaM U MepuojaM. 3HaueHHe MEepUOJIMYECKOT0 3aKOHA B Pa3BUTUU HAYKH.
XuMUYecKui 31eMeHT. AToM. Sapo aroma, M30TONBL. OJEKTpPOHHAas 00O0JIOUKa.
DHepreTUueckue YpOBHH, TIOAYypPOBHU. ATOMHBIE OpOWTanmu, S-, p-, 0- OIJIEMEHTHI.
OcCOo0eHHOCTH paclpe/ieieHus] JIEKTPOHOB 0 OpOMUTaIsIM B aToMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX NEPUOA0B. DIEKTPOHHAIKOH(PUTYPALIUSIATOMOB.

IIpakTuyeckoe 3ansaTue Nel

XapakTepucTUKa XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C IOJOKeHUEM llepuoamueckoit
cuctemsbl. [lpakThyueckue 3alaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXKIY CTPOCHUEM aTOMOB
XAMHYECKHUX BJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHMUYECKUX DJIEMEHTOB U
UX COCIMHEHUW B COOTBETCTBUU C MoJjiokeHueMm llepuonnueckoit cucteMsl. JlemoHCTpanus
tabnun «[lepuonndeckas cucreMa xummuueckux snemenToB .M. MenneneeBay

OK 01
OK 07

Tema 1.2. Ctpoenue

Conep:xkaHue yuedOHOroMaTepuasa

BellecTBa. XUMHUYECKas CBSI3b

Teopernueckoe o0yueHue

CrtpoeHue BemiecTBa. XHUMHYECKas CBS3b. Buabl XUMHYECKONW CBsI3M (KOBaJEHTHas
HENoJIsipHasi ¥ MOJIIpHasi, HOHHAs, MeTainueckasi). IoHbl: KaTHOHBI U aHUOHBI. MeXaHU3MbI
0o0pa3oBaHUsl KOBAJICHTHON XWMHUYECKOW CBs3W (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN).
BonoponnasicBszb.

OK 01

Tema 1.3. BajeHTHOCTD.

Conep:kanue y4eOHOTr0o MaTepuaJa

OK 01
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DJIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHHUS.

Teoperudeckoe o0yueHue

BanmenTHOCTS. 3H€KTpOOTpI/IHaTeJ'IBHOCTB. CTeneHbOKHUCIICHHS.

IIpakTHyeckoe 3ansaTue Ne2

PeuieHne INpakTUKO-OPUEHTUPOBAHHBIX pPACYETHBIX 3aJaHUi. BuIbl XMMHYECKOW CBS3H
(KOBaJIeHTHas HEMOJIsIpHas U MOJIsIpHAasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHMs
KOBQJICHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIN U IOHOPHO-aKIEITOPHBIN).

OK 07

Tewma 1.4. Ilonstue o Coaep:xanue yueOHOIro MaTepHaJia OK 01
JUCTIEPCHBIX CUCTEMAX. Teopernueckoe 06ydeHHe OK 07
BewiectBa MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa IK 4.3
BEIeCTBA. THIBI KPHUCTAIMYECKUX pewmeTok. M3yueHue wmojeneil KpuUCTATUIMYECKUX
peméroK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIA KpUcTaimyeckor pemérku. [lonsrue o
JMCIIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOWJHBIE pacTBOphL. MaccoBasi A0Sl BEIIEeCTBa B
pacTBope.
IpakTnyeckoe 3ansitue Ne3
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PacTBOPBI, UCIOJb3YEMBIE B
OBITOBOM M IPOU3BOACTBEHHON JEATENbHOCTH 4eJoBeKa. Pacuérel ¢ HCHOIb30BAHUEM
MOHSITHSI «MaccoBas J0JIs1 BEIIECTBAY.
Tema 1.5. Knaccuduxkanus, Copaepxxanue ydyeOHOro MaTepuasa OK 01
OK 07

HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYECKUX BEILECTB.
THUIIBI XUMHAYECKUX PEaKLIUi

Teopernueckoe o0y4enue

Knaccugukanus HeopraHuyeckux coequHeHuil. HomMeHkaTypa HEOpraHM4eCKHUX BEILEeCTB.
['eHeTnyeckas CBsI3b HEOPraHMYECKHX BEIIECTB, NMPUHAMIEKAIUX K PA3JINYHBIM KiIaccaM.
Xumnueckass peakuus. Krnaccupukanus XHMHYECKUX peakuii B HEOpraHWYEeCKOH U
OpraHMYeCKON XMMHMHM. 3aKOH COXpPaHEHMsI MacChl BEIECTB, 3aKOH COXpaHEHUs U
IIPEBPALICHMS] DHEPTUU IIPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IudHbIX (akTopoB. OOpaTUMble peakIUu.
XuMmuyeckoe paBHoBecHe. PDAKTOPbI, BIMAIOIINAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHSL.
ITpuniun Jle Hlarense

JlabopaTopnasi paGora Ne 1

Paznoxxenue MEepoKCcua BOAOPOoaa B MIpUCYTCTBUU KaTaJIn3aTopa

IIpakTHyeckoe 3ansaTue Ned

[TpakTuueckas paborta: BnusiHue pa3znuuHbIX (HakTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHH.

IIpakTnyeckoe 3ansitue NeS

Pacuérbl mo ypaBHEHHSM XHMHUYECKUX PEaKIUi, B TOM YHUCJIE TEPMOXHUMHUUYECKUE PACUETHI.

CocraBieHHe WOHHBIX ypaBHEHUH peakiuii. Peaknuum moHHOTO 0oOMeHa. Pacuérsl macchl
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BellecTBa UM 00bEMA ra3oB MO H3BECTHOMY KOJHYECTBY BEIECTBA, Macce WU O0bEMY
OJIHOTO W3 YYaCTBYIONIMX B pEaKIHUU BEMIECTB, pacdy€éThl Macchl (00BEMa, KOIMUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

Tema 1.6. Dnexrponurnyeckas (Coaep:kanue y4eOHOro MaTepuaJia 2 1 OK 01
NUCCOLIMAINASI U HOHHBIN TeopeTHueckoe oGydenHue OK 07
oOMeH

DnexTponuTHyecKas quccorpanus. CHbHbIC U caa0bie 37eKTposnThl. Cpea BOJIHBIX
pPacTBOPOB BELICCTB: KKCIasi, HEUTpalibHasl, IeJI0uHast. Peakiiuy noHHOTO 0OMeHa.
OKHUCIUTEIIEHO-BOCCTAHOBUTENIbHBIC peakinu. CocTaBJIeHHE peakuii HOHHOTO OOMeHa
IMyTEM COCTABJICHHUA UX ITOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHfI. KucnorHo-ocHOBHEBIE
peakiuu. 3aaHus Ha COCTABJICHUE HOHHBIX PEAKIIUIA

JlaboparopHble 3aHATHUS 2 2

JlaboparopHnas pabota Ne 2. Onpenenenue cpeasl pacTBOPOB BEIIECTB C OMOIIBIO
YHUBEPCAIbHOI'O HHIAMKATOpa

IIpakTHyeckoe 3ansitue Ne6 2 2

CocraBneHue peakliuii HFOHHOro 0OMeHa IMyTeM COCTaBJICHUS X MOJIHBIX U COKPALIEHHBIX
MOHHBIX YPaBHEHUHN. 3aJaHMs HA COCTABJICHUE NOHHBIX PEAKIIH.

Pasnen 2. Heopranndeckass XuMus.

Tema 2.1. dusuxko- Copaepxxanue y4yeOHOTro MaTepuasa OK 01
XUMHYECKHE CBOMCTBA TeopeTquCKoe Oﬁyqe]{“e 2 1 OK 07
HeMeTaJ10B. DU3HKO-
XUMHYECKHUE CBOWCTBA
METaJlIOB.

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. PU3MUECKUE CBOMCTBA

HEMETAJIOB. AJTOTPOTNHS HEMETAIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yrieposa).

XVMHYECKUE CBOWCTBA BKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, Gocdopa,
yriaepoja v KpeMHUS) U UX COeAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeArHeHul). [[puMeHeHe BaXKHEHIIINX HEMETAIIOB U UX COeTMHEHUH.
N3yuenune komwiekimu 00pas3noB HemeTayioB. Metaiisl. [lonokeHne MeTasioB B
[Tepuonuueckoiil cucteme xumuueckux anemenToB J[.M. MenneneeBa. OcobeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. OOue Gpuzndyeckue cBOMCTBA
MeTauioB. CIuiaBbl METAIJIOB. DJIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUH METaIIOB.
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIIUA, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHEHHI. KAUeCTBEHHBIE PEAKIIMU Ha
KaTHOHBI MeTaJjIoB. O0IIKe criocoOb! Moay4YeHHs MeTauioB. [IpruMenenue MeTamioB B ObITY
Y TexHukKe. M3ydyeHnekomiekuuu «MeTaibl U CIUIaBbl»)
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IIpakTnyeckoe 3ansitue Ne7

:‘)KCI'IepI/IMCHTaJ'IBHOG pE€IICHUEC 3a1a4 110 TEME «HemeTamisi.

IIpakTnyeckoe 3ansitue Ne§

DKCIepuMEHTaIbHOE pelIeHUE 3a1a4 10 TeMe «MeTalbi.

JlaGoparopHasi pabdora

JlabopaTtopnast pabota Ne 3. B3aumoeiicTBue rUAPOKCHIA ATFOMUHUS C pAaCTBOPaMHU KUCIOT
Y IEJIOYEH.

Pa3nea 3. Teopernueckue OCHOBbI OpraHUUECKON XUMUU.

Tema 3.1. OcHOBHEBIE TOHATHS
XMUMHUHU BBICOKOMOJIEKYJISIPHBIX
coennHenuil. [Ipenmer,
KJIaCCHU(UKALUS, CTPOCHHE U
HOMCHKJIATYpa OPraHHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

OcHOBHbBIE MOHATHS XMMHMHM BBICOKOMOJIEKYJIIDHBIX COCIMHEHUN: MOHOMEp, IIOJUMED,
CTPYKTYPHOE  3BEHO, CTENEHb IOJMMEpPU3ALUM, CpPeAHsAsd  MOJEKyJspHas  Macca.
BeicokomonekynspHble coequHeHuss. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpH3alua U IMOJUKOHACHCAI M.

O3HakomiieHHe ¢ 00pa3lamMH IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.
Hpe]lMeT OpFﬁHH‘IGCKOfI XUMUU: €€ BO3HMKHOBCHHUEC, PAa3BUTHC W 3HAYCHUC B IIOJYUCHUH
HOBBIX BEIECTB M MaTepualoB. Teopus CTpOEHUs OpraHudeckux coenuHeHun A.M.
bytnepoBa, e€ ocHoBHbIe moJOKeHUSA. CTPYKTypHbIE (OPMYJbl OpPraHUYECKHX BEIIECTB.
['omomorus, n3oMepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COEAMHEHUAX - OJAMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienne o kiaccu(UKalMK OpraHUYECKUX BemlecTB. HoMeHKIaTypa opraHMYecKHX
COEeIMHEHUH (cucTemMaThyeckas) M TpPUBMAJIbHBIE HA3BaHMs Ba)KHEHIIMX Ipe/iCTaBUTENEH
KJIACCOB OpraHMYecKuX BelecTB. O3HaKOMIIEHHE ¢ O0pas3llaMd OpraHMYEeCKHX BEIECTB U
MaTepuajgaMH Ha UX OCHOBE

OK 01
OK 07

Tema 3.2.
VYreBo10po/ibl. AJIKaHbI.
AJKeHbl. AJIKagueHbl.

Conep:kaHue y4eGHOr0 MaTepuasa

Teopernueckoe o0y4enue

YTri1eBoAOpoabl. AJKaHbBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH u JTaH -
pocTeilliie NPeICTaBUTENN allkaHOB: (U3MUYECKHEe U XUMHUYECKHEe CBOMCTBA (peakuuu
3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTHYECKUH psii. DTWIEH W MPONWIEH - MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (PU3UYECKHE M XUMHUECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3aluN ), TOJyYeHHE U IPUMEHEHHE.
Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XUMHUYECKHE
CBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

OK7
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2 cemecmp

Tema 3.3. Vruesonopozsl. CoaepixaHue yd4eGHOIo MaTepuasia OK 01
AJNKUHBL. APCHBI. Teopernyeckoe o0yuenue OK 07

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAll. ALIETUIICH - MPOCTEHIIHIA

NPECTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA (peakuuu

CUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHME W XUMHYECKHME CBOMCTBA (peakuuu

raJIOTEHUPOBAHUST M HUTPOBAHMS), MOJy4Y€HHUE U TpUMEHEHHEe. TOKCHMYHOCTH apeHOB.

['eneTnueckas CBA3b MEXKIY YIIIEBOJOPOIaMHU, IPUHAJUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

IIpakTyeckue 3anaTHA Ne9

DKCHepUMEHTAIbHBIE METOJbl HM3yYEHHUS BEIIECTB W HX MPEBPALCHUI: MOAETUPOBAaHUE

MOJIEKYJT OPTaHMYECKUX BEIIECTB, HAOIIOJCHUE M OMHCAHUE JIEMOHCTPAIIIOHHBIX OMBITOB IO

MPEBpAICHUIO OPraHUYeCKHX BEIIECTB NpH HarpeBaHuu (IJIaBI€HHUE, OOYIJIMBaHHE U

FOpEHUE).

IIpakTHyeckoe 3ansaTue Nel0

O3HakoMiieHHe C¢ oOpa3lamH IUIACTMAcC, KayuyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJEKYI

YIIIE€BOIOPOAOB U TaJOTEHONPOU3BOIHBIX.

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne 4. [TonyueHue 3TUIIEHAa U U3y4EHHE €T0 CBOMCTB.

IpakTnyeckoe 3ansitue Nell

PacuérHble 3amaun. BerumcneHuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM MPOJYKTAa peaKklUu MO M3BECTHBIM Macce, 00bEMY,

KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB WIM MPOAYKTOB PEAKIIUN).
Tewma 3.4. Ilpuponnsie Teoperuueckoe o0yueHue OK 01
MCTOIHUKA YITICBOMOPONOB. | [TpupogHble MCTOYHMKU YIJIEBOJOPOAOB. IIPUPOIHBIA a3 W MOMYyTHbIE HE(TSIHBIE Ta3bl. OK 07

Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKu HedTU: MEeperoHka, KpeKHHT

(TepMHUYECKHiA, KaTaIMTHUECKUH ), muposn3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE

B IIPOMBINIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ NpOAYKTHI €ro MepepadoTKH.

IIpakTnyeckoe 3ansaTHe Nel2

O3nakomieHue ¢ oopasuamu kojuieknu «Hedte» u «YTomby»
Tema 3.5. Copnepxxanue y4yeOHOro MmarepuaJia OK 07
Kucnopozconeprxanue Teoperuueckoe o0yueHue K 4.3
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OpraHUYECKUE COSTUHEHMUSI.
Cruptel. enon. Anbaerusl u
KETOHBI.

Kucnoponconepxamue OpraHn4ecKue COeAMHECHHUS.

[IpenenpHBIe OJHOATOMHBIE CHHUPTHL. METaHON W O3TAaHOJN: CTpPOCHHE, (HU3UYECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIIMM C aKTUBHBIMM METaJlJIaMU, FaJIor€HOBOIOPOIaMH, TOPEHHE),
IIpUMeHeHne. BonopoaHble CBSA3M MEXIAy MOJIEKYJIaMHM CHUAPTOB. /[leficTBHe MeTaHONa U
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHOroaTOMHBIE  CHHUPTHl. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKue |
XMMHUYECKHE CBOMCTBA (B3auMOJECHCTBIE CO MIETOYHBIMU METAlJIaMU, Ka4eCTBEHHAs peaKIus
Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha opranu3Mm uesioBeka. [IpumeHeHue rauiepuHa u
STUJICHIJIMKOJIA.

@DeHOoII: CTPOCHHE MOJICKYJIBI, (DU3MYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpaeruasl. @opmanbaerul, aleTanbAeru/: CTpoeHue, (pU3nYecKrue 1 XUMUYECKHE CBOMCTBA
(peakMM OKHMCIIEHUSI M BOCCTAHOBJIEHHUS, KAaueCTBEHHbIE pPEAKIMM), [OIy4YeHUE U
IIPUMEHEHNE. IPUMEHEHUE.

Tema 3.6.
Kucnoponconepxariue
OpPraHn4€CKUeC COCAUHCHM.
KapOoHoBbIE KUCTTOTHI.
Crnoxuble 3¢upsbl. Kupsi.

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OnHOOCHOBHBIE TIpelebHbIe KapOOHOBbIE KHUCJIOTHL. MypaBbUHasT M YKCycCHas
KHCJIOTBI: CTPOCHHUE, (PU3MYECKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBa, oOuIue s
KJlacca KHMCJIOT, peakuus 3TepuuKaiim), nojlyuyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsi KHMCJIOTHI KaK MPEJICTaBUTENU BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeiCcTBUE.

Crnoxuble 3Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CHOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas poib )KHPOB.

IIpakTnyeckoe 3ansaTue Nel3

[TpakTrdeckass pabota: ['opeHre CIMPTOB, KAUECTBEHHBIC PEAKIIMM OJHOATOMHBIX CITHPTOB
(oxkucnenue »staHona okcugoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcunom Menu(Il)), ampaeruoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepeodpa(l) u ruapoxcumom meau(IT).

JlabopaTopnasi padora

JlaGopatopHas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBHI.

OK 01
OK 07

Tema 3.7. YrieBoapl: cocTas,
KJaccu(uKanus yrieBoJ10B

Coaep:xanue yueOHOro MaTepuaJia

TeopeTnueckoe o0y4yeHue

VYrneBonpl: cocTaB, KiaccuUKAIMA YrJIeBOI0B (MOHO-, AU- U TOJHMcaxapuisl). [ oko3a -
NPOCTEUIINKA MOHOCAaXapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE

OK 07
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cBoMcTBa (B3auMmozeiicTBue ¢ rumpokcuaom meau(Il), okucienne amMMUadyHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bl), HAXOXXIACHHWE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poiib. @orocunre3. Dpykro3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemmonosa kKak HpupojaHble moiauMepbl. CTpoeHue Kpaxmana U LEJUTIOJIO03bI.
Odusnueckue W XMUMHYECKHE CBOHCTBa Kpaxmayia (THIPOJIM3, KAueCTBEHHAs PEAKIHS C
noaoM). BiaumoneiictBue kpaxmana ¢ MOAOM. BBIUHCIEHHS MO ypaBHEHUIO XUMHYECKOM
peaknuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIUHU IO
HU3BCCTHBIM Macce, O6’béMy, KOJMYCCTBY OJHOI'0 M3 HCXOJHBIX BCHICCTB HJIM IPOAYKTOB
pEaKIINH).

Tema 3.8. AzoTcoaepxaniue
OpraHUYEeCKUE COCTMHECHHUSI.
AMUHOKMCIIOTEI. benku.
BricokomounekynsipHbie
COCIUHECHMUS.

Coaep:xxanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

AMUHOKHUCIOTH Kak aM(oTepHble opraHnYeckue coequHeHus. Pu3nyecKkue U XUMHUECKUe
CBOMCTBa aMUHOKHCIIOT (Ha TpUMepe IMIKMHA). buojornyeckoe 3HaueHWE aMUHOKHCIIOT.
Ilentunel.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBbIC coeAuHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelkoB. XMUMHYECKHE CBOMCTBa OENKOB: THIPOJH3, JEHATypalus,
KaueCTBCHHbIC peaknuu Ha Oenku. OCHOBHBIC IOHSATHS XUMHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSSA
MoJieKyJisipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHM -
MOJIMMEPU3ALUs U MTOJMKOHACHC AL, DKCIEPUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U X
MIpEBpAICHHI: HAOII0IEHNE U ONTUCAHUE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpaIlUs OCIKOB
MIPY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

OK 07

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COAEPKAHUE

Pa3zpen 4. XumMud u )KU3Hb

Tema 4.1 Xumus v Ku3Hb

Conep:kaHue y4eGHOT0 MaTepuasa

Teopernueckoe o0yueHue

Xumus ¥ ku3Hb. Pollb XUMUM B 00€CTI€UeHNN YKOJIOTUYECKON, DHEPTETHICCKON ¥ MHIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIHMHBI. [IOHATHE O HAYYHBIX METOAAaX MO3HAHMs BEIIECTB U
XAMHYECKHUX PEaKIUM.

[TpencraBienuss 00 00X HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MONYUYEHUS BaKHEHIIINX
BCIIIECTB.

UenoBek B MUpE BEIIECTB M MAaTEPUANIOB: BAXHEWILHWE CTPOUTENIBHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepualbl ISl AJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHMUS.

XuMUS U 370pOBbE YEJIOBEKA: MPaBUJIa UCTIOIb30BAHMS JICKAPCTBEHHBIX MpenapaTos,

OK 01
OK 07
[IK 4.3
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mpaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOI JKHU3HHU.
IpakTHyeckoe 3anaTne Nel4 2
[IpaBua »KOJIOTUYECKH IIEIECO00PAa3HOTO MOBEICHUS B OBITY M TPYI0BOM 2
JIEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAOIIEH TPUPOTHON
cpennl
IIpomeskyTouHas arrecTaums mo gucuunanne (1uddepeHuupoBaHHbIN 3a4eT) 2 2

Bcero 72

JnsxapakTepuCTUKHYPOBHIOCBOCHUy4€OHOTOMATEPHATANCIIONB3YIOTCACIEIYIONE0003HaYeHUs Ha BBIOOP:

1. —03HaKOMUTENBHBII(TIOBTOPEHUE PAaHEE U3YUEHHBIX 00BEKTOB, CBOWCTB);

2. —penpoAyKTUBHBIN(BBIIOIHEHUEIEATEIbHOCTUIIO00PA3IY, HHCTPYKIUUUITUIIOAPYKOBOICTBOM )

3. - POTYKTHBHBIN (mmaHupoBaHuE u CaMOCTOSITEJIbHOE BBIINIOJIHEHHE JIeSITEIIbHOCTH, pelieHue IPOOJIEMHBIX 3ajad:

KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0Ta, KypCOBBIE PAOOTHI (MIPOCKTHI))
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3. YCJIOBUSA PEAJINZALUUA ITPOT'PAMMBI JUCIIATIJIIMHbI
3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecneyeHn o
Peanu3anus nporpamMMbl JUCHUIUTUHBI TpeOyeT Haiawuusi ydeOHOro KaOwHETa
UH(OPMATHKH.
O6opynoBanue yueOHOTO KaOWHETA:
- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIINXCS;
- pabouee MeCTO IPeIoIaBaTeIs;
MapKepHas J0cKa; y4eOHO-MEeTOINIECKOe 00eCIIeUCHHE.
TexHudeckue cpeacTBa 0OydCHHUS:
- JJOKaJIbHAasl KOMIIBIOTEPHASI CETh U TJI00aNbHas ceTh IHTepHET;
- MyJIbTUMEINA TIPOCKTOP
- UHTEpaKTUBHAS IOCKa/TIaHEeNb/3KpaH

3.2. Undopmannonnoe odecneyeHue 00y4eHust

Ilepeyens  pexkomMeHayeMbIX  y4eOHbIX M3AaHuM, MWMHTepHeT-pecypcos,
JOTOJIHUTEIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

1. Ta6puensn, O. C. Xumusa. bazoBeii ypoBenb. 10 kimacc : yuebnuk / O. C.
I"abpuensy. - 5-e u3z., nepepadoranHoe - Mocksa : MznarensctBo "[IpocBenienue",
2022. - 192 c. - ISBN 978-5-09-099538-2. - Tekct : smekrtponnsiii. - URL:
https://znanium.com/catalog/product/1928190 (mara oOpamenus: 24.04.2024).—
Pexum noctyna: no nojanucke.

2. I'abpuensu, O. C. Xumus. bazobeii ypoenb. 11 kmacc : yudeOnuk / O. C.
[abpuensH. - 8-e uzn., crepeotunHoe - Mocksa : M3garensctBo "lIpocBemienue",
2022. - 224 c. - ISBN 978-5-09-099539-9. - Tekct : snexkrtponHsii. - URL:
https://znanium.com/catalog/product/1928221 (mara oOpamenus: 24.04.2024).—
Pexum nocrymna: mo noamnucke.

JlonoJIHUTeIbHbIE HCTOYHUKHT

3. Axmemona, T. M. Xumus : yuebroe mocooue / T. 1. Axmenosa. - Mocksa : NOII
PI'VII, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekcrt : snektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2137492 (nata oOpamenusi: 24.04.2024). —
Pexxum nocrymna: mo nmoamnvcke

IMepuoanueckue n3aanus (0TeYeCTBEHHbIE )KYPHAJIbI):

1. IIpodeccuonanbHoe oOpa3oBaHue B COBPEMEHHOM MUpE:
Professionaleducationinthemodernword:  Bcepoccuiickuii  Hay4dHBIH JKypHam /
yupenutenb ~ DeaepanbHOe  TOCYAapCTBEHHOE  OIOPKETHOE  00pa3oBaTENbHOE
yupexeHue Boiciiero oopa3zoBanus «HoBocMOUPCKHT TOCyIapCTBEHHBIN arpapHbIi
yauBepcutet. — 2011 - . — HoBocubupck: ®I'VII «M3narenscteo CO PAH», 2020 -.
-ExxkexkBapT. — TeKCT: HeMOCPEACTBEHHBIM.

HNuTepHeT-pecypcesbi:

1. Iudposoii oOpa3oBarenbHbIid KOHTEHT: caT. — URL: https://educont.ru/ (nata

obpamenus: 24.04.2024). — TekcT: 3JEKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA IUCIIUIIVINH

KoHnTposnb 1 o1ieHKa pe3ynbTaToB 00yUeHHUs OCYIIECTBISICTCS MPEo1aBaTesieM B
MIPOIIeCcCe MPOBEACHUS MPAKTUUCCKUX 3aHATHHA U TAOOPATOPHBIX padOT, TECTUPOBAHMS,
a TakKe BBIMOJHEHUS OOYYalOIMMKUCS WHIUBUAYAJIbHBIX 3aJaHUM, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 0OydeHHUs OMpPENessioT, YTO OOydYaromuecs JOJDKHBI
3HaTh, IMOHUMATh W JEMOHCTPUPOBATH IO 3aBEPUICHUU H3YYCHUS TUCIUIUIMHBI.
KoHTposib M omeHKa pe3ylabTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JIUCIIMILIAHBI
PACKpBIBAIOTCST Yepe3 MUCHUILTMHAPHBIE (MPEIMETHBIE) PEe3YJIbTAThl, HAMPABICHHBIC
Ha (popmMupoBaHHre oOUUX U MPO(PECCHOHATBEHBIX KOMIETEHIIUHN M0 pa3enaM U TeMaM
coJiepKaHusl yueOHOro MaTepuarna.

Oob6masi/mpodeccnoHabHasA Paszngen/Tema Tun oeHOYHbIX
KOMIIE€TEHIIHS MeponpusTHii
Tema 1.1 - 1.7,Tema 2.1 - 2.2, Tema 3.1 - TectupoBanue
OK 01 2.6, Tema 4.1, I1IK 4.3

IIK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmonnenue
3.1,34,4.1,11K 4.3 MPAKTUYECKUX 3aJaHUI

OK 07 Tema 1.1,1.3,14,1.6,1.7,1.8,2.1,2.2, TectupoBanue

[IK 4.3 3.1,34,41Tema 1.1 - 1.7,Tema 2.1 - Brimosinenue
2.2, Tema3.1-2.6, Tema 4.1 MPaKTUYECKHUX 3aJIaHUM
OK 01,07 Bce Temsbl HuddepennmpoBaHHbIN

3a4€T
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