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PaGouas mnporpamma VII.12 Xumus pa3paboTaHa Ha OCHOBE U B
COOTBETCTBHH CO CJIEAYIOIMMUA HOPMATUBHBIMH JIOKYMEHTAMU:

- @enepanbHbiil 3aKk0H «O0 o6pazoBannu B Poccuiickoit deneparumy ot
29.12.2012 N 273-®3;

- IIpukaz MunuctepcTBa obpasoBanus U Hayku Poccuiickoit deneparu
ot 17 mas 2012 1. Ne 413 «O6 yrBepxacHUN (PenepaabHOr0 rocyaapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAApTa CPeaHEro o0Iero 00pa3oBaHus» ¢ U3MEHEHUSIMU U
nonoysiHeHUusIMA OT 29 nexabpst 2014; 31 nekabpst 2015 r., 29 urons 2017 r., 11
nekadbpst 2020 r., 12 aBrycra 2022 r.;

- [Iucbmo MunuctepcTBa o6pasoBanust u Hayku Poccuu ot 17.03.2015 N
06-259 «O HampaBneHun AOpabOTaHHBIX PEKOMEHIAIMKA TI0 OpTraHU3aINH
MOJyYeHUs  cpeAHero  oOmiero  oOpa3oBaHus B Ipefeiax  OCBOCHUS
00pa30BaTeNbHBIX IPOrpPaMM CpPEIHETrO MPodeccuOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOIO 00mIero oOpa3oBaHHs C Y4YETOM TpeboBaHuil (eneparbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuu Wiu
CIEIUAIBHOCTH CPEIHETO MPOJPECCHOHATIEHOTO 00pa30BaAHUS»;

- [luceMo MunucrepctBa npocsemienust Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIEHUH UHCTPYKTUBHO-METOINYECKOTO MTUChMa;

- [Ipuka3z MunucrepctBa npocemienus Poccun ot 22.03.2021 Ne 115 «O6
yrBepkaeHun [lopsnka opraHu3alii W OCYIIECTBJICHHS 0Opa3oBaTeNbHOU
NEATEIbHOCTH  TI0  OCHOBHBIM  00I1€00pa3oBaTelIbHBIM  MporpaMMaM -
o0pa3oBaTeNbHbIM MpOrpaMMaM HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero oo6miero oOpazoBaHus» (3apeructpupoBaH B MuHiocte Poccum
20.04.2021, peructpanuonnsiii Ne 63180);

- IIpuxa3 MunuctepcrBa npocsemienuss PO or 24.08.2022 Neo 762 «O0
yrBepkaeHun [lopsnka opraHu3ami W OCYIIECTBJICHHS 00pa30BaTEIbHOU
JESATETLHOCTH 10 00pa30BaTEbHBIM MPOTPAMMAaM CPETHETO MPOPECCHOHATBHOTO

o0pazoBaHuUs;



- IIpuka3 Munucrtepcta npocernieHus PO or 18 mas 2023 r. N 371 "O6
yTBEpKJIeHun (denepaibHOM 00pa30BaTEIbHOM MPOTpaMMbl CPETHEro OOIIEro
oOpazoBanus";

- [Tpuka3z Munucrepctsa npocsemienus Poccun ot 27.12.2023 Ne 1028 «O
BHECEHMM W3MEHEHUW B HEKOTOpble NpuKazbl MuHUCTEepcTBa 00pa3oBaHHS U
Hayku Poccuiickonn ®epepanum u MunHucTepcTBa mnpocsemieHus Poccuiickon
denepanuu, Kacaroumecs QenepaibHbIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB OCHOBHOTO OOIIETro 0Opa3oBaHMS U CPEAHETO O0IIero oOpa30BaHUS
(3apeructpupoBan B Muntocte Poccun 02.02.2024, peructpanuonusiii No 77121,
Bcrynaet B cuity ¢ 01.09.2024);

- IIpuka3 MunncrepcrBa npocsenienuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHMM W3MEHEHH B HEKOTOpPbIE IpUKa3bl MUHHCTEpCTBA NPOCBEIICHUS
Poccuiickoit ~ ®enepanuu, Kacawonmecs —(QeaepaibHbIX — 00pa3oBaTeNbHBIX
MporpaMM OCHOBHOT'O OOIIEr0o OOpa30BaHMsS U CPEIHErO OOIero 0Opa3oBaHUS
(3apeructpupoBan B Muntocte Poccun 29.02.2024, peructparmonnbiit Ne 773780,
ctynaet B cuity ¢ 01.09.2024);

- IIpuka3 Munucrepcta npocsenieHus Poccuu ot 19.03.2024 Ne 171 «O
BHECEHMM W3MEHEHH B HEKOTOpbIE IpUKa3bl MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit  ®enepanuu, Kacawmonmecs — QeaepaibHbIX  00pa3oBaTeNbHBIX
porpamMM HavaJbHOTO 00Iero 00pa3oBaHuUsl, OCHOBHOT'O 00IIEero 00pa3oBaHus U
cpeaHero oOmiero o0pa3oBaHus» (3aperucTpupoBaH B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

- ®I'oC CIIO mo cnemmanbHoctd  19.01.19 Texwnosorust mpoayKTOB
MUATAHUS >KUBOTHOTO MIPOUCXOXKIAEHUS, yTBepkKAeHHbIN [Iprikazom MuHuctepcTaa
npocsemenust Poccun Ne 958 ot « 10 » Hos16ps 2022 rona;

- OcHoBHas mpodeccroHanbHas oOpa3oBaTeNbHAs MporpamMma IIo
npodeccuun 19.02.12 TexHoNOrUS NPOAYKTOB  NHUTAHUSA KUBOTHOTO

MPOUCXOXKJCHHUS, YTBEpXKAEeHHass nmnpukazom ampektopa ['AIIOY  HCO

«HKIITulD» ot 29.08. 2025 r Ne 290 ;



- Pabouas mporpamma Bocmutanus ['AIIOY HCO «HKIITull» x OIIOII mo
npodeccun 19.01.19 AnmapaTdmk-onepaTop MPOU3BOJACTBA ITPOJYKTOB MUTAHUS
YKUBOTHOTO TIPOUCXOKICHUS.

- Ilpumepnas pabouasi mporpamma o0II€00pa30BaTENIbHON AUCIUILIMHbI

«Xumus» uis  TpoeCCHOHANbHBIX  00pa30BaTENbHBIX  OpraHMU3AIlHM,

yTBEpKIeHHAst MpoToKoJoM Ne 14 ot 30.11.2022 r. ®T'EOY AI10 UPIIO.

Opranuzanus - pa3padbotynk: ['ocynapcTBeHHOE aBTOHOMHOE MPOQEeCCHOHATBHOE
oOpa3oBarenbHOe yupexiaeHnue HoBocuOupckoit obnactu «HoBocubupckumii

KOJUICIOK HHHIGBOﬁ IMPOMBIINIJICHHOCTH 1 Hepepa60TKH».

CocraButens: [llarabyrnunoBa Hacuma KanumysiaesHa, mpemnoiaBaresnb BoICIIEH

KBATM(PUKALIMOHHOMN KaTEeropuu

CorJyiacoBano

Mertoauct / /

Paccmotpeno Ha 3acemanmu  [ILIK  o0mieoOpa3oBaTenbHBIX — MPEIMETOB
€CTECTBEHHO-HAYYHOI'O HAIPaBJICHUS U COLMAIbHO-TYMaHUTAPHBIX AUCLUILINH.

npotokosr Ne 1 or 29 .08.2025 .

[Mpencenarens KOMUCCHH /1O.A. EBTiomenko/
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
YUYEBHOI'O IPEIMETA VYII.12 XUMUSA

1.1. MecTro mnpeamera B CTPYKTYpe OCHOBHO 00pa30oBaTebLHOMN
NporpaMMbl

YueOupnii mnpeamer VYII.12 Xumusa sBuserca o00s3aTENbHONM YacTbhIO
00111e00pa30BaTeIbHOrO LHUKIA y4eOHOro IJIaHa OCHOBHOM MpodecCHOHaIbHON
oOpazoBarensHOil iporpammbl CITO (OIIOIT CIIO) B cootBerctBuu ¢ ®I'OC no
npodeccun 19.01.19 Annapatynk-onepaTop NPOU3BOACTBA MPOAYKTOB MHUTAHUS
’KUBOTHOTO MPOUCXOKICHUS.

1.2. leqn n miianupyembie pe3y/ibTaThl 0CBOCHHUS NpeaMeTa

1.2.1. lean npeamera

Copnepxxanue nporpammsl yueonoro npeamera YII.12 Xumus HanpasiieHO
Ha JOCTUKEHUE CIEAYIOMINX LENeH :

- (popMUpOBaHUE Yy CTYACHTOB XMMHUYECKOW COCTABIISIONIECH €CTECTBEHHO -
HAyYHOM KapTHUHBl MHpa KaK OCHOBBI TNPUHATUS PEUICHUH B JKU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYalIUsIX, OTBETCTBEHHOI'O OBEAECHUS B IPUPOIHOM Ccpejie.

3agauu:

- chopMupoBaTh  TNOHMMaHHWE  3aKOHOMEpPHOCTEH  MPOTEKaHUS
XMMHUYECKUX TPOLIECCOB U SBJICHHUIN B OKPYKAWOWIEH Cpelie, LEIOCTHOW Hay4yHOU
KapTUHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHUS MPOBOJUTH PACUETHI MO XMUMHYECKUM (opMysaMm U
YPaBHEHHSAM XHUMUYECKHX pEAKLHd, IIAHUPOBAaTh M HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

- chopMHUpOBaATH HABBIKU IPOBEICHUS XUMHYECKHUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ CcoOOJIIoJiecHueM TpaBuil  0€30MacHOro
oOpareHus ¢ BemecTBaMu niabopaTopHbIM 000PYI0BaHUEM;

- pa3BUTh YMEHHUS aHAJIM3UPOBaTh, OLICHUBATH, MPOBEPITH Ha
JIOCTOBEPHOCTH 1 0000111aTh MHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3INuHbIX

HNCTOYHHUKOB,



- chopMuUpOBaTh yYMEHHUS TPOTHO3UPOBATH IOCJEICTBUS  CBOEH
NEATEIbHOCTH U XUMHUYECKUX MPHUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX
IIPOLIECCOB,;

- chopMHpOBaTh MOHMMAHUE 3HAYUMOCTU JIOCTHIKEHUN XUMUYECKOH
HAyKW ¥ TEXHOJIOTUM JJ1 pa3BUTHUS COLIMATILHOM U TPOU3BOICTBEHHOM chep.

1.2.2. Ilnanupyemble pe3yabTAaThl OCBOCHUSI y4eOHOro mpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

PesynpraTom ocBoenusi yueOHoro mpeamera YII.12 Xumus Ha ypoBHE
cpemHero oOmiero oopasoBaHus B cooTBeTCTBUU ¢ TpeboBanusmu OI'OC CIIO
ABNseTCS (OPMUPOBAHHE U PA3BUTHE COOTBETCTBYIOIIMX OOIIMX KOMIETEHLIMN

(maee OK) wm npodeccuonansubix  kommneteHimi  (manee  IIK).



Koa u HauMeHOBaHHEe

[Inanupyemslie pe3ysbTaThl OCBOCHUS IIPEAMETA

gggr:lfg;\:;:; OO0mue [IpeameTHbIC
OK 01. BeiOupars JIn4HOCTHBIE PE3yIbTAThI TPAXKIAAHCKOIO BOCIIUTAHHUS: OBnanenus YHUBEPCAIbHBIMU y4eOHBIMU
CIOCOOBI pelIeHus 3a1a4 Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3ULIUHU 00YYAIOLIErocst Kak | 03HaBaTEIbHBIMU JNEUCTBUAMU 0a30BbIX
npogeccuoHaTbLHON aKTUBHOTO ¥ OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA; JIOTUYECKUX JCHUCTBUN:
JESTEIBHOCTH OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IpaB U OOS3aHHOCTEH, | CAMOCTOSATENIBHO (bopmynupoBaTh U

MPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTAaM

yBa)KEHHE 3aKOHA U IPaBONOPSAIKA;
MPUHATHE TPATUIMOHHBIX HAIIMOHAIBHBIX, OOIIEYEIOBEYECKUX
T'YMaHUCTHYECKHUX U IEMOKPATHUECKUX [IEHHOCTE;
JIM4HOCTHBIE Pe3yNbTaThl MATPUOTUYECKOTO BOCIIUTAHUS:
c(hOPMHUPOBAHHOCTh POCCUUCKOMN I'pa)KAAHCKOW MJIEHTUYHOCTH,
[aTPUOTU3Ma, YBaXEHUS K CBOEMY Hapoly, 4YyBCTBa
OTBETCTBEHHOCTH Tmepen PoauHO#, ropaocTu 3a cBoW Kpaii,
cBOIO PonnHy, CBOHM A3BIK M KYyJBTYpY, IIPOLIJIOE U HACTOSALIEE
MHOTOHAIMOHATBHOTO Hapoaa Poccuu;
JInaHOCTHBIE pe3yJbTaThl
BOCIIUTAHUS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;
C(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, ATHYECKOIO
MIOBE/ICHNUS;

JIM4HOCTHBIE PE3yIbTATHl ICTETUYECKOTO BOCITUTAHUS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITa,
HAay4yHOTO M TEXHMYECKOTO TBOPYECTBA, CIOPTa, TpyAa U
OOIIECTBEHHBLIX OTHOIICHMI;

JIM4HOCTHBIE Pe3yNbTaThl PUINIECKOTO BOCITUTAHHUS:
c(hOpMHUPOBAHHOCTH 3/I0POBOTO M Oe30mMacHOro0 0Opasza KW3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[J0POBBIO;

TpynoBoro BocnuTaHus:
TOTOBHOCTb K TPy,
Tpynomooue;
JINYHOCTHBIE PE3yNbTAThI 3KOJOTNYECKOTO BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, MOHMMAaHUE
BJIMSIHUSL COLIMATIbHO-D)KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE

JyXOBHO-HPABCTBEHHOI'O

OCO3HAaHUC T CHHOCTHU MACTCPCTBA,

aKTyaJIM3UpOBaTh NPOOJIEMYy, paccMaTpuUBaTh €e
BCECTOPOHHE;

yCTaHaBJIMBAaTh CYIIECTBEHHBIM MpPU3HAK  WJIU
OCHOBaHHUS IS CpPaBHCHMS, KiIacCU(PUKAIUU U
000011IeHHS;

OTpEeNEeATh  IENH  JCSTEIBHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,
BBISIBJISIT  3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SBJICHUSX;

BHOCUTH KOPPEKTUBBI B JIEITEIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLIEHUBATh
PHUCKH TOCTIEACTBUMN JACATEIBHOCTH;

pa3BUBaTh KPEATUBHOE MBIIUICHHE MPHU PEIICHUN
YKU3HEHHBIX TTPOOIIEM.

OsBmaageHus YHUBEPCAIbHBIMU
IM03HABATEIHLHBIMU NENCTBASIMU
HCCIIEIOBATEIILCKUX JICHCTBUM:
BJIQJIETh HaBBIKAMH y4eOHO-HCCIICIOBATEIHLCKON 1
MPOEKTHOMN AESTENbHOCTH, HaBbIKAMHU Pa3peIICHUs
npobrem;

CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHs] MPAKTUYECKUX 3ajad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUS;
OBJIQJICHWE BHUJAMH JICSITEIHHOCTH TIO TOJTYYEHUIO
HOBOTO 3HaHUS, ero WHTEpIpeTalu,
npeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHTYAlHsIX, B TOM YHCJE MPHU CO3JaHUH

3a1aBaTb

y4eOHBIMU
0a30BbIX




NPUPOJHONH W COLMAIBHOW Cpenibl, OCO3HAHWE TJI00AIBHOTO
XapakTepa 3KOJIOrMYECKHX Ipo0ieM;

JImuHOCTHBIC pPE3yiabTaThl HEHHOCTHU HAYYHOI'O [TO3HAHHWA:
C(OPMHUPOBAHHOCTE ~ MHUPOBO33PEHUS,  COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAYKH U OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHPE;

y4eOHBIX ¥ COIUAIBHBIX TPOCKTOB;

(¢bopMUpOBaHME HAYYHOTO THUIA  MBIIUJICHHUS,
BJIAJICHUE HAYYHOM TEPMHUHOJOTHEHN, KIIFOUEBBIMU
HOHSTUSAMH U METOJIaMU;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4U B
o0pa3oBaTeNbHON AESITETbHOCTH M KU3HEHHBIX
CUTYaITUSX;

BBISIBJISITH ~ [IPUYUHHO-CJIEICTBEHHBIE  CBSI3U U
aKTyaJIM3UPOBATh 33J][a4y, BBIJIBUTAaTh TUIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHTBI TUTS
JIOKa3aTeIbCTBA CBOWX YTBEPXKICHUH, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHNUS;

AQHAIM3MPOBATh TIOJYYEHHBIE B XOJAC pEIICHHS
3a/la4il  pe3yibTaThl, KPUTHUECKU OIEHUBATh HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYaIHsIM, OIICHHBATH
NPUOOPETEHHBIN OTIBIT;

pa3zpabareiBaTh IIAH PEIICHUS TPOOJIEMBI C
YU4ETOM aHalu3a HMEIOIIUXCS MaTepHATbHBIX |
HEMaTepHUATHHBIX PECYypPCOB;

OCYIIECTBISTh I[eJIeHanpaBICHHbBI T TTOHCK
MepeHoca CpeACTB M CIOCOOOB  NIEHCTBHS B
npogeCcCHOHATIBHYIO CPEeNYy;

YMETh IMEPCHOCUTh 3HAaHUS B TIO3HABATCIHLHYIO H
MPAKTUYECKYIO0 00TIaCTH KU3HEIEATEIbHOCTH,

yMETb  HUHTETPUPOBaTh 3HAHMUS U3  Pa3HbBIX
MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE uzeu, npejaraTh
OpPUTMHAJIbHBIE MTOJIXO/Ib] U PELIECHMUS;

CTaBUTh MpOOJIEMbl U 3aJayd, JAOIYyCKarollue
aJIbTEpHATUBHBIC PELLICHUS.

OBnanenus YHHUBEpCATbHBIMU y4eOHBIMU
MO3HABATENbHBIMM  JIeHCTBUAMU  pabOTBI ¢

nH(pOpMaITHECH:




BJIQJICTh HABBIKAMHM MOJYYECHUsS HHPOPMALUU U3
WUCTOYHHMKOB Ppa3HBbIX THIIOB, CaMOCTOSATEIHLHO
OCYIIECTBIIATh TIOUCK, aHAJIN3, CUCTEMATHU3AIUI0 U
UHTEPIIPETALNIO HH()OPMAIIUU PA3IMIHBIX BUIOB U
(dhopM mpecTaBICHHUS,

CO3[1aBaTh TEKCThl B pa3IMYHBIX QopMaTax ¢
y4eTOM Ha3HA4YeHHs HWHPOPMALUU U IEIEBOH

ayTUTOpPUH, BBIOMpas ONTUMaIbHYIO  (opmy
MPE/ICTABIICHUS ¥ BU3YAIU3alINN;
OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh

UHPOpPMALIUK, €€ COOTBETCTBHE TPABOBBEIM U
MOpPaIbHO-3THYECKHM HOPMaM;

UCIIONIb30BaTh  CpeACTBA HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTMH B pEIICHHH
KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHLIX u
OpPraHU3allMOHHBIX  3aJa4 ¢ COOJIFOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH 0€30IacHOCTH,
THTHCHBI, PECYpCOCOCPEKEHHUs, TMPaBOBBIX U
9THYECKMX  HOPM, HOPM  HMH(QOPMAIMOHHOU
0e30IMacHOCTH;

BJIAJACTh HAaBBIKAMHAU paCHO3HaBaHI/I${ 1 3alIUThI

uHpopMaLuy, HWHPOPMALMOHHON 0e30MacHOCTH
JTHMYHOCTH.
OK 02. MHcnonw3oBarh | JINUHOCTHBIE pe3ybTaThl IPAXXIAHCKOT'O BOCIIUTAHUS: Osnanenus YHUBEPCAIbHBIMU
CoBpeMEeHHBIE  CpEACTBA | TOTOBHOCTh  TPOTUBOCTOSTH  HICONOTHM  OKCTPEMH3MA, | KOMMYHUKATHBHBIMH JEHCTBUSMHU OOIICHHS:
TIOUCKaA, aHaIn3a U | HallMOHAIN3MA, KkceHo(obuw, JTUCKPUMHHALIUU [0 | OCYHIECTBIATh KOMMYHHKAIMM BO Bcex cdepax
WHTEPIpETAINN COIMAIGHBIM,  PEIIUTHO3HBIM,  PACOBBIM,  HAIIMOHAJIBHBIM | KH3HH,
uHpopMaIuu U | IpU3HaKaM; pacrio3HaBaTh HeBepOasbHbIE CpelcTBa OOIIEHUS,
WH(POPMAIOHHBIE JIMYHOCTHBIE PE3yAbTATHI MATPUOTHYECKOTO BOCTIUTAHHS: MOHWMAaTh  3HAYEHHWE  CONMAIBHBIX  3HAKOB,
TEXHOJIOTUU JUI | IGHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIaM, | Paclio3HaBaTh  MPEANOCBUIKM  KOH(DIMKTHBIX
BBITTOJTHEHUS 3aja4 | ICTOPUYECKOMY W TIPUPOJHOMY HACJEIHI0, TaMITHHUKaM, | CHTyallld ¥ CMATYaTh KOH(IUKTEI,
npodeccuoHaTbHON TpaguusM HapoaoB Poccum, noctikeHusiMm Poccum B Hayke, | BIafeTh pa3iMYHBIMU CHOcOOaMH  OOIIEHUS U
JeSTEeITbHOCTH HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPYAE; B3aMMO/ICHCTBHS;

JInyHOCTHEIE
BOCIIUTAHUSA:

PE3YyIbTAaThI AYXOBHO-HPAaBCTBCHHOI'O

apryMEHTUPOBAHHO BECTH JHMAJIOT, yMETh CMATYaTh
KOH(DJIMKTHBIE CUTYALIUH;
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CIOCOOHOCTh OLIEHUBATh CUTYAllMIO0 W MPUHUMATh OCO3HAHHBIC
pELIEHNs, OPUEHTUPYACH Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

JIM4HOCTHBIE PE3yNbTAThI 3CTETUYECKOIO BOCIIUTAHMS:
CIOCOOHOCTh BOCIIPHHHMMATh pa3jMYHble BHUJBl HCKYCCTBA,
TpaJMLIUd U TBOPYECTBO CBOErO M APYTUMX HApOAOB, OLIYIIATh
SMOLMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

JINuyHOCTHBIE pe3yabTaThl (PU3MUECKOTO BOCTIUTAHMSL:
noTpeOHOCTh B (PM3MUYECKOM COBEPIIECHCTBOBAHUH, 3aHATHUSIX
CIIOPTUBHO-03JOPOBUTEIBHON JEATEIBHOCTBIO;

JIM4HOCTHBIE Pe3yNbTaThl TPYIOBOTO BOCIIUTAHUS:

TFOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOW H
COIIMAIbHOW HANpPaBJICHHOCTU, CIOCOOHOCTh HWHUIIMHUPOBATh,
IUIAHUPOBaTb M CaMOCTOSTENIBHO  BBINOJHATH — TaKylo
NESATEIbHOCTB;

JIM4HOCTHBIE PE3yNbTATHI 3KOJOTHYECKOTO BOCIIUTAHUS:
IJJAHUPOBAHUE M OCYLIECTBIECHUE JECUCTBUH B OKpYKAOLICH
Cpel€ Ha OCHOBE 3HAHUSA LeJIell YCTOMYMBOIO pPa3BUTHUSA
YEJI0BEYECTBA;

JIM4HOCTHBIE PE3yNbTAThl ICHHOCTH HAYYHOI'O IO3HAHMS:
COBEpIICHCTBOBAHUE SA3bIKOBOM M UMTATENbCKON KYJIbTYpbI Kak
CPEICTBA B3aMOJEHCTBUS MEX1Y JIFOJIbMU U TIO3HAHMSI MUPa;

pa3BepHYTO U JIOTUYHO U3JaraTb CBOIO TOUKY
3pEHUsl C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

OBnanenus YHHUBEpCAIbHBIMU
KOMMYHUKAaTHBHBIMH  JICHCTBUSIMM ~ COBMECTHOM
NeSITeTbHOCTH

NOHMMAaTh W  HUCIOJIB30BAaTh  IIPEUMYILECTBA

KOMaHIHOW ¥ MHIMBHIyaTbHON paboThI;

BbIOMpaTh TEMAaTUKy © METOJAbl COBMECTHBIX
NEHUCTBUM ¢ yd4eToM OONIMX HWHTEPECOB H
BO3MOYKHOCTEH Ka)J0ro 4JeHa KOJUIEKTUBA;
IPUHUMATh L€ COBMECTHOW JI€ATEIIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBUS IO
€¢ JOCTHIKCHUIO. COCTaBJIATh IIJIaH JICHCTBHIA,
pacnpenesnsaTh pojid ¢ y4€TOM MHEHUN YYaCTHUKOB,
00CyXJaTh pe3y/bTaThl COBMECTHON paboThI;
OLICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXA0ro
y4yacTHUKAa KOMAaHJbl B OOLIMN pe3yapTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM.

IpeyIaraTb HOBBIE IPOEKTHI, OLEHUBATH HUACU C
MIO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

KOOPJAMHHUPOBATH U BBITIONHATH pabOTy B yCIOBUSX
peaIbHOTO, BUPTYaJbHOTO M KOMOWHUPOBAHHOTO
B3aMMOJICUCTBUS;

OCYILIECTBIIATH ITO3UTUBHOE CTpaTETUYECKOe
MOBEJICHUE B PA3JIMYHBIX CUTYALUSAX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBITh
WHHULMATUBHBIM;

OK 4. D dextruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

JIn4HOCTHBIE PE3yIbTATHI TPAXKIAHCKOTO BOCITUTAHUS
TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIbHOCTh B HHTEpEcax
TPKIAHCKOTO OOIIECTBA, y4acTBOBATh B CaMOYIMPABICHUH B
0011eo0pa3oBaTeIbHON OpraHu3alud U JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

JInyHOCTHBIE PE3yJbTAThl NATPUOTUUECKOTO BOCTIMTAHHUS:
uaeitHas yOexJIeHHOCTb, TOTOBHOCTh K CIY)KCHHIO W 3alIHUTe

OBnaneHuss yHUBEPCAIBHBIMU  PETYJIATHUBHBIMHU
JENUCTBUSMHU CaMOOPTaHU3aLUN:

CaMOCTOATENIBHO OCYIIECTBISATH IT03HABATEIbHYIO
NeSITebHOCTh, BBISBISATH IMPOOJIEMBI, CTaBUTh U
(dhopMynpoBaTh COOCTBEHHbBIE 3a7a4u B
00pa3oBaTeNbHON JESATEIBHOCTH M KU3HEHHBIX
CUTYyalUsIX.
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OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYAbOY.

JInyHOCTHEBIE PE3YJIbTAaThI AYXOBHO-HPAaBCTBCHHOI'O
BOCIIMTAHUA .
OCO3HAHHC JIMYHOTO BKJIaJla B IIOCTPOCHHUC YCTOﬁqHBOFO
Oymymero;

JIM4HOCTHBIE PE3yNbTAThI 3CTETUYECKOIO BOCIIUTAHMS:
yOSKIEHHOCTh B 3HAYMMOCTH JJIsi JIMYHOCTH M OOIIECTBa
OTEUECTBEHHOI0O Y MHUPOBOIO  HCKYCCTBA, OTHUYECKUX
KYJIbTYPHBIX TPAJULMIA U HAPOJHOTO TBOPUYECTBA;

JInyHOCTHBIE pe3yabTaThl (PU3MUECKOTO BOCTIUTAHMS:

aKTUBHOE HEITPHUITHE BPEAHBIX TNPUBBIYEK M HWHBIX (opMm
IPUYMHEHUS Bpeaa PU3NYeCKOMY U IICUXHUUYECKOMY 3/10POBBIO.
JIn4HOCTHBIE PE3yabTATHl TPYAOBOIO BOCIIMTAHUS:

UHTEpeC K  pa3nuuHeiM  chepam  mpodeccHoHaNbHOM
NEeSTeIbHOCTH, YMEHHME COBEpLIAaTh OCO3HAHHBIA  BHIOOD
Oyayumieit mpodeccun W peanu30BBIBATH  COOCTBEHHBIC

YKU3HECHHBIC IIJIaHBI,
JIn4HOCTHBIE PE3YIbTATHI YIKOJIOTHYECKOTO BOCIIUTAHUS:
AKTUBHOE  HENpHUATHE  JIEUCTBUHM,  NPUHOCSIIUX
OKpY>Karollen cpere;

JIN4HOCTHBIE PE3yabTaThl IEHHOCTH HAYYHOT'O TIO3HAHUS:
OCO3HaHUE LICHHOCTH HAy4YHOH JEATECIBHOCTH, TOTOBHOCTH
OCYLIECTBIIATh IIPOECKTHYIO u HCCIIEN0BATENBCKYIO
NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

Bpel

CaMOCTOATEJIBHO  COCTABJIATh  IJIAH  PELUICHUS
npoOjaeMbl € Y4eTOM HMEIOIIUXCA PECypCOoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH.
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM.

pacMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE
JMYHBIX IPEIITOYTEHUMN.

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €T0,
OpaTh OTBETCTBEHHOCTb 3a PELICHHUE.

OLICHUBATh IPUOOPETEHHBIN OMBIT.

Croco0CTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO
IMIMPOKOM 3pyIUIIMU B pa3HbIX 00JACTSAX 3HAHUM,
IIOCTOSIHHO TIOBBILIATH CBOW 00pa3oBaTeNbHBIN U
KYJIbTYpPHBI YPOBEHB.
OBnaneHuss yHHUBEpCAJIbHBIMU
JIEUCTBUAMU CAMOKOHTPOJIS:
JlaBaThb OLICHKY HOBBIM CHUTyalusM,
KOPPEKTUBBl B JE€ATEIbHOCTB,
COOTBETCTBUE PE3YJIBTATOB LIEISM;
BJIaJIETh HaBBIKAMM IO3HABATEJIbHOM peQuieKcuu
KaK OCO3HAaHHsS COBEpPIUAEMBIX JEHCTBHU U
MBICJIIUTENIBHBIX TIPOLECCOB, HMX pe3ylIbTaTOB U
OCHOBAaHHIA;

WCIIOJIb30BaTh TNpPUEMbl peQieKCUM Ji OLIEHKH
CUTYyalllH, BBIOOpA BEPHOTO pEILICHHUS.

YMETb OLICHUBAaTb pPUCKM M  CBOEBPEMEHHO
IIPUHUMATD PELICHUS 110 UX CHUKEHUIO.

PEryJIITUBHBIMU

BHOCHUTD
OLICHUBATh

OK 07. ConelicTBOBATHL
COXPAHEHHUIO
OKpY>Karollen cpelibl,
pecypcocOepexreHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
IIPOU3BOJICTBA,

s dexTrBHO

JImuHOCTHEIC PE3YIBTATHI I'PAKIAHCKOTO BOCITUTAHUSA:

YMCHHC B3aHMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBHUH C UX q)yHKHI/ISIMI/I 1 Ha3HAYCHUEM,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ ACATCIIBHOCTH.
JIngHOCTHEIE PE3YyIbTAaThl AYXOBHO-HPAaBCTBCHHOTI'O
BOCIIMTAaHHA:

OTBCTCTBCHHOC OTHOHNICHUC K CBOUM pPOIUTCIIAM U (I/IHI/I)
ApyrumM  4jJ€HaM CEMbHM, CO3JaHHMIO CEMBU Ha OCHOBEC

OBnafeHuss YHUBEPCATBHBIMH  PETYJISATHBHBIMA
JeMCTBUSAMHU SMOIIMOHAIIBHOT'O MHTEJJIEKTA!
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CHOCOOHOCTH
MOHMMAaTh CBOE€ HMOIMOHAIBHOE COCTOSHUE,
BUJCTh HAINPABICHWS Pa3BUTUS  COOCTBEHHOM
SMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e€;
CaMOpeTyIHPOBAHMUS, BKJIFOYAIOIIETO
CaMOKOHTPOJIb, yMEHHue NPUHUMATD
OTBETCTBEHHOCTbH 32 CBOE ITOBEJCHUE, CHOCOOHOCTD
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JIEVCTBOBAaThH B
YPE3BBIYANHBIX CUTYAIHSIX

OCO3HAHHOTO MPHUHATHS LEHHOCTEM CEMEMHOW JKU3HH B
COOTBETCTBHUU C TPaauLUAMHU HapoaoB Poccuu;

JInyHOCTHBIE PE3YNABTATHI ACTETUYECKOTO BOCIIUTAHHUS:
TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIaX HMCKYCCTBa,
CTPEMJIEHUE MPOSABIIATH KAUECTBA TBOPUECKON JTUYHOCTH;
JInuHOCTHBIE PE3yabTaThl TPYAOBOTO BOCIIUTAHUS:

TOTOBHOCTb u CIIOCOOHOCTb K  oOpa3oBaHMIO u
caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU.

JInyHOCTHBIE PE3YIBTATHI SKOJIOTMYECKOTO BOCIIUTAHUSA:
YMEHHE MPOTHO3UPOBATh HEOIATONMPUATHBIE SKOJOTHYECKHE
MOCIEACTBUS MPEAIPUHUMAEMBIX JICHCTBUM, IPEIOTBPAILATH
UX;

pacuMpeHue
HaIlpaBJIEHHOCTH.

OIIbITa JACATCIIBHOCTH 3KOJIOTMYCCKOM

aalnTUupoOBaTbLCA K SMOLUOHAJIbHBIM U3MCHCHUAM U
IMPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBALIHH, BKJIIOYAIOIIEN
CTPEMIICHHE K JOCTHXKCHHIO LEIM U YCIIEXY,
ONTUMU3M, WHULAATUBHOCTb, yMeHue

,Z[CﬁCTBOB&TB, HCXOoasda U3 CBOUX BOSMO)I(HOCTeﬁ;
OMIIaTHUH, BKJIIO‘IaIOHIGfI CIIOCOOHOCTh MOHUMATH
OMOIMOHAJIBHOC COCTOAHHUE MOPYIruxX, Y4YHUTHIBATh
€ro pu OCYHICCTBJIICHUHN KOMMYHUKAIUH,
CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHULIO,
CcoMaJIbHbIX HAaBbIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH
BBICTPAMBATh OTHOWICHUSA C JAOPYIrHMU JIFOAbMU,

3a00THTBCS, TPOSIBISATH HMHTEPEC U pa3periarh
KOH(JIUKTBI.
OBnaneHuss yHHUBEPCATHHBIMU  PETYISATHBHBIMH

JICHCTBUSIMU TPUHSITUS Ce0s1 ¥ IPYTUX JIHOICH:
HpI/IHI/IMaTI) CC6$I, IIOHHUMasaA CBOU HCOOCTATKHU H
JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTHI JPYTHUX JIIOACH
IIPU aHAIKM3€E PE3YNIbTAaTOB AEATEIbHOCTH;
MPU3HABATH CBOE MIPABO W MPABO JPYTHUX JIOJCH Ha
OIIIMOKH,

pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HIIAN
JPYTOro 4eIoBeKa.

K 1.1.
TEXHOJIOTHYECKHE

orepaluy Mo YCTPaHEHUIO
HEHCIIPaBHOCTEH B paboTe

BrimonHATh

TEXHOJIOTHIECKOTO
o0opynoBaHus, CUCTEM
0e30MmacHOCTH u
CUIr'HaJIn3a1uu,
KOHTPOJILHO

- AaHaJIM3UpPOBATH IIOJYYCHHBIC B XOAC PCHICHUA 3aJadyn
AOCTOBCPHOCTb, KPUTHUYCCKH OLCHUBATH HUX IPOTrHO3UPOBATH
HU3MCHCHHUEC B HOBBIX YCIIOBUAX;

- YMCThb NEPCHOCUTDH 3HaHUA B IO3HABATCJIIbHYTO n
IMPAKTUYCCKYIO obOnacTu KHU3HCACATCIIbHOCTH,

- YMCTb HUHTCTPUPOBATL 3HAHWUA U3 PA3HBIX HOPCIAMCETHBIX
O6J'IaCTeI\/'I; BBIIBUT'aTb HOBBIC UCHU, IpCajiaratb OpUruiHajJlbHBIC
MOoAXOAblI U pCHICHUSA

yMETh COOJIIOAATh TpaBUjia MOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS
CBOETO 3J0pOBbS; YYUTHIBATH  BO3JCUCTBUS Ha

JKUBBIE OPraHU3Mbl  OIPEIECICHHBIX  BEILECTB,
HCIIONB3YS NTOKA3aTeNN MPEAECIIBHON TOMyCTUMON
KOHIICHTPALINH;

- YMEeThb HCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JIJIS
NPUHATUS TPAMOTHBIX pelIeHuH mpobieM B
CUTYaIUsX, CBSI3aHHBIX C XUMHEH;
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M3MEPUTENBHBIX MTPUOOPOB
u aBTOMATUKH Ha
aBTOMAaTU3UPOBAHHBIX

TE€XHOJIOTUYECKUX JIMHUAX
IIPOU3BOJCTBA IIPOJYKTOB

MMATAaHUSI n3
pPacCTUTEJIBHOTO CBIPbSl B
COOTBETCTBUU c
JKCIUTyaTalMOHHOU
JOKYMEHTalueu
IIK 1.2. [TpoBoauts | [IpousBomuTe JabopaTopHble HCCIEAOBAHUS KauecTBA U |- YMETh  CaMOCTOSITENIbHO  IUIAHUPOBaTh U
TeXHHYECKHE HaOMoeHus | 6e30macHOCT  10Ty(paOpUKaTOB M TOTOBBIX IPOAYKTOB B | IPOBOANTH XUMHYCCKHI KCIICPUMCHT.
3a XOJIOM | U3TOTOBIIEHUH XJI€O0OYIOUHBIX HW3JICIHA. -  YMCTb IIPpOTrHO3UPOBATH, aHAJIM3UPOBATH U
TeXHOIOIMUYECKOro OLIEHUBATh c MO3UINHI BKOHOFI/IT’IGCKOI/I
0e30MacHOCTH MOCJIEACTBUSI OBLITOBOH Hu
npoiuecca  MPOU3BOJICTBA .
5 606 MPOU3BOJICTBEHHON  JIESATEIBHOCTH  YeNIOBEKa,
xjieba, XyiIe00OyIOUHBIX N N
’ Y ’ CBSI3aHHOM C mepepadOTKOi BEIIEeCTB;
MaKapOHHBIX )54

KOHAUTCPCKUX 15631 (S0 0704

-MCIIOJIb30BaTh MOJYYEHHbBIC 3HAHUA JUISl IPUHATHS
TPaMOTHBIX pEIIEHU TpodlieM B CHTYyaIUsX,
CBSI3aHHBIX C XMMHUEH;
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1. O0bem yueOHOro npeamMera M BUAbl y4eOHO padoThI

Bun yuebnol paboThl O0Bem B yacax

O06beM 00pa3oBaTeNbHON MPOTrpaMMBbl y4EOHOTO TIPeIMEeTa 200

BT. Y.

1. OcHoBHOE conep)kaHre 133

BT. .

TEOPETUIECKOE O0yUCHUE 40

MPAKTHUYECKHUE 3aHATHUS 63
71a00paTOPHBIC 3aHATHS 30

BT. ..
[IpodeccnonaibHO — OPUEHTUPOBAHHOE COJEPIKAHIE 32

(coiepkaHue MPUKJIATHOTO MOYJIST)

BT. Y.

TeopeTuyeckoe o0yueHue 6
MIPaKTUYECKHUE 3aHITUS 16
J1ab0paTOPHBIE 3aHATHS 10
2.CamocTosiTenbHas padoTa 00y4daroIerocs 67

ITpomerxyTouHas arrecranus B hopMe SK3aMeHa 8
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2.2. TemaTu4yecKkui IJIaH U coAep:kanue ydyeOHoro npeamera YII.12 Xumus

O0bem yacoB Kompr
Haumenosanu KOMIICTECHIIN
¢ Pas/IesIoB i Copneprkanue yueOHOro MaTepuaia, 1abopaTopHble U IPAKTUYECKHUE 3aHATHS, i,
oM KOHTPOJIbHBIE paOOTHI, CAMOCTOATEIbHbIE PA0OTHI T3 | 113 | JI3 | CP PEsyIIHTATOR
OCBOEHUS
1 2 3 4 5) 6 7
1 cemectp
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 4 4 6
Tema 1.1 Conep:xanue yuyeOHOro marepuasia: CoBpeMEHHAass MOJEIb CTPOEHHUs aToMa. DJIEKTPOHHAS
Crpoenue KoHurypanus aroma. Kiaccuduxamus XHMHUYECKHX OIEMEHTOB (S-, P-, O-37eMeHTHI).
ATOMOB BanentHble asekTpoHBl.  BajeHTHOCTh. OJEeKTpOHHas MNpUpoJa XUMHUYECKOM  CBs3M.
DJeKTPOOTPHUIIATEIbHOCTD. KOBaIeHTHAS CBSI3b, €€ PA3HOBHIHOCTH M MEXaHH3MbI 0OpasoBanus | 4
XUMHIHCCKUX | (0GMeHHBIH M IOHOPHO-AKIENTOpHEIA). MoHHas cBs3b. MeTamnnueckas cBs3b. BopopomHas
SJIEMCHTOB M | cg3p. MeXMOJICKYJISIpHBIC B3aUMOJICHCTBUSA. 130TOMBI, OCHOBHOE U BO30YKICHHOE COCTOSTHHE
npupona aToma, ruOpuan3alrs aTOMHBIX OpOuTaIei
XUMHYECKUX IIpakTuyeckoe 3ansitue Ne 1 CocraBienne 3JeKTPOHHO-Tpaduyeckux Gopmy.a
cBsi3eit 3J1eMEeHTOB, XUMH4YeCKUX (PopMYy.JI OK 01
Pemlenne mnpakTUYecKMX 3aJaHUM Ha COCTaBJIEHHE 3JIEKTPOHHO-rpaduyeckux (HopMyn
aneMeHToB 1-4 mepuonoB. Pemienue 3amanuii Ha MCHOJIb30BAaHUE XUMHUYECKON CHUMBOJIUKH U
Ha3BaHUM COEIUHEHHMH II0 HOMEHKIIAType MEXAYHApOJHOIO COKH3a TEOPETUYECKON U 2
NPUKIAJHON XMMHUUM W TPUBUAIBHBIX HA3BaHUW [UIsI COCTaBICHHUS XUMHUYECKUX (POpMYI
JIBYXaTOMHBIX COE€UHEHUH (OKCHIOB, CYIb(UIO0B, TUIPUIOB U T.I.) U JPYTUX HEOPraHUUYECKUX
COEIMHEHUH OTAEIBHBIX KIacCOB.
CamocrositenbHas padora Ne 1 PaGota ¢ nutepatypoil u HTepHeT-pecypcamu, MOATrOTOBKa 5
COOOLIeHNH U Mpe3eHTaLuil 110 TeMe «ATOM, MEXaHU3M 00pa30BaHUS XUMUUECKUX CBSA3CH.
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Tema 1.2.
[Tepuonuueck
Wil 3aKOH U
tabmuma J[. 1.
MemneneeBa

IIpakTyeckoe 3ansaTue Ne 2 [lepuoguyeckasi cucTeMa XMMHYECKHX 3J1€eMEHTOB

JI.A. MenaeneeBa

®uznueckuil cmbica Ilepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHMMHYECKHUX JJIEMEHTOB, O0pa3yeMbIX HMH MPOCTBIX U CIIOKHBIX BELIECTB B
COOTBETCTBUU C IIOJOXEHUEM XUMHUYECKOro »3iemeHTra B Ilepuoguueckoir cucrteme.
MupoBo33peHueckoe M HaydyHoe 3HaueHue Ilepuommueckoro 3akona J[.MI. MeHneneena.
ITporuo3sst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHUK Ha XapaKTEpPU3aLUIO
XUMHUYECKHUX AJIEMEHTOB «MeTtannnueckue / HEMETAJUIMYECKUE CBOIICTBa,
3JEKTPOOTPHULIATEIBHOCTh U CPOACTBO K JIEKTPOHY XMMHUYECKHMX 3JIEMEHTOB B COOTBETCTBHUE C
UX DJIEKTPOHHBIM CTPOCHMEM M TMOJOXEHHUEM B NEPUOAMYECKON CUCTEME XHUMHUYECKUX

sneMeHToB .M. MeHaeneeBay.

CamocrositenbHas padora Ne 2 Pabora ¢ nuteparypoil u MHTepHeT-pecypcamu, IOJArOTOBKA
coOOLIeHNH W mpe3eHTaUMd 1O Teme «3HadeHHs MEepPUOANYECKOro 3aKOHAa [UIs HAyKH».
CocraBnenue KapTO4YCK C XUMUUYCCKHUMHU IJICMCHTAMHA U UX XAPAKTCPUCTUKU.

OK 01- OK
02

Pa3zpen 2. Xumu

YEeCKHE peaKIuu

Tema 2.1.
Turnsr
XUMHYECKUX
peakuuii

Copepxxanue yueOHOro MaTepuaJa:

Knaccupukamuss w THIIBI XMMHUYECKHX pEaKIUi C Y4acTHEM HEOPraHWYECKHUX BEUIeCTB.
KonnyectBeHHble OTHOIIEHUS B XUMHMU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHU H
pacueTsl 1o ypaBHEHHUSM XHMHYECKHX peakiuil. Moip Kak eIWHHIIA KOJMYECTBAa BEIIECTBA.
MossipHas Macca. 3aKOHBI COXpaHEHHsI MacChl M SHEpruu. 3akoH ABorajapo. MomspHblid 00beM
ra3oB. OTHOCHTEIbHAS TUIOTHOCTH T'a30B.

Peakiun KomImiekcooOpa3oBaHUS € Yy4YyaCTHEM HEOpPraHMYECKHUX BeIIeCTB (Ha mpumepe
THJIPOKCOKOMITJIEKCOB IIMHKA U ATFOMUHHS).

OK 01
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IIpakTyeckoe 3ansaTue Ne 3 CocTaBiieHHe ypaBHeHHI peaKIHil COeANHEHUsI, PA3JI0KeHH,
3aMellleHus1, O0MeHAa. YpaBHeHHMSI PeaKkuWil TOpeHHusi, MOHHOr0 O0MeHAa, OKMCJEHMS -
BOCCTaHOBJICHUs. PacueTHble 3aga4n.

Pacyer KOIMYECTBEHHBIX XapaKTEPUCTUK MCXOAHBIX BEILIECTB M NPOAYKTOB peakuuu. Pacyer
KOJIMYECTBEHHBIX XapAKTEPUCTUK IPOAYKTA PEAKLIMU COCIUHEHUS, €CIM OJHO U3 BEILLECTB J1aHO
B M30BITKE W/WIM CONEPKUT IpuMecH. Pacuer MaccoBoii uin 00bEMHOM O BBIXOJA MPOIYKTa
pEaKLMU COEAMHEHHUS OT TEOPETUYECKH BO3MOXKHOIO. Pacuer 0OBEMHBIX OTHOLIEHHUH TIa3oB.
PacueT macchl (00beM, KOJIMYECTBO BEILECTBA) MPOJYKTA PEAKIMH, €CIIM OAHO U3 BEILECTB JAaHO
B BU/JIE PACTBOpA C OIIPEIEICHHON MaCCOBOM 10JIEH PaCTBOPEHHOIO BELIECTBA.

IIpakTuyeckoe 3ansaTHe Ne 4 YpaBHeHHs OKMCJICHUA-BOCCTAHOBJICHHUS. DJIEKTPOJIN3.
Crenenp okucinenus. OKHCIUTENb U BOCCTAaHOBUTENb. OKHCIUTEIBHO- BOCCTAHOBHUTEJIbHBIC
peakuuu B IPUPOJE, IPOU3BOJACTBEHHBIX IIpOLIECCAX U KU3HEAEATEIbHOCTU OPIraHHU3MOB.
OKHCIUTEIHLHO-BOCCTAaHOBUTEIbHBIN noreHuuaia Cpcabl. CocraBienue H YpaBHHUBAHUC
OKHUCIUTCIIBHO- BOCCTAaHOBHUTCIBbHBIX peaKHI/Iﬁ MCTOAOM JBJICKTPOHHOT'O Oamanca. TunuunHbie
HEOPraHUYECKNE OKUCIIUTENN U BOCCTAHOBUTEIH. DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJIEH.

JladboparopHoe 3ansaTme Ne 1 M3ydeHue CBOWCTB IO THIAM XHMMHYECKHUX PeaKIUi.
Peakuum 3ameiieHusi MeJH Kejie30M B pacTBOpe MeIHOI'0 Kylnopoca.

CamocrositenbHas padora Ne 3 PaGota ¢ nutepatypoii u HTepHEeT-pecypcamu, MOATOTOBKA
cooOmieHut u mpe3eHTanuii 1o TeMe «lIpupoma XUMHYECKUX peaKIHid. DIEKTPOIU3Y.
Odopmnenne 1abopaTopHO-TIPAKTHUECKON pabOThI, MOATOTOBKA K 3aIlIHTE.

Tema 2.2.
ONeKTpOoNIuTH
yeckas
JIACCOLHAITUS
1 MOHHBIN
oOMeH

Conep:xaHue y4eOHOro marepmasa: Teopus 3JICKTPOIUTHYCCKOM auccolmanuu. Peakiun
HOHHOTO OoOMeHa. COCTaBlieHHE peaKkIMii HOHHOTO OOMEHA IyTEeM COCTaBJICHHS WX IMOJHBIX U
COKpAIIIEHHBIX MOHHBIX ypaBHeHUU. ['mIaponu3 coneld. 3HaueHHE TUAPOJH3a B OHOJOTHUECKUX
0OMEHHBIX TIporieccax. [[puMeHeHne THAPOIIM3a B IPOMBIIUICHHOCTH.

JlabopaTopHuble 3ansitust Ne 2 Peaxkuum ruaposusa.

HccnenoBanue cpesl pacTBOPOB coiel, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMH NMPOTOIUTAMU, U
UX peaklui ¢ pacTBOpamM Ieiaoyd M kapOoHarta Harpus. CocTaBlieHUE peaklMi TUAposIn3a
COJIEH.

OK 01

IIpakTuyeckoe 3ansitue Ne 5 CTpoeHue BeliecTBa U XUMHUYeCKHe PeaKIHH.
KonTtpoabsnas padora 1
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CamocrosiTeibHasi padora Ne 4 PaGora ¢ nutepaTypoit 1 MHTepHET-pecypcaMu, MOATOTOBKA
cooOmieHudd u mpeseHtanuii mo Teme «lwmapomu3». OdopmieHue gabopaTopHON pabOTHI,
MOJArOTOBKA K 3alllUTE.

Pa3zpgen 3

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelEeCTB

10

Tema 3.1.
Kiaccudukai
us,
HOMEHKJIATYP
a M CTPOCHUE
HEOPraHUYECK
HX BEIIECTB

Copepxxanue ydeOHOro marepuaJsa: Ilpeamer Heopranuueckod XumMuu. BzanMocBs3b
HeopraHuueckux BemiecTB. Kiaccudukanus HeopraHudeckux BeuiecTB. IIpocTele U cloKHbIE
BenlecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCUABI, KHCIOTHI, COJIH).
HomMmenkinarypa v Ha3BaHUE HEOPraHWYECKUX BEIECTB UCXOAS U3 UX XUMHUYECKOH (OPMYIIbI UIIH
COCTaBJICHUE XUMUYECKOH (hOpMYJIbl MCXOAS M3 HA3BAaHHWS BELIECTBA MO MEXKIYHAPOJHOM WU
TPUBUAJIBHON HOMEHKJaType. MexMoneKkynspHsle B3auMoAeicTBusA. Kpucramioruaparsl.
Kpucranmuueckne u amMopgHBIE BEIIECTBA.
KPUCTAJJIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJISIpHasi, MOHHAsI, METaNINYecKas). 3aBUCUMOCTh

ArperatHble COCTOSIHUSI BEIIECTBA. Turnbl
(bu3MYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTATUYECKON pemeTKu. [IpuunHbl MHOTr00Opa3us
BemecTB. COBpEeMEHHBIE MPEACTABICHUS O CTPOCHUHM TBEPJBIX, JKUIKUX M Ta3000pa3HbIX
BeecTB. JKuakue KpucTaibl.

IIpakTuyeckoe 3ansaTHe Ne 6 3amaum Ha MaccoBblIe J0JIM XMMHYECKOI0 3JieMeHTa B
MoJiekyJie. CoctaBiieHHe XUuMHYeCKHX (opmy.r.
Pemenue 3amau Ha pacuer MaccoBOM a01M (Macchl) XUMHUYECKOTO 3J€MEHTa (COETUHEHUS) B
MoJekyiae (cmecu). PerieHue npakTHMYecKMX 3aJaHUM MO KiaccH(UKalMU, HOMEHKJIAType |
XUMHUYECKMM (QopMyJlaM HEOPraHMYECKHX BEIIECTB pa3IWYHBIX KJIaccoB (Ha3bIBaThb U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEENATh IPUHAUIEKHOCTD K KJIAcCy).
Hcroununku xumuueckoil wuH@opmanuu (HayyHas M YydeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBoil uHpopmaiuu, cetb MHrepner u npyrue). Iloumck wuHpOpmanuu 1o
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

CamocrosiTeibHasi padora Ne 5 PaGota ¢ nutepatypoit 1 MHTepHeT-pecypcaMu, MOATOTOBKA
cooOu1eHnit 1 npe3eHTaruii no reme «IIpocTbie U CIOKHBIE BEIIECTBAY.

OK 01- OK
02

Tema 3.2.
dusnko-
XUMHUYCCKUEC
CBOMCTBA

Conepxxanue yyeoHoro marepuana: Metamisl. OOume gundeckie U XMMHUECKHUE CBOMCTBA
MeTtayioB. CrocoObl TMONy4YeHHs. 3HAU€HHWE METalIoOB W HEMETalNIoOB B TMpUPOAE U
KU3HEACSITEIIPHOCTH YEeJIOBEKa W OpraHn3MoB. Koppo3usi MeTaiioB: BHIBI KOPPO3UH, CIIOCOOBI

3alIUTBI MCTAJJIOB OT KOPPO3HHU.

OK 01- OK
02
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HCOPTraHN4YCCK
HUX BCUICCTB

Hemeramner. O6mme pusuveckre U XUMUYECKHE CBOMCTBA HEMETAJIOB. TUIMYHBIE CBOMCTBA
meramioB IY— YII rpynn. Knaccudukanmss m HOMEHKIATypa COSAMHEHUH HEMETAILIOB.
KpyroBopoTbl OMOTr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

JladopaTopHoe 3ansitue Ne 3 XuMu4ecKkHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BellecTB (OKCH/I0B, THAPOKCUI0B, KHCJIOT, CoJeil U Ap.).

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX BEILIECTB, BOAOPOIHBIX COCTMHEHUH, BBICILINX
OKCHUJIOB U THJIPOKCHJIOB.

IIpakTuyeckoe 3anHsitue Ne 7 YpaBHeHHs] XHMHUYECKHX pPeaKIUil ¢ y4acTHEM MPOCTbIX H
CJI0’KHBIX HEOPraHUYEeCKHUX BellecTB.

CocraBiieHHEe YpaBHEHMM XHMHYECKUX pEakUUd C ydyacTUEM MPOCTBIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUIOB METAJUIOB, HEMETA/NIOB W aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAHMHA M aM(OTEPHBIX THIPOKCHIOB, HEOPTAaHHMUECKUX COJICH,
XapakTEepU3yIOIIUX MX CBOMCTBA. PelieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX
3aIlaHHﬁ Ha CBOWMCTBA U MOJIYUYCHHUEC HCOPTAaHNYCCKUX BCIICCTB.

JladoparopHoe 3ansaTue Ne 4 CpoiicTBa MeTa/l10B M HeMeTa L10B. Ilosryuyenue razos.
HccnenoBanre (U3NYECKHMX M XUMHUYECKHX CBOMCTB META/JIOB U HeMeTayioB. PemeHue
AKCIIEPUMEHTANIbHBIX 3a/a4 110 CBOMCTBAM XUMHYECKUM CBOMCTBAM METAJIJIOB U HEMETAJIIOB, 110
Pacno3HaBaHUIO U MOJIYYEHHUIO COETMHEHUI METAIJIOB U HEMETAJIOB.

CamocrositesbHass pabora Ne 6 Pabora ¢ nuteparypoit u HTepHeT-pecypcaMu, moJAroToBKa
cool1eHuit u npe3eHTanuii mo remMe «Mertamisl U HemeTauib». OdopmiieHue 1abopaTopHO-
NPaKTUYECKON pabOTHI, IIOATOTOBKA K 3aIIUTE.

Tema 3.3.
[TpousBoacTs
0
HEOPraHu4yecK
HX BEIIECTB.
3HaueHue U
MIPUMEHEHHE
B OBITY U Ha
MIPOM3BOJICTBE

Conep:xanue ydeOHOro marepuana: OOmiye MpeacTaBiIeHHUs O IMPOMBILIUIEHHBIX CIIOCO0ax
MOJIyYEHUs XMMHUYECKUX BELIECTB (Ha MpHUMepe MPOM3BOACTBA aMMHAKa, CEPHOM KHUCIIOTHI).
YepHas u nBerHas MeTtanyprud. IIpakTuueckoe NpHMEHEHHE 3JIEKTPOIM3a A IOJYyYEHHS
LIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METauIoB W amoMuHusA. CTeKIo U CHIMKaTHas
MPOMBINIIEHHOCTh. [IpoGiaemMa 0TX0A0B U TOOOYHBIX MTPOJYKTOB.

OK 01- OK
02

Pemenne npakTuko-OpuEHTHPOBAHHBIX 3aJlaHUN O POJIM HEOPraHWYECKOW XMMHMM B Pa3BUTHUU
MEOUIINHEBI, CO3JaHUHN HOBBIX MaTcpHralioB (B CTPOUTCIIBCTBC nu ap. OTpacisax
IPOMBIIIJICHHOCTH), HOBBIX HCTOYHUKOB JHEPruM (AIbTepPHATUBHBIE HCTOUYHUKU DHEPTUHU) B
pelIeHnr TpobieM IKOJIOTUYECKOM, SHEPreTHUECKOM U MUIEBOM 0€30IacHOCTH.
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IIpakTnyeckoe 3ansaTHe Ne 8 CBolicTBa HeOPraHMYeCKHX BellecTB.
KonTpoasHnas padora 2

CamocrosiTeibHasi padora Ne 7 PabGota ¢ nutepatypoit 1 MHTEepHET-pecypcaMu, MOATOTOBKA
cooOuIeHni 1 npe3eHTanuii no reme «Ipon3BoICTBO HEOPraHMUECKUX BEILIECTB.

Paznea 4. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TMIPOTEKAHUSI XHMHYECKHX
peakuuii
Tema 4.1. | Copep:xxanue y4yeOHOro matepuana: Xumuuyeckue peakiuu. Knaccudukanms XUMHYECKHX
Kunernuecku | peakuuii: mo ¢a3oBoMy cocTaBy (TOMOI€HHbIE M TETEpOreHHbIC), 10 HCIOJIb30BAHUIO
e KaTajau3aTopa (KaTaIMTUYECKUE U HEKATAIUTUYECKUE).
3aKOHOMepHO | CKOpOCTh peakLuu, €€ 3aBHUCUMOCTh OT pa3IM4HbIX (DAKTOPOB: HPUPOABI PEarupyroIux
CTH BCIICCTB, KOHIICHTPAIIMH PEarupyrolux BemecTB, Temmneparypsl (mpaBwio Bant-I'odda),
IIPOTEKAHUS IUIOINAAM PEAKLIMOHHON IMOBEPXHOCTH, HAJIMYUS KaTanuzaropa. Poib kartain3atopoB B pUpoje
XMMHMYECKHX | U TPOMBILIUIEHHOM IPOU3BOJCTBE. OHEPrusl aKTUBallMU. AKTHBUPOBAHHBIM KOMILJIEKC. OK 01- OK
peakuui Karanuzatopse! n karanus. Poib kaTain3aTopoB B IPUPOJIE U POMBILUIEHHOM IIPOU3BOJICTBE 02
JlabopaTopHoe 3ansaTHe Ne 5 U3yueHne 3aBHCHMOCTH CKOPOCTH PeaKIHU OT Pa3JIM4YHBIX
dakrTopos
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PakTOpoB, BIMSIOMIMX HAa
MU3MEHEHNE CKOPOCTH XMMHUYECKON PEaKIIUH.
CamocrositenbHas padora Ne 11 TlogroroBka cooOuieHus! (KOMIBIOTEPHOM MPE3EHTAMH) 110
Tteme: «CKopocTh XuMHUecKol peakuuu». OdopmiaeHue 1abopaTopHO-IPAKTUYECKOH padoThI,
MOJrOTOBKA K 3alllUTE.
Tema 4.2. | Conep:xxanue y4eOHOro MaTepuaja:
Tepmonnuam | Knaccudukanus XUMHYECKUX peaklMii: MO TemioBoMy dddekty (3K30TepMUUYECKHE,
WYECKHE SHIOTEPMUYECKHE), TI0 00patuMocTH (oOpatumMblie U HeoOpaTumbie). TeruoBbie AP GHEKTHI
3aKOHOMEPHO | XUMHYECKUX peakuuid. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuid. XHMHYECKOe OK 01- OK
CTH paBHOBECHE U €r0 CMEIICHHE MO/l ACUCTBUEM Pa3InYHbIX (PAKTOPOB (KOHIIEHTpAIUSI pEareHTOB 02
IIPOTEKAHUS WIM TNPOAYKTOB PEAKIUH, NaBJICHHUE, TeMIlepaTypa) Ul CO3JaHMsI ONTHUMAJIbHBIX YCIOBHU
XMMHMYECKHX | MIPOTEKAHMUS XUMHUYECKUX mpoueccoB. [loHarue o6 sHTanbnuu u >HTponuu. DHeprus ['ubdOca.
peaxuil. 3axoH ['ecca u criencTBus u3 Hero. Posib cMeleHust paBHOBECHUS B TEXHOJIOTMUECKUX MPOIIECCax.
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PaBHoBecue IIpakTyeckoe 3ansaTue Ne 9 Ilpunuun Jle latenve. Bausinne pa3in4yHbIx (pakTOpoB HA
XMMHMYECKUX | H3MEHEHHEe PABHOBECHS XMMHMYECKHX peakuuil. 3aKOH JeHCTBYIOIIUX MAaCC U KOHCTAaHTA
peakuuit XHMHY€eCKOr0 paBHOBECHSI.
PacdeTsl paBHOBECHBIX KOHLICHTPALMK pearupyroIluX BEUIECTB U IPOAYKTOB peakuuil. PacueTsl
TEIUIOBOTO (P PeKTa peaKIIHH.
Penienne mpakTMKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npuMeHeHue npuHnuna Jle-Illarense ns
HAXOXKJICHUS HAIPaBJICHUS CMEIIECHUS PABHOBECHS XMMHUECKOW peakIMy U aHAIu3 (akTOpOB,
BIMAIONIMX HA CMEIIEHUE  XHMHUYECKOTO PAaBHOBECHS.
JlabopaTopHoe 3ansaTue Ne 6 M3yueHme BIMSIHMS Pa3jn4yHbIX (GaKTOPOB Ha CMelleHHe
XHMHY€CKOr0 pAaBHOBECHS.
IIpakTnyeckoe 3aunsitue Ne 10 CkopocTh XHMHYECKOH PpeakuuH W XHUMHYECKOe
paBHoBecue. KonTpoabHasi padora 3
CamocrositenbHas padora Ne 12 IloaroroBka cooOuieHus: (KOMIIbIOTEPHON MPE3EHTALMH) 10
Teme: «XumHuyeckoe paBHOBecue». OdopmieHue 1a00paTOPHO-NIPAKTHUECKOW paloThI,
MOArOTOBKA K 3alllUTE.
Pasnen S. JAncnepcHbie cCUCTEMBI
Tema 5.1. | Conep:xxanue y4yeOHOro marepuana: JlucnepcHole cucrtembl. KoJulouaHble CHCTEMBI.
Hucnepcusle | UctunHble pacTBophl. PacTBopeHne kak (usmko-xumuyeckuil mpouecc. PactBopel. CriocoObl

CHUCTEMBl U
¢dakTopsl  HX
YCTONYUBOCT
u

MPUTOTOBIIEHHUST pPacTBOpOB. PacTBopuMocTh. MaccoBasi 707 pPACTBOPEHHOT'O BEIIECTBA.
HpeI[CJ'IBHO AONNYCTUMBIC KOHOCHTpAaIMU H HUX MHCIIOJIB30BAHHUEC B OICHKE SKOJIOTHYECKOU
0€30macHOCTH.

Knaccudukanus aucrepcHbIXx cucTteM 1o coctaBy. CrpoeHue u (HakTOpbl yCTOMYHUBOCTH
JUCIICPCHBIX CHCTCM. Pacno3naBanme WMCTHUHHBIX pacTBOpPOB, KOJUIOMAHBIX pPaCTBOPOB H
rpyooaucnepcHsix cucteM. CTpoeHue MuIennabl. PaccemBanue cBeTa MpH MPOXOXKICHUU
CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOTHOPOAHYIO cpeny (dddexra Tunmans).

OK 01, OK
02. OK 07

IIpakTuyeckoe 3ansaTue Ne 11 Pemenne 3a1a4y Ha NIPUroTOBJIEHHE PACTBOPOB.

Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX pPACUETHBIX 3aJaHUN Ha JHUCIEPCHBIE CHCTEMBI,
UCTIONIb3yeMble B OBITOBOM W MPOU3BOJCTBEHHOW NEATEIHHOCTH YEIOBEKa, C TO3UIHMA
9KOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN M TPAMOTHBIX PEIICHHH TPOOJeM, CBSI3aHHBIX C
XUMHEH.
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CamocrositeabHas padora Ne 13 IToaroroBka cooOuieHus (KOMIBIOTEPHON MPE3ESHTAIMH) IO 2

Teme: «PacTBOpbI».
Tema 5.2. | JlabopaTopHoe 3ansitue Ne 7 IIpuroroB/ieHHe pacTBOpPOB. 2 OK 01- OK
HccnenoBanu | [Ipurorosnenue pPacTBOPOB 3a/laHHON (MOJIAPHOM) KOHIIEHTpauuu  (c IPAaKTUKO- 02
e CBOMCTB | OPUEHTHPOBAHHBIMU BOIIPOCAMH ), OIIPE/ICIICHIE CPEIbl BOJHBIX PACTBOPOB.
JHUCIEPCHBIX JladoparopHnoe 3ansTue Ne 8 HcciienoBaHue TMCIEPCHBIX CHCTEM.
cucrteM A | [IpUuroToBlIeHHME W HM3Y4YEHME CBOWCTB JUCIEPCHBIX CHUCTEM pa3HbIX BUJOB: CYCIICH3UU, 2
ux 9MYJbCUHU, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX U KOJUIOMIHBIX pPacTBOPOB,
UICHTH(QUKAL | BBISBJICHUE OCHOBHBIX Pa3 MU MEXKTY HUMH.
Huu IIpakTuyeckoe 3anaTue Ne 12 JlucnepcHble CHCTEMBI. 2

KonTpoJubnas padora 4

CamocrositeibHass padora Ne 14 3arps3HeHHe OKpYXKaroLel Cpeapl, IUCHEPCHBIMU 4

CUCTeMaMH; 3alllUTa OKpyXxarouleil cpensl (coobuienue). OdopmieHue 1adopaTopHol paboThl,

HOJrOTOBKA K 3aIlIUTE.

HUTOTO3A 1 CEMECTP: | 24 | 24 | 16 | 32
96
2 cemecTp

Pa3nea 6. CrpoeHne 1 CBOMCTBA OPraHU4eCKUX BelIeCTB 12 |12 | 2 12
Tema 6.1. Copepxxanue y4yeOHOro Mmarepuaja: Ilpenver opranmdyeckodl Xumuu. BzanMocBszb
Knaccudukary | HeOpraHMuecKuX U OpraHUYEeCKHX BEIIeCTB. XMMHUYECKOE CTPOCHHE KaK MOPSIOK COCAMHEHUS
U, CTPOEHHE | aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUH XMMHUYECKOTO
u CTpOEHHMS OpraHudeckux coeauHeHnii A.M. bytiepoBa. YTiepoaHblil CKeJIET OpraHUYECKOU
HOMEHKJIATyp | MOJIEKYJbl. MoJekynspHble U CTPYKTYpHblEe (pa3BEpHYTbIE, COKpAIICHHbIE) XWMUYECKHE 5 OK 01
a (dopMyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOeHHUs Mojekyn. M3omepus u
OpPraHUYecKH | M30Mepbl (CTPYKTypHas, reomeTpuyeckas (IMc-TpaHc-u3omepusi). KpaTHOCTh XHMHYECKOi
X BEILECTB cBsa3u. [lonstue o ¢yHkumonanpHo rpynme. IlpuHnunel kiaccupukauvy OPraHUYECKUX

coeMHEeHU. MexayHapoaHass HOMEHKJATypa W NPUHUMUIIBI HOMEHKJIATYPbhl OpPraHUYECKUX
COCTUHEHUN.
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. IlpakTHyeckoe 3anaTHe Ne 13 HomeHkaTypa opraHnyecKux coeMHEHHU.

PacueTsl npocTteiimeil popmMysbl OpraHnYecKON MOJIEKYJIbl, HCXO/s U3 JIEMEHTHOIO cocTaBa (B
%). HomeHkiaTypa OpraHMYECKMX COEIMHEHUN OTIEJIBbHBIX KJIAcCOB  (HACBHIIICHHBIE,
HECHACBILLICHHbIE W apOMAaTHYECKUE YIJIEBOJOPOIbl, CIUPTHI, (DEHOJBI, albJIEIU/bl, KETOHBHI,
KapOOHOBBIE KHCIOTHI M Jip.) COCTaBIEHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMYI
OpPraHMYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, MCIIOJB3ysd UX HA3BAHHUA II0 CHUCTEMATHYECKOU
HOMeHKJatype. Pacuersl mpocreiimeld (GopMyabl OpraHMYECKOW MOJIEKYINIbI, HCXOIS U3
AJIEMEHTHOTO cocTana (B %).

CamocrosiTeibHasi padora Ne 8 PabGora ¢ nutepatypoit u MHTEepHET-pecypcaMu, MOATOTOBKA
coo011IeHuH U npe3eHTanui no Teme «Teopust CTpoeHHsI OPraHuYeCKUX COETUHEHUI.
OdopmiieHne mpakTUYeCKOR paboThI IO 3ajjauam, MOJIrOTOBKA K 3alUTE.

44

Tema 6.2.
CsoiicTBa
OpraHU4eCcKU
X COeIUHEHUN

Conepxxanue yueOHOro wmarepuana: @OU3NKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX
COCMHEHUH OTIENBHBIX KJIacCOB (OCOOCHHOCTH KJIACCH(PHMKAIMKA W HOMEHKIIATYPhl BHYTPH
KJlacca; TOMOJIOTHUECKMH psiag u obmas ¢dopmyna; uzomepus; (usnueckue CBOICTBA,
XUMHUYECKHE CBOMCTBA; crocoObl monyuyeHus): IIpeaensHbie yrineBoaopossl. ['opeHue meraHa
KaK OJIMH U3 OCHOBHBIX MCTOYHHUKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITYy. CBONCTBA MPUPOAHBIX
YIIEBOIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE aJTKaHOB;

HCHPGI[GJ'[BHBIG U apOMAaTUYCCKUC YTIJICBOAOPOABLI. HOJ’II/IMepI/ISaHI/ISI OTHJICHAa KaK OCHOBHOC€
HaIlpaBJICHUEC €TO HUCIIOJIb30BAHUA. FopeHI/Ie allCTHJICHa KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O
IJIaMCHH JJI CBApPKU U PE3KU MCTAJIJIOB,

Kucnopoaconepxkamue coequHeHus (COUPTBI U MpocThle 3(Upbl, (EHONbI, albIETHUABl U
KETOHBI, KapOOHOBBIE KHCJIOTBI W UX TMpou3BojHBIE). [IpakTHueckoe mNpUMEHEHHE
STUJICHITIMKOJIS, TIMLEepUHa, (heHomna. [lpumenenne gopmanbieruia, aneranbaeruaa, yKCycHOM
KHUCIOThI. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KMCIOT. MoIOII1e CBOMCTBA MbLIA;

A30Tcoz[ep>1<a1une COCOUHCHUA (aMI/IHBI 1 aMHUHOKHUCJIOTEI, 66J'IKI/I).

IIpakTuyeckoe 3anstue Ne 15, 16 I'eHeTnueckasi ¢BsI3b MeEKAY KJIACCAMH OPraHMYeCKHX
coequHeHnii. PacueTHble 3a1a4M.

Pemenne nemnoyek npeBpanieHUH Ha T€HETUYECKYIO CBSI3b MEXKAY KIIACCAMHM OpPraHUYECKUX
COCIMHEHUN C COCTaBICHUEM HA3BaHUN OPraHUYECKUX COCJUHEHUN II0 TPUBHAIBHOM WM
MEXIYHAPOJAHONW CUCTEMAaTUYECKOM HOMEHKIAType. Pelenne pacyeTHbIX 3a/1a4 110 YPaBHEHUSAM
peaKLyii C y4aCTUEM OPIaHUMYECKUX BEIIECTB.

OK 01- OK
02
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JlaGopaTopHnoe 3ansitue Ne 9 IlosiyyeHue 3TWIEHA U U3yUYeHHE ero CBOWCTB.

[Tonydyenue sTHiIeHA U3 3TaHOJIA B JJAOOPATOPUM M U3y4EHHE €ro (PU3MUECKUX M XUMHUUYECKUX
cBoiicTB. CocTaBieHNE peakluii IPUCOEANHEHNS U OKUCIIEHUS Ha IpUMepe 3TuieHa. PacueTHble
3aJ]a4M C UCIOJIb30BaHUEM IUIOTHOCTH T'a30B IO BOJOPOLY U BO3LYXY.

CamocrosiTeibHasi padora Ne 9 PabGora c nurepatypoit 1 MHTEepHET-pecypcaMu, MOATOTOBKA
cooOmieHud © Tpe3eHTanuii 1o TeMe «Kiacchl OpraHMYecKMX COEAMHEHUH | HUX
xapakTepucTukuny. OdopmiieHne 1a60paTOPHO-TIPAKTHUECKON padOThI, MOATOTOBKA K 3aIIUTE.

Tema 6.3. Conep:kanue y4deOHOro wmarepuasia: buoopranuyeckue coeauHenus. Ilpumenenue wu
Opranuuecku | Ouosjoruueckas poJib yrieBoJoB. OKHUCIIEHHE YIJIEBOJOB — HCTOYHUK DSHEPIrUU KUBBIX
e BeujecTBa B | opranu3mMoB. O61acTu NpUMEHEHUs aMUHOKUCIOT. buonorndeckue ¢pyHKIHUU OEIKOB, XKHUPOB.
xu3HenesTen | buonornueckue (QyHKIMU KXKUPOB. Poib OpraHMYeckoil XMMUHM B PEIICHHH MPOOJIEM IMHUIIEBOM
BHOCTH U 0€30I1aCHOCTH. OK 01- OK
4eJI0BEKA. HyxnenHoBble KHCIOTBI: cocTaB U cTpoeHHe. CtpoeHne HykineoTunoB. CocTaB HYKIEHHOBBIX 02
IIpomssonctB | kucnot (AHK, PHK). Ponb HykI€MHOBBIX KMCIOT B dKU3HEAEATEIILHOCTH OPraHU3MOB.
on ITpon3BoacTBO OpraHn4eckux BeniecTs. CUHTETUYECKUE U HCKYCCTBEHHBIE BOJIOKHA.
IpPUMEHCHHE | Poib OpraHM4eckoil XUMUHM B PEIICHHH MPOOJIEM YHEPreTHYecKoil O€30MacHOCTH, B Pa3BUTHUH
OpPraHUYeCKH | MEJUIMHBI, CO3/laHMM HOBBIX MAaTE€pPHaJOB, HOBBIX HCTOUYHUKOB SHEPrHM (aJbTepHATHUBHBIC
X BELIECTB B UCTOYHUKU YHEPTHH).
OpOMBINUICHH | [IpakTnyeckoe 3aHaTHe Ne 17 XuMHYecKHe peaklUHM, OTPaKkalolue XHMHYECKYI0
oCTH AKTHBHOCTb OPIraHUYECKHX COCAUHEHHMI B Pa3JIMYHBIX CpeAax
Pemenne npakTHKO-OPMEHTHUPOBAHHBIX 3aJ@HUM IO COCTaBICHHMIO XMMHUYECKHX pEaKLui,
OTpaXKaIOIIUX XHMUYECKYI0 AKTUBHOCTb OPraHMYECKUX COEAMHEHMHM B PAa3NIMYHBIX cpenax (
HOPUPOHBIX, ONOIOTUYECKUX, TEXHOTCHHBIX ).
IIpakTuyeckoe 3ansaTme Ne 18 CrpykTypa H cBoOlicTBa OpPraHM4YeCcKHX BellecTB.
KonTpoubnas paéora S
CamocrosiTenbHass paGora Ne 10 Pabora c¢ nureparypoit u WHTepHeT-pecypcamu,
MOJTrOTOBKA COOOILICHUH U Mpe3eHTaIUi 110 TeMe «BbHOJIOrHuecKy aKTUBHbIE COCTUHEHUS.
Paszpnen 7. KadecTBeHHbIC peakiuu 00HAPYKeHHsI HEOPTaHUYECKNX M OPTraHMYeCKHUX BellecTB
Tema 7.1. IpakTnyeckoe 3ansaTHe Ne 19 KavecTBeHHble XHMH4YECKHE PeaKIHH, XapaKTepHbIe s OK 01- OK
OOHapyXeHH | OOHapyKeHUs] KATHOHOB. 02
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€
HCOpPTraHN4CCK
HUX KaTHOHOB

IIpakTuyeckoe 3anaTue Ne 20 KayecTBeHHble XHMHUYECKHE PEAKIIUH, XapaKTepPHbIE JIA
00HapYy:KeHHUsI AaHMOHOB.

.JIaﬁopaTopnoe 3anaTue Ne 10 AHaauTHYecKHe P€aKIUU KATUOHOB U AaHUOHOB.

Y aHMOHOB
CamocrositeibHasi padora Ne 15 Odopmienue mabopaTOpHO-TIPAKTUYECKOH paboTHl,
noAroToBka K 3amure. IloaroroBka cooOuieHHst (KOMIBIOTEPHON Mpe3eHTaluu) IO TeMe:
«Knaccuduxanus KaTHOHOB U AaHUOHOB).
Tema 7.2. IIpakTuyeckoe 3ansitue Ne 21 KavecTBeHHbIe XUMHYECKHE PeaKIUH, XapaKTepHbIe sl
OOHnapyxeHu | OOHapy:KeHHsl OTAeJbHbIX KJACCOB OPraHMYeCKUX COeJHHEHHUi: (PeHOJI0B, AJbAErHI0B,
e KpaxmaJja, yKCyCHOH KHCJIOThI, AMUHOKHUCJIOT H AP.
opranndeckd | [IpakTudeckoe 3ansitue Ne 22 Jlenatypauusi 6eJ1KOB NMPH HArPpeBaHUU, IIBeTHbIE PeaKIUU
X BELLECTB 0eJIKoB.
OTJEJIBHBIX CocraBiieHHE Ka4eCTBEHHBIX pEaKUUil OOHApPYKEHUS OPraHWYECKUX COEIUHEHUI OTAEIbHBIX OK %12 OK
KJIACCOB € KJIACCOB.
HCIONB30BaH | JlaGopaTtopHoe 3aHsaTHe Ne 11 KavecTBeHHble peakluM Ha OTAeJbHbIE KJACCHI
neM OPraHU4YeCKHUX BelIeCTB.
Ka4CCTBCHHBI | CamocTosiTeibHast padora Ne 16 Odopmienune 1abopaToOpHO-IPAKTUYECKONH PaOOTHI,
X peaKiui NOJr0oTOBKA K 3auure. [loaroroska coolrieHus (KOMIbIOTEPHON MPE3eHTalMK) TT0 TeMe: « Poib
Oeka B MULIEBON MPOMBIIIJIEHHOCTH Y.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COaepKaHUe TPUKJIIATHOTO MOIYJIs1)
Pasznen 8. XuMmusi B ObITY U IPOU3BOJACTBEHHOI /1eATEIbHOCTH YeJI0BEKA
Tema 8.1. IIpakTuyeckoe 3ansaTue Ne 23 Jkojioruyeckasi 6€30MaCHOCTb MOCJIAeCTBUI ObLITOBOH M
Xumus B NPOU3BOJACTBEHHOII 1esiTeIbHOCTH YeJI0BeKAa, CBA3aHHAs ¢ epepadoTKoi BellecTB.
OBITY U IIpakTnueckoe 3ansitue Ne 24  Keiicel (¢ yuyerom Oyaywmeii npodgeccHoHATbHOM OK 01. OK
IIPOMU3BOJICTBE | AeATEJHLHOCTH) HA aHAJM3 MH(OPMALUM 0 NMPOM3BOJACTBEHHOH IeATeJIbHOCTH 4esI0BeKa, 02 OK’ 04
HHOH CBSI3AHHOM C mepepadOTKOW M MOJYYeHHEM BelIeCTB, a TaKiKe ¢ JIKOJOTHYeCKOMH E)K 07 ’
JEATEIbHOCTH | 0€30IaCHOCTBIO. K 1.1-TIK
YeJIOBEKa IIpakTnuyeckoe 3ansitue Ne 25 3ammra keiica: IIpeacraBieHue pe3yabTaToB pelieHUs 1'2

KelicoB (BBICTYIUICHHE C MIPe3eHTalnei)

CamocrositeibHast padora Ne 17 OdopmieHne npakTHuecKoi paboThI, MOATOTOBKA K 3aIIUTE
KEMCOB.
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Paznea 9. HccnenoBanue U XUuMHU4YeCKH aHATN3 00bEeKTOB OHOChepsbI 13 11
Tema 9.1. JlaGopaTtopHoe 3ansaTHe Ne 12 OCHOBBI J1a00PATOPHOM NPAKTUKH.
OcHoBBI JlaGopaTopHast mocyaa M XUMHYECKHME peakTuBbl. (OCHOBHBIE JIA0OPATOpPHBIE OIlEpaIUu.
naboparopuo | JlaGoparoproe oOopymoBanue. TexHMKa O€30IaCHOCTH M IpaBWiIa PabOTHl (ITOBEACHHS) B OK 01
U IPAaKTUKHU B | J1aOOpaToOpuH. [K 1.1-
npodeccuona | Ipakruyeckoe 3auaTue Ne 26 Tunosblie pacyernl IO TEMATHKE JKCIEPUMEHTA (BBLIXO IIK1.2
JIbHBIX NMPOAYKTA PeaKkuu, Macca HABECKHU, 00beM). 2
1mabopatopus | CamocrosiTenbHAast padora Ne 18 Odopmienue 1ad0paTOPHO-TIPAKTUYECKONW PpabOTHI, 4
X noaroToBka k 3ammre. Odopmienue Oykneros o teme: « Th B 1aboparopun XuMumn»
Tema 9.2. Conepxxanue yuyedHoro marepuana: Knaccudukanus npod BoAbl MO0 BUAY U HA3HAYEHUIO,
XUMHUYECKUH | UCXOld U3 €€ XMMHUYecKoro cocraBa. OpraHojieNTHYECKHE CBOMCTBa (3amax, MpO3pavyHOCTb,
aHanu3 npo0 | BETHOCTb, MYTHOCTH) BOJbL. KHCIOTHOCTH M MIENOYHOCTH BOABL. PH cpeabl m MeToabl ee
BO/JIBI onpezaeneHus. JKecTkocTs BOJIbI U METO/1bI €€ onpezeneHus. CylHOCTh METO/1a TUTPOBAHUSI. OK 01, OK
Busl sxecTKOCTH BOJIBI (BpeMEHHasi U MOCTOSIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BBINAICHUS 02, OK 07
0CAaJIKOB WJIH 00pa30BaHUs COJICOTIOKEHUH, UMEIOIUX MECTO B OBITY M Ha TIPOU3BOJICTBE. IK 1.1-TIK
CocraB coneil, BbBI3BIBAIOIIMX JKECTKOCTh BOJAbL. XHWMHUYECKHE IMPOIECCHl, YCTPAHAIOIINE 1.2
JKECTKOCTb  BOJIbl. YpaBHEHUS XHMMUECKHUX PEAKLUM, WUIIOCTPUPYIOIIUX IPOLECCHI,
MPOUCXOISAIINE TIPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOMN >KeCTKOCTH OBITOBBIMU H
XUMHYECKUMHU criocobamu. CriocoObl yCTpaHEHUs! OCTOSTHHON KECTKOCTH.
IIpakTnueckoe 3aHsaTHe Ne 27 Crnoco0bl BbIPpA’)KeHMS KOHLEHTPAIMM PAaCTBOPOB:
MaccoBas /10JIs1 PACTBOPEHHOI0 BelllecTBa, MOJIIPHASA U MOJIsL/IbHAsi KOHUeHTpauun. Turp 2
pacTBopa.
IIpakTnyeckoe 3anaTue Ne 28 Pacuer KOHUeHTpauMii 3arpsi3HAIOIIUX BeLIECTB M HX 9
CpaBHEHHe C peAebHO JonycTuMbIMH KoHIeHTpauusamu (ILJIK).
Jla6opaTopHnoe 3ausiTue Ne 13 OnpenesieHue )KeCTKOCTH BOJbI M CIIOCOOBI €€ YCTPaHEeHHUsl.
Crioco0Obl ycTpaHeHHsl BCEX BUIOB KECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemienne skcrniepuMEHTaIbHOW 3a/1aud HA BBIABICHUE BPEMEHHOM M TMOCTOSHHOM >KECTKOCTH
BO/ibl. OlIeHKa BEPOSITHOCTH YCTPAHEHUSI BCEX BUAOB €CTKOCTH B IOMAILIHUX YCIIOBUSIX.
CamocrositenbHas padora Ne 19 PaGota c nurepatypoii u HTepHeT-pecypcaMu, MOAroTOBKa 5
COOOIIIEHUH U TIPE3EHTAIIMI 110 TeMaTHKE.
Tema 9.3. Copepxanue yueOHOro marepuasa: KauecTBeHHbIN XUMHUECKUN COCTAB MPOAYKTOB MUTAHUSI. OK 01, OK
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XUMHUYeCKHi
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

BemectBa, danscuduuupyromue npoayKThl MUTaHUS, U BEIIECTBA, 3arPSA3HSIONUINE MPOTYKTHI
nutanus. OIlpenencHue 3arpsa3HAIIMX XUMHUYECKHX BEIIECTB B IPOAYKTaX IIUTAaHMS,
OIIpEJIETICHUE BELIECTB, HE 3asBJICHHBIX B COCTaBE IIPOJYKTOB IIUTAHHUS.

IIpakTuyeckoe 3ansaTue Ne 29 Oprannyeckue ¥ HeOpraHuveckue BellecTBa, BXOAAIIHE B
COCTAB NMPOAYKTOB MUTAHMUS.
Ornpenenenne coctaBa OJIrO/] Ha COJEPIKaHUE MAKPO U MUKPOIJIEMEHTOB.

Jladoparopnoe 3ansitue Ne 14  HcciaenoBaHue NPOAYKTOB NUTAHUS HAa HaJIU4YHe
YIJIEBO/IOB.

CamocrositenibHas padora Ne 20 PaGota ¢ nurepatypoii u lHTepHET-pecypcaMu, OArOTOBKA
COOOLIEHUH U MTPe3eHTaLU 110 TeMaTHKE.

02, OK 07
IIK 1.1- IIK
1.2

Tema 9.4.
XUMHUYECKUH
aHaiu3 mpoo
ITOYBBI

Conep:xanue yueoHoro Mmarepuasa: Kiaccudukaiys mous 1mo BUIy ¥ Ha3HAUCHHIO, HCXOS U3
XUMHYECKOTO cocTaBa. MneHTrudukamms npoosl MOYBKI 110 €€ XUMUYECKOMY COCTaBY, OITUCAHUE
BO3MOXKHOCTEH e¢ IMPUMCHCHUS. Tpe6OBaHI/I$I K Ka4CCTBY IIOYBBI PA3JIMYHOIO HA3HAYCHUA.
Onucanue 0COOCHHOCTEH MCIIOJIb30BaHMsI TIOYB B 3aBUCUMOCTH OT THIIOB, CITOCOOBI yIy4IICHUS
KadyecTBa I[IOYB B 3aBHCHUMOCTH OT HasHadeHusa. OO0acTH HMCIIOJIb30BAHUSI OpTraHu4YC€CKUX
yIoOpeHUi B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. OnucaHie OpraHUYecKuX yJI00peHUi u
UX MPUMEHEHHE B 3aBUCMOCTH OT COCTaBa IMOYBHI M €€ Pa3HOBHIHOCTH.

IIpakTuyeckoe 3ansaTue Ne 30 O61acTu Ha3HAYeHUs (MIPUMEHEHHUs1) MOYBBI.

O6nactu Ha3HauyeHHs! (MPUMEHEHUs) MOYBBI, UCXOMS W3 KAueCTBEHHOTO W KOJIMYECTBEHHOTO
coctaBa. Poyib HEOPraHMUYECKHUX BEIECTB B KaU€CTBE MUHEPAIbHBIX YAOOPEHUH, YIyUIIUTENeH
nouBbl. COCTaB MUHEPATBHBIX YIOOPEHUN U X MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI
U €e Pa3sHOBWIHOCTU. B3amMOCBsI3b cocTaBa yAOOpeHHUN M HMX BIUSHUS Ha BEreTaTUBHBIC
CBOMCTBA U IJIOJIOHOIIEHHS PACTEHUM.

OK 01, OK

02, OK 07

K 1.1- IIK
1.2

Jladoparopnoe 3ansitue Ne 15  Onmnpenesenue pH BoaHO#W BBITSKKH T1OYBBI, ee
KHCJIOTHOCTH U IIEJIOYHOCTH.

I/ICCJ'Ie}IOBaHI/Ie BOJHBIX BBITAXKCK 06p331_[OB TOTOBBIX IOYBEHHEBIX cCMecel (}1.]'[5{ PAa3HbBIX THUIIOB
pactenuii). Onpenenenue pH MouYBHI ¢ HUCTIOIB30BaHUEM MHAMKATOPOB. OlleHKAa THUIIOB MOYB B
MIPEACTABICHHBIX 00pasiax (CHIIbHOKHUCITAs, KUCasl, CIa0OKuCas, HEHTpaibHasl, MEI0YHas)

CamocrosiTeibHasi padora Ne 21 PaGora ¢ nuteparypoit u HTepHeT-pecypcamu, MoAroToBKa
COOOIIIEHUH U TIPE3EHTAIIMI 110 TeMaTHKE.

Tema 9.5.

Conepxxanue yueoHoro martepuana: MccienoBanus o0bekToB Omochepsl. MeToasl MoucKa,

OK 01, OK
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HccnenoBanu | ananu3a 1 00pabOTKU MHPOPMALIMU B Pa3IMYHBIX UCTOUHUKAX. 02, OK 07
€ 00BEKTOB IIpakTnyeckoe 3ansaTue Ne 31 HccienoBanue 00beKTa HA KHUCJIOTHOCTDH, IIEJOYHOCTD, 2 IIK 1.1- TIK
ouocpepsl XHMHYECKHH COCTAB (3arpsi3HUTEH, MAKPO- U MHKPO3JIEeMEeHTBI). 1.2
OneHka KayecTBa UCCIEAYEMOIo 00bEKTa, UCXOS U3 Pe3yIbTaTOB XMMHUYECKOIO aHATIN3a
IIpakTnyeckoe 3ansaTue Ne 32 Hrorosasi KOHTpoJbHasi paboTa 6 1
IToaroroBka K 3K3aMeHY.
CamocrtositeibHas padora Ne 22 PabGota ¢ nurepatypoii u HTEpHET-pecypcaMu, OATOTOBKA 1
COOOILIEHUH U MPE3EeHTAIUI 110 TeMaTHKe.
HUTOI'O3A 2 CEMECTP: |16 (39 |14 | 35
104
UTOroO:
40 |63 |30 | 67
200
IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 8
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3. YCJIOBUS PEAJIM3AIIMU PABOYEMR ITPOT'PAMMBbBI YYEBHOI'O
HPEAMETA

3.1. MarepuajbHO-TEXHHYECKHE YCJOBHS Peaju3aluu NPOrpaMMbl
y4eOHOro npeamera

Jns  peanuzanusg ydyeOHOro MpeaMeTa B HAIMYUM KaOWMHET: XUMHUA U
nabopartopus: XUMHS JJIS MPOBEJICHUS 3aHSITHUH BCEX BUJIOB, MPEIYyCMOTPEHHBIX
oOpa3oBaTenbHON MNpPOrpaMMON, B TOM YHCJE TPYNIOBBIX M HHAMBUAYAJIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOW aTTECTAllMU, a TAKXKe JJIs
CaMOCTOATENLHON Y BOCTIMTATEILHON paOOTHI.

MarepuanbHo-TexHHUUeckasi 0a3a KaOWHETa COOTBETCTBYET JCHCTBYIOIIUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHAIllEHHE KaOWHeTa: XHUMHs, JabopaTopuu:

XUMUA

Kabuner: xumus,O0opynoBaHue:

maGopaTopus: KommnbroTep craiioHapHbI-1

XUMUS [Tpunrep — 1

Jlocka yyeHuyeckas - 2

Moienu KpUCTaUIMYECKUX PEIICTOK U OPraHUISCKUX BEIIeCTB - 12
KoJekuy nojae3HbIX HCKOMAaeMbIX, MUHEPAIOB U METAJIJIOB - 3
'Y4eOHbIe MmIaKaThl M0 H3y4eHH 0 XuMuu - 20

AnTeuka nepBoi moMoIny paboTHUKaM - 1

Harsiiaoe mocoOue i1t CaMOCTOSATEIBHBIX padoT - 6

Harnsinoe nocoOue i1t 1a00paTOpHO - MPAaKTUYECKUX padoT - 6
HarsiiHoe mocoOue JiIs aTTecTalli CTYICHTOB — 6

Cron 1711 BECOB — 2

CTon 1y1st THTPOBAHHUS - 2

Cron 1abopaTtopHbIil pabounii - 2

Cton ocTpoBHOI — 4

CToJ MPUCTEHHBIH - 3

Cron-moiika JIAB-TTPO MO30 - 2

[Ixad BBITSKHOM A5 MyenpHbIXTeueii-1

[kad BeITSAKHON — 1

Kpeciio — 20

[Ixad s 1abopaTopHON MOCYIBI - 2

[xad mis omexas — 1

[xad s XpaHeHUs! peaKTUBOB- 2

Cymmika uist mpoOupos - 2

Xumuueckas nocyza (JlaboparopHasi):

NpOOUPKH, KOJOBI, BOPOHKH, XMMHUYECKHE CTaKaHBI, IITATUBBI, JEPIKATEIH,
MUTETKH, OIOKCHI, CHUPTOBKH, MEPHas MOCY/a, YaIIKHU JIJIsl BHITApUBAHUA,
CTYIIKM M TECTHK, NpOOMPKOCYHINTENb, NpoOHpKoaepkaTesnb. PacxonHble
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MaTepHalbl: XMMUYECKHE PeakTuBbI, HaOopsl: «lllenoum»

«Opraandeckue BemecTay, «O0pa3ibl HEOPraHUIECKUX BELIECTBY,
«["amorennnpry, «Cynbdarsl, CyabQUTHI, CyTbPHUIBD, «I aloreHb»,

«Mertamsl u okcubl», «Hutpatem, «Coenuaenus Xxpomay, « IHAUKATOPBI».
[Iepnonnueckas cucrema . 1. Menneneesa;

[11akaThl M0 OPraHMYECKOI 1 HEOPTaHUIECKON XUMHUHU.

MHCTPYKIIMOHHBIE TEXHOJOTHYECKUE KapThl, JEMOHCTPAIMOHHBIE Y4eOHO -
HarJAHbIE MOCOOMS, KapThl, IUIAKaThl, JUAAKTUYECKHMH M pPa3IaTOYHBIN
MaTepHaIbl.

B namuuumn CJICI[YIOHIHIZ INCPCYCHb KOMINJIICKTA JTHICH3MOHHOI'O U CBO6OI[HO

pacIpoCTpaHseMOro IPOTPAMMHOTO 00eCTIeUeHUS.

Ne HanMeHoBaHMe JTMIIEH3HOHHOTO ¥ CBOOOIHO PaCIpOCTPaHsAEMOro IPOrPaMMHOTO
/1 obecriedeH s, B TOM YKCJIE OT€YECTBEHHOTO TIPOU3BOICTBA
1 Oducuoe I1O u3 cocrasa makera Microsoft Office 2019
9 OHepaHI/IOH%a}I cucrema Microsoft Windows 10 TS 00pa3oBaTEeIbHBIX
OpraHM3anui
3 AHTHUBUpPYCHOE MporpaMMHoe obecrieuenne Kacnepckuii

3.2. TpeOoBaHMS K KAIPOBbIM YCJIOBHUAM peau3alnu

Peanuzanus oOpa3oBarenbHOM MporpaMmbl 00€CIEYUBAECTCS I€1arOrMueCKUMU
pabOTHUKAMU KOJUIEXKAa, a TaKKe JIMLAMH, TPHUBICKAEMbIMU K pealu3aluu
o0pa3oBaTeabHON IPOrpaMMbl, B TOM YHCIIE U3 YHCIIa PYKOBOAMUTENEH U paOOTHUKOB
OpraHu3alvii, HamnpaBiIeHUE JEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTH
npoeCCUOHAIBHOW  JICSITEIBHOCTH W HUMEIOIIMX CTaX pabdoThl B JaHHOM
npodeccuoHanbHOM 00JaCTH HE MeHee 3 JIeT.

[legarornyeckue paOOTHUKM, TPUBJIEKAEMble K pealu3alid MpOrpamMMbl
MOJIy4alOT JIONOJIHUTEIBHOE Mpo¢ecCuoHaIbHOEe OO0pa3oBaHHWE IO MporpaMmmam
NOBBILICHUSI KBATM(PUKAMU HE pexxe | pa3a B 3 roja, C yueToM pacUIMpeHus CIeKTpa
npo(ecCHOHANBHBIX KOMIETEHIMH, B TOM uucie B (GopMe CTaXHUPOBKU B
OpraHu3alysX, HaNpaBJleHHE JEATEIbHOCTH KOTOPBIX COOTBETCTBYET 00JIaCcTU
npohecCuOHATBHOM JesSTENbHOCTH.

Honsg  megarorudyeckux  paOOTHHUKOB,  OOeCHeuMBalOUIMX  OCBOEHHUE
o0yJaromuMucs mpo(hecCHOHATBHBIX MOJAYJIEH, UMEIOIIUX OIBIT JEATEIbHOCTH HE
MEHee Tpex JIeT B OpraHu3alusAX, HalpaBleHHUE JCSITeIbHOCTH KOTOPBIX

COOTBETCTBYeT o00JiacT MNpPOo(EeCCUOHAIBHON JIeITEIBHOCTH B OOIIEM 4YHCIIe
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NeJaroruyeckux pabOTHUKOB, pEATU3YIOIMX MporpaMMbl  IPO(eccCHOHaTbHBIX
MoyJIell 00pa30oBaTeIbHOM MPOTPaMMBI, COCTABIISIET HE MEHEee 25 MPOLIEHTOB.

3. 3. UndopmaumoHHoe odecrneyeHne 00ydeHusl.

JIist peanuzaly porpaMMbl Kax bl oOydaroniuiicss o0ecreyeH A0CTyIOM K
0a3am aHHBIX ¥ OMOIMoTeuHOMY (DOHTY 00pa30BaTEIHLHON OpraHU3AIIH.

bubnmuoTeunsiit poHI MMEET TIeYaTHBIC W/WIIH AJICKTPOHHBIE 00pa30BaTEIIbHbBIE
u  UHPOPMAIMOHHBIE PECypChl, PEKOMEHJIOBaHHbIE [UJIi  HCIOJB30BAHHS B
00pa30BaTeNLHOM IPOLIECcce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

[TepeueHp yueOHBIX U3AHUMN:

1. AHanuTudeckas XuUMUs  y4deO. I CTyA. YUYPEKIeHUuM cpea. mnpod.
obOpazoBanus / [KO.M. I'ny06koB, B.A. I'onoBaueBa, }0.A. EbumoBa u np.] ;non pen.
A.A. Umenko. — M. : M3natenbckuit neHTp «Akaaemusi», 2019

2. bemuk, B.B. ®usnueckas u xomnouanas xumus / B.B. Bemuk, K.N.
Kuenckas.- M.: U3narenbckuit neHTp «Akanemus», 2019

3. AxmeroB H.C. O6mias u Heopranndeckas xumusi. / H.C. AxmeroB. — M.:
W3narensckuii meHTp «Axamemus», 2019

4, Bonexun B.B. O6mias xwumwus. OcHoBHoii kypc / B.B. Bombxua. —
[Tepms, 2019

S. [lerpoB A.A., bamesn X.B., Tpomenko A.T. Opranuyeckass xumus /
AA.

JlononHUTENbHAS IATEPATYPA:

1. baunos, JI. H. Xumwus: yue6nuk mns CIIO / JI. H. bmunos, U. JL
[lepdpunona, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7.

2. Taopuensa O.C., OctpoymoB W.I' Xumus npns mpodeccuit u
CHEIMATLHOCTE TEXHUYECKOTO MpOGuUis: Yy4eOHWK M CTYHA. YUPESKISCHUH Cpe.
npod. obpazoBanus. — M., 2019.

3. Tabpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumwus s
npodeccuil U crerualIbHOCTEH €CTECTBEHHO-HAYYHOTO TPOQMIIs: Y4eOHUK IS CTYI.

yapexaeHuil cpen. mpod. oopazoBanus. — M., 2020.
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26
4. Tabpuensa O.C., OctpoymoB W.I'., CrmagxoB C.A., HopodeeBa H.M.

[TpakTukyM: y4eb. mocoOue s CTyA. YUpEeKIeHHH cpen. mpod. oOpa3oBaHUS. —
M., 2021.

5. Tabpuensin O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumusi: nocobue ais
noarotoBku k EI'D: yueb. mocobue myisg cTyA. ydpexxaeHud cpern. mpod.
oOpazoBanus. — M., 2014.

6. ['abpuensn O.C., JIbicoBa I'.I". Xumus. TecTsl, 3a1a4u 1 ynpa>kHEHUS: y4eO.
nocoOue I CTyA. YIpexaeHui cpe. npod. oopazoBanms. — M., 2014

7. I'yceBa, E. B. Xumus mnsa CIIO: yueOHO-MeTonuueckoe nocobue / E. B.
['yceBa, M. P. 3uranmmna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.

8. Uepnukosa, H. FO. Xumus B 1OCTYITHOM H3J0KEHUU: YU4EOHOE MocoOue st
cno / H. ¥O. YepnukoBa. — 2-¢ uszn., crep. — Caunkrt-IlerepOypr: Jlans, 2022. —
316c.

HNutepHeT- pecypcesr:

1. hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBIA CANT IS IIKOJILHUKOB)

2. www.alhimikov.net - O6pa3oBaTenbHbIN CalT A5 MIKOJIHHHUKOB

3. chem.msu.su - DekTpoHHas OUOIMOTEKA IO XUMHUH

4. WWWw.enauki.ru — wWHTepHEeT-u3IaHue IS yuutened «EcTecTBeHHbIC
HAYKU»

S. 1september.ru - metomuueckas razera "IlepBoe ceHTIOPs"

6. hvsh.ru - xypran «Xumus B IIKOIE»

7. wWww.hij.ru -«Xumus u
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4. KOHTPOJIb 1 ONEHKA PE3YJIBbTATOB OCBOEHHA YYEBHOI'O

KoHTpone wu  oreHka

IHPEIMETA

OCBOCHMUA

IIPOTPaMMBbI

y4eOHOTrO  MpeameTa

PACKPBIBAKOTC:A YCPC3 YCBOCHHBIC 3HAHUS U HpI/IO6peT€HHLIC O6yan-OHII/IMI/ICSI YMCHUA

U HaBBIKM , HalpaBlIeHHblE Ha (OpMHUpOBaHHE OOMUX M TNPOPECCHOHATHHBIX

KOMIIETEHIIUHA, KOTOpPBIE CUHXPOHU3UPYIOTCA C IPEIMETHBIMHU

pe3ynbTaTaMmu

06y‘IeHI/I}I N JIMYHOCTHBIMU PE3YyJIbTaTaMU BOCIIMTAHUA.

JIJIst KOHTPOJISI ¥ OLIEHKH Pe3yJbTaTOB OOYYECHHS MPEIyCMOTPEH BHIOOp hopm

U METOJIOB C YYETOM MPOQPECCHOHATILHON HAMPABIEHHOCTH 00YYEHUS 10 MpOoTrpaMMe

y4eOHOTO MpeIMeTa.

Koxa u HaumenoBanue GpopmMupyembIx
KOMITETCHIINH, KOJI TUYHOCTHBIX
pE3YIbTAaTOB

Pasnen/Tema

Tun oreHOYHBIX MEPONPUATUN

OK 01.Bsibupats crnocoObl pelieHus
3a/1a4 MpoQecCHOHATIBHON
NESITEIPHOCTH ~ NMPUMEHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

Paszgen 1. Temsrl:

1.1, 1.2.

Paszgen 2. TeMmsrl:

2.1,2.2.

Paszgen 3. Tembrl:

3.1,3.2,3.3.

Paszgen 4. TeMmsl:

41,42,43.

Paznen 5.

Temrr:5.1, 5.2.

Pasnen 6. Temsr:

6.1,6.2.

Paznen 7. Temsnr:

7.1.,7.2.

Pasnen 8. Temsr:

8.1.

Paszgen 9. TeMmsrl:
9.3.

9.19.2,
9.4.9.5.

YcTHBIN U QPOHTATIBHBIN OIPOC,
OrieHKa BBITIOTHEHUS JTAOOPATOPHBIX U

MPAKTUYECKUX pabor (pemeHus]
Ka4eCTBCHHBIX, pacyYeTHBIX,
pOoPECCUOHATIPHO OPUEHTUPOBAHHBIX
3a/1a4);

OIICHKA TECTOBBIX 3aJIaHHIA;

OIICHKAa KOHTPOJBHBIX padoT;
BBITMIOJTHEHHBIX MTPOEKTOB;

OIICHKA  BBIMIOJHCHHSI  JIOMAITHUX]

CaMOCTOSITENILHBIX PadoT;
HaOJTI0/ICHUE U OIEHKA PEIICHUS KelicH
3aJa4; HaOJIIOAEHHUE U OLIEHKA JEJI0BOMH
UTPBI;
OIICHKAa BBIMIOJIHEHUSI WHTEPAKTHBHBIX
3aJaHui
DK3aMeH

OK 02.Mcnonb30BaTh COBPEMEHHBIE
CpelIcTBa  TOWCKAa, aHaiM3a U
UHTEpIpeTanuu HHHOpMaIUU U
WH()OPMAITMOHHBIE TEXHOJIOTHH s
BBITIOJTHEHUS 3a/1ayl
poeCCHOHAIBHON e TETHHOCTH

Paszgen 3. Tembr:

3.2,3.3.

Pazgen 4. TeMmsrl:

4.2,43.

Paznen 5.

Temsr:5.1, 5.2.

Pazgen 6. TeMmpsrl:

6.1,6.2.

Paznen 7. Temsnrl:

7.1.,7.2.

Paszgen 8. Tewmsrl:

8.1.

YcTHBIM 1 GpoHTATIBHBIN oMpoc,
OneHka BBIIOJIHEHUS! Ta0OPATOPHBIX U

MPaKTUYECKUX pabot (pemenus
Ka4yeCTBEHHBIX, pacueTHBIX,
po(eCCUOHATIBHO  OPUEHTUPOBAHHBIX
3a/1a4);

OLIEHKA TECTOBBIX 3aJJaHUA;

OIIeHKa KOHTPOJIBHBIX padoT;
BBINOJIHEHHBIX ITPOEKTOB;

OLICHKAa  BBITIOJHEHUS  JOMAIIHUX

CaMOCTOSITENIbHBIX paboT;
HaOJIIOJICHNUE U OLEHKA PEIICHUs] KelcH
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Pa3zgen 9. TeMsrrl:
9.2.,,9.3.9.4.9.5.

3aJa4; HaOJIIOACHHE U OLIEHKA JEJIOBOM
UTPHI;
OIICHKA BBITTOJIHEHUS HMHTEPAKTHBHBIX
3aJaHui
DK3aMeH

OK 04. D¢ deKkTruBHO
B3aMMOJICHICTBOBaTh W paboTaTh B
KOJIJICKTHBE U KOMaH/IC

Pa3zgen 8. TeMsl:
8.1.

Pa3zgen 9. TeMmsrl:
9.4.,9.5.

VYcTHBIN 1 QPOHTATBHBIN OIPOC,
OmneHka BBITOJHEHHS JIAOOPATOPHBIX H
MPAKTUYECKUX pabor (pemenus]
KayeCTBEHHBIX, pacyeTHBIX,
npo(hecCUOHATILHO  OPUEHTUPOBAHHBIX
3a/1a4);

OIICHKA TECTOBBIX 3aJ[aHHIA;
OLIEHKA KOHTPOJIBHBIX padoT;
OIIEHKa KOHTPOJIbHBIX padoT;
BBITTOJIHEHHBIX ITPOEKTOB;
OLICHKa  BBIMIOJHEHUS
CaMOCTOSITENILHBIX paboT;
HaAOIO/ICHUE U OLIEHKA PEelIeHUs KeHc-
3a1a4; HaOJIIOIGHUE U OLIEHKA JIEJI0BOM
UTDPBI,

OILICHKA BBITIOJHEHUSI MHTEPAKTHUBHBIX]
3aaHUuN

JOMAalTHHX|

OK 07.CopeiictBoBath coxpanenuto| Paznen 6. Tewmbr| YcTHBIN U poHTaIBHBIN OMpOC,
OKpY>Karole cpensr| 6.1. OrieHKa BBITIOTHEHUS JTAOOPATOPHBIX U
pecypcocoepexeHus, npumensTs Pazgen 8. Temsl:| mpakTuueckux pabot (perenus
3HaHMS 00 W3MeHeHWW Kiumarta, 8.1. KAueCTBEHHBIX, pacUeTHBIX,
MIPUHIIMIIBI oepexunuBoro Pasnen 9. Tewmbl:| mpodeccHoHANbHO OPHUEHTUPOBAHHBIX
IIPOU3BO/JICTBA, spdextuH 9.1,9.2., 9.3/ 3amau);
JENCTBOBATH B ype3BbryaitHbix| 9.4.,9.5. BBINOJTHEHHBIX [TPOEKTOB;
CUTYaIUIX OIICHKAa  BBIMOJHEHUS  JOMAIIIHHX
CaMOCTOSITENILHBIX PadoT;
OIICHKA BBITIOJIHEHUSI MHTEPAKTHBHBIX
3aaHUN
[1K1.1. Bemonusts TexHonoruueckue Pasmen 1. Temsr:
orepanuy TPOU3BOJCTBA TPOAYKTOB 1.2.
NUTaHus W3 MsACHOro cbipbsi Bl Paznen 3. Tewmsr: . .
VYCTHBIN 1 TUCBMEHHBIH OIpocC,
COOTBETCTBMM C TexHoornueckumyl 3.2, 3.3.
nabopaTOpHbIE W TPAKTUYECKHE
UHCTPYKIUSAMH. Pasnen 4. Tewmsrl:
43 paboThl, TECTUPOBAHHUE,
s KOHTpOJbHas paboTa
Paznen 5.
Temsr:5.1, 5.2.

Pazgen 6. Temsr:
6.1, 6.2.

Pazgen 9. Tewmsr:
9.2.,9.3.,9.5.

[IK 1.2. TIpoBoauTh JAOOPATOPHBIE
UCCIIEIOBAHMS KadyecTBa u
0e30MacHOCTH CBIPBS,
noiy¢habpuKaToB " rOTOBOM
MPOAYKIIMH B TPOIIECCE MMPOU3BOICTBY
OPOAYKTOB  MHUTAaHUS  KHUBOTHOIQ

Pasnen 1. Tewmmr:
1.2.

Pasnen 3. Temmr:
3.2,3.3.

Pasnen 4. Tewmsr:
4.3.Paznen 5.

Y CTHBIN 1 TUCBMEHHBIN OMPOC,
nabopaTtopHbIe u MPaKTUYECKHE
paboThI, TECTHPOBAHHUE,

KOHTpOJbHas paboTa
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MPOUCXOXKICHHUS.

Temsr:5.1, 5.2.
Pa3zgen 6. TeMnl:
6.1, 6.2.

Pa3zgen 9. TeMmsrl:
9.2.,9.3.,9.5.
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