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Pabouas mporpamma yueOHOU nucuurumabl OJl. 12 Xumus paspaborana c
y4eTOM TIPUMEpPHON pabodueld TporpaMmbl OOIIE00pPa30BATEIBLHON  TUCITUTIIIMHBI
«[IpumepHas pabouas nmporpaMma 0011€00pPa30BATENbHON AUCUUTUITMHBI XUMUS» IS
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anuii (0a30BbIi YPOBEHb, 00BEM - 72
yaca), YTBepKIAEHHOW Ha 3acenaHnu CoBeTa IO OIEHKE COAEP)KaHHS M KadyecTBa
OpUMEpPHBIX  pabouMx  MporpaMMm  OOIIE0Opa3OBaTENbHOIO U COILHUAIBHO-
TYMaHUTapHOTO IIUKJIOB CpeIHEro mpodeccnoHanbHoro oopasoanus (mpotokoin Ne 14
, oT 30 Hos0ps 2022 1.), HA OCHOBE TpeOoOBaHUU (eaepaTbHOTO TOCY1apCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApTa CpeaHero oOmero oOpa3oBaHMs, YTBEPKIEHHOTO
npukazoM MwuHucTepcTBa oOpa3oBaHus MW Hayku Poccuiickoit  demepanuu
(Muno6pnayku Poccun) ot 17 mas 2012 1. Ne 413 (c u3MeHEHUSIMU B JICUCTBYIOIIEH
penakuun), heaepartbHOro rocy1IapcCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPETHErO
npodeccruoHanbHOro oopazoanus mo npodeccun 09.01.04 Hanaguuk annmapaTHbIX
U NPOrpaMMHBIX CpPeICTB MHPOKOMMYHMKANMOHHBIX CHCTEM, YTBEP)KICHHOTO
[Ipukazom MunucrtepcrBa mnpocsemenuss PO or 11 Hoa0ps 2022 r. N 965 (c
W3MEHECHUSIMU M JIONOJIHECHUSIMH), TIOJIOKEHUI (eaepaibHOM  0Opa3oBaTeIbHOMN
IpOrpamMMbl CPEIHEro oOLIEero oOpa3oBaHUS U C YY4ETOM IMoydaemMoul npodeccun
cpea”ero mpodeccuoHanbHoro 060pa3zoBanusn09.01.04 Hanaguuk amnmapaTHbIX W
MPOTPAMMHBIX CPEIACTB HHPOKOMMYHHKAIIMOHHBIX CHCTEM YKPYIMHEHHAs TpyIa
cnenuanbHocT 09.00.00. MHbopMaTHKa U BEIYUCIUTEIbHAS TEXHUKA.
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1.  OBIIAS  XAPAKTEPMCTHUKA PABOYENl  NPOTPAMMBI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

1.1. MecTo AUCHUILJIMHBI B CTPYKTYpe o0pa3oBaTte/ibHoil nporpammsl CIIO:

Ob6mieoOpazoBatenbHas  gucuuminHa  OJ[.  12XumussaBnsiercss  00s3aTeNbHOM
4acThlo / 4acThio, (OPMUPYEMOM ydaCTHUKaAMU OOpa30BaTEIbHBIX OTHOIICHHH,
o011eo0pa3oBaTeIbHOrO IUKiIa obOpa3oBarenbHOr mporpammbl  CIIO  (mamee —
[MITKPC) B cootBercTtBUn ¢ ®PI'OC no npodeccun09.01.04 Hanaguuk anmapaTtHbIX U
MPOrPAMMHBIX CPEICTB UHPOKOMMYHHUKAITMOHHBIX CUCTEM,

VYuebnas mucrumimHa OJ[. Xumust SBASETCS YacThIO MPEAMETHOW 00JacTh
«ecTecTBeHHO — HayuHble npeaMere» PI'OC cpenHero oOumiero oOpa3zoBaHus,
u3ydaercs oOydaromumucs B nipeneiax ocsoenus [HITKPC na 6a3e ocHoBHOTO 00111€T0
oOpa3oBaHuUs Cy4eToM npodubHON HAIPaBJICHHOCTU MOJIy4aeMOoro
npogeccuoHanpHOro o0pa3zoBaHus 1Mo ykazaHHou cnenuanbHocTu CIIO Ha 0a3oBoM
YPOBHE.

PaGouass mnporpamma paspabortaHa B cooTrBeTcTBUM ¢  Konnenuuei
MpernojiaBanusi 00111e00pa30BaTENbHBIX JUCHUIUIMH C Y4Y€TOM MpOQeCcCHOHAIBHON
HAMpaBJICHHOCTH  MPOrPpaMM  CPEIHEro  NpodeccHoHaIbHOro  00pa3oBaHUs,
peanu3zyemMbix Ha 0a3ze ocHOBHoOro obOmiero ooOpazoBanus (IIpukaz MwunucrtepcTBa
oOpazoBanus u Hayku P® ot 9 nexabps 2016 r. N 1568).

1.2. Heaun ¥ mi1aHUpPyeMbie pe3yJibTAaThl 0CBOCHM S AUCIUILINH

1.2.1. lean o0meo0pa3oBaTebHOM IUCITUNINHBI

OcHoBHO#1 1enbto uzydeHuss OJ[.12 Xumus sBiugercas QOpMHUpPOBAHUE Y
oOydJaromerocst MpeJACTaBICHUS O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA KaK OCHOBBI MPUHSTHUSL PEIICHUN B JKM3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTyaIUsX, OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOIHON Cpe/ie.

1.2.2. Ilnanupyembie pe3yabTarhbl O0CBOCHUSA 001meoOpa3zoBaTebHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHue  0OImIe0Opa3oBaTellbHAs  NUCHUILUIMHA  UMEET  TIpH
dbopmupoBanuu 06mux (OK)u nmpodeccuonansubix (I1K) kommerenimii.

[Ipunun  npodeccHOHAIBbHOM — HANMpaBIEHHOCTH  00I111€00pa30BaTEIbHON

JUCLHUIUIMHBL PEANM3YETCS 4Yepe3 KOPPESLUI0 TMPEIMETHBIX, METampeAMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHBIX pe3yabratoB  OI'OC COO ¢  obuumMu U
npodeccuonansubiMu  kommneteHnusiMu CIIO u BBegeHuss TeM mnpodecCHoHATBHO
OPUEHTUPOBAHHOTO COACPIKAHUS.

OcBoenue conepxkanus oomeoopazoBarenbHor aucuIUIMHBION. 12 Xumus
o0ecrieuynBaeT JOCTIKEHUE 00YJaIONUMUCS CIAEAYIOIINX PE3YJIbTaTOB:



1.2.2. Ilnanupyembie pe3yJbTAaThbl 0CBOCHHS 001Ie00pa30oBaTeJbHON IUCHMILVIMHBI B cooTBeTcTBHM ¢ PT'OC CIIO n

Ha ocHoBe PI'OC COO
Koa n IInanupyemble pe3yJibTaThl 0CBOCHHS AUCHHUILIHHBI
HAHMEHOBaHHe
(l)OpMprEMbIUX Oo0mue JAucnuniamHapHbie
KOMIIeTEeHIUI
OK.01 Beibupare | B yacTu Tpy/10BOro BOCIIHTAHUS - BJIANETh CHUCTEMOM XMUMHUYECKUX  3HAHMM, KOTOpas  BKIIOYACT:

CIIOCOOBI
penieHus 3a1a4
podeCCHOHAIIbH
O JCATCIbHOCTH
MPUMEHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYAY,
MacTepCTBa, TPYI0II00UE;
- TOTOBHOCTh K AaKTHBHOHM JI€SITEIHLHOCTH
TEXHOJIOTHICCKOM Hu COLTMAIIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHHUIIMHUPOBATH,
IJITAHUPOBaTh M CaMOCTOSITEJIBHO BBITIOJIHSTH
TaKylo JESTeIbHOCTD;

OCO3HAaHHUEC IICHHOCTHU

- WHTEpeC K Ppa3JInYHbBIM chepam
po¢ecCUOHATLHON 1EATEIbHOCTH,
OBiajgeHue YHHBEpPCAJIBHBIMM Y4eOHBIMH

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30Bble JIOTHYECKHE NeHCTBHS:

- CaMOCTOSITEIIBHO (dhopMynupoBarthb u
aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpHBaTh €¢
BCECTOPOHHE}

- YCTaHaBJIMBAaTb CYIHCCTBGHHBIﬁ IMPpU3HAK WA
OCHOBaHUS IJi1 CpaBHEHHS, KJIacCU(UKAIUU U
0000MIeHHS;

- OmpedensaTh IeNu JeATeIbHOCTH, 3a/1aBaTh
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJbTATOB IIEIISM,

OCHOBOIIOJIATAIOLINE TMOHATHS (XMMMYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAs
o0oJyiouka aroma, s-, p-, d-dJICKTPOHHBIC OPOUTAIM aTOMOB, WOH, MOJICKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIN CKEJeT,
(GyHKLUMOHATIbHASA TPYIIA, pajuKal, U30MEpus, U30MEpbl, TOMOJOTHYECKUI
psiA, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ- U a30TCOAEpKallue COSAUHEHHUS,
OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (YIJIEBOABI, KHUPBI, OJNKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIPHbIE  COEJUHEHUS,
KpUCTaJNINYeCKass PpEIIeTKa, TUIbl XMMHUYECKMX peakiuil (OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE, 3K30-U 3HJIOTEPMUYECKHE, pEaKlUd HOHHOIO OOMEHa),
pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOJIUTUYECKAS INUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaklny, XUMUYECKOEe
paBHOBECHE), TEOPUH M 3aKOHbI (TEOpUS XMMHUYECKOTO  CTPOCHMS
oprannyeckux BemiectB A.M. bytiiepoBa, TEOpUs SIEKTPOJIMTHYECKOU
Juccouuanuy, nepuoandeckuil 3akod [[.JM. MenneneeBa, 3aKk0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU, (PAKTOIOTHYECKUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCIOJIB30BAaHUU
BaXHEHIINX HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISIBIATH XapaKTepHble MPU3HAKU M B3aHUMOCBA3b H3YYEHHBIX
MOHSTUH, IPUMEHATH COOTBETCTBYIOIME TMOHATUS IIPU OMMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEUIECTB M HUX MPEBPALLECHUM;
BBISBJISITH ~ B3aUMOCBSI3b ~ XMMHUYECKMX  3HAaHUH €  NOHATUAMH U
IIPEJICTAaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




OILICHUBAThH pI/ICKI/I HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,

- pa3BHBaTh KpPEAaTHMBHOE MBIILJICHUE IpHU
peH_IeHI/II/I JKN3HCHHBIX Hp06HeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BIIAACTh HaBBEIKAMH yaeOHO-
HCCIIeI0BAaTEIbCKOM n MPOEKTHOM
JICITEIILHOCTH, HaBBEIKAMH paspeuieHus
npoOJem;

- BBISIBJIATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
aKTyallM3UpOBaTh 3aJaydy, BbIIBUraTb I'MIIOTE3Y
€€ pelIeHUs, HaXOAUTb apryMeHTbl JJis
JI0Ka3aTeJIbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaThb
IapaMeTpsl U KPUTEPUU PELICHMUS;

- aHAJIM3MPOBATh IIOJYUYEHHBIE B XOJ€ PELICHUs
3a/lauM pe3ysbTaThl, KPUTUYECKH OLIEHUBATh MX
JOCTOBEPHOCTb, NPOTHO3UPOBATh M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETb NIEPEHOCUTH 3HaHMS B MIO3HABATEIBHYIO
U IPAKTHUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
- yMETb HUHTETPUPOBATh 3HAHUS H3 pPa3HBIX
MPeAMETHBIX 00J1acTeH;

- BBIABUTATb  HOBBIE  HJEH,
OpPUTHHAJIbHBIE TTOJIXO/IbI U PELICHMUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COLUAIBHON IPAKTUKE

npeajararb

- YMeTb  HCHOJIb30BaTh  HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUH
MEXIYHAPOJAHOTO COK3a TEOPETMYECKOM M NPUKIAAHOW XUMHUHU U
TPUBHUAJIbHBIC HA3BaHUsl BAKHEWILIMX BEIIECTB (3TUJICH, alleTUJICH, TJIUIEPHH,
denon, Qopmanpaerun, yKCycHas KUCIOTa, TIIMIMH, YrapHbIl ras,
YIJIEKUCIIBIN Ta3, aMMHaK, ralieHas U3BECTh, HEraiieHas H3BeCTb, MUThEBas
colla U JAPYrux), COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX M OPraHMYECKUX
BCIICCTB, YPABHCHHUS XUMHUYECKHUX PEAKIUi, OOBSICHATH WX CMBICI,
MOATBEPKIAThH XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3alHUCSMU YPaBHEHUNW XUMHUYECKHUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAUICKHOCTh HM3YyUYEHHBIX HEOPTraHUYECKUX U
OpraHWYECKHUX BELIECTB K OINpPEAENICHHbIM KJlaccaM U TpylIaM COEIWHEHHI,
XapaKTEepU30BaThb MX COCTaB U BAXXHEHIIHME CBOWCTBA; ONPENENSATH BHUIIbI
XMMHUYECKUX CBf3€H (KOBaJleHTHasl, MOHHAs, METaJJIM4ecKasi, BOJOPOJHAs),
TUTIBl KPUCTALTUYECKUX PEIIETOK BEMIECTB; KIACCU(PUIIUPOBATH XUMHUUECKUE
peakuuu;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOW  COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIM XMUMHUU B TO3HAHUU SIBICHUU
NpUPOIbl, B (OPMUPOBAHWUU MBIIIIEHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAUMOM ISl peleHHs] MPAKTUYECKUX
3aJa4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

- YMEeTh TPOBOJUTH pacyeThl MO XUMHYECKUM (opMylaM U ypaBHEHUSIM

XMMUYECKUX  pEaKUMid ¢  HUCHOJb30BaHHMEM  (U3NYECKUX  BEIUYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMasbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh

CUCTEMHBIC XHUMHWUYCCKHUC 3HAHHUA JId HNPHHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHLBIX CUTYallUAX, CBA3aHHBIX C BEHICCTBAMU U UX IIPUMCHCHHUEM

OK 02.
Hcnons3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u

B 00/1acTHIIEHHOCTH HAYYHOI'O IIO3HAHUSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM INPaKTHKH,
OCHOBAHHOTO Ha Jajore KYJIBTYD,

- YMETh IUIAHMPOBATh WU BBINOJIHATH INIAHWPOBATh W BBITOIHATh XUMUYECKUN
OKCIEPUMEHT (MIpEeBpaIleHUs] OpPraHWYECKHX BEUIECTB IIpUM HArpeBaHUM,
[IOJIyYE€HUE JTWJIEHA U M3Yy4EHHUE €r0 CBOWCTB, KAaYECTBEHHBIC PEAKLUU Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHCIOTYy; JAEHaTypauus OCJIKOB IpH
HarpeBaHUH, IIBETHbIE peEaKIUM OEJKOB; IPOBOAUTh PEAKLUU HOHHOTO




UHTEpIpETalnuu
uHpopmanuu u
UH(POPMALIMOHHBI
€ TeXHOJIOTUH JIJIs
BBITTOJTHEHHS
3aa4
npohecCuoHaIbH
Ol JIeATEIBHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEro Mecra B
MOJIMKYJIBTYPHOM MHPE;

- COBEPIIIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIBTYpbl ~ Kak  CpeICTBa
B38,I/IMO[[GfICTBPI51 MCXKAY JIIOAbMU W IMO3HAHUWA
MHUpA;

- OCO3HAHUE LICHHOCTH HAy4YHOH JEATEIIBHOCTH,

TOTOBHOCTb  OCYHIECTBIISATH  IPOCKTHYD U
UCCIIEI0BATEILCKYIO JeSITENIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiajeHne YHHBEpPCAJIBHBIMHM Yy4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BIIQJIETh HABBIKAMH MOJY4YeHHUS WH(OpMALUU
W3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYUIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3ALINIO
W UHTEpHpeTanuio WHHOPMAIUU Pa3TMUHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

- co3JaBaTh TEKCThl B Pa3NUYHBIX (Popmarax c
y4eTOM Ha3HaueHus WHGOpMAalUd U [EeIeBOU
ayIUTOPUH, BBHIOUpAsT ONTUMAIBHYIO (GOpMYy
MPEACTABICHUS U BU3YyaIU3alNH;

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMAaIlUK, €€ COOTBETCTBHE IIPABOBBIM U
MOPATbHO-dTHYECKUM HOPMaM;

- UCTOJB30BaTh CPeCTBA MH(DOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJOTHH B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTaHW3AIMOHHBIX 3aJad C  COONIOJCHUEM
TpeboBaHui 3PrOHOMHKH, TEXHUKHU

0€30MacCHOCTH, THUTHEHBI, PECypcocOepexeHus,
IMPpaBOBLIX u ITUYCCKHUX HOPM, HOpM
nH(pOpPMaIMOHHOM 06€30MMacCHOCTH;

- BJIAICTh HAaBbIKaMU paCIiO3HABaHUA U 3allIUThL

o0Me€Ha, OIpeAessATh CpPely BOJHBIX PAaCTBOPOB, KAYECTBEHHbBIE PEAKLUU Ha
cynbdar-, kapOoHAT- M XJIOPUI-aHUOHBI, HAa KATHUOH aMMOHHMS; pelIaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1no Temam '"Metamisl" u "Hemeramisl") B
COOTBETCTBUU C MPaBWIAMU TEXHUKH O€30MacHOCTU IMpH OOpALEHUH C
BEIIECTBAMH M JaOOpaTOpPHBIM O0OpPYIOBaHHWEM; MPEACTABIATH PE3yIbTATHI
XUMHUYECKOI0 SKCIIEPUMEHTa B (pOpME 3alKCU YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh aHAIM3UPOBATH XUMUYECKYIO HH(OPMAIINIO, TOTY4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHM METO/IaMU HAYYHOTO MO3HAHUS BEIIECTB M XUMUYECKUX
SIBIICHUH (HAaOIIOICHNE, I3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHNE);

- YMEThb MPOBOJUTH pacyeThl MO XUMHUYECKUM (opMmyiaM U YpaBHEHUSM

XUMHUYCCKUX peaKHI/Iﬁ C HUCII0JIBb30BaHHUEM (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpManbHBIE  YCIIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOIb30BATh

CUCTCMHBIC XUMHUUYCCKUC 3HAHUA I NPHUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIECTBAMU U UX IPUMCHCHHUEM




uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK.03 Ocy1ecTBiieHne caMo0o0pa3oBaHus, | -yMEeTb  CaMOCTOSITEIPHO  IJIAHUPOBaTh M  MPOBOJUTh  XUMHUYECKUN
IInanuposats u WCIIONb30BAaHUE COBPEMEHHOW  HAyYHOM U | DKCIIEPUMEHT (MOJYyYEeHWE U M3YyYCHHUE CBOMCTB HEOPTraHUYECKUX U
PCAIM30BBIBATE | podeccOHANbHOM TEPMUHOJIOTUM, YYacTHE B | OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIUM YIIIEBOJOPOAOB PA3IUUHBIX
C06$BGHHOG npoecCHOHANBHBIX OJMMITHAIaX, KOHKypCaX, | KJIaCCOB W KHCIOPOJCOACPKAIMUX OPraHWYeCKUX BEIISCTB, PCHICHHE
gg?/l ;:;Egzsizg BBICTaBKax, HAYYHO-MIPAKTUYECKUX | OKCIIEPUMEHTAIBHBIX ~ 3a7ad [0 PAClO3HABaHUIO HEOPraHWYEeCKHX U
pasBHTHE, KOH(EpeHIMsIX, OIIEHKa CIIOCOOHOCTH HAaXOJUTh | OPTaHUYECKUX BEIECTB) C COOJIIOIGHHEM MpaBHJl 0€30MacHOro oOpalleHus ¢
npeAnpHHUMaTE]l | ATbTEPHATHBHBIE BapHAHTHI pellieHus | BelmecTBaMu U JabopaTOpHbIM 00opynoBaHUEM, (QOPMYIHUPOBATH LEIH
BCKYIO CTaHIAPTHBIX W HECTaHJAAPTHBIX CHUTYyallMii, | UCCIENOBAaHUS, MPEAOCTaBIsATh B  pasnuyHod  (Gopme  pe3yabTaThl
ACATCIILHOCTD B IIPUHATHE OTBETCTBEHHOCTH 3 MX BBINOJIHEHHE | SKCIIEPUMEHTA, AHAJU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;
npodeCCHOHAIIBH

oi1 cepe,

HCII0JIb30BaTh

3HAHUS 110

IIPaBOBOM U

(¢uHaHCOBOM

TPAMOTHOCTH B

pa3IUYHBIX

KU3HEHHBIX

CUTYaIUIX

OK 04. - TOTOBHOCTh K CaMOPa3BUTHIO, | - YMETh TJIAHUPOBATH U BBITIOJHITH XUMUYECKUN IKCTIEPUMEHT (TIPEeBpaICHUS
DddexTuBHO CaMOCTOSATEJIbHOCTU U CaMOOIIPEIEIICHHIO; OpraHWYEeCKHUX BEIECTB MPHU HArpEBaHUM, NTOTYyUYEHUE FTUIICHA U U3YUEHHUE €ro
B3aMMOJICHCTBOBA | -OBJAJCHUE HaBBIKAMH y4eOHO- | CBOMCTB, KA4eCTBEHHBIC pEaKIMW Ha albJACTHUIbI, KpaxMal, YKCYCHYIO

Th ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

HCCIIEI0OBATENBCKOW, TPOEKTHOW M COLMAIBHOMN
eI TETLHOCTH;

OBaaaenue YHUBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMU JeHCTBUSAMMU:

0) coBMecTHAasl eATeJIbHOCTb:

- TMOHHMMaTh W WCHOJIb30BATh MPEUMYIIECTBA
KOMaHHOW ¥ UHIMBHUYaTbHOI paboThI;

KUCJIOTY; JleHaTypalusi OeJKOB MpU HAarpeBaHUH, IIBETHbIE PeaklUu OENKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPENENATh CPely BOJHBIX PaCTBOPOB,
KaueCTBEHHBIE pEaKIWH Ha CyiabpaT-, KapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTUOH aMMOHHUS; pellaTh SKCIEPUMEHTAIbHBIE 3aa4M 1o TeMaMm ""MeTassl"
u "Hemerannsl") B COOTBETCTBHM C IMpaBUJIAMH TEXHUKH O€30MAaCHOCTH IpPH
oOpalleHun ¢ BEIIeCTBaMHU U JIA0OPAaTOPHBIM O00O0PYIOBAaHHUEM; TPEACTABISThH
pe3ybTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (¢GopMe 3alucu ypaBHEHHH




- NpUHUMAThb LCJIN COBMECTHOU JACATCIIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JCHUCTBUSA
0 €€ JOCTHXKECHUIO: COCTaBJIATH IIJIaH JCHCTBUIA,
pacnpenenarb poJiM € Y4ETOM  MHEHHM
YYaCTHHUKOB 00cyX1aTh pe3yJIbTaThI
COBMECTHOM pabOTHI;

- KOOpDAMHUPOBaTh M BBINOJHATH paboTy B
YCIOBUSIX ~ PEAJIbHOr0,  BHUPTYyaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBJATh IO3UTHBHOE CTPATETUYECKOE
IMOBCACHHUEC B PA3JIMYHBIX CUTyalUAX, ITPOABIATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUITUATHBHBIM
OBnajenue YHUBEPCAJIBLHBIMHI

PeryJasiTHBHBIMH € CTBUSIMU:

I') NpUHATHE ce0 M APYTUX JIOJCH:

- MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX
TOJIEH TpU aHalu3€e Pe3yIbTaTOB JIEATEIbHOCTH;
- TpU3HABaTh CBOE MPaBO M TIPAaBO JPYTHX
JIIOZICH Ha OIINOKH;

- pa3BHBATh CITIOCOOHOCTH TOHUMATH MU C
TIO3UIUU IPYTOTO YEIOBEKa;

COOTBETCTBYIOIIMX peaKIuid U (OPMYIHPOBAaTh BBIBOABI HA OCHOBE 3THX
pe3ynbTaToB;

OK.05
Ocy1iecTBIsITh
YCTHYIO U
MMCbMEHHYIO
KOMMYHUKAITHIO
Ha
roCyJapCTBEHHOM
SA3BIKE
Poccuiickoit
®denepauuu C
y4eToM

I[CMOHCTpaLII/ISI HaBBIKOB TPAaMOTHO M3JIaraTb
CBOM MBICIIM U O(I)OpMJBITB AOKYMCHTAIIUIO Ha

rOCyAapCTBEHHOM SI3BIKE Poccuiickoit
®denepauuu, IIpUHAMAs BO BHUMaHHE
OCOOCHHOCTH  COIIMAJIbBHOTO U KYJIBTYPHOTO

KOHTCKCTa

- YMETh OCYIIECTBIIATH IEJICHANPABICHHBIN MOMCK XUMHUECKON HHPOpMAIHH
B Pa3NUYHBIX UCTOYHHUKAX (HaydHas W yuyeOHO-Hay4YHas JUTepaTypa, CpeaCcTBa
MaccoBoi  umHpopMmaiuu, ceTb VHTepHeT u  apyrue), KpUTUYECKU
AHATM3UPOBATh XMMHUYECKYH0 HHQOpMaIHio, MepepadaTeiBaTh €€ |
HCIIOJIH30BaTh B COOTBETCTBUU C TTOCTABICHHON Y4eOHOU 3a/1auei;




0COOEHHOCTEH
COLMAILHOTO U

KYJIBTYPHOI'O

KOHTEKCTa

OK 06. ®opMHUpOBaHUE I'PAKIAHCKOTO - YMETH BBIBIATH XapaKTEPHbIE IPU3HAKU U B3aUMOCBA3b U3YYEHHBIX
[TposiBnsTH MaTPUOTHYECKOr0 CO3HAHMS, YyBCTBA BEPHOCTU | MIOHATUM, IPUMEHSATH COOTBETCTBYIOILIUE MMOHATHUS IIPU OMMCAHUN CTPOCHHUS U
IpaXKAaHCKO- cBoemy OTeuecTBy, CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MPEBPAILCHUI;
NaTPUOTHYECKYIO | TOTOBHOCTH K BBIMOJIHEHUIO TPAXKIAHCKOTO -yMeTh KJaccu(pUIMPOBATh HEOPraHMYECKHE U OPraHUYECKUE BEIIeCTBA U
IIO3UIIHUIO, A0Jira 1 KOHCTUTYIIUOHHBIX 00s13aHHOCTEMN 110 XUMHYCCKUC PCAKIIUH, CAMOCTOATCIIbHO BI)I6I/IpaTI> OCHOBAHHA U KPUTCPUHN IAJIA
JEMOHCTPHUPOBATH | 3alIUTe UHTEpecoB PonnHbI; KJIacCU(UKALIUU U3Y4aeMbIX XUMHUECKUX OOBEKTOB;

OCO3HAHHOE pHrOOIIeHNE K 00IIECTBEHHO-TIOJIC3HOM - YMETb IIJIJAHUPOBATh U BBINOJIHATE XUMUYECKUN dKCIIEPUMEHT, IIPEACTABIATh
MOBE/ICHUE Ha NesITeIbHOCTH Ha IPUHIIMIIAX BOJOHTEPCTBA U pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B pa3iuyHoi hopme (Tabnuiia,
OCHOBE OIaroTBOPUTEIBHOCTH; rpaduK, OT4eT, TOKJIa/, IPE3CHTAIINS);

TPaAULIUOHHBIX MO3UTUBHOTO OTHOILIEHUS K BOCHHON U

POCCHICKHX roCyJapCTBEHHOM ClTy)k0€; BOCIIUTaHUE B TyXe

JyXOBHO- HETEPIUMOCTH K KOPPYILIHMOHHBIM

HPABCTBCHHBIX IIPOABJICHUAM

LIECHHOCTEH, B TOM
YHUCIIE ¢ YYETOM
rapMOHU3ALUN
MEKHAIIMOHAIIbH
BIX U
MEKPETUTUOZHBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThl
AHTHKOPPYIIIMOH
HOTO IIOBEJCHUS

OK 07.
ConeiicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

B 001acTHAKOJIOrH4e€CKOTr0 BOCIIMTAHUA:

- c(OpPMHPOBAHHOCTH HKOJIOTHYECKOM
KYJbTYPbI, INOHUMAHUC BJIUAHUA COLHUAIBHO-
HSKOHOMHYECKHUX TMPOIECCOB HAa  COCTOSIHHE

- chopMupOBaTh  TPEICTABICHHUS: O  XUMHYECKOW  COCTaBISIOLICH
€CTECTBEHHOHAyYHOM KapTHHBI MHpA, POJIM XUMHUU B IO3HAHUM SBJICHUN
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAUMOM JJIsl peuIeHUs] MPaKTUYECKUX
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cpenbl, MPUPOJHON W COIMAILHOW Cpelbl, OCO3HAHWE | 337a4 M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
pecypcocOepexeH | ri1o0aabHOTro Xapakrepa SKOJIOTUYECKUX | IPUPOIHON CpEIE;
W10, IPUMEHATH pooem; - YMETh COONIOAATH MpaBUiIa SKOJOTUYECKH IIEIECOOO0Pa3HOTrO IMOBEACHUS B
3HaHUS 00 - IJTAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBUU B | OBITY M TPYIOBOH NEATEIBHOCTH B IEISIX COXPAaHEHUS CBOETO 3J0POBBS U
U3MEHECHUU OKpYJKaIOIlled Cpele Ha OCHOBE 3HAHHUs LIEJICH | OKPYXKAIOWIEH IPUPOJHOM CpPENbl; YYHUTHIBATH OINACHOCTH BO3JCUCTBUSA Ha
KJIMMATa, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; JKUBBIE OPraHU3Mbl OIPEACIECHHBIX BEMIECTB, IMOHUMAsl CMBICT ITOKa3aTels
NPUHIHATIBI AKTUBHOE HEINPUITHE JECWCTBUM, MNPUHOCIIIMX | PEIEIbHON TOIMYCTUMON KOHUECHTPALINY;
OCpEIKITUBOTO BpEJ OKPYXaIoLLEel Cpese;
MIPOU3BOJICTBA, - YMEHHE NPOTHO3UPOBATH HEOJIATONPHUSITHBIC
3 pexTUBHO 3KOJOTUYECKHUE MOCJIEICTBUS
JIECTBOBATH B NpEANPUHUMAEMBIX JCUCTBUM, NPEIOTBPAILAThH
Ype3BbIYANHBIX HX;
CUTYalHSIX - pacupenue OIIbITa JIeSITeNIbHOCTH

3KOJIOTUYECKON HAMPABICHHOCTH;

- OBJIAAC€CHHUEC HaBbIKaMH y‘le6HO—HCCJI6):[OBaT6IIBCKOI7[,

IMPOCKTHOU 1 COITUAIIBHOU ACATCIbHOCTHU,
OK.08 Pa3BuTue ciOpTUBHOTO BOCIIUTAHUA, YCIIEIIHOE | -yME€Th  CAMOCTOSITEIbHO  IUIAHUPOBAaTh W MNPOBOJWTH  XUMHYECKHI
Hcnone3oBars BBINOJIHEHUE HOPMATUBOB Bceepoccuiickoro OKCIIEPUMEHT (MOJyYeHWEe U M3YyUYEeHHE CBOWCTB HEOPTraHWYECKUX U
fbpeHCTBa 5 (U3KYIBTYPHO-CIIOPTHBHOrO KoMIlIekca "['0TOB | OpraHMYeCKHX BELIECTB, KaUeCTBEHHBIE PEAKIUM YIJIEBOAOPOIOB Pa3IHIHBIX

U3UYECKOU

KYJIBTYPBI JIIs
COXpaHEeHHUS U
YKpETUICHUS
3JI0POBbS B
mporecce
npodeccuoHanbH
OH JIeSITETbHOCTH
U TIOJITIepKAHUS
HEOOXOIUMOT0
YpOBHS
bu3uIecKoi
MIOATOTOBIICHHOCT
u

K Tpyny u obopone" (I'TO); ykpemienue
3I0POBBS U TPO(PHIIAKTHKA OOIIUX U
npodeccnoHanbHBIX 3a00J€BaHUH, MpoMaraHia
3JI0pOBOTO 00pa3a KU3HU

KJIaCCOB W  KHUCIOPOACOACPIKAIINX  OPraHMYCCKHUX  BCIICCTB, PCUHICHUC

AKCIIEPUMEHTAIBHBIX  3a/a4
OpPraHMYeCKUX BEIIECTB) C COOJIIOJICHUEM IpaBuiI 0€30MacHOro oOpaleHus ¢
BEIIECTBAMH U J1a0OpaTopHbIM 00OpyJIOBaHHEM, (OPMYTUPOBATH LEIH
NpPEJOCTaBIATh B pasiuYHOM  (opMe  pe3ynbTaThl

9KCIICPUMCHTA, aHAJIU3UPOBATL U OLICHUBATH UX JOCTOBCPHOCTD,

o pacCriio3HaBaHUIO HCOPraHNU4YCCKUX U

HUCCjIca0BaHusl,
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OK.09ITonb30Bar
bCSl
npohecCuoHaIbH
oit
JIOKYMEHTalUE1
Ha
rOCy/IapCTBEHHO
Y HHOCTPAaHHOM
SA3bIKaX

JleMOHCTpalusi yMEHUI MOHUMATh TEKCTHI Ha
0a30BbIe U MPOPECCHOHATHHBIC TEMBI;
COCTaBJIATh JIOKYMEHTAIIMIO, OTHOCSIIYIOCS K
nporeccaM npo(ecCHOHANTBHOMN NeSTeTbHOCTH
Ha TOCYJaPCTBEHHOM M HHOCTPAHHOM SI3bIKaX

- YMETh IUIAHUPOBATH U BBIOJIHATH XUMUYCCKUI IKCIIEPUMEHT, MIPEACTABIATh
pe3ysbTaThl XMMHYECKOTO SKCIIEPUMEHTa B pasiudHod (opme (Tabiwuia,
rpaduk, OT4eT, TOKII, IPE3CHTAIINS);

- yMeTh pemniath MNPAaKTUKO-OPUECHTHPOBAHHBIC 33JaHUSl 110 COCTABIICHUIO
XUMHYECKUX PEaKIHUi C y4aCTHEM OpPTraHMYECKHX BEHIECTB, HCIOJb3YEMBIX
JUTSL UX UICHTU(UKALIMY B OBITY U IPOMBIIIIICHHOCTH.

IIK 1.1.
IIpoBonuTh
MHBEHTApHU3aLIHIO
U BECTH Y4eT
TEXHUYECKUX U
IPOrpaMMHBIX
CPEICTB
MH(OKOMMYHUKA
LIMOHHBIX CUCTEM
c
HCII0JIb30BaHUEM
CHeUaIn3upOBaH
HBIX IIPOTpamM.

K 1.3
[IpencraBnsath
OTYETHOCTH I10
KOH(pUTrypanuu
IPOrPaMMHOTO H
anmapaTHOTO
obecreueHust
UH(POKOMMYHHUKA
[IAOHHOU

- 0CO3HATHJIMYHBIMNBKIIAIBIOCTPOCHHHYCTONYHB
oro0yaymiero;

CaMOCTOSITENNEHO(POPMYTUPOBATEUAKTYAIU3UPOB
aTh POOJIEMY, pacCCMaTPUBATHEEBCECTOPOHHE;

- BHOCUTh  KOPPEKTUBBI B  JESATEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

- CIIOCOOHOCTH u TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELIEHUs
MPAKTUYECKHUX 3a7a4, TPUMECHECHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

- cTaBUTh U (opmynupoBaTh COOCTBEHHBIC
3aa4 B 0Opa30BATENbHOW MACSITENBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

- UMETh BHYTPEHHIOO MOTHBAIIHIO,
BKJIFOYAIOUTYIO CTPEMIIEHHE K JOCTUKEHUIO 1[EJIH
U yCrexXy, ONTUMHU3M, HHHIIHATHBHOCTh, YMCHHE
JIECTBOBATD, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

- UMETh MHTEPEC K pa3InuHbIM chepam
npodeccuoHaTbHOU 1A TEILHOCTH,

- YMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOD
Oynymei npodeccuuupeanTn3oBbIBATh
COOCTBEHHBIE >KU3HEHHbBIE IIJIaHbl; TOTOBHOCTb

- YMETb BBISBIIATH XapaKTEPHbBIE MPU3HAKU U B3aUMOCBS3b U3YYEHHBIX
MOHATHI, TPUMEHATh COOTBETCTBYIOIIUE MMOHITHS IIPU ONMCAHUN CTPOCHUS H
CBOMCTB HEOPIaHUYECKUX M OPraHMYECKHUX BELIECTB U MX MPEBPAICHUH;
-yMeTb KJacCu()UIIMPOBATh HEOPTAHUYECKUE H OPraHNIEeCKHE BEIIECTBA U
XMMHYECKHE PEaKIfH, CAMOCTOSTEIbHO BEIOMPATh OCHOBAHUS U KPUTECPHH JIJISI
KJIaccu(hUKAIUU H3y9aeMBbIX XUMHUUECKUX O0BEKTOB;

- YMETh IJIAHUPOBATh U BBIOJIHATh XMMUYECKUN IKCIIEPUMEHT, NPEJICTABIIATh
pe3yNbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B pa3inyHou hopme (Tabnuia,
rpaduK, OT4EeT, JOKJIAA, Ipe3eHTalus);

- YMETh aHAIM3UPOBATH XUMHUECKYIO HWH(OPMAIHIO, MOITY4aeMYI0 U3 Pa3HbIX

HUCTOYHUKOB (CpeAcTB MaccoBoil mHGopMmaiuu, cetb WHTepHET u apyrue),
nepepabaTeiBaTh €€ W HCIOJIh30BaTh B COOTBETCTBHHM C TIOCTaBJICHHON
y4aeOHOM 3amaueit;

—yMeTL pemaTL HpaKTquCKI/Ie 3aJaHUsI Ha COCTAaBJICHUEC KAaYCCTBCHHBIX
peakiuii 00HapYKCHUS OPTaHNYCCKUX COCTUHCHHMIA,

-yMeTh pelaTh MPaKTHUKO-OPUEHTUPOBAHHBIE TEOPETUUYECKUE 3aJaHus Ha
CBOICTBA U MOJIy4eHHUE HEOPTAHUYECKUX BEIIECTB;

-yMeTh pellaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a/laHUs 10 COCTABJICHUIO
XUMHUYECKUX PEaKIUi C y4acTHeM OPTaHMYECKUX BEIECTB, HCIOIb3YyEeMbIX
JUTSL UX UICHTU(UKAIIMY B OBITY U TPOMBINIJICHHOCTH;

-yMETh pemiaTh MPAKTHKO-OPUEHTHPOBAHHBIC TEOPETUYCCKUE 3aJaHMs Ha
aHaM3 (GaKTOPOB, BIUSIOMINX HA N3MEHEHNE CKOPOCTH XUMHUYECKON PEaKIIHH;
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CHUCTCMBI U €€
COCTaBJIAIOIIUX.

HCIIOCOOHOCTD K 00pa3oBaHMIO 51
camM000pa30BaHUIO HA IPOTSHKCHUH BCEU KHU3HU;
- aHAIU3HUPOBATh  IOJYYCHHBIE B  XOJE
peIIeHUA3a1a9MPe3YIIbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3HPOBATH
HU3MEHEHHUE B HOBBIX YCIIOBHUSX;

- BJIAJICTHhHABBIKAMHUIIOIYICHUSIMHPOPMAIIUN U
HMCTOYHUKOB PAa3HBIX THIIOB.

-YMETH pC€uIaTh IMMPAKTHKO-OPHUCHTHPOBAHHEBIC

AUCIICPCHBIC CHUCTCMBI, HCIIOJIb3YCMBIC B OBITOBOM M HpOI/I3BOI[CTBeHHOI71

JACATCIIBHOCTH 4YCJIOBCKA.

paC4YCTHBIC

3aJaHus  Ha
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1.3. MnauBuayaJbHas NPOEKTHASA AeSTeIbHOCTD

NHauBuayanbHBIM TPOEKT (J1ajiee - IPOEKT) MPEJCTABISIET 000 0co0yIo
dbopmy opraHuzanuu o0pa3oBaTEIbLHON JeATEILHOCTH oOydaromuxcs (ydeOHOe
UCCJIEIOBAHUE WJIM Y4eOHBIM MPOEKT), NMPEeIyCMOTPEHHYI0O B y4eOHOM IUIaHE. DTO
KOMILJIEKC TOMCKOBBIX, HCCJIEIOBATEIbCKUX, PACUETHBIX, TpapUUYECKUX U APYTHX
BUJIOB pabOT, BBINOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO HUIIU
TEOPETUYECKOr0 PEHICHUS 3HAYUMOI MPOOIJIEMBI.

NHnuBuIyalbHBIA ~ TIPOEKT  BHITIOJNHAETCS IO TEMAaTHWKe, IpeaiaracMou
MPENoAaBaTeNsIMU B paMKaxX CBOMX JHMCLHUILUIMH U OTPAKEHHOM B paboueil mporpaMmme
JTUCIUIUTMHBL, WU TeMa GOpMYIIMpYyeTCcss 00yJaroMMCsl IPY y9aCcTUH MIpernogaBaTelis
WH/IMBHUIYaJIbHO, YIUTHIBASL KPYT HHTEPECYIOMIUX 00YYarOIerocs mpooiaeM.

Pe3ynbTaThl BRIMOTHEHUS HHANBUYATEHOTO MTPOCKTA TOJKHBI OTPAXkKaTh:

— c(hOpMHUPOBAHHOCTh HABBIKOB KOMMYHUKATUBHOMW, y4eOHO-MCCIIEI0BATEIHCKON
JESATETbHOCTH, KPUTUYECKOTO MBIIIICHUS;

— CIIOCOOHOCTH K MHHOBAIlMUOHHOM, QHAJTUTHUYCCKOM, TBOPUYECKOM,
WHTEJJIEKTYalIbHOU JIEATEIbHOCTH;
— c(hopMHUPOBAaHHOCTHHABHIKOB MIPOEKTHOU JIeSITeIIBHOCTH, a TaKKe

CaMOCTOATENbHOTO NMPUMEHEHNS NPUOOPETEHHBIX 3HAHUW M CIOCOOOB ACHCTBUI MpHU
PEIICHUN Pa3JIMYHBIX 3a7a4, UCTOJb3ys 3HaHus 1mo O/1.12 Xumus;

- CHOCOOHOCTh MOCTAHOBKHU L€ U (POPMYJIUPOBAHUS THIOTE3bl MCCIEAOBaHUS,
IUIAHUPOBaHUs paboOThl, OTOOpAa W HUHTEpPIpETalMd HEOOXOAMMON HuH(pOpMaluu,
CTPYKTYpPUPOBaHUSI apryMEHTAIMH Pe3yIbTaTOB MCCIEA0BAaHUs Ha OCHOBE COOpPaHHBIX
JAHHBIX, [IPE3ECHTALIMU PE3YJIbTATOB.

[IpoekThl, BEINOJIHAEMbIE O0YyYaIOIIMMUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUIIOB:  MCCIIEIOBATENbCKUNA,  MPAKTUKO-OPUEHTUPOBAHHBIN,  HMH()OPMALMOHHO-
MTOMCKOBBIN, TBOPUYECKUH, UTPOBOM.

[IpakTUKO-OpHUEHTUPOBAHHBIN MPOEKT OTJIMYAETCS YETKO O003HAYEHHBIM C
CaMOro Hayaja KOHEYHBIM pE3YJbTATOM JESATEIBHOCTH YYACTHUKOB IMPOEKTA.
TemaTuka TPOEKTOB NPO(PECCHOHANBHON  HAMpaBICHHOCTH MPEACTaBlIEHa B
MIPUIIOKEHUH 1.

2. CTPYKTYPA U COJIEP’)KAHUE OBILIEOBPA30OBATEJBHOM
TV CTUTIIAHBI

2.1. O0beM JUCHUIIMHBI K BUbI Y4eOHOH padoThI

Buj yue6Hoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON POrPpaMMBbl AU CHUILTHHbI 60
B T.4
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OcHOBHOe coep:kaHue

52

BT. U..
TeopeTuieckoe o0ydeHue 22
IIPaKTUYECKUE 3aHATUS 22
1abopaTOpPHBIE 3aHATUS 8
IIpodeccnonaibHO-0pHMEHTHPOBAHHOE COJEeP:KAHUE (COePKAHUE 6
MPUKJIAJTHOI0 MOAYJIfA)

BT. Y..

TEOpeTU4ecKoe o0yueHne 2
IIPAKTUYECKUE 3aHATUS 4
NuauBuayaJbHbIi MPOEeKT aa
IIpomexyTouHas arrecTauus (quddHepeHIIMPOBAHHBIA 3a4eT) 2
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2.2. TeMaTnyecKMii IJIAH U COAEPKAHME TUCHUILTHHBI

HaunmeHnoBanue Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMble
. 'bEM YacoB
pa3aesioB U TeM JadopaTopHble M MPaAKTHYECKUE 3aHATHSI, MPUKJIATHONH MOTY.JIb KOMIIETeHIINH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pasnen 1. OcHOBBI CTPpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CtpoeHue aToMOB
XUMHYECKHIX Teopernueckoe o0yueHue 2
DJIEMEHTOB U
Ipupoaa CoBpemeHHass Mojenb cTpoeHus aroma. CHMBOIMYECKHUH S3bIK XUMHUU.XUMHUECKUN DJIEMEHT.
XUMHAYECKOH DnekTpoHHas KoHurypamus aroma. Knaccuduxaiuss XUMHUYECKUX DIIEMEHTOB (S-, p-, d-2JI€MEeHTHI).
CBA3U BanentHbie 3JIEKTPOHBI. BanenTHOCTS. OneKTpoHHas pupoaa XUMHUYECKON 2
CBSI3U.DIIEKTPOOTPUIIATEIHPHOCTh. BUABI XUMHUYECKOW CBA3M (KOBaJCHTHAs, MOHHAS, MeTaJlJIMuecKas,
BOJIOPOIHAs) M CTIOCOOBI ee 00pa30BaHMs.
IIpakTH4eckue 3aHATHSA 2
IIpakTnueckoe 3ansaTue Nel.Pemenue 3amaHuii Ha HCHONB30BaHWE XUMUYECKOW CHMBOJIHMKH H
Ha3BaHWU COCIWHEHUU TI0 HOMEHKJIAType MEXIYHApPOJHOTO COI3a TEOPETUYECKOW W TPHUKIATHOU
XUMHUH ¥ TPUBHAIBHBIX Ha3BaHWH I COCTABICHUS XUMHUYECKUX (POPMYI IBYXATOMHBIX COCIMHEHHIA
(okcu10B, CyIb(PHI0B, THAPUIOB U T.I.) U APYTUX HEOPraHUUYECKUX COCTUHEHHUH OTAEIbHBIX KJIaCcCOB. 2
[IpakTudeckue 3aaHusl Ha YCTAaHOBIICHUE CBSI3U MEXKY CTPOSHHEM aTOMOB XHMHUYECKUX HJIIEMEHTOB U
HepHOHquCKHM N3MCHCHHUCM CBOf/iCTB XUMHNYCCKUX DJICMCHTOB U HUX COG)II/IHCHI/Iﬁ B COOTBCTCTBUU C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01
[Tepuoanueckuii OK 02
3aKOH U Ta0IuIa
.. Menneneera
IIpakTHYeckue 3aHATHSA 2
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IIpakTnueckoe 3anaTue Ne2.Ilepuoanueckas cucrema xuMmuueckux ainemenToB .M. Menneneesa.
®usnyeckuit cmbica [lepuoaunueckoro 3akona [.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XUMHUYECKoro 3yieMenTa B [leproandeckoit cucreme. MUpPOBO33pEHUECKOE M HAYYHOE
3Hauenue [lepuonnueckoro 3akona /[.J1. Menzaeneesa. [Ipornossl [{.J1. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUYECKUX
371eMEHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C MX 3JICKTPOHHBIM CTPOCHHEM H TOJI0KEHUEM B MIEPUOJUIECKOM CUCTEME
XUMHYECKUX 31eMeHTOB J[.J1. MeHaeneeBay.

Pazgea 2. Xumunue

CKHME peaKkuuu

Tema 2.1. Tumsl

OcHoBHOE CoAEcpKaHue

XUMHUYECKUX
peakuu

Teopernueckoe o0y4enue

Krnaccudukanus u THIIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBieHue
ypaBHEHUN peakIUi COeIMHEHUS, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKIUil TOPEHUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIIEHUs. CTeneHb okucaeHuss. OKUCIUTENTh U BOCCTAHOBUTEIb.
CocraBneHue U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
Oaanca. OKUCIUTEbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B TIPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U
KUA3HEIEATEIIbHOCTH OPraHU3MOB.

[MpakTnyeckue 3aHsATHS

IIpakTnyeckoe 3anaTHeNe3.KonnmuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHUU M pacyeThl MO YpaBHEHHUSIM XUMHUYECKHX peakuui. Mojib Kak €IMHUIAa KOJUYEeCTBa
BeniecTBa. MossipHasg Macca. 3aKOHBI COXPAHEHMsI MacChl U SHEpruu. 3akoH ABoraapo. MossipHbIi
o0beM razoB. OTHOCHTENbHAsI IUIOTHOCTh Ta30oB. PacdeTel MO ypaBHEHHMSAM XUMHYECKUX pPEaKLui ¢
MCTIOJIb30BAHUEM MACCHl, 00beMa (HOpMaJIbHbIE YCIIOBUS) Ia30B, KOJIMYECTBA BELIECTBA.

OK 01
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Tema 2.2.

OnektponuTtndecka| OCHOBHOE co/lepKaHue 4 OK 01
s1 TUCcolMalus 1 OK 04
MOHHBIH 06MeH TeopeTuyeckoe o0yueHue 2
Teopus 371EKTPOIUTHUECKON qucconranuu. MoHbl. DNEeKTPOIUTHI, HEAIEKTPOIUTHI. Peakuimu MOHHOTO
obmena. CocTaBleHHE peakIii MOHHOrO OOMEHa IMyTEeM COCTAaBJIEHUS MX TOJHBIX U COKPAIIEHHBIX 2
MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABICHUE NOHHBIX PEaKINil
JlaGopaTopHble 3aHATHS 2
JlaGoparopHoe 3ansaTueNel. “TUIbl XUMUUECKUX PEaKIIUi”.
HccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXO/HBIX U 00Pa3yIOIIUXCs BEIIECTB) U IPU3HAKOB )
XUMHUYeCKUX peakuuii. [IpoBenenue peakimit HOHHOTO OOMEHa, OTpeIeNIeHHne CPeIbl BOJAHBIX
pacTBOpoOB. 3a/1aHKs HA COCTABJICHUE HOHHBIX peaKluii
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHX BEIECTB 14
OcHOBHOe coep:kaHue 4 OK 01
Tema 3.1. OK 02
Knaccudukanus, | Teoperudeckoe odyqenue 2 K 1.3
HOMEHKJIaTypa U N
CTDOCHHE [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemiecTs. IIpocTsie U crokHbIe
P BeriecTBa. OCHOBHBIE KIIACChI CJIOKHBIX BELIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, COM). B3aumocss3b
HEOPraHUYECKUX
p HEOpPraHMYECKUX BEIIeCTB. ATperatHble cocTosiHUA BeulecTBa. Kpucrannuueckue u amopdHbie
BeIeCTB BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHAsi, MOJIEKYJIApHast, MOHHAs, METAJITMYECKast). 2
3aBUCUMOCTh (PM3MYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUAA XUMUYECKOMN CBS3M U THUIA KPUCTATUINYECKON PEIIETKH.
[IprunHbl MHOrOOOpa3us BEIIECTB.
IIpakTnyeckune 3aHATHSA 2
IpakTuyeckoe 3anaTne Ned.HomeHkaTypa HEOpraHUYECKUX BEILIECTB: HA3BAHUE BEILIECTBA UCXOS 2

U3 UX XUMUYECKOU (DOPMYIIbI HIIM COCTABICHHE XUMUUECKON (hOPMYIIbI HCXO/1A U3 Ha3BaHUs BEILlECTBA
o mexayHapoHoi (MIOITAK) unu TpuBHalibHONM HOMEHKIIATYpE.
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Pemenne mpakTUYecKuX 3aaHUN MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETaIlleHas! N3BECTh, MUTHEBAS COJA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIIEKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoBOM MHpopMaIuu, ceth HTepHET U Ipyrue).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyram.

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XUMUYECKHE OK 02
CROCTRA Teoperuueckoe o0yyenue K 1.1
HEOPraHUYECKUX .
BEIECTD Mertamner. O0mme ¢uzndeckne M XUMHUYECKHE CBOMcTBa MeTaiwioB. CriocoObl mosydeHus. 3HaYeHUE

METAJJIOB M HEMETAUNIOB B IPHUPOAE U KU3HEACIATEIBHOCTH 4YeJIOBEKa U opraHu3MoB. Kopposus

METAJIJIOB: BU/bI KOPPO3UH, CIIOCOOBI 3aLIUThl METAJIJIOB OT KOPPO3HH.

Hemeramnpl. OOmme ¢usmyeckne W XUMUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HomeHki1aTypa coeTuHeHUi HemeTaioB. Kpyroopotst

OMOT€HHBIX JIEMEHTOB B IIPUPO/IE.

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHJIOB, THIPOKCHI0OB, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHUIH,

BBICIINX OKCHJIOB M THAPOKCHUIOB.

IIpakTHyeckne 3aHATHA

IIpakTnyeckoe 3anaTueNeS.CocTaBieHNE YpaBHEHUM XMMHUYECKHUX PEAKLUUN C y4aCTHEM IPOCTBIX W

CIIO)KHBIX HEOPraHWYEeCKHX BEIIECTB: METAIJIOB M HEMETaJUIOB; OKCHUIOB METaUIOB, HEMETAIIIOB H

aM(QOTEpHBIX JJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMH U aM(OTEpHBIX T'HIPOKCHUIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, NOJYYEHHE H

0e30MacHOe UCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY M MNPaKTHYECKON

JESITEIbHOCTH YEJIOBEKA.
Tema 3.3.
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Nnentuduxanys OcHOBHOe coiep:kaHue 4 OK 01
HEOpraHn4eCcKux OK 02
BEIIecTB JlabopaTropHble 3aHATHUS 2 OK 04
JlabopaTopHoe 3ansiTue Ne2.«neHTrduKkanys HEOPraHUIECKUX BEIICCTBY.
Pemienue sKkcriepuMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, IO
Pacro3HaBaHUIO U MOIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. ’
WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHHUS.
KontposbHasn .
CBolicTBa HEOPraHUYECKUX BELLECTB. 2
padora 1
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHN4YEeCKUX BellleCTB 18
Tema 4.1. OcHoBHoOe cogepkaHue 4 OK 01
Knaccudukanus, IIK 1.3
CTpOeHHe 1 Teopernueckoe o0yuenue 2
HOMEHKJIaTypa . .
[TosiBneHue 1 pa3BUTHE OPTAHMYECKON XUMUHU Kak Hayku. [Ipenmer oprannueckoir xumMun. MecTto u
OPTAHIHICCKHUX 3HAaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BeIeCTB XUMUYECKOE CTPOEHUE KakK IMOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJ€ COIVIACHO HMX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOEHMs OpraHnyeckux coequHeHuid A.M. bytneposa.
VYraepoaHblid CKeJeT OpPraHUYeCKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpoeHust MoJiekyn. M3omepust 1 H30MepBbI. 2
[lonsitTne o @QynkuuoHanbHoOM rpynne. Panukan. IlpuHnunel KiacCU(pUKalUM  OPraHUYECKUX
coeMHEHUI. MexayHapogHass HOMEHKIATypa M NPUHLMIBL  HOMEHKIATYpbl  OpPraHUYECKHUX
coenuaennii. [lonsatne 00 a3oTcomepkamMX COCAMHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, »Kupax, Oelkax H JAp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHSIX (MOHOMEp, MOIUMEp,
CTPYKTYPHOE 3BEHO).
IIpakTH4eckne 3aHATHA 2
IIpakTuyeckoe 3anaTue Ne6.HomeHnknaTypa OpraHuyecKMX COEOUHEHUN OTIENbHBIX KJIACCOB 2

(HacbIllIEHHbIE, HEHACHIIMICHHbIE W apOMAaTUYEeCKUE YTJIEBOJOPOAbI, CHUPTHI, (DEHOJbI, albJIErH]Ibl,
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KETOHBI, KapOOHOBBIE KUCIOTH U Jp.) CocTaBIeHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopmyr
OpraHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIOJIb3YyS KX HAa3BaHUA II0 CUCTEMaTHYECKON U
TPUBUAILHON HOMEHKJIATYpe (ITUIJICH, alleTUIICH, TIUIEpUH, (heHoII, opMabAeTH, YKCYCHAs KUCIIOTa,
riuuH). PacueTsl npocTeiiieit popMyisl OpraHM4ecKO MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOIO COCTaBa

(B %).

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHUH

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

@OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCAMHEHUH OTIECNBHBIX KIACCOB (0COOEHHOCTH
KJ1acCU(PUKALMU 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOIHMUECKUH psaa 1 obmas popmysia; U30Mepus;
¢bu3nveckne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI TIOTYYCHHUS):

— HIpeJeNbHbIe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIEBOJOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HemnpenenbHble (aJKEeHbl, aJKUHbl M QJKaJWEHbl) U apOMaTUYEeCKUE YIJIeBOAOpoJbl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUNIAMEHU JIJISl CBAPKHU M PE3KH METAJLIOB.

— KHUCJIOPOACOAEpIKaIlIie COeTMHEHNs (CTUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, aJIbAETH/IbI
U KETOHBI, >KHUpBL, yriaeBonbl). [IpakThueckoe NpUMEHEHHE STWICHIVIMKONSA, INIMLEpHHA, (eHoxa.
[Ipumenenue ¢opmanpieryaa, ameranbIeruia, YKCYCHOM KHUCIOTBl. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KUCIOT. Morolue cBOWCTBa MbLJa.

— azoTcojepXkallde CoeIuHEeHUs (aMMHBI M aMHUHOKHCIOTHI, Oenku). BpicokoMonekymnsipHbie
COeJIMHEHUS (CMHTETHYECKHE M OMOJIOTMYECKU-aKTHBHBIE). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
ITonmmMepu3zanus 3THIIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas CBA3b MEXKYy KJIACCAMHU OPraHUYECKUX COCIUHEHUN.

IIpakTHyeckne 3aHATHA

IIpakTuyeckoe 3aHsaTHe Ne7.CBOICTBAa OPraHMUECKUX COCTMHEHHUI OTJIEIBHBIX KJIACCOB (TPUBHAJIbHAS
1 MEXAYHApOJHasi HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOYUYCHHUS): IPEACTbHBIC (aTKaHBI
U IUKJIOAJKaHbl), HETIpEAEIbHbIC (AJIKEHBbI, aJKUHBI U aJKaJUEHbl) U apOMaTHYeCKUEe YTIIEBOJOPOJIbI,

OK 01
OK 02
OK 04
K 1.1
IIK 1.3
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CIIUPTHLI U q)eHOHBI, Kap6OHOBBIe KHUCJIOTHI U 3(1)I/Ipbl, AJIbACTUIbI U KCTOHBI, aMHMHbBI 1 aMHWHOKHCJIOTHI,
BBICOKOMOJICKYJIAPHBIEC COCIHUHCHUS. 3a,Z[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ C
Y4aCTUEM OPraHMYCCKUX BCHICCTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUA.

IIpakTnueckoe 3ansitue Ne§.CocTaBiieHre cxeM peakiuil (B TOM YHCIE [0 IPEIOKEHHBIM LIETOUKaM
IIPEBpAILEHH), XapaKTepU3YyIOUIMX XHMHUYECKHE CBOWCTBA OPraHMYECKUX COEAMHEHUH OTAEIbHBIX
KJIaCCOB, CMOCOOBI WX MOJNY4YeHHS M Ha3BaHWE OPraHMYECKHX COEAWHEHHH MO TPUBUAIBHOW WU
MEXYHapOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEMHEHMH OTAEIBHBIX KIACCOB

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
EeSITENbHOCTH
yeJIoBeKa

OcHoBHOE CoAcpKaHue

TeopeaneCKoe oﬁyqenne

buooprannueckue coenuuenus. llpumeneHue u Ouonoruueckas poiib yriaeBojnoB. OKucieHue
JIJIEBOJOB — WCTOYHHUK OHEPTrUM IKUBBIX OpraHu3MoB. OOnacTv NpUMEHEHUS aMHUHOKHUCIIOT.
[IpeBpamienuss OenkoB MNHUIM B opraHu3Mme. buonornueckwe ¢yHKiuu OenkoB. buonorudeckue
dbyHKIMY KUpoB. Posib oprannueckoil XuMuu B pelieHrH mpo0eM MUIeBo 0€30macHOCTH.

Ponp opranmyeckoil XuMHH B pEHICHUU NPOOJIEM SHEPreTHUUeCKOol Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/ICUCTBHS Ha JKMUBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTJEIHHBIX KJIACCOB
(YyrneBomoposl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHUYECKHE TMPOU3BOJAHBIC, ANbAETHABI W Jp.), CMBICI
MOKa3aTelisi NpPeAesIbHO T0MYCTUMON KOHIIEHTPALNH.

JlabopaTopHble 3aHATHSA

JlabopaTopHoe 3ausiTueNe3. “UnenTuduxaiys opraHnuecKnX COSTMHEHUIN OTEIbHBIX KJIACCOB™
WnenTudukauss opraHnuecKuX COeMHEHUH OT/AENbHBIX KJIACCOB (Ha MpUMEpe albJIeru0B, Kpaxmaia,
YKCYCHOM KHCIOTBI, O€IKOB U T.I.) C MKCIOJb30BAaHUEM HX (PU3UKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KAa4yeCTBEHHBIX peakuuid. JleHarypamus Oenka mnpu HarpeBaHuM. L[BeTHbIe peakuuu
0enkoB.BO3HUKHOBEHHE aHAIUTUYECKOTO CHUTHAla C TOYKM 3PEHHUS XUMHUYECKUX IIPOLIECCOB IpHU
MPOTEKaHUN Ka4eCTBEHHOMN peaKkuy, MO3BOJISIONIECH HACHTH(PHUINPOBATH MPEII0KEHHbIE OPraHUYECKHE
BEIIIECTBA.

OK 01
OK 02
OK 04
K 1.3
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KonTpoibHasn

CtpyKTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB.

padora 2
Paszpnea S. KuneTrnyeckue u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX peaKiuii
Tema 5.1Cxopocts | OcHOBHOE coliep:kaHue OK 01
XUMUYECKHUX OK 02
peakwuit. IIpakTH4eckue 3aHATHSA K 1.3
XHUMHYECKOE

IpakTunyeckoe 3auaTHEeNe9. CKOPOCTh pPEAKIINH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOIBI
pasHoBecHe pearupyromux BeLIeCTB, KOHLEHTpPAlMM pearupyrouMX BEIIeCTB, TEeMIeparypbl U IUIOLIAAU

PEaKIMOHHON MOBEPXHOCTU. TeruoBble 3((EKThl XUMHUYECKUX pPEaKIui. DK30-U SHAOTEPMHUUYECKHE,

peakuuu

OOpatumocTh peakuuid. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE I0J ACHCTBHEM pa3IMYHbIX

(bakTOpOB (KOHLEHTpAlLMsl peareHTOB WM MPOJYKTOB peakIiy, JaBIeHUe, TeMIIepaTypa) sl CO31aHus

ONTUMAJIbHBIX YCIOBUN IPOTEKAaHUs XUMHUUYECKUX npoueccoB. [Ipunnun JlelllaTenbe.

Pemienue npakTHKO-OPHEHTUPOBAHHBIX 3aJaHMH Ha aHalu3 (aKTOPOB, BIMSAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIHUNA KOJOTUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY

U TPYZIOBOU IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEN IPUPOIHOM CPENBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense s

HaXOXKJCHHUs HAalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHWMHYECKOH peakuuu M aHainu3 (PaKkTopoB,

BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.
Pasznea 6. PacTBopbI
Tema 6.1. OcHoBHOe coJiep:KkaHue OK 01
[TousTe o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07

IIK 1.3

PactBopenue kak (uzuko-xumuueckuil mponecc. PactBopsl. CrnocoObl NMPHUTOTOBIEHUS PAcTBOPOB.
PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. (CMBICT TOKas3aTelsd IPEAEIbHO
JOIyCTUMON KOHLIEHTPALMH U €0 UCIOIb30BAHNE B OLIEHKE YKOJIOTMYECKOI 0€301MacHOCTH.

[IpaBuna »KOJIOTHYECKU IEIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYIOBOM ACSATEIBHOCTH B IIENISIX
COXpaHEHHUs CBOETO 3/I0POBbsSI M OKPYXKAIOIIEH MPUPOITHON CPEbl; OMACHOCTh BO3ICUCTBUS HA YKUBBHIC
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OpraHu3Mbl OIMPECACICHHBIX BCIICCTB.

Hucnepcusie cucrembl. Kommouaneie cuctembl. Mctunuble pacTBOpbl. PacTBopenme kak Qusmko-
xuMudeckuii mpouecc. PactBopsl. CriocoObl MPHUroTOBIEHUS pacTBOpoB. PactBopumocTh. MaccoBas
JI0J1s1 paCTBOPEHHOTO BellecTBa. IIpenenbHo 1onycTrMble KOHIIEHTPALMK U UX MCIIOJIb30BAHUE B OLICHKE
9KoJIOTHUeCcKOi Oe3zomacHocTu. Kiaccubukanust nucnepcHbIX cucteM 1o coctaBy. CrTpoenue u
(akTOpBl YCTOMYMBOCTH AMCIEPCHBIX CHCTEM. Pacro3HaBaHHE HMCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX
pacTBOpoB U TpydoaucnepcHbix cucteM. CtpoeHue muuesisl. PaccenBanune cBeTa Ipu MPOXO0XKICHUH
CBETOBOIO ITy4YKa uyepe3 ONTUYECKH HEOJHOPOHYIO0 cpeny (3¢ dexra Tunaans).

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOU U
IIPOM3BO/ICTBEHHOH JIESITEbHOCTH YE€JIOBEKa, C MO3UIMHA 3KOJIOIHYecKOoi 0€301acHOCTH MOCIEACTBUN U
IPaMOTHBIX pelIeHU TPoOIIeM, CBI3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOE coep:kaHue OK 01
HccnenoBanue OK 02
CBOJCTB PaCcTBOPOB JlabopaTopHble 3aHATHSA OK 04
JlabopaTopHoe 3ausitue Ne4. «[IpuroToBiieHrE€ paCTBOPOBY. [IK 1.3
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoil, %) KOHIIEHTpalH (C MPAKTHKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIIPE/IeNIEHHUE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEeP:KaHUE (COoAepKaHUe TPUKJIIATHOTO MOIYJIs1)
Pa3zpen 7. XuMus B ObITY U IPOU3BOACTBEHHOM AeSITEJIbHOCTH YeJIOBEKa OK 01
OK 02
Tema 7.1Xumusa B (OcHOBHOE coiepRaHue OK 04
OBITY U
npou3BoicTBeHHOI | Teopernueckoe o0yyenue OK 07
NEITEILHOCTU IIK 1.1
eIOBEKA BrnusHue — 2IEKTPOMArHUTHOTO — M3JIYYEHHUS KOMIBIOTEpa W MPUOOPOB,  MOTPEOISIOMIUX K 1.3

JJIEKTPOIHEPIHI0, Ha YEJIOBEKA U Ha OKPYKAIOUIYIO Cpelly. YCTpaHeHHe BpeIHbIX (DaKTopoB,
BO3HHUKAIOIIUX B Ipolecce padoThl ¢ KoMIbioTepoM.OXpaHa OKpYXaromled cpenbl OT BO3ACHCTBHUS
Pa3IMYHOIO POJia U3JIyUYEHHUH U TOKCUHOB, COOIIOICHHE ITPaBU 0€30MaCHOCTH.

Hogeiimme nocTnxeHns XUMHUECKOW HAyKH U XUMUYECKOH TexHoJoruu. Ponb xumun B o0ecieyeHun
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IKOJIOTMYECKOM, SHepreTuuyeckoil Oe3omacHoctu. IlpaBuia mnoumcka U aHamM3a XUMHUYECKOH
uHpOpMAMM M3 Ppa3IMYHBIX HCTOYHHMKOB (Hay4yHas M Yy4eOHO-Hay4yHas JHTEpaTypa, CpEICTBa
MaccoBoi HHpopManuu, ceTb IHTepHEeT).

IIpakTnyeckue 3aHATHS

IpakTuyeckoe 3anaTue Ne 10.01eHKa OCIEACTBUS OBITOBON U MTPOU3BOACTBEHHOM JCSITCIBHOCTH
yeJjI0BeKa C MO3UIUHI DKOJIOTHUYECKOH O€30IaCHOCTH.

BeinonHenne XMMUYECKOT0 HKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU C IIPABUIIAMH O€30M1AaCHOCTH.
Habmronenue, pukcanus u onucanue pe3yabTaToB MPOBEACHHOTO dKCIepuMenTa. Kputudeckas oneHka
JOCTOBEPHOCTH XMMHUYECKON MH(OPMAIUK, TOCTYNAOLIEH U3 Pa3HbIX UCTOUHUKOB.

IIpakTnueckoe 3ansaTue 11.KoHcTpyKkMOHHBIE HAHOMATEpHAIbl. BUIBI KOHCTPYKIIMOHHBIX
HaHomarepuanoB. Merasibl. Kepamuka. Komnosuimonssie Marepuainbl. MeTObI OJTy4YeHUs
KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB U UX TPUMEHEHHE.

[Touck mHpopMaluy U aHANU3 KEHCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB M TEXHOJIOTUH C y4ETOM
Oyayuiel npodeccruoHaNbHON NEATEIbHOCTH MO TeMaM: KOHCTPYKIIMOHHBIE MaTepuaibl, METaJUlbl,
KepaMHKa, KOMIIO3UIIMOHHBIE MaTEpUabl, HAHOMATEPHAJIbI.

3amura:[IpencraBienue pe3yabTaToB pelIeHNs KeiicoB B (hopMe MUHU-/I0KJIa/1a ¢ Ipe3eHTannen

IIpomeskyTOUHAs aTTecTAUMS MO AUCHUIIMHE (aud3ader)

Bcero

60
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1.3. MexaucuunJInHAPHBIN MOIXO0/

B cootBerctBun co ®I'OC COO u ®I'OC CIIO 0OCHOBHBIMHM MOAXOAAaMHU B
MpENOAaBaHUM TUCIUILINHBI SIBIIIOTCSA:

1. CucTteMHO-AEATENbHOCTHBIA NOAXOJ - 3TO HWHTErpauus CHUCTEMHOTO H
JEeSATEeIbHOCTHOTO MOAXOA0B, IJI€ 11eJIb, METOANKA O0YUECHUS ONPEIEIISIIOTCS ¢ TO3ULIUN
CHUCTEMHOTI0 MOAXO0Ja, a ACATEIbHOCTHBIN MOAX0J] PACCMATPUBAETCS KaK MHCTPYMEHT
JOCTUKEHUS LIEJIH.

2. KoMIeTeHTHOCTHBIN MOAXO/ - 3TO MPUOPUTETHAS OpPUEHTAIUsI 00pa30BaHUs
HA €ro pe3yapTaThl: (opMHpoBaHHME HEOOXOAMMBIX  OOMICKYJIBTYPHBIX |
npo(heCcCHOHANBHBIX KOMIIETEHIIUH, CaMOOMpEIEICHUEe, COLUANN3AINI0, PAa3BUTHE
WHIUBUYAIBHOCTH U CAMOAKTYJIN3ALHIO.

MexIucuuIuIMHapHbpld TOAX0A K 0TOopy conepkanus aucuuruinabsl OJ1.12
Xumus ¢ ydetoMm npodeccuonansHoil HampasieHHoctu [IIIKPC npencraBiiensl B
tabimax 1 u 2.

MexauCIUIUIMHAPHOCTD peanusyercs yepes MEXIUCLUIUINHAPHBIE
(MEXIIpeIMETHBIE) CBS3U PA3HOTO THUIIA U MPOSIBISIETCS B CIOCOOHOCTH 00y4YarOIUXCsl
y4acTBOBaTh B PEIICHNN KOMIUIEKCHBIX 3a7a4.

MexXaUCIUIUIMHAPHBIE CBS3M IMPEAIOJIAraloT B3aUMHYK COTJIAaCOBAaHHOCTH
nporpaMM Y4eOHbIX AMCHMIUIMH U KypCOB, OOYCIIOBJIEHHYIO XapaKTepoM HayK M
TUAAKTUYECKUMH LESMU.

[IpeeMcTBEHHOCTh OOpa3oBaTEIBHBIX PE3YyJbTAaTOB 00I1€00pa30BaATEIHHOM
MOJTOTOBKM 00€CIIEYNBAETCS:

— MEXIUCIUTUTMHAPHBIM MOIXO0/10M K oTOopy coJiepKaHus
obmeobpaszoBarensHol  aucturuabl  (mamee OIl) ¢ yderom mpodeccuoHanbHON
HamnpasiienHoctu [ITTKPC;

- unTerpauuei Oll ¢ nucuuImIMHaMU U KypcaMu o011e00pa30BaTeIbHOro HUKJIA.

NuTeHcudukanus y4eOHOro mpoliecca JOCTUTaeTcs uyepe3 HMHTETPUPOBAHHbBIE
3ansaTHs ¢ Oll u kypcamu 00111€00pa3oBaTeNbHOIO HUKIIA (Tabuuua 1).
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ITpunoxenune Nel

MexauCIUIUIMHAPHBIN NOIX01 K 0TOOpY coaepkanus qucuuiinael O/ 12. Xumus ¢
yaeToM npodeccuoranbaoi HanpasiaeHHocTr [TTIKPC

Tabnuna 1
HanmenoBaHue Tem Oopa3zoBaTeJibHBIE Bup 3anstus. O0bem| HanmenoBanue nucuuming |(Oobem
o0meodpa3oBarenbHoii | PesynbTatei(OK) | Bun gestenbHocTu |4acos oA, O11, M (MIK). 4yacoB
AUCHUIIJINHBI (yKa3aTb KOIbI oﬁyqamumxca HaumeHoBaHue TeM
00pa3oBaTeJbHBIX 001meodpa3zoBaTeIbHOI
pe3yJabTaTOB) JTUCHMIIINHBI
O/. 12 Xumus OK 01, OK 02 |Teopernueckoe 2  |O1. 04 O6mecTBO3HAHHE 2
Tema 1.2 Ilepuonnueckas Tema Hayka u
CHUCTeMa XMMHYECKHX o0Opa3oBaHue B
anemenToB J[.1. COBPEMEHHOM MHPE
Menpeneesa.
OJ. 12 Xumus OK 01, OK 02 | IIpakTuyeckoe 2 |OJ. 05 I'eorpadus 2
Tema 3.2.MeTasibl. Tema ['eorpadus
Oo6ume ¢pusznyeckue u oTpacieil BTOpUIHOM
XUMHYECKHE CBOMCTBA cepbl MUPOBOTO
MeTaiioB. Crioco0Obl X035I1CTBA
MIOJIYYEHUS.
OJ. 12 Xumus OK 01 [IpakTryueckoe 2 |OJ. 13 buoJjorusi 2
Tema 2.1YpaBHeHus Tema OOMeH BelecTB U
OKHUCJICHUS- MpeBpalleHUE SHEPTUH B
BOCCTAHOBJICHHUSI. KIIETKE
OJ. 12 Xumusi OK 01, 0K 02, |Teopernueckoe 2 |OJ. 13 buoJjorust 2
Tema 7.1 Hogelimue OK 04 Tema Bnusinue
JOCTH>KEHHS] XUMHYECKOU JEATEIbHOCTH YeJI0OBEKa Ha
HayK{ U XUMHUYECKOU ouochepy
TEXHOJIOTHH.
OJ. 12 Xumus OK 01, OK 02, |[IpakTnueckoe 2 |O[. 07 (y) MaremaTuka 2
Tema2 2 Teopus OK 04 Tema YpaBHeHUs U
AIEKTPOJIUTUYECKON HEpaBEHCTBA
JUCCOITUAIUH.
OJ. 12 Xumus OK 01, 0K 02, [Teopernueckoe 2 |OA. 11(y) ®u3uka 2
Tema 6.1PactBopenue xak |[OK 07 Tema Vcnapenue u
(U3UKO-XUMHUECKUN KOHJICHCAIIUS.
npouecc. PacTBopsl. Hacpimennsiit nap u ero
CriocoOsl TPUTOTOBICHUS CBOIcTBa. AOCOTIOTHAS U
pacTBOpPOB. OTHOCHUTEJIbHAS BIIAYKHOCTh
BO3JlyXa
O. 12 Xumus O. 11(y) ®u3uxa
Tema S CxopocTb OK 01, OK 02 Tema OcHOBHBIE
XUMHAYECKHX PEaKIIHii. Teopernueckoe 2 |MOJOKEHHUSI MOJEKYISIPHO- 2

XHUMHUYECKOE PAaBHOBECHE

KHHETHYECKOU TCOpHU.
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OJ. 12 Xumust OK 01, OK 02, |Teoperuueckoe OJ. 01 Pycckmii si3bIK 2
Tema 4.3 OK 04 Tema SI3BIK Kak CpeaCTBO
buooprannueckue oOmIeHus
coequHenus. [Ipumenenue
1 OMOJIOTHYecKas Poib
YTJIEBOJIOB.
OJ. 12 Xumust OK 01, OK 02, |Teoperuueckoe 01.10 OBX 2
Tema 4.3 Poiunb OK 04 Tema 310poBbe U
OpraHN4YeCKOM XUMHH B 3JI0pPOBBII 00pa3 KU3HU
perieHruu IpodiemM
SHEPreTUYECKON
0€30IaCHOCTH, B
pa3BUTHUU MEAUIIMHBI,
CO3/IaHUU HOBBIX
MaTepUasoB.
OJ. 12 Xumus OK 01, OK 02 |IIpaktuueckoe OJ. 09 ®usunveckasn 2
Tema 3.1 IIpenmer KYJbTYypa
HEOPraHU4YeCcKOou Tema CoBepiieHCTBOBaHUE
xumun. Kinaccudukamus TEXHUKH OPOCKOB MsYa:
HEOPTraHUYECKHUX OpOCKH B KOp3UHY ABYMA
BEIICCTB. pyKaMi OT IpyaH, OLHO

PYKOU OT IIJIeya, ABYMs

pYKaMH CBEpXY, C

OTCKOKOM OT IIIUTa — Ha

MecCTe
OJ. 12 Xumus OK 01, OK 02 |[Teoperuueckoe Ol. 03 Uctopus 2
Tema 3.2. MeTtasuisl. Tema HauanbHblil nepuos
O6mwme puznueckue u Bemnukoit OreuecTBeHHOH
XMMHYECKHUE CBOMCTBA BOWHBI
MeTauioB. CriocoOsl
MOJIYYEHUS.
OJ. 12 Xumus OK 01 Teopernueckoe O/1. 08 UnopmaTruxa 2

Tema 1.1.CoBpemeHHas
MOJIeTIb CTPOCHHUSI aTOMa.
CHMBOJIMYECKHUH SI3BIK
XAMHH.

Tema MoaenupoBanne
pPa3IMYHBIX MIPOLIECCOB B
cpelne nmporpaMMUPOBAHUS
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[TpodunpHas HaPABICHHOCTD TUCITUTITMHBI

Ta0muna 2
HanmenoBaHue Tem Oopa3zoBaTeJsIbHBIE Bup 3anstus. O0bem HaumenoBanme |O0bem
001eo00pa3zoBaTebLHOI PesyabTathi(OK) | Bug 1esiTeJibHOCTH | 4acoB JMCHUIIMH 4acoB
JUCHHUILIMHBI (yxa3atb KOIbI o0yyaromuxcst o[, O11, IM (MIK).
o0pa3oBaTebHbIX HaumeHoBanue Tem
pe3yabTaToB) 001eo0pa3oBaTeJbHO
W JUCHUIIIMHBI
OJ. 12 Xumus Tema 7.1 OK 01 Teopernueckuii 2 |OIL.010cHOBLI 2
BiisiHue  3neKTpOMAarHUTHOIO OK 02 MHPOPMALMOHHBIX
U3JIy4CHHS KOMIIBIOTEPA u OK 04 TeXHOJIOT i
npuOopoB, HOTPEOIIAIOINX OK 07 Tema Iomck
3JIEKTPOIHEPIUI0, Ha YeJIOBEKa K 1.1
u Ha OKPY’KaIOIIYIO Cpery. K 1.3 II/;IHq)OpMaHHH B et
VYcrpanenue BpPEIHBIX HrepHet
(akToOpoB, BO3HUKAOIIUX B
nporecce paboTsl ¢
KoMmnbroTepoM.OxpaHa
OKpY’Karoleu cpenbl oT
BO3JECHCTBUS Pa3jIMYHOIO poja
U3IIy4eHUI u TOKCHUHOB,
coOnroieHue IIpaBUII
0€30MMaCHOCTH.
OJ. 12 Xumus Tema 7.2 OK 01 [TpakTrueckuii 2 |OIL010cHOBLI 2
O1reHKa MOCHENCTBUSA OBITOBOM OK 02 HHPOPMALMOHHBIX
Y IIPOU3BOCTBEHHOMN OK 04 TeXHOIOrmii
NEeATEILHOCTH YeI0BeKa C OK 07
MO3UIUI SKOJIOTHYECKOU I[IK 1.1 TeMaC03z[a}vH/Ie
0€30MacHOCTH. K 1.3 EEE?)ZI:)Z?)L;EIP{II;GM
TUIIEPCCHUIOK U
YIPaBIISIOLIUX
KHOIIOK
OJ. 12 Xumust OK 01 IpaxTuyeckuit 2 |OI.010cHoBEI 2
Tema 7.3 KoHCTpyKIIMOHHBIE OK 02 HH(OPMALHOHHBIX
HaHOMaTepHuaJbl. Buel OK 04 TeXHOI0rmi
KOHCTPYKIIMOHHBIX OK 07
HaHOMaTepHuayioB. MeTrasubl. IIK 1.1 Tema Cosnarne
Kepamuka. Komno3nnnoHHbie [IK' 1.3 HHTCPAKTHBHOTO
Matepuanbl. MeTo bl KpOCCBopa B
MOJTYYCHUST KOHCTPYKITMOHHBIX gg (xg?)héﬁi

HAHOMATCPpHUAJIOB
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3. YCJIOBUS PEAJTU3ALIMY TIPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JACTUTIIAHBI

3.1.0cHamenne yue0HOro kabuuera

Jnst  peanm3anuyd  MPOTPaMMbBl  YYEOHOW  JAUCITUIUIMHBI  TIPEITYCMOTPEHBI
CICNyIONIEe CIeIUaIbHbIC IMOMEIIEHUS, OCHAIICHHbIE Y4eOHOW MeOenpio U
CpeICcTBaMHU OOyUYCHUSI:

YueOHbIli KaOWMHET XHMHUHW, OCHAIICHHBIM 00opyAaoBaHWEeM (HArJIsIHBIMHU
OCOOHSIMU):

- MOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TTOCOOUIA;

- KOMILUIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aIaHUS 111 KOHTPOJIbHBIX PadoT;

- mpodeCCHOHANTBHO OPUCHTUPOBAHHBIC 33 TaAHMS;

- MaTepuaisl 1y gud3adeTa;

-HaOOPBIIAPOCTEPKHEBBIX MOJAEIIEH MOJIEKYJI;

-MOJIETTN KPUCTALTHIECKUX PEIICTOK;

-KOJIIEKIIMH TMPOCTHIX M CIIOKHBIX BEIIECTB M KOJUICKITH TIOJTUMEPOB;
-KOJIIEKIIHSI TOPHBIX TIOPOJT U MUHEPAJIOB;

-rabnuna Menyeneena;

-KOMIUIEKT TabJIUIl IO XUMUU;

-KOMIUIEKT TabJIUIl IO HEOPTAHUUECKOW XUMUWU;

-KOMIUIEKT TabJIUIl IO OPTAaHUYECKOU XUMUMU;

-KOMIUIEKT TabJIUII IO XUMHUYECKUM MPOU3BOJICTBAM;
-KOMIUIEKT OPTPETOB YUEHBIX-XUMHUKOB;

-y4ueOHbIe GUIBbMBI, IIUGPOBBIE 00pa30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CpEACTBaMU  OOYy4YEHHUS: KOMIIBIOTEp € YCTPOWCTBaMH
BOCIIPOM3BENEHNUS 3BYKA, IPUHTEP, MYJIbTUMENNA-TIPOCKTOP C IKPAHOM.

3.2. UupopmaniuoHHoe odecnedeHre peau3anu NporpaMmmMbl

1. Jns peanuzaruu nporpamMmbl OMOIHMOTEYHBIN (POH]T 00pa30BaTEIbHON OpraHu3aIuu
JOJDKEH UMETh TIeYaTHBIC W/WIIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAITMOHHBIC
peCypchl, PpEKOMEHIOBAaHHBIC JIJIS1 MCIOJIB30BaHMUS B 00pa30BaTEIHLHOM MpOIleCcCce, HE
CTapIie MATH JIET C MOMEHTA U3/IaHuUs.

2. PexomenmyeMble mMedaTHbIE W3JaHUS TI0 peaiu3anuu 001eodpa3oBaTeIbHON
JTUCITUTUTMHBITIPEACTABICHB B METOAMYCCKUX PEKOMEHIAIUAX [0 OpraHu3aluu
00yueHus.
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IleuyaTHble M3TAHUA U JJIEKTPOHHbIE U3IAHUS

Ocnoenas numepamypa:

1.Pym3utuc, I'. E. Xumus. ba3oBeiii ypoBeHb: 3nekTpoHHAs (popma yaeOHOTO mocoous
s CIIO / Pymsutuc T'E., ®enpaman @.I. - M.: Ilpocsemienue, 2024: - Tekcr:
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2146079 (nata obpaieHus:
09.04.2024). — Pexxum nocTyna: o MOJAMKUCKE.

2.T'abpuensn, O. C. Xumus: 10-if kmacc (6a3oBbiii ypoBeHb): yueOHuk / O. C.
[a6puensn, U. I. OctpoymoB, C. A. CnaaxoB. — 5-¢ u3n., crep. — Mockaa:
[IpocBemenune, 2023. — 129 c.: wmr - ISBN 978-5-09-107222-8. - Tekcr:
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2089902 (nara oOpaiieHus:
09.04.2024). — Pexxum noctyna: Mo MOAIMKCKE.

3.l'aopuensan, O. C. Xumusa. 11-if xmacc (6GasoBblii yposens): yueOnuk / O. C.

I'abpuensu, U. I. OctpoymoB, C. A. CnagkoB. — 5-¢ u3m., ctep. — MoOCKBa:
[Ipocemenne, 2023. — 127, [1] c.: na. - ISBN 978-5-09-103623-7. - Tekcr:
anektpoHHeii. -  URL:  https://znanium.com/catalog/product/2089904  (nara

obpamenus: 09.04.2024). — PexxuMm ocTyna: 1Mo MOJIHUCKE.

JlonoJIHUTEe IbHbIE HCTOYHUKHU:
1.Andunorenosa, . B. Xumus. bazoBbiii ypoBens: 10—11 knaccel: yueOHHK aiist
cpeanero obuiero obpazoanus / . B. Audunorenosa, A. B. badkos, B. A. Ilonkos.

— 2-e u3n., ucnp. u gon. — Mocksa: M3parensctBo FOpanit, 2024. — 290 c¢. —
(Ob6meoOpaszoBarenbuplii  1uki). — ISBN  978-5-534-16098-7. —  Tekcr:
aneKkTpoHHbI  //  OOpaszoBarenvHas 1argopma FOpait [caiit]. — URL:

https://urait.ru/bcode/544870 (mara oopamenus: 09.04.2024).

2.Andunorenoa, M. B. XuMusi: y4eOHUK U TPAKTUKYM IS CPEIHETO
npodeccruoHanpbHOro o6pazoBanust / M. B. Andunorenosa, A. B. babkos, B. A.
[TonikoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2024. — 291 c.
— (IIpodeccuonanvuoe oOpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI // OOpazoBarenbHas 1iarpopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/538526 (nmara oopatmenus: 09.04.2024).

3.Xumus. 11 xnacc. YraoyOnéuusiii ypoBenb: yueOnuk / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnagxoB, A. H. Jléekun. - MockBa : MW3marenbcTBO
"IIpoceemienne"”, 2022. - 432 c. - ISBN 978-5-09-099550-4. - TekcT: 3J€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1928233 (marta oOpamenus: 29.05.2023).
— Pesxxum pocrynma: 1o noamnucke.

4.T'abpuensn, O. C. Xumusa. 10 kmacc. Yruyonéuneiii ypoBenb: yueOnuk / O. C.
Iabpuensn, M. T. OctpoymoB, C. A. CmagkoB. - MockBa: HM3gaTenbcTBO
"IIpoceemenue", 2022. - 400 c. - ISBN 978-5-09-099549-8. - TekcT: 21eKTPOHHBIH. -
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https://znanium.ru/catalog/product/2146079
https://znanium.ru/catalog/product/2089902
https://urait.ru/bcode/544870
https://urait.ru/bcode/538526
https://znanium.com/catalog/product/1928233

URL: https://znanium.com/catalog/product/1928192 (mara oGpamenus: 29.05.2023).
— Pexxum nocryma: 1mo noanucke.

5.Andunorenosa, U. B. Xumusi: y4eOHHK ¢ MPAKTUKYM JJIS  CPETHEro
npodeccuoHanbHoro odbpazosanust / M. B. Andunorenoa, A. B. babkos, B. A.
[TonkoB. — 2-€ u3A., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. — 291
c. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
NeKTpoHHbI //  OOpa3zoBatenbHas miatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807 (nmara oopamierus: 05.06.2023).

6.Hukonsckuii, A. Bb. Xumusi: y4eOHWMK ©  TPAKTUKYM IS CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonsckuit, A. B. CyBopoB. — 2-e u3f.,
nepepab. u gomn. — MockBa : MzmarensctBo HOpaiit, 2023. — 507 c. —
(ITpodeccuonansnoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
aneKkTpoHHbI // OOpa3zoBarenbHas miargopma FOpaiit [caitit]. — URL:

https://urait.ru/bcode/513537 (nara oopamenus: 05.06.2023).

7. Xumusi: yaeOHUK JIs cpeiHero npodeccuoHanbHoro oopazosanus / FO. A. Jlebenes,
I'. H. ®danees, A. M. T'ony6es, B. H. IllanoBan ; mox oOmed pemakmumeit I'. H.

daneeBa. — 2-e¢ uz., nepepad. u jgomn. — Mocksa: M3ngatensctBo FOpaiit, 2023. —
431 c. — (ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbIt  //  OOpa3zoBatenbHast 1miatdgopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/513073 (nara oopamenus: 05.06.2023).

8.IlyzakoB, C. A. Xumusa. 11 knacc. YriuyOnéHueli ypoBeHb : yueOHuk / C. A.
[TyzakoB, H. B. Mammnuna, B. A. IlonkoB. - 3-e¢ u3n. - MockBa: M3marenscTBo
"IIpocemienue", 2022. - 320 c. - ISBN 978-5-09-099543-6. - TeKCT: 2J€KTPOHHBIHU. -
URL: https://znanium.com/catalog/product/1928223 (nata o6pamenus: 29.05.2023).
— PexuMm nocrymna: o noanucke.

9.'ycena, E. B. Xumus qis CI1O: yuebHo-MeToanueckoe nmocoodue: B 2 yactsax. Yactb
1 / E. B. I'yceBa, M. P. 3uranmmna, JI. . Kynukosa. - Kazans: KHUTY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: osnektponssiid. -  URL:
https://znanium.com/catalog/product/1899344  (mata o6pamenus: 09.03.2023). —
Pexum nocrymna: mo noanucke.

IleyaTHbIEe N31aHUA
1.I'abpuensn, O.C. Xumus s mpodeccuii M CHEeHUATBHOCTEM TEXHUYECKOTO
npoduns: yaeobnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 —¢ uzad., crep.- M.:
N3natensckuil nieHTp «Axanemus», 2022.-272 c.- ISBN 978-5-4468-5991-7.-TekcT:
HEMOCPEICTBEHHBIN.
2. Xumust s mpoeccuilt M crienuanbHOCTe TexHudeckoro mpoduis: [TpakTtukym:
yuae0. nmocodbue / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnaaxos, H.M. Jlopodeesa;
noa pea. O.C. I'abpuensna. — 6 —¢ u3a. - M.: M3matenbCkuii IIEHTP «AKaaeMus,
2017.-304 c.- ISBN 978-5-4468-4807-2.-Texct: HenocpeacTBEHHbINH. 3.XuMus ist
npodeccuii U cnenuanTbHOCTeN TexHudeckoro npoduns: [Ipaktukym: yue6. mocodue /
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https://znanium.com/catalog/product/1928223
https://znanium.com/catalog/product/1899344

O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cnaakos, H.M. lopodeesa; nox pea. O.C.
["aGpuensina. — 5 —e u3n. - M.: U3natensckuii nentp «Axagemusi», 2022.-304 c.- ISBN
978-5-4468-4807-2.-TekcT: HENMOCPEICTBEHHBIM.

HuTepHeT pecypcesbi:

1.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Uudopmarmonnsle  marepuaibl 00  onumnuagax: MOCKOBCKOW — TOPOJICKOM,
Bcepoccniickoi, MeHn1eJIeeBCKOM, MexyHapOIHOM. [TIpuBeneHbI 3aJ1aun
TEOPETUUECKUX M OKCICPUMEHTAIBHBIX TypOB, MOAPOOHBIC pEHICHUS, CHUCKH U
dotorpadun modenuTemneii.

2.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JAHMCTaHIIMOHHOTO OOy4Ye€HUs, HalpaBl€HHas B NEPBYIO Oyepenb Ha
ITOATOTOBKY K OJIMMITMAJAaM BCEX YPOBHEN — OT IIKOJIBHBIX 10 MeXTyHapOIHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHotexHoJorusAM. OCHOBHAs 1I€JIb — pa3BUTHE O0Opa3oBaHUsl B 00JIacTU
HAaHOTEXHOJIOTHI U MOJTOTOBKA K MHTEPHET-OJIMMIIAA]IE 10 HAHOTEXHOJIOTHSIM.

4 http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnipaBounast nHdopmaiyss 0 XUMHUYECKHX DJIEMEHTaX U MX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHBIN CAalT O CBOMCTBAX XMMUYECKUX DJIIEMEHTOB.

6. https://hvsh.ru  — Xypnan «XuMust B IIKOJIE.
7.https://postnauka.ru/themes/chemistry — jexuuu no xumuu Ha caiite [locTHayka.
8.http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHbIii  TIPOEKT «DJeMEHThl 00O Hayku» (du3uKa, XUMHUS,
MaTeMaTrKa, aCTPOHOMMUsI, HAyKH O >KM3HM, Hayku o 3emiie). HOBOCTH Hayku, KHUTH,
HAYYHO-TIONYJISIPHBIE CTaThH, JICKIUH, SHIIUKIOTICANH.

9.http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayyHO-nomyssipHOro >xypHana «llorenuuam». Xypuan mzmaérces ¢ 2005 r, ¢
2011 r. — paznen «Xumus».

10.http://gotourl.ru/4785 (http://www.hij.ru/)

CailT HayYHO-NOIMYJISIPHOTO KypHaia «XuMus H ku3uby». XKypHan uznaércs c 1965 .
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkphITast 2JEKTPOHHAsT OMOMMOTeKa XuMUueckoro moprana «Chemnet», comepx uT
yueOHble W UWH(POPMAlMOHHBIC MaTepUayibl I IIKOJIHBHUKOB U  YUYUTEJEH.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii calT oHnaiiH-0Opa30BaHUsA, COIEPKUT MHOIO HHTEPECHBIX
00pa3oBaTebHBIX KYpCOB M BUACOJCKUMNA JJIsl IIKOJIBHUKOB, CTYACHTOB U YUMTEIEH.
EcTh HECKOJIBKO KypCOB IO XUMUH.

13.http://orgchemlab.com/CaiiT, moCBAMEHHBIN MPAKTUYECKON paboTe B JabopaTopuu

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA3OBATEJIBHOI
JUCHMUIIAHBI
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KoHTposb 1 o1ieHKa pe3ynbTaToB 00YUEHUsT OCYIIECTBISIETCS MPEMOAaBaTEIEM B
poIiecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYyYarOUUMUCA WHIWBUIYAIbHBIX 3aJaHUN, TIPOEKTOB,
uccienoBanuii. PesynbTaThl OOy4eHMs] ONPENENSIOT, YTO OO0ydYarolmuecs IOJHKHbI
3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUH U3yUEHUS TUCIUTIINHBIL.

st popMupoBaHuUs, KOHTPOJIS W OIEHKH PE3YJIbTATOB OCBOCHUS Y4EOHOM
JTUCITUTUIMHBI MCTIONB3YETCS CUCTEMa OIEHOYHBIX MEPONPHUATHN, MPEACTaBIISIONMIAS
co00l KOMITJIEKC y4eOHBIX MEPOTPUSTHMA, COTIIACOBAHHBIX C Pe3yJbTaTaMu O0ydEHUS
u chopmynupoBaHHpix ¢ ydetom @DPI'OC COO (mpeameTHbIe pe3yabTaThl IO
mucuumunae) u GI'OC CIIO.

Koa u HammeHOBaHue Pa3znean/Tema THIl OLIEeHOYHBIX
popmupyembIx MepONpPUSITHIA
KOMIIETEeH UM
OK 01. Beibupatsb criocoOsl P1, IT-o/c JlnarHoctuueckas
peleHus 3a1aq P2, 11 -o/c pabora
npodecCHOHATbHON P 3,I1-o/c KontponpHas padora
JeATEeTbHOCTH MPUMEHHUTEIBHO P4,11-o/c Camoorienka u
K pa3IMYHbIM KOHTEKCTaM P 5, IT-o/c B3aUMOOIICHKA
OK 02.Mcmons30BaTh P 1, Tema 1.1, 1.2, 1.3, II -o/c | [Ipe3enTanms MHHH-
COBpeMEeHHEIE cpezicTBa lomcka, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | IPOCKTOB 5
aHaJIM3a ¥ UHTEPIIPETAIN 2.5,11 -o/c YCTHBIH W TICHMEHHBIH
uH(pOpMaIUU, U P 3, Temn 3.1, 3.2, 3.3, 3.4, | OUpOC
UH(POPMAIMOHHBIE TEXHOJIOTHH IT-o/c Pe3ysbTathl BEITOTHEHHS
JUISL BBITIOJTHEHHUS 3a/1a4 P 4, Temn 4.1, 4.2, 4.3, 4.4, y4eOHBIX 3a/[aHAH
npoeCCUOHATBLHON 4.5, 11 -o/c PaspaboTka  mapmpyra
JEATETLHOCTH P 5, Temsr 5.1, 5.2, 5.3, IT-o/c 00pa30BaTENLHOTO
OK 04.2¢dhexTuBHO P 1, Tema 1.2, 1.3, I -o/c TyTCIHCCTBIA
B3aNMOJIei{CTBOBATS 1 paGoTats B | P 2, Temsr 2.1,2.2,2.3,2.4, | lIpakTnueckue padoTHI
KOJUIEKTHUBE U KOMaH/Ie 2.5, I1-o/c Hpomexyrounast
P 3, Temnr 3.1, 3.2, 3.3, 3.4, arTecTanmns
I -o/c P 4, Temni 4.1, 4.3, (BBITIONTHEHUE  3aJaHUI
44,4.5 T -0/c P 5, Tembr A usaera)
5.1,52,5.3
OK 07 CopeiicTBOBaTh P1,Temal.2,1.3,I1-0/c
COXPAaHEHHUIO OKPYKaroIen P2, Temrsr 2.1,2.2,2.3,2.4,
CpeIBl, PECypcocOepekeHHIo, 2.5
>(peKTUBHO AeHCTBOBATH B P 3, Temsr 3.1, 3.2, 3.3, 3.4,
YpEe3BBIYAMHBIX CUTYAIHAX IT-o/c
P4, Temr1 4.1,4.3,4.4,4.5,
IT-o/cP5, Temrr 5.1,5.2,5.3
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[IK 1.1. ITpoBoauTh IT-o/c P3 Tema 3.2, P 4 |3ammra naGopaTopHOii

WHBEHTAPHU3ALUIO M BECTH YUET Tema 4.2, P7 Tema 7.1, Tema | paboTbI

TEXHUYCCKHUX M IIPOTPAMMHBIX 7.2 3agaHus B TECTOBOU

CpEICTB (opme

UH(POKOMMYHUKAITUOHHBIX Pemenne 3agaq

CUCTEM C UCIOJIb30BaHUEM Brmonnenue

CIIEMAATU3UPOBAHHBIX TTPOTPAMM. HHIUBUAYyaJIbHOTO
poeKTa

[1K 1.3. IlpencraBnare IT-o/c P3 Tema 3.1, P 4| pagoras rpymmnax

OTYETHOCTH 110 KOH(UTYpaITUn Tema 4.1., Tema 4.2, Tema | gy nonnenue

NPOrpaMMHOI0 ¥ alnapaTHoro 4.3, P5 Tema 5.1, P 6 Tema NPaKTHYECKUX paboT

ob6ecneuenus VC u ee 6.1, Tema 6.2, P7 Tema 7.1, [MpakTuKo-

COCTABIISIOIINX Tema 7.2 OPHEHTHPOBAHHbIE
TEOPETUUECKHE 3a/laHus
[IpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIC 3aJaHus
[IpakTuko-
OpUEHTUPOBAHHBIC
CUTYallMOHHbIE 3aJJaHUs
3amuTa KelcoB

Onenka GOpPMHPOBAHUS W PA3BUTHA OOMMX KOMIETCHIMH, JOCTHIKEHUS
0OyJaroNmuMHUCsA  JMYHOCTHBIX  PE3yJIbTaTOB  OCYIIECTBISCTCS  MOCPEICTBOM
UHTEPIIPETAllUd PE3yIbTaTOB HAONIOACHUM 3a NEATEIbHOCTHIO OO0yJaroumxcs B
IPOIECCe OCBOCHHS OOIIel KOMIIETCHIIMH, 3a aKTUBHOCTHIO B OCBOCHUHU Y4YEOHOM
JUCIUTUIMHBI HA 3aHSTHUAX, 32 OpraHu3aleil coOOCTBEHHOW y4eOHOW IesTeIbHOCTH,
HAJIMYMEM OTBETCTBEHHOCTH 3a pe3yibTaT yueObl, TNPUCYTCTBUEM KYJIbTYpPbI
noTpebieHus: HHPOPMaIUK; aKTUBHOCTHIO YYaCTHUs BO BHEYPOUHBIX MEPONPHUATUIX
MOJUCIMIUIMHE, COOIOICHUEM STUYECKUX HOpPM OOIIEHUs TMPHU B3aUMOJEHCTBUU C
00yJaronmMucs, TMPenojaaBaTeIsIMU U C YYE€TOM HHBIX KpUTepHeB (cMm.pazgen 2
paboueii [Iporpammsbl BocriuTaHus).

[TomydyeHHsie pe3ynbTaThl HAONIOACHUM YYUTHIBAIOTCS TIPU TPOBEACHHUH
KOMIUIEKCHOM OIIEHKH IO 3aBEPILIEHUI0 y4eOHOTO To/1a.

[Tpunoxenue Ne2

Temaruka
HAIIPABJIECHHOCTH

HHAUBHUAYAJIbHBIX NPOEKTOB npo¢ecCHOHAIBbHOM

1. Baxsneumme maTepuaibl 115 3JEKTPOHUKHU

2. Hanomarepuainbl, uX CBONCTBA, MPUMEHEHUE

3. Metamisl U CIJIaBbl, UX CBOMCTBA, IPUMEHEHHE

4. Koppo3sus metamnoB. CriocoObl 3alIUThI OT KOPPO3UHU

5. IlonumepHble MaTepuanbl, KX CBOWCTBA, IPUMEHEHUE
6. Xumus B npodeccuu HajgaquruKa KOMIBIOTEPHBIX ceTen
7. AJIFOMUHHI U €T0 CBapKa
8. B mupe nomumepon
9. Cnnasel antoMunus. Mcronb30BaHUE UX B TEXHUKE
1

0. MeTtamnsl u CIIJIaBbI, UX CBOMCTBA U IIPUMCHCHHC B COBPCMCHHBIX I'a/KCTax
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