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1. HACIIHOPT PABOYEM [TIPOTPAMMBI YYEBHOM JUCHHUITIMHBI
OVIIL.12Xumus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBbI
[Iporpamma yueOHOW auciumuinHabl OYIL.12 Xummus SBASETCS 4YaCTbIO OCHOBHOM
npodeccuonansHoit  oOpazoBarensHOM mporpammbl  (manmee OIIOIT  CIIO) o
cnequainbHocTH 23.02.04 TexHMuyeckasi IKCILUIyaTAUMS MNOJXbEMHO-TPAHCIIOPTHBIX,
CTPOUTE/NbHBIX, JAOPOKHBIX MAIIMH M o0opyaoBanus (IO OTpacisiM) U
OpeJHa3HayeHa [JIs M3yYeHUs XUMHM B HIPO(EeCcCHOHANBHBIX 00pa3oBaTENIbHBIX
opranm3anusx, peanusyromux denepaipHyro 00pa3oBaTelbHYI0 MPOTPaMMy CPEIHErO
obmero o0pa3oBaHus B MpeAeliax OCBOCHUS OCHOBHOW IpodeccHOHAIbHOM
obpaszoBarenpHOM mporpammbl CIIO Ha 6a3ze OCHOBHOro o0mIero OOpa3oBaHUs IPU
IIOATOTOBKE CIELUATINCTOB CPEIHETO 3BEHA.

1.2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl:

JMucnummaa OYIL12XuMusa sBiasercs: 00s3aTeIpHON 4acThi0 00111e00pa30BaTeILHOTO
UKJIa y4eOHoro ruiana mno crnenuanbHocTd 23.02.04 TexHuueckasi IKCIIIyaTanus
NOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEJbHBIX, AOPOKHBIX MAIIUH U O000PYAOBAHUA
(o oTpacmusm).

1.3. lesan u 3agauu gucuuInHbL. [l1anupyemMblie pe3yabTaTbl 0CBOEHUSA
001meo0pa3oBaTeJIbHOM JUCUUIIJIMHBI

['maBHBIMH LENSIMU U3y4YEHUS TpeaMeTa «XUMUsS» Ha YPOBHE CPEJHEro OOIIero
oOpaszoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCS:

dbopMupoBaHHE CUCTEMbl XMUMHYECKUX 3HAHMM KaK Ba)KHEWILIEW COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOMW JI€KAT KIIFOUEBBIE MOHSATHUSA,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE U
NOHMMAaHHE CYIIHOCTH JIOCTYIHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOrO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMHupOBaHWE W pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHHUM
OpPUEHTUPOBAThCA B MHPE BEIIECTB M XWMHUYECKUX SBIICHHUI, HMMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUU M CIOCOOOB JAESATENbHOCTH, CBSI3AHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuUil  0€30MacCHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

[Ipy wsyuenun npenmera «XUMUS» JTOMUHHUPYIOIIEE 3HAYEHUE MPUOOPETAIOT
TaKue e U 3a/1a41, KaK:

aganTaus oOydYarouMxcsi K YCJIOBHSM JUHAMUYHO pa3BUBAIOIIETOCS MHUDA,
dbopMHUpOBaHNUE WHTEICKTYaIbHO PAa3BUTON JMYHOCTU, TOTOBOM K CaM00Opa30oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSATEIILHOMY MPUHSITUIO TPAMOTHBIX PENICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHECHHUEM;
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(opMupoBaHuEe y 00y4arOIIMXCS KJIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
UMEIOLINX YHUBEPCAJIBHOE 3HAUYEHUE ISl Pa3JIMYHBIX BUJOB JIEATEIBHOCTH: PELICHUS
npobyieM, TIOMCKa, aHaiau3a ¢ O00paboTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
NPUOOPETEHUS OIBITA NESATEIIBHOCTH, KOTOpas 3aHUMAET BAXKHOE MECTO B IO3HAHHMH
XUMHUH, a TaKXe Il OLUEHKH C MO3MIMI 3KOJOTMYECKON OE€30MacHOCTH XapakTepa
BJIUSIHUSA BEIIECTB MU XUMHUYECKHUX MPOLECCOB HAa OPraHU3M YEJIOBEKa M MPUPOJIHYIO
cpeny;

pa3BUTHE II03HABATEJIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX
CHOCOOHOCTEM OO0yyarommxcs: CHOCOOHOCTH CaMOCTOSITENIBHO NpUOOpeTaTh HOBbBIE
3HaHUS 10 XUMHUU B COOTBETCTBUM C JKM3HEHHBIMH NOTPEOHOCTSIMH, HUCIOJIb30BaTh
COBpEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJIOTMU JJIs IMOMCKAa M aHaiau3a ydeOHOU u
HAy4YHO- NOIYJIIPHON HH(POPMALIMKA XUMHUECKOTO COJAEPKAHUS;

(opMUpOBaHHE U DPA3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBILUICHUSI, HaOJI0aTeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHMU H TPOBEIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydarommxcss  yOekJAEHHOCTH B T'yMaHUCTUYECKOH
HaIlpaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TIVIOOANBHBIX MpoOsieM
PAMOHAIIBHOTO MPUPOJIOINOIb30BAHUSA, TIOMOJHEHHUS] HSHEPreTUYECKUX PECypCcoB H
COXpaHEHUs NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUs OIbITa
VCITOJIB30BAHUS [TOJIYYEHHBIX 3HAHHM.

CopepxaHve JAUCUUIUIMHBI HAlpaBleHO Ha (HOPMHUPOBAHHE JIMYHOCTHBIX,
MeTanpeaMETHBIX U MpeaMeTHBIX pe3yiabTaToB @I'OC cpennero oduiero oopasoBanus, a
Takxke crneayromux oomux komnereHmin ®I'OC CITIO



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

I[Inanupyemble pe3ybTaThl 0CBOCHHUS THCIUTIIUHBI

Oﬁumel

I[mculzm.mmapﬂme2

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu TPpyA0BOI0 BOCIIUTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTEpCTBa,
TPYIOITIOOHE;

- TOTOBHOCTh K aKTUBHOU AESATEIHHOCTU TEXHOJIOTHUECKOU 1
COLIMATILHOW HAMPaBICHHOCTH, CHIOCOOHOCTh UHUIIMUPOBATD,
IJIAHUPOBAaTh W CAMOCTOSITENILHO  BBINNOJHATH  TAKYHO
JIeATEIbHOCTb;

- HMHTEpeC K pa3muHbiM chepam 1podhecCHOHATBLHOM
JIeSATEIbHOCTH,

OBanagenne YHHBEpPCAJIbLHBIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOATENbHO (OpPMYIHpOBaTH M AaKTyalU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS
JUIsL CpaBHEHUSI, KilaccuuKauu U 00001eHHS;

- ONpENENATh LUEIN ACATENbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

yuyeOHBIMHU

- BBISIBJISATH 3aKOHOMCPHOCTHU u IpOTUBOPCUUA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTH KOPpPCKTHUBBI B JCATCIBHOCTb, OICHHUBATH
COOTBETCTBUEC PE3YIBTATOB LECIAM, OLNCHUBATH PHUCKH
HOCJ'ICI[CTBPIIZ ACATCIIbHOCTH,

- pa3BuBaTb KPCATUBHOC MBIIUICHHUEC TIpU PCIICHHUU

KHN3HCHHBIX HpO6JICM

- BJIAJETh CUCTEMOM XUMHUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATaIONINE TMMOHATUSA (XMMHUYECKUW AJIEMEHT, aToM,
DIIEKTPOHHass 000JI0YKa aroma, S-, p-, O-32JEKTpOHHBIE
opOuTamM  aTOMOB,  HMOH,  MOJIEKyJIa,  BaJCHTHOCTD,
AJIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIpHasg Macca, MOJIAPHBIH  00BeM,
VIIEPOAHBIN CKeleT, (YHKIMOHANbHAS TPYIIa, paguKal,
W30MEPUS, H30MEPBI, TOMOJIOTUYECKUH psifi, TOMOJIOTH,
YIJIEBOJAOPObI, KUCIOPOJ- U a30TCOAEPKALLIUE COCAUHEHUS,
OMOJIOTMYECKN aKTUBHBIC BemecTBa (yrjaeBOAbI, KHUPHI,
Oenmku),  MOHOMEp, IMOJHUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTAJUINYECKas
pelieTka, THUIBI XHUMHYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIC, H3K30-U SHJOTEPMUYECKUE, PEaKIUU
MOHHOTO OOMEHa), pacTBOp, AIEKTPOJIUTHI, HEINEKTPOIIUTHI,
ANEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHCIIUTEIb,
BOCCTaHOBUTE]Ib, CKOpPOCTH XHUMHYECKON peakuuu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUS oOpraHuueckux BemecTB A.M.
BytnepoBa, Teopus  DJIEKTPOJMTHUYECKOW  JTUCCOLIMAIWH,
nepuoauueckui 3akoH .M. Menzaeneesa, 3aK0OH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3BIK XHUMHH,
dakToNoruuecKkue  CBEICHHS O  CBOWMCTBaX, COCTaBe,
MOJTydeHUH ¥ 0€30MacHOM HCIIOJIb30BAaHUN Ba)KHEUIIIHUX
HEOPraHMYECKUX ¥ OPraHW4YeCKHMX BEIIECTB B OBITYy U

1 . o
YKa3blBalOTCA IMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTbl n3 PrOC COO (B nocneaHel pegakumu ot 12.08.2022) B oTrnaronbHoi popme, dopmunpyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 o
OvcumnanHapHble (NpegMeTHble) pesynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOMN NpenofaBaHua AUCUMNINHDI
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0) 0a30BbIe HCCIEA0BaTEIbCKIE TeHCTBHS:

- BIIQJIETh HABBIKAMH  y4eOHO-HMCCIIEIOBATEIBCKOH U
MPOEKTHON  JEATENTbHOCTH,  HABBIKAMHU  Pa3pelIcHUS
npo0Jem;

- BBIBJIATH  NPUYUHHO-CICACTBCHHBIE  CBSI3U W

aKTyaJIM3UupOBaTh 3aJady, BBIIBUTaTh TMIIOTE3Y €€ PEIICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTCiIabCTBA CBOHX
YTBEPXKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AQHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHHUA 3aJadu
pe3yJbTaThl, KPUTHYECKH OLICHMBATh HX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATh UBMCHCHUC B HOBBIX YCIIOBUAX,

- YMETb IIEPEHOCUTh 3HAaHWs B II03HABATEIbHYIO H
IMPAKTUYCCKYIO objacTu KUBHECACATCIIBHOCTH,

- YMETb HMHTETPUpOBaTh 3HAHUSA W3 Pa3HBIX NPEAMETHBIX
o0OJacrei;

- BBLIBUraTb HOBBIE HJEH, NpeylaraTb OPUTMHAJIBHBIC
IMOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTh MX MCIIOJIb30BaHM B [T03HABATENbHOMN U
COLIMAIBHON MTPAKTHUKE

MPAKTUIECKON JAEITeTbHOCTH YeJIOBEKa;

- YMETh BBIABJIATH XapaKTEepHbIE MPHU3HAKU U B3aUMOCBS3b
HN3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBETCTBYIOIINUEC TOHATUA
IpU ONHUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHX U
OpraHN4YCCKUX BCIICCTB H HX HpeBpalHeHI/Ifl; BBIABIIATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHMM C TOHATHSIMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,
- yMeTh WHCIIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
MPUKIAJTHON XMMHM W TpPUBHAJIbHBbIC HA3BaHUSA BaKHEUIINX
BEILIECTB (aTUseH, aleTHIIEH, TJIMIICPYH, denon,
dbopManbaerua, yKCycHas KUCJIOTa, TJIMIMH, yrapHbIA ras,
yFJICKHCJIBIﬁ ra3d, aMMHaK, TrancHass HW3BECTb, HEramicHas
U3BECTh, MHUTHEBAS COJA U JIPYTHX), COCTaBIATH (POPMYIbI
HCOPraHNMYCCKUX MW OPraHruYCCKUX BCHICCTB, YpPAaBHCHUA
XUMHUYECKUX peakUui, OObICHATh UX CMBICH; MOATBEPKAAThH

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCHEPUMEHTAaMU M 3alUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- yYMeTb YCTaHaBIUBATh IIPUHAUICKHOCTb H3YYEHHBIX

HCOPTaHNYCCKUX U OPraHUYCCKUX BCHICCTB K OIIPCACICHHBIM
KJIacCaM M rpyIiam COG)II/IHeHI/II\/'I, XapaKTCPU30BaATh UX COCTAB
H BaXHCHIIIHE CBOfICTBa; OonpeaAcIsAITb BUIAbBI XUMHYCCKUX
CBs3EH (KOB&HCHTHa}I, HOHHAas, MCTAJIJIMYCCKasd, BOI[OpO,[[Ha}I),

THIIBI KPHUCTAJUIMYECKUX pelIeToK BEILECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIIHH;
- chopmupoBaTh  TpEACTaBIEHUA: O  XUMHYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pPOJIH
XUMHUM B TO3HAHUU SIBJICHUM MPHUPOAbI, B (POPMHPOBAHUH
MBILIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
rPaMOTHOCTH, HEOOXOAMMOM il pElIeHUs NPaKTUYECKUX
3a7]a4 M HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpeae;

- YMEThb NPOBOAUTH pacyeTbl MO XUMHUYECKHM (popMmyliaM U
YPaBHEHHSAM XHMMHYECKHX pPEaKUUd C HCIOIb30BaHUEM




(GU3NYEeCKUX BEIMYMH, XapaKTepU3YIOIIUX BEIIECTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMaJbHBIE
YCIIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIb30BATh

CUCTEMHBIC XUMHWYCCKUEC 3HAHHA I IMPUHATHUSA peH_ICHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCEHCHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
WHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
JESATSIIbHOCTH

B o0s1acTMIIEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOI
IPAKTUKK,  OCHOBAaHHOIO  Ha  JAMajore  KyJabTyp,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHHMIO ~ CBOEro  MecTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpPIIICHCTBOBAHUE S3BIKOBOW M UUTATEIbCKOU KYIbTYPHI
KaK CpcACTBa B3aI/IMOIIeI>'ICTBH$[ MCKAY JIOAbMU W MMO3HAHUSA
MUDA;

- OCO3HaHME LIEHHOCTH HAayYHOU N1€ATENbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh ~ MPOEKTHYID U HCCIEA0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIC,
Osianenue YHHBepPCAJbHBIMU
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) padoTa ¢ nHpopManmeii:

- BJaJeTh HaBbIKaMHM TMOJyuyeHUs HUHGOpMaLUU U3
VCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITEIBHO OCYILECTBIATh
MOMCK, aHalIM3, CUCTEMAaTU3allMIl0 M HHTEPIPETALHIO
uH(pOpPMaIINU PA3INYHBIX BUIOB U (OPM MPEIACTABICHUS;

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMarax C Yy4eToM
Ha3Ha4YeHHs] WH(OPMAILIMK ¥ TENEeBON ayAUTOPHH, BBIOHpAs
ONTUMAJIbHYIO (POPMY IIPE/ICTaBICHUS U BU3yaIH3aliy;

- OLIEHMBATh JIOCTOBEPHOCTH, JIESTMTUMHOCTh MH(OpMAIUH,
€€ COOTBETCTBHE TMPABOBHIM U  MOPAIbHO-3TUYECKUM
HOpMawm;

- HUCIOJIb30BaTh  CpeACTBAa  HWH(OPMALIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKATHBHBIX )51 OpraHnu3allOHHBIX 3a1a4 C

Y4eOHbIMHU

- yMeTh IUIAHUPOBATb UM  BBIIOJHATH  XMMUYECKHUH
AKCIEPUMEHT (IIPEBpALCHHUS] OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu, NOJY4YEHUE ITUICHA M M3yYEHHE €ro CBOMCTB,
KAueCTBEHHbIE PEAKIUU HA aJbJAETUbl, KpaxMaj, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OelKOB IpU HAarpeBaHUM, IBETHBIC
peakuuu OEeNKOB; MPOBOIAUTH PEAKIIMM HOHHOTO OOMEHa,
OnpeneNniaTh Cpely BOAHBIX pAacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cynbdar-, KapOoOHAT- W XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS; pellaTh SKCIEePUMEHTAJIbHBIE 33Ja4H I10
temaM "Meramnel" u "Hemeramnel") B COOTBETCTBHHM C
OpaBUJIaMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHUuH C
BElIECTBAMHU u 1a00paTOPHBIM o0opy/10BaHKEM;
IIPEJICTaBISATh PE3YyNbTaThl XMMHUYECKOTO JKCIEPUMEHTa B
dbopme 3amucH ypaBHEHHH COOTBETCTBYIOUIUX pEAKIMH U
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

- yMeTb AaHaJU3UPOBATh XUMHUYECKYI0 HH(pOpMAaILHIO,
MOJIyYa€MYI0 M3 Pa3HbIX HMCTOYHHUKOB (CPEACTB MacCOBOMU
nH(popmanuu, cetb UHTEepHET U Apyrue);

- BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOTO II03HaHUSA
BEIIIECTB U XMUMHUYECKUX SBJICHUH (HaOIIOJCHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJCTUPOBAHNUE);

- YMeTh NPOBOJIUTH pacueThl MO0 XUMHUYECKUM (opMyiaM U
YPaBHEHUSIM XMMHMUYECKHX pEaKUUMid C HCIHOIb30BAaHUEM
Gu3NYECKUX BEJIMYMH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMaJIbHBIE
YCIIOBUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJs NPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallusX, CBS3aHHBIX C




coOmoieHeM  TpeOOBaHHMII  SPrOHOMHUKH,  TEXHUKH
0e30MacHOCTH, TUTHEHBI, PeCypCcOCOEpEeKEeHHs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30IMaCHOCTH JINYHOCTH

BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTHBE
Y KOMaHjie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIAJICHUC HaBBEIKAMM y4eOHO-UCCIIeIOBATEILCKOMH,
MPOEKTHOM U COIIMATILHOM JIEATEIIbHOCTH;

OBiajeHue YHHMBEPCAJBLHBIMM KOMMYHHMKATHBHBIMH
JelCTBUSIMU:

0) coBMecTHasI AeATeJIbHOCTD.

- MIOHUMATh U HCIIOJb30BATH MPEUMYIIECTBA KOMAHIHOU U
WHIUBUIyaJIbHON PabOThI;

- MPUHUMATh LeIu COBMECTHOM JIeSITEILHOCTH,
OpraHW30BBIBATH W KOOPAMHUPOBATH JCHCTBUA IO €€
JIOCTHPKEHUIO: COCTaBJATh IUIaH JEWCTBUM, pacrpenessiTh
pOJIM C YU€TOM MHEHHI y4aCTHUKOB OOCYXIaTh PE3YJIbTAaThI
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH M BBIMOJHATH PAOOTy B YCIOBHUSIX
peanbHOro, BUPTYaAJIBHOTO H KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE MOBEICHHUE B

paanqu,Ix CI/ITyaHI/IﬂX, Hp OSIBJISITH TBOpLIeCTBO nu
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBananenue YHHBEPCAJIbHLIMHA peryiasiTHBHbIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TPUHUMATh MOTHBBI M apryMEHTHl APYTUX JIOJCH mpu
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- TMpuU3HABaTh CBOE NPaBO M TMpaBO JPYTHX IOJEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIHH
JPYTOTo YeJIOBEKa,

- yMeThb IUIAHUPOBaThb W  BBIIOJHATH  XUMHUYECKUM
AKCIIEPUMEHT (IIPEBpAIeHHs] OPraHWYeCKUX BEIIECTB IpHU
HarpeBaHuM, IMOJy4YEHUE STUIIEHA U HU3yYEHUE €TI0 CBOMCTB,
KaueCTBEHHbIC PEAKIMU HA ajbJETUAbI, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OEJIIKOB MpU HarpeBaHUU, I[BETHHIC
peakiuu OENKOB, MPOBOAUTH pEaKLUHUW HOHHOrO OOMeHa,
ONpEeNEeNsATh Cpely BOJIHBIX PAcTBOPOB, KadeCTBEHHBIC
peakiuuu Ha cynbdar-, kapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHUS; pelaTh SKCHEPUMEHTAIbHBIC 3aa4d IO
temam "Mertamuibel" u  "Hemeramnel") B COOTBETCTBHH C
MpaBUJiaMHd  TEXHUKH O€30MaCHOCTH TP OOpalleHuu C
BEIIECTBAMHU u 1a00paTOPHBIM o0opynoBaHueM;
MIPEACTABISITG PE3YJIBTAaThl XWMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUU COOTBETCTBYIOIIUX pEaKIUil U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB




OK 07. CogeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMara,
TIPUHITAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 dexTrBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 001acTHAK0710TrHY€CKOr0 BOCIUTAHMS

- c(OpMHUPOBAHHOCTh 9KOJIOTHYECKON KYJIBTYPBI,
IIOHUMAaHue BIIUSTHUS COLIMAJIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLUAIBHON CpPEMBI,
OCO3HAHHME  TJI00AaNBHOrO  XapakTepa  SKOJIOTMYECKHX
npo0Jem;

- IUIAHUPOBAaHUE M  OCYUIECTBICHUE  JIEUCTBUH B

OKpYXKarolllel cpelie Ha OCHOBE 3HAHMS LieJell yCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENpHUATHE JCMCTBUM, NPUHOCIIIUX  Bpe
OKpYKarolllei cpese;
- yMEHHE POTHO3UPOBATh HEeOIaronpusITHbIE

HKOJIOTUYECKHE TOCIIEICTBUS NPEAIPUHUMAEMBIX JCHCTBUN,
IIpel0TBpallaTh UX;

- pacuMpeHHe  OIbITa
HaIPaBJICHHOCTH;

- OBJIJICHUE HABBIKAMH Y4€OHO-HMCCIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHOM JEATEIIBHOCTH;

JIEATCILHOCTH  DKOJOTHMYCCKOU

- chopMUpOBaThH MIpPEACTaBICHUS: 0 XUMHYECKON
COCTaBJISIIOIEH €CTECTBEHHOHAYYHOM KApTUHBI MHUpA, POJIU
XMMUU B TO3HAHWHU SIBICHUI MpHUPOABI, B (HOpMUPOBAHHU
MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATIHLHOU
IPaMOTHOCTH, HEOOXOAMMOM NJIsi peUIeHMs] MPaKTUYECKUX
3aJ1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- YMeTh COOJI0IaTh MPaBUIIa SKOJOTHUYECKH 11eJIeCO00pa3HOro
NOBEJICHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIEISAX
COXPAHEHHUsI CBOErO 3/I0pPOBbSi U OKPYXKAKOWIEH MPUPOIHOU
Cpcabl; Y4YHUTHIBATHL OITACHOCTH BO3I[€I>1CTBI/I$I Ha JKHBBIC
OpraHu3Mbl  OINPEJECICHHBIX BEIIECTB, IOHUMAs CMBbICI
IIOKAa3aTelIsl PeaeIbHON TONyCTUMON KOHIIEHTPALUH

B pesynbTaTe 0cBOCHMS TUCHUIUTMHBI CTYIACHT JIO0JKEH 00J1a1aTh TPOo(ecCHOHATbHBIMU KOMIIETEHITUSIMHU:

1K 3.6. OGecrnieunBath MPUEMKY IKCILTyaTAIIMOHHBIX MaTEpUAIOB, KOHTPOJIb KA4eCTBa, YUET, YCIOBHS 0€30MacHOCTU MPU
XpaHEHUHU U BbIJIaue TOTUTMBHO-CMA304HBIX MAaTEpPUAJIOB;
[1K 3.7. CobmtoaTh yCTaHOBIIEHHBIE TPEOOBaHUS, ICUCTBYIOIINE HOPMBI, IIPAaBUJIA U CTAH/IAPTHI, KACAIOIIHECS
HKOJIOTHYECKOM 0€30MacCHOCTH MTPOU3BOJICTBEHHOM JEATEILHOCTH CTPYKTYPHOTO MOAPA3ICIICHUS;

1.4 PexoMeH1yeMO€KOJIMY€CTBOYACOBHAOCBOCHHENIPOrPAMMBbIAUCIUILINHBI:
MaxkcuManbHOU yueOHOU Harpy3Kku oOydaromierocsi /2 yaca, B TOM 4Hciie: 0053aTeIbHON ayTMTOPHON yueOHOM
Harpy3ku oOydaromierocs (2 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUATLTAHBI

2.1. O0beM yueOHOH TUCHUNJIMHBI U BUIbI YUeOHOH padoThl

Bunyueonoii padoTsl Oovem
uacos
MakcuManbHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAsi HATPY3Ka (BCero) 72
B ToMm umncre:
TeopeTudyeckoe oOydeHHE 34
JlaGopatopHble 3aHATUS 10
[IpakTrueckue 3aHATUSA 28
X Hux
IIpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPKAHME
TEOPETUUECKHE 3aHATHUS 2
MPAKTUYECKUE 3aHSATHUS 2
Ilpomesicymounasn ammecmayusn (Ougepenyuposannsiii 3auem) 2
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2.2. TemaTuyeckuii miiaH u coaepkanue yuedoHoii aucuumiuabl OYIL12 XUMUSA

HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHbie U NPaAKTHYeCKHe Pa00Thl, CAMOCTOATE/ILHASA Obwe YpoBennb
TeM padoTa 00y4armmXxcs M OCBOCHUA
4acoB
1 2 3 4
Cemecmp 1
Pasnen 1. TeopeTnueckne OCHOBBI XUMUMU.
Tewma 1.1. Ilepuoanueckmii Copnepixanue y4eOHOro MaTepuasa 2 1
3akoH u Tabmuna J[.1.
Mewnpeneena. CTpoeHHe aTOMOB Teopernieckoe o0yuenue
XUMHUYECKUX IJIEMEHTOB .
Ilepnonnueckuit 3akoH u Ilepmoaunueckas cucrema xumudeckux viemeHToB J[.M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuoanueckoit cucteMbl xuMuyeckux syeMenToB .M. Menneneesa
C COBpPEMEHHOW TEOpHEHl CTPOCHHUs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX
DIIEMEHTOB U 00pa3yeMbIX WMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIMIaM M NEpUoAaM. 3HAUYCHUE
MEPUOJNYECKOT0 33aKOHA B PA3BUTHUU HAYKU.XMMHYECKHU 3JeMEHT. ATOM. Sapo aroma, HM30TOMBI.
DnekTpoHHas 000JI0YKa. DHEPreTHYEeCKHEe YPOBHH, MOAYpPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus] 3JEeKTPOHOB MO OpOUTAIIM B aTOMax 3JIEMEHTOB IMEPBBIX
YeTHIPEX MEePUOIOB. DIEKTPOHHAS KOHPUTYpaIusi aTOMOB.
IIpakTHyeckoe 3anaTHe Nel 2 2
XapakTepucTuka XUMHUYECKHX DJIEMEHTOB B COOTBETCTBUU C TosioxkeHueM Ilepuoamueckoit
cucteMbl. [IpakTHdeckne 3alaHusi Ha YCTAHOBJICHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XHUMHUYECKUX
AJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOWMCTB XMMHUYECKHUX DJIEMEHTOB M HX COCJUHEHUU B
COOTBETCTBUU C mojiokeHneMm llepuogmdeckoit cuctemsbl. [lemoHcTpamus tabmui «llepuogudeckas
crucrema XuMuudeckux anemeHToB /[.M. Menneneesa»
Tema 1.2. Ctpoenue Coaep:xanue yueOHOro MaTepuaJia 2 1
BEI[ECTBA. XMMHUUYECKasI CBS3b Teopernueckoe 00y4eHme
CrtpoeHue BemiecTBa. XUMUYecKas CBSI3b. BHUIIbI XUMUYECKOW CBS3M (KOBaJCHTHAsI HEMOJSIpHAS U
NoJIsipHasi, MOHHAs, MeTajuinueckas). VOHBI: KaTMOHBI M aHMOHBL MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHOM XUMHUYECKON CBsI3U (OOMEHHBIN M TOHOPHO-aKLIENTOPHBIH). BomopoaHast cBA3b.
Tema 1.3. BaneHTHOCTS. Conep:kanue y4yeOHOro MaTepuaa 2 1
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DJIEKTPOOTPUILIATETBLHOCTb.
CreneHb OKUCIICHHUS.

Teopernyeckoe o0yueHue

BanenTHOCTSE. :‘)J'IGKTpOOTpI/II_IaTeJ'IBHOCTB. CreneHb OKUCIICHHS.

IIpakTnyeckoe 3ansaTue Ne2

PemleHne MNpakTMKO - OpPHUEHTHPOBAHHBIX pACYETHBIX 3aJaHui. BHIbl XMMHYECKON CBA3U
(KoBaJIeHTHasi HeMoJIsIpHasT M NOJspHas, MOHHAs, MeTaliMueckas). MexaHu3mbl 00pa30BaHUs
KOBJICHTHON XUMHUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIH).

Tema 1.4. Ilousatue o
JIUCIIEPCHBIX CUCTEMAaX.

Conep:kanue y4eOHOIro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

BemectBa MOJIEKYISAPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA.
Tunel KpUCTANIMYECKUX PEWETOK. M3yueHune Moneneil KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIIA KPUCTALINYECKON peml€TKU. [lonsaTne o nucnepcHsix cucremax. VcTuHHbIE
Y KOJJIOWJIHBIE pacTBOpbI. MaccoBas 10J1s1 BEIIECTBA B PACTBOPE.

IIpakTnueckoe 3ansaTue Ne3

Pemenue MMPAaKTUKO - OPHCHTUPOBAHHLIX PACUYCTHBLIX SaﬂaHI/Iﬁ Ha pPAaCcTBOPBI, HCIIOJIB3YCMbIC B
OBITOBOM U HpOHBBOIICTBGHHOfI JACATCIBHOCTHU yelloBeKka.Pacuérbl ¢  HCIIOIB30BaHHEM IIOHSATHS
«MaccoBas J0JIA BEIICCTBA).

Tema 1.5. Knaccudukarus,
HOMEHKJIaTypa U CTPOECHUE
HEOPraHUYECKUX BEIECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHknarypa HEOpPraHMYECKHUX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAMICKAIIUX K PA3JIMYHBIM KIIACCaM.

Tema 1.6. Tumel XUMHYECKHX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakius. Knaccuduxanus XuMUYeckux peakluuid B HEOPraHU4eCKOW U OpraHM4ecKon
XUMHUHM. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS W TPEBpAIlCHUs DSHEPruu IpHU
XUMHYECKHUX PEAKLHSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (pakTopoB. OOpaTUMble peakiui. XMMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOIINE HA COCTOSTHUE XUMUYecKOro paBHoBecus. [Ipunnnmn Jle llarense.

JlaGoparopHas padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTalin3aTopa

IIpakTnyeckoe 3ansaTne Ned

[TpakTueckas padota: BiusHue paznudHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOMN PEaKInu.
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IIpakTuyeckoe 3ansitue NeS

Pacuérbl 1o ypaBHEHMSM XMMHYECKUX PEAKLUN, B TOM 4YHUCIE TEPMOXUMHUYECKUE PACUETBHI.
CocraBieHne HMOHHBIX ypaBHEHUH peakiuid. Peaknuu monHoro oomena. Pacuérel macchl BemiecTBa
i 00bEMa ra3oB 0 U3BECTHOMY KOJHUYECTBY BELIECTBA, MAcCe UM 00BEMY OHOTO U3 YHaCTBYIOIIHX
B pEaKIMM BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POJYKTOB PEAKIMH, €CIIU OAHO
13 BELIECTB UMEET IIPUMECH.

Tema 1.7. Dnextponutruueckas
JICCOIIMAIINS ¥ MOHHBI 0OMEH

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

OnexrponutHyeckas aucconuanusi. CHIbHbIC U c1a0bie 3JeKTpoauThl. Cpeaa BOJHBIX pacTBOPOB
BEIIECTB: KUCIIasA, HeTpanbHasl, menodnas. Peakuuu nonnoro ooMena. OKUCIUTENbHO-
BOCCTAaHOBUTEIbHBIC peakiuu. CocCTaBJICHUE peaKIuii HOHHOTO OOMEHA ITyTeM COCTaBJICHUSI X TOJIHBIX 1
COKpAIlCHHbIX HOHHBIX ypaBHEHHI. KNCI0THO-OCHOBHBIEC peakluy. 3aaHusl HA COCTABJIEHUE HOHHBIX
peakuuii

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Ne 2. OmnpeniesieHue cpeibl pacTBOPOB BELIECTB € IOMOIIbI0 YHUBEPCAIBHOTO
MHAMKATOpa

IIpakTnueckoe 3ansaTue Neb

CocraBreHre peakiyii HOHHOTO 0OMEHa ITyTeM COCTABIIEHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH. 3aJaHUs Ha COCTABJIEHUE NOHHBIX PEAKIIUH.

Pa3nen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMHUYECKHE
CBOMCTBAa HEMETALJIOB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue
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Hewmeramnsl. [Tonoxenne Hemeramwios B [lepuoanueckoil cucteMe XUMUYECKUX 3iieMeHToB [1.1.
MenneneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUECKUe CBOICTBA

HEMETaJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XuMHYecKre CBOMCTBA BaXKHEHIIINX HEMETAJIOB (FaJIor€HOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUU (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).
[TpuMmeHeHre BaXHEHIINX HEMETANIOB M UX COeqUHEeHU. M3yueHnune KoieKuun o0pa3oB HEMETaLIOB.

IIpakTHyeckoe 3ansaTue Ne7

3KCH€pI/IMeHTaJII)HOC peICHUEC 3a4a4 110 TCME «HemeTamme.

Tema 2.2. PUBUKO-XUMHUYECKHUE
CBOIICTBAa METAJJIOB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

Mertannel. [lonoxenue MmetamioB B [lepuondeckoit cucteMe XuMHYECKUX 3neMeHToB J[. M.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. O0mue pusndeckue
cBoMcTBa MeTa/uIoB. CIulaBbl METAJIJIOB. DNEKTPOXUMUUYECKHUH psAJl HAIPSHKEHUH METaJJIOB.

XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUMN, KaJIMW, KaJIbLIUW, MarHUH, aIFOMUHUH, ITUHK,
XPOM, JKeJe30, Me/Ib) U UX COCIMHEHUH. KaUeCTBEHHBIE PEaKIlMy Ha KaTHOHBI MeTauioB. OO01iue crnocoobl
noJty4eHus: MeTajuioB. [Ipumenenre MeTauioB B ObITY U TeXHUKE. V3yueHne komekuun «MeTauibl 1
CILTaBEI»

IIpakTnyeckoe 3ansaTne Ne8

9KCHepI/IMCHTaJIBHOC peuIeHue 3a4a4 1o TcMe «MeTab.

JlaGoparopHas pabdora

JlaGopatopHas pabota Ne 3. BzaumozeiicTBue ruipokcuia aTlOMUHNS C pAaCTBOPAMHU KUCIIOT U ILEI0YEH.

2 cemecmp

Paspnen 3. TeopeTnueckue OCHOBBI OpraHUYECKON XUMHUH.

Tema 3.1. OcHOBHBIC TOHATHSA
XHMHH BBICOKOMOJIEKYJIAPHBIX

OcHoBHOe coepkaHue

Teopernueckoe odyuenune
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coenuHenuii. [Ipeamer,
Kjaccuukanus, CTpoeHmne u
HOMEHKJIATYPa OPraHu4ecKux
BelllecTB

OcHOBHbIE TOHSTUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, CTENEHb MOJIMMEPHU3ALIUH, CPEAHSS MOJIEKYJIsIpHas Macca. BbICOKOMOJIEKYIISIPHBIE COEIMHEHMSL.
OcHOBHbIE ~ METOABl CHHTE3a  BBICOKOMOJIEKYJISPHBIX  COCOUHEHHM - TOJuMEepHu3alus Hu
MOJIMKOHACHCAIHSI.

O3zHakoMiieHHEe ¢ 00pa3laMHu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

[Ipeamer opranuyeckoil XUMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYEHHE B IMOJYYCHUH HOBBIX
BEIIIECTB U MaTepuaaoB. Teopus CTpOCHUSI opraHudeckux coearHeHuii A.M. bytinepoBa, e€ OCHOBHbIE
nosiokeHust. CTpyKTypHBbIE (OPMYIIBI OPraHMYECKHUX BEHIECTB. [ OMOJIOTHS, M30MEpHs. XUMHYECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX - OJIMHAPHBIC U KPAaTHBIE CBS3H.
[IpeacraBnenne o kimaccuuUKaMU OpPraHUYECKUX BemiecTB. HoMeHkIaTypa OpraHH4ecKux
COCIMHEHMI (CHUCTeMaTU4yecKas)) U TPUBHAIbHBIE HA3BaHUS BAXKHEUIIMX MpPEICTaBUTENCH KJIaccoB
opranmdeckux BemiecTB. O3HakomiieHHE ¢ oOpa3llaMHi OPraHUYECKUX BEIECTB M MaTepHallaMH Ha WX
OCHOBE

IpakTuyeckue 3ansiTus Ne9

OKCHepUMEHTAJIbHBIE METObl U3YUEHMSI BEIIECTB U UX IIPEBPALEHUI: MOJEINPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE M ONHMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO MPEBPAICHHIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJIECHUE, OOYTJIMBAHUE U TOPEHUE).

Tema 3.2. YrieBoaopoasbil.

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yuenune

VYrneBonopoasl. AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI psii. MeTaH W 3TaH - mpocTeiiive
MIPEJCTaBUTENIN alKaHOB: (PU3MYECKHE M XUMHMUYECKHE CBOWCTBA (PEaKklUMU 3aMELICHHs U TOpEeHHS),
HaXO0XJAECHHUE B IPUPOJIE, TOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psA. OTWIEH M MPONUJIEH - MpocTeiiue
NPEJCTaBUTENIN  AJIKCHOB: (HU3UYECKHe M XHUMHYECKHe CBOMCTBa (peakiuu T'HAPHUPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin ), OJIydeHrEe U PUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmertunOyraauen-1,3: cTpoeHHe, BaXHEUIIME XHUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HUHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH psiA. AUETHIIEH - MPOCTEHIIHiA
MIpPE/ICTaBUTENb AJIKHUHOB: COCTaB, CTpoeHue, (u3NYecKue M XHUMHUYECKHEe CBOICTBa (peakuuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHMS] ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHHe, (HU3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSA M HUTPOBAHMsI), MOJYYEHHUE U NpuUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHueckas
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CBsA3b MCXKAY YIJIICBOAOPOAaMH, IMTPUHAIIICKAIIIMMHA K pa3JIMYHbIM KJIaCcCaM.

IIpakTnyeckoe 3ansiTue Nel(Q

O3HaKOMJICHHE C O6p83L[aMI/I ImIacTMacC, KaydyKOB H PE3HMHBI, MOACIUPOBAHHUEC MOJICKYII
YIJICBOAOPOAOB U IraJIOTCHOIIPOU3BOAHBIX.

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne 4. [TomydeHue 3TUIICHA U U3YYCHHUE €TI0 CBOMCTB.

IIpakTuyeckoe 3anaTue Nell

Pacuérnbie 3agaun. BplunciaeHus MO ypaBHEHUIO XUMHUYECKOM peakmuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Tema 3.3. IIpuponusie
UCTOYHUKHU YTIIEBOJIOPOJIOB.

Teopernueckoe o0yueHue

[TpupoaHble HCTOYHHUKH YTIeBo0poa0B. [Ipupoanslii ra3 u nonytHsle HedTaHbIE ra3sl. HedTh u
e€ mpoucxoxzaeHue. CrnocoObl mepepadOTKM HEPTH: MEpPEeroHkKa, KPEeKUHT  (TEepMUUYECKHI,
KaTaJIuTH4ecKuil), nuponu3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosib U MpOyKTHI €ro nepepadoTKy.

IIpakTuyeckoe 3anaTue Nel2

O3HaKOMIICHHE C 06p3.3L[aMI/I KOJITICKIINH «He(bTB» U «YTOIb»

Tewma 3.4. Kucnopozcoepxaiiue
OpTaHUYECKUE COCAMHEHUSI.

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune

Kucnoponcoaepxamue OpraHn4eCKue COCIUHECHMS.

[IpenensHble OJJHOATOMHBIE CIUPTHI. METaHON M 3TaHOM: CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (peakuu C AaKTUBHBIMU MeETaslaMH, TajJOre€HOBOAOPOJaMHU, TOpEHHUE), IMPUMEHEHHE.
BonmopoaHeie CBs3M MexAy MOJEKylIaMu CHUPTOB. JIEMCTBME METAaHOJAa W O3TAaHOJIA HA OpraHu3M
YeIJI0BEKA.

MHOroaToOMHBIE€ CIUPTHL. DTUJIICHIVIMKOINb U TIIMLEPUH: CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOWCTBA
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(BSaHMOHeﬁCTBHe CO MMCIOYHBIMHU METANIaMH, KAaUCCTBCHHAsA pPCaKIusg Ha MHOIOaTOMHBLIC CHHpTBI).
[enictBue Ha opranusm 4denoBeka. [I[puMeHeHye rnuuepuHa U STHIICHIJIMKOIIA.

denor: CTPOCHUEC MOJICKYIIbI, (bl/IBI/ILICCKI/Ie AU XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH (bCHOJ'Ia.
[Tpumenenue penona.

Anpnerunpl. @opmanbaeru, aneTalbAeTU: CTpoeHue, (GU3NYECKHe W XMMHYECKHE CBOMCTBA
(peaKL[I/II/I OKHCJIICHHUA H BOCCTAaHOBJICHHA, Ka4YCCTBCHHBIC peaKL[I/II/I), HOJIy‘-IeHI/Ie )41 HpI/IMeHeHI/Ie.
MIpUMEHEHHE.

OHOOCHOBHBIC TIPE/IC/IbHBIC KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHAs KUCIOTBI:
cTpoeHue, GU3NIEeCKue U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs KJlacca KUCIIOT, PeaKIus
sTepuduKaIuu), MoJIydyeHHe U TmpuMeHeHue. CTeapuHOBas M OJICMHOBAsT KHUCIOTHI Kak
MIPEACTaBUTEIN BBICITMX KapOOHOBBIX KUCIOT. MBIa KaK COJIM BBICIITUX KAPOOHOBBIX KHUCIIOT, HX
MOIOIIIEEe ICHCTBHE.

Cnoxnbie 3¢UpHl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. ['MIPOINU3 CIOXHBIX 3PUPOB.
Kuprr. I'maponus xxupos. [IpuMenerue xupoB. bruomorudeckas poJib )KUPOB.

IpakTnyeckoe 3ansitue Nel3

[Ipaktuyeckas pabora: ['opeHHme crnUpTOB, Ka4eCTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB
(oxucnenue staHona okcuaoM Meau(Il)), MHOroaroMHbBIX CHHUPTOB (B3aUMOJEHCTBHME TJMIIEPHHA C
ruapokcuaoM wmeau(Il)), anpaerunoB (OKHCIIEHHE aMMHAuHBIM pacTBOpPOM okcujaa cepebpa(l) u
ruapokcuaoM meau(Il).

JlabopaTopHas padora

JIaGopartophas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KUCIIOTBI.

Tema 3.5. YraeBoapl: cocTas,
KJIacCU(UKAIUs yTIIeBOOB

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

VYrieBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, TU- W monucaxapunsl). [nmokosa -
NpOCTEHIINKA MOHOCAXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYIbI, (PU3HUEeCKHe M XMMHUYECKHE CBOWCTBA
(B3aumopelictBue ¢ ruapokcuaom menu(Il), okucineHrne aMMuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKACHUE B MPUPOAE, IPUMEHEHUE, OMOJOrHUYecKas poJlb.
®dorocunTre3. DpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxmanm u nemnono3a Kak npupofnsle noaumepbl. CTpoeHHME Kpaxmalla U LEeJUIFOJIO3BI.
®uznyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THIPOJIM3, KAYECTBEHHAs pEakUMs C HOJOM).
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B3anMozeiicTBue kpaxmaiia ¢ HWOJAOM. BBIUMCIEHHS TO YpaBHEHHIO XMMHYECKOW peakuuu (Macchl,
00B€Ma, KOMMYECTBA MCXOJHOTO BEMISCTBA HJIM MPOJYKTa PEAKIMU 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKIIIH).

Tema 3.6. Azorcoaepxaniye
OpTraHUYECKUE COCANHEHUSI.
AMMHOKHCIIOTHL. benku.
BricokoMonekynsipHbie
COCUHCHHS.

OcHoOBHOE co/iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

AMHHOKHCIIOTBI Kak amQOTepHbIe OpraHuveckhe coequHeHus. Du3udeckne W XUMHUYECKUE
CBOMCTBa aMHHOKHUCJIOT (Ha IpUMepe TIuIMHa). bronorudeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuipl.

benku kak pupoHBIE BEICOKOMOJIEKYJISIPHBIC COeMHEeHMS. [lepBryHas, BTOPUYHAS U TPETHIHAS
CTPYKTypa OelIKOB. XMMHUYECKHE CBOMNCTBA OCJIKOB: THAPOJIH3, JICHATYpAIUsl, KAYeCTBEHHBIC PEaKIUU Ha
Ocnkr. OCHOBHBIC TIOHSTHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpPHU3AlUM, CPedHss MOojeKynspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIMHEHUIT - MOJIMMEPH3AITUSI 51
MOJIMKOHACHCAINA. DKCIIEpUMEHTAIIbHBIE METO/IbI M3YU€HHUsl BEIIECTB U UX MPEBpAIICHUI: HaOII0IeHNe
U ONKCAHWUE JEMOHCTPAIIMOHHBIX ONBITOB: JCHATYpAIls OCIKOB TPU HATPECBAHWH, IIBETHHIC PEAKIIMH
OEJIKOB.

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pa3zgen 4. Xumus v KU3Hb

Tema 4.1 XuMus u KU3Hb

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Xumusi W Ku3Hb. Ponb XMMHUM B OOECIEYEHMH 5SKOJIOIMYECKOW, HSHEpreTM4ecKoil W MUILEBOH
0e30MacHOCTH, pa3BUTUU MeIULUHBI. [IoHATHE 0 HayYHBIX METO/ax MO3HAHMS BEIECTB U XUMUYECKHX
peakuuil.

[IpencraBienuss 00 OOMMX HAYYHBIX NPUHIUIAX MPOMBIIIJIEHHOTO MOJYyYEHUS Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpe BEIIECTB M MaTEpPHAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTEpHAaIbI,
KOHCTPYKIMOHHBIE MaTepHUallbl, KpacKH, CTEKIO, KepaMuKa, MaTepualbl [UIsl JJICKTPOHMKHU,
HaHOMAaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y10OpEHHUSI.

XHMHA U 300pOBbE YEJIOBEKA: IIPaBUjla UCIIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaToB, IPaBUiIa
0€30I1aCHOT0 MCII0JIb30BaHMs IIPENapaToB ObITOBON XUMHUM B TOBCEJHEBHOM JKU3HHU.
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IIpakTHyeckoe 3ansaTue Nel4 2
[TpaBuiia S3KOJIOTrMYECKH 11€J1IECO00PA3HOr0 MOBEIEHUS B OBITY M TPYIOBOM 1€ATEILHOCTH B 2
LEJIAX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYKAIOIIEH TPUPOJTHOMN CPEBI

IIpomeskyTouHas arTecTauus Mo aucuunanne (1uddepeHuupoBaHHbINA 3a4eT) 2 2
Bcero 72

JlsxapakTepuCTUKHYPOBHSIOCBOCHUAyU€OHOrOMaTepUaIauCIOIb3yI0TCACIEIYIOMe0003HaueHusl Ha BBIOOP:

1. —o3HaKOMUTENBHBIN(TIOBTOPEHUEPAHEEH3YUEHHBIXOOBEKTOB,CBONCTB);

2. —penpoyKTUBHBINA(BBITOJHEHUEAEATEIHOCTUIIO00PA3ILy, HHCTPYKIIMUUITUIIOIPYKOBOICTBOM )

3. - IPOAYKTHUBHBIN (mIaHupoBaHUE u CaMOCTOSITENIHOE BBITIOJIHEHHE NeSITeIbHOCTH, peleHue pOOJIEMHBIX 3ajau:
KOHTPOJIbHBIE PabOTHI, CAMOCTOSATENBHBIE Pad0Ta, KypCOBBIE PAOOTHI (TIPOEKTHI))
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepUAJIbHO-TEXHUYECKOMY 00ecrneyeHn 0
Peanm3amusi mporpaMMbl  IUCHUIUIMHBI TpeOyeT Hamuuyusi ydeOHoro KaOwWHeTa
UH()OPMATHKHU.
O6opynoBaHue yueOHOTO KaOMHeTa:
- TTOCAIOYHBIC MECTa IO KOJMYECTBY 00YUarOIINXCS;
- pabodee MeCTo MpernoaBaTelIs;
MapKepHas J0CKa;y4eOHO-MeToArnIecKoe o0ecTicueHue.
Texuuyeckue cpeacTBa 00OyUeHHUS:
- JJOKaJIbHAsl KOMIIBIOTEPHAsI CETh U TIo00anbHas ceTb HTepHeT;
- yIIbTUMENA IPOEKTOP
- UHTEpAKTUBHAS JI0CKa/TIaHeb/3KpaH

3.2. UudopmaunonHoe odecneyenue 00yueHust

Ilepeyens  pekoMeHAyeMbIX  y4eOHbIX  M3aaHuil, HHTepHeT-pecypcos,

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:
1. I'abpuens, O. C. Xumus. bazossiii ypoens. 10 kiace : yueonuk / O. C. ['abpuensH. -
5-¢ u3a., nepepadboranHoe - Mocksa : MznarensctBo "IIpocsemienue", 2022. - 192 c. -
ISBN 978-5-09-099538-2. - Tekct : AIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1928190 (nata oOpamenus: 13.06.2023). — Pexum
JOCTYTIA: IO TOATHCKE.
2. I'abpuensn, O. C. Xumus. bazoserii yposensb. 11 kiacc : yuebnuk / O. C. ['abpuenss. -
8-e m3n., ctepeorumnHoe - Mocksa : M3natensctBo "IIpoceemenne", 2022. - 224 c. - ISBN
978-5-09-099539-9. - TekcT : anexTpoHHbIA. - URL:
https://znanium.com/catalog/product/1928221 (nara oopamenus: 13.06.2023). — Pexxum
JOCTYTIA: TIO TOATHCKE.
3. boromomnosa, . B. Heopranuueckas xumus : yueobnoe nocodue / M. B. boromornoga. -
Mocksa : UHOPA-M, 2021. - 336 c. : ui. - (IIPO®Uns). - ISBN 978-5-98281-187-5. -
Tekcr : snektponusii. - URL: https://znanium.com/catalog/product/1362442 (nata
obpamenus: 13.06.2023). — Pexxum noctyna: mo moAmnucke.
4. Jlepurkuii, M. M. KapnaaBan moneky:n: Xxumusi HeoObIuHas u 3a0aBHast / M. M.
JleButikwuii. - Mocksa : AnbniuHa HOH-¢ukIH, 2019. - 542 ¢. - ISBN 978-5-00139-101-2. -
Texcer : anextponnsIit. - URL: https://znanium.com/catalog/product/1078455 (nara
obpamenust: 13.06.2023). — Pexxum focTyna: 1o MoAMKUCKe.
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUSA IUCIIUIIVINH

KoHTpoJb ¥ OLIEHKa pe3ylbTaTOB 00yYEHHUsI OCYLIECTBISETCS MPENnoJaBaTeeM B
MpoIIecce MPOBEACHUS MPAKTUICCKUX 3aHATHUN M JTAOOPATOPHBIX padOT, TECTUPOBAHMSI,
a TakKe BBINOJHEHUS OOYy4YalONMMUCS WHIWBHUAYAJbHBIX 3aJlaHUIl, TPOEKTOB,
uccienoBannil. Pe3ynbrarsl 00ydeHus: ONpeaesiioT, 4To 00ydaronecs J0JKHbBI 3HATh,
MMOHUMATh U AEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCIUIIIUHEI.

Koutpoair ®W omeHka pe3yibTaTOB  OCBOGHHUS  00II€00pa3oBaTeIbHON
JTUCIUIUIMHBL PACKPBIBAIOTCS 4epe3 JUCUUILTMHAPHBIE (MPEIMETHBIE) pe3yJbTaThl,
HampaBjeHHble Ha (opmMupoBaHHe OOMKMX U TPO(ECCHOHATBHBIX KOMIETEHIUN IO
pasziesaM ¥ TeMaM CoJIep KaHus y4eOHOro MaTepuarna.

Oob6masi/mpodeccnonanbHas Pazngen/Tema THn oLeHOYHBIX
KOMIIE€TEHI[HS MeponpusiTHii
Tema 1.1-1.7,Tema 2.1 - TectupoBanue
OK 01 2.2, Tema 3.1-2.6, Tema 4.1
Tema 1.1,1.3,1.4,1.6, 1.7, 1.8, Brinonnenue npakTHYeCKux
21,2.2,31,34,41 3aJaHUN
Tema 1.1 Tema 1.3 Tema 1.6 Tema TectupoBanue
OK 02 1.9 Tema 3.1
Tema 1.1,1.3,1.4,1.6, 1.7, 1.8, Brinonnenue npakTHYECKUx
21,2.2,31,34,41 3aJaHUN
OK 04 Tema 1.1 - 1.7,Tema 2.1 - TectupoBanue
2.2, Tema 3.1-3.6, Tema 4.1 BrinosiHeHHE MPaKTUYECKUX
3aJaHuN
OK 07 Tema 1.1 - 1.7,Tema 2.1 - TectupoBanue
2.2, Tema3.1-3.6, Tema 4.1 BrImonHeHne MpakTHYECKUX
3aJlaHuN
IIK 3.6, IIK 3.7. Paznen 4 TectupoBanue
BrinmonHenue npakTHYecKux
3aJaHuN
OK 01, OK 02, OK 04, OK 07 Bce Temsl JuddepenurpoBaHHbIil 3aueT
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