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

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBbI
[Iporpamma yueOHOW auciuuinHabl OYIL12 Xummus sSBASETCS 4YaCTbIO OCHOBHOM
npodeccruonansHoit  oOpazoBarenpHOM mporpammbl  (manee OIIOIT  CIIO) o
cnequainbHocTH 23.02.04 TexHMuyeckasi IKCILUIyaTAUMS MNOJXbEMHO-TPAHCIIOPTHBIX,
CTPOUTE/NbHBIX, JAOPOKHBIX MAIIMH M o0opyaoBanus (MO 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 CPEAHETO 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, JOPOKHBIX MAIIUH U O000PYAOBAHUA
(o oTpacmusm).

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

['maBHBIMH LENSIMU U3y4YEHUS NpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBJISIIOTCS:

dbopMupoBaHUE CUCTEMbl XMMHYECKUX 3HAHMM KaK Ba)KHEWIIIEW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOMW JI€KAT KIIFOUEBBIE MOHSATHUSA,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE U
NOHMMAaHHE CYUIHOCTH JIOCTYIHBIX O0O0OOIIEHUH MHMPOBO33PEHUYECKOr0 XapakrTepa,
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 XWMHYECKUX SBICHUM, HMMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUW M CIOCOOOB JAESITENBHOCTH, CBSI3AHHBIX C HAOJIIOJEHHEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOAEHUEM TMpaBuil 0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

[Ipu wsyuenun npenmera «XUMHUS» JTOMUHUPYIOIIEEC 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 PEIICHUNA 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 ¢ 00paboTKM HHPOpPMAIMH, 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 II03HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX
CHOCOOHOCTEM OO0yyarommxcs: CHOCOOHOCTH CaMOCTOSITENIBHO NpUOOpeTaTh HOBbBIE
3HaHUS 10 XUMHUU B COOTBETCTBUM C JKM3HEHHBIMH NOTPEOHOCTSIMH, HUCIOJIb30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTMU JJIs IOMCKAa M aHaiau3a ydeOHOM u
HAy4YHO- NOIYJIIPHON HH(POPMALIMKA XUMHUECKOTO COJAEPKAHUS;

(opMUpOBaHHE U DPA3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBILUIEHNSI, HAOJI0aTEeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, HpPH IUIAHUPOBAHMM W TPOBEICHUH 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 odiero oopazoBanus, a
Takke crneayromux oomux kommnereHmin ®I'OC CI1O



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

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

B yacTu TPpyA0BOI0 BOCIIUTAHMSA:

- TOTOBHOCTb K TPYZAY, OCO3HAaHHWE IIEHHOCTH MAacTEpCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh K aKTUBHOM JESATEIHHOCTU TEXHOJIOTMUYECKON 1
COLIMATILHOW HAMPaBICHHOCTH, CHOCOOHOCTh MHUITUHUPOBATH,
IJIAaHUPOBAaTh W CAMOCTOSITENILHO  BBINOJHATH  TAKYHO
JIeATEIbHOCTb;

- HMHTEpeC K pa3muHbiM chepam mpodhecCHOHATHLHOM
JIeATEIbHOCTH,

OBanagenne YHHBEpPCAJIbLHBIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOATENbHO (opMynHpoBaTH M aKTyalU3UpPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS
JUIsL CpaBHEHUSI, KilaccuuKauu U 00001eHHS;

- ONpENENATh LUEIN ACATENbHOCTH, 3a7aBaTh MAapaMEeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

yuyeOHBIMHU

- BBIABIATH  3aKOHOMEPHOCTH U  NPOTHUBOPEYHS B
paccMaTpUBAEMBbIX SIBICHHUSIX;

- BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLIEHHUBATh
COOTBETCTBUE pE3yJIbTATOB IEJISIM, OLEHHBAaTh PHUCKHU
MOCJIEACTBUM AEATEIBHOCTH;

- pa3BuBaTh KpEATUBHOE MBIIUICHUE TIPU  PEIICHUU

KHN3HCHHBIX HpO6JICM

- BJIAJETh CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XMMHUYECKUW AJIEMEHT, aToM,
DIIEKTPOHHass 000JI04Ka aroma, S-, p-, O-3JEKTpOHHBIE
opOuTamM  aTOMOB,  WOH,  MOJIEKyJla,  BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIpHasg Macca, MOJIAPHBIH  00BeM,
VIIEPOAHBIN CKelleT, (YHKIMOHANbHAS TPYIIa, pagukal,
W30MEPUS, H30MEPBI, TOMOJIOTUYECKUH psifi, TOMOJIOTH,
YIJIEBOJAOPObI, KUCIOPOJ- U a30TCOAEPKALLUE COCAUHEHUS,
OMOJIOTUYECKN aKTUBHBIC BemiecTBa (YIJ€BOJIbI, KHUPHI,
Oenmku),  MOHOMEp, TMOJHUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THUIMBl XHUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, OK30-U SHJOTEPMUYECKUE, PEAKIUU
MOHHOTO OOMEHa), pacTBOp, AIEKTPOJIUTHI, HEINEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHCIIUTEINb,
BOCCTaHOBHUTE]Ib, CKOpPOCTH XUMHYECKOMN peaxkuuu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUs opraHuueckux BemiectB A.M.
BytnepoBa, Teopus  SJIEKTPOJUTHUYECKOW  JTUCCOLIMAIWH,
nepuoauueckui 3akoH .M. Menzaeneesa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHUN S3BIK XHUMHH,
dakToNoruuecKkue CBENCHHUS O  CBOWMCTBaX, COCTaBe,
MOJTydeHUH ¥ 0O€30MMacHOM HCIIOJIb30BAaHUW  BaKHEHIITUX
HEOPraHMYECKUX ¥ OPraHWYeCKHMX BEIIECTB B OBITYy U

1 yka3bIBalOTCA NMMYHOCTHBIE U meTanpeameTHble pesynbtaTbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B oTrnaronsHoi popme, popmmpyembie
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 AncumnanHapHble (NpeameTHbIe) pesy ibTaTbl yKa3blBAKOTCA B COOTBETCTBUM C METOAMKON NPEnoAaBaH1a AUCLMMIUHbI
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0) 0a30BbIe HCCIEI0BaTEIbCKIE TeHCTBHS:

- BIQJIETh HABBIKAMU  y4EOHO-HMCCIICIOBATEIbCKON |
MPOEKTHON  JEATENTbHOCTH,  HABBIKAMHU  Pa3pelIcHUs
npo0Jem;

- BBIBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3U U

aKTyaJIM3upOBaTh 3aJady, BbIIBUTaTh TMIIOTE3Y €€ PEILECHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTCIbCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUH PEILICHUS;

- AQHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCIICHUA 3aJavu
pe3yJbTaThl, KPUTHUYECKH OLICHMBATh HX JIOCTOBEPHOCTD,
IMPOrHO3NpPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMEeTb IIEPEHOCUTh 3HaHWs B II03HABATEIbHYIO W
IMPAKTUYCCKYIO obiacTu KUBHCACATCIBHOCTH,

- YMETb HMHTETPUpPOBaTh 3HAHUSA W3 Pa3HBIX INPEAMETHBIX
o0OJacrei;

- BBLIBUraTb HOBBIE HJEH, NpeylaraTb OPUTMHAJIBHBIC
IMOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [103HABATENbHOMN U
COLIMAIBHON MTPAKTHUKE

MPAKTUYECKON JEeSITeTbHOCTH YEeTIOBEKA;

- YMETh BBISBJISATH XapaKTEepHbIE MPHU3HAKU U B3aUMOCBS3b
HN3YUCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBETCTBYIOIIUC ITOHATHUSA
IpU ONHUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHX U
OpraHn4YCCKUX BCIICCTB H HX HpeBpaH_[eHHfI; BBIABIIATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHMM C TOHATHSIMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,
- yMeTh WHCIIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUUYECKOW U
MPUKIAJTHON XMMHM W TPUBUAIbHBbIC HA3BAaHUS Ba)KHEUIIMX
BEILIECTB (aTUsEeH, aleTHIIEH, TJIMICPHUH, denomn,
dbopManbaerua, yKCycHas KHUCJIOTa, TJIMIMH, yrapHbIA ras,
yFJICKHCJIBIﬁ ra3d, aMMHaK, TrancHass HW3BECTb, HEramcHas
U3BECTh, MHUTHEBAs COJA W JIPYTHX), COCTaBISATH (POPMYIIbI
HCOPraHNMYCCKUX MW OPraHruyYCCKUX BCHICCTB, YpPaBHCHHA
XUMHUYECKUX peakUui, OObICHATh UX CMBICH; MOATBEPKAAThH

XapaKTEpHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCHEPUMEHTAaMH M 3alMCIMH
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- yYMeTb YCTaHaBIUBATh IIPUHAJJICKHOCTh H3YYEHHBIX

HCOPTaHNUYCCKUX W OPraHNYCCKUX BCUICCTB K OIMPCACICHHBIM
KJIacCaM M rpyIiam COG)II/IHeHI/II\/'I, XapaKTCPU30BaTh UX COCTAB
H BaXHCHIIIHE CBOfICTBa; OMpeaAcCIATL BUABI XUMHYCCKUX
CBs3EH (KOB&HCHTH@.}I, HOHHAas, MCTAaJIJINYCCKasd, BOI[OpO,Z[HaH),

THIIBI KPHUCTAJUIMYECKUX pelIeToK BEILIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBaTh  TpEACTABICHUSA: 0  XUMHYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOM KAapTUHBI MHpA, POJIH
XUMHUM B TO3HAHUU SIBJICHUM MPHUPOAbI, B (POPMHPOBAHUH
MBILIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOMN MJi pELIeHUs MPaKTHUYECKUX
3a71a4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLICHHUSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpeae;

- YMEThb NPOBOAMTH PacyeThl MO XUMHYECKHUM (GOpMylaM U
YPaBHEHHSAM XHMMHYECKHX pPEaKUUd C HCIOIb30BaHUEM




(GU3NYEeCKUX BEIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0beMa (HOpMaJlbHbIE
yCIOBMs) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BaTh

CUCTEMHBIC XUMHWYCCKHUE 3HAHHA IJId IMPHUHATHA peIHeHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUEM

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

B o0s1acTMIIEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOI
IPAKTUKH,  OCHOBAaHHOIO  HAa  JUallore  KYJbTYp,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHMIO ~ CBOEro  MecTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpPIIICHCTBOBAHUE S3BIKOBOW M YUTATEIBCKOU KYIbTYPHI
KaK CpcACTBa B33HMOIIGI>1CTBI/I$I MCKAY JIOAbMU W IMMO3HAHUSA
MUDA;

- OCO3HAHME LIEHHOCTH HAayYHOU N1eATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh ~ MPOEKTHYHD U HCCIEI0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
Osianenue YHHUBepPCAJbHBIMU
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) padoTa ¢ nHpopManmeii:

- BJaJeThb HaBbIKaMH TMOJyuyeHUs uHOpManuu U3
VCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIISTh
MOMCK, aHalIM3, CUCTEMAaTU3alMI0 M HHTEPIPETALHIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

- CO3/1aBaTh TEKCThl B PA3IUYHBIX (oOpMarax C ydeToM
Ha3Ha4YeHHs] WH(OPMAILIMK ¥ TENeBON ayAUTOPHUH, BBIOMpAs
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3yaIU3aliy;

- OLIEHMBATh JIOCTOBEPHOCTH, JIESTMTUMHOCTh MH(pOpMaINH,
€€ COOTBETCTBHE TMPABOBBIM U  MOPAIbHO-3TUYECKUM
HOpMawm;

- HUCIOJIb30BaTh  CpPEACTBA  HWH(POPMALIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX ¥  OpPraHM3allMOHHBIX  3aJad  C

Y4eOHbIMH

- yMeThb IUIAHUPOBATb U  BBIIOJHATH  XUMHUYECKUU
AKCIEPUMEHT (IIPEBpALCHUS] OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu, IOJIyYeHHE STUJICHA M U3YYEHHE €ro CBOICTB,
KAueCTBEHHbIE PEAKIMU HA aJbAETUbl, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JleHaTypalus OeJIKOB MpU HarpeBaHUM, I[BETHHIC
peakuuu OeNKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OMpeeNiTh Cpeay BOIHBIX pPACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha Cyibdar-, KapOoOHAT- W XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHHS;, pelIaTh 3KCHEPUMEHTAIbHBIE 33aJaud IO
teMaM "Meramnel" u "Hemeramnel") B COOTBETCTBUHM C
MpaBWJIaMd TEXHUKU O€30MaCHOCTH TMpU OOpalleHuu ¢
BElIECTBAMHU u 1a00paTOPHBIM 00opy/I0BaHUEM;
IPEJICTaBIATh PE3YyNbTaThl XMMHUYECKOTO DKCIIEPHUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOUIUX pEAKIUH H
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3yJbTaTOB;

- yMeTb AaHaJU3UPOBATh XUMHYECKYI0 HH(pOpPMALHIO,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (CPEICTB MaccOBOU
nH(popmanuu, cetb IHTEpHET U Apyrue);

- BIAJETh OCHOBHBIMM METOJAaMH HAy4HOTO II03HaHUSA
BEIIIECTB U XMUMHUYECKUX SBICHHUH (HaOIIOJCHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJCTUPOBAHNUE);

- YMeTh MPOBOJUTH pacyeThl M0 XUMHUYECKUM (QopMmyiaMm U
YPaBHEHUSAM XHMMHMUYECKHX pEaKUuid C MCIOIb30BAaHUEM
¢bu3NyYeCKUX BEJIIMYMH, XapaKTepU3YIOIIMX BellecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0bemMa (HOpMaJIbHBIE
YCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIs NPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyalUsiX, CBA3aHHBIX C




coOmoieHeM  TpeOOBaHMI  JPrOHOMHUKH,  TEXHUKHU
0€30macHOCTH, THTHEHBI, PecypcocOepeKeH s, MPAaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30MaCHOCTH 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-UCCIIeIOBATEIILCKOMH,
MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH;

OBiajeHue YHHMBEPCAJBLHBIMM KOMMYHHMKATHBHBIMH
JelCTBUSIMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHUMATh U HCIIOJb30BATH MPEUMYIIECTBA KOMAHIHON U
WHIUBUIyaJIbHON PabOThI;

- MPUHUMATh LeIn COBMECTHOM JIeSITEILHOCTH,
OpraHW30BBIBATH W KOOPAUHUPOBATH JEHUCTBUS IO €€
JIOCTHPKEHUIO: COCTaBJIATh IUIaH JEWCTBUM, paclpenessiTh
pOJIM C yU€TOM MHEHHH y4aCTHUKOB OOCYXKIaTh PE3yIbTaThl
COBMECTHOM pabOTHI;

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

- OCYILECTBIIATH MO3UTUBHOE CTPATErMUYECKOE MOBEJICHHUE B

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

OBananenue YHHBEPCAJIbHLIMHA peryiasiTHBHbIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TPUHUMATh MOTHBBI M apryMeHTHl IPYTUX JIOJACH mpu
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- TpuU3HABaTh CBOE MPaBO M TMpaBO JPYTHX JIOJAed Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITIHI
JIPYTOro 4eJoBeKa;

- yMeThb IUIAHUPOBaThb W  BBIIOJHATH  XUMHUYECKHUM
AKCIIEPUMEHT (IIPEeBpalleHHs] OPraHUYECKUX BEIECTB IpU
HarpeBaHuM, IMOJYyYEHUE STUJIEHA M H3yYEHUE €Tr0 CBOMCTB,
KaueCTBEHHBIE PEAKIMM Ha ajbJETHAbI, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OEJIIKOB MpU HarpeBaHUU, I[BETHHIC
peakiuu OENKOB, MPOBOAUTH pEaKIHUW HOHHOTO OOMEHa,
ONpEeNEeNsATh CpPely BOJIHBIX pPAcTBOPOB, Ka4eCTBEHHBIC
peakuuu Ha cynbhar-, KapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHUS; peliaTh SKCIEPUMEHTAIbHBIC 3aa4yd IO
temam "Mertamibel" u  "Hemertamiel") B COOTBETCTBHH C
MpaBUJiaMHd  TEXHUKH OE€30MaCHOCTH TIPpU OOpalleHUu C
BeIIECTBAMHU u 1a060paTOPHBIM o0opyoBaHUEM;
MPEACTABISIT PE3YJIBTAThl XUMHUUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUN COOTBETCTBYIOIIUX pEaKIUil U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTAaTOB




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

3 dexTrBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 001acTHAK0710TrHY€CKOTr0 BOCIUTAHUSA

- c(OpMHPOBAHHOCTh 9KOJIOTHYECKON KYJIBTYDBI,
IIOHUMAaHue BIIUSTHUS COLIMAJIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOM U COLUAIBHON CpPEMBI,
OCO3HAaHHME  TJIO0ATBHOrO  XapakTepa  SKOJIOTUYECKUX
npo0Jem;

- IUIAHUPOBAaHUE M  OCYUIECTBICHUE  JICUCTBUH B

OKpYXKarolllel cpelie Ha OCHOBE 3HAHMS LieJiell yCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE  HENpHUSATHE JCHCTBHUM, NPUHOCIIIUX  Bpel
OKpYKarolllei cpese;
- yMEHHE POTHO3UPOBATh HEeOIaronpusITHbIC

HKOJIOTUYECKHE ITOCIIEICTBHS NPEAIIPUHUMAEMBIX JCHCTBUN,
IIpeI0TBpallaTh UX;

- pacuMpeHHe  OIbITa
HaIPaBJICHHOCTH;

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

JESATCILHOCTH  DKOJOTHYSCKOU

- chopMUpOBaTh MIpPEACTaBICHUS: 0 XAMHYECKON
COCTAaBIAIOLIEH €CTECTBEHHOHAYyYHOM KapTHHBI MHpa, POJIH
XMMUU B TO3HAHWUU SBICHUN TMPHPOIBL, B (POPMHUPOBAHUH
MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM NSl pEeUIeHMs] MPaKTUYECKUX
3aJjad ¥ HKOJOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

- YMETb COOJIIOAATh MpaBHiIa HKOJOTMUECKH 11eJ1ecO00pa3HOro
NOBEJACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B IIEISAX
COXPaHEHHs CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHOU
Cpcabl; Y4YHUTBIBATHL OITACHOCTH BOSI[CﬁCTBI/I?I Ha JKHBBIC
OpraHM3Mbl  OIPENEICHHBIX BEIIECTB, IIOHMMas CMBICI
IIOKa3aTelIsl MPEIeIbHON TONyCTUMON KOHIIEHTPALUH

B pesynbTaTe 0cBOCHMS TUCHUIUIMHBI CTYACHT JIOJKEH 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 yCTaHOBIICHHBIE TPEOOBAHUS, ACHCTBYIOIINE HOPMBI, MPABUJIA U CTAHAAPTHI, Kacaroluecs
HKOJIOTHYECKOM 0€30MacCHOCTH MTPOU3BOJICTBEHHOM JEATEILHOCTH CTPYKTYPHOTO MOAPA3ICIICHUS;

1.4 PexoMeH1yeMO€KOJIMY€CTBOYACOBHAOCBOCHHENIPOrPAMMBbIAUCIUILINHBI:
MaxkcumanbHON yuyeOHOM Harpy3ku o0ydaromierocsi /2 yaca, B TOM 4ucie: 00s13aTeNbHON ayAUTOPHON yueOHON
Harpy3ku oOydaromierocs (2 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI

2.1. O0beM yueOHOM TUCHUNJIMHBI U BUIbI YUeOHOH padoThl

BunyueoHoii padoTsl Oovem
uacos
MakcuManbHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAsi HATPY3Ka (BCero) 72
B ToMm umncre:
TeopeTudyeckoe oOydeHHE 34
JlaGopatopHble 3aHATUS 10
[IpakTryeckue 3aHATUA 28
N x Hux
IIpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPKAHME
TEOPETUUECKHE 3aHATHUS 2
MPAKTUYECKUE 3aHSATHUS 2
Ilpomesicymounasn ammecmayusn (Ougepenyuposannsiii 3auem) 2
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2.2. TemaTudeckuii mjiaH u coaep:kanue yuedoHoii qucuumiuabl OYIL12 XUMUSA

HaumenoBanue pasaesioB u Coaeprxanue yueOHOIro MaTepuasa, JadopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS Obne YpoBenn
TeM padoTa 00y4armmXxcs M OCBOCHHUA
4yacos
1 2 3 4
Cemecmp 1
Pa3nea 1. TeopeTuueckue OCHOBBI XMMHH.
Tema 1.1. Ilepuognyeckuii Copnepixanue y4eOHOTro MaTepuasa 2 1
3aKoH u Tabnuna JI.1.
MengeneeBa. CTpoeHuE aTOMOB Teopernieckoe o0yuenue
XUMHYECKHUX IJIEMEHTOB .
Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux aviemeHTtoB J[.M. Menneneesa.
CBsa3p nepuoanyeckoro 3akoHa u Ileprogudeckoit cucreMsl XMUMUYecKux diemMeHToB .M. Menneneesa
C COBpPEMEHHOW TEOpHel CTPOCHMs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CIOXKHBIX BEIECTB MO IpyNiaM U HepuojaM. 3HaueHHue
MEPUOJNYECKOT0 33aKOHA B PA3BUTHUU HAYKU.XHMMHYECKHU 3JeMEHT. ATOM. Sapo aroma, H30TOMBI.
DneKTpoHHAs 000J0YKa. DHEpPreTHvecKre YPOBHH, MOAYPOBHH. ATOMHBIE opOurtamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus] 3JeKTPOHOB MO OpOUTaIsIM B aTOMAax 3JIEMEHTOB IEPBBIX
4eThIpEX NepUOI0B. DJIEKTPOHHAS KOH(UTYpaLlUs aTOMOB.
IIpakTnyeckoe 3ansATHE 2 2
XapakTepuCcTUKa XHMHUYECKUX D3JIEMEHTOB B COOTBETCTBUM C TIojlokeHHeM Ileproguueckoit
cuctembl. [IpakThueckue 3afjaHusl Ha YCTAHOBJIEHHE CBSA3M MEXKAY CTPOCHHEM aTOMOB XUMHYECKHX
DJIIEMEHTOB U TEPUOJUYECKMM H3MEHEHHEM CBOWCTB XHMMHYECKHX JJIEMEHTOB M HX COCIMHEHUHN B
COOTBETCTBUU ¢ TmoyiokeHueM llepuonnueckoit cucremsbl. JlemoHcTpauusa Ttabmun «llepuoanueckas
crucrema XuMuueckux aemeHToB /[.M. Menneneesa»
Tema 1.2. Ctpoenue Coaep:xanue yueOHOro MaTepuaJia 2 1
BellecTBa. XUMUYECKasl CBS3b Teopernueckoe 00y4eHme
Crpoenue BemiecTBa. XUMHYECKasi CBsI3b. BBl XMMHMUYECKOW CBSI3M (KOBAJECHTHAsl HEMOJIAPHAs U
NoJisipHasi, MOHHAs, MeTajuinueckas). VIOHBI: KaTHMOHBI M aHMOHBL MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHON XUMHUYECKON CBsI3M (OOMEHHBIN M TOHOPHO-aKLIENTOPHKIH). BomopoaHast cBs3b.
Tewma 1.3. BaneHTHOCTb. Conep:kanue y4yeOHOro MaTepuasia 2 1
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DJIEKTPOOTPULIATENBHOCTD.
CrerneHb OKUCIICHHUS.

Teopernyeckoe o0yueHue

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHHS.

HpaKaneCRoe 3aHsATHE

PemeHne MNpakTMKO - OpPHUEHTHPOBAHHBIX pACYETHBIX 3aJaHui. BHIbI XMMHYECKOM CBA3M
(KoBaJleHTHasi HeMOJsIpHasT M NOJspHas, MOHHAs, MeTaJlMueckas). MexaHu3Mbl 00pa3oBaHMs
KOBAJICHTHON XMMUYECKOU CBSI3U (OOMEHHBIN M TOHOPHO-AKIICTITOPHBIH ).

Tema 1.4. Ilousarue o
JUCTIEPCHBIX CUCTEMAX.

Conep:kanue y4eOHOIro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel kpucTtaInyeckux pemeéTok. M3yuenue Mopenell KpUCTANIMYECKMX PEHIETOK. 3aBUCUMOCTH
CBOMCTBA BEILECTB OT THUIA KPUCTALINYECKON pem€TkU. [lonsaTue o qucnepcHsix cucremax. McruHable
Y KOJJIOWJIHBIE pacTBOpbl. MaccoBas 10711 BEIECTBA B PACTBOPE.

HpaKTI/I‘{eCKOC 3aHsATHE

Pemenue MMPAaKTUKO - OPHCHTUPOBAHHLIX PACUYCTHBLIX SaﬂaHI/Iﬁ Ha pacTBOpPbI, HUCIIOJIB3YyCMbIC B
OBITOBOM U HpOI/IBBOIICTBeHHOﬁ JACATCIIBHOCTHU yelloBeKa.Pacuérel ¢  HCIIONIB30BAaHUEM IIOHSATHS
«MaccCoBas J0JIA BEIICCTBA).

Tema 1.5. Knaccuduxarus,
HOMEHKJIaTypa U CTPOCHHUE
HEOPraHWYECKHUX BEILECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Knaccudpukanus Heoprannyeckux coenuHeHuil. HomeHknaTypa HeOpraHMYeCKMX BEIECTB.
I'eneTryeckas CBA3b HEOPraHUYECKHUX BEIECTB, IPUHAIICKAIIUX K PA3JIMYHBIM KIIACCaM.

Tema 1.6. Tumel XUMHYECKHUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Xumnyeckas peakius. Knaccudukanus XuMuyeckux peakuuii B HEOpraHM4eCKOH U OpraHn4ecKou
XUMHUHM. 3aKOH COXPaHEHHUS MacCchl BELIECTB, 3aKOH COXPAaHEHUS W IPEBpAICHUs DSHEPruu IpHU
XUMUYECKHUX PEAKLUSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTh OT Pa3IUUHBIX (pakTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOIIME HA COCTOSTHUE XUMUYECKOTo paBHOBecus. [Ipunnnn Jle llatense.

JlaGoparopHas padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTalln3aTopa

IIpakTHYeckoe 3aHATHE

[TpakTuueckas padota: BiusHue pazaudyHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIuu.
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HpaKaneCKoe 3aHsATHE

Pacuérbl 10 ypaBHEHMSIM XMMHUYECKUX PEAKLUUN, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETBHI.
CocraBieHne HOHHBIX ypaBHEHUH peakiuid. Peaknuu moHHoro o6meHa. Pacuérel macchl BeliecTBa
win 00bEMa ra3oB 0 U3BECTHOMY KOJIHUECTBY BELIECTBA, Macce WM 00BEMY OJHOTO U3 y4aCTBYIOIINX
B pEaKIMM BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIUH, €CIIU OAHO
13 BELIECTB UMEET IIPUMECH.

Tewma 1.7. Dnexrponuruueckas
JUCCOIMAIUS M HOHHBI 00MEH

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yuenune

OnexTponuTnyeckas aucconuaiys. CuiibHble U cialble 31eKTponuThl. Cpesa BOJHBIX paCTBOPOB
BEIIIECTB: KUCIasi, HEUTpanmbpHasi, 1eoyHas. Peakiun nonHoro oomena. OKucIuTe IbHO-
BOCCTaHOBUTENbHBIE peakinu. CocTaBlieHHEe peaKIfii HOHHOTO 0OMEHa IMyTeM COCTaBIEHUS MX MOTHBIX
COKpAaICHHBIX HOHHBIX ypaBHeHI/II\/JI. KwncioTHO-0CHOBHBIC PCaKkuu. 3a)IaHI/I$I Ha COCTaBJICHUEC MOHHBIX
peakuuii

JlabGopaTropHble 3aHATUA

JlabopaTtopHas pabota Ne 2. OnpeziesnieHre cpeibl paCTBOPOB BEIIECTB C ITOMOIIBI0 YHUBEPCATHHOTO
WHJUKaTOpa

IIpakTH4yeckoe 3aHATHE

Cocrasienue peaKuHﬁ HNOHHOT'O 06MeHa IMYTEM COCTABJICHU UX MMOJHBIX U COKPAIICHHBIX NOHHBIX
ypaBHEHUH. 3aJaHus HA COCTABJICHUE MOHHBIX PEAKIIUH.
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Paznen 2. Heopranuueckast Xumusi.

Tema 2.1. OU3HUKO-XUMUUECKHE
CBOIICTBa HEMETAILIIOB

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

Hewmerannsl. [Tonoxenne HemeramioB B [leproanueckoit cucteMe XUMUYECKUX 3iieMeHToB [1.1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB. DU3HUECKHE CBOICTBA

HEMETAJIJIOB. AJUIOTPOIIHUS HEMETAUIOB (Ha MpUMeEpe KUCIopoia, cephl, (hocdopa U yriieposa).

XUMUYeCcKHe CBOMCTBA BKHEHIIINX HEMETAIIOB (TaJIOT€HOB, CEephl, a30Ta, (pocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).
[TpuMmeHeHre BaXHEUIINX HEMETANIOB M UX COeAUHEeHU. M3yuenune KoeKuuu o0pa3oB HEMETaIOB.

IIpakTH4yeckoe 3aHsATHE

9KCHepI/IMCHTaJ'H>HOC pCHICHUC 3a1a4 11O TEME «HeMmeTampo».

Tema 2.2. ®U3UKO-XUMHUUECKHE
CBOIiCTBa METAJVIOB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yuenue

Meraiutbl. [Tonoxxenue merannos B [leproanuecko cucreme XuMHIeCcKux anemeHTos /[ 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J104€K aTOMOB MeTalliioB. OO01ue pusndeckre
cBoMcTBa MeTa/IoB. CrlaBbl METAJIJIOB. DNEKTPOXUMHUUYECKHUH psiJl HATPSHKEHUH METaIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUA, KaJIWW, KAJIBIMI, MATHAN, A TFOMUHHN, 1TUHK,
XPOM, JKeJe30, Me/Ib) U UX COCIMHEHUIN. KaUeCTBEHHBIE PEaKIIMU Ha KAaTHOHBI MeTaiuToB. OO0IIHe CriocoOb
noJTydeHust MeTajuioB. [I[pumenenre MeTauioB B ObITY U TeXHUKE. V3ydeHne komekuun «MeTamibl u
CILJIaBBI»

HpaKTl/l‘{eCKOB 3aHsATHE

3KCHCpI/IMCHTaJ'IBHOC peIICHUEC 3a4a4 110 TCME «MeTalIb».

JlaGoparopHas pabdora

JlaGopaTtopHnas padota Ne 3. B3aumoseiicTBre TuApOKCHIa aTFOMUHHS C paCTBOPaMH KHUCIIOT | IIEJI0UCH.
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2 cemecmp

Pa3znen 3. Teoperuueckre OCHOBBI OPraHUYECKON XUMUHU.

Tema 3.1. OCHOBHBbIE IOHATHS
XHMHUH BbICOKOMOJIEKYJISIPHBIX
coequHenuii. Ilpeamer,
KJIaccu(pukanms, CTpOeHUue 1
HOMEHKJIATYPAa OPTraHUYeCcKNX
BelleCTB

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

OCHOBHbIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3B€HO, CTEIECHb IOJMMEPU3ALNH, CPEIHAS MOJIEKYJIIpHAs Macca. BRICOKOMONEKYISApPHBIE COCAUHEHUS.
OCHOBHBIE ~ METOJIBl  CHUHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCAMHEHUH - TOJMMepu3alus |
MOJIMKOHICHCALHSL.

O3zHakomMJieHHE ¢ O0Opa3laMH MPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB.

[Ipenmer opraHMyeckol XHMUU: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYECHHE B TMOJYYEHUH HOBBIX
BEILIECTB U MaTepuanoB. Teopusi ctpoeHusi opranndeckux coequHeHuii A.M. bytiepoBa, €€ 0CHOBHbIE
nosnoxenusa. CTpykTypHble (Gopmyiibl opraHuyeckux BemiecTB. ['omomnorus, n3omepus. XuMUUecKas
CBA3b B OPraHUYECKUX COCIMHEHUSX - OAUHAPHBIC U KPATHBIE CBSI3H.
[IpenacraBnenne o kiaccuUKaMu OpPraHUYECKUX BemiecTB. HoOMEHKIaTypa OpraHU4YecKUxX
COCMHEHMUI (CHUCTeMaTH4ecKas) M TPUBHAIbHBIE Ha3BaHHS BaKHEHIIMX MpeICTaBUTENEH KIaccoB
opranumdeckux BemiecTB. O3HakomIIeHHE C o0pa3llaMH OPraHWYECKHX BEIIECTB M MaTepHalaMH Ha WX
OCHOBE

IIpakTHYecKkne 3aHATHA

OKCepUMEHTAJIbHBIE METObI U3YUEHMSI BEIIECTB U UX MPEBPALCHUI: MOJEINPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHUWE W OMHMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB IO IPEBPAIIEHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUU (TJIaBJIECHUE, OOYTJIMBAaHUE U TOPEHUE).

Tema 3.2. Yr/1eBoA0pOIbI.

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

VYrneBoopoapl. AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psia. MeTaH M 3TaH - mpocTeiine
MPE/ICTaBUTENN AJIKAaHOB: (PU3MYECKHEe W XMMHMYECKHE CBOWCTBA (peaklMM 3aMEUICHUS U TOPEHHS),
HAax0>JIEHUE B MPUPOJIE, IOJIyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN pAd. OTWIEH W MPONWICH - MNPOCTEHIIne
NPEJCTaBUTEIM  AJIKCHOB: (U3UYECKHE M XUMHYECKHE CBOMCTBa (peakiy TUAPHPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3allin), MOJIydeHHEe U PUMEHEHUE.
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Ankamuensl: OyraaweH-1,3 u wmetwiOyraaueH-1,3: cTpoeHHE, BaXHEUIIHE XUMHUUYECKHE
cBolicTBa (peakuus noaumepusanuu). [lomydenre CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHsI, TOMOJIOTHYECKUN Psl. AUETHUICH - MPOCTEHIIHIA
MPEJICTAaBUTENIh AJIKHUHOB: COCTaB, CTpPOEHUE, (U3MYECKHEe M XHUMUYECKHUE CBOMCTBa (peakiuu
THAPUPOBAHUS, TAIOTCHUPOBAHMS, TUPATAIIMH, TOPSHHUSI ), TOTYYCHUE U TIPUMECHCHHUE.

Apensl. benszonm: cocrtaB, CTpocHHE, (QU3NYCCKUE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTCHUPOBAHUS W HUTPOBAHUSA), MOJydYeHHUE W NPUMEHEHHE. TOKCHYHOCTh apeHoB. I eHeTmueckas
CBSA3b MEXY YTJIEBOJOPOAaMH, IPUHAICKAIIUMHI K Pa3TUYHBIM KJIACCAM.

HpaKaneCRoe 3aHATHE

O3HaKOMIJICHHE C 06p3.3HaMI/I IractMacC, Kayd4yKOB H PE3UHBI, MOACIUPOBAHHUC MOJICKYJI
YrJIeBOAOPOAOB U IaJIOTCHOIIPOU3BOAHBIX.

JlabopaTropHble 3aHATHUS

JlaboparopHnas padota Ne 4. [TonyueHue 3TuIeHa U U3YYEHHUE €rO CBOMCTB.

HpaKTI/I‘leCKOC 3aHATHE

Pacuérnble 3agaun. BplunciaeHus MO ypaBHEHUIO XUMHUYECKOM peaknuu (Macchl, o0bEMa,
KOJINYECTBA UCXOJHOTO BEIECTBA WM MPOIYKTA PEAKIMU 10 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Tema 3.3. IIpuponHsie
HCTOYHUKH YIJIEBOJOPOJIOB.

TeopeTuquKoe oﬁyqelme

[TpupoaHbIe HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHbiii ra3 u nomnytHble HeQTsAHbIE ra3el. HedTh n
e€¢ mnpoucxoxnaenue. CrnocoObl mnepepabOoTKH He(PTH: TMEperoHka, KpeKUHr (TepMUYECKHUH,
KaTtajquThuueckuit), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

IIpakTH4yeckoe 3aHsATHE

O3znakomieHue ¢ oOpazuamu koyiekuu «Hedte» u «Yromaby»

Tema 3.4. Kucnopoacoaepxaiiue
OpraHUYeCcKUEe COCTUHEHUSI.
Crouptel.DeHost. AnbAETUIBI.

OcHoOBHOe co/lep:KaHue

Teopernyeckoe o0yueHue
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Kucnoponcoaepsanme opraHu4eckue COeIMHEHUS.

[IpenenpHBIC OTHOATOMHBIC COUPTHL. METaHO U 3TAaHOJ: CTpOeHHUE, (PU3MUECKUe U XUMUYECKUE
CBOMcTBa (peakuuu C AaKTUBHBIMM MeETa/llaMH, TaJOr€HOBOAOPOJAMHU, TOpEHHUE), IMPUMEHEHHE.
Bopopoaneie cBsi3M MekIy MOJEKyJaMH COUPTOB. JleHcTBME MeTaHOJIa W 3TAaHOJIA HAa OPraHUu3M
YeJ0BeKa.

MHOT0aTOMHBIE CIIUPTHL. DTHICHTJIMKOIb U TIULEPHH: CTPOSHUE, GU3NICCKUE U XUMUIECKHIE CBOMCTBA
(B3auMoOJIeHiCTBUE CO IIEIOYHBIMU METaJlJIaMH, KaueCTBEHHAs PeakIisi Ha MHOTO0ATOMHBIE CIHUPTHI).
JelictBue Ha opraHusM yenoBeka. [[pumMeHenne rMiepruHa v STUIICHTIIUKOJIS.

@deHod: CTpOeHHE MOJEKYJbl, (U3NYECKHEe M XMMHUYECKHe CBOWCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenune penona.

Anpaeruabl. DopManbAeTui, aueTalbJIeTUl: CTpOeHHe, (U3MUECKHEe UM XUMHUYECKHE CBONCTBA
(peakiuu OKUCJICHHUS U BOCCTAHOBJICHHSI, KAYECTBEHHBIE PEAKITUH ), OJyYeHHUE U TPUMEHEHUE.

[IpakTnueckas padora: CBoiicTBa
pacTBOpa yKCYCHOW KUCIIOTHI.

HpaKTI/I‘leCKOQ 3aHATHE

[IpakTnueckas pabota: I'opeHHE CIHMPTOB, KAYECTBEHHBIC PEAKIIMH OJIHOATOMHBIX CIIUPTOB
(oxucnenue staHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE IJIMIIEpUHA C
ruapokcugaoM wmeau(Il)), ampaerunoB (OKUCIIeHHWE aMMHAYHBIM pPacTBOpPOM okcujaa cepebpa(l) u
ruapokcuaoM meau(IT).

JlabopaTopnasi padora

JlabopaTtopHas pabota Ne 5. CBoiicTBa pacTBOpa yKCYCHOM KUCIIOTHI.

Tema 3.5. YrneBoanl: cocTas,
KJaccu(UKaIs yrieBoJ0B

OcHoBHOE cogepkaHue

Teopernueckoe odyuenune

VYrneBoabl: cocTaB, Kiaccuukamus yrieBoAoB (MOHO-, MU- WM Toiucaxapuisl). [nmokosa -
NpOCTEHIINKA MOHOCAXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYINbI, (PU3MUEeCKHe U XUMHUYECKHE CBOWMCTBA
(B3aumopeiictBue ¢ rugpokcunom menu(Il), okucrenne aMMuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJICHHE, OpOXEHHE TIIOKO3bI), HAXOXKACHUE B TPHUPOE, MPUMEHEHHE, ONOIOTHYECKast POJIb.
®otocunTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman w memmono3a Kak TpupoaHble momuMmepbl. CTpoeHHe Kpaxmajia W IIeJUTIOJIO3HI.
Ou3nyeckue W XUMHUYECKHE CBOWCTBA Kpaxmana (THIPOJIN3, KAYeCTBEHHAs pEAKIHsl C HOJOM).
B3anMozeiicTBue kpaxmalia ¢ HWOAOM. BBIYHCICHHs] 1O YpaBHEHUIO XHMHYECKOW peakinuu (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJIYKTAa PEaKLUUU 1O HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MIPOAYKTOB PEAKIUH).
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Tema 3.6. A3zoTcoaepxaniue
OpraHUYeCKUEe COCAMHEHUSI.
AMHHOKHCIOTEL. benkn.
BricokomounekynsipHbie
COCITUHCHMUS.

OcHoOBHOE co/lep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

AMHHOKHCTIOTHI Kak aMQOTepHbIe OpraHudeckue coequHeHus. DU3NYeCKHe M XHUMHYCCKHE
CBOMCTBA aMHHOKHUCJIOT (Ha IpUMepe TIUIMHA). brosiornueckoe 3HaueHne aMUHOKKCIIOT. [lenTumb!.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIPHBIC coeAnHEeHUS. [lepBUYHAsI, BTOpHYHAS U TPETHUYHAS
CTPYKTypa OekoB. XMMHYECKHE CBOMCTBA OCIKOB: THIPOJIU3, JICHATYPALIHs, KAYeCTBEHHBIC PEaKIIMH Ha
Ocnku. OCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJICKYJISPHBIX COCIMHEHUH: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpU3AlUU, CPedHss MOJeKyaspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIMHEHUI - MOJIMMEPH3AITUS 51
MOJIMKOHACHCAINA. DKCIIEpUMEHTAIIbHBIE METO/bl M3YUEHHUsl BEUIECTB U UX MPEBpAIICHUI: HaOII0IeHNe
U ONKCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB NPH HAIPEBAHWH, IBETHHIC PEaKIIUU
OEJIKOB.

IIpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEP:KAHME

Pa3zpen 4. XumMud u KU3Hb

Tema 4.1 Xumus v )Ku3Hb

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Xumusi ¥ Ku3Hb. Ponb XMMHM B OOECNEYEHUH HKOJOTHYECKOM, DHEPreTHYECKOM | THINEBOU
0e30MacHOCTH, Pa3BUTUU MeIULUHBI. [IoHATHE 0 Hay4YHBIX METO/aX MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKuHnii.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MONYyYEHUS BaKHEUIINX
BEIECTB.

YenoBek B MUpPE BEUIECTB M MATEpPUAJIOB: Ba)XXHEHIIME CTPOUTENIBHBIE MaTE€pUAIbI,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpacKH, CTEKJIO, KepamMuKa, MaTepHaibl ISl SJIEKTPOHHKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XUMUS U 310pOBbE YEJIOBEKA: MPaBUJIa UCTIOIb30BAHUS JICKAPCTBEHHBIX MIPENapaToB, MpaBUiia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUU B TTIOBCETHEBHOM JKHU3HH.

IIpakTH4yeckoe 3aHsATHE

[TpaBuia 3KOIOrMUYECKH 1IeJ1eCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOU AESITEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOLIEH PUPOJHON cpebl
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IIpomexyTouHas aTrecTanus Mo AUcHUILINHEe (1M depeHIUPOBAHHBIN 3a4eT) 2 2

Bcero 12

JnsxapakTepuCTUKHYPOBHSIOCBOCHUAYU€OHOTOMAaTEPUATAUCIIONB3YIOTCACIEIYIONNEe0003HaueHUs Ha BBIOOP:

1. —o3HaKOMUTENBHBIN(TIOBTOPECHUEPAHEEU3YUEHHBIXOObEKTOB,CBOMCTB);

2. —pernpoayKTUBHBIN(BBITOTHECHUECITEILHOCTUIIO00PA3IY, HTHCTPYKIIMUMITHIIOIPYKOBOICTBOM )

3. — IPOJAYKTHBHBIN (mIaHupoBaHUe u CaMOCTOSITENIEHOE BBITIOJIHEHHE NeSITeIbHOCTH, peuieHue POOJIEMHBIX 3ajau:
KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0oTa, KypCOBbIe PAOOTHI (IIPOCKTHI))
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepUAJIbHO-TEXHUYECKOMY 00ecrneyeHn 0
Peanmzamusi mporpaMMbl  TUCHUIUIMHBI  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 Ti00anbHas ceTb HTepHEeT;
- yIIbTUMENA IPOEKTOP
- UHTE€pPaKTHUBHAS J1I0CKa/aHeb/YKpaH

3.2. UudopmaunonHoe odecneyenue 00yueHust

Ilepeyens  pekoMeHAyeMbIX  y4eOHbIX  M3aaHuil, HHTepHeT-pecypcos,

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:
1. I'abpuensH, O. C. Xumus. bazossiii ypoens. 10 kiacc : yueOnuk / O. C. I'abpuensH. -
5-¢ u3a., nepepaboranHoe - 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: TIO TOTHCKE.
2. I'abpuensn, O. C. Xumus. bazosenit yposens. 11 kiace : yuebnuk / O. C. ['abpuens. -
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 ooparmienus: 13.06.2023). — Pexum
JOCTYTIA: TIO TOATHCKE.
3. boromomnosa, . B. Heopranuueckas xumus : yueobnoe nocodue / M. B. boromornoga. -
Mocksa : UHOPA-M, 2021. - 336 c. : wi. - (IIPO®Uns). - ISBN 978-5-98281-187-5. -
Texcr : anextponssii. - URL: https://znanium.com/catalog/product/1362442 (nara
obpamenus: 13.06.2023). — Pexxum noctyna: mo moAmnucke.
4. Jlepurkuii, M. M. KapnaaBan moneky:n: Xxumusi HeoObIuHas u 3a0aBHast / M. M.
JleButikwmii. - Mocksa : AnsninHa HOH-¢ukIH, 2019. - 542 c¢. - ISBN 978-5-00139-101-2. -
Texcr : anextponnslit. - 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 JMCIIUIIVIMH

KoHTpoJb U OlLIEHKa pe3yabTaTOB O0YyUEHHs OCYIIECTBISIETCA MPENOAABATEIIEM B
MpOIECCe MPOBEJCHUS MPAKTUYECKUX 3aHSATUM U JaOOPATOPHBIX PadOT, TECTUPOBAHMUS,
a TakKe BBINOJHEHUS OOYy4YalONMMUCS WHIWBHUAYAJbHBIX 3aJlaHUIl, TPOEKTOB,
uccienoBannil. Pe3ynbrarsl 00ydeHus: ONpeaesiioT, 4To 00ydaronecs J0JKHbBI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUU U3YUEHUS TUCIUTUINHBI.

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 KaHusl y4eOHOro MaTepuarna.

Oob6masi/mpodeccnoHaibHas 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 BrinosiHeHUE TPAKTUYECKUX
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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