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

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yueOHOW gucuumuinHbl OYIL12 Xumus SBIsSETCS YacTblO OCHOBHOU
npodeccruonanbHolt  oOpazoBarenbHOM mporpammbl  (manee OIIOIT  CIIO) 1o
crienmaibHOCTH 40.02.0211paBooxpaHuTe/ibHAS AeATENbHOCTh U MPEIHA3HAUYCHA JJIA
U3YYeHUS] XUMUU B  Npo(decCHOHAIbHBIX  00pa30BaTEIbHBIX  OpraHU3AIMsX,
peanusytonux DenepalibHyl0  00pa30BaTENbHYIO MPOrpaMMy CPEAHEro  OOIIEero
oOpa3oBaHUs B Mpejeliax OCBOCHMS OCHOBHOW mpodeccnoHanbHOW 00pa3oBaTebHON
nporpammbl  CIIO Ha ©0a3e OCHOBHOro o0OI1Iero oOpa3oBaHHs MpPU MOATOTOBKE
CIEIUATNCTOB CPEHETO 3BEHA.

1.2. MecTo ITUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrPaMMbI:

Hucnumummaa OYIL12Xumus sBiseTcss 00s13aTeIbHOM 4acThio 0011e00pa3oBaTeIbHOTO
nmukia ydeOHoro tiaHa mo crnenmanbHOcTH  40.02.02 IIpaBooxpaHuTe/bHast
NeSITeJIbHOCTD.

1.3. lesan u 3agauu gucuMInHbL. [l1anupyemblie pe3yabTaTbl 0CBOEHUSA
001meo0pa3oBaTeJIbHOM JUCHUIIJIMHBI

[MaBHBIMU 1LIEJISIMU H3yYEHHS MpeaMera «XUMHUsS» Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBJISIIOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHMI Kak Ba)KHEWIEW coCTaBIsIONIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOMW JIeKAT KIIFOUYEBHIC MOHATHS,
byHIaMEHTaIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMHpoOBaHUE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIHi, HEOOXOIUMBIX Il IPUOOPETEHHS] YMEHUN OPUEHTHPOBATHCS B
MHUpE BEUIECTB U XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOM KU3HH;

pa3BUTHE YMEHUH U CHOCOOOB JIESITEIHHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM W
OOBSICHEHHEM XHUMHUUYECKOTO OHKCIEPUMEHTAa, COOJIIOJACHUEM TIpaBWJ OE30MacHOro
oOpallieHusl C BEIIECTBAMU.
[Ipn u3ydeHuu npeaMera «XuMUs» JOMHHUPYIOIIEE 3HAYCHUE MPUOOPETAIOT TaKHe
IEJIU U 3a/1a4i, KakK:

aganTanus oOydYaromMXxcsi K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMHpOBaHNE WHTEUICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MHPHUHSTUIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHECHHUEM;

dbopmupoBaHre y OOyYarOIIMXCA KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITUN),
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UMEIONNX YHUBEPCAILHOE 3HAYCHHE VISl PA3IMYHBIX BHJIOB JCSATEIBHOCTH: PEIICHHUS
npoOjieM, TIOMCKa, aHajau3a W o0paboTku wuHGOpPMAIUU, HEOOXOAUMBIX IS
npUOOpEeTEeHUsT OMbITa ACSITENBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHUU
XUMHH, a TakXKe JUIS OLIGHKH C TO3WIUH SKOJOTHYECKON O0e30macHOCTH XapakTepa
BJIMSIHUSI BEIIECTB M XMMHUYECKUX IPOILIECCOB HA OPraHU3M YeJOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, MHTEJUIEKTYaJIbHBIX M  TBOPUYECKUX
CHOCOOHOCTEM O00ydaroluXcs: CIMOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAaHUS TI0 XMMHU B COOTBETCTBUU C >KM3HCHHBIMU IMOTPEOHOCTSMH, HCIIOIH30BAThH
COBpeMEHHbIe HMH(POPMAIIMOHHBIC TEXHOJOTHH I TIOMCKAa W aHalu3a Y4eOHOH u
HAy4YHO- TOMYJISIPHOW HH(POPMAIIMHA XUMHYECKOTO COJEPIKaAHUS;

dbopMUpOBaHHE W pa3BUTHE y OOYYAIOIIMXCS AacCCOIMATHBHOTO MW JIOTHYECKOTO
MBINUICHHUS, HAOIOIAaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOJIMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTaHHE Yy O0ydaromuxcs YOS KIEHHOCTH B TYMAaHHUCTHUECKON HampaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B PEIICHUH TJIO0AIBHBIX MpOOJIeM palMOHATBHOTO
IPUPOIOTIONH30BAHUS, TOMOJHEHUSI DJHEPreTUYECKMX PECYpCOB M COXpaHEHUS
IPUPOHOTO PABHOBECHS, OCO3HAHUS HEOOXOAWMOCTH OEpEeX)HOr0 OTHOIICHUS K
IpUpOJIE U CBOEMY 3[I0POBBIO, a TaKKe TNPUOOPETCHHsI OIbITa MCIOJIH30BAHUS
MOJTyYECHHBIX 3HAHUM.



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 3 Opranu3oBbIBaTh
COOCTBEHHYIO
NESITeNIbHOCTbD,
BbIOMpATh TUIIOBBIE
METOJIbI U CIIOCOOBI
BBITTOJTHEHHS
npodeccuoHaTbHBIX
3aja4, OLEHUBATh UX

3 PEKTUBHOCTD H
Ka4yecTBO.

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTEpCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh K aKTUBHOM JESATEIHHOCTU TEXHOJIOTMUYECKON 1
COLIMATILHOW HAMpPaBIEHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH,
IJIAaHUPOBAaTh W CAMOCTOSITENILHO  BBINOJHATH  TAKYHO
NESITEIbHOCTD;

- HMHTEpeC K pa3muHbiM chepam mpodhecCHOHATHLHOM
JESITENIbHOCTH,

OBjaanenue YHHBEpPCAJIbLHBIMH
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

a) 0a3oBble JIOTHYECKHUE e CTBHS:

- CaMOCTOATEIbHO (OpPMYIHpPOBATH U aKTyalU3HpPOBAThH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS
JUTISL CpaBHEHUS, KiTacCu(UKAIUU U 0000IIECHMS;

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

yuyeOHBIMHU

- BBIABIAITH  3aKOHOMEPHOCTH U  NPOTUBOPEUYUsS B
paccMaTpUBAEMBbIX SIBICHHUSIX;

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

- pa3BuBaTh KpEATUBHOE MBIIUICHUE TIPU  PEIICHUU

KHN3HCHHBIX HpO6J'IeM

- BJIAJETh CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpasi BKIIOYACT:
OCHOBOIIOJIATAIONINE TMMOHATUS (XMMHUYECKUW AJIEMEHT, aToM,
DIIEKTPOHHass 000JI0YKa aroma, s-, p-, O-32JEKTpOHHBIE
opOuTamM  aTOMOB,  WOH,  MOJIEKyJla,  BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKHMCIICHUS, 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 (yriaeBOAbI, SKHUPHI,
Oenmku),  MOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THUIMBl XHUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, OK30-U SHJOTEPMUYECKUE, PEAKIUU
MOHHOTO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEINEKTPOIIUTHI,
ANEKTPOJIUTHYECKAS JIHCCOIHAITHS, OKHUCIIUTEIb,
BOCCTaHOBHUTE]Ib, CKOpPOCTH XUMHYECKOMN peaxkuuu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHUsI OpraHudeckux Bemects A.M.
BytnepoBa, Teopus  SJIEKTPOJUTHUYECKOW  JTUCCOLIMAIWH,
nepuoanueckui 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 pesynbTathl M3 PrOC COO (B nocnegHei pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmnpyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 AncumnanHapHble (NpeameTHbIe) pesy ibTaTbl yKa3blBAKOTCA B COOTBETCTBUM C METOAMKON NPEnoAaBaH1a AUCLMMIUHbI
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0) 0a3oBbIe HCCIeA0BaTENbCKUE JI€liCTBUS:

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

- BBIBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3U U

aKTyaJIM3upOBaTh 3aJady, BbIIBUTaTh TMIIOTE3Y €€ PEILECHUS,
HaxoauThb APTYMCHTBI JIIsL J0Ka3aTciIbCTBa CBOHUX
YTBEPXKACHUM, 3a1aBaTh IApaMETPhl U KPUTEPUH PEILCHUS;

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

- YMETb IIEPEHOCUTh 3HAHMS B I[IO3HABATEIbHYIO H
IMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb HMHTETPUpPOBaTh 3HAHUSA W3 Pa3HBIX INPEAMETHBIX
o0OJacrei;

- BBLIBUraTb HOBBIE HJEH, NpeylaraTb OPUTMHAJIBHBIC
IMOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [103HABATENbHOMN U
COLIMAIBHON MTPAKTHUKE

MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

- YMETh BBIABJISATH XapaKTepHbIE 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 MMTPCAMETOB;
- yMeTh WHCIIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUUYECKOW U
MPUKIAJTHON XMMHM W TPUBUAIbHBbIC HA3BAaHUS Ba)KHEUIIMX
BEILIECTB (aTUsEeH, aleTHIIEH, TJIMICPHUH, denomn,
dbopManbaerua, yKCycHas KHUCIOTa, TJIMIMH, yrapHbld 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 XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCHEPUMEHTAMH M 3alHUCIMH
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 BUIAbI XHUMHWYCCKUX
CBs3EH (KOB&HCHTH@.}I, HOHHAas, MCTAaJIJINYCCKasd, BOI[OpO,Z[HaH),

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

COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIH
XUMHUM B TO3HAHUU SIBJICHUM MPUPOABI, B (OPMHUPOBAHUU
MBILIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOMN MJi pELIeHUs MPaKTHUYECKUX
3a71a4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLICHHUSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpeae;

- YMEThb NPOBOAMTH pPacyeThl MO XUMHYECKHM (GOopMyiIaM U
YPaBHEHHSAM XHMMHYECKHX pPEaKUUd C HCIOIb30BaHUEM




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

CUCTEMHBIC XUMHWYCCKUEC 3HAHHA IJId IMPUHATHA peHIeHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUEM

OK 6 OcymiecTBasiTh
TIOWCK M UCTIONb30BaHHE
nHOpMaITIH,
HEOOXOAUMOM 11t

3¢ PEKTUBHOTO
BBITTOJTHCHUS
pohecCHOHATBHBIX
3ajad,
po(heCCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSI.
OK 7 HUcnonb3oBaTh
MHQOPMAaIUOHHO-
KOMMYHHKaIIHOHHBIC
TEXHOJIOTHH B
poheCCUOHATBHON
JIeSITeTIbHOCTH.

B o0s1acTMIIEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOI
IPAKTHKH, OCHOBAaHHOIO  Ha  JUaloOre  KYyJbTyp,
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 HCCIEA0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
Osianenue YHHMBEPCAJIbHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

- BJaJeThb HaBbIKaMH TMOJyuyeHUs uHOpManuu U3
VCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIISTh
MOMCK, aHalIM3, CUCTEMAaTH3alUI0 M HHTEpIpeTaIiio
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEIACTABICHUS;

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

- OLIEHHMBATh JIOCTOBEPHOCTH, JIESTMTUMHOCTh WH(pOpPMAINH,
€€ COOTBETCTBHE TMPABOBBIM U  MOPAIbHO-3TUYECKUM
HOpMawm;

- HUCIOJIb30BaTh  CpPEACTBA  HWH(POPMALIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PEIIEHUU KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX ¥  OpPraHM3allMOHHBIX  3aJad  C

Y4eOHbIMHU

- yMeThb IUIAHUPOBATb U  BBIIOJHATH  XUMHUYECKUU
AKCIEPUMEHT (IIPEBpALICHMS] OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu, IMOJIyYeHUE STUJICHA M U3Y4YE€HUE €ro CBOWCTB,
KAueCTBEHHbIE PEAKIMU HA aJbAETUbl, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JleHaTypalus OeJIKOB MpU HarpeBaHUM, I[BETHHIC
peakuuu OeNKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OMpeeNaTh Cpeay BOIHBIX pPAcTBOPOB, KauyeCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- 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 000py0BaHUEM;
IPEJICTaBIISATh PE3YyNbTaThl XMMHUYECKOTO DKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOUIUX pEAKIUH H
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3yJbTaTOB;

- yMeTb AaHaJU3UPOBATh XUMHYECKYI0 HH(pOpPMALHIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (CPEICTB MAacCOBOM
nH(popmanuu, cetb IHTEpHET U Apyrue);

- BIAJETh OCHOBHBIMM METOJAaMH HAy4HOTO II03HaHUA
BEIIIECTB U XMUMHUYECKUX SBICHHUH (HaOIIOJCHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJCTUPOBAHNUE);

- YMeTh MPOBOJUTH pacyeThl M0 XUMHUYECKUM (QopMmyiaMm U
YPaBHEHUSAM XHMMHUYECKUX PEAKUUH C HCIOIb30BAaHUEM
bu3NYECKUX BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0bemMa (HOpMaJIbHBIE
YCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIs NPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsiX, CBS3aHHBIX 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 11
CamocrosiTensHO
OTIPECIISATH 3aa91
npoheccCuoHaNBHOTO U
JTUYIHOCTHOTO
pa3BUTHSA, 3aHUMATHCS
camMo00pa3oBaHuEM,
OCO3HAHHO
TUTAHUPOBATH
MOBBIIICHHE
KBaJTM(PHUKALINH.

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOMPEICICHHIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIIeIOBATEIILCKOMH,
MIPOEKTHOM U COIMANILHOM e TEIIbHOCTH;

OBiajeHue YHHMBEPCAJBLHBIMM KOMMYHHMKATHBHBIMH
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- IOHUMAaTh U UCIOJB30BaTh MPEUMYILECTBA KOMaHJAHON H
MHAUBUAYaAJIbHON paboThI;

-  NpUHMMATh  [EIM  COBMECTHOH  JIeATEIbHOCTH,
OpraHW30BBIBATH W KOOPAUHUPOBATH JEHUCTBUS IO €€
JTOCTHIKEHHUIO: COCTaBIATh IUIaH ACHCTBWIA, paclpenemsiTh
pOJIM C yU€TOM MHEHHI y4aCTHUKOB OOCYXIaTh PE3yJIbTaTh
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH M BBINOJHATH PAOOTy B YCIOBHUSIX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATH MO3UTUBHOE CTPATErMUYECKOE MOBEJICHHUE B

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

OBananenue YHHBEPCAJIbHLIMHA peryiasiTHBHbIMH
JeHCTBUSIMM

) NPUHSITHE Ce0s U APYTUX JIO/IEeii:

- MPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX IOAEH TpU
aHaJIM3€ Pe3yJbTAaTOB JACATCILHOCTH;

- TpHU3HABaTh CBOE MpPaBO M NpPaBO JPYTUX JIOAEH Ha
OIINOKH,

- pa3BHBaTh CIOCOOHOCTh TIOHMMAaTh MUP C MO3HIIUH
JPYTroOro 4eloBeKa;

- yMeThb IUIAHUPOBaThb W  BBIIOJHATH  XUMHUYECKHUM
HKCIIEPUMEHT (IIPEeBpalleHHs] OPTaHUYECKUX BEILIECTB IpU
HarpeBaHuM, IMOJYyYEHUE STUJIEHA M H3yYEHUE €Tr0 CBOMCTB,
KaueCTBEHHbIC PEAKIMU HA aJbJETUIbl, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OEJIIKOB MpU HarpeBaHUU, I[BETHHIC
peakiuu OENKOB, MPOBOAUTH pEaKIHUW HOHHOTO OOMEHa,
ONpEeNEeNsATh Cpely BOJHBIX PAcTBOPOB, KadeCTBEHHBIC
peakuuu Ha cynbhar-, KapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHS; peliaTh SKCIEPUMEHTAIbHBIC 3a7aud II0
temam "Mertamibel" u  "Hemertamiel") B COOTBETCTBHH C
MpaBUJiaMHd  TEXHUKH OE€30MaCHOCTH TIPpU OOpalleHUu C
BeIIECTBAMHU u 1a060paTOPHBIM 00opyaOBaHUEM;
MPEACTABISIT PE3YJIBTAThl XUMHUUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUN COOTBETCTBYIOIIUX pEaKIUil U
(GhopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB




OK 14 Opranmn3oBbIBaTh
CBOIO JKH3Hb B
COOTBETCTBHH C
COIMAITLHO 3HAYUMBIMU
MIPEJICTABICHUSAMH O
3I0POBOM 00pa3e KU3HH,
TIOJICPIKUBATH JTOJKHBIH
YpOBEHb

¢uznveckoit
MOJITOTOBJICHHOCTH,
HEOOXOOUMBIN IS
COLMAJIBHOW U
npoheCCUOHATBHOMN
JIeSITETIbHOCTH.

B 00.1acTHIKO0/I0THYECKOTO BOCITUTAHMS:

- c(hOpMUPOBAHHOCTh HKOJIOTMYECKOI KYJIbTYpBI,
MMOHUMaHUE BIIASTHUSI COIIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME IMPUPOJIHON U COLMATBHON Cpebl,

OCO3HAaHHME  TJIO0ATBHOrO  XapakTepa  SKOJIOTUYECKUX
npo0Jem;
- I[UIAHUPOBAaHWE U  OCYLIECTBICHHE  JIECHUCTBHH B

OKpY’Karolllel cpelie Ha OCHOBE 3HAHMS LIeJiell YCTOMYMBOTO
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;

JIEATCILHOCTH  DKOJOTHYCCKOU

- chopMUpOBaTh MIpPEACTaBICHUS: 0 XAMHYECKON
COCTAaBIAIOLIEH €CTECTBEHHOHAYyYHOM KapTHHBI MHpa, POJIH
XMMUU B TO3HAHWHU SIBICHUI MpHUPOABI, B (HOpMUPOBAHHU
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
NOBEJICHUS B OBITY W TPYAOBOM MAEATENBHOCTH B HEISX
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 pe3ynbTaTe 0cBOCHUS MTUCHUIIIUHBI CTYACHT JIOJDKEH 00J1a1aTh TPO(EeCcCHOHATBHBIMU KOMIIETEHITUSIMHU:
[1K 1.5. OcymiecTBasTh ONEpaTUBHO-CIYKEOHBIE MEPOTIPUSITHS B COOTBETCTBHH C MPO(PUIIEM MOATOTOBKH.
[1K 1.7. OGecrnieunBath BHISIBIICHHE, PACKPBITHE U PACCIIEIOBAHUE IPECTYIJICHUI 1 MHBIX MPABOHAPYIIICHU B COOTBETCTBUU C
npoduiieM MoAroTOBKH.

1.4PexoMeH1yeMOeKOJINYeCTBOYACOBHAOCBOCHUECNIPOTPAMM bIIUCIIUIIJINHBI
MakcumanbHOU yueOHOM Harpy3ku o0yvaroiierocsi _/2 4yaca, B TOM 4uciie: 00s13aTeIbHON ayAUTOPHON yueOHOM
Harpy3ku oOydaromierocsi _/2 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI

2.1. O0beM yueOHOM 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
[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. TemaTuyeckuii miiaH u cogep:kanue ydedoHoii aucuumiuabl OYIL12 XUMUSA

HaumenoBanue pasaesioB u Coaeprxanue yueOHOIro MaTepuasa, JadopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS O?:’e YpoBenn
TeM padoTa 00y4aImuxcs 0CBOEHMS
4yacos
1 2 3 4
Cemecmp 1
Pa3nean 1. TeopeTrueckue OCHOBBI XUMUMU.
Tema 1.1. Ilepnoanueckuit Copaepxanue yueOHOIro MaTepuasa 2 1
3akoH H Tabmuma J[.1.
Menpeneesa. CTpoeHUE aTOMOB Teopernieckoe o0yuenue
XUMHUYECKHX 3JIEMEHTOB .
Ilepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumuueckux siemeHToB [I.M. Menneneesa.
CBs3p nepuoanyeckoro 3akona u Ileproguueckoit cucreMsl XumMuueckux anementoB .M. Menzaeneesa
C COBPEMEHHOW TEOpHEH CTPOECHHS AaTOMOB. 3aKOHOMEPHOCTU H3MEHEHHs CBOWCTB XUMHYECKHX
AIIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CIOKHBIX BEIECTB IO TPyNNaM M NepuoAaM. 3HaueHHE
NEpUOJIMYECKOTO 3aKOHA B Pa3BUTHM HayKu.XMMHUYECKMHA 3JeMeHT. AToM. Sapo aToma, H30TOIBI.
DnekTpoHHass 000JI0OYKa. DHEPreTHYeCKUe YpPOBHH, MOIYpPOBHH. ATOMHBIE opOuTanmu, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH pPacHpesieNieHHs] JIEKTPOHOB MO0 OpOMTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYpaLlKs aTOMOB.
IpakTHyecKkoe 3aHATHE 2 2
XapakTepucTUKa XUMHUYECKHX JJEMEHTOB B COOTBETCTBMM C TojoxkeHueM Ilepuoanueckoit
cucteMsbl. [IpakTuueckue 3aJaHusl Ha YCTAaHOBJEHHE CBSI3U MEXJIY CTPOCHHEM aTOMOB XMMHUYECKHUX
JJIEMEHTOB U TMEPUOJNYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX JJIEMEHTOB M HX COEIMHEHUI B
COOTBETCTBUM ¢ monoxeHueMm Ilepumonuueckoil cucremsl. Jlemonctparnus tabmun «llepuognueckas
cucteMa xuMmuieckux saemenToB /.M. MenaeneeBay»
Tema 1.2. Ctpoenue Coaep:xanue yueOHOro MaTepuaJia 2 1
BeIllecTBA. XUMHUYECKas CBSI3b Teopernyeckoe 00ydeHne
Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUbl XMMHMUYECKOW CBSI3M (KOBaJEHTHAsl HEMOJIApHAs U
NOJSIpHAsi, WOHHAs, MeTauindeckas). VoHbl: KAaTMOHBI M aHUOHBL. MexaHu3Mbl 00pa30BaHUsS
KOBaJICHTHON XMMUYECKOU CBsI3U (OOMEHHBIN M TOHOPHO-AKIIENITOPHBIN). BomopoaHast cBsi3b.
Tewma 1.3. BaneHTHOCTb. Conep:kanue y4yeOHOro MaTepuasia 2 1

DNEeKTPOOTPULIATETbHOCTb.

TeopeTnueckoe o0yuenune
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CreneHb OKUCIECHUS.

BanenTHOCTb. DneKTpoOTpUIIATENLHOCTh. CTENEHb OKUCIICHUS.

IIpakTHyeckoe 3aHATHE

PemleHne MNpakTMKO - OpPHUEHTHPOBAHHBIX pAaCYETHBIX 3aJaHuil. BHIbI XMMHYECKON CBA3U
(KoBaJleHTHasi HeMoJsIpHasT M NOJspHas, MOHHAs, MeTaJlMueckas). MexaHu3Mbl 00pa3oBaHMs
KOBAJCHTHON XUMUYECKOU CBSI3U (OOMEHHBIN M TOHOPHO-AKIICTITOPHBIH).

Tema 1.4. Ilousarue o
JUCTIEPCHBIX CUCTEMAX.

Conep:kanue y4eOHOIro MaTepuaa

Teopernueckoe o0yueHue

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel kpucTaInyeckux peweéTok. M3yuenue Mopenell KpUCTANIMYECKMX PEHIETOK. 3aBUCUMOCTH
CBOMCTBA BEILECTB OT THUIA KPUCTALINYECKON pem€TkU. [lonsaTue o qucnepcHsix cucremax. McruHable
Y KOJJIOWJIHBIE pacTBOpbl. MaccoBas 10J1s1 BEIECTBA B PACTBOPE.

HpaKTI/I‘{eCKOC 3aHsATHE

Pemenne IMPAKTUKO - OPUCHTUPOBAHHBLIX PAaCYCTHBIX 3aJaHuil Ha pacTBOpPLI, HCIOJIB3YCMEBIC B
OBITOBOM U HpOHSBOI[CTBGHHOﬁ JIEATEIIPHOCTH 4YelioBeKa.PacuéTel ¢ HMCHOJIBb30BAaHMEM ITOHSATHUS
«MaccoBaid J0JI BEHICCTBa».

Tema 1.5. Knaccudukarmus,
HOMEHKJIaTypa U CTPOCHHUE
HEOPraHWYECKHUX BEIECTB

Coaep:xanue yueOHOro MaTepuaJa

Teopernueckoe o0yuenune

Knaccudpukanus Heoprannyeckux coenuHeHuil. HomeHknaTypa HeOpraHMYeCKMX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BEIIECTB, MIPUHAMICKAIIUX K PA3JIMYHBIM KIIACCaM.

Tema 1.6. Tumsl XUMHYECKUX
peaxkuui

Conep:xxanue yueOHOTro MaTepuaJia

Xumnyeckas peakius. Knaccudukanus XuMuyeckux peakuuii B HEOpraHM4eCKONH U OpraHu4ecKou
XUMHUHM. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS W IPEBpAICHUs DSHEPruu IpHU
XUMUYECKHUX PEAKLUSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT Pa3IUUHBIX (pakTopoB. OOpaTUMblE peaknuuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOIIME HA COCTOSTHUE XUMUYEeCKOTo paBHOBecus. [Ipunnum Jle larense.

JlabopaTopnasi padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTallu3aTopa

HpaKTl/l‘IECKOB 3aHsATHE

[TpakTuueckas padota: BiusHue pazaudHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIuy.

IIpakTHYeckoe 3aHATHE
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PacuéTel mo ypaBHEHHAM XMMHYECKUX pPEaKUUH, B TOM YHCIE TEPMOXUMHUYECKHE PACUETBHI.
CocraBiieHHe WOHHBIX ypaBHEHUH peakuuii. Peakumm moHHOTO OOMeHa. Pacuérel Macchl BemiecTBa
Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCce WM 00BEMY OJTHOTO M3 YUaCTBYIOIINX
B PEAKIMH BEIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CITH OIHO
13 BEIIECTB UMEET IPUMECH.

Tema 1.7. DnexkrponuTuueckas
JUCCOITMAIUS M HOHHBI 00MEH

Conep:kanue y4eOHOro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

DnekrponuTrdeckas aucconnanusa. CUiabHbIC U cl1a0ble AIeKTPoanuThl. Cpena BOJHBIX PaCTBOPOB
BEIIIECTB: KUCIIasi, HEUTpaapHas, 1esoyHas. Peakiun nonHoro oomena. OKuciuTeabHo-
BOCCTaHOBUTENbHbBIE peakinu. CoCTaBlieHHE peaKIfii HOHHOTO0 0OMEHa IyTeM COCTaBICHUS MX MOJHBIX
COKpAIIICHHBIX HOHHBIX ypaBHEeHHH. KUCIOTHO-OCHOBHBIEC peakiny. 3aJaHus Ha COCTABIICHUE HOHHBIX
peaxkiun

JlaGopaTopHble 3aHATUSA

JlabopaTtopHas pabota Ne 2. OnpeziesnieHre cpeibl paCTBOPOB BEIIECTB C IMTOMOIIBI0 YHUBEPCATHHOTO
WHINKATOpa

IIpakTHYeckoe 3aHATHE

CocraBrieHre peakiii HOHHOTO 0OMEHa ITyTeM COCTaBIEHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHEHUHN. 3aJlaHUs HAa COCTaBJICHUE MOHHBIX PEAKIUH.

Paznen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMUYECKUE
CBOMCTBA HEMETAJLIIOB

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Hewmerannsl. [Tonoxenne HemeramioB B [leproanueckoit cucreMe XUMUYECKUX diieMeHToB [1.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs1 aToMoB. Du3nyeckue cBOWCTBa

HEMETAIIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yriepoaa).

XHWMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAILIOB (TaJIOT€HOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KPEMHHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COEIUHEHUN).
[IpuMeHeHne BaXKHEUIIINX HEMETAJNIOB U UX cOeauHEeHU. V3ydeHune KomieKiuu o0pa3IioB HEMETAIIOB.
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IIpakTn4yeckoe 3ansiTue

9KCH€pI/IMCHTaJ'IBHOG pEeICHUE 3a4a4 I10 TEME «HemeTamiby.

Tema 2.2. PUZUKO-XUMUYECKUAE
CBOMCTBA METAJLIIOB

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Mertaiubl. [Tonoxxenune meraninoB B [leproanueckoi cuctemMe XuMH4ecKux anemeHToB J[. 1.
MengeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UeK aTOMOB MeTaiutoB. O0mwe pusndeckue
cBoiicTBa MeTaJIOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUUYECKUIN P/l HAPSXKEHUH METAJIIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIMW, KAJIBIIMI, MATHUN, A TFOMUHUN, IIUHK,
XPOM, XKeJe30, MEJIb) U UX COCTMHCHUN. KaUeCTBCHHBIC PEaKIIMK Ha KAaTHOHBI MeTaIoB. OO0IIHe CriocoObl
noytydeHus: MetauioB. [Ipumenenre MetamuioB B ObITY U TexHUKe. M3yueHnue KojuieKkuuu «MeTalibl u
CILIaBBI»

HpaKTI/I‘{eCKOC 3aHsATHE

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

JlabopaTopHas padora

JlaGopaTtopHnast pabota Ne 3. BzaumoseiicTBre TUAPOKCHIA aTFOMUHUS C pACTBOPaMU KUCIIOT | IIEJIOUEH.

2 cemecmp

Pa3nea 3. Teopernyeckue OCHOBBI OpraHMUECKONH XUMHUHU.

Tema 3.1. OcHOBHBIC TOHATHS
XUMHHU BBICOKOMOJICKYJ/ISIPHBIX
coequHenuii. Ipeamer,
KJIaccupukanus, CTpoeHue u
HOMEHKJIATYPA OPraHM4YeCKuX
BellecTB

OcHoBHOe cogepkaHue

Teopernueckoe odyuenune

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJEKYJSIPHBIX COCIMHEHUW: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSS MOJIEKYJIsIpHas Macca. BhICOKOMONEKYIsIpHbIE COSAMHEHUSI.
OcHOBHEBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COG}II/IHCHI/Iﬁ - noJmMepus3anusa )51
MOJIMKOHAEHC AU

O3zHakoMjieHHE ¢ 00pa3llaMHu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKoOB.
Hpe;[MeT OpFaHI/I‘IeCKOfI XUMHU:. €€ BO3HHUKHOBCHHC, PAa3BUTUC W 3HAYCHUC B IOJIYUCHHUHN HOBBIX
BEIIECTB U MaTepuaaoB. Teopusi CTpOCHUSI OpraHndeckux coearHenuii A.M. bytinepoBa, e€ OCHOBHbIE
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nosioxkeHus. CTpyKTypHble (OpMyJbl OPraHUYECKUX BeulecTB. ['omomorusi, nzomMepus. XuMHUECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSIX - OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenre o0 KiIacCU(pUKAUMKW OpPraHMYecKUMX BemlecTB. HoMeHkiaTypa OpraHH4ecKHX
COEMHEHUI (CUCTEMATUYEeCKas) U TPUBUAIbHBIE Ha3BaHMUS BaKHEHIIMX IPEICTaBUTENEH KJIacCOB
oprannyeckux BemiecTB. O3HaKomiieHHE ¢ 00pa3laMu OPraHMYECKUX BEHIECTB M MaTepHallaMU Ha UX
OCHOBE

HpaRTn'{ecmle 3aHATHUHSA

3KCHCpHM6HT3HBHLIC METOJbI U3Y4YCHH BCUICCTB U UX npeBpameHHﬁ: MOZACIIMPOBAHUC MOJICKYJI
OpraHu4Y€CKUuX BCHICCTB, H3.6HIOI[€HI/IG U OINMCAHUC ACMOHCTPAIIMOHHBLIX OIIBITOB I10 IIPEBPALICHUIO
OPraHu4YCCKUX BCHICCTB IIPHU HAI'PCBAHU U (HJ'IaBJ'IeHI/Ie, 06er'II/IBaHI/Ie n ropeHHe).

Tema 3.2. Y1/1€BOAOPO/bI.

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

VYrineBonopoasl. AJKaHBL: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psa. MeTtan u 3TaH - mpocrenuue
MIPE/ICTaBUTENN AJIKAHOB: (PU3MYECKHE W XMMHMUYECKHME CBOWCTBA (pEaklMM 3aMEUICHUS U TOPEHHS),
HaXO0XJECHNUE B IPUPOJIE, TOTYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psn. OTUIEH M MpONUJIeH - MpocTeine
NPEJCTaBUTENIN  QJKEHOB: (U3MYECKHe M XHUMHYECKHe CBOMCTBa (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHHUS U MOJIMMEPHU3allin), IOJIy4eHNEe U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u wmertuwnOyraguen-1,3: cTpoeHue, BaXKHEWIINE XUMHYECKHUE
cBoiicTBa (peakius noauMmepusanunn). [lonyyeHre CHHTETUUECKOTo KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMUYECKUH psf. AUETHIICH - MPOCTEHIINiA
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (U3MYECKHEe U XHMMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHMYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJTyYeHHE U NpuMeHeHHe. TOKCHYHOCTh apeHoB. [eHeTHueckas
CBSI3b MEXKIY YIVIEBOJOPOAAMHU, IPUHAUIEKAIMMHU K Pa3JIMYHBIM KJIaccaM.

HpaKTH‘IeCKOC 3aHATHE

O3zHakoMiieHHEe € O0pa3llaMM IUIACTMAcC, KAay4dyKOB M PE3UHBI, MOJIEIUPOBAHHE MOJIEKYI
YII€BOJOPOAOB U rajlOr€HONPOU3BOIHbIX.

JlabopaTopHble 3aHATHS
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JlaboparopHast pabota Ne 4. [lonyueHue 3TUIICHA U U3YYCHHUE €TI0 CBOMCTB.

IIpakTHyeckoe 3aHsATHE

Pacuérnble 3agaun. BplunciaeHuss MO ypaBHEHUIO XUMHUYECKOM peakinuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOAYKTA PEaKIUU MO0 U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Tewma 3.3. [Ipupoansie
UCTOYHUKH YTIIEBOJIOPOJIOB.

TeopeTuyeckoe o0yueHue

[TpupoaHble UCTOUYHUKH YTIeBo0opoaoB. IIpupoanslii ra3 u nonytHsle HeTsHbIe ra3sl. Hed1h u
e€ mpoucxoxnaenue. CrmocoObl mepepaboTKH He(TH: TEpPEeroHKa, KpPeKWHT (TepMUYECKHUH,
KaTaJIuTH4ecKuil), nuponu3. [IpoaykTel nepepaboTku He(PTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosib U MpoayKThl €ro nepepadoTKy.

HpaKaneCRoe 3aHATHE

O3HaKoOMJICHHE C 06p33HaMI/I KOJIJICKIO UK «He(bTB» U «YTOIIbY

Tewma 3.4. Kucnopoacoaep:xaiiue
OpraHUYECKUE COCTMHEHUSI.
Cnupter.®eHon. Anbaerusl.

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenue

Kucnoponcoaeprkamniue opraHu4ecKue COeTMHEHMS.

[IpenenvHble OJJHOATOMHBIE CIUPTHI. METaHON U 3TaHOMI: CTPOCHUE, (PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu C AaKTUBHBIMM MeETajslaMH, TaJOr€HOBOAOPOJAaMHU, TOpEHHUE), IMPUMEHEHHE.
Bonopoaneie cBsi3u Mexay MOJEKyJaMH COUPTOB. JIeHCTBME MeTaHOJAa M 3TAaHOJIa Ha OPraHUu3M
YEJI0BeKa.

MHOroaTOMHbIE CIIUPTHL. DTUIICHTIIMKOIb U TJIULIEPHH: CTPOeHHE, GU3NIECKUE U XUMUYECKHE CBOMCTBA
(B3auMoJIeliCTBHE CO IIEIOYHBIMU METallJIaMH, KaueCTBEHHAs PEaKIisi Ha MHOTOATOMHBIE CIHUPTHI).
JelictBue Ha opranusM yenoseka. [[pumeHenne rimnepusa u STUIICHTITUKOJIS.

@deHOoI: CTPOCHHE MOJICKYIBI, (PU3NUYECKHE M XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoIa.
[Tpumenenue penona.

Anpaeruabl. DopManbAeTui, alueTalbJeTUl: CTpOeHHe, (U3MUEeCKHe M XUMHUYECKHE CBOMCTBA
(peakiuu OKUCIEHHUS! U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIUH ), TOJTy4YEeHUE U TPUMEHEHUE.

[TpakTuyeckas padora: CBoiicTBa

IIpakTH4yeckoe 3aHsATHE
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pacTBopa YKCYCHOU KHCIIOTBHI.

[IpakTuueckass pabora: ['opeHue cnuUpPTOB, KAaYECTBEHHbIE PEAKLUUU OJHOATOMHBIX CIIMPTOB
(okucnenne sraHona okcujaoM wmemau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOCIHCTBUE TIIMIIEpUHA C
ruapokcugaoM Menu(Il)), ampneruzoB (OKHCICHHE aMMHAYHBIM pacTBOPOM okcuaa cepebpa(l) u
ruapokcuaoM meau(Il).

JlabGoparopHasi pabdora

JIaGoparopnas padota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBHI.

Tewma 3.5. YraeBojpl: cocTas,
KJIAaCCU(UKAIUS YTIICBOJIOB

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

VYraeBoapl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, IU- W monucaxapunsl). [nmokosa -
NPOCTEHIINKA MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJICKYIIbI, (PHM3UYECKUE U XMMHYECKHE CBOWCTBA
(B3aumogericteue ¢ rugapokcuaoMm meau(Il), okuciaeHue amMMmuadHBIM pacTBOpOM okcuua cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXACHUE B NPUPOJE, NPUMEHEHUE, OMOJIOrHYeCcKash PoJb.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmono3a kak mnpupojHble noaumepbl. CTpoeHHE Kpaxmalla U ILeJUTHOJIO3HI.
dusnueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (THAPOJIM3, KAaueCTBEHHAas pPEaKIHs C HOJIOM).
B3aumoneiicTBue kpaxmaia ¢ HOJOM. BbIuMClieHHsS 1O YpaBHEHHIO XMMHYECKOM peakiuu (Macchl,
00BbEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEaKLUMU 1O H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOIAYKTOB PEAKIINH).

Tema 3.6. AzoTcoaepxariue
OpraHUYeCKHEe COEAMHEHUSI.
AMUHOKHCIOTHI. benku.
BricokoMonekynspHbie
COCIUHCHHS.

OcHoBHOE€ CoAcCpKaAaHUEC

Teopernueckoe odyuenune

AMUHOKHCTIOTHI Kak am{QoTepHble OpraHudeckue coequHeHus. Du3nveckrue M XUMHYECKHe
CBOMCTBAa aMMHOKHCIIOT (Ha MpUMepe TIMInHA). bruojornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTump.

benku kak nmpupoiHbIe BEICOKOMOJIEKYISIpHbIE coequHeHus. [lepBryuHasl, BTopUuyHasi U TpETUYHAas
CTPYKTypa 0enKoB. XMMHYECKHE CBOWCTBA OCIIKOB: TUIAPOJIU3, ICHATYpAIIHsl, KAaUeCTBECHHBIC PEAKIIMH Ha
Oenku. OCHOBHBIE TIOHSTHSI XHMHUHU BBICOKOMOJEKYISPHBIX COCIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMECHb IMOJUMEPHU3AlNU, CPEIHSsI MOJeKyisipHas macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEeTMHEHU I - MoJIMMepU3anus u
MOJIMKOHACHCALNA. DKCIIEpUMEHTAIbHbIE METO/Ibl M3YUEHHUsl BEUIECTB U UX MPEBpaIlCHUI: HaOIo1eHne
U OMHCAHHUE JEMOHCTPAIIMOHHBIX ONBITOB: JCHATypallvs OCIKOB NMpPHU HATrPEBAHWU, LBETHHIC PEaKIIUU
OenKoB.
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ codepikaHue

Paznen 4. XuMus 1 XU3Hb

Tema 4.1 Xumus u KU3Hb

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

XuMus W KU3HBb. Poib XuMHH B OOECIEYCHHH JKOJIOTMYECKOH, HSHEPreTHYECKOW | MHUIICBOU
0e30MacHOCTH, Pa3BUTUU MeIULUHBI. [IoHSATHE 0 Hay4YHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHYECKHUX
peakuuid. IlpencraBienus 00 oONMX HAyYHBIX MPHUHIUIAX MMPOMBIILICHHOTO IMOJIYYCHUS BaXKHEHIINX
BelecTB.YelloBeK B MHUpPE BEIIECTB M MAaTEepUaloOB: BAXKHEHIINE CTPOUTENbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpacKH, CTEKJIO, KepamMuKa, MaTepHaylbl JJISI SJIECKTPOHHKH,
HaHOMAaTepHallbl, OpPraHMYECKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMUS U 300pOBBE YEJIOBEKA: MPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX NIPENapaToB, IPaBUiia
0e30MacHOr0 UCMOIb30BaHUS MPENapaToB OBITOBONM XMMHUHU B MTOBCEIHEBHOMN KU3HHU.

HpaKTI/I‘IeCKOC 3aHATHE

[TpaBuiia 5K0IOrMYECKH 11eJ1IeCO00Pa3HOro MOBEICHUS B OBITY M TPYIOBOM 1€ATEILHOCTH B
LEJISIX COXPaHEHUs CBOETO 370POBbS M OKpYKaroLIe MpupoHOM cpebl

IIpomexyTouyHas aTrecTanys Mo JUCHUILINHE (1M depeHINPOBAHHBIN 3a4eT)

Bcero

72

JnsixapakTepuCTUKHYPOBHSIOCBOCHUyU€OHOTOMaTEepUAIauCIIONb3YIOTCACIEIYIONNe0003HaueHUs Ha BBIOOP:
1. —o3HaKOMUTENBHBIN(TIOBTOPEHUEPAHEEU3YUEHHBIXOOBEKTOB,CBOMCTB);
2. —penpoayKTUBHBIN(BBITOTHEHHE IS TETHHOCTHITIO00PA3Iy, HTHCTPYKIIHAMITHIIOIPYKOBOICTBOM )

3. — IPOAYKTUBHBIN

(HJ'IaHI/IpOBaHI/Ie )41 CaMOCTOATCIIbHOC BBIIIOJIHCHHUC ACATCIIbHOCTH, peIICHUC Hp06HCMHBIX

KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0oTa, KypCcOBbIE PAOOTHI (TIPOEKTHI))
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3. YCJIOBUSA PEAIN3AIIMU TPOT'PAMMBI INCHUIIJIIMHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY O0ecneyeHn 0
Peanmzamuss mporpamMmbl  JUCIUIUIMHBI ~ TpeOyeT Hamuumsi y4eOHOTO — KaOuHeTa
HH(pOpPMATHKH.
O6opynoBanue yueOHOro kKabUHeTa:
- TOCAIOYHBIE MECTa MO0 KOJMYECTBY 00yUaIONTNXCS;
- pabodee MecTo MperoaBaTelis;
MapKepHas J0CKa;y4eOHO-MeTOANIecKoe 00ecTicueHue.
TexHuyeckue cpeacTBa 00yUCHHUS:
- JIOKaJIbHasl KOMITbIOTEpHAsI CETh U Tio0anbHast ceTb IHTepHeT;
- YIIbTUMEINA TIPOCKTOP
- UHTEpaKTUBHAS J0CKa/aHeIb/YKpaH

3.2. UndopmannonHoe obecneyenune 00yueHust

Ilepeyennb pPeKOMeHayeMbIX y4eOHBIX U3aHMH, HNuTepHeT-pecypcos,

JTOMOJHUTEIbHOM JIUTEPATYPbI

OCHOBHBIE HICTOYHUKH:
1. l'abpuensu, O. C. Xumus. bazosbi ypoBenb. 10 kiace : yuebnuk / O. C. I'abpuenss. - 5-
¢ u31., nepepadboranHoe - Mocksa : MznarensctBo "lIpocBemenne", 2022. - 192 ¢. - ISBN
978-5-09-099538-2. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1928190 (mara o6pamenus: 13.06.2023). — Pexum
JIOCTyTA: 1O TIOITHUCKE.
2. I'abpuensn, O. C. Xumus. bazoserit ypoBens. 11 knacc : yue6nuk / O. C. I'abpuenss. - 8-
e u31., crepeotunHoe - Mocksa : M3marensctBo "lIpocBemenue”, 2022. - 224 ¢. - ISBN
978-5-09-099539-9. - TekcT : anexTpoHHbIA. - URL:
https://znanium.com/catalog/product/1928221 (nara oopamenus: 13.06.2023). — Pexum
JIOCTYTIA: 10 TIOJITHUCKE.
3. boromomnosa, U. B. Heopranuueckas xumus : yue6Hoe nocodbue / . B. boromosnosa. -
Mocksa : UHOPA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Texcr : oanextponnbii. - URL: https://znanium.com/catalog/product/1362442 (nata
obpamenus: 13.06.2023). — Pexxum tocTyna: 1mo moamucKe.
4. Jlepunkuii, M. M. KapnaBan Mosexy:n: XxuMus HeoObIuHas 1 3a0aBHast / M. M.
JleBunikuii. - MockBa : Anbninaa HOH-¢ukiH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
Texkcer : anextponnsiit. - URL: https://znanium.com/catalog/product/1078455 (nata
obpamenus: 13.06.2023). — Pexxum toctyna: 1o moAnucKe.
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS JUCHUIIVINH

KoHTponb U olieHKa pe3yibTaToB OOYYEHHsI OCYIIECTBISIETCS MPEToJaBaTesieM B
IpoIecce MPOBEACHUS MPAKTUUECKUX 3aHATHH U J1aOOpaTOpHBIX paboT, TECTUPOBAHUSA, a
TaKK€  BBIMOJHEHHUS  OOyYalOIIMMHCS ~ WHAUBUIYAIbHBIX  3aJaHUM,  MPOEKTOB,
uccienoBaHuii. Pe3ynbpratel 00ydeHUs] OnmpenesstoT, yTo oOydaromuecs: A0KHbBI 3HATh,
MOHUMATh U IEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCIUILINHBL.

KoHTposib U olleHKa pe3ysibTaTOB OCBOEHUs 00I11e00pa30BaTEIbHON IUCHUILTUHBI
PacKpBIBAIOTCS Yepe3 AMCHMILUIMHAPHBIE (IIPEeAMETHbIC) pe3yJbTaThl, HAINpaBJICHHbIC Ha
dbopmupoBaHre OOMMX U MPOGECCHOHAIBHBIX KOMIIETCHLIMH MO pasliejaM U TeMam
coJiepkaHusi yueOHOTO MaTepHala.

Oob6masi/mpodeccnoHabHas Paszngen/Tema Tun oeHOYHBIX
KOMMETEHIUs MeponpusiTHii
Tema 2.1 - 2.2, Tema 3.1 - 2.6, TecTupoBanue
OK 01 Tema 4.1 BhIoIHEHNE TPAKTUYECKUX
3aaHui
Tema 2.1 - 2.2, Tema 3.1 - 2.6, TectupoBanue
OK 03 Tema 4.1 BhInosiHeHre NPakTHYECKUX
3aJaHuN
OK 04 Tema 2.1 -2.2, Tema 3.1 - 2.6, TectupoBanue
Tema 4.1 BrinosiHeHHE MPaKTUYECKUX
3aaHui
OK 11 Tema 2.1 - 2.2, Tema 3.1 - 2.6, TecTupoBanue
Tema 4.1 BrInonHenne npakTH4ecKux
3a7laHui
IIK 1.5 Paznen 4 TectupoBanue
K 1.7. BrinmonHenue npakTHYecKux
3aJlaHui
OK 01, OK 032, OK 04, OK 011 Bce Tembl JuddepeHnnpoBaHHbIi 3a4eT
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