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

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yueOnoi mucuumiiabel OYIL12 Xumwus sBiIseTCS 4YacThiO OCHOBHOM
npodeccruonanbHOl  oOpa3oBaTenbHOM mporpammel  (mamee OIIOIT CIIO)  mo
npodeccun 23.01.17Mactep mo peMOHTY U OOCJIY:KMBAHUIO aABTOMOOW/Ieil) u
NMpeaHa3HaYeHa Il M3YYCHHS XUMHH B TPOQPECCHOHAIBHBIX 00pa30BaTEIBHBIX
opraHuzanusx, peanusyomux denepanbHy0 00pa3oBaTEIbHYIO IPOTPAMMYy CPEIHETO
oOmero oOpa3oBaHMsl B TMpefenax OCBOCHHS OCHOBHOW MpodecCHOHaNbHOMN
oOpazoBarensHOil Tporpammbl CIIO Ha 6a3ze OCHOBHOroO 001Iero 00pa3oBaHMS TPH
MOJATOTOBKE pabO4MX KaJIpOB.

1.2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl:

JlncuuruinHa OVIL.12Xumust SIBIISICTCSA 00s13aTeIbHOM YacThIO
o011e00pa3oBaTeIbHOrO KA yuyeObHoro riana mo npodeccun 23.01.17 Macrtep no
PEMOHTY U 00C/IY’KMBAHUIO ABTOMOOMJICH.

1.3. llesan u 3agauu gucuuInHbL. [l1anupyemMblie pe3yabTaTbl 0CBOEHUSA
001e00pa3oBaTeJbHOM JUCUMILIMHBI

['maBHBIMU 1ENIMU U3YyYEHUS NpeaMeTa «XUMHUS» Ha YPOBHE CpEAHEro o0uiero oopazoBaHus
Ha 0a30BOM YpOBHE SIBIISIFOTCSI:

dopMHUpOBaHHE CHCTEMbl XHMUYECKHMX 3HAHMM Kak Ba)KHEHIIEeH CcOCTaBIAIOLICH
€CTeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIIOUEBbIE MOHATHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI W TEOPUHM XHWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWI MHUPOBO33PEHUECKOTO  XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBJICHHUS,

dopMHupoBaHKE U pa3BUTHE NPECTABICHUN O HAYYHBIX METOAAX MO3HAHUS BELIECTB U
XUMHYECKUX PEAKIHiA, HEOOXOIUMBIX ISl IPUOOPETEHHSI YMEHHI OPUEHTHPOBATHCS B MHPE
BEIIECTB M XHWMHUYECKHX SBJICHMH, HMEIOIIMX MECTO B MpPHUPOJAE, B NPAKTUYECKOW U
MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUH W CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHWEM U
00BSICHEHNEM XMMHUYECKOTO 3KCIIEPUMEHTa, COOJII0IEHHEM MpaBHIl 0€30MacCHOr0 00paleHus
C BeILlECTBaMH.
[Tpu m3ydenun npeamera «XUMHUS» JOMUHHUPYIOIIEE 3HAUCHUE MPUOOPETAIOT TaKue e U
3a/1a4d, KakK:

amanTanys O0ydJaroIIMXCsl K  YCIOBHSIM JWHAMHUYHO  DPa3BUBAIOLIETOCS  MHpa,
dbopMHupoBaHHE HMHTEIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa30OBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIILHOMY TPHUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HECHHBIX CUTYaIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPHUMECHECHUEM;

dopmupoBaHre y OOYyYaIONIMXCS KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE IS Pa3IUYHBIX BHUAOB JCSATEIBHOCTH: PEIICHUS
npo0sieM, MOKMCKa, aHaiu3a U 00paboTku MHGOpMaLKK, HEOOXOIUMBIX Uil MPUOOpETEHUS
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OIBITA JICSITEIBHOCTH, KOTOPAasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMU XMMHH, a TAKXKe IUIS
OLICHKH C TMO3WIHMH OSKOJIOTUYECKOW O€30IacHOCTH XapakTepa BIHMSHHUS BEIIECTB W
XMMHUYECKHX MPOIIECCOB Ha OPraHU3M 4eJIOBEKa M IIPUPOIHYIO CPEy;

pa3BHTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JarIuXcs: CIIOCOOHOCTH CAMOCTOSITENIbBHO NMPHOOPETaTh HOBBIE 3HAHUA 10 XMUMHH B
COOTBETCTBUU C KHU3HCHHbBIMU HOTpe6HOCT$IMI/I, HUCIIOJIB30BATH COBpPCMCHHBIC
MH()OPMALIMOHHbIC TEXHOJOTWU JIsl TIOMCKA M aHanu3a y4eOHOH M HaydyHO- MOMYJISIPHOM
MH()OPMALIH XUMHYECKOTO COJICPIKAHNS;

dopMupoBaHHE H pa3BUTHE Yy OOYYArOIIUXCS aCCOIMATUBHOTO W JIOTHYECKOTO
MBIIIUICHHS, HaOII0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, TIPH TNIAHUPOBAHUY U TIPOBEICHUN XUMUIECKOTO SKCIICPUMEHTA;

BOCHUTaHHE y OOydYarommxcs YOEKIEHHOCTH B TYMaHUCTUYECKOW HAIpPaBIEHHOCTH
XUMHUHM, €€ BaXHOW poOJM B peUIeHUH TIJI00ajdbHBIX MNpOOJEM  PpalrOHAIBHOIO
IPUPOJIONIONB30BAHUS, TIONONHEHUSI SHEPTETHYESCKUX PECYPCOB M COXPAHEHHS MPHPOIHOTO
paBHOBECHsI, OCO3HAHHS HEOOXOJMMOCTH OEpPEeKHOTO OTHOIICHHS K TMPHPOAE H CBOEMY
3/I0POBBIO, @ TAKXKE MPUOOPETEHUS OMBITA UCTIONB30BAHUS MTOTYUYEHHBIX 3HAHUM.

Conepkanue JUCHMUIUIMHBI HAmpaBlieHO Ha (GOPMUPOBAHUE JIMYHOCTHBIX,
MeTarpeMETHBIX U IpeaMeTHbIX pe3ynbTaToB I'OC cpennero ob1iero oopa3zoBaHus,
a Takxe cienyronux oommx komnerenuuii ®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 HAMpPaBIECHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH,
IJIAaHUPOBAaTh W CAMOCTOSITENILHO  BBINOJHATH  TAKYHO
JIeATEIbHOCTb;

- HMHTEpeC K pa3muHbiM chepam mpodhecCHOHATHLHOM
JIeATEIbHOCTH,

OBanagenne YHHBEpPCAJIbLHBIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOATEIbHO (OpPMYIHpPOBATH U aKTyalU3HpPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

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

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

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 HpO6JICM

- BJIAJETh CUCTEMOM XUMUYECKUX 3HAHUI, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XMMHUYECKUW AJIEMEHT, aToM,
DIIEKTPOHHass 000JI04Ka aroma, S-, p-, O-3JEKTpOHHBIE
opOuTamM  aTOMOB,  WOH,  MOJIEKyJla,  BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKHMCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIpHas Macca, MOJIAPHBIH  00BeM,
VIIEPOAHBIN CKelleT, (YHKIMOHANbHAS TPYIIa, pagukal,
W30MEPUS, H30MEPBI, TOMOJIOTUYECKUH psifi, TOMOJIOTH,
YIJIEBOJAOPObI, KUCIOPOJ- U a30TCOAEPKALLUE COCAUHEHUS,
OMOJIOTUYECKN aKTUBHBIC BemiecTBa (yriaeBOAbI, SKHUPHI,
Oenku), MOHOMEp, TMOJHMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THUIMBl XHUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, OK30-U SHJOTEPMUYECKUE, PEAKIUU
MOHHOTO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEINEKTPOIIUTHI,
ANEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHUCIIUTEIb,
BOCCTaHOBHUTE]Ib, CKOpPOCTH XUMHYECKOMN peaxkuuu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUs opraHuueckux BemiectB A.M.
BytnepoBa, Teopus  SJIEKTPOJUTHUYECKOW  JTUCCOLIMAIWH,
nepuoauueckui 3akoH /.M. MenzaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKHUN S3BIK XUMHH,
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) 0a30BbIe HCCIEA0BaTEIbCKIE TeHCTBHS:

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

- BBIBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3U U

aKTyaJIM3upOBaTh 3aJady, BbIIBUTaTh TMIIOTE3Y €€ PEILECHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTrciibCTBa CBOHX
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 IIO3HABAaTEIbHYIO W
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 IMPCIAMETOB,
- yMeTh WHCIIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUUYECKOW U
MPUKIAJTHON XMMHM W TPUBUAIbHBbIC HA3BAaHUS Ba)KHEUIIMX
BEILIECTB (aTUsEeH, aleTHIIEH, TJIMICPHUH, denomn,
dbopManbaerua, yKCycHas KUCJIOTa, TJIMIMH, yrapHbIA ras,
yFJICKHCJII:Iﬁ rad, aMMHak, TranicHasd H3BCCTb, HCETralicHadA
U3BECTh, MHUTHEBAs COJA W JIPYTHX), COCTaBISATH (POPMYIIbI
HCOPraHNMYCCKUX MW OPraHruyYCCKUX BCHICCTB, YpPaBHCHHA
XUMHUYECKUX peakUui, OObICHATh UX CMBICH; MOATBEPKAAThH

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  DKCIHEPUMEHTaMU 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; OMnmpeaAciIATL BUABI XWUMHNYCCKUX
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 TNPUPOABI, B (POPMHUPOBAHUU
MBILIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOMN MJi pELIeHUs MPaKTHUYECKUX
3a71a4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLICHHUSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpeae;

- YMEThb NPOBOAMUTH pacyeTbl MO XUMHUYECKHM (QopMmysiaM 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 JKHN3HCHHBIX 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 o0Js1acTULIEHHOCTH HAYYHOI'O NMO3HAHUSA:

- 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 UUTATEIBCKOU 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 YHHBepPCAJbHBIMU
NMO3HABATEJIbHBIMH AeHiCTBUAMM:

B) padoTa ¢ nHpopManmeii:

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

- CO3/1aBaTh TEKCThl B PA3JIUYHBIX (opMarax C y4eToM
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  HMH(MOPMALMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX ¥  OpPraHM3allMOHHBIX  3aJad  C

Y4eOHbIMHU

- yMeThb IUIAHUPOBATb U  BBIIOJHATH  XUMHUYECKUU
AKCIEPUMEHT (IIPEBpALCHUS] OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu, IMOJIyYeHUE STUJICHA M U3Y4YE€HUE €ro CBOWCTB,
KAueCTBEHHbBIE PEAKIMU HA aJbJAETUMAbI, KpaxMay, YKCYCHYIO
KHUCIIOTY; JleHaTypalus OeJIKOB MpU HarpeBaHUM, I[BETHHIC
peakuuu OeNKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OMpeeNiTh Cpeay BOIHBIX pPACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHMS, PelIaTh JKCIEPUMEHTATbHBIE 33aJa4d IO
teMaM "Meramnel" u "Hemeramnel") B COOTBETCTBUHM C
MpaBWJIaMd TEXHUKU O€30MaCHOCTH TMpU OOpalleHuu ¢
BElIECTBAMHU u 1a00paTOPHBIM 00opy/I0BaHUEM;
IPEJICTaBIISATh PE3YyNbTaThl XMMHUYECKOTO DKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHMH COOTBETCTBYIOLIUX pEAKIMN U
(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 II03HaHUA
BEIIIECTB U XMUMHUYECKUX SIBICHUH (HAOIIOJEeHUE, H3MEPEHUE,
HKCIEPUMEHT, MOJCTUPOBAHNUE);

- YMeTh MPOBOJUTH pacyeThl M0 XUMHUYECKUM (QopMmyiaMm U
YPaBHEHUSAM XHMMHMUYECKHX pEaKUuid C MCIOIb30BAaHUEM
bu3NYECKUX BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObema (HOpMalbHbIE
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
TUYECKUX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

- 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) coBMecTHasI AeATeJIbHOCTD.

- MIOHUMATh U HCIOJIb30BATH MPEUMYIIECTBA KOMAaHJIHOH U
WHIUBUIyaJIbHON PabOThI;

- MPUHUMATh LeIn COBMECTHOM JIeSITEILHOCTH,
OpraHW30BBIBATH W KOOPAUHUPOBATH JEHUCTBUS IO €€
JIOCTHPKEHUIO: COCTaBJIATh IUIaH JEWCTBUM, paclpenessiTh
pOJIM C yU€TOM MHEHHI y4aCTHUKOB OOCYXIaTh PE3yJIbTaTh
COBMECTHOM pabOThHI;

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

- OCYILECTBIIATH MO3UTUBHOE CTPATErMUYECKOE MOBEJICHHUE B

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

OBananenue YHHBEpPCAJIbHbLIMH peryasiTHBHLIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

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

- TpuU3HABaTh CBOE NPaBO M MpaBO JPYTHX IOJed 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,
KaueCTBEHHbIC PEAKIMU HA aJbJETUIbl, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JIeHaTypamusi OCJIIKOB MpHU HarpeBaHUHU, I[BETHHIC
peakiuu OENKOB, MPOBOAUTH pEaKIHUW HOHHOTO OOMEHa,
ONpEeNEeNsATh CpPely BOJIHBIX pPAcTBOPOB, Ka4eCTBEHHBIC
peakuuu Ha cynbhar-, KapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHS; peliaTh SKCIEPUMEHTAIbHBIC 3a7aud II0
temam "Meramibel" u  "Hemertamiel") B COOTBETCTBUH C
MpaBUJiaMHd  TEXHUKH OE€30MaCHOCTH TIPpU OOpalleHUu C
BeIIECTBAMHU u 1a060paTOPHBIM o0opyoBaHUEM;
MPEACTABISIT PE3YJIBTAThl XUMHUUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUN COOTBETCTBYIOIIUX pEaKIUil U
(GhopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB




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

3 dexTrBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

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
NOBEJICHUSA B OBITY M TPYJOBOH JEATEIBHOCTH B IIEJSX
COXPaHEHHs CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHOU
Cpcabl; Y4YHUTBIBATHL OITACHOCTH BOBI[CﬁCTBI/I?I Ha JKHBBIC
OpraHM3Mbl  OIPENEICHHBIX BEIIECTB, IIOHMMas CMBICI
IIOKa3aTelIsl MPEIeIbHON TONyCTUMON KOHIIEHTPALUH

B pesynbTaTe 0cBOCHUS MTUCHIUIIIUHBI CTYACHT JIOJDKEH 00J1a1aTh TPO(eCcCHOHATbHBIMU KOMIIETEHITUSIMHU:
[1K 3.5. [Ipon3BOaUTh PEMOHT U OKPACKyaBTOMOOMIIBHBIX KY30BOB.

1.4 PekoMeH1yeMOEKOJIUY€CTBOYACOBHAOCBOEHUENTPOTPAMMbIIUCIUIIIUHBI:
MakcumanbHON yueOHOM Harpy3ku o0yJaromierocsi /2 yaca, B TOM 4uciie: 00s13aTeIbHOM ayAUTOPHON ydeOHOM
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 3aHATHS 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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I[IpakTHyeckoe 3aHATHE

Pacuérel 10 ypaBHEHMSIM XMMHYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETBHI.
CocraBieHne HOHHBIX ypaBHEHUH peakiuid. Peaknuu monHoro o6mena. Pacuérel macchl BeliecTBa
i 00bEMa ra3oB 0 U3BECTHOMY KOJHUECTBY BELIECTBA, Macce WM 00BEMY OJHOTO U3 YHaCTBYIOIINX
B pEaKIMM BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEaKIUH, €CIIU OAHO
13 BELIECTB UMEET IIPUMECH.

Tema 1.7. Dnexrponuruueckas
JMCCOIIMAIUS M MOHHBI OOMEH

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

Onexrponutryeckas aucconuanus. CHIbHbIC U c1a0ble 3JeKTpoauThl. Cpeaa BOJHBIX pacTBOPOB
BEIIECTB: KUCIasA, HelTpanbHasl, menodnas. Peakunu nonnoro oomMena. OKuCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC peakiuu. CoCTaBICHUE peaKIuii HOHHOTO OOMEHa MyTeM COCTaBIICHUS UX MOJIHBIX
COKpAIlICHHbIX HOHHBIX ypaBHEHMI. KUCIOTHO-OCHOBHBIE peakluy. 3aJaHusl Ha COCTAaBJIEHUE HOHHBIX
peakuuii

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Ne 2. OmnpeniesieHue cpeibl pacTBOPOB BELIECTB C TOMOIIbI0 YHUBEPCAIBHOTO
MHAMKATOpa

HpaKTI/I‘leCKOC 3aHATHE

CocraBrieHre peakiuii HOHHOTO 0OMEHa ITyTeM COCTaBIEHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHEHUH. 3aJaHus HA COCTABJIEHUE NOHHBIX PEAKIIUH.

Pa3znen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMUUECKUAE
CBOICTBa HEMETAJLIIOB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

14




Hewmeramnsl. [Tonoxenne HemeTamwioB B [lepuoanueckoit cucteMe XUMUYECKUX 3jieMeHToB [1.1.
MenpeneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUEcKHe CBOICTBa

HEMETAIIJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa U yriieposa).

XuMHYecKre CBOMCTBA BaKHEHIIINX HEMETAJIOB (FaJIOT€HOB, CEephl, a30Ta, pocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOCOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).
[TpumeHeHre BaXHEHIINX HEMETANIOB M UX COeqUHEeHU. M3yueHnune KoieKkuuu o0pa3oB HEeMETaIoB.

HpaKaneCRoe 3aHATHE

3KCH€pI/IMeHTaJH)HOC peIeHuC 3a4a4 1o TCME «HemeTamiey.

Tema 2.2. PU3UKO-XUMUYECKUAE
CBOMCTBA METAJLJIOB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

Mertaiubl. [Tonoxxenune meranioB B [leproanueckoit cuctemMe XuMUIecKux anemenToB J[. 1.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI04eK aTOMOB MeTaiutoB. O0mme pusndeckue
cBoMcTBa MeTa/I0B. CIlaBbl METAIIJIOB. DNEKTPOXUMHUUYECKHUH psiJl HATPSHKEHUH METaIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIUW, KAJIBIMI, MATHUN, A TFOMUHUN, ITUHK,
XPOM, JKeJe30, Me/Ib) U UX COeIMHEHUH. KaueCTBEHHBIE PEaKIMi Ha KaTHOHBI MeTaiioB. OO0IIHe crocoobl
noyty4eHus: MeTauioB. [I[pumenenre MetasuioB B ObITY U TeXHUKE. V3yueHne koiekuun «MeTauibl u
CILTaBEI»

IIpakTHYeckoe 3aHATHE

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

JlabGoparopHas padora

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

2 cemecmp

Paspen 3. TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUH.

Tema 3.1. OcHOBHBIE MOHATHSA
XHMHUH BBICOKOMOJIEKYJISIPHBIX

OcHoBHOe coepkaHue

Teopernueckoe odyuenune
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coenuHenuii. [Ipenmer,
KjIaccupukanus, cTpoeHune u
HOMEHKJIATYPAa OPraHHuYecKHX
BellleCTB

OcHOBHbIE TOHSTUS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSS MOJIEKYJIsIpHas Macca. BbICOKOMOJIEKYIISIPHBIE COEIMHEHMS.
OcHOBHbIE  METOABl CHHTE3a  BBICOKOMOJIEKYJSPHBIX  COCOUHEHHM -  THOJuMepHu3alus H
MOJIMKOHACHCAIHSI.

O3zHakomjieHHE ¢ 00pa3laMH MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

[Ipeamer opranuueckoil XuUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHHE B IOJYYCHHUH HOBBIX
BEIIIECTB U MaTepuaaoB. Teopusi CTpOCHUSI opraHudeckux coeanHenuii A.M. bytinepoBa, e€ OCHOBHbIE
noyiokeHust. CTpYKTypHBIE (OPMYIbI OPTAaHUYECKUX BEIIECTB. ['OMOOTHs, M3oMepus. XUMHUECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX - OJIMHAPHBIC U KPATHBIE CBS3H.
[IpeacraBnenne o kimaccuuKaMu OpPraHUYECKUX BemiecTB. HoMeHkIaTypa OpraHH4ecKux
COCIMHEHUI (CHUCTeMaTUyecKas) M TPUBHAIbHbIC Ha3BaHHS BaKHEHIIMX MpeICTaBUTENCH KIaccoB
opraHuyeckux BemecTB. O3HaKOMIIEHHE ¢ 00pa3laMu OPraHMYECKUX BEIICCTB M MAaTepUAIAMU Ha HX
OCHOBE

IlpakTH4yeckue 3aHATUSA

OKCepUMEHTAJIbHBIE METObI U3YUEHHSI BEIIECTB U UX IIPEBPALEHUI: MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE W OMHMCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB IO IPEBPAIIEHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJIEeHUE, OOYTJIMBAaHUE U TOPEHUE).

Tema 3.2. YriieBoaopoanl.

OcHoBHOE€ CoACPKAHUEC

Teopernueckoe o0yuenune

VYrneBonopoasl. AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUI psii. MeTaH M 3TaH - mpocTeliine
MIPEJCTaBUTENIN alKaHOB: (PU3MYECKHE M XUMHMUYECKHE CBOWCTBA (pEaKIMU 3aMELIEHHs U TOpEHHS),
HaXO0XJECHHUE B IPUPOJIE, TOIYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKMH psA. OTWUIEH U TPONUJIEH - MpocTeiime
NPEJICTaBUTEIM  QAJIKCHOB: (U3UUYECKHEe M XUMHMYECKHe CBOICTBa (peakuuu TUAPHPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin ), MOJIy4eHlEe U PUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u wmertwnOyraaueH-1,3: cTpoeHHe, BaXHEWIIME XHMHUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOT0 KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMUYECKUH psf. AUETHIIEH - MPOCTEHIIHiA
Mpe/ICTaBUTENb AJIKHHOB: COCTaB, CTpoeHue, (u3MYecKue M XHMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUs, TaJJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (HU3MYECKHUE W XHUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNSA M HUTPOBAHMs), MOJYYEHHUE U NpUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTnueckas
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CBsA3b MCXKAY YIJIEBOAOPOJaMHU, ITPUHAIICKAIIIMMHA K Pa3JIMYHBIM KJIaCcCaM.

IIpakTn4yeckoe 3ansiTue

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

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne 4. [TonydeHue 3TUIICHA U U3YYCHHUE €r0 CBOWCTB.

IIpakTH4yeckoe 3aHATHE

Pacuérnbie 3agaun. BplunciaeHus MO ypaBHEHUIO XUMHYECKOM peakinuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU 0 U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Tewma 3.3. [Ipupoansie
HCTOYHUKHU YTJIEBOJOPOJIOB.

Teopernueckoe o0y4enue

[TpupoaHble HCTOYHHUKH YTIeBo0pooB. [Ipupoanslii ra3 u nonytHsle HeTHbIe ra3sl. Hed1h n
e€ mpoucxoxaeHue. CrnocoObl mnepepadOTKM HEPTH: TMEpPEeroHKa, KPEeKUHT  (TEepMUUYECKHI,
KaTaJInTH4ecKuil), nmuponu3. [IpoaykTel nepepaboTku He(PTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosib U MPOIyKTHI €ro nepepadoTKy.

HpaKTI/I'{eCKOC 3aHATHE

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

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

OcHoBHOe coepkaHue

Teopernueckoe o0yuenue

Kucnoponcoaepxamume OpraHu4eCKue COCIUHECHMS.

[IpenensHble OJJHOATOMHBIE CIIUPTHI. METAHOIN M 3TAHON: CTPOCHUE, (PU3HUYECKHEe U XUMHUYECKUE
CBOMCTBa (peakUuu C AaKTUBHBIMM MeETa/llaMH, TaJOre€HOBOAOPOJaMHU, TOpEHUe), MPUMEHEHHE.
BonmopoaHeie CBsA3M MexAy MOJEKylIaMd CHUPTOB. JIEMCTBME METaHOJAa W JTAaHOJIA HA OpraHu3M
YeIJI0BEKA.

MHOroaToOMHBIE€ CIUPTHL. DTUIICHIVIMKONb U TIIMLEPUH: CTPOCHHE, (PU3NYECKHEe U XUMHUUECKUE CBOWCTBA
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(B3aMMOJICHCTBHE CO IIEIOYHBIMU METaUIAMH, KAa4eCTBEHHAs pEaKIMs Ha MHOTOATOMHBIC CIUPTHI).
JelicTBue Ha opraHusM yenoBeka. [[pumMeHenne rMneputa v STUIICHTITMKOJISA.

DeHOJI: CTPOCHHE MOJICKYJIBI, (PU3MUECKHME M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoJa.
[Tpumenenue ¢penona.

Anpnerunpl. Dopmanbaeru, aneTalbACTH: CTpoeHue, (GU3NYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu OKUCJICHUS! U BOCCTAHOBJICHHS], KAUECTBEHHBIE PEAKIIUN), TOJyYeHHUE U TPUMEHEHUE.

[TpakTuyeckas padora: CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTHI.

HpaKaneCRoe 3aHATHE

[IpakTuueckass paborta: ['opeHue cnUpPTOB, KAYECTBEHHbIE PEAKLIUU OJHOATOMHBIX CIIMPTOB
(oxucnenue staHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE IJIMIIEpUHA C
ruapokcugaoM Menu(Il)), ampmeruzoB (OKHCICHHE aMMHAYHBIM pPacTBOPOM oOkcuaa cepebpa(l) u
ruapokcuaoM meau(Il).

JlabGoparopHasi padora

JlaboparopHast pabota Ne 5. CBo¥icTBa pacTBOpa yKCYCHOM KUCIIOTHI.

Tema 3.5. YraeBoabl: cocTas,
KJaccu(UKaIs yrieBoJ0B

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenune

VYraeBoasl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, TU- W monucaxapujsl). [nmokosa -
IPOCTEHIINKA MOHOCAaXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYINbI, (PU3MUEeCKHe U XUMHUYECKHE CBOWMCTBA
(B3aumoneiictBue ¢ ruapokcunom menu(Il), okucrenne aMMuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXACHUE B NPUPOJE, MPUMEHEHUE, ONoJIorhuYecKas poJb.
®otocunTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemitono3a kak mnpupoiHble noigumepbl. CTpoeHHE Kpaxmala U IeJUTFOJIO3bI.
dusnueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (THAPOJIM3, KAaueCTBEHHAs pPEaKIHUs C HOJOM).
B3aumopeiictBue kpaxmana ¢ HOAOM. BbluncieHus mo ypaBHEHUIO XHMHUYECKOW peaklMu (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEaKLUMU 1O H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXO/HBIX BEIIECTB WM MPOLYKTOB PEAKIINHN).

Tema 3.6. AzoTconepxaniue
OpraHUYeCcKUe COCAMHEHUSI.
AMMHOKHUCIOTHI. benku.
BricokoMOIEKyIIIpHBIE
COCIMHEHUS.

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

AMHMHOKHCIOTEI KakK aM(bOTepHBIC OpPraHu4€CKUC COCIUHCHUA. Ou3nyeckue U XHUMHYCCKHE
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CBOMCTBa aMHHOKHCJIOT (Ha IpUMepe TIUIMHa). broornueckoe 3HaueHrne aMUHOKHUCIIOT. [lenTusl.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIPHBIC coeAnHEeHUS. [lepBUYHAs, BTOpUYHAS U TPETHUYHAS
CTPYKTypa OeskoB. XMMHUECKHE CBOMCTBA OCIIKOB: THPOJIHN3, ACHATYpAIlUs, KAUeCTBEHHBIC pEaKIUU Ha
Ocnkn. OCHOBHBIC TIOHSTHS XHMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHUW: MOHOMEp, IMOJIMMED,
CTPYKTYpPHOE 3BCHO, CTCIEHb IOJUMEPHU3AIMH, CPEIAHSIS MOJICKYIsipHas Macca. OCHOBHBIC METOJIbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COeIMHEHUI - MOJIMMEPH3AITUS 51
MOJIMKOHICHCAIHS. DKCIICPUMEHTAIBHBIC METO/bl U3YYCHHUS BEHICCTB M MX IMPEBPAIICHHI: HAOII0ACHUE
U OMHCAHHUE JEMOHCTPAIIMOHHBIX ONBITOB: JCHATYpallus OCIKOB NMpPHU HATPEBAHWH, LBETHBHIC PEaKIIUU
OEJIKOB.

HpO(l)eCCI/IOHaJ'lI)HO-OpI/IeHTHpOBaHHOE CoEpiKaHue

Pa3zpen 4. XumMusd u )KU3Hb

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Xumusi ¥ Kku3Hb. Ponb XuMHM B OOECNEYEHUH HKOJOTHYECKOM, DHEPreTHYECKOWM | TMHINEBOU
0e30MacHOCTH, Pa3BUTUU MeIULMHBI. [IoHSATHE 0 Hay4YHBIX METO/aX MO3HAHUS BEUIECTB U XUMHYECKHUX
peaKunii.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MONYyYEHUS BaKHEUIINX Z
BEIIECTB.
Tema 4.1 Xumus 1 KU3HD YenoBek B MHpEe BEIIECTB M MaTEpPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUAIbI,
KOHCTPYKIIMOHHBIC MaTCpUalbl, KpaCKu, CTCKIJIO, KEpaMuKa, Marepuajabl A 3JICKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHUS.
XuMus u 310POBLEE YCJIOBECKA: IPaBUJIa UCIIOJIb30BAHUS JICKAPCTBCHHBIX NIPCIIapaToB, IMIpaBujia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUU B TTOBCETHEBHOM JKHU3HH.
IIpakTHyeckoe 3aHsATHE
. 2
[IpaBusna »KOJIOTUUYECKH IIEIECO00PA3HOTO MOBEICHUS B OBITY U TPYJOBOU JIESITEIIBHOCTH B
LEISAX COXPAHEHHUS CBOETO 3/I0POBbSI M OKPYNKAIOUIEH TPUPOAHON CpEIbI
IIpomeskyTouHas arrecTauus mo gucuunanne (1uddepeHuUpoBaHHbIN 3a4eT) 2
Bcero 72
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JInsaxapakTepruCcTUKUYPOBHIOCBOCHUAY4€0HOTOMATEPHAIaN CIIONBb3YIOTCACIEIYIONINEe0003HaueHUs Ha BBIOOP:

1. —03HaKOMUTEIBHBIN(ITOBTOPEHUEPAHEEU3YICHHBIXOObEKTOB,CBOMCTR);

2. —penpoayKTUBHBIN(BBITOTHEHUECITEILHOCTHIIO00PA3IY, HHCTPYKIIMUMITHIIOIPYKOBOICTBOM )

3. — MPOIYKTUBHBIN (mmaHupoBaHUE u CaMOCTOSITENIbHOE BBITIOJTHEHHE JIeSITEIbHOCTH, pelieHue POOIIEMHBIX 3ajau:
KOHTPOJIbHBIE pabOTHI, CAMOCTOSATENbHBIE Pad0Ta, KypCOBBIE PAOOTHI (TIPOEKTHI))
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3. YCJIOBUSAPEAJIN3AIUU ITPOT'PAMMBI TUCHUIIJIINHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY O0ecneyeHn 0
Peanmszamuss mporpaMmbl  TUCIUIUIMHBI  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:
- JIOKaJIbHasi KOMITbIOTEpHAsI CETh U Tio0anbHast ceTb HTepHET;
- 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. bazossi ypoBenb. 10 kiacc : 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: TI0 TIOITUCKE.
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 (nata oopamienus: 13.06.2023). — Pexxum
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 : oanexrponnbii. - 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 : Anbniuaa HOH-¢ukH, 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 MPENOAaBaTeIeM 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 TUCIUIUINHBL.

KoHTpoab M oneHKa pe3yabTaTOB OCBOCHHS 00Ie00pa30BaTeIbHON NUCIIUILIMHEI
PacKpBIBAIOTCS Yepe3 AMCHMILUIMHAPHBIE (IIPEeAMETHbIC) pe3yJbTaThl, HAINpaBJICHHbIC Ha
dbopmupoBaHre OOMMX U MPOGECCHOHAIBHBIX KOMIIETCHLIMH MO pasliejaM U TeMam
coJiepkaHusl yueOHOTO MaTepHala.

Oo6masi/mpogeccuoHaabLHas Pazngen/Tema Tun oeHOYHbIX
KOMIIE€TEHIH S MeponpusiTHii
Tema 1.1-1.7,Tema 2.1-2.2, Tema 3.1 - TectupoBanue
OK 01 2.6, Tema 4.1
Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYECKHUX 3aJIaHUH
Tema 1.1 Tema 1.3 Tema 1.6 Tema 1.9 TectupoBanue
Tema 3.1
OK 02 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYECKHUX 3aJIaHUH
OK 04 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
3.1,34,41 Brmomanenue
MPAKTUYECKUX 3aJaHUI
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8,2.1, 2.2, TectupoBanue
3.1,34,4.1. Tema 1.1 - 1.7, Tema 2.1 - Brinmonnenue
2.2, Tema3.1-3.6, Tema 4.1 MPaKTUYECKHUX 3aJIaHUI
TIK 3 .5. Tema 3.1 - 3.6, Tema 4.1 TectupoBanue
Brimmonnenue
MPAKTUYECKUX 3aJaHUI
OK 01, 0K 02, OK 04, OK 07 | Bce Temsl JuddepeHurpoBaHHbII
3a4eT
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