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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYEBHOM JUCHUITIMHBI
OVII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yuebno#l aucuumuinabl OYIL12Xumus sBiIS€TCS 4YacTbl0O OCHOBHOMU
npodeccuonanbHoit  oOpa3zoBarenbHOM mporpammbl  (nanee OIIOIT  CIIO) 1o
crienanbHOCTH 23.02.07 TexHuueckoe 00Cay:KMBAHHE W PEMOHT JIBHUTraTeJIei,
CHUCTEM W arperaToB aBTOMOOWJIeHd U TpeAHa3HAuYC€HA JJIsI U3YYEHUS] XUMHUU B
npodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3anusaxX, peanusyonmx denepanpHyio
00pa30BaTEeNbHYI0 POrpaMMy CpeaHEro o0Iero oopa3oBaHUs B MpEJeiax OCBOCHUS
OCHOBHOM npodeccuoHanbHoil o6pazoBarensHoi nporpammbl CIIO Ha 6a3e 0CHOBHOTO
o011ero 06pa3oBaHus IPU MOATOTOBKE CIEIUAINCTOB CPEAHETO 3BEHA.

1.1. MecTO TUCHUILIHUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Jucuuniamaa OVII.12 Xumus SIBIISICTCSA 00s13aTeILHON 4acThIO
oOmieoOpa3oBaTeIbHOTO IMKIA ydeOHOro TutaHa 1o crneruanbHocTH  23.02.07
TexHuveckoe 00CIy:KUBAaHMEe M PEMOHT JABHUrareseil, CHCTEM U arperaTtos
aBTOMOOMJICH.

1.2. leau u 3aaaun Aucuuiuinabl. [lnanupyembie pe3yibTaTbl OCBOEHMSI
001meo0pa3oBaTeJIbHOM JUCHUIIJIMHBI

['aBHBIMU LIETSIMU U3YYEHUS TIpeIMeTa « XUMHUs» Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMUpOBaHUE CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM JIEkKAT KIIFOYEBBIE TMOHSATHS,
dbyHIaMEHTaIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupOoBaHUE U pPa3BUTUE TNPEACTABICHUM O HAy4YHBIX METOAaX TMO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKluil, HEOOXOAMMBIX Uil MNPUOOpPETEHUs YMEHHM
OPUEHTUPOBATHCSA B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUN, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEAHEBHON KU3HU;

pa3BUTHE yMEHUN W CIOCOOOB JCSITENBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIICPHMMEHTa, COOJIOJCHUEM TIpaBWJI OE30I1acHOTO
oOpalleHusl ¢ BEIECTBAMM.

[Tpu n3ydennn npeamera « XUMUs» JOMUHHUPYIOIIEE 3HaUYEHNUE TPUOOPETAIOT TaKHe
LEJIU U 33/1a4i, KakK:

amanTanys OOyYaronuxcsi K YCJIOBUSIM JIMHAMHYHO DPAa3BHUBAIONIETOCS MUDPA,
dbopMUpOBaHUE MHTEIUICKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHUIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHCHHUEM;

dbopMupoBaHUE y O0YUYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHM ),
MMEIOIUX YHUBEPCAIIBHOE 3HAYCHHUE [JISl PA3JIMYHBIX BUIOB JIESITEIBHOCTH: PELICHUS
npoOJjieM, TIOMCKa, aHaimu3a W o0paboTku wuHGOpMALUK, HEOOXOIUMBIX  JJIs



IIPUOOPETEHUS OMBITA JICSITSIBHOCTH, KOTOpas 3aHMMAaeT Ba)XKHOEC MECTO B IIO3HAHHH
XUMUHU, a TakKe IJIs OIECHKH C TIO3UIMK DKOJIOTHUECKOW OE30MacHOCTH XapakTepa
BJIUSIHUSI BEIIECTB M XMMHMYECKHX MPOILIECCOB HAa OpPraHM3M 4YEJIOBEKA M MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEJILHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM OO0Yy4YaroIIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HaHUS TI0 XUMHH B COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIH30BATh
COBpPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTHHM JJid IOWMCKAa M aHajdu3a y4eOHOU W
Hay4IHO- MOIYIAPHON HHOOPMAIMH XUMHYECKOTO COACP KAHUS;

dbopMUpOBaHHE M PA3BUTHE y OOYYAIOIMMXCS aCCOIMATHUBHOTO U JIOTHYECKOIO
MBIIIJICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMWMBI, B YaCTHOCTH, INPH IUIAHUPOBAHHU M TIPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE Y 00yUYaronuXxcsi yOeKAEHHOCTH B TYMaHUCTUYECKOW HAIPaBICHHOCTH
XUMUH, €€ BaXHOW POJM B PEHICHUU TVIOOATBHBIX MPOOJIEM PpalMOHAIBHOTO
MIPUPOJIOTIOJIL30BAHUS, IIOMOJHECHUS JOHEPreTUYECKUX PECYpCOB U COXPAHECHUS
MIPUPOJIHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEpPEeKHOTO OTHOIICHHS K
NPUPOJIE W CBOEMY 370pOBBIO, a TaKXke NPHOOPETEeHUs] OIbITa MCIOJIb30BAHMS
MOJIYYCHHBIX 3HAHUM.

Conepkanue JTUCHMIUIMHBI  HAmpaBiIeHO Ha (OPMUPOBAHWE JTUYHOCTHBIX,
MeTanpeIMETHBIX U MpeaMeTHBIX pe3yibTatoB ®I'OC cpennero obdmero oopa3zoBaHusl, a
Takke cieayromux ooumx kommerennuit @I'OC CI1O



Kox m HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIN i

I[InanupyeMble pe3yJbTaThl 0CBOCHHS IMCIUIJIHHBI

O6mue!

JucuMILIHHAPHbIE?

OK 01. BeiOupats
CIIOCOOBI peLIeHuUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYAOIO0HE;

- TOTOBHOCTb K aKTUBHOM ACATEIHHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOW HAIMpaBJICHHOCTH, CIHOCOOHOCTh HMHHIIMHUPOBATD,
IJIAHUPOBaTh M CaMOCTOSITEJIBHO  BBIMIOJIHATH  TaKyHO
JeATEIIbHOCTD;

- HMHTEpeC K pasIuyHbiM cdepaMm  npodecCHOHATBHOM
JeATEIIbHOCTH,

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTENhHO (OPMYIUPOBATH U  AKTYaIM3UPOBATH
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBIIUBAaTh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHUS JJIS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OmpenensaTh LEeNu JeATeTbHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH  3aKOHOMEPHOCTM W TPOTHUBOpPEYHsS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B  JIEITEIILHOCTh, OIICHUBATH
COOTBETCTBUE  PE3YJIbTAaTOB  ILEJNSIM, OLICHUBAaTh  PHUCKH
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBILUICHUE TPU PEIICHUH KM3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

- BJIAJICTh HaBBIKAMH YY€OHO-UCCIIETOBATEIBCKOM U MPOSKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHust npooiem;

- BJAJETh CUCTEMON XUMHUUYECKUX 3HAHUMN, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHYECKHI 3JIEMEHT, aToM,
AJIEKTPOHHast 00oJiouka aroma, S-, p-, O-3JIEKTPOHHBIE
opOuTamM  aTOMOB, HOH,  MOJICKYJIa,  BaJCHTHOCTb,
AIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHh OKUCIEHHUS, XUMHYECKast
CBSI3b, MOJIb, MOJISIpHAsE Macca, MOJSIPHBIA — 00BeM,
YIJIEpOAHBIN CKeNeT, (yHKUUMOHAJIbHAs TpyIa, pajukall,
W30MEpHUs, H30MEPHI, TOMOJOTHYECKHH psAa, TOMOJIOTH,
YIJIEBOJOPOIBI, KHCIOPOJ- M a30TCOJEPKAIINE COCTUHEHUS,
OMOJOTMYeCKH aKTHBHBbIE BelecTBa (YIJIEBOABI, IKHPHI,
Oelnku), MOHOMEpP, TMOJHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KpHUCTAJLTUYECKas
pelieTka, THUIBl XWMHUYECKMX peakiuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC, DK30-H JHIAOTCPMUYECKHE, PEaKIUU
MOHHOTO OOMEHa), pacTBOP, SJEKTPOJIUTHI, HEIIEKTPOJHTHI,
ANEKTPOJIUTUYECKAS JHCCOIHAIS, OKHCJIUTEIb,
BOCCTAHOBHUTEb, CKOPOCTH XAMUYECKOU peakium,
XMMHUYECKOE paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHHUSI OpraHMyYeckux Bemects A.M.
byrnepoBa, Teopusi 3JIEKTPOIUTHYECKON  TUCCOLIMAIUH,
nepuoanyeckuii 3akon [[.1. MeHneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJMYECKUU SI3bIK XUMUH,
(aKkTOOTUYECKHE CBEICHHWS O  CBOMCTBaX, COCTaBe,
MONly4eHUH U Oe30MacHOM HCIOJIb30BAHUHM BaXKHEUIIINX
HEOPraHWYeCKNX W OPraHWYeCKHX BEIIeCTB B OBITY H
MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISABJISATH XapaKTEepPHBIC MPU3HAKH W B3aHMMOCBS3b
M3YYEHHBIX MOHATHM, MPUMEHSTh COOTBETCTBYIOIIUE MOHATHUS

! Vka3wIBaroTCs THUHOCTHBIE M MeTanpeaMeTHbIe pesyibTatel 13 ®I'OC COO (B nocneaHeil penakiuu ot 12.08.2022) B otriaronsHoi Gopme, GopMupyeMmbie
0011e00pa3oBaTeIbHON JUCITUILTHHOM
2 [luctummHapHeie (IPeIMETHbIE) Pe3yIbTaThl YKA3bIBAIOTCSA B COOTBETCTBUH C METOIMKOMN MPENOIaBaHUS JUCIHILTHHBI




- BBISIBIIATH MIPUYHUHHO-CJICICTBCHHBIC CBSI3U u
aKTyallu3UpOBaTh 3a/lady, BBIIBUTATh TUIOTE3Y €€ PEIleHUs,
HAaXOMUTh  ApTyMEHThI  JUIS  JIOKa3aTelIbCTBA  CBOMX
YTBEPXKICHUIA, 33]]aBaTh MAPAMETPhl U KPUTEPHUH PEIICHUS;

- aQHAJIM3WPOBATh IIOJIyYCHHBIC B XOJIC¢ pEIICHUS 3ajadu
pe3yNbTaThl, KPUTUYECKH OIEHUBAaTh WX JOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSIX;

- yMeTh TEPEHOCHTh 3HAHUS B TIO3HABATCIBHYID U
MIPAKTHYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,

- yMeTh UHTETPUPOBATH 3HAHHS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIC UJIEH, NIPEJIaraTh OPUTHHAIBHBIC TOIX OB
U PELICHHUS;

- CIOCOOHOCTh X MCIIO/Ib30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTHKE

IIPU ONMUCAaHUU CTPOEHUS W CBOMCTB HEOPraHMYECKUX U
OpraHMYECKHUX BEIIECTB M UX MPEBPALICHUN; BBIABIATH
B3aUMOCBSI3b ~XMMHUYECKMX 3HAHMM C MOHATUIAMHU U
IIPEJICTaBICHUSIMUA IPYTUX ECTECTBEHHOHAYYHBIX PEIMETOB;
- YMETb HCIOJb30BaThb HAUMEHOBAaHUA  XHMHYECKHUX
COCMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
MPUKIJIAJHON XUMUU M TPUBUAJIBHBIE HA3BAHUS BAKHEUIIUX
BEIIECTB  (STWJIEH,  aleTWwieH,  TiIunepud,  dewnom,
dbopManbaeru, yKCycHash KUCIIOTa, TVIMLWH, YrapHbIA Tas,
YIJIEKUCHbIA ra3, aMMUaK, raileHas W3BeCTb, HeraueHas
U3BECTh, MUTHEBAS COJA U APYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHUYeCKHX BEIIECTB, YPABHEHMUS
XUMHUYECKUX PEaKIuil, OOBACHATh UX CMBICI; MOATBEPKIATh
XapaKkTepHbIe XUMHUUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMU U 3alHUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

- yMETh YCTAHABIMBATh NPUHAMIECKHOCTb H3YUYEHHBIX
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB K ONPE/EIIEHHBIM
KJIaccaM M IrpyInaM CO€JUHEHHH, XapaKTepU30BaTh UX COCTAB
U BaKHeWIIMe CBOMCTBa; ONpPENeNsITh BHUABI XMMHUYECKUX
cBsizell (KOBaJIEHTHAsl, HOHHAs, METAJUINYECKas, BOAOPOAHA),

THIIBI KPHUCTAJUIMYECKUX pelIeToK BEILIECTB;
KJIacCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBarh  TPEACTABICHUS: O  XUMHYECKOM

COCTaBIISIIOLIEN E€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIH
XUMHUHM B TO3HAHUH SIBIICHUN NPUPOJbI, B (OPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYphl JHYHOCTH, €€ (YHKIHOHAIHLHON
rPaMOTHOCTH, HEOOXOAMMOM [UIsl pEIIeHUs MPaKTHUECKUX
3aJ]a4 U HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

- YMETh IPOBOJUTH PACUYEThI 10 XUMUUYECKUM (popMyam u
YpaBHEHUSM XUMHUYECKHUX PEAKIMH C UCTIOIb30BaHUEM
(bu3nUeCKUX BETMUMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMUECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PELICHUH B




KOHKPETHBIX JKN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- chopMHpOBAaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKH M OOLIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha Jiasnore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HaHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpILEHCTBOBAaHUE SI3bIKOBOW W YHMTATEIbCKOM KYJIBTYPHI
KakK CpcacTBa B3aHMOHeﬁCTBHH MCXKAY JIIOAbMU W IIO3HAHUA
MUDa;

- OCO3HAHUE IICHHOCTH HAyYHOH [EATEeIbHOCTH, TOTOBHOCTH

OCYILIECTBISTh MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO
NEeSATEIbHOCTh MHANBUAYATBHO U B TPYIIIIE;
OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH

NM03HABATEJILHBIMH JAefiCTBUSIMU:

B) pabora ¢ ungopmanmei:
- BIIQJIETh HABBIKAMH IOJTy4eHHs] HH(OPMAIMH U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIIAThH MMOUCK, aHAIN3,
CUCTEMAaTH3alMI0 U MHTEPIpEeTalnio HHGOPMALUU pa3IMuHbIX
BUJIOB U (OPM IPECTABICHHUS;
- co3/laBaTh TEKCTbl B pa3IMUHBIX (opMarax C Yy4eToM
Ha3zHauyeHUs HMH(OpPMaIMM M LEJNEeBOM ayIuTOpHM, BbIOMpas
ONITUMAITEHYIO ()OPMY TIPEJICTABICHUS U BU3yaIH3allNN;
- OILIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(POpPMALUH, €
COOTBETCTBHE ITPABOBBIM U MOPATBHO-3TUIECKHM HOPMaM;
- HCII0JIb30BATh cpexacTsa MH(POPMAaIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX ~ W OpraHU3alMOHHBIX  3aJad ¢
co0IoieHNEM TpeOoBaHUI PrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THTUEHBI, PEeCcypcocOepeXeHusi, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;
- BJIa/IETh HaBBIKAMHU PACIO3HABAHUS U 3AIIUTHI MHPOpPMALINH,
nH(pOpMaIMOHHOM 06€30MaCHOCTH JTMYHOCTH;

- yMeTh IUIAHUPOBATh U  BBINOJHATH  XUMHUYECKHUU
AKCIIEPUMEHT (MIPEBpAIICHUs] OPraHUYECKUX BEUIECTB MpPHU
HarpeBaHWM, MOJYYCHUE TUICHA U W3YYEHUE €r0 CBOMCTB,
KaueCTBCHHbIC PEaKlUM Ha aJbJETHJIbl, KpaxXMall, YKCYCHYIO
KHCJIOTY; JeHaTypanus OeJKOB IPU HArpeBaHWUM, IIBETHHIC
peakiuu OENIKOB, TPOBOJIUTH PEAKIMM HOHHOTO OOMeEHa,
ompeneNsaTh CpeAy BOJHBIX pacTBOPOB, KAadye€CTBECHHbBIC
peakiuu Ha cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHUS; peniaTh 3KCIEpUMEHTaJbHbIC 3aayd IO
temam "Mertamael" w "Hemeramnel") B COOTBETCTBHU C
MpaBUJaMHd TEXHUKH O€30MacHOCTH TpHU OOpalleHHH C
BEILIECTBAMU u 1a60paTOPHBIM obopyoBaHueM;
MPEACTABIATh PE3YJbTAThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIUX PpEAKIUN U
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMeTh aHaNU3UpPOBATh XUMHUYECKYI0 HH(OpMAaIIUIO,
MOJIy4YaeMyK0 M3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOM
nH(popmanuu, cetb IHTEpHET U Apyrue);

- BIAQJETh OCHOBHBIMH METOJIaMM HAy4YHOrO IO3HAHMS
BEIIIECTB U XMMHUUYECKHUX SIBIICHUU (HAOI0/IeHNEe, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);

- YMETh IPOBOJUTH PACUYETHl MO XUMHUYECKUM (opMmyiaM U
YPaBHEHUSAM XUMHUYECKHX pEAKIUl € MCHOJb30BaHUEM
(UBUMYECKUX BEIMYMH, XapaKTEPHU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0ObeMa (HOpMalIbHbBIE
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIH30BATh
CHUCTEMHbIE XUMHUYECKHE 3HAHMS JUIsl TMPUHSATUS pEUICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyaIlUsiX, CBS3aHHBIX C
BEILECTBAMM U X TPUMEHEHUEM

- TOTOBHOCTbL K CaMOpPAa3BUTHUIO, CaAMOCTOATCIBHOCTU U
CaMOOonpEACICHUTIO,

- yMeTh TUIAHUPOBAaTh U  BBINOJHATh  XUMHYECKHIA
SKCIIEPUMEHT (TpEeBpallleHUs OpPraHHYeCKHUX BEIIECTB IpH




-OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEeJ0BATENbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBiajgenne  yHHBepCAJbHBIMHU KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHMMAaTb M MCIOJIb30BaThb IIPEUMYIIECTBA KOMAaHIHOW H
MHAWBUYAJIbHOU paboThI;

- IIPUHUMATh LEIU COBMECTHOM NEeATEIIbHOCTH,
OpPraHM30BBIBATH ¥ KOOPAMHUPOBATH JCUCTBHA IO €€
JOCTHKEHMIO: COCTABIIATH IIJIAH JIEUCTBUM, pacIpenessaTh pOIu
C yYeTOM MHEHUH YYaCTHUKOB OOCYXJIaThb pe3yJbTaThl
COBMECTHOH paboThI;

- KOOpAMHMPOBAaTH M BBIIOJHATH PabOTy B  YCIOBHSX

peanbHOro, BUPTYaJIbHOTO 171 KOMOWHHUPOBAHHOTO
B3aHMOJECHCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B
Pa3IMYHBIX CUTYyalUsIX, MIPOSIBIISITH TBOPYECTBO u
BOOOpaXkeHue, ObITh MHUIIMATUBHBIM

OsBJaagenue YHUBEPCAJIbHbIMHU peryasiTHBHbBIMHM
JeHCTBUAMM:

I') IPUHATHE ce0s M APYTUX JIO/Ieii:

- IPUHUMATh MOTHBBI M apryMEHTBHl JAPYTHX JIIOAEH IpH
aHaJIM3e pe3yabTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIIOJEH Ha OLINOKH;

- pa3BHMBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMU JIPYTOro
JeJI0BEKa,

HarpeBaHWM, MOJYYCHUE STHICHA U W3YyYECHHE €ro CBOWCTB,
KaueCTBEHHbIC PEaKlUM Ha aJbIETH]Ibl, KpaXxMall, YKCYCHYIO
KHCJIOTY; JeHaTypanus OeJKOB IPU HArpeBaHWM, IIBETHHIC
peakiuu OENIKOB, TPOBOJIUTH PEAKIMU HOHHOTO OOMeEHa,
ompeneNsaTh CpeAy BOJHBIX pacTBOPOB, KAadye€CTBECHHbBIC
peakiuu Ha cyibdar-, KapOoOHAT- W XJOPUA-aHUOHBI, Ha
KaTUOH aMMOHHUS; peniaTh 3KCIEPUMEHTAJbHbIC 3aJayd IO
temam "Mertamael" u "Hemeramnel") B COOTBETCTBHU C
MpaBUJaMHd TEXHUKH O€30MacHOCTH TpU OOpalleHHH C
BEILIECTBAMU u 1a60paTOPHBIM obopynoBaHueM;
MPEACTABIATh PE3YJbTAThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIUX PpEAKIUN U
(dbopMyIIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO
OKpY>KaroIen Cpepl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUSI 00
W3MECHCHHHU KITMMaTa,

B 001acTH 3K0JI0rH4€CKOr0 BOCIIMTAHUA

- c(hopMUPOBAaHHOCTH JKOJOTHUYECKOW KYIbTYpHI, TIOHUMAaHHE
BJIMSIHUS COLMAIIBHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON M COIMAIBHON Cpefbl, OCO3HAaHUE TJI00aTbHOIO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

- IUVTAaHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUI B OKpYXKaroUleH

- chopmMHupoBaTh  MPEJACTABICHHUS: O  XHUMHYECKOM
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJIU
XMMUU B TIO3HAHUU SBJICHUNA NPHUPOAbI, B (POPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOIUMOW JUIsl pelIeHHs NPaKTHYECKUX
3aJja4 U SKOJOTMYECKH 0OOCHOBAaHHOI'O OTHOILIEHHS K CBOEMY

TIPUHIIAITBI cpelle Ha OCHOBE 3HAHUS Ieled YCTOWYMBOTO PAa3BUTHUSA | 3I0POBBIO U MIPUPOIHON cpere;

OEpEKITUBOTO YeJIOBEYECTBA; - YMeTh COOJII0/IaTh MPaBUJIa SKOJOTUUYECKH IIEJIECO00pPa3HOTO
MMpOU3BOJACTBA, AKTUBHOC HCIIPUATUC I[CﬁCTBHfI, MPUHOCAIIHNX BpCca | IOBCACHUA B GBITy nu prﬂOBOﬁ HCATCIIBHOCTU B ILCIIAX
¢ exTUBHO OKpY>KaloIlen cpere; COXPAHEHHUsI CBOETO 3J0POBbSI M OKPYXKAIOUIEH NPUPOTHOU




JIENCTBOBATE B
YpE3BBIYANHBIX
CUTyaLUsX

- YMEHME NPOrHO3UPOBaTh HEOJIArONpPUATHBIE HKOJOTHYECKUE
MIOCJIEACTBUS NPEANPUHUMAEMBIX JEHCTBUMN, NpPEAOTBpaIlaTh
UX;

- paclIUpeHHME  OmblTa  JIEATEJIBHOCTH  SKOJIOTMYECKOMN
HaIIPABJICHHOCTH;

- OBJAQJEHUE  HABBIKAMU  Y4eOHO-HCCIIEeI0BaTEIbCKOH,
ITPOEKTHOM M COLIMAJIBHOM IEATENbHOCTH;

Cp€anl; YYUTBIBATH OITACHOCTH BOBI[GﬁCTBHH Ha JKHBBIC

OpraHu3Mbl  OHNPCACJICHHBIX  BCIICCTB, ITOHHUMAA
IIOKa3aTciiia npez[enLHoﬁ ﬂOHYCTHMOﬁ KOHIOCHTpaluuunu

CMBICJI

B pesynbpTaTe 0CBOCHMS MTUCIUTIIMHBI CTYACHT IOJDKEH 0071a1aTh TPO(PEeCCHOHATBHBIMU KOMITCTEHITASIMH
_TIK 4.3. [IpoBoAUTH OKpacKy aBTOMOOUJILHBIX KYy30BOB

1.4PexoMeH/1yeMO€eK0JIMYeCTBOYACOBHAOCBOECHHENPOrPAMMbIIUCIUTLINHBI:
MaxkcuManbHOU yueOHOU Harpy3ku oOydaromierocs_/2 4aca, B TOM YHCIIe: 00s3aTeTbHON ayTMTOPHON yaeOHOM
Harpy3ku oOydaromierocss 8 4acoB, caMOCTOSITENbHOM paboThl — 64 yaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCOUILJINHBI
2.1. O6beM yueOHOI TMCHUIIMHBI U BU/IbI y4eOHOIH padoThl

Bun yueOHoii padoThI Oovem uacoes
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 72
Oo0s3aTesIbHAsA ayAUTOPHAA y4eOHAsi HATPY3Ka (BCero) 8
B ToMm umncre:
Teopernueckoe oOyudeHue 4
JlaGopatopHble 3aHATHUS -
[IpakTrueckue 3aHATUA 4

IIpodeccuoHaANIBHO-OPUEHTHPOBAHHOE COJACPIKAHUE

TCOPCTUYUCCKUC 3aHATUA

MPAKTHYCCKHNC 3aHATHA

CamocrosiTeibHas padora 64

Ipomexncymounas ammecmavusn (Oughgepenyuposannuli 1
3auem)




HanmenoBanmue pa3jiesioB u Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NpaKTHYecKHe padoThl, camocTosiTeJibHasi | O0bem | YpoBeHb
TeM padoTa 00y4aImuXxcs 4acoB |OCBOEHMS
1 2 3 4

Paznen 1. TeopeTnueckue OCHOBBI XUMUHU. 26
[Tepuonuueckuii 3aKOH U Conep:kanue y4eOHOT0 MaTepuaJia 2 1
tabiuna /.M. Menneneesa.
CTpOeHHE aTOMOB XMMHUYECKHX [lepuonnueckuii 3axkoH u Ilepuomuueckas cucremMa xumuuyeckux sneMeHTtoB [[.M. Menneneesa.
3IIEMEHTOR Ces13p nepuoanydeckoro 3akoHa u [lepuoanueckoii cucreMbl xuMmuueckux 3nementoB .M. Menneneena

C COBPEMEHHOM TEOpHEl CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUs CBOMCTB XUMHUYECKUX

AJIEMEHTOB M 00pa3yeMbIX MMHU IPOCTHIX U CJIOKHBIX BEIIECTB 10 IpynmaM M NepuoiaM. 3HaueHHE

MEPUOIUYECKOr0 3aKOHAa B Pa3BUTHUU HAyKu. XHWMHUYECKHU 3JIEeMEHT. ATOM. SIpo aromMa, M30TOINBI.

DnekTpoHHAsE 000JI0YKa. DHEPreTHYeCKUe YPOBHHU, IMOIYypPOBHH. ATOMHBIE opOuTamu, S-, p-, d-

anemeHTbl. OCOOCHHOCTH pacHpeesieHUs AJIEKTPOHOB MO OpOUTaIsIM B aroMax 3JIEMEHTOB MEpPBbBIX

YeThIPEX MEPHUOI0B. DIIEKTPOHHAS KOH(PUTYpAIHsl aTOMOB. XapaKTEPUCTHKA XUMHUECKUX IJIEMEHTOB B

COOTBETCTBUU C monoxeHueM llepuoanueckoil cuctemsbl. [IpakTuueckue 3alaHusl Ha YCTAHOBIIEHUE

CBS3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M MEPUOJUYECKUM H3MEHEHUEM CBOWCTB

XUMHYECKHUX JJIEMEHTOB U UX COECIUHEHHM B COOTBETCTBUU C IOJIOKEHHEM [lepnonndeckoil CHCTEMBI.

Jemoncrpanus tabnun «llepuonnyeckas cucrema xumuueckux snemeHTos [[.M. MenaeneeBa»
CrpoeHue BeniecTsa. Coaep:xanue yueOHOro MaTepuasa 6 1
XMMHYECKas CBA3b. CamocrosiTesibHas padoTa
BarneHTHOCTS. CrpoeHue BemiecTBa. XUMUYecKas CBSi3b. BuJlbl XuMu4ecKkol CBS3M (KOBaJEHTHAsl HEMOJSIpHAs U
INEKTPOOTPHIATENEHOCT. MoJIsIpHasi, WOHHAs, MeTalndeckas). WOHBI: KaTHOHBI W aHHOHBL MexaHu3Mbl 00pa30BaHUA
CTeneHr, OKUCIIeHHS. KOBAJEHTHOM XMMHYECKOM CBsi3u (OOMEHHBII M JOHOPHO-aKUENTOpHBINH). BomopoaHas cBs3b.

Banentnocts. DnekTpooTpuniaTebHOCTh. CTeNeHb OKUCIEHUs. Perienre nmpakTUKO-OpUeHTUPOBAHHBIX

pacyeTHBIX 3aJaHuil. Bumpl XxuMuueckod CBsi3M (KOBaJEHTHAs HETOJSpHAs W TOJISIpHAas, HWOHHAs,

MeTandeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHONW XMMHYECKOW CBSI3U (OOMEHHBIM M JOHOPHO-

AKLIETITOPHBIH).
ITonsTE 0 nUCTIEPCHBIX Conep:xanue yueOHOro MaTepuaJa 4 1

cucremax. Knaccuduxarnus,
HOMEHKJIaTypa U CTPOCHUE
HEOPraHMYECKUX BEIIECTB

CamocrosiTesibHasi padoTa

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTAaBa BEILIECTBA.
Tunel KpUCTAUIMYECKUX PEWETOK. M3yueHume Mopenell KpUCTAIIMYECKUX PpEHIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT THIA KpUCTAUINUYECKON peméTku. [loHsTHE 0 nucnepcHbIX cuctemax. McTuHHbIe
U KOJUIOWJHBIE pacTBOpbl. MaccoBasi noisi BemecTBa B pactBope. Kiaccudukanys HEOpraHHYeCKHX




COGHHHCHHﬁ. HOMCHKJIaTypa HCOPTaHNYCCKUX BCIICCTB. I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCIICCTB,
MPUHAJICKAIUX K pA3JIMYHBIM KJIaCCaM.

HpaKaneCKoe 3aHsATHE.

PemreHne mNpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM HAa pacTBOPBI, HUCIOJIB3YEMBIC B
OBITOBOM M IPOU3BOJACTBEHHON JESITEIbHOCTH uesloBeKa. Pacyérel ¢ HCHOIb30BAHUEM MOHATHUS
«MaccoBast 10151 BEILECTBAY.

TuIbl XUMAYECKUX peaKIMil

Conep:kanue y4eOHOT0 MaTepuaJia
CamocrosiTesibHas padoTa

Xummueckas peakuus. Kiiaccuuranus XMMHYECKHX peaklnuii B HEOPraHMYECKOW W OPraHUYeCcKOM
XUMHUHM. 3aKOH COXPaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPALICHMs] JHEPTUU IIPU
XUMUYECKHUX PEAKLHUX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iaHuHbIX (GakTopoB. OOpaTuMble peakuu. XUMHUECKOe
paBHOBecue. DaKTOPHI, BIMAIOLIME HA COCTOSHUE XUMHUYecKOro pasHoBecus. Ilpunnun Jle Ilatense.
PaznoxeHue nepokcujia BOAOPOAA B MPUCYTCTBUHU KaTaau3aTopa. BiusHue pa3nuyHbIX (akTOpoOB Ha
CKOpPOCTb XMMHYECKOM peakuuu. Pacy€rsl 1O ypaBHEHUSM XUMHYECKHX pEaKUud, B TOM YHCIIE
TepMoxumuueckue pacuérbl. CocTaBieHHe MOHHBIX ypaBHEHUH peakuuidl. Peakuum moHHOro oOMmeHa.
Pacuérsl Macchel BemecTBa uiau 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce UIU 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B pPEaKLMHU BELIECTB, pacuyéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJIYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

3H€KTpOJ’II/ITI/I‘IeCKa$I JHUCCOIIM AT}

Conep:xaHue y4eGHOro MaTepuaJia

Y1 MOHHBII OOMEH

CamocrosiTesbHast padoTa

OnexTponutuyeckas aucconuaiys. CuibHble U cialble 31eKTponuThl. Cpesia BOJHBIX PaCTBOPOB
BEIIECTB: KUCIIasA, HeUTpanbpHasl, menodnas. Peakiuu noaHoro ooMena. OKuCIUTETHHO-
BOCCTAaHOBUTEJIbHBIC peakiuu. CocTaBiIeHNE PEAKIMA HOHHOTO OOMEHA ITyTEM COCTABIICHHS MX MOJTHBIX U
COKpAIlCHHBIX MOHHBIX ypaBHEHMI. KUCIOTHO-OCHOBHBIE peaklny. 3aJaHusl Ha COCTABJIEHUE HOHHBIX
peakumii. OnpeneneHue cpebl paCTBOPOB BEMIECTB C IOMOIIBIO YHUBEPCAIBHOTO HHIAUKATOPA.
CocraBieHne peakifii HOHHOTO 0OMEHa MTyTeM COCTABIIEHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH. 3aJjaHs HA COCTABJICHUE HOHHBIX PEAKIUM.

Paznen 2. Heopranndeckasi Xumus.

10




Du3znKo-xuMHUECKHUE CBOICTBA
HEMETALJIOB

OcHoBHOe cogepkaHue

CamocrosiTesibHas padora

Hewmerainsl. [1onoxenue Hemerauios B [Iepuogudeckoil cucreMe XUMUIECKUX deMeHToB JI.1.
MenneneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. DU3HUECKUe CBOICTBA

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

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

Du3nko-xuMHUYECKHUE CBOMCTBA
METAJLIOB

OcHoBHOE CoAcpiKaHue

CamocrosiTesibHas padoTa

Mertaiubl. [Tonoxxenne meranmioB B [leproanueckoit cucreme XuMuueckux ayemeHton [1.1.
MengeneeBa. OCOOCHHOCTH CTPOCHHSI AJICKTPOHHBIX 000JI0UeK aTOMOB MeTautoB. O0mue pusnveckue
cBolcTBa MeTa/uIoB. CIlaBbl METAJIJIOB. DNEKTPOXUMHUUYECKUH psiJl HAIPSHKEHUH METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUI, KaJIMW, KaJIbLIU, MarHui, aIIOMUHUHN, ITUHK,
XPOM, JKeJe30, Me/Ib) U UX COEIMHEHUN. KaUeCTBEHHBIE pEaKlliy Ha KaTHOHBI MeTauioB. O01ue cnocoOsbl
noyty4eHus: MeTauioB. [I[pumenenre MeTasuioB B ObITY U TeXHUKE. V3yueHne koiekuun «MeTauibl u
CIUIaBbI» DKCIIEPUMEHTAJIBLHOE pelleHre 3a/1a4 1o TeMe «MeTamb». B3anmoelictere rugpokcuaa
AJTIOMUHUS C pACTBOPAMU KUCJIOT U IIEITOYEH.

Pa3nea 3. Teopernueckue OCHOBBI OPraHMUECKON XUMUU.
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OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJICKYIISIPHBIX
coenuHenuil. Ilpenmer,
KJ1acCU(pUKals, CTPOCHHE U
HOMEHKJIaTypa OpraHMYeCcKuX
BEIIIECTB

OcHoBHOe coaepkaHue

CamocrosiTesbHast padoTa

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, IMOJUMEDP, CTPYKTYpHOE
3B€HO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS MOJIEKYJISIpHas Macca. BhICOKOMONEKYIsIpHbIE COSAMHEHUSI.
OcHOBHEBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COG}II/IHCHI/Iﬁ - nmoJImMEpur3anusa u
MOJIMKOHACHC AU

O3HakoMieHHE ¢ 00pa3laMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.
Hpe;[MeT OpFaHI/I‘IeCKOfI XUMHU:. €€ BO3HHUKHOBCHHC, PAa3BUTUC W 3HAYCHUC B IIOJTYUCHHUHU HOBBIX
BEIIECTB U MaTepuaoB. Teopusi CTpOeHUsI OpraHndeckux coeanHennii A.M. bytiepoBa, €€ oCHOBHbIE

nosioxkeHust. CTpyKTypHbIe (OPMYIIBI OPraHMYECKHUX BEHIECTB. [ OMONOTHS, M30MepHs. XUMHYECKas




CBA3b B OPraHUYECKUX COCAMHEHUAX - OAUHAPHBIC U KPATHBIEC CBSI3H.
IIpencraBnenne o KiaccuUKAaLMU OpPraHMYECKUX BemiecTB. HoMeHKiaTypa OpraHm4eckux
COEMHEHUI (CUCTEMATUYEeCKas) U TPUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX IPEICTaBUTENIEH KJIacCOB
opraHudeckux BemiecTB. O3HakoMiIeHHE ¢ 00pa3lamMM OpraHMYeCKHX BELIECTB M MaTepHajaMM Ha UX
OCHOBE

HpaRTn'{ecmle 3aHATHSA.

DKcrepuMeHTAIbHbIE METO/Ibl U3YUEHUs BEIIECTB M UX MPEBPAICHUI: MOJICTUPOBAHIE MOJIEKYI
OPTraHWYECKUX BEIIECTB, HAOJIOJICHUE W OIMCAHHUE JIEMOHCTPALIMOHHBIX OIMBITOB IO MPEBPAIICHHUIO
OpPraHMYECKUX BEIIECTB P HarpeBaHUH (TNIaBJIeHUE, OOYTTIMBAHUE U TOPEHUE).

Yriesonopoasl. IIpupoansie
VCTOYHHKH YIJIEBOJOPOJIOB.

OcHoOBHOE co/lep:KaHue

CamocrosiTesibHas padoTa

VYrneBoaopobl. AJIKaHbl: COCTaB U CTPOEHHUE, TOMOJIOIMYECKHM psii. MeTaH M 3TaH - IpocTeliive
IIPEJICTAaBUTENN AJIKAHOB: (PU3MYECKHE W XMMHMYECKHUE CBOWCTBA (pEaklUMM 3aMELICHUS U TOPEHHS),
HaXO0XXJICHUE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHM psf. ODTUIEH M MPOINUJIeH - MpocTeilne
NPEJCTaBUTENIN  QJKEHOB: (HU3UYECKHe M XUMHYECKHe CBOMCTBa (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3allin), IOJIy4€HNE U IPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u wmeruwnOyraguen-1,3: cTpoeHue, BaxHEWIIME XUMHYECKHE
cBoiicTBa (peakius noauMmepusaunn). [lonyyeHre CHHTETHUECKOro KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMUYECKUH psf. AUETHIIEH - MPOCTEHIIHNiA
MIpPE/ICTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHE, (GU3NYECKHEe U XUMHUYECKHE CBOMICTBa (peakiuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALMHI, TOPEHUS ), TOTyIeHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (HU3MUECKHUE W XWMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE M NMPUMEHEHHe. TOKCHMYHOCTh apeHoB. [ eHeTmueckas
CBSI3b MEX]Y YIVIEBOJOPOJIaMH, NPUHAUISKAIIMMHA K pa3IMuHbIM KiaccaM. [IpupojHble HCTOYHUKU
yrieBoaopooB. [Ipupoanslii ra3 u nomytHele HedTsHbIE Ta3bl. HedTh u e€ npoucxoxnenue. CriocoObt
nepepaboTku He(pTH: MEeperoHkKa, KPEeKUHI (TepMHYECKH, KaTanuThyeckuil), muponus. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B NMPOMBIIUIEHHOCTH M B ObITY. KaMeHHBII yronb v MpoayKThI
ero nepepabotku. O3HaKOoMJIeHHE C OOpa3llaMH IJIacTMacc, KaydyKOB M PE3HHbI, MOJEIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB M TalOr€HONPOU3BOAHBIX. llomyueHue 3THiIeHAa M U3YyYEHUE €ro CBOMCTB.
O3znakomiieHue ¢ oopasznamu kojuiekiuu «Hedtb» u «YTomby»




IIpakTnyeckoe 3ansiTHE.

Pacuérnble 3amaun. BbruncieHus mo ypaBHEHHIO XUMHYECKOHW peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucnoponconepxaniue
OpraHUYECKHUEe COCTUHEHUS.
Crnupter.@eHos. AnbAeruibl.
CBoiicTBa pacTBOpa yKCyCHOU
KHCJIOTHI.

OcHoBHoOe coepkaHue

CamocrosiTesibHast padoTa

Kucnoponcoaep:xaiiue opraHn4eckue COeMHEHHUS.

[IpenenbHble 0OTHOATOMHBIE COUPTHI. METaHO U 3TaHOJI: CTPOEHUE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBa (peakiuu C AaKTUBHBIMH MeETa/lIlaMH, TaJOre€HOBOAOPOJAaMHU, TOpEHHUE), IMPUMEHEHHE.
Bonoponnbie cBsi3u Mexay MojekylaMmu cnupToB. JlelicTBue MeTaHoJla W 3TaHoja Ha OpraHu3M
YenoBeKa.

MHoroaTtoMHble CIUPTHL. DTHICHIVIMKOJIb U MNIMLEPHUH: CTPOEHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(B3auMOJICHCTBUE CO IIEJIOYHBIMU METallJIaMH, KaueCTBEHHAs peakiusi Ha MHOTOATOMHBIE CIHUPTHI).
[eiictBre Ha oprann3m denoBeka. [I[puMeHeHne rimuepuHa U TUIICHTJIKOJIA.

@deHoN: cTpoeHHE MOJEKYNbl, (U3NYecKue M XHMHUYeckue cBoiicTBa. TokcHMUHOCTH (eHona.
[Tpumenenue denona.

Anpnernasl. Gopmanpaeru, aueTanbIerua: CTpoeHue, (pUu3NyYecKrue M XMMHYECKHe CBOWMCTBA
(peakuuy OKHCIEHHSI U BOCCTAHOBJIEHMSI, KAUECTBEHHbIE PEAKIINH), TOJIyY€HHE U IpUMeHeHue. ['opeHue
CIHMPTOB, KAa4eCTBEHHBIC PEaKIMM OJHOATOMHBIX CHHPTOB (OKHCIeHHe 3TaHona okcugoM menu(Il)),
MHOTOAQTOMHBIX CIHUPTOB (B3auMojeiicTBUe TimiepuHa ¢ ruapokcunom wmeau(ll)), ampaerumon
(oxucieHue aMMHauHbIM pacTBOpoM okcuaa cepedpa(l) u runpokcuaom menu(Il). CpoiictBa pacTBOpa
YKCYCHOM KHCIIOTHI.

Tema 3.5. YrieBoasl: cocTas,
KJIacCU(UKaIUs YTIEBOIOB.
A3oTcoaepKaie OpraHuyecKue
COCIMHEHMS. AMUHOKHCIIOTHI.
benku. BeicokoMonexkynspHbie
COCIMHCHMUS.

OcHoBHOe coaepkaHue

CamocrosiTesibHas padora

VYrieBoasl: cocTaB, Kiaccu(uKanus YriaeBoJoB (MOHO-, TU- W monucaxapunsl). [mokosa -
NPOCTEHIINKA MOHOCAXapHl: OCOOEHHOCTH CTPOEHMSI MOJIEKYINbI, (PU3MYEeCKHe M XMMHUYECKHE CBOWMCTBA
(B3aumogpeiictBue ¢ ruapokcunaoM Meau(Il), okuciaeHne amMMuadyHBIM pacTBOpOM okcuna cepedpa (1),
BOCCTaHOBJIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKAECHUE B MPHUPOJE, MPUMEHEHUE, OMOJIOrHuyecKasl poJb.
®dotocunTre3. DpyKTo3a KaKk U30Mep TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupofHsle noaumepbl. CTpoeHHME Kpaxmalla U LEeJUIFOJIO3BI.
®uznyeckue M XUMHUYECKHE CBOMCTBA Kpaxmajia (TMIpOJM3, KAUECTBEHHAs peakuus C HOAOM).




B3aumonelictBue kpaxmana ¢ MOAOM. BbluMClieHHs 10 YypaBHEHHIO XMMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJIYKTa PEAaKLMU IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 MUCXOHBIX BEIIECTB MM MPOIYKTOB PEAKINN). AMUHOKHCIOTHI Kak aM(oTepHbIe
opraHuyeckue coeiuHeHus. Pu3nueckne 1 XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IPUMEpE IIIUIMHA).
buonornueckoe 3HaueHrEe aMMHOKUCIIOT. IlenTup.

benku kak MpUpOAHBIE BBICOKOMOJIEKYJIApHBIE coeAMHEHUs. [IepBrudHas, BTOpUYHAs U TPETUYHAs
CTPYKTypa OeNIKOB. XMMHUYECKHE CBOMCTBA OENKOB: THAPOIIH3, ACHATYpaIUsl, KAUeCTBEHHBIC PEaKIIUU Ha
0enku.OCHOBHBIE TOHATHS XMMHU  BBICOKOMOJIEKYJISIDHBIX ~ COCJUHEHUH: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb NOJUMEpPU3AlUU, CPEAHss MOJIEKYyIspHass Macca. OCHOBHBIE METObI
CHUHTE3a  BBICOKOMOJIEKYJSPHBIX  COCAVWHEHMH -  IOJIMMEpU3alus U [OJIMKOHJEHCAlUs.
OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMs BEIECTB W HX IPEBpAIICHUN: HaONIOJIEHWE U OINMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: A€HATYypalLus OEJIKOB IIPU HAarPEeBaHUH, LIBETHBIE PEAKLIUU OEJIKOB.

HpO(l)eCCHOHaJ'II)HO-OpI/IeHTI/IpOBaHHOC coaecpkanue

Pa3zgen 4. Xumus v KU3Hb

Tema 4.1 Xumug v Ku3Hpb

OcHoBHOE CoAEpKaHue

CamocrosiTesibHas padoTa

XuMusg W Ku3Hb. Ponb XuMHH B 00€CIEYEHUHM SKOJIOTHYECKOW, OSHEPreTHYeCKOW U IHILIEBOU
0€30MacHOCTH, pa3BUTUU MeAUIMHEIL. [IOHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUUYECKUX
peaKuui.

[Ipencrasinenuss 006 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TOJTYYEHHUsI BaKHEUIIIHUX
BEIIIECTB.

UenoBek B MHUpPE BEHIECTB M MATEpPUAJOB: BAXHEWIIHWE CTPOUTENBHBIE MAaTEpHAIIbI,
KOHCTPYKLIMOHHBIE ~MaTepualibl, KpacKH, CTEKJIO, KepamMuKa, MaTrepuaylbl ISl DJIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMUS U 300pOBbE YEJIOBEKA: MIPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, IIPaBUIIa
0€30MacHOro UCMOJIb30BaHMS MPENapaToB OLITOBOM XMMHUHU B ITOBCEHEBHOMN KU3HHU.

HpaKTH‘IeCKOC 3aHATHE

[TpaBmita KOIOTHYECKH 1IeJIeCO00PA3HOTO MOBEICHHUS B OBITY M TPYIOBOM IEATEILHOCTH B
LEJIAX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYKAIOIIEH TPUPOJTHOMN CPEBI

IIpomeskyTouHas1 aTTecTAUMSA MO AUCHUIIMHE (IM]PepeHUNPOBAHHBIN 3a4eT)
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J11s1 XapaKTepUCTUKH YPOBHS OCBOCHHSI YUeOHOTO MaTepralia UCIIOJIb3YIOTCS CIeNYIOIne 0003HaYCHHUs Ha BBIOOP:
1. —03HaKOMUTEIBHBIN (TOBTOPEHHUE paHEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB);
2. —perpOyKTUBHBIN (BBITIOJHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PYKOBOJCTBOM)
3. — NPOJAYKTHBHBIN (IUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BBIITOJIHEHHE JACIATEIIBHOCTH, PEIICHUE MMPOOJIEMHBIX 3a/1a4: KOHTPOJIbHBIE paboThI,
CaMOCTOSITeNIbHBIE paboTa, KypCOBBIE paOOTHI (IIPOEKTHI))




3. YCJ0BUS PEATIM3ALUU TPOT'PAMMBI JINCHUIIJINHBI
3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0
Peannzanust mporpaMMbl JUCHUTUTMHBI TpeOyeT HaIuuus y4eOHOoro kaOuHeTa MHPOPMATHUKU.
O6opynoBanue yueOHOro kKabUHeTa:
- IOCAJIOYHBIE MECTA 110 KOJUYECTBY 00yUaIOIINXCS;
- pabouee MecTO mpernojaBaTers;
MapKepHasi J0CKa; yueOHO-MeTOInYecKoe 0OecreyeHue.
Texuuueckue cpencTBa 00y4eHuUs:
- JIOKaJIbHAasi KOMIIBIOTEPHAsI CETh U TIo0anbHast ceTh HTepHEeT;
- MyJIbTUMEINA TIPOEKTOP
- HHTEPAaKTUBHAs J10CKa/TIaHeb/KpaH

3.2. UndopmannonHoe obecnedenne 00yueHust

Ilepeyennb PEeKOMEHAyeMBbIX y4eOHBIX U3IaHUM, HNuTepHer-pecypcos,

JAOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HICTOYHUKH:
1. l'abpuensu, O. C. Xumus. bazoseiit yposens. 10 kiacc : yueOnuk / O. C. ['abpuensn. - 5-¢
u3J1., nepepadboranHoe - Mockgsa : M3narensctBo "[IpocBemnienue”, 2022. - 192 ¢. - ISBN 978-
5-09-099538-2. - Texkcr : anekTponnsiit. - URL: https://znanium.com/catalog/product/1928190
(mata oopamenusi: 13.06.2023). — PexxuM goctyna: 1o mojimuckKe.
2. I'abpuensin, O. C. Xumus. bazossiii ypoBenb. 11 kinacc : yuebnuk / O. C. 'abpuensH. - 8-¢
U3, cTepeoTurnHoe - Mocksa : M3gatensctBo "IIpocBemenne”, 2022. - 224 ¢. - ISBN 978-5-
09-099539-9. - Tekcer : anmektponnsblit. - URL: https://znanium.com/catalog/product/1928221
(mara obpamenus: 13.06.2023). — PexxuM qocTyma: mo moJIMUCKe.
3. boromonosa, . B. Heopranuueckass xumus : yuebHoe mocobue / U. B. boromorosa. -
Mockga : UH®PA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. - Tekcr :
anexktpoHHbid. - URL: https://znanium.com/catalog/product/1362442 (nmata oOpareHus:
13.06.2023). — Pexwum gocTyma: mo HOmKCKe.
4. Jlepunkuii, M. M. KapnaBan mosekyn: xumusi HeoObruHas 1 3a0aBHast / M. M. JleBukuit. -
Mocksa : Anbnaa HOH-(ukIIH, 2019. - 542 c. - ISBN 978-5-00139-101-2. - Tekcr :
anexkTpoHHbIN. - URL: https://znanium.com/catalog/product/1078455 (nata obpamieHus:
13.06.2023). — Pexwum gocTyma: mo HOMHCKe.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHHUIIVIMH

KoHTposib ¥ oOIleHKa pe3yibTaTOB OOYYEHMsI OCYIIECTBIISIETCS MpPErnojaBareyieM B
npoliecce MPOBENCHUs MPAKTUYECKUX 3aHATHA W JIabOpaTOpHBIX pabOT, TECTUPOBAHUSA, a
TaKKe BBITIOJTHEHUS O0yYarOUMMUCS WHIUBUAYAJIbHBIX 3aJIaHUM, TPOCKTOB, UCCICTOBAHUM.
Pe3ynbpTaThl 00yueHHs ONpPENENsIOT, YTO OOydwaroluecs IOJKHBI 3HaTh, MOHUMATh W
JEMOHCTPUPOBATh MO 3aBEPUIEHUH M3Y4YeHUs AUCUUILIMHBL. KOHTpoJb M oOleHKa
pE3yNbTaTOB OCBOCHHS  OOIEOOpa30BaTENIbHONW  JHUCIMIUIMHBI  PACKPBIBAIOTCS — Yepe3
JTUCIUTIIMHAPHBIE (TMIPEAMETHBIC) pe3ybTaThl, HAMpaBJICHHbIC HA (OpMUpOBAHUE OOIIMX H
poecCHOHANTBHBIX KOMITIETSHIIHH 110 pa3zeiaM U TeMaM COJepKaHus y4eOHOTro MaTepuania.
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Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIEeTeHIIUS MeponpusTHIA
Tema 1.1 - 1.7,Tema 2.1 - 2.2, Tema 3.1 - TectupoBanue
OK 01 2.6, Tema 4.1, I1K 4.3
IIK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmonnenue
3.1,34,4.1,11K 4.3 MPAKTUYECKUX 3aJaHUI
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8,2.1,2.2, TectupoBanue
IIK 4.3 31,34,41Tema 1.1 - 1.7, Tema 2.1 - Bremonnenue
2.2, Tema3.1-2.6, Tema 4.1 MPaKTUYECKUX 33JIaHUM
OK 01, 07 Bce Temsbr HuddepennmpoBaHHbIN
3a4er
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