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1. HACHOPTPABO‘IEfIHPOFPAMMI)IY‘IEBHOfII[HC].IHHJIHHLI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yueOnoi mucummuiiabl OYIL12XuMusi sBiseTcs 4acThbl0O OCHOBHOM
npodeccruonanbHoit  oOpaszoBarenbHOM mporpammel  (manee OIIOII  CIIO) mno
cnequanbHocT CIIO 23.02.01 Opranu3anusi nepeBOo30K W yIpaBJieHHMe  Ha
TpaHcnopTe (M0 BUIAaM) NMpeAHa3HAUYCHA U1 U3YyYEHUS] XUMHUU B PO ECCHOHATBHBIX
00pa30BaTEeNbHBIX OpraHM3alusaX, peanusyionmx deaepanbHyl0 00pa30BaTEIbHYIO
nporpaMMy CpeaHero oomero o0pa3oBaHus B TIpeleiax OCBOCHHS OCHOBHOM
npodeccruonansHoit 0o6paszoBarensHoi porpammbl CITO Ha 6a3e OCHOBHOTO OOIIETO
00pa30BaHMsI P MOATOTOBKE CIIEIIUATINCTOB CPETHETrO 3BEHA.

1.2. MecTO TUCHUIIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOH MPOrpaMMbl

Hucnunmuaa  OVIL12  Xumus  sgBiasgeTcs — 00sS3aTEIbHOM  YacThIO
o0mieoOpa3oBaTeIbHOTO IHKJIA ydeOHOro ImiaHa 1o crenuainbHocTH 23.02.01
OpraHu3anys nepeBo3oK U ynpapJjieHHe Ha TpaHcnopre (M0 BUIaM)

1.3. Heam u 3apaun Aucuuiuinabl. [lnanupyemble pe3yibTaTbl 0CBOEHMSI
001eo0pa3oBaTe/IbHON JUCHUIJINHBI

[maBHBIMU LENSIMA  U3y4Y€HUs TMpeamera «Xumus» Ha  0a30BOM  YpOBHE
SABJISIFOTCSL:

dbopMUPOBAHUE CHUCTEMbl XHUMHYECKUX 3HAHUN KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSITHUS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XUMUM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoOBaHUE U pPaA3BUTHUE NPEACTABICHUM O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIHi, HEOOXOAUMBIX [JIsi MPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCSA B MHPE BEIIECTB U XUMHUYECKUX SIBJICHHUH, MUMEIOIMIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHN M CIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U
OOBSCHEHUEM XHUMHUYECKOTO DJKCIEPUMEHTA, COOIOJACHUEM TMpaBuil 0E30MacHOro
oOpallieHHsI ¢ BEIECTBAMM.

[Ipn w3ydenuu mnpeamera «XuMHUS» JOMUHHUPYIONIEE 3HAYCHHE MPHOOPETAIOT
TaKue UEeU U 33/1a4d, KakK:

amanTanys OOy4YalomUXCsSd K YCIOBUAM JTWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMUpOBaHUE UHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTU, TOTOBOM K caMOO0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

dbopmMupoBaHUE Y 00YUYaAIOIINXCS KJIFOUEBBIX HABBIKOB (KJITFOUEBBIX KOMITIETEHITNN),
UMEIOITUX YHUBEPCATbLHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB JICSITEIHHOCTH: PEIICHUS
npoOieMm, TMOuCKa, aHalu3a U 00paboTku uHGOPMAIMK, HEOOXOIUMBIX IS



NPUOOPETEHUS OMbITa JEATEbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU
XUMHUH, a TaKXKe ISl OLUEHKH C TO3MIMN SKOJOTMYECKOM O€30MacCHOCTH XapakTepa
BJIMSIHUST BEIIECTB M XUMUYECKUX TPOILIECCOB Ha OPraHU3M YesIOBEKa U MPUPOTHYIO
cpeay;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00ydJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSTENHHO TPHOOpETaTh HOBBIC
3HAaHUS 10 XUMHUH B COOTBETCTBHM C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIH30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMM MJisl TMOWCKAa M aHalu3a y4eOHOW u
HAy4YHO- NOMYJISIPHON HH(OPMAIIUU XUMHYECKOTO COJEPIKaHMUS;

dbopMHpOBaHHE U Pa3BUTUE Y OOYyYArOUIUXCS ACCOLUMATHBHOIO U JIOTHYECKOTO
MBIILICHUS, HAOII0aTEILHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPHU I[UJIAHUPOBAHMUM U TMPOBEACHUM XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE Yy  oOOydamomuxcsi  yOexJAEHHOCTM B T'yMaHUCTHYECKOU
HANpPaBIEHHOCTH XHWMHUHU, €€ BaXXHOW pONHM B pEUICHHH TJI00aTbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONH30BAHMS, TOMOJHEHUSI JHEPTETUYECKUX PECYPCOB H
COXpaHEHHUSI TMPHUPOJHOTO pPABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTrO
OTHOIIIGHUS K TIPUPOJE U CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHUS OIbITa
MCTIOJIb30BaHUS TIOTYUYEHHBIX 3HAHUH.

CopmepxaHne JUCHMIUIAHBI HAMpaBIeHO Ha (HOPMUPOBAHHE JTHYHOCTHBIX,
METanpeIMETHBIX U MpeaMeTHbIX pe3ynbTaToB @I'OC cpennero obiiero oOpa3oBaHus,
a Takxe cienyronmx oommx komnerenuuii ®I'OC CI1O



1.3 Ilnannpyembie pe3yabTaThbl 0CBOEHNS 00111€00pa30BaTeJIbHOM TMCHUIIJIMHBI

Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oﬁmnel

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTH K Tpyay, OCO3HAaHHUC LECHHOCTH MAaCTECPCTBA,

Tpyznoooue;
- TOTOBHOCTb K aKTHUBHOH JESITEIbHOCTH TEXHOJOIHYECKOH H
COIIMAIILHOM  HANpPaBJICHHOCTH, CIOCOOHOCTh HWHUIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIMIOJIHATH TaKyI0 1EATEIbHOCTH;
- HMHTEpeC K pa3myHbIM  chepam  MPodeCCHOHATLHOM
eITEIbHOCTH,
ORilajleHHe YHHBEPCAJIBHBIMH YYe€OHBIMH MO3HABATEIbHBIMH
JelCTBUSIMU:

a) 0a3oBble JIOTHYECKHeE AeHCTBUSA:

- CaMOCTOSITENbHO (DOPMYIUPOBATh U aKTYAIU3UPOBAThH MPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYUIECTBEHHBId NPHU3HAK WM OCHOBAHUS MJIf
CpaBHEHUS, KJIacCUPUKAUKU U 0000IICHUS;

- ONpeNensITh UEeIu MAESTENbHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPHUU UX TOCTUKECHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pACCMATPUBAEMBbIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBBI B JIECSITEIBHOCTh, OLIEHUBATh COOTBETCTBHE
pe3ynbTaTOB eJIsIM, OIICHHUBATh pHUCKH TTOCTICCTBHI
JIeATeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIUICHWE TMPU PEIICHUH KU3HEHHBIX

- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpask BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUH DSJIEMEHT, aToM,
JJIEKTpOHHas 00oJjiouka aroma, S-, p-, d-3IEKTPOHHBIC
opOuTamu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKAs
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, yIIIepOIHBIHI
ckener, (YHKIMOHAIBHAS TPYINA, pPagUuKal, H30MEpHs,
M30MEpbI, TOMOJIOTUYECKHUI psAll, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ- M a30TCOJEpKAIlNe COCTUHEHHUS, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (YIJIEBOIBI, KUPBI, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTANIMYECKAass PEILIETKA, TUIbl XUMHUYECKHUX

peakuuii (OKHCIIUTETEHO-BOCCTAHOBUTENIHHBIE, 9K30-U
SHAOTEPMHUUYECKHE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTUYECKAS
JUCcCOLManus, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTh

XUMUYECKON pEeaKIMK, XUMHYECKOE€ PaBHOBECHE), TECOPUU U
3aKOHBI (TEOpHS XMMHUYECKOTO CTPOEHHUS OpPraHHYeCKHX
BemectB  A.M. byrtiepoBa, Teopusi 3IEKTPOIUTHUECKON
auccoumranuu, mnepuoauueckui 3akoH .M. Menneneesa,
3aKOH COXPAHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3BIK  XUMUM, (DAKTOIOTMUYECKHE CBEICHUS O CBOWMCTBAX,
COCTaBe, TMOJYy4YeHUH W  OE30MacCHOM  HCIOJIb30BaHUH

1 . .
'YKa3pIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHsle pe3ynsTaTel n3 @I'OC COO (B nocnenueit pegakmmu ot 12.08.2022) B oTriaroiasHO# Gopme, Gop MupyeMbIe
00111600pa30BaTENLHON AUCIUILTHHOMN
2 .
JucuunnuHapHsle (IpeIMETHbIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUU C METOJUKON MPENoAaBaHUsI JUCLIUIUINHBI




npobiem

0) 0a30BbIe HCcIe0BaTEeIbCKUE TeHCTBUS:

- BIQJICTh HABBIKAMHU Y4Y€OHO-HCCIICIOBATEIBCKOW W MPOCKTHOU
JesATeILHOCTH, HABBIKAMHU pPa3pelieHus mIpooiem;

- BBISIBJISTH NMPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATh
3aj7a4y, BBIIBUTaTh TUIIOTE3y €€ PEHICHUs, HAXOAUTh apryMEHTHI
JUISL TOKa3aTelIbCTBa CBOMX YTBEPKIICHUM, 3a]aBaTh MapameTphl U
KPUTEPUH PEIICHUS;

- QHAJIM3MPOBATH TOJYYECHHBIE B XOJ€
pe3yJbTaThl, KPUTHUYECKH  OLEHHBATh  HX
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
- YMETh NEPEHOCUTHh 3HAHMUS B MO3HABATEJbHYIO M MPAKTUYECKYIO
001aCTH >KU3HEICATEIEHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;
- BBIIBUTATh HOBBIC HJICH, MpEJjiaratb OPUTHHAIBHBIC MMOIXOIbI 1
pelIeHHUS;

- CIIOCOOHOCTH X HMCIIOJIL30BaHUSA B ITI03HABATCIBHON U
COIMAJIbHOM MPAKTUKE

pelicHrd  3aaa4u
JOCTOBEPHOCTD,

BAKHEHIINX HEOPraHMYEeCKUX M OpPraHMYECKHUX BEILIECTB B
OBITY U IPAKTHUUECKOM JeATEIbHOCTH YEJIOBEKa;

- YMETb BBIABIATH XapaKTEpHbIE IMPU3HAKM U B3aWMOCBS3b
W3YYEHHBIX MMOHATUN, IPUMEHATh COOTBETCTBYIOIIMUE MOHSITHS
IIpM ONMCAaHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OPraHMYECKUX BEUIECTB M WX [PEBpAIICHUI; BBIIBIATh
B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUM C TOHATUAMH U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YyMeThb  HCIIOJIb30BaThb  HAaWMEHOBAHUS  XMMHUYECKHUX
COCIMHEHUI MEXIYHapOJHOIO0 COK3a TEOPETHYECKOW U
OPUKJIAJHON XMMHUU U TPUBUAIbHBIE HAa3BaHUS BaKHEHIINX
BEILECTB (aTHIIEH, alEeTUJIEH, [JIMLIEPUH, ¢beHom,
dbopmanbaeTua, YKCycHash KHUCJIOTa, TJIHMIWH, YrapHBIA Tas,
VIJEKHUCIIBIA ra3, aMMHUaK, rameHas MW3BeCTb, HeramieHas
U3BECTb, NUTHEBAs COJA M JIPYIMX), COCTaBJIATH (POPMYJIbI
HEOPraHWYECKUX M OpPraHMYeCKUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX peakuui, OOBSACHATh UX CMBICI; HOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3alUCSIMU YPaBHEHUN
XUMHUYECKHUX PEAKIIN;

- yMeTb YyCTaHaBIMBaThb MPUHAIIEKHOCTh H3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K ONPEIECICHHBIM
KJIaccaM U TpyIIaM COEIUHEHHH, XapaKTepru30BaTh X COCTAB
Y Ba)XKHEWIIWE CBOWCTBA; OINPEAEHATh BUABl XHMHUYECKUX
CBs3el (KOBaJIGHTHAsl, MOHHAsI, METAJUINYECKas, BOJOPOIHAs),

THUIIBI KPUCTaJUIMYECKUX pELIeTOK BEIIECTB;
KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopMupoBaTb  IpPEACTABICHUS: 0  XUMHYECKOHN

COCTaBJISIIOLICH €CTEeCTBEHHOHAYyYHOW KapTUHBI MHpa, POJIH
XMMHUU B TIO3HAHUM SIBICHUH NpUpPOnbl, B (OPMHPOBAHUU
MBIIIUIEHUSI W KYJABTYPHl JIMYHOCTH, €€ (PYHKIHOHAIHHOMN
IPaMOTHOCTH, HEOOXOAMMOW JJsi pelleHus] NPaKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpeiE;

- yMEeTh MPOBOAMTH PAcUeThl MO XUMHUYECKUM (opmyram U




YPaBHEHUSIM XUMHYECKUX pEaKUUil € UCIOJIb30BAaHUEM

(bu3MUecKUX BEIMYHMH, XapaKTePU3YIOIIHUX BEIIEeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIC
yCIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh

CUCTCMHBIC XHUMHUYCCKHUC 3HAHUA JIA HPHUHATHA peHleHI/IfI B
KOHKPCTHBIX KHN3HCHHBIX CUTyalusix, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHUCM

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajan3a u
UHTEPIIpETaluU
UHPOpPMALIUHU U
nH($OpPMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
e TENbHOCTH

B o0.1acTMLIEHHOCTH HAYYHOT'O MO3HAHMS:

- chOpMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKd H  OOIIECCTBEHHOMH
MPAKTUKK, OCHOBAHHOTO HA AHMANIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M UNTATEIbCKOM KYJIbTYPBI KaK Cpe
BSaHMOILGfICTBHH MCKAY JIOAbMU U ITO3HAHWA MHPA,

- OCO3HAaHME LIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO M HUCCIEI0BATEIBCKYIO ACSTEIHHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE;

OBjajeHue YHUBEPCAJIbHBIMU YYeOHBIMH NMO3HABATEIbHBIMH
JeliCTBHSIMU:

B) padora ¢ nndopmanueii:

- BIQJIeTh HABBIKAMH TMOJY4YeHHs HH(DOpPMAIMM U3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITH TOWCK, aHAJIN3,
CUCTEeMATH3alMI0 M HMHTEpIpeTanuo WHPOPMAIMU Pa3TUYHbBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (pOpMaTax ¢ y4eToM Ha3HAuYCHUS
uH(pOpMallMl W LEJeBOM ayIUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
dbopMy mpeacTaBIeHUs U BU3yalTU3allNN;

- OICHHUBATb OJOCTOBEPHOCTH, JICTUTHUMHOCTH I/IH(bOpMaI_H/II/I, (S]
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- WCIIOJTh30BATh Cpe/cTBa MH(POPMaITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B PpEUIEHUHM KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3aja4d C CO6J'IIO)I€HI/IeM
TpeOOBaHUI HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepeKeHns, TPaBOBBIX U OJTHUYECKUX HOPM, HOPM

- YMETh IUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUM SKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKUX BEIIECTB IMpU HArpeBaHUW,
IOJIy4YE€HUE STUJIEHA U HU3Y4YEHHE €r0 CBOWCTB, KAUE€CTBEHHBIE
peakIuu Ha alpJerubl, KpaxMmal, YKCYCHYI KHCIOTY;
JeHaTypanus OEJIKOB IPH HAarpeBaHHWM, I[IBETHBIC pPEAKLIUU
OENKOB; MPOBOAUTH PEAKIIMH HOHHOTO OOMEHa, OMpPENeNsTh
Cpelly BOJHBIX pacTBOPOB, KayeCTBEHHbIE pEAKIUU Ha
cynbdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS;
pemaTh SKCIepUMEHTANIbHBIE 33/1aud 10 TeMaMm "Mertamisl" u
"Hemeramipl") B COOTBETCTBMM C IIpaBUJIAMH TEXHUKH
0e30macHOCTH  TMpU  OOpalieHuu ¢  BEHIeCTBAaMHU |
71a00paTOpHBIM 000PYAOBaHUEM; TMPEACTABIATH PE3yIbTaThl
XUMHYECKOI0 JKCIEpUMEHTa B (opMe 3alucHu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuil U (OpMyTUpOBaTh BBIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB;

- yMeThb aHaJM3UpOBaTh XHUMHUYECKYID  HH(OpPMAIIHIO,
MOJIy4a€MyI0 U3 pa3HbIX MCTOYHHMKOB (CpPEICTB MAacCOBOM
uHpopMaluu, cetb UHTepHeT u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAYYHOI'O ITO3HAHUS BELIECTB
U XUMHUYECKMX  sBIEeHUU  (HaOIIOZeHWe, U3MepeHue,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHl MO0 XUMHUYECKUM (popMmMylaM H
YPaBHEHUSAM XHMHUYECKHMX PpEaKIMid C HCIHOJIb30BaHUEM
(u3MUeCKUX BENWYMH, XapaKTePU3YIOIIUX BEIIeCTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajibHbIE
yCIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMUMHUYECKHE 3HAHUS ISl TPUHSATHS PEIICHUA B




UH(POPMALIMOHHOM 0€30MacHOCTH;
- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(pOpMAIHH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH,

KOHKPCTHBIX ZKHN3HCHHBIX CUTyaluix, CBA3aHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM

OK 04.
DddexkTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B

- TOTOBHOCTb K
CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKAaMH y4eOHO-HCCIICOBATEILCKOM, MMPOCKTHOW H
COLIMAJILHOW JEATEIIBHOCTH;

CaMOpa3BUTHUIO, CaMOCTOATCIIbHOCTHU n

- YMETh IUIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUM SKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKUX BEIIECTB INpU HarpeBaHUW,
MOJIyYeHUE 3TUJICHA U M3YyUYEHUE €ro CBOMCTB, KaYECTBEHHBIC
peakuuMyu Ha albJerujpl, KpaxMal, YKCYCHYIO KHCIOTY;

KOJUUICKTUBE U Osaanenue YHHBepPCAJbHBIMU KOMMYHHKATHBHBIMH | IeHaTypanusi OEJKOB NpU HAarpeBaHUM, I[BETHBIC PEAKIINU
KOMaHjie nelicCTBUAAMH: OCJIKOB; MPOBOJHUTH PEAKIIMM HOHHOTO OOMEHa, OINPEICISITh
0) coBMecTHasI 1eATeJIbHOCTD. Cpely BOJHBIX pacTBOPOB, KAa4ECTBEHHBIC pEAKIMH Ha
- MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U | cynbdar-, KapOOHAT- M XJIOPU-aHHOHBI, HA KATHOH aMMOHWUS;
MHAUBUAYaAJIbHON paboThI; pelarh dKCIepuMEHTANbHbIE 3a7auu 110 TeMaM "MeTaisl" u
- PUHHUMATH IICJIM COBMECTHOM JCATEIHHOCTH, OPraHU30BbIBaTh M | "HeMeramipl") B COOTBETCTBMM C IpaBUJIAMU  TEXHUKH
KOOPJMHUPOBATH JICUCTBUS IO €€ JOCTHUKEHHUIO: COCTABJISATH IJIaH | 0€30MacHOCT  TpU  OOpallleHHH C  BEIIeCTBAaMU |
NEHCTBUH, pacmpeneNsTb poJid C Y4eTOM MHEHHH YYaCTHUKOB | JJaOOpAaTOPHBIM OOOpYIOBAaHUEM; MPEACTABISATh PE3YNbTAThI
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI; XUMHYECKOTO JKCIEpUMEHTa B ¢GopMe 3allich ypaBHEHUI
- KOOPJIMHUPOBATh U BBINOJHITH PabOTy B YCIOBUSAX PEaIbHOIO, | COOTBETCTBYIOUIMX peakiuii U (GopMynupoBaTh BBIBOABI Ha
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS; OCHOBE 3THUX PE3YJIbTATOB
- OCYIIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE TOBEJCHHE B
pPa3IMYHBIX CUTYaIUsX, TMPOSBIATH TBOPYECTBO M BOOOPaKEHHE,
OBITh MHUIIHATHBHBIM
OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU AeCTBUAMM:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- MPUHUMATh MOTHBBI U apTyMEHTHI APYTHX JIIOJEH TPH aHAIIM3e
PE3YNbTATOB JIEATENbHOCTH;
- MPU3HABATh CBOE MIPABO M MPABO APYTHX JIFO/ICH HA OMHOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIHH JIPYTOTrO
JeJIOBEKa;
OK 07. B 00J1acTHAK0JIOTrHYE€CKOr0 BOCIIATAHNA: - chopMupoBaTh MPE/ICTABIICHHUS: 0 XUMHYECKOH
CopelicTBOBaThb - c(OpMHUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYpbl, TOHHMAaHHUE | COCTABISAIONICH E€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIH
COXPaHEHUIO BIIUSTHUSL COIMAIBHO-DKOHOMUYECKHX TMPOIECCOB HA COCTOSIHHE | XMMUU B TO3HAHUM SIBICHUH TPUPOIBI, B (HOPMHUPOBAHHH
OKpYyKaroleun MPUPOTHON W CONMAIBHOMW CpeIbl, OCO3HAaHWE TJI00AJBHOTO | MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (PYyHKIHOHATHHOU
cpenpl, XapakTepa KOJIOTUIECKUX MPOoOIIeM; TPaMOTHOCTH, HEOOXOIUMOM [UIsl pElIeHUs MPaKTHUYECKUX
pecypcocOepekeHr | - TUIAHMPOBAHWE M OCYIIECTBICHWE NEWCTBHI B OKPYXKAIOMIEH | 3a/1a4 U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY




10, IPUMEHSATD
3HaHuA 00
W3MEHEHUU
KJIUMAaTa, MPUHIHIIBI
OEepEKITUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

cpeae Ha OCHOBE 3HaHMS LElei
YeJI0BEYECTBA,

AKTMBHOE HEIPUATUE NEHCTBHM, IIPUHOCAIIUX BpEl OKPYKAIOIIEH
cpene;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE 3KOJIOTUYECKUE
IIOCJIEACTBYS IPEATIPUHUMACMBIX I€HCTBUM, IPEAOTBPAILATD UX;

- pacimpeHue ONBITa  JIEATEIBHOCTH 9KOJIOTUYECKOU
HaIPABJICHHOCTH;

- OBJIQICHUE HABBIKAMH Y4e€OHO-HMCCIeI0BATEIbCKON, IPOSKTHOU U

COHI/IaHBHOﬁ ACATCIIBHOCTH,

YCTOWYUBOIO  Pa3BUTHUSA

3I0pOBBIO U IPUPOAHOIL Cpee;

- YMETh COOIOZaTh MpaBUja KOJIOTHYECKHU IEJIeCO00pa3HOTo
MOBEACHUS B OBITY M TPYAOBOM [JEATEIBHOCTH B LEISIX
COXPAaHEHUS CBOErO 3/I0pPOBbS M OKPYKAIOLIEH IPUPOIHOM
CpCAbl; Y4YUTBIBATH OIIACHOCTb BO3I[€I>10TBPI$I Ha JKHUBBIC
OpraHM3MBbl  ONPEJCIICHHBIX BELIECTB, IOHUMAas CMBbICI
[IOKa3aTelsl MPeIeIbHON TOIyCTUMON KOHIIEHTPALlUU

B pesynbTaTe 0cBOCHUS TUCHUILIUHBI CTYACHT JIOJDKEH 001a1aTh TPO(eCcCHOHATBHBIMU KOMIIETEHITUSIMHU:
[1K 1.2. OpranuzoBsiBaTh pabOTy MepcoHalia o 00ecrnedyeHnIo 6€30MacCHOCTH MEPEBO30K U BHIOOPY ONTUMAIBHBIX PEIICHUN Mpu
paboTax B yCIOBUSX HECTAHAAPTHBIX M aBAPUHHBIX CHTYaITH

1.4PexoMeH/1yeMO€eK0JIMYeCTBOYACOBHAOCBOECHHENPOrPAMMbIIUCIUILINHBI:
MaxkcuManbHON yueOHOU Harpy3ku oOydarorerocs_/2 4aca, B TOM YHCIIe: 00s3aTebHON ayIUTOPHON y4eOHO
Harpy3ku oOydaromerocs /2 Jaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLJIAHBI

2.1. O0beM yuyeOHOH TUCHUIJIMHBI U BUAbI YUeOHOH padoThl

3auem)

Buny4eoHoiipadoTbl Oovem uacos

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 72
Oo0n3aTeIbHAs ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 72
B Tom yucie:

TeopeTuueckoe oOyueHHE 34

JlaGopaTopHbIe 3aHATHS 10

[IpakTrueckue 3aHATUSA 28

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coepKanme (

TEOPETUUYECKUE 3aHITUS 2

MPAKTUYECKUE 3aHSATHUS 2

Ilpomesxrcymounas ammecmavusn (Ougghepenyuposanmbwiii 2




2.2. TemaTuyeckuii njiaH u coaepkanue ydedoHoii aucuumiuabl OYIL12 XUMUSA

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




DJIEKTPOOTPUILIATETBLHOCTb.
CreneHb OKUCIICHHUS.

Teopernyeckoe o0yueHue

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

IIpakTnyeckoe 3ansaTue Ne2

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

Tema 1.4. Ilousatue o
JIUCIIEPCHBIX CUCTEMAaX.

Conep:kanue y4eOHOIro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

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

IIpakTnueckoe 3ansaTue Ne3

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

Tema 1.5. Knaccudukarus,
HOMEHKJIaTypa U CTPOECHUE
HEOPraHUYECKUX BEIECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

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

Tema 1.6. Tumel XUMHYECKHX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

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

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

JlaGoparopHas padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTalin3aTopa

IIpakTnyeckoe 3ansaTne Ned

[TpakTueckas padota: BiusHue paznudHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOMN PEaKInu.




IIpakTuyeckoe 3ansitue NeS

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

Tema 1.7. Dnextponutruueckas
JICCOIIMAIINS ¥ MOHHBI 0OMEH

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

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

JlaGopaTopHble 3aHATHUS

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

IIpakTnueckoe 3ansaTue Neb

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

Pa3nen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMHUYECKHE
CBOMCTBAa HEMETALJIOB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue




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

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

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

IIpakTHyeckoe 3ansaTue Ne7

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

Tema 2.2. PUBUKO-XUMHUYECKHUE
CBOIICTBAa METAJJIOB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

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

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

IIpakTnyeckoe 3ansaTne Ne8

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

JlaGoparopHas pabdora

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

2 cemecmp

Paspnen 3. TeopeTnueckue OCHOBBI OpraHUYECKON XUMHUH.

Tema 3.1. OcHOBHBIC TOHATHSA
XHMHH BBICOKOMOJIEKYJIAPHBIX

OcHoBHOe coepkaHue

Teopernueckoe odyuenune




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

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

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

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

IpakTuyeckue 3ansiTus Ne9

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

Tema 3.2. YrieBoaopoasbil.

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yuenune

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

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

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

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

Apenbl. benzon: coctaB, crpoeHHe, (HU3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSA M HUTPOBAHMsI), MOJYYEHHUE U NpuUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHueckas




CBsA3b MCXKAY YIJIICBOAOPOAaMH, IMTPUHAIIICKAIIIMMHA K pa3JIMYHbIM KJIaCcCaM.

IIpakTnyeckoe 3ansiTue Nel(Q

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

JlaGopaTopHble 3aHATHSA

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

IIpakTuyeckoe 3anaTue Nell

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

Tema 3.3. IIpuponusie
UCTOYHUKHU YTIIEBOJIOPOJIOB.

Teopernueckoe o0yueHue

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

IIpakTuyeckoe 3anaTue Nel2

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

Tewma 3.4. Kucnopozcoepxaiiue
OpTaHUYECKUE COCAMHEHUSI.

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune

Kucnoponcoaepxamue OpraHn4eCKue COCIUHECHMS.

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

MHOroaToOMHBIE€ CIUPTHL. DTUJIICHIVIMKOINb U TIIMLEPUH: CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOWCTBA




(BSaHMOHeﬁCTBHe CO MMCIOYHBIMHU METANIaMH, KAaUCCTBCHHAsA pPCaKIusg Ha MHOIOaTOMHBLIC CHHpTBI).
[enictBue Ha opranusm 4denoBeka. [I[puMeHeHye rnuuepuHa U STHIICHIJIMKOIIA.

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

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

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

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

IpakTnyeckoe 3ansitue Nel3

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

JlabopaTopHas padora

JIaGopartophas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KUCIIOTBI.

Tema 3.5. YraeBoapl: cocTas,
KJIacCU(UKAIUs yTIIeBOOB

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

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

Kpaxmanm u nemnono3a Kak npupofnsle noaumepbl. CTpoeHHME Kpaxmalla U LEeJUIFOJIO3BI.
®uznyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THIPOJIM3, KAYECTBEHHAs pEakUMs C HOJOM).




B3anMozeiicTBue kpaxmaiia ¢ HWOJAOM. BBIUMCIEHHS TO YpaBHEHHIO XMMHYECKOW peakuuu (Macchl,
00B€Ma, KOMMYECTBA MCXOJHOTO BEMISCTBA HJIM MPOJYKTa PEAKIMU 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKIIIH).

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

OcHoOBHOE co/iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

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

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

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pa3zgen 4. Xumus v KU3Hb

Tema 4.1 XuMus u KU3Hb

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

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

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

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

XHMHA U 300pOBbE YEJIOBEKA: IIPaBUjla UCIIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaToB, IPaBUiIa
0€30I1aCHOT0 MCII0JIb30BaHMs IIPENapaToB ObITOBON XUMHUM B TOBCEJHEBHOM JKU3HHU.




IIpakTHyeckoe 3ansaTue Nel4 2
[TpaBuiia S3KOJIOTrMYECKH 11€J1IECO00PA3HOr0 MOBEIEHUS B OBITY M TPYIOBOM 1€ATEILHOCTH B 2
LEJIAX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYKAIOIIEH TPUPOJTHOMN CPEBI

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

JlsxapakTepuCTUKHYPOBHSIOCBOCHUAyU€OHOrOMaTepUaIauCIOIb3yI0TCACIEIYIOMe0003HaueHusl Ha BBIOOP:

1. —o3HaKOMUTENBHBIN(TIOBTOPEHUEPAHEEH3YUEHHBIXOOBEKTOB,CBONCTB);

2. —penpoyKTUBHBINA(BBITOJHEHUEAEATEIHOCTUIIO00PA3ILy, HHCTPYKIIMUUITUIIOIPYKOBOICTBOM )

3. - IPOAYKTHUBHBIN (mIaHupoBaHUE u CaMOCTOSITENIHOE BBITIOJIHEHHE NeSITeIbHOCTH, peleHue pOOJIEMHBIX 3ajau:
KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0Ta, KypCcOBbI€ PAOOTHI (IIPOEKTHI))




3. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI IUCHUIIJIMHBI
3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecrneyeHnIo
Peanm3zanuss  mporpamMMmbl  TUCIHMIUIMHBI — TpeOyeT Hammums  yd4eOHOro xkaOuHeTa
UHPOPMATHUKH.
O6opynoBanne yueOHOTO KaOUHETA:
- TOCAJIOYHBIE MECTA 110 KOJUYECTBY 00yUaIOIIHXCS;
- pabouee MecTo TpernoIaBaTells;
MapKepHasi J0CKa; y4eOHO-METOINIEeCKOe 00eCIIeUCHNE.
TexHu4eckue cpeacTBa 00yUCHHUS:
- JIOKaJIbHAsI KOMITBIOTEPHAsI CeTh U TTIo0anbHast ceTh VIHTepHET;
- YIIbTUMEINA TIPOCKTOP
- IHTEpaKTUBHAS JIOCKa/TIaHeb/3KpaH

3.2. UudopmanmonHoe odbecnevyeHue 00y4eHUus

Ilepeyenr  pexoMeHayemMbIX  y4eOHbIX  u3gaaHuii, HHTepHer-pecypcos,

JAOTMOJIHUTEIbHOM JIUTEPATypPhI

OCHOBHBICHCTOYHUKH:
1. l'abpuensu, O. C. Xumus. bazosslil ypoBens. 10 kiace : yueOnuk / O. C. I'abpuenss. -
5-¢ u3x., nepepadboranHoe - MockBa : M3natensctBo "Ilpocsemenue", 2022, - 192 c. -
ISBN 978-5-09-099538-2. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928190 (mata oOpamenus: 13.06.2023). — Pexum
JOCTyMA: 10 MOJIHUCKE.
2. I'abpuensn, O. C. Xumus. ba3ossiii ypoBens. 11 knacc : yuebnuk / O. C. 'abpuensH. -
8-e uzn., crepeotunHoe - Mocksa : M3gatensctBo "l[Ipocsemenue”, 2022. - 224 ¢. - ISBN
978-5-09-099539-9. - Tekcrt : anexkTpoHHbIA. - URL:
https://znanium.com/catalog/product/1928221 (nata o6pamenus: 13.06.2023). — Pexxum
JOCTyMA: 1O MOJIHUCKE.
3. boromomnosa, . B. Heopranmueckas xumus : yae6Hoe mocodbue / Y. B. boromornosa. -
Mocksa : UH®PA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Tekct : oanexktponHbii. - URL: https://znanium.com/catalog/product/1362442 (nmata
obpamenus: 13.06.2023). — PexxuM gocTyna: mo moamnucke.
4. Jlepunikuii, M. M. KapnaBan Moneky:: XxuMus HeoObluHas 1 3a0aBHast / M. M.
JleBunikwmii. - MockBa : Aneninaa HOH-GuUKIH, 2019. - 542 ¢. - ISBN 978-5-00139-101-2. -
Texct : anextponnsiid. - URL: https://znanium.com/catalog/product/1078455 (nata
obpamenus: 13.06.2023). — Pexxum tocTyna: 1mo moAamucKe.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JUCIHUIIVINH

KOHTposib 1 OIleHKa pe3yJbTaTOB O0yYEHHs OCYLIECTBISIETCS MPENoAaBaTeIeM B
IpoIecce MPOBEACHHS MPAKTHUECKUX 3aHATUN U TaOOPaTOPHBIX pabOT, TECTUPOBAHUS, A
TAaKK€  BBIMOJHEHUS  OOYYAIOMMMHUCS  WHAWBUAYAJIbHBIX  3aJaHUM, TMPOEKTOB,
uccienoBanuii. Pe3yiabpTatel o0yueHus: onpeAesnsoT, YTo 00yJyaroluecs J0KHbBI 3HATh,
MOHMMATh U JEMOHCTPUPOBATh MO 3aBEPIICHUU U3YUYEHUS JUCHUILIUHBL KOHTpOJBL M
OIleHKA pe3yJbTaTOB OCBOCHMs OO0IIe00pa30BaTEeIbHON MUCHUILIMHBI PAaCKPBIBAIOTCS
yepe3 AUCHUIUIMHApHbIE (IPeAMETHbIC) PE3yNbTaThl, HAPABJIECHHbIE Ha (OPMUPOBAHUE
o0mux M TpodeccHOHaNbHBIX KOMIETEHIMI MO pas3ieiaM W TeMaM COJEpiKaHMs
y4eOHOro Marepuania.

Ob6masi/mpogeccuoHanbHAA Paszngen/Tema THn oLeHOYHBIX
KOMIIeTEeHLUSA MeponpusiTHii
Tema 1.1-1.7,Tema 2.1-2.2, Tema 3.1 TectupoBanue
OK 01 -2.6, Tema4.l
IIK 1.2 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYECKUX 3aIaHUH
Tema 1.1 Tema 1.3 Tema 1.6 Tema 1.9 TectupoBanue
OK 02 Tema 3.1
IIK 1.2 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYCCKUX 3aIaHUH
OK 04 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
[IK 1.2 3.1,34,41 Brimosaenue
MPAKTUYECKUX 3aJaHUI
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8,2.1, 2.2, TectupoBanue
IIK 1.2 3.1,34,41Tema 1.1 - 1.7, Tema 2.1 - Brimonnenue
2.2, Tema 3.1-2.6, Tema 4.1 MPAKTUYECKUX 3a/IaHUI
OK 01, OK 02, OK 04, OK 07 IIK | Bce Temsl JuddepenurpoBaHHbIN
1.2 3a4eT




